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总理情切关怀
Premier’s Consideration

2010年11月15日

温总理：

我国电动汽车产业正处在
一个关键时期

Premier Wen Jia‐bao:
In our country, EV Industry is in 
crucial phase.



Executive Summary
• The train of EV commercialization has taken off. We 
are seeing the dawn.

• Key challenges of success: Cost; Usage 
Convenience; Energy Saving and Emission 
Reduction.

• The market will not do it by self. Government 
incentives are essential at the beginning.

• Innovative Regulatory Leadership is essential.

• Technical solutions are available.

• The shake hand and compromise between auto 
industry and electric power industry is crusial.



Changes in Automotive Industry

AssembleUnification



Electric Key Components Play Vital Role in EV/HEV



The electric vehicle is has a lot of publicity but : 
E‐mobility is all electric transports, not just EVs 

High speed trains, electric buses, people transporters, city merchandise, 
electric ferry boats, trolley buses two-wheelers, …





2003: Artic ice free by 
2070

2008: Artic ice free 
by 2013 ?
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2050:  50% Reduction of Global Emission

● ‘50 by 50’ is not enough…

● 2010: 850 million vehicles in the global car parc
● Using 55% of oil production
● Approx 15% of global CO2 emissions

● 2050: 3 billion vehicles

● 2050: 50% reduction in global emissions needed for ‘2o’

● Must reduce vehicle emissions by at least a factor of 6

● That means 180g/km down to less than 30g/km

● We will need some disruptive solutions…



<Automobile Related Issues<Automobile Related Issues

Sharp Increase on Fossil 
Fuel Consumption

Sharp Increase on Fossil 
Fuel Consumption

Worldwide Industry and 
Technology Developments in the 

20th Century

Worldwide Industry and 
Technology Developments in the 

20th Century

Increase on Traffic AccidentsIncrease on Traffic Accidents

Increase on CO2 emission 
(Global Warming)

Increase on CO2 emission 
(Global Warming)

Stress on Oil ReserveStress on Oil Reserve

Air Pollution (Nitrogen oxides,
Particulates, Ozone) 

Air Pollution (Nitrogen oxides,
Particulates, Ozone) 

Problems from Automobiles

‐Population Growth

‐Vehicle Population 

Growth

‐Population Growth

‐Vehicle Population 

Growth



Fuel‐and Powertrain Strategy
能源和动力驱动



ChallengesChallenges
Let EVs to be competitiveLet EVs to be competitive！！

Price lower than conventional vehiclesPrice lower than conventional vehicles

Convenience same as conventional vehiclesConvenience same as conventional vehicles

Energy consumption lower than conventional vehicleEnergy consumption lower than conventional vehicle

TO EXPLORE  THE RESIDUAL VALUE  OF THE TO EXPLORE  THE RESIDUAL VALUE  OF THE 

BATTERYBATTERY



Key Issues 

Three Goodness Factor :
Good Products;  Good Infrastructure;  Good Business Model



Good Products:
High Performance @ Reasonable Cost

I: Integration of Automotive Technology and Electrical Technology

A: Alliance among Auto Makers and Key Component Suppliers

Chasis & 
Body 

Technology

Powertrain 
Technology

Energy Storage 
Technology

I+A



Good Infrastructure: Efficient & Convenience

Parking
Durations

14 hrs per day 2 hrs per day 7 hrs per day

Charging 
Points

1 charging point per 
vehicle

< 0.5 charging point per vehicle 1 charging point per 
vehicle

Power &
Charing time
Requirements

Low power and 
normal charging 
(e.g. 3kW, 10 hrs)

High power and quick charging
(e.g. 22 kW, 2 hrs)

Low power and 
normal charging 
(e.g. 3kW, 7 hrs)



Battery Swapping



Battery Charging, Swapping, Delivery Network

• AC charging
– Long charging time

• DC charging
– Battery technology does not 

support fast charging

– Grid cannot sustain fast 
charging

• Battery swapping
– Immediate replenishment of 

electricity

– Easy battery maintenance 
and longer life
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EV Charging Infrastructure Solution



Comparison of Gas Station &  Storage Quick 
Charging 



EV ChargerEV Charger

EV Charger

AC charger (100V/200V) for daily useAC charger (100V/200V) for daily use
DC charger (rapid charging) for emergency useDC charger (rapid charging) for emergency use

AC 200 V
(TOYOTA INDUSTRIES 

CORPORATION)

Natural gas

Coal

Biomass

Renewable 
energy

Nuclear

Power Grid

100V / 200V

Rapid charging

DC 500 V
(HASETEC Corporation)

AC

DC

Power 
Generation

EV



Innovative EV/PHEV Business Model



Lease BatteryLease Battery

IntelligentIntelligent ManagementManagement

Card PaymentCard Payment

Sell EV Without 

Battery

Swapping & Swapping & 
ChargingCharging

Innovative Business Model



EV Business Model Exploration

Charge, Swap   

85% cars daily range is only 50 – 80 km

EV range should not comparable with ICE
Not necessary to fully charge. Just charge 

sufficient for next trip.

Depending on vehicle typrs anf applications

Focus on public transportation, taxi, short 
range small EVs



Two Integration

• Integrate EV with Smart Grid

• Integrate EV with Information & 
Communication Techno;ogy (ICT)



Goal: Four Zero

• Zero Emission

• Zero Fossil Fuel
• Zero Traffic Accident
• Zero Traffic Congestion 



By 2020, EVs would be about 7‐12% of total volumes, China may reach 15‐20%

Global Electric Vehicle Market (Sales): Scenario Analysis, 2008‐2015
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Scenario's 2008 2009 2015
2020

(% of total car 
sales)

Optimistic Scenario 5,103 17,475 2,266,450 12%

F&S Scenario 5,103 8,911 1,226,607 7%

Conservative Scenario 5,103 7,550 520,953 4%





Electric Vehicle Roadmap

Public familiarity and acceptance: Formula 3 

2010 2012 2016 2020

100s of EVs 100,000+ vehicle fleets
??? 10 — 15%
new vehicle sales

1st models
available

2nd Gen EVs
‘Real’ electric innovation Mass market EVs

Maintain current momentum Real ‘electric innovation’

● Early adopters
● Government
procurement

● ‘Clean Cities’

Current industry
focus

Current 
government

focus

● Fleet experience
reliability
driver response

● Infrastructure stdn

● Cost reduction

● Acceleration of 
consumer interest 
and uptake

Phase 1

Recession, EU and US regulations… CO2, energy security……

Phase 2







CHINA



长株潭

大连市

天津市

上海市

深圳市

武汉市

北京市

重庆市

1、Examine the key 
components technology
；

2、to form a virtuous 
cycle of “policy support 
←→lower price 
←→market spread”；

3、to stride over the 
market cultivation 
phase and enter the fast 
growth phase.

“10city—1000 Vehicle” Large 
Scale  Demonstration Program

Progress in demonstration



Japan



Japan



Japan





Two Pathways for HEV Technology Development

Technical Road Map



工况循环

车
辆
载
荷

FCV

E‐REV

BEV

BEV———Battery Electric Vehicles
E-REV— Range Extender Electric Vehicles
FCV—— Fuel Cell Electric Vehicles

Heavy Load

Stop‐and‐go

D
ut
y 
Cy
cl
e

Drive Cycle
Continuous

Light Load

City Intra‐Urban Highway‐Cycle Highway









Hybrid Engineering Philosophy: 1+1>2
Hybrid Mule = Horse (Mother) + Moke (Father)

Mule is the hybrid of horse and moke, mule takes the best DNA of
horse and moke, hence more powerful and endurance.

HEV should have added value gained from the integration of engine 
propulsion and motor propulsion, fully sizes the intelligent  electrical, 
electronic and control technologies



Hybridization and Fuel Efficiency Potential/

ICE PowerICE Power

Electric PowerElectric Power

Plug‐inPlug‐in

Smart StarterSmart Starter

Fu
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Fu
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on

al
it
y // • Engine start‐

stop at idle
• Engine off on 
deceleration

• Mild regenerative 
braking

• Electric power assist

• Full regenerative 
braking

• Engine cycle 
optimization

• Electric launch
• Limited pure electric 
drive

• Engine downsize

• Plug‐in 
rechargeable

• More electric drive 
during charge‐
depletion

• Reduced refueling

• Full‐function 
electric drive

• Initial pure electric 
range

• Significantly 
reduced refueling

• Plug‐in recharge 
only

• 100% pure electric 
range/100%

• No refueling
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Y • +2‐4% • +10‐20% • +30‐50% Cars

• +20‐40% Trucks

• +100% in charge 
depletion/100%

• same as full hybrid 
afterward

• Electricity only in EV 
range/在EV

• same as full hybrid 
afterward

• Electricity only

Start‐Stop Mild Hybrid Full Hybrid Plug‐in Hybrid Plug‐in Range 
Extender EV/

Electric Vehicle/





Battery Electric  & Plug‐in Hybrid Vehicles 

• All Electric Range: 60 to 200 Miles, 
depending on battery size

• Level II Charging

– 240 v (40 amp)

– 4 to 6 hours charge

• Target markets:

– Urban Commuters

– Second Car in Every Home 

BEV – Nissan Leaf

• Unlimited range on gasoline

• 10 to 40 mile all electric on battery

• Level I and Level II Charging

– 120 v – 240 v

– 6 to 8 hours Level 1

– 3 to 4 hours Level 2

• Target Market: all automotive 
applications

PHEV – Chevy Volt

Chevrolet





日本的经验：
Japan Experience:
Alliance between OEM & Battery  Manufacturer

Toyota
Panasonic

Nissan

Mitsubishi





Cycle Life > 2000
Cost < RMB 3000 (USD 375)/kWh
Reliability: Volume of million vehicles

Mileage of 150000 km



Impact of Temperature and Duty Cycle

Normal Operation

Abnormal Operation











YTE’s Innovative Ring-type Cell Design

100Ah

Ring-type Li-ion cells



Comparison of Various Batteries



LTO cells show superb temperature performance at both high and 
low temperatures.

Superb HT/LT Performance

Conventional graphite cells perform 
poorly at -20oC.

LTO cells perform well at -40oC.



Cell Manufacturing



Lithium‐ion Battery



Battery Management System – Architecture
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Necessity of Balancing – Unbalanced Stack

Charge

when first
Cell is full

Discharge

when first
Cell is empty

Nominal 
Capacity
Nominal 
Capacity

Usable 
Capacity
Usable 

Capacity



The wind, solar & battery system combination will be a perfect 
source for all families including those in the remote area.

Family Energy Storage（FES) unit
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Inverter System:
Safety is a System Approach

08/10/2011

IGBTHS

P &  T°
Receive

Motor
Position

Motor
Temperature

V,  I, T°
Signal Acqui.,
Cond. & Trans.

Low Voltage High Voltage
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Improved Traceability:
Preparation for Single Component Tracking

Module: DMX code label by final testerFrame:
DMX code by supplier

DBC:
DMX code chip

Base plate:
DMX code 
by supplier





Stability use for renewable energy by electric vehicle
 The renewable energy of sunlight, wind, etc. into which the amount of power generation 

greatly changes depending on the weather and time is saved in storage battery (LiB) with 
high efficiency. 

Solar power Wind power

※Uncontrollable electric power

Charging / Discharging

Renewable Energy

6 12 18 24

2.5
[ｋｗ]

2.0

1.5

1.0

0.5

0

Example: Equipment of one house
（southeast2.6kW+southwest1.4kW）

Fine

Cloudy

Rain

Source data：the Research Center for Photovoltaics, National Institute of Advanced 
Industrial Science and Technology (AIST) HP

Battery (LiB)



Smart House

 Increasing low carbon electricity and reduce peak electricity consumed
 Management of electricity storage by EV and/or Lithium ion battery

Solar Cell

Smart
Meter

AC

DC

AC
DC

Charge

Back up

Mid‐night
electricity

Grid
Ch

ar
ge

Appliances 

Distribute

Converter

EV Battery（LiB）

Buy

Sell



EVs would be plugged into home outlet for hours.
High-speed response with synchronization could be realized

by using self-terminal frequency measurement.
Maintaining battery condition and charging request by itself  

Autonomous 
Distributed V2G

Power Grid

Power Grid

Load

Distributed
Generator

Wind
Photovoltaic

Heat Pump
Water Heater

Ubiquitous Power Grid

Load Dispatching Center

Thermal
Hydro Nuclear

Regional Load
Dispaching Center

Heat Storage

ECU / BMU

Battery Inverter

Motor

Plug-in Hybrid Electric Vehicle
Electric Vehicle

DC-DC
Converter

Battery

Wind

Distributed Grid

Microgrid

Battery

Smart Charging
Vehicle-to-Grid (V2G)

Pump Storage

Tie-line

...Centralized control scheme dispatching LFC signals to storage devices



EVs are at the frontier of two worlds
electricity and automobile

EV Charging 
standardisation is 

at the frontier

Domains Electricty Other 
sectors

Telecomuni
cation

International IEC ISO ITU

Europe CENELEC CEN ETSI



Two worlds that must learn to work 
together..

Electricity industry Automotive industry

Som
e rights reserved

by Jon W
hitton

Different clients
Different standards
Different working methods
Different regulations

‐ Regional regulations : global market ! 

One objective : simple, cheap, efficient and global solution



Traditional Power System

 Enough deterministic and controllable generation

Deterministic

Stochastic

Controllable

Generation follows the load

Generation Demand



Smart Grid Environment

 Increase in (stochastic) renewable generation

Deterministic

Stochastic

Controllable

Generation Demand

Increase 
energy storage

Load 
follows generation



Just an example : 
20 fast charge Evs in a town of 75 

homes

75 to 100 house holds (1.2 kW/house)

A 100 kVA transformer typically serves 75 homes : If 20 
vehicles all charge at the same time : 

3,3 kW charge = 66 kW
22 kW charge = 440 kW
44 kW charge = 880 kW

• Load control is necessary

• Fast charge cannot be done
simultaneously

• Smart grid is necessary



In the future we must orientate the client to chose the 
optimum charging time for cost and CO2

Please
don’t charge

here

Charge here

Cost

Mid winter example – (not dated)



Such load control requires : 
• Require : Pricing policy because present price 
differences may not be dissuasive to the client for 
day‐time charging

• Require : Intelligent grid

• Require : Vehicle to grid communication

• Require : Client incentives

• Require : A new relation and client communication



Billing of Electricity
• Electricity costs are low compared to the other costs 

(infrastructure and parking)
• Home charging and all office charging will normally be done 

directly from the client meter
• Night / day tariffs permit the balancing of domestic power 

consumption 
• Electricity costs on public charging areas are far lower than 

the parking fees. The electricity could be directly integrated 
into the fees. 

• Complex payment systems (Roaming) does not seem 
warranted

But almost all govenrments and companies seem to want roaming. 
It is difficult to understand why as simple systems are possible
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Connection

Cars on OEM 
roadmap until 2013

Practically all EVs
German / US 

OEMs

Range added through 30 min charging [km]

AC Technology DC Technology

AC charging systems for EVs are generally much slower than DC variantsAC charging systems for EVs are generally much slower than DC variants





Segmentation of charging infrastructure – new customer patterns
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Private Individuals Companies / Mobility 
providers Companies / Mobility providers 

14h per day 7h per day 2h per day

< 8h (< 4 kW) < 4h (< 8 kW) < 2h (≥ 20 kW DC/ 3ph/32A AC)

Nighttime Daytime fast charging Daytime

Positive Neutral Neutral 
Load management necessary!

80 % 20%

Investment

Parking duration

Charging time/ Output

Charging priority

Impact on the Grid

Share of consumption

At Home           Workplace            Public Area  .

According to given charging table calculated with a standard battery ( 20 kWh )

Charging at home/ workplace with 80% share of consumption is the “Enabler” for 
E-Mobility because it is possible everywhere and every time! 



Segmentation of charging infrastructure – new customer patterns
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10A (8A used) 16A (13A used) 16A 32A

7 - 14h per day

< 14h (< 2 kW) < 10h (< 3 kW) < 8h (< 4 kW) < 4h (< 8 kW)

Nighttime & Daytime

80 %

- $ $$$ $$$$$

Socket

Parking duration

Charging time/ Output

Charging priority

Share of consumption

Investment

At dedicated parking places (home and working place).

According to given charging table calculated with a standard battery ( 20 kWh )

Sufficient 
Charging still 

possible

Sufficient 
Charging still 

possible

Charging at home/ workplace with 80% share of consumption is the “Enabler” for E-Mobility 
because it is possible everywhere and every time! Even with the smallest power supply, 
customer can achieve sufficient charging during nighttime
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 Bulky, very heavy
 Expensive
 Complicated to use
 Can’t support integration into smart grid
 Can’t support value added services

 Compact design
 Less expensive
 Easy handling 
 Ready for integration into smart grid
 Support additional value services

DC Charging Systems

CHAdeMO/ China DC              vs.             Combo 1 / Combo 2

Coordination Office Charging Interface
c/o Carmeq GmbH
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Current Status Charging Connectors
Various regional connectors should be migrated into one global solution in the 
second generation. 

Regional, mutually 
incompatible 
connectors

1st Generation

Global Combo 
system for AC- and 
DC-charging

2nd Generation

SAE J1772

JEVS 
G105-1993

GB/T XXXX-
201X

IEC 62196-2-2

Coordination Office Charging Interface
c/o Carmeq GmbH

CN 
Comb

o?



Design Principle for the Combined Charging System
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AC regional approaches will stay in service. 
Two additional pins allow DC charging in the same vehicle inlet.

Type 1
Core

Type 2
Core

High Power DC
Extension

Coordination Office Charging Interface
c/o Carmeq GmbH
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Design Principle for the Combined Charging System
Backward Compatibility: The Combo Inlet accepts existing conventional AC 
Connectors as well as new, high power Combo Connectors.

Coordination Office Charging Interface
c/o Carmeq GmbH



Current State: Standardization of Connectors
Main regions for e-mobility have developed individual charging systems.
Combo system is driven by US and German OEMs. 

Europe China JapanUSA

AC: Type 1

DC: Type 1, Combo 1

Communication: PLC

AC: Type 2

DC: Type 2, Combo 2

Communication: PLC

AC: China Type 2

DC: China DC

Communication: CAN/ PLC

AC: Type 1

DC: CHAdeMO

Communication: CAN

91

Coordination Office Charging Interface
c/o Carmeq GmbH



Region Current situation Scenario 1 Scenario 2

Type 2 / Combo 2 Type 2 / Combo 2 Type 2 / Combo 2

Type 1 / Combo 1 Type 1 / Combo 1 Type 1 / Combo 1

Type 1 / CHAdeMO Type 1 / Combo 1 Type 1 / Combo 1

Type CN AC / Type CN DC Type CN AC / Type CN DC Type 2 / Combo 2

Type 1* / CHAdeMO*

Type 1 / Combo 1 
or
Type 2 / Combo 2

Type 1 / Combo 1 
or

Type 2 / Combo 2

Connector 
Systems 6 4 2

92

Application of Combo System offers significant reduction of 
complexity for electric vehicles

* Korean version  

1

2

5

3 6

4

x   – connector system

1

2

2

3

1

2

2

6

4 5

Type 2

Combo 2

1

Type 1

Combo 1

2

Type 1

CHAdeMO
5

4

3

Type CN AC

Type CN DC 6

1

1

2

1

2



Standards needed to complete a charging system

93

Coordination Office Charging Interface
c/o Carmeq GmbH



Advantages of the Combo-System
With PLC HomePlug GreenPHY technology, the system can cover 
a lot of additional Functions and Services:

94

Internet

Standardized Communication based on 
ISO/IEC 15118 (PLC Home-Plug 
GreenPHY) between Car and EVSE 

(AC and DC)

Coordination Office Charging Interface
c/o Carmeq GmbH



OEM Roadmap charging solutions
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Mode 2          - 3,6KW 

Mode 3  1ph  - 7kW

Mode 4           - 10kW
Home Use ( input 3x16 
A AC, 380/400V)

DC

COMBO supports all charging modes  Therefore all different OEM strategies!

COMBO 2

Max. Output

AC

3,6 kW

19 kW

43 kW

10 kW

100 kWMode 4           - 100kW
Public Use 

AC
Mode 3  3ph  - 22kW

DC

(Combo 1)
(Combo GB)

Preferred by 
BMW

BYD is aiming the same strategy:

“Independent of charging stations. 
The e6 can be fully charged with a 
10kW home charging cabinet 
within 6 hours” (Source: from 
current BYD catalogue)







Mobile Internet & Cloud Computation

CCloud Compuloud Computationtation

Mobile InternetMobile Internet

Social NetSocial Net

Internet oInternet of f 
ThingsThings

IntelligenceIntelligence

InternetInternet



ADAPTING: THE NEW ENERGY PARADIGM 



SUCCESSSUCCESS

SUCCESSSUCCESS



IInspirationnspiration

IImaginationmagination

IInnovationnnovation

IIntegrationntegration

IImplementationmplementation

IInvestmentnvestment




