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Build Smart Charging and Battery Swap Service Network
Promote the Large-scale Development of Electric Vehicles
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China Government Attach Great Importance to EV Infrastructure
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Charging and battery swap infrastructure is the basic condition for the development of EVs.
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China Government Attach Great Importance to EV Infrastructure w

S

HEEVEE - /\y T —3 BE, EX

PEBFIXEVRE - /Ny T ) —XBEOHRBEEZER, EXEHBEOERRELEICHIT,
HIREER, R[UFEHRKZHTBHL T, EVEE - Ny T —RMEEROERZER
LTW3%,

Chinese government attaches great importance to the development of EVs and
infrastructure, accelerates the development of energy-saving and environmental protection
industry , promotes air pollution control, issued a series of policies to encourage charging
infrastructure construction, accelerates the extensive application of EVs .

2012568, EHRE [T - ITREEXERIE (2012—20205F) | #%R,
BEVRUPHEV#H2015FEF TIZS0AE. 2020FFTICS00F B2 EERTITHL%E
EBIZEIT5, June 2012 , the State Council issued the " Energy-saving and New Energy
Automotive Industry Development Plan ( 2012-2020 ) ", by the end of 20135, the total volume of
BEV and PHEV reach 500,000, by the end of 2020, the total volume of BEV and PHEV reach
5,000,000 .

2013559, MBZELHETEH4OOMBRUVRRER LY. [HTREZROHEE
RIHEEICRET SEH] AHEKR., PRBFADSEVEE - Ny T —|BERDOERICH L
E€ETYR— TSI EMSAXEESNT,

September 2013 , the Ministry of Finance and other four ministries jointly issued "Notice to
Continue to Promote the Application of New Energy Vehicles Work*®, clearly given financial
incentives on the construction of charging facilities by the central government .

STATE GRID
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= - £ - AW - FEROMABFIIEVERNOHBIEHER VAMRFO-O0HKRGEZERE
K

Beijing , Shanghai , Hangzhou , Qingdao and other local governments issued construction subsidies and
preferential policies for land .

7A218. BHRELY HTREERRBEICHODSAA FS142] (EHFFE (2014] 358) Hi%
T MIAEERMLEICO T, MHEwHED. BiH@E. EMEA. EMXIE. EVEE - \v T —X
BERERGEEED. THBHERDREKERE .

On July 21, the General Office of the State Council issued “Guidance to accelerate the promotion and
application of new energy vehicles” which has proposed 28 policies from 7 aspects. The policy system which
includes financial subsidy, tax preferences, vehicle application, finance support and charging infrastructure
construction has been established.

7308, EREBRAEZTES LY [EVEAESRMBECKICEET 5:84] A, EVREE - /\v
T —XRBESERAOESMEE - y—ERXHEDRERD| ZAREIE,

On July 30, National Development and Reform Commission issued “Notice of EV charging policy
related issues” which has defined the pricing principle of electricity and service for charging infrastructure.

SH6H. EXRMEES - ML - THEHRIEBHLY. [FIRENEHRAKRICET 5EZE] A
N Q0I4EES3IE) . 2014F9818H 52017FE128318F T, FITREZBATIROEATZ
Rk

On Aug 6, the Ministry of Finance, State Administration of Taxation and Ministry of Industry and
Information Technology jointly issued “Announcement of exemption from purchase tax for new energy
vehicles”. The term of validity for this policy is from Sep 1, 2014 to Dec 31, 2017.
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Construction and Operation Status of EV Infrastructure

EREBPOEVRERSZSEHATRLSVLED—DIC

China has became one of the countries of the largest number of

charging equipments put into operation in the world.

POtevIO
pEZE X
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CHINA SOUTHER
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2E  RE - XEER40hFR. TERARY F2.8F AR

640 Charging Stations and 28000 charging spots put into operation gl
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Construction and Operation Status of EV Infrastructure

1. ﬁ* Eﬁ,ﬁ i :E‘l‘Ffl Preparation Planning in advance and Scientifically
EREEED T2014-20204EEVHE - /Ny T ) — X RAEREEOFIFE D,

National Energy Administration 1s formulating the charging infrastructure planning from
2014 to 2020.

/;m~mm¢®ﬁ%ﬂ—5x*vFU—O%EEB\\
WT, &t -KE-AdLE - ILEE - RiIIT/ILAH
B/ Oy T T, BHEEEREORRTE

g LN

—Y = . - LA N

g 2 El =X 8 ] 2\ 5] Fy bI— OEEEREL TS,

E‘;}; S STATE GRID 2014 -2020 charging and battery swap service network
CORPORESS CORBOEATICHN. OF CEIINA, plan proposed focusing on Beijing, Tianjin, Hebei,

Shandong, the Yangtze River Delta region, to build
Qltercity fast charging network. j

ﬂ%-l-:;kﬂi?ﬁ\ﬁﬁﬁfll:}sﬁ'éEVf% NV T 'J—\
R ETE TIXET T /L 42 thigh = il S ER
T B & ZRMEL,

“Twelfth Five-year Plan” proposed focusing on the
development of charging infrastructure in the Pearl

EF m j? EE W \River Delta region. /

CHIMNA SOUTHERN POWER GRID
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Construction and Operation Status of EV Infrastructure

2. REREEEZEDFIE
Accelerate the Preparation of Charging and Battery Swap Standards

/;Evﬁsiﬁﬁﬁ&ﬁUﬁ&ﬁ@ﬁ%%%&ﬁﬁ??tﬁﬁﬁa\\
o BRBVATLIZCEAT ARHAELT TICERLTWNS, EFXREHEEI16
HE., FREF20EBDIEH., BRXREHBIZEWNTHEEREAEIEH

ZHEL TS,

China has established technologically advanced and all-inclusive standard system of
EV charging and battery swap, standard system framework has been established, and 16
Qational standards , 20 industry standards, 39 company standards of SGCC has been completed/

2% - EE o
as Construction and Basic Nu
: @B [" Operation . SR
SN —
o EVEE - N\ T u L IKT—1Ry T 1) — AR e
e [ 35 A 5 =» @ Power Battery R
= Charging Facilities
A58 —7 ::—x F B R e 9

Interface Charging Device
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2. REEE BEREFEFEDRAE—F7VT

Accelerate the Preparation of Charging and Battery Swap Standards — National Standards

2

3

10

National Standards

GB/T 20234.1-2011

GB/T 20234.2-2011

GB/T 20234.3-2011

GB/T 27930-2011
GB/T 29317-2012
GB/T 29318-2012
GB/T 28569-2012

GB/T 29772-2013
GB/T 29781-2013
GB 50966-2014

Title of standard

Connection set of conductive charging for electric vehicles-
Part 1:General requ1rements
EVEEMHaro S 3 V8E /N— F 1:AFEH

Connection set of conductive charging for electric vehicles-
Part2:AC charging coupler
EVEEMIRO S 3 VEE IN—F2:ACEEH TS

Connection set of conductive charging for electric vehicles-
Part3:DC charging coupler
EVEEMRIRO S 3 %E /N—F3: DCEEHTS

Communication protocols between off-board conductive charger and battery management
system for electric vehicle
FEHFEHFLNY T —EEITALRDEETO R

Terminology of electric vehicle charging/battery swap infrastructure
EVF EItiREEHE

Electric energy metering for electric vehicle off-board charger
EVIFEH T Earit EEH

Electric energy metering for electric vehicle AC charging spot
EVEACKEER R FZET &5t 2 EH

General requirements for electric vehicle battery swap station
EVE/NNy T =X T—2 3 VI T S AFEH

General requirements for electric vehicle charging station
EVEERX 77— 3 VAHEH

Design specification for electric vehicle charging station 1 0
EVEEBER 77— 3 VR HE
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Accelerate the Preparation of Charging and Battery Swap Standards — Industrial Standards

—_—

10

Industrial Standards

NB/T 33001-2010

NB/T 33002-2010

NB/T 33003-2010

NB/T 33004-2013

NB/T 33005-2013

NB/T 33006-2013

NB/T 33007-2013

NB/T 33008.1-2013

NB/T 33008.2-2013

NB/T 33009-2013

Title of standard

Specification for electric vehicle off-board conductive charger

EVIFEE T BB

Specification for electric vehicle A.C. charging point
EVEACHEEX R v Eififttk

Communication protocols between off-board charger monitoring
unit and battery management system for electric vehicle
EVHEGEFTERE=21)>7a1=v F

RUNy T —EEITLEIDBEISHE

Code for construction and completion acceptance of electric vehicle charging/battery swap
infrastructure

EVFEE - Vo T U —XBIERIET R V£ THRIREZE

Technical specification for monitoring system of electric vehicle charging station and battery swap
station
EVEE - Wy T —XMBRT—23 0 F=2—1) 2Tl EE

General requirements for electric vehicle battery-pack-swap device
EV/Ny T — X MR IR A E
Communication protocol between monitoring system in electric vehicle charging station/battery swap
station and charging/battery swap equipment
EVFEE - Wy T —XMXT7—2 3 2 L RIBRAEIEHE
Inspection and test specifications for electric vehicle charging equipment Part 1 : off-board charger
EV]EEEJ&‘/F iR - AIEEE
IN—F 1 FEETER
Inspection and test specifications for electric vehicle charging equipment Part2: AC charging spot
EVFZERIERIE - HERE
/IN—F2 ACEERNRY +

Technical gu1de for electric vehicle charging/battery swap infrastructure construction 1 1
EVFEE - 1Ny T —XHBIERERICET ST K51~



—. EVREE - /\yT)—32#]

Construction and Operation Status of EV Infrastructure

2. REBRANTSICEHTHEEFEZEZRS

Improvement of charging coupler and communication standards

{éﬁﬁ!#zﬁmﬁﬂﬁéi%] [I*}bﬂ@—%ﬁEVﬁS%ﬁﬁﬁﬁ]
EVE4& SAC/TC114 ZEHEMTERSE NEA/TC3

EXEM AT
STATE GRID

CORPORATION OF CHINA

| GB/T20234.1, 2. 3 GB/T27930 |

NEHEE PWMER#R &4 S U %l EEEER

Prefect contents PWM Curve Control Timing Insulation Test
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2. XE - Ny T ) —R_EEDOHIE % IE
HRAELEDF EICSE

Participating the formulation and revising of IEC EV international standards

/IEC 61851\

IEC 62196
IEC 15118

NI

EZREM AT
STATE GRID

CORPORATION OF CHINA

GEC 62840-1 EV/\y T 1) —3z#
FT1E: SATLICHET SRR TCAREH

IEC 62840-1 Electric vehicle battery swap system Part 1: System description and general requirements

IEC 62840-2 EV/Ay TV —%Hft /N— 2 : REEH
\IEC 62840-2 Electric vehicle battery swap system Part 2: safety requirements

\

_/

13
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Construction and Operation Status of EV Infrastructure

3. A7 RIMBR URIEOHAEMAE Z(EHE

Key Technology Research and Equipment Development

% E B
NI gRl;éR'ETl??mgpﬁﬁ

OOR POR }S‘o

- TA b RIBIZFAHE EE - BBVAT LA

Experiment and Test Equipment R&D Operation Monitoring System

14
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4. EVEE - Ny T ) —XBHBRIZCEET)Y FADOEERUVZEDREK

Research on how charging/swapping infrastructures impact the grid and what are the solutions

EVRAGHEERI%, 10%. 20%ZBE L1238 zEE. “ACAAO—XE - DCRERE - /N\vT—
T O=ARICEKBTI Y FAORE §y1~b—yazbto%®#%ﬁT£®&bU

3 cities was selected and the EV penetrations were supposed to 4%, 10% and 20%, the impacts on the grid
were simulated and analyzed respectively when AC slow charging, DC fast charging, or battery swapping is applied,
and the results are as follows:

E% HENDFEE  EVERE2%RFEDHEE. ACRO—FKEIZLDTVUYF =
DEEIFNEL<., DC%EE%&J:ZD A— 1J)b7 )y FADEBIIKREL, & o ik
LO.4KV7 )y FAORERRED, BhRy FT7—2 (2T 35 EMEBUEH / \| =~
M‘Eo - / \ --iﬁma
The impact on power supply capacity : When the EV penetration is less than 20%, == ./'\__// .’J‘ '
AC slow charging has less impact on the distribution network, and DC fast charging has so00 Te-m
larger impact on local distribution network, especially on 0.4kV distribution networks,

thus reconstruction planning for the distribution networks is needed. DILE 8 456 | 8 SO DU IS0 RIS

HE  EVERE20%REDHE. RERMZS ) v FICERLTHACAO—
REOHALNS V=8, EF0AKVART Y v FICERTHE. DCREXEDSE e
B, HABNKEWOH, BRAOEE - XBS5 /4 VEANLIAE, EREECED -
. BRBENKRZRLT, RELLEOHfEZRET. N W AN s M

Resolution : when the EV penetration is less than 20% and charging infrastructures

connect to the grid, for AC slow charging, which power is small, can access the 0.4kV
public distribution network directly; for DC fast charging, which power is larger, then
dedicated lines and transformers should be used for power supply. Harmonic control -400 - |
measures should be taken according to national standards, in order to ensure power Ly _ e
quality of the grid. s “ s

A (V)
‘:‘—
"-‘-
i
_F L
>

-
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Construction and Operation Status of EV Infrastructure

5. € 7_"\)|/$¥ Demonstration Projects

d=A 1) >V E YD Beijing Olympics E#EBIE  Shanghai World Expo
EV/AR 5058 50 Electric Buses EV/NAR 1208 120 Electric Buses

e
—— =

?‘\:\\kb\\ .‘ T
O AR C TR
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Construction and Operation Status of EV Infrastructure
5. ETJLEZE  Demonstration Projects
Jt I Beijing
RE - Ny TV—RBRT—23 V77THFR. REARY F2995HFT. EV50005 LLE
charging stations 77 , charging spots 2995, EVs more than 5,000

17
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5. ETILEX  Demonstration Projects

&1tz > Shenzhen
RE NV T)—XMMAT—23 2 7THR. RERARY F2700hFT. EV50005 L1 E
charging stations 87 , charging spots 2700 , EVs more than 5,000

™ ; o
PP By . |

18
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5. & T JLE ZEDemonstration Projects

M Hangzhou A& Qingdao
RE - )Ny TFY—FWRTF— 3 VISHRR FEE - NyT)—RBRT—2 3 V4hFH
EV800& EV/RR450%

charging stations 4 , electric buses 450

charglng stations 75 , EVs more than 800

&R Chendu g - J:;ﬁ M Su-Hu-Hang

KE - Ny TY—ZHW|RF— 302300, FERKRY F500LLE, EVIZ & 8- Ei-HUN Ot & B REAT
EV1300&2 L. L achieve the free travel of EV between Suzhou , Shanghai and

charging stations 23 , charging spots more than 500, Evs more than 1300 Hangzhou

i auan StaTE Grin

19
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6.

= N5 D FL T35

Strengthen Technological Communication and Cooperation

hE - FYVRERELLEXRZAES A—FTX bk
China & Germany Standardization Working Road Test
Group

BT 38

IEC Standards Discussion Technical Communication 20
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B Eﬁ'@ﬁ

T.EVHERDEN=—XIchbt., AT—+rJ VU v FOHEEZME,
Accelerate the Construction of Strong Smart grid, to Meet Power Consumption Demands
of Charging and Battery Swap Facilities.

/ﬁ%’fﬁflit“éﬁr’é’\ AETHBBNRIYI—FT Yy FEHBEL, BAH - 7(557'!:
KOWRELEIV)—VIRILF—DHREZRT & T, EVERDEOHIZRMEHELNE
B, WD O )= RBEHEEET S, FHFERERMCEIEBERIZESAO— ﬁ%su
BREMEZODESZADEBHNLESEZIRT ., EVEEDE=HIZ, FlIEHE - ZTFEH - RE—
FiaED——XFim-+ BB ETHERT S,

SGCC has accelerated the construction of Strong Smart grid based on UHV, through smart grid to
promote the rapid development of wind power, solar power and hydropower and other clean

energy, and provided sufficient and clean energy supply for EV. Meanwhile, SGCC fully supports
the social parties participate in the construction of slow charging, fast charging and other types of
charging and battery swap facilities, to provide convenient , fast, high-quality electric power /

supply services for EVs.

21
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ESRRAE 7_\'\) L /Typical Business Models

FE=FBICKHEE+EMN - ENRBE-RAFA AL
Bl FEt R

“Third party operation + vehicle and battery separation+ same as gasoline cost”

“BHEHEEIREREY —EXEEHIT—ERANE
Bl RXtE2oFO—
“Power company operation + quick charging + appropriate service fee based on
charging electricity volume” =

ENEHEEFACAO—RE+ENTHGMEEICE DS EHAERHE
Bl : AT 4 RIGE

“Power company operation + AC normal charging + general industry and
commerce electricity fee” ——

AHEEHSHEEACAA—FXFE+ERHEE
Bl BRHA.

“PMO operation + AC normal charging + electricity fee” =
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REEVEE - /\v T 1) —3Z L iE 555
Main Types of Charging and Battery Swap Facilities in China
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Private Charging Spot /
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Development Direction of Charging and Battery Swap Infrastructure

- fﬁaj% i

mMEGmn

RECOI-28HR - EEME. AX—FRE- NV T —
XY —ERFSEOBRLLEBHEL TS, REMRIE
EVREE - Ny T —XMWERGT EERDIOTIEHGZL, R
T—hrJUY R A28—F2y b B/ DA VEZ—RY

FRY) | TCHETZMESEIVRENH D, EV: 21—
— - EVB‘E%'-&: SNy T RS - B - AHIFEHR Y b
7—9. BAXY D=V EHUDIT. FHR - TRILF—
DAUESD T4 TRERNERRSELGTNIELE S,
EVEAI— FRRICETSHE/Fr V7L, EVESA
N—IZELWETEERTESIREDC VIZERY T,

Combined with years of exploration and practice, we believe

that smart charging and battery swap service network is the
development direction. Through the integration of smart grid, the
internet of things and smart transportation network, make EVs,
users, facilities, road, public information network and grid closely
linked, to realize the information and energy interaction, change
EV into smart information platform carrier and provide a pleasant
driving experience for the EV drivers.
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