TUV RHEINLAND SERVICES FOR E-MOBILITY
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Safeguarding E-Mobility

www.tuv.com A Tl"JVRheinIand®

Precisely Right.
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Ensuring E-Mobility as safe and comfortable as
traditional mobility
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Energy shortages and increasingly severe environmental pollution are driving the trend towards new energy vehicles in the
automotive sector. In particular, E-Mobility is widely believed to be the future transitional direction for automotive energy
systems. It is now being developed by the major automakers in the world’s leading automobile industry centres.

TUV Rheinland has many years of experience in the field of E-Mobility, and boasts a high-calibre professional team. We
accompany clients along the entire innovative mobility value chain with regard to safety, reliability and acceptance, and
offer practical industry solutions. We are fully aware that E-Mobility needs to be as safe, comfortable and attractive as
conventional mobility, and we are making significant contributions to ensuring that it becomes so.
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TUV Rheinland is your reliable partner
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Our vehicle certification testing services date back to 1904. With more
than 20 years of successful experience in Greater China, we have gained
recognition and appreciation from both domestic and foreign enterprises

We are the first third-party testing and certification agency capable of
providing services throughout the E-Mobility industrial chain in Greater
China

Our tailored staff training helps to ensure the safety and reliability of
products at source

Our brand and marks are well recognised in international markets, serving
as a guarantee of the safety and quality of your products and systems
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Our holistic solutions run through the entire value chain
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China-made BEV must obtain the finished automobile-related certification required by the EU
before they can be exported to Europe. Such certification in line with EC directives is a mandatory
requirement of the European Commission, and applies to all finished automobiles

and safety components and systems exported to EU member states.

By offering the most advanced inspection, testing and certification

technology available, in addition to extensive experience and
expertise in automotive testing and certification, TUV
Rheinland can help customers to achieve their objective to
export electric vehicles (EV) to Europe. Our E-Mobility
experts help customers to understand the differences
between E-Mobility and traditional vehicle certification,

and provide them with assistance in formulating EV
certification strategies. We also offer testing and

certification services for rechargeable energy storage

systems (REESS) in accordance with the latest UN ECE R100 standard.

M #1 N ERERBNINRFEREER (RASBMIERFHREER
Safety requirements for electric-powered train and road vehicles in categories M and N (excluding the post-crash safety
requirements for road vehicles)

® BEHRP m Protection against electric shocks
= AIFEERfiEEERSE (REESS) = REESS
" IfIfERE ® Functional safety

SHERUNE (RE X AR ES | AR D ® Determination of hydrogen emissions (only for open-type traction batteries)

M 2870 N 2 z15% REESS e REMR LM EK

Safety requirements for the REESS of electric-powered road vehicles in categories M and N

" iR ® Vibration

» R RIEIR ® Thermal shock and cycling

» WU = Mechanical impact

= BHK = Fire resistance

m SNEREERRARIP m External short circuit protection
n 3 EFEERP m Overcharge protection

m I E AR m Over-discharge protection

m ERRIF m Over-temperature protection

= HER ® Emissions
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Testing and certification for energy storage system
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We are capable to test and certify the safety and
performance of EV lithium cells according to IEC/EN
62660-1 and IEC/EN 62660-2 and to provide partial testing
for EV lithium modules/packs according to ISO 12405-1,
ISO 12405-2 and UN ECE R100 part II (Safety).
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EMC testing for high-voltage components and assemblies
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EV and hybrid vehicles contain many high-voltage components and systems, and the evaluation scheme covering them
differs from that for the usual components and systems of traditional vehicles. As these high-voltage components and
systems greatly influence the ambient electromagnetic compatibility (EMC) environment, full evaluation and testing in
accordance with the latest standards/regulations are required to ensure that both the original equipment manufacturer’s

(OEM) requirements and mandatory national/regional market entry requirements are met.

We have been accredited by most international and domestic OEMs, and have completed numerous EMC and electrical

validation testing projects. We not only provide a precise testing service, but also offer technical support during the R&D
and debugging periods, thus helping our clients to meet the requirements of various OEMs and countries/regions with a
minimum investment in time and money.

25| BHLAIHMINIE  Traction motor testing and certification
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With the development of the new energy automobile industry, the safety performance of EV

m EMC i Fn e S e AR 5
n HAREIFEERS
= {%iE UN ECE R10.04 HIEFRIAIERS

EMC testing and electrical testing service
motors and other essential EV parts has become a great concern for both motor and finished vehicle

Technical training and consulting service
manufacturers. TUV Rheinland has considerable influence in the motor industry, and our team of

Homologation service according to UN ECE R10.04
experts can provide all-round services to both upstream and downstream companies.
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iEF#R/E Applicable standards

Remark: The abovementioned standards/regulations concern high-voltage

components and assemblies.
® EN 60349-1:2010 ® EN 60349-2:2010
= GB/T 18488.1-2006 m GB/T 18488.2-2006

=R Applied standard fR%55EE Service scope
I 3 -
m GS95002 m BDNT TIG-TP-026 == Ry D=t == 1 b v | m EV motor inspection
m GS95025 m WG2 of CISPR D n HEHKNRE ® Jssue inspection reports
= (G595024-2-1 = UNECE R10.04 g 1 3 i » MEINEED m [ssue certificates
= G895024-2-2 VRl ¢ AN [ = A = Standard technical training
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Testing and certification for charging system
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As the first certification body in Greater China capable of
offering services to the entire EV industry chain, we have
also taken the lead in introducing testing and certification
services for EV charging systems. We are the first accredited 10V 3 Hours
certification laboratory for EV charging stations in the e

Asia-Pacific region, and offer inspection and certification
services for charging stations, cables, electric coupling and h
|

car chargers in accordance with European, North American,
Japanese and Chinese requirements and standards.
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® Charging stations and car chargers = Couplers = Charging cables

— Electricity metering testing — Vehicle drive-over testing — Electrical testing

— Data communication testing — Service life testing — Mechanical properties

— Charging mode verification — Ultraviolet light exposure testing — Testing at low temperature

— Software functional safety — Mixture of carbon dioxide, — Fluid compatibility
verification sulphur dioxide and air — Vehicle drive-over

— Overcharge testing — Mixture of hydrogen sulfide and — Testing for extensible leads and

— Personnel Protection System air flexibility
testing — Resistance to arcing testing — Environmental testing

— Environmental testing — Conditional short-circuit current — Testing under fire conditions

- Testing for abnormalities withstanding testing

= A comprehensive safety package for vehicle manufacturer and EV charging system operators. After a commissioning
inspection once the installation is completed, we set inspection intervals and assess location specific hazards associated
with E-Mobility and public places. Meanwhile, we can provide proof of compliance with local statutory requirements.

=il 5% 18 Training and consulting
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The growing use of voltages above 30V AC and 60V DC in automotive technology owing to
developments in fuel cells, hybrid technology and EVs has given rise to electrical hazards in the form
of electric shocks and arcing during work on vehicles. Employers thus have a responsibility to train
their employees in how to avoid these hazards.

BIRESEREE
Electric vehicle high voltage safety training

N Benefits
n FIHEHMERNREIRE
n FIEHESERFIR

m Learn the safe operation of electric vehicles (EV)
m Acquire knowledge of the high-voltage systems used in EV

RIZKN Course outline

w AR EAREIR ® Basic electrical knowledge

m BABERSK m Electrical hazards and first aid

m [FiPREE RS A ® Protective measures against electric shocks and fault arcs

» BHE FSERS » High-voltage systems in EV

n FAREEN m Five safety rules

n ik R EIRIP ® Laying and securing wiring

m EF IS £ FO E B HOTH BE T ® Functional testing of digital switching devices and circuits
» 4 _FRIEIRE IS MR (S = Troubleshooting and other practical work on EV

&it: ARIEETF BGI/GUV-1 8686 E FEFRHRME.
Remark: the training course is based on international standards, e.g. BGI/GUV-18686 E.
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Electric vehicle training

RIERNE Benefits

= FIHEHMESERGEMIR ® Acquire knowledge of high-voltage systems used in EV

m RIS R HE(E m Learn to diagnose and repair EV

PRFE AN Course outline

= BEFELHRIRE m Structure and theory of EV

» [hiPfEES TR ® Protective measures against electric shocks and fault arcs
m IRFNEEA R EIEHIER ® Drive motors and control systems

» BT I E AR R A RR m Flectric air-conditioning compressors and control systems
m SRS ® Inverters

m AR G EIR RS m Power batteries and battery management systems

" EEARL » Charging systems

» 4R _FEEIRE IS M RIS ® Troubleshooting and other practical work on EV
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Functional safety consulting & certification
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As the automobile industry develops by leaps and bounds, the reliability and safety of safety control
systems are becoming pressing issues. Any faults in the safety design of cars’ electronic systems pose
risks to drivers, and are likely to result in the withdrawal of products and, in turn, huge financial
losses. A matter of urgency for automotive companies is finding a way to avoid potential hazards at the
product design stage through the adoption of technical measures. System reliability in accordance with
ISO 26262 has thus aroused wide-spread public attention. TUV Rheinland is a recognised provider of
expert functional safety certification services, and has many years of experience in this field.

fR%55EE Service scope

m REDHT

» PR RGONE

» R & EIRIME

» FRIRIZINE

m |SO 26262 frAEEATE

m [SO 26262 IhagRE Ti2IMEEE
m |SO 26262 IR & A B EEIE
® In-house &P EH L Er/ELE

= OEM/ N A ThRER £ E IR A1

= gt RESIIEEA

s EMERREEE

m XU T

m AL ASIL ZHEX

» FEEIESHIA

LR PSS 2 AR (S

= 2T IEC 61508 iffh

m ZF ISO 26262-5/-6 iFfh

= Gap analysis

® Production system certification

m Safety management certification
= Development process certification

m Basic functional safety training on ISO 26262 standard

m ]SO 26262 functional safety engineers qualifications training

= [SO 26262 functional safety managers qualifications training

® In-house training

m OEM/supplier safety management consulting

= Performance safety compliance consulting

® Project establishment and safety management

m Risk analysis
m Vehicle ASIL level definition

m Development verification and validation

m Support work in relevant software development

m Assessment base on IEC 61508
m Assessment based on ISO 26262-5/-6

=AY R EFEMF - m3e E Product scope

B E1;5% Electric vehicles

= BMS (Rt EIR R L)
BMS (battery management system)

= VMS (BEHZRG)

VMS (vehicle management system)

f£45;5% Traditional vehicles
m REIES

Chassis control

m B

Brake control

= BFRSEHI B RS

Anti-lock brake system

= ESREEHRS

Vehicle stability control system

= 5| ha

Traction control

= BFHANERS

Electronic brake distribution system

 FemEisl

Steering control

= X2HEHBARS

Emergency braking assist

= HERLG

Collision avoidance system

= FEREERRR

Lane departure warning system

= MCS (RHU=HIZRL)

MCS (motor control system)

= BCM %
BCM, etc.

» EEMEEER

Adaptive power-assisted steering

= EENEEHIARLR

Active parking assist

= BiE AT

Adaptive suspension control
» REHER

Seat belt pre-tensioner
e r

Air bag restraint system

= FHRIEE TRLL

Drowsy driver warning system

n FHISERS

Driver monitoring system

= HENITEATHE RS
Adaptive high-beam assist

= GRS

Auto cruise system

» [RESIERGE

Tire pressure monitoring system, etc.
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TUV Rheinland Greater China

AR % #4 Hotline
4008831300/8009993668

+852 21921022 (# E&# Hongkong)

service-gc@tuv.com
www.tuv.com

©TUV, TUEV and TUV are registered brand marks. Any use and application requires prior approval.
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