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MORE THAN 100 COUNTRIES, WITH 1,000 LOCATIONS (in)
& 44000 EMPLOYEES, DELIVERING TOTAL QUALITY SOLUTIONS

OUR SECTORS OUR SERVICES
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AT A GLANCE QIE{El . EgHA

Ct+= 2 2H oem SAE, ISO, CISPR, FCC *HH B2 f_l = N Total quality Polymer, Plastics, Metals, Composites
Approval 28 Lt OEM standards &9/ | S28EE Durability ASTM/ASME Methods
ZHE Q38 AENCIE Approval &5 *SAE 11772/ﬁ|953x Driving route International Standards
*I* 7|_ S| LiefE IS Proving Ground OEM Standards
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100+ Engine Machinery Directive FMEA API/ACEA/OEM oil Environmental MIL-810
dynamometer test beds CE Marking Metallurgy OES, Heavy / light Duty oil EMC : MIL-461
CH2 ot Engine Size Factory Equipment GCMS/HPLC Engine, transmission, PPE/Ballistics Testing Transparent
7S Up to 3,000 HP Field Label DSC, DMA, TGA, TMA  axle oils Armor (Glass) FAA/Aviation Lighting
CARB Approval Microscopy SEM/EDS DO-160 - 6

Batteries DO-311, 225, 227



TRANSPORTATION TECHNOLOGIES A&

North America:
Detroit, Ml
Grand Rapids, Ml
San Antonio, TX
Pittsfield, MA
Phoenix, AZ
Irvine, CA

1000+
TT
employees

I

APAC:

Shanghai, China
Guangzhou, China
Chongqing, China

Wuhan, China
Bangkok, Thailand

Taipei, Taiwan
Seoul, South Korea

Matsuda, Japag




BUSINESS LAYOUT IN CHINA @

Material Test
Reliability Test
Chem Test

EMC Test
Electrical Vehicle

Aftermarket




EV / AUTONOMOUS SYSTEM
FACILITY CAPABILITY




CONNECTED / AUTONOMOUS VEHICLES

Design Validation

ME[E, HEZHA Materials & EMC Testing
Telematics

PTCRB/GCF/CTIA/TCB/Verizon QI S A| & 2~

FCC, Cybersecurity & Software Testing
Connected Car

DSRC(Dedicated Short Range Communication,
CtAH 2|8 S4), v2X, Bluetooth & Wi-Fi Testing

INE=ESLPN
ADS Guidance, Functional Safety, Track & Road Testing
PG X EtO|B FEBE NS




EV / CHARGER / BATTERY PACK

HHE4 2] A& (Global OEM ABHCHE)
E — Mark (UNECE R100)

EV - EVSEZF A AT Al

SAE J1772 / 12953

CHAdeMO 915

CB Scheme (EVSE)

UL/ ETL Safety 215 (NRTL)

EU

C UsS

LISTED

Intertek




BATTERY TESTING &

CERTIFICATION
ETL Safety Mark UN 38.3
Battery Autopsy / Failure CB Scheme
Analysis IEC 62133
Cycle life UL 1642/UL 2054
Abuse / Acupuncture / UL 1973/IEC 62619
Immersion

UL 2271/2580

Fire exposure -
UL 1974 (2" Life Batterie s)

Overcharge / Short circuit
Drop / Sled

E-Mobility Devices
Thermal / Altitude

BMS simulation monitoring



MOTORS & ENGINES

UK / Texas - Electrification Capability
Today — existing rigs:

280kW eMachine Dyno Rig (18krpm) (C28)
320kW eMachine Dyno Rig (20krpm) (C29)
50kW BISG motor dyno Rig (C30)
Precision eMotor rotor loss rig (to 15krpm) (C31)
2WD 250kW Transient EV Axle (EDU) rig (C20) New
2WD 250kW Transient EV Axle (EDU) rig (C25)
eMotor Back-to-Back durability rig (25krpm) (C21) New

HV Systems Functional Test Bench

3-E Transient Transmission rig (C22)

3-E Steady-state Transmission rig (C26)
1-E Transient Hybrid Powertrain rig (C24)




FULL VEHICLE TESTING
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Mileage - Fleet test

Total Quality Test

LAl

ArErdAld

Oil, Lubrication & Fuel Testing

EY A ANHEEH Al 49 kmO| &

& 78 AEEE Hel 69 kmO| &
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1000 + oil samples
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MODULE / PART
TEST




AUTOMOTIVE MODULES / PARTS

£ Level SAE

2= Level ASTM
X} Level 1SO
Interior UL
Exterior IEC
HE(EH) FMVSS
Materials UN ECE
Lighting Zt OEMALE
Engine / Powertrain Standards
Fuel System

Qils

EV Battery

eMotor




PERFORMANCE & DURABILITY TESTING

2 Thermal Shock #,fif

I8 &2 25 BRI

I| 2 Fatigue / LHTDurability &% A E
Multi-vibration / Shock E &#kz5) i+

E Al Corrosion / Salt Spray &% K

OI% Tensile / Y& HisaE

OF2 Friction / OFE EEER A

IP / Drip / Splash / Jet &K &%

rerrrt

Weathering Creep Rupture / Adhesion 22T ¥i%d MiE
Noise, Vibration, Harshness (NVH) Reliability Test B] 58 M4 1R 5G
Sun Radiation Performance Test 4514 i34

Condensation / Dewing BSR(Buzz Squeak & Rattle) : IREHEE




SIEtAE - 2 A

Metallurgy OES

Plastics FTIR / DSC

Chemistry GCMS / HPLC

Microscopy SEM / EDS

Electronics PCB analysis

Dosage

DTA(Differential Thermal Analysis),
DSC(Differential Scanning Calorimetry),
DMA(Dynamic Mechanical Analysis),
TMA(Thermo Mechanical Analysis),
TGA(Thermo Gravimetric Analysis),

DETA(Dielectric Spectroscopy)




VOC / ODOR / REACH TESTING

Foams

Rubbers

Textiles

Plastics

Building Materials
Composite
Polymer

Odour

Fogging

Air Quality (Clean Air Program / Green Leaf)
ROHS / REACH




EMC TESTING

Radiated Immunity (Rl & Reverberation)

Bulk Current Injection (BCI)

Conducted Transient Immunity (Cl)
Electrostatic Discharge Test (ESD)
Radiated Emission (RE)

Conducted Emission (CE)

Conducted Transient Emission (CTE)

CHRYSLER

*E@?"

PSA PEUGEQT CITROEN l
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HYUMNDAI

MOTOR GROUP

Recognition of EMC Compliance

Hyundai Motor Group recognize EMC test results for the Electric & Electronics parts
from INTERTEK AUTOMOTIVE TESTING SERVICE Co., Ltd. restrict to the test items of

the specification which are specified as below.

Information of EMC Test Laboratory
Name of company  INTERTEK AUTOMOTIVE TESTING SERVICE Co.,Ltd.
Technical manager Fangyong Ji

Address Building T52-8, No. 1201 Guigiao Road, Pudong, Shanghai, China
EMC specification

Title of spec Electromagnetic Compatibility Specification

Spec No ES96200-00
EMC test items

Radiated Immunity  Bulk Current Injection Test (BCI)
Absorber-Lined Shielded Enclosure Test (ALSE)
GSM / OBT Test

Radiated Emission Radiated Emission Test
Conducted Emission on Power / Signal Line Test

Magnetic Field Magnetic Field Immunity Test
Magnetic Field Emission Test
Transient Transient Immunity on Power / Signal Line Test
Voltage Transient Emission Test
ESD Electrostatic Discharge Test
P 4
January 24, 2018 Dong-il Park
Senior Vice President
Elect ookt O

9,

Electronics Technology Center, Hyundai Motor Group



EMC ACCREDITATIONS
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LIGHTING

FMVSS / CMVSS /
SAE Test

ECE Regulation
E-Mark
Airflow ASTM E283

ICAO
BRI 2 HAE

Specifications

FAA-E / Advisory
Circulars 150/5345
Specifications

OEM Specifications
AMECA

Photometry &
Chromaticity & E

Lens warpage

Spectroradiometer Testi gf:#8
(color testing) :

Goniophotometer Testin
(light intensity testing)

Reliability / Performance
Environmental test

Electrical test



A - B

Electronics HALT
Textiles HASS
Components AST
First Article MEOST
Key Life Test
FMVT®

Risk Assessment
FixtureX| &, C|XtQl

Decreasing Constant Increasing
Failure

Rate

Failure Rate




POWERTRAIN TESTING

NG, CNG, Gasoline, Diesel

100+ Engine Dynamometer Test Beds
Chilled Fluids / Thermal Shock
Electric / Hybrid Powertrain

Altitude Simulation to 14,000 feet
CARB Approved

Testing at both UK & Texas, USA




FUEL & LUBRICANTS

Fuel Deposit Testing

Engine, transmission, Gear Lub Testing

Gear & Axle Efficiency Testing

Fuel & Lubricant Qualification

Heavy / Light Duty Motor QOil
25 E7HA|

API O1F
Plastic fuel tank A| &
AZA|AH

SHED Permeation




OTHER SERVICE
OFFERINGS




AEROSPACE / DEFENSE

FAA / Aviation
Lighting

RTCA DO-160

Aviation Batteries
RTCA DO-311, 225,
227

Environmental
MIL-STD-810

EMC MIL-461

Transparent Armor
(Glass)




INDUSTRIAL ZH| 7| 4| AH| 2I&

Machinery Directive

CE Marking

ETL Safety Mark

ETL Field Label

UL 508 and IEC 61010

IEC / UL/ CSA 60950-1 6“’ FIELD EVALUATED

To Recognized

¥ National Standards

Assembly Cells intertek 123456
Weld Cells

Factory Equipment

Equipment Builds

Facilities




BATTERY ADVISORY SERVICES

Systemic failure analysis investigation
approach

Battery dissection capabilities

Technical manufacturing audit

COMSOL certified modeling and simulation
services




GLOBAL MARKET ACCESS
SERVICES

Providing country-specific regulatory
compliance research:

Regulatory environment and classification of
product
Applicable standards

Conformity assessment procedure

Manages compulsory and voluntary
national certifications and registrations
worldwide

Vehicle Homologation Services

EV charging cord set / ICCPD global
certification program

SURATION: HCS-40-C13-L25-45  Swwaliio

Stendard 280 13

3RANCH CIRCUIT PROTECTOR
JT:. 208-240 VAC, 50/60Hz, 120V TO GND
32AMPS CONTINUOUS
JTPUT: 208-240 VAC, 50/60Hz, 120V TO GND
32AMPS CONTINUOUS
SHORT CIRCUIT RATING:
S000RMS SYMMETRICAL AMPS at 240VAC
SAE J1772 COMPLIANT / TYPE 4 ENCLOSURE
AMBIENT TEMPERATURE RATING: -30°C to +50°C

LA STATION DE RECHARGE POUR UTILISATION

AVEC DES VEHICULES ELECTRIQUES (“’
NUMERO DE MODEL: HCS-40 NI/ L8
NUMERO DE PIECE: 0909-00-003 Intertek

NUMERO DE SERIE: HC1C161044633 H0dan90:
CONFIGURATION: HCS-40-C13-L25-45 22 e

CANICSA 280 13

40A PROTECTOR DE CIRCUITS DE DERIVATION
INTREE: 208-240 VAC, 50/60Hz, 120V A LA TERRE

32AMPS CONTINU
JRTIE: 208-240 VAC, 50/60Hz, 120V A LA TERRE
32AMPS CONTINU

SSIF DE COURT-CIRCUIT:
5000RMS SYMETRIQUE AMPS A 240VAC

1772 CONFORME / COFFRET TYPE 4
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Cl4= 22 oM SAE, ISO, CISPR, FCC HEI2] Al Total quality Polymer, Plastics, Metals, Composites

2 SXS ..
Approval 29 Lt OEM standards &9/ | S28EE Durability ASTM/ASME Methods
ZEE 22 AEICIE Approval &5 *SAE 11772/12953x Driving route International Standards
A|"' 7|_ 7| LiefE IS Proving Ground OEM Standards
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100+ Engine Machinery Directive FMEA API/ACEA/OEM oil Environmental MIL-810
dynamometer test beds CE Marking Metallurgy OES, Heavy / light Duty oil EMC: MIL-461
CtFSt Engine Size Factory Equipment GCMS/HPLC Engine, transmission, PPE/Ballistics Testing Transparent
7|5 Up to 3,000 HP Field Label DSC, DMA, TGA,TMA  axle oils Armor (Glass) FAA/Aviation Lighting
CARB Approval Microscopy SEM/EDS DO-160 32

Batteries DO-311, 225, 227



The Intertek Advantage (in)

Total Quality. Assured.

¢ Global OEM 4 Al M &
e Global network
 Global Resources — Local Service

*  Major automotive market Of| ¢ X

* One - Stop / Turn-key Service
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@ +82 10 8567 0978
jay.heo@intertek.com

@ intertek.com/transportation







