SCOPE OF ACCREDITATION TO ISO/IEC 17025:2017

TUV SUD CANADA INC.
1229 Ringwell Drive
Newmarket, Ontario, Canada, L3Y 8T8

William (Mac) Elliott

Phone: 813 284 2736

William.Elliott@tuvsud.com

www.tuvsud.com

ELECTRICAL

Valid To: June 30, 2027

Certificate Number: 2955.08

In recognition of the successful completion of the A2LA evaluation process, accreditation is granted to this
laboratory to perform the following types of tests:

I. Measurements and Data Acquisition:

Test Parameter: Parameter Range !: Test Method 2:
Environmental Exposure:

Current — Measure + 10,000 ADC EMCN_P 10.38
Current - Generate + 3,000 ADC EMCN P 10.38
Voltage — Measure + 1,500 VDC EMCN_P 10.37
Voltage - Generate + 1,200 VDC EMCN P 10.37

" This laboratory also uses customer supplied specifications directly related to the testing technologies and
parameters listed above.

Test:

Test Technology:

Test Method(s) / Specifications 2°:

Battery Abuse

Altitude Simulation

UN 38.3, Section 38.3.4.1 — Test T.1;
IEC 62281, Section 6.4.1

Thermal Shock and Cycling

UN 38.3, Section 38.3.4.2 — Test T.2;
UN GTR 20, Sections 6.2.3, 8.2.3;
IEC 62281 Section 6.4.2;

IEC 62660, Section 6.3.2;

ISO 6469-1, Section 6.3.1;

SAE J2464, Section 4.4.4;
SAND99-0497, Section 3.5;
SAND2005-3123, Section 4.5
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Test: Test Technology:

Test Method(s) / Specifications 2:

Battery Abuse Vibration
(continued)

UN 38.3, Section 38.3.4.3 — Test T.3;
UN GTR 20, Sections 6.2.2, 8.2.2;
IEC 62133-2, Section 7.3.8.1;

IEC 62281, Section 6.4.3;

IEC 62660, Section 6.2.1;

ISO 6469-1, Section 6.2.2

Shock (up to 500 Gs)

UN 38.3, Section 38.3.4.4 — Test T .4;
IEC 62133-2, Section 7.3.8.2;

IEC 62281, Section 6.4.4;

IEC 62660, Section 6.2.2;

ISO 6469-1, Section 6.2.3;

SAE J2464, Section 4.3.1;

SAE J2929, Section 4.5

External Short Circuit

UN 38.3, Section 38.3.4.5 — Test T.5;
UN GTR 20, Sections 6.2.5, 8.2.5;
IEC 62133-2, Sections 7.3.1, 7.3.2;
IEC 62281, Section 6.4.5;

IEC 62619 Section 7.2.1;

IEC 62660, Section 6.4.1;

ISO 6469-1, Section 6.5.1;

SAE J2464, Section 4.5.1

Impact/Crush

UN 38.3, Section 38.3.4.6 — Test T.6;
UN GTR 20, Sections 6.2.11;

IEC 62133-2, Section 7.3.5;

IEC 62281, Section 6.4.6;

IEC 62619 Section 7.2.2;

IEC 62660, Section 6.2.3;

SAE J2464, Section 4.5.6;
SAND99-0497, Section 2.6;
SAND2005-3123, Section 3.1

Overcharge

UN 38.3, Section 38.3.4.7 — Test T.7,
UN GTR 20, Sections 6.2.6, 8.2.6;
IEC 62133-2, Section 7.3.6;

IEC 62281, Section 6.4.7;

IEC 62619 Sections 7.2.5 and 8.2.2;
IEC 62660, Section 6.4.2;

ISO 6469-1, Section 6.6.2;

SAE J2464, Section 4.5.2;
SAND99-0497, Section 4.3;
SAND2005-3123, Section 5.1
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Test: Test Technology: Test Method(s) / Specifications 2:

Battery Abuse Forced Discharge UN 38.3, Section 38.3.4.8 — Test T.8;
(cont.) IEC 62133-2, Section 7.3.7,;

IEC 62619 Section 7.2.6;
IEC 62660, Section 6.4.3

Over-discharge UN GTR 20, Sections 6.2.7, 8.2.7;
ISO 6469-1, Section 6.6.3;

SAE J2464, Section 4.5.3;
SAND99-0497, Section 4.4;
SAND2005-3123, Section 5.3

Over-temperature UN GTR 20, Sections 6.2.8, 8.2.8;
IEC 62619 Section 8.2.4;
ISO 6469-1, Section 6.6.4

Overcurrent UN GTR 20, Sections 6.2.9, 8.2.9;
IEC 62619 Section 8.2.3

Drop/Free Fall IEC 62133-2, Section 7.3.3;
IEC 62281, Section 6.6;
IEC 62619 Section 7.2.3;
SAE J2464, Section 4.3.2;
SAE J2929, Section 4.3

Penetration SAE J2464, Section 4.3.3;
SAND99-0497, Section 2.3;
SAND2005-3123, Section 3.2

Rollover Test SAE J2464, Section 4.3.4;

Immersion ISO 6469-1, Section 6.4.2;
SAE J2464, Section 4.3.5

Fire Resistance UN GTR-20, Sections 6.2.4, 8.2.4;
ISO 6469-1, Section 6.4.3;
SAE J2929, Section 4.7

Partial Short Circuit SAND99-0497, Section 4.2;
SAND2005-3123, Section 5.4

Cycling Without Thermal Management | SAE J2464, Section 4.4.3;
SAND2005-3123, Section 4.4;
SAND99-0497, Section 3.4

Thermal Stability/ Abuse IEC 62133-2, Section 7.3.4;
IEC 62619 Section 7.2.4
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Test: Test Technology:

Test Method(s) / Specifications 2:

Battery Abuse Thermal Stability/ Abuse (cont.)

IEC 62660, Section 6.3.1;

(cont.) SAE J2464, Section 4.4.2;
SAND2005-3123, Section 4.1;
SAND99-0497, Section 3.2
Single Cell Failure Propagation IEC 62619 Section 7.3.3;
Resistance/ Thermal Propagation SAE J2464, Section 4.4.5
Separator Shutdown SAE J2464, Section 4.5.4;
INL/EXT-07-12536, Section 3.12
Battery Life Reference Performance INL/EXT-07 12536, Section 3.12;
Cycle, IEC 62620 Section 6.3
Performaqce 2.1nd Reference Capacity Check MBH (Mercedes Benz Hybrid LLC)
Characterization

Reference Capacity Check Test;
IEC 62620 Section 6.4;
IEC 62660, Section 5.2;
ISO 12405-4, Sections 7.1, 7.2

Energy Efficiency

IEC 62660-1, Section 7.5;
ISO 12405-4, Sections 7.8, 7.9

Internal Resistance (AC & DC)

IEC 62620, Section 6.5;
ISO 12405-4, Section 7.3

Endurance (Constant Voltage)

IEC 62620, Section 6.6.2

Storage Life/ Charge Retention

IEC 62660-1, Section 7.6;
ISO 12405-4, Sections 7.4, 7.5

Hybrid Pulse Power Characterization

INL/EXT-07 12536, Section 3.4

Static Capacity

INL/EXT-07 12536, Section 3.2

Constant Power Discharge

INL/EXT-07 12536, Section 3.3

Calendar Life Test

INL/EXT-07 12536, Section 4.10

Cyclic Durability

INEEL/EXT-04 01986, Section 3;
INL/EXT-07 12536, Section 4.9;
IEC 62620, Section 6.6.1;

IEC 62660-1, Section 7.7;

ISO 12405-4, Section 7.10
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Test:

Test Technology:

Test Method(s) / Specifications 2:

Battery Life Crank Test (Cold/ Hot) INEEL/EXT-04 01986, Section 3;
Cycle, INL/EXT-07 12536, Section 4.5;
Performance and ISO 12405-4, Sections 7.6, 7.7
Characterization
(cont.) Electrochemical Impedance INEEL/EXT-04 01986, Section 4.1.9
Spectroscopy (EIS)
1 kHz Impedance INEEL/EXT-04 01986, Section 3.1.3.5
ISO Check UN GTR 20, Sections 6.1.1, 8.1.1;
FMVSS 305, 305a;
ISO 6469-1, Section 6.1.3
Battery Requirements of a Rechargeable UN ECE R100, R136 Part 2
General Energy Storage System (REESS), with

regard to its safety

Electric Powered Vehicles: Electric
Powertrain Integrity Global Technical
Regulation No. 20 Incorporation by
Reference

FMVSS 305a

Primary Batteries

IEC/CSA C22.2 No. 60086-2;
IEC/CSA C22.2 No. 60086-3;
IEC/CSA C22.2 No. 60086-4;
IEC/CSA C22.2 No. 60086-5

Safety Requirements for Portable
Sealed Secondary Cells, and for
Batteries Made from them, for use in
Portable Applications

IEC/UL/CSA 62133

Standard for Safety Electrochemical
Capacitors

ANSI/UL 810A

Standard for Safety Lithium Batteries

UL 1642

Standard for Safety Batteries for Use in
Stationary, Vehicle Auxiliary Power
and Light Electric Rail (LER)
Applications

ANSI/CAN/UL 1973 (excluding section 27)

Standard for Evaluation for
Repurposing Batteries

ANSI/CAN/UL 1974

Standard for Safety Standby Batteries

ANSI/UL 1989
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Test: Test Technology: Test Method(s) / Specifications 2
Battery Standard for Safety Household and UL 2054
(General) Commercial Batteries
(cont.)
Standard for Safety Batteries for Use in | ANSI/CAN/UL/ULC 2271
Light Electric Vehicle (LEV)
Applications
Standard for Safety Batteries for Use in | ANSI/CAN/UL/ULC 2580
Electric Vehicles
General Requirements for UL 2595; CSA C22.2 No.23
Battery-Powered Appliances
Standard for Safety Portable Power ANSI/CAN/UL 2743
Packs
Standard for Safety Electrical Systems | ANSI/CAN/UL 2849
for eBikes
UL Outline of Investigation for UL 3456
Electric-Battery-Powered Carts for
Commercial Use
Standard for Safety for Products ANSI/UL 4200A
Incorporating Button or Coin Cell
Batteries of Lithium Technologies
Test Method for Evaluating Thermal ANSI/CAN/UL 9540A, Sections 7, 8
Runaway Fire Propagation in Battery (excluding 8.2.10-8.2.17)
Energy Storage Systems
Standard for Energy Storage Systems ANSI/CAN/UL 9540
and Equipment (excluding sections 33, 36, 41.4)
Chargers Standard for Safety Electric-Battery- ANSI/CAN/UL 583
(General) Powered Industrial Trucks

Standard for Safety Industrial Battery
Chargers

ANSI/UL 1564

Standard for Safety Vehicle Battery ANSI/UL 2089
Adapters
Standard for Safety Electric Vehicle UL 2594;

Supply Equipment

CSA C22.2 No. 280;
NMX-J-677-ANCE
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Test: Test Technology: Test Method(s) / Specifications 2:

Chargers Standard for Safety Electric Vehicle UL 2202; CSA C22.2 No. 346
(General) (EV) Charging System Equipment
(cont.)

Portable Electric | Portable Electric Spa Energy Efficiency | ANSI/APSP/ICC-14-2014
Spa Energy (excluding section 8.2)
Efficiency

! The laboratory is accredited for the test methods listed above. The accredited test methods are used in
determining compliance with the specifications listed above; however, the inclusion of these specifications on this
Scope does not confer laboratory accreditation to the specifications. The inclusion of these specifications on this
Scope also does not confer accreditation for every method embedded within the specification. Only the methods
listed above on this Scope are accredited.

2 When the date, edition, version, etc. is not identified in the scope of accreditation, laboratories may use the
version that immediately precedes the current version for a period of one year from the date of publication of
the standard test method, per Annex A, Part C of A2LA’s R101 - General Requirements: Accreditation of
Conformity Assessment Bodies.

Testing performed for the following types of industries:

Battery: Cell, Module, and Pack, System

Aerospace

Marine

Heavy Equipment / Construction

Furniture / Appliances

Power / Utility/ Industrial

Tele-Communications

Medical

Electronics

Automotive, specifically the following types of mechanisms:
Battery Pack, Cell, and Module (HEV, PHEV, and EV)
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Accredited Laboratory

TUV SUD CANADA INC.
Newmarket, Ontario, Canada

for fechnical competence in the field of

Electrical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
General requirements for the competence of testing and calibration laboratories. This accreditation demonstrates
technical competence for a defined scope and the operation of a laboratory quality management system
(refer to joint ISO-ILAC-IAF Communiqué dated April 2017).

Presented this 4th day of June 2025.

Mr. Trace Mcinturff, Vice President, Accreditation Services
For the Accreditation Council

Certificate Number 2955.08

Valid to June 30, 2027

For the tests to which this accreditation applies, please refer to the laboratory’s Electrical Scope of Accreditation.
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