=
‘ b ACT LabLLC 3280 East 59th Street, Long Beach, CA 90805  Tel 562.470.7215 | Web act-lab.com

SAFETY AND COMPLIANCE TESTING FOR

VELEC
Tested Sample(s) . E-Bike
Brand : Velec
Model : CITI350/CITI500
Color : Black
Size : 700C
Stock / Model Number : Not Specified
Country of Origin : China
Age Grading :'Not Specified
Children’s Product : No

Prepared For:

Velec
754 Chemin Du Gold
Montreal (Quebec), CA

ACT

Issue Date: 17 October 2022

Final Report: 1631.07529.001.R2

This document shall not be reproduced exceptin full without written approval from ACT Lab LLC.

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC
17025:2017. This accreditation demonstrates technical competence for a defined scope and the
ACCREDITED operation of a laboratory quality management system (refer joint ISO-ILAC-IAF Communiqué dated
Testing Labiofatory April 2017.) The Joint Communiqué is available on publications and resources page of the ILAC
website at http://www.ilac.org. Accreditation listing and certificate can be found at
http://www.iasonline.org.
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CONCLUSION

1631.07529.001 - Velec, CITI350/CITI500 E-Bike (Black)

Purpose of Test -

Each test performed is intended to check compliance with the following: REs. i Cleimie!
ANSI/CAN/UL/ULC 2271: 2018 Batteries for Use In Light Electric Vehicle c
(LEV).Applications
ANSI/CAN/UL 2849: 2020 Standard for Safety Electrical Systems for e-Bikes C
FCC Part 15, Subpart B NC
ICES-003 — Information Technology Equipment NC
10 CFR 430.32 Energy and water conservation standards and their C Pass per CTl test report EED350800593

compliance dates.(z) Battery Chargers

President,

%% el

John A. Bogler
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SAMPLE IDENTIFICATION

Brand: Velec Job No.: 1631.07529
Model: CITI350/CITI500 Sample ID: 1631.07529.001
Manufacturer: Hifun Type: E-Bike
Model No.: Not Specified Material: Not Specified
Stock No.: Not Specified Size: 700C
UPC: Not Specified Color(s): Black
Serial No.: Not Specified Weight (kg): 21.96
Serial No.: Not Specified Country of Origin: China
1631.07529.001 — CITI350/CITI500 (Black)
Contract File No.: 1631.07529.001 Technician: Fisher Yan
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Battery 1:
Brand/ Type/ . .
Manufacturer: Shanghai PYTES Energy Co., Ltd. | Normal Voltage: 36V
Model: BTCP3610 Rated Capacity: 9.6Ah 345Wh
DO
Battery
Battery 2:
Brand/ Type/ Wanda Battery Intelligent .
Manufacturer: Technology (Kunshan) Co., Ltd. Normal Voltage: 36V
Model: BTCP3610 Rated Capacity: 9.6Ah 345Wh

Battery
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Charger:

Brand: SANS Input: 100-240V

Model: SSLC180V42M Output: 42V/I4A
Charger

Drive Unit (Motor):

Brand: Not Specified e : Cont Loy 350W

Output:
Model: 100SX Rated Voltage: 36V

Drive Unit: Motor

Contract File No.: 1631.07529.001
T:\ACT Testing\Velec — 1631.07529
Control-Document Rev. 29 Sept. 2020

Page 5 of 23

Technician: Fisher Yan




=
‘ b ACT LabLLC 3280 East 59th Street, Long Beach, CA 90805  Tel 562.470.7215 | Web act-lab.com

Controller:
Brand: Not Specified Serial #: Not Specified
Model: YCSEQ074-145-36TC6 Bike type: City/Trekking
Controller
Contract File No.: 1631.07529.001 Technician: Fisher Yan
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DATE AND PLACE OF TEST

Sample(s) received on : 10 December 2021

Testing was initiated on : 25 January 2022

Testing was completed on : 03 March 2022

R1: Added Wanda battery supplier

R2: Changed supplier of battery 1 from DGL to Shanghai PYTES Energy Co., Ltd.

Changed rated capacity of battery 1 from 10Ah to 9.6Ah 345Wh

Testing was performed at  : Taicang ACT Sporting Goods Testing Co., Ltd.
Taicang City, Suzhou, Jiangsu Province, China

OUTSIDE LAB TESTING

Testing was performed at : STQ
2-1-B, China-singapore science industrial zone |, 8# zhanye
road, sip Suzhou, China

Testing was performed at : Centre Testing International (CTI) Group Co., Ltd.
Hongwei Industrial Zone, Bao’an. 70 District, Shenzhen,
Guangdong, China

TEST METHODS

Method for each test conducted is as follows:

o UL2271 testing was performed utilizing the test methods from the ANSI/CAN/UL/ULC
2271: 2018 Batteries for Use In Light Electric Vehicle (LEV) Applications.

o UL2849 testing was performed utilizing the test methods from the ANSI/CAN/UL 2849:
2020 Standard for Safety Electrical Systems for e-Bikes.

TEST RESULTS

C: Compliant; Product meets specified standard FTR: Further Testing Recommended
NC: Non-Compliant; Product does not meet PPM: Parts Per Million

specified standard NT: Not Tested

NA: Not Applicable to this design ND: None Detected

NR: Not Requested by the Applicant *. See Comments

NP: Not Present
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ANSI/CAN/UL/ULC 2271: 2018 Batteries for Use In Light Electric Vehicle

(LEV) Applications

ANSI/CAN/UL/ULC 2271: 2018 Batteries for Use in Light Electric Vehicle (LEV) Applications

Ref.

Observations and

Test Description Result
m Test Description Result Notes
CONSTRUCTION
7 Non-Metallic Materials
71 Enclosure Materials Comply with UL746C, Path Il of Enclosure Requirements in NA
- Table 4.1 (or CAN/CSA-C22.2 No. 0.17)
Polymeric Materials — Minimum Flame Rating of 94V-1 (UL 94 or CAN/CSA-C22.2
72 No. 017) NA
73 Resistance to impact, crush resistance, abnormal operations, sever conditions, mold- NA
) stress relief distortion
74 Polymeric Materials — Enclosure w/ Insulation shall have Relative Thermal Index = NA
' 80°C (176°F) (UL 746B or CAN/CSA-C22.2 No. 017)
75 Enclosure Materials Exposed to Sun/Rain Meet UV Resistance and Water NA
) Exposure/Immersion Tests (UL 746C or CAN/CSA-C22.2 No. 017)
7.6 Electrical Insulation shall be resistant to deterioration NA
7.7 Gaskets and Seals Relied Upon for Safety Meet Environmental Requirements. NA
8 Metallic Pasts Resistance to Corrosion
8.1 Metal Enclosures — Corrosion Resistant (UL 50E or CAN/CSA-C22.2 No. 94.2)
8.2 Insulation of Metal Enclosures — Non-Moisture Absorbent Materials w/ Suitable
1 Temperature Rating.
8.3 Conductive parts at terminals and connections shall not be subject to corrosion due to C
i electrochemical action.
9 Enclosures
9.1 Enclosure Strength and Rigidity C
9.2 Minimum Tool Requirement for Access to Enclosure (pliers, screwdriver, wrench...) C
9.3 Inadvertent Access to Hazardous Parts/Situations NA
9.4 Openings in the enclosure shall be designed to prevent ingress of water (IPX3) C
10 Wiring and Terminals
10.1- | Wiring shall be insulated properly
10.2 | Internal Wiring Strain Relief — no loosening of connections or damage of insulation C
10.3 | Connections to Cell Terminals C
10.4 External Terminals — designed to prevent inadvertent shorting, misalignment, or c
' disconnection when scooter is in use
External Terminals for Charging — designed to prevent inadvertent shorting,
10.5 o . - . C
misalignment, or disconnection when DUT is in use
Removable Batteries/Terminals for Charging — designed to prevent inadvertent
10.6 - - : ) . X NA
shorting, misalignment, or disconnection when DUT. is in use
10.7 External Terminals/Removable Battery Packs — Endurance Test (UL 2251) C
10.8 | Holes for Wiring — smooth surface, free of burrs, fins, sharp edges, etc.. C
10.9 Hazardous Voltage Warning Label (ISO 7010, No. W012 —i.e. lightning bolt within NA
) triangle)
11 Fuses
111 Fuses shall be acceptable for the current and voltage of the circuit they protect. C
11.2 | Replaceable Fuses — Replacement properly/obviously marked adjacent to-holder NA
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ANSI/CAN/UL/ULC 2271: 2018 Batteries for Use in Light Electric Vehicle (LEV) Applications

i Test Description Result B
# - Notes
12 Handles NA
13 Electrical Spacings and Separation of Circuits
13.1 Circuits w/ reverse polarity shall have enough spacing (or insulated properly) to C
' prevent inadvertent shorting.
13.2° | Electrical Spacings — Minimum over surface and through air spacing from Table 13.1
13.3 Exemptions for Minimum Insulation NA
13.4 Conductors of Circuits operating at different voltages shall be reliably separated c
' (space or insulation)
14 Insulation Levels and Protective Grounding
14.1 Hazardous Voltage Circuits — Insulated from accessible conduction parts and safety NA
' extra low voltage circuits (60 Vdc or 48 Vrms)
14.4 | Protective Ground System — Max Resistance of 0.1 Q NA
14.5 | Ground Terminal Identification NA
14.6 | Conductor shall be properly sized — shall be green or green & yellow striped in color NA
15 Protective Circuits and Safety Analysis
15.1 Protective Circuit shall maintain cells within their normal operating region for
' charging/discharging
15.2 | Analysis of potential electrical and energy hazards (FMEA)
15.4 | Critical Safety Circuits — provided with redundant passive protection, NA
15.5 Electronic and Software Protection Scheme (UL 991, UL 60730-1, IEC 61508-1) C
15.6 EESA Containing Hazardous Voltages — Manual Disconnect NA
Manual Disconnect Requirements (no auto reset, disconnects both poles, capable of
15.7 : > : . NA
full load disconnects, and no hazardous conditions upon automatic actuation)
16 Cells and Electrochemical Capacitors
16.2 | Lithium based Cells — comply w/ UL 2580 (or ULC-S2580) C
16.3 Nickel Based Cells — comply w/ UL 2580 (or ULC-S2580) NA
16.4" | Sodium nickel metal chloride Based Cells — comply w/ UL 1973 NA
Valve regulated lead acid batteries shall comply with pressure release test from UL
16.5 NA
1989
16.6 Electrochemical capacitors shall comply with the capacitor requirements'in UL 810A NA
17 Manufacturing and Production Line Testing
All Batteries shall be subjected to 100% production screening to.determine
171 L . . ) NA
acceptable spacing, insulation, and grounding system production
17.2 Dielectric Withstand Test (Section 29) NA
17.3 | Continuity Check of grounding conductors NA
17.4 Documented Production Process Controls NA
18 PERFORMANCE
18.1 Batteries shall be fully charged. After charging and prior to testing all batteries shall c
) rest for a maximum period 8 hours at 25+5°C (77+9°F)
18.2 | Use of fresh samples C
18.3 | Ambient Room Conditions 25+5°C (77+9°F) C
18.4 | Thermocouple requirements for measuring temperature C
18.5 | Protective Circuits and Faults C
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ANSI/CAN/UL/ULC 2271: 2018 Batteries for Use in Light Electric Vehicle (LEV) Applications

R Test Description Result ObservariOistan
# - Notes
WARNING: Risk of explosion, fire, and emission of flammable and/or toxic fumes.
18.6 | Take necessary precautions, use proper safety equipment/protocols, well ventilated, C
climate controlled area
18.7 All'test methods shall be followed by a minimum 1 hour observation time before next C
) test.
19 COMBUSTIBLE CONCENTRATIONS
19.1. | Cells shall not vent off gas when tested to method in 19.2 } NA ’
21 POST TEST CYCLE
Operational units still functional after testing to sections 23, 24, 25, 27, 30, 31,33, 36,
21.1 C
39, and 40
ELECTRICAL TESTS
23 Overcharge Test C
24 Short Circuit Test C g;go;ﬁtziegg? i
25 Over-discharge Test C
26 Temperature Test C
27 Imbalanced Charging Test C
28 Dielectric Voltage Withstand Test NA No hazardous
voltage
29 Isolation Resistance Test NA No hazardous
voltage
MECHANICAL TESTS
30 Vibration Test C 2;(23012—??2?;??70 §
31 Shock Test C 2;20;??2?;3?? rt
32 Crush Test NA
STQ Test Report
3L,V | P Test C | 522021121237
34 Mold Stress Relief Test C g;gogﬁtzlfggg rt
35 Handle Loading Test NA
36 Roll Over Test C
37 Strain Relief Test (Cord Anchorages)
37.2 | Strain Relief Pull Test NA
37.3 Push-Back Test NA
38 Immersion Test C gggo;ﬁtzie;g? 5
39 Water Exposure Test (IP Code Rating) C gggoziitzieggg i
40 Thermal Cycling Test C 2;(2?012—??2?%)? s
41 Label Permanence Test C
MARKINGS
42.1 Legible and Permanent Markings (adhesive-backed labels must comply w/ UL 969)
422 Marked with Manufacturer's'Name, Trade Name, Trademark, or other descriptive

marking which may identify the organization responsible for the product, Part or Model
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ANSI/CAN/UL/ULC 2271: 2018 Batteries for Use in Light Electric Vehicle (LEV) Applications

e Test Description Result el
# - Notes
#, Electric-Ratings (Vdc and Ah or Wh), and chemistry
423 External Terminal and Connections — Proper ID and Polarity Markings “positive” or “+” c
' and “negative” or “-“
42.4 | Date of Manufacture or Traceable Date Code (does not repeat within 10 years) C
42.5 | Charging Instructions (“Use Only (__) Charger”) C
426 All external terminals and connections shall be provided with proper ID and if C
' applicable, polarity markings.
42.7 | Ground Connection Markings NA
42.8 | Warning for Hazardous Voltage Circuits NA
42.9 | Warning about reading instruction manual. C
Marks for IPX3 rating not required. Scooters marked w/ higher IP ratings shall comply
42.10 . ) NA
with those ratings.
INSTRUCTIONS
43 Shall Include:
431 Complete Instructions for installation and Integration of EESA in the end use vehicle C
' to prevent movement and stress on connections and parts.
Instructions for proper use of EESA including:
Installation C
Charing and Discharging C
43.2 | Storage and Disposal C
Temperature Limits C
Charging and Discharging Limits C
Instructions for replacement of user replaceable fuses. NA
433 EESA notintended for removal from vehicle and require specific charger require NA
' special marking
EESA intended for removal and charging outside of vehicle shall have safe-handling
43.4 | . : . : .
instructions for removal/insertion/storage of charged batteries.
43.5 Region Specific Instructions for US and Canada
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ANSI/CAN/UL/ULC 2849: 2020 Standard for Safety Electrical Systems for e-

Bikes
ANSI/CAN/UL/ULC 2849: 2020 Standard for Safety Electrical Systems for e-Bikes
. Observations
Ref. # Test Description Result and Notes
CONSTRUCTION
7 General
For any system — bike incorporates functioning pedals.
7.3 For EPAC systems — motor disengages when rider stops pedaling, when max C
speed is reached, or when user applies brake.
The electrical systems comply with all requirements at a max altitude of 2,000 m,
74 between ambient temperature range of 0 to 40 ° C and are subjected to Ingress c
’ Protection Test (Section 36). Equipment can be used at temperature extremes for
operation and battery charging. (e.g. -10 ° C or +50 ° C).
POWER LEVELS EVALUATION
8.2 Dangerous Voltage and Energy
8.3 Low Voltage Limited Energy Circuits
8.3.1 Low voltage low energy circuits conform to limits given in Table 8.1 C
Customer provides one of the following as their power limitation configuration:
A) An inherently limited transformer. NA
8.3.2 B) A non-inherently limited transformer coupled with an overcurrent protective device in the I
i output circuit.
C) A combination transformer and fixed impedance. NA
D) - An arrangement determined to be equivalent to A), B), or C) NA
836 Overcurrent protection devices are rated to or set to a value less than that C
o specified in Table 8.1 and does not have an automatic reset.
LVLE current limitation in Table 8.1 is not affected by a malfunction of a regulating
8.3.7 network. The network complies with Table 8.1 when current is measured after 5 C
seconds.
PROTECTION WHILE CHARGING
10.1 General
1011 If battery is only intended to be charged when removed from the bike, there is a c
- mean to prevent the user from charging the battery while on the eBike.
10.2 Charging Batteries On the eBike
The eBike charging cables incorporate double insulation or can be considered
10.2.2 . . . C
suitable to protect user from electrical hazards when charging.
Verified that Double
10.2.5 A system of double insulation provided to protect the user shall be in accordance c* insulation is present;
- with the requirements in UL 2097 no UL 2097
certificate"
10.2.6 The eBike has either a-charger connect-interlock or some secondary means to C

prevent inadvertent motor activation.
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ANSI/CAN/UL/ULC 2849: 2020 Standard for Safety Electrical Systems for e-Bikes

Observations

Ref. # Test Description Result el Voles
BATTERY PACKS
Battery pack providing power to the motor is equipped with the appropriate Battery
Management System (BMS) and able to withstand normal misuse. Customer provides
compliance with one of the following safety standards:
111 A) UL 2580 C
B) UL 2271 NA
C) UL 62133 NA
D) UL 2054 NA
Battery Management system of eBike did not provide any failures throughout Over
11.2 Charging Test, Short Circuit Test, Imbalanced Charging Test, Shock Test, Vibration C
Test, and Thermal Cycling Test.
Customer provides compliance with one of the following standards for their rechargeable
batteries providing power to electrical parts, other than the motor:
11.3 A) UL 62133 NA
B) UL 2054 NA

SAFETY CIRCUITS AND SAFETY ANALYSIS

addressing all hazardous events and is guided by one of the following:

Customer provides a risk analysis assessment for potential hazards (e.g. protective circuits)

A) IEC 60812 NA
124 B) IEC 61025 NA
C) SAE J1739 NA
D) MIL-STD-1629A NA
E) Other equivalent standard C
125 Risk analysis incorporates all anticipated faults and failures that can occur. C
Customer provides appropriate safety criteria for the functionality and reliability of safety
devices as shown below:
A) UL 991, UL 1998 and CSA C22.2 No. 0.8 NA
127 B) UL 60730-1 and CSA C22.2 E 60730-1 NA
C) IEC 61508 NA
D) ISO 13849-1 and ISO 13849-2 NA
E) Other equivalent standard C
PRINTED WIRING BOARDS
Printed-circuit board shall comply with the requirements in UL 796 and shall have a
15.1 s . - . . C
flammability rating as indicated in Section 17.
A resistor, capacitor, inductor, or other part that is mounted on a printed-circuit
board to form a printed-circuit assembly shall be secured so that it does not become
15.2 displaced and cause a risk of electric shock or fire by a force that is capable of C
being exerted on it during assembly, Intended operation, or servicing of the power
supply.
SPACINGS AND SEPARATION OF CIRCUITS
16 Spacings and Separation of Circuits C
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ANSI/CAN/UL/ULC 2849: 2020 Standard for Safety Electrical Systems for e-Bikes

Ref. #

Test Description

Result

Observations

and Notes

FLAMMABILITY

17.2

Nonmetallic materials used for internal parts within the overall enclosure have a V-2
minimum rating.

17.7

The flammability rating of the material is provided as part of the material rating or
the flammaubility rating is determined by compliance with UL 94 and CAN/CSA
C22.2 No. 0.17 provided by customer.

INTERNAL WIRING AND TERMINALS

18.1

Wiring insulation is acceptable for all its anticipated conditions throughout use.

18.2

All internal wiring is secured properly to reduce excessive strain on-wires.and
terminal connections, prevent loosening of terminal connections, and protect from
damage to conductor insulation. All conductors are properly positioned within
safety circuits so that reliance is not placed fully on the soldering'alone.

18.3

External terminals are designed to prevent inadvertent shorting, misalignment, and
disconnection.

18.4

External terminals for charging are designed to prevent inadvertent shorting,
misalignment, and a reverse polarity connection'when connected to charger.

18.6

No sharp edges, burrs, or fins are present in-any metal holes where wires pass
through.

18.8

All internal wiring components mounted on the eBike are sent out with the eBike to
STQ outsourcing for Flexing Test

NA

OVERCURRENT PROTECTION

19.1

All power, control, and auxiliary circuits have overcurrent protection properly sized
to prevent overheating of the smallest size conductor.

19.2

Results received from Subcontractor’s Locked Rotor Tests and Running Overload
Tests do not identify any additional need for overcurrent protection devices.

19.3

Technician interpretation proves overcurrent devices are located at the shortest
distance possible from the power supply/battery.

19.4

If overcurrent protection is needed for the LVLE circuits (determined in Section 8),
customer provides this through fuses, circuit breakers, or a positive temperature
coefficient device.

NA

19.6

The fuse or circuit breaker being used is either type:

A. Acceptable for branch circuits

NA

B. A supplementary type

19.7

If a positive temperature coefficient device is used, customer should provide
compliance of that positive temperature coefficient device with Manufacturing
Deviation and Drift; Endurance; and Requirements for Controls Using Thermistors
in UL 60730-1/CSA C22.2 E60730-1.

19.9

If fuses are used, customer provides their compliance with CSA C22.2
No.248.1/UL 248-1. Fuseholders being used with these fuses also comply with
CSA C22.2 No. 4248.1/UL 4248-1.

19.10

Replaceable fuses are marked in accordance with Section 46 and located adjacent
to each fuse or fuse holder, on the fuse holder, or in another location obvious.
Replaceable fusing characteristics such as time delay or breaking capacity
possess identification and information on proper fuse replacement within the eBike
product instructions.

NA
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ANSI/CAN/UL/ULC 2849: 2020 Standard for Safety Electrical Systems for e-Bikes

Ref. #

Test Description

Result

Observations

and Notes

MOTORS AND MOTOR CONTROLLERS

20.1

The eBike product has no hazards present when tested in Locked Rotor and
Overload Conditions.

20.2

The motor does not display any exceeding temperature on the insulation or
windings when experiencing maximum normal anticipated loads.

20.4

Sensors and motor controls performing safety functions are compliant with the
requirements of the appropriate control’'s standard. If applicable, the eBike’s startup
assistance function control should need a voluntary continuous action by the user
to allow startup assistance. (ex. A dead man switch)

GROUNDING AND BONDING

22.1

General

22.1.2

Customer provides means of extending the ground to the eBike through a bonding
conductor for both on board and off board chargers.

NA

22.2

Bonding Connections

2221

Any dead metal parts that contain potential risk of getting energized and that are
accessible to the user during operation, contain appropriate provisions to allow for
the bonding of these dead metal parts to the main ground connection.

NA

22.2.2

The bonding used meets the following criteria:

a. Constructed of a positive mean (clamps, rivets, bolt or screw connections, welding,
soldering, or brazing)

b. Made of material with a softening or melting point above 455° C (850° F)

c. . Capable of penetrating nonconductive coatings (paint or vitreous enamel)

d. - Is not dependent on the clamping action of rubber or similar material

NA

22.23

The equipment bonding terminal or lead-bonding point connected to frame is
through a positive mean (i.e. screw or bolt connections) and not accessible from
outside of the enclosure.

NA

22.2.4

This equipment-bonding terminal is capable of penetrating nonconductive coating
(paint or vitreous enamel).

NA

22.2.5

The equipment-bonding point is located in a location that prohibits the risk of
inadvertently removing the bonding during servicing.

NA

22.2.6

The equipment-bonding lead is the same size as the grounding lead associated
with the AC power source and contains a green surface insulation color.

NA

22.2.7

If the eBike connects to a NEMA 5-20R receptacle directly, (i.e. Does not connect
through an off-board charger) the equipment-grounding conductor of the
powersupply cord is connected to dead metal parts within the frame enclosure by a
screw, stud or nut combination, or any other means that can’t be removed during
ordinary servicing when not involving a power supply. This grounding conductor
insulation is green and can have one or more yellow stripes to identify it. No other
conductor is similar in identification.

NA

22.2.8

The equipment-grounding conductor or equipment-bonding conductor is not spliced
or involves any tracing on a printed wiring board.

NA

22.2.9

The equipment grounding or equipment bonding does not incorporate a soldering
lug, a screwless pushiin connector, a quick connect, or any other type of friction-fit
connector.

NA
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ANSI/CAN/UL/ULC 2849: 2020 Standard for Safety Electrical Systems for e-Bikes

Ref. #

Test Description

Result

Observations

and Notes
The equipment-grounding terminal or equipment-bonding terminal is successfully
22.2.10 4 M ) - e NA
capable of securing a conductor of a size intended for its specified application.
The terminal used for connecting the equipment bonding conductor has one of the
following identification markings:
22211 a. Being marked "G", "GR", "GND", "Ground", "Grounding", or the like; or NA
b.  The grounding symbol illustrated in Figure 22.1 on or adjacent to the terminal or on a
wiring diagram provided on the product
CHARGERS
Customer provides compliance of their eBike charger with.one of the following criteria:
A) UL 1012, and CSA C22.2 No. 107.1. C
23.1 B) UL 1310 and CSA C22.2 No. 223. NA
C) UL 60950-1/CSA C22.2 No. 60950-1, NA
along with the relevant Part 2 Standard as applicable
D) UL 62368-1/CSA C22.2 No. 62368-1. NA
INPUT TEST
The current supplied to the battery from the specified external charger does not STQ Test Report
27 exceed more-than 110 % of the max rated current for the eBike and does not C b
SZ72021121237
exceed the rated output current for the external charger.
TEMPERATURE TEST
Temperatures monitored on the temperature sensitive components, enclosures,
and user accessible surfaces must not exceed their specifications. During the
28 : AN C
procedure, the battery does not present any flame, molten metal, risk of fire ignition,
electrical shock, or potential for injury to users.
INSULATION RESISTANCE TEST
29 Adequacy of Insulation Test NA No Hazardous
voltage
DIELECTRIC STRENGTH TEST
30 Dielectric Breakdown Strength Test NA No Hazardous
voltage
MOISTURE CONDITIONING
31 Humidity Conditioning NA No Hazardogig
voltage
ABNORMAL OPERATION TESTS
During the overcharging procedure, the battery does not present any flame, molten
32.2 . Y . ; - C
metal, risk of fire ignition, electrical shock, or potential for injury to users.
32.3 Component Fault Tests C STQ Test Report
) S$72021121237
32.4 Forced Ventilation/Blocked Ventilation NA
STQ Test Report
325 Locked Rotor Motor Test C 572021121237
. STQ Test Report
32.6 Running Overload Test C S72021121237
32.7 Short Circuit Test C
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. Observations
Ref. # Test Description Result el Voles
During the imbalanced charging procedure, the battery does not present any flame,
32.8 X o X A - C
molten metal, risk of fire ignition, electrical shock, or potential for injury to users.
32.9 Shock Test C
32.10 Thermal Cycling C
IMPACT RESISTANCE TO HEAT
STQ Test Report
33 Impact Test C | 572021121237
STRESS ON CASTING
34 Mold Stress NA No Hazardous
voltage
BENDING TEST
35 Flexing Test na | No Hazardous
voltage
INFILTRATION PROTECTION TEST
. STQ Test Report
36 Ingress Protection Test C S72021121237

DURABILITY OF MARKINGS

37 Permanence of Marking ‘ C

VIBRATION RESISTANCE TEST

38.1 Complete Device C g;go;ﬁtziegg? ¢
38.2 Batteries-/ Battery Packs C

CABLE TIE

392 Strain Relief — Pull Test NA \';‘;t';;éardous
39.3 Strain Relief — Push Back Test NA \';‘;t:;ezardous
TESTING THE STARTING ASSIST MODE

40.1 Assistant Control Activation NA

40.2 Test Setup for Clearance of Ground NA

40.3 Return State of Motor to No Load Current NA

40.4 Maximum Speed NA

40.5 Engine Observation NA

ENGINE ASSISTANCE CONTROL

41.2 Reverse Pedaling Test C

41.3 Pedal Cessation Test for EPAC’s C gggo-lz—ﬁtzizzeg? "t
41.4 Cutoff When Braking Test C

41.5 Cutoff at Maximum Speed Test C

MARKING

42. General
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ANSI/CAN/UL/ULC 2849: 2020 Standard for Safety Electrical Systems for e-Bikes

Ref. #

Test Description

Result

Observations

and Notes

42.1

For any etched or adhesive labels used on the product, they must be compliant with
UL 969 and CSA C22.2 No. 0.15 for intended exposure conditions and compliant
throughout the Permanence of Marking test.

C

NAMEPL

TE AND IDENTIFICATION

43.1

The eBike product incorporates the markings listed below:

The manufactures name

The trade name

Trademark or descriptive marking identifying organization responsible for-product
The part number or model number

e. The electrical ratings

aoop

43.3

Products with a battery pack that incorporates a battery management system
residing in components or circuits outside the battery-pack are marked with the
charger that is specified for its use.

43.4

Identification markings and polarity markings (if applicable) are present on all
external terminals, including the battery terminals if pack is not keyed, and
connections that are intended to be made in the field.

NA

43.5

A factory identification code exists on the product and specifies the location where
the product’s systems were produced and assembled if manufacture has more
than one factory location.

NA

CAUTIONARY MARKINGS

441

The words, "CAUTION", "WARNING", OR "DANGER" are displayed in a
cautionary marking with letters no less than 3.2 mm (1/8 inch) tall. Any remaining
letters. in a cautionary marking are no less than 1.6 mm (1/16 inch) tall. The words,
"WARNING" or "DANGER" can be used alternatively for the word, "CAUTION”.

44.2

Cautionary markings are located on a part that is not removable; or if removable,
on a part that impairs the operation of the unit when removed. The marking is
visible and legible to the operator during normal operation of the unit.

INSTRUCTIONS

45.1

The eBike product includes the following instructions with it:

Legible installation instructions

Operation instructions

c. Instructions pertaining to a risk of fire, electric shock, or injury to persons associated with
the use of the product

Maintenance instructions

oo

Moving and storage instructions pertaining to the use of the product by the end user

NT

45.2

Instructions are either in separate manuals or combined in_one or more manuals
when instructions for risk of fire, electrical shock; or injury to persons are separated
in format and emphasized to distinguish themselves from the rest of the text.

NT

45.3

lllustrations may be present to help clarify the intent of the instructions but do not
replace written instructions

NT
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Ref. #

Test Description

Result

Observations

and Notes

454

The following details are displayed in all upper-case letters or emphasized to
differentiate themselves from the rest of the text

The headings for the installation, operation, user maintenance, and moving and storage
instructions;

The heading for the instructions pertaining to a risk of fire, electric shock, or injury to persons;
and

The opening and closing statements of the instructions specified in 48.3 — “IMPORTANT
SAFETY INSTRUCTIONS” and “SAVE THESE INSTRUCTIONS”, or the equivalent.

NT

45.5

Text of all instructions is in the words specified or words that are equivalent, clear,
and understandable. Substitution of the signal word "DANGER" for "WARNING " is
allowed, when the risk associated with the eBike is such that a situation exists
which, if not avoided, will result in death or serious injury. For'any other signal
words besides the substitution of " DANGER" and "WARNING;"if a specific conflict
exists in the application of such wording to an‘eBike; modified wording is allowed.

NT

INSTRUCTIONS RELATING TO THE RISK OF FIRE OR ELECTRIC SHOCK

46.1

The product includes instructions relating to a risk of fire or electric shock warning
the user of inherent risk. These instructions are preceded by the heading,
“‘INSTRUCTIONS PERTAINING TO RISK OF FIRE or ELECTRIC SHOCK” or the
equivalent.

NT

46.2

Numbering of the items in the list below can also include other instructions
pertaining to a risk of fire, electric shock, or injury to persons that the manufacturer
determines to-be necessary and that do not conflict with the intent of the

instructions.

NT
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Ref. #

Test Description

Result

Observations

and Notes

46.3

Instructions pertaining to risk of fire, electric shock, or injury to persons includes
items listed below with the statement “IMPORTANT SAFETY INSTRUCTIONS”
preceding the list and the statement “SAVE THESE INSTRUCTIONS” or the
equivalent either preceding or following the list. The word “WARNING” is entirely in
upper case letters, so it is distinguished from the rest of the text.

WARNING — When using this product, basic precautions should always be followed,.including
the following:

a.
b.

Qo

“IMPORTANT SAFETY INSTRUCTIONS

Read all the instructions before using the product.

To reduce the risk of injury, close supervision is necessary when the product is used
near children.

Do not put fingers or hands into the product.

Do not use this product if the flexible power cord. or output cableis frayed, has broken
insulation, or any other signs of damage.

For an off-board charger provided with a field wiring terminal or leads, the installation
instructions shall state that the installation is intended to use copper wires only.

For an off-board charger, when a pressure terminal connector, or the fastening
hardware, are not provided on the unit as shipped. The instruction manual shall indicate
which pressure terminal or component terminal assemblies are for use with the unit.
With reference to (f), the terminal assembly packages, and the instruction manual shall
include information identifying the wire size and the manufacturer's name, trade name, or
other descriptive marking by which the organization responsible for the product is
identified.

When a pressure terminal connector provided on an off board charger, for a field
installed conductor requires the use of other than an ordinary tool for securing the
conductor, identification of the tool and any required instructions for using the tool shall
be included in the installation instructions.

The instruction. manual for a unit where the abnormal test is terminated by operation of
the intended- branch circuit over current protective device, shall include the word
"CAUTION" and the following or equivalent: "To reduce the risk of fire, connect only to a
circuit provided with amperes maximum branch circuit overcurrent protection in
accordance with the National Electrical Code, ANSI/NFPA 70." The blank space is to be
filled in with the applicable ampere rating of branch circuit overcurrent protection.

For all equipment, the instructions shall indicate “This equipment is not intended to be
used at ambient temperatures less than __ °C ( °F) or above ambient
temperatures of °C( °F).” The blanks are to be filled in with the
manufacturer’s specified ambient temperature ratings.

For all equipment, the instructions shall indicate “The battery is intended to be charged
when the ambient temperature is between °C ( °F) and °C

( °F). Never charge the battery when ambient temperatures are outside this
range.” The blanks are to be filled in with the manufacturer’s specified ambient
temperature range for charging.

NT
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Ref. #

Test Description

Result

Observations

and Notes

46.4

SAVE THESE INSTRUCTIONS “ If applicable per product, the instructions described
are included in the instructions pertaining to a risk of fire, electric shock, injury to
persons, or installation instructions. If these instructions are included in the
installation instructions than a reference to these instructions is listed throughout
the list stated in Section 46.3 above. The headings and the word “WARNING” is
entirely in upper case letters or emphasized to distinguish it from other text.*

GROUNDING INSTRUCTIONS

This product must be grounded. If it should malfunction or breakdown, grounding provides a
path of least resistance for electric current to reduce the risk of electric shock. This product is
equipped with a cord having an equipment grounding conductor-and a grounding plug. The
plug must be plugged into an outlet that is properly installed and grounded.in accordance with
all local codes’ ordinances.

WARNING — Improper connection of the equipment grounding conductor is able to result in a
risk of electric shock. Check with a qualified electrician if you are in doubt as to whether the
product is properly grounded. Do not modify the plug provided with the product — if it will not fit
the outlet, have a proper outlet installed by a qualified electrician. “

NT

INSTALLATION INSTRUCTIONS

47.1

Installation instructions contain all the information needed to install the product for
use as intended, and are preceded by the heading, “INSTALLATION
INSTRUCTIONS” or the equivalent.

NT

OPERATING INSTRUCTIONS

48.1

The eBike product’s operating instructions have all the information needed to
operate as anticipated and are preceded by the heading “OPERATING
INSTRUCTIONS” or equivalent.

NT

48.2

The operating instructions include a reference to the instructions pertaining to a
risk of fire, electric shock, or injury to persons.

NT

48.3

The manual includes the following:

a. Instructions regarding battery charging, temperature limits for equipment use and
storage, battery use and storage, and the recommended temperature range for charging:

b. A warning provided against modifying or attempting to repair the eBike system except as
indicated in the instructions for use and care.

NT

48.4

An indication is placed within the operating instructions that the eBike should only
be charged with the manufacturers recommended charging instructions.

NT

USER MAI

NTENANCE INSTRUCTIONS

49.1

The eBike’s user maintenance instructions includes explicit instructions for all
cleaning and servicing that is anticipated to be done by the user and is preceded
by the heading “USER MAINTENANCE INSTRUCTIONS” or equivalent.

NT

49.2

If the eBike has replaceable fuses, the user maintenance instructions contains fuse
replacement instructions that reference the correct fuse rating needed to be use.

NT

MOVING AND STORAGE INSTRUCTIONS
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o Observations
Rel. # lest bescription Result
Ref. # Test Description Result i NEies
The eBike contains instructions describing proper moving and storage procedure
50.1 with a heading preceding it stating “MOVING AND STORAGE INSTRUCTIONS” or NT
the equivalent.
Inherently limited transformer Transformer not inherently limited
(protection against over-intensities not required) (protection against over-intensities required)
Circuit More than More than More than More than More than
tension 0-20VCA 20V, but no 30V, but no 0-15VCA 15V, but no 20V, but no 30V, but no
b b
(volts)® or CC more than more than or CC more than more than more than
30V 60V 20V J0v 60V
CA or CCP cce CA or CCP CA orCCP cce
Power
limitation
(volts- - - - 350 250 250 250
amperes)”
Power
limitation 8 b 150/ 1000/ 1000/ 1000/ 1000/
(amperes)”
Maxirmum
protection
against over- - - - 5 5 100/ 100/
intensities
(amperes)
a. Maximum output voltage, regardless of the load, with rated voltage applied.
b. The CA waveform must be sinusoidal.
c. Maximum volt-ampere output, regardless of load, and protection from over-intensities (if any) bypassed.
d. Maximum output after 1 minute of operation under a non-capacitive load, including short circuits and with protection
against over-intensities (if provided) bypassed.

Table 8.1 — Low Energy Low Voltage Circuits
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Figure 22.1

Symbol for equipment bonding connection

NOTICE

1. Thereportis not effective without the signature of the person(s) authorizing the report (ACT
Lab's authorized signatory is John A. Bogler (President)).

2. The'report is not valid if altered.

3. Claims have to be made within 15 days after receipt of this report.
4. The results of this test report relate only to the items tested.

5. The results apply to the samples as received.

6. For reports that contain results from external test service providers: Results from external test
service providers are supplied by the customer and can affect validity of results.

7. Decision rule applied according to "ILAC-G8:03/2019 - Guidelines on the Reporting of
Compliance with Specification".

END OF REPORT

Contract File No.: 1631.07529.001 Technician: Fisher Yan
T:\ACT Testing\Velec — 1631.07529
Control-Document Rev. 29 Sept. 2020

Page 23 of 23



@ax;.ﬁmimu Py

* GUANGDONG UTL 0 LTD Report No.: PNS21105934 01001

3 A=

UN38.3 3

=]

UN38.3 Test Report

7RO AR BT
Name of Products: Lithium-lon Battery

£ &t B fo IR AR A PR A ]

Applicant: Shanghai PYTES Energy Co., Lid

= SO A I ZRIRE HEL T R 2 7]

Factory: PYTES (SHANDONG) Electronic Co., LTD

BN

Tester /}% ZI;] % Ee%ié\wer ;y( %D 2%

HAEAN
Approver g-._, ﬁj’%

T H T#&2JT / Project Engineer | i H T.#2) / Project Engineer | 3% T#2Ji / Chief Engineer

JARBRm RS A IR A F
GUANGDONG UTL CO., LTD.

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.

Tel: 86-769-3893 3228 Email: utl@gdutl.com http: //www.gdutl.com




TEST REPORT

Report No.: PNS21105934 01001

Page 2 of 19

UN38.3, Seventh Edition

Recommendations on transport of dangerous goods, manual of test and criteria,
Section 38.3 - Lithium metal and lithium ion Batteries

Report Reference No..................... :
Date of iSSUE .......eeevvieeeeieiieeeeees :

Total number of pages..................... :

PNS21105934 01001
2022-01-17

19 pages

Testing Laboratory
Aer ] B for

AdAreSS....coovveeieiiiieeee e :
itk

GUANGDONG UTL CO., LTD.
JARIR S AR A PR 2

Lianding Testing Building, No.18 Center Road of Yayuan Industrial
Zone, Nancheng District, Dongguan, Guangdong, China.
ZR 58 TIT T A T R el N X o %1 85 TS A K

Applicant’s name........................:

TAEHAL:

AdAreSss.....cooveeeiiiieieeeee e :
it

Shanghai PYTES Energy Co., Ltd
IR BRI A PR 2~ 7]

Building 9, No. 3492 Jingian Road, Fengxian District, Shanghai,
China
T X A 34925

Factory’s name.......cccccccmmmmmemeeennnes :

A= BT

AdAreSS.....oooveeeiiiieeeee e :
gk

Phone number/B R .o :
Email/BBAEHbE oo :

Website/ Bk ..o :

PYTES (SHANDONG) Electronic Co.,LTD
I ZR IR LT A PR A ]

2 Building, High-tech Industrial Park , No.36 East DongfengRoad,
Economic Development Zone, Weishan County, Jining City,
Shandong Province, China

WARE T T B B 25T K IX AR KA 36 5 mBrboR b 2 5
”

+86-13795499293
wanwan_tan@dlgbattery.cn

N/A/ AN iE H

Test specification/Jll XM TE
Standard ... :
Test procedure............uvvveeeeeevvvnnennns :

Non-standard test method...............

ST/SG/AC.10/11/Rev.7/Section 38.3

N/A

Test item description/f i & %5......:

Trade Mark/Fid% c.ceeveveeeeeeeeeeee :
Model/Type reference/H! 5 .............. ;

Ratings/F& ......ooveveeeeeeeeecce :

Lithium-lon Battery
B T L

N/A

BTCP3610

36V, 9.6Ah, 345Wh
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Tel: 86-769-3893 3228 Email: utl@gdutl.com
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Report No.: PNS21105934 01001 Page 3 of 19
Summary of testing:
TR B
Tests performed (name of test and test clause):
PRI E Ry 42 K& %30
Test Conclusion
ML 18
Test(s) Conclusion
T H TS IR
T.1: Altitude simulation / 7 & #41) Pass / ifiid
T.2: Thermal test / i /¥ iK% Pass / it
T.3: Vibration / #Z 5/ Pass / i#il
T.4: Shock / v Pass / it
T.5: External short circuit / #5512 Pass / #id
T.6: Impact / &7 Pass / i# it
T.7: Overcharge / id 78 Hi Pass / i#il
T.8: Forced discharge / 55 fill il . Pass / i#il
Sample Status:
FE AR«
Test(s) Sample Number Sample Status
M H FE T FEah RS
AAT -AA4 at first cycle, in fully charged states.
1685 S URAE IR 78 TR 31 )5 6 4 7o ROIRAS [ LB
A AAS -AAS after twenty-fifth cycles ending in fully charged states.
5 TUAIE A FETBOR A )5 56 42 7 RUIRAS B HELB
AB1 -AB5 at first cycle at 50% of the design rated capacity.
T6 S IRAE PR T T80 3 78 L AR PR B ) 50 % IR AR 1Y H S
' ABG -AB10 after twenty-fifth cycles ending at 50% of the design rated capacity.
5 A TG PA FETROR JE 1 70 S AR PR B ) 50 % R A 1 F RS
AAT -AA4 at first cycle, in fully charged states.
T7 S UG 78 T8 R )5 76 4 70 R A B PR o
' AA5 -AAS after twenty-fifth cycles ending in fully charged states.
55 T TG PR 7 T F R 0 e 4 S IR S B R
AB11 -AB20 Eifiri?ycle, in fullz ilsiharged ‘S’Eit(es. >
A) 55— UG A 78 T8 R ) 5 4 R RAS R LS
' AB21 -AB30 after twenty-fifth cycles ending in fully discharged states.
55 T TG IR 78 T A S T A TBORUIR A B RS
The test results:
M R -
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Test item particulars

HafER

Cell tYPE e
A INR21700M50T

Nominal Voltage of cell..........ocooriiiiii
PN AE L 3.69V

Rated Capacity of Cell.........cccoviiiiiiiiiieeld

HLOVA E 25 4800mAh

Battery Type ....ccccoceiiiiiiiiviivcceeevee et lithium ion battery
H Y BB
APPEAraNCe........eeviiiiiiiiiiiiiiiiieeeee e BlACK

i B

Number of Cell.........ooviiiiieeeeeeeee e
A 20pc(2P10S)

%ﬂensmn(mm) 443mm(max) x 64mm(max) x 56mm(max)

Test case verdicts

WA E

Test case does not apply to the test object ................. : N/A
7 ANidE FH I 4

Test item does meet the requirement ..............ccccceeeee . P(Pass)
AT & E

Test item does not meet the requirement................... . F(Fail)
MAAAFT & R E

Testing i3

Date of receipt of testitem ..........cccceeveeevcieicieeiiee, :
PR

Date(s) of performance of test..........ccccevcevvieecieeene. :
WK 3

2021-10-08

2021-10-08 to 2021-10-25

General remarks £&E

This report shall not be reproduced, except in full, without the written approval of the testing laboratory.
FrAEAE GG, REARLL = P AEAST 55 i

The test results presented in this report relate only to the item tested.

A A S AR AR RE 5T

“(see remark #)” refers to a remark appended to the report.

C(LTEH)” TR AT

Throughout this report a point is used as the decimal separator.

A o LA N R

According to the Standard, a single-cell battery (Battery Pack) is considered a “Cell” (Battery Cell) and shall
be tested according to the testing requirements for “Cell”. This testing included the samples of Battery Pack
and Battery Cell as aforementioned. For testing details, please refer to Table of Test Conclusion and
individual test record.

FMEARAEZOR, B R A (R B ) RS (R ihRy), BL R B ESREEAT IS, AT H A
A0 QO ET TR VB B A RS . A ORI TR, A D IS 18 A S A BT e
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General product information:
F&%A@\ﬁ
The main features of this model are shown as below:
e XSS I
Nominal | Nominal | Maximum | Maximum | Maximum Cut-off
Nominal | Nominal | Charge |[Discharge| Charge [ Discharge | Charge Voltage
Model %= | capacity | voltage | Current | Current Current Current Voltage o %%ﬁ
BWUERE | HUE s | AUE A | SUEie | KR | s | KR e
IR IR N IR CENES )
Battery / Hijih
BTCP3610| 9.6Ah 36V 3A 10A 5A 15A 42V 25V
Cell / Hits
INS:JI_?.?O 4800mA 3.69V 1.44A 0.96A 3.36A 14.7A 4.2V 2.5V

Test Procedure:
AL -

1. Tests T.1 to T.5 shall be conducted in sequence on the same cell or battery. Tests T.6 and T.8 shall be
conducted using not otherwise tested cells. Test T.7 may be conducted using undamaged batteries
previously used in Tests T.1 to T.5 for purposes of testing on cycled batteries.

WRAT . A-T S22 R AE [R]— 2 FC sl AT . T.6ANT .80 28 i B EAT M. T.7 W DA 2 /i
T.A-T.5M A e B e ) i gt A7 Ik

2. In order to quantify the mass loss, the following procedure is provided:
Fi A A IR T A R

C(M1-M2)

Mass loss (%) = x 100

Where M1 is the mass before the test and M2 is the mass after the test. When mass loss does not exceed
the values in Table 38.3.1, it shall be considered as “no mass loss”.

M2 E E, M2 ER. A REHRA AR I Table 38.3. 14 FMERI A MR “HA =R
9%” R
Table 38.3.1 Mass loss limit

Mass M of cell or battery Mass loss limit
M<1g 0.5%
1g <M< 75¢g 0.2%
M>75¢g 0.1%

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

38.3.4.1

Test T.1: Altitude simulation/&= E 1),

Test cells and batteries shall be stored at a
pressure of 11.6 kPa or less for at least six hours
at ambient temperature (20£5°C)/ K it Fl b 7F
I N2045°C. RAUEHA KT 11.6kpaf
W AEA A T6A /N

Cells and batteries meet this requirement if there is
no leakage, no venting, no disassembly, no rupture
and no fire and if the open circuit voltage of each
test cell or battery after testing is not less than 90%
of its voltage immediately prior to this procedure.
The requirement relating to voltage is not
applicable to test cells and batteries at fully
discharged states.

TR AT AT S 20K Ol ToHER. oA,
TR R T KR s R BRI S BT %
FL AR T I T T 2% F S 990% . IR THSC T L s
77 TSR AN IE FH T 58 4 0 Fe i RS R ERLYR

No leakage, no venting, no
disassembly, no rupture and
no fire. / oWl THFR.
N R E I TP )
%o

See test data for details. /

P I Hed

38.3.4.2

Test T.2: Thermal test/ig F iR

Test cells and batteries are to be stored for at least
six hours at a test temperature equal to 72+2°C,
followed by storage for at least six hours at a test
temperature equal to - 40+2°C. The maximum time
interval between test temperature extremes is 30
minutes. This procedure is to be repeated 10
times, after which all test cells and batteries are to
be stored for 24 hours at ambient temperature (20
+5°C). /15 JeaFE S AE 7222°C I S T E 22 /06
AN, SRS TLE - 40£2°C R85 A il B 52 /064
Ao U S 48 (1 S K [RI BRI [R] 93070 . A Sb i 34
100R, FJo ¥ 1 i B 204 5° C A 135 Hh 15 24 /)N
o

For large cells and batteries the duration of
exposure to the test temperature extremes should
be at least 12 hours. /T K HLEFIR I, 78 i
MR 3B ) I ] B 2> 124 /N

N/A

Cells and batteries meet this requirement if there is
no leakage, no venting, no disassembly, no rupture
and no fire and if the open circuit voltage of each
test cell or battery after testing is not less than 90%
of its voltage immediately prior to this procedure.
The requirement relating to voltage is not
applicable to test cells and batteries at fully
discharged states.

TR M AT S 20K IRl R oMk,
TR T KR s R BRI 5 1T %
R AN TR T B R 990% o BRI HL K
77 T SR ANIE FH T 58 4 i Fe i R RS R ERLYR

No leakage, no venting, no
disassembly, no rupture and

no fire. / LW~ THER. &
(NG R E IV =D& )
%o

See test data for details. /

LI
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38.3.4.3

Test T.3: Vibration/}z3])

Cells and batteries are firmly secured to the
platform of the vibration machine without distorting
the cells in such a manner as to faithfully transmit
the vibration. The vibration shall be a sinusoidal
waveform with a logarithmic sweep between 7 Hz
and 200 Hz and back to 7 Hz traversed in 15
minutes. This cycle shall be repeated 12 times for
a total of 3 hours for each of three mutually
perpendicular mounting positions of the cell. One
of the directions of vibration must be perpendicular
to the terminal face. /¥ it L 2002 [ 22 2 R IR B &
B L. JRSILAEZBTEA, LL7HZHE N %200Hz,
R I B THZ A —DMEIR, — MEA S5
PREIT AT AR IR o R RE A=A LA R B 1)
EAEFRA20K, BATTESA/NE, LA
—ANIRBN 77 [7) 06 2 T B it PRI AR ST TR

The logarithmic frequency sweep shall differ for
cells and batteries with a gross mass of not more
than 12 kg (cells and small batteries), and for
batteries with a gross mass of more than 12 kg
(large batteries). /% )5t & A K T-12kg IRIAE il (L8
1IN H ) 5 R A 1 2kg ) HL s (R Ltk ), X B0
SENCE

For cells and small batteries: from 7 Hz a peak
acceleration of 1 gn is maintained until 18 Hz is
reached. The amplitude is then maintained at 0.8
mm (1.6 mm total excursion) and the frequency
increased until a peak acceleration of 8 gn occurs
(approximately 50 Hz). A peak acceleration of 8 gn
is then maintained until the frequency is increased
to 200 Hz. /% TSI/ R I, X80 A
THZIF I R4 1 gn i) de K g 2 B 21455 18Hz,
SRE AR B AR ££0.8mm (S A% 1.6mm) F14 045
B i KNI E ik 28gn (M L) H50HZ), K
R R4 AE 8gin B 245 2 19 N 31| 200Hz ..

For large batteries: from 7 Hz to a peak
acceleration of 1 gn is maintained until 18 Hz is
reached. The amplitude is then maintained at 0.8
mm (1.6 mm total excursion) and the frequency
increased until a peak acceleration of 2 gn occurs
(approximately 25 Hz). A peak acceleration of 2 gn
is then maintained until the frequency is increased
to 200 Hz. /xf T K Hith, XEESHTN: ATHZIF G
TREF1gn Py e KIdE FE B 3403 918Hz, AR Kk
MR FFIEO0.8mm (S RA%1.6mm) FHH8 s B 31
KIME L F|2gn (PR L) H25Hz), K K nis gz
TR A 2gn FL 2 A1 711 3 200Hz

N/A

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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Cells and batteries meet this requirement if there is | No leakage, no venting, no P

no leakage, no venting, no disassembly, no rupture | disassembly, no rupture and
and no fire during the test and after the test and if | no fire. / ER. LHA. T
the open circuit voltage of each test cell or battery | ik, JEREZLLL K 2 kI

directly after testing in its third perpendicular %,
mounting position is not less than 90% of its
voltage immediately prior to this procedure. The See test data for details. /

requirement relating to voltage is not applicable to | i WLl £ ¥z
test cells and batteries at fully discharged states.

TR I AT A 2K e o< ik,
TR DS TG KIS s B b S P %
F AN T AT % R 1990% 0 ETHOE T L
7 THT R SR AN & T 58 400 F i ) R RS RT R

38.3.4.4 | TestT.4: Shock/phi P

Test cells and batteries shall be secured to the P
testing machine by means of a rigid mount which
will support all mounting surfaces of each test
battery. /LAEE [ (1G22 [ & A5 FE

Shock: a half-sine shock of peak acceleration of P
ﬁ1003501

150 gn (or Acceleration(gn)= V" 7955 ) which is
smaller) and pulse duration of 6 milliseconds, large
cells and large batteries shall be subjected to a
half-sine or peak acceleration of 50 gn (or

f’300001

|
Acceleration(gn)= VU mass ) \hich is smaller) and
pulse duration of 11 milliseconds/ /] H it 5 /)N B

ﬁ1003501

WL LA A 150 gn (5055 V0 7955 ) eyl i)
(2 RS R e o, BkihHr a6 2240, K HLEH]
3(300001
K HE L2 5 KR FEB0 go (15 VL s o
(IR /IMED) FORK PP FRESEE A] 1122 R0 (1) 2 1E 52 i o
s

Each cell or battery shall be subjected to three P
shocks in the positive direction and to three shocks
in the negative direction in each of three mutually
perpendicular mounting positions of the cell or
battery for a total of 18 shocks. /AEANEE i iAE =
AN TELRH 2 B A R 22 2 D L R IE T 1) 48 52 =k

i, BEERT AT =0/, BIkgZz 18
o

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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Cells and batteries meet this requirement if there is | No leakage, no venting, no P

no leakage, no venting, no disassembly, no rupture | disassembly, no rupture and
and no fire and if the open circuit voltage of each | no fire. / £ LHS. 1
test cell or battery after testing is not less than 90% | @ik, JEREZLLL K 2 kI

of its voltage immediately prior to this procedure. %,

The requirement relating to voltage is not

applicable to test cells and batteries at fully See test data for details. /
discharged states. TE LR -

[ BGMTHAT A25K . TelRil. EHEA ok,
UL TE KR s HES B il Jm 1T
R AN T I BT T B R 990% . BEIR T
7 T R EESR AN IE T 78 TR R RS A e

38.3.4.5 |Test T.5: External short circuit/4} 5455 P

The cell or battery to be tested shall be P
temperature stabilized so that its external case
temperature reaches 57+4°C. /{# R 521G FE F2
JEAEST+4°C, DUERE S AR E 1A F]57+4°C.

The cell or battery at 57 + 4°C shall be subjected to P
one short circuit condition with a total external
resistance of less than 0.1 ohm. This short circuit
condition is continued for at least one hour after the
cell or battery external case temperature has
returned to 57+4°C, or in the case of the large
batteries, has decreased by half of the maximum
temperature increase observed during the test and
remains below that value. /7345 7 JE57+4°C ) %
PR, R RE il IR RO /N0 1 WA ) A Fi B [l 2%
ITRLER, R ARG VKR 2|57+4°C L Ja (R4
FEARAS /NS BL by XK, F i B A 22 d
R T HE Y — I SEER 25 TR

Cells and batteries meet this requirement if their No disassembly, no rupture P
external temperature does not exceed 170°C and |and no fire. / Tk, L%
there is no disassembly, no rupture and no fire DI TCE KIS R

during the test and within six hours after the test./ .
ST R 2R AEMIAIR T L 2 J6 4~/ | See test data for detalls. /
P, AhFRIEE AR 170°C, I HEmd. e | LA

HAMTHE KR RAE.
38.3.4.6 |Test T.6: Impact/ Crush/ &z /3}E P
Test procedure — Impact (applicable to cylindrical | Fi /% kT 25F18.0mm [ [ A P

cells not less than 18.0 mm in diameter) /i (&4 | LS
FHEHAKTZ%T18.0mmif B4 TE HL)

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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The sample cell or component cell is to be placed P

on a flat smooth surface. A 15.8 mmz0.1mm
diameter, at least 6 cm long, or the longest
dimension of the cell, whichever is greater, Type
316 stainless steel bar is to be placed across the
centre of the sample. A 9.1 kg+0.1 kg mass is to be
dropped from a height of 61+2.5 cm at the
intersection of the bar and sample in a controlled
manner using a near frictionless, vertical sliding
track or channel with minimal drag on the falling
mass. The vertical track or channel used to guide
the falling mass shall be oriented 90 degrees from
the horizontal supporting surface. F¥ k¢ 5 SEE —
PGP Fe ¥ —E A% 815.8 mmt 0.1mm,
K AN T-6em ) 316 AN AR B R A it rh TS L
J&, #—FiE~9.1 kg+0.1 kg E A M61£2.5 cmif
Tt EE T T A it o

The test sample is to be impacted with its P
longitudinal axis parallel to the flat surface and
perpendicular to the longitudinal axis of the 15.8
mmz=0.1mm diameter curved surface lying across
the centre of the test sample. Each sample is to be
subjected to only a single impact. /4% 5% $ ol (£
At NI 53 B SR T AT T 5 BURAE RS O
B 4£15.8 mm+0. 1mmE i X N EE . &
AR RS — I .

Test Procedure — Crush (applicable to prismatic, | Bk TF25T-18.0mmf R+ N/A
pouch, coin/button cells and cylindrical cells less A=
than 18.0 mm in diameter). /5% (& T4+ T
SR B T/ AT A ELAR /N T 18.0mm i B 41 12
L)

A cell or component cell is to be crushed between N/A
two flat surfaces. The crushing is to be gradual with
a speed of approximately 1.5 cm/s at the first point
of contact. The crushing is to be continued until the
first of the three options below is reached. /¥ #f i
JRAE PRSP T 2 [ 5% 1, BF I/ Bk, fE58
—/N R B RE KL 91 .5em/s. B IR RS
17, HEIHILL T =Rl —

(a) The applied force reaches 13 kN+0.78 kN; /jits N/A
I 714513 kN+0.78 kN

(b) The voltage of the cell drops by at least 100 N/A
mV; /FF i ) F T B 422 100mV

(c) The cell is deformed by 50% or more of its N/A
original thickness. /AR Tk Ji7 46 2 7% 1150 % LA
.
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A prismatic or pouch cell shall be crushed by
applying the force to the widest side. A button/coin
cell shall be crushed by applying the force on its
flat surfaces. For cylindrical cells, the crush force
shall be applied perpendicular to the longitudinal
axis. /AL EARIR HEs A 5 B K — [T e . 44T
AT A RO NS o2 B 1) ) SO 7 S I AN NS
ity L 1) 7 e s

Each test cell or component cell is to be subjected
to one crush only. The test sample shall be
observed for a further 6 h. The test shall be
conducted using test cells or component cells that
have not previously been subjected to other tests.
MRS A ke i, I B R G2 — it . e
s 235 R Aot 7 i L 26/ N

Cells and component cells meet this requirement if
their external temperature does not exceed 170°C
and there is no disassembly and no fire during the
test and within six hours after this test. /T & 2
K FEMEUI AR LKL Z G864/, SRR EEA
HE170°C, Ff HIGMAMICHE KR KA .

No disassembly and no fire. /

TfEiE, JokE KGR .

See test data for details. /

T LI KA

38.3.4.7

Test T.7: Overcharge/id 78 B8

The charge current shall be twice the
manufacturer's recommended maximum
continuous charge current. Tests are to be
conducted at ambient temperature. The duration of
the test shall be 24 hours. The minimum voltage of
the test shall be as follows: /=i T, LL2M%
T PR PR ) B R P 8 70 L LR R 7 EE, UK
(14924 /N . SR ) B L A

(a) When the manufacturer's recommended charge
voltage is not more than 18V, the minimum voltage
of the test shall be the lesser of two times the
maximum charge voltage of the battery or 22V. /#
SRAE R EAR A 78 H R S AN 18V, A Y B
ZINFE R R N7 g ) 3 PR ) i K 7 R R ) Y
BCH 22V R RN

N/A

(b) When the manufacturer's recommended charge
voltage is more than 18V, the minimum voltage of
the test shall be 1.2 times the maximum charge

voltage. /115 il 3& i S AR 1) 78 FL FE PR I 18V, A
TR P 55 /I8 78 P P P N7 12% A2 1) 325 7 PR ) A R 78 FL
HLE 91,215

The voltage of the testis

50.4V, and the current is 10A.

/A 950.4V, HLRLN
10A

There is no disassembly and no fire during the test
and within seven days after the test. /73 A A1l
RIERUTTRAN, FESTERNTCE KIS .

No disassembly and no fire. /

TefgiR, TE KRR

See test data for details. /

P LI e
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38.3.4.8 |Test T.8: Forced discharge/3 i & P
Each cell shall be forced discharged at ambient P

temperature by connecting it in series with a 12V
D.C. power supply at an initial current equal to the
maximum discharge current specified by the
manufacturer. /fEZE IR T, B HESEZIE12VIF
B BT SR O, IhE RIS A
LG HL IR 9 1] 3 R B PR 1R i R FL VA

The specified discharge current is to be obtained
by connecting a resistive load of the appropriate
size and rating in series with the test cell. Each cell
shall be forced discharged for a time interval (in
hours) equal to its rated capacity divided by the
initial test current (in ampere). /45 5& i HAL AT
T A IBCE U RS )5 R /N ) 38 ) S Bk 3R
5, A FELES 18 SR TECHRL IS ] (/)N ) A 200 5 25 5 ok DA
WA H IR (22 B ) o

There is no disassembly and no fire during the test | No disassembly and no fire. P
and within seven days after the test. /7EIH A | AR FITCE KIS R A
RTRBETRA, FeaTCAAERMTIE KGR .

See test data for details. /

LI
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Sample Before test After test
N op VY] W5 Mass loss |Change ratio| Results
pame | Mass Voltage Mass Voltage | REHK(%)| HEH(%) | RRER
FRE (9) BE (V) F& (9) Rk (V)
AA1 2114 41.79 2113 41.78 0.047 99.976 P
AA2 2114 41.79 2114 41.78 0.000 99.976 P
AA3 2118 41.81 2117 41.80 0.047 99.976 P
AA4 2100 41.78 2100 41.78 0.000 100.000 P
AA5 2116 41.79 2115 41.79 0.047 100.000 P
AAB 2110 41.79 2110 41.78 0.000 99.976 P
AA7 2114 41.79 2114 41.76 0.000 99.928 P
AA8 2114 41.79 2114 41.79 0.000 100.000 P
Note/i:

A. Leakage/ifi®&; B. Venting/HES; C. Disassembly/fi#f&; D. Rupture/f§%L; E. Fire/&NX
P. No leakage, no venting, no disassembly, no rupture, no fire/TiEi&, FTHIS, T, T, TEA.

T.2 B F A% (Thermal test)

Samble Before test After test
N op WY WEJE Mass loss |Change ratio| Results
R é,ﬁ B Mass Voltage Mass Voltage | MEMR(%)| BHEH(%) | HBER
RE (9) B (V) F& (9) RE (V)
AA1 2113 41.78 2112 41.58 0.047 99.521 P
AA2 2114 41.78 2113 41.58 0.047 99.521 P
AA3 2117 41.80 2116 41.60 0.047 99.522 P
AA4 2100 41.78 2100 41.59 0.000 99.545 P
AA5 2115 41.79 2114 41.59 0.047 99.521 P
AAG6 2110 41.78 2110 41.58 0.000 99.521 P
AA7 2114 41.76 2114 41.56 0.000 99.521 P
AA8 2114 41.79 2113 41.59 0.047 99.521 P
Note/i:

A. Leakage/ifmi&; B. Venting/Hf5; C. Disassembly/fi#{%; D. Rupture/f§Z; E. Fire/& X
P. No leakage, no venting, no disassembly, no rupture, no fire/ iR, FTHES, Tk, THZ, TEAN.
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T.3 #&3)j(Vibration)
Sample Before test After test
N op VY] W5 Mass loss |Change ratio| Results
pame | Mass Voltage Mass Voltage | REHK(%)| HEH(%) | RRER
RE& (9) BE (V) F& (9) BE (V)
AA1 2112 41.58 2112 41.56 0.000 99.952 P
AA2 2113 41.58 2113 41.56 0.000 99.952 P
AA3 2116 41.60 2115 41.56 0.047 99.904 P
AA4 2100 41.59 2100 41.56 0.000 99.928 P
AA5 2114 41.59 2113 41.57 0.047 99.952 P
AAB 2110 41.58 2110 41.57 0.000 99.976 P
AA7 2114 41.56 2114 41.56 0.000 100.000 P
AA8 2113 41.59 2113 41.57 0.000 99.952 P
Note/VE:
A. Leakage/ifi®&; B. Venting/HES; C. Disassembly/fi#f&; D. Rupture/f§%L; E. Fire/&NX
P. No leakage, no venting, no disassembly, no rupture, no fire/TiEi&, FTHIS, T, T, TEA.

T.4 M3 (Shock)

Samble Before test After test
N op WY WEJE Mass loss |Change ratio| Results

R é,ﬁ B Mass Voltage Mass Voltage | MEMR(%)| BHEH(%) | HBER

RE (9) B (V) & (9) B (V)

AA1 2112 41.56 2112 41.55 0.000 99.976 P
AA2 2113 41.56 2113 41.56 0.000 100.000 P
AA3 2115 41.56 2114 41.55 0.047 99.976 P
AA4 2100 41.56 2099 41.56 0.048 100.000 P
AA5 2113 41.57 2113 41.56 0.000 99.976 P
AAB 2110 41.57 2110 41.57 0.000 100.000 P
AA7 2114 41.56 2113 41.55 0.047 99.976 P
AA8 2113 41.57 2113 41.57 0.000 100.000 P

Note/ii:

A. Leakage/ifmi&; B. Venting/Hf5; C. Disassembly/fi#{%; D. Rupture/f§Z; E. Fire/& X

P. No leakage, no venting, no disassembly, no rupture, no fire/ iR, FTHES, Tk, THZ, TEAN.

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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T.5 4845 (External short circuit)
Sample No. Total circuit Resistance Maximum Temperature, °C Results
s 5] % = B FH (mQ) BERE (°C) RS R
AA1 78.1 57.9 P
AA2 76.2 57.8 P
AA3 816 57.8 P
AA4 79.4 57.5 P
AA5 82.0 57.6 P
AAG 73.5 57.7 P
AA7 83.4 57.7 P
AA8 76.7 57.4 P
Note/i:
A. Disassembly/fi#{%; B. Rupture/fk%Y; C. Fire/& X
P. No disassembly, no rupture, no fire within 6 hours after the test/fUli /5 6/ A TR, TREZ, TEA.

T.6 E i (Impact)

Sample No. Voltage before Test Maximum Temperature, °C Results
F S REHT B E(V) BEEE (°C) KL R
AB1 3.781 27.6 P
AB2 3.784 27.3 P
AB3 3.782 27.4 P
AB4 3.786 27.5 P
AB5 3.784 27.4 P
AB6 3.785 27.6 P
AB7 3.378 27.7 P
AB8 3.782 27.5 P
AB9 3.783 271 P
AB10 3.785 27.4 P
Note/i:
A. Disassembly/fi#{#; B. Fire/&X
P. No disassembly, no fire within 6 hours after the test/;llif /5 6/ Bt R TThiRiE, TEN.

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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T.7 i3 78 H(Overcharge)
Sample No. Voltage before Test Results
RS REHT R (V) RS
AA9 41.81 P
AA10 41.80 P
AA11 41.81 P
AA12 41.79 P
AA13 41.80 P
AA14 41.81 P
AA15 41.80 P
AA16 41.79 P
Note/iE:
A. Disassembly/fi#{&; B. Fire/&X
P. No disassembly, no fire within seven days after the test/Sli{ [F7R A Tk, & A.

T.8 55| H(Forced discharge)

Sample No. Voltage before Test Sample No. Voltage before Test Results
e BRI RE(V) Mm% S WHET HLE(V) RELE R
AB11 3.234 AB21 3.234 P
AB12 3.247 AB22 3.241 P
AB13 3.238 AB23 3.238 P
AB14 3.245 AB24 3.241 P
AB15 3.229 AB25 3.236 P
AB16 3.234 AB26 3.240 P
AB17 3.236 AB27 3.238 P
AB18 3.234 AB28 3.236 P
AB19 3.235 AB29 3.234 P
AB20 3.237 AB30 3.236 P
Note/iE:
A. Disassembly/fi#{&; B. Fire/&KX
P. No disassembly, no fire within seven days after the test/Sli{ [F7R A gk, & A.

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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Photos #84-

Figure 1 Overall view | of battery

Figure 2 Overall view |l of battery
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Photos #84-

Figure 3 Overall view of cell

Type de batterie:  Lithium-ion

Modéie de batterie: BTCP3610

Donnée de batterie: 36VDC,9.6Ah,345Wh
Made in CHINA PYTES

mm m'lﬂ
Fabriqué en chlnl P“I’TES E

Figure 4 Battery Label
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Important

1. REARRK = HHFEE, A7 EE 7 S AR .
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of UTL.

2. ARG TCHHAEN . A N BASIN N 2544 TR

The test report is invalid without the signatures of Approver, Reviewer and Tester.

3. AIREIRETIERL.

The test report is invalid if altered.

4. XPRIIAR A A VG M TR S Z H A TR A SR S SR H .
Objections to the test report must be submitted to UTL within 15 days.
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Throughout this report a point is used as the decimal separator.
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The test report is valid for the tested samples only.
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The test report does not grant applicant the use of UTL name, trademark or label.
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UTL'’s liability under no circumstance will exceed the testing fee received from applicant
for test conducted hereof this testing report.
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The test data and results do not have social proof function.
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