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Summary of Topics

This is the First Edition of Standard for Automated Mobile Platforms (AMPs), ANSI/CAN/UL 3100,
which covers battery-operated mobile platforms with or without a payload. These devices are
intended to be used indoors only or as outdoor use devices in a commercial or industrial
environment. The device is battery powered using either lead acid batteries or lithium based
batteries that, if rechargeable, are charged through a conductive system while either on board or

off board the device.
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PREFACE

This is the First Edition of the ANSI/CAN/UL 3100 Standard for Automated Mobile Platforms (AMPs).

UL is accredited by the American National Standards Institute (ANSI) and the Standards Council of

Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for

accreditation of a Standards Development Organization.

This ANSI/CAN/UL 3100 Standard is under continuous maintenance, whereby each revision is approved

in complian
Organization, In the event that no revisions are issued for a period of four years (fro
publication, gction to revise, reaffirm, or withdraw the standard shall be initiated.

In Canada, there are two official languages, English and French. All safety warnings must
and English.| Attention is drawn to the possibility that some Canadian authorities may requ
markings andl/or installation instructions to be in both official languages.

Comments of proposals for revisions on any part of the Standard may be submitted at any tin
should be supmitted via a Proposal Request in the On-Line Collaborative Standards Develog
(CSDS) at http://csds.ul.com.

UL's Standafds for Safety are copyrighted by UL. Neither a printed nor electronic copy d
should be alfered in any way. All of UL's Standards and-all copyrights, ownerships, and rig
those Standards shall remain the sole and exclusive.property of UL.

To purchase |UL Standards, visit the UL Standards Sales Site at
http://www.shopulstandards.com/HowToOrder:aspx or call tollfree 1-888-853-3503.

This Edition

Automated Mobile Platforms (AMPs), STP 3100.

This list repre¢sents the STP(3100 membership when the final text in this standard was ballot
time, changess in the membership may have occurred.

STP 3100 Membership

with the requirements of ANSI and SCC for accreditation of a Standards |Development

the date of

be in French
ire additional

ne. Proposals
ment System

f a Standard
hts regarding

pf the Standard has beéen formally approved by the UL Standards Technical Panel (STP) on

bd. Since that

Name Representing Tnterest Category Region
Bablo, Joseph UL LLC Testing & Standards Organization USA
Bauer, Andrew Clearpath Robotics Inc Producer Canada
Brown, Peter CSA Group Testing & Standards Organization United Kingdom
Fryman, Jeff JDF Consulting Enterprises, Ltd General Interest USA
Jordan, Diana P. Underwriters Laboratories Inc. STP Chair — Non-voting USA
Jorgensen, Claus Mobile Industrial Robots Producer Denmark
Kamble, Sudesh Intertek Testing Services Testing & Standards Organization USA

Kim, Ji Han Korea Institute Robot Industry Government

Advancement

South Korea

STP 3100 Membership Continued on Next Page
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Marvel, Jeremy National Institute of Standards & Government USA
Technology
McDermitt, Steve Crown Equipment Corp Producer USA
McGoldrick, Kevin Hyster-Yale Group Inc Producer USA
McKernan, Pat Cascade Corp Supply Chain USA
Monsen, Mega Underwriters Laboratories Inc. STP Project Manager — Non-voting USA
Nehrkorn, Mark SICK Inc. Supply Chain USA
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International Classification for Standafds(ICS): 25.040.30

For further information on UL standards, please contact:

Underwriters LLaboratories Inc.
171 Nepean $treet, Suite-400
Ottawa, Ontafio K2R'0B4
Phone: 1-613.755.2729

E-mail: ULCStandards@ul.com
Web site: ul.com

This Standard is intended to be used for conformity assessment.

The intended primary application of this standard is stated in its scope. It is important to note that it
remains the responsibility of the user of the standard to judge its suitability for this particular application.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET
ANGLAISE.
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INTRODUCTION

1 Scope

1.1 These requirements cover battery-operated mobile platforms with or without a payload, as specified

in 1.2. These devices are intended to be used indoors only or as outdoor use devices in a commercial or
industrial environment. The device is battery powered using either lead acid batteries or lithium based
batteries that, if rechargeable, are charged through a conductive system while either on board or off board

the device.

1.2 Mobile platforms that are covered by this Standard are intended for lifting, carrying, product picking,

towing, and
attachment,

1.3 Portion
installed in 4
Code (CE Cq

1.4 This S
Standard for|
Z434. A robo
integrated sy

1.5 This St
that function
standard for
Treatment M

1.6 This St
and marked
Designations
are covered
the Investiga

and th

e like, to lift or carry the load.
s of a system, such as the charger, that are located off board the AMP,/are ir

ccordance with the National Electrical Code (NEC), NFPA 70 and the Canad
de), CSA C22.1.

andard does not include requirements for industrial robots,/which are cover
Robots and Robotic Equipment, UL 1740 and Industrial"Robots and Robot §
tic manipulator that is in compliance with these standards may be used as the p
stem.

hndard does not include requirements for Autematic Guided Vehicles or Autom
as commercial and industrial floor cleaning‘equipment. This equipment is cove

Particular Requirements for Rechargeable Battery-Operated Commercial |
pchines with Traction Drives, CSA C22:2'No. 336.

hndard does not cover battery powered industrial trucks that are rated Type E, B
Bs such, as defined in the Fire-Safety Standard for Powered Industrial Trucks |
, Areas of Use, Conversions, Maintenance, and Operations, NFPA 505. Theg
under the Standard for Electric-Battery-Powered Industrial Trucks, UL 583 and
fion of Electric-Battefy-Powered Industrial Trucks, ULC/ORD-C583.

chment, scope

tended to be
ian Electrical

ed under the
ystems, CSA
ayload for the

ated Vehicles
red under the
Robotic Floor

E, ES, or EX,
ncluding Type
e truck types
the Guide for

D operate as
s indicated in

1.7 Automated mobile platforms are not provided with “forks” and are not intended t
“forklifts.” Anly device with.that capability is considered an industrial truck and is evaluated 3
1.6.

1.8 This standard'does not cover products intended to transport persons.

2 Components

2.1 A component of a product covered by this Standard shall:

a) Comply with the requirements for that component as specified in this Standard;
b) Be used in accordance with its rating(s) established for the intended conditions of u

c) Be used within its established use limitations or conditions of acceptability.

se; and

2.2 A component of a product covered by this Standard is not required to comply with a specific

component requirement that:
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a) Involves a feature or characteristic not required in the application of the component in the
product;

b)lss

uperseded by a requirement in this Standard; or

c) Is separately investigated when forming part of another component, provided the component is
used within its established ratings and limitations.

23

Specific components are incomplete in construction features or restricted in performance

capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

2.4 A compénent that is also intended to perform other functions such as overcurrent proted
fault circuit-interruption, surge suppression, any other similar functions, or any combination
comply additijonally with the requirements of the applicable standard (s) that cover devices

those functio

S.

3 Units of Nleasurement

3.1 Values
approximate

stated without parentheses are the requirement. Values in parentheses are e
nformation.

4 Referenced Publications

4.1  Any ung
interpreted as

4.2 The foll
may be esser

ated reference to a code or standard appearing in the requirements of this Stan|
referring to the latest edition of that code«or'standard.

bwing standards are referenced in this"Standard, and portions of these referenc
tial for compliance.

ANSI Standards

ANSI 797 1,
Methods Of T

American Sd

ASTM E230
Standardized|

Safety Glazing Materials Used In Buildings — Safety Performance Specif
st

ciety for Testing and Materials (ASTM) Standards

E230M; -Standard Specification and Temperature-Electromotive Force (em
Thermocouples

tion, ground-
hereof, shall
that provide

planatory or

dard shall be

ed standards

jcations And

) Tables for

ASTM D1525

, Standard Test Method For Vicat Softening Temperature Of Plastics

Code of Federal Regulations (CFR)

21 CFR Part 1040 series, Performance Standards for Light-Emitting Products

CSA Standards

CSA C22.1, Canadian Electrical Code (CE Code)

CSAC22.2N

CSAC22.2N

0. 0.15, Adhesive Labels

0. 0.2, Insulation Coordination
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CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No

. 0.8, Safety Functions Incorporating Electronic Technology

. 14, Industrial Control Equipment

. 0.17, Evaluation of Properties of Polymeric Materials

. 49, Flexible Cords and Cables

.66.1, Low Voltage Transformers — Part 1: General Requirements

.66.2, Low Voltage Transformers — Part 2: General Purpose Transformers

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2 N

CSA C22.2
Floor Treatm

(0]

CSA C22.2 N

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

. 66.3, Low Voltage Transformers — Part 3: Class 2 and Class 3 Transformeérs
75, Thermoplastic - Insulated Wires and Cables

94.2, Enclosures for Electrical Equipment, Environmental Considerations
96, Portable Power Cables

100, Motors and Generators

107.1, Power Conversion Equipment

107.2, Battery Chargers

182.3, Special Use Attachment-Plugs, Receptacles, and Connectors

210, Appliance Wiring Material Products

223, Power Supplies with Extra Low Voltage Class 2 Outputs

248 series, Low/\Voltage Fuses

No. 336, Particular Requirements for Rechargeable Battery-Operated Comm
pnt Machines with Traction Drives

a. 60950-1, Information Technology Equipment — Safety — Part 1: General Reqt

prcial Robotic

irements

CSA C22.2 No. 60335-2-29, Household and Similar Electrical Appliances — Safety — Part 2-29: Particular
Requirements for Battery Chargers

CSA C22.2 No. 62133-2, Secondary Cells and Batteries Containing Alkaline or other Non-Acid
Electrolytes — Safety Requirements for Portable Sealed Secondary Cells, and for Batteries made from
them, for use in Portable Applications — Part 2: Lithium Systems

CSA C22.2 No. 62368-1, Audio/Video, Information and Communication Technology Equipment — Part 1:
Safety Requirements

CSA Z434, Industrial Robots and Robot Systems


https://ulnorm.com/api/?name=UL 3100 2021.pdf

	PREFACE 
	INTRODUCTION 
	1 Scope 
	2 Components 
	3 Units of Measurement 
	4 Referenced Publications 
	5 Glossary 

	CONSTRUCTION 
	6 General 
	7 Battery and Battery Management Systems 
	8 Lithium Based Batteries 
	9 Lead Acid Batteries 
	10 Accessory Batteries 
	11 Chargers 
	12 Transformers 
	13 Motors 
	14 Printed Wiring Boards 
	15 Stop Function 
	16 Lasers 
	17 Lamps / Horns / Alarms / Indicators 
	18 Object Detection and Avoidance 
	19 Brakes and Braking Distance 
	20 Ramp/Slope Operation 
	21 Risk Assessment 
	22 Functional Safety 
	23 Open Bus Bar Connection Systems 
	24 Parts Subject to Pressure 
	25 Load Handling Device 
	26 Towing Capacity 
	27 Enclosure of Hazardous Live Parts and Moving Parts 
	28 Metallic Materials 
	29 Nonmetallic Materials 
	30 Openings for Indoor use AMPs 
	31 Doors / Covers / Windows for Indoor use AMPs 
	32 Battery Compartments/Enclosures 
	33 Environmental Considerations 
	34 Accessibility 
	35 Internal Wiring 
	36 Current Carrying Parts 
	37 Connections (Battery to AMP, Battery to Charger, AMP to Charger) 
	38 Fuses 
	39 Flammability 
	40 Low-Voltage Limited Energy Circuit (LVLE) 
	41 Spacings and Separation of Circuits 
	42 LVLE Circuits 
	43 Other than Safety Circuits 
	44 Separation of Circuits 

	PERFORMANCE 
	45 General 
	46 Power Rating Verification Test 
	47 Temperature Test 
	48 AMPs with Non-Removable Batteries 
	49 AMPs with Removable Batteries 
	50 Dielectric Strength Test 
	51 Mold Stress Test 
	52 Abnormal Operations 
	53 Component Faults 
	54 Relay and Solenoid Burnout 
	55 Disconnected Fan and Blocked Ventilation 
	56 Motor Overload 
	57 Motor Locked Rotor 
	58 Overcharge Test 
	59 Imbalanced Charging Test 
	60 Vibration Test 
	61 Shock Test 
	62 Thermal Cycling Test 
	63 Power Loss/Power Restoration 
	64 Impact Test 
	65 Brake Test 
	66 Stability Test 
	67 Lifting Means Loading Test 
	68 Bumper/Touch Sensor Activation Test 
	69 Endurance of Battery Connectors 
	70 Hydrostatic Strength Test 
	71 Endurance of Actuator Stop Means 
	72 Actuator Test 

	MANUFACTURING AND PRODUCTION LINE TESTING 
	73 Dielectric Voltage Withstand Test 

	MARKING 
	74 General 
	75 Identification 
	76 Caution 

	INSTRUCTIONS 
	77 General 
	78 Installation Instructions 
	79 Maintenance Instructions 
	80 Operating Instructions 

	ANNEX A (Informative) … Safety Marking Translations 

