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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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 INTERNATIONAL ELECTROTECHNICAL COMMISSION 99 

____________ 100 

 101 

ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS,  102 

TRANSPORTABLE TOOLS AND LAWN AND GARDEN  103 

MACHINERY – SAFETY –  104 

 105 

Part 4-12: Particular requirements for robotic lawnmowers 106 

 107 

FOREWORD 108 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 109 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 110 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 111 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 112 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their 113 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 114 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 115 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 116 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 117 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 118 
consensus of opinion on the relevant subjects since each technical committee has representation from all 119 
interested IEC National Committees.  120 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 121 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 122 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 123 
misinterpretation by any end user. 124 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 125 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 126 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 127 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 128 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 129 
services carried out by independent certification bodies. 130 

6) All users should ensure that they have the latest edition of this publication. 131 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 132 
members of its technical committees and IEC National Committees for any personal injury, property damage or 133 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 134 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 135 
Publications.  136 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 137 
indispensable for the correct application of this publication. 138 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 139 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 140 

IEC 62841-4-12 has been prepared by IEC technical committee 116: Safety of motor-operated 141 
electric tools. It is an International Standard. 142 

The text of this International Standard is based on the following documents: 143 

Draft Report on voting 

116/xxx/FDIS 116/xxx/RVD 

 144 
Full information on the voting for its approval can be found in the report on voting indicated in 145 
the above table. 146 

The language used for the development of this International Standard is English. 147 

This document is to be used in conjunction with the first edition of IEC 62841-1 (2014). 148 
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This document supplements or modifies the corresponding clauses in IEC 62841-1, so as to 149 
convert it into the IEC Standard: Particular requirements for robotic lawnmowers. 150 

Where a particular subclause of IEC 62841-1 is not mentioned in this document, that subclause 151 
applies as far as reasonable. Where this document states "addition", "modification" or 152 
"replacement", the relevant text in IEC 62841-1 is to be adapted accordingly. 153 

The following print types are used: 154 

– requirements: in roman type; 155 

– test specifications: in italic type; 156 

– notes: in small roman type. 157 

The terms defined in Clause 3 are printed in bold typeface. 158 

Subclauses, notes, tables and figures which are additional to those in IEC 62841-1:2014 as 159 
well as Annexes of IEC 62841-1:2014, except as described for Annex K below, are numbered 160 
starting from 101. 161 

Subclauses, notes, tables and figures in Annex K which are additional to those in the main body 162 
of this document are numbered starting from 301. 163 

A list of all parts in the IEC 62841 series, published under the general title Electric motor-164 
operated hand-held tools, transportable tools and lawn and garden machinery – Safety, can be 165 
found on the IEC website. 166 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 167 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 168 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 169 
described in greater detail at www.iec.ch/standardsdev/publications. 170 

The committee has decided that the contents of this document will remain unchanged until the 171 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 172 
specific document. At this date, the document will be  173 

• reconfirmed, 174 

• withdrawn, 175 

• replaced by a revised edition, or 176 

• amended. 177 

NOTE The attention of National Committees is drawn to the fact that equipment manufacturers and testing 178 
organizations may need a transitional period following publication of a new, amended or revised IEC publication in 179 
which to make products in accordance with the new requirements and to equip themselves for conducting new or 180 
revised tests. 181 

It is the recommendation of the committee that the content of this publication be adopted for implementation nationally 182 
not earlier than 36 months from the date of publication. 183 

  184 
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 188 

Part 4-12: Particular requirements for robotic lawnmowers 189 

 190 

 191 

 192 

1 Scope 193 

Replacement: 194 

This International Standard deals with the safety of  195 

– electric motor-operated or magnetically driven rechargeable battery-powered rotary robotic 196 
lawnmowers; 197 

– their batteries; and 198 

– their peripherals. 199 

Robotic lawnmowers are also referred to as “machines” in this document. 200 

The maximum rated voltage for machines and their battery packs is 250 V d.c. 201 

The rated voltage for peripherals is not more than  202 

– 250 V single-phase a.c. or d.c.; and 203 

– 480 V for three-phase a.c.  204 

The rated input for mains-powered peripherals is not more than 3 700 W. 205 

Robotic lawnmowers and battery-powered peripherals are not considered to be class I tools, 206 
class II tools, or class III tools and therefore are not required to have basic insulation, 207 
supplementary insulation or reinforced insulation. Electric shock hazard is considered to 208 
exist only between parts of different potential. 209 

This document deals with the hazards presented by machines and peripherals which are 210 
encountered by all persons in the normal use and reasonably foreseeable misuse of the 211 
machines and peripherals. 212 

When evaluating a rechargeable battery pack for protection against electric shock during 213 
charging, creepage distances, clearances and distances through insulation, the relevant 214 
requirements of this document are applicable with the battery pack fitted to the intended 215 
charger. 216 

Since rechargeable battery packs for machines and peripherals are submitted to different use 217 
patterns (such as rough use, high charging and discharging currents) their safety can be 218 
evaluated only by this document and not by using other standards for rechargeable battery 219 
packs, such as IEC 62133-1:2017 or IEC 62133-2:2017, unless otherwise indicated in this 220 
document. All relevant aspects related to the safety of rechargeable batteries are addressed 221 
in this document, such that the requirements of IEC 62133-1:2017 or IEC 62133-2:2017 need 222 
not be separately applied. 223 

When evaluating the risk of fire associated with rechargeable battery packs for machines and 224 
peripherals, consideration has been given to the fact that these battery packs are unattended 225 
energy sources and have been evaluated as such in this document. Requirements in other 226 
standards regarding the risk of fire due to the charging of these battery packs are therefore 227 
considered to be fulfilled. 228 
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This document also addresses requirements covering the use of lithium-ion cells employed in 229 
battery systems in robotic lawnmowers and battery-powered peripherals. The following is 230 
considered within the context of these requirements: 231 

– These requirements address the risk of fire or explosion of these batteries and not any 232 
possible hazards associated with toxicity nor potential hazards associated with 233 
transportation or disposal. 234 

NOTE 1 IEC 62281:2019 covers the safety aspects of lithium-ion batteries during transport. 235 

– Battery systems covered by these requirements are not intended to be serviced by the end 236 
user. 237 

– These requirements are intended to provide comprehensive evaluation of a battery only if 238 
used in products covered by this document. 239 

– These requirements address the safety of lithium-ion battery systems during storage and 240 
use including discharge and charge. These requirements are only considered to be 241 
supplementary requirements in regards to battery charger fire and electric shock. 242 

– These requirements refer to and require parameters supplied in reference to the cells that 243 
establish conditions for safe use of those cells. Those parameters form the basis of 244 
acceptance criteria for a number of tests contained herein. This document does not 245 
independently evaluate the safety of cells. These parameters, taken as a set, constitute the 246 
“Specified Operating Region” for a cell. There may be several sets of specified operating 247 
region(s). 248 

This document does not apply to robotic lawnmowers using general purpose batteries 249 
installed by the user and this document alone will not be sufficient to ensure all hazards are 250 
considered for these products. 251 

This document does not apply to battery-powered peripherals powered by rechargeable 252 
general purpose batteries. 253 

This document does not apply to the safety of battery chargers themselves. 254 

NOTE 2 IEC 60335-2-29 covers a variety of chargers. 255 

This document does not apply to machines with a provision for a person to ride on the machine 256 
for any purpose. 257 

2 Normative references 258 

IEC 62841-1:2014, Clause 2 is applicable, except as follows: 259 

Addition: 260 

IEC 60112:2020, Method for the determination of the proof and the comparative tracking indices 261 
of solid insulating materials 262 

IEC 60664-3:2016, Insulation coordination for equipment within low-voltage systems – Part 3: 263 
Use of coating, potting or moulding for protection against pollution 264 

IEC 60664-4:2005, Insulation coordination for equipment within low-voltage systems – Part 4: 265 
Consideration of high-frequency voltage stress 266 

IEC 61672-1:2013, Electroacoustics – Sound level meters – Part 1: Specifications 267 

IEC 62841-1:2014, Electric motor-operated hand-held tools, transportable tools and lawn and 268 
garden machinery – Safety – Part 1: General requirements 269 

ISO 354:2003, Acoustics – Measurement of sound absorption in a reverberation room 270 
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ISO 5395-1:2013, Garden equipment – Safety requirements for combustion-engine-powered 271 
lawnmowers – Part 1: Terminology and common tests 272 
ISO 5395-1:2013/AMD1:2017 273 

ISO 5395-2:2013, Garden equipment – Safety requirements for combustion-engine-powered 274 
lawnmowers – Part 2: Pedestrian-controlled lawnmowers 275 

ISO 8295:1995, Plastics – Film and sheeting – Determination of the coefficients of friction 276 

ISO 9773:2024, Plastics – Determination of burning behaviour of thin flexible vertical specimens 277 
in contact with a small flame ignition source 278 

ISO 13857:2019, Safety of machinery – Safety distances to prevent hazard zones being 279 
reached by upper and lower limbs 280 

Replacement: 281 

IEC 60695-2-11:2021, Fire hazard testing – Part 2-11: Glowing/hot-wire based test methods – 282 
Glow-wire flammability test method for end-products 283 

ISO 3744:2010, Acoustics – Determination of sound power levels and sound energy levels of 284 
noise sources using sound pressure – Engineering methods for an essentially free field over a 285 
reflecting plane 286 

3 Terms and definitions 287 

IEC 62841-1:2014, Clause 3 is applicable, except as follows: 288 

Addition: 289 

3.101 290 
automatic mode 291 
autonomous operation of the machine in which all safety functions are ensured in its working 292 
area without the use of a manual controller 293 

NOTE 101 to entry: Operation of the machine without the use of a manual controller and without the cutting 294 
means operating during set up of the working area is not considered to be operation in automatic mode. 295 

3.102 296 
charging station 297 
automatic battery charging facility 298 

3.103 299 
class II peripheral 300 
peripheral in which protection against electric shock does not rely on basic insulation only, 301 
but in which additional safety precautions, such as double insulation or reinforced insulation, 302 
are provided, there being no provision for protective earthing or reliance upon installation 303 
conditions 304 

3.104 305 
class III peripheral 306 
peripheral in which protection against electric shock relies on supply at safety extra-low 307 
voltage, and in which voltages higher than those of safety extra-low voltages are not 308 
generated 309 
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3.105 310 
cutting means 311 
rotating mechanism or rotating part of the lawnmower that is designed to perform the cutting 312 
action, in which the cutting means, cutting by impact, rotate about an axis (axes) normal to the 313 
cutting plane 314 

NOTE 101 to entry: The term “blade” can be used in warnings and instructions to denote “cutting means”. 315 

3.106 316 
cutting means enclosure 317 
part or assembly, including the discharge chute and guard for grass catcher opening, 318 
designed to prevent unintended contact with the cutting means 319 

3.107 320 
cutting means tip circle 321 
path described by the outermost point of the lawnmower cutting means cutting edge as it 322 
rotates about its shaft axis 323 

3.108 324 
cutting position 325 
any height setting of the cutting means designated by the manufacturer for cutting grass 326 

3.109 327 
discharge chute 328 
portion of the cutting means enclosure, extending outward from the discharge opening, 329 
designed to control the ejection of material from the cutting means 330 

3.110 331 
discharge opening 332 
opening in the cutting means enclosure through which material such as grass clippings can 333 
be discharged 334 

3.111 335 
functional earth 336 
earthing of a point in equipment or in a system, which is necessary for a purpose other than 337 
safety 338 

Note 101 to entry: Examples of the purpose of a functional earth include the reduction of the build-up of static 339 
electricity and the reduction of electromagnetic emissions. 340 

3.112 341 
grass catcher 342 
part or combination of parts which provides a means for collecting grass clippings or debris 343 

3.113 344 
lawnmower 345 
lawn cutting machine, where the cutting means cuts approximately parallel to the ground and 346 
which uses the ground to determine the cutting height by means of wheels or skids, etc. 347 

3.114 348 
lithium-ion battery system 349 
combination of a lithium-ion battery, the charging system, the machine and/or peripheral(s) 350 
and the interfaces between them as existing during operation of the machine and/or 351 
peripheral(s) or during charging 352 

3.115 353 
manual controller 354 
device provided by the manufacturer either connected by a wire or wireless that allows manual 355 
operation of the machine 356 
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NOTE 101 to entry: A device not provided by the manufacturer, such as a smartphone or tablet, is not considered 357 
to be a manual controller. 358 

3.116 359 
manual mode 360 
manual control of the machine by use of a manual controller 361 

3.117 362 
manual stop 363 
manually actuated device using software-based or hardware-based components that brings the 364 
traction drive and cutting means to a stop 365 

3.118 366 
maximum speed 367 
highest steady-state cutting means speed attainable under all conditions of normal use, 368 
including no-load, when adjusted in accordance with the manufacturer’s specifications and/or 369 
instructions 370 

Note 101 to entry: The steady-state cutting means speed excludes transients such as overshoot that may occur 371 
before attaining a steady-state condition. 372 

3.119 373 
operator control 374 
device requiring operator actuation to perform specific functions during normal operation 375 

Note 101 to entry: This includes controls on a manual controller. 376 

3.120 377 
operator presence control 378 
control on a manual controller designed so that it will automatically interrupt the cutting means 379 
when the operator's actuating force is removed 380 

3.121 381 
perimeter delimiter 382 
device(s) that defines the perimeter of the working area within which the machine can operate 383 
automatically 384 

Note 101 to entry: An example of a perimeter delimiter is a boundary wire that emits a signal to indicate the limit 385 
of the working area. 386 

Note 102 to entry: Devices that function as a reference for determining the machine position within a virtual map, 387 
such as satellites, are not considered to be perimeter delimiters. 388 

3.122 389 
peripheral 390 
equipment additional to the machine itself that is provided by the manufacturer for normal use 391 
of the machine, e.g. charging station(s), manual controller, signal source for perimeter 392 
delimiter 393 

3.123 394 
remote setting device 395 
setting device, such as a smartphone or tablet, which is not connected by wire to the machine 396 
and designed to set the basic functions of the machine 397 

Note 101 to entry: A remote setting device is not a manual controller. 398 

3.124 399 
robotic lawnmower 400 
unattended lawnmower that operates automatically 401 

Note 101 to entry: When the term 'machine' is used in the text of this standard, it is used to denote a robotic 402 
lawnmower. 403 
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3.125 404 
sensor 405 
device that responds to physical stimuli (such as, but not limited to, heat, light, sound, pressure, 406 
magnetism, motion) and transmits the resulting signal or data providing a measurement, 407 
operating a control, or both 408 

3.125.1 409 
lift sensor 410 
device that senses when all or part of the machine is lifted from the ground 411 

3.125.2 412 
obstruction sensor 413 
device that senses a person or obstruction using either physical contact or non-contact means 414 

3.125.3 415 
rollover sensor 416 
device that senses when the machine is inverted 417 

3.125.4 418 
tilt sensor 419 
device that senses when the machine is at or above a predetermined angle of incline 420 

3.126 421 
setup device 422 
setting device, such as a smartphone or tablet, which is designed to set the working area and 423 
basic settings of the machine as well as moving it in setup mode 424 

3.127 425 
setup mode 426 
mode of the machine for defining the working area parameters 427 

3.128 428 
stopping time 429 
time elapsed between the instant when a stop command occurs and the instant at which the 430 
machine or component comes to a stop 431 

3.129 432 
switched circuit 433 
circuit that is a low-power circuit when the power switch is in the "off" position 434 

Note 101 to entry: The requirements for a low-power circuit are given in IEC 62841-1:2014, Annex H. 435 

3.130 436 
traction drive 437 
means (system) used to transmit power to the ground drives means 438 

3.131 439 
working area 440 

any defined area in which the machine can function automatically 441 

4 General requirements 442 

IEC 62841-1:2014, Clause 4 is applicable, except as follows: 443 

Addition: 444 

All requirements for tools in the main body of this document are also applicable for mains 445 
powered peripherals, unless otherwise specified. 446 
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NOTE 101 A supervisory function in accordance with the Regulation (EU) 2023/1230 is not relevant, since the safety 447 
of robotic lawnmowers does not depend on remote operation 448 

5 General conditions for the tests 449 

IEC 62841-1:2014, Clause 5 is applicable, except as follows: 450 

5.101 The general test conditions specified in IEC 62841-1:2014, Clause 5, are also 451 
applicable for mains-powered peripherals. 452 

6 Radiation, toxicity and similar hazards 453 

IEC 62841-1:2014, Clause 6 is applicable. 454 

7 Classification 455 

IEC 62841-1:2014, Clause 7 is 456 

– not applicable for robotic lawnmowers, non-mains powered peripherals, setup devices 457 
and remote setting devices; and 458 

– applicable for mains-powered peripherals; 459 

except as follows: 460 

NOTE 101 Classification requirements for robotic lawnmowers, battery-powered peripherals and remote setting 461 
devices are specified in Clause K.7. 462 

7.1 Replacement: 463 

This subclause is not applicable for machines and non-mains-powered peripherals. 464 

NOTE 101 Machines and non-mains-powered peripherals covered by this document are limited to those where the 465 
only power source is a battery and are therefore considered not to be a class I tool (machine), class II tool 466 
(machine) or a class III tool (machine) and are not required to have basic insulation, supplementary insulation 467 
or reinforced insulation. Electric shock hazard is considered to exist only between parts of different potential where 468 
hazardous voltage is present. 469 

Mains-powered peripherals shall be of one of the following classes with respect to protection 470 
against electric shock: 471 

– class II peripheral; or 472 

– class III peripheral. 473 

Compliance is checked by inspection and by the relevant tests of IEC 62841-1:2014 for 474 

– class II tools for class II peripherals; and 475 

– class III tools for class III peripherals. 476 

7.2 Addition: 477 

Enclosures of charging stations and other peripherals intended to be installed outdoors (e.g. 478 
a signal source for a perimeter delimiter) shall be at least IPX4. 479 

8 Marking and instructions 480 

IEC 62841-1:2014, Clause 8 is 481 

– not applicable for robotic lawnmowers, non-mains powered peripherals, setup devices 482 
and remote setting devices; and 483 
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– applicable for mains-powered peripherals; 484 

except as follows: 485 

NOTE 101 Marking and instructions requirements for robotic lawnmowers, battery-powered peripherals and 486 
remote setting devices are specified in Clause K.8. 487 

8.1 Addition: 488 

– the symbol IEC 60417-5018 (2011-07), for mains-powered peripherals incorporating a 489 
functional earth only. Class II peripherals incorporating a functional earth may 490 
alternatively be marked with the symbol IEC 60417-6092 (2013-03). 491 

NOTE 101 In the United States of America, the addition above is not applicable. 492 

8.14 This subclause of IEC 62841-1:2014 is not applicable. 493 

NOTE 101 Instruction manual requirements for mains-powered peripherals are covered in K.8.14. 494 

8.14.1 This subclause of IEC 62841-1:2014 is not applicable. 495 

8.14.1.1 to 8.14.1.3 These subclauses of IEC 62841-1:2014 are not applicable. 496 

8.14.2 This subclause of IEC 62841-1:2014 is not applicable. 497 

8.14.3 This subclause of IEC 62841-1:2014 is not applicable. 498 

8.14.1.101 Mains-powered peripheral safety warnings 499 

 WARNING Read all safety warnings, instructions, illustrations and specifications 500 
provided with this product. Failure to follow all instructions listed below may result in electric 501 
shock, fire and/or serious injury. 502 

Save all warnings and instructions for future reference. 503 

a) Do not operate devices in explosive atmospheres, such as in the presence of 504 
flammable liquids, gases or dust. Devices create sparks which may ignite the dust or 505 
fumes. 506 

NOTE 101 The term "devices" in item a) above can be replaced by appropriate terms for mains-powered 507 
peripherals. 508 

b)  Mains plugs must match the outlet. Never modify the plug in any way. Do not use 509 
any adapter plugs with earthed (grounded) devices. Unmodified plugs and matching 510 
outlets will reduce risk of electric shock. 511 

c)  Avoid body contact with earthed or grounded surfaces, such as pipes, radiators, 512 
ranges and refrigerators. There is an increased risk of electric shock if your body is 513 
earthed or grounded. 514 

d)  Do not abuse power cords. Never use the power cord for carrying, pulling or 515 
unplugging a device. Keep power cords away from heat, oil, sharp edges or 516 
moving parts. Damaged or entangled power cords increase the risk of electric shock. 517 

e)  If operating a mains-powered device in a damp location is unavoidable, use a 518 
residual current device (RCD) protected supply. Use of an RCD reduces the risk of 519 
electric shock. 520 

NOTE 102 The term “residual current device (RCD)” in item e) above can be replaced by the term “ground 521 
fault circuit interrupter (GFCI)” or “earth leakage circuit breaker (ELCB)”. 522 

NOTE 103 The term "device" in item e) above can be replaced by an appropriate term for a mains-powered 523 
peripheral. 524 

f) Have your device serviced by a qualified repair person using only identical 525 
replacement parts. This will ensure that the safety of the device is maintained. 526 
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NOTE 104 The term "device" in item f) above can be replaced by an appropriate term for a mains-powered 527 
peripheral. 528 

9 Protection against access to live parts 529 

IEC 62841-1:2014, Clause 9 is 530 

– not applicable for robotic lawnmowers, manual controllers, setup devices and remote 531 
setting devices; and 532 

– applicable for mains powered peripherals. 533 

NOTE 101 Protection against  electric shock requirements for robotic lawnmowers, battery-powered peripherals 534 
and remote setting devices are specified in Clause K.9. 535 

10 Starting 536 

IEC 62841-1:2014, Clause 10 is not applicable. 537 

11 Input and current 538 

IEC 62841-1:2014, Clause 11 is 539 

– not applicable for robotic lawnmowers, non-mains powered peripherals, setup devices 540 
and remote setting devices; and 541 

– applicable for mains-powered peripherals. 542 

NOTE 101 Input and current requirements for robotic lawnmowers, battery-powered peripherals and remote 543 
setting devices are specified in Clause K.11. 544 

12 Heating 545 

IEC 62841-1:2014, Clause 12 is 546 

– not applicable for robotic lawnmowers, non-mains powered peripherals, setup devices 547 
and remote setting devices; and 548 

– applicable for mains-powered peripherals; 549 

except as follows: 550 

NOTE 101 Heating requirements for robotic lawnmowers, battery-powered peripherals and remote setting 551 
devices are specified in Clause K.12. 552 

12.101 Mains-powered peripherals shall not attain excessive temperatures in normal use. 553 

Compliance is checked by determining the temperature rise of the various parts under the 554 
conditions specified in 12.102 to 12.106. 555 

12.102 Mains-powered peripherals are placed in a test corner as follows: 556 

– mains-powered peripherals normally placed on a floor or table in use are placed on the 557 
floor as near to the walls as possible; 558 

– mains-powered peripherals normally fixed to a wall are fixed to one of the walls, as near to 559 
the other wall and floor or ceiling as is likely to occur, taking into account the instructions; 560 

– mains-powered peripherals normally fixed to a ceiling are fixed to the ceiling as near to the 561 
walls as is likely to occur, taking into account the instructions. 562 

Dull black-painted plywood approximately 20 mm thick is used for the test corner. 563 
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For mains-powered peripherals provided with an automatic cord reel, one-third of the total 564 
length of the cord is unreeled. The temperature rise of the cord sheath is determined as near 565 
as possible to the hub of the reel and also between the two outermost layers of the cord on the 566 
reel. 567 

For cord storage devices, other than automatic cord reels, which are intended to accommodate 568 
the supply cord partially while the mains-powered peripheral is in operation, 50 cm of the cord 569 
is unwound. The temperature rise of the stored part of the cord is determined at the most 570 
unfavourable place. 571 

12.103 Temperature rises, other than those of windings, are determined by means of 572 
thermocouples having a diameter not exceeding 0,3 mm positioned so that they have minimum 573 
effect on the temperature of the part under test. 574 

If it is necessary to dismantle the mains-powered peripheral to position thermocouples, verify 575 
that the mains-powered peripheral has been correctly reassembled. In case of doubt, 576 
remeasure the power input or input current as appropriate. 577 

The temperature rise of electrical insulation, other than that of windings, is determined on the 578 
surface of the insulation at places where failure could cause 579 

– a short circuit; 580 

– contact between live parts and accessible parts; 581 

– bridging of insulation; or 582 

– a reduction of clearances or creepage distances below the values specified in Clause 28. 583 

Temperature rises of windings are determined by the resistance method unless the windings 584 
are non-uniform or if it is difficult to make the necessary connections, in which case the 585 
temperature rise is determined by means of thermocouples. At the beginning of the test, the 586 
windings are to be at ambient temperature. 587 

The temperature rise of a winding is calculated from the formula:  588 

Δt = 
1

12
R

RR −  (k + t1) – (t2 – t1) 589 

where 590 

Δt is the temperature rise of the winding; 591 

R1 is the resistance at the beginning of the test; 592 

R2 is the resistance at the end of the test; 593 

k is equal to 594 

• 225 for aluminium windings and copper/aluminium windings with an aluminium content 595 
≥ 85 %, 596 

• 229,75 for copper/aluminium windings with an copper content > 15 % to < 85 %, 597 

• 234,5 for copper windings and copper/aluminium windings with an copper content  598 
≥ 85 %; 599 

t1 is the room temperature at the beginning of the test; 600 

t2 is the room temperature at the end of the test. 601 

NOTE 101 The resistance of windings at the end of the test can be determined by taking resistance measurements 602 
as soon as possible after switching off and then at short intervals so that a curve of resistance against time can be 603 
plotted for ascertaining the resistance at the instant of switching off. 604 
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12.104 Mains-powered peripherals are operated under normal operation and supplied with 605 
the most unfavourable voltage between 0,94 times and 1,06 times the rated voltage. 606 

12.105 The mains-powered peripheral is operated for a duration corresponding to the most 607 
unfavourable conditions of normal use. 608 

Mains-powered peripheral outlets accessible to the user and socket-outlets accessible to the 609 
user are loaded with a resistive load that gives the rated outlet load. 610 

NOTE 101 The duration of the test can consist of more than one cycle of operation. 611 

12.106 During the test, the temperature rises are monitored continuously and shall not exceed 612 
the values shown in IEC 62841-1:2014, Table 1 and Table 2. 613 

Protective devices shall not operate and sealing compound, if any, shall not flow out. 614 

13 Resistance to heat and fire 615 

IEC 62841-1:2014, Clause 13 is 616 

– not applicable for robotic lawnmowers, non-mains powered peripherals, setup devices 617 
and remote setting devices; and 618 

– applicable for mains-powered peripherals; 619 

except as follows: 620 

NOTE 101 Resistance to heat and fire requirements for robotic lawnmowers, battery-powered peripherals and 621 
remote setting devices are specified in Clause K.13. 622 

13.101 Mains-powered peripherals shall be adequately resistant to ignition and to spread of 623 
fire. 624 

Compliance is checked by the following test. 625 

Non-metallic parts of a mains powered peripheral supporting connections that carry a current 626 
exceeding 0,2 A and non-metallic parts within a distance of 3 mm of such connections, are 627 
subjected to the glow-wire test of IEC 60695-2-11:2021, which is carried out at 850 °C. 628 

However, the tests are not applicable to: 629 

– parts supporting welded connections and parts within a distance of 3 mm of these 630 
connections; 631 

– parts supporting connections in low-power circuits described in IEC 62841-1:2014, Annex H 632 
and parts within a distance of 3 mm of these connections; 633 

– soldered connections on printed circuits boards and parts within a distance of 3 mm of these 634 
connections; and 635 

– connections on small components on printed circuit boards, such a diodes, transistors, 636 
resistors, inductors, integrated circuits and capacitors, and parts within a distance of 3 mm 637 
of these connections. 638 

14 Moisture resistance 639 

IEC 62841-1:2014, Clause 14 is 640 

– not applicable for robotic lawnmowers, non-mains powered peripherals, setup devices 641 
and remote setting devices; and 642 

– applicable for mains-powered peripherals; 643 
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except as follows: 644 

NOTE 101 Moisture resistance requirements for robotic lawnmowers, battery-powered peripherals and remote 645 
setting devices are specified in Clause K.14. 646 

14.2 Replacement: 647 

The enclosure of mains-powered peripherals shall provide the degree of protection against 648 
moisture in accordance with the classification of the mains-powered peripheral. 649 

Compliance is checked by the appropriate treatment specified in 14.2.2, with the mains-650 
powered peripheral conditions as in 14.2.1. 651 

14.2.1 Replacement: 652 

Mains-powered peripherals are not connected to the supply. 653 

Detachable parts which can be removed without the aid of a tool are removed and subjected, 654 
if necessary, to the relevant treatment with the main part. Mains-powered peripherals fitted 655 
with an appliance inlet, plug or other connector are tested without the mating connector in place. 656 
Air filters are not removed. 657 

14.2.2 Replacement:  658 

Mains-powered peripherals other than IPX0 are subjected to tests of IEC 60529:1989, as 659 
follows: 660 

– IPX1 mains-powered peripherals are subjected to the test described in IEC 60529:1989, 661 
14.2.1; 662 

– IPX2 mains-powered peripherals are subjected to the test described in IEC 60529:1989, 663 
14.2.2; 664 

– IPX3 mains-powered peripherals are subjected to the test described in IEC 60529:1989, 665 
14.2.3 a); 666 

– IPX4 mains-powered peripherals are subjected to the test described in IEC 60529:1989, 667 
14.2.4 a), except as follows: 668 

• the test is conducted with a circular horizontal unperforated support having a diameter 669 
of twice the oscillating tube radius minus 15 cm. The support is placed at the level of 670 
the pivot axis of the oscillating tube. During the test, the support is rotated about its 671 
vertical axis at a rate of (1 ± 0,1) r/min; and 672 

• the mains-powered peripheral is placed on the unperforated support; and 673 

• the horizontal centreline of the mains-powered peripheral is aligned with the pivot axis 674 
of the oscillating tube at the start of test. The movement of the oscillating tube is limited 675 
to 90° either side from the vertical, the time for one complete oscillation (2 × 90°) being 676 
(6 ± 1) s; and 677 

• the duration of the test is 10 min. 678 

– IPX5 mains-powered peripherals are subjected to the test described in IEC 60529:1989, 679 
14.2.5. For this test, the water stream is applied from all practicable directions, including 680 
the underside of the mains-powered peripheral; 681 

– IPX6 mains-powered peripherals are subjected to the test described in IEC 60529:1989, 682 
14.2.6. For this test, the water stream is applied from all practicable directions, including 683 
the underside of the mains-powered peripheral; 684 

– IPX7 mains-powered peripherals are subjected to the test described in 14.2.7. For this last 685 
test, the mains-powered peripheral is immersed in water containing approximately 1,0 % 686 
NaCl. 687 

Immediately after the appropriate treatment, the mains-powered peripheral shall withstand the 688 
electric strength test of IEC 62841-1:2014, Annex D between live parts and accessible parts, 689 
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the test voltage being 2 500 V. Afterwards, having carefully wiped the external enclosure to 690 
remove any surplus water, inspection shall show that there is no trace of water on insulation 691 
which could result in a reduction of creepage distances and clearances below the values 692 
specified in 28.1. Water drops on an appliance inlet, plug or other connector are not considered. 693 

The mains-powered peripheral is then evaluated for the risk of fire in accordance with of 18.6.1, 694 
item a). 695 

14.3 to 14.5 Subclauses 14.3 to 14.5 of IEC 62841-1:2014 are not applicable. 696 

15 Resistance to rusting 697 

IEC 62841-1:2014, Clause 15 is applicable, except for remote setting devices. 698 

Sec. Note: Should setup devices be not applicable as well? 699 

16 Overload protection of transformers and associated circuits 700 

IEC 62841-1:2014, Clause 16 is 701 

– not applicable for robotic lawnmowers, non-mains powered peripherals, setup devices 702 
and remote setting devices; and 703 

– applicable for mains-powered peripherals. 704 

NOTE 101 Overload protection of transformers and associated circuits requirements for robotic lawnmowers, 705 
battery-powered peripherals and remote setting devices are specified in Clause K.16. 706 

17 Endurance 707 

IEC 62841-1:2014, Clause 17 is not applicable. 708 

18 Abnormal operation 709 

IEC 62841-1:2014, Clause 18 is applicable. 710 

19 Mechanical hazards 711 

IEC 62841-1:2014, Clause 19 is 712 

– not applicable for robotic lawnmowers, non-mains powered peripherals, setup devices 713 
and remote setting devices; and 714 

– applicable for mains-powered peripherals; 715 

except as follows: 716 

NOTE 101 Mechanical hazards requirements for robotic lawnmowers, battery-powered peripherals and remote 717 
setting devices are specified in Clause K.19. 718 

19.3 Subclause 19.3 of IEC 62841-1:2014 is not applicable. 719 

19.4 Replacement: 720 

Mains-powered peripherals shall have adequate grasping surfaces to ensure safe handling 721 
during use. 722 

Compliance is checked by inspection. 723 
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19.5 to 19.8 Subclauses 19.5 to 19.8 of IEC 62841-1:2014 are not applicable. 724 

20 Mechanical strength 725 

IEC 62841-1:2014, Clause 20 is 726 

– not applicable for robotic lawnmowers, non-mains powered peripherals, setup devices 727 
and remote setting devices; and 728 

– applicable for mains-powered peripherals; 729 

except as follows: 730 

NOTE 101 Mechanical strength requirements for robotic lawnmowers, battery-powered peripherals and remote 731 
setting devices are specified in Clause K.20. 732 

20.3 Replacement: 733 

For 734 

– charging stations; and 735 

– other ground supported mains-powered peripherals 736 

that are classified as a class II peripheral in accordance with 7.1, IEC 62841-1:2014, 20.3.2 737 
applies. 738 

21 Construction 739 

IEC 62841-1:2014, Clause 21 is applicable, except as follows: 740 

21.17 Subclause 21.17 of IEC 62841-1:2014 is not applicable. 741 

21.17.1 Subclause 21.17.1 of IEC 62841-1:2014 is not applicable. 742 

21.17.1.1 to 21.17.1.3 Subclauses 21.17.1.1 to 21.17.1.3 of IEC 62841-1:2014 are not 743 
applicable. 744 

21.18 Subclause 21.18 of IEC 62841-1:2014 is not applicable. 745 

21.18.1 Subclause 21.18.1 of IEC 62841-1:2014 is not applicable. 746 

21.18.1.1 to 21.18.1.2 Subclauses 21.18.1.1 to 21.18.1.2 of IEC 62841-1:2014 are not 747 
applicable. 748 

21.18.2 Subclause 21.18.2 of IEC 62841-1:2014 is not applicable. 749 

21.18.2.1 to 21.18.2.4 Subclauses 21.18.2.1 to 21.18.2.4 of IEC 62841-1:2014 are not 750 
applicable. 751 

22 Internal wiring 752 

IEC 62841-1:2014, Clause 22 is 753 

– not applicable for robotic lawnmowers, non-mains powered peripherals, setup devices 754 
and remote setting devices; and 755 

– applicable for mains-powered peripherals. 756 
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NOTE 101 Internal wiring requirements for robotic lawnmowers, battery-powered peripherals and remote 757 
setting devices are specified in Clause K.22. 758 

23 Components 759 

IEC 62841-1:2014, Clause 23 is 760 

– not applicable for robotic lawnmowers, non-mains powered peripherals, setup devices 761 
and remote setting devices; and 762 

– applicable for mains-powered peripherals, except as follows:. 763 

NOTE 101 Components requirements for robotic lawnmowers, battery-powered peripherals and remote setting 764 
devices are specified in Clause K.23. 765 

23.3 Subclause 23.3 of IEC 62841-1:2014 is not applicable. 766 

24 Supply connection and external flexible cords 767 

IEC 62841-1:2014, Clause 24 is 768 

– not applicable for robotic lawnmowers, non-mains-powered peripherals, manual 769 
controllers, setup devices and  remote setting devices; and 770 

– applicable for mains-powered peripherals. 771 

NOTE 101  Supply connection and external flexible cords requirements for robotic lawnmowers, battery-powered 772 
peripherals and remote setting devices are specified in Clause K.24. 773 

25 Terminals for external conductors 774 

IEC 62841-1:2014, Clause 25 is 775 

– not applicable for robotic lawnmowers, non-mains-powered peripherals, manual 776 
controllers, setup devices and remote setting devices; and 777 

– applicable for mains-powered peripherals. 778 

NOTE 101 Terminals for external conductors requirements for robotic lawnmowers, battery-powered peripherals 779 
and remote setting devices are specified in Clause K.25. 780 

26 Provision for earthing 781 

IEC 62841-1:2014, Clause 26 is 782 

– not applicable for robotic lawnmowers, non-mains-powered peripherals, manual 783 
controllers, setup devices and remote setting devices; and 784 

– applicable for mains-powered peripherals. 785 

NOTE 101 Provision for earthing requirements for robotic lawnmowers, battery-powered peripherals and remote 786 
setting devices are specified in Clause K.26. 787 

27 Screws and connections 788 

IEC 62841-1:2014, Clause 27 is applicable. 789 

28 Creepage distances, clearances and distances through insulation 790 

IEC 62841-1:2014, Clause 28 is replaced as follows: 791 
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28.1 For mains-powered peripherals, creepage distances and clearances shall not be less 792 
than the values in millimetres shown in Table 12. The values specified in Table 12 do not apply 793 
to cross-over points of motor windings. 794 

The values in Table 12 are equal to or larger than the values required by IEC 60664-1, when 795 

– an overvoltage category II; 796 

– a material group III; 797 

– a pollution degree 1 for parts protected against deposition of dirt and for lacquered or 798 
enamelled windings; 799 

– a pollution degree 3 for other parts; 800 

– inhomogeneous electric field; and 801 

– transient overvoltages originating in the equipment not exceeding 4 000 V 802 

are applied. 803 

Protection against deposition of dirt may be achieved through the use of 804 

– encapsulation with a minimum thickness of 0,5 mm; or 805 

– protective coatings that prevent the combined deposition of fine particles and moisture on 806 
surfaces between conductors. Requirements for these types of protective coatings are 807 
described in IEC 60664-3:2016; or 808 

– enclosures that prevent the ingress of dust by means of filters or seals, provided that no 809 
dust is generated within the enclosure itself. 810 

NOTE 1 An example of encapsulation is potting. 811 

If a resonance voltage occurs between the point where a winding and a capacitor are connected 812 
together, and metal parts which are separated from live parts by basic insulation only, the 813 
creepage distance and clearance shall not be less than the values specified for the value of 814 
the voltage imposed by the resonance, these values being increased by 4 mm in the case of 815 
reinforced insulation. 816 

Compliance is checked by measurement. 817 

For mains-powered peripherals provided with an appliance inlet, the measurements are made 818 
with an appropriate connector inserted. For other machines, they are made on the machine as 819 
delivered. 820 

For mains-powered peripherals provided with belts, the measurements are made with the belts 821 
in place, and the devices intended for varying the belt tension adjusted to the most unfavourable 822 
position within their range of adjustment, and also with the belts removed. 823 

Movable parts are placed in the most unfavourable position; nuts and screws with non-circular 824 
heads are assumed to be tightened in the most unfavourable position. 825 

The clearances between terminals and accessible metal parts are also measured with the 826 
screws or nuts unscrewed as far as possible, but the clearances shall then be not less than 827 
50 % of the value shown in Table 12. 828 
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Table 12 – Minimum creepage distances and clearances 829 

Dimensions in millimetres 830 

Distances 

Class III mains-
powered 

peripherals 

Other mains-powered peripherals 

Working voltage 
≤ 130 V 

Working 
voltage > 130 V and 

≤ 280 V 

Working 
voltage > 280 V and 

≤ 480 V 

Creepage 
distance 

Clear-
ance 

Creepage 
distance 

Clear-
ance 

Creepage 
distance 

Clear-
ance 

Creepage 
distance 

Clear-
ance 

Between parts of 
different potential a: 

        

– if lacquered or 
enamelled windings or 
if protected against 
deposition of dirt 1,0 1,0 1,0 1,0 2,0 2,0 2,0 2,0 

– if not protected 
against deposition of 
dirt 2,0 c 1,5 2,0 b 1,5 3,0 b 2,5 8,0 e 3,0 

Between live parts and 
other metal parts over 
basic insulation: 

        

–  if the live parts are 
lacquered or 
enamelled windings d 
or if protected against 
deposition of dirt – – 1,0 1,0 2,0 2,0 2,0 2,0 

– if not protected 
against deposition of 
dirt – – 2,4 c 1,5 4,0 c 3,0 8,0 e 3,0 

Between live parts and 
other metal parts over 
reinforced insulation: 

        

– if the live parts are 
lacquered or 
enamelled windings or 
protected against 
deposition of dirt – – 5,0 5,0 6,0 6,0 10,0 e 6,0 

– for other live parts 
not protected against 
deposition of dirt – – 5,0 5,0 8,0 8,0 16,0 e 8,0 

Between metal parts 
separated by 
supplementary 
insulation – – 2,5 2,5 4,0 4,0 8,0 e 4,0 

a The clearances specified do not apply to the air gap between the contacts of thermal controls, protective 
devices, switches of micro-gap construction, and the like, or to the air gap between the current-carrying 
members of such devices where the clearance varies with the movement of the contacts. 

b These creepage distances are slightly lower than suggested by IEC 60664-1. Creepage distances between 
parts of different potential (functional insulation) are only associated to fire hazard, not to electric shock hazard. 
As products in the scope of IEC 62841 are products supervised during normal use, lower distances are justified. 

c These creepage distances may be reduced to values in accordance with IEC 60664-1, if the insulation parts 
are of material group II or lower. 

d Windings are considered to have basic insulation if they are wrapped with tape and then impregnated, or if 
they are covered with a layer of self-hardening resin, and if, after the test of 14.1, an electric strength test as 
specified in IEC 62841-1:2014, Clause D.2 is withstood, the test voltage being applied between the conductors 
of the winding and metal foil in contact with the surface of the insulation. 

It is sufficient that the wrapping and impregnation, or the layer of self-hardening resin, cover the windings only 
at places where it is not possible to obtain the creepage distance or clearance specified for lacquered or 
enamelled windings. 

e These creepage distances are valid for frequencies up to 30 kHz. For higher frequencies, creepage distances 
shall be in accordance with IEC 60664-4:2005. Creepage distances can be reduced in accordance with 
IEC 60664-1 if the insulation parts are of material group II or lower and/or for working voltages  ≤ 400 V, 
however they shall not be lower than the values required in the column "Working voltage > 130 V and ≤ 280 V". 

 831 
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Distances through slots or openings in external parts of insulating material are measured to 832 
metal foil in contact with the accessible surface; the foil is pushed into corners and the like by 833 
means of the test probe B of IEC 61032:1997, but it is not pressed into openings. 834 

If necessary, a force is applied to any point on internal wiring and bare conductors, other than 835 
those of heating elements, to any point on uninsulated metal capillary tubes of thermostats 836 
and similar devices, and to the outside of metal enclosures, in an endeavour to reduce the 837 
creepage distances and clearances while taking the measurements. 838 

The force is applied by means of the test probe B of IEC 61032:1997, and has a value of: 839 

– 2 N for internal wiring and bare conductors and for uninsulated capillary tubes of 840 
thermostats and similar devices; 841 

– 30 N for enclosures. 842 

The way in which creepage distances and clearances are measured is indicated in 843 
IEC 62841-1:2014, Annex A. 844 

For mains-powered peripherals having parts with double insulation where there is no metal 845 
between basic insulation and supplementary insulation, the measurements are made as 846 
though a metal foil were present between the two insulations. 847 

Means provided for fixing the machine to a support are considered to be accessible. 848 

Creepage distances and clearances within optocouplers are not measured if the individual 849 
insulations are adequately sealed, and if air is excluded between individual layers of the 850 
material. 851 

For parts of different potential, including conductive patterns on printed circuit boards, except 852 
for external mains connection, creepage distances and clearances smaller than the minimum 853 
values specified 854 

– in Table 12; or 855 

– for conductive patterns on printed circuit boards as specified below 856 

are allowed, provided 857 

– the requirements of Clause 18 are met if these creepage distances and clearances are 858 
short-circuited in turn; or 859 

– for electronic circuits, such electronic circuits comply with 18.6. 860 

For conductive patterns on printed circuit boards, except at their edges, the minimum creepage 861 
distances and clearances in Table 12 between parts of different potential may be reduced, as 862 
long as the peak value of the voltage stress does not exceed: 863 

– 150 V per mm with a minimum value of 0,2 mm, if protected against the deposition of dirt; 864 

– 100 V per mm with a minimum value of 0,5 mm, if not protected against the deposition of 865 
dirt. 866 

When the limits mentioned above lead to higher values than those of Table 12, the values of 867 
Table 12 apply. 868 

NOTE 2 The above values are equal to or larger than the values required by IEC 60664-3:2016. 869 

28.2 For mains-powered peripherals, depending on the working voltage, the distance 870 
through insulation shall be sufficient: 871 

– For working voltages up to and including 130 V, the distance through insulation between 872 
metal parts shall not be less than 1,0 mm, if they are separated by supplementary 873 
insulation, and not be less than 1,5 mm, if they are separated by reinforced insulation. 874 
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– For working voltages over 130 V, the distance through insulation between metal parts shall 875 
not be less than 1,0 mm, if they are separated by supplementary insulation, and not be 876 
less than 2,0 mm, if they are separated by reinforced insulation. 877 

– For all working voltages, the distance through reinforced insulation used between 878 
enamelled or lacquered windings and accessible metal shall not be less than 1,0 mm. 879 

The required distance through insulation may be achieved through several thicknesses of solid 880 
insulation layers that may have intervening air between the layers such that the sum of the 881 
thicknesses of the solid insulation equals the required thickness. 882 

This requirement does not apply, if either a) or b) is fulfilled. 883 

a) The insulation is applied in thin sheet form, other than mica or similar scaly material, and 884 
consists: 885 

– for supplementary insulation, of at least two layers, provided that any one of the layers 886 
withstands the electric strength test specified for supplementary insulation; 887 

– for reinforced insulation, of at least three layers, provided that, when any two of the 888 
layers are placed in contact, they withstand the electric strength test specified for 889 
reinforced insulation. 890 

The test voltage is applied between the outer surfaces of the layer, or of the two layers, as 891 
applicable. 892 

b) The supplementary insulation or the reinforced insulation is inaccessible and meets the 893 
following condition: 894 

The insulation, after having been conditioned for seven days (168 h) in an oven maintained 895 
at a temperature equal to 50 K greater than the maximum temperature rise determined 896 
during the test of Clause 12 withstands an electric strength test as specified in Annex D, 897 
this test being made on the insulation both at the temperature occurring in the oven, and at 898 
approximately room temperature. 899 

Compliance is checked by inspection and by measurement. 900 

For optocouplers, the conditioning procedure is carried out at a temperature of 50 K in excess 901 
of the maximum temperature rise measured on the optocoupler during the tests of Clause 12 902 
and Clause 18, the optocoupler being operated under the most onerous conditions which occur 903 
during these tests. 904 

 905 
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Annexes 906 

The annexes of IEC 62841-1:2014 are applicable, except as follows: 907 

Annex I 908 

(informative) 909 

 910 

Measurement of noise and vibration emissions 911 

NOTE In Europe (EN IEC 62841-4-12), Annex I is normative. 912 

I.2 Noise test code (grade 2) 913 

IEC 62841-1:2014, Clause I.2 is applicable except as follows: 914 

I.2.2 Sound power level determination 915 

I.2.2.1 General 916 

Replacement: 917 

The sound power level shall be measured using a hemispherical measurement surface 918 
according to Figure I.101. The acoustic environment, instrumentation, quantities to be 919 
measured, quantities to be determined, and the measurement procedure are specified in 920 
ISO 3744:2010. 921 

The sound power level shall be given as A-weighted sound power level in dB reference 1 pW. 922 
The A-weighted sound pressure levels, from which the sound power is to be determined, shall 923 
be measured directly, and not calculated from frequency band data. Measurements shall be 924 
made outdoors or indoors in an essentially free field. 925 

 926 

Key 927 

r radius of hemisphere 928 

Figure I.101 – Microphone positions on the hemisphere (see Table I.101) 929 

  930 
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I.2.2.2 Hand-held power tools 931 

Subclause I.2.2.2 of IEC 62841-1:2014 is not applicable. 932 

I.2.2.3 Transportable power tools 933 

Subclause I.2.2.3of IEC 62841-1:2014 is not applicable. 934 

I.2.2.4 Lawn and garden machinery 935 

Replacement: 936 

The test environment outdoors shall be a flat open space (a slope, if any, not exceeding 5/100), 937 
visibly free of sound-reflecting objects (e.g. buildings, trees, poles, sign boards) within a circular 938 
area with a radius equal to approximately three times the radius of the hemispherical 939 
measurement surface used. 940 

For the determination of sound power level, ISO 3744:2010 shall be used subject to the 941 
following modifications: 942 

– the microphone array shall be six microphone positions according to Figure I.101 and 943 
Table I.101; 944 

– for outdoor and indoor measurements, the reflecting surface shall be replaced by an artificial 945 
surface according to I.2.2.101 or a natural ground surface according to I.2.2.102. 946 
Reproducibility of results using natural grass or other organic material is likely to be worse 947 
than that required for Grade 2 of accuracy. In case of dispute, measurements shall be 948 
carried out in the open air and on the artificial surface according to I.2.2.101; 949 

– the measurement surface shall be a hemisphere with a radius, r, which depends on the 950 
cutting width of the machine under test and which shall be: 951 

• r = 4 m for machines with a cutting width up to 1,2 m; and 952 

• r = 10 m for machines with a cutting width exceeding 1,2 m. A smaller radius is 953 
permitted if it is demonstrated that the results are within 0,5 dB compared with 954 
measurements with a hemisphere of r = 10 m; 955 

– for measurements outdoors, K2A = 0 dB; 956 

– for measurements outdoors, the environmental conditions shall be within the limits specified 957 
by the manufacturers of the measuring equipment. The ambient air temperature shall be in 958 
the range from 5 °C to 30 °C and the wind speed shall be less than 5 m/s. A wind screen 959 
shall be used whenever the wind speed exceeds 1 m/s; 960 

– for measurements indoors, the environment shall be according to ISO 3744:2010 and the 961 
value of K2A, determined without artificial surface and in accordance with ISO 3744:2010, 962 

Annex A shall be ≤ 2 dB, in which case K2A shall be disregarded; 963 

– measurements shall be made using an integrating-averaging sound level meter as defined 964 
in IEC 61672-1:2013; alternatively, instruments with the time-weighting characteristics 965 
"slow", as defined in IEC 61672-1:2013, may be used. 966 

The machine is placed on the surface in such a way that the projection of the geometrical centre 967 
of the main parts (excluding grass catcher, etc.,) coincides with the origin of the coordinate 968 
system of the microphone positions. The longitudinal axis of the machine is aligned with the x-969 
axis. 970 

The measurement is carried out without an operator. 971 

NOTE It is likely that the results from conducting tests using an operator will not achieve Grade 2 accuracy. 972 

The A-weighted sound power level, LWA, in dB, shall be calculated in accordance with 973 

ISO 3744:2010, 8.2.5, as follows: 974 
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where 978 

pAL  is the surface time averaged sound pressure level according to ISO 3744:2010, 
8.2.4, in dB; 

ipA,L′  is the A-weighted emission sound pressure level measured at the ith microphone 
position, in dB; 

1AK  is the background noise correction, A-weighted; 

2AK  is the environmental correction, A-weighted, according to the requirements of this 
noise test code K2A = 0 dB; 

S is the area of the measurement surface, in m2; 

0S  = 1 m2. 

 979 

For the hemispherical measurement surface, the area S of the measurement surface is 980 
calculated as follows: 981 

= πS r 22  982 

So, from equation (I.101) 983 

where the radius of the hemisphere, r = 4 m  984 

+ 20=L LWA pA  dB 985 

where the radius of the hemisphere, r = 10 m 986 

+ 28=L LWA pA  dB 987 

Three consecutive tests shall be carried out and the result of the test LWA shall be the arithmetic 988 
mean, rounded to the nearest decibel, of the three tests. 989 
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Table I.101 – Co-ordinates of microphone positions 990 

Position 
No. 

x/r1 y/r1 z/r z 

1 +0,707 a +0,707 a - 1,5 m 

2 −0,707 a +0,707 a - 1,5 m 

3 −0,707 a −0,707 a - 1,5 m 

4 +0,707 a −0,707 a - 1,5 m 

5 −0,27 +0,65 0,71 - 

6 +0,27 −0,65 0,71 - 

1 The constant a depends on the measurement radius and is taken from Table I.102. 

 991 

Table I.102 – Values of the constant a 992 

Measurement radius r 

m 

Constant a 

4 0,927 

10 0,989 

 993 

If a non-preferred hemisphere radius is used, microphone positions 1 to 4 shall be maintained 994 
at a height z of 1,5 m and the value of the constant a shall be determined from  995 

 
2 21,5−

=
ra

r
   996 

I.2.2.101 Requirements for an artificial surface 997 

The artificial surface shall have absorption coefficients as given in Table I.103, measured in 998 
accordance with ISO 354:2003. 999 

Table I.103 – Absorption coefficients 1000 

Frequencies 

Hz 

Absorption  
coefficients 

Tolerance 

125 0,1 ±0,1 

250 0,3 ±0,1 

500 0,5 ±0,1 

1 000 0,7 ±0,1 

2 000 0,8 ±0,1 

4 000 0,9 ±0,1 

 1001 

The artificial surface shall be placed on a hard, reflecting surface and have a size of at least 1002 
3,6 m × 3,6 m placed at the centre of the test environment. The construction of the supporting 1003 
structure shall be such that the requirements for the acoustic properties are also met with the 1004 
absorptive material in place. The structure shall support the weight of an operator during the 1005 
test and when positioning the machine on the structure and the weight of the machine to avoid 1006 
compression of the absorbing material. 1007 

NOTE 101 See Annex EE for an example of a material and construction which can be expected to fulfil these 1008 
requirements. 1009 
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The artificial surface is placed so that the geometrical centre coincides with the origin of the 1010 
coordinate system of microphone positions. 1011 

I.2.2.102 Requirements for a natural ground surface 1012 

The test environment, within a circular area with a radius equal to approximately the radius of 1013 
the hemispherical measurement surface used, shall be covered with high-quality natural grass. 1014 
Before the measurements are taken, the grass shall be cut with a lawnmower to a height of cut 1015 
as near as possible to 30 mm. The surface shall be clean of grass clippings and debris and 1016 
shall be visibly free of moisture, frost, or snow. 1017 

I.2.3 Emission sound pressure level determination 1018 

Subclause I.2.3 of IEC 62841-1:2014 is applicable, except as follows: 1019 

I.2.3.1 Hand-held tools 1020 

Subclause I.2.3.1 of IEC 62841-1:2014 is not applicable. 1021 

I.2.3.2 Transportable tools 1022 

Subclause I.2.3.2 of IEC 62841-1:2014 is not applicable. 1023 

I.2.3.3 Lawn and garden machinery 1024 

Replacement: 1025 

The A-weighted emission sound pressure level at the robotic lawnmower, LpA, shall be 1026 
determined in accordance with ISO 11203:1995 as follows: 1027 

LpA = LWA −Q dB 1028 

Where Q = 8 dB. 1029 

NOTE This value of Q has been determined, during experimental investigations, to be applicable to  robotic 1030 
lawnmowers. The resulting A-weighted emission sound pressure level at the  robotic lawnmowers is equivalent to 1031 
the value of the surface sound pressure level at a distance of 0,7 m from the robotic lawnmowers. This distance 1032 
has been chosen to give satisfactory reproducibility of results, and to permit comparison of the acoustic performance 1033 
of different robotic lawnmowers. 1034 

I.2.4 Installation and mounting conditions of the power tools during noise tests 1035 

Replacement: 1036 

The machine under test shall be a new, normal production machine equipped with attachments 1037 
which affect the acoustic properties, as specified in 8.14.2. If a grass catcher is provided or 1038 
available for the machine, it shall be fitted and empty. 1039 

If the maximum cutting height of the machine is greater than 30 mm, the cutting height shall be 1040 
adjusted to the lowest position provided, but not lower than 30 mm. If the maximum cutting 1041 
height of the machine is less than 30 mm, the cutting height shall be adjusted to the highest 1042 
position provided. The cutting height shall be adjusted with the machine resting on a hard, flat 1043 
surface. 1044 

The machine is tested in a stationary position without engaging the traction drive. If the 1045 
traction drive cannot be disengaged, the machine shall be raised on support blocks sufficient 1046 
to just ensure ground clearance. The blocks shall be as small as is practicable consistent with 1047 
safety during the test and shall be well clear of the cutting means. 1048 

Full document details: 25/30507617 DC

http://www.avadocuments.com/doc/25-30507617-dc
http://www.avadocuments.com/doc/25-30507617-dc


IEC CD 62841-4-12 © IEC 2025 31 116/866/CD 
  

Noise measurements shall be started with fully charged batteries as specified by the 1049 
manufacturer but shall not be continued when the battery voltage under load drops to lower 1050 
than 0,9 times the battery voltage under load at the beginning of the measurements for lead- 1051 
acid batteries, or to lower than 0,8 times for other batteries; 1052 

The battery voltage shall be measured at the battery terminals. 1053 

During the test, the cutting means shall be engaged and unloaded. 1054 

The test shall be carried out at the maximum speed. 1055 

A motor speed indicator shall be used to check the speed of the motor. It shall have an accuracy 1056 
of ± 2,5% of the reading. The indicator and its engagement with the machine shall not affect 1057 
the operation during the test. 1058 

I.2.5 Operating conditions 1059 

Replacement: 1060 

The machine is operated at maximum speed at no-load for at least 1 min before the test is 1061 
commenced. The machine is tested with the cutting means engaged and at maximum speed 1062 
at no-load. 1063 

Three consecutive tests shall be carried out and the result of the test LWA shall be the arithmetic 1064 

mean, rounded to the nearest decibel, of the three tests. 1065 

During measurements, the machine shall operate under stable conditions. Once the noise 1066 
emission is steady, the measurement time interval shall be at least 15 s. If measurements are 1067 
made in octave or one-third octave frequency bands, the minimum period of observation shall 1068 
be 30 s for the frequency bands centred on or below 160 Hz, and 15 s for the frequency bands 1069 
centred on or above 200 Hz. 1070 

NOTE As it is difficult to apply or simulate load to robotic lawnmowers in laboratories and test results have shown 1071 
that the process noise has no significant influence on the noise results, the measurements are conducted with no 1072 
load only. 1073 

I.3 Vibration 1074 

IEC 62841-1:2014, Clause I.3 is not applicable. 1075 
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