INTERNATIONAL ISO
STANDARD 7176-14

Second edition
2008-02-15

Wheelchairs —

Part 14:

Power and control systems for
electrically powered wheelchairs and
scooters — Requirements and test
methods

Fauteuils roulants —

Partie 14: Systemes d'alimentation et de commande des fauteuils
roulants et des scooters électriques — Exigences et méthodes d'essai

——— Reference number
= — ISO 7176-14:2008(E)

© SO 2008



ISO 7176-14:2008(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT (p

© 1S0 2008

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2008 — All rights reserved



ISO 7176-14:2008(E)

Contents Page
o] =NV o T v
0 e Yo 11 e o) vii
1 Scope ,A .............................................................................................................................................. 1
2 Normati(gsf (= (= = 1
3 Terms and&finitions ........................................................................................................................... 2
4 Apparatus Oé .................................................................................................................................. 5
5 Preparation of te 1= [ 3 - 1 8
51 Wheelchair SEet-UP . ccmmeeemeeeeeeeieeeeeeeeeeeeennnnnnnnnnnnnn s sn s sn s s sn s snsnsnsssssssnsssssssssssssssnsssssmnmnmnnnnnnnnnnnnnn 8
5.2 Loading the WheelCHa)K,...........cooviiiiiii 8
5.3 Wheelchair attribDUtes e -« e ceiiiiiiiiiiiii i me e s e s s e e e e s e mmnnes 8
5.4 Wheelchair docUmMeNntalida,...... ... i sr e e e smms e s e e s s mme e e s ee s e smme e e e s e nmmnnes 8
5.5 Preparation records....... 6 ............................................................................................................... 9
6 Guidance for tests ............... {p .......................................................................................................... 9
6.1 QLI o (e (= . 9
6.2 Batteries.........ccoeeiiimniniiicees @ ..................................................................................................... 9
6.3 Test conditions .........ccccccvvrrinnnees /o ................................................................................................. 9
7 Single fault safety o 9
71 Single fault conditions ........................ @ ........................................................................................... 9
7.2 Controller command signal processing%mre ............................................................................... 10
7.3 Controller output device failure ................ 0 SN 12
7.4 Ability to stop when power is removed....... é .............................................................................. 15
8 D 1= (' | o <. 17
84 ONIOFE SWILCH .oovoessoeoesesssoessssseesesssseeees e (% ....................................................................... 17
8.2 Current consumption while switched off ..............: o .................................................................... 17
8.3 Control signal at switch on.........ccccciiiciniininnnnnnn .@ ................................................................. 18
8.4 Safe operation as the battery set becomes depleted.5f........cccceiiicieiiccceen e 18
8.5 Over-discharge protection........ccccccevveccciiernennniccccsseeeee e s Qg erereerr s s s s sssmmr e e s smn e e s s smne e e e s 20
8.6 Controller over-voltage protection..........ccccccerrereccccecennnnn. /é ........................................................ 21
8.7 Switch-off while driving.........cccccciiiiiiccccr e sprnneeeereeaasesasnnneereesaaasasnanesansrannnnes 22
8.8 Measuring deviCes.........cccccrrrrrrrrrsrsrsnsrsss s s s sssssn s s s Q’ ................................................ 22
8.9 Drive inhibit during charging.........ccccccorriiirirrrrrnrnrrrrrrrr e é ............................................... 23
8.10 Charging connection voltage drop .........cccocccerrrrrriicccsecerenenensnens ._j-r ............................................ 23
8.11  Non-powered MObility ..........coceeereririereriererieresieres s se s ses e sesaens @ ...................................... 24
8.12  BraKeS ...ccciicceieirceerissseeessssne e s s sns e s s sns e s s snn e e ssssnne s ssssnnaessssnneensssnneensensNe L .................................. 26
8.13  Battery enclosures........ e o 27
P T L 28
8.15  Safety of MOVING PArtS .......cccoiiiiiiiir e ————————— 28
8.16  Use in combination with other devices .........coo s 28
9 Protection against electric shock, burns, fire and explosion ..........ccccoccecirrrcccmnrrcccer e 28
9.1 Electrical iNSUIAtioN ... s e 28
9.2 Protection from non-insulated electrical parts...........cccoooeoirircecer e 29
9.3 (O3 o 0T 0T o L= e T ) Y 29
9.4 Stalled condition Protection ..o e 34
9.5 SUIface tEMPEIrAtUIES ..o sn e e s sm s e e e e e e s s e s s smn e e e e e e e sa s s smmn e e e e eesassnnnnnennssan 36
9.6 Disconnection of battery System ... ———————— 37
9.7 Resistance to ignitioN.........cccciiiii i ———————— 37

© ISO 2008 — All rights reserved iii



ISO 7176-14:2008(E)

10 =3 o o g e o 1o 37
10.1 L LT =Y T (=] o T 37
10.2  OPErating fOrCES .....omiiiiiiiiiciicriir s rseer e re s ssssr e e e e e s s s s s s sm s e e e e e eesa s same e e e e eesaas s snmneneensssssnnnnnennssan 38
L0 2R N 9 T o F= 3V o o X7 14 o o X 40
O S © 1 Vo 13 e [T o SRS 40
R T 0 o 1 4T o2 o SRS 40
O T VU T 11 o =Y e T = 40
10.7  AcoustiC Warning deVICe ......cccuiiiiiiiiiiiiir i 42
11 [ T T T o1 ] SO P SRR 43
1.1 L0 41 oY o[-0 T 43
B I T o T 0. S SRR PSTIOS 44
11.3 Connectors ..... 6‘ ............................................................................................................................ 44
12 Electrical connee@‘hs ........................................................................................................................ 44
12.1 01 2=Y o] g E=T g Ve [ 1 o 71 [ 4 44
12.2  Wire routing............... o7 45
12.3 Wire colours................ Q ................................................................................................................. 45
12.4 Intermediate battery cor%ion [0 Xo 3V =Y e | V1o 1= 45
13 Environmental % ......................................................................................................... 46
13.1  Substance/liquid iNGress (iN) &g ..o 46
13.2 Leakage of substances (out)...} )? ................................................................................................... 46
13.3  Electromagnetic compatibility.... ()C ................................................................................................ 46
14 Misuse and abuse ..........cccceueuerennnne. {S’ ............................................................................................ 46
141 Reversed polarity at the battery set.M.... ..o ———— 46
14.2  Integrity of enclosures..........ccociiiiicee et i ——— 47
15 Information provided with the wheelchair@/q‘ied to control systems..........ccoocmiiriiiiciciiennnen, 48
< T00 B € 7= 1= - | <0~ SO SRS 48
15.2 Battery connection and circuit protection di@ g 48
15.3  Operation of wheelchair ...........cccrrerrriicccinennnnn ,{.f ........................................................................ 48
15.4  Safety information provided to operators ............ @ ..................................................................... 49
15.5 Removable parts .......cccccc s é, .................................................................. 49
I T 0= T 11 = T = 49
16 Testreport....... % ........................................................... 49
17 DiSCIOSUIE ..o Q ...................................................... 50
Annex A (informative) Guidance on wheelchair wire sizing and prot@&n .............................................. 51
BiblIOGraPRNY ...cceceeueieeeeerceeeeeaeseeseseeessesesassessssssssssssessessssssessessesssssssnsensssnnsd /é ............................................ 53
iv © ISO 2008 — All rights reserved



ISO 7176-14:2008(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established ha% right to be represented on that committee. International organizations, governmental and
non-governmentalgin liaison with ISO, also take part in the work. ISO collaborates closely with the
International Ele@echnical Commission (IEC) on all matters of electrotechnical standardization.

International Standé?ar,e drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of techn ommittees is to prepare International Standards. Draft International Standards
adopted by the technical mittees are circulated to the member bodies for voting. Publication as an
International Standard requi pproval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibiify)that some of the elements of this document may be the subject of patent
rights. ISO shall not be held respon@g for identifying any or all such patent rights.

*

ISO 7176-14 was prepared by Technioﬁ?ommittee ISO/TC 173, Assistive products for persons with disability,
Subcommittee SC 1, Wheelchairs.

This second edition cancels and replaces th,wst edition (ISO 7176-14:1997), all clauses of which have been
technically revised. s

ISO 7176 consists of the following parts, under th reral title Wheelchairs:
— Part 1: Determination of static stability @

— Part 2: Determination of dynamic stability of electric we/chairs

— Part 3: Determination of effectiveness of brakes @

— Part 4: Energy consumption of electric wheelchairs and sc@;‘rs for determination of theoretical distance

range
— Part 5: Determination of dimensions, mass and manoeuvring s?%

— Part 6: Determination of maximum speed, acceleration and dece/eg'oéof electric wheelchairs
— Part 7: Measurement of seating and wheel dimensions .A

— Part 8: Requirements and test methods for static, impact and fatigue stren@L

— Part 9: Climatic tests for electric wheelchairs (p

— Part 10: Determination of obstacle-climbing ability of electric wheelchairs

— Part 11: Test dummies

— Part 13: Determination of coefficient of friction of test surfaces

— Part 14: Power and control systems for electrically powered wheelchairs and scooters — Requirements
and test methods

— Part 15: Requirements for information disclosure, documentation and labelling

— Part 16: Resistance to ignition of upholstered parts — Requirements and test methods

© 1SO 2008 — All rights reserved \"
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— Part 19: Wheeled mobility devices for use in motor vehicles

— Part 21: Requirements and test methods for electromagnetic compatibility of electrically powered
wheelchairs and motorized scooters

— Part 22: Set-up procedures
— Part 23: Requirements and test methods for attendant-operated stair-climbing devices

— Part 24: Requirements and test methods for user-operated stair-climbing devices

— Part 26: Vocabularg\

Vi © ISO 2008 — All rights reserved
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Introduction

This part of ISO 7176 specifies some wheelchair tests that are conducted on an inclined test plane. The
intention of these tests is not to evaluate the performance of a wheelchair at the maximum gradient on which it
is capable of operating Instead, the objective is to reveal any changes in the wheelchair's behaviour that
might occur und fauIt conditions, and these changes are more readily discovered when it is operated on a
slope. For con nce, the inclined test plane has a fixed gradient, representative of those on which the
wheelchair mlgh

The range of ambieﬁ’ eratures under which testing is carried out is limited to allow comparison between
the performance of a Ichair in normal operation and performance when faults are introduced.

© ISO 2008 — All rights reserved Vi
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Wheelchairs —

Part 14:
Power and control systems for electrically powered wheelchairs
and scoofrs — Requirements and test methods

%
WARNING — This p%ﬁ ISO 7176 calls for the use of procedures that may be injurious to health if
adequate precautions not taken. It refers only to technical suitability and does not absolve those

carrying out or commis ing the tests from legal obligations relating to health and safety. For tests
that could cause the wh hair to exhibit dangerous behaviour, it is recommended that prior to
carrying out those tests, t jkely outcome is assessed to establish appropriate arrangements to

minimize any risks. @

.
1 Scope {9
This part of ISO 7176 specifies requirem@ and associated test methods for the power and control systems
of electrically powered wheelchairs and sg@s. It sets safety and performance requirements that apply
during normal use and some conditions of ab and failure. It also specifies methods of measurement of the
forces necessary to operate controls and sets Iir@%)n the forces needed for some operations.

*

This part of ISO 7176 is applicable to electrically p@red wheelchairs and scooters with a maximum speed
no greater than 15 km/h intended to provide indoor /or outdoor mobility for one disabled person whose
mass lies in the range specified in ISO 7176-11.

Q

2 Normative references %

The following referenced documents are indispensable for th@plication of this document. For dated
references, only the edition cited applies. For undated referen ?G( the latest edition of the referenced
document (including any amendments) applies. @

ISO 3287, Powered industrial trucks — Symbols for operator controls andéer displays
ISO 7176-3, Wheelchairs — Part 3: Determination of effectiveness of brak

ISO 7176-4, Wheelchairs — Part 4: Energy consumption of electric w%‘airs and scooters for
determination of theoretical distance range @

ISO 7176-6, Wheelchairs — Part 6: Determination of maximum speed, acceleration and deceleration of
electric wheelchairs

ISO 7176-9, Wheelchairs — Part 9: Climatic tests for electric wheelchairs
ISO 7176-11, Wheelchairs — Part 11: Test dummies
SO 7176-13, Wheelchairs — Part 13: Determination of coefficient of friction of test surfaces

ISO 7176-15, Wheelchairs — Part 15: Requirements for information disclosure, documentation and labelling
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ISO 7176-21, Wheelchairs — Part 21: Requirements and test methods for electromagnetic compatibility of
electrically powered wheelchairs and motorized scooters

ISO 7176-22, Wheelchairs — Part 22: Set-up procedures
ISO 7176-26, Wheelchairs — Part 26: Vocabulary
IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60601-1, Medical electrical equipment — Part 1: General requirements for basic safety and essential
performance

IEC 60601-1-2, MedicaT)\ trical equipment — Part 1-2: General requirements for basic safety and essential
performance — Collateralk§#pdard: Electromagnetic compatibility — Requirements and tests

IEC 61032, Protection of persvand equipment by enclosures — Probes for verification

IEC 62262, Degrees of protectio%vided by enclosures for electrical equipment against external mechanical
impacts (IK code) Q

EN 563, Safety of machinery — T@ratures of touchable surfaces — Ergonomics data to establish
temperature limit values for hot surface @

EN 12182, Technical aids for disabled per? — General requirements and test methods
e
EN 30993-1, Biological evaluation of medical d@ces — Part 1: Guidance on selection of tests

UL 94, Tests for flammability of plastic materials f?pas‘s in devices and appliances

®
%

For the purposes of this document, the terms and definitions% in ISO 7176-26 and the following apply.

3.1
nominal voltage 0

suitable approximate value of the voltage used to designate or iden@?battery

3 Terms and definitions

*

[Adapted from IEV 482-03-31] ®/ﬁ

2 %
command signal O,

electrical signal from the control device 6

3.3 ;A

control device @
device with which the operator indicates the desired speed and/or direction of moveme ﬁe wheelchair

NOTE A control device can be an integral part of a controller. (p

3.4

controller

electrical devices, circuits, and the case(s) in which they are housed that are used to convert the operator's
indication of desired speed and/or direction of movement into the appropriate power to be supplied to the
motor(s)

3.5

pinch point

location at which a moving part comes into contact with or close proximity to another part such that another
object at that location would be cut or crushed
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