INNTERNATINANAT I€N

This is a preview of "ISO 7176-14:2022". Click here to purchase the full version from the ANSI store.

Third edition
2022-03

Wheelchairs —

Part 14:

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

Fauteuils roulants —

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

Reference number
ISO 7176-14:2022(E)

© IS0 2022


https://webstore.ansi.org/Standards/ISO/ISO7176142022?source=preview

ISO 7176-14:2022(E)

This is a preview of "ISO 7176-14:2022". Click here to purchase the full version from the ANSI store.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2022

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © 1S0 2022 - All rights reserved


https://webstore.ansi.org/Standards/ISO/ISO7176142022?source=preview

ISO 7176-14:2022(E)

This is a preview of "ISO 7176-14:2022". Click here to purchase the full version from the ANSI store.

Contents Page
FOT@WOTM. ... eee et eeeeeeeeeeeeeeeeeeeeeeeeeseeseeseeeees vii
| 0010 o0 X0 L0 Ut (o) o W E0O OO viii
1 SCOPI@ ... 1
2 Normative references
3 Terms and definitions
4 Apparatus
5 Preparation of test Whe@lCRair ... 9
51 W HEELCNATT SEEUD e 9
5.2 Loading the wheelchair. .9
5.3 ATV S TST<) el s T D= Ut o1 0] UL <L 9
5.4 Wheelchair dOCUMEITATION . ... 9
5.5 PrePATAtION TE@COTAS ..o 10
6 GUIEAAINICE FOI TESES ..........ooooooceee oo 10
6.1 Test order
6.2 5 U <) o3 (T
6.3 B ST o036 e L 1) o X300 10
7 SINGLE FAULE SATETY ...
7.1 Single fault conditions
71.1 General........
70,2 REQUITEIMEIITS .....oooiiiiiiiiisis i
7.2 Controller command signal processing failure ..., 11
7.2.1 General
7.2.2  REQUITEIMEIITS ...t
T.2.3  T@SEIMMETIIOM oo
7.3 Controller output device failure.........cccoocoe.
7.3.1 General ..
7.3.2  Requirements
7.3.3  Testmethod ...,
7.4 Ability to stop when power is removed
2 R 7<) 4 1<) o= OO
742 REQUITEIMIEIITS . ...ooooi it
2% T K=Yy o 4 01 o o Lo Yo S
8 DI@STGIN ...

8.1 On/off switch

811 REQUITEIMIEIITS ..ot
B.1.2  TeSTIMETIOM ..o
8.2 Current consumption while switched off
82,1 GEINETAL .ok
8.2.2  REQUITEIMIEIIT. ..otk
8.2.3 Testmethod ...
8.3 Control signal at switch on ...,
8.3.1 Requirement..........
8.3.2  Testmethod ...
8.4 Safe operation as the battery set becomes depleted..

S0 N €T -) =) - 1 O
8.4.2  REQUITEIMIEIITS ...t
8.4.3 Testmethod ...

8.5 Over-discharge protection ...
8.5.1 Requirement...........
8.5.2 Testmethod ...

8.6 Controller over-voltage protection

© 1S0 2022 - All rights reserved iii


https://webstore.ansi.org/Standards/ISO/ISO7176142022?source=preview

ISO 7176-14:2022(E)

This is a preview of "ISO 7176-14:2022". Click here to purchase the full version from the ANSI store.

8.6.1 General........
8.6.2 Requirements
8.6.3 Testmethod.....
8.7 SWiItCh-0Off While AIiVINE oo 23
B.7.1  GEINETAL ...t
8.7.2 Requirements
8.7.3  TeSTIMETIOM ...
8.8 MEASUTTIING AEVICES ...ttt
8.8.1 General...........
8.8.2 Battery gauge
89 Drive inhibit dUring Charging. ... 25
B.9.1  GEINETAL .o

8.9.2 Requirement..
8.9.3 Test method
8.10 Charging connection VOItage IO . ... 25
8.10.1 General ...
8.10.2 Requirements.....
8.10.3 Test method.....
8.11 Non-powered mobility..
8.11.1 General........
8.11.2  REQUITEIMIEIITS ....oooioocieeiiieiieiissesesese s
B.11.3  BraKe TEIEASE .....oooooe e
8.11.4 Testmethod......
8.12 Brakes.....n
8.12.1 General........
8.12.2 Requirement..
8.13 Battery enclosures......
8.13.1 Requirements
B.13.2  TESTIMETNOM ..ot
8.14 Symbols
8.15  SafEty Of MOVINE PATTS ..o
BL15.T  GEINETAL .o
8.15.2 Requirements...
8.16 Software faults.........
8.16.1 General....
8.16.2 Requirements..........
8.17 Use in combination with other devices
8.18  WIIElESS tECNIMOIOZY ..o
8181 GEINEIAL .o
8.18.2 Wireless technology related labelling.
8.18.3 RiSK aSSESSMENT.....cccovvvrrirrriireierssneesssisse s
8.18.4 Wireless coexistence testing and verification.....
8.19 Maintenance and VAIUATION ...

9 Protection against electric shock, burns, fire and explosion ... 32
9.1 Electrical Isolation of a wheelchair frame
10 80 0 R 71 1<) o= Y OSSO
0,12 REQUITEIMEIIES ..o

9.1.3  Testmethod ...
9.2 Protection from non-insulated electrical parts..
0.2.1  General ...
9.2.2 Requirement..
9.2.3 Testmethod..
9.3 CITCUIE PIOTECTION ..o
.31 GIETAL .o
9.3.2 Requirements
9.3.3 Testmethods......cocsien
9.4 Stalled condition protection
10 S 071 1<) i Y OO

iv © IS0 2022 - All rights reserved


https://webstore.ansi.org/Standards/ISO/ISO7176142022?source=preview

ISO 7176-14:2022(E)

This is a preview of "ISO 7176-14:2022". Click here to purchase the full version from the ANSI store.

10

11

12

13

9.4.2 Requirements....
9.4.3 Testmethod ...
9.5 Maximum thermal drive test...
L0 TR T S 7<) s <) =Y
L0 TS T2 N <T3 o ¢ U1 0 (o 1o 5000000000000 000000000000

9.6 Surface temperatures

9.7 Isolation of battery system
O.7.1 GEIETAL ..o
9.7.2  Requirement.........
9.7.3  Isolate switch requirements
0.74  IMPLIEMENEATION ...ooo e
0.7.5 TSt MEEROAS ..o s

9.8 Resistance to ignition
0,81 GEIETAL ..o
0.8.2  REQUITEIMIEIITS ..ok

Ergonomics...........ccccconen
10.1  Operator interface..
10.2  Operating forces.......
T0.2.1 GOIIETAL -t
10.2.2  REQUITEIMIEIIETS ..ooooiiiiiiiiii ik 46
10.2.3 Test method
10.3  DESPIAY POSTEION .o
104 ON /O INAICATOT oot
10.5 Connectors...........
10.6  Audible noise
T0.6.1 GEIIETAL oottt
10.6.2  REQUITEIMIEIIE . ...oooocieiiieiiie e 48
10.6.3 Test method
10.6.4 Ancillary @qUIPMENTE TS E ... 49
10.7  ACOUSEIC WATTHNEZ QEVICE. ... 50
10.71 General.........
10.7.2 Requirements.
10.7.3 Test method ...

DIUTADTIIEY ...
T1.1 CONEIOL AOVICES ..o
11.1.1 General
11.1.2 REQUITEIMEIIE. ...ocoiiiie et
T1.2  SWIECRES ootk
11.2.1 General ..
11.2.2 Durability requirements
11.2.3  Safety F@QUITEIMEINIES. . ..ooi oo
T1.3 COMIMECTOTS oo
11.3.1 General
11.3.2 Requirements

ELeCErical COMMECTIONS. ...t
12.1 Interchangeability..
12.2 Wirerouting.............

12.2.1 General.....

12.2.2 Requirements

12.2.3 TESTIMEENOM oo
12.3  WIre COlOUTS. .o
12.4 Intermediate battery connection power drains..

12.4.1 General....

12.4.2 Requirements.

12.4.3 TESTIMNETNOM oo
ENVIFOMIMEIEAL .......oocccooooiie et 54

© IS0 2022 - All rights reserved v


https://webstore.ansi.org/Standards/ISO/ISO7176142022?source=preview

ISO 7176-14:2022(E)

This is a preview of "ISO 7176-14:2022". Click here to purchase the full version from the ANSI store.

13.1  Substance/liquid Ingress (In) ...
13.2 Leakage of substances (out) .........cccc...
13.3  Electromagnetic compatibility
13.4  Biocompatibility and LOXICITY ..o
14 MISUSE QI ADUISE ...
14.1 Reversed polarity at the battery set
14.1.1 General ...

14.1.2 Requirements....

14.1.3 Test method.....
14.2  Integrity of enclosures..

14.2.1 General...........

14.2.2 REQUITEIMIEIITS ...oooccieiiie et

14.2.3  TESTIMNETIOM ..ot
14.3  Protection against UNauthoriZed aCCESS. . ... 56

15 Information provided with the wheelchair related to control systems.................cccc 56

15.1

15.2  OPErator GIAGTAIIIS oottt

15.3  Operation Of WheelChair ...

15.4 Safety information provided to operators...

15.5  REIMOVADIE PAITS oo
16 T@STT@POTT ... 58
17 DISCLOSUT@ ... 59
Annex A (informative) Guidance on wheelchair wire sizing and protection ... 60
Annex B (informative) Guidance to estimate reverberation time for an acousticarea..................... 62
Annex C (informative) Guidance for switch circuit desSign ... 63
BIDIIOGIAPIIY ...t 65

vi © IS0 2022 - All rights reserved


https://webstore.ansi.org/Standards/ISO/ISO7176142022?source=preview

ISO 7176-14:2022(E)

This is a preview of "ISO 7176-14:2022". Click here to purchase the full version from the ANSI store.

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 has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 173, Assistive products, Subcommittee
SC 1, Wheelchairs.

This third edition cancels and replaces the second edition (ISO 7176-14:2008), which has been
technically revised.

The main changes compared to the previous edition are as follows:
— addition of provisions on the following:
— wireless communication technology;
— thermal drive test;
— occupant operable battery isolation switch;
— battery chemistries other than lead-acid.
Alist of all parts in the ISO 7176 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Electronic control systems in electric powered wheelchairs and scooters are critical for the safety,
functionality and reliability of the vehicle.

This document 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 under fault conditions, and these changes are more readily discovered when
it is operated on a slope. For convenience, the inclined test plane has a fixed gradient, representative of
those on which the wheelchair might be used.

The range of ambient temperatures under which testing is carried out is limited to allow comparison
between the performance of a wheelchair in normal operation and performance when faults are
introduced.

With inter-module wireless communication becoming more common with the possibility that the
communication may cause changes in the behaviour of other devices, a subclause has been added to
assist with an associated safety assessment.
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