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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee ME-067, Assistive Technology Products for Persons with Disability, to supersede
AS/NZS 3696.14:1998, Wheelchairs, Part 14: Power and control systems for electric wheelchairs—
Requirements and test methods.

The objective of this Standard is to specify requirements and associated test methods for the power
and control systems of electrically powered wheelchairs and scooters. It sets safety and performance
requirements that apply during normal use and some conditions of abuse and failure. It also specifies
methods of measurement of the forces necessary to operate controls and sets limits on the forces
needed for some operations.

This Standard is identical with, and has been reproduced from ISO 7176-14:2008, Wheelchairs,
Part 14: Power and control systems for electrically powered wheelchairs and scooters—Requirements
and test methods.

As this Standard is reproduced from an International Standard, the following applies:
(a) In the source text ‘this part of ISO 7176° should read ‘this Australian/New Zealand Standard’.
(b) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian/New Zealand Standard

ISO AS
3287 Powered industrial trucks—Symbols for 2359 Powered industrial trucks
operator controls and other displays
2359.5 Part 5: Symbols for operator controls
and other displays

AS/NZS
7176 Wheelchairs 3696 Wheelchairs
7176-3 Part 3: Determination of effectiveness 3696.3 Part 3: Determination of effectiveness of
of brakes brakes
7176-13 Part 13: Determination of coefficient of 3696.13 Part 13: Determination of coefficient of
friction of test surfaces friction of test surfaces
7176-22 Part 22: Set-up procedures 3696.22 Part 22: Set-up procedures
AS/NZS ISO
7176 Wheelchairs
7176-9 Part 9: Climatic tests for electric 7176.9 Part 9: Climatic tests for electric
wheelchairs wheelchairs
7176-11 Part 11: Test dummies 7176.11 Part 11: Test dummies
7176-26 Part 26: Vocabulary 7176.26 Part 26: Vocabulary
EN AS EN
12182  Technical aids for disabled persons— 12182  Technical aids for disabled persons—
General requirements and test methods General requirements and test methods
IEC AS
60529  Degrees of protection provided by 60529  Degrees of protection provided by
enclosures (IP Code) enclosures (IP Code)

Only international references that have been adopted as Australian or Australian/New Zealand
Standards have been listed.
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The term ‘informative’ has been used in this Standard to define the application of the annex to which
it applies. An ‘informative’ annex is only for information and guidance.



AS/NZS ISO 7176.14:2013 iv

8.10
8.11
8.12
8.13
8.14
8.15
8.16

9.1
9.2
9.3
9.4
9.5
9.6
9.7

CONTENTS
T o - ST PRR 1
NOIMALIVE rEfErE@NCES ........ciiiiiiiiee i s rr s s re e e e s s s s s s e e e s anass s e e reesnnnassa et e e e ssnnsnnnsasassrenannn 1
=Y 00 T3 T o e L= T3 14 o 2
APPATALUS ....cooeceeeeecieeieeeieeeenennnnennnnnnnnsnsnsnsssssnsnsssnsnsssssssssssssssssssssssssnssssssssssssssssssssnsssssssssnnnnnnnnnnnnnnnnnnnnnnnn 5
Preparation of test WheelChair ... e e s s e e s 8
LA L L= =1 Lo o F= T T =Y T T o 8
Loading the wWheelChair ..o 8
WheelChair attriDULES ..........coiieeiiiii e e rs s e res s s resss s s ran s sransss s eansssssansssssenansssrennnsnnnen 8
Wheelchair doCUMENtAtIoON........coceeiiiiiii e ree s resss s s ren s s rans s s ranssssrennssssaansssreennnsnnnen 8
L =T 0 X 1= Lo 4 =Yoo ¢ o £ 9
L C T E= g Lo =30 {0 g (== < 9
B =5 A ] (= 9
= 2= 1 (= (= 9
B =53 Ao Y 4 Lo 11 4o Y 1 9
Single fault SAfEtY ......ccccviiiiiicccre e nnr e sa e nnne e e n e e s 9
Single fault CONItIONS ...........eueeeeiiiiiii e mn e e e s s s mn e e e e e mmnne e e neean 9
Controller command signal processing failure ........cccccooccccimiiii s 10
Controller output device failure ...........cccoiiiiiiiiccccrr s mn e e e s s an e e e e e s 12
Ability to stop when POWer iS remOVed.......... i 15
D T T | o 17
(010710 H=3, 1 (e 3 T 17
Current consumption while switched off .............. s 17
Control signal at SWItCh ON ... ————— 18
Safe operation as the battery set becomes depleted...........ccoriicciirii e 18
Over-discharge ProteCtioN.........ccccciicccciiciiiiii s sn e e e e s s smn e e e e e e s s s s smnneeeeenan 20
Controller over-voltage prote@Ction...........ccccceiiiccciieeiiriin s sss e s e e e e s s s smn e e e s 21
Switch-off While driVing...........iiiri e ss e s s nn e e e e e amnn e e e e e s 22
L L= EET UL T Yo e Lo T = 22
Drive inhibit during charging.........cccccciiiiiririirrrrrrrrrrr e e 23
Charging connection voltage drop ........cccccceeiiicciiimerrriinissccsssree s s sss s e e e s s smnn e e e e s s ss s s s nmnenssas 23
Non-powered MODbIlity ..o —————— 24
2 3= 11 26
Battery ENCIOSUIES........coiiiiiiiiie e 27
SYMDOIS ... s nnane 28
Safety of MOVING PArtS ......coo i —————— 28
Use in combination with other deViCes ..........ciiiiiiiieeciiiiiirecrr e e e s e nn s e e s e e ennes 28
Protection against electric shock, burns, fire and explosion ........cccccovicccciserir e 28
=] =Y o2 4 o= I 1 10 | =14 oY o 28
Protection from non-insulated electrical parts.........c..cccoociiiiiiicccccccer e 29
O3 1 o3BT 0 o7 0 (=T o oY o 1SS 29
Stalled condition Protection ... 34
SUITaCe tEMPEIrAtUIES ....cci e rsss e e e s s s e e e e e e s s e s s smn e e e e e eesa s smmn e e e e eessssnnnnnennssan 36
Disconnection of battery System ... ————————— 37

Resistance to ignitioN.........cccciiiiiic e ——————— 37



AS/NZS ISO 7176.14:2013 v

Page
10 o o o 1 1= 37
101 L EET=Y g1 41 (= o - T =S 37
10.2  Operating fOrCes ... 38
10.3  Display POSIHION .....eeiiiiiiii i e 40
0T SR © 147 o3 1 14 o [T o1 P 40
TR T 0o T3 =Y e o1 P 40
10.6  AUAIDIE NOISE.......eeeeeee e s e e n s 40
10.7  Acoustic Warning d@VICE ...t ms e mm s e e e s s namnn e e e e 42
1 D T = o ] 43
111 CONLIOl AEVICES ...t ms e s e amn e e e e e e s e amn e s e e s ea s nnmnn e e e e esnnnnnn 43
T 1 T | o o == 44
T T 0o T4 = e o= 44
12 Electrical CONNECHIONS ... s s s 44
121 Interchangeability ........ccociiiiiiiiir 44
(720 T =Y o 1 {3V 45
7 T T4 T = o o1 U T P 45
12.4 Intermediate battery connection power drains............ccccoiiiiiiiinnniin - 45
13 ENVIronmental ...........e s 46
13.1  Substance/liquid iINGress (IN) ... s 46
13.2 Leakage of SUDStANCeS (OUL)........ooo i 46
13.3  Electromagnetic compatibility ...........ccooomiiiiiiiii e —— 46
14 MiSUSE anNd @DUSE ... 46
141 Reversed polarity at the battery set........... i ——— 46
14.2  Integrity Of @NCIOSUIES.........ceeiee it s s e mnn e e n e 47
15 Information provided with the wheelchair related to control systems..........cccccvriicnriiciccnninccenn, 48
15.1 7= 1T - S 48
15.2  Battery connection and circuit protection diagram ...........cccciiiiiciiiniis e ————— 48
15.3  Operation of WheelChair ... s 48
15.4  Safety information provided to Operators .........cccciiriiiiiiiii e ——— 49
15.5  RemMOVADI@ PAILS ......cooiiiiiiiiri e 49
S T 50T T [T - L 1= 49
16 LIS 3 = Yo 49
17 D T L= o2 (o T = 50
Annex A (informative) Guidance on wheelchair wire sizing and protection ..........ccccccniiiniiiiiiiicnninnnnee 51

1 o1 e T T T o 37/ 53



AS/NZS ISO 7176.14:2013 Vi

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 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.
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AUSTRALIAN/NEW ZEALAND STANDARD

Wheelchairs

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

WARNING — This part of ISO 7176 calls for the use of procedures that may be injurious to health if
adequate precautions are not taken. It refers only to technical suitability and does not absolve those
carrying out or commissioning the tests from legal obligations relating to health and safety. For tests
that could cause the wheelchair to exhibit dangerous behaviour, it is recommended that prior to
carrying out those tests, the likely outcome is assessed to establish appropriate arrangements to
minimize any risks.

1 Scope

This part of ISO 7176 specifies requirements and associated test methods for the power and control systems
of electrically powered wheelchairs and scooters. It sets safety and performance requirements that apply
during normal use and some conditions of abuse and failure. It also specifies methods of measurement of the
forces necessary to operate controls and sets limits on the forces needed for some operations.

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

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

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

ISO 7176-4, Wheelchairs — Part 4: Energy consumption of electric wheelchairs 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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