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PREFACE

This Standard was prepared by the Standards Australia Committee ME-067, Assistive Technology
Products for Persons with Disabilities, to supersede, in part, AS/NZS 3695.2:2013, Wheelchairs,
Part 2: Requirements and test methods for electrically powered wheelchairs (including mobility
scooters).

The objective of this Standard is to specify test requirements and minimum performance, safety and
durability requirements for electrically powered wheelchairs, scooters and their battery chargers.

This Standard is an adoption with national modifications and has been reproduced from
EN 12184:2014, Electrically powered wheelchairs, scooters and their chargers — Requirements and
test methods. The modifications are additional requirements and are set out in Appendix ZZ, which
has been added to the end of the source text.

The braking requirements of this Standard differ from the braking requirements of EN 12184
primarily when the wheelchair is in ‘freewheel mode’. This Standard requires a warning in the user
manual where no braking exists when a wheelchair is in freewheel mode while EN 12184 does not.

Where this Standard does not apply to particular wheelchairs, contracting parties should consider if
relevant parts of this Standard can be used.

Manufacturers may also wish to consider if relevant parts of this Standard can be used to assess the
performance of their products against the relevant requirements for medical devices in the
Therapeutic Goods Act 1989 (Cth).

In revising this Standard, the committee continues to incorporate developments from the ISO series of
test methods for wheelchairs (ISO 7176) and seating (ISO 16840).

This Standard is part of a series as follows:
AS/NZS 3695.1, Wheelchairs, Part 1: Requirements and test methods for manual wheelchairs.

AS 3695.2,  Wheelchairs,  Part 2: Requirements  for  electrically  powered  wheelchairs
(this Standard).

SA TS 3695.3, Wheelchairs, Part 3: Requirements for designation of powered wheelchairs and
mobility scooters for public transport and/or road-related area use.

Appendix ZZ lists the variations to EN 12184:2014 for the application of this Standard in Australia
which clarify jurisdictional variations and other additional Australian requirements outlined in this
Standard. These include the following:

(a)  The definition of a custom-made wheelchair [see Clause 3.101 (new)].

(b)  Where the manufacturer specifies that the seat can be used in a motor vehicle, the wheelchair is
required to conform with AS/NZS 3696.19:2009 (see Clause 8.3).

(¢) A more rigorous test for ignitability of upholstery is required. The Standard for testing
ignitability = of  upholstery @ has  been  updated from  ISO 8191-2:1988  to
AS/NZS ISO 7176.16:2013 (see Clause 9.5).

(d) Variations to the electrical requirements in accordance with jurisdictional requirements
(see Clauses 12.1 and 12.3).

(e) The wheelchair is to be equipped with a charge level indicator [see Clause 12.101 (new)].

(f)  All batteries that are part of the wheelchair power and control system are required to be
non-spillable batteries. Lead-acid chemistries are required to be in accordance with
AS/NZS ISO 7176.25:2014 [see Clause 12.102 (new)].
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(g) A variation to the assistant reach space to include an area of 100 mm behind the wheelchair
(see Figure 3).

(h) Variations to Annex C in accordance with jurisdictional variations previously agreed to by
transport regulators.

In the reproduction of the EN text, deleted text will be shown with blaek—strikethrotgh and text which
has been deleted with replacement text will be shown with , as instructed in
Appendix ZZ.

As this document has been reproduced from an International Standard, the following applies:
(i)  In the source text ‘this European Standard’ should read ‘this Australian Standard’.
(i) A full point substitutes for a comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of international
normative references may be used interchangeably. Refer to the online catalogue for information on
specific Standards.

The terms ‘normative’ and ‘informative’ are used in Standards to define the application of the
appendices or annexes to which they apply. A ‘normative’ appendix or annex is an integral part of a
Standard, whereas an ‘informative’ appendix or annex is only for information and guidance.



AS 3695.2:2019 2

CONTENTS
o] =T o O 6
06 Yo 11 T2 4T ) o R 7
1 1T o o1 8
2 VLo T B LAY =] 1= = Lo =Y 8
3 LI 00 0 F=3= 1 T e 1= T 11 4o TP 9
4 QLI585 ] o2 L= 1P 10
5 I8 o L= o2 F= o] = 1
6 General reqUITEMENES..........cciiiiiiiiiiccrerrrr s ssssr e s e s s s s s sssn e e e e e s sa s s s samnn e e e e s sas s samnne e e nesasssnmnnnnnnnssan 1
7 Preparation for teSting ........ccc i ——————— 12
71 L= 1T - PR 12
7.2 =53 B¢ 0T 0 1/ 12
7.3 Human test OCCUPANt ..........cooiiiiiiir e s mn e 12
8 Wheelchair performance.............oiiiiiiii e s s 12
8.1 Performance of driving characteristics .........cccccciiiiiiinni s 12
< 0t e N €71 o = - | 12
8.1.2 Ability to climb rated SIOpe.........ccciiiiii e —————————— 12
8.1.3  GroUNA UNEVENNESS .....cecrrirriiiiiiissssmrrrrerissassssssssresssssasssssmsssnssssssssssssnssssssasssssannsssssssassssssnsnssssssnssssnnnsnns 13
8.1.4 Maximum downhill SPEEM .........ccciiiiiiiiiiiir e —————— 13
8.1.5 Dynamic stability ........cccciriiiiiiiiii i —————— 14
8.1.6 Obstacle climbing and descending .........ccccoiiiiiiiiinri e ——— 15
8.1.7  Static stability.......cccciiiiiiiiiiii i —————— 15
8.1.8  MaxXimum SPEEM.......cccoiiiiiiiir iR R n e n s 15
< I T B T3 = 1 LT T T - 15
8.2 Static, impact and fatigue strength...........ocoooiiic i ———— 16
07 T 3 1= T 11T 1T 4L 16
< 072 - 16
8.3 Wheelchairs for use as seats in motor vehicles.........cccociiiiiiiincin s 16
8.4 Climatic PerformancCe ...... ..o e 17
9 L0 0Y 4T oo T T=T 01 o] (e o T=T o 4 =SS 17
9.1 Foot supports, lower leg support assemblies and arm SUPPOILS ........ccccccevcmmrrrririricssssnmerereeesnnens 17
£ I I IO =T 10 11T 4T 4T 17
L= TR B =T34 =1 d Ve o St 17
9.2 L0073 0T oY o1 1= o 1 13 T 18
9.3 PReumMatic tYres ...t e 18
9.4 ANterior PelVic SUPPOIt ... ..o e 18
9.5 Resistance to ignition ... ———————— 18
9.5.1 Upholstered composite Parts ........ccccccririiimiinini e 18
Lo TR e T 14 T4 1 F= 1 L= 4 T TSt 19
9.5.3 Other parts in contact with the occupant............cccoiiinri e ———————— 19
9.5.4 Power and control SYStEMS ..o 19
10 Propulsion and braking SyStems ... 19
10.1 Means for operating brakes..........ccccciiiriiiiiccciscrirr s sssnr e s ssnn e e e ee s s s anme e e e s e nnnannn 19
0 TR R T (=Y o [0 =Y 4 =Y o 1 S 19
10.1.2 Test for determination of brake operating forces ...........cccvviinircinnir 20
0T =7 1] g T T 10 T3 e 1 oY o L= S 20



AS 3695.2:2019 3

02020 B 0= o (111 =Y 44 U= o 3OS 20
10.2.2 TeSt MELOAS ... e s s s s s e e e e s s s s s mmen e e ee e sa s s smmnneenesannnnmnnnnnnnsans 21
10.3  Fre@Wheel deVICe..... i secr s s e e e e s s s s ssms e e e s s s s s e e e e e e e sa s smmnn e e e eean s nnmnnnnnnnsans 22
1 [0 o 7= -1 o o L= S 23
11.1  Operations intended to be carried out by the occupant and/or assistant.........ccccccccoeecccveernennnn. 23
11.2  Controls intended for operation by the occupant.............cccccmirii e 23
11.3  Controls intended for operation by an assistant .............cccccciriiiiccccs s 24
11.4  Assistant control unit, push handles and handgrips .......ccccccoiiiiccccrrr e 24
T 30 B 0= o (111 =Y 44 =Y o O 24
T 507 I Y- B8 4 0= {3 T Y o S 25
T 0 1 oY1 - 1T T R 0 oS 25
R TR B 0= o (111 =Y 44 =Y o O 25
R 07 I Y- B8 4 0= {3 T o S 25
11.6  Seating adjustments for tilt and recline systems ..........cccoocrririi s 26
TR B 0= o [0 =Y 44 =Y o S 26
0 1= 8 4 0 T=Y 3 T o S 26
12 g L= o3 o g T2 LR34 O 26
12,1 General reQUIFEMENES .........ccciiiiiiiiiiccisecrrrr s s s smsre e e e sss s s s ssmsee e e e e s sasssssms e s e e nessass s smnnneenessnssannmnnnnsnnsans 26
7287 0 1 o7 ¥ 8 o o = 2 (oY o 1P 26
I T = 7 1 =1 oV o] 4B 1o 1= O 27
172 S 0 £ F=1 e 13T T oo 101 4 L= o3 o O 27
12.5 Battery enclosures and CONLAINEIS .........coooviiicciicciiiiniisccc e ssssr e e s s sssn e e e e e s s s sanmne e e e snnnns 27
2 T = ¢ 0T o 1= 0 T V= o o P 27
20 (R 18 T | o g T S 28
12.8  Switching off While drivVing........cceiiicccieee s s ms e e ssmme e e e e e e s 28
R T T i 41 T - S 28
13 Information supplied by the manufacturer ... 28
% 70 TR € 7= T - | S 28
13.2  Pre-sale information...........ccciiiiiiiiccccccirr s s e s mn e e s n e e n e nmn e e e e e e nan 29
7 TR U L1 o 14 0T 0 F= 1 4o TS 30
T S S T=Y Vi eS8 13 0T 0 4 B 1T ) o S 31
S TR T I 1 o7 ] 3 ¥ S 31
14 LIS 8 (= oo Y S 32
15 LI =S 33
16 T 0] =3 S 36
Annex A (informative) Recommendations for dimensions and manoeuvring space of electrically

0T o 30T =T =T T 0 T=T= e P 11 RS 42
A1 £ o XY o3 Tede 1104 1= 5 £ T ) o £ SR 42
A.1.1 Dimensions When ready fOr USE .......cccoiiiiiiiciicemiiiniiisccssseses e sss s ssssssne s e se s s s s ssmse s e e s e s sassssmmnne s e essnsnnnns 42
A.1.2 Push handle height ...t r e e e s s s nm s e e e e e s s mn e e e e e e s e n e nnnnn 42
. Wt [ T €1 o 101 T e =T T 1o Vo - SN 42
A.2 MaANOEGUVIING SPACE c..eviiiiiiccinemererrisiasssssssseseeressssssssmsreeeessassssssmsnsseessassssssnnsneesessasssssnnsnsenessassssnnsnnnennsss 42
N0 T V4 o 11 Yo e L 14 =Y =) N 42
A.2.2 Pivot width or reversing Width ... e 42
A3 £ 0T =T o JE=T =Y o 3 T - S 42
Annex B (informative) Recommended design features ..o 44
B.1 0] 4 Yo 11 T 4T ) o TS 44
B.2 (€7 g L=T = I8 =Y oToT 0014 0T=T 0 T F= i o o 1= SR 44



AS 3695.2:2019 4

0 B X 0 ] 3 o o= S 44
B.2.2 COMPONENE MASS...cciiiiiiiiiiiiiisnnrrrrreisssssssssmnrerresasssssssnsserssssssssssssssesssassssssansssensssssssssannnsessssassassnsnnnsnesss 44
S 70720 T o 411 4T T=3= 10 Lo IR o T - SR 44
0 S 1/ Y-S 44
B.2.5 Means to inflate tyres ........ccccciiiiiiic i nn e e e a e n e e e e e e aan 44
B.2.6  SUIrface teMPEratUure.........cccccciiiiiiiiicccscirrr s s re e e s s s sms s s e e s ss s s s mn e e e e e e s sa s s s smmnneeeeesassnnmnnnnnnnsann 44
B.2.7 Occupant transfer into or out of the wheelchair ... 45
B.2.8 Resistance to contamination from urine incontinence............cccccouriiiniinci i ——— 45
(S 7072 T [0 T [Tez= Y To T TR o] gl = 1 L= e 1K= ) o - S 45
= 200 0T 1T o 45
S 707200 o B o T T =T W o o o o S 45
B.2.12 ContinUous OPerating fOrCeS.......cuuiiiiiiimiiiiiiiiicccsnerr s sssssssre s s e s s sssms e e e e e s s s s s ssmne e e e s e s sasssssmnnnnnnessas 45
B.3 Recommendations for performance characteristics .........ccccveiccirmmmriiiiis e 46
B.3.1 Indication of electrical faults ............ccccuvimmiiiniin e ———————————— 46
B.3.2 Batteries and their coNtainers ...........ccccveiiii i ————————————— 46
B.3.3 Control mechanism feedback.............ccourimmnnininiiinni i —————— 46
B.3.4 Freewheel @larm..........oiiiiiii i 46
S 7 TR T (=) 4 0 10 4 =] 7= S 46
Annex C (informative) Recommendations for lighting and reflectors...........cccocvviiiiiicnnccicceee, 47
CA 1= 3 =T 47
C.2 [ 1= T | e | 1S 47
C.3 Lateral refleCtors. ...t ———— 47
C4 == 1 [T | SN 47
C.5 Rear reflectors.........oiiii i ————————— 48
Annex D (informative) EN 12184 and rail interoperability ..........coccomriiiiimniniicn e 49
D.1 5= T3 (e | o 113 L 1S 49
D.2 Related provisions in this document..............iiiiiicc i e 49
Annex E (informative) Recommendations for safety in freewheel mode ..........ccccviiimniiiicnncccnncceen, 50
E.1 1= 3 =T 50
E.2 RecoOMMENAtioN........cociiiiiir i ————— 50
E.3 Recommended test methods..........coiiiiiiiin i —————————— 50
R R O 0 11 1o Y o 50
E.3.2 Wheelchair SWitChed ON ...t ———————— 50
E.3.3 Wheelchair switched Off.........ccccciiiiiiiiniir e ——— 51
E.3.4 Attempted SWItCh-0N ..........ouiiiiiecccc s e s sm e e e e e s s e s smn e e e e e ee s s mmnnnneneennnnn 51
S T = 7 14 =1 o VZK=T=1 e [E=T 2] 410 1= o2 =Y o SR 51

Annex F (informative) Wheelchairs with nominal speed of not less than 10 km/h —
Dynamic stability for slopes of 10° Or StEEPEr......ccccveriiiicccierrr e nme e e e s 52

F.1 €= 1 =Y - | 52



AS 3695.2:2019 5

F.2 Modifications to dynamic stability test environment ... 52
Annex G (informative) Technical changes from previous editions of EN 12184...............ccccoiiiiinnnicennnn, 53
G.1 Technical changes between the first (1999) and second (2006) editions............ccccccerrrrrricciincenns 53
G.2 Technical changes between the second (2006) and third (2009) editions .........ccccccccrrrriiicciinncens 54
G.3 Technical changes from the third (2009) edition ........ccccco i 55
Annex ZA (informative) Relationship between this European Standard and the Essential

Requirements of Council Directive 93/42/EEC ............oocccccvememiiisisccssceree s ssssssssmssss e esssssssssmssssssesnas 57

=] o1 e [ =T ] 4 177 PR 60



AS 3695.2:2019 6

FOREWORD

This document (EN 12184:2014) has been prepared by Technical Committee CEN/TC 293 “Assistive products
for persons with disability”, the secretariat of which is held by SIS.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of Council Directive 93/42/EEC of 14
June 1993 concerning medical devices.
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INTRODUCTION

This is the fourth edition of this European Standard. The first edition was published in 1999, the second in
2006 (withdrawn in 2007) and the third in 2009.

Where this European Standard does not apply to particular wheelchairs, contracting parties should consider
whether appropriate parts of this European Standard can be used. Manufacturers might also wish to consider
whether appropriate parts of this European Standard can be used to assess the performance of their products
against the Essential Requirements of the Council Directive 93/42/EEC of 14 June 1993 concerning medical
devices.

This European Standard contains requirements for ergonomic design related to the ease of wheelchair
operation.



AS 3695.2:2019 8
AUSTRALIAN STANDARD

Wheelchairs

Part 2:
Requirements and test methods for electrically powered wheelchairs
(including mobility scooters)

1 Scope

This European Standard specifies requirements and test methods for electrically powered wheelchairs,
including electrically powered scooters with three or more wheels, with a maximum speed not exceeding
15 km/h intended to carry one person of mass not greater than 300 kg.

It also specifies requirements and test methods for battery chargers for wheelchairs and scooters.

This European Standard does not apply in total to:

— electrically powered wheelchairs intended for special purposes, such as sports, showering or toileting,

— manual wheelchairs with handrim-activated power-assisted propulsion,

— custom-made electrically powered wheelchairs,

— electrically powered stand-up wheelchairs,

— manual wheelchairs with add-on power kits used for propulsion, and

— electrically powered office chairs.

NOTE Requirements for manually propelled wheelchairs are specified in EN 12183.

2 Normative references

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

EN 1021-2:2006, Furniture — Assessment of the ignitability of upholstered furniture — Part 2: Ignition source
match flame equivalent

EN 12182:2012, Assistive products for persons with disability — General requirements and test methods

EN 60335-1:2012, Household and similar electrical appliances — Safety — Part 1: General requirements
(IEC 60335-1:2010, modified)

EN 60529:1991, Degrees of protection provided by enclosures (IP Code) (IEC 60529:1989)

EN 60601-1:2006, Medical electrical equipment — Part 1: General requirements for basic safety and essential
performance (IEC 60601-1:2005)

EN 62304:2006, Medical device software — Software life-cycle processes (IEC 62304:2006)

EN ISO 14971:2012, Medical devices — Application of risk management to medical devices
(ISO 14971:2007, Corrected version 2007-10-01)

ISO 7176-1:1999, Wheelchairs — Part 1: Determination of static stability
ISO 7176-2:2001, Wheelchairs — Part 2: Determination of dynamic stability of electric wheelchairs

ISO 7176-3:2012, Wheelchairs — Part 3: Determination of effectiveness of brakes
www.standards.org.au © Standards Australia





