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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.
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Introduction

This International Standard specifies the functional and safety requirements for boarding vehicles used
at airports for elevation, boarding and disembarkation of reduced mobility passengers to/from civil
transport aircraft.

Throughout this International Standard, the minimum essential criteria are identified by use of the
key word “shall”. Recommended criteria are identified by use of the key word “should” and, while not
mandatory, are considered to be of primary importance in providing effective and intrinsically safe
boarding vehicles. Deviation from recommended criteria should only occur after careful consideration,

exter atisfactory.

The [requirements of this International Standard are expressed in the applicable ‘SI|units, with
apprpximate inch-pound units conversion between brackets for convenience in those coupntries using
that gystem. Where it is deemed necessary to use exact values, the SI unit ones are’fo be used.
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ERNATIONAL STANDARD

ISO 15845:2014(E)

Aircraft ground equipment - Boarding vehicle for persons
with reduced mobility - Functional and safety requirements

1

1.1
self-

redu
they

1.2

mini}
to an|

1.3
vehi

refer]
main

Scope

This International Standard specifies the minimum functional and safety requirements
ﬂ;ropelled boarding vehicles designed for transporting and boarding/de-boardingyp
ced mobility onto/from the main deck or upper deck of main line civil transport-aircr
are travelling as a passenger.

The intent of this International Standard is not to specify equipment design, but rath
mum functional and safety requirements and highlight those criteria whichare known tg
efficient and safe operation on civil transport aircraft in the environment of internatior

This International Standard specifies the worldwide requirénients recognized by
le manufacturers as well as airlines and airport authorities.Ix{ addition, it shall be appl
ence to the national governmental regulations of the countvywhere the vehicle is to be o
though not exclusive areas in which such national regulations can apply are:

¢

general requirements applicable to road vehicles, opsimilar local airport regulations;

q

ganitary requirements regarding design, cleaning, disinfection and equipment of vehi
Ibe used to carry diseased persons with or without medical attendance;

q

gafety requirements applicable to elevating equipment carrying persons in the elevate

for enclosed
ersons with
hft on which

er to define
be essential
\al airports.

aircraft and
ed with due
perated. The

'les that can

1 position.

Nothfing in this International Standard, hewever, shall be deemed to supersede any locally applicable law or

regu
See N

1.4

by at]
in th

feeli

1.5

occu

whe

NOT

ation, unless a specific exemptionhas been obtained for this purpose from the appropria
[OTE of 4.1.1 hereafter as regards legal requirements applicable in the European Union §

least one attendant,.dnd can be seated in a wheelchair or reclining on a stretcher trolley. §
b design of the vehiele, with relevance to safety, are the consideration of psychologica
mngs of well-being and security, and the physical comfort of the passenger and the avoida

This Interniational Standard also assumes that any type of wheelchair, e.g. standard type wi
pbant self-réstraint system, aircraft aisle width wheelchairs without armrests, non-occup3d

glchairs, battery powered wheelchairs, etc., or any type of stretcher transport trolley, can be

te Authority.
nd EFTA.

This International Standard assumes that a disabled or incapacitated passenger can be dccompanied

fajor factors
aspects, i.e.
nce of panic.

th or without
nt propelled
b employed.

| P Py + £ £+ B rad 1N lceh o ot ba toloas 1o o 1 i of o oo
iy oS assuncUTtrat oattCT y pOvwCT T O v T CTICTITaTT 5 vy i1 NTO T o T CaCTI e Ot CCauTIT OT aft ort

raft.

1.6 ThisInternational Standard does not apply to other forms of aircraft loading equipment which can be
used but is not specifically designed for boarding of incapacitated or disabled persons, e.g. mobile lounges,
passenger boarding bridges, or externally mounted pods such as used on medical evacuation helicopters.

1.7 This International Standard does not apply to unmodified automotive parts approved for public
vehicles, e.g. chassis, when used on a boarding vehicle for the purpose for which they were designed.

1.8 Certain requirements of this International Standard are specifically dictated by overwing access
to doors of certain aircraft types, and might not apply to other aircraft types. However, the intent of this
International Standard is that any vehicle capable of reaching the upper deck of very large capacity aircraft
(VLCA) shall be able to safely handle this specific situation.
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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.

ISO 6966-1, Aircraft ground equipment — Basic requirements — Part 1: General design requirements

IS0 6966-2, Aircraft ground equipment Basic requirements Part 2: Safety requirements

ISO 7000, Graphical symbols for use on equipment — Registered symbols

ISO 7010, Gn

ISO 7718-1,
bridge — Pq

ISO 7718-2,
bridge — Pq

[SO 10254, 4

ISO 10542-1
occupant-res

ISO 10542-7
occupant-res

[SO 10542-3
occupant-res

[SO 11228-1
[SO 11532, 4
[SO 11995, 4

[SO 13849-1
for design

ISO 13857,
lower limbs

ISO 14122-}
platforms ar

ISO 16004,
for interface

aphical symbols — Safety colours and safety signs — Registered safety signs

Aircraft — Passenger doors interface requirements for connection of passenger_boa
rt 1: Main deck doors

Aircraft — Passenger doors interface requirements for connection of passenger boa
rt 2: Upper deck doors

ir cargo and ground equipment — Vocabulary

, Technical systems and aids for disabled or handicapped persons“— Wheelchair tiedowr
traint systems — Part 1: Requirements and test methods for all-systems

traint systems — Part 2: Four-point strap-type tiedowin-Systems

, Technical systems and aids for disabled or handicapped persons — Wheelchair tiedowj
traint systems — Part 3: Docking-type tiedown'systems

Ergonomics — Manual handling — Part 1: Lifting and carrying
lircraft ground equipment — Graphicalsymbols
ircraft — Stability requirements for loading and servicing equipment

, Safety of machinery — Safety-related parts of control systems — Part 1: General prin

bafety of machinery =~Safety distances to prevent hazard zones being reached by uppe

, Safety of machinery — Permanent means of access to machinery — Part 2: Wo
d walkway’s

Aircraft.ground equipment — Passenger boarding bridge or transfer vehicle — Requiren
with.aircraft doors

rding

rding

1 and

, Technical systems and aids for disabled or handicapped-persons — Wheelchair tiedown and

1 and

riples

- and

rking

hents

ISO 27470, Aircraft ground equipment — Upper deck catering vehicle — Functional requirements

DIN 51130, Testing of floor coverings — Determination of the anti-slip property — Workrooms and fields of
activities with slip danger, walking method — Ramp test

3 Terms

and definitions

For the purposes of this document, the terms and definitions given in ISO 10254 and the following apply.

© ISO 2014 - All rights reserved
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attendant
airline, airport or handling company person who can assist a disabled/incapacitated person

Note 1to entry: Examples of the ways in which attendants can assistdisabled personsare, e.g. pushing wheelchairs,
operating hoists, assisting with entering and leaving seats, stretchers, and wheelchairs.

rombination

possible, in

Hamaged, the

prosthetic to

f applicable

3.2

back-up

separate means to ensure a function in the event of a primary power loss or system failure
3.3

boarding platform

platfprm for transhipment between vehicle van body and aircraft

3.4

disabled person

perspn with one or more impairments, one or more disabilities, one or more hanidicaps, or a
of impairment, disability, and/or handicap, which restricts his/her mobiljty

3.5

emergency evacuation

necepsity to evacuate all persons on board of the vehicle to the ground in as short a time as
order to escape an immediate major hazard, e.g. fire

Note|l to entry: Since an emergency stop might have been actuated or the main vehicle systems
main[power source can be unavailable.

3.6

incapacitated person

perspn whose mobility is temporarily impaired

Note [l to entry: Mobility impairments range‘fkom persons having difficulty walking due to use of a
a quadriplegic.

3.7

perspon with reduced mobility

PRM

perspn meeting definitions3.4 or 3.6 above. He/She can move by oneself or on a wheelchair o a stretcher
3.8

rated load

maximum mass ‘{including persons) the vehicle is intended to carry. It is the lowest @
consfraints, genéral structural strength (including lifting), capability of usable floor surfa

driving gross:mass, maximum allowable occupancy (e.g. emergency exits), etc.

39

res, vehicle’s

rest

Faint device.
gevice

ot

device for preventing movement of a person or a load

3.10

safety barrier
movable element to prevent access into an area

3.11

safety shoe
pressure-sensitive switch placed underneath the open door of an aircraft to detect excessive downward
motion of the aircraft

© ISO

2014 - All rights reserved
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rigid device which is designed to prevent another vehicle from becoming entrapped underneath the side
of a vehicle when the vehicle is struck from either side

3.13

stretcher trolley
wheeled trolley with integral or removable stretcher (which might be capable of being folded or

dismantled)

3.14

, attendant operated, non-self-propelled

tail lift
tailgate
moveable p]
without why

3.15
transfer pl;
movable acd

3.16

under-run
rigid or flex
underneath

3.17
van body
enclosed bo

3.18
wheelchair
wheeled ch
folded or dis

Note 1 to ent

used in order

4 Gener
4.1 Vehid

4.1.1 The
all the appli

NOTE Fq

atform at the rear of a vehicle used for assisting the entry or exit of passengefs; wi
belchairs or stretcher trolleys, into and out of vehicles from the ground level

ite
essory used to bridge the aircraft door sill to smoothly roll in and outwheelchairs or trg

buard
ble bumper device which is designed to prevent another véhicle from becoming entra
the rear of a vehicle when the vehicle is struck from behind

ly for carrying loads, e.g. disabled/incapacitated-persons, wheelchairs, stretcher trollg

mantled, fitted with or without an.e6ccupant restraint system

'y: Special, narrower, pushed wheelchairs limited to the airports and usually without armres
to move in aircraft cabins aisles:

al requirements
le

vehicle’sidesign, construction, equipment, and, where necessary, operating rules shall
rable requirements of ISO 6966-1and ISO 6966-2.

th or

lleys

pped

1ys

ir, either occupant-propelled, pushed or power operated, which might be capable of heing

[S are

meet

nents

rloperation in Europe (EU and EFTA), EU Machinery Directive’s essential safety requirer

legally apply. They can be met by complying with the requirements ot the following European standards (see
Bibliography):

requirements;

requirements, calculations and test methods;

measurement methods and reduction;

methods and reduction;

EN 1915-1, Aircraft ground support equipment — General requirements — Part 1: Basic safety

EN 1915-2, Aircraft ground support equipment — General requirements — Part 2: Stability and strength

EN 1915-3, Aircraft ground support equipment — General requirements — Part 3: Vibration

EN 1915-4, Aircraft ground support equipment — General requirements — Part 4: Noise measurement

© ISO 2014 - All rights reserved
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EN 12312-14, Aircraft ground support equipment — Specific requirements — Part 14:
Disabled/incapacitated passenger boarding equipment.

In addition, the pertinent requirements of applicable governmental regulations such as EC Regulation
N°1107-2006 and FAA Advisory Circular N° 150/5220-21C shall be taken into account.

4.1.2 The vehicle shall be equipped with a fully enclosed elevating van body capable of safely lifting
the maximum allowable rated load defined in 4.2.3, and a boarding platform capable of reaching the

passenger door sill heights of the aircraft types it is intended to serve.

NOTE
up to

4.1.3
char

4.1.4
with
should not exceed 2,60 m (102 in). The overall height of the vehicle in thefully lowered posit
exces
use d
the dimensioning space requirements of wheelchairs and stretchers.

NOTH

4.1.5

(40

guar
trave

4.1.4
partg
van |
diffe
of 15

4.1.

5.3)

secti

a)

7
aircr;
Particularly, for fimal\positioning to the aircraft at walking speed, the driver’s position while at
whed

Door sill heights of current main line transport airplanes are usually over 2,50 m (100 in) and can be

d maximum ol 6,24U m (33U 1nj above the ground.

Where intended to use public roads, the vehicle’s dimensions, laden weight
cteristics shall satisfy the applicable government regulations for vehicles.

The overall plan-view dimensions of the boarding vehicle shall be kept t6 a minimun
its functions. The overall width of the vehicle in the driving condition (with stabilizer

ed 4,00 m (157 in), in order to be compatible with the airport infrastructures. In ordej
n aircraft, the vehicle’s overall length should preferably not exceed 12,20 m (40 ft). See

Local road traffic regulations can require narrower vehicle widths.

The vehicle’s swept turning radius shall be keptto a minimum, and should not exc
t). The vehicle chassis shall be protected against adjacent vehicles by continuous af
l and side guards. The ground clearance of thé boarding vehicle shall allow without inte
rsing of two surfaces intersecting at an angle of 3° (5 %) either in bridging or in crestin

f

The width of any gaps between:the different floors of van body, boarding platform a
thereof in the load transfer position shall be less than 10 mm (3/8 in). Height variation
ody floor, boarding platformaand tail lift or parts thereof shall not exceed 6 mm (1/4 in
'ence in height is more than 6*mm in the load transfer position a ramp inclined at a maj
° shall be provided.

hft interface and.any potential interference areas (e.g. engines, wing) under all operatin

1 shall provide a free line of sight towards these critical areas. Where the driver’s g
s not elevating with the van body, this visibility field can be achieved through appropr
bn(s)s-equipped with wiper and defrosting, in the cabin’s roof, and either:

and other

n, consistent
s retracted)
ion shall not
to facilitate
Annex A for

bed 12,20 m
t under-run
rference the

e.

nd tail lift or
between the
. Where the
fimum angle

The boarding vehicle’s driver shall have maximum unobstructed view of the platform and

r conditions.
the steering
osition (see
ate window

on’the boarding platform in its fully retracted position leaving the minimum vi

bibility field

unobstructed, or

b) allowing it to be raised enough during final positioning to leave the visibility field unobstructed.

4.1.8 The boarding vehicle’s rated load capacity shall be defined by the manufacturer, and consistent
with maximum allowed occupancy as defined in 4.2.3. See 13.2 for rated load marking requirements.

4.1.9 The boarding vehicle’s structural strength, and stability shall meet the applicable requirements
and be accordingly demonstrated by testing, or numeric simulation substantiated as equivalent.

Calculations, testing and simulations shall be performed using recognised structural engineering codes.

© IS0 2014 - All rights reserved
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The stability and strength requirements to be met are those resulting from the present international
Standard (see Clause 6 for stability requirements), as well as governmental regulations (e.g. EN 1915-2
for vehicles to be operated in Europe) or the codes derived from them.

4.1.10 Thedesignofelectrical equipmentshall take into accountany potential interference with passengers
fitted with pacemakers, or electrical medical equipment. Consideration should be given to the requirements

of IEC 60601-1 in relation with any medical equipment that can be used on the boarding vehicle.

4.2 Van body

4.2.1 The
attendants {
requiremen

van body shall be sufficient to carry the passengers on wheelchairs or stretchers
ind any ancillary equipment as intended. See Annex A hereafter for the minimuny §
s for a wheelchair. Minimum space requirements shall be 0,75 m x 1,20 m (301in’x 4

floor space for a wheelchair and 0,75 m x 2,10 m (30 in x 83 in) for a stretcher trolley, and{naccord

with Figure

4.2.2 The
distributed d
(751b/sq ft)

A.2 of Annex A for required clear pathway.

van body floor structure shall be designed for a load of 2 000 N-m72Y(42 lb/sq ft), eq
ver its whole surface, but withstand without permanent deformationalocalload of 3 600 N
on any single area of 0,9 m2 (10 sq ft) or less. The maximum mass 6f a'single wheelchair w

the floor spdce defined in Figure A.1 of Annex A shall be taken for calculatien as 320 kg (700 Ib).

NOTE
person’s max
weight footpi

4.2.3 Max
by the many
where inte

This is composed of a mobility device maximum weight of 160/kg (350 1b) and a reduced mo

imum weight of 160 kg (350 1b), in accordance with FAA AG.N° 150/5220-21C (see Clause 2]
int of a stretcher trolley is considered to be always less.

imum occupancy of the van body (wheelchairs, stretchers, other persons) shall be de
Ifacturer (see 13.1). The van body’s total rated load shall be a minimum of 400 kg (89
ed for a single wheelchair, adding 160 kg (350 lb) per other wheelchair or stretchel

d
80 kg (175rﬂb) per attendant or other person. See 3.2 for rated load and maximum occupancy ma

requiremen

4.2.4 The
accumulati
selected to
a wetted co
classificatiol
spilled fluid

Where thefl
13 mm (0,5

4.2.5 The

it

S.

van body floor surface material, shall be smooth and free from any joint or recess allo
of dirt or rubbish, provide-the possibility of easy elimination of water and snow, aj
inimize wear and comply-with cleaning and sanitary requirements. This material, ev|
hdition, shall provide-a durable slip-resistant surface, with a minimum R11 slip-resis{
1 in accordance with Fable 3 of DIN 51130. Drainage shall be provided for elimination g
5. Any gaps or heightvariations in the floor material shall meet the requirements of 4.1.|

por surface isearpeted, the carpetshall below pile, hard friction, with athickness not exce

and should

vandady’s internal clear height, with doors open or closed, shall be no less than 2,00 m (7

n). The above slip-resistance and fluids elimination requirements are entirely applicablg.

plus
pace
8 in)
ance

ually
m-2
ithin

bility
. The

fined
0 1b)
- and
rking

wing
1d be
en in
ance
f any

D.

bding

h

0 in),

rleferably be at least 2,10 m (83 in). The usable internal width should be no less than 2,
(911in), ifpel)_ﬂ‘b_h_lﬂﬂ—fh_l_ﬂ_l_m_h_l_ﬁf}ﬂ_t_f‘rml €d by vehicie size and design within [ocally applicable vehicies outer wi imitati

30 m
ons.

4.2.6 The van body shall be equipped with at least two doors at the forward (boarding platform) and
rear (ground access) ends, with a minimum usable width of 0,90 m (36 in) and a minimum clear height
of 2,00 m (79 in) when open. If another door is provided for staff or attendants access, it shall have a
minimum usable width of 0,75 m (30 in) and a minimum clear height of 2,00 m (79 in) when open.

4.2.7 Means shall be provided for access of persons with reduced mobility from the ground to the van
body in the lowered position, e.g. lowering capability of the lifting system to ground level or installation of
a tail lift (see Clause 8). Steps are not permitted for wheelchair or stretcher access. Where a ramp is used
for wheelchair/stretcher access, it shall not exceed a slope of 5° (1/12 ratio), or 7° (1/8 ratio) if the length
of the ramp does not exceed 1,5 m (5 ft).
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4.2.8 The interior of the van body shall be fully lined with a smooth, non-moisture absorbent, non-toxic
material, approved for utilization in sanitary facilities. In addition

a)

b)

‘)

4.2.9

that

4.2.1

be p

4.2.1
stret|
shall

into

systd

4.2.1
Heat
airpd

4.2.1

the lining material shall be compatible with repeated cleaning using strong detergents and
disinfecting agents, as well as suitable for repeated water pressure and steam cleaning,

any joints or appurtenances inside the van body shall be flush, rounded, sloped o
protected to prevent any accumulation of dirt or rubbish and facilitate comprehensive c

theinner surfaces ofthe van body shall include no projections or corners that could cause

r otherwise
leaning, and

injuries, e.g.

corners shall be chamfered or rounded to a minimum radius of 6 mm (1/4 in), unless smooth corners

are prr\vir]nr] hy the intrinsic anign ofthe standard material prnfi]nc usedinthe const

uction.

pbassengers on seats, wheelchairs and stretchers are able to look through.

govided in the van body for as many attendants or other persons as the-vehicle is intendg

1 Restraint devices anchorage points shall be provided to restrain as many wheelcl
Cher trolleys as the vehicle is intended to carry. The design of restraint devices and anch
be capable of withstanding the imposed loads (see 4.2.2 fof miaximum wheelchair mas
iccount) under driving conditions up to the maximum driving speed of the boarding vehig
ms where provided shall be designed according to [SQ~}0542-1, ISO 10542-2, or ISO 10

q

2 The van body shall be ventilated with a minimtum fresh air rate of 50 m3-h-1 (3(

rt of operation. Combustion heating open flafme heaters are not permissible.

3 Ambient lighting shall be fitted within the van body to provide a minimum illuminat

(15 ft-candle) at any point of the floorin¢luding access areas and 200 Ix (20 ft-candle) in

plan

10 Ix

4.3

4.3.1

mob
and

shall
type]

NOTH

encl

NOTE 2

¢ located 0,8 m (30 in) over the floor. Emergency lighting shall be provided and ensure a

(1 ft-candle) at the floor in the event of main lighting system failure.
Boarding platform

The vehicle shall be equipped with a boarding platform enabling safe transshipme

a) movable_ part(s), which can be telescoping, sliding, turning, folding or otherwise a
be level with the van body floor within the required working height range according tc
intendedto be served (see 4.1.2).

Boarding platforms can be an integrated extending part of the van body. As an option, the

o] guanyy fean A 2 1N £osr oo £4 Joat asa o
Fat Aot CanoPpy St == oo aitrtrarc e atey

L

Ao szorad e Isza by
SCOOT COVETCOU Wit a 1At OTTCT

t
lity persons bétween the van body and the aircraft. The boarding platform may consist :)1f

The van body shall have windows along each longitudinal side. The windows sh'ould be located so

0 Seats with a lap belt, that may be folding, or as a minimum standing stations with hand holds, shall

d to carry.

lairs and/or
prage points
5 to be taken
le. Restraint
542-3.

cu ft/min).

ng and/or air conditioning shall be considered in accordance with the weather condjtions at the

on of 150 Ix
A horizontal
minimum of

of reduced
a fixed part
Hapting, and
the aircraft

y can be fully

Where the vehicle is intended to serve the upper deck of very large capacity aircraft (VLCA), an

additional requirement applies to provide an aircraft wing overhanging capability. See ISO 27470, 3.4.9, Upper
deck catering vehicle, for resulting specific requirements which are also applicable to PRM boarding vehicles.

4.3.2 The boarding platform shall have a minimum usable length of 1,20 m (48 in) where only
wheelchairs are considered, or 2,10 m (83 in) where stretchers can be carried. Its minimum clear width
between side panels shall be 0,90 m (36 in) as per Figure A.2 of Annex A.

4.3.3 The boarding platform shall be fitted on both sides with continuous side panels with a minimum
height of 1,10 m (43 in) to continuously close the gap between the van body and the aircraft during
operation. The side panels shall include a fixed part and a forward part adjustable to the aircraft. They
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shall be entirely filled, support continuous handrails (see 7.1.2), and comply with ISO 14122-2 geometry
and strength requirements for guard-rails.

4.3.4 The adjustable part of the side panels shall be fitted with a positive locking device fitted with
a handle release, in either deployed or stored position, with as many intermediate positions as may be
necessary. It shall be possible to deploy and retract the adjustable part of side panels without putting the
operator into an unsafe position.

4.3.5 For this purpose, it is recommended adjustment movements be powered and controlled from
the upper control panel (see 5.2). The adjustable sections to close the gap with the aircraft fuselage may

remain man

NOTE
The same red

The maxim
guard-rails
of the aircra

4.3.6 An dircraft docking configuration shall provide a safe position for openiing and closing the ai

door: in the
be equal to

clearance commensurate with the nature and accuracy of the docking systems/width adjustment dey

Where this 1
shall provid
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distributed |
3140N (70
more than 6
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load of 3 45
or a minimy
maximum d
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uirements apply for adjustment and aircraft door opening (see 12.1).

um force exerted onto the aircraft by telescopic parts of the boardifig platform|
side panels shall not exceed 400 N (90 1bf). When the maximum force catsed by move
ft exceeds 400 N (90 Ibf), these telescopic parts shall give way.

docking configuration, the minimum clear width between the’initer faces of side panels
the added widths of the aircraft door in the open and cldgsed positions, plus a positid

equirement cannot be met, e.g. for certain half-cabin yehicles, the boarding platform’s d

fixed section of the boarding platform shall be designed to support a minimum
oad of 5900 N (1 320 1b), or 3 600 N-mz2 (75 Ib/sq ft), whichever is highest, or a mini
D Ib) concentrated load on either forward quarter area of the fixed part, without deflecti
mm (1/4 in). No permanent deformiation is allowable.

movable section(s) of the platform shall be designed to support a minimum total distril
D N (770 1b), or 3 600 N-ni=¢(75 1b/sq ft) of maximum deployed area, whichever is hig
Im local single load of 980 N (220 1b) at its (their) leading edge when fully extended
eflection of the leadihg edge shall not exceed 20 mm (0,8 in) under the maximum all
platform. No permanent deformation is allowable.

inuous flooring'shall be provided between the side panels, including in temporary docki
sitions where different from the travelling one. The floor material, even in a wetted cond
e a durable slip-resistant surface, with a minimum R11 slip-resistance classificati
vith Table 3 of DIN 51130. Drainage shall be provided for elimination of water and snow

Alternately, the side panels can be replaced by an enclosed boarding platform with overhéad canopy.

and
ment

craft
shall
ning
yices.
Psign

e equivalent protection against the risk of the operator falling while opening and closinfg the
aircraft dooft:.

total
mum

ng by

uted
hest,

The
bwed

ng or
ition,
n in
. Any

gaps or heig]

htvariations in the floor material shall meet the requirements of 4.1.6.

4.3.10 The boarding platform and the side panels adjacent to the aircraft shall provide an adaptation to
its contours. They shall conform to the interface requirements given in ISO 7718-1, if applicable ISO 7718-
2, and ISO 16004. Side panels adjustment shall leave a maximum gap of 120 mm (5 in) from protective
padding to the aircraft fuselage.

4.3.11 The forward edge of the boarding platform and side panels shall be designed so that damage
to the aircraft is avoided, as a minimum by a full width aircraft interface device (padding) designed to
protect the aircraft, that

— is of a non-marking semi-soft material with a Shore surface hardness not exceeding A50,

ensures a minimum 60 mm crushing capability, and
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— is designed to minimize any force locally exerted onto the aircraft (see 4.3.5).

Padding can be complemented by proximity detection devices or flexible aircraft contact detection
devices. In this case, the device shall provide an electrical signal when or before contact with the aircraft
is achieved at any point, that can be used to stop vehicle movement. The related interlocking systems
shall ensure a Performance Level “b” according to ISO 13849-1.

4.3.12 The boarding platform shall be designed so that damage to the aircraft door, open during
boarding/de-boarding, as a result of aircraft movement is avoided. This can be achieved by either

— leaving the space underneath the aircraft door in the open position unconfined. All safety

]

4.3.1
grou
contj

4.3.1
forw
It sh
fallin|

equirements in 4.5.3 and 4.5.6 shall be complied with, or

mechanism, e.g. sensor or safety “shoe” which prevents the aircraft door fromi Setting upon the

oarding platform during dispatch of the aircraft. The related systems shall ensute a |
Level “b” according to ISO 13849-1.

3 In order to prevent the hazards resulting from handling persons and heavy items hi
hd without a complete safeguard, all movements of movable platform-parts should be
olled from the upper control panel (see 5.2).

4 A safe operator position shall be provided either on the fixed part of the boarding pla
hrd part of the van body to allow direct visibility of the aircraft interface area during vehiclg
i1l be within reach of the upper control panel (see 5.2):and protect the operator againg
g while the platform’s movable part(s) and corresponding side panels are not yet extende

4.3.15 Inordertofacilitate positioningataircraft doors interface at nightand under poor visibilit

awo
platf

rking light shall be provided on the platform'or forward exterior face of the van body, tg
rm and aircraft interface area with a non-glare minimum illumination of 200 Ix (20 ft-can

erformance

bh above the
owered and

tform or the
positioning.
t the risk of
1 and locked.

y conditions,
provide the
le).

5 Controls

5.1 | General

5.1.1 Controls for raising and lowering the van body as well as the boarding platform shall|be provided
at the driver’s positionnand at an upper operator’s position. These controls shall be interlocked so that
only [one position is-ehabled at a given time. Selection of raising and lowering priority b¢tween both
controls shall be located only at the upper operator’s position. The related interlock system [shall ensure
a Perfformance [igvel “c” according to ISO 13849-1

5.1.7 It 'shall be possible to start and stop the engine from both the driver’s position and the upper
contfolpanel.

5.1.3 Emergency stop (engine kill) buttons in accordance with ISO 6966-2, 4.9.1 shall be provided at
both control panels. Where an additional emergency stop is provided, it shall be accessible from ground
level, on the vehicle side opposite the driver’s position. Activation of an emergency stop shall not activate
the travelling brakes.

5.1.4 Non-lockable hold-to-run control actuators shall be used for all functions except vehicle travelling.
All controls shall be identified by the appropriate ISO 11532 graphic symbol for their function.

5.1.5 Thelayouts of control panels should, insofar as practical, meet the requirements of IATA AHM 915
(see Reference [5]).
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5.2 Upper operator’s position

5.2.1 The upper control panel shall be located at the forward end of the van body, or on the fixed
section of the boarding platform under the requirement that the corresponding operator’s position be
fully protected by the platform'’s side panels and the safety barrier (see 7.1.3). Its location shall ensure an
unobstructed view over the platform, side panels, and aircraft interface area.

5.2.2 All functions for positioning and adjusting the vehicle at the aircraft, except vehicle travelling,
shall be controllable from the upper control panel (see 4.3.14). Controls for any powered movable parts
of the boarding platform, side panels sections and optional canopy shall be provided only at the upper

control pang
5.3 Drive

5.3.1 The
on the eleva

vehicle cabin or equivalent enclosed location. In the second case, it shall be separated from the van b

interior by 4
stretchers tg

5.3.2 Tray

5.3.3 Cont
at the drive
confirmatiol
and support
position and

5.3.4 Ani

5.3.5 Whe
at the driver

6 Stabili
6.1 Stabi

6.1.1 The v
stability req
positions an

8
r's position

driver’s position shall be seated, and might be located either on the chassis atground ley

t least a half-height partition or gate, and shall not obstruct direct-passage of wheelcha
and from the aircraft (see Figure A.2 of Annex A for minimum reguired through way).

elling controls shall be provided only at the driver’s position.

rols for extending and retracting the stabilizers if provided (see 6.2) shall be located
’'s position control panel, and shall be protected¢against inadvertent activation. Po
1 by warning lights or equivalent that the stabilizers are either fully retracted, or fully exte
ing the vehicle’s weight against a supporting'surface, shall be provided at both the dr
the upper control panel.

hdication showing the van body is not;fully lowered shall be provided at the driver’s pos

re a warning device is provided to indicate when a van body door is open, it shall be inst
's position.

ty and mobility
lity requireinents

chicle innboth the maximum payload and empty conditions shall meet the static and
uirements of [SO 11995 with both the van body and front platform in the maximum eley
d the most unfavourable distribution of loads.

el, or

[ing platform supporting the van body. In the first case, it shall be contairied’in an automotive

bdy’s
rs or

only
bitive
nded
ver’s

ition.

alled

wind
Fated

6.1.2 The required stability can be achieved either intrinsically by design, or through the use of
stabilizers. See 6.3 hereafter for associated mobility restrictions in either case.

6.1.3

In addition to actual calculated or tested stability, i.e. prevention of the risk of the vehicle tipping

over, utmost design care should be brought to minimizing any feeling of instability for persons standing on
the boarding platform in the elevating position, resulting from vehicle structure oscillations and perceived
vibrations due to wind gusts or movement of persons and loads on board the vehicle. For instance

mechan

10

stabilizers and their attachment structure should be designed to eliminate any flexibility,

ical play between structural or lifting system parts should be minimized,

structural parts found to contribute to flexibility and oscillations should be stiffened,
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damper devices should be provided where effective,

wheelchair and trolley rolling surfaces should be as smooth as possible,

etc., according to vehicle design.

side panels should be provided with a positive locking device ensuring they do not deflect, and

6.1.4 Stability in the intended conditions of use shall be demonstrated by the manufacturer in
accordance with 4.1.9.

6.2

6.2.1
prov

Stabilizers

Unless stability is ensured by intrinsic means, a minimum of four retractable stabili
ded for van body elevation. If stabilizers are provided, their controls shall be located af

position (see 5.3.3).

6.2.2
unev

Stabilizers shall be so designed that it is possible to compensate gtadients up to 1,5°
enness in the ground. Base plates shall be capable of being pivoted in all directions at 1

the horizontal plane when in the working position.

6.2.3
defin

6.2.4

[up ¢
and i

6.2.5
[over
meet
on eg

6.2.6
ofan

The stabilizers in the retracted position shall not pfotrude from the vehicle’s o
ed in 4.1.4.

The stabilizers in the extended position with thé‘van body elevated at aircraft main
p 5,60 m (220 in) over the ground] should preferably not protrude from the vehicle’s o
[n any event shall not protrude out of the vehicle width by more than 0,30 m (12 in) on ¢

The stabilizers in the extended position with the van body elevated at aircraft upper
6,00 m (240 in) over the ground] may protrude from the vehicle width to the extent
the stability objectives, but shall'hot protrude out of the vehicle width by more than 0,
ch side.

Stabilizers collapse aof uncontrolled lowering of van body and/or boarding platform
y system failure or as@vesult of unintentional shift shall be prevented by fail-safe mecha

in bath the working and‘retracted positions.

6.3

6.3.1
is no
obje(

Mobility

It shall'hot be possible to drive the vehicle when the stabilizers were not retracted or
L inthe fully lowered position, unless the vehicle has been designed to meet the ISO 11
tives under this operational condition.

vers shall be
the driver’s

(2,5 %) and
ast 5° from

verall width

deck height
verall width,
bach side.

deck height
required to
75 m (30 in)

in the event

nical devices

he van body
DO5 stability

6.3.2 Retraction of stabilizers shall not be possible under normal or emergency conditions until the van
body has been lowered to no more than 2,50 m (100 in) height, or within the ISO 11995 stability objectives.

6.3.3 It shall not be possible to raise the van body above 2,50 m (100 in) height unless the stabilizers
are fully extended and supporting the vehicle’s weight against a supporting surface.

6.3.4 It shall not be possible to raise the boarding platform when stabilizers are not extended, unless
the ISO 11995 stability objectives are met.

6.3.5 The boarding vehicle should be capable of moving at a smooth, non-jerking speed not exceeding
0,7 m-s~1 (2,5 km-h-1, 1 % mph). In addition, where designed to travel with the van body or boarding
platform raised, it shall be limited to a speed not exceeding 6 km-h-1 (3 34 mph) in either forward or aft
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directions when in this condition. For final positioning, it should be possible to move the vehicle at an
inching speed not exceeding 0,2 m-s-1 (0,8 km-h-1, % mph). Alternately, final positioning can be ensured
by a telescopic section of the boarding platform. In this case, the telescoping speed shall not exceed
0,1 m-s-1 (0,4 km-h-1, % mph).

6.3.6 Inorder to allow development by the manufacturing industry, the final positioning requirements in
6.3.5 are intended to become mandatory within this International Standard at its next revision (5 years from
its publication date). See ISO 6966-2 for aircraft contact protection or detection systems to be considered.

6.3.7 The interlocking systems correspondmg to the requlrements in 6.3.1 to 6.3.5 shall ensure
nual

override of this interlock shall be possible for emergenc1es (see 10.5).

7 Protedtion of persons
7.1 Safeguards against falling

7.1.1 Safepuards against falling shall be provided on all open sides of the bearding platform except for
access to the van body, as follows.

7.1.2 The[side panels on both sides shall be fitted with continuous handrails at 1,10 m (43 in) height,
conforming with the geometry and strength requirements of ISO14122-2.

a) Full continuity shall be maintained at all points betweenhandrail segments. For handrail segments
placed gide by side, the distance between overlappingsegments shall be 6 mm (% in) maximym in
accordance with ISO 13857, 4.2.4.1.

b) Handrajls shall not include projections or corfiers that could cause injury. They shall be smooth
including the underside. Open junctions areMiot allowed. Edges or corners shall be rounded with a
minimum radius of 6 mm (% in).

NOTE Wihere the side panels height ex¢eeds 1,10 m, an inner handrail between 1,00 and 1,10 m height is
intended to provided.

7.1.3 A mlovable safety barrief shall be provided across the boarding platform for eliminating or
reducing the risk of falling of persons from the platform when the vehicle is not completely connected to
the aircraft. [The safety barrietr’shall

a) meet the requiremenits of ISO 14122-2 for guard-rails and be capable of being latched in positipn,

b) belocated so asteallow actuating the movable side panels to/from the docking configuration ag well
as the upper control panel from a position protected by the latched barrier (see 4.3.14), provjding
continupts)flooring and complete enclosure by guard-rails,

c) beclearly visible from either side, including at night and in fog,

d) be padded to avoid any damage where it may interfere with open aircraft doors or doors being
opened, and

e) be easy to unlatch and handle by one person with a force not exceeding 60 N (15 1bf), and able to
be stowed safely, i.e. retained in the stowed position by a positive fit device requiring deliberate
action for release.

7.1.4 Barrier opening should be prevented unless the boarding platform’s forward edge has achieved
contact with the aircraft and both platform side panels have been fully extended. “Contact”, for this
purpose, means the maximum distance between any point of the platform'’s and side panels forward edge
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and the aircraft fuselage does not exceed 120 mm (5 in). The related sensors and interlocking systems
(see 4.3.11) shall ensure a Performance Level “b” according to ISO 13849-1.

7.1.5 Lifting and lowering of the boarding platform shall be prohibited unless the safety barrier is
deployed into position and latched. The related interlocking systems shall ensure a Performance Level “c”

according to ISO 13849-1.

7.1.6 See Clause 8 as regards safeguards against falling on a vehicle tail lift.

7.2

Access

7.2.1
whilg
shall
able

7.2.2

tail lift) through vertical or preferably stair steps. The steps shall be fitted-with anti-slip trea

nose

7.2.3
also
requ

7.2.4
over

outer

boar

7.2.5
posit

instances outlined in 7.2.4 and.Z:2\5, the related interlocking systems shall ensure a Perfor
agcording to ISO 13849-1

Mbn

7.3

7.3.1

safe dlevice to limit unintentional lowering to a maximum of 100 mm and to stop the platform 3

The van body shall be equipped with a door accessible from the ground for staff oratte
e in its lowered position. This door may be one of the van body doors specified in' 4.2.6
have a minimum usable width of 0,75 m (30 in) and a minimum clear height of 2,00 m (7
Fo be opened from both sides. Doors and gates shall not open towards the outside of the

This door shall be accessible from the ground in the absence of power (without o

5 as well as handholds or a handrail.

Where direct access from the ground to the boarding platform while in its lowere
brovided, it shall include steps as per 7.2.2 and a self-closing gate through the side panel,
rements of [SO 14122-2 and 7.1.2.

It shall not be possible to open a door or a gate'in an elevated position higher than 0,
resting, except the door between the van bgdy and the boarding platform. This also a
door of a cabin elevated with the van body and to self-closing gate used for direct 3
ing platform.

It shall not be possible to raisé€ the van body higher than 0,30 m (12 in) over the lowe

Malfunctions

|

dants access
f separate, it
9 in), and be
ehicle.

perating the
ds and tread

] position is
meeting the

BOm (12 in)
bplies to the
ccess to the

red (resting)

ion with a door open, except the door between the van body and the boarding platfgrm. In both

mance Level

Hydraulieyai body and boarding platform lifting system(s) shall be equipped with an ayitomatic fail-

t any height,

in the event ofhydraulic supply line rupture. This device shall be designed to carry 150 % of th¢ rated load.
7.3.4 CDPevices shall be fitted to stop the descent of the van body and boardlng platform iffthe descent
speed exceeds the Maximum design speed. 11e piatform shall be Stopped before the descent speed

exceeds 0,25 m-s~1. This does not apply to structural failure. If line rupture valves are used to stop the
platform on (a) multi-cylinder lifting system(s), it shall be impossible for any hydraulic cylinder to be
overloaded by more than 100 %.

7.3.3 A risk assessment conducted by the manufacturer shall identify the other potential vehicle
malfunctions capable of resulting in a hazard for persons, and safety devices or functions shall be
implemented in order to prevent them.
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8 Tail lift

8.1 The tail lift if provided shall be designed according to EN 1756-2 [ISO equivalent TBD]. It shall
accommodate at least one wheelchair and attendant, or one stretcher trolley and attendant if intended.

Its surface material shall meet the slip-resistance requirements of 4.2.4.

8.2

[t shall only be possible to drive the boarding vehicle or to lift or lower the van body with the tail lift

in a defined safe stowing position. The related interlocking systems shall ensure a Performance Level “b”
according to 1ISO 13849-1.

8.3 Meanj
include atle

If foldable tq
in the prote

8.4 Restrd
wheelchair

8.5 Tailliff

and weathel,

9 Transt

9.1 A tran
platform an

NOTE A
13.1, Instruct

9.2 The ty
relative slipj

platfory

it being

it with positive meclianical restraint against slippage and disengagement.

Where a re
including se

shall be provided to prevent persons from falling off the tail lift during operation. They
hst one 1,10 m (43 in) high guard-rail on each side, meeting the requirements of ISO 141

allow tail lift stowage, the guard-rails direction of swing or tilt shall not be ¢gutwards
'tive position, these guard-rails shall be secured against moving by an automatic positiy

int means, automatic or usable by the attendants, shall be provided teprevent an un-br
r stretcher trolley from inadvertently rolling off the tail lift in any poesition.

t controls shall be provided both on the ground level, adequately protected from interferg
and inside the rear part of the van body, with full visibility.over the lift's surface.

er plate

sfer plate accessory shall be provided to enable:bridging the door sill between the boa
1 the aircraft to safely and smoothly roll in anid out wheelchairs and stretcher trolleys.

ions, for listing by the manufacturer ofthe aircraft types and doors the vehicle is intended to

ansfer plate while in use shall be held to the boarding platform so as to prevent any ri
page or the plate becoming.8therwise dislodged. This can be achieved by either

the tramsfer plate being permanently attached or hinged to the forward part of the boar

h, or

a removable item,/with provisions in the forward part of the boarding platform to pog

movable‘transfer plate is used, a safe stowage location once removed shall be prov]
curing devices to prevent the transfer plate from moving or falling during transport.

shall
P2-2.

and,
re fit.

aked

nces

rding

set of different transfer plates can be requiired for the variety of aircraft types to be servicedl. See
gerve.

sk of

ding

ition

ided,

9.3 Ineit

ercase the attachment orinterface nrmnclnnc shall n]]m/\rlnnmhldmn] andlateral ndmcf

ent

of the transfer plate s position in order to allow an accurate fit in relatlon to the aircraft door 5111

9.4 The transfer plate shall be profiled to rise in its centre area (of the long axis) to avoid hinging
around the aircraft door sill. Its underside shall be designed or protected to avoid damage to the aircraft
door sill or flooring.

9.5 The design of the transfer plate shall ensure smooth transition of the wheelchairs/stretcher trolleys
from the boarding vehicle to the aircraft and back. The walking surface shall meet the requirements of
4.3.9. Any discontinuity shall meet the requirements of 4.1.7.

9.6 In order to minimize the ergonomic constraint for the operators, the design shall ensure that the
horizontal force to be exerted to move a 120 kg (265 lb) wheelchair or stretcher trolley does not exceed
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225 N (50 Ibf) for handling by one person as per ISO 11228-1. This requires, within the foreseeable range
of relative height variation between the aircraft and the boarding platform, a transfer plate long enough
not to exceed an angle of 12 degrees from the horizontal.

9.7 The minimum width of the transfer plate shall be 0,60 m (24 in) in order to accept aisle-width
wheelchairs designed for entry into aircraft. Wider transfer plates in excess of 0,75 m (30 in), where
possible according to the aircraft type, facilitate operators work, and may accept a passenger’s own
folding wheelchair.

NOTE1 Itisassumed thatstretcher trolleys do notenter aircraft, the stretcher being removed and carried by hand.

NOTHE 2  In the case of a removable transfer plate, the requirements of 9.6 and 9.7 can be achigved by using
diffeffent plates according to the aircraft type. See 13.1, Instructions, for listing by the manufactuxer¢f the aircraft
typeqd and doors the vehicle is intended to serve.

9.8 | The minimum height of the transfer plate’s side/toe rails shall be 100 mm(4“in).

NOTH Since this constitutes a significant part of the plate’s stiffness, it will often be advisable for the longer
platef to use higher sides in order to minimize weight.

9.9 | The transfer plate’s strength shall be sufficient to withstand @n operator and a 120{kg (265 1b)
wheglchair or stretcher trolley without permanent deformation.The force to be manually applied for
its ppsitioning, removal or storage shall not exceed 225 N (5(1b), in accordance with ISO [11228-1 for
hanjling by one person. Handholds capable of being used:with a gloved hand shall be provided for
positioning and handling.

10 Back-up systems

10.1| The vehicle shall be equipped with (a)back up system(s) to
— fetract and lower the boarding platfetm,

— lower the van body,

— Tretract the stabilizers if provided, and

— flow the vehicle away

in the event of a primiaby power or system failure.

10.2| The taillift"if provided shall be equipped with a back-up system able to lower and|lift it for as
many cycles ‘as/necessary to evacuate in an emergency the maximum allowable number of wheelchairs,
stretfhersjand attendants.

10.3-The back-upsystems sihatt operate fromm a power source inmdependent front the vetticle’s primary
power. Their controls, except for the tail lift, shall be located at the driver’s position, accessible only by
positive action, and be protected by a cover or equivalent.

10.4 Back-up system lowering shall not compromise vehicle stability, i.e. it shall not be possible to retract
the stabilizers using the back-up system while the van body is above 2,50 m (100 in) height, unless the
vehicle has been designed to meet the ISO 11995 stability objectives under this operational condition.

10.5 Whenever chassis propulsion is still available while the van body cannot be completely lowered,
it shall be possible to manually override the interlock preventing the vehicle being driven while the van
body is not fully down. The override control shall be located together with the other back up controls and
sealed or otherwise protected against inadvertent or unauthorized use.
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11 Emergency evacuation

11.1 Systems and procedures shall be provided to perform if required an emergency descent then a
complete evacuation of all wheelchair and stretcher passengers from the vehicle in the lowered position
to the ground, in the event of an emergency.

11.2 [t shall be possible to operate an emergency evacuation while the vehicle is subject to a primary
power loss or system failure (see Clause 10).

12.1 The fallowing optional additional features can be considered:

stowagg
stowagg
stowagg
stowagg
stowagg
commu
interior
automa

detectid
event of

fixed, sl
opening

guidand

CCTV sy

12.2 Wher{
compromise
risk assessn]

13 Instru

e for a drinking water supply;

 for hand baggage and umbrellas;

 for unoccupied wheelchairs;

e for pillows, blankets and first-aid equipment;

 for medical equipment and/or therapeutic oxygen supplies; crutches or walking aids;
hication system between the van body and driver’s pesition;

heating and/or air conditioning;

ic levelling system for boarding platform adjustment during aircraft height changes;

n device on the boarding platform that)initiates a flashing light or audible alarm, i
the vertical clearance between platform and aircraft door becoming too small;

iding or folding canopy over tHe boarding platform. The canopy shall not interfere
and closure of aircraft doors, and shall meet the requirements of 4.3.10;

e system to assist the driver for accurate positioning at aircraft;

b one or several-of these or other optional items is (are) provided, it (they) shal
either of thésafety requirements in Clauses 4 to 7. The manufacturer shall carry out a sp
ent taking,ihto account potential overlapping influences.

ctions and markings

rstem to improve aft visibility when backing the vehicle away from aircraft or terminal.
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13.1 Manufacturer’s instructions

Operatingand maintenance instructions shall be supplied by the manufacturer with each boarding vehicle.
They shall contain, appropriate to the design of the boarding vehicle, information about the following:
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types and doors the vehicle is intended to serve;

le wind limitations;

maximum allowable occupancy, rated load, rationale and loading conditions;

wheelchairs, stretcher trolleys and persons safety;

boarding platform and tail-lift operation;
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