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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.

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

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an ex]
expression
the World

WWW.iS0.0

5 drawn to the possibility that some of the elements of this document may be the subjec
ts. ISO shall not be held responsible for identifying any or all such paténtrights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT),
Fg/iso/foreword.html.

This document was prepared by Technical Committee' ISO/TC 254, Safety of amusement rides

amusemen

This secor
technically

The main d
the lisf
4.2, St
4.3.3.3

4.3.4.4

devices.

)d edition cancels and replaces thé-first edition (ISO 17842-2:2015), which has b
revised.

hanges are as follows:

references to ISO/TS 17929 have.been removed;

of terms in Clause.3'has been updated;
indard documentation has been updated;
.1, Generalthas been added;

Generabhas been added;

|3, Operating control equipment has been updated;

are
the
the

t of
s of
| /or

not

And
to
see

and

een

4344

4.3.6.1

4, Control equipment operated by passengers has been updated;

4.3.5.2, Daily check and trial run has been updated;

, During operating cycle has been updated;

4.3.8.3, Repairs has been updated;
4.3.8.4, Modification has been updated;

4.6.1.2, Inspection process and 4.6.2, Reports have been added;

Table A.1 was updated;
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— Annex B has been added;
— Bibliography was updated.

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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INTERNATIONAL STANDARD

ISO 17842-2:2022(E)

Safety of amusement rides and amusement devices —

Part 2:
Operation and use

1

Thi
ope
inst
fair|
and
dev|

The

2

Thd
con
und

Scope

5 document specifies the minimum requirements necessary to ensure the safe m:
ration, inspection and testing of amusement rides and amusement devices which are inte

prounds and amusement parks or any other locations, and is concerned with.the installin
disassembly, operating, handling, maintaining, repairing, modifying and.inspecting of g
ices, and is addressed to controllers, operators, attendants and inspeetionh bodies.

following are not covered by this document (this list is not exhaustive):

grandstands;

construction site installations;

scaffolding;

removable agricultural structures;

simple coin-operated children's amusement‘devices;

carrying up to three children, and recteational devices like waterslides or summer tobo
playground equipment;

rope courses;

climbing walls;

inflatable trampolines and swimming pool equipment.

Normativereferences

following/documents are referred to in the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
atédireferences, the latest edition of the referenced document (including any amendmen

lintenance,
nded to be

alled both repeatedly without degradation or loss of integrity, and temporafrily or permanently in

b, assembly
musement

bgan runs;

bir content
pplies. For
[s) applies.

ISO
ISO
ISO

2307, Fibre ropes — Determination of certain physical and mechanical properties
9554, Fibre ropes — General specifications

7165, Fire fighting — Portable fire extinguishers — Performance and construction

[SO 13857, Safety of machinery — Safety distances to prevent hazard zones being reached by upper and
lower limbs

ISO/IEC 17020, Conformity assessment — Requirements for the operation of various types of bodies
performing inspection

ISO

©IS

17842-1, Safety of amusement rides and amusement devices — Design and manufacture
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ISO 17842-3, Safety of amusement rides and amusement devices — Requirements for inspection during
design, manufacture, operation and use

IEC 60947-3, Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors, switch-
disconnectors and fuse-combination units

EN 12385, Steel wire ropes — Safety

3 Term

For the pu
the followi
[SO and IE
— IS0 On
IEC El¢

31

s and definitions

yurn A | ddel = h I o s - - ICOID o 470930 10N 1704793 1
PUSTS UL LIS UUCTUIITIIL, LT LTS dIIU UTTIITILIUILS BIVCII HIriov/ILG 1L/7U4LU, 10U 1707471
hg apply.
[ maintain terminology databases for use in standardization at the following addresses:

line browsing platform: available at https://www.iso.org/obp

ctropedia: available at https://www.electropedia.org/

amusement device

arrangemse
passenger

covered by|the term amusement ride (3.3)

3.2

amusemellt device log

book and/¢r electronic data file containing all the necessaty information about the use and histor
any amusefent device (3.1)

3.3

amusement ride

device to eptertain passengers (3.21) during motion, creating biomechanical effects on passengers
Note 1 to erjtry: In this document, the term “amusement device” is used to refer to an amusement device (3.]
amusement]ride.

34

attendant

trained pefson appointed to werk under the supervision of an operator (3.20), to assist in the operag
of an amusgment device (3.1)-available for use by the public.

3.5

barrier

device inte

3.6

nt of equipment that produces the desired effect of amusement)or entertainment when
moves through it or on it primarily by his or her own actionor any other system that is

nded te-prevent the user from falling and from passing beneath

and

the
not

y of

) or

—e

on

ARG

competen

person who can demonstrate that they have acquired through training, qualifications or experience, or
a combination of these, the knowledge and skills enabling them to perform a specified task

3.7

component
component which forms part of an assembly in which at least one component moves

Note 1 to entry: Excluding vibration and deformation.
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3.8

controller

ride controller

person or organisation having overall control of an amusement device (3.1).

Note 1 to entry: This can be either an individual or corporate body owning an amusement device (3.1) or the
concessionaire or lessee who has been granted control of the amusement device, by the owner, for a specified
period.

3.9

designer

engineer

pergon or body responsible for the design of a device (or modifications thereof)

Notg 1 to entry: The duties of designer include, but are notlimited to, establishing and describingthe c¢nfiguration
of the amusement ride or device, conducting appropriate risk assessment(s), establishing/strength (including
fatigue strength), designing and specifying electrical/electronic control systems, definingthe acceptfable quality
leve] for production, defining inspection criteria and including the provision of the necessary documgntation

f supply

vation

cting body

inspection body

organization capable of carrying out examination, tests and approval of amusement devices

3.17

manufacturer

individual or commercial entity who is responsible for manufacturing a product with the view to
placing it on the market under their own name

Note 1 to entry: Any commercial operator that either places a product on the market under their own name or

trademark or modifies a product in such a way that compliance with applicable requirements can be affected
should be considered the manufacturer and should assume the obligations of the manufacturer.

©1S0 2022 - All rights reserved 3
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3.18

modification

safety-related alteration to the hardware or software of a device, including the introduction of a new
safety-related component or the substitution of a safety-related component, which results in a deviation
from the design specification

3.19

operation and use risk assessment

OURA

document, produced by the controller, that details all of the considered risks inherent during all modes

of amuseTude&Maﬂd_m&mmm_m_mﬂgmgamMﬂm—
Note 1 to enjtry: See 5.1.2.2.

3.20

operator
trained pefson appointed by the controller (3.8) to be in charge of the operation of an amusement deyice
when it is gvailable for the public

3.21
passenger
patron
person using an amusement device

3.22
passengeil| containment
componenis (e.g. seating, foot wells, handrails, passenger restraints) designed to prevent passengers
from movihg outside a predetermined area on a ride eitheras a result of biomechanical effects, the fide
forces or the reasonably foreseeable behaviour of the passenger

3.23
passenger| unit
PU
part or parfts of an amusement ride in or on-which the passengers (3.21) are intended to ride

3.24

permit
authorizat]on to operate an amusement device in a particular member state granted by the legally
authorised|body after successful approval and/or examination

3.25
platform
horizontalfor inclinedistirface raised above the level of an adjacent area

Note 1 to enftry: See- SO 17842-1:2015, 5.1.3.2 for maximum slope of platform.

3.26
repair
restoration of components or assemblies to a technically acceptable condition

Note 1 to entry: See also [SO 17842-3:2019, 4.3.8.3.

3.27

restraint

system, device, or characteristic that is intended to inhibit or restrict the body movement and/or
keep the body position to tolerate accelerations of the passenger(s) while on the amusement ride or
amusement device

Note 1 to entry: Position in which the restraint is intended to remain during the operation of the device in order
to restrain the passenger (3.21) is called closed restraint.

4 © IS0 2022 - All rights reserved
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3.28

safety envelope

theoretical or actual physical space that can be encroached upon by any part of a passenger (3.22) of an
amusement ride during the ride cycle

3.29

safety-related component

component of an amusement device (3.1) on which the safety of the passengers (3.21) is dependent as
identified in the design risk assessment (3.11) and/or the operation and use risk assessment (3.19)

3.30

seryice
replacement or replenishment and check of conditions of components, including fliids|which are
des|gnated to be replaced or replenished or checked at specified intervals

3.3
spejctator
perpon in the vicinity of an amusement device

Note 1 to entry: Typically defined as a person watching the operation of the amusement device or wajfting to gain
accgss to the use the amusement device.

3.3

thofpough examination
profredures and investigations necessary for the inspection body (3.16) to decide whether the
amiysement device (3.1) can continue to be operated safely, 0r whether it requires defects to bp remedied
immediately or within a specified time

3.38
tridl run
proying run of an amusement device (3.1) during which no passengers (3.21) are carried

4 |Operation, maintenance and-use of amusement rides and amusement devices

4.1] General

This document is concerned with the installing, assembly and disassembly, operating| handling,
maintaining, repairing,modifying and inspecting of amusement devices, and is addressed to ¢ontrollers,
opefrators, attendants\and inspection bodies.

Redommendatigns.for training, qualification and experience for competent people perf¢grming the
des|gn, maintenance, repair and testing of amusement rides are given in Annex A.

Infqrmation“on the provisions that are recommended prior to use of attractions and recomrpendations
on Trocedures to be followed are given in Annex B.

4.2 Standard documentation

The following documents shall be prepared for all amusement devices:

— operating manual (see [SO 17842-1:2015, 5.5.1.3) to include at least the following:
— maintenance instructions;
— NDT schedule;
— operating instruction;

— inspection instruction;

© IS0 2022 - All rights reserved 5
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— inspection instruction;

— amuse

ment device log (see ISO 17842-1:2015, Annex D), and

— official technical dossier or safety justification (see ISO 17841-1:2015, 5.8) including DRA and OURA
results for safe operation.

4.3 Responsibilities of the controller

4.3.1 Ge

neral

The controlller or nominated delegate(s) shall:

— ensure
sold o

— select
— assem

— ensurq
statutg

— servicq

— where
and ar

— maintd
amuse

— where

systen} of signals for checking with attendants that it is safe to start is devised. Ensure that ey

persor]
in app

— ensurqg

— provide full instructions on the-¢ontrol or communications system.

The ride cd

4.3.2 Se

Obtaining

otherwise transferred or supplied;
hnd train operators and attendants;

ble, and disassemble safely;

s which are effective in the country of installation of amusement ride or device;
e, maintain, repair and modify safely;

required, ensure that only amusement rides or devices.which have a valid operational pet
e examined and tested by appropriate independent inspection bodies, are operated;

in, keep available and update as required the“operating manual and amusement rid
ment device log, as well as creating necessary-reports;

operators do not have a clear view of @ll loading or unloading points, ensure that a ¢

using the system is instructed onhow to use it and that a copy of the signal code is displa
ropriate positions;

that emergency procedures-are established, well-documented and regularly practiced; :

ntroller can delegate any part of their duties, but remains responsible in law.

ection and €raining of staff

suitablenand competent staff involves selection, training, testing of knowledge

the safety

understanEing, monitoring, auditing and keeping records. The controller shall select people able to

f-the'public first, likely to follow procedures conscientiously and having the maturity

that the required documentation accompanies the amusement device when being boujght,

safe operationin full conformance with manuals, taking into consideration currentlegislative

mit

E Or

ear
ery
yed

ind

And
put
and

authority togive confidence to the public

Adequate training shall be provided to all employees and training records kept. Training shall be

appropriat

e to the risks and given in a way that those being trained can understand.

The operator and attendants of amusement devices shall demonstrate competency in the operation of
amusement devices according to the manual(s).

No operators or attendants of the amusement device shall be younger than required by national
standards or law in the country of use.

Operators and attendants depending on their duties, shall be provided with suitable and sufficient
information and training in the working of their amusement devices, covering the following:

— systems of work for safe operation, including speed limits and any other specific safety measures;

6
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procedures for reporting breakdown, defects or unusual occurrences;

loading and unloading procedures;

passenger restrictions such as height and weight limits, medical conditions and limited accessibility

(guest behaviour);

control of waiting and viewing areas;

use and operation of passenger containment and passenger restraint systems including the checking

of restraint closure;

4.3

4.3

4.3

Am
tak

4.3

Thd
gro
the

Thd
in it
Thd
haz

the
of t

controlled/emergency stop procedures;

emergency procedures, including passenger evacuation.
3 Assembly and disassembly
3.1 Siting of amusement devices

3.1.1 General

1sement devices shall be sited and assembled in accordarce with manufacturer’s in
ng into account applicable national requirements.

3.1.2 Standard conditions for the siting of amusement rides and amusement devi

ride controller or their representative shall ensure that an amusement device is on
ind which is suitable for this purpose in aceerdance with the manual(s). For example ¢
ground

can safely bear the load of the amusement device. For existing structures (e.g. buildings
detailed inspection and calculatioi.shall be carried out in order to establish permissiblg

is sufficiently flat, even and stable for the attraction to be assembled and used on safely, in
with the amusement device:log and manual;

provides discharge or drainage of rain water.

ground shall be checked at regular intervals after assembly, to confirm that there is no de
s load bearing,capacity, especially during adverse weather conditions.

controllersshall establish the position of underground services or overhead lines which ¢
hrds during the assembly or operation of the amusement device, taking advice as nece
appropriate authority. Where these could be a source of danger to persons employed or t

structions,

CEs

y sited on
nsure that

or piers) a
loads;

hccordance

terioration

an present
ksary from
p members

pro

vision of adequate and suitably placed barriers or otherwise.

ne public, all reasonably practicable precautions shall be taken to prevent such danger, eilther by the

Care shall be taken to ensure that underground services are not struck when poles or pegs are placed in
the ground or when excavation is undertaken. Service location techniques shall be employed before any
such work is commenced, unless it has been confirmed beforehand that there are no services present.

NOTE There can be local regulations that define the minimum distance between amusement
other structures, objects, services, etc.

When positioning amusement devices, controllers shall apply the following principles:

devices and

a) The proximity to other fixed or mobile structures or services shall be in accordance with

©IS

[SO 17842-1.
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occupied areas to minimize the risk of fire spread.

Consideration shall be given to any possibility of uplift caused by wind.

There shall be sufficient clearance between adjacent amusement devices, buildings or other

Amusement devices shall be arranged so that the public have safe access to each amusement

device entrance, and safe egress at exit points, so that there are no bottlenecks which could cause
overcrowding in an emergency.

Sufficient clearance shall be provided between and above amusement devices on main access

routes, so as to provide access for emergency service vehicles, and provide access to fixed fire

hydramts even when the publiC 1s being evacuated.

b)

0)

d)

e)

f) Where
ride sh
passer]
vary p

g)
passer

NOTE

devices fror

4.3.3.2

When amy

rides cross over or pass through each other, as a minimum the clearance envelope§ for ¢
all apply as stated in ISO 17842-1. The controllers shall ensure that safety envelppes for h
gers and spectators are not compromised. For coin-operated children's rides,; spacing
Foviding the safety envelopes are not thereby compromised.

The OJRA needs to consider whether protection is required to prevent falling-objects from hit

gers or spectators.

National regulations can exist that define the minimum distance amusement rides and amusen

h other structures, objects, services, etc.

ransportation, assembly and disassembly

sement devices are transported, assembled or disassembled on site the devices shal

under the dlirect supervision of the controller and/or competént delegate(s).

4.3.3.3 (

4.3.3.3.1

All necessa4
stable whe

iround packing, stability and anchors

General

h in use.

No amusement device shall be asseémbled on sloping or uneven ground, unless suitable packing

been incor

The amusq
firmly supj

The numbe
be kept to

All packing
accordancg

porated which allows the-amusement device to be used safely.

ment device shall.be level where necessary and have its load adequately distributed
ported. Its stability shall be checked frequently.

r of packing.pieces used shall be kept to a minimum. The height of the packing material s
h minimun and the packing itself shall be stable.

F materials incorporated shall be sound and suitable for the purpose, chosen and locate
with the manual(s), so as to prevent slipping and sinking, or dislodgement.

ach
oth
can

[

ng

hent

be

ry measures shall be taken during assembly to ensure that the amusement device will be

has

and

hall

d in

Packing shall be placed directly beneath the support points of the amusement device. If this cannot be
achieved a suitable supporting structure shall be formed which effectively transmits the load of the
amusement device safely through the packing to the ground. Dynamic loads can lead to the loosening of

packing an

d anchorage; consequently, repeated checks of the packing and anchors are essential.

If an attraction is equipped with props to support the structure, these props shall be used in accordance

with the m

anufacturer's instructions.

Hydraulic jacks shall not be used to support a ride during operation, unless they are designed and
approved for the purpose.

© IS0 2022 - All rights reserved
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3.3.2 Public safety

Members of the public shall not be admitted into areas where an amusement device is being assembled
or disassembled.

The controller and/or competent delegate(s) shall, where necessary, provide means to prevent members
of the public entering work areas e.g. with fences and/or warnings.

4.3.

3.3.3 Working method

A safe system of work, which as a minimum takes into account the manufacturer’s manual(s) shall be

foll
nat

Am
and|

Wh
the

pwed during these operations. Controllers shall be aware of the official requirements)d
onal authorities.

1sement devices shall be moved so as to minimize the risk of damage to safety<elated c
all loads shall be properly secured during transit.

ere there is arisk of temporary instability or overstress in the device duringassembly or d
precautions specified by the designer, manufacturer, and/or supplier, shall be followe

req
of a

Tenmporary provisions for access and working during assembly aird disassembly operations s
including sufficient and suitable lighting to allow work to be,€enducted in a safe and proper

Un4g
the
or
wit

Bef
for

or 1
rep

Fas
cor

Upd
sha

All
and|
ens

Wh

lire e.g. the use of temporary guys, stays, supports and fixings toprevent danger throu
y part of the amusement device.

uthorized access shall be prevented through openings'in platforms and through any g
amusement device, which are only intended for access when the amusement device is n
se. Such openings or gaps shall be provided with covers, be securely fixed in position
h barriers and access doors, which are securely; fastened.

bre reassembly, all components as specified in the manual(s) shall be cleaned, carefully
Kigns of wear, deformation or other dathage, confirming fitness for purpose or otherwig
eplaced. They shall be properly lubticated in accordance with the manual(s). Replace
hirs of safety related components-shall be noted in the amusement device log.

fening and securing components shall be used in accordance with manufacturer's instry
‘ectly adjusted, or replacedyif necessary.

n completion of assembly, all components that are important to the safety of the amusen

btructural nmiembers needed to ensure the stability and safety of an amusement device sh
correctlyfitted. Where it is a design requirement, the whole assembly shall be securely 3
ire thatit1s stable.

bre rail tracks form part of the amusement device, they shall be properly laid and aligned

¢

f local and

bmponents

smantling,
1. This can
bh collapse

hall be safe
manner.

aps within

in motion
equipped

examined
e repaired
ments and

ctions and

ent device,

1 be checked to ensiise’that they have been properly installed in accordance with the manjufacturer’s
manual(s).

all be used
nchored to

according

tot

4.3.

4.3.

ava) manlla]{c\
J

4 Care of equipment

4.1 General

All equipment shall be maintained in accordance with manufacturer’s manual(s) and/or general
engineering practices, including taking into consideration the requirements of national documents.

©IS
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4.3.4.2 Mechanical equipment

At the intervals as stated in the manual(s), safety related components shall be checked to ensure that
they are within the limits stated in the manual. Parts requiring replacement shall be consistent with
the design specification.

Controllers shall have procedures to ensure that safety-related components are:
— individually identifiable according to design and quality;

— traceable as per the location(s) on the amusement device;

— not inllerchangeable such that parts cannot be used in incorrect positions - for example, twa pins
can logk identical but have different material properties;

— stored|so as to prevent deterioration and contamination;

— cleanef and lubricated as required by the manual before being incorporated intothe amusenent
device

— carefu]ly assembled so that they are not damaged, in particular:

1) aspembled using fastenings and fixings correctly used and adjusted, in accordance with|the
manual(s);

2) all pins shall be provided with their secondary retention system (such as safety locknuts pnd
wishers, split pins or castellated nuts with split pins, ete:) as defined in the manual(s). Split-
pins shall be spread effectively;

3) “RJ clips shall be of the right size, in good conditien; of the right material, and fitted correctly;

4) self-locking nuts shall not be used more than‘the maximum number of times specified in|the
manual(s);

5) clgse attention shall be paid to bolted joints by using tightening torques, dimensions pnd
clgsses of bolt in accordance with the requirements of the manual(s); torque wrenches shall be
used as required;

6) components having a specified operational life shall be checked to verify their operationalllife
is pot expired, checked in aecordance with manual(s) and replaced when necessary.

If there is fepeated, unexpectéd or unusual damage to safety related components, the manufacturer or
designer aId the inspection-body shall be informed and advice of these parties sought.

When lifting equipmeéntis used for the assembly of components, the manufacturer's instructions shall
be followed so as Hept'to adopt unsuitable lifting methods which might cause damage and subseqyent
danger duifing opéeration.

Steel wire ropes for erection and dismantling shall be used in accordance with EN 12385

Synthetic fibre ropes for erection and dismantling shall be used in accordance with ISO 2307 and/or
ISO 9554.

NOTE Lifting equipment, whether integral to the amusement device or not, and depending on their function,
can be subject to specific local regulations, including inspection and testing.

4.3.4.3 Hydraulic and pneumatic equipment

The controller shall ensure that pressure systems are operating within the limits set in the manual(s)
as supplied by the manufacturer.

The pressure system shall also be examined in accordance with the written scheme of inspection.
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Leakage shall be kept to a minimum, contained where possible and not create risks. For further
information, refer to ISO 4413 and ISO 4414.

Equipment subject to conformance to the Pressure Equipment Directive or taking into consideration
other nationally applicable legislation should meet those requirements. Conformance with EN 13445
series can be used to demonstrate conformance with the Pressure Equipment Directive.

4.3.4.4 Electrical equipment

4.3.4.4.1 Isolation and access

Al

—_—

electrical cabinets or enclosures shall be properly locked to prevent unauthorized aceess

Ampisement devices shall be provided with means to disconnect (isolate) the supply to-allTive fonductors
and|shall have a means permitting it to be locked in the off (isolated) position (e.g.bylpadlocKs). Suitable
megns of disconnection are listed in [EC 60204-1.

When used for achieving isolation, the disconnecting device shall have a.means permitting it to be
loclted in the off (isolated) position (e.g. by padlocks).

Devices used for isolation shall have a visible gap or a position indicatorthat conforms with IEC 60947-3.

4.3[4.4.2 Inspection
Al

jo—y

blectrical equipment shall be inspected and tested in accordance with ISO 17842-3.

4.3/4.4.3 Operating control equipment
All pperating controls shall be:

a) |clearly visible to the operator,

b) [easily distinguishable from each other,
c) |readily accessible to the operator,

d) |easy to operate,

e) |clearly marked to siow the function and mode of operation. All markings shall be permhanent and
readable.

Written markings'shall be in a suitable language(s).
The operator's working position shall

— |be safe(and have safe access),

— |bedesigned with ergonomic considerations

— have adequate lighting,

— give, where possible, an unobstructed view of all areas of operation. If it is not the case, other means
of surveillance shall be implemented (e.g. mirrors, surveillance cameras),

— take into account environmental aspects e.g. temperature, vibration and noise.

The design shall take account of any need for the operator and operators to communicate, between
themselves and where necessary with the public, e.g.:

— visibly,

— by phone/intercom,

©1S0 2022 - All rights reserved 11


https://standardsiso.com/api/?name=5e7cb5a99282fb563164e9d39ad61ba4

ISO 17842-2:2022(E)

— public

address,

— through the ride control system (such as 2-button operating systems).

4.3.4.4.4

Control equipment operated by passengers

Control equipment intended to be operated by passengers shall:

be clearly marked, in a language agreed with the controller, to show their functions;

be accessible to all passengers within the designated size limits;

not pr

not be
or fing
inappn

only b
never

be ablg

Control eq
where necg

The OURA
as well as ]

Where an
the operat
shall be pr

NOTE y,
additional o

435 Tr

4.3.5.1 K

After asser
to ensure 4

A similar c
after it has

psent a risk to passengers through their positioning or use;

foreseeably capable of causing injury to passengers either directly (e.g. by trapping ha
rers, electric shock, etc.) or by causing any controlled device to malfunctionor ope
opriately;

e operable by passengers when it is safe for them to do so;
pverride an operator selected control input where it would be unsafe'to do so; and
to be muted or over-ridden by the operator if necessary.

lipment located in public areas and accessible to the genéral public should be tamper-p
bssary to prevent misuse.

shall take into account the risks related to anticipated failure of control equipment or mig
he possibility of operator error shall not cause significant risk from such events.

hmusement ride or amusement device has.remote areas or areas obscured from the viey
1, means of observing and communicating\with passengers, as required by risk assessm|
bvided at the control station.

\ssisted views can be provided by medns such as the use of closed-circuit television, mirron
perators.

al operations and checks

utting into use after.assembly

hbly, the controeller shall ensure that the amusement device is checked by a competent per
he assemblyds.in accordance with the manufacturer’s manual(s).

heck routine shall be carried out where an amusement device has been idle for a long per
beenpartially dismantled and re-erected.

The contrgllepshall perform one or more trial runs without any member of the public according to

nds
Fate

foof

use

v of
ent,

S or

son

iod,

the

manufacturers manual(s], simulating where possible emergency situations to verily particularly
control systems, emergency stops, safety equipment and emergency equipment work properly.

The controller shall retain a record of the checks carried out in the amusement device log.

that

Devices not open to the public shall be secured and/or immobilized and steps shall be taken to prevent
public access.

The operating manual shall be available for the operator at the amusement device.

The controller shall ensure a safe system of work is in place and provide means for “locking-off” to
ensure the element of the amusement device cannot move inadvertently before all members of staff are
in a safe position.

12
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4.3.5.2 Daily check and trial run

The controller shall ensure that each amusement device has a daily check before the public uses it.
For an amusement device the results of the daily check shall be in writing and retained for at least
12 months.

The daily check shall:

— takeaccountofanyinstructions from designers, manufacturers, importers, suppliers and inspection
bodies;

Licds 11 e e adel dnde. loa ol h S A | 1 1o b Lodn Ph . | -l h h
— [IIsTalr parts ant otireT NTatteT S WITICIT NCTU aally CITCCRIITE to cIrsure sarcty aira acsSTrio ow t ey

are to be checked,

— |include, where appropriate, details of the extent of acceptable variations, e.gl,out-of-level, air
pressures, torque settings, wear,

— |check that safety controls, brakes and other safety devices, including ‘¢¢mmunication systems,
operate effectively (these should be done daily unless it can be shewn that a longer periodic
inspection is appropriate),

— |include checks to make sure that barriers, guards, walkways ete¢. are in place and in good condition,
and that all locking devices and securing pins are in place and in good condition,

— |ensure that cabinets, boxes, enclosures etc. containing hazardous equipment and/or subgtances are
suitably secured, and

— |for an amusement device, where appropriate, require at least one complete operating cyicle.

The controller shall ensure the person(s) completing the daily check are competent and recprds of any
relgvant training provided are retained.

Only if all checks and trial runs are satisfactory can the amusement device be made available to the
public.

4.316 Operation

4.3/6.1 During operating cycle

Anyl amusement ride or-amusement device, except one specifically designed for unattendegl use, shall
be ynder supervision(whether by direct or indirect means) at all times when the ride is in ufe.

The operator shall-be capable of working the amusement device competently in a safe mann¢r with due
regard for passénger, public and staff safety and shall be in control throughout the operating cycle. The
number of attendants required to operate it safely shall be on duty. An operator shall not b in charge
of more than one amusement ride or amusement device in operation at any one time unles§ the OURA
detepmines it is safe to do so (e.g. for some simple amusement devices).

The amusement device shall only be used within the limitations (including weather conditions) specified
in the manual(s) and registered in the amusement device log (such as specified in an independent
inspection body's report). If the wind loads have been integrated in accordance with ISO 17842-1:2022
4.3.3.4.21), the amusement device shall be taken out of operation if the 10 min average speed is greater
than 15 m/s or the gust speed (3 s gust) is greater than 21 m/s, measured at a height of 10 m, unless
more specific values have been provided by a designer.

Particular attention shall be given to the extreme conditions which can be caused by gusting winds
and the increased wind forces that can be created by the funnelling effect of adjacent structures. If
required, appropriate wind measuring devices shall be used.

1) Under preparation. Stage at the time of publication: ISO/DIS 17842-1:2022.
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The operator shall also apply any further protective procedures against exceptional winds as defined
by the designer.

Where fares need to be taken on amusement rides during operation, this shall be considered in the
OURA.

4.3.6.2 Supervision of public

Reasonable steps, including stopping the amusement device if necessary, shall be taken to prevent
passengers intentionally misusing equipment provided for their safety, behaving recklessly, or
disregarding clear and reasonabhle instructionsg

ber
the

The numbgr of people allowed on access platforms and grandstands shall not exceed the.nun
specified by the number in the manual(s) and registered in the amusement device log. In any case
number shpll only be as many as will ensure safe operation.

Rescue paths shall be kept unobstructed. If necessary, the platforms shall be cleared\before cars and
gondolas afe set in motion. If parts of a ride or passengers swing out less than 2,5,m above the groyind,
access to these areas shall be fenced off according to ISO 13857.

off
ted

Areas on o near amusement devices where it is not safe for persons to stand,-shall either be fenced
or clearly indicated and so far as is reasonably practicable, members of the public shall be prever
from accesp into these areas.

Where apy
queuing ra

On dark ri
emergency
routes cros

ropriate, safe areas shall be provided for the public to*wait, controlled by such mean
ils, gates and/or additional supervision.

Hes, emergency exit routes shall be provided, be kept clear of obstructions and have g
lighting. Risks from tripping or falling shall be minimized, particularly where the emergg
s or run alongside rail tracks.

For rides W

rith rail tracks, crossing places for thepublic shall be clearly marked and measures take

5 dsS

ood
ncy

h to

prevent trips and falls.

4.3.6.3 Ipstruction to public

Legible signs, pictograms or notices(in the appropriate language shall be prominently displayed at|the
amusemenft device, clearly and simply stating any instructions and limitations for the safe use of|the
amusemenf device as specified(in the amusement device log or manufacturers’ instructions and/ofr as
determinegl by the OURA.

Attendants and

ensure the

and operatonsishall be trained/ informed about what people should, and should not do,
instructions-are followed.

This includes (butis not limited to) for example:

not cal

nying loose personal possessions, e.g. handbags, umbrellas,

not wearing clothing such as scarves where these might create a risk by being dropped, ejected or
becoming trapped in moving parts,

where to place hands, feet etc. particularly where passengers need to brace themselves against the
forces they will experience,

not riding if they have limited accessibility (ISO 17842-1:2022, Annex G) or for any reason why they
cannot be securely contained.

Attendants and operators shall, in so far as they can reasonably do so, see that such exclusions are
enforced.
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Effective means by which the operator can communicate with the public shall be provided, maintained
and tested daily before the amusement device is open to the public.

The standardized signs and graphical symbols shown in ISO 7001, ISO 7010, ISO 3864-1, ISO 3864-3,

ISO

4.3.

9186-1, 1SO 22727 apply.

6.4 Out of operation

When out of operation, the manufacturer’s instructions for safe isolation, access to controls and
prevention of unauthorized use of the amusement device shall be followed.

4.3

Wh
to ¢

Infd

a)

b)

7 Duties for the supervision of the operation

nsure that:

the operators and attendants are adequately trained and all information for safe o
available;

and other occupational health issues; and
the operators and attendants are identifiable to members of the public.
rmation for safe operation shall consider as a minimum:

the operating procedures and conditions stated in the operations manual, or any othe
that has been set by the controller and/or by the inspection body;

amusement device loading to accommodate all users safely, which can include:

— taking all reasonable steps to:etisure that the public are aware for whom the amusen
is suitable,

— takingall reasonable steps to exclude those whose behaviour suggests they might ng
use the amusement-device safely, and

— onaride,

correct position,
ii) <{correctly balancing the cars and the ride,

1) not allowing passengers to use any part of the ride where the passenger--cc

the minimum number of operators and attendants needed for safeCopération are on duty;

en the amusement device is operated the controller shall provide adequate systems.and procedures

beration is

the operators and attendants have suitable working patternsand conditions to mininjize fatigue

' condition

nent device

t be able to

i) loading-Cars in a particular pattern, for example the largest/smallest - passenjgers in the

ntainment

system is defective, and

‘)
d)
e)
)

iv) making sure that all passengers are safely contained and no spectators are in an
place before starting;

procedures for foreseeable emergencies;
stopping the amusement device or making it safe;

the need for a clear view of all loading or unloading points;

unsuitable

the need for an adequate communication method shall be used between operators and attendants.

© IS0 2022 - All rights reserved
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4.3.8 Servicing (maintenance, repair and modification)

4.3.8.1 General

All maintenance work on an amusement device shall be carried out by, or under the direct supervision
of, persons trained or experienced in the maintenance procedures appropriate to that amusement
device. These procedures shall include preventive maintenance and component monitoring taking into
account any instructions from, or consultation with, the manufacturer of the amusement device and
the independent inspection body. All guards, fences, equipment enclosures and access doors, which are
removed for servicing or maintenance purposes, shall be replaced and effectively secured in position

before the pmusementdevicetssetimmotion:

4.3.8.2 Yervicing

The serviclng intervals recommended by the manufacturer shall not be exceeded, unlessyatny extengion

in the perlod has been agreed and approved either with the manufacturer in writing or with|the

approval of the independent inspection body.

The frequencies at which servicing is carried out shall be in conformanée)with manufactuiler's

recommenfations. Servicing recommendations shall deal with all components-that have to be checked,

tested, lubticated, adjusted or replaced at specified intervals.

Where necpssary, these recommendations shall take into account inférmation from:

— diagrajms of the mechanical, electrical, hydraulic, pneumatic,safety and security systems,

— instrugtions concerning the actions to be taken when chiecking, testing, lubricating, adjusting or
replacing, and dismantling or assembling of componerits,

— specifications of the required condition of the part§in question, and permitted deviations,

— specifications of the component materials,

— specifications of lubricants to be used, and

— the intervals at which the various_checks and servicing work shall be carried out.

The ride cpntroller shall ensure that-replacement parts fitted during servicing operations are of|the

correct spgcification. If it becomes.-necessary to use replacement parts which are different from tHose

specified by the manufacturet-the ride controller shall treat these changes as a modification and fake

action as dptailed in 4.3.8.4

4.3.8.3 Repairs

The repair|of damaged parts shall be carried out with caution, as this could lead to a departure ffom

the approved 6riginal design.

After a repalT; am amuSement device shall ot be used umntii:

— every repaired part has been checked against the specification and/or procedure. If there are

differe

nces the repair shall be treated as a modification;

log. For coin-operated amusement devices, the details can be recorded in any suitable way;

details of the repair and any relevant tests and inspections are recorded in the amusement device

— Welding or other hot work can constitute a modification. If any welding is done, the correct
materials and techniques shall have been verified so that the integrity of the amusement device is
not adversely affected.

Defects in any safety related components shall not be repaired without first consulting the
manufacturer/designer or an independent inspection body. The manufacturer/designer, where possible,
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shall be informed so that causes can be investigated and remedied. The manufacturer/designer shall
give the necessary recommendations regarding the repairs and/or safe operating conditions.

4.3.8.4 Modification

Before modifying any amusement device, the controller shall ensure that the proposed modification will
be safe. A risk assessment, carried out by a competent person, can be necessary to determine whether
the modification is safety related. If in doubt, the modification shall be treated as safety related.

A safety-related modification includes any change to the following:

— |loading (e.g. changing seating arrangements, fitting heavier passenger units);
— |speed or operating cycle;

— |range (e.g. height of lift);

— |safety envelope;

— |structural and mechanical components;

— |drive mechanisms;

— |control mechanisms (e.g. brakes, shock absorbers, speed lithiters, speed or position sengors);
— |software;

— |passenger containment (including fencing and barriers);
— |passenger height restrictions;

— |where the item(s) undergoing modification‘are determined to be safety related by meanis of a DRA.
A s3fety-related modification also includes

— |use of an amusement device outside its specification or the normal environment for which it was
designed, and

— |re-installation of a fixed amusement device in a different location.

Where a modification is(safety-related the advice of the original designer or a competent person shall
be Jought.

Even apparently-insignificant modifications can lead to the accelerated failure of the components of
an gmusement.device, and using an amusement device outside the manufacturer’s specificqtion or the
normal enviftonment for which it was designed, is a safety-related modification.

For|example, the stiffening or strengthening of one component can produce higher stresses|in adjacent
conjponeénts which in turn could fail. Welding shall follow the provisions of EN and/or ISO stpndards.

Any safety related modification will require a design review, an assessment of conformity and an initial
test.

4.4 Duties of the amusement device operator

The operator shall be in direct control of an amusement device when it is in use, unless specifically
designed to be unattended (i.e. operated without the presence or intervention of an operator or
attendant).
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4.4.1 General requirements

For an amusement device under their control, the operator shall:

a) be competent,

b) understand their responsibilities,

c) understand the nature of the amusement device,

d) understand the specific operating procedures,

e) maintg
f) ensure
— operat
— follow
— report
— notmi

— not mdg

442 Sa
When the 3
a) attend

b) all infa

1) pr

in proper supervision,

employees and others are safe in areas under their control. This shall include:
ing the amusement device safely;

ng all instructions relating to safety;
ing incidents and safety hazards immediately to the appropriate penson;
susing anything provided for health and safety;

difying or circumventing anything provided for safety.

fe operation

musement device is operated, the operator shall be’in control at all times and ensure thg
ants are competent for the tasks that they arelexpected to undertake,

rmation to allow safe operation is available, including

pcedures for foreseeable emergencies;

2) st<[,pping the amusement device or'making it safe,

3) ha
4) ad
c) themi
d) they ai
e) they ai

f) the an

ing a clear view of all loading or unloading points, and
lear and positive signalling system between operators and attendants,
himum number of‘gperators and attendants specified for safe operation are on duty,
1d their attepdants give their full attention to ensure safe operation,
nd theirattendants are identifiable to members of the public,

jusement device is not operated outside the operating conditions stated in the operat

manud

1ler any other condition that has been set by the controller,

g) the amusement device is loaded to accommodate all passengers-safely, which can include

—

ons

— takingall reasonable steps to exclude people for whom the amusement device can be unsuitable,

— taking all reasonable steps to exclude those whose behaviour suggests they might not be able to
use the amusement device safely, and

— onaride,

i)

ii)

18

loading cars in a particular pattern, for example the largest/smallest passengers in
correct position,

correctly balancing the cars and the ride,

the
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iii) not allowing passengers to use any part of the ride where the passenger-containment

system is defective, and

iv) making sure that all passengers are safely contained, and no spectators are - in an

unsuitable place before starting.

The operator shall remain aware at all times of the factors which can affect the safety of the amusement
device, in particular:

a)

bad weather conditions, for example

Op¢
inst

Wh

4.5
Thd

strongandgusting-winds
— heavy rain which can make the ground soft,
— lightning,
— fog reducing visibility,
— snow and ice;
changes in the way the amusement device is running, unusual noises or vibrations;
deviations from operating procedures;
unsafe behaviour including horseplay and the effects oftaking drink or drugs;
overloading or congestion of loading platforms or aécess points.

rators shall be trained/informed about what |people should, and should not do, and
ructions are followed.

bre necessary, give instructions before starting the amusement device.

Duties of the attendant
attendant shall
follow the instructions given by the controller and/or operator,
give full attention td the safety of the public, passengers and the other members of the s
be able to communicate effectively with the operator at all times,

ensure that'passengers are safely contained with any restraint or other device correctly
properlyadjusted prior to signalling for the amusement device to start,

observe the amusement device in operation and take appropriate action if any person ap,
atrisk, and

ensure the

faff,

r fitted and

pears to be

f)

ensure people leave safely when the ride finishes.

The attendant shall not

ride in an unsafe way or position, or

jump on or off a ride if it poses a risk of injury or incident to any person.

Attendants shall be trained/informed about what people should, and should not do, and ensure the
rules are followed.

© IS0 2022 - All rights reserved
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4.6 Independentinspection
4.6.1 In-service inspection

4.6.1.1 General
National regulations will determine the specific requirements for in-service inspection.

The inspection shall be in accordance with ISO 17842-3.

4.6.1.2 Ipspection process

See ISO 17842-3.

4.6.2 Reports

See ISO 17842-3.
4.7 Emdrgency situations

4.7.1 Gelneral

The contr¢ller shall identify all emergency situations (includingthose identified by the desigmer/

manufactufrer) which can arise during the operation and plan. procedures to cover these situati
Such situatlions can include but are not limited to ride breakdown, severe weather conditions, explos
fire, terrotfist threat, loss of power etc. The OURA shall coter the potential risks associated with
amusemenf device in emergency situations.

Easy accesp for emergency vehicles and equipment shall be covered in the emergency plan.

4.7.2 Maeans of evacuation and escape

Exits and [exit routes shall be clearly indicated by notices and directional signs, which are

illuminatir]g. In enclosed structures, the emergency lighting shall adequately illuminate exit rou
staircases,|changes in level and signs. Where necessary, effective emergency lighting shall form pat
the arrangements for safe evacuation of persons from amusement devices in the event of power fail

While any|person is within\the structure, the doors of the structure and of any room within
structure Which afford a means of exit shall not be locked or fastened in such a manner that they car
be easily and immediately”opened from the inside. All doors on an exit route shall open outward
that people¢ can escape-in an emergency without impediment. Where exit doors have to be secy
against ougside inttuders, they shall be fitted with panic-type bolts only.

Exits, whigh cénsist of wall flaps or similar materials, shall be boldly indicated at the edges. They s

DNS.
ion,
the

elf-
tes,
t of
Lire.

the
not
5 SO
red

hall

be arranged;$o as to be easily opened from the inside.

4.7.3 Fire

4.7.3.1 General

The provisions of this clause are basic requirements, which relate to fairgrounds and parks, without

prejudice to any statutory fire regulations.

The fire precautions and procedures shall be determined by the controller carrying out a fire risk

assessment.
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4.7.3.2 Fire procedures

Operators and attendants shall receive instructions on fire procedures and be given a demonstration of
the use of fire-fighting equipment by the fire service, where this is practicable.

Every enclosed structure shall have a sufficient number of persons in attendance to direct the public to
safety in the event of emergency. One person shall be nominated to be in charge of the structure.

All persons connected with the operation shall be instructed in the action to be taken in case of fire. A
responsible person shall be in charge of fire precautions and shall ensure that all employees are familiar
with their duties.

Instructions in fire procedures shall include the use of fire-fighting equipment provided, tlhe need to
calllemergency services immediately and the system to be used to call them.

Notjices dealing with the fire procedures shall be exhibited at suitable positions.

4.713.3 Provisions in case of fire

Megdns shall be provided for giving a warning in case of fire and any suchlwarning/alarm system shall
be visual/audible throughout the facility and clearly distinguishable from other sounds.

Theg means of raising the alarm shall be made in such a way as/o avoid creating panic in ah audience,
while giving instant warning to the appropriate members of sfaff.

Faifgrounds or amusement parks shall provide and keep in working order appropriate|means for
firetfighting (for example portable fire-fighting extingtishers). They shall also be placed §o as to be
reaflily available for use.

The routes forming access to or egress from amusement devices shall be kept clear of obstryction at all
timps when members of the public are permitted to be present. The layout of amusement d¢vices shall
enslire that there is an easy and prompt aceess to a means of escape from the fairground.

Where natural lighting is deficient and during the hours of darkness, artificial/emergency lighting shall
be grovided. Particular attention shall be paid to exit routes, staircases and enclosed structures. Where
lighting is derived from a number of portable generators with separate supply circuits, other{generators
neafby can be used to provide-emergency lighting in the event of a failure.

Ampisement devices shall.bekept free of flammable materials and waste.

Accpss to fire applianees, fire hydrants and other supplies of water for fire-fighting shall not be
obstructed, nor shall-hydrant indicator plates be obscured.

Sperial arrangements could be necessary to minimize the risk of fire spread where large modular
stryctures dre erected.

4.7]3:4  Fire precautions

Flammable liquids such as petrol and diesel fuel shall be kept in suitable closed containers and shall
be safely stored and secured against unauthorised interference. Containers shall be clearly marked to
indicate their contents.

Such liquids shall not be stored in loose containers beneath lorries, trailers or caravans, near live cables
or electrical equipment. Advice with regard to the storage of these liquids can be obtained from the
Fire Service.

Particular care shall be taken when fuel tanks of vehicles and generator sets have been filled from cans
or drums. Re-fuelling shall not take place while the engine or generator is running, and shall be carried
out with adequate ventilation, preferably in the open air.
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