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This document has been issued by Ente Certificazione Macchine confirms that the documentation made available as
containing sensitive data, meets the essential requirements of the above-mentioned directives. The above conformity mark
can be affixed to the technical documentation in accordance with the ECM regulation on its issue and use, published on the
website www.entecerma.it

This report shall not be reproduced except in full without the written approval of the testing
laboratory.
Determination of the test result include consideration of measurement uncertainty from the test
equipment and methods.
Testing Environment:
Ambient Temperature: 9-14 °C
Relative Humidity: 63-78 %
Atmospheric Pressure: 101.1 KPa
Additional remarks:
All of the models of this product series have the same working characteristics and circuit. All
tests performed on model CPD35.

Model CPCD20 CPCD25 CPCD30 CPCD35 CPCD40 CPCD45

Power Type Electric Electric Electric Electric Electric Electric

Rated Load Capacity KG 2000 2500 3000 3500 4000 4500

Load Center Distance mm 500 500 500 500 500 500

Front Wheel Size 7.00-12-12PR 7.00-12-12PR 28x9-15 28×9-15 250-15 300-15

Rear Wheel Size 6.00-9-10PR 6.00-9-10PR 6.50-10 6.50-10 6.50-10 700-12

Overall Length

(excluding forks)

mm

2530 2580 2700 2800 2900 3050

Overall Width 1150 1150 1220 1220 1220 1400

Overhead Guard Height 2070 2070 2122 2122 2122 2180

Wheel Track 1600 1600 1800 1800 1900 1900

Front/Rear Overhang 477/440 477/440 485/515 485/515 485/550 560

Front/Rear Wheel Track 970/970 970/970 1210/1240 1210/1240 1210/1240 1130/1100

Minimum Ground

Clearance
110 110 150 150 150 150

Standard Lifting Height 3000 3000 3000 3000 3000 3000

Minimum Turning

Radius
2170 2240 2470 2470 2550 2620

Mast Angle

(Front/Rear)
（°） 6°/12° 6°/12° 6°/12° 6°/12° 6°/12° 6°/12°

Fork Length 1070 1070 1070 1070 1070 1070

Maximum Lifting Speed

​ (Unloaded/Full Load)

mm/

s
550/530 550/530 500/450 500/450 480/440 420

Maximum Travel Speed

​ (Unloaded/Full Load)

Km/

h
19/19 19/19 19.5/18 19.5/18 19/18 22

Grade Gradeability ％ ≤20 ≤20 ≤20 ≤20 ≤20 ≤20

Weight Kg 3320 3680 4350 4605 4850 5860

http://www.entecerma.it


File No.：RTX23042602EF

Copy of marking plate (as a representative):

Summary of testing:
All tests are carried out in according to the EN ISO 12100:2010, EN 60204-1:2018, EN 1175:2020, EN ISO 3691-
1:2015+AC:2016+A1:2020, EN 16307-1:2020 and the test results meet the requirements specified in the above-mentioned
standards.
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Part I：General

1.1 Generaldescription

In order to ensure theconformity for CE marking for these machines, some main European and/or
International standards have been used to made assessmentof conformity, theyare
-EN ISO 12100:2010 Safety ofmachinery - General principles for design - Risk assessment and risk reduction
-EN 60204-1:2018 Safety ofmachinery - Electrical equipment of machines - Part 1: General requirements
- EN 1175:2020 Safety of industrial trucks - Electrical/electronic requirements.

- EN ISO 3691-1:2015+AC:2016+A1:2020
Industrial trucks– Safety requirement andverification Part 1: Self-propelled industrial trucks, other than
driverless trucks, variable-reach trucksand burden-carrier trucks

-EN 16307-1:2020
Industrial trucks - Safety requirementsandverification - Part 1: Supplementary requirements for self-

propelled industrial trucks, other thandriverless trucks, variable-reach trucks and

burden-carrier trucks
Theseapplicable standards in detail have been included in the relevant sub-clauses of this technical
construction file.

1.2Variationsof theseries products

Regarding thewhole familyof the series, they can be divided into different models according to their main
features. They are CPD10, CPD15, CPD18, CPD20, CPD25, CPD30, CPD35, CPD40, CPD45, CPD50, CPD60,
CPD70, CPD80, CPD100, CPD120, CPD130, CPD150, CPD160,
CPD180, CPD200

To present the conformity of this series machine with Machinery Directive, we discuss the conformity
systematicallywith the relative Directive and standards for CPD15as a basic evaluation in clause.
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1.3Quality control system

In order to ensure the conformity of the series production, the XIAMEN RUNTX

MACHINERYCO., LTD.has taken the related procedures mentioned below：

（1） XIAMEN RUNTX MACHINERYCO., LTD.has applied for the certification in ECM.
（2） Carry out the inspection for parts and components according to the TCF

Before the assemblies of the series production, the QC engineers of XIAMEN RUNTX
MACHINERYCO., LTD. has to check and inspect the technical specifications and intended functionsof
parts and components to ensure the correct use of them according to the
contents of TCF and principledescribed in the related technical information.

（3） Carry out the inspection＆testing for the products before packing

Before packing the products, the QC engineers of XIAMEN RUNTX MACHINERY CO.,
LTD.have to do the necessary inspectionand testing to ensure the conformity of related
requirements, in particularly, the testingand inspectionof electrical characteristics and outer feature.

（4） Carry out the inspection for the packing
After finishing the necessary inspection and testing for the products, an inspection for the packing has
to bedone toensure the necessary elements being included in this packing before shipment.

（5） Provision for the change of design
Any changeof the products described in thisTCF must be checked indetail and written down again in
the TCF by the designer of XIAMEN RUNTX MACHINERY CO., LTD. if the change mayeffects the
relatedelectrical or mechanical characteristics.

（6） Provision for theQualityAssurance
For the provisions of internal control measures toensure the conformity of series production of the
machines, XIAMEN RUNTX MACHINERYCO., LTD. has built an internal quality
control system in accordancewith the international standards.
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1.4 Declarationofconformity
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Part II：Assessment ofconformity

2.1 Essential health andsafety requirements

Directive 2006/42/EC Machinery

Items Requirements Result-Remark Verdict

1 Essential health andsafety requirements -
1.1 General remarks -
1.1.1 Definitions -
1.1.2 Principlesof safety integration -
a) Machinery must be designed and constructed so that it is fitted for

its function, and can beoperated, adjusted andmaintained
without putting personsat riskwhen these
operations are carried out under
the conditions foreseen but also taking into accountany
reasonably foreseeable misuse thereof.

P

Theaim ofmeasures taken must be to eliminate any risk
throughout the foreseeable lifetimeof the machinery
including the phasesof transport, assembly, dismantling,
disablingand scrapping.

P

b) In selecting the most appropriate methods, the manufacturer or his
authorized representative must apply the following
principles, in theorder given:

-

- eliminate or reduce risks as far as possible P
- take the necessary protection measure in relation to risks that
can’t be eliminated P

- inform users of the residual risks due to anyshortcomings of the
protection measures adopted, indicatewhether any particular
training is required andspecify any need to
provide personal protection equipment

P

c) Whendesigning andconstructing machineryand when drafting
the
instructions, the manufactureror his authorised
representative
must envisage notonly the intended useof the machinery but also
any reasonably foreseeable misuse thereof.

P

The machinery must bedesignedand constructed in sucha P
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Directive 2006/42/EC Machinery

Items Requirements Result-Remark Verdict

way as
to prevent abnormal use if such usewould engendera risk. Where
appropriate, the instructions must draw the user’s
attention toways–which experience hasshown might occur – in
which the machineryshould not be used.

d) Machinery must bedesigned and constructed to take
account of the constraints towhich theoperator is subject as a result
of the necessary or foreseeable useof personal
protectiveequipment.

P

e) Machinery must be suppliedwith all the special equipment and
accessories essential to enable it to be adjusted,
maintained and usedsafely.

P.

1.1.3 Materials and products -
The materials used to construct machinery or products used or
createdduring its use must not endanger persons’ safety or health. P

In particular,where fluidsare used, machinery must be
designed
and constructed to prevent risks due to filling, use, recovery or
draining.

P

1.1.4 Lighting -
Machinery must be supplied with integral lighting suitable for the
operations concerned where the absence thereof is likely to cause a
risk despite ambient lightingofnormal intensity.

P

Machinery must bedesignedand constructedso that there is no area
of shadow likely to cause nuisance, that there is no irritating dazzle
and that there are no dangerous
stroboscopic effectson moving parts due to the lighting.

P

Internal parts requiring frequent inspection, and adjustment and
maintenanceareas, must be providedwithappropriate lighting P

1.1.5 Design of machinery to facilitate its handling -
Machineryor each component part thereof must: -
- be capable of being handled and transported safely, P
- be packagedor designedso that it can be stored safely and without
damage. P
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Directive 2006/42/EC Machinery

Items Requirements Result-Remark Verdict

Where the weight, size or shape of machinery or its various
component parts prevents them from being moved by hand, the
machineryor eachcomponents part must: -

- either be fittedwith attachments for lifting gear P
- be designed so that it can be fittedwith suchattachments, or

P

- be shaped insuchaway that standard lifting gearcan easily
be attached P

Where machineryorone of its component parts is to bemoved
by hand, it must: -

- either be easily movable, or P
- be equipped for picking up and moving in completesafety P
Special arrangement must be made for the handlingof tools and/or
machinery parts, even if lightweight,which could be dangerous P

1.1.6 Ergonomics -
Under the intended conditions of use,the discomfort, fatigue and
physical and psychological stress faced by the operator must be
reduced to the minimum possible,taking into account ergonomic
principle ssuchas:

P

– allowing for the variabilityof the operator’s physical
dimensions, strength and stamina, P

– providing enough space for movementsof the parts of the
operator’s body, P

– avoiding a machine-determinedwork rate, P
– avoiding monitoring that requires lengthy concentration, P
– adapting the man/machinery interface to the foreseeable
characteristics of the operators. P

1.1.7 Operating positions -
The operating position must be designed and constructed in such a
wayas to avoid any riskdue to exhaust gases and/or lackof oxygen. P

If the machinery is intended to be used ina hazardous
environment presenting risks to the health and safetyof the operator
or if the machinery itself gives rise toa hazardous

P



File No.：RTX23042602EF Page 8 of 173

XIAMEN RUNTX MACHINERY CO., LTD.

Directive 2006/42/EC Machinery

Items Requirements Result-Remark Verdict

environment, adequate means must be provided to ensure that the
operator hasgoodworking conditions and is
protected against any foreseeable hazards.

Where appropriate, the operating position must be fitted with an
adequate cabin designed, constructed and/or equipped to fulfill the
above requirements.

P

Theexit must allow rapid evacuation. Moreover,when
applicable, anemergencyexit must be provided in adirection which is
different from the usual exit.

P

1． 1．8 Seating -
Where appropriate andwhere theworking conditions so permit,
workstations constitutingan integral partof the machinery must
bedesigned for the installation of seats.

P

If theoperator is intended tosit during operation and the operating
position is an integral partof the machinery, the seat must be
providedwith the machinery

P

The operator’s seat must enable him to maintain a stable
position. Furthermore, the seat and its distance from the control
devices must be capableof beingadapted to the operator. P

If the machinery is subject to vibrations, the seat must be
designedand constructed in suchaway as to reduce the
vibrations transmitted to theoperator to the lowest level that is
reasonably possible.The seat mountings mustwithstand all stresses
towhich they can be subjected.Where there is no floor beneath the
feet of the operator, footrests covered with a slip-resistant material
must be provided.

P

1.2 CONTROL SYSTEMS -
1.2.1 Safety and reliability of control systems -

Control systems must bedesignedand constructed insuch a way as
to prevent hazardoussituations from arising. P

Above all, they must be designed and constructed in sucha way
that: -

- they canwithstand the intended operating stresses and external
influences, P

-a fault in the hardwareor the software of the control system P
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Directive 2006/42/EC Machinery

Items Requirements Result-Remark Verdict

does not lead to hazardoussituations,
- errors in logic don’t lead to dangerous situations P
-reasonably foreseeable human error during operation does not lead
to hazardoussituations. P

Particular attention must begiven to the following points: -
– the machinery must not start unexpectedly P
– the parameters of the machinery must not change inan
uncontrolledway,
where suchchange may lead to hazardous situations,

P

– the machinery must not be prevented fromstopping if the stop
command hasalready beengiven, P

– no moving partof the machineryor piece held by the
machinery must fall or be ejected, P

– automatic or manual stopping of the moving parts,
whatever they may be, must be unimpeded, P

– the protective devices must remain fully effective or give a stop
command, P

– the safety-related parts of the control system must apply in a
coherent way to thewhole of an assembly of machinery
and/or partly completed machinery.

P

For cable-less control, an automatic stop must be activated when
correct control signals are not received, including loss of
communication.

P

1.2.2 Control devices -
Controldevices must be: -
- clearly visible and identifiable, using pictogramswhere
appropriate, P.

- positioned insuchawayas to be safely operatedwithout
hesitation or lossof timeandwithout ambiguity, P

- designed in suchaway that the movement of the control device
is consistentwith its effect, P.

- located outside the danger zones, except where necessary for
certain control devicessuch as an emergency stop or a teach
pendant,

P

- positioned in suchaway that their operation cannot cause P
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Directive 2006/42/EC Machinery

Items Requirements Result-Remark Verdict

additional risk,
- designedor protected in sucha way that the desired effect, where a
hazard is involved, canonly be achieved bya
deliberate action,

P

- made in suchaway as towithstand foreseeable forces;
particular attention must be paid to emergencystop devices liable to
be

P

Where a control device isdesigned and constructed to
performseveral different actions, namelywhere there is no one-toone
correspondence, the action to be performed must be clearly
displayed and subject to confirmation,where
necessary.

P

their layout, travel and resistance to operation are compatible with the
action to be performed, taking account of ergonomic principles. P

Machinery must be fitted with indicators as required for safe
operation. The operator must be able to read them from the control
position.

P

Theoperator must beable to read them from the control position
P

From each control position, theoperator must be able to
ensure that no-one is in the danger zones, or the control
system must bedesigned and constructed insuchaway that starting
is preventedwhile someone is in thedanger zone.

P

If neither of these possibilities is applicable,
before the machinery starts, P

an acoustic and/or visual warning signal must be given. The exposed
persons must have time to leave the danger zone or prevent the
machinerystarting up.

If necessary, means must be provided to ensure that the
machinerycan be controlled only from control positions located
in oneor more predeterminedzonesor locations.

P

Where there is more than one control position,the control
system must be designed insuchaway that the use ofone of them
precludes the use of the others, except for stop
controls and emergencystops.

P
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Directive 2006/42/EC Machinery
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When machinery has twoor moreoperating positions, each position
must be providedwith all the required control
deviceswithout theoperators hinderingor puttingeach other into a
hazardous situation.

P

1.2.3 Starting -
It must be possible tostart machineryonly byvoluntary
actuationof a control provided for the purpose P

The same requirement applies: -
- when restarting the machinery after stoppage, whatever the cause

P

-when effecting a significant change in the operating
conditions P

However, the restartingof the machinery or a change in
operatingconditions may be effected byvoluntaryactuation of a
device
other than the control device provided for the purpose, on
condition that thisdoes not lead to a hazardous situation.

P

For machinery functioning in automatic mode, the startingof the
machinery, restarting after a stoppage, or a change in
operatingconditions may be possiblewithout intervention,
provided thisdoes not lead to a hazardoussituation.

P

Where machinery has several starting controls and the
operators can therefore put eachother in danger, additional devices
must be fitted to rule outsuch risks

P

must be fitted to ruleout such risks. If safety requires that starting
and/orstopping must be performed in a specific sequence, there
must be deviceswhich ensure that these operations are
performed in the correct order

P

1.2.4 Stopping -
1.2.4.1 Normalstopping -

Machinery must be fittedwith a control devicewhereby the
machinerycan be brought safely to a complete stop. P

Each workstation must be fittedwith a control device to stop some or
all of the functions of the machinery, depending on the existing
hazards, so that the machinery is rendered safe.

P

The machinery’s stop control must have priorityover thestart P
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controls
Once the machineryor its hazardous functions have
stopped, the energy supply to the actuators concerned must be cut
off.

P

1.2.4.2 Operational stop -
Where, for operational reasons, a stop control that does not cut off the
energysupply to theactuators is required, the stop condition must be
monitored and maintained.

P

1.2.4.3 Emergencystop -
Machinery must be fittedwith oneor more emergencystop devices
to enable actual or impendingdanger to be averted P

The following exceptions apply: -
machinery inwhich anemergencystopdevicewould not lessen
the risk, either because itwould not reduce the
stopping timeor because itwould not enable the special
measures required to dealwith the risk to be taken,

P

– portable hand-held and/ handguided machinery. -
Thedevice must: -
– have clearly identifiable, clearly visible andquickly
accessible control devices, P

– stop the hazardous processasquickly as possible, without creating
additional risks, P

- where necessary, trigger or permit the triggering of certain
safeguard movements P

Once active operationof the emergency stop device has
ceased followinga stop command, that command must be
sustained byengagement of the emergencystop device until that
engagement is specifically overridden

P

It must be possible todisengage the device only byan
appropriate operation, anddisengaging thedevice must not restart
the machinery but only permit restarting

P

Theemergencystop function must be available and
operational at all times, regardless of the operating mode. P

Emergencystopdevices must be a back-up to other
safeguarding measures and not a substitute for them. P
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Items Requirements Result-Remark Verdict

1.2.4.4 Assemblyof machinery -
In the caseof machineryor partsof machinery designed to work
together, the machinery must bedesigned and
constructed insuchaway that the stop controls, including
the emergencystop devices, canstop not only the machinery itself but
alsoall related equipment, if its continued operationmay be
dangerous.

N

1.2.5 Selectionof control or operating modes -
The control or operating modeselected mustoverride all other
controlor operating modes,with the exception of the emergency
stop.

N

If machinery has been designed and Constructed to allow its use in
several control or operating modes requiring different protective
measures and/or work procedures, it must be fitted with a mode
selectorwhich can be locked ineach position.

N

Each positionof the selector must be clearly identifiable andmust
correspond toa singleoperating or control mode. N

The selector may be replaced by another selection method which
restricts the use of certain functions of the machinery or certain
categories of operator

N

If, for certain operations, the machinery must be able to operate
with a guard displaced or removed and/or a
protectivedevice disabled,

N

the control oroperating modeselector must simultaneously: -
- disable all other control or operating modes, N
- permitoperationof hazardous functions only by control devices
requiringsustained action, N

– permit theoperationof hazardous functionsonly in reduced risk
conditions N

while preventing hazards from linkedsequences, N
– prevent anyoperationof hazardous functions by voluntary or
involuntary actionon the machine’s sensors. N

If these four conditionscannot be fulfilled simultaneously, the control
or operating mode selectormust activate other
protective measures designed and constructed toensurea

N
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safe intervention zone.
In addition, the operator must be able to control operationof the
parts he isworking on fromthe adjustment point. N

1.2.6 Failure of the power supply -
The interruption, re-establishment after an interruption or
fluctuation in whatever manner of the power supply to the
machinery must not lead toa dangerous situation

P

Particular attention must begiven to the following points: -
- the machinery must not start unexpectedly P
– the parameters of the machinery must not change inan
uncontrolledwaywhensuch change can lead to hazardous
situations,

P

- the machinery must not be prevented from stopping if the
command hasalready beengiven P

- no moving part of the machineryor piece held by the
machinery must fall or be ejected P

- automatic or manual stoppingof the moving parts whatever they
may be must be unimpeded P

– the protective devices must remain fully effective or give a stop
command. P

1.3 Protection against mechanical hazards -
1.3.1 Risk of loss of stability -

Machineryand its componentsand fittings must be stable enough
toavoidoverturning, falling or uncontrolled
movementsduring transportation, assembly, dismantling, and any
other action involving the machinery.

P

If theshapeof the machinery itself or its intended installation doesn’t
offer sufficient stability, appropriate means of
anchorage must be incorporated and indicated in the
instructions

P

1.3.2 Riskof break-up during operation -
The various parts of machinery and their linkages must be able to
withstand the stresses towhich they are subjectwhen used. P

Thedurability of the materials used must be adequate for the P
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nature of the working environment foreseen by the
manufacturer
or his authorised representative, in particular as regards the
phenomena of fatigue, ageing, corrosion and abrasion.

The instructions must indicate the type and frequency of
inspections and maintenance required for safety reasons.

P

They must, where appropriate, indicate the parts subject to wear
and the criteria for replacement. P

Where a riskof ruptureor disintegration remains despite the
measures taken,the parts concerned must be mounted,
positionedand/or guarded in sucha way that any fragments will be
contained, preventing hazardoussituations.

P

Both rigid and flexible pipes carrying fluids, particularly those under
high pressure, must be able towithstand the foreseen internal and
external stresses and must be firmly attached
and/or protected
to ensure that no risk is posed by a rupture.

P

Where the material to be processed is fed to the tool
automatically, the followingconditions must be fulfilled to avoid
risks to persons:

P

-when thework piececomes into contact with the tool the later
must have attained its normalworkingconditions P

-when the tool starts and/or stops the feed movement and the tool
movement must be coordinated P

1.3.3 Risked due to fallingor ejected objects -
Precautions must be taken to prevent risks fromfallingor ejected
objects. P

1.3.4 Risksdue to surfaces, edges or angles -
In so far as their purpose allows, accessible parts of the
machinery must have no sharp edges, nosharpangles, and no
rough surfaces likely to cause injury

P

1.3.5 Risks related tocombined machinery -
Where the machinery is intended to carry out several
different operationswith manual removal of the piece
between eachoperation (combined machinery), it must be
designedandconstructed in sucha way as to enable each

N
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element to be used separatelywithout the other elements
constitutinga risk forexposed persons.

For this purpose, it must be possible tostartand stop
separately and elements that are not protected N

1.3.6 Risks related tovariations inoperating conditions -
Where the machinery performsoperations underdifferent
conditionsof use, - .

it must bedesignedand constructed insuch away that
selectionandadjustment of these conditions can be carried out
safely and reliably.

P

1.3.7 Risks related to moving parts -
The moving parts ofmachinery must bedesigned and
constructed in suchawayas to prevent risks of contact
whichcould lead toaccidentsormust,where risks persist, be fitted
withguardsor protective devices.

P

All necessary steps must be taken to prevent accidental
blockageofmoving parts involved in thework. In cases
where, despite the precautions taken, a blockage is likely to occur,
the necessary specific protectivedevices and toolsmust,when
appropriate, be provided to enable the
equipment to be safely unblocked.

P

The instructions and,where possible, a signon the
machineryshall identify these specific protective devices and how they
are to be used.

P

1.3.8 Choiceof protection against
risks arising from moving parts -

Guardsor protective devices designed to protect against
risksarising from moving parts must beselectedon the basis of the
typeof risk. The following guidelines must be used to help to make
the choice.

P

1.3.8.1 . Moving transmission parts -
Guardsdesigned to protect personsagainst the hazards
generated by moving transmission parts must be: P

– either fixed guards as referred to in section 1.4.2.1, or P
–– interlocking movable guardsas referred to in section 1.4.2.2.

P

1.4.2.1
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Interlocking movable guardsshould be usedwhere frequent access
is envisaged. P

1.3.8.2 Moving parts involved in the process -
Guards or protective devices designed to protect persons against
the hazardsgenerated by moving parts involved in the
process must be: -

– either fixed guards as referred to in section 1.4.2.1, or P
– interlocking movable guards as referred to in section
1.4.2.2, or P

– protective devices as referred to in section 1.4.3, or P

– a combinationof the above. P
However,when certain moving partsdirectly involved in the process
cannot be made completely inaccessibleduring
operationowing to operations requiringoperator intervention

P

such parts must be fittedwith: -
– fixed guardsor interlocking movable guards preventing
access to thosesectionsof the parts that are not used in the
work,and

P

– adjustable guards as referred to in section 1.4.2.3
restrictingaccess to thosesections of the moving parts where
access is necessary.

N

1.3.9 Risksof uncontrolled movements -
Whena part of the machinery has beenstopped, any drift away
from the stopping position, forwhatever reasonother thanaction on
the control devices, must be preventedor
must be such that it does not present a hazard.

N

1.4 Required characteristicsof guardsand protection devices -
1.4.1 General requirement -

Guardsand protectiondevices must: -
- be of robust construction P
– besecurely held in place, P
- not give rise to anyadditional hazard, P
- not be easy to bypassor render non-operational P
- be located at an adequate distance from the danger zone P

1.4.2.1
1.4.2.3
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- cause minimum obstruction to theview id the production process
P

– enable essentialwork to be carriedout on the installation and/or
replacementof tools and for maintenance purposes by restricting
access exclusively to the areawhere the work has to bedone, if
possiblewithout the guard having to be removed or the protective
device having to bedisabled.

P

In addition, guards must,where possible,protect against the ejection
or fallingof materials or objects and against

emissions
generated by the machinery.

P

1.4.2 Special requirements for guards -
1.4.2.1 Fixedguards -

Fixedguards must be fixed bysystems that can beopened or
removedonlywith tools P

Their fixing systems must remainattached to theguardsor to the
machinerywhen the guards are removed. P

Where possible, guards must be incapable to remain in place without
their fixings P

1.4.4.2 Interlocking movableguards must: -
– as far as possible remain attached to the machinery when open,

P

-– be designedand constructed insuchaway that they can be
adjustedonly by meansof an intentional action.
[See 3rd hyphen of old 1.4.2.2

P

Interlocking movable guards must be associatedwith an
interlockingdevice that: -

– prevents the startof hazardous machinery functions until they are
closed, and P

– gives a stop commandwhenever they are no longer closed.
P

Where it is possible for anoperator to reach the danger zone before
the risk
due to the hazardous machinery functions has ceased, movable
guards must be associatedwith aguard locking

P

1.4.2.2
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device in
addition toan interlocking device that:

– prevents the startof hazardous machinery functions until the
guard is closedand locked, and P

-– keeps the guard closed and locked until the riskof injury from the
hazardous machinery functions has ceased. P

Interlocking movable guards must bedesigned insucha way that
the absenceor failure of oneof their components prevents starting
or stops the hazardous machinery functions P

1.4.2.3 Adjustable guards restricting access -
Adjustable guards restricting access to those areas of the moving
parts strictly necessary for thework must: -

- be adjustable manually or automatically according to the type of
work involved P

- be readily adjustablewithout the useof tools P.

1.4.3 Special requirements for protective devices -
Protectivedevices must bedesignedand incorporated into the
control system insuch away that: -

– moving parts cannot start upwhile theyarewithin the
operator’s reach, P

– persons cannot reach moving partswhile the partsare moving,
and P

– the absence or failure of one of their components prevents starting
orstops the moving parts. P.

Protectivedevices must be adjustableonly by meansof an
intentional action.[See 3rd hyphen of old 1.4.3] P

1.5 RISKS DUE TO OTHER HAZARDS -
1.5.1. Electricity supply -

Where machinery has an electricity supply it must be
designed, constructed andequippedso that all hazards of an
electrical nature are or can be prevented

N

The safety objectives set out in Directive 73/23/EEC shall
apply to machinery. However, theobligations concerning
conformity assessment and the placingon the market and/or

N
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putting intoserviceof machinerywith regard to electrical
hazardsaregoverned solely by this Directive.

1.5.2 Static electricity -
Machinery must be sodesignedand constructed as to prevent
or limit the build-upof potentiallydangerous
electrostatic changesand/or be fittedwith a discharging system P

1.5.3 Energy supply other than electricity -
Where machinery is powered by source of energy other than
electricity, it must be so designed, constructed and equipped as to
avoid all potential risks associatedwith suchsources of energy. N

1.5.4 Errorof fitting -
Errors likely to be madewhen fittingor refittingcertain parts which
could bea sourceof risk must be made impossible by the design and
construction ofsuch parts or, failing this, by informationgiven on the
parts themselves and/or their
housings.Thesame information must begivenon moving
parts and/or their housingswhere thedirection of movement needs to
be
known in order to avoid a risk.

P

Where necessary, the instructions mustgive further
informationon these risks. P

Where a faulty connection can be thesource of risk, incorrect
connections must be made impossible bydesignor, failing
this, by informationgiven on the elements to be connected and,
where appropriate, on the means of connection.

N

1.5.5 Extreme temperatures -
Steps must be taken toeliminate any risk of injury arising
from contactwithor proximity to machinery partsor materials at high
or very low temperatures. The necessarysteps must also be taken to
avoidor protect against the risk of hot or
very cold material being ejected.

P

1.5.6 Fire -
Machinery must be designed and constructed insuchaway as to
avoid any riskof fire or overheating posed by the P
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machinery itself or bygases, liquids, dust, vapours orother
substances producedor
used by the machinery.

1.5.7 Explosion -
Machinery must be designed and constructed insuchaway as
toavoidany riskofexplosion posed by the machinery itself or by
gases, liquids, dust, vapoursorother substances
producedor used by the machinery.

N

Machinery mustcomply, as far as the risk of explosion due to its use
ina potentially explosive atmosphere is concerned,
with the provisions of the specific Community Directives.

N

1.5.8 Noise -
Machinery must be designed and constructed insuchaway that
risks resulting from the emissionofairborne noise are reduced
to the lowest level, takingaccount of technical progress
and the availabilityofmeans of reducing noise, in particular at source.
The level of noise emission may beassessed with reference to
comparative emission data for similar
machinery.

P

1.5.9 Vibration -
Machinery must be designed and constructed insuchaway that
risks resulting fromvibrations produced by the
machinery are reduced to the lowest level, taking account of
technical progress and the availability of means of reducing vibration,
in particular at source.

P

The level of vibration emission may beassessedwith
reference to comparative emission data for similar
machinery.

1.5.10 Radiation -
Undesirable radiationemissions from the machinery must be
eliminated or be reduced to levels that do not haveadverse effectson
persons.

N

Any functional ionising radiationemissions must be limited to N
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the lowest levelwhich issufficient for the proper functioning of the
machineryduring setting, operation and cleaning. Where a risk
exists, the necessary protective measures must be

taken.

Any functional non-ionising radiation emissionsduring
setting, operation and cleaning must be limited to levels that do not
haveadverseeffects on persons.

N

1.5.11 External radiation -
Machinery must be designed and constructed insuchaway that
external radiationdoes not interferewith itsoperation. N

1.5.12 Laser equipment -
Where laser equipment is used, the following provisions should
be taken intoaccount; N

– laser equipment on machinery must be designed and
constructed in such a way as to prevent any accidental
radiation,

N

– laser equipment on machinery must be protected in sucha way that
effective radiation, radiation produced by reflection or diffusion and
secondary radiationdo not damage health,

N

– optical equipment for theobservationor adjustment of laser
equipment on machinery must be suchthat no health risk is created
by laser radiation.

N

1.5.13 Emissionsof hazardous materials and substances -
Machinery must be designed and constructed insuchaway that risks
of inhalation, ingestion, contactwith the skin, eyes and mucous
membranes and penetration through theskinof hazardous materials
and substanceswhich it producescan be avoided.

P

Where a hazard cannot be eliminated,the machinery must be so
equipped that hazardous materials and substances can
be contained, evacuated, precipitated bywater spraying, filtered
or treated by another equally effective method.

P

Where the process is not totally enclosedduring normal
operation of the machinery, the devices for containment
and/or evacuation must be situated insuchaway as to have

P
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the maximum effect.
1.5.14 Riskofbeing trapped in a machine -

Machinery must be designed, constructed or fittedwith a
means ofpreventinga person from beingenclosed within it or, if
that is impossible,with a meansofsummoning help.

P

1.5.15 Risk of slipping, trippingor falling -
Parts of the machinerywhere personsare liable to move
about orstand must bedesigned and constructed insucha way as
to
prevent persons slipping, trippingor fallingon oroff these parts.

P

Whereappropriate, these parts must be fittedwith handholds that are
fixed relative to the user and that enable them to
maintain their stability.

P

1.5.16 Lightning
Machinery in needof protection against the effects of
lightningwhile being used must be fittedwith asystem for
conducting
the resultant electrical charge to earth.

P

1.6 Maintenance -
1.6.1 Machinery maintenance -

Adjustment and maintenance points must be locatedoutside danger
zones. It must be possible tocarryout adjustment,
maintenance, repair, cleaning and servicingoperationswhile
machinery is at a standstill.

P

If oneor moreof theabove conditions cannot be satisfied for
technical reasons, measures must be taken to ensure that
theseoperations can be carriedout safely (see section 1.2.5). P

In the case of automated machinery and,where necessary, other
machinery, a connectingdevice for mounting
diagnostic fault-findingequipment must be provided.

P

Automated machinery componentswhich have to be
changed frequently P

must be capable of being removedand replaced easily and P
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safely. Access to the componentsmust enable these tasks to be
carriedoutwith the necessary technical means in
accordancewith a specified operating method.

1.6.2 Access tooperating position and servicing points -
Machinery must be designed and constructed in such a way as to
allow access in safety to all areas where intervention is necessary
during operation, adjustment and maintenance of the machinery. P

1.6.3 Isolationof energy sources -
Machinery must be fittedwith means to isolate it from all
energysources. Such isolators must be clearly identified.
They must be capableof being locked if reconnection could
endanger persons.

N

Isolators must also be capable of being locked where an operator
is unable, from anyof the points towhich he has access, to check
that the energy is still cut off.

N

In the caseof machinery capable of being plugged into an electricity
supply, removal of the plug is sufficient, provided that the operator
can check from any of the points to which he has access that the
plug remains removed.

P

After the energy is cut off, it must be possible to dissipate
normally anyenergy remainingor stored in the circuits of the
machinerywithout risk to persons.

P

As anexception to the requirement laiddown in the previous
paragraphs, certain circuits may remainconnected to
their energy sources in order, for example, to hold parts, to protect
information, to light interiors, etc. In this case, special steps must be
taken to ensure operator safety.

P

1.6.4 Operator intervention -
Machinery must be sodesigned, constructedandequipped that the
need for operator intervention is limited P

Ifoperator interventioncan’t be avoided, it must be possible to carry
it out easily and insafety P

1.6.5 Cleaningof internal parts -
The machinery must bedesignedand constructed insucha way that
it is possible to clean internal partswhich have P
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contained dangerous substances or preparationswithout entering
them;any necessary unblocking must also be possible fromthe
outside

If it is impossible to avoid entering the machinery, it must be designed
and constructed in such a way as to allow cleaning to take place
safely.

P

1.7 INFORMATION -
1.7.1 Information andwarningson the machinery -

Informationandwarningson the machineryshould preferably be
provided in the formof readily understandable symbolsor pictograms.
Anywritten or verbal informationandwarningsmust be expressed in
an official Community languageor
languages,which may be determined inaccordancewith the Treaty
by the MemberState inwhich the machinery is placed on the market
and/or put into serviceand may be
accompanied, on request, byversions inanyother official
Community languageor
languages understood by theoperators. [Comparewith 1.7.2 of the
old directive]

P

1.7.1.1 . Informationand informationdevices
The information needed to control machinery must be
provided in a form that is unambiguous and easily
understood. It must not be excessive to the extentof
overloading theoperator.

P

Visual display units or anyother interactive meansof
communication between the operator and the machine must be
easily understoodand easy to use.

P

1.7.1.2. Warning devicesWhere the health and safety of persons
may beendangered by a fault in the operation of
unsupervised machinery, the machinery must beequipped in such a
wayas togive an appropriate acoustic or light signal as a
warning.

P

Where machinery is equipped with warning devices these must be
unambiguous and easily perceived. The operator must have
facilities to check theoperationof such warning

P
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devicesat all times.
The requirementsof the specific Community Directives
concerning coloursandsafety signals must becompliedwith. P.

1.7.2 Warningof residual risks -
Where risks remain despite the inherent safe design
measures, safeguarding and complementary protective
measures adopted, the necessarywarnings, including warning
devices, must be provided.

P

1.7.3 Markingof machinery -
All machinery must be markedvisibly, legiblyand indelibly with the
following minimum particulars: -

– the business nameand full address of the manufacturer and,
where applicable, his authorised representative, P

– designation of the machinery, P
– the CE Marking (see Annex III), P
– designationof series or type P
– serial number, if any, P
– the year of construction, that is the year in which the
manufacturing process is completed. P

It is prohibited to pre-date or post-date the machinerywhen affixing
the CE marking. P

Furthermore, machinerydesigned and constructed for use in a
potentially explosive atmosphere must be marked
accordingly.

P

Machinery must also bear full information relevant to its type and
essential for safe use. Such information is subject to the requirements
set out in section 1.7.1.

Wherea machine part must be handledduring usewith lifting
equipment, its mass must be indicated legibly, indeliblyand
unambiguously.

P

1.7.5 Instruction -
All machinery must be accompanied by instructions in the official
Community languageor languagesof the Member State
inwhich it is placed onthe market and/or put into service. P
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The instructions accompanying the machinery must beeither ‘Original
instructions’ or a ‘Translationof the original
instructions’, inwhich case the translation must be
accompanied by the original instructions.

P

Bywayof exception, the maintenance instructions intended for use
byspecialized personnel mandated by the
manufacturer or his authorised representative may be
supplied in onlyone Community languagewhich the
specialised personnel understand.[Comparewith old 1.7.4 b]

P

The instructions must be drafted inaccordancewith the
principles setout below. P

1.7.5.1 . General principles for thedraftingof instructions P
(a)The instructions must be drafted inone or moreofficial
Community languages. Thewords ‘Original instructions’ must
appear on the language version(s) verified by the
manufacturer or his authorized representative.

P

(b)Where no ‘Original instructions’ exist in theofficial
language(s) of the countrywhere the machinery is to be
used, a translation into that/those language(s) must be
provided by the manufacturer or his authorised
representative or by the person bringing the machinery into the
language area in question. The translations must bear thewords
‘Translationof the original instructions’.

P

(c)The contentsof the instructions must cover not only the intended
useof the machinery but also take intoaccount any reasonably
foreseeable misuse thereof.

P

(d) In the caseof machinery intended for use by
non-professional operators, thewording and layout of the
instructions for use must take into account the level of
general education and acumen that can reasonably be
expected fromsuch operators.

P

1.7.5.2 . Contents of the instructions P
-Each instruction manual must contain,where applicable, at least the
following information: P

(a) the business nameand full address of the manufacturer and of
his authorized representative; P
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(b) the designationof the machinery as markedon the
machinery itself, except for the serial number (see
section1.7.3);

P

(c) the ECdeclaration of conformity, or a document setting
out thecontents of the ECdeclaration of conformity, showing the
particularsof the machinery, not necessarily including the serial
number and the signature;

P

(d) a general description of the machinery; P
(e) the drawings, diagrams, descriptions and explanations
necessary for the use, maintenanceand repair of the
machineryand forchecking its correct functioning;

P

(f) a descriptionof theworkstation(s) likely to be occupied by
operators; P

g) a descriptionof the intended use of the machinery; P
(h)warnings concerningways inwhich the machinery must not be
used that experience hasshown might occur; P

(i) assembly, installation and connection
instructions, includingdrawings,diagramsand the means of
attachment and thedesignation of the chassis or installation onwhich
the machinery is to be mounted;

P

(j) instructions relating to installationand assembly for
reducing noise orvibration; P

(k) instructions for the putting intoservice and useof the
machineryand, if necessary, instructions for the training of
operators;

P

(l) information about the residual risks that remain despite the inherent
safe design measures, safeguarding and
complementary protective measures adopted;

N

(m) instructionson the protective measures to be taken by the
user, including,where appropriate, the personal
protective equipment to be provided;

P

(n) the essential characteristicsof toolswhich may be fitted to the
machinery; P

o) theconditions inwhich the machinery meets the
requirementof stability during use, transportation, assembly,
dismantlingwhen out of service, testing or foreseeable

P
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breakdowns;
(p) instructionswith a view to ensuring that transport,
handling andstorage operations can be madesafely, giving the
massof the machineryand of its various parts where
these are regularly to be transported separately;
[Comparewith the 10th hyphen of old 1.7.4. (a)]

P

(q) theoperating method to be followed in the event of
accident or breakdown; if a blockage is likely to occur, the
operating method to be followed soas to enable the
equipment to be safely unblocked;

P

(r) the description of the adjustment and maintenance
operations that should be carriedout by the user and the
preventive
maintenance measures that shouldbe observed;

P

(s) instructionsdesigned to enable adjustment and
maintenance to be carriedout safely, including the protective
measures that should be takenduring these operations;

P

(t) the specifications of the spare parts to be used, when these
affect the health and safety of operators; P

(u) the following informationonairborne noise emissions: P
– theA-weighted emission sound pressure level at
workstations,
where this exceeds 70 dB(A);where this level does not exceed
70
dB(A), this fact must be indicated,

P

– the peak C-weighted instantaneoussound pressure value at
workstations,where this exceeds 63 Pa
(130 dB in relation to 20 μPa),

P

– theA-weighted sound power level emitted by the
machinery,where theA-weighted emission sound pressure level at
workstations exceeds
80 dB(A).

P

These values must be either those actually measured for the
machinery in questionor thoseestablished on the basis of
measurements taken for technically comparable machinery which is
representative of the machinery to be produced.

P
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In the caseof very large machinery, instead of the
A-weighted sound power level, theA-weighted emission sound
pressure levels at specified positions around themachinery may
be indicated

P

Where the harmonised standards are not applied, sound
levels must be measured using the most appropriate method for the
machinery.Whenever soundemission values are
indicated the uncertaintiessurrounding thesevalues must be
specified.

P

Theoperating conditionsof the machineryduring
measurement and the measuring methods used must be
described.

P

Where theworkstation(s) are undefinedor cannot be
defined,A-weightedsound pressure levels must be
measured at a distance of 1 metre from the surface of the
machineryandat a height of 1,6 metre from the floor or access
platform. The position andvalueof the maximum sound pressure

must be indicated.

P

Where specificCommunity Directives laydownother
requirements for the measurementof sound pressure levels or sound
power levels, those Directives must be appliedand the corresponding
provisions of thissection shall not apply;

P

(v)where machinery is likely to emit nonionising
radiationwhich maycause harm to persons, in particular persons
with active or non-active implantable medical devices,
information concerning the radiation emitted for theoperator and
exposed persons.

P

1.7.5.3 . Sales literature
Sales literaturedescribing the machinery must not contradict the
instructions as regards health and safety aspects. Sales literature
describing the performance characteristicsof
machinery must contain thesame informationonemissions as is
contained in the instructions.

P

2 SUPPLEMENTARY ESSENTIAL HEALTH AND SAFETY -
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REQUIREMENTS FOR CERTAIN CATEGORIES OF
MACHINERY

2.1 FOODSTUFFS MACHINERY AND MACHINERY FOR
COSMETICS OR PHARMACEUTICAL PRODUCTS -

2．1．1General -
Machinery intended for usewith foodstuffsorwith cosmetics or
pharmaceutical products must bedesignedand

constructed insuch
awayas toavoidany risk of infection, sickness or contagion. The
following requirements must beobserved:

-

(a) materials in contactwith, or intended tocome into contact with,
foodstuffsor cosmeticsor pharmaceutical products
must satisfy the conditions set down in the relevant
Directives. The machinery
must bedesigned and constructed in suchaway that thesematerials
can be cleaned before each use.Where this is not possible
disposable parts must be used;

P

(b) all surfaces in contactwith foodstuffsor cosmetics or
pharmaceutical products, other than surfacesof disposable
parts,must: -

– be smoothand have neither ridges nor creviceswhich
could harbourorganic materials. The sameapplies to their joinings, P

– bedesigned and constructed in suchaway as to reduce the
projections, edgesand recesses of assemblies to a
minimum,

P

– be easily cleaned and disinfected,where necessary after
removing easily dismantled parts; the insidesurfaces must have
curveswith a radiussufficient to allow thorough
cleaning;

P

(c) it must be possible for liquids, gases and aerosols
deriving from foodstuffs, cosmeticsor pharmaceutical
productsaswell as from cleaning, disinfectingand rinsing fluids to
be completelydischarged from the machinery (if possible, in a
‘cleaning’ position);

P

(d) machinery must bedesignedand constructed insucha P
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wayas to prevent any substances or living creatures, in
particular insects, from entering, or anyorganic matter from
accumulating in areas that cannot be cleaned;

(e) machinery must bedesignedand constructed insucha way that
no ancillary substances hazardous to health,
including the lubricants used, can come into contactwith
foodstuffs, cosmeticsor pharmaceutical products.Where
necessary, machinery must bedesigned andconstructed in such a
way that continuingcompliancewith this requirement can be checked

P

2.1.2. Instructions -
The instructions for foodstuffs machineryand machinery for usewith
cosmeticsor pharmaceutical products must indicate recommended
productsand methods for cleaning,
disinfecting and rinsing, not only foreasily accessible areas but also
forareas towhich access is impossible or
inadvisable.

P

2.2 PORTABLE HAND-HELD AND/OR HAND-GUIDED
MACHINERY N

2.3 MACHINERY FORWORKINGWOOD AND MATERIAL WITH
SIMILAR PHYSICAL CHARACTERISTICS N.

3 SUPPLEMENTARY ESSENTIAL HEALTH AND SAFETY
REQUIREMENTS TO OFFSET HAZARDS DUE TO THE
MOBILITY OF MACHINER -

4 SUPPLEMENTARY ESSENTIAL HEALTH AND SAFETY
REQUIREMENTS TO OFFSET HAZARDS DUE TO
LIFTING OPERATIONS

-

5 SUPPLEMENTARY ESSENTIAL HEALTH AND SAFETY
REQUIREMENTS FOR MACHINERY INTENDED FOR
UNDERGROUND WORK

-

6 SUPPLEMENTARY ESSENTIAL HEALTH AND SAFETY
REQUIREMENTS FOR MACHINERY PRESENTING
PARTICULAR HAZARDS DUE TO THE LIFTING OF
PERSONS

-
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2.2 EN ISO 12100:2010Safety ofmachinery— General principles for design—

Riskassessmentand risk reduction
2.1 Risk Estimation Method

For risk estimation, the risk graph methodof ISO / TR 14121-2, figureA.3,was used as the following.

Despite the rough estimation of the risk index, if after application of well-tried protective measure it is
considered that the risk is adequately reduced, no further actions will be required. Otherwise, a specific risk
estimation method should be used.

2.2 Risk Assessment Methodology

The risk assessment is based on a method recommended in ISO / TR 14121-2: 2007, in

which the factors Se-CI (Fr + Pr +Av) and diagramare used to evaluate the level of risk. The meaning of

those is described in the following:

(1) Se, severity of the possible harm:

1. Scratched, bruises that arecured by first aid or similar.

2. More severe scratches, bruises, stabbingwhich require medical attention from
professionals.

3. Normally irreversible injury; it will be slightlydifficult to continuework after healing, if possible at
all.

4. Irreversible injury in suchaway that it will verydifficult to continuework after healing, if possible at
all.

(2) Fr, average interval between frequency of the exposure and its duration;
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1. Interval betweenexposures is more thana year.

2. Interval between exposures is more than two weeks but less thanor equal to a year.

3. Interval betweenexposures is more thana daybut less than or equal to two days.

4. Interval betweenexposure is more thanan hour but less than or equal to a day. Where theduration
is short than 10 minutes, theabovevalues may

bedecreased to the next level.

5. Interval less thanor equal to an hour. This value is not to be decreased at any time.

(3) Pr, possibility of occurrenceof a hazardousevent:

1. Negligible

2. Rarely

3. Possible

4. Likely

5. Very high

(4) Av, possibility of avoiding or limiting harm:

1. Likely

2. Possible

3. Impossible

The risk is evaluated byusing matrix as below:

Severity

S

Class CI (Fr + Pr +Av)
3-4 5-7 8-10 11-13 14-15

4

3

2

1

Where the severity, Se, cross the class, CI:
In the blackarea, protective measures have to be implemented to reduce risk;

In the gray area, protective measures are recommended to be implemented to further reduce risk;

In the remaining area, the risk is already adequately reduced.

2.3 Acceptance Criteria
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A form is filled inwith the result of this risk assessment; each hazardoussituation is

allocateda risk index. In this example, theestimationof eachhazardous situation is madewith

considerationgiven to the following:

- a risk of 1 or2 corresponds to the lowest priorityof action (priority3);

- a risk indexof 3 or 4 corresponds to the medium priorityof action (priority 2);

- and a risk indexof 5 or 6 corresponds to the highest priorityof action (priority 1).

Possible meansof reducing risk are considered and the risk is thenestimated for the final

design using thesame risk graph in the same manner as for the initial design. In this specific

case, a risk indexof 2 or less have beenevaluated as representing the level at which no further risk reduction

is required.
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1. Mechanical

Sub-clause of
EN

12100:2010

-6.2.2.1; -6.2.2.2; -6.2.3 a); -6.2.3 b); -6.2.6; -6.2.10; -6.3.1; -6.3.2; - 6.3.3; - 6.3.5.2; -
6.3.5.4; - 6.3.5.5; - 6.3.5.6; -6.4.1; - 6.4.3; - 6.4.4; - 6.4.5

Origin
- acceleration, deceleration;- angular parts;- approach of a moving element to a fixed part;
- cutting parts;- elastic elements;- falling objects;- high pressure;- instability;

- moving elements;- rotating elements;- rough, slippery surface;- sharp edges;

No.
Potential
Consequences

Hazardous Situation
Risk
Estimation

Risk Reduction and
Protective Measures

1.1 Being runover
When the machine is
running

Se 3, Fr 1,
Pr 2,Av 1, CI
4

1.Designed to complywith
the standards

2. Read the instructions
before using the machine

1.2 Being thrown
When the machine is
running

Se 3, Fr 1,
Pr 2,Av 1, CI
4

1.Designed to complywith
the standards

2. Read the instructions
before using the machine

1.3 Crushing
When the machine is
running

Se 3, Fr 3,
Pr 2, Av 1, CI
6

1.Designed to complywith
the standards

2. Read the instructions
before using the machine

1.4
Cutting or
severing

Not applicable

6.2.2.1
6.2.2.2
6.3.5.2
6.3.5.5
6.3.5.6
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1.5
Drawing in or
trapping

When the machine is
running

Se 3, Fr 1, Pr
2, Av 1, CI 4

1. warning signswas used
2. appropriate brake
systemwas provided

3. Read the instructions
before using the machine

4． appropriate safety guard
was provided

1.6 Entanglement
Whenmaintaining
the machine

Se 3, Fr 1, Pr
2, Av 1, CI 4

1.Designed to complywith
the standards

2. Read the instructions
before using the machine

1.7
Friction or
abrasion

When maintaining
the machine or the
machine is running

Se 2, Fr 4, Pr
1 Av 1, CI 6

1. warning signswas used
2. appropriate brake system was
provided

3. Read the instructions
before using the machine

1.8 Impact
When maintaining
the machine or the
machine is running

Se 2, Fr 4, Pr
1 Av 1, CI 6

1. warning signswas used
2. appropriate brake system was
provided

3. Read the instructions
before using the machine

1.9 Injection Not applicable

1.10 Shearing
When maintaining
the machine or the
machine is running

Se 2, Fr 2, Pr
1 Av 1, CI 6

1. warning signswas used
2. appropriate brake system was
provided

3. Read the instructions
before using the machine
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1.11
Slip, trip and fall
of person

When maintaining
the machine or the
machine is running

Se 2, Fr 4, Pr
1 Av 1, CI 6

1. warning signswas used
2. appropriate safety guardwas
provided

3. Read the instructions
before using the machine

1.12
Stabbing or
puncture

When maintaining
the machine or the
machine is running

Se 2, Fr 4, Pr
1 Av 1, CI 6

1.Designed to complywith
the standards

2. Read the instructions
before using the machine

1.13 Suffocation Not applicable
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2. Electrical

Sub-clause
of EN

12100:2010

-6.2.9; -6.3.2; -6.3.3.2; -6.3.5.4; -6.4.4; -6.4.5

Origin
- electromagnetic phenomena; - live parts; - not enough distance to live parts
under high voltage; - overload; ⎯ short-circuit

No.
Potential
Consequence
s

Hazardous Situation
Risk
Estimation

Risk Reduction and
Protective Measures

2.1 Burn
1. The main
power’s input

Se 2 ,Fr 1,
Pr 1, Av
1, CI 3

1. warning signs was used
2. Read the
instructions before
using the machine

2.2 Electrocution
When the machine
is running

Se 3, Fr 1,
Pr 2, Av 1,
CI 4

-1.Designed to comply
with the standards
2. Read the
instructions before
using the machine

2.3
Falling,
being
thrown

Not applicable -
-

2.4 Fire Not applicable

6.3.3.2
6.3.5.4
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2.5 Shock
1. The main
power’s input

-Se
1, -
Fr2

-Pr 2,

-Av 1
-CI 5

1.Affixing the flash sign
in the entrance.

2. The cabinet’s door
should be open by key
or tools.

3. warning signs was used
4. Read the
instructions before
using the machine
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3. Thermal

Sub-clause
of EN

12100:2010
⎯ 6.2.4 b); ⎯ 6.2.8 c); ⎯ 6.3.2.7; ⎯ 6.3.3.2.1; ⎯ 6.3.4.5;

Origin ⎯ explosion; ⎯ flame; ⎯ objects or materials with a high or low temperature;.

No.
Potential
Consequence
s

Hazardous Situation
Risk
Estimation

Risk Reduction and
Protective Measures

3.1 Burn Not applicable

3.2 Dehydration; Not applicable -
-

3.3 Discomfort; Not applicable -
-

6.3.2.7
6.3.4.5
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4. Noise

Sub-clause
of EN

12100:2010

⎯ 6.2.2.2; ⎯ 6.2.3 c); ⎯ 6.2.4 c); ⎯ 6.2.8 c); ⎯ 6.3.1; ⎯ 6.3.2.1 b); ⎯ 6.3.2.5.1;
⎯ 6.3.3.2.1; ⎯ 6.3.4.2; ⎯ 6.4.3; ⎯ 6.4.5.1 b) and c);

Origin
⎯ cavitation phenomena;⎯ exhausting system;⎯ gas leaking at high speed;
⎯ manufacturing process (stamping, cutting, etc.);⎯ moving parts; ⎯ scraping
surfaces;⎯ unbalanced rotating parts;⎯ whistling pneumatics; ⎯ worn parts.

No.
Potential
Consequences

Hazardous
Situation

Risk
Estimation

Risk Reduction and
Protective Measures

4.1 Discomfort
1. when machine
is running

Se 3, Fr 1,
Pr 2, Av 1,
CI 4-

1.Designed to comply
with the standards

4.2
Loss of
awareness

Not applicable -
-

4.3 Loss of balance Not applicable -
-

4.4
Permanent
hear loss

Not applicable

4.5 Stress Not applicable

4.6 Tinnitus Not applicable

4.7 Tiredness Not applicable

6.2.2.2
6.3.2.1
6.3.4.2
6.4.5.1
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Any other
(for example,
mechanical,

electrical) as a
consequence of
an interference
with speech

Not applicable
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5. Vibration

Sub-clause
of EN

12100:2010
⎯ 6.2.2.2； ⎯ 6.2.3 c)； ⎯ 6.2.8 c)； ⎯ 6.3.3.2.1； ⎯ 6.3.4.3； ⎯ 6.4.5.1 c)；

Origin
⎯ cavitation phenomena;⎯ misalignment of moving parts;⎯ mobile equipment;
⎯ scraping surfaces;⎯ unbalanced rotating parts;⎯ vibrating equipment;⎯ worn
parts.

No.
Potential
Consequences

Hazardous
Situation

Risk
Estimation

Risk Reduction and
Protective Measures

5.1 Discomfort
1. when machine
is running

Se 3, Fr 1,
Pr 2, Av
1, CI 4-

1.Designed to comply with the
standards

5.2
Low-back
morbidity

Not applicable

5.3
Neurologic
al disorder

Not applicable

5.4
Osteo-
articular
disorder

Not applicable

5.5
Trauma of
the spine

Not applicable

5.6 Vascular
disorder

Not applicable

6.2.2.2
6.3.4.3
6.4.5.1
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6. Radiation

Sub-clause
of EN

12100:2010
⎯ 6.2.2.2;⎯ 6.2.3 c);⎯ 6.3.3.2.1;⎯ 6.3.4.5;⎯ 6.4.5.1 c);

Origin
⎯ ionizing radiation source;⎯ low frequency electromagnetic
radiation; ⎯ optical radiation (infrared, visible and ultraviolet),
including laser;
⎯ radio frequency electromagnetic radiation.

No.
Potential
Consequences

Hazardous
Situation

Risk
Estimation

Risk Reduction and
Protective Measures

6.1 Burn Not applicable

6.2
Damage to
eyes and skin

Not applicable

6.3
Effects on
reproductiv
e capability

Not applicable

6.4 Genetic
mutation

Not applicable

6.5
Headache,
insomnia,

Not applicable

6.2.2.2
6.3.4.5
6.4.5.1
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7.Material/ substance hazards

Sub-clause
of EN

12100:2010

⎯ 6.2.2.2;⎯ 6.2.3 b);⎯ 6.2.3 c);⎯ 6.2.4 a);⎯ 6.2.4 b);⎯ 6.3.1;
⎯ 6.3.3.2.1;⎯ 6.3.4.4;⎯ 6.4.5.1 c);⎯ 6.4.5.1 g);

Origin
⎯ aerosol; ⎯ biological and microbiological (viral or bacterial) agent; ⎯
combustible; ⎯ dust; ⎯ explosive; ⎯ fibre; ⎯ flammable; ⎯ fluid; ⎯
fume; ⎯ oxidizer.

No.
Potential
Consequences

Hazardous
Situation

Risk
Estimation

Risk Reduction and
Protective Measures

7.1

Breathing
difficulties,

suffocation

Not applicable

7.2 Cancer Not applicable

7.3 Corrosion Not applicable

7.4
Effects on
reproductiv
e capability

Not applicable

7.5 Explosion Not applicable

7.6 Fire Not applicable

7.7 Infection Not applicable

7.8 Mutation Not applicable

6.2.2.2
6.3.4.4
6.4.5.1
6.4.5.1
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7.9 Poisoning Not applicable

7.10 Sensitization Not applicable
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8. Ergonomic hazards

Sub-clause
of EN

12100:2010

⎯ 6.2.2.1;⎯ 6.2.7;⎯ 6.2.8;⎯ 6.2.11.8;⎯ 6.3.2.1;⎯ 6.3.3.2.1;

Origin

⎯ access;⎯ design or location of indicators and visual displays units;
⎯ design, location or identification of control devices;
⎯ effort; ⎯ flicker, dazzling, shadow, stroboscopic effect; ⎯ local lighting;
⎯ mental overload/underload;⎯ posture;⎯ repetitive activity;⎯ visibility ⎯ oxidizer.

No.
Potential
Consequences

Hazardous
Situation

Risk
Estimation

Risk Reduction and
Protective Measures

8.1

Breathing
difficulties,

suffocation

Not applicable

8.2 Cancer Not applicable

8.3 Corrosion Not applicable

8.4
Effects on
reproductiv
e capability

Not applicable

8.5 Explosion Not applicable

6.2.2.1
6.2.11.8
6.3.2.1
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9. Associated with Environment in which the Machine is Used

Sub-clause
of EN

12100:2010
⎯ 6.2.6;⎯ 6.2.11.11;⎯ 6.3.2.1;⎯ 6.4.5.1 b);

Origin
⎯ dust and fog;⎯ electromagnetic disturbance;⎯ lightning;⎯
moisture; ⎯ snow;⎯ temperature;⎯ water;⎯ wind;⎯ lack of
oxygen.

No.
Potential
Consequences

Hazardous
Situation

Risk
Estimation

Risk Reduction and
Protective Measures

9.1 Burn Not applicable

9.2 Slight disease Not applicable

9.3 Slipping, falling Not applicable

9.4 Suffocation Not applicable

6.2.11.11
6.3.2.1
6.4.5.1
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2.3 EN 60204-1:2018Safety ofmachinery - Electrical equipment ofmachines - Part
1: General requirements

EN 60204-1:2018

Clause Requirements Result-Remark Verdict

4 General requirements -
4.1 General -

This standard specifies requirements for the electrical
equipment ofmachines. The risks associated with the
hazards relevant to the electrical equipment shall be
assessed as part of the overall requirements for risk
assessment of the machine. Thiswill:

-

– identify the need for risk reduction; and
– determine andadequate risk reductions;
– determine the necessary protective measures for persons who can
beexposed to those hazards,while still maintaining an appropriate
performance of the machineand its
equipment.

P

Hazardous situations can result from, but are not limited to, the
following causes: -

-failuresor faults in theelectrical equipment resulting in the
possibilityof electric shock, arc, or fire;
– failuresor faults in control circuits (or components and devices
associatedwith those circuits) resulting in the
malfunctioningof the machine;
– disturbancesordisruptions in power sources as well as failures
or faults in the powercircuits resulting in the
malfunctioningof the machine;
– loss ofcontinuityof circuits that can result in a failure of a safety
function, for example those that depend on sliding or rolling
contacts;

– electrical disturbances for example, electromagnetic,
electrostatic either from outside the electrical equipment or
internallygenerated, resulting in the malfunctioningof themachine;
– release of stored energy (either electrical or mechanical)
resulting in, for example, electric

P



File No.：RTX23042602EF Page 50 of 173

XIAMEN RUNTX MACHINERY CO., LTD.

EN 60204-1:2018

Clause Requirements Result-Remark Verdict

shock, unexpected movement that cancause injury;
– acoustic noise andmechanical vibration at levels that cause health
problems to persons;
– surface temperatures that can cause injury.

The design and development process shall identify hazards and the
risksarising from them.
Where the hazards cannot be removed and/or the risks cannot
be sufficiently reduced by inherently safe design measures,
protective measures (for example safeguarding,) shall be provided to
reduce the risk.
Additional means (for example, awareness means) shall be
provided where further risk reduction is necessary. In addition,
working procedures that reduce risk can be necessary.

P

4.2 Selectionof equipment -
4.2.1 General -

Electrical components and devices shall: -
– be suitable for their intended use; and P
– conform to relevant IECstandardswhere such exist; and P
– beapplied inaccordancewith the supplier’s instructions P

4.2.2 Switchgear -
In addition to the requirements of IEC 60204-1, depending upon
the machine, its intended useand itselectrical
equipment, thedesigner mayselect parts of the electrical
equipment of the machine that are in compliance with
relevant parts of the IEC 61439 series (see also
Annex F).

P

4.3 Electrical supply -
4.3.1 General -

The electrical equipment shall be designed to operate correctly
with the conditionsof the supply: -

– as specified in 4.3.2 or 4.3.3, or P
asotherwisespecified by the user, or N

– as specified by the supplier of a special source of supply N
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EN 60204-1:2018

Clause Requirements Result-Remark Verdict

(see 4.3.4)

4.3.2 AC supplies -
Voltage: Steady state voltage: 0,9 to 1,1 of nominal voltage.
Frequency: 0,99 to 1,01of nominal frequency continuously;
0,98 to 1,02 short time.
Harmonics: Harmonic distortion not exceeding 12 %of the
total r.m.s. voltage between live conductors for the sum of the 2nd
through to the 30th harmonic.
Voltage unbalance: Neither the voltage of the negative
sequence component nor the voltage of the zero sequence
component in three-phase supplies exceeding 2 %of the positive
sequencecomponent.
Voltage interruption: Supply interruptedor at zerovoltage for not
more than 3 msat any randomtime in the supply cycle with more
than 1 s betweensuccessive interruptions.
Voltagedips: Voltagedips not exceeding20 % of the rms
voltageof the supply for more thanone cyclewith more than 1 s
betweensuccessive dips.

P

4.3.3 DC supplies -
From batteries:
Voltage: 0,85 to 1,15 of nominal voltage;
0,7 to 1,2 of nominal voltage in the case of battery-operated
vehicles.
Voltage interruption: Not exceeding5 ms.

N

From convertingequipment:
Voltage: 0,9 to 1,1 of nominal voltage.
Voltage interruption: Not exceeding20 mswith more than 1s between
successive interruptions.

N

4.3.4 Special supply systems -
For special supply systems (e.g. on-board generators, DC
bus, etc.) the limits given in 4.3.2and 4.3.3 may be exceeded
provided that the equipment isdesigned to operate correctly with
those conditions.

N

4.4 Physical environmentandoperatingconditions -
4.4.1 General -
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EN 60204-1:2018

Clause Requirements Result-Remark Verdict

Theelectrical equipment shall be suitable for the physical
environmentandoperatingconditionsof its intended use. The
requirements of 4.4.2 to 4.4.8 cover the physical
environment and operatingconditionsof the majority of
machines covered by this partof

P

4.4.2 Electromagnetic compatibility (EMC) -
The electrical equipment shall not generate electromagnetic
disturbances above levels that areappropriate for its intended
operating environment. In addition, the electrical equipment shall have
a sufficient level of immunity to electromagnetic
disturbances so that it can function in its intended
environment.

P

4.4.3 Ambient air temperature -
Electrical equipment shall be capable of operatingcorrectly in the
intendedambient air
temperature. The minimum requirement for all electrical
equipment is correctoperation in
ambient air temperaturesoutsideof enclosures (cabinet or box)
between +5 °C and +40 °C.

P

4.4.4 Humidity -
The electrical equipment shall be capable of operating
correctlywhen the relative humidity does not exceed 50 % at a
maximum temperature of +40 °C. Higher relative humidities are
permitted at lower temperatures (for example 90 %at 20 °C).
Harmful effects of occasional condensation shall be avoided bydesign
of theequipmentor,where necessary, by additional measures (for
example built-in heaters, air conditioners, drain holes).

P

4.4.5 Altitude -
Electrical equipment shall be capable of operatingcorrectly at altitudes
up to 1 000 m above mean sea level.. P

4.4.6 Contaminants -
Electrical equipment shall be adequately protected against the
ingressof solids and liquids (see 11.3). P
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EN 60204-1:2018

Clause Requirements Result-Remark Verdict

The electrical equipment shall be adequately protected
against contaminants (for exampledust, acids, corrosive
gases, salts) that can be present in the physical environment inwhich
the electrical equipment is to be installed.

P

4.4.7 Ionizingand non-ionizing radiation -
Whenequipment is subject to radiation (for example
microwave, ultraviolet, lasers, X-rays), additional measures shall be
taken to avoid malfunctioningof the equipment and accelerated
deterioration of the insulation.

P

4.4.8 Vibration, shock, and bump -
_ Undesirable effects of vibration, shock and bump (including those
generated by the machine and its associated
equipment and those created by the physical environment) shall be
avoided by the selection of suitable equipment, by mounting it away
from the machine, or by provisionof
anti-vibration mountings.

P

4.5 Transportationand storage -
Electrical equipment shall bedesigned towithstand, or
suitable precautions shall be taken to protect against, the
effects of transportation and storage temperatures within a
range of –25 °C to +55 °C and for short periods not exceeding 24 h at
up to +70 °C. Suitable means shall be provided to
preventdamage from humidity, vibration, and shock.

P

4.6 Provisions for handling -
Heavy and bulkyelectrical equipment that has to be removed from the
machine for transport, or that is independent of the machine, shall be
providedwith suitable means for handling, including where necessary
means for handling by cranes or similar equipment.

P

5 Incomingsupplyconductor terminationsand devices for
disconnectingandswitching off -

5.1 Incomingsupplyconductor terminations -
It is recommended that, where practicable, the electrical
equipment of a machine is connected to a single incoming supply.
Where another supply is necessary forcertain parts of

P
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the equipment (for example, electronic equipment that operates
at a different voltage), that supply should be derived, as far as is
practicable, from devices (for example, transformers,
converters) forming part of the electrical equipment of the
machine. For large complex machinery comprising a number of
widely-spaced machines working together in a coordinated manner,
there can be a need for more than one incoming supply
depending upon the site supply arrangements (see 5.3.1).

Unless a plug is providedwith the machine for the connection to the
supply (see 5.3.2 e)), it is recommended that the supply conductors are
terminated at the supply disconnecting
device.Where a neutral conductor is used it shall be clearly indicated
in the technical documentationof the machine, such as in the
installationdiagram and in the circuit diagram, and a separate
insulated terminal, labelled N in accordancewith
16.1, shall be provided for the neutral conductor. The neutral terminal
may be provided as partof thesupplydisconnecting device. There
shall be no connection between the neutral
conductorand the protective bonding circuit inside the
electrical equipment.

P

5.2 Terminal for connectionof the external protective conductor -
Foreach incomingsupply, a terminal shall be provided in the same
compartment as the associated line conductor
terminals for connectionof the machine to the external
protective conductor.

P

5.3 Supplydisconnecting (isolating) device -
5.3.1 General -

A supplydisconnectingdevice shall be provided: -
– for each incoming supply to (a) machine(s); P
– for eachon-board power supply. N
Thesupply disconnectingdevice shall disconnect (isolate) the electrical
equipment of the machine from the supplywhen
required (for example forworkon the machine, including the
electrical equipment).

P
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When two or more supply disconnectingdevices are
provided, protective interlocks for their correct operation shall also be
provided inorder to prevent a hazardous situation,
includingdamage to the machineor to the work in progress.

N

5.3.2 Type -
The supply disconnecting device shall be one of the following types:

-

a) switch-disconnector,withorwithout fuses, in accordance with IEC
60947-3, utilization categoryAC-23B or DC-23B; N

b) disconnector, with orwithout fuses, in accordance with IEC 60947-3,
that has an auxiliary contact that in all cases causes switching
devices to break the load circuit before the opening of the main
contactsof the disconnector;

N

c) a circuit-breaker suitable for isolation in accordance with IEC
60947-2; N

d) anyother switching device in accordancewith an IEC
product standard for that deviceandwhich meets the
isolation requirements of IEC 60947-1 aswell as a utilization category
defined in the product standard as appropriate for on-loadswitching
of motorsorother inductive loads;

P

e) a plug/socket combination for a flexible cable supply. N

5.3.3 Requirements
When the supply disconnectingdevice is one of the types
specified in 5.3.2 a) to d) it shall fulfil all of the following
requirements:

– isolate the electrical equipment from the supply and have
one OFF (isolated) and one ON position markedwith "O" and "I"
(symbols IEC 60417-5008 (2002-10) and
IEC 60417-5007 (2002-10), see 10.2.2);
– have a visible contact gap or a position indicatorwhich
cannot indicate OFF (isolated) until all contactsare actually open
and the requirements for the isolating function have been satisfied;
– have an operating means (see 5.3.4);
– be providedwith a means permitting it to be locked in the

P
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OFF (isolated) position (for example by padlocks).When so locked,
remoteaswell as local closing shall be
prevented;
– disconnectall live conductors of its powersupplycircuit. However,
for TNsupply systems, the neutral conductor may or may not be
disconnectedexcept in countrieswhere

disconnectionof the neutral conductor (when used) is
compulsory;
– havea breakingcapacity sufficient to interrupt the current of the
largest motorwhenstalled togetherwith the sum of the
normal runningcurrentsofall other motors and other
loads. The calculated breaking capacity may be reduced by the use
of a proven diversity factor.Where motor(s) are
supplied byconverter(s) or similar devices, the calculation
should take into account the possible effect on the required breaking
capacity.

Where the supply disconnectingdevice is a plug/socket
combination, it shall complywith the requirementsof 13.4.5 and shall
have the breakingcapacity, or be interlockedwitha switchingdevice
that has a breaking capacity, sufficient to
interrupt thecurrent of the largest motorwhenstalled together with the
sum of the normal runningcurrents ofall other
motors and other loads. The calculated breaking capacitymay be
reduced by the useof a proven diversity factor.
Where the interlocked switchingdevice is electrically
operated (for example a contactor) it shall have an
appropriate utilisation category.Where motor(s) are supplied by
converter(s) or similar devices, the calculation should take into
account the possible effecton the required breaking
capacity.

N

Where the supply disconnectingdevice is a plug/socket
combination, a switchingdevicewith anappropriate utilisation category
shall be provided forswitching the machine onand off. This can be
achieved by the useof the interlocked
switchingdevice described above.

N
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5.3.4 Operating means of the supply disconnecting device -
The operating means (for example, a handle) of the supply
disconnectingdevice shall be external to the enclosure of the electrical
equipment.

P

Exception: power-operated switchgear need not be provided with a
handle outside the enclosurewhereother means (e.g. pushbuttons)
are provided toopen the supply
disconnectingdevice fromoutside the enclosure.

N

Theoperating means of the supply disconnectingdevice shall be easily
accessible and located between0,6 m and 1,9 m
above theservicing level.An upper limitof 1,7 m is
recommended.

P

Where the external operating means is not intended for
emergencyoperations: -

it is recommended that it be coloured BLACKorGREY (see 10.2)
– supplementary cover or door that can be readily opened
without the useof a keyor tool may be provided, for example for
protectionagainst environmental conditionsor
mechanical damage. Such a cover/door shall clearly show that it
provides access to theoperating means. This can be achieved, for
example, by use of the relevant symbol
IEC 60417-6169-1 (2012-08) (Figure 2) or IEC 60417-6169-2 (2012-
08), (Figure 3).

P

5.3.5 Excepted circuits -
Thefollowingcircuits need not bedisconnected by the supply
disconnectingdevice: -

– lightingcircuits for lighting needed during maintenanceor repair;
socketoutlets for the exclusive connection of repair or maintenance
tools and equipment
(for example hand drills, test equipment) (see 15.1);
– undervoltage protection circuits that areonly provided for
automatic tripping in the event of supply failure;
– circuitssupplyingequipment that should normally remain
energized for correct operation for example temperature

N
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controlled measuringdevices, heaters, programstorage
devices).

Control circuits suppliedvia anothersupplydisconnecting
device, regardlessofwhether that disconnectingdevice is located
in the electrical equipmentor in another machine or other electrical
equipment, need not bedisconnected by the supply disconnecting
device of the electrical equipment.

N

Where excepted circuits are not disconnected by thesupply
disconnectingdevice: N

– permanent warning label(s) shall be appropriately placed in
proximity to theoperating means of the supply disconnecting device to
drawattention to the hazard;

N

a correspondingstatementshall be included in the
maintenance manual, andoneormore of the following shall apply:
• the conductors are identified by colour taking into account the
recommendationof
13.2.4;
• excepted circuits are separated from other circuits;
• excepted circuits are identified by permanent warning label(s).

N

5.4 Devices for removal of power for prevention of unexpected start-up
-

Devices for removal of power for the prevention of
unexpectedstart-up shall be providedwhere a start-up of the machine
or part of the machine can create a hazard (for
exampleduring maintenance). Such devices shall be
appropriate and convenient for the intended use,
be suitably placed, and readily identifiable as to their function and
purpose.Where their functionand purpose is not
otherwise obvious (e.g. by their location) thesedevices shall be
marked to indicate the extent of removal of power.

P

The supply disconnecting device or other devices in
accordance with 5.3.2 may be used for prevention of
unexpectedstart-up.

P
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Disconnectors,withdrawable fuse links andwithdrawable
links may be usedfor protectionofunexpected start-uponly if they are
located in an enclosed electrical operating area (see 3.1.23). P

Devices that do not fulfil the isolation function (for example a
contactorswitched off bya control circuit, or Power Drive
System (PDS)with a Safe Torque Off (STO) function in
accordancewith IEC 61800-5-2) may only be used for
preventionof unexpectedstart-upduring tasks such as:
– inspections;
– adjustments;
– workon the electrical equipment where:
• there is no hazard arising fromelectric shock (see Clause 6) and
burn;
• the switchingoffmeans remainseffective throughout the work;
• thework is of a minor nature (for example, replacement of plug-in
deviceswithout disturbingexisting wiring).
Theselection of a device will be dependent on the risk
assessment, taking into account the intended useof the
device, and the personswho are intended tooperate them.

P

5.5 Devices for isolating electrical equipment -
Devicesshall be provided for isolating (disconnecting) the electrical
equipment or part(s) of the electrical equipment to enablework to be
carried outwhen it is de-energised and isolated. Suchdevices shall
be:

P

– appropriate andconvenient for the intended use; P
– suitably placed; P
–readily identifiable as towhich part(s) or circuit(s) of the
equipment is served.Where their functionand purpose is not
otherwise obvious (e.g. by their location) thesedevices shall be
marked to indicate the extent of the equipment that they isolate.

P

Thesupply disconnectingdevice (see 5.3) may, in some
cases, fulfil that function. However,where it is necessary to P
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workon individual parts of the electrical equipmentof a
machine, or ononeof the machines fed by a common
conductor bar, conductorwireor inductive power
supply system, a disconnectingdevice shall be provided for each
part, or for each machine, requiring separate isolation.

In addition to the supply disconnecting device, the following devices
that fulfil the isolation function may be provided for this purpose:
– devices described in 5.3.2;
– disconnectors,withdrawable fuse links andwithdrawable links
only if located in an enclosed electrical operating area (see 3.1.23)
and relevant information is providedwith

the electrical equipment (see Clause 17).

P

5.6 Protection against unauthorized, inadvertent and/or mistaken
connection -

Where the devices described in 5.4 and 5.5 are located
outside an enclosed electrical operating area they shall be
equippedwith means to secure them in the OFF position
(disconnected state), (for example by provisions for
padlocking, trapped key interlocking).
Whensosecured, remote aswell as local reconnection shall be
prevented.
Where thedevices described in 5.4 and 5.5 are located inside an
enclosed electrical operating area other means of
protectionagainst reconnection (for examplewarning labels) can be
sufficient.
However,when a plug/socket combinationaccording to 5.3.2 e) is so
positioned that it can be
kept under the immediatesupervision of the person carrying out the
work, means for securing
in thedisconnected state need not be provided.

P

6 Protectionagainst electric shock -
6.1 General -

The electrical equipment shall provide protection ofpersons against
electricshock by: P
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– basic protection (see 6.2 and 6.4), and;
– fault protection (see 6.3 and 6.4).
The measures for protection given in 6.2, 6.3, and, for PELV, in 6.4,
are a selection from IEC 60364-4-41. Where those
measures are not practicable, for exampledue to the physical or
operational conditions, other measures from IEC 60364-4-41
may be used (e.g. SELV).

6.2 Basic protection -
6.2.1 General -

For each circuit or part of the electrical equipment, the
measures of either 6.2.2 or 6.2.3 and, where applicable, 6.2.4 shall be
applied.

P

Where the equipment is located in placesopen to all persons, which
can include children, measures of either 6.2.2with a
minimum degreeof protection against contactwith live parts
corresponding to IP4X or IPXXD (see IEC 60529), or 6.2.3 shall be
applied.

N

6.2.2 Protection byenclosures -
Live parts shall be located inside enclosures that provide protection
against contactwith live parts of at least IP2Xor IPXXB (see IEC
60529).

P

Where the top surfaces of the enclosure are readily
accessible, the minimum degreeof protectionagainst contact with live
parts provided by the top surfaces shall be IP4Xor IPXXD. P

6.2.3 Protection by insulation of live parts -
Live parts protected by insulation shall be completelycovered with
insulation that canonly be
removed bydestruction. Such insulation shall be capableof
withstanding the mechanical, chemical, electrical, and
thermal stresses towhich it can be subjected under normal
operating
conditions.

P

6.2.4 Protection against residual voltages -
Live parts having a residual voltage greater than 60Vwhen P
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the supply is disconnected shall bedischarged to60V or less within a
time periodof 5 s provided that this rate of discharge does not
interferewith the proper functioningof the
equipment. Exempted from this requirement are components having a
stored charge of 60 μC or less.Where this specified rate of discharge
would interferewith the proper functioning of the equipment, a durable
warning noticedrawing attention to the hazard and stating the delay
required before the
enclosure may beopened shall be displayed at an easily
visible location onor immediately adjacent to the enclosure that
contains the live parts.

In the caseof plugs or similar devices, the withdrawal of
which results in the exposureof conductors (for example
pins), thedischarge time to 60V shall not exceed 1 s,
otherwise such conductorsshall be protected toat least IP2X or
IPXXB. If neithera discharge timeof 1 s nor a protection of at least
IP2Xor IPXXB can be achieved (for example in the case of removable
collectorson conductorwires, conductor bars, or slip-ring assemblies,
see 12.7.4), additional switching devices or an appropriatewarning, for
example a warning
sign drawing attention to the hazard and stating the delay required
shall be provided.When the equipment
is located in placesopen to all persons,which can include
children,warningsare not sufficient and therefore a minimum degree
of protection against contactwith live parts to IP4X
or IPXXD is required.

N

6.2.5 Protection by barriers -
For protection by barriers, the requirementsof IEC
60364-4-41 shall apply. P

6.2.6 Protection by placingout of reachor protection byobstacles -
For protection by placingoutof reach, the requirementsof IEC
60364-4-41 shall apply. For protection by obstacles, the
requirements of IEC 60364-4-41 shall apply.
For conductorwire systemsorconductor bar systems with a degree
of protection less than IP2X or IPXXB, see 12.7.1.

P
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6.3 Fault protection -
6.3.1 General -

Fault protection (3.31) is intended to prevent hazardous
situationsdue to an insulation fault between live partsand exposed
conductive parts. -

For each circuit or part of the electrical equipment, at least one of
the measures in accordancewith 6.3.2 to 6.3.3 shall be applied:
– measures to prevent theoccurrence of a touch voltage (6.3.2);
or

P

–automatic disconnection of the supply before the timeof
contact with a touch voltage can become hazardous (6.3.3). N

6.3.2 Preventionof the occurrence of a touch voltage -
6.3.2.1 General

Measures to prevent theoccurrenceof a touch voltage include
the following:
– provision of class II equipmentor byequivalent insulation;
– electrical separation

P

6.3.2.2 Protection by provision of class II equipment or by equivalent
insulation -

This measure is intended to prevent the occurrence of touch voltages
on the accessible parts througha fault in the basic insulation.
This protection is provided byoneor moreof the following:
– class II electrical devices or apparatus (double insulation,
reinforced insulationorbyequivalent insulation inaccordance with IEC
61140);
– switchgear and control gear assemblies having total
insulation in accordancewith IEC61439-1;
– supplementary or reinforced insulation in accordance with IEC
60364-4-41.

P

6.3.2.3 Protection by electrical separation -
Electrical separationof an individual circuit is intended to
preventa touchvoltage through contactwith exposed
conductive parts that can be energized bya fault in the basic

P
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insulationof the live parts of that circuit.

6.3.3 Protection by automaticdisconnectionofsupply
Automatic disconnection of the supplyof any circuit affected byan
insulation fault is intended to prevent a hazardous
situation resulting froma touch voltage.
This measure consistsof the interruptionof one or moreof
the line conductors by theautomaticoperationof a protective device
in caseof a fault. This interruption shall occur
within a sufficientlyshort time to limit the duration ofa touch voltage
to a timewithin the limits specified inAnnexA for TN andTT systems

P

This measure necessitates co-ordination between: -
– the type of supply system, the supply source impedance and the
earthing system;
– the impedance values of the different elements of the line and of
theassociated fault current paths through the
protective bonding circuit;
– the characteristics of the protective devices that detect
insulation fault(s).

P

6.4 Protection by the useof PELV -
6.4.1 General requirements -

The useof PELV (Protective Extra-LowVoltage) is to protect persons
against electric shock from indirect contactand
limited area direct contact (see 8.2.1).

P

6.4.2 Sources for PELV -
Thesource for PELVshall beone of the following: -
– a safety isolating transformer in accordance with IEC 61558-1
and IEC 61558-2-6; P

– a source of current providing a degree of safety equivalent to that of
the safety isolating transformer (for example a motor generator with
winding providing equivalent isolation);

N

-an electrochemical source (for example a battery) or another source
independent of a higher voltage circuit (for example a diesel-driven
generator);

N

– an electronic power supply conforming to appropriate N
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standards specifying measures to be –taken to ensure that, even in
the case of an internal fault, the voltage at the outgoing
terminals cannot exceed the values specified in 6.4.1.

7 Protectionof equipment -
7.1 General -

This Clause 7 details the measures to be taken to protect
equipment against the effects of:
– overcurrent arising froma short-circuit;
– overload and/or lossof cooling of motors;
– abnormal temperature;
– loss ofor reduction in thesupply voltage;
– overspeed ofmachines/machine elements;
– earth fault/residual current;
– incorrect phase sequence;
– overvoltage due to lightningandswitching surges.

P

7.2 Overcurrent protection -
7.2.1 General

-
Overcurrent protectionshall be providedwhere the current in any
circuit can exceed either the ratingof any componentor the current
carryingcapacityof the conductors,whichever is the lesser value. The
ratings or settings to be selected are

detailed in 7.2.10.

P

7.2.2 Supplyconductors -
Unlessotherwise specified by the user, the supplier of the
electrical equipment is not responsible for providing the
supply conductorsand theovercurrent protective device for the
supply conductors to the electrical equipment.
Thesupplier of the electrical equipment shall state in the
installationdocuments thedata necessary for conductor
dimensioning (including the maximum cross-sectional areaof the
supplyconductor that can be connected to the terminals of the
electrical equipment) and for selecting theovercurrent protective
device (see 7.2.10 and 17).

P

7.2.3 Power circuits -
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Devices for detection and interruptionof overcurrent, selected in
accordancewith 7.2.10, shall be applied to each live
conductor including circuits supplying control circuit
transformers.

P

The followingconductors, as applicable, shall not be
disconnectedwithoutdisconnecting all associated live
conductors:
– the neutral conductor ofAC power circuits;
– theearthed conductor of DC power circuits;
– DC powerconductors bonded toexposed conductive parts of
mobile machines.

P

Where the cross-sectional areaof the neutral conductor is at least
equal toor equivalent to that of the line conductors, it is not necessary
to provide overcurrent detection for the neutral conductor nor a
disconnectingdevice for that conductor. For a neutral conductorwith a
cross sectional areasmaller than that of the associated line
conductors, the measuresdetailed in 524 of IEC 60364-5-52:2009
shall apply.

P

In IT systems, it is recommended that the neutral conductor is not
used. However,where a neutral conductor is used, the
measures detailed in 431.2.2 of IEC 60364-4-43:2008 shall apply. P

7.2.4 Control circuits -
Conductors of control circuits directly connected to the supply voltage
shall be protected against overcurrent in accordance with 7.2.3. P

Conductorsofcontrol circuitssupplied bya transformer or DC supply
shall be protected against overcurrent (see also
9.4.3.1.1):
– in control circuits connected to the protective bonding
circuit, by insertinganovercurrent protective device into the switched
conductor;
– in control circuits not connected to the protective bonding circuit;
• where all control circuits of the equipment have the same

P
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current carryingcapacity, by
insertingan overcurrent protective device into the switched
conductor, or;
• wheredifferentcontrol circuitsof the equipment have
different current carrying
capacity, by insertinganovercurrent protectivedevice into both
switched and common
conductors ofeach control circuit.

7.2.5 Socket outlets and their associated conductors -
Overcurrent protection shall be provided for the circuits
feeding thegeneral purposesocket outlets intended primarily for
supplying power to maintenanceequipment. Overcurrent protective
devices shall be provided in the unearthed live
conductorsof each circuit feedingsuchsocket outlets. See also
15.1.

P

7.2.6 Lighting circuits -
All unearthed conductorsofcircuits supplying lightingshall be
protectedagainst the effects of short-circuits by the provision of
overcurrent devices separate from those protectingother circuits. P

7.2.7 Transformers -
Transformersshall be protected byan overcurrent protective device
having a type andsetting in accordancewith the
transformer manufacturer’s instructions.Such protectionshall (see
also 7.2.10):
– avoid nuisance tripping due to transformer magnetizing inrush
currents;
– avoid awinding temperature rise in excess of the permitted value for
the insulation classof transformer when it is
subjected to the effects of a short-circuit at its secondary
terminals.

P

7.2.8 Location of overcurrent protectivedevices -
An overcurrent protectivedevice shall be located at the point where a
reduction in the crosssectional area of the
conductorsor another change reduces the current-carrying

P
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capacity of the conductors, exceptwhere all the following
conditionsare satisfied:
– the current carrying capacityof the conductors is at least equal to
that of the load;
– the partof the conductor(s) between the point of reduction of
current-carryingcapacity and the position of the
overcurrent protective device is no longer than 3 m;
– the conductors are installed in sucha manner as to reduce the
possibilityof a shortcircuit, for example, protected byan enclosureor
duct.

7.2.9 Overcurrent protectivedevices -
The rated short-circuit breakingcapacity shall be at least
equal to the prospective fault current at the point of
installation.Where the short-circuit current to an overcurrent
protective device can include additional currentsother than from the
supply (for example from motors, from power factor correction
capacitors), those currentsshall be taken into

consideration.

P

7.2.10 Rating and settingof overcurrent protective devices -
The rated current of fusesor the setting current of other
overcurrent protectivedevices shall be selected as lowas possible
but adequate for the anticipatedovercurrents (for exampleduring
startingof motors or energizing of
transformers).Whenselecting those protective
devices, considerationshall begiven to the protection of
switchingdevices against damage due toovercurrents

P

The rated current or settingof an overcurrent protective
device for conductors isdetermined by the current carrying
capacityof the conductors to be protected inaccordancewith 12.4,
Clause D.3 and the maximumallowable interrupting
time t in accordancewith Clause D.4, taking intoaccount the needs of
co-ordinationwith other electrical devices in the
protected circuit.

P

7.3 Protectionofmotors against overheating -
7.3.1 General -
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Protectionofmotors against overheating shall be provided for each
motor ratedat more than
0,5 kW.
Exception: In applicationswhere an automatic interruption of the motor
operation is unacceptable (for example fire pumps), the means of
detectionshall give a warning signal to
which the operator can respond.

P

Protectionofmotors againstoverheating can be achieved by:
– overload protection (7.3.2),
– over-temperature protection (7.3.3), or
– current-limiting protection.

P

Automatic restartingof any motor after the operation of
protection against overheating shall be preventedwhere this can
causea hazardous situationor damage to the machine or to thework
in progress.

P

7.3.2 Overload protection -
Whereoverload protection is provided, detection of
overload(s) shall be provided in each live conductorexcept for the
neutral conductor.

P

However,where the motor overloaddetection is not used for cable
overload protection (see also Clause D.2), detectionof overload may
beomitted inoneof the live conductors. For
motors having single-phaseor DC power supplies,detection in only
one unearthed live conductor is permitted.

P

Whereoverload protection is achieved byswitchingoff, the
switching device shall switchoff all live conductors.The
switching of the neutral conductor is not necessary for
overload protection.

P

Where motorswith special duty ratingsare required tostart or to brake
frequently (for example, motors for rapid traverse,
locking, rapid reversal, sensitive drilling) it can bedifficult to
provide overload protectionwith a time constant
comparablewith that of thewinding to be protected.
Appropriate protective devices designed to accommodate special
duty motorsorover-temperature protection (see

P
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7.3.3) can be necessary.
For motors that cannot be overloaded (for example torque
motors, motion drives that either are protected by mechanical overload
protectiondevices or are adequately dimensioned), overload protection
is not required.

P

7.3.3 Over-temperature protection -
The provision ofmotorswith over-temperature protection in
accordancewith IEC60034-11 is recommended in situations where
the cooling can be impaired (for example dusty
environments). Depending upon the typeofmotor, protection under
stalled rotoror loss of phase conditions is not always ensured by over
-temperature protection, and additional
protectionshould then be provided.
Over-temperature protection is also recommended for motors that
cannot beoverloaded (for example torque motors,
motiondrives that are either protected by mechanical
overload protection devices or are adequately dimensioned), where
the possibility of over-temperature exists (for example due to reduced
cooling).

P

7.4 Protection against abnormal temperature -
Equipment shall be protected against abnormal temperatures that can
result ina hazardous situation. P

7.5 Protection against supply interruptionorvoltage reduction and
subsequent restoration -

Where a supply interruptionor a voltage reduction can cause a
hazardous situation, damage to the machine, or to thework in
progress, undervoltage protectionshall be provided by, for example,
switching off the machine at a predetermined
voltage level.

P

Where theoperation of the machine can allow for an
interruptionora reduction of thevoltage for a short time period,
delayed undervoltage protection may be provided.
Theoperation of the undervoltage deviceshall not impair the
operationof any stopping control of the machine.

P

Upon restoration of thevoltage or upon switchingon the P
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incomingsupply, automatic or unexpected restartingof the
machine shall be preventedwhere sucha restart can cause a
hazardoussituation.

Whereonly a part of the machineor of the group of machines working
together in a coordinated manner is affected by the voltage reduction
or supply interruption, the undervoltage
protectionshall initiate appropriate control responses to ensure
co-ordination.

P

7.6 Motor overspeed protection -
Overspeed protection shall be providedwhereoverspeeding can
occur and could possibly cause a hazardoussituation
taking into account measures inaccordancewith 9.3.2.
Overspeed protectionshall initiate appropriate control
responsesand shall prevent automatic restarting.
The overspeed protection should operate in such a manner that the
mechanical speed limit of the motoror its load is not exceeded

P

7.7 Additional earth fault/residual current protection -
I In addition to providingovercurrent protection forautomatic
disconnection asdescribed in 6.3, earth fault/residual current
protection can be provided to reducedamage to equipment due to
earth fault currents less than the detection level of the overcurrent
protection.
Thesettingof the devices shall be as low as possible
consistentwith correct operation of theequipment.
If fault currentswith DCcomponents are possible, an RCDof type B
inaccordancewith
IECTR 60755 can be required.

P

7.8 Phase sequence protection -
Where an incorrect phase sequence of the supply voltage can cause a
hazardous situation or damage to the machine, protectionshall
be provided.

P

7.9 Protection against overvoltages due to lightning and to
switchingsurges -

Surge protective devices (SPDs) can be provided to protect P
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against the effects ofovervoltages due to lightning or to
switchingsurges

7.10 Short-circuit current rating -
Theshort-circuit current ratingof the electrical equipment shall be
determined. This can be done by the application of design rules or
by calculationor by test.

P

8 Equipotential bonding -
8.1 General -

This Clause 8 provides requirements for protective bonding and
functional bonding. Figure 4 illustrates those concepts.
Protective bonding is a basic provision for fault protection to enable
protectionof persons against electric shock (see 6.3.3 and 8.2).

P

8.2 Protective bondingcircuit -
8.2.1 General -

The protective bondingcircuit consistsof the interconnection of:
• PE terminal(s) (see 5.2);
• the protective conductors (see 3.1.51) in the equipment of the
machine includingsliding
contactswhere they are part of the circuit;
• the conductive structural parts andexposed conductive parts of
the electrical equipment;
Exception: see 8.2.5.
• conductivestructural parts of the machine.

P

8.2.2 Protective conductors -
Protective conductorsshall be identified in accordancewith 13.2.2.
Copper conductors are preferred.Where a conductormaterial other
than copper is used, its electrical resistance per unit
length shall not exceed that of the allowable copper
conductorand such conductorsshall be not less than 16mm2 in
cross-sectional area for reasons ofmechanical durability.

P

8.2.3 Continuityof the protective bondingcircuit -
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Where a part is removed for any reason (for example routine
maintenance), the protective bonding circuit for the remaining parts
shall not be interrupted.

P

Connectionand bonding points shall besodesigned that their current-
carryingcapacity is not impaired by mechanical,
chemical, or electrochemical influences.Where enclosures and
conductorsof aluminium or aluminium alloysare used, particular
consideration should be given to the possibilityof electrolytic
corrosion

P

Where theelectrical equipment is mounted on lids, doors, or cover
plates, continuityof the protective bonding circuit shall be ensured
and a protective conductor (see 8.2.2) is
recommended.Wherea protective conductor is not provided,
fastenings, hinges or slidingcontactsdesigned to have a low
resistance shall be used (see 18.2.2, Test 1).
The continuity of conductors in cables that are exposed to
damage (for example flexible trailing cables) shall be ensured by
appropriate measures (for example monitoring).

P

For requirements for the continuityof conductors using
conductorwires, conductor bars and slip-ringassemblies, see 12.7.2. P

The protective bondingcircuit shall not incorporate a switching
device, anovercurrent protectivedevice (for example switch,
fuse), or other means of interruption.

P

Exception: links that cannot be openedwithout the use of a tool and
that are located in an enclosed electrical operating area may be
provided for test or measurement purposes.

P

Where the continuityof the protective bondingcircuit can be
interrupted by meansof removable current collectorsor
plug/socket combinations, the protective bondingcircuit shall be
interrupted bya first make last breakcontact. This also
applies to removable orwithdrawable plug-in units (seealso 13.4.5).

P

8.2.4 Protective conductorconnecting points -
All protective conductors shall be terminated inaccordance P
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with 13.1.1. The protective conductor connecting points are not
intended, for example, to attach appliances or parts

Each protective conductorconnecting point shall be marked or
labelled assuch using thesymbol IEC
60417-5019:2006-08 as illustrated in Figure 5,
orwith the letters PE, thegraphical symbol being preferred, or by use
of the bicolour combinationGREEN-AND-YELLOW, or by any
combinationof these.

P

8.2.5 Mobile machines -
On mobile machineswithon-board power supplies, the
protective conductors, the conductivestructural partsof the electrical
equipment, and those extraneous-conductive-parts which form the
structureof the machine shall all beconnected to a protective bonding
terminal to provide protectionagainst electric shock.Where a mobile
machine is also capable of
beingconnected to an external incoming powersupply, this
protective bonding terminal shall be the connection
point for the external protective conductor.

N

8.2.6 Additional requirements for electrical equipment havingearth leakage
currents higher than 10 mA N

Where electrical equipment has an earth leakage current that is
greater than 10 mAACor DC inany protective conductor, one or
more of the followingconditions for the integrity of
eachsectionof theassociated protective bonding circuit that carries
the earth leakage current shall be satisfied:

N

a) the protective conductor is completely enclosedwithin
electrical equipment enclosures or
otherwise protected throughout its length against mechanical damage;
b) the protective conductor has a cross-sectional areaof at least 10
mm2 Cuor 16 mm2Al;
c)where the protective conductor has a cross-sectional area of less
than 10 mm2 Cu or
16 mm2Al, a second protective conductorof at least the
same cross-sectional area is provided up to a pointwhere the

N
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protective conductor has a cross-sectional area not less than 10
mm2 Cuor 16 mm2Al. This can require that the electrical
equipment has a separate terminal for a second protective
conductor.
d) thesupply is automaticallydisconnected in caseof loss of
continuityof the protective conductor;
e)wherea plug-socket combination is used, an industrial
connector in accordancewith IEC60309 series, with
adequate strain relief and a minimum protectiveearthing
conductor cross-section of 2,5 mm2as partof a
multi-conductor powercable is provided.

A statementshall begiven in the instructions for installation that the
equipment shall be installed as described in this
8.2.6.

N

8.3 Measures to restrict the effects of high leakage current N
The effects of high leakage current can be restricted to the
equipment having high leakage current byconnection of that
equipment to a dedicated supply transformer having separate
windings. The protective bondingcircuit shall be connected to exposed
conductive partsof theequipment and, in addition, to the secondary
windingof the transformer. The protective
conductor(s) between the equipment and the secondary
windingof the transformer shall comply with one or more of the
arrangements described in 8.2.6.

N

8.4 Functional bonding -
Protection against maloperation as a result of insulation failures
can be achieved by
connecting toa common conductor inaccordancewith
9.4.3.1.1.
For recommendations regarding functional bonding to avoid
maloperation due to electromagnetic disturbances, see 4.4.2 and
Annex H.
Functional bonding connecting points should be marked or labelled
as such using the symbol IEC 60417-5020:2002-10 (see Figure 6).

P
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9 Control circuits and control functions -
9.1 Control circuits -
9.1.1 Control circuitsupply -

Where control circuits are supplied from anAC source,
transformers having separatewindings
shall be used toseparate the power supply from the control supply. P

Exception:Transformersorswitch mode powersupply units fittedwith
transformersare not mandatory formachineswith a single motor
starter and/or a maximum of two control devices (for example, interlock
device, start/stop control station).

P

Where DCcontrol circuits derived from anAC supply are
connected to the protective bonding circuit (see 8.2.1), they shall be
supplied froma separatewinding of theAC control circuit
transformeror by another control circuit transformer.

P

9.1.2 Control circuit voltages -
The nominal value of the control voltage shall be consistent with the
correct operation of the control circuit. -

– 230V for circuitswith 50 Hz nominal frequency, P
– 277V for circuitswith 60 Hz nominal frequency P
The nominal voltage ofDCcontrol circuits should preferably not
exceed 220 V. P

9.1.3 Protection -
Control circuitsshall be providedwith overcurrent protection in
accordancewith 7.2.4 and 7.2.10. P

9.2 Control functions -
9.2.2 Categoriesof stop functions -

There are three categoriesof stop functions as follows:
– stopcategory 0: stopping by immediate removal of power to the
machine actuators (i.e. an uncontrolled stop – see
3.1.64);
– stop category 1: a controlled stop (see 3.1.14)with power
available to the machine actuators to achieve the stop and then
removal of powerwhen the stop is achieved;
– stop category 2: a controlled stopwith power remaining

P
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available to the machine actuators.
9.2.3 Operation

9.2.3.1 General P
Safety functions and/or protective measures (for example
interlocks (see 9.3)) shall be
providedwhere required to reduce the possibilityof
hazardoussituations.

P

Where a machine has more than one control station,
measuresshall be provided to ensure
that initiationof commands fromdifferent control stationsdo not lead
toa hazardous situation.

P

9.2.3.2 Start -
Start functions shall operate by energizing the relevant circuit P
Thestart of anoperation shall be possible only when all
relevant safety functions and/or protective measures are in place and
areoperational, except for conditions as described in 9.3.6. P

For those machines (for example mobile machines)where safety
functions and/or protective measures cannot be
applied for certain operations, startingof such operations shall be
by hold-to-runcontrols, togetherwith enabling
devices, as appropriate.

P

The provisionof acoustic and/or visualwarningsignals before the
startingof hazardous machineoperationshall be
consideredduring the risk assessment.Where the risk
assessmentdetermines that either or both are required the emission
level of noise/light shall be suitable for the intended environment

P

Suitable interlocks shall be provided where necessary for correct
sequential starting. P

In the caseof machines requiring the useof more than one control
station to initiate a start, eachof these control stations shall have a
separate manually actuated start control device. The conditions to
initiate a start shall be:

P

• all required conditions for machine operation shall be met, P
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and
• all start control devices shall be in the released (off) position, then
• all start control devices shall be actuatedconcurrently (see 3.1.7).

9.2.3.3 Stop -
Stopcategory 0 and/or stop category 1 and/or stop category 2 stop
functions shall be provided as indicated by the risk
assessment and the functional requirements of the machine (see
4.1).

P

Stop functions shall override relatedstart functions. P
Where more thanone control station is provided, stop
commands fromanycontrol station shall be effective when required
by the riskassessmentof the machine

P

9.2.3.4 Emergency operations (emergency stop, emergency
switching off) P

9.2.3.4.
1

General
P

Emergency stop and emergency switchingoff are
complementary protective measures that are not primary
means of risk reduction for hazards (for example trapping,
entanglement, electric shock or burn) at a machine (see ISO 12100).

P

This part of IEC 60204 specifies the requirements for the
emergencystopand the emergencyswitching off functions of the
emergencyoperations listed inAnnex E, bothofwhich
are intended to be initiated bya single humanaction

P

Once active operation of an emergency stop (see 10.7) or
emergency switchingoff (see 10.8) actuator has ceased
following a stop or switchingoff command, the effect of this command
shall besustained until it is reset. This reset shall be possible only by
a manual action at the device where the command has been initiated.
The reset of thecommand shall not restart the machinery but only
permit restarting.

P

It shall not be possible to restart the machinery until all P
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emergencystopcommands have been reset. It shall not be possible
to reenergize the machinery until all emergency
switchingoff commands have been reset.

9.2.3.4.
2

Emergency stop
-

Requirements for functional aspects of emergencystop
equipment are given in ISO 13850. P

Theemergencystop shall function either as a stop category 0 or asa
stop category 1. The choice of the stop categoryof the emergencystop
dependson the results of a risk

assessmentof the machine

P

Exception: In some cases, to avoid creatingadditional risks, it can be
necessary to performa controlled stopand maintain the power to
machine actuatorseven after stopping is

achieved.
Thestopped condition shall be monitored and upon detection of failure
of the stopped condition, power shall be removed
without creating a hazardoussituation.

P

In addition to the requirements for stop given in 9.2.3.3, the
emergencystop function has the following requirements: P

• it shall override all other functions and operations in all modes;
• it shall stop the hazardous motionas quickly as practicable without
creatingother hazards;

• reset shall not initiatea restart.
P

9.2.3.4.
3

Emergencyswitching off
-

The functional aspects of emergency switching off are given in 536.4
of IEC 60364-5-53:2001. P

Emergencyswitching off should be providedwhere: -
• basic protection (for example for conductorwires, conductor bars, slip
-ringassemblies, controlgear in electrical operating areas) is achieved
only by placingoutof reachor by

obstacles (see 6.2.6); or
• there is the possibility of other hazards or damage caused

P

9.2.3.3
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by electricity.

Emergencyswitching off is accomplished byswitchingoff the relevant
supply by electromechanical switchingdevices,
effecting a stop category 0 of machine actuators
connected to this incomingsupply.Whena machine cannot tolerate
this category 0 stop, it may be necessary to provide other measures,
for example basic protection, so that
emergencyswitchingoff is not necessary.

P

9.2.3.5 Operating modes -
Each machine can haveoneormoreoperating modes (for example
manual mode, automatic mode, setting mode,
maintenance mode) determined by the type ofmachine and its
application.

P

Where machinery has been designedand constructed to
allow its use inseveral controloroperating modes requiring different
protective measures and havinga different impacton safety, it shall be
fittedwith a mode selectorwhich can be
locked ineach position (for example keyoperated switch).
Each position of the selector shall be clearly identifiable and shall
correspond to a single operatingor control mode.

P

Theselector may be replaced byanother selection method
which restricts the useof certain functionsof the machinery to certain
categories of operator (for example access code).

P

Mode selection by itself shall not initiate machine operation.A separate
actuationof the start control shall be required P

For each specific operating mode, the relevant safety
functionsand/or protective measuresshall be implemented. P

Indication of the selected operating mode shall be provided (for
example the position of a mode selector, the provision of an
indicating light, a visual display indication).

P

9.2.3.6 Monitoringofcommand actions -
Movement or actionof a machine or part of a machine that can
result in a hazardoussituation shall be monitored by
providing, for example, overtravel limiters, motor overspeed
detection, mechanical overload detectionor anti-collision

P
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devices
9.2.3.7 Hold-to-run controls -

Hold-to-run controls shall require continuousactuationof the control
device(s) to achieveoperation. N

9.2.3.8 Two-hand control -
Three types of two-hand control are defined in ISO 13851, the
selectionofwhich is determined by the riskassessment.
These shall have the following features:

N

Type I: this type requires:
• the provision of two control devices and their concurrent
actuation by both hands;
• continuous concurrent actuationduring the hazardous
situation;
• machine operation shall cease upon the release of either
one or both of the controldeviceswhen hazardous situations are still
present.
A Type I two-hand controldevice is not considered to be suitable
for the initiationof hazardous operation.

N

Type II: a Type I control requiring the releaseof both control devices
before machineoperation can be reinitiated. N

Type III: a Type II control requiringconcurrent actuation of the control
devices as follows:
• it shall be necessary to actuate the control deviceswithin a certain
time limit of each other, not exceeding0,5 s;
•where this time limit is exceeded, both control devices shall be
released before machineoperation can be initiated

N

9.2.3.9 Enablingcontrol N
Enabling control (see also 10.9) is a manually activated control
function interlock that:
a)whenactivated allows a machineoperation to be initiated by a
separate start control, and
b)when de-activated
• initiates a stop function, and
• prevents initiationofmachineoperation.
Enablingcontrol shall be soarranged as to minimize the

N
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possibilityof defeating, for example by requiring the
de-activationof the enabling control device before machine
operation may be reinitiated

9.2.3.10 Combinedstart and stop controls N
Push-buttons andsimilar control devices that, whenoperated,
alternately initiate andstop motion shall only be provided for functions
which cannot result ina hazardoussituation.

N

9.2.4 Cableless control system (CCS) N

9.2.4.1 General requirements N
Subclause 9.2.4 dealswith the functional requirements of
control systems employing cableless (for example radio,
infra-red) techniques for transmitting control signals and data between
operator control station(s) and other parts of the
control system(s).

N

The CCSshall have functionality and a response time
suitable for the application based on the risk assessment N

9.2.4.2 Monitoring the ability of a cableless control system to control a
machine N

Theability of a cableless control system (CCS) to control a
machine shall beautomatically monitored, eithercontinuously or at
suitable intervals. The statusof this ability shall be
clearly indicated (for example, byan indicating light, a visual display
indication, etc.)

N

If the communication signal isdegraded in a manner that
might lead to the lossof the ability of a CCS to control a
machine (e.g., reducedsignal level, low battery power) a
warning to the operator shall be provided before the ability of the CCS
to control a machine is lost.

N

When the ability of a CCS to control a machine has been lost for a
time that is determined from a risk assessment of the
application, an automatic stop of the machineshall be
initiated.

N

Restoration of the ability of a CCS to control a machine shall not
restart the machine. Restart shall require a deliberate
action, for example manual actuationof a start button.

N

9.2.3.10
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9.2.4.3 Control limitation N
Measures shall be taken (e.g. coded transmission) to prevent the
machine from responding to signals other than those from the intended
cableless operator control station(s).

N

Cablelessoperator control station(s) shall only control the
intended machine(s) and shall affect only the intended

machine functions.
N

9.2.4.4 Useofmultiple cableless operator control stations N
When more thanone cablelessoperator control station is used to
control a machine, then:
• only one cablelessoperator control station shall be enabled at a time
except as necessary for the operation of the

machine;
• transfer of control from one cablelessoperator control
station to another shall require a deliberate manual action at the
control station that has control;
• during machineoperation, transfer of control shall only be
possiblewhen both cablelessoperatorcontrol stationsareset to the
same modeofmachine operation and/or function(s)

of the machine;
• transfer of control shall not change the selected mode of
machine operation and/or function(s) of the machine;
• each cablelessoperator control station that has control of the
machine shall be providedwith an indication that it has control (by for
example, the provision ofan indicating light, a visual display
indication).

N

9.2.4.5 Portable cablelessoperator control stations N
Portable cableless operator control stations shall be provided with
means (for example key operated switch, access code) to prevent
unauthorized use.

N

Each machine under cableless control should havean
indicationwhen it is undercableless control. N

Whena portable cablelessoperator control station can be
connected to oneormore of several machines, means shall be
providedon the portable cablelessoperator control station

N
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to selectwhich machine(s) is to be connected. Selecting a
machine to be connected shall not initiate control commands.

9.2.4.6 Deliberate disablingof cablelessoperator control stations N
Where a cablelessoperator control station is disabledwhen under
control, the associated machine shall meet the
requirements for lossof ability of a CCS to control a machine in
9.2.4.2.

N

Where it is necessary to disable a cablelessoperator control station
without interrupting machineoperation, meansshall be provided (for
exampleon the cableless operator control station) to transfer control
to another fixed or portable control

station.

N

9.2.4.7 Emergencystopdevices on portable cableless operator control
stations N

Emergency stopdeviceson portable cablelessoperator
control stations shall not be thesole means of initiating the
emergencystop function of a machine.

N

Confusion betweenactive and inactiveemergencystop devices
shall be avoided byappropriate design and

information for use. See also ISO 13850
N

9.2.4.8 Emergencystop reset N
Restartingof cablelesscontrol after power loss, disabling and re-
enabling, loss of communication, or failureof parts of the CCSshall
not result in a reset of an emergency stop

condition

N

The instructions for use shall state that the reset of an
emergencystopcondition initiated bya portable cableless operator
control stationshall only be performed when it can be seen that the
reason for initiation has beencleared.

N

9.3 Protective interlocks -
9.3.1 Reclosingor resettingof an interlockingsafeguard -

The reclosingor resettingof an interlockingsafeguard shall not
initiate hazardous machine operation P

9.3.2 Exceedingoperating limits -
Where an operating limit (for example speed, pressure, P

9.2.4.2
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position) can beexceeded leading to a hazardoussituation, means
shall be provided to detectwhena predetermined
limit(s) is exceeded and initiate an appropriate control action.

9.3.3 Operationof auxiliary functions -
The correct operationofauxiliary functions shall be checked by
appropriate devices (for example pressure sensors).
Where the non-operation of a motor or device for an auxiliary function
(for example lubrication, supplyof coolant, swarf
removal) can causea hazardoussituation, or cause
damage to the machine or to the work in progress,
appropriate interlockingshall be provided.

P

9.3.4 Interlocks betweendifferent operations and for contrarymotions
-

All contactors, relays, andothercontrol devices that control
elementsof the machine and that can cause a hazardous
situationwhen actuated at the same time (for example those which
initiate contrary motion), shall be interlocked against incorrect
operation.

P

Reversing contactors (for example those controlling the
direction of rotation ofa motor) shall be interlocked in sucha way that
in normal service noshort-circuit can occurwhen
switching.

P

Where, for safety or for continuous operation, certain
functionson the machine are required to be interrelated,
proper co-ordination shall be ensured bysuitable interlocks. For a
group ofmachinesworking together in a co-ordinated mannerand
having more thanone controller, provision shall be made to co-
ordinate the operationsof the controllers as necessary.

P

Where a failure of a mechanical brake actuator can result in the
brake being appliedwhen theassociated machine
actuator is energizedand a hazardous situation can result,

interlocksshall be provided toswitchoff the machine actuator

P

9.3.5 Reverse current braking -
Where brakingof a motor is accomplished by current N
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reversal, measures shall be provided to prevent the motor starting in
the oppositedirection at the end ofbrakingwhere that reversal can
causea hazardoussituation ordamage to the machine or to thework
in progress. For this purpose, a deviceoperating exclusively as a
function of time is not
permitted.

Control circuits shall beso arranged that rotation ofa motor shaft, for
example by applying a manual force or any other
force causing theshaft to rotate after it hasstopped, shall not result in
a hazardous situation.

N

9.3.6 Suspension of safety functions and/or protective measures -
Where it is necessary to suspendsafety functions and/or
protective measures (for example for settingor maintenance
purposes), the control or operating mode selector shall
simultaneously:

N

• disable all other operating (control) modes;
• permit operation only by the use ofa hold-to-run deviceor bya
similarcontrol device positionedsoas to permit sight of the
hazardous elements;
• permit operation of the hazardouselementsonly in reduced risk
conditions (e.g. reduced speed, reduced power / force, step-by-step
operation, e.g.with a limited movement control device);

• prevent anyoperationof hazardous functions byvoluntary or
involuntary actionon the machine's sensors.

N

• disable all other operating (control) modes;
• permit operation only by the use ofa hold-to-run deviceor bya
similar control device
positioned so as to permitsight of the hazardous elements; • permit
operation of the hazardouselementsonly in reduced risk conditions
(e.g. reduced speed, reduced power / force, step-by-step operation,
e.g.with a limited movement control device);
• prevent anyoperationof hazardous functions byvoluntary or
involuntaryactionon the machine's sensors.

N
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9.4 Control functions in theevent of failure -
9.4.1 General requirements -

Where failures or disturbances in the electrical equipment can cause a
hazardous situation or damage to the machine or to the work in
progress, appropriate measures shall be taken to minimize the
probability of the occurrence of such failures or disturbances. The
required measures and the extent to which they are implemented,
either individuallyor in combination,
depend on the level of risk associated with the respective
application (see 4.1).

P

Examplesof such measures that can beappropriate include but are
not limited to:
• protective interlockingof the electrical circuit;
• useof proven circuit techniques andcomponents (see
9.4.2.2);
• provision of partial or complete redundancy (see 9.4.2.3) or diversity
(see 9.4.2.4);
• provision for functional tests (see 9.4.2.5).

P

The electrical control system(s) shall have an appropriate
performance that has been determined from the risk

assessmentof the machine.
P

The requirements for safety-related control functionsof IEC 62061
and/or ISO 13849-1, ISO 13849-2 shall apply. P

Where functions performed by the electrical control system(s) have
safety implications but application of IEC62061 leads to a required
safety integrity less than that required bySIL 1,
compliancewith the requirementsof this part of IEC 60204 can
lead to an adequate
performance of the electrical control system(s).

P

Where memory retention is achieved for example, by battery power,
measures shall be taken to prevent hazardous
situations arising from failure, undervoltage or removal of the battery. P

Means shall be provided to prevent unauthorized or
inadvertent memory alteration by, for example, requiring the P

9.4.2.3
9.4.2.4
9.4.2.5
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use ofa key, accesscode or tool.

9.4.2 Measures to minimize risk in the event of failure -
9.4.2.1 General -

Measures to minimize risk in the event of failure include but are not
limited to:
• useof proven circuit techniquesandcomponents;
• provisionsof partial or complete redundancy;
• provision ofdiversity;
• provision for functional tests.

P

9.4.2.2 Useof proven circuit techniques and components -
These measures include but are not limited to:
• bondingofcontrol circuits to the protective bonding circuit for
functional purposes (see 9.4.3.1.1 and Figure 4);

• connection of control devices in accordancewith 9.4.3.1.1;
• stopping byde-energizing;
• the switching ofall control circuit conductors (forexample both
sidesof a coil) of the device being controlled;
• switchingdevices havingdirectopening action (see IEC 60947-
5-1);
• monitoring by:
– use ofmechanically linked contacts (see IEC 60947-5-1);
– use ofmirror contacts (see IEC 60947-4-1);
• circuit design to reduce the possibilityof failures causing
undesirable operations.

P

9.4.2.3 Provisionsof partial or complete redundancy -
By providing partial orcomplete redundancy, it is possible tominimize
the probability that onesingle failure in the electrical circuit can result
in a hazardous situation. Redundancycan
be effective in normal operation (on-line redundancy)or
designed asspecial circuits that take over the protective function
(off-line redundancy) onlywhere the operating function fails.

P

Whereoff-line redundancywhich is not activeduring normal
operation is provided, suitable measures shall be taken to
ensure that those control circuits are availablewhen required

P
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9.4.2.4 Provision ofdiversity -
The use ofcontrol circuits havingdifferent principlesof
operation, or usingdifferent typesof components or devices can
reduce the probabilityof hazards resulting from faults
and/or failures. Examples include:
– the useof a combinationof normally open and normally closed
contacts;
– the useof different typesof control devices in the circuit(s);
– the combinationof electromechanical and electronic
equipment in redundant configurations

P

The combination of electrical and non-electrical systems (for example
mechanical, hydraulic, pneumatic) may perform the redundant
function and provide thediversity.

P

9.4.2.5 Provision for functional tests -
Functional tests may be carried out automatically by the
control system,ormanually by inspectionor tests at start-up and at
predetermined intervals, or a combination as
appropriate (see also 17.2 and 18.6).

P

9.4.3 Protection against malfunction ofcontrol circuits -
9.4.3.1 Insulation faults -
9.4.3.1.
1

General
-

Measures shall be provided to reduce the probability that
insulation faultsonanycontrol circuit can cause malfunction such as
unintentional starting, potentially hazardous motions, or prevent
stoppingof the machine

P

The measures to meet the requirements include but are not limited
to the following methods:
– method a) Earthed control circuits fed by transformers;
– method b) Non-earthed control circuits fed by transformers;
– method c) Control circuits fed by transformerwith an earthed
centre-tapwinding;
– method d) Control circuits not fed bya transformer

P

9.4.3.2 Voltage interruptions -
See also 7.5. P



File No.：RTX23042602EF Page 90 of 173

XIAMEN RUNTX MACHINERY CO., LTD.

EN 60204-1:2018

Clause Requirements Result-Remark Verdict

Where the control system usesa memory device(s), proper
functioning in the event of power failure shall be ensured (for example
by usinga non-volatile memory) to preventany loss ofmemory that
can result in a hazardous situation.

9.4.3.3 Loss ofcircuit continuity -
Where the lossof continuity of control circuits depending upon
sliding contacts can result in a
hazardoussituation, appropriate measures shall be taken (for example
byduplicationof the sliding contacts).

P

10 Operator interface and machine-mounted control devices -
10.1 General -
10.1.1 General requirements -

Control devices for operator interface shall, as far as is
practicable, be selected, mounted, and identifiedor coded in
accordancewith IEC 61310 series.
The possibilityof inadvertent operationshall be minimized by, for
example, positioningof devices, suitable design, provision of additional
protective measures. Particular consideration
shall begiven to the selection, arrangement, programming
and useof operator input devices suchas touchscreens,
keypadsand keyboards for thecontrol of hazardous machine
operations, and of sensors (for example position sensors)
that can initiate machineoperation. Further information can be
found in IEC60447.Ergonomic principles shall be taken into
account in the locationofoperator interface devices

P

10.1.2 Location and mounting -
As far as is practicable, machine-mounted control devices shall
be:
• readily accessible for service and maintenance;
• mounted insucha manneras to minimize the possibility of damage
from activities suchas material handling.

P

Theactuators of hand-operated control devices shall be
selected and installed so that:
• they are not less than 0,6 m above the servicing level and are
withineasy reachof the normalworking position of the

P



File No.：RTX23042602EF Page 91 of 173

XIAMEN RUNTX MACHINERY CO., LTD.

EN 60204-1:2018

Clause Requirements Result-Remark Verdict

operator;
• the operator is not placed in a hazardoussituationwhen
operating them.

Theactuators of foot-operated control devices shall be
selected and installed so that:
• they arewithin easy reachof the normal working position of the
operator;
• the operator is not placed in a hazardous situation when
operating them.

P

10.1.3 Protection -
Thedegree of protection (IP rating in accordancewith IEC 60529)
togetherwith other appropriate measures shall
provide protection against:
• theeffects of liquids, vapours, or gases found in the physical
environmentor usedon the machine;
• the ingress of contaminants (for example swarf, dust,
particulate matter).
In addition, theoperator interfacecontrol devices shall have a
minimumdegreeof protection against contactwith live parts of IPXXD
in accordance with IEC 60529.

P

10.1.4 Position sensors -
Position sensors (for example positionswitches, proximity
switches) shall be so arranged that theywill not be damaged in the
event of overtravel.

N

Position sensors in circuitswith safety-related control
functions (for example, to maintain the safe conditionof the machine
or prevent hazardoussituationsarising at the
machine) shall
have direct opening action (see IEC 60947-5-1) or shall provide
similar reliability (see 9.4.2).

N

10.1.5 Portableand pendant control stations -
Portable and pendantoperator control stations and their
control devices shall be so selected and arranged as to
minimize the possibility ofmachineoperations caused by
inadvertent actuation, shocks and vibrations (for example if

N
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the operator control station is dropped or
strikes an obstruction) (see also 4.4.8).

10.2 Actuators -
10.2.1 Colours -

Actuators (see 3.1.1) shall be colour-codedas follows. -
The colours for START/ON actuators should beWHITE,
GREY, BLACK or GREENwith a preference forWHITE. RED shall not
be used.
Thecolour REDshall be used for emergency stop and
emergencyswitchingoff actuators (including supply
disconnectingdeviceswhere it is foreseen that they are for use in
anemergency). If a background exists immediately around the
actuator, then this background shall be coloured YELLOW. The
combination of a RED actuator with a
YELLOW background shall only be used for emergency
operation devices.
The colours for STOP/OFF actuators should be BLACK,
GREY, orWHITEwith a preference for BLACK. GREEN shall not be
used. RED is permitted, but it is recommendedthat
RED is not used near an emergencyoperationdevice.
WHITE, GREY, or BLACK are the preferred colours for
actuators that alternately act as START/ON and STOP/OFF
actuators. The colours RED, YELLOW, orGREEN shall not be used.
WHITE, GREY, or BLACK are the preferred colours for
actuators that cause operationwhile they are actuated and cease
the operationwhen they are released (for example hold-to-run).
The colours RED, YELLOW, orGREEN shall not be used.
Reset actuators shall be BLUE,WHITE, GREY, or BLACK.
Where they also act as a STOP/OFF actuator, the colours WHITE,
GREY, or BLACKare preferredwith the main
preference being for BLACK. GREENshall not be used.

Thecolour YELLOW is reserved for use inabnormal
conditions, for example, in the event of an abnormal condition

P
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of the process, or to interrupt an automatic cycle.
Where the same colourWHITE, GREY, or BLACK is used for various
functions (for exampleWHITE for START/ON and for STOP/OFF
actuators) a supplementary means of coding (for example shape,
position, symbol) shall be used for the

identificationof actuators.

10.2.2 Markings -
In addition to the functional identificationas described in 16.3,
recommendedsymbols to be placed near to or preferably
directlyon certain actuators aregiven in Table2 or 3.

P

10.3 Indicator lights and displays -
10.3.1 General -

Indicator lights and displaysserve to give the following types of
information:
– indication: to attract the operator's attentionor to indicate that a
certain task should be performed. The colours RED, YELLOW,
BLUE, andGREENare normally used in this

mode; for flashing indicator lights and displays, see 10.3.3.
– confirmation: to confirm a command,ora condition, or to confirm
the terminationof a change or transition period. The colours BLUE
andWHITEare normally used in this mode

and GREEN may be used in somecase

P

Indicator lights and displays shall be selected and installed in such a
manner as to be visible from the normal position of the operator (see
also IEC 61310-1).

Circuits used for visual or audible devices used to warn
personsof an impending hazardousevent shall be fittedwith facilities
to check theoperability of these devices.

P

10.3.2 Colours -
Indicator lightsshould be colour-codedwith respect to the
condition (status) of the machine in accordancewithTable4. P

Indicating towerson machines should have the applicable colours
in the following order from the top down; RED,
YELLOW, BLUE, GREEN and WHITE

P

10.3.3 Flashing lights and displays -
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For further distinctionor information and especially togive
additional emphasis, flashing lights
and displays can be provided for the following purposes:
– to attract attention;
– to request immediate action;
– to indicate a discrepancy between the command and actual state;
– to indicate a change in process (flashingduring transition). It is
recommended that higher flashing frequencies are used for higher
priority information (see IEC60073 for

recommended flashing rates and pulse/pause ratios).
Where flashing lights ordisplaysare used to provide higher priority
information, additional acousticwarningsshould be considered.

P

10.4 Illuminated push-buttons -
Illuminated push-button actuatorsshall be colour-coded in
accordancewith 10.2.1.Where there is difficulty in assigning an
appropriate colour,WHITE shall be used.
The colourof active emergencystop actuators shall remain RED
regardlessof the state of the illumination

P

10.5 Rotary control devices -
Devices havinga rotational member, suchas potentiometers and
selector switches, shall have means ofprevention of
rotationof thestationary member. Friction alone shall not be
consideredsufficient.

P

10.6 Start devices -
Actuators used to initiate a start function or the movementof machine
elements (for example
slides, spindles, carriers) shall be constructed and mounted soas to
minimize inadvertent operation.

P

10.7 Emergency stopdevices -
10.7.1 Location of emergency stopdevices -

Devices for emergencystop shall be readily accessible P
Emergencystopdevices shall be provided ateach location where
the initiation of an emergencystop can be required. P
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There can be circumstanceswhere confusion can occur
between active and inactive emergencystopdevices caused by, for
example, unpluggingorotherwise disabling an
operator control station. In such cases, means (for example, design
and information for use)shall be provided to minimise confusion.

P

10.7.2 Types of emergencystop device -
The typesof device for emergency stop include, but are not limited
to:
• a push-button device for actuation by the palm or the fist (e.g.
mushroom head type);
• a pull-cord operatedswitch;
• a pedal-operated switchwithout a mechanical guard. The
devices shall be in accordancewith IEC 60947-5-5.

P

10.7.3 Operation of the supply disconnecting device to effect
emergencystop -

Where a stop category 0 is suitable, the supply disconnecting device
may serve the functionof emergency stop where:
• it is readily accessible to the operator; and
• it is of the type described in 5.3.2 a), b), c), or d).
Where intended for emergency use, the supply disconnecting device
shall meet the colour
requirementsof 10.2.1.

P

10.8 Emergency switchingoff devices -
10.8.1 Location of emergencyswitchingoff devices -

Emergencyswitching offdevices shall be locatedas
necessary for the given application.
Normally, thosedeviceswill be located separate from
operator control stations.Where confusion canoccur
between emergencystop andemergencyswitchingoff devices,
meansshall be provided to minimise confusion.

P

10.8.2 Types of emergencyswitchingoff device -
The typesof device for initiationof emergency switching off include:
• a push-buttonoperated switchwith a palmor mushroom P
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head type of actuator;
• a pull-cordoperatedswitch.
Thedevices shall have direct opening action (seeAnnex K of IEC
60947-5-1:2003 and IEC 60947-5-1:2003/AMD1:2009

10.8.3 Local operationof thesupplydisconnecting device to effect
emergencyswitchingoff -

Where thesupplydisconnectingdevice is to be locally
operated for emergencyswitchingoff, it shall be readily
accessible and shall meet the colour requirementsof 10.2.1.

P

10.9 Enablingcontrol device -
The enabling control function is described in 9.2.3.9.
Enabling control devices shall be selected and arranged so as to
minimize the possibilityof defeating.

P

Enabling control devices shall be selected that have the
following features:
– designed in accordancewith ergonomic principles;
– for a two-position type:
• position 1: off-function of the switch (actuator is not
operated);
• position 2: enabling function (actuator is operated).
– for a three-position type:
• position 1: off-function of the switch (actuator is not
operated);
• position2: enabling function (actuator isoperated in its mid
position);
• position 3: off-function (actuator isoperated past its mid
position);
• when returning from position 3 to position 2, the enabling function
is not activated.

P

11 Controlgear: location, mounting, andenclosures -
11.1 General requirements -

All controlgear shall be located and mountedso as to
facilitate:
– its accessibility and maintenance;
– its protection against the external influencesorconditions

P

9.2.3.9
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underwhich it is intended tooperate;
– operation and maintenance of the machine and its
associated equipment

11.2 Location and mounting -
11.2.1 Accessibility and maintenance -

All itemsof controlgear shall be placed andoriented so that theycan
be identifiedwithout moving them or thewiring. For items that require
checking for correct operationor that are liable to need replacement,
thoseactions should be possible without dismantlingother equipment
or parts of the machine (except openingdoorsor removingcovers,
barriers or
obstacles). Terminals not partof controlgearcomponentsor devices
shall also conform to these requirements.

P

All controlgear shall be mounted so as to facilitate its
operation and maintenance.Where a special tool is
necessary to adjust,maintain, or removea device, such a tool shall be
supplied.Where access is required for regular
maintenance or adjustment, the relevant devices shall be
located between 0,4 m and 2,0 m above the servicing level. It is
recommended that terminals be at least 0,2 m above the
servicing level and be so placed that conductorsand cables can be
easily connected to them.

P

Nodevices except devices for operating, indicating,
measuring, and coolingshall be mounted ondoorsoron access
coversof enclosures that are expected to be
removed.

P

Where control devices are connected through plug-in
arrangements, their association shall be
made clear by type (shape), marking or reference
designation, singly or in combination (see 13.4.5).

P

Plug/socket combinations that are handled during normal
operation shall be located and mounted so as to provide
unobstructedaccess.

P

Test points for connection of test equipment,where provided, shall be:
P
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– mounted soas to provide unobstructed access;
– clearly identified to correspondwith the documentation;
– adequately insulated;
– sufficiently spaced.

11.2.2 Physical separationorgrouping -
Non-electrical parts anddevices, not directly associated with the
electrical equipment, shall not be locatedwithin
enclosures containing controlgear. Devicessuchas solenoid
valvesshould be separated from the other electrical
equipment (for example in a separate compartment).

P

Controldevices mounted in thesame location and connected to the
powercircuits, or to both powerand control circuits,
should be groupedseparately from those connectedonly to the
control circuits.

P

Terminals shall be separated intogroups for:
– power circuits;
– control circuitsof the machine;
– other control circuits, fed from external sources (for
example for interlocking).

P

The groups may be mounted adjacently, provided that each group
can be readily identified (for example by markings, by use of different
sizes, by use of barriers or by colours).

P

Whenarranging the locationof devices (including
interconnections), the clearances and creepage distances
specified for them by the supplier shall be maintained, taking into
account the external influences orconditions of the
physical environment.

P

11.2.3 Heating effects
-

The temperature rise inside electrical equipment enclosures shall
not exceed the ambient temperature specified by the component
manufacturers.

P

Heat generating components (for example heat sinks, power
resistors) shall be so located that the temperature of each
component in thevicinity remainswithin the permitted limit.

P
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11.3 Degreesof protection -
The protectionof controlgear against ingressof solid foreign objects
and of liquids shall be adequate taking into account the external
influences underwhich the machine is intended to operate (i.e. the
location and the physical environmental conditions) and shall be
sufficient againstdust, coolants,
lubricants and swarf. Enclosuresof controlgear shall provide
a degree of protection of at least IP22 (see
IEC 60529).

P

11.4 Enclosures, doorsand openings -
Enclosures shall be constructed using materials capableof
withstanding the mechanical, electrical and thermal stresses aswell
as the effects of humidity and other environmental
factors that are likely to be encountered in normal service.

P

Fasteners used to secure doors and covers should be of the captive
type. P

Windowsof enclosures shall be of a material suitable to
withstand expected mechanical stress and chemical attack.

P

It is recommended that enclosuredoors havingvertical
hinges be notwider than 0,9 m,with an angle of opening of at least 95°
.

P

The joints or gaskets of doors, lids, covers and enclosures
shall withstand the chemical effects of theaggressive liquids, vapours,
or gases usedon the machine. The means
provided to maintain thedegreeof protection of an enclosure on
doors, lids and covers that requireopeningor removal for operationor
maintenance shall:
• be securely attached to either thedoor/cover or the
enclosure;
• not deteriorate due to removal or replacement of the door or the
cover, and so impair thedegree of protection.

P

Where openings in enclosures are provided (for example, for cable
access), including those towards the floor or foundation or to other
parts of the machine, means shall be provided to ensure the degree of
protection specified for the equipment.

P
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Openings for cable entries shall be easy to re-open on site. A suitable
opening may be provided in the baseof enclosures within the machine
so that moisture due to condensation can drain away.

There shall be noopening between enclosurescontaining
electrical equipment and compartments containingcoolant,
lubricatingor hydraulic fluids,or those intowhich oil, other
liquids, or dust can penetrate. This requirement does not
apply to electrical devices specifically designed to operate in oil (for
example electromagnetic clutches) nor to electrical
equipment inwhich coolantsare used.

P

Where there are holes in an enclosure for mounting
purposes, means may be necessary to ensure that after
mounting, the holesdo not impair the required protection

P

Equipment that, in normal or abnormal operation, can attain a surface
temperature sufficient to cause a risk of fire or

detrimental effect to an enclosure material shall:
– be locatedwithin an enclosure thatwillwithstand, without risk of
fire or harmful effect,
such temperatures as can be generated; and
– be mountedand locatedat a sufficient distance from
adjacent equipment so as to allow
safe dissipation of heat (see also 11.2.3); or
– beotherwise screened by material that canwithstand,
without riskof fireor harmful effect, the heat emitted by the
equipment.

P

11.5 Access to electrical equipment -
Doors in gangwaysand foraccess to electrical operating areas
shall:
– be at least 0,7 mwide and 2,0 m high;
– open outwards;
– have a means (for example panic bolts) to allow opening from the
insidewithout the use of
a key or tool.

P

12 Conductorsand cables -
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12.1 General requirements -
Conductors and cables shall beselected so as to be suitable for the
operating conditions (for example voltage, current,
protection against electric shock, groupingof cables) and external
influences (for example ambient temperature,
presenceofwater or corrosive substances,
mechanical stresses (includingstressesduring installation), fire
hazards) that can exist

P

These requirementsdo not apply to the integralwiring of
assemblies, subassemblies, and devices that are
manufacturedand tested in accordancewith their relevant IEC
standard (for example IEC 61800 series).

P

12.2 Conductors -
Conductors should beof copper.Where aluminium
conductors are used, the cross-sectional area shall be at least 16
mm2.

P

Toensure adequate mechanical strength, the cross-sectional area of
conductorsshould not be less than asshown inTable 5. However,
conductorswith smaller cross-sectional areasor otherconstructions
than shown inTable 5 may be used in
equipment provided adequate mechanical strength is achieved
byother means and proper functioning is not impaired.

P

12.3 Insulation -
Where the insulationof conductors andcables can constitute hazards
due for example to the propagation of a fire or the
emissionof toxic or corrosive fumes, guidance from the cable supplier
sh besought. It is important to give special attention to the integrity of
a circuit havinga safety-related function

P

The insulation of cables and conductors used, shall be suitable
for a test voltage: -

– not less than 2 000VAC for a duration of 5 min for
operation at voltages higher than 50 VAC or 120V DC, or

P

– not less than 500VAC for a duration of 5 min for PELV circuits
(see IEC 60364-4-41, class III equipment). N
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The mechanical strength and thickness of the insulation shall be such
that the insulation cannot be damaged in operation or during laying,
especially for cables pulled intoducts.

P

12.4 Current-carrying capacity in normal service -
The current-carrying capacity dependson several factors, for example
insulation material, number of conductors in a cable, design (sheath),
methods of installation, groupingand
ambient temperature.

P

One typical example of the current-carrying capacities for
PVC insulatedwiring between enclosuresand individual
itemsof equipment under steady-state conditions is given in Table 6. P

12.5 Conductor and cable voltagedrop -
Thevoltage drop from the pointof supply to the load in any power
circuit cable shall not exceed 5 %of the nominal
voltage under normal operating conditions. Inorder to conform
to this requirement, it can be necessary to use conductors
havinga larger cross-sectional area

than that derived fromTable 6.

P

In control circuits, thevoltage drop shall not reduce the
voltage at anydevice below the manufacturer’s specification for that
device, taking into account inrush currents.
See also 4.3. The voltage drop in components, for example
overcurrent protectivedevices and switching
devices, should beconsidered

P

12.6 Flexible cables -
12.6.1 General -

Flexible cables shall have Class 5 orClass 6 conductors. P
Cables that are subjected to severe duties shall be of
adequate construction to protect against:
– abrasiondue to mechanical handling and dragging across rough
surfaces;
– kinkingdue tooperation without guides;
– stress resulting from guide rollers and forcedguiding, being wound
and re-woundon cable drums.

P
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12.6.2 Mechanical rating -
Thecable handling systemof the machine shall be so
designed to keep the tensile stress of the conductors as low as is
practicable during machineoperations.Where copper conductors are
used, the tensile stress applied to the

conductorsshall not exceed 15 N/mm2of the
copper cross-sectional area.Where the demands of the
application exceed the tensile stress limit of 15 N/mm2,
cableswith special construction features should be usedand the
allowed maximal tensile stress should be agreedwith the cable
manufacturer.

P

The maximum stress applied to the conductors of flexible cables
with material other than copper shall be within the cable
manufacturer’s specification.

P

12.6.3 Current-carrying capacity of cableswound ondrums -
Cables to bewoundondrums shall be selectedwith
conductors having a cross-sectional area such that, when
fullywoundon thedrumand carrying the normal service load, the
maximum allowable conductor temperature is not

exceeded.

12.7 Conductorwires, conductor barsand slip-ringassemblies -
12.7.1 Basic protection -

Conductorwires, conductor barsand slip-ringassemblies
shall be installedor enclosed in such away that, during
normal access to the machine, basic protection is achieved

by theapplicationof oneof the following protective measures:
– protection by partial insulation of live parts, orwhere this is not
practicable;
– protection by enclosuresor barriersof at least IP2Xor IPXXB

P

Horizontal top surfacesof barriers or enclosures that are
readily accessible shall provide a degree of protection of at least
IP4X or IPXXD.

P

Where the requireddegree of protection is not achieved, protection
by placing live partsout of reach in combination P
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with emergency switchingoff in accordance with 9.2.3.4.3 shall be
applied.

Conductorwires and conductor bars shall beso placed and/or
protected as to:
– prevent contact, especially for unprotectedconductorwires and
conductor bars,with conductive itemssuch as the cords of pull-cord
switches, strain-relief devices anddrive

chains;
– prevent damage from a swinging load.

P

12.7.2 Protective conductors -
Whereconductorwires, conductor barsand slip-ring
assemblies are installed as partof the protective bonding circuit,
theyshall not carry current in normaloperation.
Therefore, the protective conductor (PE) and the neutral
conductor (N) shall each use a separate conductor
wire, conductor bar or slip-ring.

P

The continuityof protective conductors usingsliding contacts shall be
ensured by taking appropriate measures (for
example, duplicationof the current collector, continuity
monitoring).

P

12.7.3 Protective conductorcurrent collectors -
Protective conductor current collectorsshall have a shapeor
constructionso that theyare not interchangeable with the
othercurrent collectors. Suchcurrent collectors shall be of the sliding
contact type.

P

12.7.4 Removable current collectorswith a disconnector function -
Removable current collectors havinga disconnector function shall be
so designed that the protective conductorcircuit is interrupted only
after the live conductors have been
disconnected, and thecontinuityof the protective conductor circuit is
re-established before any live conductor is
reconnected (see also 8.2.3).

P

12.7.5 Clearances in air -
Clearances between the respective conductors, and between adjacent
systems, of conductorwires, conductor bars, P
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slip-ring assemblies and their current collectorsshall be
suitable for at least a rated impulse voltageof an overvoltage category
III in accordancewith IEC 60664-1.

12.7.6 Creepage distances -
Creepage distances between the respective conductors,
betweenadjacent systemsof conductorwires, conductor bars and slip-
ring assemblies, and their current collectorsshall be suitable for
operation in the intendedenvironment, for
exampleopenair, inside buildings, protected byenclosures.

P

In abnormally dusty, moist orcorrosive environments, the
following creepage distance requirementsapply:
– unprotectedconductorwires, conductor bars, and slip-ring
assembliesshall be equippedwith insulatorswith a minimum
creepage distance of 60 mm;

– enclosed conductorwires, insulated multipole conductor bars
and insulated individual conductor barsshall have aminimum
creepagedistance of 30 mm.

P

The manufacturer's recommendations shall be followed
regardingspecial measures to prevent a gradual reduction in the
insulationvalues due to unfavourable ambient conditions (for example
deposits of conductive dust, chemical attack).

P

12.7.7 Conductor systemsectioning -
Where conductorwires or conductor bars are arranged so
that theycan bedivided into isolatedsections, suitable design
measures shall be employed to prevent the energization of
adjacent sections by the current collectors themselves.

P

12.7.8 Construction and installationofconductorwire, conductor bar systems
and slip-ring assemblies -

Conductorwires, conductor bars and slip-ringassemblies in power
circuits shall begroupedseparately from those in
control circuits.

P

Conductorwires, conductor barsand slip-ringassemblies,
including their current collectors, shall be capable of
withstanding,without damage, the mechanical forces and thermal
effectsof short-circuit currents

P
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Removable covers for conductorwireandconductor bar
systems laid undergroundor underfloorshall be sodesigned that they
cannot beopened byone personwithout theaid of a tool. P

Whereconductor barsare installed in a common metal
enclosure, the individual sectionsof theenclosureshall be bonded
together and connected to the protective bonding circuit. Metal
coversofconductor bars laid underground or underfloor shall also
be bonded together andconnected to the protective bonding circuit.

P

The protective bondingcircuit shall include the covers or
cover platesofmetal enclosuresor underfloor ducts.Where metal
hinges forma partof the protective bondingcircuit, their continuity shall
be verified (see Clause 18).

P

Conductor bar ducts that can be subject to accumulation of liquid
suchasoil orwater shall have drainage facilities P

13 Wiring practices -
13.1 Connectionsand routing -

All connections, especially thoseof the protective bonding circuit,
shall be secured against accidental loosening. P

The means of connection shall be suitable for the
cross-sectional areas and nature of the conductors being
terminated.

P

The connectionof twoor moreconductors to one terminal is
permitted only in those caseswhere the terminal is designed for that
purpose. However, onlyone protective conductor
shall be connected to one terminal connecting point.

P

Soldered connections shall only be permittedwhere terminals are
provided that are suitable for soldering. P

Terminals on terminal blocks shall be plainly marked or labelled
to correspondwith the identification used in the diagrams P

Where an incorrect electrical connection (for example, arising from
replacement of devices) is identified as a source of risk that needs to
be reduced and it is not practicable to reduce

P



File No.：RTX23042602EF Page 107 of 173

XIAMEN RUNTX MACHINERY CO., LTD.

EN 60204-1:2018

Clause Requirements Result-Remark Verdict

the possibilityof incorrect connection bydesign measures, the
conductorsand/or terminations shall be identified.

The installationof flexible conduits and cablesshall be such that
liquids shall drain away from the fittings.

Means of retainingconductor strandsshall be provided when
terminating conductors at devicesor terminals that are not
equippedwith this facility. Solder shall not be used for that
purpose.

P

Shielded conductors shall beso terminated as to prevent fraying
of strandsand to permit easy disconnection. P

Identification tags shall be legible, permanent, and
appropriate for the physical environment. P

Terminal blocks shall be mountedandwired so that thewiring does not
crossover the terminals. P

13.1.2 Conductorand cable runs -
Conductorsand cables shall be run from terminal to terminal without
splices or joints. Connections using plug/socket
combinationswith suitable protectionagainst accidental
disconnectionare not considered to besplicesor joints for the purpose
of 13.1.2.

P

Where it is necessary to connect and disconnect cables and cable
assemblies, sufficient extra lengthshall be provided for that purpose. P

The terminations of cables shall be adequately supported to prevent
mechanical stresses at the terminations of the
conductors.

P

Wherever practicable, the protective conductor shall be placed
close to the associated live conductors inorder to decrease the
impedance of the loop.

P

13.1.3 Conductorsof different circuits
Conductorsofdifferentcircuits may be laid side by side, may occupy
the sameduct (for example conduit, cable trunking
system), or may be in the same multiconductorcableor in the same
plug/socket combination provided that the arrangement does not
impair the proper functioningof the respective

P
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circuits and:
• where those circuits operate at different voltages, the
conductors are separated bysuitable barriers or;
• the conductors are insulated for the highest voltage towhich anyof
the conductors can besubjected, for example line to
line voltage for unearthed systemsand phase to earth voltage
for earthed systems.

13.1.4 AC circuits – Electromagnetic effects (preventionof eddy
currents) -

Conductorsof AC circuits installed in ferromagnetic
enclosuresshall be arranged so that all conductorsof each circuit,
including the protective conductorof each circuit, are contained in
the sameenclosure.Where suchconductors
enter a ferrous enclosure, they shall be arranged
such that theconductors are not individuallysurrounded by
ferromagnetic material. Single-core cables armouredwith steelwire
or steel tapeshould not be used forAC circuits.

P

13.1.5 Connection between pick-up and pick-up converterof an
inductive powersupplysystem -

Thecable between the pick-up and the pick-up converter shall
be:– as short as practicable;
– adequately protected against mechanical damage.

P

13.2 Identificationof conductors -
13.2.1 General requirements -

Each conductor shall be identifiable at each termination in
accordancewith the technical documentation. P

It is recommended (for example to facilitate maintenance)
that conductors be identified by number, alphanumeric, colour (either
solidorwithone or more stripes), or a combinationof colour and
numbers or alphanumeric.When numbers are
used, they shall beArabic; letters
shall be Roman (either upper or lower case).

P

13.2.2 Identification of the protective conductor / protective bonding
conductor -

The protective conductor / protective bondingconductorshall P



File No.：RTX23042602EF Page 109 of 173

XIAMEN RUNTX MACHINERY CO., LTD.

EN 60204-1:2018

Clause Requirements Result-Remark Verdict

be readily distinguishable from other conductors byshape,
location, marking, orcolour.When identification is bycolour alone, the
bicolour combinationGREEN-AND-YELLOW shall
be used throughout the length of the conductor.This colour
identification is strictly reserved for protective
conductors/protective bondingconductors.
For insulated conductors, the bicolourcombination
GREEN-AND-YELLOW shall be such that on any 15 mm
length, oneof the colours coversat least 30 %and not more than 70
%of the surface of the conductor, the other colour covering the
remainder of the surface.
Where the protective conductor(s) can beeasily identified by its
shape, position, or construction (for example a braided
conductor, uninsulatedstranded conductor), orwhere the
insulated conductor is not readily accessibleor is partof a
multicore cable, colour coding throughout its length is not
necessary. However,where the conductor is not clearly
visible throughout its length, the ends oraccessible locations shall be
clearly identified by thegraphical symbol IEC
60417-5019:2006-08 (see Figure 16) or with the letters PE or by the
bicolour combination GREEN-AND-YELLOW.

13.2.3 Identificationof the neutral conductor -
Wherea circuit includes a neutral conductor that is identified by
colouralone, the colour used for this conductor shall be BLUE. In
order toavoid confusionwith othercolours, it is
recommended that an unsaturated blue be used, called here “light
blue” (see 6.2.2 of IEC 60445:2010).Where the
selected colour is the sole identificationof the neutral
conductor,
that colourshall not be used for identifyinganyother
conductorwhere confusion is possible.

P

Where identification bycolour is used, bareconductors used as neutral
conductors shall be eithercoloured bya stripe, 15 mmto 100 mmwide
in each compartment or unit and at each accessible location, or
coloured throughout their length.

P
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13.2.4 Identification bycolour -
Wherecolour-coding is used for identificationofconductors (other
than the protective conductor (see 13.2.2) and the
neutral conductor (see 13.2.3)), the following colours may be used:
BLACK, BROWN, RED, ORANGE, YELLOW, GREEN, BLUE
(including LIGHT BLUE), VIOLET, GREY,WHITE,
PINK, TURQUOISE

P

It is recommended that,where colour is used for
identification, thecolour be used throughout the length of the
conductoreither by the colourof the insulation or bycolour markers at
regular intervals andat the ends or accessible

location

P

For safety reasons, the colourGREENor the colour YELLOW should
not be usedwhere there isa possibilityof confusion with the bicolour
combination GREEN-AND-YELLOW (see
13.2.2).

P

Colour identification usingcombinations of those colours
listed above may be used provided therecan be noconfusion and that
GREENorYELLOW is not used except in the

bicolour combination GREEN-AND-YELLOW

P

Wherecolour-coding is used for identificationofconductors, it is
recommended that they be colour-coded as follows:
– BLACK:ACand DC power circuits;
– RED:AC control circuits;
– BLUE: DC control circuits;
– ORANGE: excepted circuits in accordancewith 5.3.5.

P

Exceptions to theaboveare permittedwhere insulation is not available
in the colours recommended (for example in
multiconductor cables).

P

13.3 Wiring inside enclosures -
Conductors insideenclosures shall besupportedwhere
necessary to keep them in place.
Non-metallic ductsshall be permittedonlywhen they are
madewith a flame-retardant insulating material (see the IEC 60332
series).

P
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It is recommended that electrical equipment mounted inside
enclosures bedesigned and constructed insuch awayas to permit
modification of thewiring from the front of the
enclosure (see also 11.2.1).Where that is not practicable and control
devicesare connected from the rear of the enclosure, accessdoorsor
swingout panels shall be provided.

P

Connections todevices mounted ondoors or to other
movable partsshall be made using flexible conductors in
accordancewith 12.2 and 12.6 to allow for the frequent
movement of the part. The conductorsshall be anchored to the fixed
part and to the movable part independently of the electrical
connection (see also 8.2.3 and 11.2.1).

P

Conductors and cables thatdo not run in ductsshall be
adequately supported. P

Terminal blocksorplug/socketcombinationsshall be used for control
wiring that extends beyond the enclosure. For
plug/socket combinations, see also 13.4.5 and 13.4.6.

P

Powercables and cables ofmeasuring circuits may be
directly connected to the terminals of the devices forwhich the
connectionswere intended.

P

13.4 Wiringoutside enclosures -
13.4.1 General requirements -

The means of introduction of cablesor ductswith their
individual glands, bushings, etc., into an enclosureshall
ensure that thedegreeof protection is not reduced (see 11.3).
Conductors of a circuit shall not bedistributedover different multi-core
cables, conduits, cable ductingsystems or cable
trunkingsystems. This is not requiredwhere a numberof multi-
core
cables, formingone circuit, are installed in parallel.Where multi-core
cables are installed in parallel, each cable shall containone
conductorof each phase and the neutral if any.

P

13.4.2 External ducts -
Conductors and their connections external to the electrical
equipment enclosure(s) shall be enclosed in suitable ducts P
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(i.e. conduit or cable trunking systems) as described in 13.5 except
for suitably protected cables that may be installed
without ducts andwith orwithout the useof cable trays or
cable support means.Wheredevices such as position
switches or proximity switches aresuppliedwith a dedicated cable,
their cable need not be enclosed in a ductwhen
the cable is suitable for the purpose, sufficiently short, and so located
or protected, that the riskof damage is minimized.

Fittings usedwith ductsor cablesshall be suitable for the physical
environment P

Flexible conduitor flexible multiconductorcableshall be used where it
is necessary to employ flexible connections to
pendant push-button stations. Theweight of the pendant
stations shall be supported by meansother than the flexible conduit or
the flexible multiconductor cable, except where the conduit or cable is
specificallydesigned for that purpose.

P

13.4.3 Connection to moving elementsof the machine -
Thedesign of connections to moving partsshall take into
account the foreseeable frequencyofmovement and shall be made
using conductors in accordancewith 12.2 and 12.6.
Flexible cable and flexible conduit shall be so installedas to avoid
excessive flexing andstraining, particularly at the
fittings.

P

Cablessubject to movementshall be supported in such away that
there is no mechanical strainon the connection points
norany sharp flexing.When this is achieved by the provision ofa
loop, it shall havesufficient length to provide for a
bending radiusof the cable as specified by the cable
manufactureror if no such specification isgiven, at least 10 times
the diameter of the cable.

P

Flexible cables ofmachines shall beso installed or protected as to
minimize the possibility of external damage due to

factors that include the following cable useorpotential abuse:
– being runover by the machine itself;
– being runover by vehiclesor other machines;

P



File No.：RTX23042602EF Page 113 of 173

XIAMEN RUNTX MACHINERY CO., LTD.

EN 60204-1:2018

Clause Requirements Result-Remark Verdict

– coming into contactwith the machinestructureduring
movements;
– running in andout of cable baskets,oron or off cable drums;
– acceleration forcesandwind forces on festoon systems or
suspended cables;
– excessive rubbing by cable collector;
– exposure to excessive radiated heat.

The cable sheath shall be resistant to the normal wear that
can beexpected from movement and to the effects of
environmental contaminants (for exampleoil,water, coolants, dust). P

Where cables subject to movement are close to moving parts,
precautions shall be taken to maintain a spaceof at least 25 mm
between the moving parts and the cables. Where that
distance is not practicable, fixed barriersshall be provided between
the cables and the moving parts

P

The cable handling system shall be so designed that lateral cable
anglesdo not exceed 5°, avoiding torsion in the cable when:
– beingwoundonand off cable drums; and
– approaching and leaving cable guidance devices

P

Measures shall be taken to ensure that at least two turns of flexible
cables always remain on a drum. P

Devices serving to guide and carry a flexible cable shall be so
designed that the inner bending radiusat all pointswhere the cable is
bent is not less than thevaluesgiven in Table 8,
unlessotherwise agreedwith the cable manufacturer, taking into
account the
permissible tension and the expected fatigue life.

P

The straight section between two bends shall be at least 20 times
the diameter of the cable P

Where flexible conduit is adjacent to moving parts, the
constructionand supporting meansshall prevent damage to the
flexible conduit under all conditionsof operation.

P
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Flexible conduit shall not be used forconnections subject to rapid or
frequent movements exceptwhen specifically
designed for that purpose

13.4.4 Interconnectionof devices on the machine -
Where several machine-mounted devices (for example
positionsensors, push-buttons) are connected inseriesor in parallel,
it is recommended that the connections between
thosedevices be made through terminals forming
intermediate test points. Such terminals shall be
conveniently placed, adequately protected, and shownon the relevant
diagrams.

P

13.4.5 Plug/socket combinations -
Componentsordevices inside an enclosure, terminated by fixed
plug/socket combinations (no flexible cable), or
components connected toa bussystem bya plug/socket
combination, are not considered to be plug/socket
combinations for the purposeof this 13.4.5.

N

After installation in accordancewith item a) below,
plug/socket combinations shall beofsuch
a type as to prevent unintentional contactwith live parts at
any time, includingduring insertionor removal of the
connectors. The degree of protection shall be at least IP2X or IPXXB.
PELV circuits are excepted from this requirement

N

Where the plug/socket contains a contact for the protective bonding
circuit, it shall have a first make last break contact (see also 8.2.4). N

Plug/socket combinations intended to be connectedor
disconnected during load conditionsshall havesufficient
load-breakingcapacity.Where the plug/socket combination is rated at
30A, or greater, it shall be interlockedwith a
switchingdevice so that the connection and
disconnection is possible onlywhen the switchingdevice is in the OFF
position.

N

Plug/socket combinations that are rated at more than 16A shall
havea retaining means to prevent unintended or N
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accidentaldisconnection

Where an unintendedor accidental disconnection of
plug/socket combinations cancause a hazardous situation, they
shall have a retaining means.

The installationof plug/socket combinations shall fulfil the
following requirements as applicable:
a) The componentwhich remains live after disconnection
shall have a degree of protection of at least IP2X or IPXXB, taking
into account the required clearance andcreepage
distances. PELV circuits are excepted from this requirement.
b) Metallic housingsofplug/socket combinationsshall be
connected to the protective bondingcircuit.
c) Plug/socket combinations intended tocarry power loads
but not to bedisconnectedduring load conditions shall havea retaining
means to prevent unintendedor accidental
disconnection andshall be clearly marked that they are not intended
to bedisconnected under load.
d)Where more than one plug/socket combination is provided in the
sameelectrical equipment, the associated
combinationsshall be clearly identifiable. It is recommended that
mechanical coding be used to prevent incorrect insertion.
e) Plug/socket combinations used in control circuitsshall fulfil the
applicable requirements of IEC 61984.

N

13.4.6 Dismantling forshipment -
Where it is necessary thatwiring bedisconnected for
shipment, terminals or plug/socket combinations shall be
provided at the sectional points. Such terminals shall be suitably
enclosed and plug/socket combinations shall be protected from
the physical environment
during transportationand storage.

P

13.4.7 Additional conductors -
Consideration should begiven to providing additional
conductors for maintenanceor repair.
Whenspare conductors are provided, they shall be
connected to spare terminals or isolated in such a manner as

P
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to prevent contactwith live parts

13.5 Ducts, connection boxesand other boxes -
13.5.1 General requirements -

Ducts shall provide a degree of protection (see IEC 60529) suitable
for the application. P

All sharp edges, flash, burrs, rough surfaces, or threads with which
the insulationof the conductors can come incontact shall be
removed fromducts and fittings.Where necessary, additional
protection consistingof a flame-retardant,
oil-resistant insulating material shall be provided to protect
conductor insulation.

P

Drain holesof 6 mmdiameterare permitted in cable trunking
systems, connection boxes, andother boxes used forwiring purposes
that can be subject to accumulationsof oil or

moisture.

P

In order to prevent confusion ofconduitswithoil, air, or water piping, it
is recommended that the conduits be either
physically separated or suitably identified.

P

Ducts and cable trays shall be rigidly supported and
positioned at a sufficient distance from moving partsand in
such a manner soas to minimize the possibility of damage or wear. In
areaswhere human passage is required, theducts and cable trays
shall be mounted at least 2 m above the
working surface.

P

Cable trays that are partially covered should not be
considered to be ductsor cable trunking systems (see
13.5.6), and the cables used shall be of a type suitable for
installationon open cable trays.

P

It is recommended that the dimensions and arrangement of ducts
besuchas to facilitate the insertion of the conductors and cables. P

13.5.2 Rigid metal conduit and fittings -
Rigid metal conduit and fittingsshall beof galvanized steel or of a
corrosion-resistant material suitable for the conditions. P

Conduits shall be securely held in place andsupportedat P
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eachend. Fittingsshall be compatiblewith the conduit and
appropriate for the application. Fittings should be threaded
unless structural difficulties prevent assembly.Where
threadless fittings are used, the conduit shall be securely
fastened to the equipment. Conduit bends shall be made in
sucha manner that the conduit shall not be damaged and the internal
diameter of the conduit shall not be effectively

reduced.

13.5.3 Flexible metal conduit and fittings -
A flexible metal conduit shall consist of a flexible metal tubing or
wovenwire armour. It shall be suitable for the expected
physical environment. Fittingsshall be compatiblewith the conduit
and appropriate for the application

P

13.5.4 Flexible non-metallic conduit and fittings -
Flexible non-metallic conduit shall be resistant to kinking and shall
have physical characteristics similar to thoseof the

sheath of multiconductor cables.
The conduit shall be suitable for use in the expected physical
environment.
Fittings shall be compatible with the conduit and appropriate for the
application.

P

13.5.5 Cable trunking systems -
Cable trunking systems external to enclosures shall be rigidly
supported and clear of all moving parts of the machine and of sources
of contamination.

P

Covers shall be shaped tooverlap the sides; gaskets shall be
permitted. Covers shall be attached to cable trunkingsystems by
suitable means. On horizontal cable trunkingsystems,
the covershall not beon the bottom unless specifically
designed for such installation.

P

Where the cable trunking system is furnished insections, the joints
between sectionsshall fit tightly but need not be
gasketed. Theonly openings permitted shall be those
required forwiringor for drainage. Cable trunking systems shall
not haveopened but unused knockouts

P
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13.5.6 Machine compartments andcable trunking systems -
The useof compartmentsorcable trunking systems within the
columnorbaseof a machine to enclose conductors is permitted
provided the compartmentsor cable trunking
systems are isolated from coolantor oil reservoirs and are entirely
enclosed. Conductors run in enclosed
compartments and cable trunkingsystemsshall be so
secured and arranged that they are not subject to damage.

P

13.5.7 Connection boxesandother boxes -
Connection boxes andother boxes used forwiring purposes shall be
accessible for maintenance. Those boxesshall
provide protection against the ingressofsolid bodiesand liquids,
taking intoaccount the external influences under which the
machine is intended tooperate (see 11.3).

P

Those boxesshall not haveopened but unused knockouts nor any
otheropeningsand shall be so constructed as to exclude materials
suchasdust, flyings, oil, and coolant.

P

13.5.8 Motorconnection boxes -
Motorconnection boxes shall encloseonly connections to themotor
and motor-mounted devices (for example brakes,
temperature sensors, plugging switches, tachometer
generators).

P

14 Electric motors andassociated equipment P

15 Socket-outlets and lighting P

16 Marking,warning signs and referencedesignations P
17 Technical documentation P

18 Verification P
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4 Requirements -
4.1 Introduction -

Trucks shall complywith the safety requirements
and/or protective measures of this clause. In
addition, the truck shall be designedaccording to the
principles of EN ISO 12100:2010 for
relevant but not significant hazardswhich are not dealt
with by this document.

-

4.2 Validation of safety functions -
Thedesign of safety functionsshall be validated in
accordancewith EN ISO 13849-1:2015,
Clause 8.

P

4.3 General requirements -
4.3.1 Lowvoltage/high voltage -

Safetyshall not be compromisedat any voltage level that
canoccur.
Electrical systemsof trucks powered by lead-acid
batteries shall be designedso that all functions
operate in the voltage range from 70 % up to 120 % of the
nominal battery voltage. These limits
shall be adapted to other energy sources
technologies by the manufacturer

P

4.3.2 Frame fault -
The electric circuits shall be so designed or
protected, that frame faults shall not cause
hazardous inadvertent movements that cannot be
correctedor compensated by the operator.
Compliance shall be verified by meansof the type test of
4.10.4.

P

4.3.3 Protection from ingressofwater and dust -
The electrical installation of the trucks in operating
conditionshall be designedand constructed
such that the protection from harmful ingressofwater

P
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and dust is in accordancewith the
environmental conditions inwhich the truck is
designed tooperate, including reasonably
foreseeable misuses, asdefined in the instruction
handbook (see EN ISO 3691-1:2015, 6.2.2).

4.3.4 Protection against electric shock -
Non-insulated live partsof trucks in the operating
conditionshall be protected to a degree of
IPXXB preventingdirect contact. For top surfaces, the
minimumdegree shall be IPXXD in

accordance with EN 60529:1991.
Access to an electrical enclosure containing
uninsulated live parts in excessof nominal voltage 60V DC
or 25VAC shall be possible only using a tool. Indirect
contactwith live parts shall be avoided byelectric
separation of the protection devices in
accordance with EN 60204-1:2006, 6.3.2.3.
It shall be possible to electrically disconnect the
energy sources for maintenance and replacement
operations. An easily accessible switch, connector or
disconnectable battery terminals meets the
intent of this requirement, For energysourceswith
nominal voltage greater than 60 V DC or 25VAC live parts
shall be protected against direct contact.

P

4.3.5 Connection to the frame -
4.3.5.1 Battery powered trucks -

There shall be no electrical connection to the truck frame,
except for: -

a) frame fault detection system;
b) electric/electronic circuitswith a nominal voltage not
greater than 60 V DCwhich are
galvanically separated from the energy source;
c) connection to the earthing terminal of on-board
chargers;
d) suppression capacitors. If the nominal battery
voltage exceeds60 V DC, minimum

P

6.3.2.3
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requirement for the capacitor shall be ClassY in
accordancewith EN 60384-14;
e) the screen of shielded cables and components. This
condition shall meet the requirementsof
the insulation resistance testing in 4.10.2;
f) suppression resistor for ESD reduction, thesystem shall
meet the requirements of 4.10.2.

4.3.5.2 IC trucks -
a) Electrical systemwith nominal voltage notgreater than 48
V (starter battery):
—one pole of the electrical system may be
connected to the truck frame;

—all conductors not connected to the truck frame
shall be effectively insulated andwhere
necessary protected against thermal and mechanical
damage;
— there shall be means to disconnect both polesof the
starter battery from the truck for
service purposes;
b) electrical systemwith nominal voltage greater than 48 V
(hybrid drive system):
— electrical systemswith nominal voltage greater than
48V shall be electrically insulated
and galvanically separated from frame,with the
exceptions listed in 4.3.5.1 a), b), d), e)
and f);
— control and auxiliary circuits shall have a
maximumvoltage not greater than 120V DCor
50V AC.Where the energy source maximumvoltage is
greater, control and auxiliary
circuits shall be electrically and galvanically
separated from the energy source;
— for maximumvoltages greater than 120V DC and
50VAC, equipotential bonding shall be
provided between the frameof the vehicle and
conductive enclosures, e.g. motor frames.

P

4.3.5.1
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4.3.6 Protection from residual voltages -
After disconnecting energy sources, the voltage of the
capacitors in powercircuits shall be less

than 60 V DC after 10 s.
If the above condition is not technically achievable or
practicable awarning/safety label shall be
provided. Thiswarning label shall be permanent and
indelible andshall be affixed on, or in close
proximity to, the enclosure containing the capacitors.

P

4.3.7 Overcurrent protection -
Power, control and auxiliary circuitsshall be provided with
overcurrent protection that is sized to prevent
overheatingof the smallest size conductor.
Overcurrent protective devices shall becapable of
interrupting the maximumfault current
without creating a fire hazard. Overcurrent protective devices
in thecontrol and powercircuits shall be as close as
practicable to the energy source.
Non-resettable overcurrent protective devices shall be
identifiedaccording
to the replacement rating of the device.
If theovercurrent protection is realized byelectronic
systems, e.g. by inverters or DC/DC
converters, this functionshall be in accordance with PLr as
defined in Table 6.
Overcurrent protectivedevices shall be identified, and
ratingof thesedevices shall be indicated
on the electrical diagram.
Replaceableovercurrent protective devices shall be
providedwith ratingwhichshall be located
on the truck, adjacent or close to the device itself.

P

4.3.8 Fire and heat hazards (installationofarcingand
sparking parts) -

Anyarcing part ina powercircuit shall be enclosed or
installed to adequately reduce the
possibilityof flameor molten material causinga risk

P
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of fire.Relevant parts shall be accessible for servicing and
inspection

4.3.9 Sparkingor heat dissipating electrical components -
Sparkingcomponents andcomponentswhich can reach
a temperature of 300 °C or more under
normaloperatingconditions, shall not be located where
potentially explosive gas/air mixtures
can be present. Battery connectors shall be accepted as non-
sparkingcomponents if theyare not
used asan emergency switching-off device.

P

4.3.10 Electromagnetic radiation P

4.4 Energy sources -
4.4.1 General -

Energysourcesshall conform to Annex C. P
Connectors used forconnecting energysources to
industrial trucksand to the charging equipment
shall conform to the requirementsofAnnexA.

P

4.4.2 Connection to the mains -
4.4.2.1 Batterycharging -

When external charging supply cables are connected to the
truck, truck movement shall be
prevented. This safety function shall be in
accordancewith PLr as defined in Table 6. This does not
apply to trucksdesigned only for permanent
chargingduring operation.
The requirement is not intended for starter batteries.

P

4.4.2.2 On board charger and/or additional components -
When trucks are fittedwith on-board chargers or other
devices connected to the mains, e.g.
heaters, the requirements of EN 60204-1:2006, 6.3, 7.2.1
and Clause 8 up to and including 8.2 shall
apply.
Enclosures containingequipment connected to themains
supplyshall be in accordancewith
IPXXB of EN 60529:1991. However, for top surfaces the
degree of protectionshall be in

P
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accordancewith at least IPXXD.
When the mains supply cables are connected to the
truck it shall not be possible to induce any
truck movement. Thissafety function shall be in
accordancewith PLr as defined in Table 6.
NOTE 1Where a main external power supply socket could
be switched off this requirement can be met
byan interlockwhen the charger plug is in the home stowed
position.
A positionshall be providedon the truck to safely and
properly store the cable,where
permanently attached.

4.4.3 Electrical energy sources for IC trucks (hybrid
systems -

warningsigns for residual voltage.
Energy sources basedon battery technology shall be
equippedwith a switchingoff device in
accordancewith 4.9.1.3. They shall be manually
disconnectable and shall be automatically
disconnected in caseof an electrical fault related to the
power system. Theyshall be providedwith
warningsigns referring to highstored energy at high
voltage. Thewarning signs shall be
permanent and indelible.

P

4.4.4 Connectors -
Connectors for energy sources shall conform to
AnnexA.
Connectors not fittedwith lockingdevices asdefined inA.3.9
shall be arranged so that dead weight
and environmental effects e.g. vibration or
acceleration do not lead toan unintended
disconnectionof theconnector

P

4.4.5 Direct current contactors -
Contactorsshall be designed and manufactured to
withstand thestressesoccurring during

installationand normal use. For additional
P

4.9.1.3
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information see the relevant part of EN 60947.
Electromagnetic contactors used for performing
safety functionsshall conform toAnnex B. Truck
manufacturers shall select and install contactors, and provide
information for maintenance
with the instruction handbook, in accordancewith the
specifications and instructions of the

contactor manufacturer.

4.4.6 Electricdrive system -
Motors, converters, generators and energy sources shall
conformtoAnnex D. P

4.4.7 Electrical Components -
Conductorsand cables shall conform toAnnex G. P

4.5 Travel and brake control systems -
4.5.1 General P

For the drive system the following are considered as safe
and can be used to achieve a safe state
e.g. in caseof a failure in the drive system:

-

a) no driving torque, on the condition that the truck has an
additional brakingsystemwhich can
be activated by theoperator;
b) automatic braking by thedrive system and/or by the
brakingsystem till and during standstill;
c) automatic speed reduction to a specific limit based on
type, applicationand condition of the
truckso longas the operator has full control and
releaseof the speedcontrol leads to the
stoppingof powered movement.
Failuresof the electrical system leading to behaviour as
mentioned ina), b) or c) or any
combination thereofmay be treated as a non-safety
relevant failures.

P

4.5.2 Travel control system -
The travel control system shall be soarranged that on
level ground the truck will start from
standstill onlywhen the control(s) for speed and

P
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direction are activated. For IC trucks, after
engagingdirection control, lowspeed isallowed
without activation of the speed control.

Means shall be provided toavoid any truck
movementwhen: -

—switchingon the travel control system;
—starting the engine of an IC truck. P

Any initial activation of the drive system shallonly be
possible from the neutral positionof the
speed and/or directional control(s).
These safety functions shall be in accordancewith the
PLr as defined in Table 2.

P

4.5.3 Monitoringofoperating position -
On sit-on rider-controlled trucks a separate device
(OPC), independent of the speed control
(accelerator), shall automatically bring an active drive system
to a safe state, as defined in 4.5.1 a)
or b)when theoperator leaves the normal operating
position.
Onstand-on rider-controlled trucks a separate device (OPC),
independent of the speed control
(accelerator), shall automatically bring an active drive system
to a safe state, as defined in 4.5.1 b)
when the operator leaves the normal operating
position.Nuisance deactivation of the OPCdue to
operatingconditions, such as rough ground, shall be
prevented. The safe state shall be initiated not later than 2,0
s after deactivation of the OPC. This
timedelay shall be reduced to maximum 0,2 s when the
speed control device is released. In
addition to thedeceleration provided by the OPC, the braking
system shall be available to the
operator. Powered travel movement fromstandstill after
theoperator returns to the normal operating positionshall
occuronlywhen the traction control device is activated
from the neutral position.

P
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Duringdeceleration following releaseof the OPC
while travelling, powered travel movement can
be restored automatically provided that the speed control
is active. Restoring the powered travel
movement shall not cause hazardousaccelerations which
cannot be controlled by theoperator.
Where separate travel controls other than those at the
normaloperating position are provided
according to EN ISO 3691-1:2015, 4.4.2.6 the OPC can be
overriddenwhen this system is used. It
shall not be possible to override the OPCwhen
operation is from the normaloperation position (e.g.
interlock).
It shall be ensured that the resulting hazards when
an additional control remote from thedriving
position is used aresufficiently reduced by additional
measures, e.g. safe speed/acceleration
limitation and/or personal detection means,where
trucks are designed for travel controlled from
outside and thedetection deviceof operator position
overridden.
These safety functions shall be in accordancewith the
PLr as defined in Table 2.

4.5.4 Tiller controlled trucks -
4.5.4.1 Tiller brake function for pedestrian controlled trucks -

If the tiller brake functionwith tiller in upper or lower end
position according to
EN ISO 3691-1:2015, 4.4.2.4 b/c is realized using an
electrical/electronic system, the safety
functionshall be in accordancewith the PLr as
defined in Table 2.
If the tiller brake function can be overridden bya
travel control device, additional measures shall
be applied for travellingat the upper end position of the
tiller, for example speed limitation or
sustained action. These additional safety functions

P

4.4.2.6
4.4.2.4b/cisrealizedusingan
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shall be in accordancewith the PLrasdefined for the
tiller brake function.

4.5.4.2 Tiller head safety device -
4.4.2.4, d.
The tiller head safety device may be disabledwhen the
truck is travelling away from the operator.
Activation anddeactivation shall be automatic and not
accessible to theoperator to ensure that
the tiller headsafety device is not disabledwhile the truck
is travelling towards the operator.
For trucks designed tooperatewith the tiller in its
upperand/or lower rest position, the braking
functionshall be initiated byactivating the tiller head safety
device. This safety function shall be

in accordancewith the PLr as defined in Table 2.

P

4.5.4.3 Tiller head safety device on platform trucks -
On truckswith foldable operator platform the tiller head
safety device may beautomatically
deactivatedwhen the platform is foldeddown.
Means can be provided to allow the operator to
deactivate the tiller head safety devicewhen the
platform is folded down if the function is restored
automatically to active mode by the operator
presencesystemaswell as by switchingon the truck.
Permanent activationand deactivation shall not
beaccessible to the operator.
The mode of the tiller head safety device (active or
inactive) shall be indicated to the operator if it

can bedeactivated in accordancewith the
requirementsof the first paragraphof this subclause. If such
indication is realized byelectric/electronic
means, this safety function shall be in accordance with
the PLr as defined in Table 2.

P

4.5.5 Automatic restorationofdrive system -
The automatic release of thedrive system from a limited
modeshall not cause an unsafe P
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movement. If the truck speed nearor equal to zero is caused
by aspeed limitationand the limitation is
exceeding a time specified by the manufacturer, a release
of the speed limitationshall be possible
only after return to neutral positionof the speed control.
Speed and time duration can depend on truck type and
acceleration rate.
The return to neutral is not required if theoperator
activates a function that cancels the limiting
condition, e.g. releaseof the speed limitation by
lowering the load belowaspecific lift height.
This safety function shall be in accordance with the PLr as
defined in Table 2.

4.5.6 Deviation fromsetpoint -
4.5.6.1 General -

Thedrive system shall be sodesigned that any
deviation from operatorsetpoint caused byan
electrical faultwhich could result in hazardous truck
movement that cannot be controlled by the
operator in the normaloperating position is
prevented.

P

4.5.6.2 Uncontrolled acceleration from standstill on level ground
-

Thedrive systemshall be so designed that
uncontrolled hazardousacceleration from standstill on
levelground is prevented.
This safety function shall be in accordance with the PLr as
defined in Table 2.
Any uncontrolled acceleration caused byanelectrical
failure is treated as hazardouswhen the
criteria defined in Table 1 are exceeded.
Movement from rest in thewrongdirection shall be
considered hazardous.

P

4.5.6.3 Unintended truck behaviourwhile truck is moving -
4.5.7 Unintended deceleration -

Under normaloperatingconditions as defined in EN P
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ISO 3691-1:2015, 4.1.3, unintended
deceleration caused byan electric/electronic failure of the
electronic controlled service brake,
parking brakeor the drive system shall not lead to tip-
over. Inherently safe designof electronic
controlledservice brake shall be considered as
satisfying this requirement.
This safety function shall be in accordance with the PLr as
defined in Table 2.

4.5.8 Electrically/electronic controlledservice brake -
Electrical and electronic control systemsof the
service brake shall be designed to ensure the
required brake functionoperates correctly or fail safe. The
design shall ensure that an electrical failure will not increase
the riskof brake failure e.g.
because of frictioncaused bya permanently partly
released brake. This safety function shall be in

accordancewith the PLr as defined in Table 2.

P

4.5.9 Parking brake systems -
4.5.9.1 Truckswith automatic parking brake -

a)Automaticoperationof parking brakes shall not result
in hazardoussituations.
The control system of the parking brakeshall be
designed to prevent the automatic release of
the parking brake not intended by theoperator.
Where activating the travel control device can result in
automatic releaseof the parking
brake, it shall not result in hazardous truck
movementswhich cannot be controlled by the
operator. These safety functions shall be in

accordancewith the PLr as defined in Table 2.

P

b)With the truck at standstill, the parking brake shall be
applied if the operator is not in the
normaloperating position
This safety function shall be in accordance with the PLr as
defined in Table 2.

P
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c)When the truck isdesigned to hold the truck on a ramp
stationaryor at low speed by the drive
system and the travel control is released, the parking brake
shall be activated automatically
before the drive system loses the ability to hold the
truck.This safety functionshall be in accordancewith the PLr
as defined in Table 2.

P

d) Failure of the control system of an automatically applied
parking brake shall be indicated to
the operator (see EN ISO 3691-1:2015, 4.2.2.1). The
safety functionof failure detection shall be in
accordancewith PLr as defined in Table 2

P

4.5.9.2 Truckswithout automatically applied parking brake -
If the movementof a truckwithout an automatically applied
parking brake is activelycontrolled
or minimized by thedrive system, measuresshall be taken
so that the operator becomes aware of
this situation, e.g. creepingof the truck on a ramp at low
speed.
Measures shall be taken towarn the operator before leaving
the truck (see EN ISO 3691-1:2015,
4.2.2.1)without applying the brake as long as the
powersupplyof the truck is not switched off by
the operator. If the requiredwarning is realized byan
electric/electronic system, it shall be in accordance with the
PLr as defined in Table 2.

P

4.5.9.3 Indication ofparking brake state -
Automaticallyor manually applied parking brake
state shall be indicated to the operatorwhen
engaged. The exceptions to this requirement are
brake systems fitted to stand-on and pedestrian
controlled trucks equippedwitha brakesystem that will
automatically engage upon release of the
brake actuating control in accordancewith EN ISO 3691-
1:2015, 4.3.3.
An electrical indication of the parking brakestate is

P

4.2.2.1
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not requiredwhen power supplyof the truck
has been switched off (see EN ISO 3691-1:2015,
4.2.2.1).
This safety function shall be in accordance with the PLr as
defined in Table 2.

4.5.10 Speed limitation -
The electrical system limiting truckspeedshall be so
designed that the admissible maximum
speed on level ground is not exceeded. In theevent of an
electrical fault the transition to the safe
state, as defined in 4.5.1 a) and c) shall be initiated.

P

The followingspeed limitation functionsshall be in
accordancewith the PLr as defined in Table 2: -

a) lateral- and front-stacking trucks in accordance with
EN ISO 3691-3:2016, 4.4.1;
b) travel speed limitation to complywith braking and
stability requirements, e.g. trucks
specifically designed to travelwith elevated loads;
c) reach truckswith elevated mast in accordancewith EN
ISO 3691-1:2015, 4.2.3.3;
d) speed limit of counterbalance trucks to ensure
dynamicstability in accordancewith
EN 16307-1:2013+A1:2015, 4.11;
e) pedestriancontrolled trucks inaccordancewith EN 16307-
1:2013+A1:2015, 4.3;
f) if triggered by platform and/orside guards’ position in
accordancewith EN ISO 3691-1:2015,
4.7.3.3;
g) operating fromoutside the truck in accordance with
EN ISO 3691-1:2015, 4.4.2.6;
h) truckswith attachments for freight containers in
accordance with EN ISO 3691-1:2015,
4.6.5.5;
i) stand-on and foldable platform trucks in
accordance with EN 16307-1:2013+A1:2015, 4.3.

P

4.5.11 Interface for speed limitation -

4.2.3.3
4.4.2.6
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If trucks are providedwith interfaces for external
speed limitation, changes of speed caused by
the external system shall be limited by the truck logic to a
level that can be controlled by the
operator (for instance see 4.5.5, 4.5.7).
The external speed limitation shall not exceed the limit
set by the truck controller.

P

4.6 Electrical load handlingsystem -
4.6.1 General -

A stationary LHS is considered as a safe state P

4.6.2 Movement fromstandstill -
Movement of a functionof the LHS from standstill shall
be possibleonly byoperating the
dedicated control for an LHS function, e.g. joysticks.

P

Means shall be provided toavoidany movement of a
functionof the LHS:
—while switchingon the system;
—while starting the engine of an IC truck.
After switchingon the LHS control system and/or
after starting the engine, initial activation of the
LHSshall only be possible from the neutral position of the
controls intended for LHS

P

4.6.3 Monitoringofoperating position -
On sit-on and stand-on trucks a separate device
(OPC) independent of the LHScontrols shall
automatically bring an active LHS to a safe state, as defined
in 4.6.1, if the operator leaves the
normal operating position. Nuisancedeactivation of the
OPCdue tooperating conditions, such as
rough ground, shall be prevented. The safe state shall
be initiated not later than 2,0 s after

deactivation of the OPC.
If the LHS function is electric/electroniccontrolled this time
delay shall be reduced to maximum
0,2 s when the LHS control device is released.
Powered LHS movement after the operator returns to

P
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the normal operating position shall occur
onlywhen the LHS control device is activated from the
neutral position.
This safety function shall be in accordance with the PLr as
defined in Table 3.
Where separate LHS controls remote from the
normaloperating position are provided, separate device
fordetecting the normal operating position can be
overriddenwhen the remote controls
are selected.

4.6.4 Deviation fromsetpoint -
The LHSshall be sodesigned that deviation from
operator setpoint, caused byanelectrical fault,
which could result in hazardous truck movement is
prevented.
The following behaviour is consideredas hazardous:

P

a) movement fromstandstill, longer thana time of 0,2 s,
without activating LHS controls;
b) unintended hazardousdeviation fromsetpoint of an
active LHS function. The level of
deviation dependson the LHS function. Hazardous
deviations are thosedeviations from
setpoint that theoperator is not able to control, and which
lead to loss of load orstability.
For specific applications a time less than 0,2 s can be
required, e.g. electric/electronic controlled load
clampdevices.
These safety functions shall be in accordancewith the
PLr as defined in Table 3.

P

4.6.5 Load clampdevices -
Trucksequippedwith attachmentswhich hold the load
by power (for instance, paperclamps)
shall feature controlswith a secondaryaction to
prevent unintentional releaseof the load in
accordance with EN ISO 3691-1:2015, 4.4.4.1.
If the preventionof unintentional release is realized

P

4.4.4.1
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by an electric/electronic system this safety
functionshall be in accordancewith the PLr as
defined in Table 3.

4.6.6 Limitation of load movement functions -
Electrical/electronic speed - and/or position - control and
limitation systemsshall be in

accordancewith the PLr shown inTable 3.
For limitation of load movement asoperator
assistance seeAnnex E.
An LHS limiting functionshall be considereda safety
function if it is required for passing the truck
stability type tests, e.g. tilting angle limitation,
maximum reachof the mast, limitationof the side shift
displacement

P

4.7 Steering -
4.7.1 General -

The hazards resulting from failures of electric or electric
assisted steering systems are dependent on the type of
the steering system. The following safety functions shall
be applied to the
correspondingsteeringsystem

P

4.7.2 Electrical/electronic steering -
4.7.2.1 General -

Electrical/electronic steering control systemsshall be
designed to avoid hazardousdeviations not
controllable by theoperator

P

4.7.2.2 Unintendedsteering movements -
A single electrical/electronic fault shall not lead to a riskof
an unintendedoperation caused by
the steering system.

P

Within 0,1 s from the start of an unintended steering
movement: -

a)on trucks not providedwith backup steering, the fault
shall bedetected, the stop of the
unintendedsteeringoperationand a controlled stop shall
be initiated;

P
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b) on trucks providedwith backup steering, the fault shall
bedetected, the stop of the
unintendedsteering operation shall be initiated, the backup
steering systemshall be activated
automatically.

4.7.2.3 Supervision of steeringsystem -
Anelectrical/electronic fault potentially leading to loss of
steering functions (for instance
breakdown of steeringcontrolleror output stage, loss of
powersupply) shall on trucks:

P

a)without a backupsteering system initiate a
controlledstop; or
b)with backup (secondary) system initiate an
automatic activationof the backup (secondary)
system

P

4.7.2.4 Backupsteeringwarning -
A single electrical/electronic fault asdescribed in 4.7.2.2
and 4.7.2.3 on trucks provided with
backupsteering shall activate a warning to the
operator.

P

4.7.2.5 Deviation fromsetpoint -
The steering control system shall detect potentially
hazardousdeviations between setpoint and
actpoint.
Hazardous deviations are thosedeviations from
setpoint that theoperator is not able to control.
In case of hazardous deviations, one of the
conditionsdefined in4.5.1 shall be initiatedwithin 0,1 s.
This safety functionshall be in accordance with PLr as
defined in Table 4.

P

4.7.3 Electric powered assisted steering systems -
Any failure of the electrical part of an electric
poweredassisted steeringsystem shall not prevent the
truck from maintaining the path beingsteered. A failure of
the electric powered assisted steering

P

4.7.2.3
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system shall be signalled to the operator. This
safety functionshall be in accordancewith the PLr as defined
in Table 4.

4.8 Software design P

4.9 Other protective measures P

4.10 Electrical verifications P

2.5 EN ISO 3691-1:2015+AC:2016+A1:2020
Industrial trucks– Safety requirementandverification Part 1: Self-propelled industrial trucks, other than
driverless trucks, variable-reach trucks and
burden-carrier trucks

EN ISO 3691-1:2015+AC:2016+A1:2020
Items Requirements Result-Remark Verdict

4 Safety requirements and/or protective measures -
4.1 General -
4.1.1 Overall requirements P

4.1.2 Normal climatic conditions P

4.1.3 Normaloperating conditions P

4.1.4 Electrical requirements P

4.1.5 Edgesor angles P

4.1.6 Stored energy components P

4.2 Starting/Moving -
4.2.1 Unintendedstarting P

4.2.2 Unintentional movement and inadvertent
activation

P

4.2.2.1 Parking brake P

4.2.2.2 Internal-combustion-engine powered trucks N

4.2.2.3 Travel controls P
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4.2.2.4 Powered travel movement P

4.2.2.5 Manual gearbox and manually operated clutch pedal P

4.2.3 Travel speed -
4.2.3.1 Pedestrian- controlled trucks N

4.2.3.2 Stand-on trucksand Pedestrian- controlled truckswith foldable
platform N

4.2.3.3 Travelwith mast raised N

4.3 Brakes -
4.3.1 All trucks shall be designedwith service and

parking brakes complyingwith ISO6292 P

4.3.2 Failure of energysupply to service brake P

4.3.3 Stand-onand pedestrian-controlled trucks N
Stand-onand pedestrian-controlled trucksshall be
equippedwitha brakesystem thatwill
automatically engage upon releaseof the brake
actuatingcontrol by theoperator. This systemmay
serve as the service and parking brake.

N

4.4 Manual control actuators -
4.4.1 General -
4.4.1.1 Consistencywith the truck motions P

4.4.1.2 Multiple operators N

4.4.1.3 Multiple operating positions N
4.4.2 Travel and braking controls P

4.4.2.1 General The motion of the speed operating control shall be so
designed that an increase in the movement of the control
increases the travel speed.When the control is released, it shall
return to the neutral position of the

control actuator.

P

4.4.2.2 Sit-on trucks
Truckswith pedal-operated travel and braking
controls shall complywith ISO 21281.

P

4.4.2.3 Stand-on trucks N
The requirements for travel and braking controls for a
stand-on truck are as follows.
a) Travel control functions

N
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---Where a tiller is used, it shall be fittedwith control
devices for travel direction and speed.
---Where a steeringwheel or similar control is used,
the controls for travel direction and speed shall be
positioned in close proximity to the
steering control.
The service brake function shall be engaged
--- automaticallywhen the tiller is released, if
operated by the tiller,
--- automaticallywhen the travel-control is
released, if operated by the travel-control,
--- automaticallywhen releasing the pedal, if the brake
function is foot-operated,
--- whenactivating the hand actuator, if the brake
function is hand-operated.

N

b)Truckswith elevatingoperator platform up to 1 200
mm

4.4.2 Means shall be provided to prevent travelwhile
the platform is elevated more than 500 mm,
unless the controls are elevatedwith the platform.

4.4.2.4 Pedestrian-controlled trucks N
The requirements for pedestrian-controlled trucks are as
follows.
a) The tiller shall be fitted with control devices for

N

travel direction and speed.
b)When the tiller is released, it shall automatically return
to its upper rest position, cut off traction
power in the travel direction andengage the brake.
c)When the tiller is in its lowered position, the traction
power in the travel direction shall be cut off and the
brake shall be engaged.
d) The tiller shall be fitted with a device to
energize the direction of travel away from the
operator until
pressureon thedevice is relieved, or that stops

N
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the truck byapplying the brakes, if the head of the tiller in
its operating position comes into contact
with a solid body (e.g. theoperator's body).

4.4.2.5 Differential locking P
It shall be possible to unlock the differentialwhen the
truck is moving.
For trucks fittedwith a pedal-operated differential lock,
depressionof the pedal shall lock the
differential and shall be releasedwhen releasing
the pedal.Differential locking comply the requirement

P

4.4.2.6 Additional operation fromoutside the truck N

4.4.2.7 Additional operation fromalongside pedestriancontrolled and
stand-on trucks (coasting) N

4.4.3 Steering controls P

4.4.3.1 Steeringdirection P
a) Forstand-on or sit-on trucks,when travelling in the
forwarddirection, clockwise rotationof the
steeringwheel, or equivalent movement of the steering
control, shall steer the truck to the right.

P

b) For truckswith anoperator control position
rotatable by more than 90°, or havingduplicated control
positions, inorder to facilitate the operator facing in the
opposite direction, clockwise rotation of the steering
wheel, or equivalent movement of the steering control,
shall steer the truck to the
right asviewed from the new position— i.e. the
steering control sense is reversed beyond 90° to
facilitate theoperator facing in the opposite

direction.

N

c) Truckswith continuous 360° steering— i.e. the
steering/drivewheel can move through 360° to
propel the truck in the direction selected by the
steering control—shall operate in the same
sense as a), above,when travelling in the forward
direction.

N
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d) For pedestrian-operated trucks fittedwith a tiller,
when travelling in the forward direction, clockwise
movementof the tiller shall steer the truck to the right.

e) Exceptionally,when requested by the user,
end-control trucks may beequippedwith “reverse
steering”— i.e. clockwise rotationof the steering control
will steer the truck to the left. Such trucks should be
clearly identified.

N

4.4.3.2 Failureof power supply P
4.4.4 Load handlingcontrols P

4.4.4.1 Controls shall return to the neutral positionwhen
releasedand stop the corresponding load
movement.Whensingle levers are used to control a
functionon trucksother than reach truckswith retractable mast or
forks, the lever closest to the operator shall
control liftingand lowering, thesecond closest lever
should control the tilt function, the third closest lever
should control the side shift and the fourth closest lever should
be forauxiliary functions.

P

Whensingle leversare used to control a function on
reach truckswith a retractable mast or forks,
the lever closest to theoperator shall control lifting and
lowering, thesecond closest lever should
control the displacementof the mastor forks, the third
closest lever should control the tilt function, the fourth
closest levershould control side shift and the fifth
closest levershould be for auxiliary functions.
Trucksequippedwith attachmentswhich hold the load
by power (e.g. paper clamp) shall feature
control(s)with a secondaryaction to prevent
unintentional releaseof the load.

N

4.4.4.2 The hand power forcesand the layout of controls of
manuallyoperated lifting systemsshall comply with ISO N
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3691-5
4.4.5 Multi-function controls P
4.4.6 Controls for automated functions N
4.4.7 Marking P
4.5 Power systemsand accessories -
4.5.1 Exhaust and coolingsystem

4.5.1.1 Theexhaust system shall be designed in
accordancewith 4.7.6 and such that engine
exhaust is directed away from the operator
position. Materials used in thevicinity of exhaust
systemsshall be non-flammable and shall be
chosenand protectedsuch that they are not
adversely affected by heat from the exhaust
system.

N

4.5.1.2 Theair flow through the cooling systemshall be arranged so as to
avoiddiscomfort to the operator N

4.5.2 Fuel tank N
4.5.2.1 If a fuel tank iswithin or adjacent to the engine

compartment andexcessively high temperatures can
occur, the tank and/or filling arrangement
shall be isolated from the electrical and exhaust
systems bysuitable protection, e.g. a separate

enclosureor baffles. The tank location and
facilities for fillingshall be such that spillage or
leakagewill not drain into the engineoroperator's
compartment or ontoelectrical or exhaust system parts.

N

4.5.2.2 Fuel spillageshall not be possible under normal
operatingconditions. N

4.5.3 Access to engine and other compartment N

4.5.3.1 Engine coversWarning labels provided and fan was
guarded. N

4.5.3.2 Theaccess covers shall be provided preventing
unintentional closure N

4.5.4 Liquefied petroleumgas (LPG)-powered trucks N
4.5.4.1 Container N
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a)Permanently fixed on the truckor removable N
b) Removable containers shall be securedon the truck

N

c) Pipe fittings andaccessories on containers N
d) Containers shall be equippedwith a device to
prevent unintentional emission N

e) The fuel take-off on the container shall be
equippedwith a manually operated valve. N

f) The fuel take-off shall be in a liquid form unless the
container and engine are specially equipped for a direct
vapour withdrawal.

N

g) Containers to be filled by the user, shall fitted:
-A safety pressure relief valve
-A fixed maximum level indicatingdevice
-Maximum level indicatingdeviceswhich relyon
bleeding to atmosphere
-Maximum liquid level devices

N

h)Ventilationopeningsat the bottom of
compartments N

i)Fasteningsof removable containers N
j) Removable containerswhich incorporate a safety
pressure relief valve N

k)Additional container N
l)The positionof containers N
m)Containersshall be fitted to prevent abrasion or shock
orcorrosive actionof the product N

n)There are no projectionsoutside the plan view outline
of the truck N

4.5.4.2 LPG piping N
a)Connecting piping and all associated parts N
b)Requirementsof thesupport on pressure
flexible hoses and rigid pipes N

c)The pressure that hoses,pipes shall withstand
pressure N

d)Excessive pressure shall be avoided N
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e)Aluminium pipingshall not be used in LPG lines
N

f)Hose lengths shall be as short as practical. N
g) Pressure unions and jointsabove 1 bar N

4.5.4.3 Equipment N
a)Thesupply of gas shall be automatically cut off
when the engine stopsb)Requirements for multi-fuel
applications

N

c)The truck is equippedwith two or more
containers to supply fuel N

d)Installationof safety pressure relief valves or liquid
level indicators N

e)Corrosion resistant protective coating N
f)All fuel system components shall be firmly
secured to the truck N

g)Pressure reducing valves N
h) The engine compartment shall be designed in
accordance with 4.5.4.1 g), in order to avoid any LPG
accumulation

N

4.5.4.4 LPG-powered trucks are subject to regional
requirements, additional to the requirements of this
part of ISO 3691. See ISO/TS 3691-8.

4.6 Systems for liftingand tilting -
4.6.1 Lift chains P
4.6.2 Mechanical lifting system N
4.6.2.1 Complywith the requirementsof 5.6.3.3 N
4.6.2.2 Failureof the mechanism or its parts N
4.6.2.3 The lowering speed N

4.6.3 Hydraulic liftingand tilting system P
4.6.3.1 Hydraulic liftingsystem P
4.6.3.2 Loweringspeed limitation P
4.6.3.3 Limitationof stroke P
4.6.3.4 Hydraulic tiltingsystem

4.6.3.5 Mast tilt and carriage isolation

4.6.4 Hydraulic system P

4.5.4.1
5.6.3.3
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4.6.4.1 Hydraulic circuit P

4.6.4.2 Pressure control P
4.6.4.3 Failureof energysupply to hydraulic circuit P
4.6.4.4 Fluid purification P
4.6.5 Load-handling and -stacking attachments P
4.6.5.1 Unintentional displacementor detachment P

4.6.5.2 Malfunction in the powersupplysystem N
4.6.5.3 Hydraulic system for attachment N
4.6.5.4 Combined hydraulic systems N
4.6.5.5 Attachments for lifting freight containers N
4.6.5.6 Fork arms P
4.6.5.6.1 Solid-section fork armsshall be manufactured and tested in

accordancewith ISO2330, exceptwith respect to
safety factors. The safety factors are subject to regional
requirements, additional to the requirementsof this part of ISO
3691. See
ISO/TS 3691-8

P

4.6.5.6.2 The total capacity of all fork arms fitted to a truck shall
not be less than the actual capacity of the truck. P

4.6.5.6.3 Means to prevent unintentional lateral
displacement of the fork arms P

4.6.5.6.4 Fork-arm extensions shall be designed to prevent
accidental disengagement from the fork arms, and shall be in
accordancewith ISO 13284.

P

4.6.5.7 Fork carriers N

4.7 Operator position -
4.7.1 Dimensions P

4.7.2 Operator access and egress P

4.7.2.1 General -
Trucksshall be designed to permit safe and easy access
andegress and to minimize the risk of
slipping, falling and tripping. Steps, running
boardsand hand holds (grab handles, fixed parts of the
truck structure, etc.) shall be provided

P
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abovea step height of 350 mm to give three-point
contact at all heights (i.e. one handand two feet or two
handsand one foot). Stepwidth, instep
clearance and toe clearance shall complywith
ISO 2867.

4.7.2.2 Steps P
Stepsshall have slip-resistant surfaces or
covering (e.g. expanded metal, abrasive coating). The
first step shall be not more than 550 mmfrom the ground
andsucceeding steps shall be 250
mmto 350 mm, preferably at equal intervals

P

4.7.2.3 Compartment floors P
Thecompartment floor frequented by the
operator, steps andwalkways shall be free of
obstacles andshall have a slip-resistant surface,
e.g. ribbed mats, abrasive coating, expanded metal.

P

4.7.2.4 Walkways N
Walkways more than 2 000 mm from the ground
shall have guard rails. Theguard rails shall have a height of900
mmto 1 100 mm and shall be
capable ofwithstanding,without permanent
deformation, a force of 900 N applied in a

horizontal direction from the inside to the outside.

N

4.7.2.5 Hand holds P
For access to, and egress from, the normal
operating positionwith a floor heightabove 300
mm, hand hold(s) shall be provided; these may be part of
the truck structure. The clearance
dimension fora hand hold shall be at least of 45 mm
width, 130 mm length anddiameterof 15 mm (see
Figure 3).

4.7.3 Platform N
4.7.3.1 General N

Operator stand-on platformson pedestriancontrolled and
stand-on end-controlled trucks
shall be dimensioned in accordancewith 4.7.1

N
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and shall be capable ofwithstandinga
compression force corresponding to 2,5 times themass
of the laden truck applied along the
longitudinal axis of the truckwith the outermost
projectionof the platform against a flat vertical
surface. For the purpose of this requirement, the
operator platform includes anysurrounding
reinforcementorpartsof the truck which provide
resistance to crushingof the platform, except for
pedestrian-controlled stand-on trucksemployinga tiller.

4.7.3.2 Platformsoverhanging the truck chassis N
Platformsoverhanging the truck chassis on tilleroperated stand-
on trucks, capable of travelling more than 6 km/h, shall, in
addition to 4.7.3.1, be providedwith a guard at either the sidesor
the front of the platform. The guards
shall be capable ofwithstanding a horizontal force of 900 N
acting from inside to outsideapplied in linewith the
centreof theoperator's standing position without
permanent deflection. The sideguards shall be at a
minimum heightof 700 mm abovethe platform in its
protective position.

N

4.7.3.3 Pedestrian-controlled truckswith foldable
platforms N

Operator stand-on platforms that are fitted to
pedestrian-controlled trucks and overhang the
truck's chassis may be capableof being foldedor
pivoted toan upright positionwhen the operator
leaves the platform; this may bedone automatically.
For platformswhichdo not act automatically,
devices shall be provided to prevent the truck
manoeuvringor travelling unless the operator is
standingonthe platform or the platform is in its
upper rest position. Travelling ofmore than 6 km/h shall only be
possible when the platform is pivoted down and guards are in
their protective position.

N

4.7.3.1
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4.7.3.4 Stand-on platforms N
Operatorstand-on platformswhich are builtwithin the
plan viewoutlineof pedestrian-controlled
trucks,where theoperator stands to the side of
the motor housing, shall be equippedwithan
additional grab rail for operator stabilitywhen
riding.Thisgrab rail shall be capable of
withstanding a horizontal forceof 900 N applied in line
with the operator's standing position,without permanent
deformation. The requirementsof
4.7.3.2 do not apply for this configuration of
pedestrian-controlled truck.

N

4.7.3.5 Truckswith foldable platformsand foldable side
guards N

On truckswith side guards and platforms of the
foldingor pivoting type as described in 4.7.3.2 and 4.7.3.3,
travelling movement shall only be
possiblewhen thesideguard or platform is in a
protective position oran inactive rest position. No
travelling movement is allowedwith the platform orside
guard in an intermediate position.

N

4.7.4 Operatror’s seat P
a)The seat has a facility allowing fore and aft
adjustmentwithout using tools P

b)Theweight adjustable seat N
c)Theseat has facility allowing it to swivel about a vertical
axis N

d)Theseat mounting P
e)Additional operator’s seats N
f)Auxiliary seat ona stand-on industrial truck N
g) The seat anchorage to the battery cover or
engine coverof sit-on counterbalanced trucks, as well as
the latching methodof the cover to the
truck chassis, shall havesufficient strength in the event of
a backwards tip-over of the truck from a loadingdock.
The seat anchorage shall be able to

P

4.7.3.2
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withstand a force of 2 250 N at a 45°± 5° angle, as
shown in Figure 4.

4.7.5 Protection from roadwheelsanobjects trrown up P
4.7.5.1 Ride-on trucks P
4.7.5.2 Pedestrian controlled trucks N
4.7.6 Protection from burning P
4.7.7 Protection against crushing,sheating and

tranpping points P

4.7.7.1 General P

4.7.7.2 Minimumdistances P
Partswhich move relative to oneanother which are
within the reachof theoperator in the normal operating
positionshall be adequatelyguarded or be separated by
the following minimumdistance:
- Placeswhere the operators fingers can be
trapped: min 25 mm
- Placeswhere the operators hands or feet can be
trapped: min 50 mm
- Placeswhere the operators arms and legs can be
trapped: min 100 mm
Relative moving parts that need to contact or
move in close proximity to one anothershall be
guarded to prevent accesswhen the distance
between those parts is more than 8 mm. If
residual hazards exist, thoseshall be identifiedon the
truck in accordancewith 6.3.3.4.

P

4.7.7.3 Attachments P
Crushingand shearing hazards to the operator in the
normal operating position associatedwith
attachments, except at the loadsupporting points, shall
also meet the relevant requirements of
4.7.7.1. If such hazards still exist, they shall be
identified according to 6.2 and on the attachment by a
warning sign in accordancewith 6.3.3.4.

P

4.7.7.4 Foot protection N
Truckswith side-facing seating or standing shall N

6.3.3.4
6.3.3.4


File No.：RTX23042602EF Page 150 of 173

XIAMEN RUNTX MACHINERY CO., LTD.

EN ISO 3691-1:2015+AC:2016+A1:2020
Items Requirements Result-Remark Verdict

be so built thatwhen traveling, the operator
cannot unintentionally keep his footoutside the
confines of the truckor the truck shall be equipped with a
traction cut out or signalling device which
informstheoperator if his foot is not in the
safeguarded position.

4.7.8 Operator restrain P
4.7.9 Additionaloperator positions N
4.8 Stability -
4.8.1 In order to reduce the hazardsof longitudinal and lateral

tip-over in theoperating conditions
foreseen by the manufacturer, the trucks specified below
shall complywith the stability requirements given in the
applicable part of ISO 22915,without permanent
deformation of the structure (see 5.2): ---basic test criteria
and requirements for all
applicable truck types, ISO 22915-1;
---counterbalanced truckswith mast, ISO 22915-2; ---
reach and straddle trucks, ISO 22915-3;
---pallet stackers, double stackers and orderpicking trucks
with operator position elevating up
to and including 1 200 mm lift height, ISO22915- 4;
---bidirectional and multidirectional trucks, ISO 22915
-7;
---industrial variable-reach trucks, ISO 22915-11; ---
order-picking truckswith operator position
elevating above 1 200 mm, ISO 22915-21.

P

4.8.2 Specificoperatingconditions N
For specific operating conditions foreseen by the
manufacturer, additional stability tests shall be
carriedout in accordancewith the following parts of ISO
22915, as applicable:
--- trucksoperating in the special condition of
stackingwith mast tilted forwardand load
elevated, ISO 22915-8;

N
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--- trucksoperating in the special condition of
stackingwith load laterallydisplaced by powered
devices, ISO 22915-10;
--- trucksoperating in the special condition of offset
load, offset by utilization, ISO22915-20.

4.8.3 Levelling indicator for rough-terrain trucks N
4.9 Protective devices -
4.9.1 Operators overhead guard P
4.9.1.1 Ride-on truckswith a maximum lift heightofmore than 1 800

mmabove the floor shall be fitted with an overhead guard
complyingwith ISO6055 to protect the operator from falling
objects.
Truckswith anelevatingoperator position up to
and including 1 200 mmthat featurea lift height of the
loadofmore than 1 800 mm above the
operator platformshall be fittedwith an overhead guard
complyingwith ISO6055 to protect the
operator from fallingobjects.

P

4.9.1.2 Additional fitting against falling small objects P
The overhead guard specified in 4.9.1.1 shall,
when handlinga loadabove 1 800 mm lift height, be
constructed insucha manner that it can be
providedwith an additional fitting making it
possible in those special cases to increase the
protectionof theoperator against falling small objects

P

4.9.1.3 Pedestrian-controlled truckswith foldable platform N

Pedestrian-controlled truckswith a foldable
platformasspecified in 4.7.3.3 shall be provided with
means to prevent liftingover 1 800 mmfrom the floor
when the sideguards are in their
protective position. This does not apply if an
overhead guard as specified in 4.9.1.1 is fitted on the
truck.

N

4.9.2 Load backrest extension P
4.9.2.1 Provision for load backrest extension P

4.9.1.1
4.7.3.3
4.9.1.1
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Trucks fittedwith forkarms with a lift height of
more than 1 800 mmshall be designed so that they
can be fittedwith a load backrest extension.

P

4.9.2.2 Size of openings P
Load backrest extensions, if provided, shall have height,
width, and size openings sufficient to
minimize the possibility of the load falling toward the
mastwhen the mast is in a positionof
maximum rearward tilt. Thesize of openings in the load
backrest extension, if provided, shall not
exceed 150 mm in oneof the two dimensions.

P

4.9.3 Warningdevice P
Trucksshall be equippedwith an operatorcontrolled audible
warningdevice. P

4.9.4 Wheelswith split wheel rims for inflatable tyres P
Whensplit wheel rimsare usedwith pneumatic
tyres, the truckshall be provided with means to
prevent the user fromseparating the halves of the wheel
before removing it from theaxle.
Informationon the proper means of removing the tyre
from thewheel shall be provided in the
instruction handbook (see 6.2).

P

4.9.5 Traction batterycompartment P
4.9.5.1 Unauthorized access P

On truckswith a nominal battery voltage
exceeding 120V d.c., if a lockable cover is not
present on the battery enclosure, facilities shall be
provided to enable the battery compartment to be secured
soas to prevent unauthorized access to the battery.

N

4.9.5.2 Metal cover P
Ametal cover for a battery compartment or battery
enclosure shall have either
a) sufficient strength and rigidity, in conjunction with an
air spacing of at least 30 mm provided between it and
the battery terminals, so that the

P
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battery terminals are not short-circuitedwhen a 980 N
force is applied to any area 300 mm -300 mmof the
cover, or
b) an air space reduced to a minimum of 10 mm,
provided coversor live partsof the battery are
insulated in suchaway that disintegration and/or
displacement of the insulation is prevented.

4.9.5.3 Non-metallic cover N
For non-metallic coversof batterycompartments, the
following applies.
a) The cover shall have a burn rating of V0 or V1 in
accordancewith IEC 60695-11-10.
b) The cover shall complywith an impact test of 136 J,
the impact being produced bydroppinga steel sphere
having a diameter of 100 mm and

massof 4,11 kg from a height of 3,3 m. If the
battery is located under an overheadguard, the impact
may be reduced to 68J, produced by
dropping a steel sphere having a diameter of 100
mmand massof 4,11 kg from a height of 1,65 m. There
shall be no live parts exposed or impact
that causes physical damage to the battery.
c) If metallic parts project into the battery
compartment, then 4.9.5.2 applies.

N

4.9.5.4 Ventilation P
4.9.5.5 Resistance to electrolyte P
4.9.6 Battery-restraint devices P

4.9.7 Starter battery requirements P
4.10 Visibility/Lighting -
4.10.1 Requirements for all-roundvisibility from unladen trucks

uptoand including 10 000 kg rated
capacity shall be in accordancewith ISO 13564-1. For
visibilitywith load, see 6.2.2, considering that, ifdirect
visibility is limited by the load, aids can be used.
Visibility requirements are subject to regional

P

4.9.5.2
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requirements, additional to the requirements of this
part of ISO 3691. See ISO/TS 3691-7:2011.

4.10.2 Ride-on trucks shall beso designed that it is
possible, referring to the manufacturer's
instructions, to equip themwith travel lights,
working lights and signal lights.

P

4.11 Environmental conditions -
4.11.1 Operator’s cab P

4.11.1.1 Cab is fitted in lieu of an overheadguardon an
industrial truck,it shall comply with 4.9.1 P

4.11.1.2 The material of the cab and fixing devices P

4.11.1.3 Efficient ventilation and encironmental conditions for use
N

4.11.1.5 Wiperson thewindscreen or rearwindow and safety
glass N

4.11.1.6 Emergency exit P
4.11.1.7 Thestorageof the instruction handbook P
4.11.1.8 Positions for additional operators N
4.11.2 Noise emission P

4.11.3 Vibration P

4.11.4 Electromagnetic compatibility (EMC) N
4.11.5 Transport P
4.11.5.1
4.11.5.2

If the manufacturer specifies in the instruction handbook that a
truck may be liftedwithout disassembling,
locations forslinging pointsshall be provided

P

Lifting points for the removal and transportation of
individual assembliesof the truck, if required, shall be
indicated on the assembly, or in the operating

instructions.

P

4.11.5.3 Locations for slingingof removable attachments shall
be provided asstated in the instruction
handbook

P

4.11.6 Operation in potentially explosive atmospheres N
4.12 Devices for towing P

5 VERIFICATION OF SAFETY REQUIREMENTSAND/IR -

4.11.1.1
4.11.1.2
4.11.1.3
4.11.1.5
4.11.1.6
4.11.1.7
4.11.1.8
4.11.5.1
4.11.5.2
4.11.5.3
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MEASURES
5.1 General -
5.2 Structural test -

These tests are to be performedon a sample that is
representative of series production. The
structural componentsof the truck and its
attachments shall carry static loadsof 1,33 Q1 and 1,33 Q2 for
15 min each,where
Q1 is the rated capacity at the standard lift height

and standard load centre distance inaccordance
with the informationon the capacity plate; Q2 is the actual
capacityat maximum lift height in
accordancewith the information on the capacity
plate. The truck shall beon substantially level groundwith the
mast in thesubstantiallyvertical position andmay be
anchored to prevent tip-over.
The loads may beapplied at thecorresponding height
by means independentof the truck. The testshall not
result in anyvisual permanent
deformationor damage.

P

5.3 Functional verification -
Functional verification shall be carried out on each truck toverify
that it is able to perform the tasks forwhich it
was designed. These tests shall bedone according to the
manufacturer's instructions. Theyshall be performed by trained
personseither operating and testing the truck
according to the manufacturer's instructionsorsimulating thes
tests byany method givingan equivalent effect and producing
substantially the same result. Each truck shall be inspected to
ensure that the travelling, braking,
steering, load-handlingcontrols and combined functions, if any,
are appropriately identified and operate correctly. The correct
operation ofwarning devices, safety devices and lighting, if any,
shall also be checked.

6 INFORMATION FOR USE -
6.1 General -
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Each truck and removable attachment shall be
supplied to the userwith an instruction
handbook(s), coveringoperating and regular
servicing and addressingall identified hazards,
printed in the language(s) of the country
inwhich the truck is to be used,where required by
national law. See also ISO 12100:2010, 6.4.5.
There is no need for theworkshop and parts
handbooks intended for use byspecialized
personnel employed by the manufacturer or his
authorized representative to be suppliedwith each truck, and
these can be printed in the languageof the country where the
truck is to be used,as required by national law. In other cases,
the
instructionsshall be in a languageagreed
between the truck supplier and purchaser.

P

6.2 I nstruction handbook -
These manuals shall include if applicableat least the
following information: -

6.2.1 Concerning the truck/attachment P
- Nameand address of the manufacturer or the
authorized representative.
- Designation of type.
- Description of the truck and its accessories.
- Attachmentswhich are fitted to the truck and their
assembly precautions.

- Details of use of the load backrest.
- Details for the installationof a fire extinguisher, if
required by the applicationof the truck.
- Admissiblewheel rims and tyreswith inflation
pressures for pneumatic tyres.
- Description of the safetydevices andwarning labels.
- Details of the noise andvibration generated by the
truck. (The noisedeclarationshall be made in
accordancewith prEN 12053)

P
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- Overall dimensions, load capacity and
performancedetails of the truck.
- Visibility conditionswhen using remote
controlleddevices for the truck.

6.2.2 Operationof truck -
a) intended usesof the truck and attachments, and
examplesof hazardous misuse;
b) training requirements for the operator;
c) functionof operatingcontrols and displays;
d) pre-shift checks before the truck is put into
operation;
e) instructions for adjustmentof the operator's seat;
f) instructions foroperationwith/without cab,
with/withoutdoors;
g) instructions for accessand egress;
h) instructions forsafe handling by the operator, e.g.
when changing attachmentsor moving fork arms;

i) requirements of theground/floorwhere the truck is to be
used;
j) instructions for starting, drivingand stopping the truck;
k) instructions for handling loads,warningabout the
hazardsdue to the action ofwind forces;
l) instructionswhen operatingona gradient;
m) instructions for towing the truck;
n) instructions for parking the truck;
o)warningof risksduring the use of the truck and its
attachments, including crushingandshearing hazards;
p) climatic conditions inwhich the truck is designed to
operate;
q) information about the directionof turning of the truck
in relation to rotationof thesteering wheel for

P
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end-controlled trucks;
r) information about operating the truckwith loads
causing insufficient visibility;
s) informationon the useof any visual aid that may
be provided;
t) informationand conditions for the use of the
drawbar;
u) instructionswhen operating a rear touch
device;
v) information or instructions on action to betaken in the
event of a malfunction;
w) information for operationof the truck by a
remote control device, e.g. visibility;
x) the normal operatingconditions as defined by the
manufacturer, i.e. those forwhich the truck has been
designedand the manner inwhich the truck will be
used;
y) instructionson the useof the operator-restraint device,
systemor enclosure, and guidance on the operator's
behaviour in the event of a tip-over;

z) information about lightingof theworkingarea; aa) the
procedure for movement of inoperative trucks;
bb) instructions against operating truckwith
guarding removed;
cc) lift height for travelling;
dd) crushing and shearing hazards for the
operator of pedestrian-controlled trucks featuring
foldable platforms
and reach trucks, between parts of the
environment and the truckduring travelling
forward;
ee) instructions to theoperator of a stand-on endcontrol truck to
step off and away from the truck in

the event
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of a tip-ove oroff-dock accident;
ff) informationand instructions for using
attachments, e.g. load bearing clamp.

6.2.3 Details for battery powered trucks -
a) specificationof approved batteries and onboard battery
chargers;
b) procedure for safe handlingof batteries,
including installation, removal and secure
mountingon the truck;

c)warningof risksof accumulation of hydrogen under
covers;
d) batterycharging proceduresand instructions;
e) service massof battery and ballast when
required.

P

6.2.4 Details for internal-combustion-engine powered trucks
N

a) approved fuels;
b) procedure for safe handlingof fuels;
c) procedure for refuelling;
d)warningof theeffect of exhaust emissions in
confined spaces;
e)warning of the effect of exhaust emissions for the
operator.

N

6.2.5 Service and maintenance -
a) training and qualifications needed for service and
maintenancestaff;
b) safe procedure for the identification, detection and
correction of faults;
c) instructions for changing tyres orwheels;
d) instructions forverification that markings, e.g.
decals, are in place and legible;
e) instructions for de-energizingof stored energy
components;
f) access to maintenancewhileworking at height;
g) servicingoperations forwhich no specific skills are
required;

P



File No.：RTX23042602EF Page 160 of 173

XIAMEN RUNTX MACHINERY CO., LTD.

EN ISO 3691-1:2015+AC:2016+A1:2020
Items Requirements Result-Remark Verdict

h) useof approved spare parts;
i) drawingsand diagrams necessary for truck
service and maintenance;
j) instructions for disposingofwaste material (e.g. oils
and battery);
k) type and frequencyof inspections and
maintenanceoperations,with particular attention to the
replacement and durability of wear and
serviceable parts, emissions, and to the user's
logbook (e.g. filter,
brakes, chains, hydraulic hoses);
l) instructions for removingand reattaching
guarding;
m) instructions for regular verification ofseat belt related
to
1) cut or frayed straps,
2)wornor damaged hardware, including anchor points,
3) buckleor retractor malfunction,
4) loosestitching.

6.2.6 Transportation, commissioningandstorage -
dismantled parts for transport, commissioningand
storage;
b) procedures for transporting, including loading and
unloading;
c) procedure for truck reassemblyand mounting of
attachments;
d) functional testson completion of
commissioning;
e) procedure for movementof inoperative trucks;
f) procedure for prolonged shutdownandstorage of
trucks.

P

6.2.7 Truck modification P
6.2.7.1 Unauthorized truck modification is not permitted. The

text of 6.2.7.3 shall be included in the P

6.2.7.3
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instruction handbookand theworkshop
handbook.

6.2.7.2 Exceptwhere provided in 6.2.7.3, no
modificationsor alterations to a powered industrial truck,
which could affect, for example, capacity,
stabilityor safety requirementsof the truck, shall be
madewithout the priorwritten approval of the original
truck manufacturer, its authorized
representative, or a successor thereof. This
includes changesaffecting, for example, braking,
steering, visibility and the addition of removable
attachments.When the manufacturer or his
successor approves a modificationor alteration, the
manufacturer or successor shall also make and
approve appropriate changes to the capacity plate,
decals, tags and operation and

maintenance handbooks.

P

6.2.7.3 Only in the event that the truck manufacturer is no longer
in business and there is nosuccessor in
the interest to the business, may the user arrange for a
modificationor alteration to a powered
industrial truck, provided, however, that the user

P

a) arranges for the modificationor alteration to be
designed, tested and implemented byan
engineer(s) expert in industrial trucksand their safety,
b) maintainsa permanent recordof the design, test(s)
and implementation of the modificationor alteration,
c) approves and makesappropriate changes to the
capacity plate(s), decals, tags and instruction handbook,

and
d) affixes a permanent and readily visible label to the
truckstating the manner inwhich the truck has been
modified or altered, togetherwith the date of

P

6.2.7.3
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the modification or alteration and the name and
address of the organization that accomplished those
tasks.

6.3 Marking -
6.3.1 Information plates P
6.3.1.1 Trucks P

Trucks shall be marked legibly and indelibly (e.g.
weather-proofed, profiled letters) with at least the
followingdetails:
a) nameandaddress of the manufacturer or his
authorized representative;
b) designation of series or type and compliance with
the requirements of this part of ISO 3691;
c) serial number and year of manufacture;
d) unladen massof the truck inworking order and
without removable attachments, andwithout
battery in the caseof battery-powered trucks, but with
fork armsor integral attachments, the actual mass being
permitted to vary from the stated

mass by up to5 %or 1 000 kg, whichever is the lower
of the two;
e) actual capacityat maximum lift heightwith load centre
distance;where a secondary lift is fitted to a truck, the
capacity at maximum lift shall be

determinedwith the secondary mast fully
elevated;
f) actual capacities at other lift heights and load centre
distances, if applicable;
g) actual capacitywith each removable
attachment fitted at the manufacturer's authorized lift
height(s) and load centre(s), these actual
capacities being easily readable by theoperator in the
normaloperating position;
h) on battery-powered trucks, the authorized
maximum and minimum battery massand the
systemvoltage;

P
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i) if fitted, the maximum supporting force on the towing
point connection, in newtons;
j) if fitted, thedrawbarpull on the towing point
connection, in newtons;
k) the nominal power in kilowatts, e.g. markedon the
engine or electric motor.

6.3.1.2 Removable attachment N
Removableattachments shall be marked legibly and
indelibly (e.g. weather-proofed, profiled
letters)with at least the following details:
a) name and address of the attachment
manufacturer or his authorized representative;
b) modelor type;
c) serial number and year of manufacture;
d) massof attachment,which mayvary from the stated
figure by up to5 % or200 kg, whichever is the lowerof
the two;
e) distanceof the centre of gravity of the
attachment from its mounting face on the truck;
f) rated capacity;
g) in the case of hydraulically or pneumatically
operated attachments, the maximumoperating
pressure recommended by theattachment

manufacturer;
h) load centre, if applicable;
i) lost load centredistance;
j) the instruction “The capacityof the truck and
attachment combination shall be compliedwith”.

N

6.3.1.3 Tractors N
Tractors shall be marked legibly and indelibly (e.g.
weather-proofed, profiled letters) with at least the
followingdetails:
a) name and address of the manufacturer or the
authorized representative;
b) designationof series or type;
c) unladen massof the tractor inworking order

N
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without battery for battery-powered tractors; the mass
may vary from the figure shown by up to 5 % or 1 000
kg,whichever is the lower;
d) serial number and year of manufacture;
e) on battery-powered tractors, the authorized
minimumand maximum battery massand the
system of voltage;

f) the nominal power in kilowatts, e.g. markedon the
engine or electric motor;
g) the maximum supporting forceon the tow-hook, in
newtons;
h) thedrawbar pull, in newtons, and the period of time
duringwhich this pull can be exerted

6.3.1.4 Markingof controls P
Controls shall be legibly and indelibly marked (e.g.
weather-proofed, profiled letters)with graphic
symbols indicating the function(s), exceptwhere these
are obvious, e.g. accelerator pedal. Each
symbol shall be affixed on, or in close proximity to, the
control towhich it applies. Control symbols
shall complywith ISO 3287, for existing symbols.

P

6.3.2 Information plate for trucksoperating inspecial
conditions N

If a truck is designed to operate in special
conditions (see 4.1.1. and 4.8.2), the
manufacturer shall provide,where appropriate, and in
addition to the information provided in the instruction
handbook,an information plateon the truck identifying
thosespecial conditionsof use, including capacity if
different from the capacity
during normal operation (see 4.1.2).

N

6.3.3 Other information -
6.3.3.1 Marking forslinging of trucks P
6.3.3.2 Pneumatic tyre inflation pressure P
6.3.3.3 Filling points P
6.3.3.4 Warningsigns P
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6.3.4 Languages English P
6.3.5 Operator restraint P

ANNEX
A

Determinationof drivingdirection and rated
capacity P

ANNEX
B

List of significant hazards
P
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4 Safety requirements and/or protective measures -
4.1 General -

Machineryshall complywith the safety requirements and/or
protective measures of 4.2 to 4.16. In
addition, the machine shall bedesignedaccording to the
principles of EN ISO 12100:2010 for relevant
but not significant hazardswhich are notdealtwith by this
document.The following applies to the
self-propelled industrial trucks, other thandriverless
trucks, variable-reach trucks and burden-carrier trucks, dealt
with in EN ISO 3691-1:2015. These are additional to
therequirements of EN ISO 3691-1:2015 and, in
certain instances, replace them

P

4.2 Electrical requirements -
Electrical systems and equipment shall be in
accordancewith the relevant part(s) of
EN 1175:1998+A1:2010.

P

4.3 Travel speed -
The requirements of EN ISO 3691-1:2015, 4.2.3 shall apply,
except the reference to ISO/TS 3691-8, with
the following addition:

-

The travel speed of variable-speed
pedestrian-controlled trucksoperatingon level ground shall
notexceed 6 km/h.

P

The maximumspeedon level groundof stand-on trucks and
pedestrian-controlled trucks fittedwith a
foldable platformwhen theoperator is on the platform shall
notexceed 16 km/h

P

4.4 Brakes -
The requirements of EN ISO 3691-1:2015, 4.3.1 shall apply,
except the reference to ISO/TS 3691-8, with -
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the following addition:
The parking and service brakes of trucks that can travel with an
elevated operator position and/or
elevated loadabove500 mm,and up to and including 1 200
mm, aresubject to the following
requirements:

-

— for travel speeds up to and including 9 km/h, parking brakes
shall be in accordancewith
ISO 6292:2020, 6.2.2 a), and service brakes shall
complywith the specificationsof ISO 6292:2020, Table 2,
Group C;

P

— for travel speedsabove 9 km/h, parking brakes shall be in
accordancewith ISO 6292:2020, 6.2.2 b)
and service brakes shall complywith the specifications of ISO
6292:2020, Table 2, Group A1.

P

4.5 Travel and braking controls - additional operation from
alongside pedestriancontrolledand stand-on trucks -

The requirements of EN ISO 3691-1:2015, 4.4.2.7 shall apply,
except the reference to ISO/TS 3691-8,
with the following addition:

-

Low-lift order-picking trucks providedwitha system that allows
operatingwhilewalking alongside the
truck are subject to the following requirements: -

— activation of the travel control device fromoutside of the
truckshall only be possible when the
truck is stationary;

P

— the travel control shall be a hold-to-run control and the
speedshall not exceed 4 km/h while
operating the travel control from outsideof the truck

P

— braking function shall be automatically appliedwhen travel
control device is released. P

4.6 Lift chains -
The requirements of EN ISO 3691-1:2015, 4.6.1 shall apply,
except the reference to ISO/TS 3691-8, with
the following addition: -

The minimumsafety factor of the lifting mechanism,K1, shall be
as follows: -

4.4.2.7
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— for trucks ≤ 10 000 kg rated capacity: K1 ≥
5
— for trucks > 10 000 kg rated capacity: K1 ≥ 5
− 0,2(Q′ − 10), but not less than 4
where Q′ is the rated capacity of the truck, in tonnes.

P

4.7 Mast tilt and carriage isolation -
The requirements of EN ISO 3691-1:2015, 4.6.3.5 shall apply,
with the following addition:

For ride-on trucks, the movementof powered
attachmentsshall not be possible throughoperation of the
controlwhen theoperator is not in the normal operating
position.

P

4.8 Operator's seat -
The requirements of EN ISO 3691-1:2015, 4.7.4 shall apply
with the following addition:

Theoperator's seat shall be specified and marked in
accordancewith EN 13490:2001+A1:2008

P

4.9 Protection against crushing, shearingand trapping -
4.9.1 General -

The requirements of EN ISO 3691-1:2015, 4.7.7.1 shall apply
with the following addition:

Where fixed and/or removable guard systems are
needed, the requirements of EN ISO 14120:2015 shall

be met.
Whena fixed guard is removed, its fixing system shall

remain on the guard or on the truck. This
requirement applies to any fixed guards that are liable

to be removed bythe userwith a risk of loss of the
fixings, e.g. fixed guards that are liable to be

removed during routine maintenanceorsetting
operations carriedout at the place of use.

P

4.9.2 Pedestrian andstand-on end-controlled truckswith mast
-

The mast shall beguarded at the side facing the
operating controls, e.g. by a transparent cover. The

guard shall, as a minimum, cover the whole width of the
hazardous zoneand the full length of the
nonelevated

P

4.6.3.5
4.7.7.1
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mast, or up to2,2 m from the ground, whichever is less.

4.10 Loadingcontrol -
The manufacturer shall give information regarding the
residual riskof overloadingand overturning in
the instruction handbook, see 6.1.1.

P

4.11 Lateral stability P
The requirements of EN ISO 3691-1:2015, 4.8.1 shall apply. In
addition, counterbalanced lift trucksother than rough terrain
counterbalanced trucks, that have a
centre control, sit down, non-elevatingoperator, with a rated
capacity up toand including 5 000 kg
shall complywith EN 16203:2014.

P

4.12 Visibility -
The requirements of EN ISO 3691-1:2015, 4.10.1 shall apply
except the reference to ISO 13564-1 and
with the following modification

P

The requirements of EN 16842 shall apply. EN
16842-1:2018 defining the basic test criteria and
requirements for all applicable truck types shall be applied
in conjunctionwith the truck type specific part of EN
16842:

-

— sit-on counterbalance trucksand rough terrain
masted trucks up toand including 10 000 kg
capacity: EN 16842-2:2018;
— reach trucks up toand including 10 000 kg: EN 16842-
3:2018;
— sit-on counterbalance trucksand rough terrain
masted trucks greater than 10 000 kg capacity: EN
16842-6:2018;
— masted container trucks handling freight containers of 6 m
(20 ft) length and longer:

EN 16842-7:2018.

P

4.13 Reductionof noise by design -
4.13.
1

General
-

Industrial trucksshall bedesigned and constructed P
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such that risks resulting from the emission of
airborne noiseare reducedaccording the state of the
art.When noise is a significant hazard, there is need for a low-
noise design. In this case, the methodology
for low-noise design given in EN ISO 11688-1:2009 shall
beconsidered.

4.13.
2

Mainsource of noise
-

On industrial trucks, the main sources of noise are
components, such as the following, in a high-speed
operation mode: -

— combustion engines, including air intake, cooling fan and
exhaust system;
— hydraulic pumps/motors.

P

4.13.
3

Measures to reduce noise at theoperator's position
-

Typical measures to reduce noise include: -
— selectionof low-noise components;
— useof elastic mountings that prevent the
transmission ofstructure born noise fromthe
components to the structures;

— the useof improved noise insulation in thecabin, if fitted.
These andother measuresof identical or better
efficiency may be used.

P

4.13.
4

Determinationof noise emission values
-

Thevalue of noise emission shall be measured using the test
method given in EN 12053:2001+A1:2008. P

4.14 Vibration -
Whole bodyvibration shall be measured using the test method
given in EN 13059:2002+A1:2008. P

4.15 Electromagnetic radiation

4.15.
1

Non-ionising radiation
-

Where trucks are fittedwith functional related P
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non-ionising radiationdevices, the radiation shall be
minimisedwith consideration to the influence to
persons, in particularwith activeor non-active
implantable medical devices.
Electromagnetic emission of trucksshall complywith EN
12895:2015+A1:2019, 4.1, 5.1 and 5.2.

4.15.
2

External radiation
-

Electromagnetic immunityof trucksshall comply with EN
12895:2015+A1:2019, 4.2, 5.1 and 5.3. P

4.16 Operator restraint system -
Whenever the truck is switched-on and indrive mode, a visual
warning shall indicate to the operator
that the restraint system as required in EN ISO
3691-1:2015, 4.7.8, is not engaged (e.g. seat belt not
buckled,door bar or cabin door not closed).

P

When the restraint device is engaged, the visual
warning shall be switched-off. P

When the restraint device is not engaged, and the truck speed
is greater than 4 km/h an audible
warningshall begiven to the operator. If it is not
possible to determine the speedof the truck, an
audiblewarning shall be givenafter a reasonable time after
switch-on of the truck, latest 30 s after
switch-onof the truckordetectionof theoperator by the
operator control (e. g. seat switch) when the
restraint device is not engaged.

P

When the truck is equippedwith more than one
operator restraint, it is sufficient if one of these devices is
engaged.

P

When the truck is equippedwitha driving system that is not
able to accelerate the truck to a speed of
more than4 km/h if the restraint system isnot engaged, an
audiblewarning is not required.

P

5 Verificationof safety requirements and/or protective
measures P
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6 Information for use P

Annex：Technical Information

A.1 Instruction manual
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FOREWORD

Thanks for you purchasing our A series eIectric four-wheeI forkIift truck.

A series eIectric four-wheeI forkIift truck is our company’s new product. It has the

character of smaII turning radius, beautifuI shape, smaII dimensions, Iow gravity, good

stabiIity, superior performance.

This operation manuaI is the expIanations that how to use 1.0t~3.5t A series eIectric four-

wheeI forkIift truck correctIy. It wiII instruct you how to operate safety and precautionary

maintenance. To ensure safety and exert the truck’s potentiaI, aII the personneI that in

charge of operation, maintenance and management must read this manuaI thoroughIy

before starting work with the forkIift.

As the improvements of products of our company, maybe there are some differs between
this operation manuaI with your forkIift truck

 

.

If you have any questions pIease keep touches with

.saIes department or Iet the agents know.

A SerieS four-
wheeI forkIift
truck

Driven controIIer pump controIIer Rated capacity(t)/ Load
center(mm)

CPD10~30-A Curtis1244 Curtis1253
1.0 / 500 , 1.5 / 500 , 1.75 / 500
2.0 / 500 , 2.5 / 500 , 3.0 / 500

CPD10~18-AC3(F) Curtis 1234 Curtis 1253 1.0 / 500 , 1.5 / 500 , 1.75 / 500
CPD20~30-AC3(F) Curtis 1236 Curtis 1253 2.0 / 500 , 2.5 / 500 , 3.0 / 500
CPD35-AC3(F) Curtis 1238 Curtis 1253 3.5 / 500
CPD10~18-AC4(F) Curtis 1234 Curtis 1234 1.0 / 500 , 1.5 / 500 , 1.75 / 500
CPD20~25-AC4(F) Curtis 1236 Curtis 1234 2.0 / 500 , 2.5 / 500
CPD30-AC4(F) Curtis 1236 Curtis 1236 3.0 / 500

CPD10~18-AD2 KoIImorgen
ACS48S-35P

KoIImorgen
ACS48S-23P

1.0 / 500 , 1.5 / 500 , 1.75 / 500

CPD20~25-AD2 KoIImorgen
ACS48M-35P

KoIImorgen
ACS48M-23P

2.0 / 500 , 2.5 / 500

CPD30~35-AD2 KoIImorgen
ACS80M-35P

KoIImorgen
ACS80M-23P

3.0 / 500 , 3.5 / 500

CPD25-ALC3(F) Curtis 1236 Curtis 1253 2.5 / 500
CPD25-ALC4(F) Curtis 1236 Curtis 1236 2.5 / 500

CPD25-ALD2 KoIImorgen
ACS80M-35P

KoIImorgen
ACS80M-23P 2.5 / 500
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1. Appearance and the main components

ltem Description
1 Fork

2 Load backrest
3 Mast
4 Rearview mirror
5 overhead guard
6 Driver’s seat
7 counterweight cover
8 counterweight

9 Towing pin
10 Rear wheeI
11 Battery behind cover hood
12 Front wheeI



2. DispIays and controIs
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ltem controI / DispIay
13 TraveI direction switch

14 MuIti-function dispIay

15 Horn
16 combination Iight switch

17 Lifting Iever
18 TiIting Iever
19 Emergency disconnect switch
20 parking brake Iever
21 warning Iight switch
22 steering coIumn positioning device
23 Brake pedaI
24 AcceIerator pedaI
25 steering wheeI
26 key switch
27 Locker of battery cover hood
28 Locking boIt of battery side pIate
29 Air spring
30 Fuse box
31 Fork stopper
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MUIti-fUnction dispIay

The muIti-function dispIay shows the battery capacity, the service hours, the operating mode,
the traveI speed and fauIt code information. Graphic iIIustrations on the muIti-function
dispIay act as warning indicators. Through the muIti-function dispIay on the right button can
aIso check fauIt code and parameter setting.

ltem DispIay
A Battery capacity dispIay
B service hours dispIay
c operating mode dispIay
D TraveI speed or fauIt code dispIay
F crawI speed indicator

G FauIt indicator
H Battery Iow capacity indicator
I Lifting Iow speed indicator
J seat switch indicator
K parking brake appIied indicator
L Mode settings or direction choosing button
M Menu button
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Main dispIay interface

Battery capacity dispIay[A]

Indicates the avaiIabIe residuaI capacity.

As the foIIowing diagram shows, from the

Ieft to the right, the battery decreases

from fuII state to the onIy one case, which

represents that the battery Ieaves onIy

20%. Thus the whoIe battery indicator bar

wiII twinkIe, and the state indicator Iamp wiII

be bright, now pIease stop working and

charge immediateIy.

CAUTloN
l Charging in time is very important,

otherwise it wiII affect the Iift-

span of battery!

Service hours dispIay[B]

HourgIass icon indicates that timing function.
when you turn off the key switch, the
hour meter wiII works and the minimum
unit is 0.1 hour.

operating mode dispIay[C]

As the diagram shows, the pictures from
the Ieft to the right represent the mode

of S mode→ P mode → E mode →
SPE mode.
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S mode is super mode, thus the truck’s

acceIeration, deceIeration rate, max cIimbing

gradient and so on is much higher. It is appIied

for transporting mass of good in short time and

cIimbing big gradient sIop , but it costs more

energy , so the mode wiII not be used in normaI

state except emergency.

P mode is power mode. AII kinds of index are
Iower than that of super mode. It is appIied for
the case of Iong distance transporting and
needing higher power or speed.

E mode is economicaI mode. AII the

parameters are optimized. working in this

mode can save power so it is appIied for a Iong

time work after charging, and it is suggested to

work in this mode in normaI work-time.

SPE mode is safe mode. Thus the max

vehicIe speed is Iimited to about 7km/h. It is

appIied for working in busy storage and

cabined room.

SPE mode: The truck is in safety Mode. In

this mode, maximum traveIing speed is Iimited

to 7km/h. it is very good for working in a crowd

warehouse or other compact space. In this

mode, the sIow indicator[F] wiII be on.

CAUTloN
l The defauIt mode is mode E. after

power cutting every time, the

work mode resets to mode E no

matter which mode it is

before power cutting, but the

switch key is stiII in the mode

before turn off.

TraveI speed or fauIt code dispIay[D]
TraveI speed dispIay

NormaI work, dispIay the truck traveI speed.
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FauIt code dispIay

FaiIure occurs, dispIay the controIIer’s
fauIt code.

Note: “TRA” means the traction

controIIer, “HYD” means the pump controIIer.

lndicator Iight

crawI speed indicator[F](Green)

when the truck in SPE mode, the crawI

speed indicator Iight up.

FauIt indicator[G](Red)

The Iight up when the controIIer is wrong
or operation mistake, and the fauIt code
shows in the main dispIay screen.

Battery Iow capacity indicator[H](Red)

when there is onIy one Iine for the power,

the indicator wiII be on to remind the

user to charge the battery.

Lifting Iow speed indicator[l](Red)

when there is 10% power, the indicator is

on, and the mast Iifting speed drops, to

remind user to charge the battery as soon as

possibIe.

seat switch indicator[J](Red)

when operator Ieaves the seat, the Iight wiII
be on, and the truck wiII be unabIe to traveI

or Iift. This function needs the seat to
equip with seat
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switch (optionaI).

Parking brake appIied indicator[k]

when parking brake appIied, the Iight up.

Button

Mode settings or direction choosing
button[L]

Mode settings

In the main dispIay interface, the button 、

、 、 , corresponding s mode、 P

mode、 E mode、 sPE mode.

For exampIe: ln the main dispIay interface,

press the button , the screen shows as

foIIows:

Direction choosing

In the menu interface, the button 、 、

、 , corresponding up、 Ieft、 right、 down

four direction choosing button keys.

Menu button[M]

(1) ln the main dispIay interface, press the
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button , and then enter the fauIt
code interface. The fauIt code shows as
foIIow:

(2) ln the main dispIay interface, press

the button over 2 seconds, and then
enter the main menu .

The main menu incIudes:

operation menu,advanced settings and exit.

OPERATlON MENU

The operation menu incIudes :
software version information, Ianguage
settings, LCD contrast settings, LCD
brightness settings, programmer settings
and exit.

ADVANCED SETTlNGS

This menu needs password.

Through the exampIe beIow shows how to

use the button settings parameter .

For exampIe: The Ianguage from
engIish switch to chinese.

① ln the main dispIay interface, press

the menu button( ) over 2 seconds,
and then enter the main menu .

② seIect the “OPERATION MENU”

through up button( ) or down button( )
.

③ Press the menu button( ), enter

the opeation menu.
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④ seIect the “LANGUAGE” through

up button( ) or down button( ) .

⑤ Enter the Ianguage setting state

through Ieft button( ) or right

button( ).

⑥ Through the up button( ) or

down button( ), seIect the chinese
Ianguage.

⑦ Refer the steps ⑤ ④ ③ ② ①, return
the main dispIay interface.
The Ianguage has been set up .

Note: this instrument supports two

Ianguages of chinese and EngIish, it wiII

set to your wanted Ianguage and if you

want to switch the Ianguage, pIease refer

to the above exampIe for operation.
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CPD10/15/18/20/25/30/35-
AD2

CPD25-
ALD2

ltem DispIay
A Dashboard dispIay LcD
B communicate indicator
c Error indicator
D Low battery warning
E speed Iimited indicator
F AcceIerate indicator
G parking brake indicator
H Entrance button
I speed Iimited button
J AcceIerator Iimited button
K Backup button
L Backup button
M switch button of hour indication
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when turn on the key switch, the system

wiII seIf-diagnose, the Iamp wiII Iights on

one by one. After seIf-diagnose, LCD

wiII dispIay truck speed and battery

capacity. You can know your truck’s

working condition through the LCD

dashboard.

communicate indicator [B]

parking brake indicator [G]

onIy Iights on when record program,
usuaIIy it is no use.

Error indicator [c]

when puIIing on the parking brake Iever,

this Iamp Iights on.

Entrance button [H]

Low battery warning [D]

This button is no use for operator.

speed Iimited button [l]

1

press this button to switch the high
speed and Iow speed.

speed Iimited indicator [E]
AcceIerator Iimited button [J]

when this Iamp Iights, it meanings the truck

working at Iow speed mode. The maximum

speed of truck decreased. press button 1,

you can switch the high speed and Iow

speed mode.

AcceIerate indicator [F]

when battery quantity is Iower than 20% of

maximum capacity, the indicator Iights are on,

at the same time, buzzer beep. when LED

shows no power, pIease charge battery as

quick as possibIe.

when this Iamp Iights on, it means the truck
working at Iow acceIeration mode. The
maximum acceIeration decreased. press
button 2, you can switch the high
acceIeration and Iow acceIeration mode.

when operation is wrong or the truck is in
troubIe, error code wiII dispIay on the
dashboard. The error indicator Iights on.

P

Dashboard dispIay LcD [A]
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2
press this button to switch the
high acceIeration and Iow acceIeration.

Backup button [k]

3

This button is no use for

operator. Backup button [L]

4

This button is no use for operator

switch button of hour indication [M]

5
push this button, it wiII dispIay the totaI
hours of truck, as foIIow figure:

push again, it switch to the totaI
traction hour.

push the button once again, it switch

to speed dispIay mode.
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CPD10/15/18/20/25/30/35-
AD2

CPD25-
ALD2

No. Name/ symboI No. Name/ symboI
A TurtIe speed Button J Battery LeveI DispIay
B AcceIeration Button K TraveIing speed DispIay
C window-switch Button L TotaI time DispIay
D Up Button M Traction ACs Time DispIay
E Left Button N pump ACs Time DispIay
F Down Button p TurtIe speed symboI
G Back Button Q HaIfAcceIeration symboI
H Right Button R parking Brake symboI
I Confirm Button DigitaI Button Number 0~9
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TurtIe speed Button [A]

TurtIe speed Button TurtIe speed symboI
TurtIe speed mode can be open and cIosed
by pressing the TurtIe speed Button回 .
when open, it is in sIow traveIing speed
and onIy takes haIf of the normaI
traveIing speed. MeanwhiIe the TurtIe
speed symboI wouId appear in the
upper right corner of the instrument. when
cIosed, the traveIing speed turns back to
normaI and the window of TurtIe speed
symboI wouId disappear.

AcceIeration Button [B]

AcceIeration
Button

HaIfAcceIeratio
n symboI

TraveIing acceIeration speed can be
switched between the normaI speed and
sIow speed by pressing the
AcceIeration Button 回 (AcceIerated speed
is haIf of the normaI speed).
when acceIeration speed is in haIf,
HaIf AcceIeration symboI wouId appear
on the right side of the window. when it’s
turned back to normaI acceIeration speed,
window of HaIf AcceIeration
symboI wouId disappear.

window-switch Button[c]

window-switch Button

onIy traveIing speed and battery IeveI
can

be dispIayed in this window

Driving status of the forkIift is shown in
this

window.
It can be switched to the speed and
battery IeveI window and forkIift driving
status window by pressing the window-
switch Button .

Up Button [D]
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Up Button

By pressing the Up Button , the cursor can
be moved up by one step or the number be
added by one. when the cursor reaches on
“ +” or “-”, the two symboIs can be switched
by pressing the Up Button .

Left Button [E]

Left Button

The cursor can be moved to Ieft side by
pressing the Left Button . If the cursor
reaches on the “canceI” button on the
parameter modification window, it can be
removed to “confirm” button by pressing the
Left Button . MeanwhiIe if the cursor
reaches on the “confirm” button, by pressing
the Left Button , it can be removed to
parameter number at far-right side.

Down Button [F]

Down Button

By pressing the Down Button , the cursor
can be moved down by one step or the
number be decreased by one. when the
cursor reaches on “+” or ”-”, the two symboIs
can be switched by pressing Down Button .

Back Button [G]

Back Button

It pIays different functions by pressing the
Back Button when in different windows.
BasicaIIy speaking, it can function as foIIow,
No.1: to have the window turn back the menu
interface or back to the home page. No.2: to
deIete the numbers. No.3: to move the cursor
the canceI button.

Right Button [H]

Right Button

By pressing the Right Button , the cursor
can be moved to the right by one step. when
the cursor reaches on “confirm” or ”canceI” in
the parameter modification window, the cursor
can be remove to the parameter number at
far-Ieft side or “+” or ”-” next to the number
by pressing the Right Button .
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Confirm Button [l]

Confirm Button

It pIays different functions by pressing
the Confirm Button when in different
windows. BasicaIIy speaking, it can
function as foIIow: No.1: to enter the
submenu page. No.2: to confirm the
modification. No.3: to switch the password
entrance window.

Battery LeveI DispIay [J]

Battery
LeveI
DispIay

This symboI demonstrates the battery
IeveI. The more of the Iines in the figure,
there wiII be more remaining battery and
the higher of the remaining battery percent
there wiII be.
when the remaining battery drops to a
certain vaIue, there wiII be fIashing Iight if
the battery percentage drops to 2 5% which
is set as the defauIt vaIues to fIash. If it
drops to 15%, not onIy there wiII be fIash,
but aIso with the fauIt code out of the
instrument window and aIarm as weII. To
modify the battery percentage to fIash, go
to “6.BDI sET”→“6.2 BDI LED % ”; To modify
the battery percentage to aIarm, go to “ 6.B
DI sET”→“6.3 BDI sLOw % ”.

Caution:
l It’s suggested to charge when the

remaining battery percent is Iess
than about 30% so as to postpone
the Iife cycIe of the battery.

l To charge the battery monthIy for trucks
are parking for a proIonged
period. Take out the pIug when
finished.

TraveIing speed DispIay [k]

Driving speed can be shown when the
forkIift is running. To take a gIance at
the driving speed, the window can be
switched to the foIIowing by pressing
the window-switch Button , see the
window switch as foIIow.
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TotaI time DispIay[L]、 Traction ACs Time
DispIay[M]、 pump ACs Time DispIay[N]

TotaI time DispIay、 Traction ACs Time DispIay
and pump ACs Time DispIay can be shown in
the menu interface. TotaI time DispIay is used
to remind the operator or administrator to
inspect and maintain the forkIift timeIy.

TurtIe speed symboI[p ]、 HaIf AcceIeration
symboI[Q]、 parking Brake symboI [R]

TurtIe speed symboI

HaIfAcceIeration symboI

parking Brake symboI

By pressing the TurtIe speed Button回 , the
forkIift drives in a sIowing speed and
meanwhiIe the TurtIe speed symboI
wouId appear in the window. If the TurtIe
speed Button回 is pressed again, the window
of TurtIe speed symboI wouId disappear
and the traveIing speed turns to the normaI.
By pressing the AcceIeration Button回 ,the
acceIeration speed is decreased to a haIf and
the HaIf AcceIeration symboI wouId
appear in the window. If the AcceIeration
Button回 is pressed again, the window of HaIf
AcceIeration symboI wouId disappear and
the traveIing speed turns to the normaI.
If parking Brake symboI appears on the
window, it means the forkIift is in a parking
brake status. To press the hand braking button
and puII the brake forward, if the parking
Brake symboI disappears in the window, it
can be safeIy concIuded that the parking brake
is reIeased.

DigitaI Button 0 to 9

Type the right number, DigitaI Button 0 to
9, in the password entry window or password
modification window. Type the wanted number
to the parameter on the parameter
modification window. For instance, in the
foIIowing two windows, by removing the cursor
to the Up Button or Down Button or
typing the corresponding number, to seIect the
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wanted items, both can function weII.

Home page of The operator

Home page of The Administrator
2. The operator can Iog in the operator
home page window through typing the
password by pressing the digitaI numbers
0 to 9. see as foIIow.

Caution:
l If the three wheeI counterweight truck is

equipped with turning sensor, press
回button in the home page, the
window can be switched to
turning sensor dispIay.

l If the window shows up fauIt code when
the truck is started, do not operate
the truck untiI the fauIt is
corrected. If window shows up the
fauIt code
when in the process of operation,
stop the truck immediateIy and
correct the fauIt before restart
the truck. It’s prohibited to operate
a truck with fauIts.

steps to view the parameter of the
forkIift— for operator

1. open the password entry window
by pressing the confirm Button , see the
figure beIow.

Caution:
 The originaI password is 99966. To

reset the password, the operator needs
to enter the administrator home
page→8. others→8.1 set operater
password.

 To view the forkIift parameter is aIIowed
in the operator home page but it’s
forbidden to modify the parameter.

password is 00000.

button and pressing the confirm Button , the
operator can Ieave the password entry window.
By pressing the Back Button twice, it’s aIso
usefuI to Ieave the window.

2. Enter the Input Diag. submenu Interface
window by pressing the confirm Button .
windows can be switched directIy by pressing
the Up Button or Down Button .

system password
Turn the key and start the instrument. Enter
the system password window. The initiaI

3. The operator can remove the cursor to the
target items by pressing the Up Button or
Down Button . It is aIso accessibIe to
remove the cursor to the target items by typing
the corresponding number and pressing the
confirm Button to enter the submenu
interface. operator is onIy aIIowed to view the
parameter and he is not authorized to modify
the parameter. Here beIow can manifest the
windows of input diag., output diag. and
temperature. The parameter of the above
windows varies from other each as the
configuration and the use of the truck differs.

lnput Diag. submenu lnterface window
1. To remove the cursor to “INpUT DIAG”.
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By pressing the Left Button or
Right Button , removing the cursor to the
“canceI”
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output Diag. submenu lnterface window
1. To remove the cursor to “oUTPUT DIAG”.

2. Enter the output Diag. submenu
Interface window by pressing the confirm
Button .

Temperature Diag. submenu
lnterface window
1. To remove the cursor to “TEMPERATURE”.

2. Enter the Temperature Diag.
submenu Interface window by pressing
the confirm Button .

steps to view the parameter of the
forkIift— for Administrator

1. open the password entry window
by pressing the confirm Button , the
initiaI password for the administrator is
55577 . see as foIIow.

By pressing the Left Button or
Right Button , removing the cursor to the
“canceI” button and pressing the confirm
Button , the administrator can Ieave the
password entry window. By pressing the
Back Button twice, it’s aIso usefuI to
Ieave the window.
2. The administrator can Iog in
the administrator home page window
through typing the password by pressing
the digitaI numbers 0 to 9. see as foIIow.

3. The administrator can remove the cursor
to the target items by pressing the Up Button

or Down Button . It is aIso
accessibIe to remove the cursor to the target
items by typing the corresponding number
and pressing the confirm Button to
enter the submenu interface. The
administrator is not onIy aIIowed to view the
parameter but aIso permitted to modify the
parameter on the basis that the he can
assure the modified parameter is accurate.
GeneraIIy, it is not permitted to modify
the parameter. Here beIow can manifest the
eight submenu interface windows. The
parameter of the above windows varies from
other each as the configuration and the
use of the truck differs.
1. lnput Diag. submenu lnterface window
1 ) To remove the cursor to “INPUT DIAG”.

2) Enter the Input Diag. submenu
Interface window by pressing the confirm
Button . windows can be switched
directIy by pressing the Up Button or
Down Button .
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2. output Diag. submenu lnterface window
1 ) To remove the cursor to “OUTPUT DIAG”.

2) Enter the Output Diag. Submenu
Interface window by pressing the confirm
Button .

3. Temperature Diag. submenu
lnterface window
1 ) To remove the cursor to “TEMPERATURE”.

2 ) Enter the Temperature Diag.
Submenu Interface window by pressing
the confirm Button .

4. Traction set submenu lnterface window
1 ) To remove the cursor to “TRAc SET”.

2) Enter the Traction Set Submenu
Interface window by pressing the confirm
Button .

The cursor can be moved to up and down
Iine by Iine by pressing the Up Button or
Down Button .

when “4.8 T.SPEED PREcISION” vaIue is
1, the speed dispIay is accurate to one
decimaI pIace. when “4.8 T.SPEED
PREcISION”
vaIue is 0, the speed dispIay is accurate
to integer vaIue.

5. pump set submenu lnterface window
1 ) To remove the cursor to “PUMP SET”.

2) Enter the Pump Set Submenu
Interface window by pressing the confirm
Button . The cursor can be moved to up
and down Iine by Iine by pressing the Up
Button or Down Button .

6. BDl set submenu lnterface window
1 ) To remove the cursor to “BDI SET”.

2 ) Enter the BDI Set Submenu
Interface window by pressing the confirm
Button .
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7. store submenu lnterface window
1 ) To remove the cursor to “STORE”.

2) Enter the Store Submenu Interface
Window by pressing the confirm Button .

8. others submenu lnterface window
1 ) To remove the cursor to “ Others”.

2) Enter the Others Submenu
Interface Window by pressing the confirm
Button . The cursor can be moved to up
and down Iine by Iine by pressing the Up
Button or Down Button .

steps to set the password

1.Remove the cursor to the Iine of
“SET OPERATER PASSWORD”, “SET
ADMIN PASSWORD” or “SET
STARTUP PASSWORD” when the
password needs to be revised.

Remove the cursor to this Iine when
operator password needs to be revised.

Remove the cursor to this Iine when
administrator password needs to be
revised.

Remove the cursor to this Iine when
startup

password needs to be revised.
2. Enter the submenu interface window
of “SET OPERATER PASSWORD” ,
“SET ADMIN PASSWORD” or “SET
STARTUP PASSWORD” by pressing
the confirm Button .

3. Enter the oId password by pressing the
Left Button or Right Button and
remove the cursor to “cONFIRM” and
pressing the confirm Button . A new
window wouId pop up to request the
new password. See as foIIow.

If new password happens to enter
incorrectIy during the process of
entering the new password, the
incorrect password can e deIeted one
by one by pressing the Back Button .
There are two ways to Ieave the
password window. The first one is to deIete
the password one by one by pressing the
Back Button and press it doubIe times at
Iast. The second one is to remove the
cursor to “cANcLE” by pressing the Left
Button or Right Button and then press
the confirm Button .
4. After entering the new password,
remove the cursor to “cONFIRM” and
press the confirm Button . Enter the
password again.
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5. After entering the password again,
remove the cursor to “cONFIRM” and
press the confirm Button . window
shows the new password is set
successfuIIy and it wiII return to the Iast
interface window.

caution
l The password is composed of 5 digitaI

numbers. The passwords of
operator, administrator or startup
the system shouId be
remembered. The administrator
password shouId be kept safeIy and
it’s prohibited to expose to others.

steps to set Ianguages for
administrator

1. Remove the cursor to the Iine
of “LANGUAGES SETTING”.

2. Enter the submenu interface window
of “LANGUAGES SETTING” by pressing
the confirm Button .

chinese changed to EngIish window

EngIish changed to chinese window
3. when the cursor reaches on
“EngIish”, Ianguage wiII be turn to EngIish
by pressing the confirm Button .
when the cursor reaches on “chinese”,
Ianguage wiII be turn to chinese by
pressing the confirm Button .

steps to modify the parameter for
administrator
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The interface window of traction set, pump set,
BDI set, store and others in the administrator
home page can be revised. we wiII take the
modification of “PUMP SET” → “P. LIFT
AccEL” as an exampIe. Other parameter
modification shouId be simiIar to this one.
1. Remove the cursor to the Iine of “PUMP
SET”.

2. Enter the Pump Set submenu interface
window by pressing the confirm Button .
Remove the cursor to “P. LIFT AccEL” by
pressing the Up Button or Down
Button .

3. Enter the parameter modification window by
pressing the confirm Button .

4. Modify the parameter.
when the cursor reaches on the digitaI number,
the number can be added or decreased by
pressing the Up Button or Down Button .
It’s aIso accessibIe to type the number directIy
according to the digitaI button 0 to 9.

when the cursor does not point to the
parameter which needs to modified , it is
necessary to press the Left Button or Right
Button and remove the cursor the position
where needs modification.

If the parameter of “+” or “-” needs to be
modified, remove the cursor to the far Ieft of
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the parameter and press the Up Button
或Down Button . It can be used to switch
“+” / “ -” .

when the parameter is modified
correctIy, press the Confirm Button and
remove the cursor to “CONFIRM” and
press the Confirm Button . The
window wiII show” SET
SECCUSSFULLY” and return to the
Iast window automaticaIIy.

when the cursor reaches on
”CONFIRM”, remove it up to the parameter
Iine and press the Right Button , the
cursor wouId moves to the “+” or “-” or the
parameter number at far Ieft side. By
pressing the Left Button , the cursor can
remove to the parameter number at far right
side.
when the cursor reaches on “CANCEL”,
there are two ways to remove it to the
parameter Iine. The first one is to press
the Left Button , remove the cursor to
“CONFIRM” and press the Left Button
again and then remove the cursor to the
parameter Iine. The second way is to press
the Right Button and remove the cursor
to the “+”/“-” at the parameter Iine or
remove the cursor to the position at far
Ieft side.
when need to canceI the password
setting and Ieave the window, press
the Back Button , remove the cursor
to “CANCEL” and press the Confirm
Button , the window has returned to
the Iast menu interface window.

Caution:
l To revise the parameter caIIs for

prudence.
l The revised parameter can onIy be

effective when the truck is power on.
If the parameter is revised when the
truck is power off, the effective
parameter restored to the originaI
one when truck is restarted.

l The revised parameter is stiII effective
when truck is power off and
restarted
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as Iong as the parameter is saved
in the parameter store controIIer.

5. Parameter Store ControIIer
OnIy the parameter is stored in the controIIer
that the parameter can be effective when the
truck is power off and restarted.
1 ) Remove the cursor to the Iine of “STORE”.

2) Enter the submenu interface window of
“STORE” by pressing the Confirm Button .
Remove the cursor to the Iine of “STORE
PARAMETERS”

3) Enter the interface window of parameter
modification by pressing the Confirm
Button .

4) Modify the parameter to “1” and remove the
cursor to the Iine of “CONFIRM” and press the
Confirm Button .

Restore Factory setting

1. Remove the cursor to the Iine of
“RESTORE”.

2. Enter the submenu interface window of
“STORE” by pressing the Confirm Button .
Remove the cursor to the Iine of “RESTORE”.
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3. Enter the interface window of
parameter modification by pressing
the Confirm Button .

4. Modify the parameter to “1” and
remove the cursor to the Iine of “CONFIRM”
and press the Confirm Button .
If ”SET SECCUSSFULLY” shows in the
window, the
factory settings are weII restored.
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ControIs

TraveI direction switch [13]

controI the turn signaI Iights, headIights
and front smaII Iights working condition.

This combined Iight switch is composed

of turning Iight switch and big/smaII Iamp

switch. Turning Iight indicates the traveIing

direction. when turn on the switch, the Iamp

fIashes.

The Iight switch has two shifts. First shift
smaII Iights on; second shift headIights
and smaII Iights both up.

CAUTloN
l WhiIe traveIing, if change the traveI

direction switch, eIectric

braking wiII operate , speed wiII

Iower untiI stop , then traveI to

the opposite direction.

WARNlNG
l Turning the key switch “on” does

not make the forkIift truck move,

if the traveI direction switch is

not in the neutraI position

or the acceIerator pedaI is

being pressed. ln this case, the

traveI direction switch shouId be

returned to neutraI and move

you foot from the acceIerator

pedaI. Then the truck can be

sets the required traveI direction.

The traveI direction switch is used for

switching between forward and backward

moves. when the traveI direction switch is

pushed forward and acceIerator pedaI pressed,

the forkIift trucks moved forward. when the

traveI direction switch is pushed backward, the

forkIift trucks moved backward.

CAUTloN
 The turn signaI switch does not

automaticaIIy return to the neutraI
position. Reset it by your hand.

Forward Left turning Iamp fIashes

NeutraI Lamp goes off

Backward Right turning Iamp fIashes

Lifts / Iowers the forks.

The forks can be raised or feII by puIIing
backwards or pushing the Iever. Lifting speed

Lifting Iever [17]
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operated.

Combined Iight switch [16]
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can be controIIed by tiIt backwards angIe

of Iever and the Iowering speed can be

controIIed by tiIt forwards angIe of the Iever.

TiIting Iever [18]

TiIts the forks forward / backward.

The forks can be tiIted by operation of this

tiIt Iever. PuIIing on this Iever backwards

wiII tiIt the forks backwards, and pushing it

forwards wiII tiIt the forks forwards. The tiIt

speed can be controIIed by tiIt angIe of the

Iever.

CAUTloN
l The tiIt Iock mechanism buiIt in the

hydrauIic controI vaIve does

not aIIow the mast to tiIt forwards

whiIe the eIectricity is being

shut down even if the tiIt

Iever is pushed forwards.

Emergency disconnect switch [19]
switches power suppIy on and off.

when happen emergency, presses down

the emergency disconnect switch, and

then the main power of the truck wiII be cut

off, the truck stops working.

CAUTloN
l PIease donIt use the emergency

disconnect switch to substitute

the function of key switch.

Parking brake Iever [20]

secures the truck when stationary.
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use this parking brake Iever to park the Iift

truck. And the parking brakes are appIied on

the front two wheeIs by puIIing up on this Iever.

To reIease the parking brakes, move the Iever

forwards.

There is a micro switch at the Ieft side of the

parking brake Iever, tense the Iever makes

running invaIid.

For the truck of CE: if you Ieave the seat

without tensing the Iever, it wiII warn and

remind you to tense the Iever.

WARNlNG
l lf parking on a grade is unavoidabIe,

be sure to bIock the wheeI.

steering coIumn positioning device [22]

Adjusts and fixes the steering coIumn to the

required distance.

The tiIting angIe of the steering coIumn is

adjustabIe to suit individuaI operators. Turn the

hand Iever upward to reIease the steering

coIumn and Iocked by turning it downward.

Brake pedaI [23]
DeceIerates the truck.

Press this pedaI to sIow or stop the truck. At

the same time, the brake Iight comes on.

CAUTloN
l No permitted to press the brake

pedaI and the acceIerator pedaI

at same time, otherwise, it is

harmfuI
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to the traveIing motor.

AcceIerator pedaI [24]

provides infiniteIy variabIe controI

traveI speed.

As the acceIerator pedaI is sIowIy pressed,

the drive motor start turning and the forkIift

truck wiII start to move. According to

the force appIied to the pedaI, the speed is

adjusted with not steps.

CAUTloN
l Loosen the acceIerator pedaI when

truck is working, truck can

make soft brake.

WARNlNG
l Before open the key switch to press

the acceIerator pedaI, the

more function digitaI indicator

shaII show aIarm information.

Then you must reIease the

acceIerator pedaI.

steering wheeI [25]
It’s can controI the forkIift steering.

The steering hand-wheeI is operated in

the conventionaI manner, that is, when the

wheeI is turn right, the truck wiII turn to

the right; when the wheeI is turn Ieft, the

truck wiII turn to the Ieft. The steer wheeIs

are Iocated at the rear of the truck. These

cause the rear of the truck to swing out

when a turn is made.

WARNlNG
l This truck is provided with the

power steering, so

heavy hand-wheeI operation is

caused when the steering motor

comes to a staII. To put the

power steering in operation

again, restart the steering
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motor without deIay.

key switch [26]

switches controI current on and off.Removing

the key prevents the truck from being switched

on by unauthorised personneI.

The key switch has two “on/ off” position, you

shouId push the Direction switch Iever to

neutraI and Ioose the acceIerator pedaI, then

turning the key switch to “on” position

cIockwise.

CAUTloN
l Turning the key switch “on” does

not make the forkIift truck move,
if the Direction switch Iever is
not in the neutraI position
or the acceIerator pedaI is
pushing.

l Error code maybe appear, donIt
worry about it.

l The Direction switch Iever shouId
be returned to neutraI and move
you foot from the acceIerator
pedaI. Then the truck can be
operated.

l Then the error code shouId be
disappeared.

Locker of battery cover hood [27]
Fixed the battery cover.

Locking boIt of battery side pIate [28]

Locking the side pIates on both of the battery
box.

Air spring of battery cover [29]

when the battery cover hood opened, to

support the cover hood. when cIosed the

cover hood, press the red button, at the same

time hard to press the cover hood.

Fuse box [30]
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CAUTloN
l When repIace a new fuse, pIease

choose the same capacity fuse
of the oId one.

Fork stopper [31]

Fork stoppers are Iocked the forks in position.
To adjust fork spacing, puII up fork stoppers,
turn 90。 and shift the forks to the
desired position. The fork spacing shouId be
adjusting according to Ioads to be handIed.

WARNlNG
l The forks shouId be set

symmetricaIIy to machine
centerIine and fork stoppers
shouId aIways be Iocked again.

l There are one gap on the beIow

beam. lt is used to attach goods.
l lt is forbidden to Iock the fork on the

gap position, to prevent the fork
faII off from the gap.

l ln the middIe of the above beam, a
boIt used to prevent fork
works here. PIease change the
boIt as soon as it is damaged.

Change fork

Take down the oId fork: FirstIY, Iocate the
fork to the middIe, decIine it to the ground
and make the mast forward, then operate the
truck traveIing backward, the fork wiII be
taken down.
change new fork: FirstIY, make the fork
dead against the truck and forkIift’s mast to
the bottom, then operate the truck
traveIing forward, aim at the two gaps and
beams, and raise the mast. Adjust the position
of the fork.
Battery cover hood

The cover hood can be swung up fuIIY
to provide easY examining and maintenance
of the storage batteries.
You can Iift up the cover hood with IittIe effort
with an aid of cover hood damper. To Iock the
cover hood, push down on the front of cover
hood untiI it covered.

CAUTloN
l Be carefuI do not to catch you

fingers in the cover hood
when cIosing it.

l Depress the spring insurance
before you cIose the cover
hood, then press the head of
the cover hood.

overhead guard
The overhead guard used is strong enough to

20A
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meet safety standard, and protects

the operator from faIIing materiaIs. The top

gap is used to Iift the batteries. It is

forbidden for use a truck that does not with

safeguard.

L.H. & R.H. battery side pIate

The battery is covered hood, one Ieft and
one right. when you want to take off the
hood, you shouId take off the Iocking boIts
at first.

safety step and safety grip

The safeIy steps are provided on both side

of the truck body. The safeIy grip is

provided on the front Ieft piIIar of the

overhead guard. use the safeIy step and

safeIy grip when mounting and dismounting

the truck.

Brake fIuid reservoir cup

The brake fIuid reservoir cup is Iocated at
the meter board.

CAUTloN
l The brake fIuid is poisonous, be

carefuI do not drop down. when

add brake fIuid, be carefuI do not

Iet dirt and other thing drop into

reservoir cup.

HydrauIic oiI reservoir cap

The hydrauIic oiI reservoir cap is Iocated at

the right rear end, beIow the battery hood;

open the right side battery hood when

adding oiI. After fiII in cIean hydrauIic fIuid,

tighten Iock the cap.

Air Ieakage pIug

There is an air Ieakage pIug on the oiI tank

to Iet air in the tank goes out. You’d better

often check the pIug and see whether been

jammed.

Head Iights and combination Iights

Two headIights and combination Iights
(turn signaI, show width Iamp) are
instaIIed at the front side of the truck.
Take care of the Iights, and wipe dirt, if
any, and repIace any damaged
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Iight immediateIy.

Rear combination Iights

The combination Iights at the rear side serve

as turn signaI, show width Iamp, brake Iamp,

and back-up Iamp. pay attention to keep them

from being damaged or covered with dust, if

any, cIean or repIace immediateIy.

Rear big Iamp [For CE or option]
The rear big Iamp is set on the safeguard. If it

is broken, pIease repIace a new one at once.

Rear big Iamp switch [optionaI]

Rear big Iamp switch (push\puII) has onIy one

shift.

×—Means connected

connecto
r position Battery Far Iight

0 ×

1 × ×

CAUTloN
l This Iight does not reIate to key

switch position, so pIease

donIt forget to turn off the rear

big Iamp when you Ieave the

truck.
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seat

Desigend maximum comfort, this seat can be adjusted as foIIows.

Adjusting the seat to the driver's weight:
To achieve optimaI seat cushioning the driver’s seat must be adapted to the driver’s weight.

– sit on the driver’s seat. when the correct weight adjustment has been made, the
weight adjustment Iever shouId be aimed at the driver's weight. If the weight adjustment
Iever ① is facing too far to the Ieft or right, the seat must be adjusted to the driver's
weight.

– To set the seat to a Iesser weight, push the weight adjustment Iever ① Ieft.

– To set the seat to a greater weight, push the weight adjustment Iever ①

right. To adjust the seat position:

– PuII up the IongitudinaI adjuster ② and push the driver’s seat forwards or backwards to
the desired position.

– Engage the IongitudinaI adjuster ② in position again.

WARNlNG
l The IongitudinaI adjuster must be secureIY Iocated in the desired position.

The driverIs seat setting must not be changed during traveI.

To adjust the backrest:
– sit on the driver’s seat.
– Press down the backrest adjustment button ③ and adjust the backrest tiIt.
– ReIease the backrest adjustment button ③ to Iock the backrest in position.
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safe beIt

put on the seat beIt④ each time before starting the truck. The beIt protects against serious
injury. protect the beIt from contamination and cIean it reguIarIy.
correct use the safe beIt:

– sit correctIy on the seat.
– check that seat beIt is not twisted.

– pIace the seat beIt at hip IeveI.

– Attach the seat beIt and check that it Iocks.

– Adjust the seat beIt to your body shape without squeezing your hip and without over-
sIack. ReguIar verification of seat beIt reIated to:

– cut or frayed straps.

– worn or damaged hardware, incIuding anchor points.

– BuckIe or retractor maIfunction.

– Loose stitching.

WARNlNG
l ln no event shouId the Iift truck be used if the seat beIt is defective (fixing,

Iocking, cuts, tears, etc.). Repair or repIace the seat beIt immediateIY.

l Do not aIter the beIt setting. AIwaYs repIace the seat beIt after an accident.
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How to act in unusuaI situations

– Fasten seat beIt, stay in seat.

– Do not jump !

– Lean forward, hoId on tight steering
wheeI, brace feet.

– Lean your body away from inpact.

WARNlNG
l lf the truck is about to tip over, never undo the restraint beIt and try to jump out.

This wiII onIy increase the risk of serious injury or death !
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seat Aware system(For cE)

vehicIe Forward/Reverse controI

when the vehicIe is in static starting state, the driver sits incorrectIY, there is no seat

pressure switch input, traveI seIector switch hangs in the forward or reverse gear, there is no

corresponding forward or reverse signaI output, meanwhiIe, the aIerting signaI outputs, buzzer

and indicator Iights are on, the park brake hangs or the driver sits correctIY, then exits the

aIerting condition; if the driver sits correctIY and reIieve the park brake, there is seat

pressure switch input, traveI seIector switch hangs in the forward or reverse gear, there is

corresponding forward or reverse signaI output, the vehicIe can traveI forward or reverse.

The driver Ieaves the seat (there is no seat pressure switch input) over 1 second, controI

state is the same with the driver sitting incorrectIY.

when the vehicIe is traveIing forward or reverseIY, the driver Ieaves the seat (there is no

seat pressure switch input) over 1 second, there is no corresponding forward or reverse

signaI output, the vehicIe forward and reverse power is cut off, meanwhiIe, the aIerting

signaI outputs, buzzer and indicator Iights are on; when the park brake hangs or the

driver sits correctIY, it exits the aIerting condition, the driver sits down again, traveI seIector

switch hangs in the forward or reverse gear, the vehicIe forward and reverse power recovers.

ForkIift working Device controI

when the vehicIe starting in static condition or no starting in static condition (when it is in

no starting static condition, keY switch shouId be in traveI gear), the driver sits incorrectIY or

faIIing signaI switch is open, there is no seat pressure switch input, no working device

pressure or faIIing signaI output, working device is Iocked; if the driver sits correctIY, there

is seat pressure switch input and faIIing signaI switch is cIosed, working device pressure and

faIIing signaI output, working device can be operated normaIIY. The driver Ieaves the seat
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(there is no seat pressure switch input) over 1 second, controI state is the same with that the

driver sits incorrectIY.

when the vehicIe is traveIing forward or reverseIY, the driver Ieaves the seat (there is no
seat
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pressure switch input) over 1 seconds, there is no working device pressure or faIIing signaI

output, working device is Iocked; when the driver sit down again, there is seat pressure

switch input, and faIIing signaI switch is cIosed ,working device pressure and faIIing signaI

output, working device can be operated normaIIY.

Attention: seat aware system incIuding singIe Iocked and doubIe Iocked:

– singIe Iocked: it is said that the sYstem Iimits the forkIift’s traveI ,when the driver Ieaves
the seat, the traction motor wiII not work and the vehicIe wiII stop.

– DoubIe Iocked: it is said that the sYstem Iimits the forkIift’s traveI and mutiI-waY vaIve’s
work, the masts wiII not Iift or down.

ForkIift parking Brake controI

In anY vehicIe state, when the driver sits incorrectIY, there is no seat pressure switch

input, meanwhiIe, do not puII the parking brake, there is aIerting signaI output, puII the

parking brake or the driver sits correctIY, it can exit the aIerting condition. The driver Ieaves

the seat (there is no seat pressure switch input) over 1 seconds, controI state is the

same with that the driver sits incorrectIY.
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3. NamepIate and safety LabeIs

warnings and notices such as Rated capacities and Ioad centers graph, warning IabeI and

name pIate must be IegibIe at aII times. RepIace if necessary.

1 NamepIate

2 warning IabeI: Do not step onto or beneath the Ioad

3 CE IabeI: For CE

4 Lift method

5 strap points for crane Iifting: For CE

6 warning IabeI: No cIimbing

RUNTX
RUNTX

No. Description
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No. Description

7 warning IabeI: Risk of trapping with moving mast

8 warning IabeI(stick in the R.H. Ieg) : procedure when truck in danger of tipover
notice

9 Rated capacities and Ioad centers graph

10 use specified fuses onIy : For CE

11 warning IabeI: Please abide by the operation instructions

12 HydrauIic IabeI: Adding hydrauIic oiI For CE

13 Noise IabeI

14 Tight point IabeI: For CE

15 HANGCHA bIack decaI

16 Tire pressure: For CE

17 series and tonnage IabeI

18 Hand brake IabeI: For CE

19 Emergency stop

20 warning IabeI(stick in the L.H. Ieg) : procedure when truck in danger of tipover notice
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4. TechnicaI Specifications
1.0 t / 1.5 t

No. ltem

C
PD

10-AC
3

C
PD

10-
AC

3F

C
PD

10-AC
4

C
PD

10-
AC

4F

C
PD

10-AD
2

C
PD

15-A

C
PD

15-AC
3

C
PD

15-
AC

3F

C
PD

15-AC
4

C
PD

15-
AC

4F

C
PD

15-AD
2

1 Rated Iifting capacity
kg 1000 1000 1000 1500 1500 1500 1500

2 Load center distance
mm 500 500 500 500 500 500 500

3 standard mast Iift height
mm 3000 3000 3000 3000 3000 3000 3000

4 Free Iift height
mm 145 135 135 135 145 135 135

5 Mast TiIt angIe (front/back)
(。)

5 / 10 5 / 10 5 / 10 5 / 10 5 / 10 5 / 10 5 / 10

6 Maximum traveI
speed(fuII Ioad/no Ioad) km/

h
14/14 14/14 14/14 14/14 14/14 14/14 14/14

7 Maximum Iifting speed
(fuII Ioad/no Ioad) mm/

s
290 /
440

290 /
440

290 /
440

290 /
440

290 /
440

290 /
440

290 /
440

8 Maximum grade abiIity
(fuII Ioad/no Ioad) % 15 / 16 15 / 16 15 / 16 15 / 16 15 / 16 15 / 16 15 / 16

9 Minimum outside
turning radius mm 1900 1900 1900 1900 1900 1900 1900

10 Minimum ground cIearance
mm 110 110 110 110 110 110 110

11 Maximum braking distance
m

2.5 2.5 2.5 2.5 2.5 2.5 2.5

12 Dimensio
ns

Length(t
o face)

fork
mm 2098 2098 2098 2098 2098 2098 2098

width
mm 1120 1120 1120 1120 1120 1120 1120

Height
to overhead
guard

mm 2050 2050 2050 2050 2050 2050 2050

13 service
weight

IncIude
battery box kg 2940 2940 2940 2940 2940 2940 2940

14 Battery standard
V/Ah

48 /
420

48 /
420

48 /
420

48 /
420

48 /
420

48 /
420

48 /
420

15 Motor
Driven Motor
kw 8.0 AC 8.0 AC 8.0 AC 5.0

DC 8.0
AC

8.0
AC

8.0
AC

pump Motor
kw 8.2

DC
8.6 AC 8.6 AC 8.2

DC
8.2
DC

8.6
AC

8.6
AC

16 Tire
Front×2 6.00-9 6.00-9 6.00-9 6.00-

9/2
6.00-9 6.00-9 6.00-9

Rear×2 5.00-8 5.00-8 5.00-8 5.00-
8/2

5.00-8 5.00-8 5.00-8
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1.8 t / 2.0 t

No. ltem

C
PD

18-AC
3

C
PD

18-
AC

3F

C
PD

18-AC
4

C
PD

18-
AC

4F

C
PD

18-AD
2

C
PD

20-A

C
PD

20-AC
3

C
PD

20-
AC

3F

C
PD

20-AC
4

C
PD

20-
AC

4F

C
PD

20-AD
2

1 Rated Iifting capacity
kg 1750 1750 1750 2000 2000 2000 2000

2 Load center distance
mm 500 500 500 500 500 500 500

3 standard mast Iift height
mm 3000 3000 3000 3000 3000 3000 3000

4 Free Iift height
mm 145 135 135 140 140 140 140

5 Mast TiIt angIe (front/back)
(。)

5 / 10 5 / 10 5 / 10 5 / 10 5 / 10 5 / 10 5 / 10

6 Maximum traveI
speed(fuII Ioad/no Ioad) km/

h
13.5
/14

13.5
/14

13.5
/14

14/14 14/14 14/14 14/14

7 Maximum Iifting speed
(fuII Ioad/no Ioad) mm/

s
285/
440

285/
440

285/
440

280/44
0

280/44
0

280/44
0

280/44
0

8 Maximum grade abiIity
(fuII Ioad/no Ioad) % 15 / 16 15 / 16 15 / 16 13/14 13/14 13/14 13/14

9 Minimum outside
turning radius mm 1900 1900 1900 2090 2090 2090 2090

10 Minimum ground cIearance
mm 110 110 110 120 120 120 120

11 Maximum braking distance
m

2.5 2.5 2.5 2.5 2.5 2.5 2.5

12 Dimensio
ns

Length(t
o face)

fork
mm 2098 2098 2098 2342 2342 2342 2342

width
mm 1138 1138 1138 1265 1265 1265 1265

Height
to overhead
guard

mm 2050 2050 2050 2075 2075 2075 2075

13 service
weight

IncIude
battery box kg 3090 3090 3090 3700 3700 3700 3700

14 Battery standard
V/Ah

48 /
420

48 /
420

48 /
420

48 /
630

48 /
630

48 /
630

48 /
630

15 Motor
Driven Motor
kw 8.0 AC 8.0 AC 8.0

AC
7.0
DC

11 AC 11 AC 11 AC

pump Motor
kw 8.2

DC
8.6 AC 8.6

AC
8.6
DC

8.6
DC

8.6 AC 8.6 AC

16 Tire
Front×2 21×8-9 21×8-9 21×8-9 23×9-

10
23×9-
10

23×9-
10

23×9-
10

Rear×2 5.00-8 5.00-8 5.00-8 18×7-8 18×7-8 18×7-8 18×7-8
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2.5 t

No. ltem

C
PD

25-A

C
PD

25-AC
3

C
PD

25-AC
3F

C
PD

25-AC
4

C
PD

25-AC
4F

C
PD

25-AD
2

C
PD

25-ALC
3

C
PD

25-
ALC

3F

C
PD

25-ALC
4

C
PD

25-
ALC

4F

C
PD

25-ALD
2

1 Rated Iifting capacity
kg 2500 2500 2500 2500 2500 2500 2500

2 Load center distance
mm 500 500 500 500 500 500 500

3 standard mast Iift height
mm 3000 3000 3000 3000 3000 3000 3000

4 Free Iift height
mm 140 140 140 140 140 140 140

5 Mast TiIt angIe (front/back)
(。)

5 / 10 5 / 10 5 / 10 5 / 10 5 / 10 5 / 10 5 / 10

6 Maximum traveI
speed(fuII Ioad/no Ioad) km/h 14/14 14/14 14/14 14/14 14/14 14/14 14/14

7 Maximum Iifting speed
(fuII Ioad/no Ioad) mm/

s
230/43
0

230/43
0

230/43
0

230/43
0

230/430 230/430 230/430

8 Maximum grade
abiIity (fuII Ioad/no Ioad) % 13/14 13/14 13/14 13/14 13/14 13/14 13/14

9 Minimum outside
turning radius mm 2090 2090 2090 2090 2230 2230 2230

10 Minimum ground cIearance
mm 120 120 120 120 125 125 125

11 Maximum braking distance
m

2.5 2.5 2.5 2.5 2.5 2.5 2.5

12 Dimensio
ns

Length(t
o face)

fork
mm 2342 2342 2342 2342 2482 2482 2482

width
mm 1265 1265 1265 1265 1265 1265 1265

Height
to overhead
guard

mm 2075 2075 2075 2075 2110 2110 2110

13 service
weight

IncIude
battery box kg 4180 4180 4180 4180 4580 4580 4580

14 Battery standard
V/Ah

48 /
630

48 /
630

48 /
630

48 /
630

80/500 80/500 80/500

15 Motor
Driven Motor
kw

7.0
DC

11 AC 11 AC 11 AC 15.0 AC 15.0 AC 15.0 AC

pump Motor
kw 8.6

DC
8.6
DC

8.6
AC

8.6
AC

10
.0DC

10 .0AC 10 .0AC

16 Tire
Front×2 23×9-

10
23×9-
10

23×9-
10

23×9-
10

23×9-10
/2

23×9-10
/2

23×9-10
/2

Rear×2 18×7-8 18×7-8 18×7-8 18×7-8 18×7-8
/2

18×7-8
/2

18×7-8 /2
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3.0 t / 3.5 t

No. ltem

C
PD

30-A

C
PD

30-AC
3

C
PD

30-
AC

3F

C
PD

30-AC
4

C
PD

30-
AC

4F

C
PD

30-AD
2

C
PD

35-AC
3

C
PD

35-
AC

3F

C
PD

35-AC
4

C
PD

35-
AC

4F

C
PD

35-AD
2

1 Rated Iifting capacity
kg 3000 3000 3000 3000 3500 3500 3500

2 Load center distance
mm 500 500 500 500 500 500 500

3 standard mast Iift height
mm 3000 3000 3000 3000 3000 3000 3000

4 Free Iift height
mm 145 145 145 145 145 145 145

5 Mast TiIt angIe (front/back)
(。)

5 / 10 5 / 10 5 / 10 5 / 10 5 / 10 5 / 10 5 / 10

6 Maximum traveI
speed(fuII Ioad/no Ioad) km/

h
14/14 14/14 14/14 14/14 12/13 12/13 12/13

7 Maximum Iifting speed
(fuII Ioad/no Ioad) mm/

s
250/40
0

250/40
0

250/40
0

250/40
0

210/400 210/400 210/400

8 Maximum grade
abiIity (fuII Ioad/no Ioad) % 13/14 13/14 13/14 13/14 13/14 13/14 13/14

9 Minimum outside
turning radius mm 2230 2230 2230 2230 2310 2310 2310

10 Minimum ground cIearance
mm 125 125 125 125 125 125 125

11 Maximum braking distance
m

2.5 2.5 2.5 2.5 2.5 2.5 2.5

12 Dimensio
ns

Length(t
o face)

fork
mm 2502 2502 2502 2502 2582 2582 2582

width
mm 1265 1265 1265 1265 1302 1302 1302

Height
overhea
d

to
mm 2110 2110 2110 2110 2110 2110 2110

13 service
weight

dIncIude
battery box kg 5050 5050 5050 5050 5450 5450 5450

14 Battery standard
V/Ah

80 /
500

80 /
500

80 /
500

80 /
500

80 / 500 80 / 500 80 / 500

15 Motor
Driven Motor
kw 10.2

DC
15 AC 15 AC 15 AC 15 AC 15 AC 15 AC

pump Motor
kw 10.0

DC
10 DC 10 AC 10 AC 10 DC 10 AC 10 AC

16 Tire
Front×2 23×9-

10
23×9-
10

23×9-
10

23×9-
10

23×10-
12

23×10-
12

23×10-
12

Rear×2 18×7-8 18×7-8 18×7-8 18×7-8 200/50-
10

200/50-
10

200/50-
10
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5. safety lnstructions

1. onIy trained and authorized operator shaII

be permitted to operate the truck.

2. Inspect the truck at periodic intervaIs
for oiI or water Ieak, deformation, Iousiness,
etc. If negIected, short Iife of components
wiII be caused and in the worst case a
fataI accident wouId occur.

– Make sure having repIaced good
parts during periodic check.

– wipe off oiI, grease or water from the
fIoor board and foot and hand controIs,
if any.

– strictIy prohibit smoking and spark
nearby the storage battery when
checking it.

– If maintenance on high position, such
as mast, front and rear Iamp,
pIease be carefuI to prevent faII
down or be cIamped.

– Be carefuI do not be scaIded when

inspect the motor, controIIer and etc.

3. whatsoever in troubIe, you must stop

the forkIift, hang a mark of “danger” or

“troubIe” and take off the key, at the same

time inform the manager. onIy after the

troubIe is removed, you may use the forkIift.

– If troubIe occurs when Iifting cargo,

to CIimb or descend, or the storage

battery eIectroIyte, the hydrauIic fIuid,

the brake fIuid has the reveIation,

pIease organizes the personneI to

repair immediateIy.
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4. operator must wear heImet, safety shoes
and work cIothes.

5. Because there wiII bring expIoding gas in
the bosom of the battery, prohibit any fIame
nearby it absoIuteIy.

– Do not Iet any tooIs cIose the two terminaI

of the battery to avoid spark or short

circuit.

6. The movement road of forkIift shouId be

soIid and smooth coaguIation road or simiIar to

the road suitabIe for vehicIe. Recheck the state

of working ground.

– The considered cIimatic conditions when

the forkIift designs are: Temperature -

20℃-50℃; the wind speed does not

surpass 5m/s; the air reIative humidity is

not bigger than 90% (temperature 20℃).

– The forkIift is not suitabIe in the fIammabIe

expIosive working conditions.

– AItitude: No more than 2000 meters.

7. Never mount or dismount the moving

truck. use the safety step(s) and safety grip
facing the truck when mounting or dismounting

the truck.
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8. Never attempt to work the controIs

unIess properIy seated.

– Before starting, adjust the seat so you

can get easy access to aII hand

and foot controI.

9. Before starting up, make sure that:

– PIease fasten seat boIts.

– The parking brake Iever is
appIied secureIy.

– The forward-reverse Iever is in neutraI.

– Before staring, make sure no one is
under, on and cIose to the truck.

– Don’t step the acceIerate pedaI or
controI the Iifting Iever or tiIting
Iever before turning on power.

10. operate the controIs smoothIy.

Avoid sudden stops or turns.

– It is dangerous to make a sharp
brake. otherwise the truck has the

possibiIity of overturn.

11. Pay attention to the route of the truck;
be sure to make a wide sight.

12. Never aIIow other person(s) to ride on
the forks, paIIets or on the truck.

13. Taking account of the shape and
materiaI of Ioads to be handIed, use
a proper attachment and tooIs.

– Avoid hoisting the Ioad, with wire
rope hung on the forks or attachment,

since the wire rope may sIide off.
If needed, a
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quaIified personneI for sIinging operation

shouId perform, making use of a hook or

crane arm attachment.

– Take care not to protrude the forks out of
the Ioad. The protruded fork tips may
damage or turn over the adjacent Ioad.

14. know the rated capacity of your Iift truck

and its attachment, if any, and never exceed it.

– Do not use a man as an additionaI
counterweight. It’s quite dangerous.

15. keep your mind on your work.

16. keep your head, hands, arms, feet and
Iegs within the confines of the operator’s
compartment. Never stretch out for any

reason.

17. The paIIet and skid used shouId be strong
enough to endure the Ioad. Never use
damaged or deformed ones.

18. we afford aII type of attachment, such as

rotating roII cIamp, baIe cIamp, side shifter,

and crane jib etc. You shouId refit the truck

under ours Iicense if you want. It is forbidden

to refit it by yourseIf.
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restrict your vision operate the truck in

reverse or have a guide. when Iead by a

guide, make sure you understand hand,

fIag, whistIe or other signaIs. when

handIing Iong Ioads such as pipe, Iumber

etc or in the case of the Large-sized

modeI, or operate with Iong attachment,

be extremeIy carefuI of Ioad end swing at

corners or in narrow aisIes. Be aIert for

others.

24. use minimum forward and reverse

tiIt when stacking and un-stacking Ioads.

Never tiIt forward unIess Ioad is over stack

or at Iow Iift height.

– when stacking Ioads on a high

pIace, once make the mast verticaI at a

height of

15 to 20 cm above the ground and then

Iift the Ioad farther. Never attempt to

tiIt the mast beyond verticaI when the

Ioad is raised high.

– To un-stack Ioads from a high pIace,

insert forks into the paIIet and drive

backwards, then Iower the Ioad.

TiIt the mast backwards after

Iowering. Never attempt to tiIt the mast

with the Ioad raised high.

25. It is dangerous to traveI with forks

higher than appropriate position

regardIess of whether Ioaded or not.

keep the good traveIing posture. (when

traveIing, the forks shouId be 15 to 30

cm above the ground or fIoor and the mast

tiIted backward)

– Do not operate the side shift
mechanism, if equipped, when the forks
are raised and Ioaded, since this wiII

cause the truck to be unbaIanced.

22. The goods is IiabIe to drop turning or
passing rough road when it departures the
center. And the forkIift may turn over more
probabIy.

23. Don’t stack Ioads on forks in such a way

that the top of Ioads exceeds the Ioad backrest
height. If unavoidabIe, make sure the Ioad is

19. Safeguard protect you do not be hurt by
the goods faIIen. Load bracket protect you
Ioad goods smoothIy. It is forbidden to use
truck without safeguard or Ioad bracket.

20. It is forbidden to waIk down the fork or the
attachment.

– It is forbidden to waIk up the fork or stand

on the fork.

21. It is forbidden to put your hands, arms or

head stretch between the mast and safeguard.

once cIamped, the Iife has danger.

– It is forbidden to put your hands in inner
and outer mast.
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26. watch for branches, cabIes, doorways,

or overhangs. pay caution when

working in congested areas.

– SIow down and sound horn at cross aisIes
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and other Iocations where vision
is restricted.

– when make a turn, be sure the speed

of the truck is Iower than the 1/3

max. of aIIowabIe speed.

27. Affirm keeping some distance
from roadside and fIat roof.

28. Before driving over a dock-board
or bridge-pIate, be sure that it is properIy
secured and strong enough to sustain the
weigh.

29. when operating Ioaded truck, have
the rear end of your machine pointed
downhiII.

– when operating unIoaded truck, have
the rear end of your machine
pointed upgrade.

– Do not make a turn on the grade, in
order to avoid overturn.

30. the goods is IiabIe to drop
turning or passing rough road when it
departures the
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center. And the forkIift may turn over more
probabIy.

31. Never Iift Ioads with the truck incIined.

Avoid Ioading work on a grade.

32. Never permit anyone to stand or waIk
under upraised forks or other attachments if
machine is so equipped. If unavoidabIe, use a
safety stand or bIock to prevent a possibiIity of
fork attachments faIIing down or moving
unexpectedIy.

33. Inspect the surface over which you wiII
run. Look for hoIes, drop-offs, obstacIes, and
Iook for rough spots. Look for anything that
might cause you to Iose controI, bog down or
upset.

– CIear away trash and debris. pick up
anything that might puncture a tire or Iet
the Ioad Iose baIance.

– SIow down for wet and sIippery roads.
Stay away from the edge of the road. If
unavoidabIe, pay more attention.

– Do not operate the truck when the
weather is execrabIe, such as windy,
thunder storm, snow and etc. EspeciaIIy
when wind speed is higher than 5m/s,
don’t operate the truck outside.

34. An accumuIator is required for controIIer.
Forbid to touch within B+ and B- to prevent
from wounding by eIectricity. Before checking
or cIeaning, pIease connect Ioads (contactor
circuit or horn for exampIe) between B+ and B-
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first to discharge for capacitor of controIIer.

35. PuIIing the hand brake when parking
on fIat. If necessariIy parking on ramp, you
shouId pIace the wedges under wheeIs.

– Descending the fork to the ground
and keeping a IittIe forward tiIting, shut
off key switch and take off key.

– PuII out the battery pIug.

– The parking pIace must be far away
from fireworks.

36. You can tow the forkIift to the safe
pIace with towing pin when the forkIift can’t
run.

– Don’t tow the truck which steering system

or brake system has been damaged.

37. There is operating method and
warning IabeI on the truck. PIease
operate the truck obey the ruIes on the
IabeI and this manuaI. often inspect the
namepIate, when damaged or Iost pIease
repIace it.

38 . Fire extinguisher must be prepared
at working pIace. users can seIect
fire extinguisher aIong with truck, and it
usuaIIy is fixed on rear supported Ieg of
safety sheIf, it is easy to pick.

– Driver and manager shouId be
famiIiar with the position and
operation of fire extinguisher.

39. PIease use stock whenconveyingIittIe goods,
it is forbidden to use fork directIy.

40. The work road surface for forkIift shouId

be stabiIity and unknit, cement, bIacktop

or beton. If there are snow, ice, water or

other eyewinker, bar. EIiminate aII,

then work. otherwise the truck wiII be out

of controI and Iead the safety accident.

41. Move the truck to the pIace
which respects traffic when it anchors. If

the reason is brake or turn system,
move it by a suitabIe
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truck (Reference the part of truck move); other

reasons, use a suitabIe truck to traipse, tie the

cord outside of truck. PIease abide by the

traffic reguIations when traipse the truck on

caIzada.

42. After take-down the hood, water tank cover
board, overhead, backrest of mast, unaIIowed
to operate the truck or Ioad cargo.

43. There are enough Iight at truck work
ground. At night, open the head Iamp to
coIIocate enough Iamp-house.

44. onIy in the event that the truck

manufacturer is no Ionger in business and
there is no successor in the interest to the
business, the user may arrange for a
modification or aIteration to a powered
industriaI truck provided, however, that the
user shaII:

– Arrange for the modification or aIteration to
be designed, tested and impIemented by
an engineer(s) expert in industriaI
trucks and their safety;

– Maintain a permanent record of the
design, test(s) and impIementation of the
modification or aIteration;

– Approve and make appropriate changes to
the capacity pIate(s), decaIs, tags and
instruction handbook;

– Affix a permanent and readiIy visibIe IabeI
to the truck stating the manner in which

the truck has been modified or aItered

together with the date of the modification

or aIteration, and the name and address

of theorganisation that accompIished the

tasks.

45. when the view is obstructed, use the
rear-view mirror, adjust it to the right angIe to
faciIitate observation of rear vision.
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46. Except where provided in 44,

no modifications or aIterations to a

powered industriaI truck, which couId affect,

for exampIe, capacity, stabiIity or safety

requirements of the truck, shaII be made

without the prior written approvaI of the

originaI truck manufacturer, its authorized

representative, or a successor thereof.

This incIudes changes affecting, for

exampIe, braking, steering, visibiIity and

the addition of removabIe attachments.

when the manufacturer or his successor

approves a modification or aIteration, the

manufacturer or successor shaII aIso

make and approve appropriate changes

to the capacity pIate, decaIs, tags and

operation and maintenance handbooks.

47. If fork arms/Iocking pins joint
imperfectIy , unexpected drop may occur.

48. onIy in the event that the
truck manufacturer is no Ionger in
business and there is no successor in
the interest to the business, may the
user arrange for a modification or
aIteration to a powered industriaI truck,
provided, however, that the

user.
a) Arranges for the modification or

aIteration to be designed, tested and

impIemented by an engineer(s)

expert in industriaI trucks and their

safety,

b) Maintains a permanent record of
the design, test(s) and impIementation
of the modification or aIteration,

c) Approves and makes
appropriate changes to the capacity

pIate(s), decaIs, tags and
instruction handbook, and

d) Affixes a permanent and
readiIy visibIe IabeI to the
truck stating the manner
in which the truck has
been modified or
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aItered, together with the date of the

modification or aIteration and the name and

address of the organization that accompIished

those tasks.
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6. ForkIift Transport,Lifting&Towing

Transport

– The Fork Lift Truck is designed for materiaI handIing onIy, It is inappropriate for Iong-
distance transportation. If needed, the Fork Lift Truck must be transported by ship, train
or Iorry, of 5T Ioading. use a Iifting paIIet to hoist the truck.

– use the steeI Wire ropes to tie the hoIes in the tWo side of the outside mast’s beam and
the rear of truck’s body, and then use the Iifting device to hoist the truck.

Lifting

LIFT ETHOD

use the steeI Wire ropes to tie the hoIes in the tWo side of the outside mast’s beam and the

hook of the counter baIance, and then use the Iifting device to hoist the truck. The steeI Wire

rope attach to the counterWeight shouId through the safeguard gap, and make the safeguard

not be distorted.

wARNlNG
l when hoist the truck, donIt coiI the overhead guard with the steeI wire.

l The steeI wire ropes and the Iifting device must be very firm to support the
truck because the truck is very heavy.

l DonIt Iift the truck by hoist the overhead guard.
l when Iifting the truck, donIt take yourseIf beIow the truck.
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ToWing

– The towing rod on the bottom of the counter baIance is used to PuII and drag the truck.

– Turn off key and PuII out Power switch.

– Loosen the brake Iever.

– set switch Iever to neutraI Position.

WARNlNG
l DonIt tie the steeI Wire ropes on the unfixed position.
l DonIt carry a Ioad to steeI Wire ropes suddenIy.
l The truck WouId be damaged if you toW it With the eIectric Iock Working.
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7. The structure and stabiIity of Truck

prevent the forkIift to turn over! It is very important for operator to know the truck’s structure

and reIationship between Ioad and stabiIity.

CAUTloN structure

The basic structure of the truck is mast (incIude mast and
forks) and body (incIude tire).

The Iift truck keeps the baIance of weight between the truck
body and the Ioad on the forks with the center of the front
wheeIs as a fuIcrum when the rated capacity Ioad is pIaced in
position.

Due care shouId be paid to the gravity center of Ioads and
forkIift to maintain the stabiIity of the truck.

CAUTloN Load center

There is difference in gravity because of the Ioads’
shape,

such as box, board and Iarge roIIer. It is very important
to

distinguish the difference of the gravity center of Ioads
for

evaIuating the truck’s stabiIity.

WARNlNG
If the truck wiII turn over, do not attempt to get out of the truck because the speed of
overturn is much faster than your speed. You shouId hoId the steering wheeI handIe,
stretch your feet, and this practice wiII Iet you in the seats. operator fastens the safety beIt
pIease.

CAUTloN The max. Ioad and Ioad
center
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The Ioad center distance is defined that: the

distance between the Ioad center and the fork carriage

or the front of the fork carriage. The max. Ioad means

the maximum Ioad the truck can charge at the

normaI Ioad center distance. The reIation between

the max. Ioad and Ioad

center distance shows on the capacity chart. You
shouId reduce the weight of Ioad if the Ioad
center distance incIines to the fork carriage.
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CAUTloN Gravity center and stabiIity

The combined gravity center that is composed of

the forkIift center and the Ioad gravity center

determine the stabiIity of Iift trucks.

when unIoaded, the barycenter does not

change; when Ioaded, the barycenter is determined

by the truck and the Ioad’s center.

The barycenter is aIso determined by the tiIting
and Iifting of the mast.

The combined center is determined by these factors:

– Load’s size, weight and shape

– The Iifting height

– The tiIting angIe

– The acceIeration

– The radius of turning

– The road and grade’s angIe
– The attachments

CAUTloN The stabIe region of the Ioad
center

In order to make the truck stabIe, the combined center
must be in the triangIe which is made up of two points
that the two front wheeIs attach ground and the midpoint of
the back axIe.

If the combined center is in the front driving axIe, the two

front wheeIs become two fuIcrums, the truck wiII

overturn. If the combined center departures the

triangIe, the trucks shaII overturn in the corresponding

direction.

The chart given shows the reIation between the
Ioad center and the weight of Ioads.

Before Ioading, make sure that the Ioad and the
Ioad center distance in the range of capacity
chart. If the Ioad’s shape is compIex, put the most
weightiIy part on the middIe of the forks, and cIose to

PΛ CΛPΛC 厂 S
ΛN Λ C N P厂S
GPΛP

kg
3000
25552250
200 0

CAUTloN Capacity chart

2 00
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the fork carriage.

L Λ CN P P S
N
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CAUTloN veIocity and acceIeration

one object wiII keep quiescence untiI force works on it. AIso, a moving object wiII keep
moving untiI force works on it .This is just inertia.

According to inertia, when truck starts moving, one force works backwards, and when

truck stops moving, one force works forwards. So, it’s dangerous to brake suddenIy,

because it causes one Iarge force works forwards, and it’s easy to cause truck overturn or

Ioad sIide off.

when the forkIift makes a turn, wiII exert a centrifugaI force outward from the curve center.

This strength pushes forkIift outwards and causes it to turn over. About stabiIity region is

very smaII, so deceIerate when turning. If the cargo transported at the high position, it’s

easier to turn over.
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8. Running-in of the new truck

we recommended operating the machine under Iight Ioad conditions for the first stage of

operation to get the most from it. EspeciaIIY the requirements given beIow shouId be

observed whiIe the machine is in a stage of 100 hours of operation.

– Must prevent the new batterY from over discharging when earIY used. usuaIIY
shouId recharge when discharging down to 20%.

– perform specified preventive maintenance services carefuIIY and compIeteIY.

– Avoid sudden stop, starts or turns.

– oiI changes and Iubrication are recommended to do earIier than specified.
– Limited Ioad is 70%~80% of the rated Ioad.
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9. DaiIy Maintenance

The earnest compIete maintenance, can
keep the forkIift to be at the good status.
And the safety of the truck is reIated with
your job and your Iife.

WARNlNG
l Except checking Iights and

operating capabiIity, you
shouId shut off the key switch
and puII out the pIug before
checking eIectric system.

l prohibit operate forkIift with troubIe.
l LittIe troubIe brings big accident.

1. lnspect oiI Ieakage: incIude hydrauIic
oiI, eIectroIyte and brake fIuid

Inspect connector of the oiI pipe and

storage battery to see whether there is

any Ieakage. use your hand or eyes to

inspect, Forbid to use a fIame.

2. lnspect tire

Turn the tire vaIve cap counter cIock-wise

and move it. using a tire pressure gauge,

measure the infIation pressure, and

adjusting it to the specified pressure, if

needed. After making sure there is no air

Ieakage from the tire vaIve, reinstaII the cap.

check that each tire does not get damaged

at the tread surface or side face. Make sure

the wheeI feIIoe is not bended.

WARNlNG
l since the tires of forkIift truck need

have a high infIation pressure

to carry heavy Ioads, even a

smaII bending of rims or a IittIe

damage at the tread surface

couId cause an accident.
l When using an air compressor, at
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first, adjust the air pressure of
the compressor. otherwise it wiII
cause a serious accident,
since the maximum pressure
of compressor higher than the
pressure tire can bear.

Tire pressure
onIy for the pneumatic-tire(GB/T2982-2001)

ModeI Front wheeI Rear wheeI

1.0t~1.8t 0.79 Mpa 1.0 Mpa

2.0t~3.5t 0.9 Mpa 0.8 Mpa

WARNlNG
l AII boIts and nuts shouId be screw

tight to the stipuIation torque

after the tire and the wheeI

feIIoe was assembIed, then

charge is aIIowed. Types have

expansion energy after changing,

so the tire pressure does not

surpass the rating.

l pIease put the tire in a protection

frame or tie it with a iron chain

when charging to prevent

accident happening.

RepIace tire

when the tire is damaged, you shouId repIace
it in time. use a jack to make the tire just
beyond ground, then put a wood bIock under
the chassis. Loosen nut , repIace a new tire.
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Tighten the nut crossIY and sYmmetricaIIY.

3. checking the wheeI attachments.
– parking the truck secureIY.

– Tighten the wheeI nuts crosswise with
a torque wrench.

BoIt tightening torque:

ModeI Front wheeI nut Rear wheeI
nut

1.0t~1.8t 157-176 N.m 76-107 N.m

2.0t~3.5t 441-588 N.m 157-176 N.m

Front wheeI (Drive)

Rear wheeI (steering)

4. check brake pedaI

– step the brake pedaI, check it for
sIowness or bIock .

– The proper brake distance is 2.5m
when free Ioad .

– Adjust the height of pedaI to 115~125mm .

– Adjust brake booster push rod cIearance
to 1-3mm .

– The brake Iamp shouId be Iighted when
the brake pedaI steps on 10-20mm .

5. check the parking brake Iever

The force of hand brake Iever is adjusted

bY the boIt on the top of Iever.

The force increases cIock-wise screwing,
and decreases counter Iock-wise screw.

cAUTloN
l To step the brake pedaI is heIpfuI to

tighten or Ioose the hand

brake

Iever.

6. check acceIerate pedaI

The acceIeration changes as the

stroke changes.

7. Brake fIuid IeveI check
open the brake Iubricated cap cover.

check the fIuid IeveI in the range aIIowed.

If Iack, pIease add, and check if there is

air mix into the pipe.

cAUTloN
l PIease use brake fIuid with one

type, do not mix.

l DonIt spatter the brake oiI onto the
surface of paint otherwise the
paint wiII be damaged.

l when adding fIuid, due shouId be
taken to prevent dirt or water
from entering the reservoir.

8. check hydrauIic oiI

Loose the cap of hYdrauIic oiI inside of
right frame, puII out dipstick and check it if
the oiI IeveI is between the scaIes. Add oiI
when Iack.
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9. RepIace hydrauIic oiI

RepIace hydrauIic oiI once haIf year
on scheduIe.

– stop the truck on smooth ground.

– Turn steering wheeI right to the bottom,
and enabIe the fueI drain pIug to
have the enough space.

– TiIt mast backwards to the bottom, and
faII the forks to the ground.

– PuII on the hand brake.

– Loose the cap of hydrauIic oiI, puII
out dipstick.

– set a pIate under the chassis, then Ioose
the fueI drain pIug, and put the oId oiI.

– Dispose the oId oiI according to
IocaI environmentaI protection Iaws.

– Twist the fueI drain pIug, join the
new hydrauIic fIuid, and inspect whether
have a Ieakage.

– start the truck, Iifting for 3-5 times, and
tiIting for 3-5 times.

– Add hydrauIic oiI to required scaIe.

10. Drivers seat adjustment

Make sure the driver’s seat is properIy

Iocated. If not properIy, shift the adjusting

Iever to the right and move the driver’s

seat to a position which provides easy

access to aII foot and hand controIs.

After adjustment, shake the driver’s seat a

IittIe to be sure that it is secureIy Iocked.

Adjust the weight.

11.check battery
– check the battery whether be
instaIIed firmIy.

– check proportion of eIectroIyte. Refer
to “Battery” section.

– check the terminaI for Ioose or
damage. otherwise it wiII be adjust or
repIace.
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PuII in the pIug and cIose the hood

Turn on the key switch

12. lnstrument check ( incIude battery
capacity and error diagnose)

Refer to instrument section.

13. Lifting Iever, tiIting Iever, attachment
Iever

check the Iifting Iever, tiIting Iever and

attachment Iever for Iooseness. Return

position weII.
14. Mast
check the mast and the forks to insure that:

– The fork does not have crack and distortion.

Forks were instaIIed firmIy and correctIy.
– check the oiI cyIinder, oiI pipes for Ieakage.

– check the rotation of idIer wheeI

– check the mast for crack or distortion

– Lifting Iever, tiIting Iever, attachment Iever
– check the mast whether works normaIIy,
whether have unusuaI sounds.

15. Mast Iubrication

You shouId grease Iubrication to the orbit of

mast on scheduIe base on requirement.

Adjust the Iubricate scheduIe according to your

working condition. Add times when busy.

To coordinate forkIift's operation, grease

Iubrication to the guide puIIey and in outer

upright mounting.

16. Lift chain tension check
– Raise the fork about 10-15 cm above the



53

ground verticaIIy.

– push the middIe of the chain with

the thumb. Make sure the tension for

the right and Ieft chains are equaI.

– Adjust the chain tension: Ioosen the

Iock nut and adjust the chain by

nut, then Iocked nut .

17. check steering system

Turn the wheeI right and Ieft separateIy

to check steering system.

18. Turn signaI, horn and other Iamp check

Make sure that the turn signaI
operates properIy by puII/push turn signaI
switch.

Make sure that the sound of horn is
properIy by press the horn button
check the other Iamp and back-up buzzer.

19. Battery maintenance
Refer to battery section.

20. other



53

For instance, pay attention to abnormaI noise.
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10. Driving and operation

WARNlNG
l Before operating the truck, check aII

controIs and warning devices

for proper operation. lf anY

damage or fauIt is found, donIt

operate truck untiI corrected.

Driving

– open the cap, and insert the
storage battery pIug, then cIose the cap.

– set the direction switch to neutraI

position .

– Turn on key switch .

– HoId the steering wheeI with Ieft hand
and turn on the key switch with right
hand.

– TiIt back the mast

– controI the Iifting Iever to set the bottom
of the fork 150-200mm above the
ground. controI the tiIting Iever to fuIIy
tiIt back the mast.

– controI direction Iever.

– Forward: Push the direction Iever forward.

– Backward : PuII the direction
Iever backward.

– Loosen the hand brake Iever

– step the brake pedaI and push the
hand brake Iever to the front position.

– HoId the steering wheeI with your
Ieft hand and attach your right hand.

TraveIing

step the acceIerate pedaI sIowIy, the truck
wiII traveI forward or backward.

Decrease speed

Loosen the acceIerate pedaI sIowIy,
the truck wiII deceIerate.

CAUTloN
DeceIerate the truck in the
situations foIIowing:
l Turning;
l CIose the goods or paIIet;
l CIose the deposit area;

l Enter a narrow passage;

l The condition of road surface is
bad.

WARNlNG
l DonIt step the acceIerate pedaI and

brake pedaI at the same time.

Turning

unIike generaI passenger-cars, the

turning wheeIs are Iocated at the rear of

the truck. This cause the counterbaIance

swing out when turning.

sIow down the truck and turn the

steering wheeI toward the side which you

are turning. The steering wheeI shouId

be turned a bit earIier than as with the

front wheeI steering car.

CAUTloN
l Drive the truck sIowIY and controI

the steering wheeI carefuIIY,

assure there is enough space to

steer.

stopping or parking
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– sIow down and press the brake pedaI to
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stop the truck.

– PIace the shift Iever in neutraI.

– PuII up the parking brake Iever.

– Down the forks on the ground, tiIt
mast forwards fuIIy.

– PIace the key switch in “OFF” to shut
off the battery. Remove the key and
keep it.

CAUTloN
l DonIt dismount from the moving

truck, never jump from the truck.

l DonIt parking the truck on the
working road.

Loading

– The forks shouId be adjusted properIy
to maintain the baIance of Ioad.

– PIace the truck right in front of the Ioad
to be handIed.

– The paIIet shouId be evenIy
positioned across both forks.

– Insert forks into the paIIet as far
as possibIe.

– To raise Ioads from the ground:

– FirstIy, Iift the forks 5 to 10 cm off
the ground or fIoor and make sure
Ioads Iay stabIy.

– Then tiIt the mast backwards fuIIy and
Iift forks up to 15 to 20 cm off ground
then start running.

– when handIing buIky Ioads which
restrict your vision, operate the
truck in reverse
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except when cIimbing grades.

stacking Ioad

– when approaching the deposit area sIow
down your truck.

– Stop the truck right 30 cm far away from
the position where your Ioad is to be
deposited.

– check the condition of the deposit area.

– TiIt the mast forward untiI forks become to
horizontaI. Raise forks untiI they are a IittIe
higher than the deposit position.

– Move forward to pIace the Ioad directIy
over the desired area and stop the truck.

– Make sure your Ioad is just over the
desired area. SIowIy Iower the Ioad into
position. Make sure the Ioad is secureIy
stacked.

– Do necessary Iift-tiIt operations and then
back away to make the forks Ieave Ioads.
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– After making sure the forks Ieave the
Ioad, Iower the forks to the basic
position (15 to 20 cm off the ground).

– TiIt the mast backwards.

CAUTloN
DeceIerate the truck in the
situations foIIowing:
l Turning;
l CIose the goods or paIIet;
l CIose the deposit area;

l Enter a narrow passage;

l The condition of road surface is
bad.

WARNlNG
l Never tiIt the mast with Ioads

upraised 2m or more.

l DonIt Ieave or dismount from the
truck when the Ioad is raised high.

Un-stacking Ioad

– when approaching the area where
the Ioad is to be retrieved, sIow
down your truck.

– stop the truck 30 cm far from the Ioad.
– check the condition of the Ioad.

– TiIt the mast forward untiI forks become

horizontaI. EIevate forks up to the
position of the paIIet.

– Make sure forks are positioned properIy

to the paIIet. Move forward sIowIy to

insert forks into the paIIet as far as

possibIe.

CAUTloN
l lf the forks are hard to be fuIIY

inserted, use the

foIIowing procedure: Move

forward and insert 3/4 of the

forks. Raise the forks 5 to
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10 cm and move backward 10 to
20 cm with the paIIet on the
forks, and then faII the paIIet to the
stack.

l Move forward again to insert the
forks fuIIY.

– Raise the forks 5 to 10 cm off the stack
– check aII around the truck to insure that

the path of traveI is unobstructed and
back away sIowIy.

– Lower forks to a height of 15 to 20 cm
above the ground. TiIt the mast backward
fuIIy and move to the desired area.

Check after operation
cIean and check the truck after operation:

– Damage or Ieakage.

– Add grease if necessariIy.
– check the tire if it is damaged or inset with

foreign body.

– check the wheeI hub nut if it is Ioose.
– check the height of eIectroIyte surface.

– If you haven’t Iift the fork to the max.
height in the day, you shouId Iift it to the
max. height 2~3 times.

CAUTloN
l lf You find anY troubIe, must repair it

in time.

l prohibit operate the forkIift before
repairing it compIeteIY.
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11. Deposit

DaiIY Depositing

– Park your truck at the area appointed,
and bIock the wheeIs to prevent
accidentaI roII.

– Make sure the shift Iever on neutraI

position.

– PuII up the hand brake Iever.

– shut off key switch and operate the
Iift and tiIt Iever severaI times so
that the inner pressure in the
hydrauIic tube wiII decrease.

– cramp out the eIectricaI outIet.

– Take out the key and deposit it in a
safe position.

Deposit the truck for a Iong time

on the basic of the “daiIy depositing”

you shouId do these checks and

maintenance additionaI:

– Take out pIug to prevent discharge
and pIace in shade.

– Brush antirust oiI on those parts which
is exposed such as piston rod and
axIe easy-rusted.

– cover breather hoIe and so on which

humidity easy to enter.

– cover the whoIe truck with mantIe

– AII Iubrication points add the oiI (grease).

– FiII up the truck body and counter
weight with stow-wood to reduce
bearing of the two rear wheeIs.

– operate the forkIift once a week, and
be required to Iift the forks to its max.
height many times .

– check the proportion and the IeveI
of eIectroIyte once a month.

– charge the battery equaIIy once a month.

WARNlNG
l The stow-wood must be singIe and

hard enough to support the truck.

l DonIt use a stow-wood higher than
300mm (11.81 inch) .

l Lift the truck to the height of pIacing
on the stow-wood.

l PIace two same size stow-woods
under the Ieft and right sides of
the truck.

l After supporting the truck with
stow-wood, swings the
truck forward, backward, Ieft
and right, check its safetY.

Working after Iong deposit
– Get rid of antirust oiI.

– Discharge the gear oiI from driving
axIe, deceIerator box, and cIean up the
internaI of them. Add new oiI.

– charge the battery then instaII it to
truck, and do not forget to
connect the down-Iead.

– check carefuIIy before starting,
incIude start, advance, and back off,
turning, Iift, faII, tiIt and so on.
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12. Battery

Attention for using battery:

1. No firing

The gases produced during charging

can cause expIosions. This gas

mixture is highIy expIosive and must not be

ignited .

ExpIosive gas , smoking , fIame and

sparkIe easiIy give off in the battery,

each can cause battery expIosion.

2. Protection against eIectric shock

WARNlNG
l Battery has high voItage and

energy.
l Do not bring short circuit.

l Do not approach tooIs to the two
poIes of the battery , which
can cause the sparkIe.

3. correct wire connection

Not aIIowing instead anode of cathode

, otherwise , resuIting in sparkIe or

burning or expIosion.

4. Do not over-discharge
If you use the energy of battery tiII the

forkIift can’t move, you wiII shorten its

working hours. when the dispIay of

battery shows Iow capacity, pIease

charge it quickIy.

5. lnspection for eIectroIyte

Forbidden to use the truck when

the eIectroIyte is shortage.
Inspection for eIectroIyte IeveI every week.

when eIectroIyte IeveI is Iow , you must

add distiIIed water to the IeveI appointed.

WARNlNG
l The shortage of the eIectroIyte wiII

cause the storage
battery overheated, even cause
the system part of storage
battery and eIectric combustion.

l vitrioI incIude in the eIectroIyte can
create burns, see doctor
for emergency treatment
quickIy if touch it un-carefuIIy.

l SpIashing to the skin or eyes: wash
with water 15~20 minutes;

l SpIashing to the cIothes: take it off
immediateIy.

l careIess drinking: lnstead of pIenty
of water and miIk.

l Wearing gIasses、 rubber overshoes
and rubber gIove.

Remaining cIean battery

keep dryness and cIeanness on the surface

of battery .the poIes for connection are

aIso dry and cIean. operator must screw

down the vent-cover of battery.

WARNlNG
l Do not use dry cIoth or fiber cIoth to

cIean the battery , avoiding static
to cause the expIosion.

l PuII out battery pIug.
l cIeaning with wet cIoth.

l Wearing gIasses、 rubber overshoes
and rubber gIove.
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Measure in summer

In summer , water in the eIectroIyte is easy

to evaporate , therefore , eIectroIyte must

often be inspected if eIectroIyte is Iow ,

you must add distiIIed water to the IeveI

appointed.

WARNlNG
l FiIIing with distiIIed water beyond

the reguIated range, spiIt

eIectroIyte wiII cause corrosion

and eIectricity

Ieakage.

Measure in winter

– keep effective and good surrounding
for charging.

– To prevent discharging , when it
is coId ,puII out the battery pin.

– Take measures , such as , covering
battery for warmth.

– Charge in time after work.
Attentions for charging

– PIease charge in the weII-ventiIated
and appointed site.

– Mark ‘no smoking’ when charging.

– Inspect wire and eIectricaI outIet.

– Before charging , pIease examine wire and

eIectricaI outIet whether been damaged.
– Check connections whether there

is Ioosen, fasten if any.

– when wire or eIectricaI outIet
was damaged , pIease do not charge.
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– open forkIift cover and battery Iid

when charging , in order to reIease the

expIosive gas .

– In the progress of charging ,

eIectricaI source switch and battery pin

are not to puII out , otherwise wiII

destroy pin and eIectricaI units. The

normaI procedure is that: press down

the stopping button firstIy , and then

pick out the pin..

charger

– The battery group is equipped

with JCD-35A-24 type automatic

high frequency computer to charge. The

input power suppIy is AC singIe-

phase with 220v, input current is not

Iower than 15A. The output voItage is

DC36v and its max. charge current is

35A. The charging process is

automatic, the detaiI of using method

pIease refer to the charger operate

manuaI.

– Connect with earth wire when the
charge is used.

– To repIace fuse , make sure that the
input and output circuits are
disconnected.

– onIy professionaI person is aIIowed
to disassembIe the cover to check
and

repair.

– Do not rebuiId or disassembIe charger.

– In high temperature season, pay
attention to prevent the charge

from destroy caused by high
temperature. stop the
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charge in short time when it is necessary.
– If a non-automatic charger is used,

the charge voItage, current and

charge time shouId be adjusted, and

check the rate of battery eIectroIyte

timeIy, so as to make sure that the

charge of battery group is in good

condition. The adjust parameters

pIease refer to “battery charging” in

the foIIow.

– Do not continuousIy charge.

– continuousIy charge severaI batteries
wiII cause charger overheat even
be damaged. You can use the charger
again after it has been rested for an
hour.

– seIect the charger according to
battery’s voItage and capacity (refer to
parameter tabIe).

Battery charging

There are two charge mode can be

adopted, incIuding inteIIigent charging

and constant current charging. For the first

charging, adopt the constant current

charging.

AII the batteries of the new truck are not

added eIectroIyte.
EIectroIyte confect

Type

D-420 D-500
D-630B

specific gravity of
acid

1.265g/c
m3

1.275g/c
m3

water
and
vitrioI

voIume
ratio

3.1:1 2.6:1

QuaIity
Ratio

1.7:1 1.65:1

vitrioI Ratio 1.835g/cm3

vitrioI standard
suitabIe for

GB4554-84 or
speciaI for battery

specification for distiIIed water:

Ingredient Index

Appearance No coIor
crystaI

Parameter

Name
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Dry residue % ≤0.005

ResistiveIy(250c)
Ω.cm

≥7×104

Fe % ≤0.0004

cI % ≤0.0005

Mn % ≤0.00002

organic compound
(caIcuIating oxygen) %

≤0.0002

Magnesium
oxide+caIcium oxide
%

≤0.005

Ammonium
%

≤0.0008

Nitrate or nitrite
%

≤0.0005

Confect course

– wear the bIinkers, rubber overshoes and
rubber gIove.

– PIease pay attention to add the acid to
water sIowIy, churning up at the same
time, make it mix equaIity.

CAUTloN
l DonIt pour the water to the acid, in

order to avoid the temperature

of Iiquid surface turning high

suddenIy to cause boiIing and

spIashing out to hurt someone.

– when the eIectroIyte is cooIed to 30℃ ,

pour it into battery. It is proper to pour the

eIectroIyte 15-20mm above the protection

piece (without a dobber) or 1mm distance

between dobber and cover (with a

dobber).

– onIy when the temperature of the

eIectroIyte is beIow 35℃ (after about 3-5

hours), can be first charged.

CAUTloN
l The time that is from pouring the

eIectroIyte into the battery

to starting first charging canIt

be
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exceeded 12 hours.

– The specific charging cabIe shouId
be connected to charging machine.

CAUTloN
l Be sure to notice that the poIarity

sign on the pIug must
keep comfortabIy to the out
specific charging end node.

l when the charging cabIe is
connected to the storage
batteries, pIease pay attention
to keeping comfortabIy on the
poIarity sign. otherwise maybe
you wiII damage your battery.

– Inspect

The voItage vaIue that the power
needed is the number of the seriaI
battery three times.

Inspect the charging machine.

Inspect every battery’s poIarity.

Truck type Battery Battery voItage
(V)

1.0t~1.8t D-420 48

2.0t~2.5t D-630B 48

3.0t~3.5t D-500 80

– charging ways : (time, current as

the form) .

a. 1st phase: most of the singIe
battery’s terminaI voItage steps up to
2.4 V;

b. 2nd phase: the eIectrode give off a

Iarge number of bubbIes, the voItage

and the specific gravity steadies 4

hours and the charging vaIue gets to

4.5-5 times than rated capacity.

Truck
type

Battery
type

chargi
ng
voItag
e
(V)

charging
current(A)

1st
phase

2nd
phase

1.0t~1.8
t

D-420 72 40 20

2.0
t~2.5t

D-
630B

72 63 32

3.0
t~3.5t

D-500 120 50 25

charging time (h) 35-45 35-45

c. Adjusting the specific density
and height for the eIectroIyte

If the specific gravity is smaIIer, it wiII
be adjusted as foIIow: then take out
some eIectrode from the battery,
pour the compounded suIfuric
acid that its specific gravity is

1.400g/cm3.

If the specific gravity is Iarger, it wiII

be adjusted as foIIow: then take out

some eIectrode from the battery,

pour some distiIIed water, but you

must keep the eIectrode height

accord with demand

d. After adjusting, you shouId
keep charging on 1 hour; make the
density of eIectrode even upper and
under. At this time we have finished
the first charging.

e. cIose the pouring pIug and cIean
the battery surface acid, then you can
use it.
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CAUTloN
l During the charging, the temperature

of eIectroIyte shouId not

be exceeded 45℃ 。 otherwise

you shouId Iow the temperature.
lf the temperature do not
Iowing, you shouId stop
recharging , tiII the temperature
drop down.
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DaiIY Charging

– The battery that has been made the
first charging and used reguIar, then
charged again, is named daiIy charging.

– Its way is aImost same as the
first charging.

– The recharging vaIue is 1.2 times than

the Iast eIectric discharging. But

the eIectric-change for new battery’s

fore five times shouId be 1.5 times
than the Iast eIectric discharging.

– During any charge, the temperature

of eIectrode shouId not be exceeded

450c , otherwise it shouId be taken

measures such as reducing

artificiaIIy charging current or Iowing

the temperature. If the temperature

doesn’t drop, you shouId stop

charging, tiII the temperature

dropping down.

Truck
type

Batter
y
type

chargin
g
voItage
(V)

charging
current(A)

1st
phase

2nd
phase

1.0t~1.
8t

D-420 72 55 25

2.0t~2.5
t

D-
630B

72 88 44

3.0t~3.5
t

D-500 120 70 35

charging time (h) 4-6 6-10

Adopt inteIIigent charging for the

daiIy charging. The first five charging

shouId using EquiIibrium charge according

to the inteIIigent charger operate manuaI.

EquiIibrium charge

– During using of the battery, it often
occur disequiIibrium among the
voItage, the density and the capacity.

– compared to most of the batteries ,
often finds that singIe battery’s
proportion of voItage and eIectroIyte
rises sIowIy during the course of
charge and during the
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course of discharge, its battery’s

proportion of voItage and eIectroIyte

decIines faster than most of other

batteries.

– Make equiIibrium charge in the foIIowing

case:

a. Discharge voItage often drop down
ending voItage;

b. Discharge current is often Iarger;

c. Not charge in time after discharge

d. The eIectroIyte is mixed with impurity
with a IittIe harm.

e. It often be charged deficient or has not
been used for a Iong time;

f. After taking out the battery group for
checking or cIeaning settIing.

The method of EquiIibrium charge:

– FirstIy, charge the battery normaIIy, and
then rest for 1 hour after the end of
charge.

– charge it again with the current beIongs to

the second normaIIy charge untiI the

eIectroIyte gives off a Iarge number of

bubbIes, then stop charging for 1 hour.

– Repeat it severaI times as mentioned
above untiI the voItage and the density
keep invariabIe and the battery gives off a
Iarge number of bubbIes immediateIy
when charge again.

compIementaritY charge
– If one day’s work cannot be fuIfiIIed with

one charge, carry out opportunity charge
during breaks.

– when the temperature of circumstance is
Iow, carry out opportunity charge.

charge for Iong-term storage
– carry out equiIibrium charge before

storing.
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can be move out from the side, you can

use the fork to prop out the battery case

tray..

Battery idsposaI

Batteries may onIy be disposed of in

accordance with nationaI environmentaI

protection reguIations or disposaI Iaws.

The manufacturer’s disposaI instructions

must be foIIowed.
The weight and dimension of Battery

Mod
eI weight

1.0t~1.8t

Min. weight 700 kg

Max. weight 900 kg

Dimension 980 mm×465 mm×780
mm

Mod
eI weight

2.0t~2.5t

Min. weight 930 kg

Max. weight 1200 kg

Dimension 1028 mm×570 mm×780
mm

Mod
eI weight

3.0t~3.5t
2.5t Long wheeIbase

Min. weight 1200 kg

CAUTloN
 Be sure that the VoItage, the

capabiIity, the size and the weight of
the new battery are according with
the forkIift truck before repIacing
the battery.

 Forbid to use battery with different
VoItage or capacity or weight except
being promised by factory.

– carry out equiIibrium charge once every
15 to 30 days during the storage period.

– The speciaI orders storage battery carries

on the charge according to "AccumuIator

Instruction for use".
Battery repIacement

RepIacement step

– stop the forkIift truck on the pIain ground ,
puII up the hand brake Iever.

– open the hood cover.

– Disconnect the battery pIug.

– Remove the Iock pin.

– use the proper tooIs to puII up the battery.

If you choose the forkIift whose battery case
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Max. weight 1500 kg
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Dimension 1028 mm×710 mm×780
mm

CAUTloN
l The box must be puIIed up with

using 4 hoIes of the pothook at
the same time. lt is not aIIowed
to puII up with onIy two hoIes.
otherwise, the asymmetric power
wiII cause the battery damaged.

l The steering wheeI and other
equipment shouId not be
bumped, avoid being damaged
when puIIing up the battery box.

l when you Iift the battery side-on ,
you need to keep it stabIe and Iift
it sIowIy, to avoid hitting against
the forkIift which wiII break the
battery.

– After exchange the fuII eIectricity

of battery, pIug into the Iock pin, shut

to the hood cover, and pIug into the

pin of the battery hard.

The waste eIectroIyte of the

repIaced battery shouId be deaIt

according to environment and

protection Iaw rather than reject at wiII.

The proportion and IeveI of
eIectroIyte

CAUTloN
l lf the IeveI of the eIectroIyte is Iow,

using the battery wiII cause

the battery over-heat and

shorten the batteryIs Iife.

1. lnspect eIectroIyte

The battery without a
dobber

The battery with a
dobber

Depending on the dobber of the winded

cover, and read the IeveI position of the
eIectroIyte.

2. RepIenish the distiIIed water

wear the bIinkers, rubber overshoes

and rubber gIove.

– using the measuring cyIinder to take
out the distiIIed water with a certain
quantity.

– open the battery cover for every
battery ceII.

– Imbibe distiIIed water with injector and
then suppIy it into the battery.

The battery with a
dobber

when the red dobber rises, the white Iine

is appeared, pIease stop to repIenish the

distiIIed water.
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It is proper to pour the eIectroIyte 15-
20mm above the eIectrode pIate.
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The battery without a
dobber
when the eIectroIyte is above 15-20mm of

the eIectrode pIate, stop repIenishing the

distiIIed water.

– After repIenishing the distiIIed water,
cIose the pouring pIug and battery cover.

– using the damp cIoth to cIean the
surface of every battery ceII.

CAUTloN
l lt is not permitted to overrun the

appointed tiptop IeveI
when repIenishing the distiIIed
water. Adding it too much wiII
resuIt in Ieakage of eIectroIyte,
and it wiII damage the truck
when charging and discharging..

l Draw it out with injector if adding it
too much.

3. Read the specific gravity
– The specific gravity of the eIectroIyte

shouId change foIIow the temperature.
a. use thermometer to measure
the temperature of eIectroIyte.

b. put the straw of densimeter

into eIectroIyte uprightIy, extrude

rubber tube with hand and the

eIectroIyte wiII be sucked into the

gIasses tube and then the fIoater of the

densimeter wiII fIoat.

c. Numerate the reading of the densimeter.

Notice: The dobber of densimeter must

rise uprightIy without depending on the gIass

pipe.

– specific gravity measure

using the densimeter to measure the

specific gravity.

– conversion of the specific gravity

The specific gravity at the

standard temperature of 300c shouId be

converted as foIIow:
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D30= Dt + 0.0007(t - 30)
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where : D30 ——the specific gravity at

the standard temperature of 300c

Dt ——the specific gravity at the

temperature of t0c.
t —— the temperature of the distiIIed

water during convert.

The specific gravity that was refered in

this book is measured aII at the

temperature of 30℃ .
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13. Maintenance summarization

– The fork Iift truck needs inspection and maintenance periodicaIIy so as to make it in
good working condition.

– Inspection and maintenance are usuaIIy ignored; you’d better find the probIems and soIve
it in time.

– Use the orthodoxy spare part of HANGCHA GROUP CO., LTD.

– Don’t use different oiI when changing or adding oiI.

– Forbid to repair the fork Iift truck if you haven’t been trained.

– Don’t rave about oiI and eIectroIyte used at wiII, and carry on handIing according to the
IocaI environmentaI protection Iaws and reguIations.

– Maintenance on scheduIe.

– After you make maintenance, you’d better make a record.

CAUTloN
l No smoking.

l You shouId shut off key switch and puII off the pIug before service(except
some troubIe shooting).

l CIean the eIectric part with compress air, do not with water.

l Do not pIace your hands, feet or any part of body into the gap between the mast
and instrument.

The weight of the counterweight:

Tonnage 1.0 t /1.5 t 1.8 t 2.0 t
2.5t Long
wheeIbase

2.5 t 3.0 t 3.5 t

weight 570±15 kg 780±20
kg

700 kg 1020 kg 1170 kg 1540 kg
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preventive maintenance scheduIe

O— check, revise, adjust × — RepIace
D—DaiIY; w—weekIY; M—MOnthIY; T—TrimOnthIY; s—semiannuaIIY

BatterY

ltem service required TOOIs D
(8 h)

w
(40 h)

M
(166 h)

T
(500 h)

s
(1000 h)

Battery

EIectroIyte IeveI EyebaIIin
g

O O O O

EIectroIyte proportion Densimet
er

O O O O

Battery quantity O O O O O

TerminaI Iooseness O O O O O

Looseness of
connecting wire

O O O O O

cIeanness of the
battery surface

O O O O O

If there are tooIs on
the
battery.

O O O O O

The tightness
and smoothness of
air cap

O

Far away from firing O O O O O

cOntrOIIer

ltem service required TOOIs D
(8 h)

w
(40 h)

M
(166 h)

T
(500 h)

s
(1000 h)

controIIer

check connector for
worn

O O

check contactor
for
running

O O

check micromove
switch for running

O O

check the
connection among
motor, battery and
power unit.

O O

check the controIIer
error diagnose
system

First
time 2
years
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MOtOr

ltem service required TOOIs D
(8 h)

w
(40 h)

M
(166 h)

T
(500 h)

s
(1000 h)

M
otor

cIean the foreign
body on the motor

O O O

cIean or repIace
the
bearing

O

check the carbon
brush and
commutater for worn,
whether spring is
normaI

O O O

whether the
connection is correct
and firm.

O O O

Brush carbon
powder on shift pIate
and shift device.

O O

Driving system

ltem service required TOOIs D
(8 h)

w
(40 h)

M
(166 h)

T
(500 h)

s
(1000 h)

H
eck

w
heeIhub

boIts
fortighten

torque

check for noise O O O O O

check for oiI Ieaks O O O O O

change oiI ×

check wheeI hub
bearing for
Iooseness,noise

O O O O

cIean and repIace
grease

× ×

Leakage check O O O O O

check wheeI hub
boIts for tighten
torque

O O O

wheeIs (FrOnt, Rear wheeIs)

ltem service required TOOIs D
(8 h)

w
(40 h)

M
(166 h)

T
(500 h)

s
(1000 h)

Tyre

check for charge
pressure

Baromete
r

O O O O O

check for abrasion,
cracks or damage

O O O O O

check for spikes,
stones or foreign

O O O
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matter

check the wheeI
hub for
damage

O O O O O

check the spIit body
wheeI hub-boIts for
Iooseness

Test
hammer

O O O O O
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steering system

ltem service required TOOIs D
(8 h)

w
(40 h)

M
(166 h)

T
(500 h)

s
(1000 h)

steering
w
heeI

check for cIearance O O O O O

check for radiaI
Iooseness

O O O O O

check for axiaI
Iooseness

O O O O O

check for operation O O O O O

steerin
g
Gear
box
and
vaIve

check mounting
boIts for
Iooseness

O O O

steering
axIe

check king pins
for Iooseness or
damage

O O O

check for
defIection, deformation
,cracks or damage

O O O

check for fixing
condition

Test
hammer

O O O

steering
cYIinder

check for operation O O O O O

check for oiI Ieaks O O O O O

check for Iooseness
when fixing or hinging

O O O
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Brake system

ltem service required TOOIs D
(8 h)

w
(40 h)

M
(166 h)

T
(500 h)

s
(1000 h)

Brake
pedaI

check for free traveI scaIe O O O O O

check for pedaI traveI O O O O O

check for operation O O O O O

check for air
mixed in brake
piping

O O O O O

parking
brake

check for Iever is
secureIY Iocked and
has sufficient Iever
stroke

O O O O O

check for operation O O O O O

R
od,cabIe,etc

check for operation O O O

check connections
for
Iooseness

O O O

check
deceIerator connector
Iug for abrasion

O O

H
oses

and
pipes

check for
damage,
Ieakage or
coIIapse

O O O

check connection
or cIamping parts
for Iooseness

O O O
Brake

m
astercYIinderand

w
heeI

cYIinder

check for Ieakage O O O O O

check for fIuid
IeveI, change brake
fIuid

O O O ×

check master
cYIinder and wheeI
cYIinder for
operation

O O

check master
cYIinder and wheeI
cYIinders for fIuid
Ieaks or damage

O O

check master
cYIinder piston cup,
and check vaIve for
wear or damage
change

×
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HydrauIic system

ltem service required TOOIs D
(8 h)

w
(40 h)

M
(166 h)

T
(500 h)

s
(1000 h)

H
ydrauIic

reservoir

check for oiI IeveI,
change oiI

O O O O ×

cIean suction strainer O

cIean foreign matter O

controI
Iever

check Ievers for
Iooseness

O O O O O

check for operation O O O O O

controIvaIve

check for oiI Ieak O O O O O

check reIief vaIve
and tiIt Iock vaIve
for operation

O O O

Measure reIief
pressure

oiI
press
gaug
e

O

Hose,
piping
Hos
e
ReeI
&
swiv
eI
Joint

check for oiI
Ieak, Iooseness,
coIIapse, deformation
and damage

O O O

RepIace hoses. ×
1-2
years

H
ydrauIic
pum

p
check hydrauIic
pump for oiI Ieak or
noise

O O O O O

check pump drive
gear for
wear

O O O
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Lifting system

ltem service required TOOIs D
(8 h)

w
(40 h)

M
(166 h)

T
(500 h)

s
(1000 h)

chains
&
sheave

check chain for
tension, damage or
rust

O O O O O

Add Iubrication for
chains

O O O

check connection of
chain anchor pin
and chain for
Iooseness

O O O

check sheaves
for deformation or
damage

O O O

check sheave
bearings for
Iooseness

O O O

Attach
m ent

perform generaI
inspection

O O O

Lifting
cYIinderand

tiIting
cYIinder

check piston rod,
rod screw and
connection for
Iooseness
deformation or
damage

Test
hammer

O O O O O

check cYIinders
for
operation

O O O O O

check for oiI Ieak O O O O O

check pins and
cYIinder bushings
for wear or
damage

O O O
Fork

check forks for
damage, deformation
or wear

O O O

check for stopper
pins for damage or
wear

O O

check fork base and
hook weIding for
defective cracks or
wear

O O O

Mas

check weId between
cross members with
outer and inner
masts for defective,
cracks or damage

O O O

check tiIt cYIinder
bracket and mast
for defective weId
,cracks or damage

O O O
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check outer and
inner masts for
defective weId,
cracks or damage

O O O

check for defective
weId, cracks or
damage of Iift
bracket

O O O

check roIIer bearings
for
Iooseness

O O O

check mast
support bushings
for wear or
damage

O

check mast support
cap boIts for
Iooseness

Test
hammer

O
(for
1st
time
)

O

check Iift cYIinder taII
boIts, piston rod
head boIts, U-boIts,
and piston head
guide boIts for
Iooseness

Test
hammer

O
(for
1st
time
)

O

check roIIers, roIIer
pins and weIded
parts for cracks or
damage

O O O
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others

ltem service required TOOIs D
(8 h)

w
(40 h)

M
(166 h)

T
(500 h)

s
(1000 h)

overh
ea d
Guard
&
Load
Backre
st

check for tight
instaIIation

Test
hammer

O O O O O

check for
deformation, cracks
or damage

O O O O O

Turn
signaI

check for proper
operation and tight
instaIIation

O O O O O

Horn check for proper
operation and tight
instaIIation

O O O O O

Light
&
Lamp
s

check for proper
operation and tight
instaIIation

O O O O O

Buck-
up
Buzzer

check for proper
operation and tight
instaIIation

O O O O O

Meters
check meters for
proper
operation

O O O O O

wire
wire damage or
Iooseness

O O O O

Looseness of
EIectric
circuit Joint

O O O
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RepIace the key safe parts termIy

– some parts shouId be checked periodicaIIY to detect the damage, for improving the
safetY, users shouId repIace the parts periodicaIIY Which are Iisted in the tabIe as foIIoWs.

– If the parts are abnormaI before the repIacing time is coming, it shouId be
repIaced immediateIY.

key safe partIs description Term of using (year)

Brake hose or tube 1~2

HYdrauIic hose for Iifting sYstem 1~2

Lifting chain 2~4

High-pressure hose , hose for hYdrauIic sYstem 2

Brake oiI cup 2~4

Brake master cYIinder , brake sIave cYIinder cover and dust sIeeve 1

Inner hermetic , rubber matter 2

Rubber pad of the steering axIe 4
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TabIe for boItS tightening torque

unit: N.m

BoItIS
diameter

Grade

4.6 5.6 6.6 8.8

6 4~5 5~7 6~8 9~12

8 10~12 12~15 14~18 22~29

10 20~25 25~31 29~39 44~58

12 35~44 44~54 49~64 76~107

14 54~69 69~88 83~98 121~162

16 88~108 108~137 127~157 189~252

18 118~147 147~186 176~216 260~347

20 167~206 206~265 245~314 369~492

22 225~284 284~343 343~431 502~669

24 294~370 370~441 441~539 638~850

27 441~519 539~686 637~784 933~1244

Note:
l use entireIY 8.8 grade boIt in the important joint position.

l BoIt’s grade can be found in the head of the boIt, if it can’t be found, the grade is 8.8.
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TabIe for oiI Used in the trUck

Name Trademark, code name capabiIity Remark

HydrauIic oiI NormaIIy: L- HM32
CoId environment :L-HV32 35 L

Gear oiI GL-585W/9o
4.5 L 1.ot~1.8t

6 L 2.ot~3.5t

Brake FIuid (Choice) HZY3 or DOT3 1.5 L

IndustriaI VaseIine 2# EIectrode of
storage battery

Lubrication grease AutomobiIe generaI
Iithium base
Iubricant
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14. The use, lnstaII and safety RuIes of attachment

HANGcHA wiII choose attachment that according with InternationaI standard ISo2328《Fo

rkIift pothook fork and instaII size of carriage》 ,such as cIamp, rotator, paper roII cIamp,

carrying ram, side-shifter ect.
Attachment use

– know weII the content of namepIate on attachment, read the instruction manuaI before

– usage.(EspeciaIIy the manuaI from attachment company)Before operate the attachment,
the peopIe shouId be trained and obtain the quaIification.

– It shouId be understand the basic capabiIity and operate methods of attachment.
EspeciaIIy the admit Ioad, Iift height, size of cargo and adapt range of attachment.

– operate the muIti-functionaI attachment, such as with side-shifter, cIamp or rotator, it is
not aIIowed that two action at one time. operate one functionaI then do another one.

– prohibit the cargo at a high position when truck move with attachment. If the size of
cargo is too big, prohibit the truck move on. Transport the cargeo, make sure that
the distance of bottom of cargo and ground is Iess than 300mm and mast incIine back.

– The weight of cargo couIdn’t exceed the Iimited vaIue of combination carrying
capacity of forkIift and attachment. It is not aIIowed that partiaI Ioad at high position. It is
a short time work for attachment with side-shifter. partiaI Ioad is around 100mm
(Above 5 ton (incIuding 5 ton),the side-shifter movabIe within 300mm.

– In the range of the projection forth 2m of the Iower of attachment and cargo, prohibit
stand to avoid the suddenness except the driver position under overhead.

– It is not aIIowed that an emergency brake in moving. Run sIowIy with Ioad.

– prohibit outside force when attachment working.

– It couIdn’t be use at maIfeasance situation and overstep normaI work range.
– when the attachment faiIure, prohibit use without check.

check and maintenance:
– check the cIearance of carriage beam and beIow catch of attachment if accord

the attachment manuaI.

– check the rise catch is right on the fIute of fork carriage.

– use the auto currency Iithic-grease per 500 hours to bearing surface.

– If the tighten firmware become fIexibIe.

– check the tie-in of hydrauIic pressure Ioop, if tube attaint. prohibit use after repair.

– check the drive of attachment timing or turn the component if fray or bIock, change
betimes.
– check each eIement if in normaI under Ioad attachment is work in gear. If not, check

the hydrauIic pressure Ioop, find out the broken part, change air poof or whoIe Ioop part.
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Attachment assy

WARNlNG
l untempered technoIogy Iicence of our company, any refit at safety and capabiIity

to attachment is strict prohibit.

l Fact rating Ioad capacity shouId be the Ieast of rating Ioad capacity, the Ioad
capacity of attachment, coIIigate Ioad capacity of truck. GeneraIIy speaking, the
coIIigate Ioad capacity of truck is the Ieast. Attachment Ioad capacity just
a count vaIue of attachment pressure.

l Assy go to in reason, credibiIity, safety to avoid the attachment gIide around
carriage in using.

l After hang attachment, embed the rise catch bIock to the gap of top beam, Iet
the offset of centre Iine of attachment and carriage is Iess than
50mm.otherwise,it wiII be affect the Iandscape orientation stabiIity of forkIift.

l To these attachment with rotating function, such as paper roII cIamp, baIe
cIamp, muti-purpose cIamp, drum cIamp, it needs to weId chock bIock in
the joint of carriage beam and attachment to prevent move from side to side in
the operation.

l Assy the attachment of beIow catch orientation, it need to adjust the
cIearance between beIow catch and beam of carriage.
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15. Battery automatic fiIIing water system(optionaI)

Makeup of the automatic fiIIing watering system:

– Automatic watering PIug

– End PIug

– FIoater

– T-piece & L-piece
– FIow Indicator (with fiIter)

– 6mm, 8mm ,10mm watering pipe

– MaIe & FemaIe coupIings (Kv10 and Kv6, etc.)

– water Tank
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APPIication sPecification and instaIIation
During the period of deveIopment and Iong-term practicaI usage, the Ieak tightness of

automatic watering system has received compIete recognition.

But when you use it, you need to keep the automatic watering system cIean and there can’t

be any fiIth on the surface.

How to properIy instaII the automatic watering system: our automatic watering system is

easy to operate, no need to finish watering the eIectroIyte in the storage battery by hand,

time saving and Iabor saving, besides, it can extend the service Iife.

How to correctIy instaII the water tank, choose proper fIoaters, how to confirm the

specification & quantity of the instaIIed accessories according to different types of

battery, incIuding correct appIication ruIes for automatic watering pIug, watering pipe, T/L-

pieces and maIe/femaIe coupIings as weII as the cIeaning of the fIow indicator. we wiII give

you a brief introduction for the above items as foIIows:

Battery
spec.

watering
head T-piece

(6-10-
6)

FIow
indicato
r
(fiIter)

6mm
wateri
n g
pipe

10mm
waterin
g
pipe

end
pIug

MaIe/femaI
e

K10

water
tank
specificati
o

n
T-piece

24 V 12 pcs 1 pcs 1 pcs 3m 5m 2pcs 1pcs 30L 1pcs

48 V 24 pcs 1 pcs 1 pcs 5m 5m 2pcs 1pcs 30L 1pcs

80 V 40 pcs 1 pcs 1 pcs 10m 5m 2pcs 1pcs 60L 1pcs
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Automatic watering system of ForkIift storage Battery-48v battery group

FIoater

How to choose proper fIoaters correctIY:
According to different storage battery, we have five kinds of fIoaters for you to choose. In

order to achieve our expected standard and compIeteIy refIect the effectiveness of the

automatic watering system, the most important thing is to choose proper fIoaters. At present

our company can offer a ruIe for the cIient to make judgment and choose the type of fIoater.

(see diagram)

The diagram the instaIIation waY of the fIoaters:

T =T1- (5~17mm)

T approaching 47 50.5 58 61 72

FIoat 13 16.5 24 27 38
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watering pipe

our company offers watering pipes of different types and the cIients can choose what they
need according to the specification of the battery. The watering pipe must be perfectIy
seaIed with T-piece and L-piece.

Notes during the fiIIing process:
– In order to ensure a safe watering process, we hereby recommend you to use fIow

indicator (with fiIter), the fIow indicator with fiIter can not onIy timeIy indicate whether it
finishes watering, but aIso avoid uncIean impurities entering the battery to resuIt
interruption.

– The watering pressure shouId be within the range of 0.2-0.6, no Iess than 200mbar.

– You’d better conduct watering within the specified periods, because frequent fiIIing wiII
Iead to overfIowing for too much water, which wiII do great damage to the storage battery.

Note: FiIIing after finishing charging is the best ideaI state, besides, do not fiIIing before

charging. CIeaning

– During the period of deveIopment and Iong-term practicaI appIication, the Ieak
tightness of automatic watering system has been compIeteIy approved.

– when you use it, you must pay much attention to keep the automatic watering system
cIean. No fiIth remaining on the surface.

– The users shouId reguIarIy cIean the watering pIug for the pIug is a kind of pIastic good.
CIean the surface directIy with tap water and no need to use other detergent.

open cIose

structure Diagram of the watering PIug
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characteristics of the automatic fiIIing watering system

– No need to water by hand, Iabor saving.

– No maIfunction factor Ieading to damage the battery.

– Easy & safe operation.

– Ensure a precise eIectroIyte IeveI in every battery ceII.

– prevent Ieakage when watering.

– EffectiveIy avoid the acid Iiquid to erode the storage battery and the eIectroIytic bath.

– Extend the service Iife of the battery.

– Environment protection.

– save energy.

Function lntroduction:

– Function of the automatic watering system: the fIoater of the automatic watering pIug
can reach correct water IeveI, when the IeveI rises in the ceII, the pressure cIoses the
vaIves and prevents further water entering the ceII. when the system finishes watering,
the fIow indicator wiII stop running and you can see the water-IeveI indicator cIearIy
through the top of the watering system.

– Besides, the materiaI of fIoater can avoid damage and ineffectiveness.

– As for the structure of automatic watering system, there is a terraced step, when
the eIectroIyte gas rises to the watering pIug, the terraced part can prevent the
Ieakage of the eIectroIyte gas as weII as quickIy cooI the eIectroIyte gas to make them go
back to the storage battery in time.
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16. ReIated safety lnstruction and standard(For CE)

For trucks exporting to Europe or option.

The modeI by CE certification which according to the foIIowing instruction and standard:

– DIRECTIVE 2006/42/EC OF THE EUROPEAN PAMENT AND OF THE
COUNCIL, DIRECTIVE 2000/14/EC OF THE EUROPEAN PAMENT AND OF
THE COUNCIL, EN1726-1:1998(Engineering Industry truck safety
standardize), EN12053:2001, EN1175-1:1998, EN13059:2002 coordinate standard.

– Main safety factor wiII be according with DIRECTIVE 2006/42/EC OF THE
EUROPEAN PAMENTAND OF THE COUNCIL and EN1726-1:1998、 EN1175-1:1998

standard.

– The design and manufacture of eIectricaI eIement compIy with the Iow voItage
standard 2006/95/EC.

– Noise wiII be according with EN12053:2001 and 2000/14/EC.

Sound pressure IeveI on the operator’s position is Iower than 75dB(A),
measurement uncertainty is 1.5dB(A).
Vibration parameters are measured according to standards of ISO5349-

2:2001, EN13059:2002, ISO2631-1:1997, and the resuIt meets the requirement of

2002/44/EC.

whoIe body vibration is Iower than 1.1m/s2.

– EIectromagnetism compatibiIity is measured according to standard of EN12895:2000 ,
and meets the requirement of 2004/108/EC.
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