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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preecedures—tsed—to—developth CHIERE—S ptended—for-tts—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criterianegeded for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documérnt‘may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all sueh“patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about 1SO’s adhefence to the
World Trade Organization (WTO) principles in the Techniical Barriers to Trade (TBT) see the following
URL{www.iso.org/iso/foreword.html

The ¢ommittee responsible for this document isNSO/ TC 82, Mining.
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ction

This document is a type-C standard as stated in ISO 12100.

The machinery concerned and the extent to which hazards, hazardous situations or hazardous events

are covered

When requi

are indicated in the Scope of this document.

rements of this type-C standard are different from those which are stated in type-A or

type-B standards, the requirements of this type-C standard take precedence over the requirements of
the other standards for machines that have been designed and built according to the requirements of

this type C standard

The machin
rock, at a fi
Shearer loag
be remotely]
systems of g

s concerned work with tools for cutting minerals such as coal, ore, salt and surreunding
ked or variable height and are guided on armoured face conveyors or their atfachments.
lers have built-in haulage systems. They can be directly operated by one or miore drivers or
or program controlled. Plough systems are remotely controlled. Wireless rémote control
hearer loaders are used in the immediate environment of the machines;

Vi
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Un

derground mining machines — Mobile extracting

machines at the face — Safety requirements for shearer
loaders and plough systems

1 Scope

This
occu
shea
reas

This
expld

This

document specifies safety requirements to minimize the hazards listed in Clausd
' during the assembly, use, maintenance, repair, decommissioning, disassembly.and
Fer loaders and plough systems when used as intended and under conditions of|niisug
nably foreseeable by the manufacturer, in underground mining.

document does not cover any hazards resulting from explosive atmospheres. Requi
sive atmospheres can be found in ISO/IEC 80079-38.

document is not applicable to machines that are manufactured before the date of its pi

2 Normative references

The
cons
undg

ISO 3

ISO 3
symh

ISO 1
comy

ISO
Comi

ISO 74
ISO 9

ISO ¢
inter

following documents are referred to in the text incstich a way that some or all of t
Fitutes requirements of this document. For dated-references, only the edition cited
ted references, the latest edition of the referenced*document (including any amendme

457:2003, Earth-moving machinery — Guards,— Definitions and requirements

864-3, Graphical symbols — Safety coleuirs and safety signs — Part 3: Design principles |
ols for use in safety signs

1413:2010, Hydraulic fluid powér — General rules and safety requirements for syster
onents

b405-1, Earth-moving mdchinery — Symbols for operator controls and other display)|
non symbols

731:2003, Ergonemics — Danger signals for public and work areas — Auditory danger s}
244, Earth-nioving machinery — Machine safety labels — General principles

D355-1, Ergonomic requirements for the design of displays and control actuators — Pq|
nctions\with displays and control actuators

ISO 1

| 4 that can
disposal of
e which are

rements for

iblication.

heir content

applies. For
hts) applies.

for graphical

ns and their

s — Part 1:

gnals

rt 1: Human

2300:2010, Safety of machinery — General principles for design — Risk assessment and r

sk reduction

[SO 12922, Lubricants, industrial oils and related products (class L) — Family H (Hydraulic systems) —
Specifications for hydraulic fluids in categories HFAE, HFAS, HFB, HFC, HFDR and HFDU

ISO 13732-1, Ergonomics of the thermal environment — Methods for the assessment of human responses to
contact with surfaces — Part 1: Hot surfaces

ISO 13849-1, Safety of machinery — Safety-related parts of control systems — Part 1: General principles
for design

ISO 13850, Safety of machinery — Emergency stop function — Principles for design

ISO 14120, Safety of machinery — Guards — General requirements for the design and construction of fixed
and movable guards

© ISO
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ISO/IEC 80079-38, Explosive atmospheres — Part 38: Equipment and components in explosive atmospheres
in underground mines

IEC 60204-1:2005, Safety of machinery — Electrical equipment of machines — Part 1: General requirements

IEC 60204-11, Safety of machinery — Electrical equipment of machines — Part 11: Requirements for HV

equipment for voltages above 1000 V a.c. or 1500 V d.c. and not exceeding 36 kV

IEC 60529, Degrees of protection provided by enclosures (IP code)

[EC 60947-1, Low-voltage switchgear and controlgear — Part 1: General rules

[EC 61310-1[ Safety of machinery — Indications, marking and actuation — Part 1: Requirements jor, vjsual,
auditory and tactile signals

[EC 61439-1| Low-voltage switchgear and controlgear assemblies — Part 1: General rules

[EC 61439-2, Low-voltage switchgear and controlgear assemblies — Part 2: Power |switchgear and
controlgear pssemblies

IEC 61439-4, Low-voltage switchgear and controlgear assemblies — Part 4: Pdrticular requirements for
assemblies for construction sites (ACS)

3 Termsand definitions

For the purposes of this document, the following terms and defifiitions apply.

ISO and [EC|maintain terminological databases for use in standardization at the following addressgs:
— IEC Eledtropedia: available at http://www.electropédia.org/

— ISO Online browsing platform: available at http{//www.iso.org/obp

31

remote conjtrol

operating mlode where the operator controls the moving machine from a fixed position outside df the
working arga of the machine

3.2

radio contrjol

operating mode where the aperator controls the moving machine from within the working area qf the
machine by means of mobjle)radio transmitters

3.3

working area

operating affea of'the machine, consisting of the face and the roadway junctions

3.4

load attachment point

means of attachment for devices to enable them to carry a load

3.5

transport units

parts or subassemblies which, for transportation reasons, are not fitted to the complete machine until
the point of use

3.6

energizing

introducing power to the machine without starting or operating of the machine

© ISO 2017 - All rights reserved
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3.7
starting
activating the machine without necessarily causing the machine to move

Note 1 to entry: For example, a shearer loader is started up when the hydraulic pump drive is switched on but
externally the machine has clearly not yet moved.

3.8

cutting cycle

operation of the shearer or plough, from one end of the face to the other and back, including the face-
end operations

4 List of significant hazards

This|clause lists the hazards, hazardous situations and events, as far as they dre-dealt with in this
docujment, identified as significant for shearer loaders (see Figure 1) and plough systems (gee Figure 2)
and yhich require an action to eliminate or reduce the risk, see Table 1.

i
L1y
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E ¢
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i
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i
i
i
Ii
i
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i
i
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Figure 1 — Shearer loader (side view)
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Figure 2 — Plough systein (top view)

Table 1 — List of significant hazards with associated requirements

Hazard Shear- Plough | Sub-clause
er-loader | system
1. | Mechanical hazards
5.4.8
5.5
— | crushing or shedaring between machine parts or 59
. ; . X X
befween machineparts and their surrounding 5.10
5.12
5.13
5.8.4
— |__drawing into moving cutting tools, drive wheels, 5 v =g
trailing cables and chains o o =2
5.10
— sklddmg or inadvertent movement of the machine X X 54.8
and parts of it —
— whipping or breaking chains X X 59
— insufficient stability X X 53
2. Thermal hazards
5.9.3
— scalding by fluids X X
5.10.1
5.2.2
— burning due to hot surfaces X X 593

4 © IS0 2017 - All rights reserved
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Table 1 (continued)
Hazard Shear- Plough | Sub-clause
er-loader | system
3. Fire hazards
— burning due to open flames X X 511
4. Hazardsgenerated by materials and other substances released when machinery is used
— spalling of cut material or cutting tools X X 5.5
—  fluids harmful to health X — 5.10.1
— _dust harmful to health X X 5.6
5. Hazards generated by neglecting ergonomic principles in machine design
— personal injury and damage to hoses and cables X X 2.1
— controls that cannot be operated when operator is
wearing protective gloves X X Sl
541
— unhealthy postures or excessive effort X X 5 1o
— personal injury due to excessive noise X X 5.7
6. Hazards generated by power supply faults and other failures
— spraying of fluids at high pressure X X 5.10
— hydraulic pressure drop X X 5.10.1]
— control system failure X X 5.4
— falling objects X X 5.12
— injury due to electrical energy X X 5.8
7. Hazards generated by temporary absence of protective measures
5.4
5.7
— personal injury or damage to machinery X X 5.8
5.10
513
8. Hazard due te errors of fitting
— personal injury or damage to machinery X X 5.13
5 S$afety requirements and/or protective measures
5.1 | General
Sheafet’loaders and plough systems shall comply with the safety requirements and/or protective

measures of this clause.

In addition, they shall be designed according to the principles of ISO 12100 for relevant but not
significant hazards which are not dealt with by this document.

5.2 Contact surfaces

5.2.1 Sharp corners and edges

Accessible parts of the machines shall be designed and manufactured to minimize sharp edges, angles
or rough surfaces which are likely to cause injury, see ISO 12508.

© IS0 2017 - All rights reserved 5
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5.2.2 Hot surfaces

Where there is a risk of contact with hot surfaces in accessible areas, suitable measures shall be taken

in accordance with ISO 13732-1.

This requirement does not apply to the excavation tools.

5.3 Stability

The manufacturer shall specify limit values for the permissible tilting of the machines in all directions.
This is to avoid possible instability of the shearer during operation or while standing, which could cause

injury to pefsSonnet within the area of the machine.

To evaluate [the stability of shearer loaders, the forces acting on the two cutting drums and.the weight
of the machine simplified in the transverse plane to the machine are taken into account (see Figure 3).

The size of the forces and their directions as well as the distance to the bearing points“A + B shall be

determined|by the manufacturer.

At least one|of the bearing points A + B shall be designed as a form-fit bearing té,absorb vertical ag well

as horizontdl forces.

The maximym permissible inclination of the machine in longitudinal and¢ransverse direction has

determined|by the manufacturer and indicated in the operating mangak

N

to be

—@
S
Fwaiz
N I B B
Furiza
9
FsY k
O
=== =
—h=m H‘\:‘.H:\H—”\\\: R A=
=== 1
Key
AB loading pads
S centre of gravity
Fg machine weight

Fwr1,23 forces on the cutting drums, radial
Fwa1,2 forces on the cutting drums, axial
a angle of transverse dip

a) 1 and 2 as a function of the direction of rotation.

Figure 3 — Example of forces on the shearer loader
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The coal plough (see Figure 4) runs on a special guidance, lying along the longwall face and attached to
the armoured face conveyor pans.

In that way plough bodies are restraint-guided with one degree of freedom aligned in the face direction.

Through the compulsory guide a plough body cannot leave the guidance, even in case of very high loads
acting on that body.

In situations where the plough body is decisively higher than the plough body guidance, the use of
additional stabilizers might be necessary.

\H T
R
§ = ===
A

Key
A loading and gliding pad

plough body guidance
S centre of grayity
Fg machineweight
Fna) forces,on the cutting plough body
a angle of transverse dip
a) Lateral forces as a function of plough body movement.

Figure 4 — Example of forces on the plough

5.4 Control devices and systems

5.4.1 General requirements

Control devices and systems shall be designed and built to meet the high demands of an underground
environment and to be reliable in service.

They shall be able to withstand shock loads of 15 g/11 ms, along with ambient air temperatures of up to
40 °C, and up to 100 % humidity.

© IS0 2017 - All rights reserved 7
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Control devices shall meet the requirements of ISO 9355-1. They shall be set out clearly and designed
so that they can be actuated easily and safely by the operator even when wearing gloves. Pushbuttons
on hand-held devices shall be at least 14 mm in diameter and the distance between buttons shall be at
least 3 mm.

The direction of movement and control effect of the control devices shall be logical. Control devices
shall be permanently and unambiguously marked.

The colour coding as specified in IEC 61310-1 shall be used for control devices and displays.

Control devices for ranging arms, lump breaker, cowls and sloughing covers shall be designed as
hold-to-run i i ' ' ' i ition after
actuation; this also applies to the control devices of a transmitter if the machine is operated by'njeans
of radio or sjmilar controls.

the
ly be
thine

If shearer loaders are operated by two people simultaneously, with two radio-trafismitters
functions "rjaise/lower left-hand ranging arm” and if appropriate "slew left hand cowl? shall on
initiated from the left-hand control unit, and the corresponding right-hand side functions of the ma

from the rig
shearer load
commands §

5.4.2 Safée

Control fung
While opers
increased rd

Safety-relat

ht-hand control unit. The same applies for any other functions, withythe exception g
er haulage drives which can be controlled by both operators. Contradictory simultarn
hall result in the machine stopping.

ty and reliability of control systems

tions of machinery shall be divided into operational functions and safety-related funct
tional functions shall comply with good engineering practice, for safety-related func
quirements in respect of reliability shall be met

bd functions may be performed either by separate safety control equipment or by de

or subsysteins of the operational control system. In the\latter case, the operational control system

least parts d

All safety-r¢
according I

5.4.3

5.4.3.1 G¢
Electrical c(
Hydraulic c(

Ergonomic 1

fit) shall meet the requirements of safety-related functions.

plated parts of control systems shdll meet as a minimum the Performance Level (Pl
0 13849-1.

Desjiign of control systems

tneral

ntrol systems,shall be designed as per IEC 60204-1.
ntrol systems shall be designed as per 1SO 4413.
equirements of [SO 9355-1 shall be addressed.

f the
eous

ions.
tions

vices
or at

‘) nCu

5.4.3.2 Energizing

The machines shall be fitted with devices to prevent unauthorized energizing, e.g. lockable control
devices or levers attached to immobilization switches that can only be removed in the OFF position.

5.4.3.3 Starting

It shall only be possible to start the machine by intentional actuation of a control device provided for
the purpose. The same requirement applies, when restarting the machine after a stoppage, whatever
the cause is.

© ISO 2017 - All rights reserved
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5.4.3.4 Start-up warning devices

Start-up warning devices for shearer loaders shall indicate the starting of the cutting drums by means
of an unmistakable warning signal which is clearly perceptible at the driver’s position, and in an area
extending 10 m in front of and behind the shearer loader.

Start-up warning devices for plough systems shall indicate the starting of movement by means of an
unmistakable audible warning signal which is clearly perceptible along the whole face.

For shearer loaders and plough systems, the drives shall not start up less than 5 s after the beginning of
the warning signal, and only start up while the warning signal is activated.

Audi
Watg

wate|
barl

ble signals or water sprays shall be used as the start-up warning device on the shdgarer loader.
r sprays that may themselves generate a hazard shall not be used as a start-up warning device. A
I jet is regarded as hazardous if the product of its flow rate and pressure excéeds a yalue of 330
min at a minimum flow rate of 15 I/min.

Audi
the s
ISO 7

5.4.3

5.4.3

Each
with

cominand.

The
the n

5.4.3
For (

Plou
the f

For 9

ble start-up warning devices shall meet the requirements of ISO 7731. Ata"distance o
ource of sound, the sound pressure level of the warning tone shall be-at least 78 dB (4
731:2003). The warning tone shall have intermittent characteristic{see 6.3 in ISO 773

.5 Stopping

.5.1 Stopping in normal operation

machine mounted control panel, radio-transmitter, and remote control console shall
a control device for stopping all motors. The stop control command shall override

shearer shall be capable of coming to a controlled stop while travelling at maximum
haximum operating gradient.

.5.2 Stopping at the end of the working range
lough systems, a mechanical'stop at the face-ends is required.

bh systems shall be equipped with overrun monitors based on a detection of the ploug
hce. The plough drivesshall stop automatically if one of the working range end points i

hearer loaders, amechanical stop is required to be fitted to the haulage rack at the f

0,5 m from
) (see 4.2 in
1:2003).

be equipped
the start-up

speed down

h position in
s reached.

ace-ends. In

addif
appr

ion to this, aposition detection system may be installed to control the speed of the shearer when
pbaching the-face-end positions.

5.4.3.5.3 - Stopping in case of an emergency

The machines shall be fitted with emergency stop devices which shall conform to ISO 1385p.

They shall stop all relevant movements or functions as quickly as possible to prevent the development
of a dangerous situation without creating an additional hazard.

They shall be designed so that all machine drives are disconnected and locked against start-up by
actuating a switch. The device may also consist of a pullwire acting on a switch and extending over the
whole length of the machine.

Radio-transmitters shall have a pushbutton by means of which all the machine drives are disconnected.

Each remote control console shall be equipped with a device conforming to ISO 13850 capable of stopping
the machine in an emergency. They shall be designed so that all machine drives are disconnected and
locked against start-up by actuating a switch.

© IS0 2017 - All rights reserved
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Plough system control devices shall be provided with an interlock device so that all the plough system
and face conveyor drives are stopped immediately if an emergency stop device is actuated.

Remote control consoles shall be provided with a latch-down on/off switch in accordance with
ISO 13850 for stopping the complete system.

5.4.4 Fail

ure of power supply

Re-establishment of the power supply after an interruption or fluctuation shall not lead to a hazardous
situation. See [EC 60204-1:2005, 7.5.

5.4.5 Remote control

If the machi
shall meet t

9.2.7.2

9.2.7.4

A remotely ¢
and in a safd

— ifthe d3
ifit rece
if a faul

if no val

Once stoppe

The instruc
machine wh

5.4.6 Rad

If the machi
machine, thq

— 9272
NOTE R3

A radio con

he is capable of remote operator control from outside the working area, the control sy
he requirements of the following sub-clauses of IEC 60204-1:2005:

control limitation);
lise of more than one operator control station).

ontrolled machine shall be equipped with devices for stopping all operations automat
manner for preventing potentially dangerous operation in the following situations:

ta transmission is interrupted;
ives a stop signal;
is detected in a safety-related part of the systeny;

idation signal is detected.

fion handbook (see Clause 7) shall contain a warning that the operator shall supervis
en operating the machine bywemote control.

io control

ne is capable of rddio operator control by wireless means within the working area ¢
control system.Shall meet the requirements of the following sub-clause of IEC 60204-1:]

control limitation).
idio conttol does not apply to plough systems.

[olled machine shall be equipped with devices for stopping all operations automat

stem

cally

d, the machine shall not restart except'by deliberate actuation of the controls when it has
been deternpined that it is safe to do so.

e the

f the
P005:

cally

and in a safd

if no val

if the transmitter loses the connection to the receiver;
if it receives a stop signal;

if a fault is detected in a safety-related part of the system;

idation signal is detected for longer than 1,25 s.

Once stopped, the machine shall not restart except by deliberate actuation of the controls when it has
been determined that it is safe to do so.

The instruction handbook (see Clause 7) shall contain a warning that the operator shall supervise the

machine wh

10

en operating the machine by radio control.
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5.4.7 Automatic control

5.4.7.1 Shearer loaders

The shearer loader control system may incorporate an “Automatic Control Mode”. This may be activated
when the machine is operated with a radio control system or a remote control system.

One or more flashing lights at the machine, visible from the operator’s position, shall indicate the
activated Automatic Control Mode.

When the Automatic Control Mode is activated, individual control functions of the machine through to
controtof tomptetetutting tycles ray beexecuted by the mrachime autommaticatly butumderjsupervision
of an|operator.

The §ystem shall allow the operator to be able to override the Automatic Control Mode: Marfually issued
cominands by the operator shall have priority over automatic control commands:

The [Automatic Control Mode operated machine shall revert to a safe status mode foil preventing
potentially dangerous operation in the following situations:

if it receives a stop signal;

if a fault is detected in a safety-related part of the machine;

if the transmitter loses the connection to the receiver.when the machine is operated with a radio
ontrol system;

if no validation signal between transmitter and receiver is detected for longer than 1,25 s when the
achine is operated with a radio control systein;

if the data transmission between machine*and remote control station is interruptdd when the
achine is operated with a remote contfol system;

if no validation signal between machine and remote control station is detected when the machine is
perated with a remote control system.

Once stopped, the Automatic Control Mode shall not restart except by deliberate actuption of the
controls when it has been determined that it is safe to do so.

The instruction handboek-(see Clause 7) shall contain a warning that the operator shall syipervise the
machine when operatingthe machine by automatic control.

5.4.7.2 Plough§ystems

Plough systems may be controlled from the drives or from areas outside the face. Switching on and off
or canging the speed of a plough within the face may be controlled manually or automatjcally. When
the a|ut0matic control mode is activated, the system shall stay under supervision of an operjator.

Slowing down and stopping of the plough while approaching a face-end shall occur automatically in
such a way as to avoid a mechanical collision between the plough body and the machine drive.

One or more flashing lights at the face-ends shall indicate an approach of the plough body to the drive.

Overload protection of the plough drives should be applied to minimize the danger of serious damage
or haulage chain breaks due to rapid load surges or obstacles blocking the passage of the plough body.

The instruction handbook (see Clause 7) shall contain a warning that the operator shall supervise the
plough system when operating the plough system by automatic control.
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5.4.8 Measures to prevent inadvertent movements

5.4.8.1 General

Inadvertent movements include those listed in Table 2.

Table 2 — Inadvertent movements with associated preventive measures

Type of movement Measures
5.4.8.2
moving of the whole machine
5.4.3.5
. fih ) 5.4.8.3
moving of the ranging arms
8 sins 5.4.8.5
5.4.84
rotation of the drums
5.4.8.5
rotation of the cowls 5.4.8.5
5.4.8.3
movement of the lump breaker
5.4.8.5
5.48.3
movement of the sloughing covers s

The switchipg of motors on or off, a break in the power supply or its restoration after a break, or any
other change in the power supply to the machines shall 1ot lead to inadvertent movements of the
machines.

NOTE Adlditional guidance can be found in ISO 14118.

5.4.8.2 Brakes

The manufagturer shall declare the maximunr gradient for safe operation of the shearer without bakes
and the makimum gradient for safe operation of the shearer with brakes. If the shearer is equipped
with brakes|

— it shall be equipped with tw0 independent brakes that are automatically actuated when the dfrives
are disdonnected or when.there is a power loss;

— each indlividual brake'shall be capable of stopping and holding the machine. Wear and functipn of
each brake shall be-umonitored individually or it shall be possible to verify them individually;

— the shedrer shallbe capable of coming to a controlled stop while travelling at maximum speed down
the mayimunmy operating gradient.

5.4.8.3 Check valve

Hydraulic cylinders for positioning machine parts, e.g. ranging arms, shall be fitted with check valves
that prevent any unintentional movements in the event of pressure loss between the hydraulic pump
and the cylinder (see 1SO 4413:2010, 5.4.7).

5.4.8.4 Mechanical disconnection

Shearer drums or other cutting tools that rotate when the machines are in operation shall be capable of
being disconnected mechanically and shall remain disconnected from the drive motor when stopped.
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5.4.8.5 Electrical isolation

Shearer loaders shall be provided with a means of immobilization that interrupts the power supply. It
shall be provided with an easily accessible handle that is removable or lockable only in the off position.

5.5 Falling objects and ejected material

Where falling or ejected material from the face presents a significant safety hazard, sloughing covers
mounted to the shearer body shall be provided.

As a result of the mode of operatlon and depending on the ambient conditions, there is a risk, when

P P
throyn into the travel way, or that parts of the rock become detached from the roof er the side wall.
The ¢perator should be protected against these hazards. This is generally provided by.the yoof support
or by the side spill plate of the conveyor and/or by personal protective equipment.'The gperator of a
shearer loader can also be additionally protected, for example by a roof on the machine|or by using
remqte or radio control.

5.6 | Dust control

5.6.1 General

The manufacturer shall contribute to dust control, depending‘en the type of the machine (shearer loader
or plpugh system). This shall be done either by dust reduction in dust produced or by dust $uppression,
or byf a combination of both.

NOTH Dust is generated not only by the mode of operation of the machines, but also by the material to be

extracted, the environment, the roof support and the gonveyor. For example, equipping the maching with a water
spray may not completely eliminate the hazard on itss«own.

5.6.2 Dustreduction

The manufacturer shall design the shelarer loader and plough system to minimize the ampunt of dust
produced.

NOTH Dust production cambe-reduced significantly by reducing cutting speed, or by changing the layout of
the clitting tools.

5.6.3 Dust suppression

Both|for shearer.loaders and plough systems, the manufacturer shall provide effective water spraying
systgms.

NOTHE 1 , For shearer loaders, a water spraying system is typically incorporated with the cutting drums,
interlocked with working parts, equipped with devices for monitoring and adjusting the operation modes

1 uttreating additional adsyerse factors moise vibration etc) exceedina the maximum pnermissh
witheu o! dv £ SV ~ete) ding ump ble levels.

NOTE 2  For plough systems, normally an effective water spraying system is located on the canopies of shields
and/or on armoured face conveyor spill plates.

Dust suppression with water spray systems shall not be used for the intended purpose in potash,
gypsum and salt mines. In this case, the machine shall be marked accordingly.

5.7 Noise

5.7.1 General

Persons working on or near shearer loaders and plough systems are at risk of hearing damage and
interference with speech communication, acoustic signals, etc. As far as practicable, shearer loaders
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and plough systems shall generate noise levels as low as possible. Therefore, noise reduction shall be
an integral part of the design process, taking into account measures at the source as very generally
described in ISO/TR 11688-1.

Information on noise emission values shall be given to the user, see 7.3.5.

The determination, declaration and verification of the noise emission characteristics has to be carried
out in accordance with Annex A.

NOTE Only a small amount of the noise emitted at the point of use of shearer loaders and plough systems
is generated by the machines themselves. The noise level is affected more by the breaking mineral and the
conveyors.

5.7.2 Noise reduction at the source at the design stage

Noise can b¢ reduced by the following measures:

use of ¢

bmponents and ancillaries with a low-noise emission;

isolatio

h of structure-borne noise or impact sound of power units.

5.8 Electrical requirements

5.8.1 Genleral

All electrical equipment shall comply with the relevant parts of IEC'60204-1 or [EC 60204-11, deper
on voltage used, and in addition with the requirements below:

1ding

5.8.2 Conftrol of electrical power supply

The machin

All switchgg
applicable,
protection {
protect the

e shall be fitted with a main isolator which disconnects the machine from the power sy

par shall comply with the requirenients of IEC 61439-1, IEC 61439-2 and IEC 61439
hind with IEC 60947-1, and shall“be installed in enclosures. These enclosures shall
o at least Class IP 54 in accerdance with IEC 60529, and shall be arranged and bu
switchgear against mechanical damage.

5.8.3 Monitoring of circuits

5.8.3.1 Ci
Circuits not

In circuits n
acceptable 1

of supply sy
NOTE

rcuits not exceeding 1 000V
exceeding\ 000 V shall comply with IEC 60204-1.

ot exceeding 1 000 V, a residual-current protective device with a fault current rating
hinimum or an insulation monitoring system shall be installed in accordance with the

pply.

4, as
give

ilt to

of an
type

Stem

Monitoring of the insulation status (earth fault) in power feeding circuits in accordance with national

regulations is the responsibility of the user. Acceptable ratings of fault currents are given in national regulations.

If variable frequency drives are used, the protective devices shall function correctly under conditions
with harmonics caused by the variable frequency drives.

5.8.3.2 Ci

rcuits exceeding 1 000 V

Circuits exceeding 1 000 V shall comply with IEC 60204-11.

NOTE
is the respon

14

sibility of the user.

IEC 60204-11 calls for monitoring the continuity of the earth wire in the supply cable. This monitoring
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5.8.4 Cables

All conductors and cables shall comply with Clauses 12 and 13 of IEC 60204-1:2005. In addition, cables
shall be oil and water proof and have low smoke and flame resistant characteristics.

Cables shall be routed and guarded so as to minimize the hazard of trapping or drawing in.

5.8.5 Bonding
For protective bonding, IEC 60204-1:2005, 8.2 applies.

NOTE Eunctional ]‘\nnﬂhﬂg -)Prnrr“ng tolEC 602041 -7““':’ Q3 canho vnqnirnr‘ ]r\y rng;nn')l ool lations.

5.8.4 Lighting

All lighting facilities shall have a degree of protection against water ingress of at legst IP 54 in
accordance with IEC 60529, and shall be resistant to mechanical damage, forlexample by protective
dome and cage.

5.9 | Mechanical requirements

5.9.1 General

Crushing and shearing points, as well as rotating parts on:the shearer loaders and chains and ropes
subje¢cted to a load, shall be safeguarded in personnel hazard areas by means of fixed cgvers on the
sheater loader drive wheels, plough chains, etc. in accetdance with [SO 14120.

5.9.2 Chains

5.9.2.1 Shearer loaders
Where chain haulage of the shearer isused:

a) the system should be designed so that there is no possibility of the chain entering the walkway
grea used for normal acce§s)along the longwall face;

b) if the system does ngt'comply with the above paragraph [5.9.2.1 a)], then effective hpld down or
festraining devices-shall be provided to prevent the chain from “flicking” up or acrpss into the
yalkway.

Guarding shall beprovided in the vicinity of any chain sprockets.

Chains shall-have a breaking strength of at least 6 times the maximum load for which they arg to be used.

The ¢learance between the armoured face conveyor chain and the shearer and its trapping shoes shall
j i j j vancefo hal wear (to

1CH a nagaye en ala A ala a a a

prevent the shearer from being hauled by the face conveyor).

5.9.2.2 Ploughs

The working force exerted by the plough system on chains, relative to nominal operation, shall not
exceed 60 % of the breaking force of the chains.

Overload protection of the plough drives should be applied to minimize the danger of serious damage or
the breaking of haulage chain due to rapid load surges or obstacles blocking the passage of the plough
body. A plough system shall be capable of recognizing a chain break in order to be stopped as quickly as
possible.

Guarding shall be provided in the vicinity of any chain sprockets.
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rboxes

The oil temperature of gear boxes may be continuously monitored and can be provided with an alarm
to prevent the overheating of oil.

5.10 Hydraulic systems and water systems

5.10.1 Hydraulic systems

Hydraulic pumps and motors, control systems and the interconnecting pipe work and hoses shall be

designed arﬁ_mmmmmmgmﬁﬂﬂludﬂquaw“dmm_ﬂm 9 of
ISO 3457:20[03 shall be provided to protect persons in working areas.

Hoses and p
against hot
bursts. Hyd

pes shall be separated from electric power wiring wherever practical, and shall'be’gug
burfaces and sharp edges to minimize the hazard of trapping, drawing in andvpossible
raulic fluid tanks shall comply with 5.4.5.2 of [SO 4413:2010 and shall be protected ag

corrosion aarLd mechanical damage.

The filling
that any ove

It shall be p
Filler caps a
Safety valve

The machin
and the mat

be used.
NOTE 1 Fd

All hydraul
hydraulic fl

Hydraulic cy

Hoses and p
with built-in]

A temperatt
temperaturg

Electrically

ertures of hydraulic fluid tanks shall be clearly marked, easily accessible and design
rflow or leakage of hydraulic fluid is prevented.

ssible to collect the hydraulic fluid during draining.

Ind drain points shall be secured against self-release.

s shall not discharge any hydraulic fluid except waterinto the atmosphere.

e shall be capable to work with low-flammability-hydraulic fluids conforming to ISO 1
ufacturer shall state, in the information foratse, which low-flammable hydraulic fluid

r transportation purposes, machines are normally supplied without oil.

systems shall be designed sq that in the event of rupture of a component the lo

C
Jlid is minimized. Hydraulic tanks shall be fitted with low level warning alarms.

rded
hose
ainst

bd so

2922
5 can

ss of

rlinders used for lifting shall be fitted with load-sustaining devices mounted on the cy

)

der.

ipes which have to be disconnected in operation shall be fitted with self-sealing couplings

check valves; couplings shall be marked to ensure correct reconnection.

re gauge or afemperature monitor which gives a warning signal if the maximum oper
e is exceeded shall be provided in the hydraulic system.

pperated-valves shall be protected to at least class IP 54 in accordance with IEC 60529

It shall be j

ating

h the

ossible to discharge any stored hydraulic pressure prior to maintenance, even wit
toehad ~FF

power to the-rfaehine-swi

CCTIC O OTT,

All rubber hoses and hose assemblies should comply with ISO 6805 or with standards requiring similar
performance.

NOTE 2

When hydraulic fluid is required to be biodegradable, reference can be made to ISO 15380.

5.10.2 Water systems

Hoses and pipes shall be separated from electric power wiring wherever practical, and shall be
guarded against hot surfaces and sharp edges to minimize the hazard of trapping, drawing in and
possible hose bursts.
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ubber hoses and hose assemblies should comply with [SO 6805.

E Rubber hoses and hose assemblies can be covered in national regulations.

Electrically operated valves shall be protected to at least class IP 54 in accordance with IEC 60529.

5.11 Fire protection

The

NOT

design of the machine shall avoid the risks of fire.

E1l

Guidance on fire hazard identification, risk assessment, fire detection, and prevention and protection

measures.is givpn in IS0 193853

NOT

the 1

cons
NOT

NOT
redu

In pa

5.12

MacH
poin

Load

load

not 1

If fit

devi
thes

5.13

Erro
elimi
hose
conf

It 2 Power units such as motors, transformers, hydraulic power packs and electrical e
hachines generate fire risks. Areas with a concentration of electrical cables and high 4

fitute a risk.

B3  Whenrequested, fire fighting equipment can be installed on the machine(

i
q

4 In coal mine applications, the dust suppression system of the cutting drums contr
tion of the cutting tool temperature.

rticular the following shall be considered:

o reduce sources of ignition, for example short circuitsin electrical systems, hot surf
lubrication, hydraulic oil sprays and lubricating oil leakage and grease leakage;

yhere non-metallic materials are used, ISO/IEC 80079-38:2016, 6.2 applies.

Load attachment points

ines or parts of them with a mass greater than 25 kg shall be equipped with load
s if there are no openings through which chains, ropes or hooks can be passed.

attachment points shall be arranged taking into account the centre of gravity of eac
They shall be suitable for commercially available load-carrying equipment with a saf
bss than 4 in each loading direction. They shall be easily identified.

Fing of load attachment-points is impossible or inadequate, provision shall be made
es to ensure that transportation, assembly and dismantling can be carried out safely

¢ devices shall be-described in the operating instructions.

Maintenarice and repair

s during assembly or re-assembly of certain parts that could lead to hazards sh4
nated/by the design of these parts (e.g. different type of connections for hydraulic fluj

hclosures on
emperatures

butes to the

aces, lack of

attachment

h particular
ety factor of

for suitable
. The use of

111 either be
d and water

5),-or the parts themselves and/or the adjacent parts shall be indelibly marked in or

der to avoid

Siom, €.8- by engraving, IMprinting or welding o a part MUMbDer, WHeTe pOSSiDie.

Filling, draining, sampling of fluids and interchanging of hydraulic components shall be possible in a
hazard-free manner and with the minimum loss of fluid.

If special tools are necessary for maintenance and repair, the manufacturer or his representative shall
provide those tools as part of the delivery.
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6 Verification of the safety requirements and/or protective measures

Safety requirements and/or protective measures of Clauses 5 and 7 shall be verified according to
Table 3, which includes the following types of verification:

a) design check: the result of which establishes whether the design documents comply with the
requirements of this standard;

b) calculation: the result of which establishes whether the requirements of this standard have been met;

c) visual verification: the result of which establishes whether something is present (e.g. a guard, a

marking

a document);

d) measur

met (e.d

noise, v

e) functionpal tests: the result of which shows whether adequate signals intended toybe forward

the mai
and wit

f) special
Table 3 indi

T4

brations);

tates the checks to be carried out.

ement: the result of which establishes whether the requirements of this standard have
. geometric dimensions, safety distances, resistance of insulation of the electhie’cir

yerification: the procedure being given in Table 3 or in the referred clause.

ble 3 — Verification of the safety requirements and/or protective measures

been
Cuits,

ed to

h control system of the complete machine are available and comply with the requirenpents
h the technical documentation;
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Design check

Measurement

Functional
test

Visual examingtion

2!
DN
—

X

X

™
N

o
(O8]

T~
—

oa]
o~
NS

1
e
o
—

]

S
-
o
o

[
iy
(o8]
o~

U1 | O
0o | o [ f
o | [
N | =

U1
o~
o~

(o2
o~
(@a]

o2l
o~
(@)

o~
~N
—

>

1
I
joe]
=

&
-~
o
N

el i e R s e A R e A R R e e R s A R R e A

&
-~
(o]
o

>

]

>

1
i

U1
o
—

P PR D DR DR D DR D DR D[R] D DR DR D R P R ]| <

[y

8

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=ad6a4d033db5c6000fa1aabd46131cba

Table 3 (continued)

ISO 19225:2017(E)

Sub-clause
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7.1 | General

nformation for use

On delivery of the machinery,the manufacturer shall provide information on its safe ogeration and
mairftenance. This shall be’drawn up according to 6.4 of ISO 12100:2010.

7.2 | Signals andwarning devices

ovingparts;

— T1iskyof trapping;

War]:ng signs shall be provided to indicate hazardous locations, for example:

— electrical shock hazard;

— noise;

— stored energy (accumulators, brakes).

Warning signs shall be made of non-corrosive material, the text shall be durable and the warning
signs shall be permanently fastened. The text shall be in one of the official languages of the area or the
country of first use.

Safety signs shall be provided in accordance with ISO 9244 or ISO 3864-3.

Symbols for operator controls and other displays shall be in accordance with ISO 6405-1.
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Warning devices shall be unambiguous and easily perceived.

7.3 Accompanying documents

7.3.1 Gen

eral

Operating instructions for the machines shall be supplied which, where relevant, contain the

information

givenin 7.3.2 to 7.3.8.

The accompanying documents shall contain the following information:

— indicatipn of the machine type, model or, where appropriate, serial number to which it relates

7.3.2 Infd

load att

special

— safety

7.3.3 Infd

fluid sp

positior

sketche
efficien

7.3.4 Infd

general
photogi]

list of m

data on

symbol

title and date of issue;

name and full address of the manufacturer or authorized representative.

the samle information-as given about the machine in accordance with 7.3.1, second dash;

rmation for transportation, handling and storage
hchment devices;
fools and ancillary devices;

neasures against sliding and tipping over.

rmation for assembly and commissioning
bcifications and capacities;
of the filler and drain points;

5 and diagrams which enable the assembly personnel to carry out their tasks safely
[ly.

rmation about the machineé

description of the machine in the form of sufficiently large and clear drawings af
aphs, in addition to electrical, hydraulic and pneumatic circuit diagrams;

ain componentsgincluding their function and location;

permigsible gradients;

b used

r and

1d /or

the hazard.

7.3.5

20

Information for operational use

the same information as given about the machines in accordance with 7.3.1, second dash;
description of starting in normal operation;

description of the start-up warning device;

description of stopping in normal operation;

information describing the location of safety signs, the hazard being addressed, and how to avoid

a warning that a restart shall be done only when it has been determined that it is safe to do so;
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— awarning that the operator shall supervise when the machine is operated by remote control, radio
control or in automatic control mode;

— information on the required training for the operating personnel;

— astatement that the machine is to be immobilized immediately if defects have been established;
— information on residual risks identified by risk assessment;

— information on inappropriate use, such as:

1) transportation of materials by the machines;

2) transportation of personnel by the machines;
3) any kind of lifting work by the machines, etc,;

— (leclaration of noise emission values.

7.3.4 Information on maintenance and repairs

— information on residual risks, e.g.:

1) crushing or shearing between parts of the machine and-surroundings;

2) drawinginto moving drive wheels, trailing cables,-chains, etc.;

3) spraying of fluids at high pressure, e.g. after releasing hydraulic elements;

4) inadvertent movement of the machine or parts of it, e.g. being carried along by the conveyor
chain, lowering of a ranging arm after rélease of the hydraulic cylinder, sliding of the machine
during maintenance work on the brakes;

%) whipping of chains;
6) injury caused by hot surfaces.or hot fluids;

7) temporary removal of-protective or warning devices or temporary shorting out of control
devices;

— information on the wear limits of safety-related parts, e.g. brake linings;

— information of maintenance to be carried out regularly and maintenance intervals; instruction not
o operate machines again until defects causing the imminent hazard have been eliminjted;

— instruction) to maintain regularly devices in the machine to prevent or eliminate hazprds, and to
egularly check their operability, e.g. brake units and emergency switches;

— instruction to use only original spare parts or parts having proven equivalence on safety;

— spare part list with specifications of all spare parts, including identification and their location on
the machine.

The manufacturer shall provide information about unavoidable hazards by means of suitable
maintenance or repair instructions or warning signs, e.g. if covers have to be removed for maintenance
purposes.

7.3.7 Information for decommissioning, dismantling and disposal

— information on hazards which may occur during decommissioning and dismantling and any
preventive or safety measures required;

— details on correct disposal of the machines or their parts, including fluids.
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