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ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all such-patent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the meaning of [SO specific terms and expressions related to conformity 3
vell as information about ISO’s adherence to the World,Trade Organization (WTO) princ
hnical Barriers to Trade (TBT) see the following URL; www.iso.org/iso/foreword.html.

committee responsible for this document is”ISO/TC 244, Industrial furnaces and
ressing equipment.

5 second edition cancels and replaces thefirst edition (ISO 13577-1:2012), which has been
sed. The following changes have been-made:

reconfiguration of the scope (né.technical change);
elimination of the requirerents related to the implosion hazard;
reconfiguration of the requirements related to electrical safety as the following:

the referenced’safety requirements for electrical equipment of industrial fup
associated-processing equipment (TPE) are integrated to [EC 60204-1 (referencing
series was-eliminated);

referencing ISO 13577-4 for the requirements of protective systems (safety relaf
systems) was introduced;

enance are

ded for the
e with the

 subject of
. Details of
ion and/or

d does not

ssessment,
ples in the

associated

technically

naces and
[EC 60519

ed control

independent subclause for the electroheat installations where electrical energy is di

rectly used

as the heating energy was established;

associated changes were made in Table 1 in regards to the changes in 4.3;

— change of title of regional Annex E from “Requirements specific to Japan” to “Information specific to

Japan” and modification of its content;
addition of regional Annex H specific to Canada;

other editorial changes.

Alist of all parts in the ISO 13577 series can be found on the ISO website.
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Introduction

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 are indicated in the scope of this document.

When requirements of this type-C standard are different from those which are stated in type-A or -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 stafdard:

Industrial
component

— proces
— heatin

— protec

— control and instrumentation system/operator-control level.

This docuy
the require
that a leve
the mainb

furnaces and associated processing equipment (TPE) generally consists of the_ follow
s:

sing chambers (e.g. steel construction with lining or without lining);
b systems;

tive system,;

hent gives additional requirements for TPE in certain cotintries or regions. When apply
ments specific to a country or region, which are given.inthe relevant annexes, it is esser
of safety be ensured that is at least equivalent to thatprovided for by the requirement
bdy of this document.

fing

ring
tial
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Industrial furnaces and associated processing
equipment — Safety —

Part 1:
General requirements
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applly to specific types of TPE take precedence over the provisions of this document.
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Scope
5 document specifies the general safety requirements common to industrial furnaces and

Cessing equipment (TPE).

PE, as listed in Annex A, when TPE is used as intended and also undér\conditions of misy
sonably foreseeable by the manufacturer.

5 document specifies the requirements intended to be meb by the manufacturer to ensurg
ersons and property during commissioning, start-up;ieperation, shut-down, maintenar
dismantling, as well as in the event of foreseeable faults or malfunctions that can o

se general safety requirements apply to allXFPE, unless an exception is given in oth
13577 dealing with specific equipment. The provisions of other parts of ISO 13577 th

bred under ISO 12100.

Normative referencés

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

12100:2010,-Safety of machinery — General principles for design — Risk assessment and ri

13577<2:2014, Industrial furnaces and associated processing equipment — Safety — Part 2:
fuel handling systems

ex B provides a list of common industrial furnaces and assogiated processing equipment.

associated

5 document deals with the significant hazards, hazardous situations or.hazardous events relevant

se that are

 the safety
ce periods
Ccur in the

br parts of
at directly

5 document is not applicable to blast furnaces, converters (in steel plants), boilers or equiipment not

bir content
pplies. For
[s) applies.

k reduction
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and use of protective and reactive atmosphere gases

ISO 13577-4, Industrial furnaces and associated processing equipment — Safety — Part 4: Protective systems

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

ISO
ISO

13850, Safety of machinery — Emergency stop function — Principles for design
13854, Safety of machinery — Minimum gaps to avoid crushing of parts of the human body

1)

©IS

Under preparation. Stage at the time of publication: ISO/FDIS 13577-3:2016.
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ISO 14119, Safety of machinery — Interlocking devices associated with guards — Principles for design and

selection

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

ISO 14122-2, Safety of machinery — Permanent means of access to machinery — Part 2: Working platforms
and walkways

ISO 14122-3, Safety of machinery — Permanent means of access to machinery — Part 3: Stairs, stepladders
and guard-rails

IEC 60079
IEC 60204
IEC 60519
IEC 60825
[EC 62598,

EN 1547, |
equipment

3 Termjs and definitions

For the pui
ISO and IE
IEC Elg

ISO On

4 Safet
4.1 Gen

4.1.1 Re

The TPE s}
and shall b
with the p1
by this doc

0, Explosive atmospheres — Part 0: Equipment — General requirements

1:20009, Safety of machinery — Electrical equipment of machines — Part 1: General requirem
all parts), Safety in electroheat installations

1, Safety of laser products — Part 1: Equipment classification and requirements

INuclear instrumentation — Constructional requirements and classification of radiometric gat

ndustrial thermoprocessing equipment — Noise test code for~industrial thermoproces
including its ancillary handling equipment

poses of this document, the terms and definitions-given in ISO 12100 and ISO 13574 app
[ maintain terminological databases for use in'standardization at the following addresse

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

line browsing platform: available athttp://www.iso.org/obp

y requirements and/or'protective measures
bral

quirements

all comply.with the safety requirements and/or protective measures described in Clau
e verified'in accordance with Clause 5. In addition, the TPE shall be designed in accordd
inciples-of ISO 12100 for relevant hazards, but not significant hazards, which are dealt y
umeént.

Pnts

lges

5ing

12

5N

be
nce
vith

Anticipate

al - LI oLl 1 1 1 h Lo n R R | Azl
SISHITICAIIU IIAZdTUS dI'C IISLEU 11T 1dDIE A. 1.

For ease of reference, Table A.1 also indicates the corresponding preventive measures and should be
used in conjunction with Clauses 4, 5 and 6.

Where particular requirements of the other parts of ISO 13577 apply, they shall supplement or modify
these general safety requirements.

For regional requirements, see Annexes E, F, G, H and L.

4.1.2 Ge

neral design and construction requirements

The manufacturer shall maintain evidence that all safety requirements of the design have been fulfilled.

© ISO 2016 - All rights reserved
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The structural assembly, steel sections, auxiliaries and services (utilities) that form part of the TPE
shall be stable and suitable for function and the intended use.

In particular, the design shall include solutions and constructional details relating to the following:

static stability of the TPE, including structures intended for containing the processed materials and

the materials entering and leaving the TPE;
accessibility;

maintenance and cleaning clearances;

Cut
like
sub

movement of material and machinery;

safety in operation;

health and safety at the workplace;

protection against fire and prevention of explosion;
emissions from the process;

protection against earthquakes where seismic intensity exceeds 325 gal, as determi
seismic zone.

off, regulating and measuring devices, pipework and tanks‘Carrying or containing fluidg
ly to solidify and/or have high viscosity, shall be protected against the effects of solidif
Kequent blockage.

ap
lig
Thd
a)
b)

Safé
effe

If iISEernal parts of the TPE require frequent inspection, they shall be either provided w

opriate to the structure and the nature of theprocess or the user shall be advised to inst
ing.

design of the TPE and the action of the'vegulating and safety devices shall prevent
unintended release of flammable or hazardous fluids to the outside of the TPE,

a backflow of flammable or azardous fluids to pipes not intended for such fluids, and
flashback in the pipework:

safety devices shatl

be suitable forthe range of adjustment required for the regulation of the TPE, and

not cause. one device inadvertently to over-ride another.

ty devices shall be fitted in such a manner that they are accessible and protected again
cts™\Nn particular, they shall withstand continuous operation in the area in which the

hed by the

which are
cation and

th lighting
hll suitable

st harmful
I/ are to be

use

d.Auxiliary fluids, such as lubricants, dielectric, diathermic and dynamic fluids, shall be

selected to

minimize the hazard of their products of combustion resulting from a fire.

Drains that form part of the TPE shall discharge into a suitably isolated sump. Means shall be provided
for the collection and removal of such discharges.

Pipework distribution systems forming part of the TPE shall be designed to withstand corrosion.

Pipework distribution systems that form part of the equipment and can become dangerous if subjected
to extreme temperatures or pressures, wide variations in temperature or pressures, or voltage shall
be marked.

© ISO 2016 - All rights reserved
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4.1.2.1 Stability

The TPE structures shall be designed to withstand their static and dynamic loads. The TPE shall be
designed for normal and foreseeable accidental thermal static and dynamic working stresses, including
those resulting from overpressurization or operation below atmospheric pressure.

The design shall also take account of vibration, wind pressure, impact and other foreseeable external
forces, including earthquakes.

4.1.2.2 Access

All parts @
served by
safe and sh

f the TPE that need to be accessed by personnel for operation and maintenance sha

all be equipped with adequate safeguards (see 4.2.10). Inspection and service floors of]

l‘L be
hdequate means of access, preferably fixed. Stairways, platforms and service floors.shalll be

the

TPE shall be safe, well lit, well ventilated, protected against heat radiation and be fire-resistant
4.4.3.1).

see

Account sh lin

the event o

all be taken of the need for emergency escape routes to avoid the trapping of personng
f hazardous situations (such as fire or the buildup of toxic gases).
4.1.2.3

Roofs and covers

Where the be

walked on

roofs or covers of the TPE (e.g. ceramic kilns or melting~FPE) have been designed tq
they shall be accessible by a safe means.

vers to which access is not intended shall be marked’and designated as not accessible and

bquately guarded to prevent access.

Roofs or ¢
shall be ad

Roofs or cpvers that have to be walked on for operatidg, maintenance and inspection purposes pand
that are mpre than 1 m above floor level shall be aceéssible through safe ascents and shall be fifted
with railings to prevent falls. Where the heat souree is located in the roof, for example in the cerarhics
or glass indlustry, one escape route shall be available in front of, and one behind, the firing zone, one of

which shal] be a stairway. For design requirenients, see 4.1.2.4.

4.1.2.4 Access channels and stairs

and
ted
ays,
a of

In general
SO 14122-
passage wz
one of whi
the firing 7

the design of access channels and stairs shall be in accordance with I1SO 14122-2
B. For channels intended.for repair purposes below tunnel furnaces or Kilns, the unobstru
ly shall be atleast 1,80'm high by 0,70 m wide, and shall be accessible through two stairwj
'h shall be in froftyof, and the other behind the firing zone. If the stairways are in the are
one, emergency exits shall be available in front of, and behind, the firing zone.

4.2 Mechanical'safety

4.2.1 Gepneral

The design shall be such as to avoid injury by movement of the machinery parts of the TPE, by crushing,
shearing, entanglement, drawing-in or impact. It shall also prevent hazardous situations arising where
high-pressure fluids are used or where parts of the TPE and processed material are liable to be ejected.
The stability of the TPE during operation and the safety of the access areas around the TPE shall also be
considered.

Where the construction of the TPE includes
— corners and projections,
— passages of reduced height, and

manhole covers, drains, etc.

© ISO 2016 - All rights reserved
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they shall be protected and marked in such a way as to minimize the hazard.

Emergency stop devices shall be in accordance with ISO 13850.

4.2,

2  Crushing

The design shall incorporate means to minimize hazard to personnel arising from

movement of materials and machinery,

automation,

All
is n

suspended loads,
falling materials, and
moving parts.

moving machinery that can present a hazard shall be guarded wherever practicable. Wher
bt practicable, audible and/or visual signals shall be provided. Strategically positioned

stop mechanisms shall be provided to stop potentially hazardous moving‘machinery.

Gua

Any
the

The
ISO

4.2
Wh
a)

b)

Wh
ISO

Med
con

4.2

rding, where provided, shall comply with ISO 14119 and ISO 14120.

traversing part of the TPE or material carried by it shall'not be closer to any fixed stry
safety distance requirements given in ISO 13854.

design of the TPE shall take account of the minimum distance requirement. See
13857,1S0 15534-1 and/or ISO 15534-2.

3 Shearing
bre possible, shear traps shall be eliminiated by

filling the gaps or reducing the maXimum clearance between the moving parts, such t}
the body cannot enter the gap, and

increasing the minimumrclearance between the shearing parts, such that parts of th
enter the gap safely (see ISO 13854 and ISO 15534-1).

ere it is not possilileto avoid the creation of a shear trap, adequate guarding shall bg
14119 and ISO 144.20).

ns shall be‘provided to prevent unintentional closure or opening of moving parts
veyors and €levators) during operation and maintenance.

4 AEntanglement

e guarding

emergency

cture than

SO 13854,

at parts of

e body can

used (see

e.g. doors,

De

TN Measures shatl be takemn, or sultable guards shatl be provided, To prevent entan

rotating shafts, conveyors and transmission machinery (see ISO 14120).

4.2,

5 Drawing-in

lement by

Design measures shall be taken, or suitable guards shall be provided, to avoid drawing-in (see

ISO

4.2.

NOTE

14120).

6 Impact

© ISO 2016 - All rights reserved
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The speed, force or torque, and inertia of the moving parts shall be kept to a minimum by the designer,
in order to reduce the possibility of injury. Where this is not practicable, adequate guarding or safety
devices shall be provided. Where guarding or safety devices cannot be provided, a perimeter fence shall
be provided.

4.2.7 High-pressure fluid ejection

In order to minimize the risk of injury caused by the ejection of fluids, such as compressed air, steam
and high-pressure hydraulic oil or water

all co

nd

all par]

verific
pressu

any pi
instru

Piping shoi
most ardu
are used fq
intervals s

NOTE f

4.2.8 Eje
In order t¢

equipment
(see ISO 14

429 Sl

Working p
firm footh
working ca

Where ne
other suita
adjustmen

4.2.10 Fa

Where the

ponents within the system shall he npprnfpd within their manufacturer’s cpp(‘ifirnfinnc
Ls of the system shall be protected against overpressure,

re, and

essure relief device shall be verified by testing in accordance with the \manufactur
Ctions.

11d be permanent. Where the use of flexible hoses is unavoidable, equipment suitable for
bus duty and operating conditions likely to be experienced shalkbe used. If flexible

hall be defined in the instruction handbook.

or fuel gases and liquid fuel, ISO 13577-2 specifies requiremetits for piping including flexible tub

ction of parts

minimize the risk that a body can be crushed or penetrated by material or parts of|
that have been ejected unexpectedly or decidentally, adequate guarding shall be provi
120).

p/trip

atforms shall be designed sg as to provide a level standing space of adequate size, wi
pld. Walkways shall be made*from materials that are as slip resistant as practicable ur
nditions, and suitable guard rails, posts and toe boards shall be provided.

fessary, a fixed aecess ladder with handholds or a stairway with handrails or s
ble means shall-be-provided to give safe and convenient access to all equipment neec
[, lubrication of maintenance.

Is

htion of leak tightness shall be achieved by pressure testing to at least the intended pperat

h
r hydraulic oil, they shall be shielded from ignition sources (e.gyhot surfaces). ReplacerI

—e

ng
er’s

the
ses
ent

ng.

the
ded

th a
der

me
ling

designof the TPE or the movement of the TPE requires floor openings that can constitute a

hazard, aut

ofnatic guards, safety warning devices (see 6.3) or barriers shall be provided.

4.2.11 Transport

Where app

licable, TPE shall be designed for transport. Instructions for transport shall be provided.
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4.3.

4.3.

ISO 13577-1:2016(E)

Electrical safety
1 Electrical equipment of TPE

1.1 General

Electrical equipment of any TPE located in the same unit(s) up to the defined TPE limits shall be suitable
for their function and intended use. A risk assessment shall be done for each emergency condition and
results shall determine the action to take on the electrical energy supply to the TPE.

the

Ele
meg¢
of t

Thd
spe

For
Pip
eled

suif]

Wh
ope]
inc

Wh
shu

Ele
con

4.3
Thd

eled
Dis
con

The
ope

NOT
inte

- - - - - = A=) - S Vawmara' . I
t IEC 62061 and/or ISO 13849 in IEC 60204 1:2009, 9.4.1 is not appllcable where the.req
e protective system specified in ISO 13577-4 apply.

functional requirements to which the protective systems according to [SO 13577-4
Cified in the other parts of ISO 13577.

ng that conveys flammable fluids shall not be installed in channelsfdiicts, pipes or trench
trical conductors, unless an explosion-proof method is providéd in accordance with IH
able for the applicable hazardous area.

bre it is necessary during commissioning, pre-comijissioning, maintenance or fe

rporated (see ISO 14119 and ISO 14120).

ere electrostatic effects can cause loss of normalcontrol and present a hazardous situa
[-down or stopping devices shall be fitted to those parts of the TPE affected.

trical conductors and devices shall not~be located in areas affected by the dischg
ponents or openings, exhausts and vents for hot gases, vapours or fluids.

1.2 External influences

TPE shall be designed tosminimize hazards resulting from known external influen|
trical power, controls and-systems.

fonnection and/or restoration of the electricity supply shall not cancel the safety an
ditions.

rations within the TPE environment.

E Such influences can be beyond the boundaries defined within the scope of this docum
hded to be dealt with in contract with/among the supplier, agent importers and/or users of the T

electroheat installations where electrical energy is directly used as theheating energy, Jee

irement to
juirements

apply are

4.3.2.

bS carrying
C 60079-0

ult-finding

rations to gain access to live parts appropriate interlocks, protection systems or guarding shall be

[ion, safety

rge of hot

ces on the

1 interlock

electrical centrol system shall be suitably protected or guarded against mechanical damage from

ent and are
PE.

4.3

.2 Electroheat installations/equipment

Electroheat installations/equipment as part of TPE under the scope of this document shall be suitable
for their function and intended use. They shall be in accordance with the relevant parts of IEC 60519.
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4.4 Thermal and cryogenic safety

4.4.1 Ge

neral

The manufacturer shall design the TPE to prevent unintended contact with workpieces, flames, surfaces

or devices,

NOTE
intended to

4.4.2 Co

Precaution
temperatu

Where it i
at an appr
Wherever

If these mg
suitable m
documenta

Where it i
temperatu

which can be at elevated temperatures or below ambient temperatures.

be dealt with in contract with/among the supplier, agent importers and/or users of the TPE.

Such influences can be beyond the boundaries defined within the scope of this document and are

ptact-with-hot/feold-surfaces

s shall be taken to prevent contact with operating controls at elevated or below amb
e either accidentally or while operating them.

5 not possible, for process reasons or other constraints, to maintain surface temperat
bpriate level, steps should be taken to prevent hot operating controls from'being toucl
bossible, this shall be by means of guards complying with ISO 14120.

asures are not practicable, areas of elevated temperatures shalldbe-indicated by mean
hrking, warning signs, etc. (see 6.3). In addition, attention shall be drawn in the techn
tion to the presence of such hazards.

5 not possible to avoid contact with controls, etc. that"are at elevated or below amb
Fes, requirements for protective clothing shall be included in the instruction handbook.

4.4.3 Fine/explosion

4.4.3.1

The TPE sh
TPE from d

The design
flames, oth

In particul
a) dischal
b) loadin

Where the

i

ire

all be designed to minimize fire hazards-resulting from overheating or those inherent in
perating at elevated temperatures.

and construction of the TPE shallprevent the leakage of hot gases, combustion products
er than via designed flues, vénts and doors, etc.

b1, the following shall beconsidered:
rge of hot gases or flames from openings;
b and unloadingof work pieces.

TPE is heated by gaseous or liquid fuel, the fuel pipework shall be designed to prey

leakage. In
Further g

A

additionythe fuel pipework shall be capable of withstanding foreseeable mechanical dam
idanee for gaseous and liquid fuels is given in ISO 13577-2.

Where hydratlic oil-actuated components are used, piping and hydraulic equipment shall be prote

lent

ure
ned.

s of
ical

ient

the

and

rent
hge.

ted

from overheating. Any oil leakage shall be prevented from reaching hot parts by suitable design and
location.

Heat-transfer fluids shall be non-toxic and shall not exceed the maximum temperature specified by the
manufacturer. The humidity and oxygen content in the fluid shall not exceed levels specified by the
manufacturer. These values shall be specified in the instruction handbook.

When considering the maximum level of the heat-transfer fluid, account shall be taken of its expansion
during normal working conditions. The system shall be fitted with safety vents that are protected
against the ingress of hazardous contaminants (e.g. moisture and air).

Heat-transfer fluid systems shall be provided with a safety device to prevent over-temperature.
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Suitable safety devices shall be fitted where any one of the following parameters impact safety:

For

pressure;
temperature;
level (of fluid);
flow.

further guidance, see [SO 13577-2.

Wh
the
ext

4.4

The
TPH

Thd
an d

Attd
oth

Pre

mixture cannot exceed 25 % of the lower flammability limit (LFL), the ignited flammable

saff

Pre
and
reli

Wh
can
the

4.4

The
Attq
the)

Wh
avo

bre used, fire extinguishing system(s) shall be installed on the TPE at positions whe]
greatest risk of fire occurring. Particular attention shall be paid to the selection of 1
nguisher for use.

3.2 Explosion

itself or by gases, liquids, dusts, vapours and other substances prodticed or used by the

design shall incorporate means to avoid the explosive co-existenece of a flammable sub
xidizing agent (usually air) within the flammability limits with‘an ignition source (see IS

bntion shall be given to work pieces that are not themselyes flammable but that may, b
brwise, be coated with substances that can give rise to.a flammable mixture.

ksure relief(s) from an ignited flammable mixture shall be provided, unless it can be shoy

ly vented by other means or an ignited flammable mixture is safely contained.

ssure reliefs shall be positioned such that'they are unimpeded, both inside and outsic
shall discharge in such a manner that‘personnel are not subjected to hazards. The stre
ef(s) shall be such as to relieve the.pressure before serious damage is caused to the TPE.

bre doors are not designed as.pressure reliefs, they shall be fastened in such a manne]
r intended direction.

4 Ejection of hot particles, work pieces and process liquids

TPE shall be designed to contain hot particles, work pieces or process liquids within it
bntion shall be-paid to the loading/unloading areas. If additional guards or barriers ar
 shall comply with 1SO 14120.

ded:

re there is
he type of

TPE shall be designed and constructed in such a way as to avoid any risk-of explosion ppsed by the

[PE.

stance and
D 13577-2).

7 design or

wvn that the
mixture is

e the TPE,
hgth of the

r that they

hot be opened when subjected to an overpressure condition. Doors shall not open other than in

structure.
b required,

ere liguid metals, oils or salts are being heated, the introduction of moisture into the liqiid shall be

4.4.

5 Thermal stress and other physiological effects

The TPE shall be designed so that the effects of thermal stress on human beings are minimized (see
ISO 7933). An estimation shall be made of temperatures that can be reached in areas to which operators
have access. Preventive measures, such as ventilation and operating booths with cooling, shall be
provided if necessary.
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4.5 Noise

4.5.1 General

Because TPE emits noise to a greater or lesser extent, determined in noise-emission values, the
equipment shall be designed and constructed to reduce the risks resulting from the emission of
airborne noise.

The TPE shall be designed to minimize the potential noise hazards. To cope with these noise hazards,
preventive measures, in order of preference, are as follows:

a) noise 1leduction at source, i.e. reduction of noise by design, for example:
1) chpose low-noise burners;
2) optimize the burner rating;
3) chpose low-noise components;

b) noise dbatement by devices, i.e. reduction of noise using, for example:
1) balfffles for ventilators;
2) b:ﬁ

fles adjacent to burner(s);

3) enlcasing of pumps;

4) silencers;
5) njse—absorbing walls and covers (see ISO 11690:2);
6) enklosures;
c) noise dbatement at workstation, i.e. reduction of noise using, for instance, a cabin for the operatpors.
The TPE sHall be designed to reduce the noise*generated by the movement of process material.

The measyrement and verification of<noise emission values shall be in accordance with EN 1547 pr a
regional sthndard.

4.5.2 Inferference with communications

The TPE shall be designedyto reduce its noise emission so that spoken communications and acoustic
signals, warnings, etc. are-audible.

Consideratiion shall'be given to the spectrum of the airborne noise and audible signals as well as|the
weighted rjoise level.

If it is nedessary to specify personal hearing protection, the effect of wearing such equipment on
communications shall be considered.

NOTE Visual, instead of audible, communications might be required.

4.6 Vibration
Primary measures shall comprise the reduction of vibration at source.
Where secondary measures are required, use anti-vibration mountings or other measures.

NOTE Guidance on the minimization and reduction of vibration is given in EN 1299.
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4.7 Radiation safety

4.7.1 General

Means shall be provided to minimize the harmful effects of radiation emissions, as specified in 4.7.2
and 4.7.3 for particular electroheat installation as part of the TPE covered by the scope of this document
and in the relevant part(s) of IEC 60519. Such means shall be appropriate to the circumstances obtained
within the TPE.

NOTE IEC 60519 consists of 13 parts including General requirements and Particular requirements for specific
types nfplpr'rrnhpnr installations

4.7{2 Non-ionizing radiation

Anyf inspection points where operators are likely to be exposed to harmful infrared and |ultraviolet
radjations shall be shielded by appropriately tinted sights so as to avoid direct¢ontact.

Theg design of controls, measuring instruments and monitoring accessories employing npn-ionizing
radjations, microwaves, laser, electromagnetic fields and/or radio frequéncy fields, which gre integral
parts of the TPE, shall comply with regulations and directives concerning emission limits.

4.7{2.1 Infrared/visible/UV radiation
Suifable protection against harmful infrared, visible and UVtadiation shall be provided (seq 4.4.5).

Dir¢ct sight contact with the radiation source shall bé prevented. Inspection sight holg¢s shall be
shiglded and, where necessary, control cabinets andwre®ms integral with the TPE shall have dppropriate
progection.

Sperific danger warning signs shall be provided (see 6.3.).

4.7{2.2 Laser beams

Laspr equipment and its use shall comply with IEC 60825-1. Where necessary, lasers shall be[positioned
so that casual operator contact is impossible. Suitable interlock(s) shall be fitted to prevert access to
the[laser beam.

Sperific warning signs shall be provided (see 6.3.4).

4.7{2.3 Electromagnetic fields

Soufrces of electrfomagnetic fields sufficient in power to be a hazard shall be separately erjclosed and
isolpted (e.gimetal), as far as is possible, from normal operator working and resting positior]s.

In areas\Where hazardous electromagnetic fields are operative, warning signs shall b¢ provided
prohibiting the entrance of persons having heart pacemakers, metallic implants or who afe wearing
metaTTINgS, bracelets, etc. (5e€ 6.3.3 and b.3.4).

4.7.2.4 Microwaves

Microwave equipment shall comply with IEC 60519-6.

4.7.3 lonizing radiation

Where measuring instruments and monitoring accessories employing X-rays and/or gamma ray
are used on the TPE, they shall not constitute a risk to people. Only sealed sources complying with
IEC 62598 shall be used.
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Such installations and instruments shall be marked with the specific danger sign. Specific hazard
warning signs shall be provided in the area.

If the equipment is likely to be accessible during production and in foreseeable circumstances

a) interlocks shall be fitted so that access is only obtained if the shutter is closed (sealed source) or
the power is cut off, and

b) clear warnings, indicating the status of the equipment (e.g. shutter open/shutter closed or on/off
lights about to start rays), shall be installed (see 6.3.4).

4.8 Materials and substances processed, used or exhausted

4.8.1 Gelneral

Hazardous| situations can arise as a result of the nature of the process being undertaken by the TPE,
such as cdntact with, or inhalation of, dust or harmful liquids, gases, vapours, ‘mists and furhes;
therefore, the TPE shall be designed to remove possible hazards arising from materials and substances
by suitablg choice of design features. In addition, the instruction handbook shall clearly specify [any
particular working practices and personnel protection that are necessary to.ensure safe use of the [[PE
(see ISO 14{123-1).

4.8.2 Harmful by-products

The TPE ghall be designed to minimize the dangers of toxicity and asphyxia. The design shall
incorporatf devices for preventing the leakage of dust, fumes and gaseous by-products. Where spme
leakage is finavoidable, suitable draught systems shall venf'these leakages to an approved location [see
ISO 1412341). Specific hazard warning signs shall be prowided (see 6.3.4).

4.8.3 Fire/explosion

The TPE sHall incorporate appropriate measures-to prevent or minimize the risk of fire or high presqure
from an ignited flammable mixture.

At least, thp fitting of the following apparatus shall be considered:

— flame guards;

— fuel cut-off devices and infterlocks;

— cooling means for TPE or work pieces;

— fire-ddtection meats (for fire extinguishing facilities, see 4.4.3.1);

— gas detectors;

— purging équipment;

— safety temperature monitoring.

In addition, the fuels, the combustion and the controlled atmospheres used in the process shall comply
with ISO 13577-2:2014, 4.4.3 and ISO 13577-3.

4.9 Ergonomics

The TPE shall be designed to take account of the ergonomic aspects of using, maintaining and servicing
the TPE (see ISO 7731, ISO 7933 and ISO 11429). Hot surfaces shall comply with ISO 13732-1 (see also
ISO 7243 and ISO 15534-1).
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4.10 Hazard combination
Provision shall be made to prevent hazards from occurring in combination or cumulatively.
NOTE For instance, the failure of a stop device to operate can cause a series of hazardous events.

Control circuits should be designed to minimize, as far as is practicable, the foreseeable hazard
combinations that are likely to occur (see IEC 60204-1).

4.11 Malfunction

4.11.1 Failure of power supply and auxiliary fluids

Undesirable and unscheduled changes in the pressure of the auxiliary fluid actuating instryments and
monitors (compressed air, oil hydraulic circuit fluid, main fluid in the case of self-actuatgd devices,
etc.) shall be detectable by some suitable safety devices, if the condition is likely'to cause alhazardous
situation.

If pressure change is likely to cause a hazardous situation, safety devicesyshall be provided |to shut the
TPH down or to place it in a safe condition.

Forlfailure in electricity supply, see 4.3.1.2.

Additional stand-by machinery, such as air compressors,glectrical supply units, compressors for
seryice fluids and power engines, shall be located separately from the TPE.

Airlintakes shall be located in open places away fromygaseous discharges or flammable vapours, e.g.
vehjcle exhausts (gaseous discharge) or stored material, e.g. paraffin (flammable vapour).

4.11.2 Errors of fitting/assembly during installation
There shall be adequate supervision of fitting and assembly operations.

Theg TPE shall be designed to ensurethat parts cannot be easily incorrectly fitted or assembled.

4.11.3 Effect of malfunctions'of the control system/component safety devices

The TPE shall be designed se’that malfunctions cause the system to revert to a safe conditiof.
4.12 Missing anddncorrectly fitted safety devices

4.12.1 General

Safety devices shall be identified and documented in the instruction handbook to avoid thefr incorrect
instlallation. The information for use documentation shall provide further assistance; it shall also give
suitfablé warnings about incorrectly fitted or missing parts in those areas where the manufacturer
assesses that a hazard can occur if parts are missing or incorrectly fitted.

4.12.2 Power supply disconnection devices

The TPE shall be fitted with devices to disconnect it from all power sources and to dissipate all stored
energy. Devices to ensure that disconnection and dissipation have been achieved shall be provided,
e.g. by means of pressure gauges, meters, audible or visual signals (see 6.3). For further guidance, see
ISO 12100 and ISO 14118.
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5 Verification

Proof of compliance of the safety requirements and/or protective measures shall be demonstrated by
any one, or a combination, of the following:

a) visual inspection;

b) functional tests;

C) measurements;

d) examipatien-efdrawingstcaterlations-
See Table 1. Q'\
Table 1 — Verification ,'\ '
A
VerificatioBSQ\
N- Exami
Subclause Safety requirements and/or measures| Visual/ F“nCtlo%(D[easure- nation pf
auditory al NS drawings/
. . mentc
inspectiona teék calculg-
& tionsd
N\
4.1 General {Q
41.1 Requirements N X
412 General design and construction re- s\\)' X
- quirements ‘\(\Q
41.2.1 Stability Q> X
41.2.2 Access ’\Q)‘ X
41.2.3 Roof and covers x@ X
41.2.4 Access channels and stairs c\}jr Xf
4.2 Mechanical safety (‘}\
4.2.1 General S ,V X
4.2.2 Crushing N X Xe
4.2.3 Shearing C)V X Xe
4.2.4 Entanglement (;.O ’ X Xe
4.2.5 Drawing-in ¢~ X Xe
4.2. Impact -\ N X
4.2.7 High/—_Qv‘ésure fluid ejection X X X
4.2.8 Eje&idn of parts X Xe
N
429 Slip/trip X
4.2.10 Falls X
4211 Transport X
4.3 Electrical safety
4.3.1 Electrical equipment of TPE
4311 General See note k.
4.3.1.2 External influences X
4.3.2 Electroheat installations/equipment See note l.
4.4 Thermal and cryogenic safety
441 General X
4.4.2 Contact with hot/cold surfaces X Xe
44.3 Fire/explosion
14 © IS0 2016 - All rights reserved
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Table 1 (continued)
Verification
Exami-
Subclause Safety requirements and/or measures| Visual/ Function- |, .| nationof
auditory al drawings/
inspectiona testb mente calcula-
tionsd
4431 Fire X
4.4.3.2 Explosion X
441 ;i%cct;g;llci)élrlliczltspartlcles, WOrK pieces and Xe ,\<O
44]5 Zfl;zzil;al stress and other physiological X '\(l/ X
4.5 Noise /(\’
4.5(1 General ().\(O T oXe
4.5|2 Interference with communications X ,.\'\J
4.6 Vibration \O)U X
4.7 Radiation \\
4.7 General A{( X
4.7 Non-ionizing radiation O\) X
4.7pR.1 Infrared/visible/UV radiation i \\\)\(
4.7pR.2 Laser beams . X X
4.7pR.3 Electromagnetic fields ) 5&‘ X
4.7P.4 Microwaves . O X
4.78 Ionizing radiation K\ X X
4.8 Materials and substances Qﬁ‘é%sed'
used or exhausted e
4.811 General C)\\ Xh
4.8[2 Harmful by-prod‘uq{‘y X Xh
4.8[3 Fire/explosio'r.lo\‘ X
49 Ergonomi;_gg.) Xi
410 Hazarg@-ﬂ)ination X
4.1] Malfinction
4111 d .id Sre of power supply and auxiliary X X
—_—
2112 é\) Errors_of fitting/assembly during in- X
> stallation
ﬂ@\ Effect of malfunctions of the control sys- X

s L rs fotaz ol H
CCTIT7 COTITPOTTCITC SAarc Ty UTvICTS

N
[N
NS

Missing and incorrectly fitted safety
devices
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Table 1 (continued)

visual/aud

¢ Verificat
the specifid

h SeelSO 1

k See IEC §

tory study of the delivered TPE and components.

on by means of measuring instruments used to check whether the requirements are fulfilled within

limits (e.g. the safety distances between the guard and the running nip).

4123-2.

I SeeISO 13732-1.
j SeeISO 14118.

0204-1:2009, Clause 18.

I See relevhnt part(s) of IEC 60519.

Verification
Exami-
Subclause Safety requirements and/or measures| Visual/ Function- |, .| nationof
auditory al drawings/
. . mentc
inspectiona testb calcula-
tionsd
4121 General X X
4.12.2 Power supply disconnection devices X Xi
a Visual/afiditory inspection should be carried out for testing the required characteristics and properties oy

b The funclional test shows whether the parts in question function in such a way as to satisfy the requiréme

d Drawings and calculations should be used to check whether the design characteristics,df'thie components
used the specific requirements.

e See [SO 14120.
f See ISO 1%122-2 and ISO 14122-3.
g See EN 1#457 or regional standards.

nts.

6 Information for use

6.1 Gen

bral requirements

The manuffacturer shall draft and(provide information on the use of TPE. Such information for use of
consists of communication links, such as explanations, signs, signals, symbols or diagrgmes,
ately or in combifdtion to convey information to the furnace operator. It is directed to

equipment
used sepai
trained op

brators and supérvisors.

Information shall beprovided to the user about the intended use of the TPE, taking into account,

notably, all

its operdting modes.

It shall coptain\all directions required to ensure intended and correct use of personal protecfive

equipment

With this in view, it shall inform and warn the operator; the supervisor shall be notified and warned of
residual risks.

The information shall include:

a) details

of the required training;

b) personal protective TPE requirements;

c)

additional details of the guards or protective devices.

It shall include uses of the TPE that are consistent with its design and intended use.

16
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Information for use shall cover, separately or in combination, transport, assembly and installation,
commissioning, use (setting, teaching/programming or process changeover, operation, cleaning, fault-
finding and maintenance) of the TPE, and, if applicable, de-commissioning, dismantling and disposal.

6.2

Location and nature of the information for use

Depending on the risk, the time when the information is needed by the furnace operator or the
supervisor and the TPE design, it shall be decided whether the information (or parts thereof) is to be
given by the manufacturer or the user

a)
b)
‘)
d)

6.3

6.3
Req
Itis
a)
b)
)
d)

WA
ope€

Thd
eas

For

6.3

6.3

inI/nn the TPE ifcn]f:,

in accompanying documents (see 6.4),

on the packaging, and

by other means, such as signals and warnings outside of the TPE.
Signals and warning devices

1 General
uirements concerning where signals and warning devicesé&hall be fitted are given in Cla;
essential that these signals be

emitted before the occurrence of the hazardous eveént,
unambiguous,

clearly perceived and differentiated from-all other signals used, and
clearly recognized by the furnace operator and other persons.

RNING — During an alert, toe_much information given at the same time can ov
rator. Safety relevant information should be prioritized.

warning devices, if used,shall be designed and located such that checking for proper o
. The information for-use shall prescribe regular checking of warning devices.

further guidance; se¢ [EC 61310-1.

2 Marking

==}
(2]
D
&

brload the

peration is

2710 The TPE shall bear, at least, the following markings in a visible and legible manner:

a)
b)
‘)
d)

the serial number, if any, or the name of the TPE;
the name and address of the manufacturer;
the year of construction;

the year of modification.

6.3.2.2 Additional marking may include the following:

a)
b)

type of heating energy (electricity, fossil fuel, etc.) to be used and its calorific value, if ap

nominal fuel rating of the equipment;

© ISO 2016 - All rights reserved
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f)

maximum and minimum fuel supply pressure;
maximum charge load or output to be treaded;
maximum operation temperature;

atmosphere to be used (e.g. non-inflammable, explosive, toxic), if specific.

6.3.3 Personnel protection

The TPE shall bear necessary signs and written warnings as appropriate for its intended use, for

instance
a) necess
b) guard
Markings 3

Asregards

ity of wearing personal protective equipment, or
hdjustment data.
hall comply with recognized standards (see ISO 7000).

the marking of electrical equipment, see IEC 60204-1.

6.3.4

For electri

rning signs

]
Warning sijgns shall comply with recognized standards (see ISO 7010):

ral hazards, see IEC 60204-1 and IEC 61310-2.

6.4 Instruction handbooks/manuals
The instrugtion handbook(s)/manual(s) shall contain atleast the following:
a) infornjation relating to transport, handling andystorage of the TPE, including, but not limited tg
1) stgrage conditions for the TPE,
2) dimensions, mass value(s), positionof the centre(s) of gravity, and
3) inglications for handling,
b) infornjation relating to the jnistallation and commissioning of the TPE (an example of a suitable fest
report]is given in Annex.C);including, but not limited to,
1) fiyging/anchoring.and vibration-dampening requirements,
2) aspembly and\mounting conditions,
3) the spateneeded for use and maintenance,
4) permissible environmental conditions (e.g. temperature, moisture, vibration, electromagnletic
radiation),
5) instructions for connecting the TPE to power supply (particularly about protection against
electrical overloading),
6) recommendations about process waste removal/disposal, if applicable, and
7) recommendations for the user to implement protective measures for safety distances, safety
signs and signals (for additional safeguards, see ISO 12100:2010, Figure 2, footnote d),
c) information relating to the TPE, including, but not limited to,
1) adescription of the TPE, its fittings (e.g. pipe thread type), its guards and/or protective devices,
18 © ISO 2016 - All rights reserved
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the range of applications, for which the TPE is intended,

diagrams (e.g. schematic representation of safety functions), and

4) data about noise, vibration, radiation, gases, vapours or dusts emitted or generated by the TPE,

with reference(s) to the measuring method/standard,

d) information relating to the operation of the TPE, including, but not limited to,

1
2)

the intended use,

a dpcrriptinn of manual controls (;lr‘hmfm'c)

7

3)

4)
5)
6)

e) |information for maintenance, including, but not limited to,

iy
2)

3)
4)
5)

f) |information for de-commissioning, dismantling and/or disposal.

the setting, adjustment and list of setting values and adjustment values of-the
completion of the commissioning test,

modes and means for start-up, operation and stopping (e.g. emergency stop),
residual risks, and

the handing of TPE fault(s),

the method and frequency of inspections for safety functions,

maintenance items that may only be conducted by:the TPE manufacturer or his/her
representative,

instructions, drawings, and diagrams related to maintenance,
arecommended format for record keepihg, and

instructions stating that the essential maintenance operations carried out in hazar
should be authorized and performed in accordance with a work permit authoriz:
typical work permit authorization, see Annex D), and

TPE at the

designated

dous areas
tion (for a

© ISO 2016 - All rights reserved
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Annex A
(informative)

List of significant hazards

This annex lists all significant hazards, hazardous situations and events, as far as they are dealt with

in thiS dOC Imanf— that are-identified by risk-assessmentassianificantfor-thistvpe of eguinment qnd
.......................... byriskassessmentas-sigpiHeantfor-thistyrpe-otequipment
that require actlon to eliminate or reduce the risk. The following significant hazards can occur'in|the
use of TPE
Table A.1 — List of significant hazards
No. Hazard Hazardous situation/ Preventative measures Subclau ?e
event (referenge)
General design concept (structure;access |4.1.1
for operation, maintenance and-Cleaning,
lichti 4.1.2
Al General ighting, etc.)
Provision of markings,signs, etc. 6.3
Instruction handbook/manual 6.4
A2 Mechanical hazards
Design, structural details 4.2.1
Emergency-stop guards
A.2.1 ||General .g. y-stop g. )
Provision of markings, signs, etc. 6.3
Instruction handbook/manual 6.4
Fit guard 4.2.2
Provision of safety distances
Fitinterlocks 43.1.1
Moving parts Means of warning (audible, visual) 6.3
A.2.2  |[Crushing Traps created by auto | pyoyision of warning signs 6.4
and manual feeding/
take-0ff mechanisms ~ |Emergency stops
Push button with visual inspection
Maintenance/cleaning and its good
practice (particularly on guards)
Fit guard 4.2.3
Safety distances, perimeter fencing,
Moving parts marking
A.2.3 et Maving of charging Fitinterlocks 4311
doors, fgedlng/take-off Means of warning (audible, visual) 6.3
mechanism
Provision of markings, signs, etc. 6.3.4
Push button with visual inspection
Rotating shafts (e.g. fan |Guards 4.2.4
A.2.4 |Entanglement |shafts, conveyors, trans-
mission machinery)
A2.5 |Drawing-in Nips created by rolls Guards 4.2.5
(e.g. conveyors)
Struck by moving parts |Guards 4.2.6
A.2.6 |Impact (e.g. doors, chargers, . . .
roller tables) Perimeter fencing systems or signs
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Table A.1 (continued)

Design features 4.2.7
A27 High-pressure Hydraulic leaks/failure Guard's o
o fluids Steam and service fluids | Containment and draining 4.1.2
Prevent as far as possible by adopting good | 6.4
maintenance procedures
Design features 4.2.8
Molten metal Guarding
A2sg Ejection of Process components/ |Effective protection of defined areas or
parts materials, machinery  |sections
parts Provision of personal protective equipmgnt|6.8.3
Method of operation
Collapsing of partsor  |Design (e.g. civil engineering) and 41.2.1
TPE or materials maintenance
Design 6.1
429 |Stability Movement of Provision of markingsj-signs etc. 6.8
components or of ]
machinery Understanding of the system 6.4
Training
Ladders/walkways designed in 429
accordance with defined specifications:
4.1.2.2
Floor surfaces . o
No trip conditions 4123
Walkway surfaces . -1
Handrails
A2.10 |Slip/trip o 4124
Easy to maintain and clean
Good maintenance and cleaning 6.1
Spilled fluids Provision of containment and draining 41.2
Inadequate lighting Provision of adequate lighting 4.1.2.2
Ensure openings are covered or guarded [4.2.10
E ) 4.1.2.2
rom equipment
P 4.1.2.
4.1.2.4
A2.11 |Falls Provision of adequate hand holds 41.2.2
Into equipment (e.g. Flat safe surrounding floors 41.2.3
openings, charging) Ensure openings closed during normal 4.1.2.4
operation
Inadequate lighting Provision of adequate lighting 4.1.2.2
AL.212 |Transport 4211
A3 Electrical
For electrical equipment of TPE, designin [4.3.1.1
accordance with IEC 60204-1:2009
A.3.1 |General For electroheat installations/equipment  |4.3.2
as part of TPE, design in accordance with
relevant parts of IEC 60519
A.3.2 |Contact
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Table A.1 (continued)
Appropriate protection 4311
(fixed/interlocking guards), locked (IEC 60204-
control cabinets and safety audit 1)
Enclosed electrical control and supply
Exposed or accessible |rooms
A.3.21 |Direct live connectors, bus For electroheat installations/equipment ~ |4.3.2
bars, etc. as part of TPE, design in accordance with
relevant parts of IEC 60519
Gucu d) (Cll\,}UDul C) 4.3.1.1
(IEC 60204 -
1)
) For electrical equipment of TPE, designin [4.3,%.1
Insulation breakdown |;ccordance with IEC 60204-1:2009
A.3.2.2 |Indirect (Ground) earthing faults | For electroheat installations/equipment. \ |4.3.2
Physical contact as part of TPE, design in accordance with
relevant parts of [EC 60519
Discharge into the Grounding 4311
measuring, controlling ) (IEC 6020§-
A.3.3 |[Electrostatics |and regulating devices, Safety shut-down 1)
e.g. stored programme
system or computer
Breakdown/reduction |Adequate protectien should avoid this 4311
of electrical insulation |factor during ngrmal operation: 432
Electrical Fire Design
A.3.4 |overload and |Radiation Correctplacement and protection of cables
short circuit -
Ejection of molten
particles
Chemical reactions
Protect as far as possible from 4.3.1.1
Fire fire/explosion effects 4.4.3
445
Thermal Moltermmetal Protect from any likely splash of molten ~ [4.3.1.1
A3.5 |lrladiation and | Molteh metal fusion in metal 443
eat flow anselectrical panel 4.4.5
Equipment and cabling designed and 4311
Heat positioned to avoid damage (e.g. heat 4.4.3
shields, cooling) =
4.4.5
o et For electroheat installations with high 4.31.2
Hreetromagnetie HeteS— atertromagnetic fietds:
(see A.7.2.1.4) ° 4.3.2
forbidden area for people with pacemakers.
Induced voltage peaks |Proper design for control circuits 4.3.1.2
(in control circuits) by
External switching high currents
A3.6 i/ fluences or voltage
Disturbing signals in
control circuits
Radio frequency
interference
Lightning
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Table A.1 (continued)

A4 Thermal
A4.1 |General Design features 441
Contact with hot/cold |Reduce access where possible 4.4.2
surfaces
o Provision of protection (insulation 4.7.2
Heat radiation barriers and screens, ventilation, etc.) 4721
Provision of warnings 6.3
Contact with hot gases |Danger zone marking 56.8.3
A4.2 |Heatsources |andflames Personal protective equipment provision
and usage
Ejection of hot parts Provision of information in instruction 6.4
(molten material or handbook: commissioning; use;
liquids) maintenance
Design work position to minimize 49
Extremes of :
exposures. Personal protec¢tive
temperature . 6.8.3
equipment
A.4.3 |Fire/explosion
Design 44.31
Failure of controls Instruction*andbook 4811
and/or equipment
leading to fire 4.
6.
Guards 4.
Escape of flames Maintenance 4.
6.
Al4.3.1 |Fire Guards 4.4.
Escape of materials Proper procedures and maintenance 4.
6.
Heatztransfer fluids fire Proper procedures_and devices for the use
of heat-transfer fluid
Protection
Fires in service oil/ Desien
fuel-oil §
Maintenance 64
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Table A.1 (continued)
Provision of explosion relief sufficientto |4.4.3.2
prevent disintegration of equipment 48
Provision of explosion relief designed to
deflect effects away from work areas
Failure of control and/
or equipment leading to |Instruction handbook: commissioning; 6.4
explosion use; maintenance
Ejection of hot parts or |Design to prevent escape of unburnt gases, | 4.4.3.1
llqulds f}db}l bd\,}\ ill t‘llC lJipCVVUl}\ 4'8_3
) Design work position to minimize 49
A.4.3.2 |[Explosion exposures
Protection against ejection of service or 4.4.4
process fluids
Flame failure: Flame safeguard 4.4.3.2
generation of an Provision of adequate pressure relief
ignitable atmosphere Remove explosion hazard
Purging procedures clearly defined and 4.4.31
Failure of purge monitored (e.g. numbef\of volume 4.8.3
(evacuating gases) changes) in accordanee/with o
g8 . (ISO 1357f-2
circumstances ; :
if applicalbjle)
Effective protection of defined areas or 444
Molten metal sections
E]ect_1on of hot Process components/ Guarding
A4.4 |particles/ ial :
workpieces materials Design features
Machinery parts Method of operation 6.4
Provision of personal protective equipment|6.3.3
Reduce access, where possible 4.4.5
Protection by: insulation barriers; screens;
ventilation, etc.
Contact with'hot Provisi ¢ ) 412
hermal surfages O liquids rovision of warnings 1.
A4S stres.s/ot}}er Exé&¥tmes of Danger zone marking 6.4
p?fyswloglcal temperature Personal protective equipment 6.3.3
effects \ i
(1ritél)ud1ng draughts, Provision and usage 6.4
co
Provision of information in instruction
handbook
Design work position to minimize exposure | 4.9
A.5 INoise
Noise-reduction design; enclosures, 4.5.1
A.5.1 |Noise effects |Sound emission silencers
Reduce vibration
Hearing loss Noise-reduction measures 451
A.5.2 |and physiologi- |Sound emission soundproof booth
cal effects .
Hearing protectors
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Table A.1 (continued)

Messages incorrectly  |Ensure the functioning of the 4.5.2
Interference heard; communication system
A5.3 with warnings not Noise-reduction measures
e communica- understood due to
tions sound emission
Provision of audible/visual alarms 6.3
A.6 Vibration
<+ Vibration Vibration effects Design, maintenance 4.6
o effects (also physiological) Anti-vibration mountings
A7 Radiation
A.71  |General 471
A.7.2  |Non-ionizing radiation
Al7.2.1 |General 4.7.2
Burning from flames, |Prevent direct sight of radiation sources |4.1.2.1
arcs, furnace walls,
Infrared materials
. o . i
AF.2.1.2 |visible, Excessive heat Proylsmn a_md use 0f safety tinted glasses [4.1.2
. or tinted view.hdles
L UV eye and skin damage
UV radiation ) Provision of wdrning signs 4.1.2
Damage to sight
6.8.4
Eye and tissue damage N
. Anylaser application should meet 4.1.2.2
4
A.7.2.1.3 |Laser beams Contact with eye requirements of IEC 608251
Electro- Exposure of pacemakefZ}Specific exclusion of users of pacemaker  [4.7.2.3
magnetic field: | physiological effeats
Instructions concerning removal of metal [4.7.2.3
Ab214 |FOV requency |1 4 ced buinisfrom the |objects in contact with the body 6.5 3
Medium fre- wearing offor o
quency implanted metals on 6.8.4
High frequency persgns Measures to prevent persons with metallic |4.T.2.3
medical implants from being in the area
: T : _ T
AT 215 |Microwaves ljody tissue an_d organ Provision in accordance with [EC 60519-6 |4.1.2.4
amage (physiological)
Use only sealed sources in accordance with [4.7.3
A73 Ionizing Accidental exposure to IEC 62598.
o rddiation ionizing radiation Provision of markings, signs, etc. 6.8
Instruction handbook/manual 6.4
A8 Material and substances
.8.1 GCllCl Cl} 4‘. .1
Escape of dust/fume Provision of local exhaust ventilation 4.8.2
from combustion, from . .
Provision of proper evacuation
process, from work-
piece, from quenching
Gas by-products from |Provision of detecting devices 6.3
A.8.2 Harmful special atmospheres L . ) .
8. by-products (these can be toxic Provision of specific danger warning sign |6.4
flammable, asphyx- Provision of warning devices
iant or cause distress), .. . .
. L . Periodic environmental sampling of
including inhalation, .
. . . working atmosphere
ingestion, absorption,
asphyxiation, toxicity |Defined maintenance procedures 6.4
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Overuse of devices,
hence loss of

effectiveness

Table A.1 (continued)
Flame guards 4.8.3
4.4.3
(ISO 13577-2
if applicable)
Fuel cut-off devices and interlocks 4.8.3
A.8.3 |Fire/explosion |See A.4.3.1 and A.4.3.2 4.4.3
ISO 13577-2
if applicable)
Fire detectors, flammable gas detectors 4.8.3
443
1SQ1357)-2
ifapplicabjle)
A9 Ergonomic
Principles for design 4.9
General
A91 Referenced group standards to hé'ebserved
[nsufficient Vicinity of the machine |Provision of sufficient lighting 41.2.2
lighting or process
A.10 |[Hazard combination
General (design) provision to prevent 4.10
A.10.1 |[General enhanced cumulative effects of hazards
combination
A1l Malfunction
Failure of Loss of control (process | Effectiveisafe shut-down 4111
energy supply |and power) Provision of preferential supply systems
A11.1 Partial or total loss of  |Stand-by safety and reserve supply system
Failure of services
service fluids  |Faijlure of equipmesitto |Instruction, training, good maintenance  |6.4
operate correctly
4.2.7
iacti 4.2.8
a1z [Bectionof - fqoox 2% A 2.8 A44
parts (or fluids) 4.4.4
4111
Errors of Design, training, understanding of the 4.11.2
A.11.3 |[fitting/ See A.29 system, marking, identification, etc.
assembly, Clause 6
Effect of Well-trained and instructed personnel 4.11.3
malfunction of |Unexpected operating . C .
All4 control system |conditions Good maintenance l
devices
No reaction to Provision of means to identify dangerous |Clause 6
situations requiring deviations from normal operation
remedial (auto or Maintenance
Lackof manual) action, e.g.
A115 |information/ |flame failure, high Design
warning temperature, etc. .
devices Training
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Table A.1 (continued)

L. i |
Ul Uy otdiiutl s

T .
Il auuug

) Signs are to be pictorially clear, correctly |6.2
No warning of positioned, difficult to remove or
A.11.6 |Warningsigns |particular dangers (in  |permanently marked 6.3
addition to the device)
See IEC 61310-1
Inadequate instructions | Instruction handbook 6.4
ALy Failure of to operating personnel Training
"~ |equipment Inadequate mainte- Instruction handbook 6.4
nance N Jaiaade. " ) e 1
IVIAITILTIIAIICT dt lJl COLIITUTU ITILTT VdlS
p.12  |Missing/incorrectly fitted safety devices
A12.1 |General 4121
Absence or incorrect Maintenance 4.11.2
fitting can cause injury .
A12.2 | Guards or death to the operator Design 4421
or by-standers Training 6.4
Absence or incorrect Maintenance 4.11.2
. fitting can cause injury .
Al12.3 |Safety devices or death to the operator Design 4121
or by-standers Training 6.4
Absence or incorrect Maintenance 4.11.2
fitting can cause injury .
Al12.4 |Start/stop or death to the operator Design 412.1
or by-standers Training 6.4
Absence or incorrect Maintenance 6.8.4
Information/  |fitting can cause injury . )
A12.5 warning signs |or death to the operator Design o4
or by-standers Training
Absence or incorrect Proper energy isolating devices 4.11.2
Energy supply fitti ..
. . itting can cause injury
Al12.6 |disconnection 412.2
devi or death tgthe operator
evices
or by-standers
Absenge or incorrect Maintenance 6.4
Emergency fitting can cause injury .
AlL2.7 stops or-death to the operator Design
or by-standers Training
Absence or incorrect Maintenance 4.11.2
Feeding/ fitting can cause injury . )
Al2.8 take-effdevices |or death to the operator Design o4
or by-standers Training
Absence or incorrect Maintenance 4.11.2
Adjustment/ fitting can cause injury . )
Al29 maintenance |or death to the operator Design b4
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Table A.1 (continued)
Maintenance and design 41141
Absence or incorrect 4.11.2
Gases fitting can cause injury
A12.10 evacuation or death to the operator 1122
or by-standers 4.8.2
6.4
Fail ¢ Absence or incorrect Maintenance 4.11.2
ailure o e e
cauinment: flttlng can cause ln]ury Design 64
TP OT deati to the operator
A12.11 |Py operator or by-standers Training
o y Absence or incorrect Quality control and commissioning Clause 5
manufacturer | fitting can cause injury B
or supplier or death to the operator :
or by-standers
28
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Annex B
(informative)

List of common industrial furnaces and associatedprocessing
equipment

B.1 Metallurgical and metal-working plants
Comimon TPE in metallurgical and metal-working plants are used for
a) |thermal production:

1) roasting;

2) calcining, reduction, firing;

3) sintering, agglomeration;

4) non-ferrous metal refining;

5) melting out of metals (such as metal distillation);
6) pelletizing;

b) [melting and pouring:

1) melting (steel/iron, non-ferrous metals);

2) holding (liquid phase);

3) pouring;

4) remelting;

c) |heating:

1) heating, preheating, cooling, holding;

2) drying;

d) |heat treatment:

1)“\annealing;

Z) hardening;

3) tempering;

4) quenching;

5) sintering, pressure sintering;
e) surface treatment:

1) carburizing;

2) carbonitriding;

3) nitriding;
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4) nitrocarburizing;
5) oxidizing;
f) coating:
1) metallic coating;
2) hotdip galvanizing;
3) non-metallic coating;
4) vafnish drying;
5) Vat;our deposition (CVD, PVD)

g) joining:
1) brpzing, soldering;
2) w¢lding;

h) surfacg pretreatment:
1) clqaning, degreasing;
2) delacquering;
3) pig¢kling.

B.2 Glags-making plants

Common TJPE in glass-making plants are used for
a) melting,
b) cooling,

c) decorgting, and

d) heat trleatment.

B.3 Ceramic-manufacturing plants
Common T|PE in ceraniic-manufacturing plants are used for

a) dewaxling,

b) drying

c) heating,
d) annealing,
e) sintering,
f) firing, and

g) decorating.
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B.4 Cement-, lime- and gypsum-manufacturing plants

Common TPE in cement-, lime- and gypsum-manufacturing plants are used for
a) calcining,

b) firing,

c) heating, and

d) cooling.

B.3 Chemical/petrochemical plants
Common TPE in chemical/petrochemical plants are used for
a) |calcining,

b) [distillation,

c) |drying,

d) |endothermic/exothermic gas production,
e) |gasifying,

f) |impregnating,

g) |liquefying,

h) |polymerization,

i) |pyrolizing,

j) |reaction,

k) |reforming, cracking,

1) |sintering,

m) |melting, and

n) |vulcanizing, curing.

B.4 Wasteincineration

Comimaen‘TPE of waste incineration are used for

1 3 f daoxmac rafuica cauiaga L. d rafuca dayicad 0] o]

a Al aratl o o £ cludaan a ﬂvld S ecial
TIICTIICTaCIUTT UT QUIMIC ST T CTO St oCWa gt Ssrau gt rerast—acrivet ot mooascr rar - al p

waste (such as toxic),

b) pyrolizing, and
c) gasifying.

B.7 Other industries
Common TPE in other industries are used for
a) drying paper, printing,

b) drying granular materials,
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c) drying textiles,
d) drying wood, and
e) baking.
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Annex C
(informative)

Typical test report

The typical test report should

— |contain adequate description of tests and actions carried out,

— |include an indication of the standards and guides employed,

— |give the results obtained, and

— |be countersigned by attending persons and by contracting parties.

The test mode should be agreed between parties, preferably in the ordering stage and, as far
according to this document and to the terms of the guarantee.

hs possible,
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Test report
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Annex D
(informative)

Work-permit authorization

This annex shows an example of a work-permit authorization (see 6.4).

Ent

Entry into this equipment is authorized for the purposes of
INSPECTION/CLEANING/REPAIR/MODIFICATION/DISMANTLEING/REVISION within the

have been carried out prior to start.

Maintenance/Repair order has been submitted.

(Signature/authorized person)

approved time limit on condition that the safety measureSin‘accordance with Clauses 4 anc

ering /working in confined spaces (containers, tanks, pits, ducts)
1 Order
(0] =T OSSPSR
Register no. :....ccccvevrreinens Building .....ccccoeeevineieinennnnns Department .......... 0% e
Size (M3) 1 e (010101 /=) o OO vt = PSSP

| 6

Date: i

2 The following safety measuies are to be carried out prior to work: Yes

21 Clean confined space 0
2.2 Clean empty confined space 0

Rinsing:“2.......... hours using ........ccccceveuneen. hot/cold ............ times
Purging:............. hours using AIR/STEAM/NITROGEN/CO;, ......... times

2.3 Disconnect other devices and pipework by 0

* Removal of joint elements/pressure equalization

*Blanking off connections
* Closing of isolating valves/Display of warning signs

2.4 De-energize drives and electrical connections and secure against 0
restarting by fitting the appropriate signs at fuses/switches, locking
switches in ‘CLOSE’ position, removal of fuses for pumps/agitation
equipment/electrical heating, etc.
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