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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY IN ELECTROHEAT INSTALLATIONS -

Part 5: Specifications for safety
in plasma installations

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s i at|on comprising
all national electrotechnical committees (IEC National Committees). The obje
international co-operation on all questions concerning standardization in the electfi

this end and in addition to other activities, IEC publishes International Standarg i ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a ittee interested
in the subject dealt with may participate in this preparatory work. i 3
governmental organizations liaising with the IEC also participate in fkj . |E aborates closely
with the International Organization for Standardization (ISO) in &ccorda W
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

7) No liability shall attac s_dires mployees, servants or agents including individual experts and
members of its technd S E ational Committees for any personal injury, property damage or
other damage of Any w whether direct or indirect, or for costs (including legal fees) and
expenses arising\out\of\the publi t|on use of, or reliance upon, this IEC Publication or any other IEC

9) AttentionN M o ssibility that some of the elements of this IEC Publication may be the subject of
~JEC'shaN not\e held responsible for identifying any or all such patent rights.

The main task o C technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

e the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

e the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 60519-5 which is a technical specification, has been prepared by IEC technical
committee 27: Industrial electroheating equipment.

This first edition of TS cancels and replaces the first edition of International Standard
IEC 60519-5 published in 1980. It constitutes a technical revision.
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The significant changes with respect to the previous edition are as follows:

This technical specification is to be used in conjunction with [IEC 60519-1:

The text of this technical specification is based on the following docu

Full information on the voting for the approval of this
the report on voting indicated in the above table.

the previous edition focused on arc heating means and on spraying applications — this TS
applies to all means of production of thermal plasma, i.e. arc and induction heating, and to
the equipment directly coupled to these means. Applications include both the spraying
plasma process, as well as the heating and/or thermochemical plasma treatment;

new technical issues, such as those referring to the protection against electromagnetic
emissions have been introduced;

IEC 60519-1:2003 has been taken into account;
definitions have been brought into line with the second edition of IEC 60050-841.

Enquiry draft Report on votipg\
27/579/DTS 27/604A/R\&

This publication has been drafted in aceerdanc

transformed @n
reconfirmed,
withdrawn,

replaced by a
amended
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SAFETY IN ELECTROHEAT INSTALLATIONS -

Part 5: Specifications for safety
in plasma installations

1 Scope and object

This Technical Specification specifies safety requirements applicable to

a) thermal plasma torch systems:

— arc plasma systems,

— inductive plasma systems;
b) installations using plasma torch systems:

— spraying equipment,

— solid, liquid and gaseous charge heating and th€rmos eatmeént equipment.
For both plasma torch systems and 5 torch systems, this
specification determines safety requir s, including the electrical

equipment, the cooling circuits, the {gas\sugpl i : rhace or reactor and more
generally, all other equipment associate ace or reactor.

2 Normative refere

The following re e _indispensable for the application of this document.
For dated referenceg;, onlyt \iti d applies. For undated references, the latest edition

Vocabulary — Part 841: Industrial

IEC/TS 60680, Test’ methods of plasma equipment for electroheat and electrochemical
applications

CISPR 11, Industrial, scientific and medical (ISM) radio-frequency equipment —
Electromagnetic disturbance characteristics — Limits and methods of measurement

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-841,
IEC 60519-1 and IEC/TS 60680 apply.
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4 Safety requirements in thermal plasma systems — design and installation
features

4.1 Arc plasma torch systems
411 General requirements

See IEC 60519-1.

4.1.2 Electric circuit

See IEC 60519-1, Clause 6. In addition, 6.4.1 of IEC 60519-1 applies to the complete
installation.

4.1.3 Direct current arc power supply

The following specific requirements apply to systems with d.c. ags.po

4.1.31 Power supply grounding

One pole (positive or negative, depending on the to the W/c. side of the arc
power supply, shall be grounded using a separated pne of the system, so
as to avoid possible leakage currents towards electrical /circuifs, suchas those used for the
torch control. 6

4.1.3.2 Connection of the power s

When the torch is off, the cables o
grounding switch, so as to g9

all be grounded through an earth

A specific procedure e . _before the arc ignition, through a manual
locking/unlocking device d with safety keys), authorizing in particular the
main breaker to e anliny oupting switch to be in the off position. Moreover, a
final clearance key » | the operator to start the ignition sequence. This procedure

shall meet the regulé S einthe Country where the equipment is to be installed.

4.1.4 g S connection cables

See |IEC

An arc plasma toreh of any design has the following characteristic features: a high
temperature gas, high voltage (in general) and liquid cooling (generally water). Consequently,
the design and construction shall satisfy the following criteria for safe operation:

a) electrical features:

— permanent electrical contact, during operation, between parts designed to be at the
same voltage, including the clamping of electrodes and pieces to be earth grounded, to
avoid overheating;

— for a high voltage torch, automatic shut down of the torch in case the leakage current
through the torch body excesses 10 mA;

— permanent electrical insulation between pieces to be brought to different voltages (and
specifically between the electrodes), so that no unintended breakdown can occur
under normal operating conditions;

b) cooling liquid features:
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— cooling liquid resistivity and torch circuit designed to maintain, during operation, the
required insulation between pieces to be brought to different voltages, and specifically
the electrodes;

— in case of electrode break through (accidental or normal wear), the phenomenon shall
remain under control firstly through the electrode material and/or design, secondly by
its detection to shut down the torch.

4.1.6 Cooling circuit

The following specific requirements apply to the cooling utilities:

a) mechanical features:

— the cooling liquid hoses of the torch, fixed or hand operated, sh
length, flexibility and appropriate radius of curvature (if any),
stresses generated by the cooling liquid high pressure and
particular hand operated torch;

— taking into account the high pressure necessary to obtaj

liquid hammer or blocking during
account also the effects of heat o

body;
b) electrical feat
— for the high-voltage

— the torgh skal i shut down when the cooling circuit is disconnected or
when<he i that specified;

4.1.7 Gas circuit

The following specific requirements apply to the gas utilities:

a) general features:

— safety rules for the use of industrial gas in high pressure tanks, taking account of the
work regulations in force in the country where the equipment is to be installed;

b) mechanical features:

— the gas hoses of installations, fixed or hand operated, shall have a sufficient length,
flexibility and appropriate radius of curvature (if any), so as to sustain the constraints
generated by the gas high pressure and to allow handling in the case of hand-operated
torch;

— the gas admission hose(s) shall be so designed as to withstand the pressure required
to obtain the specified mass flow rate, which shall not be appreciably diminished by
accidental or steady-state exposure to hot particles or hot material. Their resistance to
heat and ultra violet radiation under normal operating conditions shall meet the
requirements;
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— the fastening of gas hose(s) and pipes to the connecting fittings shall withstand the
gas pressure occurring in the event of circuit blockage;

c) electrical features:

— for the high-voltage torch, the hose(s) shall be made of insulated material, with length
defined to limit the leakage current to a value below 10 mA;

— a safety device shall prevent the ignition of the torch when the gas circuit is shut off or
when the minimum mass flow rate specified by the torch manufacturer is not reached;

— the operator shall have access to the gas circuit control and monitoring devices, to
read their indications when desired;

d) other features:

— the compressed gas containers installed close to the place of use/of the plasma torch
shall be protected against possible overheating, electric discharg
incandescent material. Similar precautions shall be taken for & essed gas

containers.

4.1.8 Ignition device
The following specific requirements apply to ignition devic

a) high-frequency ignition device:

— protection against high voltage, in agree
country where the equipment is fQ be in

b) short-circuit ignition device:

— in general, a high-pressure hyg
requirements, as defined for th

— non-flammable and biodegra

4.1.9 Arc plasma s
For safety purpc@

system, through a

4.2 Inductive
4.2.1
See IEC 605

4.2.2 Electric circuit

See IEC 60519-1, Clause 6. In addition, 6.4.1 of IEC 60519-1 applies to the complete
installation.

4.2.3 Power supply
4.2.31 Power supply grounding

The power supply shall be grounded using a separate earth from the main one of the system,
so as to avoid possible paths for leakage currents such as those created by the torch control
circuits.

4.2.3.2 Connection of the power supply to the torch

The following shall be taken into account:
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