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INFORMATION TECHNOLOGY -
GENERIC CABLING -
INTRODUCTION TO THE MICE
ENVIRONMENTAL CLASSIFICATION

10)

FOREWORD

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form‘the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC partigipate in
the development of International Standards. Their preparation is entrusted to technical committees; any-I1SO and
IEC member body interested in the subject dealt with may participate in this preparatory work. dnternational
governmental and non-governmental organizations liaising with ISO and IEC also participate in thisypreparation.

In the field of information technology, ISO and IEC have established a joint technical committee; ISO/IEC JTC 1.
Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

The formal decisions or agreements of IEC and ISO on technical matters express, @s nearly as possible, an
international consensus of opinion on the relevant subjects since each technicakéommittee has representation
from all interested IEC and ISO member bodies.

IEC, ISO and ISO/IEC publications have the form of recommendations_for linternational use and are accepted
by IEC and ISO member bodies in that sense. While all reasonable”efforts are made to ensure that the
technical content of IEC, ISO and ISO/IEC publications is accurate, 1EC or ISO cannot be held responsible for
the way in which they are used or for any misinterpretation by any end user.

In order to promote international uniformity, IEC and ISO_member bodies undertake to apply IEC, ISO and
ISO/IEC publications transparently to the maximum extent ‘possible in their national and regional publications.
Any divergence between any ISO/IEC publication and<the corresponding national or regional publication
should be clearly indicated in the latter.

ISO and IEC provide no marking procedure to indicate their approval and cannot be rendered responsible for
any equipment declared to be in conformity with,an ISO/IEC publication.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or ISO ofr,its directors, employees, servants or agents including individual experts
and members of their technical committees and IEC or ISO member bodies for any personal injury, property
damage or other damage of any nattire whatsoever, whether direct or indirect, or for costs (including legal fees)
and expenses arising out of thespublication of, use of, or reliance upon, this ISO/IEC publication or any other IEC,
ISO or ISO/IEC publications.

Attention is drawn to the reference documents cited in this publication. Use of the referenced publications is
indispensable for thecerrect application of this publication.

Attention is drawn to the possibility that some of the elements of this Technical Report, type 3 may be the subject
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

This_consolidated version of ISO/IEC 29106 consists of the first edition (2007) and its
améndment 1 (2012). It bears the edition number 1.1.

The technical content is therefore identical to the base edition and its amendment and
has been prepared for user convenience. A vertical line in the margin shows where the

displayed in red, with deletions being struck through.
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The main task of IEC and ISO technical committees is to prepare International Standards. In
exceptional circumstances, ISO/IEC JTC 1 or a subcommittee may propose the publication of
a technical report of one of the following types:

e type 1, when the required support cannot be obtained for the publication of an
International Standard, despite repeated efforts;

e type 2, when the subject is still under technical development or where, for any other
reason, there is the future but not immediate possibility of an agreement on an
International Standard;

o type 3, when the technical committee has collected data of a different kind from that which
is normally published as an International Standard, for example ‘state of the art’.

ISO/IEC 29106, which is a Technical Report of type 3, has been prepared by
subcommittee 25: Interconnection of information technology equipment, of ISO/IEC joint
technical committee 1: Information technology.

Technical reports of types 1 and 2 are subject to review within three ye€ans of publication to
decide whether they can be transformed into International Standards. Technical reports of
type 3 do not necessarily have to be reviewed until the data they provide are considered to be
no longer valid or useful.

This Technical Report of type 3 has been approved by vote¥of the member bodies, and the
voting results may be obtained from the address given on-the 'second title page.

This publication has been drafted in accordance withthe ISO/IEC Directives, Part 2.
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INTRODUCTION
(to Amendment 1)

The Amendment has been developed to correct the misalignment of the MICE table with
ISO/IEC 24702.
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INFORMATION TECHNOLOGY -
GENERIC CABLING -
INTRODUCTION TO THE MICE
ENVIRONMENTAL CLASSIFICATION

1 Scope

This Technical Report acts as an introduction to the concepts used to develop the MICE
environmental classification system used in cabling standards developed by ISO/IEC. It also
provides detailed explanation of the sources used to define the boundaries of MICE
classifications.

2 Reference documents

The following referenced documents are indispensable for the application.of this document.
For dated references, only the edition cited applies. For undated referencesythe latest edition
of the referenced document (including any amendments) applies.

ISO/IEC 11801, Information technology — Generic cabling for customer,premises
ISO/IEC 15018, Information technology — Generic cabling for homes
ISO/IEC 24702, Information technology — Generic cabling.~/Industrial premises

IEC 60068-2-5:1975, Environmental testing — Part 2:_Tests. Test Sa: Simulated solar radiation at
ground level

IEC 60654-4:1987 Operating conditions for-industrial-process measurement and control equipment.
Part 4: Corrosive and erosive influences

IEC 60721-1, Classification of envifonmental conditions — Part 1: Environmental parameters and
their severities

IEC 60721-3-3, Classification."of environmental conditions — Part 3-3: Classification of groups of
environmental parameters;and their severities - Stationary use at weatherprotected locations

IEC 610004651, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards — Immunity for
residential,)commercial and light-industrial environments

IE€61000-6-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity for
industrial environments

IEC 61131-2, Programmable controllers — Part 2: Equipment requirements and tests

IEC 61918, Industrial communication networks — Installation of communication networks in industrial
premises
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3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this Technical Report the definitions of the applicable generic cabling
standards ISO/IEC 11801, ISO/IEC 15018 and ISO/IEC 24702 apply.

3.2 Abbreviations

For the purposes of this Technical Report the abbreviations of the applicable generic cabling
standards ISO/IEC 11801, ISO/IEC 15018 and ISO/IEC 24702 apply.

4 Application of environmental classification

4.1 MICE

The term MICE referenced in generic cabling standards produced by ISO/NEC relates to the
classification of the environment of the cabling channel.

There are four primary environmental criteria used to classify an eqvironment:

e the M element, defining the mechanical characteristics of the environment;

e the | element, defining the ingress protection characteristics of the environment;

e the C element, defining the climatic and chemical characteristics of the environment;

o the E element, defining the electromagnetic charagteristics of the environment.

Each of the four primary environmental criteria_are further divided into specific parameters

and levels for those parameters. The MICE classification for a given location is therefore
defined as M,lp,C.E4 where a, b, ¢ and d aré. the individual sub-classifications (levels) for the

M, I, C and E criteria respectively.

The suffixes for the four primary environmental criteria are either 1, 2 or 3. For example, the
most benign environment is desecribed as M411C41E{1 whereas the most harsh environment

within the scope of this standartd would be defined as M3l3C3E3.

4.2 Channel environment

The applicable MICE" classification may vary along the length of the cabling channel. As
shown in the industrial premises cabling example of Figure 1, the ingress protection
characteristics -of the environment in the automation area and at the automation island are
different from,> and more severe than, those characteristics on the factory floor or in the
telecommunications room.

1 The documents prepared by subcommittee 25 of ISO/IEC joint technical committee 1: Information technology.
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Telecommunications room Factory floor Automation area Automation island
M, 1C4Ey M.1,CEy M, 1,C4E, Ml5C4E;

[ Distributor | | Cabling channel \

Figure 1 — Example of variation of the environment along
an industrial premises cabling channel

The environment to be classified is that local to the cabling. Where) no environmental
protection is provided to the cabling, the classification of the local enyironhment is also that of
the overall environment at that location.

However, where technical or economic restrictions preclude the use of components
compatible with the overall environment, mitigation or isolation techniques may be applied to
modify one or more of the M, I, C or E environments local to the cabling in order to allow
appropriate components to be installed.

The mitigation or isolation techniques typically involve the use of alternative pathways and/or
pathway systems as shown in Figure 2.

Overalkehvironment

Local environment

Cable Pathway system providing environmental protection

Figure 2 — The local environment

4.3 Component selection

The components used within a channel should be selected to be compatible with the MICE
classification of the channel at the point where the components are to be installed.

Table 1, taken from ISO/IEC 24702:2006, shows the parameters used to classify the local
environment under the M, I, C and E criteria. While the classification of an environment is
determined by the most demanding parameter within each criteria group, the selection of

combaban o oo, ro floet thao cnocific damande ~Af Al tha noramatarce (a0 dhin tha araiin ol Alis o

COTMTPOTTICT IO Tha y - TCTe T e opP T oI Ot T o TaO S U o o PaT ot tCT o v e it un\; oo ooty

those that may be less demanding than the overall classification of the environment.

The MICE classification system is intended to address approximately 80 % of the
environments to which cabling may be subjected. There are some environments beyond the
boundaries of M3l3C3E3. Such environments are beyond the scope of this Technical Report
and require special handling.



https://iecnorm.com/api/?name=9af5c48f557cd35b6aa3b895933468da

TR 29106 © ISO/IEC:2007+A1:2012 (E)

—9-—

Table 1 — Details of environmental classification

Mechanical M, M, M3
Shock/bump (see a))
Peak acceleration 40 ms™ 100 ms™ 250 ms™
Vibration
Displacem(zn;;\?opgttﬁdze; 1,5 mm 7,0 mm 15,0 mm
Accele(gthozntgnéggttﬁd; 5 ms™ 20 ms™? 50 ms?
Tensile force See b) See b) Seelb)
Crush 45N _ 1100 N _ 2200N ‘
over 25 mm (linear) min. over 150 mm (linear) min. | overid50 mm (linear) min.
Impact 1J 10J 30J
Bending, flexing and torsion See b) See b) See b)
Ingress I4 I I3
Particulate ingress (dia. max.) 12,5 mm 50 uym 50 ym
Intermittent liquid jet
Intermittentliquid jet <12,5 I/min
Immersion None ;61’23,5mlr/nmji:t >22,2‘r?;1 nc;ir:t;itce
>12,5 m distance and immersion
(£1 m for <=30 minutes)
Climatic and chemical Cq C, Cj3

Ambient temperature

-10 °C to +60 °GC

-25°C to +70 °C

-40 °C to +70 °C

Rate of change of temperature

0,1 °C per minute

1,0 °C per minute

3,0 °C per minute

Humidity

5 % t0,85/%
(non-condensing)

5% to 95 %
(condensing)

5% to 95 %
(condensing)

Solar radiation

700 Wm™

1120 Wm?

1120 Wm™

Liquid pollution (see c))

Contaminants

€oncentration x 107®

Concentration x 10

Concentration x 107

Sodium chloride (salt/sea water) 0 <0,3 <0,3
Oil (dry-air concentration)

0 <0,005 <0,5
(for oil types-see b))

4
Sodium stearate (soap) None >5x 10 gzﬂliJnegous non- >5 x 10* aqueous gelling
Detergent None ffs ffs
Conductive materials None Temporary Present
Gaseous pollution (see b)) Mean/Peak Mean/Peak Mean/Peak

Contaminants

(Concentration x 10°°)

(Concentration x 107°)

(Concentration x 10°°)

Hydrogen sulphide <0,003/<0,01 <0,05/<0,5 <10/<50
Sulphur dioxide <0,01/<0,03 <0,1/<0,3 <5/<15
Sulphur trioxide (ffs) <0,01/<0,03 <0,1/<0,3 <3/<TO

a) Bump: the repetitive nature of the shock experienced by the channel shall be taken into account.

b) This aspect of environmental classification is installation-specific and should be considered in association with
IEC 61918 and the appropriate component specification.

c) A single dimensional characteristic, i.e. Concentration x 10", was chosen to unify limits from different standards.
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Climatic and chemical Cq C, Cs
(continued)
Chlorine wet (>50 % humidity) <0,000 5/<0,001 <0,005/<0,03 <0,05/<0,3
Chlorine dry (<50 % humidity) <0,002/<0,01 <0,02/<0,1 <0,2/<1,0
Hydrogen chloride —/<0.06 <0.06/<0.3 <0.6/3.0
Hydrogen fluoride <0,001/<0,005 <0,01/<0,05 <0,1/<1,0
Ammonia <1/<5 <10/<50 <50/<250
Oxides of Nitrogen <0,05/<0,1 <0,5/<1 <5/<10
Ozone <0,002/<0,005 <0,025/<0,05 <041/=A
Electromagnetic Eq E, Ej;
Electrostatic discharge — Contact
(0,667 1C) 4 kV 4 kV 4 kV
Electrostatic discharge — Air
(0,132 uC) 8 kV 8 kV 8 kV
3 V/m at (80 MHz to 3 V/m at (80 MHz to 10 V/m at (80 MHz to
1 000 MHz) 1 000 MHZ) 1 000 MHz)
. B 3 V/m at ((1 400 MHzto 3 V/m at ((1.400 MHz to 3 V/m at ((1 400 MHz to
Radiated RF - AM 2 000 MHz) 2 000 MHz) 2 000 MHz)
1 V/m at (2 000 MHz to 1 V/mdéat(2 000 MHz to 1 V/m at (2 000 MHz to
2 700 MHz) 2700 MHz) 2 700 MHz)
Conducted RF 3V at 150 kHz to 80 MHz | 3.%/at 150 kHz to 80 MHz 10Vl 190 Kz to
EFT/B (comms) 500 V 1000V 1000V
S_urge (transier_]t grou_nd potential 500 V 1000V 1000V
difference) — signal, line to earth
Magnetic field (50/60 Hz) 1 Am 3 Am™ 30 Am™
Magnetic field ffs ffs ffs

(60 Hz to 20 000 Hz)

a) Bump: the repetitive nature of the shocK’experienced by the channel shall be taken into account.

b) This aspect of environmental classification is installation-specific and should be considered in association with
IEC 61918 and the appropriate component specification.

c) A single dimensional characteristic, i.e. concentration x 10, was chosen to unify limits from different standards.
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5 MICE system

5.1 General

The MICE concept is provided for the use of designers and planners to allow the specification

of comnonents to hg niirchacgd and/lar nraotgcotion  (mitiaation  aor icaolation) rgauirad
} A t s ptH-cHa S8 a—aRaro—p+ot HO-H—HHHGaHOH — raHo)—FequHea

respectively.

Table 1 is not a basis for testing the local environment and neither is it a series (of
environmental criteria for the testing of components used within those environments.
However, the limits describing the MICE classification system are in many cases based)upon
existing standards.

5.2 Mechanical environment

Table 2 shows the derivation of the boundaries used in Table 1.

Table 2 — Derivation of boundaries for mechanical criteria‘in Table 1

Mechanical M4 M5 M3
Shock/bump?
Peak acceleration 40 ms™ 100 ms™ 250 ms™
Vibration
Displacement amplitude (2 Hz to 9 Hz) 1,5 mm 7,0 mm 15,0 mm
Acceleration amplitude (9 Hz to 500 Hz) 5 ms? 20 ms™? 50 ms™
Shock/bumpl/vibration (source IEC 60721-3-3 <|IEC 60721-3-3 IEC 60721-3-3
material) Class3M2 Class 3M6 Class 3M8
45 N 1100 N 2 200
Crush over25 mm (linear) over 150 mm (linear) min. over 150 mm (linear)
min. min.
Impact 1J 10J 30J

@ Bump: the repetitive nature of thesshock experienced by the channel shall be taken into account.

From IEC 60721-3-3;
3M1 applies to locations with insignificant vibration and shock.

In addition to the conditions covered by 3M1, 3M2 applies to locations with vibration of low
significance (products mounted on light structures subject to negligible vibration).

In~addition to the conditions covered by 3M5, 3M6 applies to locations where the level of
wibration is high (e.g. close to heavy machines).

In addition to the conditions covered by 3M7, 3M8 applies to locations where the level of

vibration Is extremely high (e.g. products mounted on power hammers).
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5.3 Ingress protection and climatic environment

Table 3 and Table 4 shows the derivation of the boundaries used in Table 1.

Table 3 — Derivation of boundaries for ingress protection criteria in Table 1

:-.g- €S5S =1 :Z :\5
Particulate ingress (dia. max.) 12,5 mm 50 um 50 um
Immersion None Intermittent liquid jet Intermittent liquid, jet
12,5 I/min <12,5 I/min
26,3 mm jet 26,3 mm\jet
>2.5 m distance >2,5.m\distance
and
immersion
(=1 m for <30 min)

Table 4 — Derivation of boundaries for climatic criteria ih)|Table 1

Climatic C1 Cz 03
Ambient temperature -10 °C to +60 °C -25°C to #70 °C -40 °C to +70 °C
Existing ISO/IEC 11801 IEC.60721-3-3 IEC 60721-3-3 Class 3K7
Class 3K8H
Rate of change of temperature 0,1 °C per minute 140 °C per minute 3,0 °C per minute
IEC 60721-3-3 Class 3K1 IEC 60721-3-3 Class 3K7 IEC 61131-2
Humidity 5% to 85 % 5 % to 95 % 5% to 95 %
(non-condensing) (condensing) (condensing)
IEC 60721-3-3Class 3K3 | IEC 60721-3-3 Class 3K4 | IEC 60721-3-3 Class 3K5
Solar radiation 700.Wm™ 1120 Wm™? 1120 Wm™
IEC.60721-3-3 IEC 60721-3-3 Class 3K7.
Class 3K3 — 3K6 IEC 60068-2-5:1975 contains a table covering

wavelengths from UV to IR that totals 1 120 wWm™.

From IEC 60721-3-3:

3K1 applies to fully air=conditioned enclosed locations. Air temperature and humidity control is
used continuously to maintain the required conditions. Installed products may be exposed to
attenuated solar radiation and to movements of surrounding air due to draughts from the air-
conditioning.system. They are not subjected to heat radiation, condensed water, precipitation,
water from sources other than rain, or formation of ice. These conditions may be found in a
room of_such construction that a confined range of temperature and humidity may be
maintained.

In—addition to the conditions covered by 3K1, 3K2 applies to continuously temperature-
controlled enclosed locations. Humidity is not controlled. Heating, cooling or humidification is
used where necessary to maintain the required conditions, especially where there is a large

Ul;ffGIUIIL:U ;JUtVVUUII t:IUIII clll\?]I t;IU UpPCTI ail-b“lllatc. illbtd“cu‘ pIUUIUth Iray IUU U)\}JUDUL; tU bUial
radiation and to heat radiation. They may be subject to movements of surrounding air due to
draughts in buildings. These conditions may be found in manned offices, workshops and other
rooms for special applications.

In addition to the conditions covered by 3K2, 3K3 applies to continuously temperature-
controlled enclosed locations. Humidity is not controlled. Heating or cooling is used where
necessary to maintain the required conditions, especially where there is a large difference
between them and the open air-climate. These conditions may be found in normal living or
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working areas, e.g. living rooms, rooms for general use (theatres, restaurants, etc.), offices,
shops, workshops for electronic assemblies and other electrotechnical products,
telecommunications centres, storage rooms for valuable and sensitive products.

In addition to the conditions covered by 3K3, 3K4 applies to temperature-controlled enclosed
locations with a wide range of relative humidity. Humidity is not controlled. Installed products

Illdy bU bubjcut tU bUIIdCIIDUd VthUI ﬂIICII tU vva‘u:;l fIUIII SUUITUTO Uthcl thdll |ai||. ThCDC
conditions may be found in certain living or working areas, e.g. kitchens, bathrooms,
workshops with processes producing high humidity, certain cellars, ordinary storage rooms,
stables, garages. For the more humid open-air climates they may also be found in living
rooms and rooms for general use.

In addition to the conditions covered by 3K4, 3K5 applies to enclosed locations having\uneither
temperature nor humidity control. Heating may be used to raise low temperaturesy especially
where there is a large difference between them and the open air-climate. A product may be
subject to the formation of ice. These conditions may be found in somesentrances and
staircases of buildings, garages, cellars, certain workshops, buildings~in factories and
industrial process plants, certain telecommunications buildings, ordinary)storage rooms for
frost-resistant products, farm buildings, etc.

In addition to the conditions covered by 3K4, 3K6, 3K7 and 3K8H’ apply to weather-protected
locations having neither temperature nor humidity control. The lgcations may have openings
to the open-air. The climatic conditions may be affected by<the open-air climate and the type
of building. Installed products may be exposed to solar radiation. They may also be subject to
wind-driven precipitation including snow. These conditigns“may be found in some entrances of
buildings, some garages, in sheds, shacks, lofts, telephone booths, buildings in factories and
industrial process plants, unattended equipment stations, unattended buildings for
telecommunications purposes, ordinary storagesfooms for frost-resistant products, farm
buildings etc.
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Table 5 shows the derivation of the boundaries used in Table 1.

Table 5 — Derivation of boundaries for chemical criteria in Table 1

Ghemieal G € 63
Liquid pollution (see Note) Concentration x 107 Concentration x 107 Concentration x 107
Contaminants
Sodium chloride (salt/sea water) 0 <0,3 <0,3
IEC 60721-1
Oil (dry-air concentration) 0 <0,005 <0,5
Sodium stearate (soap) None 5 x 104gaeq”ui§gus non- >5 %104 aqueous gelling
Detergent None ffs ffs
Conductive materials None Temporary Present
Gaseous pollution (see Note) Mean/Peak Mean/Peak Mean/Peak
Contaminants (Concentration x 107°) (Concentration %10?) (Concentration x 107°)
Hydrogen sulphide <0,003/<0,01 <0,05/<0,5 <10/<50

The limits are taken from IEC 60654-4;1987 for the environmental descriptions
Class 1, 2 and 3. They are within the same region as those in IEC 60721-3-3,
A.1:1994 for the environmental descriptions 3C1, 3C2 and 3C4.

NOTE For comparison thevalues in IEC 60721-3-3, A.1:1994 have been
converted from mg-cm-3 usihg'the STP density = 1.539.

Sulphur dioxide <0,01/<0,03 <0,1/<0,3 <5/<10

The limits are taken from IEC 60654-4:1987 for the environmental descriptions
Class 1, 2 and 8, with the exception of Class 3 (max. <15). They are identical to the
environmental descriptions IEC 60721-3-3, A.1:1994 for the environmental
descriptions\3C1 and 3C2 and within the same region for the environmental
description)3C4 (mean <4,5, max. <14).

NOTE(/For comparison the values in IEC 60721-3-3, A.1:1994 have been
converted from mg-cm-3 using the STP density = 2.927.

Sulphur trioxide (ffs) <0,01/<0,03 ‘ <0,1/<0,3 | <5/<15
There are no limits in IEC 60654-4:1987 or IEC 60721-3-3.
Chlorine wet (>50 % humidity) <0,000 5/<0,001 ‘ <0,005/<0,03 | <0,05/<0,3

The limits are taken from IEC 60654-4:1987 for the environmental descriptions
Class 1, 2 and 3. There are no limits in IEC 60721-3-3.

Chlorine dry {<50 % humidity) <0,002/<0,01 ‘ <0,02/<0,1 | <0,2/<1,0

The limits are taken from IEC 60654-4:1987 for the environmental descriptions
Class 1, 2 and 3. They are within the same region as those in IEC 60721-3-3,
A.1:1994 for the environmental descriptions 3C1, 3C2 and 3C4.

NOTE For comparison the values in IEC 60721-3-3, A.1:1994 have been
converted from mg-cm-3 using the STP density = 3.124.

Hydrogen chloride -/<0,06 <0,06/<0,3 <0,6/3,0

There are no limits in IEC 60654-4:1987. The limits are taken from IEC 60721-3-3,

A.1:1994 for the environmental descriptions 3C1, 3C2 and 3C4.

NOTE For comparison the values in IEC 60721-3-3, A.1:1994 have been
converted from mg-cm-3 using the STP density = 1.639.

NOTE A single dimensional characteristic, i.e. Concentration x 10", was chosen to unify limits from different
standards.
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Chemical Cq C, C3

Hydrogen fluoride <0,001/<0,005 <0,01/<0,05 <0,1/<1,0

The limits are taken from IEC 60654-4:1987 for the environmental descriptions
Class 1, 2 and 3. They are within the same region as those in IEC 60721-3-3,
A.1:1994 for the environmental descriptions 3C1, 3C2 and 3C4.

NOTE For comparison the values in IEC 60721-3-3, A.1:1994 have been
converted from mg-cm-3 using the STP density = 0.901.

Ammonia <1/<5 <10/<50 <50/<250

The limits are taken from IEC 60654-4:1987 for the environmental descriptions
Class 1, 2 and 3. They are within the same region as those in IEC 60727+3-3,
A.1:1994 for the environmental descriptions 3C2, 3C3 and 3C4.

from mg-cm-3 using the STP density = 0.771.

Oxides of Nitrogen <0,05/<0,1 <0,5/<1 <5/<10

NOTE For comparison the values in I[EC 60721-3-3 A.1:1994 have been converted

The limits are taken from IEC 60654-4:1987 for the enyitenmental descriptions
Class 1, 2 and 3. They are within the same region as those in IEC 60721-3-3
A.1:1994 for the environmental descriptions 3C1, 3€2"and 3C4.

from mg-cm-3 using the STP density = 1.35@*(averaged on No, NO2 and NO3.

Ozone <0,002/<0,005 <0,02%/<0,05 <0,1/<1

NOTE For comparison the values in IEC 60724-3-3 A.1:1994 have been converted

The limits are taken from IEC 60654-4:1987 for the environmental descriptions
Class 1, 2 and 3. They are within the same region as those in IEC 60721-3-3,
A.1:1994 for the environmentalhdescriptions 3C2, 3C3 and 3C4.

from mg-cm-3 using the STP density = 2.144.

NOTE A single dimensional characteristic, i.e. Concentration x 10", was chosen to unify limits from different
standards.

From IEC 60654-4:1987:

Class 1: Environments sufficiently well controlled so that corrosion is not a factor in
determining corrosion:

Class 2: Environments_where the effects of corrosion are measurable and may be a factor in
determining. equipment reliability.

Class 3: Environmeénts where there is a high probability that corrosive attack will occur.
From IEC(60721-3-3:

3C1R:applies to locations with stringently monitored and controlled atmosphere (clean room
category).

In addition to the conditions covered by 3C1L, 3C1R applies to locations where the
atmosphere is continuously controlled.

In addition to the conditions covered by 3C1R, 3C1 applies to locations in rural and some
urban areas with low industrial activities and moderate traffic. Contamination may be
increased in urban areas in winter due to heating methods. Salt mist may be present in
sheltered locations of coastal areas.

In addition to the conditions covered by 3C1, 3C2 applies to locations with normal levels of
contaminants experienced in urban areas with scattered industrial activities or heavy traffic.

NOTE For comparison the'walues in IEC 60721-3-3 A.1:1994 have been converted
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