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Responsiblilities — plant operator

Plant and Installations are classified according to:

*The nature of the Hazardous Atmosphere
e Industry Group
o Gas/Apparatus Grouwiing
e Ignition Temperature

will be present
e Area Classification
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Area classification IEC/European member
countries

Areas are classified with regard to the probability of a potentially explosive

atmosphere being present and the length of time for which it is likely to exist:

Y\ o'

0 in which an expicsive gas-air mixture is continuousiy present or
present for icnig periods

Gas 1 in which an explosive gas-air mixture is likely to occur in normal
operation
2 in which an explosive gas-air mixture is not likely occur in normal
operation, and if it occurs it will exist only for a short time
20 In which a combustitiie aust atmosphere is continuously present
07 present for long periods
Dust 21 in which a combustible dust atmosphere is likely to occur in

normal operation

22 iIn which a combustible dust atmosphere is not likely occur in
normal operation, and if it occurs it will exist only for a short time
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Flammable facts
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The IEC methods of protection — current status

.
Method of Protection Ex code —aw
Zone 0 Zone 1 Zone 2

ma v’ v v

Encapsulation mb v v
me v

: y y
owaerting QY OR y
i pX v v

Pressurisation py v v
pz v

da v v v

db v v

dc v

k@ iz v v v
K@i ic safety ib v v
ic v

: y y
v

Type of protection “n” nA

ICrouse-Hinds
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Intrinsic Safety

Crouse-Hinds m | WTL .

Fundamental of IS
* origins, principles, apparatus, type of initerfaces
Customise Backplane Solution
IS application
e Selection of product (Al,AO,DI,DO,PULSE & TEMPERATURE)
Design of IS system
» Level of protection, Gas classification, Temperatura classification
» Compatibility of IS isolator ana field device Determine the permitted
cable parameter Sclistion tor long cable application
Installation
» Cable installation
¢ New requirement based on IEC60079-14: 2013
» Terminal boxes with more than one IS circuit
» Earthing

Inspection and maintenance

v FT-M KL AUTGMATION EMGANEERING SON 8D




Intrinsic Safety System

A system, comprising apparaius and
Interconnecting wiring, in which any
spark or therma! gifect i1 any part of the
system intended for use in hazardous

areas is incapabie of causing ignition.
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Three Principles of Ex | Design

1. Limit Current
2. Limit Voltage

3. Limit Stored Electrical Energy
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Intrinsic safety levels of protection

Ex ia Zones 0,1 and 2

Intrinsically safe
with two fauits

Ex m Zones 1 and 2

intrinsicallvy sale
with one Tault

"Faults" are those in components

upon whicn safety of the E i
installation depends. X I C
Intrinsic safety is the only protection Intrinsically safe
concept that considers failure of the . | :
field wiring. Jrmal operation

Crouse-Hinds L
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Changes in Ex Standards on Ex ic

i 2011:
-11: Exi ;
60079-11: EX 2010 Parts of 2011:
60079-15: Exn Parts of i
60079-20: COIFNICO e fie merged into dissoled
60079-27: FIS oo 60079-11

2008:
Renaming of
“FNICO” to
“FISCO ic” in
60079-27

\\'_‘b
= -
”
s
oo Removal of

Ex nL from
2006:

60079-15
Introduction
of Ex ic into
60079-11
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Ex nL versus EX IC

Characteristic

Basic method of protection

= Q@)

Energy Limitation

Acceptable Zone of use

Zone 2

Applicable standard and
protection method

i£=C &0079-15: Ex n (safe

in normal operation)

IEC 60079-11: EX |
{intrinsic safety)

Live-working permitted? Yes Yes
Cables may share same NO Yes
multi-core* as IS circuits?

Cables may share same Yes No

multi-core as non-IS circuits?

Separation of terminals
ofrom |.S. civcuiis
ofrom nori-1.S. circuits

*50 mm
*Not required

*Not required
*50 mm

Applicability

Obsolete, phasing out

Current, future-proof

* Multi-core cable for I.S. circuits has to meet certain criteria

Crouse-Hinds
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Uniqueness of IS system

e Suitable for zone 0
 Permits live maintenance, personnel safe

o Simple appratus rules offer great flexibility

Eﬂlﬁiﬂ-ﬂll‘ldﬁ L | ML ...
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Simple Apparatus

 What is considered Simple Apparatus?

e Passive components e.g. switches; iLinction boxes,
potentiometers and simple semiconductor devices

» Sources of stored encrgy within well defined parameiers

« Sources of generated energy which dg not exceed 1.5V
0.1A or 25mW

« |[EC 60079-11: 2012, Clause 5.7 says:-

%5 cergied or rr‘(u;lrked
0y ¥
5

t.".:rl:lnusna-Him:IJ> I& ?
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Types of IS Interface

There are 2 type of IS interface:

1. Zener Barrier

Also referred 1o as just ‘barrier’ , ‘Shunt diode barrier’,
‘Zeners’ or ‘safety barrier’

2. Isolating Barrier
Also referred {0 as IS Isalatct, Galvanic Isolator

These may also be located in, or part of, other equipment.

Eﬂlfﬂ'“l“ds L l m 14

KL BUTGMATEON ENGINEERING SDNED




IS Interface Products

Isolating harriers /lsnlatar

Shunt Diode Barriers

MTL7700 series

MTL 4500 series

Backplane mounied with MTL5500 series
Systein connector for easy DIN-rail mounting
And real system integrated simple installation

with plug-in connectors

Crouse-Hinds m | m 1515
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IS Interface

BASIC PRINCIPLES
of
Barriers & Isolators




Barriers - How do they Work?

Maximum
output 5 _ 2 |
voltage : Current Limiting fmse protects Zener diode
! Resistor (CLR) irom becoming overstressed.
cannot | I
! 9 N [’v

System

D e V I C e i —‘\\““"1 t
(Hazardous area) Voltage-clamping 4 N\, _
: y Vy V'”pUt (Safe area)

Zener diode \
\ S\

Maximum
output
current
cannot
exceed
V,/RcLr

—:

& |

[-N M1l
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WRYE CuErT e

i " KL AUTCMATION EMGINEERING SONSD




|solators - How do they Work?

Energy-limiting

Hazardous
-area
connection

4>

_‘//v'

rll}f\ll

Certified
component

iazardous
area
circuit

Safe
area
circuit

)

0O

0O

)

L]
E-T-N
RN B K
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transformer

Safe-area
connection
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Cost and space saving - high reliability

Hazardous area Hazardous area Safe area
trunking

trunking DCS termination

DIN rai! isolators )
- unit

Iy
g
e

Reduced wiring cos L s
Space saving :
Reduced testing D
Less documentation S _ N | DCS
Standard system | Point to pornit wiring Multlcie cable
interfaces } :

T} ]

It E DCS

~—— L |

MTL4500

Custom backplane

Eﬂlfﬂ-ﬂll‘ldﬁ L | M ..
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Custom solution for EASY system Integration

Foxboro 1A Honeywell

FBM2XX

Honeywell
- Triconex Tricon salety Manager

1 i cinr QMO
; Versieon 9/10 Safety Manager

Universal Safe 10

25 Triconex Trident

ICS Triplex

General Electric/Bently Nevada
Yokogawa 1 L1 VP R3
Modicon
Yokogawa ProSafe RS

Siemens ET200M

Eﬂ':'fe'”de @ | ML -
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Applications — Selection of IS interfaces

 The Application of Ex I Instrument Loops
» Considering a System

e Use of Barriers and !solators
o Comparison of {heir use

 To demonstrate
« Safety Compatibility
e and
e Operational Compatibility

Eﬂl_ﬁ‘ie'Hde L |
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Cable calculation tool

Intrinsically Safe Circuit Verification Calculation (Single Apparatus) - As Per BS EN 60079-14 (2008)

Field Panel
Manufacturer:
Model: Barrier No:
Tag Number: Cable 1 No: J/B Number: Cable 2 No: Barrier Type:
Pr/Cr: Pr/Cr:
WH W re 3 (
@ Ay [ BK]| BK TS S MUH.
1« T’ ‘.( ‘:"
i ! RD RD | :
__________________ j i NN i
|

Equipment Area/Zone:
Instrument Classification:

Instrument Certificate No.:

J/E

Arza [ Zene:

J/B Ciassification:

J/B Certificate No.:

J/B Area / Zona:
J/B Classtiication:

178 Cectificate MNo.:

WA
N

N/A

!

Barrier Area / Zone:
Barrier Classification:

Barrier Certificate No.:

Allowed Voltage (Ui) \Y Cable 1 length m Cable 2 lergths m Catie 3 lengtn o m Output Voltage (Uo) \Y
Allowed Current (Ii) mA Capacitance per metre uF/m Capacitared her totete\| N HF/m Capacitance permerre | 0.00000 |puF/m Short Circuit Current (Io) mA
Power (Pi) mw Inductance per metre HH/m Inductance per mere MH/m Inductance perinetre o HH/m Output Power (Po) mW (See Note 1)
Capacitance (Ci) WF Warning! Capacitance (Ccl) 1] uF Canacitancz (Cc2) V] WF Cazpacitance (Cc3) V] uF Capacitance (Co) HF
Inductance (Li) HH Warning! Inductance (Lcl) -_Or_ij Inductance (Lc2) _O__I;IH Inductance (Lc3) o uH Inductance (Lo) HH
The following criteria must be met for an intrinsically safe circuit: Notes:

1. With sources using resistive current limitation and a linear output characteristic,
a maximum power value of Po = (Uo x I0)/4 can be assumed.

The barrier output voltage (Uo) [} Vv ...must not exceed the equipment innut rcitage (Ui o Vv Sources with electronic current limitation and non linear output characteristic
can supply values up to Po = Uo x Io. (Refer to manufacturers information)
The barrier maximum current (Io) V] mAi ...must not exceed the zquipriiert ivput conent (Ti) 1] mA
2. Category and group subdivisions are determined by the lowest common denominator.
The barrier power (Po) [ Imw ..must not exceec the equipment power (Pi) 1] mw Hence if either piece of equipment is 'ib' then the system is 'ib'.
\Nae The group subdivision is the least sensitive group: IIC, IIB, IIA in order of decreasing
The capacitance of the cables (Cci+(c2--Cc2) £ |pF ...must not exceed the permissible value (CcMax = Co - Ci) o HF sensitivity.

The inductance of the cables (Lcl+Lc2+Le3) 0 HH ...must not exceed the permissible value (LcMax = Lo - Li) ) HH

Client : IS Calculations
MTL For ....cceee

Plant :

REV Description

Date

By

Check| Appd | Client

Instruments

Project No :

Document Number

Rev

Contract/Unit :

Crouse-Hinds
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Design of IS System

« Gas Classification

* Level of Protectior:

o Temperature Classification
o Safety Compatibility

Crouse-Hinds l@ .
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IS system verification tool

@ Mlcrosof't Ex\:ei - intrinsic safety 5 g‘EE Device Ter_m_ﬂhﬁe - Rev. Tbods LCDmpatqbi]Ji)' Modei_"l ﬂ

==l ‘L
Intrlnslcall\r Safe Clrl:mt Verlﬁcatlon Calculatlon (Slngle Apparatus) As Per 55 € N 600?9 14 (2008)

Cabi- A Wz CREL FXLY TP} Lol 2 W CREAL

BIN Bein 2 Bment FrT N ———

= EEa il TA|E1CE TSN ETTE e -

2B e Bz

Cakietlennt | 2m s CablrZienglh cobtoat | W

Copanilamar prenrler | W ERENRH | Pin Cupasilimr premrler o[ womnmmn forea

..»...w.s waw L

[ wx | Inde, Iee

Ll Hew

Humral iz

Theba

b bl n [Ea - Cad-Ead] m o

1 N--) _ AC Clisnt: 15 er.-l:.l.u...
4 Plaat:

4 \ Prajsct Ha: Dacumsnt Hambar | Raw
,, HEY Tescription Date By Chectl Sppd |Clieny CmntractiUnit : |

Note: Only type in orange areas

330 PM
23-Sep-14
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BND T . g W
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Installation Overview

Useful Information and Definitions — related to intrinsic safety
* Ingress Protection to IEC60529
 Creepage and Clearance
» Segregation
« Typical installation
Status of Codes of Practice
* General requirements of IEC60079:14
» Specific requirements for Ex I circuits
Installations summary seciions

o Safe area apparatus, Interiaces, Cables, Junction Boxes and Hazardous
Area Apparatus

Eﬂl_ﬁ‘ie'Hde L | m 25
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Typical System Block

Hazardous Area Safe Area

Junction

Q Box

Field
Apparatus

Certified
Interface

Crouse-Hinds m |
oy F.T-M
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Uncertified
Safe Area Apparatus



Interface (IS isolator) Installation
Requirements Summary

Crouse-Hinds @ | WL .

ov TN

Location of Interfaces should be permanently marked to show
the correct type of replacement in eacii position

Interface designs and mountiilg must meet minimum of 1P20

Isolators are niGrimally mounted in the safe arcea at the nearest
conveniernt point to the hazardous/saie area boundary.

Enclosures required for protection from unauthorised
interference

Hazardous arca mounting is permissible if the appropriate
type aof protection is grovided for interfaces and cabling:

® Zone 1 : Flameproof (Ex d ) enclosure

® Zone 2. normally an Ex e certified enclosure (Interface
has certified for zone 2 mounted)

KL BUTGMATEON ENGINEERING SDNED




Earthing of IS circuits

BS EN 80079-14:2014
50079-14 © IEC:2013 ~79 -

16.2.3 Earthing of intrinsicaily safe circuits
Intrinsically safe circuits shall be either ___—" | IS isolator meet this requirement

e ey 45
a) isolated from earth, or L—"""" No need to garif

b) connected at one point to the equipotential bonding system if thie =xisis over the whole
area in which the intrinsically safe circuits are installed.

In intrinsically safe circuits, the earthing terminals of safety barriers withoui galvanic isolation
(for example Zener barriers) shall be.

1) connected to the equipotentiel bending system by the shortest practicable route, or

2) for TN-S systems only, connected to a high-integrity earth point in such a way as to
ensure that the impedance from the point of connection to the main power system earth
point is less than 1 (. This may be achieved by connection to a switch-rocom earth bar or

by thz use of separate earth rods.

Crouse-Hinds l& |
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Fault Finding

B Work live

B Short-circuit wiring
on one loop at a time
B Open-circuit wiring
on one loop
Bl Use screens as
temporary returns

Bl Claim "Simple
Apparatus"for:
-wire links as swiiches
-resistors as ioads

B Perform measurements
through interfaces

B Use correct tools
(eg properly sized
to avoid damage to
enclosures)

B Use Certified (if
complex) test
equinpment

NYUse barriers for
measuiemenits with
uncertified equipment

B Abide by site working
rules (eg Permit to
Work systems)

B Comproinise safety of

the lcop by:

-Bridging the interface

-interconnecting
separate loops

-tncorrect substitution
of interfaces

- invading IS circuits
with unrestricted
power

B Interfere with the
process without
authorisation

Crouse-Hinds
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Property of KLAESB

Please email to enquiries@klaesh.com for
training available
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