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IEC 60079
Explosive atmospheres - Part 14:

Electrical Installations
Design, Selection and
Installation of Equipment
including Initial Inspection

WE A A AR R AR (H2AAF I

Peter Thurnherr
thuba Ltd., Switzerland

Convenor MIT 60079-14

peter.thurnherr@thuba.com
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\ y Electrical installation design, selection
and installation of equipment,
including initial inspection
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\ Electrical installations
( \ inspection and maintenance
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Equipment repair, overhaul
)y A and reclamation
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The following nhumbering of the Clauses corresponds
to draft 31J/335/CDV. Not all requirements contained
in the document are highlighted.

o} e 2] IEC 60079— 145 A 9} Tedsto] 5 QAbgkoll thal Al gt
A Tk

31J/335/CDV
®

COMMITTEE DRAFT FOR VOTE (CDV)

PROJECT NUMBER:

IEC 60079-14 ED6

DATE OF CIRCULATION: CLOSING DATE FOR VOTING:
2023-04-21 2023-07-14

SUPERSEDES DOCUMENTS:

31J/317/CD, 31J/332/CC

IEC SC 31J : CLASSIFICATION OF HAZARDOUS AREAS AND INSTALLATION REQUIREMENTS

THE EXPLOSIONPROOFING COMPANY
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4. General
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THE EXPLOSIONPROOFING COMPANY
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@ 4.1.1 General requirements

Hazardous areas are classified according to

IEC 60079-10-1 into zones 0, 1 and 2 for gases and
vapours and according to IEC 6007910-2 into zones
20, 21 and 22 for dusts, in order to facilitate the
selection of suitable Ex equipment and the design of
suitable electrical installations.
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@ 4.1.1 Zones and
equipment protection level
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@ 4.1.2 Requirements for all Ex Equipment

Electrical installations in potentially explosive
atmospheres must additionally comply with the
corresponding requirements for electrical installations
in non-hazardous atmospheres.
If additional protection is required to meet other
environmental conditions, such as protection against
water ingress and corrosion resistance, the method
used shall not compromise the integrity of the Ex
equipment.
ZRE L) V) oA AV T A A B F RS Yol A 27 AR A QAL E REEA
7}8ke] A Eske] =¢]ste]of et o

ek §8 H @ Qlo] WE 3o} B A A9 wel s,
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@ 4.1.3 Electrical ratings

Ex Equipment shall be installed and used within the

electrical ratings for power, voltage, current,
frequency, duty cycle and other characteristics. The
safety of the installation could be jeopardised if the

nominal ratings are not observed.
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Made in Switzerland
CH-4123 Allschwil

PTB 21 ATEX 1234 c €
IECEx PTB 21.1234 0158
& 11 1G B4 Exia lICT6 Ga
Ex ia 11IC T80 °C Db
U,=30V DC
Ex mb 1IC T6 Gb
Ex mb 111IC T80 °C Db
Input 30 VDC /30 mA
SD16

Project 99999.2021
Tamb -35°C upto 60 °C
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@ 4.2.2 Specific Conditions of Use

The symbol “X” is used to indicate the basic
requirements for the installation, use, maintenance
and repair of the Ex equipment contained in the Ex
certificate, the so-called “Specific Conditions of Use”.

The “Specific Conditions of Use” listed in the
Certificate must be complied with.
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Task of the designer!
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IECEXx Certificate
of Conformity

-

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification System for Explosive Atmospheres
for rules and details of the IECEx Scheme visit www.iecex.com

Certificate No. IECEXx IBE 14.0008X Page 1 of 4 2
Issue 0 (2014-04-02)
Status Current Issue No: 1
Date of Issue: 2017-01-18
Applicant Magnet-Schultz GmbH & Co. KG
Allgauer Strae 30
87700 Memmingen
Germany
Equipment D.C. Solenoid

Optional accessory GTCE 050 AGD..., GTCE 100 AGD..., GTCE 140 AGD..

Type of Protection increased Safety "e", i “m", dust igniti P i by e "
Marking: Ex ebmb IIC T5/T4 Gb

Ex tb Il C T95°C/T130°C Db

Ta -30 °C...+40/+50/+60 °C

miis.kosha.or.kr | 11
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EQUIPMENT:
Equipment and systems covered by this Certificate are as follows:

The D.C. Solenoid of series GTCE 050 AGD..., GTCE 100 AGD... and GTCE 140 AGD... is a single solenoid actuator for the actuation of
hydraulic, pneumatic and special valves in areas with potentially explosive gas and dust atmospheres of zone 1 and 21. The solenoid consists
of an iron housing with surface protection containing an encapsulated coil. For electrical connection, a certified mini distribution box with type
of protection “e” is mounted. Further, the solenoid is dust-proof and complies with the requirements of type of protection “t” (dust ignition
protection by enclosure). The solenoid series GTCE 100 AGD... is available as DC and AC model. The AC model is additionally equipped with
an internal bridge rectifier.

Technical data:
Rated voltage: 6 V...230 V DC +10 %; 60 V...230 V AC +10 %
Rated current 0.05A..222A
Ambient temperature: -30 °C...+40/+50/+60 °C
Degree of protection (IP) P65

These values are maximum values. See Annex for detailed information

SPECIFIC CONDITIONS OF USE: YES as shown below:
A fuse corresponding to the device's rating current (max. 3 x Ig acc. to IEC/EN 60127-2) or, respectively, a motor protective switch with short
circuit and thermal rapid release (corresponding to the rating current) has to be connected in series to each solenoid.

The solenoid is suitable for an extended temperature range. The operating company has to select an appropriate connection cable according
to the specifications of the manufacturer.

. y
INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification System for Explosive Atmospheres
for rules and details of the IECEx Scheme visit www.iecex.com
Certificate No IECEx IBE 14.0008X Page 1 of 4 Certificate history:
Issue 1 (2017-01-18)
Status: Current Issue No: 2 Issue 0 (2014-04-02)
Date of Issue: 2022-04-08
Applicant: Magnet-Schultz GmbH & Co. KG
Allgéuer Strale 30
87700 Memmingen
Germany
Equipment: D.C. Solenoid
Optional accessory: GTCE 050 AGD..., GTCE 100 AGD..., GTCE 140 AGD...
Type of Protection: increased Safety "e", encapsulation "m", dust ignition protection by enclosure "t"
Marking: Variant 1: Variant 2:
Ex eb mb IIC T5 Gb Ex eb mb 1IC T4 Gb
Ex tb IlIC T95°C Db Ex tb 1lIC T130°C Db
-30 °C = T, < +60 °C (max.; depends on type) -30 °C =T, < +60 °C (max.; depends on type)
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TEChnIcar aata:

Nominal voltage: 6 V...230 V DC +10 %; 60 V...230 VAC +10 %
Rated current: 0.05A..22.2 ADC; 0.2A...1.06 AAC

Limiting power: 10.1 W...130 W

Ambient temperature: -30 °C...+60 °C

These values are maximum values. See Annex for detailed information.

SPECIFIC CONDITIONS OF USE: YES as shown below:
A fuse corresponding to the device’s rating current (max. 3 x Iy or, resp_ Ig acc. to IEC/EN 60127-2) or, respectively, a motor protective switch

with short circuit and thermal rapid release (corresponding to the rating current) has to be connected in series to each solenoid.

The solenoid is suitable for an extended temperature range. The user has to select appropriate cable glands and connection cables according
to the specifications of the manufacturer.

The selected cable glands and / or blanking elements shall contain an additional seal or gasket to effectively seal threaded entries.
The terminal box with coating shall not be exposed to intense electrostatic charging processes.

Operation of the solenoid type GTCE 140 AGD... with 130 W in mode of operation S3 40 % 5 min is only permitted in conjunction with an
adequate safety device for direct temperature control (e.g. a PTC thermistor relay), which has to be selected, provided and verified for Ex
(hazardous location) application by the user.

Unused terminals inside the terminal box of the solenoid shall be tightened.

The interrupting transient overvoltage of solenoids without internal protective circuit shall be limited according to the specifications of the
manufacturer by means of appropriate measures external to the solenoid.

@ 4.2.3 Use of Ex components

Ex components, such as empty enclosures or
terminals, which only have an Ex component
certificate, marked with the symbol "U", must not be
used in the hazardous area unless they are approved
as part of an Ex equipment certificate.

Ex components can be used if they are assessed as
simple equipment and used as part of an intrinsically
safe circuit.
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IECEx Certificate
of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification System for Explosive Atmospheres

for com
I Ex COMPONENT CERTIFICATE I

Certificate No.: IECEx BVS 22.0034U Page 1 of 4 Certificate history:
Status: Current Issue No: 0
Date of Issue: 2022-10-25
Applicant: thuba Ltd.
Stockbrunnenrain 9
4123 Allschwil
Switzerland
Ex Component: Flameproof encapsulated LED-tube type LED34U ** ****
This ent is NOT intended to be used alone and requires itic i ion when ir into other i or
for us xplosive atmospheres (refer to IEC 60079-0).
Type of Protection: Flameproof Enclosures "d"
Marking: Ex db IIC Gb

CH-4002Basel Made in Switzerland

11 2G
il 2D

BVS15 ATEXE 112U
IECEx BVS 16.0026U

|ExeblICGb
Ex tb llIC Db

eCAM 60 60 25
2684.2019
Service Temp. —55°C up to 100°C




5. Documentation
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THE EXPLOSIONPROOFING COMPANY

@ 5.1 General

The installations must comply with the relevant
certificates of the Ex Equipment, the present
document and all requirements for the installation.
An installation dossier must be prepared for each

installation to demonstrate compliance.
AAR e HFEE WHS)Y) ATA, AY B B A9 QTAGE wF wkHstojof &
oF AR ol B mE Bl **4 g e Aoy 9lske] b= Al EnlstofoF @),

The installation dossier must be kept up to date
throughout the entire operating life of the installation.
The dossier may be in paper form or in electronic

form. 44 Al 171 2] AA g kA X P BAE REE o] of Futh
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- Documents for the classification of potentially
explosive atmospheres including the temperature
class or ignition temperature and the equipment
group, where applicable;

< Assignment of the Equipment Protection Levels;
- any identified external influences;

« Ambient temperature ranges, including solar
radiation;

- Evidence of the competence of the persons who
carried out the design, selection, installation of the
equipment and initial inspection.

THE EXPLOSIONPROOFING COMPANY
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Zone 1118 T3
oo [l Zone 111C T3
- Zone 1 1IC T4
F Bl 21813
Bl e 2ic T3

Zone 2 IIC T4

s mmmn - Zone NG

< Operating instructions of the Ex Equipment
manufacturers with information on the intended
use, for installation and initial testing, for
maintenance and repair, if applicable

« documents for Ex Equipment with Specific
Conditions of Use

- descriptive system documents for intrinsically safe
systems

< any relevant calculations or information , for
example Ex “e” calculations and purging rates for
pressurised equipment

THE EXPLOSIONPROOFING COMPANY
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the manufacturer’s instructions

Documentation on the suitability of the Ex
Equipment for the area and environment to which it
is exposed, for example temperature ratings, Type
of Protection, IP rating, corrosion resistance;

the plans showing types and details of wiring
systems and cable routing;

records of selection criteria for cables, cable entry
systems and conduits for compliance with the
requirements for the particular Type of Protection;

THE EXPLOSIONPROOFING COMPANY

—AZATT A ADAACIAD
—EAA B wEEE B BRI AFFL BRA AF, IE B eESH
= IP 55, 228 22

drawings of the conduit installation and the location
of the sealing fittings;

drawings and schedules relating to circuit
identification;

records of the initial inspection;
installer’s/qualified person’s declaration
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The design of installation, the selection of Ex
Equipment and installation accessories, installation
and initial inspection covered in this document shall
only be carried out by persons whose training has
included instruction on the various Types of
Protection and installation practices, relevant rules
and regulations and on the general principles of area
classification.

The competence of the person(s) must be relevant to
the type of work to be carried out.

The staff must continuously undergo appropriate
further education or training.

THE EXPLOSIONPROOFING COMPANY
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6. Design
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6.2.6 Protective equipotential bonding

conductor

The cross-section for the protective equipotential
bonding conductor is at least 6 mm? (based on the
conductance of copper) in accordance with IEC 60364-
5-54 and at least 4 mm? for the additional connections.

Mechanical strength must be taken into account for
the connections, this may require cross-sections
of 16 or 25 mm?Z.

The connections must meet the following
requirements:

- secured against self-loosening and
- be protected against corrosion.

THE EXPLOSIONPROOFING COMPANY

IEC 60364—5—54 °f w2} H4 6mm? °]dolofof (e & 7=
#H & 4mm? o]’Fo]ofok g},
1 A=8 nas of St A9, A BWAL 16 EL 25mm? 7} W T FE ATh

of of Bh=
—v:} obel o] £ FAFGE wEFstolof Bhrt,

OA

R Aasl=Ae HAHe 1
steh sk Frh#Q) H5e

7]

Eh

A=

4

E
=t
=

n
B

JZ UE -u:
z
HL L

HE B

Main line
Ventilator
Pump
Filter

[}
L2
>
[}
©
o
=
=
©
[}
T

miis.kosha.or.kr | 21



=2
o
i
g
>
=
=2
0%

fio
40

|5t SHAMDIL |

@ 6.2.6.2 Temporary bonding

Temporary bonding connections include earth
connections made to movable equipment, such as
drums, vehicles and portable equipment, for static
electricity control or equipotential bonding.

The mechanical strength of the conductors must
correspond to at least one conductor of 4 mm?

copper or be part of a movable cable system with a
monitoring unit.

THE EXPLOSIONPROOFING COMPANY
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@ 6.2.6.2 Temporary bonding
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Electrical protection

Electrical circuits and equipment must be protected
against the dangerous effects of short circuits,
overloads and earth faults.

Protective devices prevent automatic restarting in the
event of a fault.

Precautions shall be taken to prevent operation of
poly phase Ex Equipment where the loss of one or
more phases can cause overheating to occur.

A7) B} /171 wre, det @ A2t A HAHE @ Fow T H Hs ook
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@ 6.5 Electrical isolation

A disconnecting device must be provided to isolate
all live conductors, including the neutral (a.c), the
neutral (a.c.), mid-point conductors and all d.c.
conductors, to allow electrical work to be carried out
safely.so that electrical work can be carried out safely.

A marking shall be placed immediately adjacent to
each disconnecting device to enable rapid
identification of the circuit or group of circuits it
controls.

THE EXPLOSIONPROOFING COMPANY
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6.7.3.4 Electrical machines

with converter supply

When using inverters with electrical machines that
have terminal boxes with Type of Protection “eb”,
“ec” or “nA”, make sure that any overvoltage peaks
and excess temperatures that may occur in the
terminal box are taken into account.

AME R AAE Taue Saa7] 717

WH TR eb, ec B nAR ¥ Huld via g Tk 00771717 IME &
ARge ), Eluld ubs el Al o] wEdsh e SRk ol nE AR
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@ 6.7.3.4 Electrical machines with (1)

inverter supply (Ex eb)

Electric machines with an inverter supply require

either:

a. Electrical machines that have been type tested
with a specific inverter have been type tested for
this duty in conjunction with the inverter and the
protective device. The electrical machine should
be used within its electrical rating and the inverter
configuration should be set to match the electrical
machine rating.

AMHE A48 20 e A% b AAANN /1= ofdl AAF 5 A/

o 8= ofof art.
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inverter supply (Ex eb)

b.

Electrical machines that have been tested for
inverter operation, but where the type and
manufacturer of the inverter is not specified.

In this case, the characteristics of the selected
inverter, the maximum inverter input voltage and
the inverter settings must match the specifications
of the electrical machine manufacturer. The action
of the protection function shall result in effectively
stopping current flowing through the electrical
machine windings.
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@ 6.7-3.4 Electrical machines with

inverter supply (Ex eb)

Non-explosion-hazard zone Explosion-hazard zone

Single-phase equivalent circuit

500V = 778V )J . — 1666 V .".
1o T = i WG
~eoom

PTC thermistor

tripping device
=

Mains supply

Motor
RefRieTHocy Offset frequency
6 Hz...60 Hz...87 Hz B“Ea"’"f zix:lzna\ - 300 kHz. ds MHz
(Temperature rise) ( 9. (Clearance and creepage
temperature rise distances, winding)
[skin effect)

Corwerter
Basic frequency
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Ratings and technical data

Provided the electrical and thermal exposure of the motors of this type does not differ from the
tested sample in any significant way, this certificate applies to the following motor rating:

Star connection

Torque: 16.4 20.8 26 26 10.4 Nm
Output: **) 0.206 0.58 1.92 4.0 3.1 kW
Voltage: *) 50 90 200 400 400 \%
Current: 7451 7.3 8.4 8.2 7.6 A
Frequency: 5 10 25 50 100 Hz
Speed: 120 268 707 1453 2884 min”’
Duty type: S1

Thermal class: 155 (F)

Delta connection

Torque: 16.4 20.8 26 26 23.5 Nm
Output: **) 0.206 0.58 1.92 7.0 72 kw
Voltage: *) 29 52 115 400 400 Vv
Current: 12.2 12.6 14.5 14.3 14.4 A
Frequency: 5 10 25 87 100 Hz
Speed: 120 268 707 2562 2935 min’
Duty type: S1
Thermal class: 155 (F)

| ) Fundamental wave, measured at motor terminals.

the specifications for the IA/In ratio and the heating time te do not apply to the converter-ted
motors.

With built-in temperature sensors (PTC thermistor DIN VDE V 0898-1-401 - NAT 130 ° C) in
conjunction with a tripping device, the motors meet the requirements of EN 60079-7 up to
temperature class T3 and according to EN 60079-31 up to one maximum surface tempera-
ture of 120° C

At a phase current of 75.4 A (400 V 50 Hz) and when the shaft is blocked, the PTC thermistor
must respond after 23 s (+ 20 %) when starting from the cold state (20 °C).

Converter setting

In connection with the above monitoring device, the following converter data have to be set
and maintained during operation:

Minimum pulse frequency: 3
Current limit short-term: 1.5%In
Maximum overload period: 60
Minimum frequency fmin: 5
Maximum frequency fmax: 100
Permissible period for operation below fmin: 60

The maximum overload period and the permissible period for operation below fmin relate to a
time interval of 10 min.

The frequency-dependent torque results from the permissible continuous current limit.

miis.kosha.or.kr
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1,2 unacceptable Region
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Setting parameters for the continuous current limit of the frequency converter
between 5 Hz and 104 Hz

6.8 Electric heating system
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@ 6.8.2 Protection against earth fault

To limit heating due to earth fault and earth leakage
currents, the following protective device must be
installed in addition to the overcurrent protection:

a) Ina TT or TN system, a residual current device
(RCD) must be used, the rated response residual
current of which
does not exceed 100 mA.

Residual current devices with a rated response
residual current of 30 mA are preferable.

At oet BE
X2k W ool ATl o%k el Awsty] 91ste] AT o] Fr1atod
obel o] w5 g 7} W= Al 42 ¥ o of .

a) TT, TN Al2=glell A&, 100 mA S dxgrs Afol kg3

= %3 7 %] (RCD) 7}
= A] M X g ofoF 3k}, 252 Foll HE-S-8k= A F 30 mAYE 147& 2=
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@ 6.8.3 Monitoring the temperature

Electromechanical temperature limiter

— Reset only with tool

— Manual reset

— Reset only under normal operating conditions
— Secured setting

— Independence from the scheme

— Sensor failure protection (capillary tube breakage
protection)

— Function test according to IEC 60730

TAAANAA S AGEA
— 25 ol el M w2 A

|
A Sl 2 A bs

— 23k A= 2wt

— AT 5H %

—AA g g RS (RAT FE
—IEC 60730° W& 752138

)
b
f
o

@ 13.2 Monitoring the temperature

Processor-controlled temperature limiter

— Reset only possible with user code
— Reset only by authorised person
— Reset only under normal operating conditions

— Secured setting (hardwired bridge and
manufacturer's code)

— Independence from the scheme
— 100% monitoring of the sensor

AR A ¥ = 25 Al X

— A2 ZE=E ) E s okRt @ Al

—Az3gto] = A= 2 Al

— Aot A T

— 2% ez (A AAE 2 A2 =)
— A5 594

— A =25 100% S U E =
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@ 6.8.4 Limiting the surface temperature

This must be secured by one of the following means:
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a) a stabilised design that uses the self-limiting
temperature characteristic of the resistance
heating device;

b) a stabilised design of a heating system
c) a safety device

Z X s}o] oF ‘o}lﬂ—

a) AL AFA 2| A 2= A%k
b) AA 2] b ¥ A
o) XAFA AL
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6.8.4 Begrenzung der
Oberfléichentemperatur
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@ 6.8.5 Safety devices

so specified, protective measures shall be app

documentation.
the temperature of the resistance heating de

several other parameters.

Resistance heating equipment must be protected
against excessive surface temperatures, if required. If

accordance with the manufacturer's requirements and

if appropriate, its immediate surroundings; or
the immediate ambient temperature and some or

lied in

vice or,

THE EX

—71e}F shebu el o} 92w

Y 5ot 2o AG TR/ /5] HAL LS = AHA T
Radolol 9tk AR H A5 Ex 5P REENE A PS5, Az
o @ Abgal EAlel ube} W 2§ stojof ghr.

—AFAA LA o) L= Ei sl o) 14 B9l L= (AT Pl wstol)

@ 6.8.5 Safety devices

Examples of other parameters:
For liquids, the heating must be equipped w

mm.

level monitor that ensures an overlap of at least 50

for flowing media such as gas and air, the standard
flow rate must be ensured by a flow monitor.

ith a

71 e}k JJrH/}ﬂlEioﬂ gk AA 2=

— MA el A, 1 FHORE HE HA 50 mm oL zlole] ukady
21X

— 7=l F71AH Y 590 A A S BUE s E0)
FAELL ASE 1

THE EXPLOSIONPROOFING COMPANY
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6.12 Type of protection
flameproof enclosure "d

Ex equipment marked for a specific gas or for an
equipment group plus a specific gas and used in that
specific gas atmosphere must be installed in
accordance with the requirements for the equipment
group to which the specific gas belongs.

For example, Ex equipment marked "lIB+H2" and used
in a hydrogen atmosphere must be installed as lIC Ex
equipment.

5% 7l A WA = tAOF T 9 543 A E 4 WAl
Z717]= Sl It AvF E2SE AR ORE I se] A X QFAFS e ure
= A x| sloof skt

15 283 A ARg-slarxt vl

@ Gas group

NEC 505
IEC 60079-0

Class | Acetylene Group A Group lIC
Gas and Hydrogen Group B Group lIC
vapours Ethylene Group C Group lIB

Propane Group D Group lIA

NEC 500-503

THE EXPLOSIONPROOFING COMPANY
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6.13.1 Maximum power loss of (1)
junction boxes

Care must be taken to ensure that the heat dissipated
by the power loss within the enclosure does not cause
the surface temperature assigned to the temperature
class to be exceeded.

B7] Mol A Aol Eio] FAS s Mz qlete] §/] e Et eEs o

THE EXPLOSIONPROOFING COMPANY

6.13.1 Maximum power loss of (2)
junction boxes

This can be achieved through:

- the manufacturer's instructions regarding the
permissible number of terminals, conductor size
and maximum current are observed;or

» Verification that the calculated power loss is less
than the maximum rated power loss using the
parameters specified by the manufacturer.

oFa el TR E Boto]l AdEdE BN eExd P e BAT
glet.

= Azl APA el whet 518 vl A, LA 2719 Ao
ARE A=

— A=At AGE Ao Y 2rhska] e o g A
Axgw 0w 1%
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@ 6.13.1 Maximum power loss of (3)

junction boxes

Unless otherwise specified in the certificate:

» only Ex e terminals may be included in the terminal
boxes.

e other parts and components are not permitted
(command signal devices, Ex-i equipment)

< only one conductor per connection point is
permitted.

@6.1 3.2 Maximum number of conductors

The manufacturer's operating instructions must
contain the permissible number of terminals, the
conductor cross-section and the maximum current for
each terminal size.

If not, all terminals will be loaded simultaneously, then
the load factor may be used for the calculation.

AEAS] A A A AN Sl & s = el 29l A/ A3 o] oF Wk, A9l
A 2k el =71 585 A ARoF A oo w,

W el X ekthw, mE Euldeli FAlel Ralr} A71H = R ow slol
AT, wonnF] 01 0] AILFR] 2 T 7P wns
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@ 6.13.2 Maximum number of conductors

N

GHC
Abhéingigkeit vom Querschnit und dem zussigen Daverstrom

BRI [

|
=
)

S1 51 42

&2 || 25

1) A Leier zihit jeder eingefihte Leier und jeder inteme
Verbindungsleiter, Schutaleier werden nicht’ gezghi

2) Beliebig zusdtalich *

8 dor Awendung s Toblenwere it G

Kefsfokoren ode Nenbeasungsiokoren ensrechend EC 430

beriisl veden, Vischbstiokng ml Stonicssen ulr

schiedicher e und Strome ist mdgich durch anteiige

Ausnutzung der verschiedenen Tobelleawerte:

Werte geten nur bis 40 C; Redukton bei hiheren Tempercturen siche Betriebsvorschrift

e

Querschnitt / mm Strom / A Anzoh! = Auslostung
160 5 von 44) = (173
60 2 (von 64) = 500
100 % 2(on -
Sume = 99.5E=100%

THE EXPLOSIONPROOFING COMPANY E Q)' Vo Hersteller zu projekteren (it Envirmungsnochweis).

@ 6.13.2 Maximum number of conductors

Current Cross-section in [

3
B

iy
(o} [=]

max.
number of
terminals

THE EXPLOSIONPROOFING COMPANY

2 [Sfslefs] [
8 [ Aelsie] [ ] [
EXRRICCRERIE
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N
s
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6.13.2 Maximum number of conductors

Cross-section | Power C_a_pac_lty
2 utilisation
mm A
20 (from °

4 (out of

= o,
2.5 16 45) 9.0 %

[ o0 = [T oo |
Total <100 % = 47.0 %

THE EXPLOSIONPROOFING COMPANY
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@ 6.14.2.1 Cables (intrinsically safe circuits)

Only cables and wires that can withstand a test
voltage of AC 500 Vrms (DC 750 V) or twice the
voltage of the intrinsically safe circuit, whichever is
greater, may be used in intrinsically safe circuits.

Basis: Manufacturer's data sheet!

AC 500 Vrms (DC 750V) Hi= 2Rz = [dgke] 271 5 o] &3kl sl
Fahe NASSE AY 5= A= AlolE 2 AT R[S 2o AFE-E S
AT}

ZVZ=ARR - AlZEAF dlolE Al E

@ 6.14.2.2 Electrical parameters of cables

The electrical characteristic values (Cc and Lc) for all
cables used are to be determined according to:

+ the electrical parameters specified by the cable
manufacturer;

- electrical parameters determined by measuring a
pattern;

e 200 pF/m and 1 pH/m if the connection consists of
two or three cores of a conventionally constructed
cable (with or without shield).

Aol B 2] 71 selnE
= ﬂ]o] °ﬂ/\1 Ccol Legl 22 A718 532 oFdlle] S 3ol 243
_7L]o A Z 27 W Al sFo] A 25k A U] E
THE |} N]ZJ ,_/gl_A %l}—oq @3};4 714 sheba] g .
- 27H = 3ol Ao m AR B4 AolE (AE o5 #AIgle]) o]
’G—}:fﬂlk‘ 35 ZOO pF/m 2} 1 pH/m
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@ 6.14.3.2 Descriptive system document

The designer must prepare a descriptive system
document specifying the Ex equipment, including the
simple equipment and the electrical parameters of the
system, including those of the connecting cables.

The form in which the information required to ensure
safety should be kept in the system description is not
precisely defined and could be covered, for example,
by drawings, diagrams, operating instructions or
similar documents.

Al 2~E] 72 A
Azmgl dAE M2 AAE AS EFete) 7171719 FF, Alzwe] 177 s e st

Aol s Anw A EEAE 2ok sk
AL A0S A TR N2 I eEAsl GG e Bl 55 A o
Xy, 7bed =R, A E, A R o i ol sk vl e BAR B 71ed 4 Aok

Extract from IEC 60079-25

Biuesiy Consutants Lid, Oxbridge, UTOPIA el

Syst ia IIC
RTD suitable for zone O/zone 1 interface

NOTE: Cable y has capacitive limitation 80 nF in IIC 647 nF In IIB

Groun: Classincaton a 1C 1 b Now razaRooUS AREA
o paramaters 1 000 uF 350 mH |
Coned at RO Hgireu ifcation i
Note: T class determined by maximum ||ttt ool Cireuit ©
measured tomporature iSO 53 i S pn
{ lsolated
Ty o
/10 o 3 B

1
2
3

Wendy Ltd, London, UK
[Ex ia] IIC by SPVTB

b oy
TrssoL ot X o W T4 by FUML o gagcgs | ATIIentlemperature ~20°C o 460 C
Simple lmnlm IoIEC 60079-11 H = 0+80°C | U, 250V 1IC parameters
B aran o o 579 Terminats & Cizev partpe
50y Ioma o 2
il - 20 ma e Uiny o4 i
Te classification determined Py 1mwW 118 parameters
by maximum measured temperature. |} Co ChanF D
Li10pH Provides gaivenic solstion e 5070,
Insulation test 150 V. H
" i Uiny sre i
", effectively earthed | Provides galvanic isolation 2 i
| between inrinsically safe
o [Fer ens | 0w sy | s-vtmes sy
Note  atha cable xorcable y becomes part of  muiticore hen e Sheched oy Capt Fodk | Draw 5y TN e
| Meoare e e s b A & metis 5o spachod i Giavee's St iy B sy
| " —
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6.14.3.3 Intrinsically safe circuits with

only one current source

If values in permissible pairs for L, and C_ are
specified in the certificate for the associated
equipment, these combined inductances and
capacitances can be used for the verification.

Remark:

Applies only to intrinsically safe circuits with only one
current source and linear characteristic!

BADAA AT 7] ASA ol 585 = Losk Cod g7 WA= 0] Aok, QUe el s} A ) 4]
o 1= g e e AL23t 5= 9t}

can lead into areas of Zone 1 (EPL Gb) or 20| e 210
7% 2%

156.3 Parameters

15.3.1 Type SB0604-*-6.51-248.
15.3.1.1 Input circuit 1: terminal 1.5 In1+4/ ter ;\n/a/

Nominal voltage
Maximum voltage
for type SB0604-1-*-* /

for type SB0604,2-*-% /) /'//

g /)
15.3.1.2 Output circuits, intrinsically/safe l,e\/el,,i;f/p
terminal 13 = Out 1+, 'terminals’14,/15,/1¢

// J
Channel 1 and 2 separated, values for eachi,,c/,/l{a

%

Voltage / /)06
Current lo'//,
Power Po

Trapezoid output characteristic

The values for external inductance and external capacitance connected’in/ac With,,the,follom‘ting

table: vl
Group 1IC Groups 1IB and IlIC

Lo 1pH__ [ 100 wH [ 500 pH | 710 uH TpA [ A mHA [ 34 mA

Ca 22 uE B uFE [/ //AAWF/ /I // 073 uE 500 uF | 7.4 0uF | 2.6 uF

15.3.2 Type SB0605-*-13-188

15.3.2.1 Input circuit 1: terminal 1 = In 1+, terminals 2,3 = GND, PA, terminal 4 = In 1-
Input circuit 2: terminal 6 = In 2+, terminals 6,7 = GND, PA, terminal 8 = In 2-
Nominal voltage DC 12
Maximum voltage Um
for type SB0605-1-*-* AC/DC 60 Vv
for type SB0605-2-*-* AC/DC 253 \

miis.kosha.or.kr | 41
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6.14.3.3 Intrinsically safe circuits with
only one current source

Reduction
START
< ) of L,and C,
to 50%.

1
1
|
1
|
I
1
1
1
1
: Analysis
1
|
I
1
I
1
1
]
1

Uss o5 Po
» Lo s Co

yes no
Full values for L, and C_, without restriction Reduction Reduction
C, to C, to
600 nF 1 uF

THE EXPLOSIONPROOFING COMPANY

@ 6.14.6 Marking the cables

Cables containing intrinsically safe circuits shall be
marked to identify them as part of an intrinsically safe
circuit. If sheaths or enclosures are identified by a
colour, the colour for cables containing intrinsically
safe circuits shall be light blue.

For alternative possibilities see 8.9.3.2

EANA Slmo] EgHE Aol B e EALASI 9| AT e TRty S EA T 5o
oF ghu}

BAAS| ) L& ACI RS v S Aok Bk

SRAYSEO = A 8.9.3.2(Ed6.071F Aol B AMe) M W4 F= vt




7. Selection
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The following information is required for the selection of
suitable Ex equipment for potentially explosive
atmospheres:

+ the classification of the potentially explosive
atmosphere including equipment protection level (EPL);

- the gas, vapour or dust classification in relation to the
group or subgroup of Ex equipment;

+ Temperature class or ignition temperature of the gas or
vapour concerned;

e Minimum ignition temperature of the dust cloud or dust
layer;

= 3 i X ol wak AL -
—7kx, FU] e B el B Al o m WX Y] 15, 59 LE Bd

e the intended use of the Ex device;
e the external influences;
« the ambient temperature.

THE EXPLOSIONPROOFING COMPANY
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@ 7.3.2 External influences

» Extremely low or high ambient temperatures;

* high humidity;

« Water and humidity;

e Sun exposure;

« corrosive atmosphere or contact with chemicals;

< Vibrations, mechanical stresses, friction and
abrasion;

e Wind;

e Colour coatings;

e Dust.
— AL EE AL FReE
e ol = P ey

e HE
-2 R FEed
THE EXFERSIEYE SRS -

—R24g 7] wis sketm Ao PH o
—RE, JAA g4, whatn G
—vhak
—=a 57
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7.3.5 Selection according to

degree of pollution

Some Ex equipment uses reduced separation
distances. The installation must limit the amount of
dust or moisture that can enter an enclosure and
affect these distances. This is described by a pollution
level.

The certificate for such devices contains the symbol
“X”, the «Specific Conditions of Use" or the operating
instructions describe exactly how this is to be
achieved.

WE 7712 gkshE o] A A 2] & AFE-Shrh *Ul*lc'ﬂ# B EE F7]e ek
Agrsto] B2 AAsko] ol AAelo FEFe u] XA = Stofof g,
o1 3 AL 2P S FNA o ok
o] gk A3 2] 01%5*%—5 "X AL?]/P 3—4 bR AL 918 =0 = AMER
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5 Selection according to

degree of pollution

Pollution degree according to IEC 60664-1:
1 No contamination or only dry, non-conductive

contamination occurs. The soiling has no influence.
2 Only non-conductive pollution occurs, except that

occasionally temporary conductivity due to
condensation is to be expected.

3 Conductive contamination occurs or dry non-conductive
contamination that becomes conductive due to expected

condensation.

4 Continuous conductivity occurs due to conductive dust,

rain or other humid conditions.

R e e e

2.3 SFel thdlod= IEC 60664 — 14 o541 Qo).

2d 5F 1 od eHE HAIX YA, B AxdEA vlERge] e dwt
‘1}*36& FElE A A7) A Aol ol gk 036&5 RS B I

od SF 2 8EdAP) o FGE H‘*gavlﬂ ol & e 2dte] 7 AAIHRN =R S
Ao vi= e}t o= .

2d 5H 3 214 ego] ATk A i AR uEdA 2F2) rEo] o
Hol AEAE ZHA == “kH

L T 4 2Ll AmA, v, ZIE F7] o R Q1Ste] ALK A8
WY 7] = 2

7.3.7.2 Relation between EPL and

Types of Protection

Type of protection ﬂ Standard

Equipment with
level (EPL) Ga

Protection of equipment and

optical radiation

Flameproof enclosure IEC 60079-1
Intrinsic safety ia IEC 60079-11
Encapsulation ma IEC 60079-18

equipment protection IEC 60079-26

transmission systems with op is IEC 60079-28

THE EXPLOSIONPROOFING COMPANY
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7.3.7.2 Relation between EPL and
Types of Protection
Type of protection Standard

Flameproof enclosure IEC 60079-1
Pressurised enclosure p’ps)éb’ IEC 60079-2
Sand encapsulation q IEC 60079-5
Liquid encapsulation o, ob IEC 60079-6
Increased security e, eb IEC 60079-7

THE EXPLOSIONPROOFING COMPANY

7.3.7.2 Relation between EPL and
Types of Protection

Type of protection Standard

Intrinsic safety IEC 60079-11
Encapsulation mb IEC 60079-18
Intrinsically safe systems IEC 60079-25

Protection of equipment and op is
transmission systems with op pr IEC 60079-28
optical radiation op sh

THE EXPLOSIONPROOFING COMPANY
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7.3.7.2 Relation between EPL and
Types of Protection
Type of protection ﬂ Standard

Flameproof enclosure IEC 60079-1
Pressurised enclosure pzc IEC 60079-2
Liquid encapsulation oc IEC 60079-6
Increased security ec IEC 60079-7
Intrinsic safety ic IEC 60079-11

THE EXPLOSIONPROOFING COMPANY

7.3.7.2 Relation between EPL and
Types of Protection
Type of protection ﬂ Standard

Non-sparking IEC 60079-15

Swath protection nR IEC 60079-15
Limited energy nL IEC 60079-15
Sparking devices nC IEC 60079-15
Encapsulation mc IEC 60079-18

THE EXPLOSIONPROOFING COMPANY



7.3.7.2 Relation between EPL and
Types of Protection
Type of protection ﬂ Standard

Intrinsic safety ia IEC 60079-11

Encapsulation ma IEC 60079-18

Protection through

h . ta IEC 60079-31
ousing

THE EXPLOSIONPROOFING COMPANY

7.3.7.2 Relation between EPL and
Types of Protection

Type of protection ﬂ Standard

Pressurised enclosure IEC 60079-2
Intrinsic safety ib IEC 60079-11
Encapsulation mb IEC 60079-18

Protection through

h . tb IEC 60079-31
ousing

THE EXPLOSIONPROOFING COMPANY
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7.3.7.2 Relation between equipment protec:

level (EPL) and types of protection

Type of protection ﬂ Standard

Pressurised enclosure pzc IEC 60079-2
Intrinsic safety ic IEC 60079-11
Encapsulation mc IEC 60079-18

Protection through

: tc IEC 60079-31
housing

THE EXPLOSIONPROOFING COMPANY

7.3.8 Selection according to the

equipment group

e S5t~/ "/E3D B,
Required gas/steam

or dust subdivision HET REC CIEIEE EDD

1A I, llA, IIB or lIC
1nB I, 1IB or liIC
lc i1, 1cC

A HIA, IIIB or llIC
nB 1B or llIC
nc nic

THE EXPLOSIONPROOFING COMPANY
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7.3.9 Selection according to
temperature class

Required temperature
class

Ignition temperature
of gases and vapours

T > 450 °C T1-T6
T2 > 300 °C T2-T6
T3 > 200 °C T3-T6
T4 > 135 °C T4-T6
T5 > 100 °C T5-T6
T6 > 85°C 6

Permissible
temperature classes
of the units

THE EXPLOSIONPROOFING COMPANY

@ 7.3.10 Selection according to the ambient

temperature

If no ambient temperature range is specified
in the marking of the electrical appliance,
then the appliance is only intended for use in
the temperature range from

—20 °C to 40 °C.

[FE71eT Foe st 9= ae

L R

e
-‘_L

=&

Example extended
ambient temperature range 7,

—30°C<T,,, <65 °C

=3

EEEEE

{

= 71-9- Tamb% " A]

il

=
T

‘
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7.3.20 Selection according to
ambient temperature range

Selection according to
ambient temperature range

’l‘ih»
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@ 7.4 Selecting the cables

The cables must be suitable for the operating
conditions and the insertion methods used and must
be selected and laid in such a way that they cannot be
damaged during operation.

A p> » % e
OLFLEX® ROBUST 215C (¢ & ‘é -~

AT B A=A AN 7= Balol A G sIo1oF 5t AHg= &do] At
X ekmE A g e Aol Be A stan v x| A A ek g,

THE EXPLOSIONPROOFING COMPANY

@ 7.4 Selecting the cables

The construction of the cable must either

- nominally circular and installed with a cable entry
selected in accordance with section 7.5 to maintain
the IP rating of the Ex unit; or

« non-circular (flat) cables selected together with the
specific cable entry to maintain the IP protection
class of the Ex unit.

ACTES] 7= ee @/ olooF itk

- REHoR goln A
IP 5ol X% =5 X (7.

— v (G2 Ao B 5 Ao BEAYFA & ALEsto] WFH 7] 7]12] IPSF )
X2 F AES X

THE EXPLOSIONPROOFING COMPANY
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Selecting the cables

@ 7.4 Selecting the cables

In cases where there may be gas migration through
the cable due to the application and the cable enters a
non-hazardous area or between different zones, the
compactness of the cable must be considered.

Suitable cable entries can be, for example, potted
entries (barrier glands), which seal around the
individual conductors.

2 EE FEdaztel 7t~

e AolE AP Mo FAEs) o] Ao|wel AAEAL Felld 27t

anfianl
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@ 7.4 Selecting the cables

THE EXPLOSIONPROOFING COMPANY
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other fittings

Extract from Table 15

Protection
technique for the
equipment

Glands, adapters and blanking element
protection technique

Ex “d!! Ex “e,! Ex E‘n!! Ex “t!!
X
X (IP 54) X
Group Il
Ex “i” I EX “nL,, X X X
X

THE EXPLOSIONPROOFING COMPANY

@ 7.5.2 Adapters and blanking elements
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@ 7.5.4 Inlets for fibre optic cables

For fibre optic cables, select a cable entry according
to Table 15.

Note
For fibre optic cables that are inserted into a flameproof enclosure Ex
"d", a potted cable bushing (Ex component) is often used.

tha=e] FAlol 5] A9-, 32 159 AR E A&k

i,

T
WP 8 7] "Ex d" Ul ¥-= AH) ¥ the] Folo] B HERF o R MAE AR
523 Aol F= ALgE T

THE EXPLOSIONPROOFING COMPANY
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For all other entries (for example pneumatic hoses),

the integrity and protection class of the enclosure
must be maintained.

THE EXPLOSIONPROOFING COMPANY

7.5.6 Cable entries for

Type of Protection “d”

The cable entries must comply with one of the
following requirements:

a. moulded cable entries in accordance with IEC
60079-1 and certified as equipment; or

WL = 71719 Aol 18l

Aol A& g

LTFARLE ¥

IES12M AZHE AS

o A%
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7.5.6 Cable entries for

Type of Protection “d”

b. Cable entries in compliance with IEC 60079-1,
certified as equipment and selected according to
the new flow chart; or

c. Indirect cable entry through a combination of a
flameproof enclosure with an Ex d bushing (Ex
component) and a terminal box, for example in the
increased safety "Ex eb" Type of Protection.

NATH 1719 ACTE AA>
b. IEC 60079—1°] w2} 7|7]12A] [1FE FA 58t 229 2E) uet 4%

c. Ex d ¥4 (3ERE) 7 Bu g ups (o] B ol 0T WETE Ex eb) B
Zgatel 143 2] Aol 19155

THE EXPLOSIONPROOFING COMPANY

Is the
equipment installed
ina llC or lIB+H»
atmosphere?

NO: YES.

A flameproof entry device
Is the connected i o Is the connected
cable® > 0.5 m? >—NO—> with barrier around the <—NO—< cable® > 3.0 m? >
conductors shall be used

\/ NTO

YES

sufficient reliable’
evidence® to support tha
the cable would meet the
criteria in
Annex C2

Is the rated enclosure
volume < 2000 cm®?

YES-

YES

A flameproof entry device
with an elastomeric seal

may be used

miis.kosha.or.kr | 59



=2
o
i
g
=
=
=2
0%
fio
40

[oF = HIM|DfLt

7.5.6 Cable entries for
Type of Protection “d”

Indirect Direct

THE EXPLOSIONPROOFING COMPANY
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@ Annex C — Pressure testing for cables

Testing of the cables according to Annex C:
< Cable length (test item) 0.5 m

e Tight housing with a volume of 51 (+ 0.2 1)
e Overpressure 0.3 kPa (3 mbar)

e Pressure half-life from 0.3 kPa to 0.15 kPa at least 5
seconds

TEA Col G Aol Rl AP

—Al& : Alo]E Ho] 0.6 m

—d#H 87 - W82 5 21¥ (£0.22|E)

—A18sry - k=31 0.3 kPa

—&H-F3 1 0.3 kPaollAl 1/221 0.15 kPaZ7b*] #H 4 5% o] {4

THE EXPLOSIONPROOFING COMPANY
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T

.
| Drawing number: | see annex

Test for non-transmission of an internal ignition according to IEC60079-1, Ed. 6

in combination with testing instruction PWQ09-Tb (Rev.01)

in combination with working instruction ABL-03Tb (Rev.02)
in combination with working instruction ABL-06Tb (Rev.01)
in combination with working instruction ABL-04Tb (Rev.01)

An enclosure with cables (see Fig. 1 - 3) was submitted to a test for non-transmission of
an internal ignition for Group IIC.

Test specimen:

Fig. 1 + 2: total view of the enclosure

miis.kosha.or.kr | 63
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the cable glands the cable length were measured in the inside of the enclosure from the
wall to the end (see Fig. 4) and on the outside of the enclosure from the top of the cable
glands to the other end of the cables (see Fig. 5). The length of the cables in the inside

were between 5 — 6 cm and on the outside between 38.5 — 41 cm.

The torques of the cable glands were checked again before the C2H2 tests.

Fig. 4 + 5: exemplary for the measured cables

> DEKRA

Page 3 of 3 of Test Record BVSPS28553 dated 09.03.2017

No. Gas type [?l?)::'Z] ::: et Ign. at '[t'::,:] TI
1 C2H2 7.5 | Z1 1.5 No
2 C2H2 7.6 I Z1 1.5 No
3 C2H2 7.4 | 4 1.5 No
4 C2H2 7.5 | Z1 1.5 No
5 C2H2 7.5 | zZ1 1.5 No
6 H2 27.3 | Z1 1.5 No
K H2 27.5 | 21 1.5 No
8 H2 27.5 1 Z1 1.5 No
9 H2 27.5 1 Z1 1.5 No
10 H2 27.5 | Z] 1.5 No
11 C3H8 4.2 | Z1 1.5 No
12 C3H8 4.2 | Z1 1.5 No
13 C3H8 4.2 | Z1 1.5 No
14 C3H8 4.2 | Z1 1.5 No
15 C3H8 4.2 | Z1 1.5 No

table 3: test results

The results are only relevant for the above-mentioned test specimen.

Equipment used

EMM 011-K6

calibrated up to 08/2017

DEKRA EXAM GmbH
Fachstelle fur
Sicherheit elektrischer
Betriebsmittel - BVS

Carl-Beyling-Haus
Dinnendahistratte 9
44809 Bochum
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IEC SC 31J SD 001

Edition 1.0 2022-03

Background to flameproof cable gland requirements in IEC 60079-14

8. installation of the units

THE EXPLOSIONPROOFING COMPANY
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@ 8.1 General

The Ex units must be installed in accordance with the
manufacturer's documentation.
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THE EXPLOSIONPROOFING COMPANY

@ 8.2 Cable and wiring systems

8.2.1 Avoiding damage

Cable systems and accessories should, as far as
possible, be installed in such a way that they are not
exposed to mechanical damage, corrosion or
chemical influences ( e.g. solvents), heat exposure
and UV radiation.

If such exposure is unavoidable, protective measures
must be taken, for example laying in a protective
conduit, or suitable cables must be selected.

Jol & A2 u3 T BHFES A, 7] AH, A B et (EUE 5), o
9l b9 A Soll o) ek o] bS] hE S Al X sholof ghrh.

ole gt &g vIA F i wES sy olHrhw, AU REEAF Fstolof
Qo). ol Fol AT el wiX i AL Rl A Tt Ao B




@ 8.2 Cable and wiring systems

8.2.1 Avoiding damage

If cables are attached to equipment or cable trays, the
bending radius of the cable must comply with the
cable manufacturer's specifications to avoid
damaging the cable.

Note

In the absence of manufacturer's specifications, a bending radius of 8
times the cable diameter is often sufficient.

. IEC 60079-14 7HEAI HiE & 28X M| S

2ol £7) & A0IR malolsh NaAR = A9 g Y] Astel Az A
B3 = B

Felof ghtt,

br
%
i}
L
oV ff
[‘“0
AN
-1>
d:

@ 8.2 Cable and wiring systems

8.2.2 Equipotential bonding connections

The equipotential bonding connections should be
arranged in such a way that the removal of a single
connection does not lead to the loss of equipotential
bonding of other parts.

The preferred arrangement for connecting multiple
equipotential bonding wires is to provide a rail that
allows each item to be provided with individual
equipotential bonding as required.
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8.2.3 Connections

Connections must be made in accordance with the
terminal type, degree of protection and the
manufacturer's instructions to avoid undue voltages,
hot spots and arcing at the terminals .

All screw and bolt connections must be tightened to
the torque specified by the manufacturer of the Ex
terminals.
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GHG 264 .., 80 A 3-pole

211

SIS

GHG 264 .., 80 A 6-pole

)

Rated voltage:
Rated current:

EXOMCTS0C Db

690V, 50/60 Hz

Perm. short circuit back-up fuse:

Switching capacity AC 3:

Switching capacity DC 1 /DC 23: Ue
le

Cable entries (standard version):

80 A

up to Uy 400V up to Uy 500V up to Uy 690 V.
160 A/gG 160 A/gG 160 A/gG

80 A 80 A 63 A

120V 60V

80 A 80 A

2 contacts in 1 contact

series

3-pole version

6-pole version

2 x M50 + 1 x M25

4 x M50 + 1 x M25

suitable cables and test torques of the pressure screw

Cabel entry: M25 M50
Seal 1+2+3 min. 8.0/15

(@ mm /Nm) mﬁ) max. (! 10.0/2.0

Seal 1+2 min. 10.0/2.3 24.0/6.0
(@ mm /Nm) max. 1 13.0/2.6 28.0/7.0
Seal 1 min. 135/ 1.3 28.0/5.0
(@ mm/Nm) n max. (" 176/2.3 35.0/7.0
Test torque for screw in thread cable entry (Nm) 3.0 75

(1) The tests of clamping ranges and torque values were performed with metal mandrel. The clamping range can
vary by using cables with different manufacturing tolerances and material properties. Please use a suitable
combination of seals in the intermediate area, so that the cap nut can be tightened in future maintenance

work on the cable entry.

Main contact terminals:

Rated current:

16 mm?2 = 63A

= 80A
25 mm2 = 80A
35 mm?2 < 80A

Test torque terminals:
Weight (standard version):

1x / 2x 4.0- 25 mm?

(with cable lug 1x 35 mm?2)

Ambient temperature at Tamb:
+40 °C +50°C +55°C

T6 T6 T6
T6 T5 -
T6 T6 T6

T6 T6 T6
3.5Nm

3-pole version
approx. 6.50 kg

6-pole version
approx. 9.00 kg

miis.kosha.or.kr | 71



=2
o
i
g
=
=
=2
0%
fio
40

|5t SHAMDIL |

@ Tightening torque (instruction manual)

Example: UT terminal blocks from Phoenix Contact

Type Tightening Screw Conductor
torque thread cross
Section
[Nm] [mm]

UT 2.5 0.6 0.8 -m_m

UT 4 0.6 — 0.8 0.14-4.0
m-n--m
uT 10 1.5-1.8 0.5-10
m-mm
UT 35 3.2-3.7 1.5 - 35

THE EXPLOSIONPROOFING COMPANY

@ 8.2 Terminations

1=
GEEAER BB EAV e x| RS G REEX

8.2.3 Connections
8.2.3.1 General

If stranded and especially fine-stranded conductors
are used, the ends must be protected against
separation of the strands with cable lugs, ferrules or
by the type of terminal.

The creepage distances and clearances
corresponding to the degree of protection of the Ex
Equipment must not be reduced by the way the
conductors are connected to the terminals.

TR

A4 8 A AN AL AL E S A, AR L A E EE Huld P
| = 3]

o] oF Sk},

WE7|7|2] RESH HASEH Eulde] 2AE PAE5E ATl daAe e ¥t
A&7t A= X gFolol shr}.
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8.3.2.2 Unused cores

The end of each unused core of a cable in the
hazardous area must either be connected to earth or

adequately insulated by terminations suitable for the
degree of protection.

Insulation by adhesive tape alone is not permissible
for all types of protection.

Insulation with heat shrink tubing is not permitted
inside Ex e enclosures and Ex nA enclosures.

AH8E = ZE Al (Eeh) E X e Qs AY BRES Tl

B 3 A eo]stul AL Ste] HAZRA S RS BE WF A 3§ X ehisrh B
Ex e 3 Ex nA &7] UlF-ollA A5 FHgk Ab8-8lo] AAxA]shs 212 5185~
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@ 8.3.2 Cable entry devices (1)

8.3.2.1 General

If the marking of the certificate for cable entry has an
"X", it may only be used for fixed installations.

An additional clamping device is required
in order not to transfer tensile stresses to the

conductor connections (terminals) inside the
enclosures.

ol oo

7] Rl Aol B A A (ERY) 2 Qg ARHA FEF Fr) FuY
} 271 9 2 S,
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IECEXx Certificate
of Conformity

i
Certificate No.: IECEx PTB 14.0027X Page 3 of 4
Date of issue: 2017-01-16 Issue No: 1
EQUIPMENT:

Equipment and systems covered by this ite are as follows:
Description
The cable gland, type GHG 960 **** * ****, made of polyamide serves to introduce permanently laid cables into electrical equipment of the
type of protection Increased Safety "eb" and Protection by enclosure "tb".

The cable entry is composed of intermediate glands with two different widths of threaded joint. sealing rings of different designs and a cap nut.
Accessories are: blanking plug. reducing gland, multiple cable gland, flat cable gland and expansion gland.

They are installed in enclosures with through-holes or threaded holes, with or without lock nut.

The cap nut is optionally made in black resp. blue for the distinction of Ex-e and Ex-i circuits.

Technical Data and Nomenclature see Annex.

SPECIFIC CONDITIONS OF USE: YES as shown below:
Only permanently laid cables and conduits may be entered. The user must guarantee suitable clamping.

The degree of protection (IP66) will only be met if seals and cable g re properly fitted. The manufacturer's instructions

must be followed.

1
The cable entries with a low degree of mechanical hazard:may be used only jn pla where they are protected against the influence of

mechanical danger.
The blanking plug type GHG 960 6107 P™**" resp. GHG 960 1944 R*™" sha|  used with the cable glands type GHG 960 927 P***~
resp. GHG 960 19™* R**"~.

Cable entry devices

THE EXPLOSIONPROOFING COMPAN
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@ 8.3.2 Cable entry devices (7))

8.3.2.1 General

The cables must be laid straight from the cable entry
to avoid lateral stresses that could affect the sealing
of the cable or the IP protection class.

Clamping of the cables should be done within 10
times the cable diameter or 300 mm, whichever gives
the shorter length, from the end of the cable entry.

A B e RE=A] A A0 % ofo] Aol 2 o] 1 AACE o] B8 e (5 8% 8 o)
Jol 2 o] MRS i 1P mES ol dFE W A grotol o

1_1
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@ 8.3.2 Cable entry devices

Note

(&)

The use of shrouds or protective sleeves with cable entries
favours the possibility of water accumulation or corrosion
of the cable entry and the braiding of the cables.

They also make inspection according to IEC 60079-17 more

difficult.
H] 31
Aol E Q5o shroud =+ BE F8| B 5 AL =W
2ol 4 miz Aol QR el nuol=e] RS Relshis
7o) ek,

olg-#, IEC 60079—17°l W& HALE Tl o] HA "t

N2
— ?

shroud

THE EXPLOSIONPROOFING COMPANY
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@ 8.3.2 Cable entry devices

8.3.2.2 Cable entries for type of protection "d

If an Ex-d cable entry is used with armoured or
braided cables, it shall be of a type where the armour
or braid terminates in the entry device and the sealing
is made on the inner cable sheath or around the
individual conductors in the case of a potted cable
entry (barrier gland).

= Ao g1 el $1Y EE Heo] = Ao By A
of of 8o o] H 3 A2l A RS ALY M A=

[
2o
il

THE EXPLOSIONPROOFING COMPANY
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8.3.2.2 Cable entries for type of protection "d

Alternatively, the cable can be inserted into the
enclosure with an external braid using an Ex-d cable
entry designed for non-armoured cables. If the braid is
connected inside the Ex-unit, the wires of the braid
must not have a diameter of more than 0.3 mm.

W& Ex do] Aol E Y-

oA Weto s e gHAlo) B g o AAE YgF AlolE AJF-F AE-He] 9 B
ol =29} A BIIUF-= Aol ES AT 5 ATk

whok v} 71 7] Yo A Belo] =) Al duE = Ag-, Beo]=e] gloloje] B AL 0.3 mm
& 293k °}°}°k Ciass

THE EXPLOSIONPROOFING COMPANY

@ 8.3.2 Cable entry devices

8.3.2.2 Cable entries for type of protection "d

Ex-d cable entries, adapters or blanking plugs with
parallel threads can be provided with a seal between
the cable entry and the enclosure.

The prerequisite is that the engagement of at least five
full threads is ensured by fitting a seal.

?—
PSR QA ohE S B FeE Al A2k 8]

AAZEA o A (sea) 3§ AASTITHE LARES H 2 57 o] o] gras] Al
52w o] of s,
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@ 8.3.2 Cable entry devices

8.3.2.2 Cable entries for type of protection "d

If conical threads (NPT) are used, the connection must
be made screw-tight. A suitable grease may be used
provided it meets the requirements of 8.7.3 .

The use of sealing tapes in connection with Ex-d cable
entries and Ex-d adapters is not permitted.

ST ACTE A

9 A NPD o] g S G A d e s dal dy ol B,
da WEE] SAolo] AAe TesE A BT S A

THE EXPLOSIONPROOFING COMPANY

entry devices

THE EXPLOSIONPROOFING COMPANY
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8.3.2.4 Cable entries for type of protection "t

e For Ex units with through holes, a sealing washer
must be fitted between the cable entry and the
housing; or

< For Ex units with parallel threaded holes, a sealing
washer must be fitted between the cable entry and
the housing or at least 5 threads must engage; or

e For Ex units with conical threads (NPT), the cable
entry must have a minimum engagement of 32
turns.

TET = Bx 18] ACTE AT

—Ex unit®] $HEEelE =AW M E AClH Q1) 519 Atolel welAl A7
SFofoF wirt.

—Ex unit®] FAUALE 717 PEEOIE W= Aw b Al R A F-9) 5497

~Ex unit®] €28 UAHNPT) ol Ao & 1915+ Hx 31/, 514 ol AT shA o}
2.

@ 8.3.2 Cable entry devices

8.3.2.4 Cable entries for type of protection "t
For Ex devices

- with metric threads, a sealing washer must be fitted
between the cable entry and the housing or there
must be at least
5 threads must be engaged; or

< with conical threads (NPT), the cable entry must
have a minimum engagement of 32 turns.

TE T Bx 18] AOTE AT

%) 7] o)

~Metric WAl A0l E 14159 3+-9-79 Abolofl W 9 & W= A] Abg-ste] A7
SA H & 5 AL o] o] A A Hofof s,

1929 LHAFINPT) ol &= Alo] & 19154 22 31/, 814 ol AR & 7FA ok

o
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£
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@ 8.3.3 Additional drillings

Additional holes for cable entries in

Ex d enclosures can only be made if they comply with
the certification documents and are carried out either
by the manufacturer of the Ex d enclosure or by a
certified service facility.

ACTE AT grw deae UGTETE &70°] Friote 35, Ao nol A%
shefok &har v sh = 12~ 713 (certified service
facility) ©] =38 s}ofoF sk},

THE EXPLOSIONPROOFING COMPANY

@ 8.3.3 Additional drillings

Additional holes for cable entries are only permitted
for the types of protection Ex "e", Ex "nA", Ex "nR",
Ex "p", Ex "t" or Ex "i" under the following conditions:

< approved by the manufacturer's documentation with
area, size and number of holes; and

- Tapped holes or through holes shall conform to the
tolerances specified in the manufacturer's
documentation.

AT E Q18 It
Ex iol €sto] ofef =7

—AZ=R FA 1A, =17] 8 &9

THE EXPLOSIONPROOFING COMPANY
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@ 8.3.4 Unused openings

With the exception of enclosures containing only one
intrinsically safe circuit, unused inputs in the
enclosure must be closed off by means of closing
elements in accordance with the respective type of
protection, whereby the degree of protection IP 54 or
the degree of protection required for the place of use,
whichever is higher,

whichever is higher, must be complied with.

The locking elements must comply with the

requirements of IEC 60079-0 and be such that they can
only be removed with the aid of a tool.

SRSl B AR S =t P BU1% A SISt P g T inputs & B T
Stojok 3Fal, WS 5 H IP54 = AFEFAoA] e HE Re5HF Ul %
o] 1S Z X o}_o:] of drr}, Eﬁ =2 =T3S B A gEESlo] ok s,

=
1

5ol

I"N
orl é
E‘#“

rlo

T2 2 (ocking elements) &= IEC 60079—02] & 7AMES wkSstofof s 35-2]
Egs ol Rl Al AT 4= glofok st
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8.8.1 Conductor connections

Some terminals (such as slot terminals) may allow
more than one conductor to be inserted. If more than
one conductor is connected to the same terminal,
make sure that each conductor is adequately clamped.
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@ 8.8.1 Conductor connections

Unless permitted in the manufacturer's operating
instructions, two conductors with different cross-
sections must not be connected to one terminal.
Exception, the conductors are secured with a wire end
sleeve (if permitted for 2 conductors) or another
method specified by the manufacturer.

AZA S A8 AR ANA o1 BoHA Gk, Foler GAAE A 2] AT
Aol Blvlgel A 5 ek
EAES A4 9u Ze R (2 A GEASE B9 B A=At <P ohe

Wyow ngstvhd o 9w tE,

THE EXPLOSIONPROOFING COMPANY

@ 8.8.1 Conductor connections

To avoid the risk of short circuits between adjacent
conductors in terminal blocks, the insulation of each
conductor must be maintained up to the metal of the

terminal.

ARES] Gersl =t He 9@ 3 e BAS] sletel, He | e

7 2] o] £ % o] of whr}.

THE EXPLOSIONPROOFING COMPANY
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@ 8.9.3.2 Marking of cables

Marking measures shall be taken inside measuring
and control cabinets, switchgear, distribution Ex
Equipment, etc. where there is a possibility of
confusion between cables of intrinsically safe and
non-intrinsically safe circuits, in the presence of a
blue neutral conductor.

Such measures include:

- combining the Ex "i" cores in a common light blue
harness; or

« labelling; or
« clear arrangement and separation.

=g 9l Ao] AN, =X 101, A w5 S171, JTEF 7171 el
Ao ol A X sho]of T,

SRk S EAVE G Qi Fhel At BAAS E Aol Bt v B
AolHg E5 7H54ol Uk,

o]l &3t LA Z X o= o)l AFSS E ST}
-
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| 1. IEC 60079-14 WHAIET} HHZ L QMR A S |

9. initial inspection

A= A4

THE EXPLOSIONPROOFING COMPANY

@ 9. Initial inspection

Before workplaces where explosive atmospheres may
occur are put into operation for the first time, the
explosion protection of the entire installation must be
checked.

The conditions necessary to ensure explosion
protection must be maintained. This test must be
carried out by persons who are qualified to do so by
virtue of their experience and/or professional training
in the field of explosion protection.

Fubaba o 918 Bew Aol B FXH I YA BEE o) sk
2 1% HH S B 170] 9l el %7} Al sko] of ki)

=)
o] Ag ] : 35 3ho] =
Ei @ge) Hebaba e e AR A9 Fwlo] Wasit)
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@ 9. Initial inspection

The units are to be installed according to their
documentation. Ensure that the interchangeable
parts are of the correct type and rating.

After completion of the installation and before the first
commissioning, an initial detailed inspection of the Ex
of the Ex units and the installation must be carried out
in accordance with Appendix O.

Grad of inspection: Detailed inspection.

AN S g w A et A X T oloF erh. AT ot P g e @A} g Aol
g 25k 2 Blato]of ghrt,

s e amsta e g Selyid o), w171k el i A5 3




1. IEC 60079-14 JH Attt HiE H EX| Al S

Ex “d” Ex “e” Ex “n”
Check that: EXSUtD:
X = required for all types, n = type “n” only, t = type “t” and “tD” only Grade of inspection
D|Cc|v|D|C|V|D|C|V
14 | Condition of enclosure gaskets is satisfactory X X X
15 | There is no evidence of ingress of water or dust in the enclosure in accordance | X X X
with the IP rating
16 | Dimensions of flanged joint gaps are: X
— within the limits in accordance with manufacturer’s documentation or
— within maximum values permitted by relevant construction standard at time
of installation or
— within maximum values permitted by site documentation
17 | Electrical connections are tight X X
18 | Unused terminals are tightened X n
19 | Enclosed-break and hermetically sealed devices are undamaged n
20 | Encapsulated components are undamaged X n
21 | Flameproof components are undamaged X n
22 | Restricted breathing enclosure is satisfactory — ( type “nR” only) n
23 | Test port, if fitted, is functional— ( type “nR” only) n
24 | Breathing operation is satisfactory— ( type “nR” only) X X n
25 | Breathing and draining devices are satisfactory X | X X | X n|n
EQUIPMENT SPECIFIC (LIGHTING)
26 | Fluorescent lamps are not indicating EOL effects XXX X|X]|X

\ TestingWith
Fastéeners
installed
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Another test
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»' ,E‘;,r““‘f'ef Copyright © Ex-tech Korea, all rights are reserved

Act and regulation Government Bodies

State Act or Regulation Responsible Department
Dervly Occupational Health and Safety Act 1984 DoCEP (Department of
Occupational Health and Safety Regulations 1996 Consumer and
Caims Explosives and Dangerous Goods Act 1961 Employment Protection)
Dangerous Goods Safety Regulations 2007 - WorkSafe Division
Broome
Electricity Act 1945 Office of Energy
Electricity Act Regulations 1947 DOCEP (Department of
Gas S o7 Consumer and
------------- o Brisbane as Standards Act 197 ) Employment Protection)
: 3 Goldcoast -y Western Gas Standards (Gas Supply and System Safety) Regulations 2000 - Energy Safety Division
Australia

Coal Mines Regulation Act 1946

Perth
’ Woiku Mines Safety and Inspection Act 1994
\ydne
’ Mines Safety and Inspection Regulations 1995 DAR (DeRaEREaE
e Conbera Petroleum Act 1967 OR (Department o
Capital City Industry and Resources)
P! Y
Petroleum Regulations 1987
Melbourne | - Formally DMPR, DoME,
1 Petroleum Pipelines Act 1969 ete
w Petroleum Pipelines Regulations 1970
Tasmania NP Hobart

Petroleum (Submerged Lands) Act 1982 and Specific Requirements
asto Offshore Exploration and Production 1990

State Act or Regulation Responsible Department

Dangerous Goods Act 1985

Dangerous Good Explosives Regulations 1988

Dangerous Goods Storage & Handling Regulation 1989 WorkCover Authority
__________________ Occupational Health and Safety Regulations 1988

Occupational Health and Safety Act 1985

Electrical Safety (Installations) Regulations 1999
Electrical Safety (Equipment) Regulations 1999
Electrical Safety Act 1998

Office of Chief Electrical
Inspector

o
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Act and regulation Government Bodies ’ﬁ"lfn\;
5 Responsible
State Act or Regulation Department
Coal Mining Safety & Health Act 2001
Coal Mining Safety & Health Regulation 2001
Electricity Act 1994
Broome Electricity Regulation 2006 Department of Natural
Explosives Act 1969 Resources and Mines
Expl ives Regulation 2003 {nes Do}
___________ . xplosives Regulation
- > Queensland | . & Quarying Safety & Health Act 1999
Goldcoast Mining & Quarrying Safety & Health Regulation 2001
Health Act 1937 Department of
Porh Health Regulation 1996 Industrial Relations
Sydney Hazardous Substances Management Act 2000 (Was DOET&IR)
1 Canberra
! Capital City
! = Responsible
! State Act or Regulation Department
r 1
] . Tasmania Hobart Dangerous Goods Act 1980
1 : Dangerous Goods Regulation 1994 i
i e aE e -- Work Health Act 1986 Work Hea!!h Authority
v Work Health Regulation 1996 Dept of Mines & Energy
= i al Safety
Responsible Mining Act 1980 (Industrial
Slatel ctoiRegulation Department Mining Regulation 1996 (B:,"Ch)‘ i
i ines Inspection
Workcover m!"es :a;e:y gantm: :ﬂ 1?16 1084 &Environment Branch)
ines Safety Control Regulation
Occupational Health, Safety & Welfare Act 1986 Department for arety LontroTreg! Pawer & Water
4 5 Administrative and Inspection of Machinery Act 1941 Authority
QOccupation Health, Safety & Welfare Regulations 1995 Information Services Electriity Act 1978
(Workplace Services) Electricity Workers & Contractors Regulation 1991
- Primary Industries and Petroleum Submerged Lands Act 1982 and Specific
lectrichy 421199 e SA (0Office Requirements as to Offshore Exploration NT DME
Electricity (General) Regulations 1997 of the Technical i
Regulator SA) and Production - 1990
22X 27}0| Are19) il ol A
1, D879 IR0 MelOHEA 421 1ol ARy
MR EAHO M= FHHOZ = Zdto| ARYS 5ot UK| YA,
QFffot Lod 2rliofl Chet 18Fet T ZXo] MelS B3| 8t QlCt.
DEFE TSR S QM0 chfet YRt MUS J1X| 1, T U8Rt E
Arblo] 2t obxig T LioA [X[sHoF & M x| k.
S0 KR Q0] S8 Tl0| J|2HS KA HUHOI O 7IES
DHS T TQE S| o, B Chot MY ATHE HES| 5t HES HMES o=
22U
T2t LT 2E 9IRS | 2ot EetS Bt = ALt 2%
oA 01210] 18FQ L uEF2| MRl glof= A2 OFELITt B&F = L1 EX}e|
o, B2, SX|0f chet 259 97t 91, TR oY HAlQ XIAS S
QJF7FQlct.
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I o o]=
| cHE=@AIT oe I3t ZHMOILE |
= =
2, ZUAUTA L H7|7(7] A2 A X 92 NVt 3
1270 M| ETH= ZUAUTA LA HI7|7|E AR & 22 HH 9|2(Duty of Care) of iz} #elg Hofsict.
£ 28 BAS O BE URUS 150 HS0| HAL I H,
AUFe NEFE= CHS AFRS BHEA| O[fsHof it
o= ZgeigAas Suf2A 725D 2ABEolo} itk Sugdgs U Hele 42 RS 18] Yttt
Zato|STALY M7|7|7|= SHI2A MHH, Mx|E|ofof sjof ERQIHTA L ot H71717| XIS 2lsto] HAst A,
A8, AL 9! 2H2|5|0fof Sic, TRl X|20] =|ofof Bt
3
=
. 3. ALARP Vi =
oK ojn| ot o]
ALARP aslowasreasonably | Be/EOZ Mapsd AL Sofarasisreasonably | BeIHoZ N ts
practicable +EOZ WEL practicable 2 o 7R
0| & 80 ELHOZ 22 o|n|o|nf, 80{9| #M2 "H2HOR 4y sttt of JHdo|ct. o WY 2|A3S Hefeh=r] ZRs AlZH HE 12|12 2580} & ofziS
58 nafsjof 2235 %‘ﬂ‘}t 22 THLL 5, ALARPE 2|7t ot= 2|A3 22| £F 8 LIERHCE
2|A37} ALARPS| +Z0[2t 242 $iTfj L} 2| AT E TS F0[2{P 0|zt Faket aichst 2HS X|Sefiof StCh= ZULICH ALARPS| &l JHE2 2[AIE ofo]
SIOH7| fotad Rt Alztat i3 J2|1 2H0| AFBE 4 QUCkz AFMOIM 7]215t ZARILICE Of= Thed| &40 Chst 0|29 2ol O 0fehk| oAl o FICt. 022
Afe|ol ojalnt 2|AT Afojof| M ZEMS Hetsh= 74 HHAol HtjlLich
"HYO|R "= DBFUA CHE 0|59 711 S Qfoh HRTO| 2|AIE BRNOR MY TSt $ 2ADOR & g QT
Ao, e, Mg 160 Helge SH 3 4 2l dlale Helg it Xl Tibl O M Tkt ) UolN 21ATE 4% 8 4 JTE B0}
$iCt 0] 92 BE 18F, I8} J2|1 HA% LY 28 2010 F&2 & + Uz ZE AR0A FofTict
w0l Ao} mlol 1T} 918 Q018 01531, 2% Safet SO R0I2 HaIOR 4 Jkse 500N 1A 2 sk sfo} o £H oje) H el
QL|ck.
8




| 2. 3% 9= Hy U 7|02 LAY |
. 4. AS/NZS 3000:20180] [t= HX X|& Vvt ¥
ZUoEiRA P2 Hlo| M2 H7|7]7| 4X @7 Aol QICh Eot 0742 BE Zo| Citst H7| ol uf2t AM[okA| M=t

=X

ASINZS 30002 H7| Mu|o| 4X| HACE Qlef st i SEO2 HE AR, 715 Y HMS

ASINZS 30002 #X 714S Jtx| 1 Urk.

ASINZS 3000:20079] Section 7.7, 7.7.2.10 M Z49[&IaA0] 7| 250l QAR AS/NZS 60079.100M 774 st

7.7.2.2(a) OIM 72 ZR9IeiE20| 371X| F(Zone)2 1ot 7t 72 A 37| ER2 0| EMOE, HIk 3 7[Z40] w2t 2

B3] 9f3t QM XJHoICh

QICHD HAJE.(AS 2430.100M ChxlE)

one 0,1, 22 £5 E[0fA

7.7.2(b) Ol 2T ZLLIHTA9| 371%] F(Zone)2 lek/7IAY 21 G 37| e ZM YT X 7I7t0) w2t Zone 20, 21, 222 25 01T
2 = ASINZS 3000 SAA Wiring Rule(X7|%)0] 1Tt AS/NZS 30002 Z&e(aiatA Lf HX| 2 @7 MRS FAlStn QIoH ZUQIdn4 717 9 B Hxg
§/ot CH2 FHET FASH QIch 12 33 7|2 20| U2 4 = MHlA 82 7H%|2 Aot
9
HiOIS. =
| [—— Vit 3
-
Gl
TR0 ZAUT ASHY 20PN CHE ot 38 7HR| T QICh (ZMein kel Bojo] #at 2 22| lofolch)
THA EE W, Q%0 3, SHSHTAYME WEA YE H7|7|7]S ArgsHo} BTt
=]
CHE Aref HoF
HAAS M2t 2ojoll= MUE, 7|2 CHE M| 9lct.
a) 3 AI% AL2AL (the occupier of the area): H2|XHs ZRIZ0A 2ot ARIES Yo 2R Aol %ot B 95 2| Astsiof eict.
b) 78 7|2E(Regulatory authorities): 2 #e 3! 752 B 7|20 ofof B2EC), th2o| 2 ZULHTATE £ HMle} Ze SHs 2lo] YAIElo] Qlrt.
c) 2| 23 712(The electrical supply authority): H7|7|7|2| |7} AS/NZS 30008 F46H=X| T efof & 2210] It SF MEUIME o L{RIEE 7[2oflA H7|
71719] Mx| Alef7t ASINZS 30005 F4 SiteX| HY & 22| ZEXIS M $iLk
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5. 2T L00M2]

d) | 3%t At (Third party inspection, TPI): | 3%t ZiAf 7|2(0l2] &%) 2
¢ Lloyd's Register of Shipping

+ DNV, Det Norske Veritas

+  Bureau Veritas

+  ABS, American Bureau of Shipping

+ USCoast Guard

+  FM, Factory Mutual Research

+ UL, Underwriters Laboratories

g =

[T B2 A5 @0z NFEr

¢) #8At (The insurance company): ZHE0f A Z2810} ot 7 LS 71X 1 YU 4+ QUL 0= 5579| £ 9|2|o #edo| Ut
SHARE oE MHDE BETHSET| THoL| Qe AbMIE HAL Z20] QIS 4 YUCH Ol M7t HEQIET | Certifying Authority, CA)Q HES ohz A S0lE
| 3% ZALH(TPIOH Qe T2 X S5l M 2T 22 91, E= BHAFCAAE HHZ XY TPIS 180l0] MMl Q7 AS] ¥0iRS 20l 6|z
SiCt AR 2|2 A TPIQ| £912 HEADH AH|o] Chst B3 B 50| Sofots 210t 22 §2g JHEict
it

5. BESIETAAC| 4 it ¥

f) BEEQ17|2 (Certifying Authorities, CA): 812 AH[2] & 5015 2o 748 Xix MBE|= =K Q15 73 L &l 3 2IAH 7I#E Lloyd's Register, ABS 122

DNV7ZH QICh AeiFe] BESQI7|HORA ML AAFE thafslo] 2E oiE 1A 97 Z740f Ch2t HE0RS golstn 7 71He| 5918 = Zo|Ch. ol MY

IS 7E 2A0l 712 Elof .

 KIEE 71 71F J2(0 RHEQ! 4] 3 7o o

B4R 59

A A
, Lloyd's Register

(Petroleum Submerged Land Act, PSLA), 3% EfA

Production, 1990) o KI#! stofl, MIF = &218 7] 2lef ABS, DNV,

S007|#0| HeS o= A [31f7|* ZARKLS] 8018 oM 4t XIS Department of Mines and Energy)2] Ab| &

2} HH|E 2RO Ol 05 87 ARYY BE 7E8 E4dtedg
i7pt et

AMtof] st AK| 22 (the Specific Requirements as to Offshore Exploration and

of Shipping & CAZ 186t0{ 78| 7| HORHE| £018 AS Zio|ct,

0| 2HE 2 Soff ofigf A= EZO| A X0 HA|Z/of HEEQI7|H0| 2E FH|7t HEoto|off HgfotChs S ol & 4 It 0] FHol= 2|43 PSLA, SSA
J2| 11 AMSA o 70| Z#} E|ojof ptct.
St HEAE Cf2fote BREQIIH2 BHAY 1S F4 oo diCtn 27 & Jo|c.
g) XH27|2 (The consultant): D8E K27 |#H2 ZLHEA 11, Tl MF Y dx|o| Xt20f et QIS 71x|7 Ect.

F et EZ0|
Hol7|

i) HIZAL 5! 284t (Manufacturer and Suppliers): | HIZAHE &
IECEx, AUS Ex2| Q15 22 RIZS A8 & 4+ QUL ATEXE YEHZ7t ot 591

HES ANZ, IEC B0 Sglsirt= %

ke |
out

e
S 5%d 4

h) 7|E} (Others): Ciefet 7|259| O 47|, HX|, 29, HIZ0| e Q12! Eot Ciofdt o

Efo] Mol Jtx| 1

ST HE B4 9}

20 H7171718] el

QIZME N3 ot 3FE ANZ 82

QF6IR| QL YUrHOR ATEX 59

=

Py
2
o=

4 9l Conformity Assessment Document (CAD)7} &2 £/010F AL & 4 QIC},

et




. 6. $[&1M ILH (Risk Assessment Matrix)

24 7154

2l230| 2 Tt 4ol 7|gtste], 571K B $7ix|2 ERE 4 At

1. 712] &4 (Almost Certain)

T2HE 28 5 70| SAo| LIEH + Ol 2143, 80% 0|42 2 &50| Ol 2|A39| #2 0| 7te| 12|12 2Fsict
2, X% (Likely)

60~80%2 2M7H540| U= A% 0| 7tE| n2|2 2Fetct

3.78(Possible)

50%9| 47t M0| U= 2lA3

4. EZ(Unlikely)

2 75 40] W2t k5| HiFE - o= 2lA3

5. 3|43t (Rare)

10%0[3t0] 74 QR 7ol w2 27| g2 243

13

. 6. $/&A WILE (Risk Assessment Matrix)

=R

%{uH_} AlZbSE

o5

B
30
E i

S xafe  QleXlol mat, 2239 Atz 57 Fleju2| 5 iRz 2RE

=
St

1. Ak (Insignificant)
HH| ZZHE SHO| RAE 2H3 0|of3t oS Eefdhs A3
2. Z0|(Minor)

2|239| Zap} of= Y=o| IfshS LafoiLt 2 MHHRl R 12| HZfeix| 42 o, 2212 TH Z2HE S

}ok aﬂ

ct
== (=]
2 gg2 0|AIx| g2 o =2 Fte| 022 2Rel

3. 2&(Moderate)

I'L|-|

el Keotr| R|2t AlEst 3719| IsS Qe At F7 T (Moderate)o] 2|23,
4. 3% (Major)
-t 2045 xale 4 U Mo 2 WS TRl 2lA3

5. X|EHQ!(Catastrophic)

0| 2352 T2HES o%HY] D8NSE UE 4 YOO AT HelE s 59t WEA HRMOE Helsiofof i,

uilﬂ

Nt =
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| thyZ2AtD olets 95t 2HAMD|Lt |

7. /8N WIIE (Risk Assessment Matrix)

7t54 (LIKELIHOOD) Z3t (CONSEQUENCES)

0] 4RO HZHY TR Djo / IHH STS LIENYEI? (2Hof offg 21232 olof M| A7t 2R 39)

(2245) Insignificant Minor Moderate Major Catastrophic
OfFI7} Of Algtol 8HEt ALA0] Lojet HB SEHWIeE ekt ganY ua 9aH |2 gagt HULY 2Ly RY
Ereye a1 glg glsANs  FugedlEUY 2 sAuy 0]
<<$1,000 &8 <<$10,000 £ <<$10000028  <<§1,000,00028  >>81,000,000 &3
74¢] &4(Almost certain-) 7t FEY
2243 23 BrfetaAs Btfstaa3
a3
BHEOl M0 A 2| ald| wst (100%) (HIGHRISK) (HIGH RISK) (CRITICAL RISK) (CRITICAL RISK)
(MODERATE RISK)
¥ (Likely-) gl ey
223 28A3 Brjstejaa
a3 A3
i 2 whe £ 9IS (10%) (HIGH RISK) (HIGH RISK) (CRITICAL RISK)
(MODERATERISK) ~ (MODERATE RISK)
7t2(Possible-) gt 2237} 20| 48t= sy at 2o wat
H2eAaa 2eA3 2eA3 Bgteaa
2A3 2| HojlM oie Mo| X|FE|H, of 2]A3
HFDL e 45 U (1% ow HIGH RISK] HIGH R CRITICAL RISK]
& PR (MODERATE RISK) : Y ‘ = L y 26 24 HelElofo} st=T] AAHoR BY
2 (Unlikely- % BFICH B0 QU 2zte] 2|AaS 2 i
S2(Unlikely-) R =789 =] - ey SfEiC 2o 8 #7492 BfLtel
2|AS(MODERATE R g3 Fte|2(of 34| £ 2|, 0|2 9l 2
02 s+ 1S (0.1%) =
[2he] 7 et 4 (01%) (LOW RISK) 18K) TS (HIGH RISK) (HIGH RISK) S| T8t 2|A3 Bt E B0 Cf2
s EEY 5238 458 Agait
o Kegr3 H2ea3 = = 223
gltare) GG ES gies g2a (HGHRSQ | ®IESZIETE ot X e

(MODERATERISK)  (MODERATE RISK)

8. X 517t A|[AH! (Permit to Work Systems)

A 617k AR o7t 40| ZaEl X2, £2 AAItS 80| Ol Y £ES S0lotn SHichs of AgHC).
Y st Ak

PP

ru“J

oz
=
i
10
HU
o
3
r"_‘
2
ofm
=
m
=]
1
Z‘.
£

1= 2l
.+ EIS o St YERAS EX \o}—tﬂ 2R RE MY Y SIg=A] YOl
£ S0t ATo| Tt YEZ fX El=S 3
HAEADH 015D siokAxIeL ZEA MY Hb AR Helo HEelE RE FAg k| olx/2 x| ofiet Hel 4HsiAlE et
Hgt Aol PPE 8! 28171, HAZXI7]9] Yol SOl ZgEict

A9 87t A A= 0f247HR] RY0| AT of7|0f= LtA Rl Dt LI D Tt 22 2 {7} AlAHISO| ERtelct

1. DAKR] §{7kM (Working at Heights - above 2 meters)
2.H[E1H L Z2 517kA (Confined Spaces Entry)

3. 4401 A {7t (Working with Boned Asbestos)
4.317| = 517k (Hot Works)

5. 1@ #z2| 8{7tA (Isolation Permits)

6. 1% 4% 5{7tA (High Voltage Installations)

7. X2 £9 817LM (Vehicle Entry Permits)

106 1 Mgorme Az

rie




| 2. 30| w= w9 712012 2AAL |

. 8. ¢ {7t A|AH (Permit to Work Systems) Vvt ¥

H|217|Z(Cold Work Permit)

HIgt7 IR Che S Eat ot olof =3t £lXl= kS

o Y2 UL Ol HENZE OuR|(ll 717K olL{X]) 7 S2El= | T

+ 3ol 2E(R T 120 2 | B

+ 9it 20| maE | He

¢ Sl 93, 92 87) Y

+ e 8e o B olo] %el

.oy

 7H800] K61 77| 912 £ 1202 Ofste) 20| B2ehe 20 Kot 29(Shopuiel Helch Heie oi7p7t Bck #g)

¢ 713 TR b2 S0l 45l el

« QWO g2 gRlus Hel

17

. 8. ¢ {7t A|AH (Permit to Work Systems) Vvt ¥

715 (Hot Work Permit)
ZHSTA LA ZLs] 7t E BIEA

7|5 B17tM = YOz SHeelgA

81715491 6{7bM = ofefer 22 77} Qlrt
1. 17| 891t 817|9 At (Electrical welding and use of welding machine)
2. 2% Mtk (Flame cutting)

3. ¢4 743 (Grinding)

Edgizjof o E =

oz} mtt0| Qirt.

& Pleiyg Teeof oict.
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. 8. ¢ {7t A|AH (Permit to Work Systems) Vvt ¥

HY He| 67kM (Isolation Permit)

2 57INE2 |9 T 227t R EIC 2 3714l SH2 TAE Uio] M 2|8 Y7t o] el SoF eA0ZE ‘Mol 4 YIS BEsH: Ao/t

2{2|(Isolation)= X7|, %3, 2 & 2E YEAZHE HIRE OUX|9] AITHS OOCt. LuHHOZ HISH|EIY 57tret S HYEICE

=

o 7 29| 3{7kM (Confined Space Entry Permit)

gt
4>
30
>~
rek
il
rhr
K=ld
N
>
1o
JHJ
o
oH
=
no
g‘
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o % I Organization
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NATIONWIDE
@ecexneTWorRk T

C/ECEx A=YEHal

Q Headquarters
1 Headquarters Ex Safety Training Center
2 Branches(0f|®)
1 Ex Safety Training Center
Yeosu Branch Q

Establishing Governance for the Development of Explosion-Proof Specialists
( VR Experience Training + Field-Oriented Practical Training)

&
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A 20

ULSAN METROPOLITAN CITY

\

Company
(Petroleum, Gas, Hydrogen)

_________________________

4
- Ex Safety Management Training

- Training Facility for Ex Training

:
|
: (Virtual + Practical)
|
|
\

- Inspection and Diagnosis

RS R

- Training of Explosion- Proof . .
) - Training Safety Professionals
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2023 International Explosion Protection Conference

Explosion Safety Education Center

2023.01.5

Table of Contents - "*‘/,@KOREAPOLYTECHNICS

1. Explosion Safety Education Center of the Petrochemical

Process Technology Education Center

2. Explosion Protection Training Program
3. Future Plans
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1. Main Building 2. Explosion Safety Education Center 3. Administration Building
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Instrumental analysis training =S VC]

~—

~ i Explosion training EX-106 |

N

(SE0%]  Process simulation training
% T

L e A

N

]

EX Training Program B | 9
..to KOREA POLYTECHNICS
Domestic Explosion Proof Safety Manager Training Expected Subjects number of workers
1 Safety Manager in accordance with the Industrial Safety and Health Act 268,109
2 Safety Manager under the Gas 3 Act 242,416
3 Explosion-proof construction business 48,159
Total 559,344

Explosion-proof safety manager training expected in Ulsan

number of businesses number of workers

1 Grain processing, starch, and starch product manufacturing g 121
2 Textile product manufacturing, excluding clothing 17 943
3 Wood and wood product manufacturing, excluding furniture 14 81
4 Pulp, paper, and paper product manufacturing 15 530
5 Coke, coal, and petroleum refining manufacturing 23 5,012
6 z}}::::;‘zle::l;tl:nce and chemical product manufacturing, excluding 128 10454
1 Primary metal manufacturing 38 3,140
8 Metal fabricated product manufacturing, excluding machinery and furniture 89 1,305

Total 321 21,592

6 7I§% U_!VO!:;L‘&.; ol
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Convergence training

Pilot plant + Explosion training
(Inspection+ Installation and construction)

- é KOREA POLYTECHNICS

University credit system(4credit)

1. Overview of electrical fires and explosions
(7] 30 % 22 L)

2. Relevant regulations related to hazardous areas

(BEreEEL B 9Y)

CONTENTS 3. Certification of explosion-proof electrical equipment safety

(SFH|4H) OIS

4. Types and structure of explosion-proof electrical equipment

(E5T718H 37 A 1X)

5. Installation criteria for explosion-proof electrical equipment

(S5 2 2% 7|F)

o
o
N

8 Eeuluio) s i)
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Ex

Understanding of explosion—proof equipment

ia lIC
ib lIB
ic 1A

- "{,@ KOREA POLYTECHNICS

Ga
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EX
\
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Understanding of explosion—proof equipment

R

- "{,@ KOREA POLYTECHNICS

5|8 7ts%t 71719

tem:)%r::tlﬁpe C) Temperature rating
T >450 C T1-T6
T2 >300 C T2-T6
T3 >200 T T3-T6
T4 >135 T T4-T6
5 >100 C T5-T6
16 >85 7T 16

)I%% H*'VO!»

v




- @ KOREA POLYTECHNICS

Understanding of explosion—proof equipment

. ZONEO DIVISION |
ZONE 1 CLASSI
VAPOR o
ZOMEE  DIVISION 2
~ ZONE20 DIVISION |
DUST ~ ZONE 21 CLASSII
SOIE o  DIVISION 2
~ ZONE 20 DIVISION |
FIBER ZONE 21 CLASSmM
SGNEDR DIVISION 2
11 )l%‘i‘ H_'!VO! pH2d 0,!'&'

- @ KOREA POLYTECHNICS

- Disassembly of rotating machinery, verification of repair items, inspection items before assembly, assembly,

Maintenance/Inspection/Repair of Explosion-proof Equipment

testing items after assembly, operation

28 4= 4Y A2 0luA 29 Meta-Training 3%

o), ok Bels0l0l) B4 X

- )l%‘i‘ H_!DIO!' Oy B olts

A
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- @ KOREA POLYTECHNICS

“Creating a Safe Workplace through Field-Oriented Training for Explosion Prevention”

A safe and prosperous future industry with dreams and happiness
/J 4
=88 nw
Ty (@)
Reduction of Annual explosion-proof

industrial safety | training for over 1000 | Anticipating economic
accident rates individuals benefits

®m Eliminating risk factors
(human errors) through
Repetitive training

M 21,592 employeesTraining |mExpectation of reduced social
in Ulsan and economic costs resulting

m Expectation of training for | Enhancement of equipment
559,334 employees inspection proficiency
nationwide

H Enhancement of worker
proficiency
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The use of sealing tapes with Ex “d” cable entry devices, adapters or Blanking Elements is not
permitted.
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@m INTERNATIONAL ELECTROTECHNICAL COMMISSION
|EC Certification System for Explosive Atmospheres
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