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Introduction

Welcome to
Thomas & Betts

At Thomas & Betts, our focus is on improving your business
performance by providing practical, reliable electrical
products and services. To connect and protect for life. To
solve everyday problems in the areas of Wire and Cable
Management, Cable Protection, Power Connection and
Control and Safety. Our extensive engineering, supply
chain management and technical sales support teams are
committed to understanding everything that impacts
your ability to accomplish your business objectives by
reducing your total cost of ownership.

Whether you are designing, installing, operating, maintaining
or owning an office building, off-shore platform, hospital,
or a high speed train, power generating plant, machine
equipment or a manufacturing facility, Thomas & Betts
engineered products’ fit and function in your application
provide superior performance, sustainability, and value
throughout the project life cycle.

All our brands are built upon four product and service
solution platforms. Platforms that address your or
your customers’ critical electrical and lighting needs
covering the protection of data, energy, processes, assets
and personal safety. Beyond hi-performance application
characteristics, Thomas & Betts products, information and
services facilitate and speed up your time critical assembly,

installation or maintenance processes.
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Oil and gas - upstream applications

- Industry overview

The oil and gas market is split into three sectors Upstream,
Midstream and Downstream. Upstream consists of Exploration
and production. Both these areas offer very distinct and unique
challenges to people and equipment working within them.

Firstly, there are offshore applications such as the drilling rigs
and production platforms. These are always open to extreme
weather conditions so equipment used here needs to be able to
withstand a salty environment. This is achieved through either
manufacturing product from stainless steel, as is the case for
Kopex-Ex conduit glands, or by ensuring that the product is
coated or painted to withstand marine environments.

Equipment in offshore applications also needs to be hardwearing and
easy to maintain as production downtime can be extremely costly.
For example, a FPSO (Floating Production Storage and Offloading)
vessel can produce up to 200,000 barrels of crude oil per day at
approx $80 to $90 per barrel. A breakdown would result in a loss of
revenue of over $700,000 per hour.

www.tnb-hazardous.com

- Approvals / Characteristics
(oY ecle

- Product selection criteria

e Salt water corrosion (offshore platforms)

¢ Oil and chemical resistance (Drilling rig MUD)

e Extreme ambient temperature

e Protection level

e Connectivity to other pieces of equipment

¢ Consequence of down time

e Approval level required (Ex e, Ex d, etc.)

e Approval specification required ATEX, IECEX,
UL, GOST, CSA etc.

¢ Where product will be positioned, e.g. Zone 1
or Zone 2




Oil and gas - upstream-applications

This has led to Thomas & Betts products being used in many
offshore applications to protect critical data and power cables
across these massive vessels. Whether it is data cables from a
gas detector or the cable protection on a power transmission
unit, Thomas & Betts offers a whole range of products that are
tested and approved to many of the world standards.

Onshore applications can also be split into exploration and
production. Single onshore wells may produce as little as a few
barrels per day but networking of onshore wells can result in
production of milliions of barrels per day.

www.tnb-hazardous.com

This brings with it a whole new series of challenges to be
overcome. Firstly, the drilling rigs tend to be mobile with motors
and pumps often mounted on skids for easy transportation. This
can lead to issues of connectivity for which Thomas and Betts has a
range of thread converters in a variety of materials, many meeting
world standards, ready to resolve the problem.

Secondly, so many rigs in network requires a massive monitoring
operation to ensure that the flow of all the rigs is ongoing and
consistent. This makes the protection of data cable critical. With
the broadest range of systems and approvals, Thomas & Betts
leads the field in providing solutions.

Thomas&Beltts

A Member of the ABB Group
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Oil and gas - midstream applications

- Industry overview

Midstream relates to the transportation, storage and partial
processing of crude oil and gas from the wellheads to the refining
plants. This brings another set of challenges to overcome.

One challenge relates to what is pumped out of the well. It is not
pure and often contains a mixture of oil, gas, water and often
sand which must be separated before being shipped or piped to
a storage facility.

The separation can be accomplished in a variety of ways
depending on the type of oil or gas that the well is pumping and
can often take up to 4 processes before the commodity is
separated out ready for piping or shipping. These processes
require energy and this energy is often created by the utilization
of the gas in the commodity itself.

In the case of an offshore rig, this separating is often done on shore
away from the rig then pumped to the storage depots. In the case of
the FPSO vessels, it is all done on board and the oil is transferred to
tankers at sea for delivery to storage depots. Once the separating is
complete, the commodity can then be moved to storage.

www.tnb-hazardous.com

- Approvals / Characteristics
SJIECI e

- Product selection

e Salt water corrosion (tankers)

¢ Extreme ambient temperature

* Protection level

e Consequence of down time

e Approval level required (Ex e, Ex d, etc.)

e Approval specification required ATEX, IECEX,
UL, GOST, CSA etc

¢ Where product will be positioned, e.g. Zone 1
or Zone 2




Oil and gas - midstream-applications

At this point, metering needs to take place to calculate
invoices and assess taxes. Accuracy is required to not only
measure the amount of oil produced but also the density,
viscosity, pressure and temperature, and in the case of gas, the
amount of water vapour.

Qil is often pumped directly to the oil refinery where the down
stream operation begins, often travelling through a series of

pumps to get the required pressure.

Thomas & Betts offers a range of products and services to meet the
demands of midstream oil and gas markets.

www.tnb-hazardous.com
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Oil and gas - downstream applications

- Industry overview

The term downstream relates to the processing and delivery of
finished carbon related product to the end-user. This covers a whole
range of applications from refining to petrol stations.

There are over 700 refineries globally all competing to supply
finished carbon based products to local and international markets.

The products refined are varied including:
e Transportation fuels
LPG, gasoline, jet fuel, diesel, gas oil and bunker fuel
e Petrochemical feedstocks
LPG, naphtha and aromatics
* Energy sources
LPG, kerosene, heating oil and fuel oil
e Specialities
Lubricants, bitumen, coke, solvents and waxes
e Petrochemical feedstocks

Synthetic fibres (nylon), plastics (polyethylene, PVC)

www.tnb-hazardous.com

- Approvals / Characteristics

FoYeclie:
GBEEE

- Product Selection

¢ Continual movement (CCTV)

e Extreme ambient temperature

* Protection level

e Consequence of down time

e Approval level required (Ex e, Ex d, etc.)

e Approval specification required ATEX, IECEX,
CSA etc.

¢ Where product will be positioned, e.g. Zone 1
or Zone 2




and gas - downstream applications

Refining is a four stage process. It begins with distillation which
separates the commodity into 5 product sectors: LPG, Naphtha,
Kerosene, Gas, Oil, and Atmospheric residue. Distillation is
accomplished using high temperatures. The higher the
temperature, the higher the quality of the end product.

The second stage is upgrading or reforming. This stage is used
to change the product at a molecular level; for example,
changing low octane Naphtha to high octane which can then
be blended into gasoline.

Stages three and four are treatment processes which remove
impurities such as sulphur and blend the refined product into
distinct products for the market.

The final stage of the downstream process is delivery to the
market which involves storage and transportation. For example,
aviation fuel can be shipped direct to airports by road or rail
where it is stored, before being transferred directly to tanker
trunks for refuelling of aircraft.

www. tnb-hazardous.com
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Food processing - explosion proof (dust)

i e R T

T T —
R ROIRN,, .
N %&miv 4
N, AN
"-FP -,.-L: .E'-"'-\. E ¥

Food industry

Thomas & Betts offers a range of products for the food
processing market, including products for use in areas
where stainless steel is preferred as well as areas classed as

hazardous.
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Beverage industry
Thomas & Betts has a range of products designed for use
in all beverage production sectors in the malting,

brewing, wine, spirits or soft drink business.




Other-applications

Chemical and pharmaceutical applications

Chemical engineering - explosion proof

Chemical industry

The chemical industry produces very diverse products,
including everything from fertilizers to explosives such as
nitroglycerin.

www.tnb-hazardous.com

Pharmaceutical production - explosion proof

Pharmaceutical industry

The Thomas & Betts range of products and solutions are
ideal for use in the pharmaceutical Industry. Whether

it is upstream in the primary production stage or
downstream in the packing stage.

Thomas&Beltts

A Member of the ABB Group
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World standards
and what they mean

Standards and what they mean

In this section we will outline the different standards used
throughout the world and what they mean for products
specified for use in hazardous areas. Below is a map of the
world which illustrates the standards that are generally used in

the different regions.

e

The ATEX Europe directives 94/9/EC

ATEX requires employers and manufacturers’ to eliminate or
control risks from dangerous substances and to classify areas
where explosive atmospheres may occur into zones, as laid down
in regulations. ATEX directives are designed to protect
employees, the public and the environment from accidents
owing to explosive atmospheres and since July 1st, 2006 all
existing sites, as well as new sites, must be fully ATEX compliant.

Directive ATEX100a applies to equipment suppliers and
manufacturers and ATEX137 applies to end users. These

directives complement each other, but have different purposes.

ATEX100A covers both electrical and non-electrical products
intended for use in hazardous areas, including mechanical
equipment. The directive came into existence in 2003 and
products sold within the European Union designed for use
in hazardous areas must have ATEX certification and bear the

www.tnb-hazardous.com

Product approvals

@ | [©

IEC| B I\ ~

uL CSA IECEX ATEX GOST  INMETRO
CLASS & | CLASS &
DIVISIONS | ZONES GROUPS & ZONES

ATEX marking on the product or on a certificate plate. The

obligation is placed upon the manufacturer or supplier of the
product and the intention is to facilitate free movement of
goods within the EU.

Declaration of conformance

The declaration must be issued by the supplier for every order
which is to be installed in a hazardous area. The declaration
must show that the equipment supplied complies with the

latest harmonized standard.



World standards

IECEx (International scheme)
The IECEx scheme is an international certificate of
conformance for products used in a hazardous area.

This scheme provides:

a) A single certification of conformity for manufacturers
which certifies:
i) Testing and assessment of products to a standard

including a full test report.

ii) Ongoing surveillance of manufacturers’ premises.

b) A fast-track process for countries where regulations still
require the issuing of national Ex certificates or approvals.

This scheme is in the process of being adopted by all the
known standards across the world but all are working to
various time scales.

b

UL (America) and CSA (Canada)

The American and Canadian standards are the only ones to
have different classifications and locations. ATEX and IECEx
work to Groups and Zones whereas the NEC and CEC works
to Classes and Divisions. There is no direct comparison
between the two. Therefore, they are not interchangeable.

GOST (Russia)

GOST follows similar rules to that of IECEx for breakdown of
the zones and other criteria. However, the requirements for
Russia mean that separate GOST markings are required on the
product.

GOST is divided into GOST (R) which is the standard for the

Russian Federation and GOST (K) which is the standard for
Kazakhstan.

www.tnb-hazardous.com

Electrical materials for use in potentially explosive
atmospheres must conform to two major certification
standards: IEC/CENELEC and NEC

The IEC (International Electrotechnical Commission) standards
are accepted in practically all countries. They are identical to
the European CENELEC standards.

The NEC (National Electrical Code) is mandatory in the
United States. The 1996 version, art. 505, takes up the IEC
designations for gas, temperature classes for materials and

zone definition.

Gases and vapours classification

Gases are divided into four groups in the NEC (National
Electrical Code) and three groups in the IEC/CENELEC. The
groups display the same hierachy of classification of gases and
vapour. (See table on page 20).

Temperature classification

The IEC and the NEC have also defined a temperature
classificiation for material used in zones at risk of explosion.
(See table on page 21).

Thomas&Betts

A Member of the ABB Group
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Zone Definitions
Onshore gases and vapours (as per ATEX 60079-10)

- Zones for onshore gases and vapours

FOR GASES & VAPOURS

ZONE 0 ZONE 1 e i
Permanent / frequent Occasional

Place in which an explosive Site where an atmosphere [
atmosphere consisting of a mixture with air consisting of a mixture of air and
of flammable substances in the form of gas, inflammable substances in the form of gas,
vapour or mist is present continuously or for vapour or mist is likely to arise occasionally
long periods, or frequently. during normal operation.

14
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Zones explained

- r—“ SAFETY ZONE == ==
Low explosion risk

ZONE2 == ==
Gas irregular / short duration

Place in which an explosive
atmosphere consisting of a mixture with air
and flammable substances in the form of
gas, vapour or mist is not likely to occur in
normal operation but, if it does occur, will
persist for a short period only.

e

15
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Zone Definitions
Offshore gases and vapours (as per ATEX 60079-10)

- Zones for offshore gases and vapours

FOR GASES & VAPOURS

oo
Occasional
Place in which an explosive {

Site where an atmosphere
atmosphere consisting of a mixture with air AR consisting of a mixture of air and
and flammable substances in the form of ] - inflammable substances in the form of gas,
gas, vapour or mist is present continuously 1 'y vapour or mist is likely to arise occasionally
or for long periods, or frequently. AL L during normal operation.
g 1 o,
SAFETY ZONE == =m ¥ dr % ZONE2 == =m
Low Explosion Risk SEL e Gas irregular / short duration
i I "'j Place in which an explosive
Y . e 4. ) atmosphere consisting of a mixture with air
i and flammable substances in the form of gas,
vapour or mist is not likely to occur in normal

operation but, if it does occur, will persist for
a short period only.
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Zones explained

Zone Definitions
Dust (as per ATEX 60079)

Zones for Dust -

FOR DUST

ZONE 21 ' ZONE 22 == m=m
Occasional Dust irregular / short duration
Area in which an explosive

Area in which an explosive Area in which an explosive

atmosphere in the form of a cloud of atmosphere, in the form of a cloud atmosphere, in the form of a cloud of
combustible dust in air is present continuously,  of combustible dust in air is likely to occur, combustible dust in air is not likely to occur
or for long periods, or frequently. occasionally, in normal operation. in normal operation but, if it does occur,

will persist for a short period only.
SAFETY ZONE ™= ==

No Explosion Risk
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Kopex-Ex - Classification of equipment
for use in potentially explosive atmospheres

Classification of hazardous areas European/IEC or NEC classifications Subdivision of gases and vapours

Flammable | Temporary behaviour of Typical | Required marking for installation Apparatus may  Gases or vapours
substances :ammdable stljbstances in zones equipment equipment be used in group
azardous places '
group protection level ammonia ethyl alcohol | galsoline acetaldehyde
is present continuously or zone 0 ] Ga ja|  methane cyclohexane | n-hexane
for long periods or frequently ethane n-butane
propane
is likely to occur in normal zone 1 I Gb
Gases ’ . 3
operation occasionally town gas, ethylene ethylene ethyl-ether
Vapours 118 acrylInitril ethylene glycol
is not likely to occur in normal oxide
operation but, if it does occur, will zone 2 ) )
e ; I e hydrogen ethine sulphide of
persist for a short period only Iic (acetylene) | carbon
is present continuously or for zone 20 1 Da I
long periods or frequently :
is likely to occur in normal zone 21 Il Db | 1A Combustible flyings
Dusts operation occasionally I 1B Non-conductive dust
- ) - e Conductive dust
is not likely to occur in normal |
operation but, if it does occur, zone 22 1 Dc I
will persist for a short period only :
Methane mines ! Ma :
o mines Mb

Product stamp detalil

CMPLE=) | M2/l 2GD Exde | Mb Exde IIC Gb Extb HIC Db

(Product stamp detail)

@: CLIDiv1.ABCD .CLIL.Div1.EFG.

(Class & Divisions)

CLI (Class 1), Div 1 CLII (Class II), Div 1
Where ignitable concentrations of flammable gases, vapours or liquids ~ Where ignitable concentrations of combustible dusts are present within
are present within the atmosphere under normal operation conditions.  the atmosphere under normal operation conditions.

CLI (Class 1), Div 2 CLII (Class II), Div 2

Where ignitable concentrations of flammable gases, vapours or liquids Where ignitable concentrations of combustible dusts are present

are present within the atmosphere under abnormal operation conditions. ~ within the atmosphere under abnormal operation conditions.

Class | areas Class Il areas

Group A: Acetylene / Group B: Hydrogen / Group E: Metal Dust / Group F: Carbon & Charcoal / Group G: Flour,

Group C: Propane & Ethylene / Group D: Benzene, Butane & Propane. Starch, Wood & Plastic.

www.tnb-hazardous.com



Kopex-Ex product marking guide

Restriction Protection technique
for using apparatus
Requirements Marking Application Type of protection Marking EN/IEC standard
Equipment without All applications General requirements - 60079-0
restriction I - —
Cont tati 1 7 [
Equi . ONTIOT STAtlons, MOROrs, TUSEs, Flameproof enclosure Ex d 60079-1
quipment with switchgear, power electronics L8
speagl condldtlon X —
may be note Installation materials, motors, luminaries Increased safety K Ex e 60079-7
Ex component,
vach is not Measurement and control, automation Intrinsic safety Exi 60079-11
intended to be technology, sensors, actuators
used alone p—
and.rlequures U Switch- and control cupboards, Pressurisation % Exp 60079-2
additional analyse-apparatus, computers | L
certification before
el e Cails of motors or relays, solenoid valves Encapsulation Exm 60079-18
hazardous area
| .
I Transfqrmers, relays, control stations, oil immersion Ex 0 60079-6
I magnetic contactors
I —
——— i ——— a : I:_ — — Capacditors, transformers Powder filling Exq 60079-5
I .
| See at the top - only for zone 2 ‘Non sparking’ Exn 60079-15
|
| For use in zone 0, 1, 2 / for use in zone 1, 2 Dust atmospheres Ext 60079-31
|
|

————— e —————1

IECEx SIRA09.0103 X

(Certification Number)

IIA T1 Acetone 735°
IIA T1 Ammonia 630°
IIB T1 Carbon Monoxide 605°
IIA T1 Bensene 560°
I1C T1 Hydrogen 560°
IIA T1 Methane 537°
IIA T1 Toluene 535°
IIA T1 Styrene 490°
IIA T1 Propane 470°
IIAT1 1-Butene 455°
IIB T1 Butadiene 430°

IIB T2 Ethylene 425°

IIA T2 Butane 372°

IIA T2 Ethanol 363°

IIA T2 Butylalcohol 359°
[IB T2 Dimetylether 350°
IIC T2 Acetylene 305°

IIA T3 Nafta 290°

IIA T3 Hydrogen Sulphide 270°
IIA T3 Cyclohexane 259°

IIA T3 Hexane 233°

IIA T3 Heptane 215°

Temperature Class (T) / Ignition Temperature

7500 +

600°

450°

T1 > 450°

Product use depending on
temperature class (T1 - T6).

300°

T2 > 300°

200° T3 > 200°

135° T4 > 135°

100° T5 > 100°

New Marking - EPL's

(Explosion Protection Levels)

The introduction of the EPL's and changes in the
EN 60079 series standard has introduced new
marking requirements.

IIA T3 Kerosene 210°
IIA T3 Dekane 201°

85°

T6 > 85° |

1B T4 Diethyl Ether 160°
19

IIC T6 Carbon Disulphide 95°

Thomas&Betts
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QPEX™ T&B Fittings StarTeck

Star Tecke - Classification of equipment
for use in potentially explosive atmospheres

Classification of hazardous areas European/IEC or NEC classifications Subdivision of gases and vapours

Flammable | Temporary behaviour of Typical | Required marking for installation Apparatusmay  Gases or vapours
substances LIamn:jabIe stIJbstances in zones equipment equipment be used in group
azardous places )
group protection level ammonia ethyl alcohol | gasoline acetaldehyde
is present continuously or zone 0 1l Ga a|  methane cyclohexane | n-hexane
for long periods or frequently ethane n-butane
propane
is likely to occur in normal zone 1 " Gb
G .
ases operation occasionally town gas, ethylene ethylene ethyl-ether
Vapours 1B acrylnitril ethylene glycol
is not likely to occur in normal oxide
tion but, if it d il ) )
P shortp y (acetylene) | carbon
is present continuously or for zone 20 1 Da
long periods or frequently
is likely to occur in normal zone 21 1l Db A Combustible flyings
Dusts operation occasionally 11IB Non-conductive dust
- - - 11C Conductive dust
is not likely to occur in normal
operation but, if it does occur, zone 22 1 Dc
will persist for a short period only
Methane ) mines I Ma
Dusts . s | Mb
Class | IEC Zone System - CEC Division (pre-1998) System
Watertight Star Teck Star Teck XP Star Teck Extreme Star Teck Extreme | Star Teck Extreme XP
10464 Series ST050 to ST400 STX050 to STX400 STE050 to STE200 STE250 to STE400 STEX050 to STEX400
With SC4-KIT, SC65 Integral Sealing Compound
Zone 1 Group IIC, 1IB, 1A » » » " » »
Not Certified Not Certified Certified Not Certified Not Certified Certified
Division 1 Group A, B, C, D
Zone 2 Group lIC, 1IB, IIA
Not Certified Not Certified Certified Not Certified Not Certified Certified
Division 2 Group A, B, C, D
With Class 1 HLA Sealing Fitting
Zone 1 Group IIC, 1IB, 1A sad L o el i
Certified Certified Not rleﬂglred clertlf:ed Certified Certified Not r‘egglred clertlf:ed
Division 1 Group A, B, C, D with integral sea with integral sea
Zone 2 Group IIC, 11B, 11A Certifled — Not required - certified — — Not required - certified
ertifie ertifie . ertifie ertifie P
Division 2 Group A, B, C, D with integral seal with integral seal
Classes Il and lll, Divisions 1 and 2
Class Il
Division 1, 2 Certified Certified Certified Certified Certified Certified
Groups E, F, G
Class 111
Certified Certified Certified Certified Certified Certified
Division 1, 2
20 Enclosure Type 6P » i " i
Not Certified Not Certified Not Certified Certified Not Certified Not Certified
(immersion)
Enclosure Type 4
Certified Certified Certified Certified Certified Certified
(immersion)

www.tnb-hazardous.com



Star Teck° product marking guide

Star Teck’

Restriction Protection technique
for using apparatus
Requirements Marking Application Type of protection Marking EN/IEC standard
Equipment without All applications General requirements - 60079-0
restriction I - e
Cont tati t [
. . OO STAIons, MOROrS, TUSES, Flameproof enclosure Ex d 60079-1
Equipment with switchgear, power electronics WNE S
special condition X -
may be noted Installation materials, motors, luminaires Increased safety i% Ex e 60079-7
Ex component,
\.Nh'Ch is not Measurement and control, automation Intrinsic safety Bl 60079-11
intended to be technology, sensors, actuators
used alone p—
and'r.equ|res U Switch- and control cupboards, Pressurisation % = 60079-2
additional analyse-apparatus, computers ~
certification before
being used in Coils of motors or relays, solenoid valves Encapsulation Exm 60079-18
hazardous area
Transfgrmers, relays, control stations, oil immersion Ex o 60079-6
magnetic contactors
Capacditors, transformers Powder filling Ex q 60079-5
See at the top - only for zone 2 ‘Non sparking’ Exn 60079-15
For use in zone 0, 1, 2 / for use in zone 1, 2 Dust atmospheres Ext 60079-31

IIA T1 Acetone 735°
[IA T1 Ammonia 630°
IIB T1 Carbon Monoxide 605°

Temperature Class (T) / Ignition Temperature

Product use depending on

IA'T1 Bensene 560° 7500 temperature class (T1 - T6).
IIC T1 Hydrogen 560°
This diagram illustrates the escape paths of gases generated by an [IAT1 Styrene 490°
explosion within an electrical enclosure. When an explosion occurs, lIAT1 Propane 470°
hot or burning gases pass through the threaded joint or Star Teck IIAT1 1-Butene 455°  450° T1>450°
XP flame path and must make a number of changes in direction. 1B T1 Butadiene 430°
These changes in direction cool the hot gases to the point
that they are too cool to ignite the surrounding atmosphere once IIB T2 Ethylene 425°  300° E
they escape. Other escape paths for the hot gases include the A T2 Butane 372°
enclosure cover flange and the interstices between the strands of 1A T2 Ethanol 363°
wires entering the enclosure. 1A T2 Butylalcohol 359°  200° 13 > 200° ‘
IIB T2 Dimetylether 350°
IIC T2 Acetylene 305°
135 T4 > 135° \
I1A T3 Nafta 290°
I1A T3 Hydrogen Sulphide 270°
rormoars B[E lIA T3 Cyclohexane 259°  100° T5 > 100° \
Compound 8 IIA T3 Hexane 233°
IIA T3 Heptane 215°
Internal lIA T3 Kerosene 210°  85° 76 > 85° \
EXPIOSION IIA T3 Dekane 201°
11B T4 Diethyl Ether 160°
[ J 21
IIC T6 Carbon Disulphide 95°

www.tnb-hazardous.com

Thomas&Betts

A Member of the ABB Group
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Index of
Ingress protection

IPxx suitability ratings are a system for classifying the
degree of protection provided by enclosures of electrical
equipment. The higher the number, the greater the
degree of protection, in accordance with standards

IEC 60529 and EN 60529.

Protection standrards

e Protection against solid bodies

e Protection against liquids

e Protection against impact as per EN 50102 standard

Protection against solid bodies

No protection

Index of

ingress/protection

- IP Classification

The first digit stands for
protection against
solid bodies

The second digit
stands for protection
against water

Protection against liquids

No protection

Protected against solid bodies
of 50mm and greater, (e.g. accidental
contact with the hand)

Protected against vertically falling
drops of water (condensation)

Protected against solid bodies
of 12.5mm and greater, (e.g. accidental
touch by fingers)

Protected against drops of water
falling up to 15° from the vertical

Protected against solid bodies
of 2.5mm and greater, (e.g. tools
and wires)

Protected against drops of water
falling up to 60° from the vertical

Protected against solid bodies
of 1mm or greater, (e.g. thin tools
and fine wires)

Protected against splashing water
from all directions

Protected against dust - limited
ingress (no harmfull deposits)

Protection against jets of water from
all directions

Totally protected against dust
(dust-tight)

EIEE s =S
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Protection against powerful jets of
water from all directions

Protected against the effects of
temporary immersion in water

Protected against the continuous
effects of immersion in water having
regard to specific conditions

IP69k automotive standard DIN40050
signifies resistance to high pressure
jets (up to 80bar) from any angle
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Hazlux catalogue

Hazlux

Introducing the NEW Hazlux® industrial and
hazardous location lighting catalogue

Thomas & Betts is committed to delivering high quality
industrial lighting fixtures designed, tested and

certified for use in hazardous locations and adverse

environment conditions.

You can rely on Hazlux® to safely provide light where
you need it 