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Basics for electrohydraulics in hazardous environments

[ 1| HAZARDOUS ENVIRONMENTS

“Hazardous Environments” are areas where flammable liquids, gases, vapors or combustible dust exist in sufficient quantities to produce
explosions or fire.

Oil & gas, chemical, mining and power plants are highly-sensitive environments where the presence of a potentially explosive atmosphere can
accidentally or permanently occur.

In these environments an accidental failure or a wrong operation could cause the ignition of the surrounding explosive atmosphere with fatal
consequences for human and goods safety, therefore all electrohydraulic equipment operating in these areas must be suitable for hazardous
environments and must be certified according to international standards.

The purpose of this document is to provide general information about worldwide certifications for hazardous environments and relevant
classifications

Typical hazardous environments can be found in the following sectors:

Presence of Gas and Vapors Presence of Combustible Dust
[ Oil & Gas Py Feed industry
AE% Offshore drilling ;H Grain handling and storage
Oil refineries Chemical plants Chemical & fertilizers
Power plants LNG plants Pharmaceutical

;TJ

Petroleum & LNG vessels Wood & paper

Aerospace industry Metal processing

Coal mines "‘ Recycling operations

=

|2 CERTIFICATIONS

Equipment with electrical parts designed for hazardous environments must be certified by third parties (notified bodies) in compliance with
international standards for explosion protection.

There are several certifications concerning explosive environments and they are governed by local laws of the countries where they are applied.

In all certifications the basic principles for explosion protection are strictly regulated by severe international standards for explosion protection,
as European norms EN60079 or North American NEC500 and 505.

These norms impose specific construction criteria and protection methods for the machinery and components to be used in potentially
explosive areas.

WORLDWIDE CERTIFICATIONS

/ ATOS CERTIFICATIONS\ The following map shows the main certifications with the relative countries where they are most widely applied.
see section [3] for details International certification IECEX is recognized worldwide even in countries where local certifications exist.
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E CERTIFICATIONS FOR ATOS EX PROOF AND INTRINSICALLY SAFE COMPONENTS

Atos ex-proof and Intrinsically safe components are certified with major international certifications, as listed in the following.

Note: see technical table of each specific Atos component to verifiy the available certifications

-

MULTICERTIFICATION

Multicertifications is a great plus offered by Atos, where the same component is provided with the following certifications:

ATEX Directive 2014/34/EU, equipment and protective system intended for use in potentially explosive atmosphere
It defines the manufacturing criteria and the safety requirements of the equipment used in potentially explosive
environments for presence of gas or flammable dusts, within the European Union.

The Directive provides the classification and marking of components to EN 60079 harmonized norms.

IECEX International Electrotechnical Commission Explosive

International program for the safety of the equipment installed in a potentially explosive atmosphere, required to access
international markets. IECEx provides certification of conformity for electrical equipment and machinery to be used in
potential explosive environments and it is based on IEC 60079 standards. The objective of the IECEx is to facilitate
international trade of equipment for use in explosive atmospheres.

EAC Eurasian Certification

It is applicable to the Customs Union Territory Including Russia, Kazakhstan, Belarus, Armenia and Kyrgyzstan

It indicates the compliance with the Customs Union Technical Regulation TP TC 012/2011 “safety of equipment intended
for use in explosive atmospheres” and it acknowledges the whole ATEX Directive 2014/34/EU.

PESO Petroleum and Explosive Safety Organization (earlier known as CCoE)

It approves products distributed within Indian territory for suitability in usage at petroleum or in any place with potentially
explosive atmosphere. It is based on harmonized norms and international standards under ATEX and IECEX.

Atos multicertified ex-proof valves for gas group Il are also certified Peso.

~

GUS

LISTED

cULus North American Certification

It is a widely recognized certification across North America (US and Canada).

It provides certification of conformity for equipment and machinery installed in locations where explosion or fire hazards
exist due to the presence of flammable gases, combustible dust, or ignitable fibers. It is based on NEC standards

MA safety certificate of approval for mining products
Chinese authority for certification of components operating in chinese coal mines.
It acknowledges the harmonized norms and international standards under ATEX and IECEXx.

The following sections describe the various classifications related to hazardous environments according to certifications available for Atos

components.

The classification is marked on the nameplate of each certified component to state its conformity to the specific hazardous environment and
explosive atmosphere.

See section [4] for classifications to ATEX, IECEx, EAC, PESO @

See section [5] for classifications to cULus GUS

LISTED



| 4] CLASSIFICATIONS TO ATEX, IECEx, EAC, PESO

The classifications reported in the following sections are those established by the EN and IEC standards related to ATEX and IECEx.

EAC and PESO certifications acknowledge the same classification system of ATEX and IECEXx.
An example of classification present on the component nameplate iso shown in the following:

‘ environment atmosphere | | environment |
o 2G | Ex d | lc T6/T5/T4 | Gb |
Equipment
Mark of Protection Temperature Protection
Group Category Explosion Method Gas Group Class Level (EPL)
see sect. 4.1 see sect. 4.3 Proof see sect. 4.7 see sect. 4.4 see sect. 4.6 see sect. 4.3

Once the user has classified the area in which the component is intended to be placed, he will be able to define the level of protection of the
component.

The evaluation of the risk and consequentially the level of protection required by the equipment passes through two main classifications:

A- Environment: the classification is referred to the location in which the product is intended to be placed
Environment is further classified in Group and Zone.

B- Atmosphere: the classification is referred to the type of explosive substance present in the atmosphere
Atmosphere is further classified in Gas Group, Dust Group and Temperature.

A- ENVIRONMENT

4.1 Group classification
Explosive environments are classified into Group I for underground mines, and Group Il for surface areas

4.2 Zone classification - The Zone classification is not reported on the component nameplate

Explosive environments are classified into Zone, identified 0, 1, 2 for Gas, and 20, 21, 22 for Dust, depending on the time and frequency the
explosive substance is present: Zone 2 and 22 are less dangerous than 0, 1 or 20, 21.

Components certified for Zone 0 (or 20) may also be used in Zone 1, 2 (or 21, 22).

4.3 Safety level required: Category and EPL

The Zone is directly linked with the safety level required; a zone with higher risk requires a higher safety level. There are two different
classifications: Category and EPL

Category: ATEX classifies the safety required level into Category 1, 2, 3 accompanied with letter G for gas and letter D for Dust: Category 1G
(or 1D) are safer than 2G, 3G (or 2D, 3D).

Components certified for Category 1 may also be used where Category 2 or 3 is needed.

For Group | the classification is Category M1 or M2 with M1 safer than M2.

EPL: IECEXx classifies the safety level required into Equipment Protection Level (EPL) a, b, ¢ anticipated by letter G for gas and D for dust
depending on the safety level required: Category Ga (or Da) are safer than Gb, Gc (or Db, Dc).

Components certified for EPL Ga (or Da) may also be used where EPL Gb, Gc (or Db, Dc) is needed.

Environment classification

Safety level required see 4.3
Explosive Group Zone Atos component

Atmosphere see 4.1 see 4.2 Category EPL P
8
| - M1 o
Gas _ g ‘E
. Sk
(mining) | : M2 @ @ IO
o

0 1G Ga @
=
Gas =8
(surface) I ! 2G Gb @ @ = E
RS
: G o @® | =2

Il 20 1D Da

8
Dust 21 2D Db @6 &
I su
22 3D Dc @6 e

@ Atos ex-proof (mining) @ Atos ex-proof (gas & dust) @ Atos intrinsically safe (mining) @ Atos intrinsically safe (gas)
@ Pumps and cylinders
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4.4 Gas Group classification

The classification is based on the minimum ignition energy of the explosive atmosphere in which a component may be installed.
The Gas Groups are identified lIA, 1B, lIC depending on the dangerousness of the substances: group lIA is less dangerous than group II1B and
1IC. Components certified for Gas Group IIC may also be used in less dangerous Groups IIB and II1A

4.5 Dust group classification

The classification is based on nominal dimensions and electrical resistivity of particles.

The Dust Groups are identified IIIA, HIB and IIIC, depending on the dangerousness of the substances: group IlIC contains smaller and less
electrically resistive substances than group I1IB and IlIA. Components certified for Dust Group [lIC may also be used in less dangerous Groups
1B and IlA.

4.6 Temperature class

Based on their maximum surface temperature, the components are classified into Temperature Classes T1 to T6 for Gas, whereas for Dust the
max surface temperature is directly reported in °C. The maximum surface temperature of the component must be lower than the ignition
temperature of the surrounding explosive atmosphere.

Components certified with Temperature Class T6 may also be used in lower Classes T5to T1

Atmosphere and Temperature class

Gas Group Gas type

Inc Hydrogen Acetylene Carbon disulphide
=z
(]
Cit 3
ity gas w
;! Acrylic Ethylene CarEthzlr?lcyj?gl on|  Ethylether E
Nitrile yareg %
o
Ammonia Petrol E
Methane Ethanol Diesel fuel L
- O
A Ethane n-Butane Fuel oil Acetal-dehyde T

Propane n-Hexane
Temc‘::;it“'e T1 < 450°C T2 < 300°C T3 < 200°C T4 < 135°C T5 < 100°C T6 < 85°C

HIGHER PROTECTION

Note: the Temperature class may change depending on the max ambient temperature where the component is installed. In this case two or
three different T are reported on the components nameplate (i.e. T6/T5/T4). See technical table of each specific Atos component for
Temperature class.

the max surface temperature
is directly shown (e.g. T85°C)

Dust Group Dust type
e Conéjuusitlve
=
]
|—
Non conductive &J,
e dust '6
[
o
o .
w For dust explosion proof,
A Flammable fibers g
T




4.7 Protection method

The ignition of the surrounding explosive atmosphere can be prevented adopting for the component a proper protection method.
The protection method is directly linked to the design and manufacturing characteristics of the component.
The table below reports the Code related to the protection method adopted along with the relative Zone of application.

HIGHER HIGHER
PROTECTION PROTECTION
Zone
. — . Atos
Protection principle Protection method Code Gas Dust
component
0 1 2 20 21 22
da X X | X | X | X
Prevenjs transmlssmn of the Flameproof enclosure Ex d db X
explosion outside @ @
de X
ta X
Dust explosion proof Protection by enclosure Ext tb @
tc
ia X
Low current / voltage supply Intrinsically safe Exi ib @ @
tc
Construction safety c
Non-electrical Control of igniction sources Exh b X X X X @
Protection by liquid immersion k

@ Atos ex-proof (mining)

@ Pumps and cylinders

4.8 Painting

@ Atos ex-proof (gas & dust)

@ Atos intrinsically safe (mining)

@ Atos intrinsically safe (gas)

According to EN60079-0 the valves can be coated with a non-metallic material (i.e. painting), observing the maximum thickness:

Group lIC < 0,2 mm max
Group IIB < 0,3 mm max
Group lIA < 0,3 mm max

X010
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The classification of explosive environments in cULus certification is regulated by NEC Standards (National Electric Code) and it is based on
NEC 500 and NEC 505 articles.

5| CLASSIFICATIONS TO cULus

NEC 500 covers the requirements for the classification system in Classes |, II, Il and Divisions 1 and 2.
NEC 505 covers the requirements for the classification system in Zones (Zone 0, 1, and 2) as alternative to the NEC 500.

An example of classification present on the component nameplate is shown in the following:

NEC 500
Class | Division | Groups C & D T6/T5
Gas Groups Temperature Class
see sect. 5.1 see sect. 5.3 see sect. 5.2 see sect. 5.5
NEC 505
Class | Zone l Groups lIA & IIB T6/T5
Gas Groups Temperature Class
see sect. 5.1 see sect. 5.4 see sect. 5.2 see sect. 5.5

5.1 Class classification - NEC 500 and NEC 505

Location where explosive substances are present in the atmosphere are classified as:
Class | where flammable vapors and gases may be present
Class Il and Class lll where combustible dust and easily ignitable fibers may be present

5.2 Group classification

NEC 500: based on the ignition temperatures and explosion pressure, NEC 500 classifies gases and dust into Groups, identifying Group A, B,
C, D for Gases and Group E, F, G for Dusts. Group D (or G) is less dangerous than Groups A, B, C (or E, F).
Components certified with Group A (or E) may also be used in lower Group B to D (or F to G).

NEC 505: the Gas Groups have the same classifications as per IECEX, as reported in the following table for comparison with NEC 500.

Group
af;g:’:}::?e Typical hazard material Class con?;:gf\ent
NEC 500 NEC 505
Acetylene Class | A Ic
Gases, Hydrogen, Butadiene, Ethylene Oxide, Propylene Oxide Class | B ””BEa;
vapors
and liquids Ethylene, Formaldehyde, Cyclopropane, Ethyl Ether, etc Class | ] 1B
@® z
Methane, Butane, Petrol, Natural gas, Propane, Gasoline Class | D A f_z
(8]
w
Metallic dusts (conductive and explosive) Class Il E 1c 5
v
Dusts Coal dusts (some are conductive and all are explosive) Class Il F 1c ;
%
Grain dust Class Il G 111B [G]
I
Solid combustible, | Textile products, wood, paper, cotton processing Class IlI . A
fibres and particles | (easily flammable, but does not risk to be explosive)

) Atos ex-proof



5.3 Division classification — only for NEC 500 Standard

Each of the three Classes described in section 5.1 is further subdivided into two Divisions:

GUS

LISTED

Division 1 includes explosive substances that are continuously, intermittently or periodically present in the atmosphere.
The ignitable concentrations of above substances exist under normal conditions or it is caused by frequent maintenance or by equipment failure.

Division 2 includes explosive substances present under “unusual” circumstances.
Above substances are normally contained into sealed containers or into closed systems from which they can only escape through accidental
rupture or breakdowns of such containers.

The installation and requirements for Division 1 are more restrictive than for Division 2.
Components certified with Division 1 may also be used when Division 2 is required.

5.4 Zone classification — only for NEC 505 Standard

NEC 505 Standard introduces the Zone classification:

Zone 0 defines locations in which an explosive gas is present continuously or for long periods during normal operation.

Zone 1 defines locations in which ignitable concentrations of gas exist under normal operation or it is caused by frequent maintenance or

equipment failure.

Zone 2 defines the area in which an explosive gas is not likely to occur or it will exist only for a short time

Component certified with Zone 0 may be used when Zone 1 is required.

The following table reports a comparison between Division classification to NEC 500 and Zone classification to NEC 505 Standards.

Continuous Hazard

Intermittent hazard

Hazard under abnormal conditions

NEC 500

Division 1 (1)

Division 2

NEC 505

Zone 0 (Zone 20 dust)

Zone 1 (Zone 21 dust) @

Zone 2 (Zone 22 dust)

@ Atos ex-proof /UL

5.5 Temperature classes

The temperature classes designate the maximum operating temperatures of the equipment surface which must not exceed the ignition
temperature of the surrounding atmosphere.
The temperature class is marked on the component nameplate.

Products certified with temperature class T6 may also be used in lower classes T5 to T1

Max surface Temperature
Code con?;gf\ent
[°C] [°F]
T6 85 185 @
T5 100 212 @
T4A 120 248
T4 135 275 ®
TaC 160 320 -
138 165 329 2
T3A 180 356 ﬁ
T3 200 392 @ g
T2D 215 419 o
T2C 230 446 :’Iz;
T2B 260 500 =
T2oA 280 536
T2 300 572
T 450 842

(‘D Atos ex-proof ON-OFF - Tamb up to +55°C

@ Atos ex-proof ON-OFF - Tamb from +55°C to +70°C

Note:

the Temperature class may change
depending on the max ambient
temperature where the component is
installed. In this case two different T
are reported on the components
nameplate (i.e. T6/T5).

See technical table of each specific
Atos component for Temperature Class.

@ Atos ex-proof proportionals - Tamb up to +55°C

@ Atos ex-proof proportionals - Tamb from +55°C to +70°C

X010
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|6 ATEX vs. cULus (NEC)

The following tables report a comparison between ATEX and cULus (NEC) classification systems.

Note: due to the different nature Atex and cULus systems, the direct comparison is not fully applicable.
The comparison is just to be used as a general reference for transition from one system to the other.

6.1 Comparison concerning the classification of hazardous environments due to the presence of Gas or Dust

Gas

ATEX Zone 0 Zone 1 Zone 2
cULus (NEC 505) Zone 0 Zone 1 Zone 2
cULus (NEC 500) Class |, Division | Class |, Division 2
Dust

ATEX Zone 20 Zone 21 Zone 22
cULus (NEC 505) Zone 20 Zone 21 Zone 22
cULus (NEC 500) Class Il, Division | Class Il, Division 2
6.2 Comparison concerning the classification of Gas Groups

Gas type
Propane Ethylene Hydrogen Acetylene

ATEX I1A 1B IIC Ic
cULus (NEC 505) A 1B Ic Ic
cULus (NEC 500) D C B A

Note: the direct comparison concerning Dust Group is not possible since the classification criteria between ATEX and cULus are consistently different

6.3 Comparison concerning the Temperature Classes for Gas Group Il

ATEX cULus (NEC 505) cULus (NEC 500) Max surfac[fée]emperature Max surfac;':;emperature
T6 T6 T6 85 185
T5 5 5 100 212

T4A 120 248
T4 T4 T4 135 275
T3C 160 320
T3B 165 329
T3A 180 356
T3 T3 T3 200 392
T2D 215 419
T2C 230 446
T2B 260 500
T2A 280 536
T2 T2 T2 300 572
T T T 450 842




ATOS COMPONENTS EXEMPTED FROM CERTIFICATION AND MARKING

Atos hydraulic components made only by mechanical parts and not equipped with electrical functions are exempted from certification because
their functioning does not generate dangerous conditions for the explosive environment.

The safe application of these components in hazardous environments is justified by following analysis:

¢ All the internal parts of the components are separated and insulated from the external environment by means of pressure-proof seals.
The internal volumes are filled by the hydraulic fluid, thus there are no volumes which can be saturated by the external explosive atmosphere.

¢ The operation of mechanical parts does not produce potential sources of ignition of the explosive gas mixture.

e The functioning of the mechanical parts does not create conditions as overheating which may cause the explosion of the surrounding
atmosphere.

The following components are included in this range:

¢ On-off pressure control valves (without solenoid pilot) type CART-*, ARE, ARAM, AGAM, AGIR, AGIS, AGIU, REM
® Flow control valves type QV, AQFR

e Check valves type DB, DR, ADR, ADRL, AGRL, AGRLE

® Modular valves type HMP, HM, KM, HS, KS, HG, KG, JPG, HC, KC, JPC, HQ, KQ,JPQ,HR, KR, JPR
(modular fast/slow valves type DHQ and pressure switch type MAP, cannot be used in potentially explosive atmosphere)

e On off Mechanical, Hydraulic, Pneumatic operated valves
¢ On-off ISO cartridges, type SC LI and ISO functional covers without solenoid pilot valve.

INGRESS PROTECTION (IP)

The “Ingress Protection” identifies the environmental protection of a device defined in IEC Standard 60529.
The IP classification system designates, by means of two digits, the degree of protection provided by a device against ingress of dust and water.

DEGREE OF PROTECTION DEGREE OF PROTECTION Atos
FIRST AGAINST SOLID OBJECTS SECOND AGAINST WATER component
0 Non-protected 0 Non-protected
1 Protected against a solid object with diameter 1 Protected against water dripping vertically, such as
greater than 50 mm condensation
5 Protected against a solid object with diameter 5 Protected against dripping water when tilted up to
greater than 12 mm 15°
Protected against a solid object with diameter Protected against water spraying at an angle of up to
3 greater than 2.5 mm 3 60°
Protected against a solid object with diameter . . ) )
4 greater than 1.0 mm 4 Protected against water splashing from any direction
5 Dust-protected. Prevents ingress of dust sufficient to 5 Protected against jets of water from any direction
cause harm
) ) Protection against heavy seas or powerful jets of
6 Dust tight. No dust ingress 6 water OIN)
Protected against harmful ingress of water when (D
7 immersed between a depth of 150 mm to 1 meter
Protected against submersion. Suitable for conti-
8 nuous immersion in water
@ Atos ex-proof multicertification (mining / surface) = IP66/67 @ Atos intrinsically safe = IP66

The ingress protection of cULus certified components is “Raintight enclosure, UL approved”

8.1 Comparison between IEC and NEMA standards

An equivalent classification of the enclosures degrees of protection, for the USA market, is defined according to NEMA Standard.
Note: the direct comparison is not possible since the classification criteria are consistently different between IEC and NEMA.
The comparison is just to be used as a general reference for transition from one system to another.

NEMA 1 2 3 3X 3R 3RX 3S 358X 4 4X 5 6 6P 12 12K 13

IEC (IP) 20 22 55 24 55 66 53 67 68 54
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C.v ) A Table X020-0/E

Summary of Atos ex-proof components @ @ Al @

?“:«,,,._Q.M.:f
multicertified to ATEX, IECEx, EAC, PESO o

Atos ex-proof components are electrohydraulic equipment for industrial and mobile applications, designed to operate in hazardous
environments in presence of flammable liquids, gases, vapors or combustible dust.

They are certified by independent notified bodies in conformity to ATEX, IECEx, EAC and PESO standards.

|1 PRODUCTS RANGE

1.1 PROPORTIONAL and ON-OFF VALVES

The certification for proportional and on-off valves is relevant to solenoids, on-board electronic drivers and transducers.
These components are engineered and manufactured according to protection method Ex-d (code Ex-t for dust environements), where internal
parts are sealed inside a ruggedized flameproof enclosure, granting high protection to the risk of explosion, see section

The mechanical parts likes body, spooals, etc, are strictly derived from highly engineered standard components.
They are not involved in the certification since their functioning does not represent a potential risk for the explosive environment.

Product . . Multicertification .
Cat Component Driver Environment Marking
ategory ATEX IECExX EAC PESO
Servoproportional directionals on-board Gas & Dust X X see sect. 4
High preformance directionals
i Directional val
Pro\?glcgjsnal H‘:rehC Izrr]:)r\r/:aﬁise ressure valves Gas & Dust X X X X see sect. 5
gnp P off-board (On|y Gas)
Pressure valves
Flow valves Mining X X see sect. 7
Axis . o
controls | Servoproportional directionals on-board Gas & Dust X X see sect. 4
Onoff | Directional valves Gas & Dust X X X X see sect. 6
valves | pressure relief valves (only Gas)
Mining X X see sect. 8

1.2 PUMPS and CYLINDERS

Hydraulic components without electrical parts are also subject to the requirements of ATEX Directive 2014/34/EU, but the certification is not mandatory (it
can be performed on voluntary basis).

PVPCA variable displacement axial piston pumps, PFEA fixed displacement vane pumps and CKA hydraulic cylinders, are ATEX certified to Ex-h

protection.The protection method Ex-h combines the characteristics of construction safety (Ex-c), control of ignition source (Ex-b) and
protection by liquid immersion (Ex-k)

Product Component Environment Certification Marking
Category
PUmps PVPCA - vanaple displacement piston pumps Gas & Dust ATEX see sect. 9
PFEA - fixed displacement vane pumps
. CKA - hydraulic cylinders
Cylinder CKAM - hydraulic servocylinders Gas & Dust ATEX see sect. 10

| 2| FLAMEPROOF ENCLOSURE - Ex-d

Technical characteristics

It is characterized by a strong mechanical construction, capable of withstanding the overpressure caused by a potential internal explosion and
preventing the spread of flames to the external environment. It permits to dissipate the heat generated by the solenoid and driver power, in
order to limit the surface temperature within certified classes (T6, T5, etc), to avoid the self-ignition of the surrounding flammable atmosphere.
The rugged design of the flameproof enclosure, combined with IP66/67 ingress protection, makes the ex-proof valves suited for application in
harsh environments.

Electrical wiring

The electrical wiring to the terminal board of ex-proof solenoids, on-board digital drivers and transducers must be performed using ex-proof
certified cable glands, see tech. table KX600.

Electric cables must be approved for the specific temperature class reported on the ex-proof component’s nameplate, refer to specific tech.
table of ex-proof valves for cable temperature.

| 3] NAMEPLATE MARKING

The ex-proof certified components are provided with a specific nameplate reporting the certificate number, the notified body and the
classification according to the relevant certification.

The classification identifies the protection method and the compatibility of the ex-proof component for a specific hazardous environment.

The following sections provide a detailed description of the nameplate marking for component categories.
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E PROPORTIONAL VALVES WITH ON-BOARD DIGITAL DRIVER / AXIS CONTROLLER

Driver nameplate marking to ATEX and IECEx

Gas - group Il 2G - Zone 1, 2

Dust - group Il 2D - Zone 21, 22

7 \
OS A | zRatessrom
- 4 DPZA-LES-BP-470-L5
the Italian electrohydraulics
Atos spa - Via alla Piana, 57
21018 Sesto Calende (VA) lItaly VF +24V AGND
MODEL N°: OZA-LES-BP-01-M/M 15| F_TR F_TR2
" P_TR EARTH
@ C€ o722 TOV IT 18 ATEX 068 X ‘ CLOCK+# (R) 29 CLOCK- (IR)
@ ATEX notified body and certificate number & 1126 Ex db IC T6 Gb oA :;; % EQT(‘:‘I;)(’A’
) ) ) ) @ &) 11 2D Ex tb IC T85°C Db ve || 20 @3 GND
@ Marking according to ATEX Directive Tamb. - 40 + + 40/70 °C BUS11 || @ @) BUSZ 1
@ IECEx notified body and certificate number C) L [IECEx TPS 19.0004X | ;32:-2 zﬂzz-i
@ Marking according to IECEx Scheme B 16 To Gb ool FCICE B Mo
. Tamb. - 40 + + 40/70°C F_INPUT+ @1 || | F_moNiTOR
@ Code of solenoid @ P_INPUT+ @ || | p_monTorR
. . 7
@ Code of on-board driver and related ;’LTJLSE :f:;
proportional valve v+ || (@) (3) VLo
. . v+ || (2 (D Vo
@ Electronic connections
Qr code and driver serial number \ Power supply 24V (20 - 32V) - IP 66/67 - Screw grade 8.8 T-1190/
ATEX / IECEX classification - for Gas group Il
n2aG Ex d lic T6/T5/T4 Gb
Equipment Group
Il industrial
Equipment Category Temperature Class | Equipment

2 High Protection Protection Method Gas Group T6 < 85°C Protection Level
Suitable for use Mark of d Flameproof lIC Hydrogen & T5 < 100°C Gb High protection
G Gas Explosion Proof enclosure Acetylene T4 <135°C (Gas, Zone1)
ATEX / IECEX classification - for Dust

12D Ex tb lic T85/T100/T135 Db
Equipment Group
Il industrial
Equipment Category Temperature Class | Equipment

2 High Protection

Suitable for use Mark of
D Dust Explosion Proof

Protection Method Dust Group
tb Protection by lIC Conductive

enclosure

Dust

T85 < 85°C
T100 < 100°C
T135<135°C

Protection Level

Db High protection
(Dust, Zone21)

RELATED DOCUMENTATION

FX135 DHZA-TES, DKZA-TES - direct
FX235 DPZA-LES, piloted
FX380 LIQZA-LES, 3-way cartridge

FX130 DHZA-TES, DKZA-TES - direct
FX230 DPZA-LES - piloted
FX360 LIQZA-LES, 2-way cartridge

FX110 DHZA-AES, DKZA-AES - direct
FX210 DPZA-AES - piloted

FX030 RZMA-RES, AGMZA-RES - relieft
FX060 RZGA-RES, AGRCZA-RES - reducing

Servoproportional directional - zero overlap with LVDT transducer
FX150 DLHZA-TES, DLKZA-TES - direct, sleeve execution

High performance directional - positive overlap with LVDT transducer

Directional valves - positive overlap without transducer

High performance pressure valves - with pressure transducer

Pressure valves - without transducer

FX020 RZMA-AES, AGMZA-AES - relief
FX050 RZGA-AES, AGRCZA-AES - reducing
FX080 DHRZA-AES - reducing
FX310 LIMZA-AES - relief

LIRZA-AES - reducing
LICZA-AES - compensator

Flow valves, pressure compensated

FX430 QVHZA-TES, QVKZA-TES - with LVDT transducer
FX410 QVHZA-AES, QVKZA-AES - without transducer

Servoproportional valves with on-board axis controller
FX610 DLHZA-TEZ, DLKZA-TEZ - direct, sleeve execution
FX620 DHZA-TEZ, DKZA-TEZ - direct
FX630 DPZA-LEZ - piloted

FX320 LIMZA-RES, LIRZA-RES, LICZA-RES - relief, reducing, compensator




E PROPORTIONAL VALVES WITH OFF-BOARD DIGITAL DRIVER

Solenoid nameplate marking to ATEX, IECEx, EAC and PESO

Gas - group Il 2G - Zone 1, 2
Dust - group Il 2D - Zone 21, 22

ATEX notified body and certificate number
Marking according to ATEX Directive
|IECEX notified body and certificate number
Marking according to IECEx Scheme

EAC notified body and certificate number
Marking according to EAC

Power supply characteristics

Ambient temperature

PEOPO®®OO

Ingress protection:

-IP66 = no dust ingress, protection against heaving
seas or powerful jets of water

-IP67 = no dust ingress, protection to water immersion

Solenoid model code

@6

@

atos’A
X Y]

C € (0722 CESI 02 ATEX 014X |

© &1 2G Ex d lIC T4/T3 Gb

T 7

& 112D ExtbIIC T85°C /T135°C Db

O

——J{IECEx CES 10.0010X|

Exd IIC T4/T3 Gb
ExtbIC T135°C/T200°C Db

@ ®©

TP TC  N° TC RU C-IT.T B08.B. 01784
0127201 Cepua RU N 0408158

EH[ & Ex d lIC T4/T3 Gb
| LIIL | & Extblic T135°C/T200°C Db

®
supply| C W v @
® Tamb. - |+ +40°C [1Pe6/67 1—(9)

@) see safety instructions

For the correct selection of
connecting cable temperatures

Solenoid serial number AT-907/8T

Note: PESO certificate number is not reported on the component nameplate, it is reported in the components technical table.
The certificate can be downloaded from www.atos.com
ATEX/IECEX/ EAC / PESO classification - for Gas group Il

n2aG Ex d lic T4/T3 Gb
Equipment Group
Il industrial
Equipment Category Equipment
2 High Protection Protection Method Gas Group Temperature Class | Protection Level
Suitable for use Mark of d Flameproof IIC Hydrogen & T4 <135°C Gb High protection
G Gas Explosion Proof enclosure Acetylene T3 <200°C (Gas, Zone1)
ATEX / IECEx / EAC classification - for Dust

2D Ex tb lnic T135/T200 Db
Equipment Group
Il industrial
Equipment Category Equipment
2 High Protection Protection Method Dust Group Temperature Class  |Protection Level
Suitable for use Mark of tb Protection by IC Conductive T85 < 135°C Db High protection
D Dust Explosion Proof enclosure Dust T135 < 200°C (Dust, Zone21)

RELATED DOCUMENTATION

FX140 DLHZA-T DLKZA-T - direct, sleeve execution
FX370 LIQZA-L, 3-way cartridge

FX120 DHZA-T, DKZA-T - direct
FX220 DPZA-T - piloted
FX350 LIQZA-L, 2-way cartridge

Directional valves - positive overlap without transducer

FX100 DHZA-A, DKZA-A - direct
FX200 DPZA-A - piloted

Servoproportional directional - zero overlap with LVDT transducer

FX070 DHRZA-A - reducing

High performance directional - positive overlap with LVDT transducer EX300 LIMZA-A - relief

LIRZA-A - reducing
LICZA-A - compensator

Flow valves, pressure compensated

FX420 QVHZA-T, QVKZA-T - with LVDT transducer
FX400 QVHZA-A, QVKZA-A - without transducer

Pressure valves - without pressure transducer

FX010 RZMA-A, HZMA-A, AGMZA-A - relief
FX040 RZGA-A, AGRCZA-A, HZGA-A, KZGA-A - reducing
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| 6| ON-OFF VALVES
Nameplate marking to ATEX, IECEx, EAC and PESO

Gas - group Il 2G - Zone 1, 2

Dust - group Il 2D - Zone 21, 22

©EOPO®®OO

ATEX notified body and certificate number

Marking according to ATEX Directive

IECEX notified body and certificate number

Marking according to IECEx Scheme

EAC notified body and certificate number

Marking according to EAC

Power supply characteristics

Ambient temperature

Ingress protection:

-IP66 = no dust ingress, protection against heaving
seas or powerful jets of water
-IP67 = no dust ingress, protection to water immersion

@6

Solenoid model code

Solenoid serial number

@

'
Atos spa - Via alla Piana, 57
210%8 Sesto Calende (Va) Italy

SA

c € (0722 CES| 02 ATEX 014X |

For the correct selection of
connecting cable temperatures
@) see safety Instructions

@ © &1 2G Ex d IIC T6/T4 Gb . ©

& 11 2D Extb IC T85°C /T135°C Db
®—+—{IECEx CES 10.0010X|
@ Exd IIC T6/T4 Gb

ExtbIC T85°C / T135°C Db

TP TG N° TC RU C-IT.T B08.B. 01784
® 012201 Cepug RU N 0408158

[ 1 [ &> Ex d IIC T6/T4 Gb
® & ExtbliC T85°C /T135°C Db

Supply| Wl N[ ki@
@ Tamb. | |+ +45°C /+70°C {;)

AT-907/BT

Note: PESO certificate number is not reported on the component nameplate, it is reported in the components technical table.
The certificate can be downloaded from www.atos.com

ATEX/IECEX/ EAC / PESO classification - for Gas group Il

nH2aG Ex d |[e T6/T4 Gb
Equipment Group
Il industrial
Equipment Category Equipment
2 High Protection Protection Method Gas Group Temperature Class | Protection Level
Suitable for use Mark of d Flameproof IIC Hydrogen & T6 <85°C Gb High protection
G Gas Explosion Proof enclosure Acetylene T4:135°C (Gas, Zone1)
ATEX/IECEx / EAC classification - for Dust

12D Ex tb lic T85/T135 Db
Equipment Group
Il industrial
Equipment Category Equipment
2 High Protection Protection Method Dust Group Temperature Class  |Protection Level
Suitable for use Mark of tb Protection by IIC Conductive T85<85°C Db High protection
D Dust Explosion Proof enclosure Dust T135<135°C (Dust, Zone21)

RELATED DOCUMENTATION

Directional valves

EX010
EX020

DHA - direct, spool type
DLAH, DLAHM - direct, poppet type

CART-LAH, CART-LAHM - cartridge screw-in, direct, poppet type

EX030
EX050

Pressure relief valves

DPHA - piloted, spool type
LIDEW-AQ, LIDBH-AO - piloted ISO cartridges and functional covers

CX070 AGAM-AO, ARAM-AO - piloted, with solenoid valve for venting




PROPORTIONAL VALVES WITH OFF-BOARD DIGITAL DRIVER
Nameplate marking to ATEX and IECEx

Gas - group | M2 - Mining

MODEL N° [ ] atDSca :
ST O o

ATEX notified body and certificate number
Marking according to ATEX Directive
IECEX notified body and certificate number

Marking according to IECEx Scheme

Power supply characteristics

@@?@?

Ambient temperature

SICICICI®IC)S)

Ingress protection:

-IP66 = no dust ingress, protection against heaving
seas or powerful jets of water

O ‘ O
C € 0722 CESI 03 ATEX 057X |
—[ &1 M2 Ex d | Mb]
IECEx CES 12.007X |
I M2 Exd | Mb \
Supply| I W[ V[ Jhe

)

-IP67 = no dust ingress, protection to water immersion

Tamb. - + +45°C/+70 °C‘ IP66/67

L

Solenoid model code

©e

For the correct selection of
connecting cable temperatures

Solenoid serial number O see safety Instructions AT-904/BT
ATEX, IECEX classification - for Gas group | - Mining
1 M2 Ex d | Mb

Equipment Protection

Equipment Group Level

I mines Protection Method Mb High protection

Equipment Category Mark of d Flameproof Gas Group (de-energized with

M2 High Protection Explosion Proof enclosure I Methane gas presence)

RELATED DOCUMENTATION

Servoproportional directional - zero overlap with LVDT transducer
FX140 DLHZA/M-T DLKZA/M-T — direct, sleeve execution

High performance directional - positive overlap with LVDT transducer
FX120 DHZA/M-T, DKZA/M-T — direct

Directional valves - positive overlap without transducer

FX100 DHZA/M-A, DKZA/M-A - direct
FX200 DPZA/M-A - piloted

Pressure valves - without pressure transducer

FX010
FX040

FX070
FX300

RZMA/M-A, HZMA/M-A, AGMZA/M-A - relief
RZGA/M-A, AGRCZA/M-A, HZGA/M-A, KZGA/M-A
- reducing

DHRZA/M-A - reducing

LIMZA/M-A - relief

LIRZA/M-A - reducing

LICZA/M-A - compensator

Flow valves, pressure compensated

FX420
FX400

QVHZA/M-T, QVKZA/M-T - with LVDT transducer
QVHZA/M-A, QVKZA/M-A - without transducer

X020
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ON-OFF VALVES
Nameplate marking to ATEX and IECEx

Gas - group | M2 - Mining

ATEX notified body and certificate number
Marking according to ATEX Directive
|IECEx notified body and certificate number
Marking according to [IECEx Scheme
Power supply characteristics

Ambient temperature

SICICICICICIS)

Ingress protection:

-IP66 = no dust ingress, protection against heaving

seas or powerful jets of water

-IP67 = no dust ingress, protection to water immersion

Solenoid model code

©e

Solenoid serial number

ATEX, IECEX classification - for Gas group | - Mining

o el OSA
SERIAL_N° B T e v
@ O O
c € 0722 CESI 03 ATEX 057X |
@—+—[&1 M2 Exd | M)
® IECEx CES 12.007X |
@ | M2 Exd | Mb
Supply| Wl V[ mef—®
@ Tamb. — + +45°C/470°C IP66/67 4@
For the correct selection of 0
connecting cable temperatures
O see safety Instructions AT-90/BT

1 M2 Ex

Mb

Equipment Group
I mines

Equipment Category
M2 High Protection

Mark of
Explosion Proof

Protection Method

d Flameproof
enclosure

Gas Group
I Methane

Equipment Protection
Level

Mb High protection
(de-energized with
gas presence)

RELATED DOCUMENTATION

Directional valves
EX010 DHA/M - direct, spool type

EX020 DLAH/M, DLAHM/M - direct, poppet type

CART-LAH/M, CART-LAHM/M - cartridge screw-in, direct, poppet type

EX030 DPHA/M - piloted, spool type

EX050 LIDEW-AO/M, LIDBH-AO/M - piloted ISO cartridges and functional covers

Pressure relief valves

CX070 AGAM-AO/M, ARAM-AO/M - piloted, with solenoid valve for venting




E VARIABLE PISTON PUMPS PVPCA and FIXED VANE PUMPS PFEA
Nameplate marking to ATEX and IECEx

Gas - group Il 2/2G - Zone 1, 2
Dust - group Il 2/2D - Zone 21, 22

PVPCA
i i [
ATEX notified body and certificate number ®
/ - gosaA
Marking according to ATEX Directive @ 0 oo e 0 iy
Inlet pressure and max delivery pressure M.N° Q

©

Oil and Ambient temperature range {TOV_CY 19 ATEX 0206182 X | IP66

. . . . . U 12/2G ExhIIC T5 Gb
Rotation speed referred to function with mineral oil @

112/2D Ex h IC T 100 °C Db

for other fluid consult Atos technical office @ Pin—02:24bar Pmax 280 bar| | ~20°C<Toile+ 60 °C @
Direction of rotation rotalion e -20°C<Tamb.<+ 60 °C
@ made in Taly www.atos.com RPM_600 / 3000 AT-788

Pump model code

Pump serial number

@O0 @O®EO

PFEA Q
8 @ @
\

®
NoDeL e aloshA

ERIAL N:|c € @u 2/2G Exh IC 15 Gb 55 B ek
s I2/2D ExhiiCT 100 °G pb| | ~20C<Tolt80°C | O
O é rotation e [TOV GY 19 ATEX 0206193 X | IP66 ~20°C<Tamb.<+ 60 °C

g
made in ftaly www.atos.com |RPM_1000 72200 Pin +15bar Pmax bar

©® ® O

ATEX classification - for Gas group Il

226 | | Ex h lic 5 Gb
Protection Method
Equipment Group h Protection including
Il industrial c=constructional safety
Equipment Category b=control of ignition Equipment
2/2 (1) source Gas Group Protection Level
Suitable for use Mark of k=protection by liquid IIC Hydrogen & Temperature Class Gb High protection

G Gas Explosion Proof immersion Acetylene T5<100°C (Gas, Zone 1)

ATEX classification - for Dust

122D Ex || h e T100 Db
Protection Method
quuipmelnt Group h Protection including
I industrial c=constructional safety .
Equipment Category b=control of ignition Equipment
2/2 (1) source Dust Group Protection Level
Suitable for use Mark of k=protection by liquid lC Conductive Temperature Class | p, High protection

D Dust Explosion Proof immersion Dust T100 < 100°C (Dust, Zone 21)

(1) Equipment of category 2 to be associated with a device (electric motor) of category 2

RELATED DOCUMENTATION

AX010 PVPCA - variable displacement axial piston pumps
PFEA - fixed displacement vane pumps
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HYDRAULIC CYLINDERS CKA and SERVOCYLINDERS CKAM

Nameplate marking to ATEX and IECEx

Gas - group Il 2G - Zone 1, 2

Dust - group Il 2D - Zone 21, 22

ATEX notified body and certificate number
Marking according to ATEX Directive

Max fluid temperature

Ambient temperature range

Max working pressure

Max working frequency

SISICICI®ICIS)

Cylinder serial number

ATEX - for Gas group I

@

l

atosA

Atos spa - Via alla Pana, 57
21018 Sesto Calende (Va) faly

RS

h 1IC T6,T4 Gb
X h 111C T85°C,T135°C Db

Qo

Tfma

Pmax

©©

[-20°C<Tamb<+70°C —

fmax 5Hz

[TOV xxxx ATEX xxxxxx]

made in Italy

www.atos.com

@49@

Q)

n2G Ex h lc T6 /T4 Gb
Protection Method
Equipment Group h Protection including
Il industrial c=constructional safety
Equipment Category b=control of ignition Equipment
2 High protection source Gas Group Temperature Class | Protection Level
Suitable for use Mark of k=protection by liquid IIC Hydrogen & T6 < 85°C Gb High protection
G Gas Explosion Proof immersion Acetylene T4 < 135°C (Gas, Zone 1)
ATEX - for Dust
2D Ex h lic T85/T135 Db
Protection Method
Equipment Group h Protection including
Il industrial c=constructional safety .
Equipment Category b=control of ignition Equipment
2 High protection source Dust Group Temperature Class | Protection Level
Suitable for use Mark of k=protection by liquid IC Conductive T85 <85°C Db High protection
D Dust Explosion Proof immersion Dust T135<135°C (Dust, Zone 21)

RELATED DOCUMENTATION

BX500 CKA - cylinders

CKAM - servocylinders with ex-proof digital position transducer

09/19




®
C ) A Table X030-0/E

Summary of Atos ex-proof components certified to cULus cus

LISTED

Atos cULus ex-proof components are electrohydraulic equipment for industrial and mobile applications, designed to operate in hazardous
environments in presence of flammable liquids, gases, vapors or combustible dust.

They are certified by UL Underwriters Laboratories in conformity to UL 1203, UL429, CSA C22.2 and relevant NEC standards.

1] PRODUCTS RANGE

Atos cULus certified ex-proof components range includes proportional valves and on-off valves.
The UL certification covers all electrical parts of solenoids and LVDT transducers.
These components are engineered and manufactured according to protection method Ex d, where internal parts are sealed inside a

ruggedized flameproof enclosure, granting high protection to the risk of explosion, see section [2]

The mechanical parts likes body, spools, etc, are strictly derived from highly engineered standard components.
They are not involved in the certification since their functioning does not represent a potential risk for the explosive environment.

Product cULus certification
Component Driver Environment Marking
Category NEC 500 NEC 505
Servoproportional directionals
High preformance directionals

Proportional Directional valves

P ) off-board Gas see sect. 4
valves High performance pressure valves

Pressure valves DQ|?$S | I 93331'

ivision one
Flow valves
Groups C & D Groups 1A & 1I1B
On-off Directional valves
) - Gas see sect. 5

valves Pressure relief valves

| 2| FLAMEPROOF ENCLOSURE - Ex d

Technical characteristics

It is characterized by a strong mechanical construction, capable of withstanding the overpressure caused by a potential internal explosion and
preventing the spread of flames to the external environment. It permits to dissipate the heat generated by the solenoid in order to limit the
surface temperature within certified classes (T6, T5, etc), to avoid the self-ignition of the surrounding flammable atmosphere.

The rugged design of the flameproof enclosure makes the ex-proof valves suited for application in harsh environments.

Electrical wiring

The electrical wiring to the terminal board of ex-proof solenoids and LVDT transducers must be performed using UL certified cable glands, or
conduit pipe.

Electric cables must be UL approved for the specific temperature class reported on the ex-proof component’s nameplate, refer to specific
tech. table of ex-proof valves for cable temperature.

| 3| NAMEPLATE MARKING

Atos cULus certified ex-proof components are provided with a specific nameplate reporting the UL certificate number and the classification
according to the relevant NEC 500 and NEC 505 standards.

The classification identifies the compatibility of the ex-proof component for a specific hazardous environment.

The following sections provide a detailed description of the nameplate marking for proportional and on-off valves.

3.1 cULus Listed logo

This type of UL logo indicates compliance with both Canadian and U.S. requirements.
c @ uUs Atos ex-proof components are marked with cULus Listed logo stating that they have been investigated by

LISTED UL Underwriters laboratory in accordance with following standards:

-UL 1203 Standard for Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for use in Hazardous (classified) locations
-UL 429 Standard for Electrically Operated valves
-CSA C22.2 No. 139-13 Electrically Operated Valves
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E PROPORTIONAL VALVES WITH OFF-BOARD DIGITAL DRIVER

Solenoid nameplate marking to NEC 500 and NEC 505

Class |, Division |, Groups C & D
Class |, Zone 1, Groups IIA & 1IB

Ambient temperature
Power supply characteristics
Solenoid model code

Solenoid serial number

QOO

NEC 500 classification

cULus marking and certificate number

Marking according to NEC 500 and NEC 505 standards

® ©

MODEL CODE | OZA-A/EC

S Y —

ONE=ye

MADE IN TALY
LISTED
E366100

DRILLING INSTRUMENTATION
FOR HAZARDOUS LOCATIONS

717

Class |, Div.l, Groups C & D
Class |, Zone |, Groups IlA&1IB T. class T4/T3

T. class T4/T3

—O|Max ambient temp.

55/70°C

131/158 °F |

HElectrical rating : 24V 0to 200 HZ 0t0 2.2 A |

O

when in operation.

dangereuses, déconnecter le circuif

avant d'ouvrir le baTtier.

Garder le bien fermé lorsqu'il est en fonctionnement

CAUTION: To reduce fhe risk of ignition of hazardous atmospheres,
disconnect from circuit before opening enclosure. Keep tightly closed

ATTENTION: Pour réduire le risque d'allumage des atmosphéres

T-880

Class |

Division |

Groups C & D

T4/T3

Division |

Gas Group

Temperature Class

Class | Explosive substances C Methane, Butane, Petrol, etc.
Equipment for flamable continuosly or intermittently D Ethylene, Formaldehyde, T4 <135°C
Gas and Vapors present in the atmosphere Cloruprophane, etc. T3 <200°C
NEC 505 classification
Class | Zone 1 Groups IIA & lIB T4/T3

Class |
Equipment for flamable
Gas and Vapors

Zone 1
Location where explosive
substance are continuosly
present

Gas Group

IIA Methane, Butane, Petrol, etc.
IIB Ethylene, Formaldehyde,
Cloruprophane, etc.

Temperature Class

T4 <135°C
T3 <200°C

RELATED DOCUMENTATION

FX200 DPZA/UL-A - piloted

Servoproportional directional - zero overlap with LVDT transducer
FX140 DLHZA/UL-T DLKZA/UL-T - direct, sleeve execution

High performance directional - positive overlap with LVDT transducer
FX120 DHZA/UL-T, DKZA/UL-T - direct

Directional valves - positive overlap without transducer
FX100 DHZA/UL-A, DKZA/UL-A - direct

Pressure valves - without pressure transducer

FX010
FX040

KZGA/UL-A - reducing
FX070

FX300 LIMZA/UL-A - relief

LIRZA/UL-A - reducing
LICZA/UL-A - compensator

DHRZA/UL-A - reducing

Flow valves, pressure compensated

FX420 QVHZA/UL-T, QVKZA/UL-T - with LVDT transducer
FX400 QVHZA/UL-A, QVKZA/UL-A - without transducer

RZMA/UL-A, HZMA/UL-A, AGMZA/UL-A - relief

RZGA/UL-A, AGRCZA/UL-A, HZGA/UL-A,




| 5| ON-OFF VALVES
Solenoid nameplate marking to NEC 500 and NEC 505

Class |, Division I, Groups C & D
Class I, Zone 1, Groups IIA & IIB

cULus marking and certificate number

Marking according to NEC 500 and NEC 505 standards
Ambient temperature

Power supply characteristics

Solenoid model code

QOO

® ©®

MADE IN ITALY

SERIAL N° : LISTED |0, 5 psrRumenTATON
E366100

FOR HAZARDOUS LOCATIONS

MODEL CODE [0A/EC-24DC c@us atosA

717

Class1,Div.I, Groups C& D T. class T6/T5
Class I, Zone I, Groups IIA&1IB T. class T6/T5 O

4@|Max ambient temp. 55/70°C 131/158 °F |
Electrical rating : 24 vDC 12w |

CAUTION: To reduce fhe risk of ignition of hazardous afmospheres,
disconnect from circuit before apening enclosure. Keep tightly closed
when in operation.

ATTENTION: Pour réduire le risque d'allumage des atmospheéres
dangereuses, déconnecter le circuit avant d'ouvrir le boftier.

Solenoid serial number Garder le bien fermé lorsqu'il est en fonctionnement T-880
NEC 500 classification
Class | Division | Groups C & D T6/T5
Division | Gas Group
ivisi
Class | Explosive substances C Methane, Butane, Petrol, etc. Temperature Class
Equipment for flamable continuosly or intermittently D Ethylene, Formaldehyde, T6 < 85°C
Gas and Vapors present in the atmosphere Cloruprophane, etc. T5<100°C
NEC 505 classification
Class | Zone 1 Groups IIA & IIB T6/T5
2 1 Gas Group
one
Class | Location where explosive lIA Methane, Butane, Petrol, etc. | Temperature Class
Equipment for flamable substance are continuosly IIB Ethylene, Formaldehyde, T6 < 85°C
Gas and Vapors present Cloruprophane, etc. T5 < 100°C

RELATED DOCUMENTATION

Directional valves

EX010 DHA/UL - direct, spool type
EX020 DLAH/UL, DLAHM/UL - direct, poppet type

EX030 DPHA/UL - piloted, spool type

Pressure relief valves

CART-LAH/UL, CART-LAHM/UL - cartridge screw-in, direct, poppet type

EX050 LIDEW-AO/UL, LIDBH-AO/UL - piloted ISO cartridges and functional covers

CX010 AGAM-AO/UL, ARAM-AO/UL - piloted, with solenoid valve for venting

09/19
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®
C- ) A Table X040-0/E

Summary of Atos ex-proof components certified to

Atos MA certified ex-proof components are electrohydraulic equipment designed to operate in hazardous environments of chinese
underground mines with presence of methane-air atmosphere or coal dust.

They are certified by an independent notified body in conformity to Chinese Mining Products Safety Approval and Certification Center - MA Center.

Official notification by MA Center states that the product under consideration meets the applicable Regulations for the Implementation of the
Law of the People's Republic of China on Safety in Mines.

[1] PRODUCTS RANGE

Atos MA certified ex-prof range includes on-off solenoid directional valves, direct type.

Atos Sh extended range includes on-off solenoid directional valves, direct & piloted type, plus pressure relief with solenoid pilot.
The MA certification is relevant to the on-off solenoids.

They are engineered and manufactured according to protection method Ex d, where internal parts are sealed inside a
ruggedized flameproof enclosure, granting high protection to the risk of explosion, see section [2] .

The mechanical parts likes body, spools, etc, are strictly derived from highly engineered standard components.
They are not involved in the certification since their functioning does not represent a potential risk for the explosive environment.

Product Component Environment MA Certification Marking
Category
- Directional valves, direct & piloted
On-off i P Gas Ex d I Mb see sect. 4
valves Pressure relief valves

| 2| FLAMEPROOF ENCLOSURE - Ex d

Technical characteristics

It is characterized by a strong mechanical construction, capable of withstanding the overpressure caused by a potential internal explosion and
preventing the spread of flames to the external environment. It permits to dissipate the heat generated by the solenoid and driver power, in
order to limit the surface temperature, to avoid the self-ignition of the surrounding flammable atmosphere.

The rugged design of the flameproof enclosure, makes the ex-proof valves suited for application in harsh environments.

Electrical wiring
The MA certified ex-proof solenoids are provided with a built-in cable gland for the electrical wiring to the terminal board.

| 3] NAMEPLATE MARKING

Atos MA certified ex-proof components are provided with a specific nameplate reporting the MA certificate number, the notified body and the
classification according to the MA certification.

The classification identifies the protection method and the compatibility of the ex-proof component for mining hazardous environment.

The following section provides a detailed description of the nameplate marking.
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| 4| ON-OFF VALVES

Nameplate marking to MA

Gas - group | Mb - Mining

MA logo

License

Solenoid model code
Power supply characteristics
MA classification for Mining

MA certificate number

SISICICISICIS)

Notified body and certificate number

MA classification - for Gas group | - Mining

Ex d | Mb
Equipment
Mark of Protection Method Gas Group Protection Level
Explosion Proof d Flameproof enclosure I Methane Mb High protection

RELATED DOCUMENTATION

Directional valves
EX015 DHA/MA - DKA/MA direct, spool type

Directional valves (1)

SHX121 SDHA/MA, SDKA/MA - direct, spool type
SHX121 DPHA/MA - piloted, spool type

Pressure relief valves (1)
SHX121 SAGAM/MA - piloted, with solenoid valve for venting

(1) Atos Sh products range, see www.atos.com
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C- ) A Table X050-0/E

Summary of Atos intrinsically safe components @ @
certified to ATEX or IECEx -

Atos intrinsically safe components are electrohydraulic equipment for industrial and mobile applications, designed to operate in hazardous
environments of surface plants or underground mining with presence of flammable liquids, gases, or vapors.

They are designed to grant a very high protection, superior to ex-proof components, and suitable for hazardous environments classified Zone 0
with high risk of explosion.

They are certified by independent notified bodies in conformity to ATEX or IECEx standards.

1] PRODUCTS RANGE

Atos intrinsically safe range includes on-off directional valves, pressure relief with solenoid pilot valve and power supply barriers.

1.1 On-off valves

The core of intrinsically safe valves is represented by the intrinsically safe solenoid.

It is engineered, manufactured and certified according to the intrinsically safe protection method Ex i, based on the principle of limiting the
energy in the electric circuits.

The "intrinsically safe" circuit is virtually unable to produce electrical surges or thermic effects able to cause explosion in hazardous
environments also in presence of break-down situations.

The Intrinsically safe equipment cannot release a sufficient electrical or thermal energy under normal or abnormal conditions to cause ignition of
a specific hazardous mixture”.

The intrinsically safe solenoids are designed to operate with a very low current and they must be powered by certified intrinsically safe power
supply barriers.

The mechanical parts of the valve likes body, spools, etc, are strictly derived from highly engineered standard components.
They are not involved in the certification since their functioning does not represent a potential risk for the explosive environment.

Certification
Product c Envi Marki
category omponent nvironment ATEX IECEx ATEX IECEx arking
Group Il | Groupll | Group! | Group |
X see sect. 3
Gas
On-off Directional valves X see sect. 4
valves Pressure relief valves X see sect. 5
Mining

X see sect. 6
Electronics Power supply bariers Gas & Dust X X see sect. 7

1.2 Power supply barriers

The electric power supply to the intrinsically safe valves must be operated through electronic devices, to be located outside the hazardous
environment.

These devices are usually called “safety barriers” because they limit the electric current to the intrinsically safe solenoid within the classified
range, also in case of short circuit.

Atos barriers type Y-BXNE 412 are galvanic isolated electronic devices, designed in compliance with European Norms EN60079-0, EN60079-11
and ATEX certified with Ex i protection method — see tech table GX010
They ensure the optimized functioning of the Atos intrinsically safe valves up to the max operating limits.

SAFE AREA

POWER SUPPLY CONTROL
BARRIER EQUIPMENT

HAZARDOUS AREA

INTRISICALLY
SAFE VALVE

| 2| NAMEPLATE MARKING

Atos intrinsically safe components are provided with a specific nameplate reporting the ATEX or IECEx certificate number, the notified body
and the classification according to the ATEX or IECEX certifications.

The classification identifies the protection method and the compatibility of the intrinsically safe component for a specific hazardous environment.
The following sections provide a detailed description of the nameplate marking for the intrinsically safe valves.
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|3 | ON-OFF VALVES
Nameplate marking to ATEX

Gas - group Il 1G - Zone 0, 1,

ATEX notified body and certificate nember
Marking according to ATEX directive
Electric characteristics

Power supply characteristics

Solenoid model code

SICICICICICIS)

2

@

®C € 0722

|

Atos spa Sesto Calende Italy

SA

T-392

\
E 16 Ex ia

lA/IIB/IC T6/TS Ga IP66‘

(O CESI 02 ATEX 013‘

O

0060

Solenoid serial number IIA T5[IB T6 IIC T6 VN 12-26 —
. Ui v| 28 28 27 195 | 191 _
Ambient t t : : : MODEL| OW-18/% |—
mblent femperature ®)—{[imA[ 396 | 250 | 130 | 360 | 360
Piw|l 28 1.8 09 | 164 | 172 SN A0001 ]
Ci=0 Li~0 [T amb. = -20° + +60°C
ATEX classification - for Gas group Il
nG | | Ex ia A /1B /1IC T6/T5 Ga
Gas Group
Equipment Group A Ammonia,
Il Industrial Methane, Ethane,
Eaui t Cat Propane, etc. Equipment
q“"’"“?" a egqry IIB Citygas, Ethylene, Protection Level
1 Very high protection Protection Method Ethyl glycol, etc. Temperature Class Ga Very high
Suitable for use Mark of ia Intrinsicaly safe IIC Hydrogen & T6 <85°C protection
G Gas Explosion Proof (Gas Zone 0) Acetylene T5<100°C (Gas Zone 0)

RELATED DOCUMENTATION

Directional valves
EX100 DHW - direct, spool type

EX120 DLWH - direct, poppet type
EX130 DPHW - piloted, spool type

EX150 LIDEW-WO, LIDBH-WO - piloted ISO cartridges and functional covers

Pressure relief valves

CX030 AGAM-WO, ARAM-WO - piloted, with solenoid valve for venting




(4| ON-OFF VALVES
Nameplate marking to IECEx

Gas - group Il 1G - Zone 0, 1, 2

IECEX notified body and certificate nember
Marking according to IECEx scheme
Electric characteristics

Power supply characteristics

Solenoid model code

SISICICISICIS)

| [ECEx CES 12.0017| C

O

Atos spa Sesto Calende Italy

% Ex ia NA/IB/IIC T6/T5 Ga IP66

Im=ye\

T-852

O

Solenoid serial number IIA T5|IIB T6 IIC T6 VN 12-26 4@
Ambient temperature Ui v 28 28 27 195 IEN OWI|-18/x 4@
@) {[imA[ 396 [ 750 | 130 | 360 | 360 MODEL
PLW[ 28 | 18 | 00 [ 164 [ 172 sn +®
Ciz0 Li~0 [T amb. = -20° + +60°Cl—(7)
IECEX classification - for Gas group Il
Ex ia lHA/lIB/IIC T6/T5 Ga
Gas Group
IIA Ammonia,
Methane, Ethane,
Propane, etc. Equipment
IIB Citygas, Ethylene, Protection Level
Protection Method Ethyl glycol, etc. Temperature Class Ga Very high
Mark of ia Intrinsicaly safe IIC Hydrogen & T6 <85°C protection
Explosion Proof (Gas Zone 0) Acetylene T5<100°C (Gas Zone 0)

RELATED DOCUMENTATION

Directional valves

EX100 DHW/IE - direct, spool type
EX120 DLWH/IE - direct, poppet type
EX130 DPHW/IE - piloted, spool type

Pressure relief valves

EX150 LIDEW/IE-WO, LIDBH/IE-WO - piloted ISO cartridges and functional covers

CX030 AGAM/IE-WO, ARAM/IE-WO - piloted, with solenoid valve for venting
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| 5| ON-OFF VALVES
Nameplate marking to ATEX

Gas - group | M2 - Mining

ATEX notified body and certificate nember
Marking according to ATEX directive
Electric characteristics

Power supply characteristics

Solenoid model code

Solenoid serial number

SICICICICICIS)

@

G}CGWZZ E

a0sA

Atos spa Sesta Calende Italy

T-737

M2 Ex ia | Mb/Ex ib | Mb IP66

(O CESI 02 ATEX 013

O

Ui V] 28 [ 28 [ 27 [ 195 [19.11[ 124 WL 220 ]
Ambient termperat ' SRR [OW/H-T6/ ]|
mbient temperature @[T nAT396 2501 30 | 360 1 360 {2200 MoDEL[QW/M-Ex | |~ ©
Piw| 28] 18 |09 | 164 | 177 | 682 S/NL__A0001 —©
Ci=0 Li~0 [T amb. = -20° + +60°C}—7)
ATEX classification - for Gas group | - Mining
I M2 Ex ia, ib || Mb
Protection Method Equipment

Equipment Group

I Mines
Equipment Category Mark of
M2 High protection Explosion Proof

ia Intrinsicaly safe
(Gas Zone 0)

ib Intrinsicaly safe
(Gas Zone 1 and 2)

Gas Group
I Methane

Protection Level

Mb High protection
(de-energized
with gas presence)

RELATED DOCUMENTATION

Directional valves
EX100 DHW/M - direct, spool type

EX120 DLWH/M - direct, poppet type
EX130 DPHW/M - piloted, spool type

EX150 LIDEW/M-WO, LIDBH/M-WO - piloted ISO cartridges and functional covers

Pressure relief valves

EX030 AGAM/M-WO, ARAM/M-WO - piloted, with solenoid valve for venting




6| ON-OFF VALVES

Nameplate marking to IECEx

Gas - group | Mb - Mining

OPO®OOO

Electric characteristics

Solenoid model code

IECEX notified body and certificate nember

Marking according to IECEx scheme

Power supply characteristics

O

—— ®
| IECEx CES 12.0017 | t:|t bA

Atos spa Sesto Calende Italy

%Ex ia | Mb/Ex ib | Mb IP66

O

T-854/BT

0006

Solenoid serial number VN 12-26
Ambient temperature Ui VI 28 | 28 | 27 | D5 [ 1911 124 OWI/M-18/x
@ —HnA[396 [ 250 [ 150 | 360 [ 560 | 2200 MODEL
Pi W] 28] 18 09| 164 ] 172 | 6,82 sN[_
Ciz0 Li~0 [T amb. = =20° + +60°C
IECEX classification - for Gas group | - Mining
Ex ia, ib | Mb
Protection Method Equipment
ia Intrinsicaly safe Protection Level
(Gas Zone 0) Mb High protection
Mark of ib Intrinsicaly safe Gas Group (de-energized
Explosion Proof (Gas Zone 1 and 2) I Methane with gas presence)

RELATED DOCUMENTATION

Directional valves

EX100 DHWY//IEM - direct, spool type

EX120 DLWH/IEM - direct, poppet type
EX130 DPHWY/IEM - piloted, spool type
EX150 LIDEW/IEM-WO, LIDBH/IEM-WO - piloted ISO cartridges and functional covers

Pressure relief valves

EX030 AGAM/IEM-WO, ARAM/IEM-WO - piloted, with solenoid valve for venting
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POWER SUPPLY BARRIER

Gas -groupll1G-Zone 0,1, 2

Dust - group Il 1D - Zone 20, 21, 22

ATEX and IECEXx classification - for Gas group Il

NG

Ex

IB/IIC

Equipment Group

Il Industrial
Equipment Category
1 Very high protection
Suitable for use

G Gas

Mark of

Protection Method
ia Intrinsicaly safe

Gas Group

IIB Citygas, Ethylene,
Ethyl glycol, etc.

lIC Hydrogen &

Explosion Proof (Gas Zone 0) Acetylene
ATEX and IECEXx classification - for Dust group Il
1D Ex iaD

Equipment Group

Il Industrial
Equipment Category
1 Very high protection
Suitable for use

Protection Method

Mark of ia D Intrinsicaly safe
D Dust Explosion Proof (Dust Zone 20)
RELATED DOCUMENTATION

GX010 Y-BXNE Power supply barrier

09/19




S A

—

Programming tools for digital electronics

Atos PC software, USB adapters, cables and terminators

AoSH (@ USB isolator

(®) USB cable
@ Bluetooth adapter
(® Bluetooth cable

DVD E-SW-BASIC

Programming Software

@ Programming software - DVD

@

:;,,, | E=]H |Eﬂ
; USB connection <

| 1| PROGRAMMING SOFTWARE

Table GS500-6/E

The E-SW and Z-SW programming software

are supplied in DVD format and can be easily

installed on a desktop or a notebook computer.

The intuitive graphic interface allows:

e set up valve's functional parameters

e verify the actual working conditions

e identify and quickly solve fault conditions

e adapt the factory preset parameters to the
application requirements

e store the customized setting into the valve

e archive the customized setting into the PC

The graphic interface is organized in pages
related to different specific groups of functions
and parameters.

The software automatically recognizes the
connected valve model and adapts the
displayed parameter groups, according to the
selected access level.

The software is available in different versions
according to the driver and controller commu-
nication interfacing.

Fieldbus communication software includes
also dedicated manuals and configuration files
for user self management of the Atos electro-
nics, using a fieldbus master.

Features:

e automatic valve recognition

e multilevel graphic interface

e numeric parameters settings (scale, bias,
ramp, linearization, dither, etc.)

real-time parameters modification
diagnostic and monitor signals

preset data storing into the digital driver
and controller

internal oscilloscope function

internal database of customized preset

DVD contents:

e software installer

e user and fieldbus communication manuals
e fieldbus configuration files

Valve functional parameters can be easily set up with Atos E-SW / Z-SW programming software using proper connection to the digital

driver/controller.

E-SW - BASIC

E-SW= for valve drivers

Supported valve drivers communication:
BASIC = NP (USB) PS (Serial) IR (Infrared)

FIELDBUS = BC (CANopen) ~ BP (PROFIBUS DP) EH (EtherCAT)
EW (POWERLINK) EI (EtherNet/IP) EP (PROFINET)

/ * - *
Supplies:
- = first supply
N = next supply
Option:
PQ = for valve drivers with alternated P/Q controls SP, SF, SL

Note: E-SW-*/PQ software supports also valve drivers without P/Q control

Z-SW - FULL

Z-SW = for axis controllers

Supported axis controllers communication:

FULL = NP (USB) PS (Serial)
BC (CANopen) BP (PROFIBUS DP) EH (EtherCAT)
EW (POWERLINK) EI (EtherNet/IP) EP (PROFINET)

Supplies:

GS500

- = first supply
N = next supply
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1.1 Programming software versions
Different software versions are available according to the valve drivers / axis controllers type to be connected and communication interface.

Note: E-SW / Z-SW software are supplied in DVD format; E-SW-BASIC software can be free downloaded from the Atos website

Free programming software, web download:

E-SW-BASIC Software can be downloaded upon web registration at www.atos.com; service and DVD not included.

Upon web registration user receive via email the Activation Code (software free license)
and login data to access Atos Download Area.

The software remains active for 10 days from the installation date
and then it stops until the user inputs the Activation Code.

DVD first supply of programming software, to be ordered separately:

E-SW-BASIC Software has to be activated via web registration at www.atos.com; 1 year service included.
E-SW-BASIC/PQ Upon web registration user receive via email the Activation Code (software license)
E-SW-FIELDBUS and login data to access personal Atos Download Area.

E-SW-FIELDBUS/PQ  The software remains active for 10 days from the installation date

Z-SW-FULL and then it stops until the user inputs the Activation Code.

DVD next supplies of programming software, to be ordered separately:

E-SW-BASIC-N Only for supplies after the first; service not included, web registration not allowed.

E-SW-BASIC/PQ-N Software has to be activated with Activation Code received upon first supply web registration.
E-SW-FIELDBUS-N

E-SW-FIELDBUS/PQ-N

Z-SW-FULL-N

Notes: the software BASIC, FIELDBUS and FULL are NOT interchangeable and must be ordered separately;
programming software FIELDBUS and FULL can program digital electronics through USB communication port for all industrial and
ex-proof versions of drivers/controllers

1.2 DVD contents

Include software installer, user manuals and fieldbus configuration files:
EDS for BC - GSD for BP - XML for EH - XDD for EW - EDS for ElI - GSDML for EP

1.3 Atos Download Area

Direct access to latest releases of programming software, manuals, USB drivers and fieldbus configuration files at www.atos.com
Software and USB drivers can be easily installed following the instruction contained in the “info.txt” files.
An automatic mailing message will inform all the registered users whenever a new software upgrade is available.

1.4 E-SW/Z-SW minimum PC requirements

Personal Computer Pentium® processor 1GHz or equivalent Memory 512 MB RAM + Hard Disk with 250MB free space

Operating System Windows XP SP3 Device DVD reader

Monitor Resolution 1024 x 768 Interface Serial RS232 port (only for PS) or USB port




| 2| USB connection - ISOLATOR AND CABLE

E-SW / Z-SW software permit valve's parameterization through USB port.

2.1 Connection tools by driver/controller type

Isolator and cables shown in the image below can be ordered individually or in a single solution purchasing a dedicated kit: E-KIT-USB

from drivers/controllers USB port

On-board industrial electronics:
AEB, AES, REB, RES
TEB, LEB, TES, LES PES
TEZ, LEZ

E-C-SB-USB/M12 cable

i B

On-board ex-proof electronics:
AES, RES
TES, LES, PES

TEZ, LEZ

Off-board industrial electronic;
E-BM-AES, E-BM-RES

E-C-SB-USB/BM cable

E-BM-TEB/LEB, E-BM-TES/LES
Z-BM-TEZ/LEZ, Z-BM-KZ

to PC USB port
E-A-SB-USB/OPT isolator

WARNING: drivers/controllers USB port is not isolated! Use of USB isolator adapter is highly recommended for PC protection: wrong earthing
connections may cause high potential difference between GNDs, generating high currents that could damage the PC connected to drivers/controllers.

2.2 E-A-SB-USB/OPT - isolator adapter

USB type A, female
to E-C-SB-USB/M12

50 mm

USB type A, male
to PC USB port

e USB 2.0 Full speed (12 MBps)

e electrical isolation 1 kV

e temperature range, -40° + +50° (relative humidity 25% + 75%)
e external power supply not required (power 400 mA output, 5V +10%)
e MTBF >1,2 million hours (MIL standard)

2.3 E-C-SB-USB/M12 - 4 m cable - only for on-board industrial and ex-proof electronics

Connector to on-board driver/controller side
M12 - 5poles - male

Connector to PC side
USB type A - male

1] +5V_USB (1)
2| D )
3] GND_USB GND_USB |4 _||||||- -
Shield connected 5| D+ D+ 8| Shield connected
to the housing (1) do not connect to the housing
2.4 E-C-SB-USB/BM - 3 m cable - only for off-board industrial electronics
Connector to off-board driver/controller side Connector to PC side
Mini USB type B - male USB type A - male
S[1]+5V_USB +5V_USB [1]*
54321 £ [2|D- D-|2
==} < [3[D~ D+ 3 Illlllﬂ
-~ [4]1D
) -, 4321
Shield connected .|5] GND_USB  GND_USB |4] Shield connected
to the housing to the housing
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| 3| BLUETOOTH connection - ADAPTER AND CABLE

E-SW / Z-SW software permit valve's parameterization through Bluetooth (1).

3.1 Connection tools by driver/controller type

Adapter and cables shown in the image below can be ordered individually or in a single solution purchasing a dedicated kit: E-KIT-BTH

from drivers/controllers USB port

On-board industrial electronics:
AEB, AES, REB, RES

TEB, LEB, TES, LES PES
TEZ, LEZ

On-board ex-proof electronics:
AES, RES

TES, LES, PES

TEZ, LEZ

E-C-SB-M12/BTH cable

| E-A-SB-USB/BTH adapter

Off-board industrial electronics:
E-BM-AES, E-BM-RES
E-BM-TEB/LEB, E-BM-TES/LES
Z-BM-TEZ/LEZ, Z-BM-KZ

E-C-SB-BM/BTH cable
[nEe: gﬂﬂm ,,,,,

to PC Bluetooth

(1) Bluetooth adapter is not compatible with E-BM-AES and E-BM-RES drivers

(2) If PC has not built-in Bluetooth, use standard USB to Bluetooth dongle compatible with E-A-SB-USB/BTH specification

(please refer to STARTUP-BTH guide)

3.2 E-A-SB-USB/BTH - Bluetooth adapter

¢ USB male connector, type A
o type of radio interface: Bluetooth Class 2

p .
to E-C-SB-USB/BTH s, (SPP Profile)

Atos spa.-
21018 Sesto Calends - Varese - laly

otosA  ce
USB type A, male E-A-SB-USB/BTH )))) to PC Bluetooth
comMO  OBTH

e frequency: 2.402 GHz to 2.480 GHz
¢ LEDs indicate the actual working condition
e |P20 protection degree

WARNING: Bluetooth adapter is available only for European, USA and Canadian markets!
Bluetooth adapter is certified according to RED (Europe), FCC (USA) and ISED (Canada) directives

3.3 E-C-SB-M12/BTH - 0,4 m cable - only for on-board industrial and ex-proof electronics

e temperature range, -20 + +70 °C (storage -40 + +70 °C)
e external power supply not required (from Atos drivers/controllers only)
e protocol: Bluetooth Classic Version 2.x , 3.x supporting Serial Port Profile

* max RF transmission power: Class 2 Output Power (+1.5 dBm typical)

Connector to on-board driver/controller side
M12 - 4poles - male

Connector to Bluetooth adapter side
USB type A - female

1][+6V_USB  +5V_USB [1]™,
3[GND_USB GND_USB [4]| |
4|D- D-[2] -
3 4 ) D D .
Shield connected 5|b+ *13]: Shield connected

to the housing to the housing

4321

3.4 E-C-SB-BM/BTH - 0,2 m cable OTG - only for off-board industrial electronics

Connector to off-board driver/controller side
Mini USB type B - male

Connector to Bluetooth adapter side
USB type A - female

to the housing

S[1]+5V_USB +5V_USB [ 1]~
12345 S [2]D- D-[2| ™
—— [ [ ki |
. [4]ID
Shield connected .|5[ GND_USB GND_USB 4] Shield connected

to the housing




E IR infrared - USB COMMUNICATION ADAPTER - only for E-MI-AS-IR drivers

The adapter have to be connected to the USB communication port of PC to activate the IR infrared communication interface towards Atos
digital electrohydraulics.

4.1 Connection tools by driver type

from drivers IR interface o PC USB port

E-A-PS-USB/IR adapter

On-board industrial electronics:
E-MI-AS-IR

4.2 E-A-PS-USB/IR - 3 m adapter

Infrared USB e direct infrared communication with the driver

g% o0, e USB male connector, type A
% 3 H [} I |||IIIE e plug-in format for direct infrared connection on the driver
i O e transmission rate 9,6 kbit/s

e external power supply not required (USB supply)

E PS serial RS232 - USB COMMUNICATION ADAPTER AND CROSS CABLES - only for E-BM-AS drivers

The adapter have to be connected to the USB communication port of PC to activate the PS serial RS232 communication interface towards Atos digital
electrohydraulics. The cross cables connect the relevant connector of the USB adapter with the communication port of the digital drivers.

5.1 Connection tools by driver type

from drivers PS serial RS232 port
to PC USB port

Off-board industrial electronics:

E-A-PS-USB/DB9 adapter
E-BM-AS

S

] E-C-PS-DB9/RJ45 cable

Note: the adapter is not required if PC is already equipped with a serial RS232 communication port

5.2 E-A-PS-USB/DBS9 - 0,45 m adapter

RS232 uss ¢ DB9 male connector according to serial RS232 specification

e USB male connector, type A
: ""“E e transmission rate from 1,6 kbit/s up to 225 kbit/s

e external power supply not required (USB supply)

5.3 E-C-PS-DB9/M12 - 4 m cable

Connector to driver side Connector to adapter/PC side
M12 - 5poles - female DB9 - 9poles - female

! 2 —F RS_TX PC_RX = e
5 N E: RS_RX PC_TX[3 :(ﬁ[q]:@] [o X o}
“...[3] RS_GND PC_GND |5/ .
4 3 ) ’ 9 8 7 6

Connect the cable shield to the metallic housing of DB9 connector

al
N

IS

w

5.4 E-C-PS-DB9/RJ45 - 2,5 m cable

Connector to driver side Connector to adapter/PC side
RJ45 - 8poles - male DB9 - 9poles - female

~"[6] RS_TX PC_RX
g4 e PC_TX

RS_GND PC_GND |5] .~

o

£
o [0 )
o_[fe?]
i
>0

\
7

Connect the cable shield to the metallic housing of DB9 connector
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@ ETHERNET CABLE WIRING DIAGRAM - only for EH, EW, El and EP

Typical ethernet cable wiring diagram from industrial M12 connectors to standard RJ45 ethernet connectors.

Connector to ethernet network
RJ45 - 8poles - male

Connector to driver side
M12 - 4poles - male

ST white/orange [ 1]™,
L3 TX- orange |2
] . 2[R whitelgreen [3] & 'ﬁ
5 f - (4 RX green [6] .- PN
12345678

Connect the cable shield to the metallic housing of M12 connector

FIELDBUS TERMINATORS - only for BC and BP

For TES, LES, PES, TEZ, LEZ series 40 or higher in BC and BP executions, the fieldbus terminator has to be used.

Note: fieldbus terminators not available for ex-proof electronics

E - TRM - BC - M12 / 5PM
Connector:
T inat 5PM = to BC executions, drivers/controllers
erminator 4PF = to BP executions, drivers/controllers
Fieldbus interfaces:
BC = CANopen Connector:
BP = PROFIBUS DP M12 = from M12 output fieldbus connector, drivers/controllers

7.1 M12 - terminators for fieldbus network
The fieldbus terminators are required when output fieldbus connector has to be used as network end point.

E-TRM-BC-M12/5PM network CANopen terminator

Adapter side

M12 - 5 poles
male

to PC \‘l 7
USB port

to PROFIBUSDP
network

to CANopen
network

|
ittt

1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

Adapter side 390 ohm
M12 - 4 poles 1
female 221 ohm
1 2 2 —t S
_I;] 390 ohm 3 |
3 . ) N .
terminator connection example for .
4 3 4 TES, LES, PES, TEZ, LEZ fieldbus network

series 40 or higher

FIRMWARE UPDATE

It is possible to update the firmware of the following digital drivers and controllers, using proper USB communication port.
The firmware update is allowed starting from electronics series listed into the table or higher series:

Industrial electronics

ER-AEBST0 | ERMREBS10 | EBV-AESS10 | ERFEBSIO | EBMIEBSIO | ERMIESsAD | EBVESSIO | ERFESSSA | EBVTESSSIO | L piores o
ERFAESs40 | E-R-RESs10 | E-BM-RESs10 | E-R-LEBs10 | E-BV-LEBs10 | E-R-LESs40 | E-BM-LESs10 | ERM-LESSsd0 | EBMLESSs10
ZRI-TEZ 540 ZBM-TEZ 10
ZRHEZsd0 | ZBMKZSI0 | 7 B\E7 510
Ex-proof electronics
ERATESS40 |E-RATESSs40
ERAAES 40 | ERARESSA0 | £ op i FSoa0 | E-RA-LES-S 540
7-RATEZ 540 |Z-RA-TEZSS $40
Z-RALEZ 340 |Z-RALEZ-S 540




| 9| RECCOMENDED TOOLS SELECTION

9.1 Industrial and ex-proof electronics

Model Code Series | Software Cable USB Adapter Terminator
IR | E-MI-AS-IR 11 E-A-PS-USB/IR
PS | E-BM-AS 10 or higher E-C-PS-DB9/RJ45 | E-A-PS-USB/DB9
E-BM-AES, E-BM-RES 10 or higher
E-C-SB-USB/BM
E-BM-TEB, E-BM-LEB, E-BM-TES, E-BM-LES (1) 10 or higher | E-SW-BASIC
AEB, REB (1) 10 or higher
TEB, LEB (1) 10 or higher
E-C-SB-USB/M12
NP | TES, LES (1) 40 or higher E-A-SB-USB/OPT
TES, LES, PES with SP, SF, SL options (1) 40 or higher
E-SW-BASIC/PQ
E-BM-TES, E-BM-LES with SP, SF, SL options (1) 10 or higher E-C-SB-USB/BM
TEZ, LEZ (1) 40 or higher E-C-SB-USB/M12
Z-SW-FULL
Z-BM-KZ, Z-BM-TEZ, Z-BM-LEZ (1) 10 or higher E-C-SB-USB/BM
BP E-BM-AES, E-BM-RES 10 or higher E-C-SB-USB/BM
BC [RES(1) 10 or higher | E-SW-FIELDBUS E-A-SB-USB/OPT
EH : E-C-SB-USB/M12
AES (1) 40 or higher
E-BM-TES, E-BM-LES (1) 10 or higher E-C-SB-USB/BM
E-SW-FIELDBUS
gg TES, LES (1) 40 or higher E-C-SB-USB/M12
EH | E-BM-TES, E-BM-LES with SP, SF, SL options (1) 10 or higher E-C-SB-USB/BM
E-SW-FIELDBUS/PQ E-A-SB-USB/OPT
EI;'IV TES, LES, PES with SP, SF, SL options (1) 40 or higher E-C-SB-USB/M12
Ep | TEZ LEZ (1) 40 or higher E-C-SB-USB/M12
Z-SW-FULL
Z-BM-KZ, Z-BM-TEZ, Z-BM-LEZ (1) 10 or higher E-C-SB-USB/BM
(1) Drivers/controllers compatible with Bluetooth adapter E-A-SB-USB/BTH (see 3.1)
9.2 Phase out industrial electronics
Model Code Series | Software Cable USB Adapter Terminator
IR |E-MI-AS-IR 10 E-SW-IR E-A-PS-USB/IR
AES 30
E-SW-BASIC
AERS, TERS, TES, LES 31
E-C-PS-DB9/M12
PS | TES, LES, PES with SP, SF, SL options 31 E-SW-BASIC/PQ E-A-PS-USB/DB9
TEZ, LEZ 10
Z-SW-FULL
Z-ME-KZ-PS 10 or higher E-C-PS-DB9/DB9
AES 30 E-C-PS-DB9/M12
E-SW-FIELDBUS
AERS, TERS, TES, LES 31 E-A-PS-USB/DB9
BP | TES, LES, PES with SP, SF, SL options 31 E-SW-FIELDBUS/PQ | E-C-BP-DB9/M12 E-TRM-BP-DB9/DB9
TEZ, LEZ 10 E-A-PS-USB/DB9
Z-SW-FULL
Z-ME-KZ-PS/BP 10 or higher E-C-PS-DB9/DB9 | E-A-PS-USB/DB9
AES 30 E-C-PS-DB9/M12 | E-A-PS-USB/DB9
E-SW-FIELDBUS
BC AERS, TERS, TES, LES 31
TES, LES, PES with SP, SF, SL options 31 E-SW-FIELDBUS/PQ E-C-BC-DB9/M12 | E-A-BC-USB/DB9 | E-TRM-BC-DB9/DB9
TEZ, LEZ 10 Z-SW-FULL
EH | AES 30 E-SW-FIELDBUS E-C-PS-DB9/M12 | E-A-PS-USB/DB9
9.3 Phase out ex-proof electronics
Model Code Series | Software Cable USB Adapter Terminator
AES 30
PS E-SW-BASIC E-C-PS-DB9/M8 E-A-PS-USB/DB9
AERS, TERS, TES, LES 31
BP AES 30 E-C-PS-DB9/M8 E-A-PS-USB/DB9
AERS, TERS, TES, LES 31 E-C-BP-DB9/RA E-A-BP-USB/DB9 | E-TRM-BP-DB9/DB9
E-SW-FIELDBUS
BC AES 30 E-C-PS-DB9/M8 E-A-PS-USB/DB9
AERS, TERS, TES, LES 31 E-C-BC-DB9/RA E-A-BC-USB/DB9 | E-TRM-BC-DB9/DB9
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Fieldbus features

BC (CANopen), BP (PROFIBUS DP), EH (EtherCAT),
EW (POWERLINK), EI (EtherNet/IP), EP (PROFINET RT/IRT)

Typical CANopen or PROFIBUS DP fieldbus network

Analog

r
1
1

Signalsi

1
[l o

Power
Supply

Typical EtherCAT, POWERLINK, EtherNet/IP or PROFINET RT/IRT fieldbus network
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GS510

Table GS510-5/E

Fieldbus communication interfaces are
available for digital proportional drivers
and controllers, granting several plus:

e more information available for machine
operation to enhance its performances

e improved accuracy and robustness of
digital transmitted information

e costs reduction due to simpler and stan-
dardized wiring solutions

e costs reduction due to fast and simple
installation and maintenance

e direct integration into machine’s com-
munication networks

These executions allow to operate propor-
tional valves and pumps through fieldbus
or using the analog signals on main con-
nector .

Fieldbus distributed-control

Fieldbus communication allows to share
all the available information of the digital
drivers and controllers (reference, moni-
tor, etc).

This distributed-control design allows to
implement powerful machines functionali-
ties for tuning, diagnostic, maintenance,
etc.

CANopen and PROFIBUS DP networks
consist of a common cable (2 twisted
wire, () for digital communication: seve-
ral devices (node ®) can be connected
to this main cable by means of short
cable branches @.

The two endpoints of the main cable must
be terminated with specific devices (ter-
minator, (®) to dissipate the communica-
tion signal’s energy thus preventing inter-
ferences and degradations of fieldbus
transmission.

EtherCAT, POWERLINK, EtherNet/IP
and PROFINET RT/IRT networks consist
in a Ethernet common cable (4 twisted
wire, ®) for digital communication. All
slave, adapter and 10 device have
always the double connector for signal
input @ and signal output (®.

The main Ethernet cable starting from the
master, scanner and IO controller has to
be connected to the slave, adapter and
10 device input connector.

The slave, adapter and 10 device output
connector has to be connected to the
next slave, adapter and 10 device input
connector.
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E CANopen features for digital drivers and controllers in BC execution

Physical

Serial input format  Industrial field-bus with optical insulation type CAN-Bus 1ISO11898
Transmission rate  Transmission rates from 10 Kbit/s to 1 Mbit/s

Max node 32 per segment without repeater; 127 per segment with repeater

Communication Protocol

Data Link Layer DS301 V4.2.0 - based on CAN standard frame with 11-bit identifier
Device Profile DS408 - Fluid Power Technology (EN50325-4)

Device type Slave

Startup and configuration (as per DS301+DSP305)
Boot up process Minimum boot-up
Node setting LSS (Layer Setting Services)
SDO
E-SW-FIELDBUS and Z-SW-FULL programming software
Baudrate setting LSS (Layer Setting Services), SDO
Baudrate 10/20 /50 (default) / 125 / 250 / 500 / 1000Kbit/s

Fieldbus communication diagnostic (as per DS301)

Device Error Emergency
Network Error Node Guarding
Heartbeat

Real-time communication (as per DS301 + DS408)

RPDO 4 mappable PDOs to the drivers:
AES, BM-AES, TES, BM-TES, LES, BM-LES, RES, BM-RES, PES
4 mappable PDOs to the controllers:
TEZ, BM-TEZ, LEZ, BM-LEZ, BM-KZ

TPDO 4 mappable PDOs from the drivers:
AES, BM-AES, TES, BM-TES, LES, BM-LES, RES, BM-RES, PES

4 mappable PDOs from the controllers:
TEZ, BM-TEZ, LEZ, BM-LEZ, BM-KZ

R(T)PDO types Event Triggered, Remotely requested, Sync(cyclic) and Sync(acyclic)

Non real-time communication (as per DS301 + DS408)
SDO 1SDO (1 Server + 1 Client)

Standard references

1SO 11898

Road Vehicles — Interchange of digital
information controller area network (CAN)
for High-speed communication
EN50325-4

Industrial communication subsystem
based on ISO 11898 (CAN) for controller
device interfaces

CiA DS301

CANopen — Application Layer and
Communication Profile for Industrial
Systems

CiA DR303-1

Cabling and connector pin assignment
CiA DSP305

CANopen — Layer Setting Services and
Protocol

CiA DS408

CANopen — Device Profile for Proportional
Hydraulic Valves v 1.5.2

Programming interface

Configuration file

Manuals

E-MAN-S-BC and STARTUP-FIELDBUS, enclosed in programming software DVD E-SW-FIELDBUS
Z-MAN-S-BC and STARTUP-FULL, enclosed in programming software DVD Z-SW-FULL

E-SW-FIELDBUS and Z-SW-FULL software using proper cable/adapter (see tech table GS500) or CANopen master device

EDS (Electronic Data Sheet), enclosed in programming software DVD E-SW-FIELDBUS and Z-SW-FULL




@ PROFIBUS DP features for digital drivers and controllers in BP execution

Physical

Serial input format

Transmission rate
Max node

Data Link Layer
Device Profile
Device type

Boot up process

Node setting

Baudrate setting
Baudrate

Device error

PZD

Cyclic mode

PKW

Industrial field-bus with optical insulation type PROFIBUS-DP RS485

European fieldbus standard (lev.1 — EN50170-part 2)
Transmission rates from 9,6 Kbit/s to 12 Mbit/s
32 per segment without repeater; 126 node with repeater

Communication Protocol

PROFIBUS DPVO - IEC 61158 (type 3)
PROFIBUS-DP Profile for Fluid Power Technology
Slave

Startup and configuration

SAP 61 for sending parameter setting data

SAP 62 for checking configuration data

SAP 55

E-SW-FIELDBUS and Z-SW-FULL programming software
Automatic

9,6/19,2/45,45/93,75/187,5 /500 / 1500 / 3000 / 6000 / 12000 Kbit/s

Fieldbus communication diagnostic

SAP 60

Real-time communication

Process data area of PPO telegram by Data Exchange, default SAP:

cyclic transmission of standard Profibus frame

Standard electronics - drivers

PPO type 3, 113, 213, 230 for:

AES, BM-AES, TES, BM-TES, LES, BM-LES, RES, BM-RES
PPO type 5, 115, 214, 240 for:

TES, BM-TES, LES, BM-LES, PES with alternated P/Q control
Note: PPO type 213, 230, 214, 240 are customizable by user

Standard electronics - controllers

PPO type 1, 111, 121, 123 for:
TEZ, BM-TEZ, LEZ, BM-LEZ, BM-KZ

PPO type 1, 101, 103, 111, 121, 128, 223, 227 for:
TEZ, BM-TEZ, LEZ, BM-LEZ, BM-KZ with alternated P/Q control

Note: PPO type 223, 227 are customizable by user

standard, sync and freeze

Non real-time communication

Parameter data area of PPO telegram by Data Exchange, default SAP:

acyclic transmission of standard Profibus frame

Standard references

PROFIBUS profile

PROFIBUS Profile,

Fluid Power Technology,

Edition Oct. 2001

VDMA profile

Fluid Power Technology,
Proportional Valves and
Hydrostatic Transmissions, ver 1.1

Manuals

Configuration file
GSD (General Station Description) enclosed in programming software DVD E-SW-FIELDBUS and Z-SW-FULL

Programming interface
E-SW-FIELDBUS and Z-SW-FULL software using proper cable/adapter (see tech table GS500) or PROFIBUS DP master device

E-MAN-S-BP and STARTUP-FIELDBUS, enclosed in programming software DVD E-SW-FIELDBUS
Z-MAN-S-BP and STARTUP-FULL, enclosed in programming software DVD Z-SW-FULL
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E EtherCAT features for digital drivers and controllers in EH execution

Physical

Serial input format
Transmission rate
Max node
Ethernet Standard
EtherType

Cable length
Cable type
Network topology
Termination

Data Link Layer

Device Profile

Device type
Supported protocol

Node setting

Baudrate

Device Error

RPDO
TPDO
R(T)PDO types

SDO

Industrial fieldbus type Fast Ethernet galvanically insulated IEC 61158-2
2 x 100 Mbit/s (Fast Ethernet, Full-Duplex)

65535 slaves

ISO/IEC 8802-3 frame format

0x88A4 according to IEEE 802.3

0,2 - 100m (between two slave devices)

CATS5 (4 wire twisted pair) according with T568B

Line, tree and star

Device internally

Communication Protocol

EtherCAT use Standard Ethernet Frames:
ISO/IEC 8802-3 + IEC 61784-2

CANopen over EtherCAT (CoE) DS408 - Fluid Power Technology
EN 50325-4

Slave

CANopen SDO Mailbox-Interface “CoE”
Network Management

PDO

PDO Watchdog

Cycle time min 1 msec

Startup and configuration (as per DS301+DSP305)

Automatic position addressing
Device node addressing
100 Mbit/s (Automatic)

Fieldbus communication diagnostic (as per DS301)

Emergency

Real-time communication (as per DS301 + DS408)

4 PDOs messages to the driver and controller (up to 32 byte for each PDO)
4 PDOs messages from the driver and controller (up to 32 byte for each PDO)
Remotely requested

Non real-time communication (as per DS301 + DS408)

1SDO (1 Server + 1 Client)

Standard references

ISO 11898

Road Vehicles — Interchange of digital
information controller area network (CAN)
for High-speed communication

EN 50325-4

Industrial communication subsystem
based on ISO 11898 (CAN) for controller
device interfaces

CiA DS301

CANopen — Application Layer and
Communication Profile for Industrial
Systems

CiA DSP305
CANopen — Layer Setting Services and
Protocol

CiA DS408
CANopen — Device Profile for
Proportional Hydraulic Valves v 1.5.1

IEC 61076-2-101

Connectors for electronic equipment

- Product Requirements -

Part 2-101: Circular connectors

- Detail specification for M12 connectors
with screw-locking

IEC 61158-2

Industrial communication networks

- Fieldbus specification -

Part 2: Physical layer specification and
service definition

IEC 61784-2

Industrial communication networks

- Profiles -

Part 2: Additional fieldbus profiles for real-
time networks based on ISO/IEC 8802-3

Manuals

Configuration file
XML (Extensible Markup Language) enclosed in programming software DVD E-SW-FIELDBUS and Z-SW-FULL

Programming interface
E-SW-FIELDBUS and Z-SW-FULL software using proper cable/adapter (see tech table GS500) or EtherCAT master device

E-MAN-S-EH and STARTUP-FIELDBUS, enclosed in programming software DVD E-SW-FIELDBUS
Z-MAN-S-EH and STARTUP-FULL, enclosed in programming software DVD Z-SW-FULL




E POWERLINK features for digital drivers and controllers in EW execution

Physical

Serial input format
Transmission rate
Max node
Ethernet Standard
EtherType
Integrated Hub
Cable length
Cable type
Network topology

Ethernet Hub

Data Link Layer
Comm. Profile

Device Profile
Device type

Node setting
Baudrate

RPDO

TPDO

Industrial fieldbus type Fast Ethernet galvanically insulated IEC 61158-2
2 x 100 Mbit/s (Fast Ethernet, Half-Duplex)

239 slaves

ISO/IEC 8802-3 frame format

0x88AB according to IEEE 802.3

0,2 - 100m (between two slave devices)

CATS5 (4 wire twisted pair) according with T568B

Line, tree, star, daisy chain, ring structure or any combination of these topo-
logies

Integrated with 2 ports:

- one led for Link/Activity indicator (on each port)

- one bicolor led Status/Error indicator

Communication Protocol

POWERLINK use Standard Ethernet Frames:
ISO/IEC 8802-3 + |IEC 61784-2

EPSG DS 301 v1.2

CANopen over Ethernet based on DS408 - Fluid Power Technology
Slave - supported features:

- Ethernet POWERLINK v2.0

- Ring Redundancy

- Support PollRsponse Chaining

- Support Multiplexing

- Cycle time min 200 psec

- SDO Multiple Parameter Read/Write

Startup and configuration (as per EPSG DS301 + EPSG DS 302-A/B/C/D/E)

E-SW-FIELDBUS and Z-SW-FULL programming software
100 Mbit/s (Automatic)

Fieldbus communication diagnostic

Custom parameters mappable on TPDO for emergency diagnosis

Real-time communication (as per EPSG DS301 + DS408)

1 PDO message to the driver

(max number of of mapping parameters is Device specific)
1 PDO message from the driver

(max number of of mapping parameters is Device specific)

Standard references

EPSG DS301
Ethernet POWERKLINK
Communication Profile Specification v 1.2

EPSG DS302-A/B/C/D/E

Ethernet POWERKLINK

Part A: High Availability v1.1

Part B: Multiple ASnd v1.0

Part C: PollResponse Chaining v1.0
Part D: Multiple PReg/PRes v1.0

Part E: Dynamic Node Allocation v1.0

EPSG DS311
Ethernet POWERKLINK
XML Device Description v 1.0

CiA DS408
CANopen — Device Profile for Proportional
Hydraulic Valves v 1.5.1

IEC 61076-2-101

Connectors for electronic equipment

- Product Requirements -

Part 2-101: Circular connectors

- Detail specification for M12 connectors
with screw-locking

IEC 61158-2

Industrial communication networks

- Fieldbus specification -

Part 2: Physical layer specification and
service definition

IEC 61784-2

Industrial communication networks

- Profiles -

Part 2: Additional fieldbus profiles for real-
time networks based on ISO/IEC 8802-3

IEC 61784-3

Industrial communication networks
- Profiles -

Part 3: Functional safety fieldbuses -
General rules and profile definitions

IEC 61158-300/400/500/600

Industrial communication networks

- Fieldbus specifications -

Part 300: Data Link Layer service  defini-
tion

Part 400: Data Link Layer protocol speci-
fication

Part 500: Application Layer service defini-
tion

Part 600: Application Layer protocol spe-
cification

ISO 15745-1

Industrial automation systems and
integration - Open systems application
integration framework -

Part 1: Generic reference description

Manuals

Configuration file
XDD (XML Device Description) enclosed in programming software DVD E-SW-FIELDBUS and Z-SW-FULL

Programming interface
E-SW-FIELDBUS and Z-SW-FULL software using proper cable/adapter (see tech table GS500) or POWERLINK master device

E-MAN-S-EW and STARTUP-FIELDBUS, enclosed in programming software DVD E-SW-FIELDBUS
Z-MAN-S-EW and STARTUP-FULL, enclosed in programming software DVD Z-SW-FULL
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E EtherNet/IP features for digital drivers and controllers in El execution

Physical Standard references
Ethernet Standard ~ ISO/IEC 8802-3 frame format IEC 61918
EtherType 0x08E1 according to IEEE 802.3 Industrial communication networks
Transmission rate  10/100 Mbit Full/Half-Duplex i Irjstallanlon of cgmmumcatlon networks
Integrated 2-port switch inindustrial premises
Cable length max 100m IEC 61076-2-101 ] )
Cable type CATS5 (4 wire twisted pair) according with T568B Connectors for .electronlc equipment
Network tonol Device Level Rina (DLR). I ar struct - Product Requirements -
etworl opo ogy : evice eve. ing ( ), linear, star structure Part 2-101: Ciroular conneciors
Ethernet switch integrated with two ports - Detail specification for M12 connectors
Led indicator 2 led for Link/Activity indicator (on each port) and with screw-locking
1 bicolor led for Status/Error indicator IEC 61158-1
Industrial communication networks
- Fieldbus specification -
Part 1: Overview and guidance for the
Communication Protocol IEC 61158 and IEC 61784 series
ODVA CIP Object Model IEC 61158-2
ODVA CIP Object library for Generic Device Profile Industrial communication networks
- Identity Object (0X01) - Fieldbus specn‘lcatlon -
- Message Router Object (0x02) Part .2' Phygl(?gl layer specification and
) service definition
- Assembly Object (0x04)
- Connection Manager Object (0x06) IEC 61784'1 o
. Industrial communication networks
- Parameter Object (OxOF) )
) - Profiles -

- DLR Object (0x47) Part 1: Fieldbus profile

- QoS Obpct (0x48h) IEC 61784-2

- Port Object (0xF4) Industrial communication networks

- TCP/IP Object (0xF5) - Profiles -

- Ethernet Link Object (OxF6) Part 2: Additional fieldbus profiles for real-
Valve parameters accessible via Vendor Specific Object 0xA2 time networks based on ISO/IEC 8802-3
IP address setting (range 0.0.0.0 - 255.255.255.255): IEC 61784-3

- TCP/IP Object (0xF5) Industrial communication networks

-DHCP - Profiles -

Part 3: Functional safety fieldbuses -

- Auxiliary USB communication + Atos Software } .
General rules and profile definitions

1/O Adapter and Explicit Message Server device type

Cyclic data transmission via Implicit Messages (transport class 1) IEC 61_784'5'2 o
. . Industrial communication networks
- Minimum RPI for Implicit Messages 1ms - Profiles -

- Total number of supported class 1 connections: 4 Part 5-2: Installation of fieldbuses -

- Up to 5 parameters and 20 bytes for each connection Installation profiles for CPF 2
- Trigger types: Cyclic CoS 1SO 15745-4
Acyclic data transmission via Connected and Unconnected Explicit Messages (transport class 3) Industrial automation systems and
- Minimum RPI for Explicit Messages 100ms integration - Open systems application
- No. of simultaneous Class 3 connections: 6 integration framework -

Part 4: Reference description for Ethernet-
based control systems

Programming interface
E-SW-FIELDBUS and Z-SW-FULL software using proper cable/adapter (see tech table GS500) or EtherNet/IP scanner device

Configuration file
EDS (Electronic Data Sheet) enclosed in programming software DVD E-SW-FIELDBUS and Z-SW-FULL

Manuals

E-MAN-S-EI and STARTUP-FIELDBUS, enclosed in programming software DVD E-SW-FIELDBUS
Z-MAN-S-El and STARTUP-FULL, enclosed in programming software DVD Z-SW-FULL




E PROFINET RT/IRT features for digital drivers and controllers in EP execution

Physical

Ethernet Standard ~ ISO/IEC 8802-3 frame format

EtherType 0x8892 according to IEEE 802.3

Transmission rate 100 Mbit Full-Duplex

Integrated 2-port switch

Cable length max 100m

Cable type CATS5 (4 wire twisted pair) according with T568B
Network topology line, star, tree and ring structure

Ethernet switch integrated with two ports

Led indicator 2 led for Link/Activity indicator (on each port) and

1 bicolor led for Status/Error indicator

Communication Protocol

PROFINET use Standard Ethernet Frames:

ISO/IEC 8802-3 + IEC 61784-2

IO device - supported features:

- complies with PROFINET IO conformance Class A, B, C
- Acyclic parameter Channel

Data Link Layer

Device type

- Real Time (RT) and Isochronous Real Time (IRT) communication
- Up to 8 input/output parameters for real time data exchange

- PROFINET specific diagnostic support

- Media Redundancy Protocol (MRP)

- DCP Discovery and Configuration Protocol supported

- Identification & Maintenance (I&M)

- Cycle time min: 1 msec [RT], 250 ysec [IRT]

Startup and configuration

Address setting
Discovery and Configuration Protocol)

Baudrate 100 Mbit/s (Automatic)

Fieldbus communication diagnostic

Custom parameters mappable on real time communication for emergency diagnosis

Real-time communication
for drivers: AES, BM-AES, TES, BM-TES, LES, BM-LES, RES, BM-RES, PES

up to 5 input parameters for real time data exchange
up to 5 output parameters for real time data exchange

Modular config

for controllers: TEZ, BM-TEZ, LEZ, BM-LEZ, BM-KZ
up to 8 input parameters for real time data exchange
up to 8 output parameters for real time data exchange

IP Address and Station Name are assigned automatically by IO controller (e.g.

Standard references

IEC 61918

Industrial communication networks

- Installation of communication networks
in industrial premises

IEC 61076-2-101

Connectors for electronic equipment

- Product Requirements -

Part 2-101: Circular connectors

- Detail specification for M12 connectors
with screw-locking

IEC 61158-1

Industrial communication networks

- Fieldbus specification -

Part 1: Overview and guidance for the
IEC 61158 and IEC 61784 series

IEC 61158-2

Industrial communication networks

- Fieldbus specification -

Part 2: Physical layer specification and
service definition

IEC 61158-5-10

Industrial communication networks

- Fieldbus specification -

Part 5-10: Application layer service defini-
tion — Type 10 elements

IEC 61784-1

Industrial communication networks
- Profiles -

Part 1: Fieldbus profile

IEC 61784-2

Industrial communication networks

- Profiles -

Part 2: Additional fieldbus profiles for real-
time networks based on ISO/IEC 8802-3

IEC 61784-5-3

Industrial communication networks
- Profiles -

Part 5-3: Installation of fieldbuses -
Installation profiles for CPF 3

Programming interface

Configuration file

Manuals

Z-MAN-S-EP and STARTUP-FULL, enclosed in programming software DVD Z-SW-FULL

E-MAN-S-EP and STARTUP-FIELDBUS, enclosed in programming software DVD E-SW-FIELDBUS

E-SW-FIELDBUS and Z-SW-FULL software using proper cable/adapter (see tech table GS500) or PROFINET controller.

GSDML (Electronic Data Sheet) enclosed in programming software DVD E-SW-FIELDBUS and Z-SW-FULL
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S A

Mounting surfaces for electrohydraulic valves

ISO standard, for directional, pressure and flow control valves plus pressure switches

E ISO 4401: 2005 - for directional, pressure and flow control valves

Table PO05-2/E

I Valve type
Mounting surfaces dimensions [mm] ISO code / ports size " " velyp
[mm] industrial ex-proof
DH*
DLOH / DLOK
4401-03-02-0-05 DLE% //DLEE'M DHA / DHW
- M3 0 Qv-06 DLAH / DLWH
1 - ° RZMA
! - o RZMO
mL Jr [ ra ‘ RZGO RZGA
w4 N NV N VA DHZE / DHZO DHZA
| A B m DLHZA
| 4 P,A B, T=@75max DLHZO
O | P| 9 R ’ QUH QVHZA
=T r without Y port H* (modular)
215
302
405 4401-03-03-0-05
DHZO /Y DHZA /Y
DLHZO /Y DLHZA /Y
Y port only for 4401-03-03-0-05 P,AB,T=075max
Y = @ 3,3 max
8 Mé
= 2 11 _ 4401-05-04-0-05 DKE
L R P B DKZOR DKZA
= i
o 8 RL %A B PV | DLKZOR DLKZA
N i JV Y ‘ QVKZOR QVKZA
> T r o) ' P,A B, T=0@112max K* (modular)
L_ _ I )
32 without X and Y port
16.7
27
373 4401-05-05-0-05 DKE/Y
08 DKZOR /Y DKZA /Y
5 DLKZOR/Y DLKZA /Y
62 DP-1* DPHA-1*/ DPHW-1
DPH-1* DPZA-*1
P, A B, T=0 11,2 max DPZO-*-1*
X and Y port only for 4401-05-05-0-05 Y Y = 6.3 max
M10 Mé
[ i,\ | o
| TP X " El
A |
A B S 4401-07-07-0-05 o
i Fasilan i D[;E*Z o DPHA-2 / DPHW-2
D e ‘g ! DPZO; o DPZA-*-2
L};; - ] B P,A B, T=0175max B
|83 | pr_o* [
N Y = 063 max J (modular)
50
65.9
76.6
88.1
101.6

P005
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Mounting surfaces dimensions [mm] IS0 cc:)delports - - Valve type
size [mm] industrial ex-proof
[ & & gt
waf | DT
LTT, TP (Y I
X Al B 4401-08-08-0-05 DP-4*
U DPHA-4 / DPHW-2
& | o— & e DPH*-4* DP7A 4
56 i T P A B,T =@ 25max DPZO-*-4* o
2 X, Y,L=@ 11,2 max JP*-3* (modular)
53.2
77
945
100.8
12.7
130.2
AR t - ey
| E) 0 @‘ wn un
wod AN | D LER
| 2
IENEARN PP
Ks — %3
AR s I
‘ X| ) 4401-10-09-0-05 Dz:*e;* DPHA6
) DPZA-*-6
@?f ? gﬁi fz P, A, B, T =0 32max DPZO-*-6*
413 X,Y,L=0 11,2 max
76.2
825
14.3
147.6
168.3
190.5
% O s O
!/ CIN[/IN 1A
| g
‘ L | ¥ 8 ©
! LA B ! g
1 x] AN -
01-10-09-0-05
P LN
< ¢ [ & 1O P.AB,T=050 DPZO-"8" :
| 43 B B - max
762 X, Y, L=@ 11,2 max
82.5
14.3
147.6
168.3




@ ISO 6264: 2007 - for pressure relief valves

Mounting surfaces dimensions [mm] ISO code / ports size - - Valve type
[mm] industrial ex-proof
7 N
LA ‘
\¥%4
M12 P T ‘
! X - . A 6264-06-09-1-97 AGAM-10/AO
| 2 5 ‘ NI AGAM-10 AGAM-10 / WO
i P.T=0 14,7 max AGMZO--10 AGMZA-"-10
475 X =@ 4,8 max
54
‘ N
M16 P T g 1
T N B S
‘ X/t/ N 6264-08-11-1-97
! & & \ AGANL20 AGAM -20 / AO
! i 1 o AGMZO-*-20 AGAM-20 / WO
23.8| | 14 T 4 max AGMZA-*-20
34.9 X =@ 6,3 max
57.2
79.4
90.5
-1, ~ ~
‘ § My
uzo 7
‘ P T |
| i ™ <
| X—;}— { DR 6264-10-17-1-97
HapN iy m AGAM.32 AGAM-32 | AO
SR SO P.T =032 max AGMZO--32 AGAM-32 /WO
_ _ _ AGMZA-*-32
|38 12.7 X = @ 6,3 max
445
76.2
88.9

P005
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E ISO 5781: 2000 - for pressure reducing and piloted check valves

Mounting surfaces dimensions [mm] ISO code / ports size - . Valve type
[mm] industrial ex-proof
M10
_ (&)}
| E% o
[ o 5781-06-07-0-00
NGOG NN AGIS-10
B S g
T x| AGIR-10
P | 99 AGIU-10 AGRCZA-*-10
71 AGRL*-10
204 A, B =@ 14,7 max AGRCZO-*-10
18 X,Y = @ 4,8 max
357
429
M10
T T — 1
& Yef
i P 5781-08-10-0-00
\ E}A 8| s AGIS-20
‘ X N " AGIR-20
i D & D AGIU-20 AGRZA-*-20
n T AGRL*-20
a% A, B = @ 23,4 max AGRCZO-*-20
445 X, Y =@ 4,8 max
492
60.3
M10
- <
X o Yo
! A B ‘ $ 5781-10-13-0-00
| AN AN fg e
ENPVARNIVA = & AGIS-32
| x | AGIR-32
Q|19 9 AGIU-32 .
167 AGRL*-32
EZ
21 A, B = @ 32 max
59.6
627 X, Y =@ 4,8 max
67.5
84.1
E ISO 16873: 2002 - for pressure switches
Mounting surfaces dimensions [mm] ISO code / ports size [mm] Valve type
31
T 16873-01-01-0-02
fe &
I
M ‘ @P ‘ MAP
11, |
D | O
M3 P = @ 4 max

09/19
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SA

Mounting surfaces and cavities for cartridge valves

E CAVITIES DIMENSIONS for 2 WAY and 3 WAY CARTRIDGE VALVES type CART-LEH, CART-LEHM [mm]

Table P006-3/E

CAVITY for CART-LEH 2 way

2217 ¢
[Joos[cC ‘ ' M20x1 6H [OJoos[A]B
5 o167 [
<€ || 51517 [A]
5 i
o R S| o
£ N R
N 30° 300 & o| oif M [c]
B T o i i s
o| E AJ | 3! So
== i 2°| <
El & & 5| i 3o
| N P ~ 00
m m| m
285 |T
CAVITY for CART-LEH 3 way
+0.1
cavity dimensions 0217 o
[ Jo.05[A ‘ I'M20x1 6H [Q]o.05
h 216 H7 cavity edges and P, A, B, T connections
<€ |l g15H7 20°
- { o x
TR <€ _|1 014H7 8 g oE g B
n| | E| X Al 3055 i €l € E E
@ M ~ g (o)) 213H7 ,joo o E N~ :fT g
o - S N m
Tl ek "
BERNRS = = =
< %D go ‘% N c é ‘l
e o E| E
n| @ 0 P @| N T P
N | ? A
285 |T T
CART-LEHM 3 way
cavity dimensions 22177
[ ]oos[A /M20x1 6H [Q]0.05
J\ 218 H7 cavity edges and P, A, T connections
<€ |l o17H7 " N <
gl o 5 8] o B <€ Jlp16H7 = - = - I
n| g g v ] X - 20° t S
B3R5 £ Jlot5H7 w;/ SRR
|
3 é A - for 3C version é g A
N n nln
S P Bl o P
A - for 3A version A
T | 210 max. T
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@ CAVITIES DIMENSIONS for 2 WAY and 3 WAY EX-PROOF CARTRIDGE VALVES type CART-LAH [mm]

CAVITY for CART-LAH 2 way

38min

cavity dimensions

Loo5( ‘®32H7
-
. m19101 ©J0.05
J 216 H7
%7\ pishy|
< 3 H S S < =
2 0 1.90° TE &l ;
S Ty <&
<I <1 _
g ELJr ‘ S| Sof o
N 0~ QO
Qy vk RO.2 Fol Qe
m m
0.3x45°

5104

CAVITY for CART-LAH 3 way

@32H7

@ 19:01

©)0.05

216 H7

2 15H7

214 H7

o 13H7

5957

57 tg.ﬂ

509"

38 »8.1

263"

]

A

085 |T

115

0.3x45°

o

30

W
(@)

19.5min

24.5max
32min

37 max
44 min

cavity edges and P, A, B, T connections

49max

58 min
12.5max

Tl

M5 n°4 threaded holes

thread depth 10mm
/" deep drill hole 14mm

87

2

17.5

35 :04




@ CAVITIES DIMENSIONS for 3 WAY EX-PROOF CARTRIDGE VALVES type CART-LAHM [mm]

CAVITY for CART-LAHM-3A

cavity dimensions

©[0005 ‘ )wazw ]
& cavity edges and P, A, T connections
0195
9 18H7
owr | [€
~ [ [005[A]
oty | [€ o 0.3x45°
o7 | K€ o3 ]
n & \ 300
2 - [\ -
16/ S S
wlara 1 ﬁ_l I
L) G & N
8 3| _ 1o
¥ o e IR I
0| B> n| o~ =)
I e G
P € P E
A
@5+0.1
g0 | T T
450
CAVITY for CART-LAHM-3C
cavity dimensions
O[0005 ‘ )wazw n
& cavity edges and P, A, T connections
$19.5
9 18H7
orrr | R
= _ [005]A]
oty | € 2
o5H7 | K& o
N N
3 ~
W 3l 5
V ;l,\} JES DU P
L) o g QA -
ol = :
] "%, LR
— A s B
B < >
S— c c
P E E
2501
o0 | T T
450

MOUNTING SURFACE for CART-LAHM 3 way

M5 n°4 threaded holes

thread depth 10mm
‘ deep drill hole 14mm

115

=
=

o~
©
k?/ N A
S
Y___|___Y.
17.5 1175
35 2041
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E 1ISO 7368 COVER INTERFACE DIMENSIONS for 2 WAY and 3 WAY CARTRIDGE VALVES [mm]

Size from 16 to 63

E:02
D:0.2
C=02
g A 0.2 B :0.2 VALVE TYPE
- H Hl o on off
oy | 21 {Z#
5 | |
~ LIR
g 5 3 | Xl\( ) LR
Slw ‘ U ‘ Liqv
LIDD
| A - P LIDEW
W LIDBH
i
_ 2y LIDO
LIDB
L LIDR
LIDAS
proportional
LIQZO-T*

LIQZO-L* 2 way
LIQZO-L* 3 way
LIQZP-L* 2 way
Size 80 and 100 LIQZP-L* 3 way

35o 22.50

=L
{ y
N [T SEZH-H
~_ |22 - o
n
F 0.2
N
L M
Size A B C D E F G L M @N | Pmax R S min T \
16 2 12,5 23 46 48 46 23 65 M8 4 4 20 6 2 48
25 4 13 29 58 62 58 29 85 M12 6 6 30 8 4 62
32 6 18 35 70 76 70 35 102 M16 6 8 38 8 6 76
40 7.5 19.5 425 85 92.5 85 42,5 125 M20 6 10 46 8 7.5 92.5
50 8 20 50 100 108 100 50 140 M20 8 10 46 8 8 108
63 125 24.5 62.5 125 137,5 125 62.5 180 M30 8 12 66 8 125 137.5
80 - - - - - 2200 - 2250 M24 10 16 50 10 - -
100 - - - - - @245 - @300 M30 10 20 63 10 -




5] 1SO 7368 CAVITIES DIMENSIONS for 2 WAY CARTRIDGE VALVES [mm]

150 VALVE TYPE
1A
= . on off
B @ d1H7 oL
LIDAS
[
l: 1=
A N i
ED ol proportional
o E—l = LIQZO-T*
N ’K - m LIQZO-L* 2 way
k> — ) - LIQZP-L* 2 way
O
1
@ d3max
OEEC ¢d2H7
. 2d3 od4
Size od1 od2 oo o L1 L2 L3 L4 L5 L6 L7 U w
16 32 25 16 205 430" 560" 54 425 20 2 2 0,03 0,05
25 45 34 25 27 585" 720" 70 57 30 25 25 0,03 0,05
32 60 45 30 385 700" | es0 83 685 30 25 25 003 0.1
40 75 55 40 545 g7 | 1050 | 102 84,5 30 3 3 0,05 0,1
50 90 68 50 62,5 1000 | 1220 | 117 975 35 3 3 005 01
63 120 % 63 87 1300 | 1550|150 127 40 4 4 005 02
+02 +0.2
80 145 110 80 100 1750 2050 200 1705 40 5 5 0,05 02
100 180 135 100 120 21057 |  245:7| 239 2055 50 5 5 0.05 0.2
[ 4] CAVITIES DIMENSIONS for 3 WAY CARTRIDGE VALVES [mm]
150
150 VALVE TYPE
15° proportional
od1H7 LIQZO-L* 3 way
@ ED LIQZP-L* 3 way
- 9
o = B = 29207
- = og
| ©
n N
o L5 11
1 S E Eo
ot
N 1
LN, 1 e N| <
| S R g N =
s,‘P‘} -
O
_ — T
A Y
@ds4
>
@d3H7 OEED
Size odl | 0d2 | od3 | ed4 | @d5 | L1 | L2 | L3 | L4 | L5 | L6 | L7 | L8 | Lo | L0 | L1t |2 U | w
25 45 | 43 | 34 | 20 | 20 | 115 | 56 | 89 | 103 | 45 | 78 | 25 | 15 1 1 | 25 | 25 | 003|005
32 60 | 58 | 55 | 32 | 24 | 13 | 435 | 8 | 100 | 30 | 705 | 18 | 15 | 15 | 25 | 25 | 25 | 003 | 005
40 75 | 73 | 55 | 40 | 30 | 15 | 54 | 105 | 125 | 3 | 8 | 21 | 18 | 3 3 3 3 | 003|005
50 0 | 8 | 68 | 50 | 35 | 17 | 87 | 143 | 165 | 66 | 122 | 48 | 18 | 35 | 35 | 4 3 | 005|005
63 120 | 116 | 90 | 63 | 48 | 20 | 85 | 165 | 195 | 57 | 137 | 33 | 28 | 4 4 4 4 |o0s5 | 005
80 145 | 140 | 110 | 80 | 60 | 25 | 125 | 215 | 245 | 90 | 180 | €0 | 25 | 5 5 5 5 | 005 | 005
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®
(- ) A Table FX900-0/E

Operating and maintenance information
for ex-proof proportional valves

This operating and maintenance information apply to Atos ex-proof proportional valves and is intended to provide useful guidelines to avoid risks
when the valves are installed in a system operating in hazardous areas with explosive or flammable environement.

The prescriptions included in this document must be strictly observed to avoid damages and injury. The respect of this operating and maintenance
information grant an increased working life, trouble-free operation and thus reduced repairing costs.

Information and notes on the transport and storage of the valves are also provided.

Cce

(1] SYMBOL CONVENTIONS

A This symbol refers to possible danger which can cause serious injuries

(2| GENERAL NOTES

The operating and maintenance information is part of the operating instructions for the complete machine but it cannot replace them.
This document is relevant to the installation, use and maintenance of proportional directional, flow and pressure control valves equipped with

ex-proof proportional solenoid and on-board driver type OZA-* and MZA-* for application in explosive hazardous environments.

2.1 Warranty

All the ex-proof proportional valves have 1 year warranty; the expiration of warranty results from the following operations:
- unauthorized mechanical or electronic operations

- the ex-proof proportional valves are not used exclusively for their intended purpose as defined in these operating and maintenance
instructions

& Service work performed on the valve by the end users or not qualified personnel invalidates the certification

(3] CERTIFICATIONS AND PROTECTION MODE

3.1 Valves with on-board driver/axis controller

The ex-proof proportional valves subject of this operating and maintenance information are certified ATEX or IECEX.
They are in compliance with following protection mode:

@ 112G Ex dIIC T6, T5, T4 Gb

@ 112D Extb llIC T85°C, T100°C, T135°C Db

3.2 Valves with off-board driver/axis controller

The ex-proof solenoids subject of this operating and maintenance information are multicertified ATEX, IECEx, EAC, PESO or cULus
They are in compliance with following protection mode:

Multicertification Group Il — ATEX, IECEx, EAC, PESO cULus Noth American certification

@ 112G Exd IIC T6, T4, T3 Gb Class I, Div.l, Groups C & D T. class T4/T3

Class |, Zonel, Groups Il A & lIB  T.class T4/T3
@ 112D Ex tb IC T85°C, T135°C, T200°C Db

Multicertification Group | (mining) — ATEX, IECEx

@ IM2 ExdIMb

FX900 GENERAL INFORMATION
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| 4] HARMONIZED STANDARDS

The Essential Health and Safety Requirements are assured by compliance to the following standards:
ATEX

EN 60079-0  Explosive atmospheres - Equipment: General requirements

EN 60079-1 Explosive atmospheres - Equipment protection by flameproof enclosures “d”

EN 60079-31 Explosive atmospheres - Equipment dust ignition protection by enclosures “t”

IECEx

IEC 60079-0 Explosive atmospheres - Part 0: General requirements

IEC 60079-1  Explosive atmospheres - Part 1: Equipment protection by flameproof enclosures “d”
|IEC 60079-31 Explosive atmospheres - Part 31: Equipment dust ignition protection by enclosures “t”

| 5| GENERAL CHARACTERISTICS

Ambient temperature range Standard = -20°C + +60°C /PE option = -20°C + +60°C /BT option = -40°C + +60°C
Storage temperature range Standard = -20°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Surface protection Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200 h

Explosion proof protection
-Flame proof enclosure “Ex d”

Compliance -Dust ignition protection by enclosure “Ex t”

RoHs Directive 2011/65/EU as last update by 2015/65/EU (not for valves type T)
REACH Regulation (EC) n°1907/2006

|6 | HYDRAULIC CHARACTERISTICS

See technical tables relevant to the specific components, listed in section

ELECTRICAL CHARACTERISTICS

71

7.2

Valves with on-board driver/axis controller

Characteristics:

The power limitation is obtained by feeding the solenoid with current of 2,75 A, controlled by the on-board electronic driver/axis controller:

- Power supply: 24Vpc =10 % stabilized - Rectified and filtered : VRMS = 20 + 32 VMAX (ripple max 10 % VPP)
- Current supply: IMAX = 2,75 A PWM square wave type

- Max power consumption: 35 W

- Output protection: against short circuit

Note: 2,5 A external fuse type RVT (fast) must be provided on the power supply line
For details see technical tables relevant to the specific components, listed in section [12]

Valves with off-board driver/axis controller

Solenoid characteristics:

- Max power consumption: 35 W
- Coil resistance R at 20°C: 3,2 Q; 17,6 Q (option /24)
- Max solenoid current: 25A; 1,1A (option /24)

For details see technical tables relevant to the specific components, listed in section [12]

Off-board driver/axis controller characteristics:

The power limitation is obtained by feeding the solenoid with current of 2,5 A, controlled by following off-board driver/axis controller:

- Power supply: 24 Vpc +10 % stabilized - Rectified and filtered : VRMS = 20 + 32 VMAX (ripple max 10 % VPP)
- Current supply: IMAX = 2,5 A PWM square wave type
- Output protection: against short circuit

Note: 2,5 A external fuse type RVT (fast) must be provided on the power supply line

For valves without transducer:

E-BM-AS-*/A see tech table G030
E-BM-AES-*/A see tech table GS050

For valves with LVDT transducer:
E-BM-TEB/LEB-*/A  see tech table GS230

E-BM-TES/LES-*/A  see tech table GS240
Z-BM-TEZ/LEZ-*/A  see tech table GS330




NAMEPLATES

8.1 Valve with on-board driver/axis controller - ATEX and IECEXx certification

CISICICICICICIS)

Gas - group 11 2G - Zone 1, 2
Dust - group Il 2D - Zone 21, 22

®

Z-RA-LES-BP-01H **

[ A0S A

ATEX notified body and certificate number
Marking according to ATEX Directive

DPZA-LES-BP-470-L5

the Italian elect

000000000

Atos spa - Via alla Piana, 57
21018 Sesto Calende (VA) Italy

MODEL N°: OZA-LES-BP-01-M/M 15

VF 424V
F_TR1
P_TR
CLOCK+ (R)
DATA+ (A)

C€ o722 TUV IT 18 ATEX 068 X

& 126 Exdbic T6 Gb NG (B)

&) 11 2D Ex tb NIC T85°C Db vp
Tamb. - 40 + + 40/70°C BUS1_1

BUS1_2
IECEx TPS 19.0004X

BUS1_3
Ex db IIC T6 Gb BUS1 4
Ex tb IC T85°C Db BUS1_5
Tamb. - 40 + + 4070 °C

®0 90

F_INPUT+
P_INPUT+
INPUTS-
ENABLE
VL

v

FEPFEREEEERRERER®S
FLPREEEEEEERREBREES

$19.00

AGND
F_TR2
EARTH
CLOCK- (IR)
DATA- (/A)
NC (/B)

GND
BUS2_1
BUS2_2
BUS2_3
BUS2_4
BUS2 5
F_MONITOR
P_MONITOR
AGND
FAULT

VLo

vo

\ Pover supply 24V (20 -32V) - IP 66/67 - Screw grade 8.8

T-1190

IECEx notified body and certificate number

Marking according to IECEx Scheme

Code of solenoid

Code of on-board driver and related proportional valve

Electronic connections

Qr code and driver serial number

q

Mark of conformity to the applicable European directives

&

Mark of conformity to the 2014/34/EU directive and to the relevant technical norms

n2aG Equipment for surface plants with gas and vapors environment, category 2, suitable for zone 1 and zone 2
Ex db Explosion-proof equipment
Inc Group Il C equipment suitable for substances (gas) for group Il C
T6 Equipment temperature class (maximum surface temperature)
Gb Equipment protection level, very high level protection for explosive Gas atmospheres
12D Transducer for surface plants with dust environment, category 2, suitable for zone 21 and zone 22
Ex tb Equipment protection by enclosure”tb”
nmc Suitable for conductive dust (applicable also I1IB and/or I1A)
1P66/67 Protection degree
T85°C Maximum surface temperature (Dust)
Db Equipment protection level, high level protection for explosive Dust atmospheres

TUVIT 18 ATEX 068 X

Name of the laboratory responsible for the CE certification:
18 year of the certification release; 068 X certification number

0948

Number of the Certified Body authorized for the production quality system certification

IECEx TPS 19.0004X

Certificate number: TPS laboratory name responsible for the IECEx certification scheme:
19 year of the certification release; 0004X number of certification

T amb.

Ambient temperature range

Notes:
The group IIC solenoids are suitable for IIA and IIB environments.

The T6 temperature class solenoids are suitable for all the substances having higher temperature class (T5, T4, T3, T2, T1).
The T5 temperature class solenoids are suitable also for all the substances having higher temperature class (T4, T3, T2, T1).

FX900
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8.2 Valve with off-board driver/axis controller - ATEX, IECEx, EAC and PESO

Gas - group Il 2G - Zone 1, 2
Dust - group Il 2D - Zone 21, 22

Ingress protection:

@QPO®WEO

ATEX notified body and certificate number
Marking according to ATEX Directive
|IECEX notified body and certificate number
Marking according to IECEx Scheme

EAC notified body and certificate number
Marking according to EAC

Power supply characteristics e)

W)

MODEL N°
o Al - Via alla Piana, 57
SERIAL N 208 Sesto Caence Vo haly

c € [0722_CESI 02 ATEX 014X

& 112G Ex d IC T6/T4 Gb
& 112D Extb IC T85°C /T135°C Db

[IECEx CES 10.0010X—

ExdIIC T4/T3 Gb
Py Extb lic T135°C/T200°C Db

TP TC  N° TC RU C-IT.T B08.B.01784| |
‘012’20" Cepus RU_ N 0408158

[H[ &) Ex d IC T4IT3 Gb |
& Extblic T135°C/T200°C Db
Supply| I w[ v[  JHej
Tamb. - ]+ +40°C —_|Ipess67

For the correct selection of

connecting cable temperatures
see safety instructions

SA

(@) (@)

56666 0600

AT-907/BT

- IP66 = no dust ingress, protection against heaving seas or powerful jets of water
- IP67 = no dust ingress, protection to water immersion

Ambient temperature
Solenoid model code

SISIC)

Solenoid serial number

Mark of conformity to the applicable European directives

Mark of conformity to the 2014/34/EU directive and to the relevant technical norms

n2G Equipment for surface plants with gas and vapors environment, category 2, suitable for zone 1 and zone 2
Ex d Explosion-proof equipment
ic Group II C equipment suitable for substances (gas) for group Il C
T4, T3 Solenoid temperature class (maximum surface temperature)
Gb Equipment protection level, very high level protection for explosive Gas atmospheres
2D Equipment for surface plants with dust environment, category 2, suitable for zone 21 and zone 22
Ex tb Equipment protection by enclosure”tb”
nmc Suitable for conductive dust (applicable also I1IB and/or IlIA)
1P66/67 Protection degree

T85°C, T135°C, T200°C

Maximum surface temperature (Dust)

Db

Equipment protection level, high level protection for explosive Dust atmospheres

CESI 02 ATEX 014 X

Name of the laboratory responsible for the CE certification:
02 year of the certification release; 014 X certification number

0722

Number of the Certified Body authorized for the production quality system certification:
0722 = CESI

IECEx CES 10.0010X

Certificate number: CES laboratory name responsible for the IECEX certification scheme:
10 year of the certification release; 0010X number of certification

T amb.

Ambient temperature range




8.3 Valve with off-board driver/axis controller - ATEX and IECEx

Gas - group | M2 - Mining

®

S®A
Afos spa - Via dlla Fiang, 57
2108 Sesto Calende (Va) italy

(©)

o)
c E 0722 CESI 03 ATEX 057X

(&1 M2 Exd 1M

[

IECEx CES 12.007X—— ()
I'M2_Ex d I Mbj
O)
@ ATEX notified body and certificate number supply| I w] V[ JHz ,@
(@ Marking according to ATEX Directive Tamb. -[ |+ +45°C/+70°C) \IPSG/SF\_@
@ IECEXx notified body and certificate number For the correct selection of o
(@ Marking according to [ECEx Scheme connecting cable temperatures @
o O see safety instructions AT-90w/BT
@ Power supply characteristics
@ Ingress protection:
- IP66 = no dust ingress, protection against heaving seas or powerful jets of water
- IP67 = no dust ingress, protection to water immersion
@ Ambient temperature
Solenoid model code
@ Solenoid serial number
C € Mark of conformity to the applicable European directives
@ Mark of conformity to the 2014/34/UE directive and to the technical norms
| M2 Equipment for mining (or relevant surface plants) which could be exposed to gas and / or flammable dust.

The power supply of these equipment has to be switched off in case of explosive atmosphere.

Ex d Explosion-proof equipment

| Group | equipment suitable for substances (gas) for group |

Mb Equipment protection level, high level protection for explosive atmospheres

Name of the laboratory responsible for the CE certification:
CESI 03 ATEX 057 X 03 year of the certification release; 057 certification number
X= reduced risk of mechanical shock (the equipment has to be protected from mechanical shocks)

0722 Number of the Certified Body authorized for the production quality system certification: 0722 = CESI

IECEx CES 12.007X

Certificate number: CES laboratory name responsible for the IEC Ex certification scheme:
12 year of the certification release; 007X number of certification

T amb. Ambient temperature range

FX900
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8.4 Valve with off-board driver/axis controller - cULus certification

Class I, Division I, Groups C and D
Class I, Zone |, Groups lIA and IIB

® ©®

atosA

c@us MADE IN ITALY

MODEL CODE
SERIAL N° USTED [0 y6 nsTROMENTATION
E366100 | FOR HAZARDOUS LOCATIONS

Class I, Div.l, Groups C&D  T.class T6/T5
O Class I, Zone |, Groups IIA&IIB T. class T6/T5 O

—0 [Max_ambient temp. 55/70°C  131/158 °F |———

[Electrical rating : 2 vDC W]

cULus marking and certificate number
Marking according to NEC 500 and NEC 505 standards

Ambient temperature CAUTION: To reduce the risk of igniion of hazardous atmospheres,
disconnect from circuit before opening enclosure. Keep hightly closed
when in aperation.

@é@ ©

Power supply characteristics

@O0

Solenoid model code ATTENTION: Pour réduire le risque d'allumage des utmqsphéres
Solenci serial number g I T
cus cULus mark and certificate number
LISTED
E366100
Class | Equipment for flammable gas and vapours
Division | Explosive substances continuously or intermittently present in the atmosphere
Groups C & D Gas group C (Methane, Buthane, Petrol, etc) and D (Etylene, Formaldeyde, Cloruprophane, etc)
Zone | Location where explosive substances are continuously present
Groups lIA & 1IB Equipment of group IIA and 1B suitable for gas of group IIA and 11B
Class T6/T5 Solenoid temperature class (maximum surface temperature)
Max ambient temp. Max ambient temperature range in °C and °F

|9| SAFETY NOTES

9.1 Improper use
Any improper use of the components is not admissible.

Improper use of the product includes:

- Wrong installation / installation in areas not approved for the specific component
- Incorrect cleanliness during storage and assembly

- Use of inappropriate or non-admissible hydraulic fluids

- Use outside of the specified performance limits

- Use of inappropriate electrical power supply

- Incorrect transport

9.2 Installation

The installation or use of inappropriate components in explosive hazardous environments could cause personal injuries and damage to
property.

For the application in explosion hazardous environments, the compliance of the solenoid with the zone classification and with the flamma-
ble substances present in the system must be verified.

The main safety requirements against the explosion risks in the classified areas are established by the European Directives 2014/34/UE
(for the components) and 99/92/CE (for the plants and safety of the workers against the risk of explosion).

The classification criteria of the area against the explosion risks are established by the norm EN60079-10.
The technical requirements of the electrical systems are established by the norm EN60079-14 (group II).

Note: the max fluid temperature controlled by the valve must not exceed + 60°C

Ensure that no explosive atmosphere may occur during the valve installation.
Only use the valve in the intended explosion protection area.
The ignition temperature of the hydraulic fluid used must be 50°C higher than the maximum surface temperature of the valve.

Use of the valve outside the approved temperature ranges may lead to functional failures like e.g. overheating of the valve solenoid/driver.
This means that the explosion protection is no longer ensured.

Only use the valve within the fluid temperature range.

During operation, touch the valve solenoid only by using protective gloves.

Unload the system pressure before working on the valve.

Danger of serious injury can be caused by a powerful leaking of hydraulic fluid jet.

Before working on the valve, ensure that the hydraulic system is depressurized and the electrical control is de-energized.



9.3 Electrical connection - valve with on-board driver/axis controller

9.4

9.5

Electrical connections to the external circuits are achieved through 36 poles terminal block installed on a PCB fixed inside driver housing.
The threaded cable entrance is provided with a cylindrical thread M20x1,5 UNI 4535.

The cable glands used for the cable entrance must be certified for the specific hazardous environment — see tech. table KX800 for Atos
ex-proof cable glands.

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

The electrical cables must be suitable for the working temperatures as shown in the section 9.4

n°4 M6
Tightening torque 15 Nm

Remove the 4 screws of driver’s rear cover to 5 ;
access terminal board and fieldbus terminator ﬁ

A WARNING: the above operation must be performed in a safety area

Cable specification and temperature - Valve with on-board driver/axis controller

Power supply and signals: section of wire = 1,0 mm? Grounding: section of external ground wire = 4 mm?

Cable temperature

Max ambient temperature [°C] Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
40°C 6 85°C 80 °C
55°C T5 100 °C 90 °C
70°C T4 135°C 110 °C

Electrical connection - valve off-board driver/axis controller

The connection to the external circuit is made with a screw clamps 2 poles + ground, installed inside the solenoid and transducer housing.
The eventual requirement of the additional ground connection on the solenoid housing must be made on the relative screw (M3x6 UNI-6107).

The threaded cable entrance is provided with one of following optional connections:

- conical thread 1/2" NPT ANSI B2.1

- conical thread GK-1/2” “(Annex 1 CEI EN 60079-1 2008-11) only for the ltalian market
- cylindrical thread M20x1,5 UNI 4535

The cable glands used for the cable entrance must be certified for the specific hazardous environment — see tech. table KX800 for Atos
ex-proof cable glands.

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

The electrical cables must be suitable for the working temperatures as shown in the section 9.6

LVDT main stage transducer - only for DPZA-T

3 Multicertification

n°4 M4 ﬁ
locking torque 4Nm ﬁ =

@ cover with threaded connection for vertical cable gland fitting
® terminal board for cables wiring
® screw terminal for additional equipotential grounding

Position transducer wiring

0HJ] 1 = Outputsignal PCB 4 poles terminal board
0Ll 2 = Supply-15V suitable for wires cross sections
0] 3 = Supply +15V up to 2,5 mm? (max AWG14)
0 4 = GND
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Valve without LVDT transducer

Multicertification

3 =
n°4 M4 I
locking torque 4Nm / \ ﬁ

Standard version Option /O

(@ cover with threaded connection for vertical cable gland fitting
@ cover with threaded connection for horizontal cable gland fitting
® terminal board for cables wiring

@ standard manual override

® screw terminal for additional equipotential grounding

oil PCB 3 poles terminal board
ND  suitable for wires cross sections
oil up to 2,5 mm? (max AWG14)

OF[ 11 =cC
O] 2 =G
013 =cC

3 =
n°4 M4 I

locking torque 4Nm ﬁ

Standard version Option /O

cULus certification

L]

A Pay attention to coil polarity

Coil + PCB 3 poles terminal board sugge-
GND sted cable section up to 1,5 mm?
Coil - (max AWG16)

1
2
3

alternative GND screw terminal
connected to solenoid housing

Valve with LVDT transducer

Multicertification

3 B
n°8 M4x20 I

@ solenoid cover with threaded connection for cable gland fitting
@ transducer cover with threaded connection for cable gland fitting
® solenoid terminal board for cables wiring

@ transducer terminal board for cables wiring

(® screw terminal for additional equipotential grounding

Solenoid wiring

0FJ 1 = Coil PCB 3 poles terminal board

0l 2 =GND  suitable for wires cross sections
0]+ ] 8 = Coil up to 2,5 mm? (max AWG14)

Position transducer wiring

OF[] 1 = Output signal PCB 4 poles terminal board
0rL] 2 = Supply-15V suitable for wires cross sections
0] 3 =Supply +15V up to 2,5 mm? (max AWG14)
0l 4 = GND

3 =
n°8 M4x20 I
locking torque 4Nm
I =~

Solenoid wiring A Pay attention to respect the polarity

Position transducer wiring

cULus certification

oil+  PCB 3 poles terminal board sugge-
ND sted cable section up to 1,5 mm?
oil - (max AWG16), see section 9.6 note 1

W N =
nwonn
QOO

alternative GND screw terminal
connected to solenoid housing

Output signal PCB 4 poles terminal board
Supply -15V suggested cable section up
Supply +15V to 1,5 mm? (max AWG16),
GND see section 9.6 note 1

HWN =




LVDT main stage transducer - only for LIQZA-L

3 ﬁ
n°5 M4x20
locking torque 4Nm

@ transducer cover with threaded connection for cable gland fitting
@ transducer terminal board for cables wiring

® ex-proof protection for LVDT transducer

@ LVDT transducer

® screw terminal for additional equipotential grounding

Transducer wiring - view from X

1 Do not connect
2 = Supply -15V

3 =GND
4

5

= Output signal
= Supply +15V

9.6 Cable specification and temperature - Valve with off-board driver/axis controller

9.7

9.8

Cable specification - Multicertification Group | and Group Il

Power supply: section of coil connection wires = 2,5 mm? Grounding: section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

Cable temperature - Multicertification Group | and Group Il

. o Temperature class Max surface temperature [°C] | Min. cable temperature [°C]
Max ambient temperature [*C] Goup | Goup Il Goup | Goup I Goup | Goup I
40 °C - T4 150 °C - 90 °C -
45 °C - T4 150 °C 135°C - 90 °C
55°C - T3 150 °C 200 °C - 110 °C
60 °C - - 150 °C - 110 °C -
70°C N.A. T3 N.A. 200 °C N.A. 120 °C

Cable specification - cULus certification

Suitable for use in Class | Division 1, Gas Groups C
Armored Marine Shipboard Cable which meets UL 1309
Tinned Stranded Copper Conductors

Bronze braided armor

Overall impervious sheath over the armor

Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V min, 15A min. 3C 2,5 mm2 (14 AWG) having a suitable service
temperature range of at least -25°C to +110°C (*/BT” Models require a temperature range from -40°C to +110°C)

Note 1: for Class | wiring the 3C 1,5 mm2 AWG 16 cable size is admitted only if a fuse lower than 10 A is connected to the load side of
the solenoid wiring

Cable temperature - cULus certification

Max ambient temperature [°C]

Temperature class

Max surface temperature [°C]

Min. cable temperature [°C]

55°C

T4

135°C

100 °C

70°C

T3

200 °C

100 °C

Hydraulic fluids and operating viscosity range

Mineral oils type HLP having high viscosity index are recommended.

The hydraulic fluids must be compatible with the selected seals.
Make sure that the working fluid is compatible with gas and dust present in the environment. The type of fluid has to be selected in consi-

deration of the effective working temperature range, so that the fluid viscosity remains at the optimal level.

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR 1SO 12922
Flame resistant with water NBR, HNBR HFC

Fluid viscosity: 20 + 100 mm?/s - max allowed range 15 + 380 mm?/s

Filtration
The correct fluid filtration ensures a long service life of the valves and it prevent anomalous wearing or sticking.
Contamination in the hydraulic fluid may cause functional failures e.g. jamming or blocking of the valve spool / poppet.

In the worst case, this may result in unexpected system movements and thus constitute a risk of injury.
Ensure adequate hydraulic fluid cleanliness according to the cleanliness classes of the valve over the entire operating range.

Max fluid contamination level, see also filter section at www.atos.com or KTF catalog:

- normal operation: ISO4406 class 18/16/13 NAS1638 class 7
- longer life: 1ISO4406 class 16/14/11 NAS1638 class 5
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Operating and maintenance information

for ex-proof cylinders & servocylinders

®
C- ) A Table BX900-0/E

These operating and maintenance information are valid only for Atos ex-proof cylinders & servocylinders; they are intended to provide
useful guidelines to avoid risks when hydraulic cylinders are installed in a machine or a system. Information and notes about transpor-

tation and storage of hydraulic cylinders are also provided.

These norms must be strictly observed to avoid damages and ensure trouble-free operation. The respect of these operating and main-
tenance information ensures an increased working life and thus reduced repairing cost of the hydraulic cylinders and system.
(1] SYMBOLS CONVENTIONS
A This symbol refers to possible danger which can cause serious injuries
| 2| GENERAL NOTES
The cylinder operating and maintenance information are part of the operating instructions for the complete machine but they cannot replace them
Atos is not liable for damages resulting from an incorrect observance of these instructions.
All the hydraulic cylinders have 1 year warranty; the expiration of warranty results from the following operations:
- Unauthorised mechanical or electronic interventions
- The hydraulic cylinders are not used exclusively for their intended purpose as defined in these operating and maintenance instructions
3] HARMONIZED STANDARDS
CKA cylinders meet the requirements laid down in the Explosion protection directive 2014/34/EU with reference to European standards documentations:
ISO 80079-36 “Non electrical equipment for potentially explosive atmospheres - Basic method and requirements”
ISO 80079-37 “Non electrical equipment for explosive atmospheres - Protection constructional safety 'c', liquid immersion 'k™
The hydraulic cylinder must be exclusively used in areas and zones assigned to the equipment group and category. Also observe the other details
about explosion protection given as follow. See section [6] for zones in relation to equipment groups and category.
A Check the code in the nameplate to ensure that the hydraulic cylinder is suitable for the installation area
[ 4] WORKING CONDITIONS
A The operation of hydraulic cylinders is not permitted at different operating and environmental conditions than those specified below
Description CKA, CKAM
Ambient temperature -20 + +70°C -40 + +65°C for CKAM
Fluid temperature -20 + +70°C (T6) -20 + +120°C (T4) for seals type G2 (1)
Max surface temperature = +85°C (T6) = +135 °C (T4) for seals type G2 (1)
Max working pressure 16 MPa (160 bar)
Max pressure 25 MPa (250 bar)
Max frequency 5Hz
Max speed 1m/s 0,5 m/s for seals type G1
Recommended viscosity 15 = 100 mm?/s
Max fluid contamination level 1SO4406 20/18/15 NAS1638 class 9, see also filter section at www.atos.com or KTF catalog
Note: (1) Cylinders with seals type G2 may also be certified T6 limiting the max fluid temperature to 70°C
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CYLINDERS TROUBLESHOOTING
TROUBLE POSSIBLE CAUSES SOLUTIONS
. . a) Improve the precision of the machine alignment
g Jtra oac i = prematne wear of 1 by Dcreaso aterl oacs
' c) Install a pivoted mounting style C-D-G-H-S-L
Fluid contaminants produce scratch and score Check the fluid contamination class is < 20/18/15
marks on the seals
Chemical attack cause the deterioration of seals Check seals compatibility with operating fluid
compound
High temperatures (fluid/ambient) the seals dark and | a) Decrease the fluid temperature
flaked b) Install G2 sealings for high temperatures
Oil leakage Low temperature (ambient) make the seals brittle a) Move the cylinder in a higher temperature zone

b) Install G9 seals for low temperatures

High rod speed reduce the lubricant capacity of the
seals

For rod speed > 0,5 m/s Install G2 — G4 seals

High frequency reduce the lubricant capacity of the
seals

For rod frequency > 5 hz Install GO seals

QOutput rod speed higher than the input one

Check the rod speed ratio infout complies with the minimum R,
value, see tech.table B0O15

The pressurization of the mixture air/mineral oil may
involve self combustion dangerous for the seals
(Diesel effect)

Bleed off completely the air inside the hydraulic circuit

Wiper or seal extrusion

Overpressure

a) Limit the pressure of the system
b) Install G2-G4-G8 seals if overpressure cannot be reduced

Rod seals leakages may involve overpressures
among wiper and rod seal, causing their extrusion

a) See possible causes and solutions for oil leakage troubles
b) Install draining option L

Lose of cushioning effect

Rod speed too low at end stroke

a) Check the cushioning adjustment is not fully open, regulate it if necessary

b) Replace “fast” cushioning 1-2-3, with “slow” cushioning 4-5-6 if
the cushioning is not effective with cushioning adjustment fully clo-
sed

Cushioning adjustment cartridge with improper regu-
lation

Close the cushioning adjustment screw till restoring the cushio-
ning effect

Fluid contaminants produce scratch and score
marks on the cushioning piston

Check the fluid contamination class is < 20/18/15

Rod locked or impossible
to move

Overpressure in the cushioning chamber could
involve the cushioning piston locking

a) Replace “fixed” cushioning 7-9 with “adjustable” cushioning 1-3

b) For adjustable cushioning, open the cushioning adjustment to
decrease the max pressure inside the cushioning chamber

c) Check the energy dissipated by the cushioning is lower than max
energy dissipable, see tech.table B0O15

Fluid contaminants may lock the piston because of
its tight tolerances

Check the fluid contamination class is < 20/18/15

Rod failure

Overload/overpressure involves ductile rod failure

a) Check the overpressure inside the cylinder and decrease it
b) Check the compliance with the admitted operating pressure
according to the cylinder series

High load/pressure coupled to high frequencies or
long life expectation involves fatigue rod failure

a) Check the expected rod fatigue working life proposed in tech.
table B015
b) Decrease the operating pressure

Rod vibration

Seals with excessive friction could involve rod vibra-
tion and noise

Install low friction PTFE seals G2-G4, see tech.table B015

Air in the circuit may involve a jerky motion of the rod

Bleed off completely the air inside the hydraulic circuit

Rod motion without oil
pressure

Variations in the fluid temperature involve the fluid
expansion / compression thus the rod moving

a) Decrease the temperature variations in the oil
b) Change the fluid type to decrease the coefficient of thermal
expansion

Excessive oil leakage from the piston or rod seals

See likely causes and solutions for oil leakage troubles

Noisy cylinder

Impact of the piston with the heads caused by high
speed ( >0,05 m/s)

a) Decrease the rod speed
b) Install external or internal cushioning system 1-9, see tech.table
B015 for the max energy that can be dissipated

Fluid contaminants, foreign particles inside the cylin-
der may generate unusual noise

Check the fluid contamination class is < 20/18/15

High oil flow speed > 6 m/s

a) Increase the piping diameters to reduce the oil flow speed
b) Install oversized oil ports, options D-Y

malfunctioning / failure

peak of voltage

[11] SERVOCYLINDERS TROUBLESHOOTING
TROUBLE POSSIBLE CAUSES SOLUTIONS
Improper electromg C.O”necnons may involve the Check the electronic connections scheme in tech table B310
transducer malfunctioning
Transducer Not stabilized power supply may involve dangerous

Install a voltage stabilizer

Uncontrolled disconnection and connection of plug-
in connectors may damage the transducer

Be carefull to switch off the power supply before connecting the
position transducer

Note: for cylinders troubleshooting refer to section

09/19
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®
cC ) A Table AX900-0/E

Operating and maintenance information
for ex-proof pumps

This operating and maintenance information apply to ATOS ex-proof pumps and is intended to provide useful guidelines to avoid risks when the
pumps are installed in a system.

These norms must be strictly observed to avoid damages and to ensure trouble-free operation. The respect of these operating and maintenan-
ce norms grant an increased working life, trouble-free operation and thus reduced repairing costs.

Information and notes on the transport and storage of the pumps are also provided.

Ce
&

(1] SYMBOLS CONVENTIONS

A This symbol refers to possible dangers which can cause serious injuries

@ GENERAL NOTES

The operating and maintenance information are part of the operating instructions for the complete machine but thay cannot replace them

This document is relevant to the installation, use and maintenance of ex-proof fixed displacement vane pumps and ex-proof variable displacement piston
pumps for application in explosive hazardous environments.

2.1 Warranty
All the hydraulic pumps have 1 year warranty; the expiration of warranty results from the following operations:
- Unauthorized mechanical interventions
- The hydraulic pumps are not used exclusively for their intended porpose as defined in these operating and maintenance information
- Respect the working limits indicated on nameplate and on technical tables: AX010 for PFEA and AX050 for PVPCA

E CERTIFICATIONS AND PROTECTION MODE
The ex-proof pumps subject of this operating and maintenance information are certified ATEX
They are in compliance with following protection mode:

@ 112/2G Ex hlIC T5 Gb @ 112/2 D Ex h llIC T100°C Db

E HARMONIZED STANDARDS

The Essential Health and Safety Requirements are assured by compliance to the following standards:

EN ISO 80079-36 Explosive atmospheres — Part 36: Non-electrical equipment for explosive atmospheres — Basic method and requirements
EN ISO 80079-37 Explosive atmospheres — Part 37: Non-electrical equipment for explosive atmospheres — Non electrical type of protec-

tion constructional safety “c”, control of ignition source “b”, liquid immersion “k”

The pumps may exclusively be used in areas and zones assigned to the equipments group and category. See section [ 6 | for zones in relation
to equipment groups and category.

A Check the code in the nameplate to ensure that the pump is suitable for the installation area.

E WORKING CONDITIONS

Pumps type PFEA PVPCA
Pumps version STD, /PE 17 IPE STD, /PE 17 IPE
Ambient temperature [°C] -20 + +60 -20++70 -20 + +60 -20++70
Max inlet fluid temperature [°C] +60 +80 +60 +80
Protection degree IP 66
. PFEA*-*1: from 160 to 210 bar, 280 bar for size 29, 46, 73
Max working pressure (1) PFEA*-*2: from 210 to 300 bar 250 bar for size 90
PFEA*-*1: from -0,15 to +1,5 bar for speed up to 1800 rpm;
Recommended pressure at inlet port from O to +1,5 bar for speed over 1800 rpm from -0,2 to +24 bar
PFEA*-*2: from O to +1,5 bar
Speed range (1) [rpm] | from 800 to 2800 rpm, depending to the size from 600 to 3000 rpm, depending to the size

(1) Max working pressure and speed range must be reduced for /PE versions and for water glycol fluids, see tab. AX10 for PFEA and AX050 for PVPCA-*
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