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1.0 - GENERAL INFORMATION

The present manual, drawn up by BATTIONI PAGANI®, is an integral part of the kit of the rotary lobe vacuum/pressure pumps 
complying with ATEX Directive 2014/34/EU; and it must follow the rotary lobe vacuum/pressure pump until dismantling and be 
readily available for quick consultation by users and/or maintainers when necessary. Before performing any operation with or on 
the rotary lobe vacuum/pressure pump, the personnel in charge must absolutely and compulsorily have read with attention this 
manual and the manual for use and maintenance supplied with each pump. If the manual is lost, becomes creased or such as not 
to be completely legible, the client must request a copy to the authorized dealer or directly to BATTIONI PAGANI®.
This manual has been drafted by BATTIONI PAGANI® to provide the necessary information to those who are authorised to 
carry out the installation, use and repair tasks in safety. BATTIONI PAGANI® reserves the right to make changes, additions or 
improvements to this manual at any time and without notice, without the present publication being for that reason considered 
inadequate or deficient for safety purposes.

This danger symbol in the manual means that important instructions relating to safety are being provided. 
Operators are the first recipients of this information and are responsible for compliance, not only in relation 
to themselves, but also in relation to other persons exposed to the risks associated with use.

The requirements provided in correspondence of the symbol shown above, highlighted with a border, are exclusively 
with reference to equipment complying with the ATEX Directive 2014/34/EU. 
This symbol indicates the rules and information that must be observed in the case of use in areas at risk of explosion. 

This manual covers the main topics concerning protection against explosions and is an integral part of the " Use and 
Maintenance Instruction Manual" supplied with each rotary lobe vacuum/pressure pump, which must be read in full, 
observing all safety precautions.

- Always operate within the operating limits of the rotary lobe vacuum/pressure pump. 
- Entrust the maintenance operations to qualified personnel.
- Use original spare parts only.

Attention! The instructions in this manual do not replace, but 
summarize the obligations of the existing legislation on safety standards.

The rotary lobe vacuum/pressure pumps (ATEX version) comply with ATEX Directive 2014/34/EU and are 
designed to be installed as part of an assembly. 
Before starting up the rotary lobe vacuum/pressure pump, perform a general check to make sure that all the 
instructions provided in this manual have been followed.
New risks arising from assembling, must be evaluated by the manufacturer of the new machine.
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2.0 - REGULATORY FRAMEWORK OF REFERENCE

2.1 - LEGAL PROVISIONS

Reference Title

Directive 2014/34/EU Equipment and protective systems intended to be used

in potentially explosive atmospheres (ATEX)

LEGISLATIVE DECREE
19 MAY 2016, n.85

Implementation of Directive 2014/34/EU on the harmonisa-
tion of the laws of the Member States concerning equipment 
and protective systems intended for use in potentially explo-
sive atmospheres.

2.2 - HARMONIZED STANDARDS APPLIED

Reference Title

EN 1127-1 Explosive atmospheres - Explosion prevention and protection

against explosion - basic concepts and methodology.

EN 80079-36 Non-electrical equipment for use in potentially explosive at-
mospheres - Basic method and requirements

EN 80079-37 Non-electrical equipment for use in potentially explosive at-
mospheres -
Protection by means of structural safety (c), via control of po-
tential sources of ignition (b), protection by means of 
immersion in liquids (k)
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3.0 - IDENTIFICATION DATA AND MACHINE DATA

Below is a copy of the plate, which is filled in appropriately and affixed to the rotary lobe vacuum/pressure pump.
For any communication with the manufacturer or the service centres, always quote these references.

Each rotary lobe vacuum/pressure pump is provided with an identification plate, indicating:
                                                               
                                         
Name and registered trade mark of the manufacturer; 

CE marking; 

ATEX marking;

Type Code: identification of the vacuum pump

S/N _ _ _ _ _ _: serial number; 

Year: year of production;

Performance data; 
    

3.1 - DESCRIPTION OF IDENTIFICATION CODE OF ROTARY LOBE VACUUM/PRESSURE PUMP

 
 The identification code of the rotary lobe vacuum/pressure pumps (TYPE CODE) is of the following type:

BLW400 P DX UL D120

BLW 400 P DX UL D120

A B C D E F

 
Where:

A: Series of the rotary lobe vacuum/pressure pump (BLW); 
B: Nominal size of the pump;
C: Version (P pulley drive / HC hydraulic drive).
D: Direction of rotation (RH = right-hand pump/clockwise rotation; LH = left-hand pump/counter-clockwise rotation);
E:  Side outlets
F: Diameter of the suction and discharge connections. 
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3.2 - DESCRIPTION OF IDENTIFICATION CODE OF ATEX 2014/34/EU MARKING

The identification code of the ATEX 2014/34/EU marking provided on the machine is the following:

  II 2/2 G Ex h IIB T3 Gb/Gb

  II 2/2 D Ex h IIIC T200°C Db/Db 

Details of marking string II 2/2G Ex h IIB T3 Gb/Gb:

II	 Group II: Suitable for surface installations
2/2G	 Category 2 internal and external: Equipped with high protection level. 
	 Suitable for use in places where the presence of explosive atmospheres caused by mixtures of air and flam-
mable gases, vapours or mists 
	 is likely both inside and/or outside the machine. (Zone 1)
Ex h	 Machine equipped with protection against ignition (non-electrical equipment):
		  •	 construction safety
		  •	 source control
		  •	 by immersion in liquid
IIB	 Compatible with gases in explosion group IIB
T3	 Operating in temperature class T3 (200°C)
Gb/Gb	 Internal and/or external protection against ignition sources that may become active during 
	 normal operation or under foreseeable fault conditions.

Details of marking string II 2/2D Ex h IIIC T200°C Db/Db: 

II	 Group II: Suitable for surface installations
2/2 D	 Category 2 internal and external: Equipped with high protection level. Suitable for use in places where
	  the presence of explosive atmospheres caused by mixtures of air and explosive dusts is likely both inside 
and/or outside 
	 the machine. (Zone 21)
Ex h	 Machine equipped with protection against ignition:
		  •	 construction safety
		  •	 source control
		  •	 by immersion in liquid
IIIC	 Compatible with dusts in explosion group IIIC
T200°C	 Operating in temperature class T200°C
Db/Db	 Internal and/or external protection against ignition sources that may become active during 
	 normal operation or under foreseeable fault conditions.

NOTES: 
Hazardous areas are areas in which, under certain conditions, explosive atmospheres may develop.
 The user is obliged to carry out under his own responsibility, the classification of hazardous areas as indicated in 
LEGISLATIVE DECREE (19 May 2016, n. 85)
 Standard EN 1127-1 provides the criteria for the classification of hazardous areas in relation to the chemical 
nature, to the physical characteristics and to the quality of the substances used, as well as the frequency and 
duration of possible explosive mixtures.
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NOTE 1: The gas group classification is based on the Maximum Experimental Safe Gap (MESG) or on the Minimum Ignition 
Current ratio (MIC ratio) of the explosive gas atmosphere in which the equipment may be installed. (See IEC 60079-20-1).

NOTE 2 : Equipment marked IIB is suitable for applications requiring Group IIA equipment. 
Equipment marked IIIC is suitable for applications requiring Group IIIA and IIIB equipment. 

	 Gas:
	 • IIA: gas group in which the typical example is propane 
	 • IIB: gas group in which the typical example is ethylene 

	 Dusts:
	 • IIIA: combustible fibrous materials
	 • IIIB: combustible fibrous materials and non-conductive dusts
	 • IIIC: combustible fibrous materials and conductive dusts

NOTE 3 : Temperature Class : T3 / T200°C

Temperature Class Maximum Surface Temperature (°C) T of ignition flammable subs. (°C)

T1 450 >450
T2 300 >300
T3 200 >200
T4 135 >135
T5 100 >100
T6 85 >85

The maximum surface temperature is determined in normal installation and environmental conditions (-20°C and 
+40°C) and without dust deposits on the equipment.
During operation, the rotary lobe vacuum/pressure pump must be clean: avoid dust build-up. Any deviation from these 
reference conditions can greatly affect heat dissipation and therefore the temperature.

NOTE 4 : Protection Level: Gb/Db

Relationship between equipment protection levels (EPL) and areas 
The equipment protection levels (EPL) as defined by Standard ISO 80079-36 concern groups of equipment and categories of cor-
responding equipment according to table I.1. 
The same applies if a Standard refers to the intended use of the equipment in the areas in accordance with the definitions in IEC 
60079-10-1 and IEC 60079-10-2. 

Table I.1 - Relationship between equipment protection levels (EPLs) and zones

EN 80079-36 Directive 2014/34/EU IEC 60079- 10- X

EQUIPMENT PROTEC-
TION LEVELS

GROUP EQUIPMENT GROUP EQUIPMENT CATEGORY AREAS

Ma I I M1 NOT APPLICABLE
Mb M2
Ga II II 1G 0
Gb 2G 1
Gc 3G 2
Da III 1D 20
Db 2D 21
Dc 3D 22



Integrative instruction manual
 for use in areas at risk of explosion

page 24

4.0 - RESPONSABILITY OF THE MANUFACTURER

 

The manufacturer declines all liability in the event of:

- Use of rotary lobe vacuum/pressure pump not in accordance with national and international regulations 
concerning safety and    
   accident prevention.
- Failure to observe, or incorrect observance of the instructions provided in this manual and in the "USE AND 
MAINTENANCE 
  INSTRUCTION MANUAL” supplied with the rotary lobe vacuum/pressure pump.
- Modifications or tampering.
- Operations performed by untrained personnel.

For use in accordance with the classification in compliance with the ATEX Directive 2014/34/EU, observe the technical 
data reported on the marking plate and the documentation that must be placed in the vicinity of the equipment.
• Set-up and maintenance procedures for the rotary lobe vacuum/pressure pumps must be performed by qualified 
personnel in the absence of an explosive atmosphere.
• The rotary lobe vacuum/pressure pump compliant with ATEX Directive 2014/34/EU belongs to Group II (non-mining, 
non-underground) and Category 2G, and it can be used in the following zones, both inside and outside the pump:

Dir. 99/92/EC defines:

• Zone 1: Area in which an explosive atmosphere consisting of a mixture of air and flammable substances in the form 
of gas, vapour or mist is likely to occur during normal operation occasionally.

• Zone 2: Area in which an explosive atmosphere consisting of a mixture of air and flammable substances in the form 
of gas, vapour or mist is not likely to occur during normal operation but, if it does occur, will persist for a short period 
only.

• Zone 21: Area in which an explosive atmosphere in the form of a cloud of combustible dust in air is likely to occur 
during normal operation.

• Zone 22: Area in which an explosive atmosphere is not likely to occur during normal operation or, if it does occur, 
will persist for a short period only.

During normal operation; use the rotary lobe vacuum/pressure pump with other equipment only if such equipment 
can operate in at least the same zone. The characteristics of the explosive mixture must comply with the maximum 
temperature values indicated in the marking.

Hazardous areas are areas in which, under certain conditions, explosive atmospheres may develop. 

• The user is obliged to classify, under their own responsibility, hazardous areas as indicated in Directive 99/92/EC. 
Standard IEC 60079-10-1 provides the criteria for the classification of hazardous areas in relation to the chemical 
nature, to the physical characteristics and to the quality of the substances used, as well as the frequency and duration 
of possible explosive mixtures. 

Equipment for surface installations
GROUP II

Zones 0 20 1 21 2 22

Nature  
of the atmosphere

G
gas

D
dust

G
gas

D
dust

G
gas

D
dust

Explosive 
atmospheres

Permanent presence Intermittent presence Occasional presence
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5.0 - INSTALLATION, START-UP AND OPERATING LIMITS

The installation procedures must be carried out in the absence of an explosive atmosphere.
The atmosphere of use must comply with the directions of maximum surface temperature shown on the plate according 
to the ATEX regulations. Provide appropriate protections to prevent dangerous accumulations of dust - liquids in 
proximity of seals and protruding shafts. Apply sealant liquid on the threads of all the screws used for fixing the pump 
to the structure as anti-unscrewing safety. In the case of use in environments with risks of explosion, use only items 
of equipment suitable for the type of area. Make sure that any potential equalisation between the equipment and the 
vehicle is properly maintained where necessary. 
The suction system must be designed by the outfitter in such a way as to protect the rotary lobe vacuum/
pressure pump from the ingress of particles, according to the following table. Otherwise, use suitable filters, 
available on request from Battioni Pagani.
The minimum mandatory filtration applies to the suction line, to the Ballast line and to the discharge line if the 
machine is equipped with a 4-way flow inverter.
In the case of specific use in atmospheres classified as Dust or otherwise dusty, an additional suitable bag filter 
is prescribed, at the installer’s expense, to be placed in the vacuum line before the cartridge filter. This provides 
redundancy to the filtration system. 
THE FILTER CARTRIDGE MUST FEATURE METAL MESH.

The Battioni-Pagani Pompe cartridge filter is sturdy and made of stainless steel. It consists of 2 welded support meshes 
and one welded filter mesh. Daily inspection and cleaning intervals are prescribed for the filter.

Start-up:
All start-up instructions are provided in the Use and Maintenance Manual.
Start-up is permitted in a classified atmosphere.

Operating limits:
they are indicated in the pump's Use and Maintenance Manual, except for the maximum continuous operating 
pressure
which must not exceed 0.8 bar g.

In order to make sure that the machine operates within the prescribed pressure limits even in the event of system 
malfunctions or operator error, install a pressure switch or a safety relief valve on the discharge side and near the 
pump.
This device must comply with the ATEX Directive, as a control and protection system, marked Ex II 2GD and with 
temperature class T3,T4,T5,T6

Minimum degree of filtration

Model MESH µm

BLW 140 170 88

BLW 210 100 150

BLW 270 100 150

BLW 300 100 150

BLW 400 100 150

BLW 750 80 180
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6.0 - COMMISSIONING

Before commissioning, the installer must check:
- The ATEX compliance of any accessories connected to the machine (e.g. valve transmission, pneumatic actuator...).
- The compatibility of the atmosphere of the place where the rotary lobe vacuum/pressure pump will operate with the marking 
indications.
- The maximum temperature of the surfaces of the pump must not exceed the value indicated in the marking.
- Once installation is complete, clean the rotary lobe vacuum/pressure pump, making sure that there is no dust build-up more than 
5 mm thick.
- Install the temperature control system.

Check that the thermostat supplied as standard is correctly wired and powered as 
indicated in the dedicated chapter (8).  The standard thermostat is a MANDATORY COMPONENT.

Any device with potential ignition sources, operating in an explosive atmosphere, must comply with the ATEX 
Directive and bear a marking of at least Ex II 2GD with a temperature class of at least T3,T4,T5,T6.

Check that the ambient temperature is within the specified limits (-20 / +40°C).

Check that any pneumatic actuators installed on the 4-way valve switch it in > 0.5s. If necessary, install flow restrictors.

7.0 -  MAINTENANCE

Before carrying on any maintenance tasks, make sure that:

- The power take-off of the rotary lobe vacuum/pressure pump is disengaged:
- The environment is free of explosive atmosphere;
- The vacuum/pressure pump is cold (<40°C)
- The vacuum/pressure pump is at ambient pressure

Avoid the ingress or accumulation of liquids (including washing liquids) with an ignition temperature below 220°C. 
For washing, use the Flushing Fluid specified in the manual, which can be supplied by Battioni Pagani
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8.0 - ROTARY LOBE VACUUM/PRESSURE PUMP TEMPERATURE CONTROL  

To ensure compliance with the operating parameters indicated in the Use and Maintenance Manual, the rotary lobe vacuum/
pressure pumps are equipped with an ATEX-certified thermostat (set at 150°C max). 
The Manufacturer supplies the rotary lobe vacuum/pressure pump with this MANDATORY COMPONENT, but does not 
supply the control system, which must be provided by the plant integrator. The thermostat is installed on the pump casing on 
the discharge side, the hottest part of the machine (see fig. 1).

The thermostat installed is an Ignition protection type b1 and it consists of:
1) a 3-wire PT100 RTD in accordance with EN60751, certified for intrinsic functional safety SIL 2, HFT 0 for ATEX zone 0, IIC, 
with Exma certification. Accuracy class A, armoured and shielded cable, Tmax 260°C. Marking code II1GD Ex ma IIC T6, T5, T4 
Ga. 

2) a signal converter from PT100 RTD to an analogue signal (4-20mA) and to a digital signal (threshold relay NC). The converter is 
SIL 2 and HFT 0, in low demand PLd in accordance with IEC61508 and IEC61511. Cat.3 ISO13849-1
It does not have an Exia certification, as the probe already has an Exma certification so no further certification is required for safety 
in ATEX environments. The converter must be installed in a non-classified safe area. 
Specific manuals for the thermostat are supplied with it and/or available online from the Manufacturer's website. The port layout is 
however shown in fig. 2.
The converter has a diagnostic system on:
• Input
• Barrier
• Output

Figure 1
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Faults are indicated by:
• 23mA signal on the 4-20mA output
• Error indicator light on the converter
•	 Status relay on Normally Open and Normally Energised contact (terminals 33-34).
	 (This is an additional functional safety feature).

Attention! The converter is supplied with diagnostics disabled on the 4-20mA signal.  
(terminals 11-12). If these terminals are used, diagnostics must be enabled.

The thermostat is already programmed before shipment; the switch and the probe are supplied wired, the NC relay 
switches at a temperature set at 150°C +/- 0.1°C.
The converter manual provides all the specific use, maintenance and wiring instructions for it, including the assembly 
and wiring instructions.
Attention! Follow the instructions provided by the thermostat Manufacturer for all details concerning the wiring, pow-
er supply, fastening and operating conditions.

The installer must choose and verify the suitability of any devices connected downstream of the thermostat.
When the temperature reaches 150°C, the NC relay contacts change state and must trigger a corrective action, such as:
• Stopping the machine
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• Switching a valve to limit the vacuum to -0.2bar g or the pressure to +0.2 bar g to reduce the temperatures.
If the overheating problem occurs frequently or persists, identify the cause immediately to make sure that the machine 
does not operate close to alarm conditions.

Considerations on the SIF in accordance with IEC61508 and IEC61511.  The installer must determine the 
correct interval for the functional tests of the chain (T prooftest):
1)	 PT100 RTD: Single RTD 1001 3 wires Low Stress Level 
PFDavg (6 m) = 7.88 E-04 
PFDavg (1 Y) = 1.58 E-03
PFDavg (5 Y) = 7.88 E-03 

2) Converter: 
3W PT100 Aout PFDavg (1 Y) = 3.70 E-04
3W PT100 Aout PFDavg (4 Y) = 9.76 E-03
3W PT100 Relay PFDavg (1 Y) = 5.08 E-04
3W PT100 Relay PFDavg (4 Y) = 1.35 E-03

3) Final actuator: An SIL 1 is required to achieve SIF SIL 1
The calculation and assessment of the sum of the PFDs for the chain is the responsibility of the final installer, T prooft-
est < E-01 (limit imposed to maintain SIL 1).

The characteristics shown above meet the requirements for Ignition protection type b1, and this further increases the 
safety of the system.

This device (final actuator) must comply with the ATEX Directive, as a control and protection system, 
marked Ex II 2GD and with temperature class T3,T4,T5,T6

Any device with potential ignition sources, operating in an explosive atmosphere, must comply with 
the ATEX Directive and bear a marking of at least Ex II 2GD with a temperature class of at least 
T3,T4,T5,T6.

For pumps driven by a hydraulic motor (version H), install a thermostat on the oil system. The oil temperature must not exceed 
80°C continuously.

Use a hydraulic oil with an ignition/flash point higher than 200°C.
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9.0 - EARTHING

10.0 - CLEANING

Before starting the cleaning operations, put the rotary lobe vacuum/pressure pump in a safe condition.
During cleaning operations, the operator must ensure that equipment used (portable lamps, aspirators, etc...) are of a 
category suitable to the environment (category II 2G). 

The electrical system must comply with specific requirements as defined by Standard EN 60079/14.

		  The earthing system must be installed by the machine outfitter.

 Earthing must be adequate (cable with minimum cross-section of 6 mm).

Make sure that the grounding system is coordinated with the protection devices of the machine power supply network.

Terminal lug

Screw
Washer

Lock washer

Figure 2
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11.0 - MACHINE PROTECTION RATING

According to Standards: 

• IEC 60079-0 26.4.5
• IEC 60529 13.4

The IP (International Protection) rating is an international index that classifies the effectiveness of an enclosure in protecting a de-
vice from solids (such as dust) and liquids (such as water).

BLW ATEX machines have an IP6X mechanical protection rating

12.0 - EU DECLARATION OF CONFORMITY ATEX

This manual has been prepared in accordance with the provisions of the DIR. 2014/34/EU, known as "ATEX", transposed in Italy by the 
Legislative Decree 19 May 2016, N. 85.

This manual contains the "EU ATEX Declaration of Conformity" for the directives mentioned above and all the necessary informa-
tion for users and plant manufacturers to be able to use the product safely; therefore the manual must always be kept in the vicinity 
of the rotary lobe vacuum/pressure pump.

This declaration only concerns the machine in the state in which it has been placed on the market, excluding added com-
ponents and/or operations carried out subsequently by the outfitter or by the end user.

Battioni Pagani Pompe S.p.A. Proprietary and Confidential 

EU DECLARATION OF CONFORMITY 
BATTIONI PAGANI POMPE S.p.A. 

Via Cav. Enzo Ferrari n. 2 - 43058 Ramoscello di Sorbolo (PR) Italia 

hereby declares under its responsibility that 
the vacuum pump of its manufacturing: 

BLW 400 P DX D120 
s/n _____________ 

with the following markings: 

II 2/2 G Ex h IIB T3 Gb/Gb  

II 2/2 D Ex h IIIC T200°C Db/Db 
is designed and built in compliancy with the ATEX Directive 2014/34/EU and it is suitable for use in 
potentially explosive atmospheres, in compliancy with the declared performances and subject to the 
associated installation and use instructions, within the limits of the following classified areas: 

Classification:  
Zone:  
Temperature class:  
Protection Mode: 
Group of Explosion:  
Technical file:  
Filed at the Notified Body: 

GROUP II, Category 2 
1 and 2 with GAS, 21 and 22 with DUST 
T3 / T200°C 
Ex h 
IIB Gas and IIIC Dust 
ATEX 03 BLW 
Eurofins Product Testing Italy, Number 0477, Via Cuorgnè 21 
10156 Torino (TO) Italy 

Applicable harmonized standards: EN 1127-1, EN ISO 80079-36, EN ISO 80079-37 

This declaration is limited to the machine as originally built at the time it was marketed. Added 
components/modifications (if any) subsequently executed by the system builder or end user are 
excluded from this declaration. In order to comply with the aforementioned directive and as a general 
safety rule, it is prohibited to put into service the system into which this machine has been incorporated 
before such system has been declared, if applicable, compliant with such directive. 

Sorbolo-Mezzani (PR) - Italy Battioni Pagani Pompe S.p.A. 
Date:__________________ Amministratore Unico 

Federico Zanotti 
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Battioni Pagani®, se réserve le droit de modifi er les données et les caractéristiques
 illustrées dans le catalogue. La reproduction même partielle du présent catalogue est interdite en 

vertu de la loi.

Battioni Pagani® behält sich das Recht vor, an den im Katalog erklärten Eigenschaften und Angaben
 Änderungen vorzunehmen. Die komplette oder teilweise Reproduktion dieses Katalogs 

ist gesetzlich verboten.
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Via Cav. Enzo Ferrari, 2
43058 Ramoscello di Sorbolo (PR) - Italy

Ph. +39 0521 663203
Fax +39 0521 663206

www.bapag.it
info@bapag.it

 IT
MANUALE ISTRUZIONI
INTEGRATIVO PER L’IMPIEGO 
IN ZONE A RISCHIO DI ESPLOSIONE

 GB
INTEGRATIVE INSTRUCTION MANUAL
FOR USE IN AREAS AT RISK 
OF EXPLOSION

 FR
MANUEL D’INSTRUCTION 
SUPPLÉMENTAIRE À UTILISER DANS 
LES ZONES À RISQUE D’EXPLOSION

 DE
ZUSÄTZLICHE BEDIENUNGSANLEITUNG
ZUR VERWENDUNG IN 
EXPLOSIONSGEFÄHRDETEN BEREICHEN
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