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1. Area of applicability 

These safety instructions apply to the 3DLevelScanner of type 

S/M/MV/MVL according to the EC type approval BVS 09 ATEX E 123 X 

(certification number on the type label). 

If the 3DLevelScanner-II S/M/MV/MVL is installed and operated in 

hazardous areas, the general Ex mounting instructions and these safety 

instructions must be observed. 

These safety instructions are part of the Operating Instructions: 

• MAN0001100 

• MAN0001250 

• MAN0001350 

• MAN0001450 
 

2. General information 

The volume measuring instrument 3DLevelScanneris based on acoustic 
technology and is used to measure the volume of product using low 

frequency, acoustic waves in the 3-10KHz range. The electronics uses the 

running time of the signals reflected by the product surface to calculate 

the volume of the product. 

The 3DLevelScanner S/M/MV/MVL is suitable for use in hazardous 

atmospheres for applications requiring instruments of category 2G or 

1/2D.  If the 3DLevelScanner S/M/MV/MVL are installed and operated in 

hazardous areas, the general Ex mounting instructions and these safety 

instructions must be observed.  

If the 3DLevelScanner are installed and operated in hazardous areas, the 

general Ex installation regulations EN 60079-14 as well as these safety 

instructions must be observed. 

The operating instructions as well as the valid Ex mounting regulations 
and standards for electrical equipment must be observed. 

The installation of explosion-endangered systems and explosion-protected 

systems must always be carried out by qualified personnel. 

 

3. Technical data 

Intrinsically safe supplied models 

In ignition protection type intrinsic safety Ex ia IIB Only for 

connection to a certified intrinsically safe circuit. Maximum values: 

a. Power Supply: 

Ui = DC 24 V ;  Ii=125mA ; Pi = 3 W ;   

Terminals J12.1 (+),  J12.2 (GND) 

Do not use J13.1, J13.2 (24 VDC output voltage) 

b. 4-20mA/HART Communication circuit (ports 3,4 – 2 right ports 

in the left green connector on the back side of the electronic 

card) 

Ui = DC 10.5 V ;  Ii=106mA ; Pi = 1.1 W ;    



c. RS485 / Modbus RTU Communication circuit (ports 3,4 – 2 right 

ports in the right green connector on the back side of the 

electronic card) 

Ui = DC 5 V ;  Ii=0.5A ; Pi = 625mW ; 

 

d. Sonic radiation  

 Radiated power (average power density) ≤ 0.1 W/cm2 

 Pulse radiation     ≤ 2 mJ/cm2  

 Frequency range       3.5 kHz ≤ f ≤ 10 kHz 

  

NON-IS supplied models 

a. Power Supply: 

Um = DC 24 V ;  Pn = 3 W ;   

Terminals J12.1 (+),  J12.2 (GND) 

Do not use J13.1, J13.2 (24 VDC output voltage) 

b. 4-20mA/HART Communication circuit (ports 3,4 – 2 right ports 

in the left green connector on the back side of the electronic 

card) 

Um = DC 9.5 V  

 

 

c. RS485 / Modbus RTU Communication circuit (ports 3,4 – 2 right 

ports in the right green connector on the back side of the 

electronic card) 

Um = DC 7.5 V  

 

d. Sonic radiation  

 Radiated power (average power density) ≤ 0.1 W/cm2 

 Pulse radiation     ≤ 2 mJ/cm2  

 Frequency range       3.5 kHz ≤ f ≤ 10 kHz 

 

4. Application conditions 

a. Ambient temperature range: - 40 °C ≤ Ta ≤ +85 °C 

b. The pressure range must be -0.2 bar ≤ Pi ≤ 1 bar  

(-20 kPa≤ Pi ≤100 kPa or -2.9 Psi ≤ Pi ≤ 14.5 Psi) 

 

5. Opening the housing 

The electronics compartment may be opened for configuration via the key 

pads. If the instrument is operated with opened cover, or its keys pressed, 

please make sure that no hazardous atmosphere exists. 

The cover has to be screwed tightly after connection and adjustment. 
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6. Impact and friction sparks 

The 3DLevelScanner S/M/MV/MVL must be mounted in such a way that 

sparks from impact and friction between the aluminum body and other 

material will not occur. 

 

7. Grounding 

The 3DLevelScanner S/M/MV/MVL have to be grounded electrostatically 

e.g. via the ground terminal both internally using the power cable ground 

and externally using the plants earth potential equalization.  

 

8. Cable entries 

A tight and tension-free cable entry must be provided. The outer diameter 

of the connection cable must be adapted to the cable gland. The gland 

pressure screw has to be tightened carefully. 

Unused openings for cable entries have to be sealed tightly. 

The cable wires must be at least 20-24 AWG and cable O.D. 8-13mm.  

 

9. Selection of the cables and wires 

Make sure that the cables and wires used meet the operating temperature 

requirements and are suitable for these temperatures. 

 



10.  Special features 

• The instrument must be installed and operated in a way that 

ensures there is no danger of ignition from electrostatic charge. 

• The seal between lower part of the housing and cover must be 

correctly in place and in faultless condition. The cover must be 

tightened carefully. 

• Unused openings for cable entries have to be sealed tightly. 

• Mount 3DLevelScanner S/M/MV/MVL in a way that adequately 

ensures that the scanner will not touch the vessel wall due to the 

movements of other vessel installations and flow conditions in the 

vessel. 
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11. Connection Scheme  
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Notes: 

 

1. IMPORTANT:  

a. Only a single Power Supply Barrier should be connected to a single 3DLevelScanner 

(e.g. – a single barrier can NOT be connected to more than one 3DLevelScanner). 

b. For this use, only firmware version 2.9.824 and above must be used. 

c. Only a single analog 4-20mA barrier should be connected to a single 3DLevelScanner 

d. A single RS485 barrier could be used for multiple scanners in the same daisy chained 

bus.   

e. The RS485 cable type must have resistance of 120ohm and after the connection, verify 

that both sides of the RS485 barrier have 60-70 ohm resistance.  

2. Control equipment connected to Associated Apparatus must not use or generate more than 

250V. 

3. The Entity Concept allows interconnection of intrinsically safe apparatus with associated 

apparatus  when the following is true: 

 

Vmax or Ui ≥ Voc, Vt or Uo;  

Imax or Ii ≥ Isc, It or Io;  

Pmax or Pi ≥ Po;  

Ca ≥ Ci + Ccable;  

La ≥ Li + Lcable. 

 

3. Resistance between Intrinsically Safe Ground and earth ground must be less than 1.0 Ohm. 

4. Dust-Tight conduit seal must be used when installed in Class II and Class III environments. 

5. Installation should be in accordance with ANSI/ISA RP12.06.01 “Installation of 

Intrinsically Safe Systems for Hazardous (Classified) Locations” and the National 

Electrical Code (ANSI/NFPA 70). 

6.  The associated apparatus must be a resistively limited single or multiple channel FM 

Approved barrier having parameters less than those quoted, and for which the output and 

the combinations of outputs is non-ignition capable for the Class, Division and Group of 

use. 

7.   The output of the associated apparatus is non-linear. 

8.   Connect the barriers individually using different cables.  

 

WARNINGS:   

1. Substitution of components may impair Intrinsic Safety. 

2. To prevent ignition of flammable or combustible atmospheres, read, understand and adhere 

to the manufacturer’s live maintenance procedures.  

  

 

A.P.M. Automation 

Solutions Ltd.

Alexander Teryohin

Yossi Zlotnik
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Wiring Drawing for Intrinsically Safe 

3DLevelScanner (S/M/MV/MVL)
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