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Adjustment keys: 

 

 - 
� Navigates downwards in the selection list  

� Shifts to the right within a function 

+ 
� Navigates upwards in the selection list  

� Edit numeric values within a function 

Esc 
Navigates to the Left within a function group; Press Esc for 3 

sec to go back to the default screen 

E  
� Navigates to the right within a function group; 

� Confirmation 

+   +   E  

Simultaneously 

Increases the contrast of the LCD 

-     +   E  

Simultaneously 

Decreases the contrast of the LCD 

+    +    -     

  +  E  

Simultaneously 

Hardware lock/unlock  

After a hardware lock, operation of the device via display or 

remote communication is not possible. 

The hardware can only be unlocked via the display, and an 

unlock parameter must be entered to do so. 

The display continues – uninterrupted. 

When all three buttons are pressed the message “Hardware 

locked” is displayed. 

When all three buttons are pressed again, the message 

“unlock parameter.” Appears. Enter the unlock parameter 

(100) and confirm by pressing E. 
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5.2 Adjusting the Scanner Using the Software Tool 

The 3DLevelScanner MV can be configured and operated via APM’s Software Tool. 

Connect the 3DLevelScanner MV according to the following diagram: 

 

 

Figure 8: Software Tool connection 

1. RS-232/USB connection 

2. 3DLevelScanner MV 

3. HART Adapter cable 

4. HART Resistance—250 ohm 

 

For specific instructions on adjusting parameters with APM's software tool, please see 

the "APM 3DLevel Manager Software Operating Instructions" manual. 
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6 Operation 

6.1 Operating Menu 

The operating menu consists of two levels: 

1. Function groups (00, 01, 03, …, 0C, 0D) 

The devices functions are organized in function groups. The available function 

groups are: basic setup, safety settings, output, display, system parameters, 

diagnostics, extended calibration, linearization, temperature. 

2. Functions (001, 002, 003, …, 0D8, 0D9) 

Each function group consists of one or more functions. The functions perform 

actions or set up the device's parameters. Numerical values can be entered and 

parameters can be selected and saved. The available functions of the basic 

setup function group (00) include: media type (002), process cond. (004), 

empty calibr. (005), etc. 

 

For example, if you wish to change the media type, do the following: 

� Select the basic setup (00) function group. 

� Select the media type (002) function (where the existing media type is 

selected). 

6.2 Function indication 

A three digit identifier is displayed on the right-hand side of the function on the 

display. The first two digits identify the function group. The third digit indicates the 

individual function within the function group. 
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6.3 Switching on 

After 3DLevelScanner MV is connected to the power supply, it carries out a self-test for 

approx. 30 seconds. After the initialization is complete, the following is displayed, 

allowing you to select a language and distance units. 

 

 

 

 

 

 

 

 

After 30 seconds, the following message 

appears: 

Vxx.yy.zz    Prot. 

xx – hw version 

yy – sw version 

zz – sw version 

prot – HART (Protocol name) 

 

After five seconds or after pressing E, 

you will be presented with language 

selection: (appears on the first time the 

device is switched on): Use the +/- to 

select the desired language and press 

E. 

 

 

Select the distance units 

(this selection appears on the first time 

the device is switched on) 

 

 

Press E to reach the group selection. 

This selection enables you to perform 

the basic setup. 
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6.4 Basic/Default Screen 

After startup the following screen is displayed: 

 

measured value  000 

3.45m 

  

 

 

Press E to reach the group selection menu. 

Press Esc for 3 seconds to return to the measured value basic screen 

6.5 Setup procedure 

6.5.1 Address setting for several sensors on one input - HART-Multidrop 

If several sensors are connected on one input, the address must be set before 

continuing with parameter adjustment. This is done in HART-Multidrop mode. For 

detailed description please see the "Description of Instrument Functions" manual.  

 

 

commun. address  060 

0  

 

 

Enter the communication address for the device with this function. 

� Standard: 0 (if using 4-20mA) 

� Multidrop: 1-15 (fixed current only) 

6.5.2 Parameter adjustment 

Because the 3DLevelScanner MV is primarily a distance measuring device, the distance 

from the sensor to the product surface is measured. In order to have the actual product 

level displayed, an allocation of the measured distance to the height percentage must 

be carried out. To make this adjustment, the full and empty distances in the vessel are 

entered. The seal surface of the thread or flange is always the reference point for these 

distance values. The actual level is then calculated on the basis of the entered values. 

At the same time, the operating range of the sensor is limited from maximum range to 

the required range. 

The actual product level during this adjustment is not important, because the min./max. 

adjustment are always performed without changing the product level. These settings 

can be made in advance without having to install the device first. 

The individual submenu items in the main menu item "Basic adjustment" should be 

selected one by one and updated with the correct parameter values. 
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Start your parameter adjustment with the following menu items of the basic 

adjustment. 

6.5.3 Medium selection 

Each product has different reflective properties. In solids, they are determined by dust 

generation, material cones and additional echoes caused by the vessel wall. Selecting 

the correct medium will ensure optimal adaptation of the sensor to the product and 

significant increase in accuracy, particularly for products with bad reflective properties. 

 

media type      001 

->HF  

Solid 

Solid SA 

 

This function is used to select the media type: 

� HF (High Frequency) 

� Solid 

Enter the requested parameter via the appropriate keys, save your settings and move 

on to the next menu item with the [E] key.  

6.5.4 Process Conditions 

The process conditions are another factor that influences the measurement. To adapt 

the sensor to the process conditions, this menu offers several options. 

 

Process cond.  00C 

->standard  

Fast change 

Slow change 

 

Enter the requested parameter via the appropriate keys, save your settings and move 

on to the next menu item with the [E] key. 

6.5.5 Performing empty calibration adjustment 

1. Move from the measured value display to the main menu by pressing [E]. 

 

group selection  00 

->basic setup  

safety settings 

linearization 
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2. Select the Basic setup menu with [–>] and confirm with [E]. Now select the 

Empty Calibr. with [–>] and confirm with [E].  The "Empty calibr." menu is 

displayed. 

 

empty calibr.  005 

6.500 m  

distance flange 

to min. level 

 

This function is used to enter the distance from the flange (reference point of the 

measurement) to the minimum level (=zero). 

Enter the requested parameter via the appropriate keys, save your settings and move 

on to the next menu item with the [E] key. 

 

 

Figure 9: Empty Calibration 

3. Enter the appropriate distance value in DU (corresponding to the percentage 

value) for the empty vessel (e.g., distance from the sensor to the vessel 

bottom). 

4. Save the settings by pressing [E] and move on to "Full Calibr". 

6.5.6 Performing Full Calibration adjustment 

Proceed as follows: 

 

full calibr.  006 

1.75m  

distance flange 

to max. level 
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This function is used to enter the distance from the bottom of flange (measurement 

reference point) to the maximum level (100%). 

 

CAUTION! 

The maximum level may not project into the blocking distance (BD). If the 

BD is compromised, it may cause device malfunction. After basic calibration, 

enter a safety distance (SD) in the safety distance (015) function. If the level is within 

this SD, the 3DLevelScanner MV signals a warning or an alarm, depending on your 

selection in the 'in safety distance' (016) function. 

1. Enter the appropriate distance value in m and save with [E]. 

2. Save the settings with [E]  

 

At this point, the basic adjustment is complete. 



False echo storage Range of mapping function (052) 

7 False echo storage 

High sockets or vessel installations, such as struts or agitators as well as buildup and 

weld joints on the vessel walls, cause interfering reflections which can impair the 

measurement. False echo storage detects and marks these false echoes, so that they 

are no longer taken into account in level measurement. A false echo memory should be 

created with an empty vessel so that all potential interfering reflections will be 

detected. 

7.1 Range of mapping function (052)  

 

 

range of mapping  052 

0.000 m  

Input of 

Mapping range 

 

This function displays the suggested range of mapping. The reference point is always 

the reference point of the measurement (see Function 005). This value can be edited 

by the operator for manual mapping. The default value is 0 m. 

CAUTION! 

The range of mapping must end 0.5 m before the echo of the actual level. For an 

empty vessel, do not enter E, but E – 0.5 m. If a mapping already exists, it is 

overwritten up to the distance specified in the range of mapping (052). Beyond this 

value the existing mapping remains unchanged. 

 

8 Optional settings 
Additional adjustment and diagnosis options such as scaling and simulation are shown 

in the following menu diagrams. You will find a detailed description of these menu 

items in the “3DLevel Manager Software Operating Instructions" manual. 

All the menus and submenus in the LCD exactly match the menus in the 3DLevel 

Manager software.  It is preferable and more comfortable to make all the 

configurations in the 3DLevel Manager after mounting and connecting the unit. 

 

 

 

 

 



 Basic/default displayed screen 

8.1 Basic/default displayed screen 

 

 

  

8.2 Safety settings screen 

 

 

 

 



 Linearization screen 

3DLevelScanner Operating Instruction. © 2006 APM all rights reserved 26  26 

8.3 Linearization screen 

    

 

8.4 Extended calibration screen 

 



 Temperature screen 
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8.5 Temperature screen 

   

8.6 Output screen  

 

 



 Display screen 
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8.7 Display screen 

 

 

 

 

8.8 Diagnostics screen 

 

 

 



 System parameter screen 
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8.9 System parameter screen 

 

 

 

 



 Adjusting Using the Software Tool 

8.10 Adjusting Using the Software Tool 

The 3DLevelScanner MV can be configured and operated via APM’s Software Tool. 

Connect the 3DLevelScanner MV according to the following diagram: 

 

Figure 10: Connecting the Software Tool  

1. RS-232/USB connection 

2. 3DLevelScanner MV 

3. HART Adapter cable 

4. HART Resistance—250 ohm 

8.10.1 Parameter adjustment with APM's Software Tool 

Further setup steps are described in the operating manual APM 3DLevel Manager 

software operating instructions included with each CD, which can also be downloaded 

from our Web site.  
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9 Maintenance and fault rectification 

9.1 Maintenance 

When used as directed in normal operation, the 3DLevelScanner MV is completely 

maintenance-free. 

9.2 Fault rectification 

Causes of malfunction 

The 3DLevelScanner MV is highly reliable. Nevertheless, faults can occur during 

operation. Faults may be caused by the following: 

� Sensor 

� Process 

� Power supply 

� Signal processing. 

The first measures to be taken are to check the output signal and evaluate the failure 

messages via the LCD. The procedure is described below. More comprehensive 

diagnostics can be performed by connecting the scanner to the 3DLevel Manager and 

using the BIT’s in the diagnostic group (in the APM 3DLevel Manager software 
operating instructions). In many cases the fault reasons can be determined and 

rectified using this method. 

9.2.1 24 hour service hotline 

If you fail to solve the problem with the methods suggested here, please call in urgent 
cases the APM service hotline at +972 3 6488891 

The hotline is available 7 days a week around the clock. Since we offer this service 

world-wide, the support is only available in the English language. The service is free of 

charge, except for standard (international) telephone costs. 

9.2.2 Checking the 4 … 20 mA signal 

Connect a hand-held multimeter with a suitable measuring range according to the 

wiring plan. 

?    4 … 20 mA signal not stable 

Possible Problem: level fluctuation 

Solution:  set integration time via LCD or APM's Software. 

 

?   4 … 20 mA signal missing. 

Possible Problem: incorrect connections 

Solution:  

Check connection according to Connection procedure, page 13, and correct, if 

necessary, according to the wiring plan, see Wiring Plans, page 14. 

 

Possible Problem: No power supply 
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Solution:  Check cables for line break, repair if necessary. 

 

Possible Problem: Supply voltage too low or load resistance too high 

Solution:  Check and adapt, if necessary. 

 

?   Current signal greater than 22 mA or less than 3.6 mA 

Possible Problem: Electronics module defective 

Solution:   Exchange device or return it for repair. 

 

9.2.3 Fault messages via the LCD 

?   E1 

Definition:  No measured value available. 

Possible Problem: Sensor in boot phase 

 

Possible Problem: Sensor does not detect an echo, e.g., because of faulty installation 

or incorrect parameter adjustment. 

 

?   E2 

Definition: Adjustment span too small 

Solution:  

Perform a new adjustment and increase the distance between the minimal and 

maximal adjustment. 

 

?   E3 

Definition: No operable sensor software 

Solution: Perform a software update or return the device for repair. 

 

?   E4 

Definition: Hardware error, electronics is defective 

Solution: Exchange device or return it for repair. 

 

9.3 Replacing the electronics 

If the electronics module is defective, it can be replaced by the user. 

If there is no electronics module available on site, it can be ordered from your local 

APM agency. 
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9.4 Device repair 

If it is necessary to repair the 3DLevelScanner please proceed as follows: 

Download a return form from our Web site www.apm-solutions.com, under "Services – 

Downloads –Repair form". 

By doing this you help us carry out the repair quickly and without having to call back 

for additional information. 

� Print and fill out one form per device. 

� Clean the device and pack it damage-proof. 

� Attach the completed form and optionally a safety data sheet to the device. 

� Send the device to the address of your local agency.  
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10 Dismounting 

10.1 Dismounting procedure 

Warning! 

Before dismounting, be aware of dangerous process conditions such as pressure in the 

vessel, high temperature, corrosive or toxic products etc. 

Take note of the chapters Mounting, page 8, and Connecting the power supply, page 

13, and carry out the listed steps in reverse order. 

We have specifically designed the electronic modules to be easily separable. Mark the 

device as scrap and dispose of it according to government regulations (electronic scrap 

ordinance). 

If you cannot dispose of the device properly, please contact us about disposal methods, 

or return. 
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11 Dimensions 
 

 

Figure 11: 3DLevelScanner MV with horn antenna in threaded version 

Dimensions are in mm (inch). 
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Figure 12: 3DLevelScanner MV with horn antenna in flange version 

Dimensions in are mm (inch). 
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Figure 13: 3DLevelScanner MV housing  

Dimensions are in mm (inch). 
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12 Appendix 

12.1 Technical data 

Materials, non-wetted parts 

Housing Plastic PBT (polyester), PP, Alu-die casting 

powder coated. 

Inspection window in housing cover  Polycarbonate 

Antenna      PP, Alu 

Flange      PP, SS 

Ground terminal    Stainless steel 1.4571/1.4435 

Weight 

9.9 kg …11.4 kg Depending on the flange size and housing 

(Alu, SS) 

5.3 kg …5.8 kg  Depending on the flange size and housing 

(PP) 

Output variable 

Output signal      4…20mA/HART 

Resolution     1.6 uA 

Fault signal Current output unchanged, 20.5 mA,     22 

mA, >3.6 mA (adjustable) 

Current limitation    22mA 

Load 

4-wire sensor    See load diagram  

Integration time    0…999 s, adjustable 

 

Figure 14: Voltage diagram 

1. HART Load 

2. Voltage Limit EEx ia device 
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3. Voltage limit non-Ex/Exd ia device 

4. Supply Voltage 

12.2 Ambient conditions 

Ambient, storage and transport temperature: -40…85oC (-40…+176oF) 

12.3 Process conditions 

Vessel pressure: -0.2 … 1 bar 

(-20…100 kPa or -2.9 … 14.5 Psi) 

12.4 Process temperature 

Measured on the process fitting: -40…85oC (-40…203oF) 

Vibration resistance: Mechanical vibrations with 4g and 5…100 Hz 

12.5 Electromechanical data 

Cable entry/plug: 1 x cable entry M20x1.5 (cable-∅ 5…9mm), 1 x blind stopper 

M20x1.5 

or 

1 x closing cap ½NPT, 1xblind stopper ½NPT 

Display panel 

LCD       4 lines x 20 characters 

Adjustment elements    4 keys 

Protection (inside sensor without cover) IP40 

Power supply – 4-wire device 

 4…20 mA/HART 

Supply voltage    20…36 VDC 

Power consumption    max 4VA; max 2.1 W 

Electrical protective measures 

Protection     IP 66/67 

Approvals 

ATEX ATEX II ½D, 2D, EEx ia IIC T6 (pending) 

FM      FM Intrinsic safety (pending) 

CSA      CSA Intrinsic safety (pending) 

IECM      IEC EEx ia IIC T6 (pending) 

CE 

EMC 

- Emission     EN 61326: 1997 (class B) 

- Susceptibility    EN 61326:1997/A1: 1998 

NSR (73/23/EWG)     EN 61010-1: 2001 
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Measurement characteristics 

Temperature measurement accuracy 0.5o K 

Frequency     3-5 kHz 

Beam angle with horn antenna  70 degrees  

Interval >2 s (dependent on the parameter 

adjustment) 

Adjustment time >3 s (dependent on the parameter 

adjustment) 

Accuracy (see diagram) 

 

Figure 15: Accuracy 


