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 GENERAL 

1.1 INTRODUCTION TO THE RADAR STAGE SENSOR  

The SDI-RADAR-81is an SDI-12 radar sensor for continuous level measurement of liquids.  This operating 
manual provides all the information needed for mounting, connection and setup for all variants of the 
SDI-RADAR-81 Radar Stage Sensor as listed in Table 1-1.  For ease of use, this manual will refer to the 
sensor as the RADAR-81 which incorporates all variants of the sensor.  Please read this information 
before putting the instrument into operation and keep this manual accessible in the immediate vicinity of 
the device.   

Table 1-1:  LIST OF SDI-RADAR-81 VARIANTS 

VARIANTS  
(PART NUMBER) 

PART DESCRIPTION 

SDI-RADAR-81 
SDI-RADAR-81-DISP 
SDI-RADAR-81-15 
SDI-RADAR-81-15-DISP  

Base model, 10m waveguide 
Base model with display module1 

15m waveguide 
15m waveguide and display module1 

1 The display module permits direct interface with the radar.  It must be used for false echo suppression and 
can be used to save and transfer settings between radars.  See Chapter 5 for details of use. 

1.2 DEFAULT SETTINGS 

The radar will arrive with the following FTS set factory default settings: 

1. SDI address - 0 
2. Measuring Units – feet 
3. Temperature Units - °F (for electronics temperature) 
4. Number of samples to average – 20 
5. Power mode – high 
6. HART operation mode: Analogue Current Output, Address 0 (see section 1.1.2 for important 

information on this setting) 

1.2.1 IMPORTANT:  ABOUT THE DEFAULT HART OPERATION MODE 

The radars are set at the FTS factory to a specific default HART operation mode to maximize the radar’s 
performance.  If using the optional display and adjustment module to set up the radar two scenarios 
should be avoided (explanations follow): 
 

DO NOT: 
 1)    Change the HART Operation mode from Analogue Current Output  
 2)    Reset the unit to factory defaults 
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1)  The HART Operation Mode: Analogue Current Output multidrop 01 is the default setting as that 

requires 12V to operate.  If the HART Operation mode is changed, the radar will require 15V to 
operate.  If the on-site power supply cannot provide 15V, the radar will constantly restart and be 
unusable, including reverting the unit to the correct HART operation mode, until a 15V power 
supply can be provided. 
 

2) If the Vega display and adjustment module is used to reset the sensor to factory default settings, 
the unit is returned to the VEGA factory defaults, not those set by the FTS factory, which may also 
place the unit into the unusable condition described in (1) until 15V can be supplied.  

 

1.3 TARGET GROUP 

This operating manual is directed to trained specialist personnel.  The contents of this manual should be 
made available to these personnel and put into practice by them. 
 

1.4 REFERENCES 

Radar specific information contained in this document is in reference to the VEGAPULS 81 Operating 
Instructions (Vega Document ID:41824). 
 
Detailed explanations of Axiom Datalogger operations can be found in the FTS documents Axiom 
Operator’s Manual (700-Axiom Man) and the Axiom Telemetry Reference (700-G6-Telem).
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 FOR YOUR SAFETY 

2.1 AUTHORIZED PERSONNEL 

 
All operations described in this manual must be carried out only by trained specialist personnel.  
 
During work on and with the device the required personal protective equipment must always be worn. 

2.2 APPROPRIATE USE 

The FTS Radar Stage Sensor is a sensor for continuous level measurement. 
 
Detailed information about the area of application the radar can be found in Chapter 4:  Product 
Description. 
 
Operational reliability is ensured only if the instrument is properly used according to the specifications in 
the operating instructions manual as well as possible supplementary instructions. 
 
 

WARNING:  Inappropriate or incorrect use of the instrument can give rise to 
 application specific hazards, e.g. damage to system components through 
 incorrect mounting or adjustment. 

 

2.3 GENERAL SAFETY INSTRUCTIONS 

This is a state-of-the-art instrument complying with all prevailing regulations and guidelines.  The 
instrument must only be operated in a technically flawless and reliable condition.  The operator is 
responsible for the trouble-free operation of the instrument. 
 
During the entire duration of use, the user is obliged to determine the compliance of the necessary 
occupational safety measures with the current valid rules and regulations and also take note of new 
regulations. 
 
The safety instructions in this manual, the national installation standards as well as the valid safety 
regulations and accident prevention rules must be observed by the user. 
 
For safety and warranty reasons, any invasive work on the device beyond that described in the operating 
instructions manual may be carried out only by personnel authorized by the manufacturer. Arbitrary 
conversions or modifications are explicitly forbidden. 
 
The safety approval markings and safety tips on the device must also be observed. 
 
 

http://www.google.ca/imgres?imgurl=http://img2.wikia.nocookie.net/__cb20100330235545/villains/images/c/c2/Warning.gif&imgrefurl=http://villains.wikia.com/wiki/File:Warning.gif&h=391&w=448&tbnid=HC_NaaQelOXgvM:&docid=hQmQtL0WidUgfM&ei=2bevVbvkKcm3yAT8rJPQDg&tbm=isch&ved=0CEIQMygNMA1qFQoTCPu01fiH78YCFckbkgodfNYE6g
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2.3.1 ELECTROMAGNETIC COMPATABILITY 

Electromagnetic interference from electrical conductors and radiated emissions must be taken into 
account, as is usual with class A instruments.  If the instrument is used in a different environment, the 
electromagnetic compatibility to other instruments must be ensured by suitable measures. 
 

2.4 DISPOSAL 

Correct disposal avoids negative effects on humans and the environment and ensures recycling of useful 
raw materials. 
 
The instrument consists of materials, which can be recycled by specialized recycling companies.  The 
Radar is made of recyclable materials and is designed to be easily separable.  Pass the instrument 
directly on to a specialized recycling company and do not use the municipal collecting points. 
 
If you have no way to dispose of the old instrument properly, please contact us concerning return and 
disposal. 
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 PRODUCT DESCRIPTION 

3.1 PRODUCT DESCRIPTION AND FUNCTION 

The RADAR-81 is a level sensor with cable and probe for continuous level measurement of water.  High 
frequency microwave pulses are guided along a steel cable. Upon reaching the water’s surface, the 
microwave pulses are reflected.  The running time is evaluated by the instrument and then output as a 
level. 
 

 

Figure 3-1:  Parts of the RADAR-81 

Cable Ports 

Data logger Interface 
Electronics 

Threaded Process connection 

Gravity Weight 

Cable Probe 

Electronics Housing 
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3.2 TYPE LABEL 

The type label contains the most important data for identification and use of the instrument: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.3 MOUNTING THE RADAR-81 
In metal structures, mount the RADAR-81 300 mm (12 in) from the wall or any installations.  In non-
metallic structures, the distance should be at least 500 mm (19.7 in).  No part of the cable or gravity 
weight should be in contact with any part of the structure or object (probe end should not be in contact 
with the bottom).  The process fitting should be flush with the mounting platform. If necessary, fasten the 
probe end.  Ensure that the cable is straight over its entire length as kinks in the cable can cause 
measurement errors and contact with obstructions.  Keep in mind expected water levels and optimum 
measuring ranges as described in Section 3.5.   
 

CONSTRUCTION MOUNTING DISTANCE 
Metal  > 300 mm (12“) 
Other  > 500mm (19.7”) 

 

1. Instrument type 
2. Product code 
3. Approvals 
4. Power supply and signal output, 

electronics 
5. Protection rating 
6. Probe Length 
7. Process and ambient temperature, 

process pressure 
8. Material, wetted parts 

 

9. Order number 
10.  Serial number  
11. Symbol of the device protection class  
12. ID numbers, instrument 

documentation 
13. Reminder to observe the instrument 

documentation  
14. Notified authority for CE marking  
15. Approval Directives 
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3.4 MEASURING RANGE AND DEVIATION  
The reference plane for the measuring range of the sensors is the sealing surface of the thread or flange. 
A minimum distance of 0.08m (3.15”) must be maintained below the reference plane as a dead band 
occurs and measurement is not possible.  Measurement deviations can occur after the dead zone due to 
increased noise in that area and at the portion of the probe covered by the gravity weight. See Figure 3-2.  
 

          
Figure 3-2:  Measuring Range and Deviation 

3.5 WIRING INFORMATION 

Normally, the radar will be shipped with all internal electrical connections in place. The user is 
responsible for connecting the sensor to the data collection platform using the sensor cable.   Users can 
attach their own connector, connect the cable via a terminal strip, or wire it directly to device electronics.  

 
Wire colour Pin Function 

Red 12VDC 10.6 to 16 VDC Input 

White DATA Data 

Black GND Ground 

Bare (silver)  Shield ground  
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No measurements 
available in this 
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The only setting that will need to be input to commence accurate readings is the Stage Height (if using 
the default settings – refer to section 1.2)   The Radar can be configured using SDI-12 commands (see 
Chapter 5).  If you are not using feet, change to the desired measuring unit before entering the stage 
height.   

The radar will arrive with the following FTS set factory default settings: 

7. SDI address - 0 
8. Measuring Units – feet 
9. Temperature Units - °F (for electronics temperature) 
10. Number of samples to average – 20 

 

3.5.1 INTERNAL CONNECTIONS 

Should the supplied cables need to be replaced, the cover from the electronics enclosure on the side of 
the instrument must be removed to make the connections. Figure 3-1 shows the electronics enclosure 
and the relevant connection points identified. 
 
Use 3 wire, shielded cable, preferably with red, black, white colour-coded conductors. Use cable with a 
round cross section and an outer diameter of 0.17” to 0.45” to ensure the IP protection rating seal of the 
cable gland.  Conductor gauge must be in the AWG 20 - 24 range. 
 
SDI-12 connection steps are as follows: 
 

1. Ensure instrument and cable to be attached are not powered. 

2.  Unscrew the housing cover. 

3. Loosen compression nut of the cable entry gland. 

4. Remove approximately 10cm (4”) of the cable jacket, strip approximately 1cm (0.4”) of  
insulation from the ends of the individual wires. 

5. Insert the cable into the sensor through the cable entry. 

6. Insert the wire ends into the terminals according to the wiring plan (Figure 4-1). 

7. Connect the shield wire to the screw terminal (shield ground) inside the enclosure as shown in 

Figure 4-1. 

8. Tighten the cable gland nut and replace the housing cover. 
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Figure 3-3:  SDI-12 Electronics Compartment and Wiring Plan 
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 SDI-12 COMMANDS 

The Radar 81 is capable of reading and writing with the standard set of SDI-121 commands.   
 

4.1 STANDARD MEASUREMENT COMMANDS 

The following basic SDI-12 commands are implemented in the radar sensor.  Note: 
 

• the “a” in each command should be replaced with the sensor address number  
• every command must terminate with an exclamation mark (!).   
• If an out-of-range or illegal condition is detected, the M command result(s) are -9999999 
• If the M6 command is issued and the radar is in low power mode, zero measurements are 

returned. 

COMMAND(S) RESULTS  
aM! 
aC! 
aMC! 
aCC! 

Measures average stage, quality metric 
Averaged over 1-720 samples.  Default is 20 samples. 

aM1! 
aC1! 
aMC1! 
aCC1! 

Measures instantaneous stage, distance, quality metric, and internal temperature 
(in C) 

aM2! 
aC2! 
aMC2! 
aCC2! 

Not applicable for the Radar-81 (Measures 4-20 mA output current (in mA) 

aM3! 
aC3! 
aMC3! 
aCC3! 

Supports NOAA distance calculation.  See section 4.1.2 for details. 
Measures: 

• stage,  
• mean distance,  
• standard deviation,  
• number of discarded outliers,  
• good sample count and  
• voltage (in V) as per NOAA water level measuring system.   

Averaged over 2-720 samples.  Default is 360 samples. 
aM4! 
aC4! 
aMC4! 
aCC4! 

Supports NOAA distance calculation. See section 4.1.2 for details. 
Measures. 

• stage,  
• mean distance,  
• standard deviation,  
• number of discarded outliers,  
• good sample count and  
• voltage (in V) as per NOAA water level measuring system.  

Averaged over 2-720 samples.  Default is 60 samples. 

                                                      
1 For a detailed explanation of SDI-12 protocols and commands refer to SDI-12 Specification, Version 1.3 at http://www.sdi-
12.org 

http://www.sdi-12.org/
http://www.sdi-12.org/
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aM5! 
aC5! 
aMC5! 
aCC5! 

Supports NOAA distance calculation.  See section 4.1.2 for details. 
Measures  

• stage,  
• mean distance,  
• standard deviation,  
• number of discarded outliers,  
• good sample count and  
• voltage (in V) as per NOAA water level measuring system.   

 
 
Averaged over 2-720 samples.  Default is 15 samples.  

aM6! 
aC6! 
aMC6! 
aCC6 

Returns the last 5 distances measured by the radar. These are the raw distances 
(in configured units) from the radar to the surface, and not stage values.   
Radar must be in High Power Mode to receive measurement data. 
Returns 6 measurements in the following order: 

• sample index – The position in the rolling sample buffer of the newest 
sample. Counts from 0 to 719, then back to 0. 

• distance now – the current instantaneous distance measurement  
• distance 1 second ago – the instantaneous distance measured one second 

ago 
• distance 2 seconds ago – the instantaneous distance measured two 

seconds ago 
• distance 3 seconds ago – the instantaneous distance measured three 

seconds ago 
• distance 4 seconds ago – the instantaneous distance measured four 

seconds ago 

 
Examples: 
 
0M!00042  4 seconds to measure and return 2 fields 
0D0!0+22.648+1.000000   

fields returned: stage, quality metric 
 
0M3!00056  5 seconds to measure and return 6 fields 
0D0!0+22.647+1.823+0.000664+1+359+11.9   
  fields returned: stage, distance, deviation, outliers, good samples, voltage 
  
0M6!00016  1 second to return 6 fields 
0D0! 0+100+1.238+1.237+1.236+1.235+1.234  
  fields returned:  sample index number, current instantaneous distance,  
  instantaneous distance one second ago, instantaneous distance two seconds ago,  
  instantaneous distance three seconds ago, instantaneous distance four seconds ago 
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4.1.1 COMPARISON OF THE M AND M1 COMMANDS 

The M Command averages all the measurements taken over the Averaging Duration.  This produces less 
erratic values than the M1 Command, especially in turbulent water, as troughs and crests are averaged to 
produce a more accurate assessment of actual stage.   
 
The M1 Command produces more erratic data as the logged value is from a single measurement, each of 
which can be influenced by troughs, crests, and other interference resulting in a wide variance between a 
series of measurements.  No averaging takes place. 
 

 
 

POWER 
MODE 

PROCESS COMMENT 

aM! 
aC! 
aMC! 
aCC! 
 

HIGH One sample is taken every second, continuously 
and stored in the buffer.  The most recent samples 
taken will be used for the average in accordance 
with the Averaging Duration  
ie: an averaging duration of 20 seconds will use the 
last 20 samples in the buffer. 

Higher power 
consumption rate, but 
faster response time, 
especially for longer 
averaging durations. 
 

LOW The radar must “wake up” and warm up.  This cycle 
takes 65 seconds before sampling starts.  Samples 
will be taken at the rate of one sample per second 
for the prescribed Averaging Duration, and 
averaged to produce the value.  
Once sampling is completed, the radar returns to 
the dormant state 

Low power consumption 
rate. 
Longer response time, 
especially for longer 
averaging durations. 

 
POWER 
MODE 

PROCESS COMMENT 

aM1! 
aC1! 
aMC1! 
aCC1! 

HIGH One sample is taken every second, continuously 
and stored in the buffer.  The last sample is 
immediately available and used for data 
processing.   

Higher power 
consumption rate, but 
faster response time 

LOW 
The radar must “wake up” and warm up.  This cycle 
takes 65 seconds before a single sample is taken.  . 

Low power consumption 
rate. 
Longer response time 

4.1.2 COMPARISON OF POWER MODES WITH NOAA COMMANDS (M3, M4, M5) 

The M3, M4, and M5 commands support the NOAA distance calculation2.  This measurement involves: 
 

1) gathering a set of 360 (M3), 60 (M4), or 15 (M5) measurements at a precise 1 second interval,  
 

2) computing the standard deviation of that set, excluding measurements in the set that are 
above and below 3 times the calculated standard deviation, and finally, 
 

3) re-computing the average and standard deviation of the new modified set. 
 

                                                      
Xref In accordance with: https://tidesandcurrents.noaa.gov/levlhow3.html  

https://tidesandcurrents.noaa.gov/levlhow3.html
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POWER 
MODE 

PROCESS COMMENT 

aM3! 
aC3! 
 
aM4! 
aC4! 
 
aM5! 
aC5! 
 
 

HIGH One sample is taken every second, continuously 
and stored in the buffer. The most recent number 
of samples taken will be used for the NOAA 
calculation.   
The number of samples taken is in accordance with 
the input number for the specific command. 

Higher power consumption 
rate, but faster response 
time. 
 

LOW The radar must “wake up” and warm up. This cycle 
takes 65 seconds before sampling starts. The buffer 
at this time is empty.  
Samples will be taken at the rate of one sample per 
second for the prescribed number of seconds 
(samples), and used in the NOAA distance 
calculation.   
Once sampling is completed, the radar returns to 
the dormant state. 

Low power consumption 
rate.  Slower response 
time.  
 

 

4.2 X COMMANDS 

In addition to the standard set of commands the FTS Radar Range Sensor has an extension of custom SDI 
commands called X commands that access specific features of the sensor.   
 
The format of X commands follows the requirement for standard SDI commands in that the first 
character of every command must be a sensor address which is then followed by the X command and 
terminated by an exclamation mark.  Likewise, the first character of a response is also the address 
character.   
 
In “set” commands the n should be replaced with the desired numerals to a maximum of seven digits 
(including decimal point).   
 
An invalid parameter in a set command will result in an error message indication in the command reply 
when possible within the SDI-12 timing constraints. Set commands should normally be followed by a get 
command to verify the parameter set was successful 
 

4.2.1 REQUIRED FORMATTING ELEMENTS 

In order for X commands to be valid, the following format conditions must be met: 
 

1) The X and other mandatory characters must be capitalized as shown in the table  
 

2) Do not place spaces within the command 
 



700-Radar81-Man   Rev.1   26 Mar 2019 14/23 

4.2.2 X COMMANDS LIST 

a – replace the a with the sensor address      n – replace the n with the desired numerical parameter 
 

X COMMAND DEFINITION  COMMENTS 

aXPCB! Get Hardware 
revision level 

 

aXDOM! Get date of 
manufacture 

 

aXFSN! Get factory 
serial number 

Returns serial number 

aXFDS! Reset to factory 
defaults 

SDI address - 0 
Measuring Units – feet 
Number of samples to average – 20 
Power mode - high 

aXPMc! 
Set power 
mode 

c=H or L  
H is high mode  
L is low mode 
 

aXPM! 
Get power 
mode 

The returned power mode will be H for high or L for low. 

aXSLn! 
Set slope of 
conversion 
value 

The slope conversion determines the units of the stage value.  
The default stage units are in feet (slope =1.0).  
To change the units of measurement change the slope as follows: 

Stage Units Abbrev Slope  
Feet FT 1.0 
Inches IN 12.0 
Metres M 0.3048 
Centimetres CM 30.48 
Millimetres MM 304.8 
Custom CU Custom slope as input by user 

 

NOTE: This slope can also be assigned a negative value to 
customize the returned stage value. For example, by setting to “-
1”, it can be used in conjunction with aXHAZn! to provide an offset 
distance from the measurement datum, eg. for tidal 
measurements 

aXSL! 
Get slope of 
conversion 
value 

Will return current Slope as seen in table above. 

See Section 3.1.2 for an explanation of the 
power modes and Section 8.2.2 for a 
comparison of the modes with different M 
commands. 
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X COMMAND DEFINITION  COMMENTS 

aXSU Get stage units 
Return stage units in abbreviated format:  FT, IN, M, CM, MM or 
CU (refer to slope conversion table above in Set Slope Conversion 
Value Command  

aXSUc Set stage units 

c = abbreviated form of stage units:  

Abbrev Units 
FT Feet 
IN Inches 
M Metres 
CM Centimetres 
MM Millimetres 

 

 
Setting stage units will 
automatically change the 
slope value (see Set Slope 
Conversion Value command).  
 
 

If CU or an unrecognized string is entered, there will be no 
change to the stage units.  Custom slope (stage units) can only 
be set using the Set Slope Conversion Value command.   

 

aXSHn! 
Set current 
stage height 

n = measured stage height 

Subsequent measurements will use the new offset that is 
calculated.  
 

IMPORTANT!  Ensure the input stage height value 
is in the same units which are set. Default setting 
is feet.  If unsure, use the “Get Stage Unit” 
command (aXSU!) to determine units prior to 
inputting the stage height. 

 

aXHAZn! 
Set height 
above zero 

n = desired height-above-zero (offset) 
 
Input the new height-above-zero.    
This value is used in all stage measurements returned.  
Typically, it is much easier to use a staff gauge, set the stage 
height (XSH) appropriately, and let the HAZ be calculated 
automatically. 
However, for measuring tide levels (or other use cases), this HAZ 
offset can be set explicitly. 

aXHAZ! 
Get height 
above zero 

Returns the stored height-above-zero parameter. This value is 
calculated automatically after issuing set stage height (XSH). 

aXNSM+n! 

Set number of 
samples to 
average in the 
M! cmd 

n = desired number of samples for averaging 
Set the desired number of samples for averaging.   
The + sign is required when writing the value.  
The valid range is 1 – 720.  Default is 20.    
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X COMMAND DEFINITION  COMMENTS 

aXNSM! 

Get number of 
samples to 
average in the 
M! cmd 

Returns the number of samples set for averaging. 

aXNSM3+n! 
 
 

Set number of 
samples to 
average in the 
M3! cmd 

n = desired number of samples for averaging 
Set the desired number of samples for averaging.   
The + sign is required when writing the value.  
The valid range is 2 – 720.  Default is 360. 

aXNSM3! 

Get number of 
samples to 
average in the 
M3! cmd 

Returns the number of samples set for averaging.   

aXNSM4+n! 
 
 

Set number of 
samples to 
average in the 
M4! cmd 

n = desired number of samples for averaging 
Set the desired number of samples for averaging.   
The + sign is required when writing the value.  
The valid range is 2 – 720.  Default is 60. 

aXNSM4! 

Get number of 
samples to 
average in the 
M4! cmd 

Returns the number of samples set for averaging.   

aXNSM5+n! 
 
 

Set number of 
samples to 
average in the 
M5! cmd 

n = desired number of samples for averaging 
Set the desired number of samples for averaging.   
The + sign is required when writing the value.  
The valid range is 2 – 720.  Default is 15. 

aXNSM5! 

Get number of 
samples to 
average in the 
M5! cmd 

Returns the number of samples set for averaging.   

aXAOn! Set analog 
offset  

n = desired output offset 

4-20 mA output offset 

Range of offset = 0.0 to 20.0 

aXAO! Get analog 
offset 

Returns current value 

aXASn! Set analog 
slope  

4-20 mA output scaling (slope) 

aXAS! Get analog 
slope 

Returns current value 
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 DISPLAY AND ADJUSTMENT MODULE 

5.1 GENERAL 

The optional display and adjustment module (module) is used to set up the sensor and assign specific 
parameters to adapt the instrument for its environment and application conditions.  The radar will be 
configured using the display and adjustment module prior to shipment.  However, the module will need 
to be used on-site should a false signal suppression need to be carried out due to obstructions (see 
section 7.5).  
 
The module also saves a record of the configuration and can be used to re-set the radar sensor or copy 
its settings to another radar sensor (see section 7.8). 
 
This chapter will include some basic operating functions of the module.  For a detailed explanation of the 
module’s functions refer to VEGA document 41824.   
 
If using the display and adjustment module the following two things should be avoided.  Refer to Section 
3.1.2 for an detailed explanation.  
 

IMPORTANT!   DO NOT: 
 1)    Change the HART Operation mode from Analogue current output  
 2)    Reset the unit to factory defaults 
As this can render the unit inoperable until a 15V power supply is provided. 

 

5.2 ATTACHING THE MODULE 

The module can be inserted into the sensor and removed again at any time.  There are four different 
placement positions - each displaced by 90°.  It is not necessary to interrupt the power supply. 
 
Proceed as follows: 
 

1. Unscrew the electronics housing cover. 

2. Place the display and adjustment module on the electronics in the desired position and turn it to 

the right until it snaps in. 

 
The display and adjustment module is powered by the radar sensor; an additional connection is not 
necessary. 
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Figure 7-1:  Placement of the Display and Adjustment Module 

 

5.3 KEY FUNCTIONS 

The LC display indicates the individual menu items, and the instrument is adjusted via the four 
adjustment keys.   
 

 
 

Figure 7-2: Display and Adjustment Parts 

The functions of the individual keys are as follows: 
  

KEY FUNCTIONS 

ESC 
Interrupt input 
Jump to the next higher menu 

+ Change the value of the parameter 

 
Select list entry 
Presentation, change measured value 
Select editing position 

OK Move to the menu overview 
Confirm selected menu 
Edit parameter 
Save value 

LC Display 

Adjustment Keys  
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Pushing the [+] key once changes the edited value by one position.  If the key is held down longer than 1 
second, the change will be continuous. 

Pushing the [    ] key once changes the cursor by one position.  If the key is held down longer than 1 
second, the change will be continuous. 

To display the main menu, push the [OK] and [ESC] keys simultaneously for more than 5 seconds and 
release.  The menu language will automatically switch to English.  

Approximately 60 minutes after the last key is pressed, an automatic reset to measured value indication 
is triggered.  Any values not confirmed with OK will not be saved. 

5.4 MAIN MENU 

Push the [OK] and [ESC] keys simultaneously to display the main menu.  The main menu is divided into 
five sections:  
 
 

 
Figure 7-3:  Main Menu 

Setup:  Settings for measurement loop name, medium, application, vessel information, adjustment, and 
signal output 

 
Set up submenus are:  

 
 
Display:  Settings for language, measured value display, lighting 
 
Diagnosis:  Information on instrument status, pointer, measurement reliability, simulation, and echo 

curve 
 
Additional Adjustments: Reset, date/time, reset, and copy function 
 
Info:  Specifics of the instrument, hardware and software  
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5.5 FALSE SIGNAL SUPPRESSION 

False signal suppression detects, marks and saves false signals so that they are no longer taken into 
account in the level measurement.  False signal suppression should be carried out if there are interfering 
reflections caused by obstructions, the radar sensor is mounted within the minimum mounting range to 
a vertical surface (as described in Section 3.5) or water levels fall revealing previously unexposed 
obstructions.  An Echo curve should also be done and saved at the time of a false signal suppression to 
help with detecting any signal changes over time.   
 
Ideally, this should be done when water levels are low so that all potential interfering reflections can be 
detected. 
 
Proceed as follows to setup up initial false signal suppression: 
 

1. From the main menu select Setup.   

Use the       key to scroll down the menu to "False signal suppression" 

and confirm with [OK]. 
 

2. Confirm “Change?” with [OK]. 

 
 

3. Confirm “Create New” with [OK]. 

If a false signal suppression has already been created in the sensor, 
there will also be a “Delete” option which is used to delete an already 
created false signal suppression. This is useful if the saved false signal 
suppression no longer matches the site characteristics (ie:  if the radar 
is moved).  

 

4. Select whether the probe is covered by water or uncovered. Confirm 
with [OK].  

 
a. If the probe is covered:  enter the actual distance from the sensor 

to the water’s surface.  All interfering signals in the uncovered 
section of the probe are detected by the sensor and stored.  
Confirm with “OK”.  

 

IMPORTANT!  Ensure the sensor to water surface range is accurate.  If a value greater 
than the current distance is entered, the existing water level will be saved as a false signal 
resulting in current water levels being discarded.   

 

 
b. If the probe is uncovered, or should it become uncovered, the 

instrument carries out an automatic false signal suppression. 
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5.6 ECHO CURVE  

"Echo curve" shows the signal strength of the echoes over the measuring range in V.    The signal strength 
enables an evaluation of the quality of the measurement. 
 

Select Diagnostics from the main menu, followed by 
Echo curve. 
 

 
 

 A submenu with zoom functions is opened with the [OK] key: 

• "X-Zoom": Zoom function for the measured Distance 

• "Y-Zoom": 1, 2, 5 and 10x signal magnification in "V" 

• "Unzoom": Reset the presentation to the nominal measuring range without magnification 

5.6.1 ECHO CURVE MEMORY 

With the function "Echo curve memory” (Diagnostics>Echo curve memory), the echo curve can be saved 
at the time of setup. This is generally recommended.  If possible, the curve should be saved during a low 
water level environment.  This will allow you to identify as many reflective surfaces as possible. 

 

5.7 COPYING THE INSTRUMENT SETTINGS 

Specific data and settings can be copied to the module’s EEPROM memory.  Saved settings can be used to 
re-configure the radar or to transfer the same settings to another Radar-81 (ie:  if exchanging a radar on-
site).   

The following data and settings are saved to the display and adjustment module: 
 

• All data of the "Setup" and "Display" menus 

• From the "Additional adjustments" menu "Reset, Date/Time"  

• Special parameters 

To save the settings, from the main menu select Additional Settings and either Copy from sensor or 
Copy to sensor, as desired.  
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 TECHNICAL SPECIFICATIONS 

6.1 TECHNICAL DATA 

 
 

Standard Electronics  
Max Measuring Range 35m (114.8 ft) 
Recommended Measuring Range up to 20m (65.62 ft) 

 
SDI Interface  
Version 1.3 
Bit Rate 1200 BPS 
Supply Voltage 10.6 – 16 VDC 
Output Variables Water Level, Distance , Quality Factor, Internal 

temperature 
 

Characteristics and Performance Data  
Measuring Cycle Time 
 

<500 ms 

Max filling/emptying speed 1 m/min (note: products with high dielectric 
constant (>10) up to 5 m/min) 

Step Response Time3 ≤ 3 s 

 
Ambient Conditions  
Ambient, Storage and Transport 
Temperature 

-40 -  +60C (-40 -  +140F) 
 

 
  

                                                      
3 Time span after a sudden measuring distance change, by max.0.5 m in liquid applications, until the output signal has 
reached 90% of its final value. 
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