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A radar level transmitter is a level measurement device using 

radar technology to detect level surface or interface layer. The 

signal emitted by the transmitter will travel through the probe 

or through the antenna until it reaches probe end or reach tank 

bottom. Construction of this transmitter consists of a head 

(transmitter) and a probe (guide), that why this type of 

transmitter calls as Guide Wave Radar (GWR) transmitter. 

There are three kind of probe available, namely in the form of 

rods, ropes and antennas. See the differences in the figure-1 

below: 

 



GWR Level Transmitter 

 

2 | P a g e  

 

In order for the GWR transmitter to work properly, after being 

installed in the tank, the transmitter must be configured, there 

are several main parameters that must be present in each GWR 

transmitter including: 

Tank Shape 

Probe Type 

Probe length 

Tank Height 

Mounting Type 

Measurement mode 

Product Dielectric Constant 

Upper Range Value 

Lower Range Value, etc. 

 

The above parameters are the important parameters that must 

be present at GWR level transmitter; practically many other 

parameters also require to be adjusted in relation with 

construction of tank and condition of the process media, as like 

agitator impact, vapor and hot process, turbulence impact etc. 

Tank geometry drawing in figure-2 explains the meaning of 

each parameter and how to measure distance for each term.  

For instances, to fill the Tank Full Height (parameter 1) 

measurements must be made from the tank bottom line to the 

transmitter flange. For the Probe Length (parameter 2), the 

length of the probe must be measured from the transmitter 

flange to the tip of the probe.  
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Please pay attention to understand clearly each term listed in 

figure-2, misinterpret a parameter can result in wrong 

measurement or lead transmitter having error. 

 

Figure-2 drawing description: 

A= Upper Reference Point 

B= Zero Reference Point 

C= 0% (4mA) Point 

D= 100% (20mA) Point 

1= Tank Full Height 

2= Probe Length 

3= Upper Null Zone 
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4= Bottom Null Zone 

5= LRV Distance 

6= Product Level 

7= URV Distance 

8= Reduced Accuracy Zone 
 

Configuration 

 
The GWR transmitter parameters can be configured using tools 

supporting Electronic Device Description Language (EDDL) such 

as handheld communicator, Rosemount Radar Master 

Software, AMS Suite, PRM software or DeltaV™ software.  

Figure-3 show connection between configuration tool and GWR 

transmitter 
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Figure-3 drawing description: 

A= PRM Network 

B= HART Communicator  

C= GWR Transmitters 

D= Local Indicator 

E= HART Modem 

F= PC with radar master software 

 

Figure-4 below is an example of the GWR transmitter 

configuration, displayed on the Rosemount Radar Master  
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On the screen above, available two fields that must be filled, 

one field written Probe Type and another field labeled Probe 

Length. 

For the Probe Type field, fill in by selecting the probe name 

from the dropdown list, choose the appropriate probe type. For 

Probe Length field to be filled according to distance from 

transmitter flange until probe end as describe in figure-2 

(Drawing description number-2) 

One more parameter adjustment example shown in figure-5: 
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The above screen show four fields must be filled, the first field 

labeled Tank Height, fill with distance from point A to point B as 

shown in figure-2 (Drawing description number 1). Fill 

mounting type with appropriate type, fill chamber diameter 

from dropdown list, and then fill nozzle length.  

 

Proceed to fill all requires parameter with right data, wrongly 

entering parameter values can cause transmitter indication 

deviate from actual level, therefore configuration activity on 

GWR transmitter also defined as calibration, there is not 

applicable zero and span adjustment as usually performed for 

other type level transmitter. 

Working principle 

GWR transmitter works with high-frequency radar waves which 

are emitted and guided along the probe. As the wave meets the 

medium surface, part of the emitted energy is reflected due to 

a change of the dielectric constant value. The Time-of-Flight 

between radar wave launching and receiving is measured and 

analyzed by the instrument and constitutes a direct measure 

for the distance between the process connection and the 

product surface. Dielectric Constant of media determine a 

strengthen reflectivity, higher DC value will produce higher 

reflectivity and will produce higher amplitude value. When 

radar waves get disturbance, a curve will be formed, the 

magnitude of the interference will affect the value of curve 

amplitude. 
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The illustration below shows behavior of radar waves as they 

emit and propagate along the transmitter probe. 

 

Figure-6 drawing Description: 

A= Amplitude negative (- mV) 

B= Amplitude positive (+ mV) 

C= Distance (meter) 

D= Upper reference point 

E= Upper Null Zone point 

F= Zero Reference point 

G= Reference curve (-mV) 

H= Disturbance curve (+ mV) 

J= Surface curve (+ mV) 

K= Threshold Line 
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The curve (G) occurs when the wave emitted by the transmitter 

find empty areas just below the flange or at connection point 

between transmitter and probe, at this point amplitude value is 

negative, this is starting point where wave signal travelling time 

is calculated. 

The curve (H) occurs because gap changes from a narrow gap to 

a very wide condition, this change produce a positive curve, it is 

on the tank neck area. 

The curve (J) occurs when a radar wave hit surface of the 

product, a positive amplitude curve generated at this point, 

dielectric constant of product will determine how big curve 

amplitude is. This curve will be assigned as a measurement 

signal, or we call a target curve or a signal echo. 

Using a special tool for communication with GWR transmitter, 

the illustration of radar wave in the figure-6 above visualized 

into a horizontal graph as shown in the figure-7 below: 
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Figure-7 drawing description: 

A= Amplitude positive (+ mV) 

B= Amplitude negative (- mV) 

C= Distance (meter) 

G= Reference curve (-mV) 

H= Disturbing curve (+ mV) 

J= Surface curve (+ mV) 

K= Threshold Line 

UNZ= Upper Null Zone 

Refer to figure-7 above; there are available two curves with 

positive amplitude (curve H and curve J) and one curve in 

negative amplitude (curve G). Whatever curve in positive 

amplitude can be assigned for measurement signal, but only 

appropriate curve to be considered. By analyzing figure-6, curve 

H is not possible to be assigned for measurement signal, it is 

too near to transmitter head and hence this curve must be 

eliminated from measurement signal list. There is a specific 

method to eliminate the curve at this position, namely by 

placing a hold off line or the UNZ (Upper Null Zone) line, then 

the curve H will be automatically removed from the list. 

 

When GWR transmitter use for measuring level then only one 

curve will be assigned as measurement signal, but whenever 

the GWR transmitter use for measuring interface level there 

are two curves will be considered as measurement signal,  one 

curve to detect upper product surface and one another curve 

to detect layer between bottom product and upper product. 
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Below drawing show example two measurement signal curve 

formed at interface level measurement. 

 

Figure-8 drawing description: 

P1= Surface curve 

P2= Interface curve 

P3= Reference curve 

 

We can see in the figure-8 above the curve P1 has a smaller 

amplitude value compare to curve P2, it is because Dielectric 

Constant of upper product is smaller than Dielectric Constant of 

lower product. 
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Radar Curve Plot 

 

By using a special tool for communication with GWR 

transmitter such as HART communicator, Radar master 

software or Beta software, the illustration of radar wave in the 

figure-8 above visualized into a horizontal graph. The graph we 

call Radar Curve Plot or Radar Curve Analyzer.  

Here below is the step to connect GWR transmitter to 

Rosemount Radar Master Tool 

1. Connect PC then open Rosemount Radar Master 

2. Click on Device Config/Tools (or Device Config/Setup). 

3. Click on Echo Curve icon. 
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After communication tool is connected, the wave signal as 

shown in figure-8 will be displayed in horizontal graphics as 

shown below; 

 

 

 

There are two positive amplitude curves in the above screen, 

both of them are considered as measurement echo, P1 is 

assigned for level measurement and P2 is assigned for Interface 

measurement. In order to ensure that echo assignments are 

correct, instrument craft need to perform verification, usually 

by comparing actual level with level gauge reading. 

https://www.jasaservis.net/level-gauge-perangkat-indikasi-level-pada-tangki-proses/.html
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This verification step is very important  since  GWR transmitter 

has  disadvantages  of forming curves at improper position, 

unexpected curves may formed at any position due to 

disturbance around probe such as vibration from the agitator, 

bubble from the process media, the presence of hard objects 

that touch the probe due to dirty process and other causes . 

This disturbance curve is called false echo and must be 

removed from measurement signal list. 

Below is an example of a condition where false echo formed 

due to disturbance caused by Agitator. 
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Figure-11 drawing description: 

A= Amplitude 

B= Distance 

C= Surface curve (surface echo) 

D= Disturbance curve (false echo) 

Disturbance curve or false echo will create problem for 

transmitter reading, because false echo can be interpreted as a 

surface echo, hence this echo must be eliminated from 

measurement signal. One method to remove the false echo or 

disturbance curve from the measurement signal is; by adjusting 

amplitude thresholds around the curve, figure-12 below shows 

the example. 
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Figure-12 drawing description: 

A= Amplitude (mV) 

B= Distance (meter) 

C= Measurement signal (surface echo) 

D= Disturbing Object (false echo) 

E= Amplitude Threshold Line 

 

At point D the threshold line is set to bring disturbance curve 

position becomes below the threshold line, this method results 

the disturbance curve being eliminated from the measurement 

signal. Then the transmitter reading will be free from false echo 

and transmitter will produce proper indication.  

In reality, the disturbance curve can be formed at several place 

and have irregular size, as shown in the figure-13 below, a 

disturbance curve can be interpreted as the product surface, 

therefore all disturbance curve or false echo must be 

eliminated. Figure -13 shows radar wave plot with several false 

echoes. 
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Figure-13 drawing description: 

A= Amplitude 

B= Distance 

C= Actual Surface Echo 

D= Disturbing Echoes 

 

Refer to the above figure-13 we can see curves C and curve D 

are positive curve and amplitude for both are crosses the 

threshold line. In this condition all of them have potential to be 

considered as measurement curve or measurement echo. 

Now we have to eliminate every disturbance curve and keep 

one curve which is appropriate to surface level. The method to 

eliminate disturbance curve for this problem is; by shifting 

threshold line as we can see in the figure below. 
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Figure-14 drawing description: 

A= Amplitude 

B= Distance 

C= Actual product curve 

D= Disturbing Echoes 

E= Threshold Line Default 

F= Threshold Line after Adjustment 

 

After threshold line adjustment done, we have to perform 

distance verification in order to ensure transmitter reading 

matching with actual level. Distance verification performed by 

taking a direct measurement of the liquid inside tank, (usually 

using a metal measuring tape) or by observing product level on 

the level gauge. 

Adjusting threshold curve or adjusting threshold line is one of 

trouble shooting technique for solving GWR transmitter 

problem, in reality the problematic encountered may vary and 

not so easy to rectify. Therefore, personnel who carry out 

troubleshooting GWR transmitter must have qualified 

knowledge and competent to handle each problem arisen. 

This module is prepared as a reference guide for 

instrumentation apprentice technician to understand how the 

GWR transmitter works, examples of simple problem solving 

are included. Hope it will give advantages. 

 

https://www.jasaservis.net/levelgauge.pdf
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