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1 General information 
 
BX-ES02 is a KNX device for the measurement of alternating electric current. 
The measurement is acquired by electromagnetic induction through the use of a 
clamp-on ammeter to be clamped to the power line without having to interrupt current 
flow in the lead wire. 
This measurement also allows for an indirect evaluation of the electric power absorbed 
by the line in order to account for energy consumption. 
 
 
 
  



 

 

2 Product features 
 
BX-ES02 is a device designed for the acquisition of analogue signals. 
It has 3 input channels for the measurement of voltage signals between 0V and 0.75V. 
The ADC converters have a resolution of 0.2mV. 
By connecting the clamp-on ammeters BX-TA01 with a sensitivity of 60A/V we can 
measure up to 45A - which is equal to more than 10kW. 
 
This product is assembled and built with the greatest care, but there may of course be 
some minor operation differences among the 3 different input channels. 
The 1% degree of accuracy in the choice of the components that make up the 
instrument input stages may lead to a maximum measurement error of 100W. 
If this error occurs at full scale, it is irrelevant and can safely be ignored; while if it 
occurs at a smaller scale level, it should be corrected by adjusting the calibration 
accordingly. 
The calibration process is based on Gain and Offset parameters, configurable for each 
channel with the ETS Library. 
Unfortunately, the ETS Library is a file that is downloaded from the Internet and cannot 
therefore be pre-configured according to factory settings. 
Gain and Offset have an average pre-set value ensuring correct operation that can be 
updated with the data contained in the test certificate supplied by Blumotix in the 
sales package, for guaranteed ideal accuracy. 

If you wish to carry out your own calibration, the procedure described in the Appendix 
can be followed.  
 

The installer should also be aware of the fact that this class of instruments only 
begins measuring from 60W onwards, i.e. when there is sufficient voltage at 
the terminals of the clamp-on ammeter to trigger on the input diodes. 

This means that any current values below 260mA or power below 60W will not be 
detected.  
  



 

 

3 ETS Library 
 
 

 
3.1 General information 
 
The first two parameters of the main panel are used to describe the type of connected 
power source, to allow for an evaluation of the absorbed electric power. 

In particular, by defining the power line rated voltage (input voltage V) and the cos φ 

phase shift between the current and the potential differential (Power Factor %), it is 
possible to calculate the power formula W (Watts) = i x V x cos 4 .   

The next 4 parameters are used to enable the 4 functions featured by the device. 
It is possible to activate the measuring functions on the available 3 analogue channels 
and possibly activate the control function loads to limit the system consumption to 
below a configurable threshold.   
Enabling a function leads to the display of the corresponding configuration panel. 
  
 
  



 

 

3.2 Sensor 1/2/3 
 
The first two parameters are the calibration parameters which we already discussed 
under Product Characteristics. 
They are exclusively used for device calibration purposes. 
They are pre-configured with default values that can be replaced with the data 
provided in the Test Certificate supplied with the device. 

The third parameter, Power Value Sending,  allows sending of the electrical power 
measurement in Watts. 
Enabling it results in the display of the first communication necessary to transmit the 
value over the KNX bus (Datatype 14, 4 bytes). 

At the same time, new selectors appear to enable or not the transmission of the 
current measurement in mA and the power measurement in kW (Datatype 9). 

 
 

 
 
 
 

 
 
 
Finally, Send Power-on State CO is a parameter that enables the sending of 
notification objects regarding the device Power-on states.  
Start State sending can be a very useful condition when you need to align a supervisor. 
The last 4 configuration parameters are used to enable the action thresholds. 
 



 

 

 

3.2.1 Threshold 1/2/3/4 
 
A threshold is basically a control applied to the measurement taken - designed to send 
a warning (a telegram) when it is exceeded. 
Enabling a threshold leads to the display of the corresponding configuration page. 
The thresholds work according to data expressed in Watts (threshold value 1). 

Threshold Type indicates the event that triggers the 
sending of a notification and the type of notified data 
(1 or 0).  
The trigger event can be either the measured power 
exceeding the threshold, or conversely, the measured 
power becoming lower than the threshold. 
 
Hysteresis is a small power value used to prevent the measured value from oscillating 
close to its threshold and causing an unwanted outburst of ON/OFF events. 
 
Lock enabling is the option that allows a 
communication object to be displayed allowing for 
threshold function lock. The configuration can be 
completed by choosing how to apply this lock (sending 0 or 1).  



 

 

3.3 Load control 
 
Load control is a procedure that allows the power consumption of an electric line to be 
kept below a programmable threshold, with an option to bypass, when necessary, up 
to 8 loads driven by suitable communication objects. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
The first parameter, Control interval, can be used to choose every how many seconds 
a comparison should be made between absorbed power and the set threshold. 
The field is set to 10 seconds which, according to Blumotix, is the best value to 
prevent the utility company from discontinuing supply to the meter. It can also be 
configured differently for other requirements. 
 



 

 

The second parameter, Power base threshold for loads (W), is the threshold value that 
is assigned after each ETS programming and which may be overwritten with the 
suitable communication object. 
 
The third parameter, DPT for power com.obj, allows the user to choose the type of 

data used by the 3 communication objects to write a threshold and notify power data. 
The choice can be between the 4 bytes DPT 14 data, assigned to the values in Watts, 
and the 2 bytes floating point DPT 9 data, assigned to the values in kWatts. 
 
The fourth parameter specifies the Power measurement source 
chosen for load control purposes. 
It is possible to choose to test the value measured by a single 
clamp (Probe 1), or you may decide to add together the values measured by several 
clamps (Probes 1+2 / Probes 1+2+3), or even decide to acquire the required value from 
a meter located externally to the device. 
For this reason, the device always notifies the instantaneous value tested for threshold 
compliance by transmitting #56 Instantaneous power state over the communication 
object. 
 
Then, there are 3 less important parameters: 
Reset message type , indicates which data (0 or 1) can be used to reset the load 
control state. 
Lock message type , indicates which data (0 or 1) can be used to lock load control 
operation. 
Send power-on state CO makes it possible for state notification communication 
objects to send their data upon power-on. 
 
Finally, there are the Loads, i.e. communication objects designed to discontinue 
operation of selected utilities. 
Each load can be individually enabled until you have a list of as many as 8 loads. 
Whenever a control interval has elapsed, the device compares the captured power 
measurement with the set threshold value, and if the captured power is greater than 
the threshold rating, it disconnects the first load on the list. 
This process is repeated after each control interval until the power measurement is 
lower than the threshold. 
After disconnecting an utility, the device stores the consumption attributable to that 
utility, and calculates the difference between the power absorbed before and after 
disconnection. 
These data are very important for determining whether to reactivate that utility if the 
total consumption is conveniently reduced. 
Whenever the device measures absorbed power below the threshold, it checks whether 
there is sufficient availability to reactivate one of the disconnected loads. This 
mechanism allows loads to be activated and deactivated automatically without any 
user action. 

  



 

 

Appendix 
 
Calibrating a linear measuring instrument such as the Energy meter BX-ES02 consists 
in finding the straight line that best interpolates the measuring test points that it is 
able to capture. 
It is generally enough to find just two, sufficiently apart test measures and apply the 
equation that allows the straight line passing through these points to be found. 
Measuring the two test points means to read with ETS the values measured by the ADC 
converter at the two known loads.  
To read with the ETS monitor the values in digits of the ADC converter, a GAIN value 
equal to 100 and an OFFSET value equal to 0 must be set in the parameters of the 
individual channels. 
What we will then view on the ETS monitor from the Current (mA) communication 
object is the value of the data in digits that we were looking for! 

The loads can be known either because they are measured with a third-party 
instrument, e.g. a tester complete with clamp-on ammeter, or because we know their 
value beforehand, as may be the case of a 100W filament bulb. 
In the latter case, the second load could be obtained by winding the line several times 
about the clamp-on ammeter, in order to magnify the inductive effect.  
In Blumotix, it is customary to wrap at least six times the load line on to the clamp-on 
ammeter, to obtain a value six times higher. 
By doing this, we can obtain two measures - at 100W and 600W! 
To apply our method, we need to indicate the current in mA in the formula, therefore, 
we must first carry out a minor conversion. 
The load is known in Watts in advance and can be converted to mA with the following 
formula: 

 
Therefore, 100W=435mA and 600W=2608mA. 
By doing so, we will obtain two pairs of figures, e.g.:  
(x1, y1) = (39 digit, 435 mA) (x2, y2) = (228 digit, 2608 mA)  

The values obtained should be entered in the following formulas:  
The calculated values m and q must be entered in the ETS gain and offset fields, 
respectively, for the channel submitted to calibration.  
To make calculations easier, a special Excel calculator file can be downloaded from the 
Blumotix website. 


