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






            
     
 


What is temperature compensation? 

        
           
       
   

        



       

    

         
           

         
         



Corrected EC @ 25ºC in uS/cm = Raw E.C. Reading in uS/cm
                          1 + 0.02 (Sample Temperature - 25ºC) 



Tx coil

Rx coil 

Magnetic flux is concentrated in the 
middle of coils. Conductive water 
flowing through middle increases 
magnetic coupling between transmit 
and receive coils. 

Figure 1.  EC measurement 
using magnetic coupling 
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
Installation 

Site Selection 







• 
• 
• 
• 
• 


• 


• 
• 
• 
• 
• 
• 




• 



• 



• 





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Sensor installation 



     

       


Figure 3.  Sensor orientation 

Sensor clearance 


















>50mm 

>50mm 

flow 

flow 
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Site preparation 



















      Figure 5.  Sensor installation 

Figure 6.  Sensor installation 

Site shelter 

Junction pit 

waterway 
bank

waterway 

Sensor tube with 
sensor installed at 
end.   See detail. 

          A 

Detail A 










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1500 4-20mA sensor electrical connection 




Figure 7.  Electrical equivalent circuit 




    

Figure 8.  1500 4-20mA cable conductor designation 

Conductor      Conductor      Requirements      ES&S    ES&S 
Colour      designation             3 pin plug  5 pin plug 
         x 2 
red switched +12vdc input 80mA min A A 
blue 4-20mA output, EC source, max 450Ω load B B 
yellow 4-20mA output, Temp source, max 450Ω load B (plug 2) D 
black common 0V dc C C 
    E 

EC out 4-20mA 

load (RL ) 

 +12 volts dc 

switched +12Vdc

EC out

temperature out

common (0V)

load (RL ) 

Temp out 4-20mA 

Common

The 1500 EC 
sensor is a 3 wire 
current loop device 
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1500 Operation (4-20mA output) 



♦ 
♦ 
♦ 


♦ 














1500S Operation (SDI-12 Interface) 

The SDI-12 interface of the 1500S handles all of the communication, and 
power down features of the SDI-12 protocol.  

All standard SDI-12 commands are supported. In addition, it has extended 
commands which can be used to calibrate sensor outputs. Each of the 
measurements can be scaled and offset with user supplied calibration 
coefficients. The SDI-12 Interface also has an on board temperature sensor. 

The interface has been fully tested with the NR Systems SDI-12 Verifier.  

Note that the 1500S is 11 cm longer than the 4-20mA 1500.
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SDI-12 Commands
The commands assume that the sensor address is 0, but any address could 
be substituted into the commands below. "\r\n" is carriage return and line feed 
characters.

Calibration coefficients are modified by extended "X" commands, and are 
indexed by a 2 dimensional array, where the first zero based index is the 
measurement index, and the second is the parameter.  

Measurement Index
Sensor 1 0
Sensor 2 1
Sensor 3 2

Temperature 3

Each measurement has 3 parameters:

Parameter Index Default Value
Offset 0 0.0
scalar 1 1.0

resistor gain 2 (Rs+Rp)/Rp

Example:

To calibrate the output of the second sensor such that it's voltage is multiplied 
by 2 and an offset of 3 is added to the result using the following transfer 
function:

out= 2*x+3,

the following two extended commands would be used:

0XSET VAR[1,0]=3!

0XSET VAR[1,1]=2! 

Figure 9.  1500S SDI-12 cable conductor designation

switched +12Vdc

SDI-12

common (0V)
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DI-12 Command Table 
Command Description Typical Response
?! Returns address of a single sensor on the SDI-12 bus "0\r\n"
0! Ping, returns same address "0\r\n"

0V! Verify command. Subsequent 0D0! command will return the 
version of the Interface "00001\r\n"

0M! Begin a measurement. Subsequent 0D0! command will return 
the 3 measurements and the temperature. "00034\r\n"

0MC! Begin a measurement and respond with CRC on subsequent 
0D0! command. "00034\r\n"

0C! Begin a concurrent measurement. (Same as 0M! command but 
no service request is issued.) "00034\r\n"

0CC! Begin a concurrent measurement and respond with CRC on 
subsequent 0D0! command. "00034\r\n"

0D0!

Get data is called after a 0M!, 0MC!, 0C!, 0CC!, and 0V! 
commands.  If called after the 0V command then the single  
result is the version number, otherwise it returns 4 results, 
namely the 3 sensor voltages, and the internal temperature of 
the interface.     

  

Response to 0V!  

"0+2.0\r\n" ,

Otherwise:

"0+1.1+2.2+3.3+25.
0\r\n"

0XSET 
VAR[m,p]=VA
L!

Set and store one of the calibration coefficients indexed by m,p, 
where m is the measurement, and n is the parameter "0XACK\r\n"

0XLOAD 
VAR[M,N]!

Retrieve and store the calibration coefficients indexed by m,p, 
where m is the measurement, and n is the parameter, to a string 
buffer ready to be retrieved by the 0XGET command. 

"0XACK\r\n"

0XGET! Retrieve the string buffer that was filled from the previous 
0XLOAD command "0X +1.1\r\n"

0XER! Retrieve a string for the last error generated by the use of an X 
command. 

If no error:  

"0XOK\r\n"

Possible errors:

"0XER BAD 
COMMAND\r\n"

"0XER BAD 
MEASUREMENT 
INDEX\r\n"

"0XER BAD COEF 
INDEX\r\n"

Internal Temperature Sensor
The SDI Interface has an internal temperature sensor, however for higher 
accuracy it must be calibrated by the end user 
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Example program to read SDI-12 Engine 
'Program name: CR1000 sample display reading.CR1 
'Date written: 3/06/2009 using the CRBasic programming tool from 
' Campbell Scientific LoggerNet 3.4.1 

'This program is used to test the SDI-12 Interface using a 
'Campbells CR1000 logger. 
' 
'Sensor powered from 12V terminal and a G terminal, and with SDI-12 
on C1 terminal. 
' Logger   C1----blue-------Sensor SDI-12 
'          12V --red--------Sensor Power +ve 
'          G ----black------Sensor Ground 

'The program below will collect data each second from the four SDI-12 
Interface channels. 

'Use one of the Data Displays from the loggerNet Connect Screen. 
'Set the table cells to sdidata(1) to sdidata(4). 
'The information from each of the four channels of the SDI-12 Sensor  
'Engine will be displayed and updated every second.
'\\\\\\\\\\\\\\\\\\\\\\\\\ DECLARATIONS ///////////////////////// 

Public sdidata(4)  'sdidata(1) conductivity 
                   'sdidata(2) temperature 
                   'sdidata(3) not used  
                   'sdidata(4) temperature of SDI IF uprocessor 

'\\\\\\\\\\\\\\\\\\\\\\\\ OUTPUT SECTION //////////////////////// 
'\\\\\\\\\\\\\\\\\\\\\\\\\ SUBROUTINES ////////////////////////// 
'\\\\\\\\\\\\\\\\\\\\\\\\\\\ PROGRAM //////////////////////////// 

BeginProg 

  Scan(1,Sec, 3, 0) 
    SDI12Recorder(sdidata, 1, "0", "M!", 1.000, 0)      
  NextScan 
EndProg 
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Maintenance 












♦ 






♦ 











♦ 
♦ 

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SDI-12 Command Table 
esnopseR lacipyTnoitpircseDdnammoC

?! Returns address of a single sensor on the SDI-12 bus "0\r\n"
"n\r\0"sserdda emas snruter ,gniP!0

0V! Verify command. Subsequent 0D0! command will return the 
version of the Interface "00001\r\n"

0M! Begin a measurement. Subsequent 0D0! command will return 
the 3 measurements and the temperature. "00034\r\n"

0MC! Begin a measurement and respond with CRC on subsequent 
0D0! command. "00034\r\n"

0C! Begin a concurrent measurement. (Same as 0M! command but 
no service request is issued.) "00034\r\n"

0CC! Begin a concurrent measurement and respond with CRC on 
subsequent 0D0! command. "00034\r\n"

0D0!

Get data is called after a 0M!, 0MC!, 0C!, 0CC!, and 0V! 
commands.  If called after the 0V command then the single  
result is the version number, otherwise it returns 4 results, 
namely the 3 sensor voltages, and the internal temperature of 
the interface.     

Response to 0V!  

"0+2.0\r\n" ,

Otherwise:

"0+1.1+2.2+3.3+25.
0\r\n"

0XSET 
VAR[m,p]=VA
L!

Set and store one of the calibration coefficients indexed by m,p, 
where m is the measurement, and n is the parameter "0XACK\r\n"

0XLOAD 
VAR[M,N]!

Retrieve and store the calibration coefficients indexed by m,p, 
where m is the measurement, and n is the parameter, to a string 
buffer ready to be retrieved by the 0XGET command. 

"0XACK\r\n"

0XGET! Retrieve the string buffer that was filled from the previous 
0XLOAD command "0X +1.1\r\n"

0XER! Retrieve a string for the last error generated by the use of an X 
command. 

If no error:  

"0XOK\r\n"

Possible errors:

"0XER BAD 
COMMAND\r\n"

"0XER BAD 
MEASUREMENT 
INDEX\r\n"

"0XER BAD COEF 
INDEX\r\n"

Internal Temperature Sensor
The SDI Interface has an internal temperature sensor, however for higher 
accuracy it must be calibrated by the end user 

EC1500 User Manual V1.5          15
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Ordering information 

 

 

 



 

 

 

Note: For EC with SDI-12 output, add “S” to the above ordering codes. 
Example: SDI-12 Electrical conductivity sensor: 1500S 

Contact Details 



 
 
 

 
 

 
 

 
 

 
 




Revision History: 
REV BY/DATE DESCRIPTION AUTHOR 
1.00 2/11/2005 release TG 
1.10 20/6/2009 Add SDI-12 GQ 
   


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The ES&S Turbidity sensor is a miniature backscatter 
nephelometer that detects turbidity and suspended solids 
in water. Applications include rivers / streams / irrigation 
runoff water quality, sediment transportation, aquaculture, 
waste water quality, EPA compliance monitoring. The 2600 
is NOW AVAILABLE with SDI-12

2600 Turbidity Sensor

LevelPro 6100 

PumpPro 6150

The LevelPro 6100 advanced liquid level sensor is used to 
measure water level determination 0-70 metres. Applications 
include river / irrigation water level, tidal monitoring, 
groundwater level & landfill monitoring, dam, tank, reservoir 
levels, waste water monitoring, food warning systems, 
process industry liquid level.

The PumpPro 6150 combines an integrated air compressor 
module and levelpro 6100 advanced liquid level sensor to 
form a fully self contained hydrostatic pressure sensor 
designed to measure water and liquid levels reliably and 
accurately. 

Dipmeter
The Water Level Indicators Dipmeters are typically used to 
measure the depth of water levels in boreholes, standpipes 
or observation wells.


