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When clicking on the  icon, the following dialog box will appear to confirm or cancel the factory reset:  

 

 

 

 

 

 After the factory reset has taken place, the following screen will appear to prompt the next choice: 

 

 

 

 

 

 

 

 

 

 

 Click the  button to load from the internal library. When the proper file has been selected, the following screen 
will appear to confirm the choice. 

 

 

 

 

 

 Click the  button to load from an attached USB Flash Drive. When the proper file has been selected, the 
following screen will appear to confirm the choice.  

 

 

 

 

 

 

The Electronic Controller will restart and the application will be loaded upon startup of the system. 
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3.5 IN-MENU NAVIGATION 
3.5.1 KEYBOARD FUNCTIONALITY 

 

 

 

 

 

 

 

 

 

 Letter Selection - use arrow keys to navigate to letters and then press  to select each letter. 

 Deleting text - navigate to button and press  to delete letters. 

 Capital Letter (CAPS) Selection - select  and press . The CAPS button will become red - . Now 
all of the text in the window will come in ALL CAPITAL LETTERS. 

 Accept text - navigate to the  button and press  to accept the text. Alternately, long hold (more 

than 2 seconds) on  will also accept the text. 

 Cancel text changes - navigate to  button and press  to cancel text changes. 

 

3.5.2 NUMERAL SELECTION 

 

 

 

 

 

 

 

 

 

 

 Press  to enter the numeral selection field.  
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 Use  and to increase and decrease the selected numeral.  

 

 

 

 

 

 

 

 Use  and  to move the cursor to the left and right, respectively.  

 

 

 

 

 

 

 To add digits to the left of the current maximum use the  to move the cursor to the left.  

 

 

 

 

 To accept changes, select  to return to exit field.  

3.5.3 DROP-DOWN MENU 

 

 

 

 

 

 

 

 

 Use  and to navigate up and down the options in the drop down menu.  

 

 

 

 

etc… 
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 Short click  to accept the selection. 

 Long click  will escape to Home Screen and cancel any selections. 

4 SPECIFIC FEATURES 

4.1 ADD INPUTS ON-THE-FLY 

It is possible to add inputs on-the-fly in the Electronic Controller, even if these inputs are not originally included in the loaded 
ValvApps™, which is helpful if you have to add a sensor to the system for instance.  

To add an input on-the-fly, you must go to the Inputs Configuration screen (long click left): 

 

 

 

 

 

 

 

 

 

 

By clicking the "+" button, the input to be activated can be chosen from the list. The input added will then show up in the list 
of input of the configuration screen. 

To display the added input in the home screen, go in the configuration of the added input: 

 

 

 

 

 

 

 

 

 

 

An added input can be deleted by clicking on the trash icon of the same screen. 

  



CLA-VAL D22 
Electronic Valve Controller 

 

 

 CLA-VAL Europe www.cla-val.ch cla-val@cla-val.ch 68 - LIN066UE A  10/17 

© Copyright CLA-VAL Europe - Specifications subject to change without notice - no contractual illustrations. 

4.2 INPUT REMAP (INPUT TYPE SELECTION) 

This feature remaps an input to another, allowing for instance to add a pulse flowmeter even if the ValvApps™ is not 
designed for it, without having to reconfigure the input. 

This feature is available from the Inputs Configuration screen (long click left): 

 

 

 

 

 

 

 

 

 

 

Note that only compatible inputs can be remapped, so the "Destination" will only show compatible inputs with the "Source".  

4.3 CUSTOM SCALING 

This feature is useful to re-scale signals of 4-20 mA sensors when the practical application range is reduced (say for 
instance 6-16 mA).  

To custom scale an input, go to the Inputs Configuration screen: 

Long click left > Left on input to be custom scaled  

 

 

 

 

 

 

 

 

 

 

Push "Acquire Lo" to set the minimum value and "Acquire HI" to set the maximum value, and validate with the check mark. 
Note that the sensor can also have a reversed range, i.e. minimum physical value for 20 mA and maximum physical value 
for 4 mA. 

4.4 INPUT FILTERING 

Signal filtering has been added to the analogue inputs of the Electronic Controller in order to attenuate noise coming from 
the sensors, and stabilize the signal. The filter ratio can be set in the Inputs Configuration screen: 

Long click left > Left on the selected input  
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The value can be set from 1% (light) to 99% (strong) or disabled. The default value is set at 70%, which is usually a good 
filtering for most of the application.  

Unless required and understood, this value should not be changed. 

4.5 REMOTE CONFIGURATION 

It is possible to edit and change remotely control curves, set-points, and values of the configuration screen (short click down) 
via the CLA-VAL Link2Valves web platform. This feature brings a high value when needing to change the mode of 
operation or characteristics of the regulation profile, without having to send a technician in the field.  

For instance, the mode of operation can be changed from a fixed pressure regulation to an automatic pressure vs. flow 
regulation profile, and/or could slowly and slightly drop off the PRV outlet pressure set-point until the optimal point of the 
network is reached. 

To use this functionality, the Electronic Controller needs to be connected to the internet (either via GPRS/GSM or via 
Ethernet), and registered in the CLA-VAL Link2Valves platform for a user with Administrator rights (contact CLA-VAL for 
more details). 

4.5.1 REGISTER THE ELECTRONIC CONTROLLER ON LINK2VALVES 

Long click down > "Connectivity" > "Cloud Storage" 

 

 

 

 

 

 

 

 

 

 

Make sure that the communication is set to "Cla-Val Cloud" (requires a CLA-VAL SIM card) in Long click down > 
"Connectivity" > "GPRS/GSM" > "GPRS Setup" 

 

a) Enter "Cla-Val Link2Valves" in "Setup" 
b) Enter email address in "Registration e-mail" 
c) Click on "Register" and wait for process to complete 

 

 

 

 

 

 

 

 

 

4.5.2 CONNECT TO LINK2VALVES 

If already registered in Link2Valves, connect to www.link2valves.com and log in. 

If not registered, click on the automatic email received from no-reply@link2valves.com (check your spam box if not in your 
inbox) and enter a password in the website. Ask CLA-VAL to get administrator rights. 
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See the Link2Valves User Guide for more details on how to use the functionality of Link2Valves. 
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5 APPENDIX: MODBUS INTERFACE 

5.1 MODBUS PROTOCOL 

Supports Modbus TCP/IP and Modbus RTU simultaneously, as a server (slave) only. 

Modbus RTU: requires UID (Modbus address, 1-255) and baudrate 

Modbus TCP/IP: requires allowed client IP address range (for access control) and IP port number (default 502) 

5.2 STANDARD MODBUS INTERFACE 

All data accessible with Modbus requests is mapped into the Holding Register address space (40000 to 65535). The 
commands supported are 

 03 - read multiple holding registers 

 16 - write multiple holding registers 

Initially, only the physical inputs and outputs are available to a client. All share a common format, in which an input or output 
is accessible as three consecutive 16-bit words. (Remember that Modbus word data is transmitted in Motorola format ie 
high-order byte:low-order byte). 

Each input/output is represented as follows: 

 status/control word 

 input/output value (IEEE 32-bit float, high-order word:low-order word) 

 

The status of the status/control word is common to all, but certain bits may never be set if they are not applicable. Unused 
bits are read as zeros. 

b0 signal lost/out of range (AIx and DIx_F only) read-only 

b1 local override applied read-only 

b2 alarm active (AOx, DOx only) read-only 

b3 recopy active (AOx, DOx only) read-only 

b14 clear Modbus override write-only, always reads as 0 

b15 Modbus override active/set Modbus override read/write 

 

Input/output values are expressed as natural units, so that if a 4-20 mA analog input is configured as flow, where 4 mA =  
10 l/s and 20 mA = 200 l/s, for an input value of 12 mA the client will read 105. 

Space is reserved for 32 each of the analog inputs, digital inputs, analog outputs and digital outputs. Reading an input/output 
which does not, physically, exist will return all zeros: writing has no effect. 

Note that input values are supplied after any filtering, scaling and special handling. So reading the value of an 4-20 mA input 
which has no signal (defined as input < 3.6 mA) may return: 

 an out-of-range value 

 the last-known good value 

 a default value 

Depending on the configuration of the input. An input/output with a local override applied will return the override value, not 
the current physical value. 

  



CLA-VAL D22 
Electronic Valve Controller 

 

 

 CLA-VAL Europe www.cla-val.ch cla-val@cla-val.ch 72 - LIN066UE A  10/17 

© Copyright CLA-VAL Europe - Specifications subject to change without notice - no contractual illustrations. 

Address mapping is as follows: 

 

Analog Inputs 

40000 AI1 Status/control word 

40001 Input value, high-order word 

40002 Input value, low-order word 

40003 AI2 Status/control word 

40004 Input value, high-order word 

40005 Input value, low-order word 

40006 
. 
. 

AI3 
. 
. 

 

40015 AI6 Status/control word 

40016 Input value, high-order word 

40017 Input value, low-order word 

40018 - 40099  Read as zeros 

 

 

Digital Inputs 

40100 DI1 (digital state 1/0) Status/control word 

40101 Input value, high-order word 

40102 Input value, low-order word 

40103 DI1_C (counter value) Status/control word 

40104 Input value, high-order word 

40105 Input value, low-order word 

40106 DI1_F (flow value ie counter value 
over time) 

Status/control word 

40107 Input value, high-order word 

40108 Input value, low-order word 

40109 
. 
. 

DI2 
. 
. 

 

40145 - 40147 DI6  

40148 - 40150 DI6_C  

40151 - 40153 DI6_F  

40154 - 40199  Read as zeros 
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Analog Outputs 

40200 AO1 Status/control word 

40201 Output value, high-order word 

40202 Output value, low-order word 

40203 AO2 Status/control word 

40204 Output value, high-order word 

40205 Output value, low-order word 

40206 
. 
. 

AO3 
. 
. 

 

40209 AO4 Status/control word 

40210 Output value, high-order word 

40211 Output value, low-order word 

40212 - 40299  Read as zeros 

 

 

Digital Outputs 

40300 DO1 Status/control word 

40301 Output value, high-order word 

40302 Output value, low-order word 

40303 DO2 Status/control word 

40304 Output value, high-order word 

40305 Output value, low-order word 

40306 
. 
. 

DO3 
. 
. 

 

40309 DO4 Status/control word 

40310 Output value, high-order word 

40311 Output value, low-order word 

40312 - 40399  Read as zeros 

 

  



CLA-VAL D22 
Electronic Valve Controller 

 

 

 CLA-VAL Europe www.cla-val.ch cla-val@cla-val.ch 74 - LIN066UE A  10/17 

© Copyright CLA-VAL Europe - Specifications subject to change without notice - no contractual illustrations. 

To override an input/output value, the client must perform a single write operation to all three words of the input(s)/output(s) 
concerned. Any number of inputs/outputs may be overridden in the same write operation, but the above condition must be 
respected. 

 

To override a value the client must write 

 status/control word, with b15 set to 1 (other bits will NOT be changed) 

 high-order word of the new value 

 low-order word of the new value 

 

To clear an override the client must write at least the status/control word for the input/output concerned, with b14 set to 1. In 
this case, should the client write to the value registers this is ignored. 

 

This means that with a single 18-word (6 x 3) write operation the client can override the values of selected analog inputs (by 
setting b15 of the status/control word to 1), clear an override on others (set b14 to 1), and leave the state of the rest 
unchanged (b14, b15 = 0). 

 

Note: that an override will have no effect if: 

 The write operation is incomplete (writing only 5 words to address 40200, for example, may override AO1 but will 
have no effect on AO2) 

 The supplied value is outside the permitted range 

 A local override, an alarm, or a recopy is active 

 If an override is applied and subsequently a local override, an alarm or a recopy become active, the override is 
removed. 

 

Note also: That the values read may not reflect those used in, for example, a PID block. If, for example, AO1 is used as the 
setpoint for a PID the user may override it locally: alternatively he may choose to override the setpoint value in the PID 
parameters. In this latter case the value of AO1 no longer reflects the setpoint value. 
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5.3 MODBUS-TOPKAPI 

The inputs and outputs of a D22 are also mapped into a second table, starting at address 42000. The Modbus commands 
supported for this table are 

 03 - read multiple holding registers 

 06 - write single register 

 16 - write multiple registers (register count of 1 or 2, see note below)  

 

An external system may read from or write to any word in this table, in any order. 

Each input/output is represented by the following elements: 

 status/control word 

 input/output value 

 

The format of the status/control word is common to all channels, but certain bits may never be set if they are not applicable. 
Unused bits are read as zeros. 

b0 Modbus override active read/write 

b1 signal lost/out of range (AIx and DIx_F only) read-only 

b2 local override applied read-only 

b3 alarm active (AOx, DOx only) read-only 

b4 recopy active (AOx, DOx only) read-only 

 

A read from this table will always return the current value of the corresponding channel. Writing to this table places the 
values written into a set of holding registers, from where they may be applied to the corresponding I/O channels under the 
following conditions: 

 Writing 1 to b0 of the status/control word of a channel will override the physical value for the channel with the value 
in the associated holding register(s) for that channel (if valid, ie within min/max values for that channel). IF the value 
in the holding register(s) for the channel is NOT valid, the current value will be used as the override value. 

 Writing 0 to b0 of the status/control word of a channel will remove the override (if active) and will reset the holding 
register(s) for that channel to an invalid value (NaN - not-a-number - for channels AIn, DIn_C, DIn_F, AOn, and 
0xFFFF for channels DIn, SOn and ROn). 

 If a Modbus override is already active, writing to the low-order holding register for a channel will apply the value in 
the holding register(s) as an override. If this value is not valid, the current value will be kept. 

 

For analog inputs, the digital counter and frequency inputs, and the analog outputs, the input/output values are 
represented as IEEE 32-bit floats, high-order word:low-order word. 

For the digital inputs the values are represented as a single 16-bit word, either 0 or 1. 

For the digital outputs the values are represented as a single 16-bit word. If an output is configured as purely digital it will 
read as 0 or 1: writing 0 will force it to 0, and writing a value other than 0 will force it to 1. If an output is configured as a 
PWM it will read and may be written as a value from 0 - 100, representing the PWM activation percentage. 

Input/output values are expressed as natural units, so that if a 4-20 mA analog input is configured as flow, where 4 mA = 10 
l/s and 20 mA = 200 l/s, for an input value of 12 mA the client will read 105. 
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Note that input values are supplied after any filtering, scaling and special handling. So reading the value of an 4-20 mA input 
which has no signal (defined as input < 3.6 mA) may return 

 an out-of-range value 

 the last-known good value 

 a default value 

Depending on the configuration of the input. 

Reading an input/output which has a local override applied will return the override value, not the current physical value. 
NOTE that a local override, a recopy, or an alarm (!Action!) output will take precedence over a Modbus override. 

Address mapping is as follows: 

 

Analog Inputs 

42000 AI1 Status/control word 

42001 Input value, high-order word 

42002 Input value, low-order word 

42003 AI2 Status/control word 

42004 Input value, high-order word 

42005 Input value, low-order word 

42006 
. 
. 

AI3 
. 
. 

 

42015 - 42017 AI6  

42018 - 42099  Read as zeros 
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Digital Inputs 

42100 DI1 (digital state 1/0) Status/control word 

42101 Input value, 0/1 

42102 DI2 Status/control word 

42103 Input value, 0/1 

42104 
. 
. 

DI3 
. 
. 

 

42110 - 42111 DI6  

42112 - 42119  Read as zeros 

42120 DI1_C (counter value) Status/control word 

42121 Input value, high-order word 

42122 Input value, low-order word 

42123 DI2_C Status/control word 

42124 Input value, high-order word 

42125 Input value, low-order word 

42126 
. 
. 

DI3_C 
. 
. 

 

42135 - 42137 DI6_C  

42138 - 42139  Read as zeros 

42140 DI1_F (frequency value) Status/control word 

42141  Input value, high-order word 

42142 Input value, low-order word 

42143 DI2_F Status/control word 

42144 Input value, high-order word 

42145 Input value, low-order word 

42146 
. 
. 

DI3_F 
. 
. 

 

42155 - 42157 DI6_F  

42158 - 42199  Read as zeros 
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Analog Outputs 

42200 AO1 Status/control word 

42201 Output value, high-order word 

42202 Output value, low-order word 

42203 AO2 Status/control word 

42204 Output value, high-order word 

42205 Output value, low-order word 

42206 AO3 Status/control word 

42207 Output value, high-order word 

42208 Output value, low-order word 

42209 AO4 Status/control word 

42210 Output value, high-order word 

42211 Output value, low-order word 

42212 - 42299  Read as zeros 

 

 

Digital Outputs 

42300 SO1 Status/control word 

42301 Output value 

42302 SO2 Status/control word 

42303 Output value 

42304 RO3 Status/control word 

42305 Output value 

42306 RO4 Status/control word 

42307 Output value 

42308 - 42399  Read as zeros 

 

 

Multiple-register writes: 

Modbus function 16 may be used to write two word values to a pair of holding registers which represent a single float value. 
Consequently, it is possible two use function 16 to write two words in a single operation to registers 42001 and 42002, 
representing the float value of AI1. However, it is NOT possible to perform a multi-word write at address 42000, for example. 

Examples: 

To override the value of DI5 to 1 initially requires two write operations: 

 Write the desired value to address 42109 to set the holding register 

 Write 1 to address 42108 to apply the value in the holding register 

Once the override is in place, the override value may be changed simply by writing the new value to address 42109. 

To remove the override it is sufficient to write 0 to address 42108. 
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To override the value of AI1 initially requires two or three write operations: 

 Write the desired value to registers 42001 and 42002 (using either two single-word writes or a single 2-word write 
operation) 

 Write 1 to address 42000 to apply the value in the holding register 

 

Once the override is in place the override value may be changed by writing to registers 42001 and 42002: as above, this 
may be done as two single-word operations or as a single 2-word operation. 

Note: 

- That in the first case, it is the write to the low-order holding register at address 42002 which triggers the 
application of the new value. 

- When the override value is set from ‘1’ to ‘0’, this is mandatory to perform both writes operations explains before 
to force a new value on the register «holding register». 

 


	DocPilotesEng: 


