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Library Contents 

 

1 

This documentation is related to the Application Addons Library v1.4.11. 

The library is supported on EcoStruxureTM Machine Expert HVAC 1.2.1 or greater versions. 

Application Addons library requires the presence of Application library. 

Library Description 

The Application Addons library contains new functions and function blocks related to the Application 

library, which is by default included along with the software. 

Alarms 

CompAlarmID 

This block can be used as an alternative to CompAlarmMgmt whenever the compressors alarms have 

to be managed in a different way. 

The inputs are the alarm status which are used to generate the right Alarm ID for the Compressors 

blocks. 

Return value: UINT 

Input: 

Name  Type  Description  

xEn BOOL Enables the function block 

xMotorAlarm BOOL Motor Alarm Status 

xOilPressureAlarm BOOL Oil Pressure Alarm Status 

xHPswitchAlarm BOOL High Pressure Alarm Status 

xLPswitchAlarm BOOL Low Pressure Alarm Status 

xEmergencyStop BOOL Emergency Stop 

xGenericAlarm BOOL Generic Alarm Status 

xHPAiAlarm BOOL High Pressure Analog Alarm Status 

xLPAiAlarm BOOL Low Pressure Analog Alarm Status 
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Versions: 

1.0.1 

- fixed incompatibility with case sensitive projects. 

 

ConfigurableAlarm 

Alarm configurable as: 

− Automatic Reset 

− Manual Reset 

− Manual Reset after a numeber of alarm events in a specific time period 

− Disabled 

The machine counts enter/exit events in the last time_window time. 

xEn enables the evaluation of the alarm events, but it’s falling edge does not trigger a block reset. 

Events reset is triggered by an alarm reset (xResetAlarm) when the alarm is in Manual Reset status or 

by setting usiAlarmConfig=0 

When usiAlarmConfig=3 (disabled), even if an alarm condition occurs, its alarm is disabled 

(usiAlrmStatus=0 and xAlarmActive=FALSE). usiAlarmConfig can be changed equal 3 runtime.   

When xIsWarning is TRUE, the output xAlarmActive and xAlarmMaxEvent are always FALSE. 

NOTE:  

- max usiErNum <=8 

Versions: 

1.1: 

- Removed time resolution limitation 

- usiErNum limited to 8 events 

1.2: 

-  Fix of Handling of event signals 

1.3: 

- added input xIsWarning 

- added option usiAlarmConfig = 3 

1.4: 

- code optimization 

- fix on xAlarmMaxEvent 

1.5: 

- Fixed not working reset when block is disabled, alarm is active and events has been deleted 
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Input: 

Name  Type  Description  

xEn BOOL Enable Alarm evaluation 

xAlarmCond BOOL Alarm input condition, TRUE=Active 

usiAlarmConfig USINT 
Alarm Configuration: 0 = Automatic, 1 = Manual, 

2 = Automatic up to, 3 = Disabled 

usiErNum USINT 
Number of alarm events in the usiPeriod 

(usiAlarmConfig=2) 

usiPeriod USINT 
Events Period [Min], default=60, min value=5 

(usiAlarmConfig=2) 

uiDelayEnAlarm UINT Delay alarm when xEn is activated [Sec] 

uiDelayAlarmCondition UINT Delay alarm when condition is active [Sec] 

uiDeactivationDelay UINT 
Deactivation Delay alarm Out when condition is 

active [Sec] 

xResetAlarm BOOL 
Manual reset of alarm (low-hi edge), or auto (hi 

level) 

xIsWarning BOOL If TRUE the output xAlarmActive is always FALSE 

Output: 

Name  Type  Description  

usiAlrmStatus USINT 
Alarm status 0=OK, 1= Active, 2 = Waiting for 

Manual Reset 

xAlarmActive BOOL Alarm active 

usiNumEvent USINT Number of alarm events in the interval usiPeriod 

xAlarmMaxEvent BOOL 
Alarm when maximum number of events is 

reached (with usiAlarmConfig=1 or 2) 

 

FB_HighAlarm 

High Alarm Hysteresis, alarm set when input is greater or equal to set. 

Alarm reset when input difference is lower. 

The output is force to false in case iPv and/or iSetp are in alarm status (<=-32765). 

Input: 

Name  Type  Description  

xEn BOOL Enable the AFB 

iPv INT Measured Input 1  

iSetp INT Setpoint  
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iDiff INT Differential 

 

Output: 

Name  Type  Description  

xAlarmActive BOOL Alarm Status 

 

 

FB_LowAlarm 

Low Alarm Hysteresis, alarm set when input difference is lower or equal to set.  

Alarm reset when input difference is higher. 

The output is force to false in case iPv and/or iSetp are in alarm status (<=-32765). 

 

Input: 

Name  Type  Description  

xEn BOOL Enable the AFB 

iPv INT Measured Input 1  

iSetp INT Setpoint  

iDiff INT Differential 

Output: 

Name  Type  Description  

xAlarmActive BOOL Alarm Status 

 

FlowSwitchAlarm 

This function block counts enter/exit events of a flow switch condition in the last 60 minutes when 

pumps are running. 

When Flow switch alarm's number becomes major than usiErNum in the specific period (1h), 

usiAlrmStatusFS becomes equal to 2.  

The Flow Switch alarm is bypassed for uiDelayEnAlarmFS when xEn is activated and at leat one pump 

is running. The bypass is reinitialized each time pumps change status. 

To reset the flow switch alarm, a manual reset is needed.  

Note: 

- xEn enables the evaluation of the alarm events, but it's falling edge is not triggering a block 

reset. 

- usiErNum limited to maximum 8 events 
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Input: 

Name  Type  Description  

xEn BOOL Enable the function block 

xPump1Running BOOL Pump1 is running  

xPump2Running BOOL Pump2 is running  

xFlowSwitch BOOL Flow switch condition 

usiErNum USINT 
Max number of alarm events in 60min (limited 

on 1..8) 

uiDelayEnAlarmFS UINT 

Delay Flow switch alarm when xEn is activated 

and at least one pump is running[sec] (default: 

20 sec) 

uiDelayAlarmConditionFS UINT 
Delay Flow Switch alarm when condition is 

active [sec] (default: 2 sec) 

uiDeactivationDelayFS UINT 
Deactivation delay Flow Switch alarm out when 

condition is active [sec] (default: 2 sec) 

xResetAlarm BOOL Manual reset of alarm 

Output: 

Name  Type  Description  

usiAlrmStatusFS USINT 
Alarm status Flow Switch 0=OK, 1= Active, 2 = 

Waiting for Manual Reset 

xAlarmFS BOOL 
Alarm Flow Switch is active or is waiting for 

Manual Reset 

BU2SI 

BarToPsi 

Bar to Psi 

If Input is lower or equal to -32765 also output is set with the same value. 

Output is saturated to 32767 if the input causes an INT overflow. 

It’s possible to indicate the output resolution assigning to usiDecRes the follow values: 

- 0: same resolution of input 

- 1: output resolution = 0.1*input resolution 

C2F 

Sensor temperature Celsius to Fahrenheit conversion. 

If Input is lower or equal to -32765 also output is set with the same value. 
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C2F_Dif 

Differential temperature Celsius to Fahrenheit conversion. 

F2C 

Sensor temperature Fahrenheit to Celsius conversion. 

If Input is lower or equal to -32765 also output is set with the same value. 

F2C_Dif 

Differential temperature Fahrenheit to Celsius conversion. 

PsiToBar 

Psi to bar conversion.  

If Input is lower or equal to -32765 also output is set with the same value. 

It’s possible to indicate the output resolution assigning to usiIncRes the follow values: 

− 0: same resolution of input 

− 1: output resolution = 10*input resolution 

Compressors 

CompCntrl_OnOff_VS 

The CompCntrl_OnOff_VS function block can manage an on/off compressor or variable speed 

compressors, like scroll, screw or reciprocating compressor, in order to control compressor capacity. 

This function block provides timer for minimum on and off to prevent frequent compressor switching.  

In a case of variable speed compressor, it provides also an oil management function to prevent any 

damage of the compressor and the operation cycles follow a specified procedure.  

Furthermore, with a variable speed compressor, uiFreqVS output, limited between uiMinFreqVS and 

uiMaxFreqVS, has a linear trend between iMinSetpVS and 1000; otherwise, externally to this range, 

it’s saturated.  

NOTE: 

- This function block is designed to work together with the function block CompAlarmID or 

some other function blocks able to manage compressor Alarm in order to help prevent 

damages of the compressor. 

- If ptrE2_OpHours and ptrE2_NbStarts are not connected, compressor working hours and 

starts will not save on EPROM. If it is used with the CompMgmt, ptrE2_OpHours must be 

connected.  

- With on/off compressors (xIsOnOff = TRUE), all inputs with suffix -VS are not mandatory 

and they are not considered because they are linked to variable speed compressors. 
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Input: 

Name  Type  Description  

xEn BOOL Enables the function block 

usiMode USINT 
Mode for compressor: 1: automatic, 2: manual, 

3: maintenance - default: 1 

xCommand BOOL Start Command - default: FALSE 

xManualCommand BOOL 
Manual Start Command during manual and 

maintenance mode 

xQuickStop BOOL Alarm from the rack control 

iSetpVS INT Set Point for compressor (0 to 1000 *0.1%) 

iManualSetpVS INT 
Manual setpoint during manual and 

maintenance mode (0 to 1000 *0.1%) 

iMinSetpVS INT Minimum setpoint (0 to 1000 *0.1%) 

uiCompMgmtAlarmID UINT Compressor Management Alarm ID 

uiStartingTimeVS UINT 
Duration of the starting phase for variable 

speed compressors. [s]  

uiStoppingTimeVS UINT 
Duration of the stopping phase for variable 

speed compressors. [s]  

uiMinTimeBetweenOilRecoveriesVS UINT 
Minimum time between two Oil Recovery 

cycles.  [min] 

uiOilRecoveryDurationVS UINT Duration of the oil recovery period. [s] 

uiMinOnTime UINT 
Minimum run time of the compressor [s] – 

default: 10s 

uiMinOffTime UINT 
Minimum off time of compressor [s] – default: 

10s 

uiMinCycleTime UINT Minimum Cycle time [s] – default: 30s 

uiMinFreqVS UINT 

Minimum Frequency of compressor 

corresponds to minimum set point (0 to 5000 

*0.1 Hz) 

uiMaxFreq UINT 

Maximum Frequency of compressor 

corresponds to maximum set point (0 to 5000 

*0.1 Hz) 

ptrArr_FreqLimitsVS @UINT 
Pointer to give frequency input in an array - 

default: 0 

ptrE2_OpHours @UDINT 
Pointer to retain the Operating Hours - 

optional 

ptrE2_NbStarts @UDINT 
Pointer to retain the Number of Starts - 

optional 
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xOpHoursReset BOOL Reset Input 

uiStartingFreqVS UINT 

Frequency during starting phase - internally 

limited between uiMinFreq and uiMaxFreq 

[*0.1 Hz] - default: uiMaxFreq 

uiStoppingFreqVS UINT 

Frequency during stopping phase - internally 

limited between uiMinFreq and uiMaxFreq 

[*0.1 Hz] - default: uiMaxFreq 

uiOilRecoveryFreqVS UINT 

Compressor frequency during oil recovery 

phase - internally limited between uiMinFreq 

and uiMaxFreq [*0.1 Hz] - default: uiMaxFreq 

xIsOnOff BOOL 
TRUE= On/Off compressor, FALSE=variable 

speed compressor 

Output: 

Name  Type  Description  

usiState USINT 

Present State Machine: 1 = IDLE, 10 = STARTING, 

20 = RUN, 30 = OIL RECOVERY, 40 = STOPPING, 

99 = ALARM 

xCompCommand UINT Compressor run command 

uiFreqVS UINT 

Frequency of compressor to run (0 to 1000 *0.1 

Hz) – with on/off compressors it’s equal to 50.0 

HZ 

udiOpHours UDINT Operating hours [h] 

udiNbStarts UDINT Total number of starts 

udiCompMgmtStatus UDINT Status from Compressor Management FB 

uiElapsedOnTime UINT Elapsed minimum ontime of compressor [s] 

uiElapsedOffTime UINT Elapsed minimum off time of compressor [s] 

uiElapsedCycleTime UINT Elapsed minimum cycle time of compressor [s] 

uiAlarmID UINT Alarm ID 

 

Alarm ID: 

Bit  Value  Description  

0 1 Alarm uiMinFreq > uiMaxFreq 

1 2 Alarm iMinSetp > 1000 

2 4 Alarm usiMode out of range 

3 8 Alarm from CompAlarmID 

4 16 Error on array frequancy limit 
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5 32 

uiMinFreq > Frequency on array[0] or greater 

or uiMinFreq < Frequency on array[1] or 

greater 

6 64 

uiMaxFreq > Frequency on array[0] or greater 

or uiMaxFreq < Frequency on array[1] or 

greater 

CompMgmt12 

The CompMgmt (Compressor Management) function block calculates the number of compressors 

required to control the water temperature or the refrigerant pressure. 

In a refrigeration machine, compressors need to be managed in a way to help prevent their failures 

and balance machine lifetime. 

The CompMgmt function block controls up to 12 compressors and aims to manage the optimum 

functionality of compressors. For this purpose, CompMgmt provides features for compressor failure 

management and to optimize operation. 

The CompMgmt must be used together with the function block CompCntrl_OnOff which controls 

the operation of a single compressor. 

Versions: 

1.0.0: 

- Extended to 12 compressors. 

- Not needed anymore to disable the xEN input when all compressors are in alarm state. 

1.0.1 

- Updated xCntrlMode Description 

 

1.0.2 

- Added xDisableStartDelay 

 

1.0.3 

- Reset TON_Increment at xEn transition F→T 

- Fixed management of Manual/maintenance Comp* 

 

Input: 

Name  Type  Description  

xEn BOOL Enables the function block 

iPv INT 
Process value: water temperature or low 

pressure (User Unit) 

iSetp INT Set point for the process value (User Unit) 

xQuickStop BOOL Quick stop of all the compressors 

usiNbComp USINT Number of fix speed compressors (0 to 12) 
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udiStatusC1 UDINT Status of compressor 1 

udiStatusC2 UDINT Status of compressor 2 

udiStatusC3 UDINT Status of compressor 3 

udiStatusC4 UDINT Status of compressor 4 

udiStatusC5 UDINT Status of compressor 5 

udiStatusC6 UDINT Status of compressor 6 

udiStatusC7 UDINT Status of compressor 7 

udiStatusC8 UDINT Status of compressor 8 

udiStatusC9 UDINT Status of compressor 9 

udiStatusC10 UDINT Status of compressor 10 

udiStatusC11 UDINT Status of compressor 11 

udiStatusC12 UDINT Status of compressor 12 

usiCompMode USINT Compressor control sequence mode (0 to 2) 

xHeatCool BOOL Mode selection (0: cooling, 1: heating) 

xCntrlMode BOOL Regulation mode (0: proportional, 1: neutral) 

uiBand1 UINT Band low for Neutral zone (User Unit) 

uiBand2 UINT Band high for neutral zone (User Unit) 

uiTIncB1 UINT 
Delay to increment the number of requested 

compressors for band 1 only (s) 

uiTDecB1 UINT 
Delay to decrement the number of requested 

compressors for band 1 only (s) 

uiTIncB2 UINT 
Delay to increment the number of requested 

compressors for band 2 only (s) 

uiTDecB2 UINT 
Delay to decrement the number of requested 

compressors for band 2 only (s) 

uiPb UINT 
Proportional band for proportional band control 

(0 to 32767 * User Unit) 

uiTIncPb UINT 
Timer before incrementing number of 

compressors (s) 

uiTDecPb UINT 
Timer before decrementing number of 

compressors (s) 

ptrArr_Priority @USINT 
Priority of the compressors in sequencing mode 

LIFO 

xDisableStartDelay BOOL 
Disable first stage delay with proportional 

regulator 
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Output: 

Name  Type  Description  

usiState USINT Current state (0 to 99) 

uiCapacity UINT 
Total capacity of the running compressors (0 to 

1000 * 0.1%) 

uiCapAvail UINT 
Total capacity of the available compressors (in 

case of alarm) (0 to 1000 * 0.1%) 

xCmdeC1 BOOL Start command for compressor 1 

xCmdeC2 BOOL Start command for compressor 2 

xCmdeC3 BOOL Start command for compressor 3 

xCmdeC4 BOOL Start command for compressor 4 

xCmdeC5 BOOL Start command for compressor 5 

xCmdeC6 BOOL Start command for compressor 6 

xCmdeC7 BOOL Start command for compressor 7 

xCmdeC8 BOOL Start command for compressor 8 

xCmdeC9 BOOL Start command for compressor 9 

xCmdeC10 BOOL Start command for compressor 10 

xCmdeC11 BOOL Start command for compressor 11 

xCmdeC12 BOOL Start command for compressor 12 

uiAlarmID UINT Alarm ID 

uiAlertID UINT Alert ID 

 

Alarm ID: 

Bit  Value  Description  

0 1 Number of compressors out of range 

1 2 All compressors are in alarm 

 

Alert ID: 

Bit  Value  Description  

0 1 Parameter Latch 

1 2 Wrong band parameter 

2 4 Out of range 

3 8 Alarm compressor 1 

4 16 Alarm compressor 2 

5 32 Alarm compressor 3 
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6 64 Alarm compressor 4 

7 128 Alarm compressor 5 

8 256 Alarm compressor 6 

9 512 Alarm compressor 7 

10 1024 Alarm compressor 8 

11 2048 Alarm compressor 9 

12 4096 Alarm compressor 10 

13 8192 Alarm compressor 11 

14 16384 Alarm compressor 12 

CompMgmt2 

The CompMgmt (Compressor Management) function block calculates the number of compressors 

required to control the water temperature or the refrigerant pressure. 

In a refrigeration machine, compressors need to be managed in a way to help prevent their failures 

and balance machine lifetime. 

The CompMgmt function block controls up to 12 compressors and aims to manage the optimum 

functionality of compressors. For this purpose, CompMgmt provides features for compressor failure 

management and to optimize operation. 

The CompMgmt must be used together with the function block CompCntrl_OnOff which controls 

the operation of a single compressor. 

Versions: 

1.0.0 

- Reduced to 2 compressors. 

- Not needed anymore to disable the xEN input when all compressors are in alarm state. 

1.0.1 

- Updated xCntrlMode Description 

1.0.2 

- Added xDisableStartDelay input 

1.0.3 

- Reset TON_Increment at xEn transition F→T 

- Fixed management of Manual/maintenance Comp* 

 

Input: 

Name  Type  Description  

xEn BOOL Enables the function block 
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iPv INT 
Process value: water temperature or low 

pressure (User Unit) 

iSetp INT Set point for the process value (User Unit) 

xQuickStop BOOL Quick stop of all the compressors 

usiNbComp USINT Number of fix speed compressors (0 to 12) 

udiStatusC1 UDINT Status of compressor 1 

udiStatusC2 UDINT Status of compressor 2 

usiCompMode USINT Compressor control sequence mode (0 to 2) 

xHeatCool BOOL Mode selection (0: cooling, 1: heating) 

xCntrlMode BOOL Regulation mode (0: proportional, 1: neutral) 

uiBand1 UINT Band low for Neutral zone (User Unit) 

uiBand2 UINT Band high for neutral zone (User Unit) 

uiTIncB1 UINT 
Delay to increment the number of requested 

compressors for band 1 only (s) 

uiTDecB1 UINT 
Delay to decrement the number of requested 

compressors for band 1 only (s) 

uiTIncB2 UINT 
Delay to increment the number of requested 

compressors for band 2 only (s) 

uiTDecB2 UINT 
Delay to decrement the number of requested 

compressors for band 2 only (s) 

uiPb UINT 
Proportional band for proportional band control 

(0 to 32767 * User Unit) 

uiTIncPb UINT 
Timer before incrementing number of 

compressors (s) 

uiTDecPb UINT 
Timer before decrementing number of 

compressors (s) 

ptrArr_Priority @USINT 
Priority of the compressors in sequencing mode 

LIFO 

xDisableStartDelay BOOL 
Disable first stage delay with proportional 

regulator 

Output: 

Name  Type  Description  

usiState USINT Current state (0 to 99) 

uiCapacity UINT 
Total capacity of the running compressors (0 to 

1000 * 0.1%) 
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uiCapAvail UINT 
Total capacity of the available compressors (in 

case of alarm) (0 to 1000 * 0.1%) 

xCmdeC1 BOOL Start command for compressor 1 

xCmdeC2 BOOL Start command for compressor 2 

uiAlarmID UINT Alarm ID 

uiAlertID UINT Alert ID 

 

Alarm ID: 

See CompMgmt12 description. 

 

Alert ID: 

See CompMgmt12 description. 

CompMgmt8VS 

CompMgmt8VS is used to control compressor’s types: variable speed or on/off. Variable speed 

compressors have priority respect on/off compressors. 

The CompMgmt8VS function block supports up to 8 compressors that could be switched on or off 

depending on the request. 

This function block balances compressor operating hours by using one of the 3 methods:  

o  FIFO, 

o  Runtime 

o  LIFO 

Compressor changeover is managed in case of a detected compressor error. An increase/decrease 

of delay or hysteresis allows to prevent a frequent Compressor switching on/off. 

usiCompMode, xCntrlMode, usiNbOnOff and usiNbVs are latched once xEn passes from FALSE to 

TRUE. To modify these inputs the function block must be disabled. 

For more details, see the help online of CompMgmtVS. 

Version: 

1.1.3 

- Internal limitation of rSp based on current available capacity in order to avoid multiple  

compressors start after an alarm reset 

- rMinRange=0.0 is now allowed 

- improved rReqCapacity calculation 

- Improved second tic calculation 

- Fixed bug in case multiple alarms combined with request decrease  
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1.2.0 

- Improved calculation of power needed to switch on additional compressors  

- Fixed round of iSetpCx output 

- Added xCapacityMode input for VS compressor power policy: balance or saturation  

- Fixed range checking of input usiLifoSeqCx 

1.2.1 

- Fixed incompatibility with case sensitive projects 

1.2.2 

- Optimization code 

1.2.3 

- rSp internally limited between 0% and 100%  

- removed uiAlarmID related to setpoint overflow 

- Fixed bug related to rMinRange and rMaxRange, rReqCapacity  

1.2.4 

- fixed bug with at least 1 variable speed on alarm and 1 on/off compressor  

1.2.5 

-  Rounding up to the integer rReqCapacity and rPIDHighLimit 

1.2.6 

- fix when a compressor returns available from an alarm  

1.2.7 

- fix division by zero when all VS are in alarm state and on-off are available 

 

Input: 

Name  Type  Description  

xEn BOOL Enables the AFB 

rSp REAL Setpoint internally limited 0...100.00 % 

udiStatusC1 UDINT 

Status of C1, Bit 0-23 Op.hours, Bits 24-

25=Res, Bit26-27-->1=auto 2=Man 

3=Maintenance, Bit 28 TRUE= Off timer active, 

Bit 29 TRUE= On timer active, Bit 30 TRUE= 

Cycle timer active, Bit 31 TRUE=Alarm 

udiStatusC2 UDINT 

Status of C2, Bit 0-23 Op.hours, Bits 24-

25=Res, Bit26-27-->1=auto 2=Man 

3=Maintenance, Bit 28 TRUE= Off timer active, 

Bit 29 TRUE= On timer active, Bit 30 TRUE= 

Cycle timer active, Bit 31 TRUE=Alarm 

udiStatusC3 UDINT 

Status of C3, Bit 0-23 Op.hours, Bits 24-

25=Res, Bit26-27-->1=auto 2=Man 

3=Maintenance, Bit 28 TRUE= Off timer active, 

Bit 29 TRUE= On timer active, Bit 30 TRUE= 

Cycle timer active, Bit 31 TRUE=Alarm 

udiStatusC4 UDINT 
Status of C4, Bit 0-23 Op.hours, Bits 24-

25=Res, Bit26-27-->1=auto 2=Man 
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3=Maintenance, Bit 28 TRUE= Off timer active, 

Bit 29 TRUE= On timer active, Bit 30 TRUE= 

Cycle timer active, Bit 31 TRUE=Alarm 

udiStatusC5 UDINT 

Status of C5, Bit 0-23 Op.hours, Bits 24-

25=Res, Bit26-27-->1=auto 2=Man 

3=Maintenance, Bit 28 TRUE= Off timer active, 

Bit 29 TRUE= On timer active, Bit 30 TRUE= 

Cycle timer active, Bit 31 TRUE=Alarm 

udiStatusC6 UDINT 

Status of C6, Bit 0-23 Op.hours, Bits 24-

25=Res, Bit26-27-->1=auto 2=Man 

3=Maintenance, Bit 28 TRUE= Off timer active, 

Bit 29 TRUE= On timer active, Bit 30 TRUE= 

Cycle timer active, Bit 31 TRUE=Alarm 

udiStatusC7 UDINT 

Status of C7, Bit 0-23 Op.hours, Bits 24-

25=Res, Bit26-27-->1=auto 2=Man 

3=Maintenance, Bit 28 TRUE= Off timer active, 

Bit 29 TRUE= On timer active, Bit 30 TRUE= 

Cycle timer active, Bit 31 TRUE=Alarm 

udiStatusC8 UDINT 

Status of C8, Bit 0-23 Op.hours, Bits 24-

25=Res, Bit26-27-->1=auto 2=Man 

3=Maintenance, Bit 28 TRUE= Off timer active, 

Bit 29 TRUE= On timer active, Bit 30 TRUE= 

Cycle timer active, Bit 31 TRUE=Alarm 

usiCompMode USINT 
Compressor Mode, 0=FIFO, 1=Runtime, 

2=LIFO. Default: 0. 

usiLifoSeqC1 USINT 
Lifo sequence of C1, Range 1 to 8, only in 

usiCompMode=2 

usiLifoSeqC2 USINT 
Lifo sequence of C2, Range 1 to 8, only in 

usiCompMode=2 

usiLifoSeqC3 USINT 
Lifo sequence of C3, Range 1 to 8, only in 

usiCompMode=2 

usiLifoSeqC4 USINT 
Lifo sequence of C4, Range 1 to 8, only in 

usiCompMode=2 

usiLifoSeqC5 USINT 
Lifo sequence of C5, Range 1 to 8, only in 

usiCompMode=2 

usiLifoSeqC6 USINT 
Lifo sequence of C6, Range 1 to 8, only in 

usiCompMode=2 

usiLifoSeqC7 USINT 
Lifo sequence of C7, Range 1 to 8, only in 

usiCompMode=2 

usiLifoSeqC8 USINT 
Lifo sequence of C8, Range 1 to 8, only in 

usiCompMode=2 
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xCtrlMode BOOL 

Switch ON/OFF of the Compressors with Delay 

or Hysteresis, FALSE= Delay, TRUE=Hys. 

Default: FALSE. 

usiNbOnOff USINT 
Number of fixed speed compressors. Default: 

0. 

usiNbVs USINT 
Number of variable speed compressors. 

Default: 0. 

rNomFreq REAL 

Nominal speed of the fixed speed 

compressors, Range 0.1 to 500.0 Hz, default 

value 50.0 Hz 

rMinFreq REAL 

Minimum frequency of the variable speed 

compressors, Range 0.0 to 500.0 Hz, valid 

rMinFreq<rMaxFreq, default value 10.0 Hz 

rMaxFreq REAL 

Maximum frequency of the variable speed 

compressors, Range 0.0 to 500.0 Hz, valid 

rMinFreq<rMaxFreq, default value 50.0 Hz 

uiCapOnOff UINT 
Capacity of the fixed speed compressors, 

Range 1 to 1000, default=100 

uiCapVs UINT 
Capacity of the variable speed compressors at 

rNomFreq, Range 1 to 1000, default=100 

rMinRange REAL 

Low limit of the range, Range 0.00 to 100.00, 

valid rMinRange<rMaxRange, default value 

5.00% 

rMaxRange REAL 

High limit of the range, Range 0.00 to 100.00, 

valid rMinRange<rMaxRange, default value 

98.00% 

rHighLimit REAL High limit of PID output % 

rLowLimit REAL Low limit of PID output % 

uiSpMaxVar UINT 
Time to increase/decrease the setpoint of 10% 

[s] 0 leave rSp as is 

uiDelayOn UINT 
Delay time to switch on a requested 

compressor, Range 0 to 6000 seconds 

uiDelayOff UINT 
Delay time to switch off a non requested 

compressor, Range 0 to 6000 seconds 

rHys REAL 
Hysteresis to switch on/off a requested or non 

requested compressor, Range 0.00 to 50.00 % 

xHoldLastC BOOL 
Hold last compressor on if shut off is 

requested. Default: FALSE. 

xCapacityMode BOOL 
Variable Speed Capacity Policy: False= Balance  

True=Saturation 
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Output: 

Name  Type  Description  

usiState USINT 
Current AFB State 1=Idle, 20=Run, 21=Hold 

last compressor on, 90=Alert, 99=Alarm 

rPIDHighLimit REAL 
Change the current value of the PID High Limit 

% 

rPIDLowLimit REAL 
Change the current value of the PID Low Limit 

% 

rCapacity REAL 

Actual total capacity of the running 

compressors - same unit of measure of 

uiCapOnOff/uiCapVS 

rReqCapacity REAL 
Requested capacity of the system - same unit 

of measure of uiCapOnOff/uiCapVS 

xStartC1 BOOL Start command for compressor 1 

rSetpC1 REAL 
Set point for compressor 1, Range 0.00 to 

100.00 % 

iSetpC1 INT Set point for compressor 1, Range 0 to 1000 

xStartC2 BOOL Start command for compressor 2 

rSetpC2 REAL 
Set point for compressor 2, Range 0.00 to 

100.00 % 

iSetpC2 INT Set point for compressor 2, Range 0 to 1000 

xStartC3 BOOL Start command for compressor 3 

rSetpC3 REAL 
Set point for compressor 3, Range 0.00 to 

100.00 % 

iSetpC3 INT Set point for compressor 3, Range 0 to 1000 

xStartC4 BOOL Start command for compressor 4 

rSetpC4 REAL 
Set point for compressor 4, Range 0.00 to 

100.00 % 

iSetpC4 INT Set point for compressor 4, Range 0 to 1000 

xStartC5 BOOL Start command for compressor 5 

rSetpC5 REAL 
Set point for compressor 5, Range 0.00 to 

100.00 % 

iSetpC5 INT Set point for compressor 5, Range 0 to 1000 

xStartC6 BOOL Start command for compressor 6 

rSetpC6 REAL 
Set point for compressor 6, Range 0.00 to 

100.00 % 

iSetpC6 INT Set point for compressor 6, Range 0 to 1000 
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xStartC7 BOOL Start command for compressor 7 

rSetpC7 REAL 
Set point for compressor 7, Range 0.00 to 

100.00 % 

iSetpC7 INT Set point for compressor 7, Range 0 to 1000 

xStartC8 BOOL Start command for compressor 8 

rSetpC8 REAL 
Set point for compressor 8, Range 0.00 to 

100.00 % 

iSetpC8 INT Set point for compressor 8, Range 0 to 1000 

rMinCapacity REAL Minimum capacity of the system 

rMaxCapacity REAL Maximum capacity of the system 

uiAlarmID UINT Alarm ID 

udiAlertID UDINT Alert ID 

Alarm ID: 

Bit  Value  Description  

1 2 CompMode value wrong 0...2 

2 4 CompSeq1,2,3,4 

3 8 Number off compressors wrong 

4 16 
OnOff(Vs) Nominal freqeuenz value wrong 

0.0...500.0 

5 32 

Vs frequenz values wrong MinFreq 0...500.0, 

MaxFreq 0...500.0, MaxFreq<MinFreq, NbVs>0 

and MinFreq==0 or MaxFreq==0 

6 64 OnOff capacity value wrong 0...1000 

7 128 Vs capacity value wrong 0...1000 

8 256 

MinRange, MaxRange: 0...100.00, MinRange=0 

is not possible, MaxFreq 0...500.0, 

MaxRange<=MinRange 

9 512 Delay value wrong 0...6000 seconds 

10 1024 Hysteresis value wrong 0...100.00% 

11 2048 All compressors are in alarm state 

Alert ID: 

Bit  Value  Description  

0 1 
Warning running hours C1 are to high and will 

be frozen at 16700100 
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1 2 
Warning running hours C2 are to high and will 

be frozen at 16700100 

2 4 
Warning running hours C3 are to high and will 

be frozen at 16700100 

3 8 
Warning running hours C4 are to high and will 

be frozen at 16700100 

4 16 C1 is in alarm state or not in auto mode 

5 32 C2 is in alarm state or not in auto mode 

6 64 C3 is in alarm state or not in auto mode 

7 128 C4 is in alarm state or not in auto mode 

8 256 Mode was change during run mode 

9 512 
ControlMode was change and xEn was set to 

TRUE 

10 1024 
Number of compressors were change and xEn 

was to set TRUE 

12 4096 
Warning running hours C5 are to high and will 

be frozen at 16700100 

13 8192 
Warning running hours C6 are to high and will 

be frozen at 16700100 

14 16384 
Warning running hours C7 are to high and will 

be frozen at 16700100 

15 32768 
Warning running hours C8 are to high and will 

be frozen at 16700100 

16 65536 C5 is in alarm state or not in auto mode 

17 131072 C6 is in alarm state or not in auto mode 

18 262144 C7 is in alarm state or not in auto mode 

19 524288 C8 is in alarm state or not in auto mode 

CompMgmt2VS 

CompMgmt2VS is used to control compressor’s types: variable speed or on/off. Variable speed 

compressors have priority respect on/off compressors. 

The CompMgmt2VS function block supports up to 2 compressors that could be switched on or off 

depending on the request. 

This function block balances compressor operating hours by using one of the 3 methods:  

o  FIFO, 
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o  Runtime 

o  LIFO 

Compressor changeover is managed in case of a detected compressor error. An increase/decrease 

of delay or hysteresis allows to prevent a frequent Compressor switching on/off. 

usiCompMode, xCntrlMode, usiNbOnOff and usiNbVs are latched once xEn passes from FALSE to 

TRUE. To modify these inputs the function block must be disabled. 

For more details, see the help online of CompMgmtVS. 

Version: 

1.2  

- Derived from version 1.2 of CompMgmt8VS 

1.2.1 

-Fixed incompatibility with case projects 

1.2.2 

- rSp internally limited between 0% and 100%  

- removed uiAlarmID related to setpoint overflow 

- Fixed bug related to rMinRange and rMaxRange, rReqCapacity  

1.2.3 

- fixed bug with at least 1 variable speed on alarm and 1 on/off compressor  

1.2.4 

-  Rounding up to the integer rReqCapacity and rPIDHighLimit 

1.2.5 

- fix when a compressor returns available from an alarm  

1.2.6 

- fix division by zero when all VS are in alarm state and on-off are available 

- fix alarm on first compressor with all on/off configuration and LIFO  

 

Input: 

Name  Type  Description  

xEn BOOL Enables the AFB 

rSp REAL Setpoint internally limited 0...100.00 % 

udiStatusC1 UDINT 

Status of C1, Bit 0-23 Op.hours, Bits 24-25=Res, 

Bit26-27-->1=auto 2=Man 3=Maintenance, Bit 

28 TRUE= Off timer active, Bit 29 TRUE= On 

timer active, Bit 30 TRUE= Cycle timer active, Bit 

31 TRUE=Alarm 

udiStatusC2 UDINT 

Status of C2, Bit 0-23 Op.hours, Bits 24-25=Res, 

Bit26-27-->1=auto 2=Man 3=Maintenance, Bit 

28 TRUE= Off timer active, Bit 29 TRUE= On 
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timer active, Bit 30 TRUE= Cycle timer active, Bit 

31 TRUE=Alarm 

usiCompMode USINT 
Compressor Mode, 0=FIFO, 1=Runtime, 2=LIFO. 

Default: 0. 

usiLifoSeqC1 USINT 
Lifo sequence of C1, Range 1 to 8, only in 

usiCompMode=2 

usiLifoSeqC2 USINT 
Lifo sequence of C2, Range 1 to 8, only in 

usiCompMode=2 

xCtrlMode BOOL 

Switch ON/OFF of the Compressors with Delay 

or Hysteresis, FALSE= Delay, TRUE=Hys. Default: 

FALSE. 

usiNbOnOff USINT Number of fixed speed compressors. Default: 0. 

usiNbVs USINT 
Number of variable speed compressors. Default: 

0. 

rNomFreq REAL 
Nominal speed of the fixed speed compressors, 

Range 0.1 to 500.0 Hz, default value 50.0 Hz 

rMinFreq REAL 

Minimum frequency of the variable speed 

compressors, Range 0.0 to 500.0 Hz, valid 

rMinFreq<rMaxFreq, default value 10.0 Hz 

rMaxFreq REAL 

Maximum frequency of the variable speed 

compressors, Range 0.0 to 500.0 Hz, valid 

rMinFreq<rMaxFreq, default value 50.0 Hz 

uiCapOnOff UINT 
Capacity of the fixed speed compressors, Range 

1 to 1000, default=100 

uiCapVs UINT 
Capacity of the variable speed compressors at 

rNomFreq, Range 1 to 1000, default=100 

rMinRange REAL 

Low limit of the range, Range 0.00 to 100.00, 

valid rMinRange<rMaxRange, default value 

5.00% 

rMaxRange REAL 

High limit of the range, Range 0.00 to 100.00, 

valid rMinRange<rMaxRange, default value 

98.00% 

rHighLimit REAL High limit of PID output % 

rLowLimit REAL Low limit of PID output % 

uiSpMaxVar UINT 
Time to increase/decrease the setpoint of 10% 

[s] 0 leave rSp as is 

uiDelayOn UINT 
Delay time to switch on a requested compressor, 

Range 0 to 6000 seconds 

uiDelayOff UINT 
Delay time to switch off a non requested 

compressor, Range 0 to 6000 seconds 
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rHys REAL 
Hysteresis to switch on/off a requested or non 

requested compressor, Range 0.00 to 50.00 % 

xHoldLastC BOOL 
Hold last compressor on if shut off is requested. 

Default: FALSE. 

xCapacityMode BOOL 
Variable Speed Capacity Policy: False= Balance  

True=Saturation 

Output: 

Name  Type  Description  

usiState USINT 
Current AFB State 1=Idle, 20=Run, 21=Hold 

last compressor on, 90=Alert, 99=Alarm 

rPIDHighLimit REAL 
Change the current value of the PID High Limit 

% 

rPIDLowLimit REAL 
Change the current value of the PID Low Limit 

% 

rCapacity REAL 

Actual total capacity of the running 

compressors - same unit of measure of 

uiCapOnOff/uiCapVS 

rReqCapacity REAL 
Requested capacity of the system - same unit 

of measure of uiCapOnOff/uiCapVS 

xStartC1 BOOL Start command for compressor 1 

rSetpC1 REAL 
Set point for compressor 1, Range 0.00 to 

100.00 % 

iSetpC1 INT Set point for compressor 1, Range 0 to 1000 

xStartC2 BOOL Start command for compressor 2 

rSetpC2 REAL 
Set point for compressor 2, Range 0.00 to 

100.00 % 

iSetpC2 INT Set point for compressor 2, Range 0 to 1000 

rMinCapacity REAL Minimum capacity of the system 

rMaxCapacity REAL Maximum capacity of the system 

uiAlarmID UINT Alarm ID 

udiAlertID UDINT Alert ID 

Alarm ID:  

See CompMgmt8VS paragraph. 

Alert ID:  

See CompMgmt8VS paragraph. 
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CompMgmt4VS 

CompMgmt4VS is used to control compressor’s types: variable speed or on/off. Variable speed 

compressors have priority respect on/off compressors. 

The CompMgmt4VS function block supports up to 4 compressors that could be switched on or off 

depending on the request. 

This function block balances compressor operating hours by using one of the 3 methods:  

o  FIFO, 

o  Runtime 

o  LIFO 

Compressor changeover is managed in case of a detected compressor error. An increase/decrease 

of delay or hysteresis allows to prevent a frequent Compressor switching on/off. 

usiCompMode, xCntrlMode, usiNbOnOff and usiNbVs are latched once xEn passes from FALSE to 

TRUE. To modify these inputs the function block must be disabled. 

For more details, see the help online of CompMgmtVS. 

Version: 

1.1.3 

- Internal limitation of rSp based on current available capacity in order to avoid multiple 

compressors start after an alarm reset 

- rMinRange=0.0 is now allowed 

- improved rReqCapacity calculation 

- Improved second tic calculation xlGetSecondTic 

- Fixed bug in case multiple alarms combined with request decrease  

1.2.0 

- Improved calculation of power needed to switch on additional compressors  

- Fixed round of iSetpCx output 

- Added xCapacityMode input for VS compressor power policy: balance or saturation 

- Fixed range checking of input usiLifoSeqCx 

1.2.1 

- Fixed incompatibility with case sensitive projects 

1.2.2 

- rSp internally limited between 0% and 100%  

- removed uiAlarmID related to setpoint overflow 

- Fixed bug related to rMinRange and rMaxRange, rReqCapacity  

1.2.3 

- fixed bug with at least 1 variable speed on alarm and 1 on/off compressor  

1.2.4 
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- Rounding up to the integer rReqCapacity and rPIDHighLimit 

1.2.5 

- fix when a compressor returns available from an alarm  

1.2.6 

- fix division by zero when all VS are in alarm state and on-off are available 

Input: 

Name  Type  Description  

xEn BOOL Enables the AFB 

rSp REAL Setpoint internally limited 0...100.00 % 

udiStatusC1 UDINT 

Status of C1, Bit 0-23 Op.hours, Bits 24-

25=Res, Bit26-27-->1=auto 2=Man 

3=Maintenance, Bit 28 TRUE= Off timer active, 

Bit 29 TRUE= On timer active, Bit 30 TRUE= 

Cycle timer active, Bit 31 TRUE=Alarm 

udiStatusC2 UDINT 

Status of C2, Bit 0-23 Op.hours, Bits 24-

25=Res, Bit26-27-->1=auto 2=Man 

3=Maintenance, Bit 28 TRUE= Off timer active, 

Bit 29 TRUE= On timer active, Bit 30 TRUE= 

Cycle timer active, Bit 31 TRUE=Alarm 

udiStatusC3 UDINT 

Status of C3, Bit 0-23 Op.hours, Bits 24-

25=Res, Bit26-27-->1=auto 2=Man 

3=Maintenance, Bit 28 TRUE= Off timer active, 

Bit 29 TRUE= On timer active, Bit 30 TRUE= 

Cycle timer active, Bit 31 TRUE=Alarm 

udiStatusC4 UDINT 

Status of C4, Bit 0-23 Op.hours, Bits 24-

25=Res, Bit26-27-->1=auto 2=Man 

3=Maintenance, Bit 28 TRUE= Off timer active, 

Bit 29 TRUE= On timer active, Bit 30 TRUE= 

Cycle timer active, Bit 31 TRUE=Alarm 

usiCompMode USINT 
Compressor Mode, 0=FIFO, 1=Runtime, 

2=LIFO. Default: 0. 

usiLifoSeqC1 USINT 
Lifo sequence of C1, Range 1 to 8, only in 

usiCompMode=2 

usiLifoSeqC2 USINT 
Lifo sequence of C2, Range 1 to 8, only in 

usiCompMode=2 

usiLifoSeqC3 USINT 
Lifo sequence of C3, Range 1 to 8, only in 

usiCompMode=2 

usiLifoSeqC4 USINT 
Lifo sequence of C4, Range 1 to 8, only in 

usiCompMode=2 

xCtrlMode BOOL 

Switch ON/OFF of the Compressors with Delay 

or Hysteresis, FALSE= Delay, TRUE=Hys. 

Default: FALSE. 
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usiNbOnOff USINT 
Number of fixed speed compressors. Default: 

0. 

usiNbVs USINT 
Number of variable speed compressors. 

Default: 0. 

rNomFreq REAL 

Nominal speed of the fixed speed 

compressors, Range 0.1 to 500.0 Hz, default 

value 50.0 Hz 

rMinFreq REAL 

Minimum frequency of the variable speed 

compressors, Range 0.0 to 500.0 Hz, valid 

rMinFreq<rMaxFreq, default value 10.0 Hz 

rMaxFreq REAL 

Maximum frequency of the variable speed 

compressors, Range 0.0 to 500.0 Hz, valid 

rMinFreq<rMaxFreq, default value 50.0 Hz 

uiCapOnOff UINT 
Capacity of the fixed speed compressors, 

Range 1 to 1000, default=100 

uiCapVs UINT 
Capacity of the variable speed compressors at 

rNomFreq, Range 1 to 1000, default=100 

rMinRange REAL 

Low limit of the range, Range 0.00 to 100.00, 

valid rMinRange<rMaxRange, default value 

5.00% 

rMaxRange REAL 

High limit of the range, Range 0.00 to 100.00, 

valid rMinRange<rMaxRange, default value 

98.00% 

rHighLimit REAL High limit of PID output % 

rLowLimit REAL Low limit of PID output % 

uiSpMaxVar UINT 
Time to increase/decrease the setpoint of 10% 

[s] 0 leave rSp as is 

uiDelayOn UINT 
Delay time to switch on a requested 

compressor, Range 0 to 6000 seconds 

uiDelayOff UINT 
Delay time to switch off a non requested 

compressor, Range 0 to 6000 seconds 

rHys REAL 
Hysteresis to switch on/off a requested or non 

requested compressor, Range 0.00 to 50.00 % 

xHoldLastC BOOL 
Hold last compressor on if shut off is 

requested. Default: FALSE. 

xCapacityMode BOOL 
Variable Speed Capacity Policy: False= Balance  

True=Saturation 

Output: 

Name  Type  Description  
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usiState USINT 
Current AFB State 1=Idle, 20=Run, 21=Hold 

last compressor on, 90=Alert, 99=Alarm 

rPIDHighLimit REAL 
Change the current value of the PID High Limit 

% 

rPIDLowLimit REAL 
Change the current value of the PID Low Limit 

% 

rCapacity REAL 

Actual total capacity of the running 

compressors - same unit of measure of 

uiCapOnOff/uiCapVS 

rReqCapacity REAL 
Requested capacity of the system - same unit 

of measure of uiCapOnOff/uiCapVS 

xStartC1 BOOL Start command for compressor 1 

rSetpC1 REAL 
Set point for compressor 1, Range 0.00 to 

100.00 % 

iSetpC1 INT Set point for compressor 1, Range 0 to 1000 

xStartC2 BOOL Start command for compressor 2 

rSetpC2 REAL 
Set point for compressor 2, Range 0.00 to 

100.00 % 

iSetpC2 INT Set point for compressor 2, Range 0 to 1000 

xStartC3 BOOL Start command for compressor 3 

rSetpC3 REAL 
Set point for compressor 3, Range 0.00 to 

100.00 % 

iSetpC3 INT Set point for compressor 3, Range 0 to 1000 

xStartC4 BOOL Start command for compressor 4 

rSetpC4 REAL 
Set point for compressor 4, Range 0.00 to 

100.00 % 

iSetpC4 INT Set point for compressor 4, Range 0 to 1000 

rMinCapacity REAL Minimum capacity of the system 

rMaxCapacity REAL Maximum capacity of the system 

uiAlarmID UINT Alarm ID 

udiAlertID UDINT Alert ID 

Alarm ID:  

See CompMgmt8VS paragraph. 

Alert ID:  

See CompMgmt8VS paragraph. 
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Condenser and Evaporator 

DynamicEvapPressCntrl 

The DynamicEvapPressCntrl function block is realized starting from the EvapPressCntrl function 

block. 

The EvapPressCntrl function block is intended to provide the evaporating pressure control of a heat 

pump machine by regulating the speed of evaporator fans. 
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Versions: 

1.0 

-  Fixed Internal Error calculation multiplied by 10 of EvapPressCntrl 

- Change PIDAdvanced to PIintAdvanced 

- Added Bit 5 AlarmId PI alarm <>0 

- Added Bit 9 AlertId PI alert <>0 

- uiTi internally limited to 3600 

1.0.1 

- Fixed Bit 9 AlertId PI alert 

1.0.2 

-Extended number of refrigerants  

-Added input used for Press2Temp 

1.0.3 

- Updated Psi2Bar conversion with PsiToBar 

- Added F_VarFloating_Setpoint and C2F functions 

- Removed restrictive alarm related to PI  

- rKp internally limited >0  

- Setpoint Calculation always active  

Input: 

Name  Type  Description  

xEn BOOL Enable/Disable the function block 

iEvapPress INT Relative Refrigerant Pressure (*0.1°C/°F) 

iEvapTempExtSetp INT 
Evaporating Temperature External Setpoint 

(*0.1°C/°F - default:400) 

iOutAirTemp INT Outdoor air temperature (*0.1°C/°F) 

xEvapPressAlarm BOOL Relative Low Pressure Alarm 

iEvapTempOffset INT 
Evaporating temperature offset (-200 to 0 

*0.1°C/°F - default: -100) 

iEvapTempOffsetAtMin INT 
Minimum outdoor air temperature (-200 to 0 

*0.1°C/°F - default: -200) 

iEvapTempOffsetAtMax INT 
Maximum outdoor air temperature (-200 to 0 

*0.1°C/°F - default: -150) 

iEvapTempMin INT 
Minimum Evaporating temperature (-580 to 

3020*0.1°C/°F-default: 0) 
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iEvapTempMax INT 
Maximum Evaporating temperature (-580 to 

3020*0.1°C/°F - default: 500) 

usiRefType USINT 
Refrigerant type (0 to 26, Custom: 255 - default: 

0) 

uiKp UINT 
Proportional gain, internally limited greater than 

0 (*0.1 user unit - default: 60) 

uiTi UINT Integral time (*0.1 s) 

uiDeadband UINT Deadband (*0.1 user unit) 

usiControlMode USINT 
Evaporating Pressure control type (0: Floating, 

1:Variable Floating, 2:Fixed (default:1) 

iEvapTempMinLimit INT 
Evaporating pressure low limit  (*0.01 Bar/0.1 PSI 

- default: 100) 

xUnitTypeTemp BOOL 
Unit Selection Bit: TRUE: °F, FALSE: °C – default: 

°C 

xUnitTypePress BOOL 
Unit Selection Bit: TRUE: PSI, FALSE: bar – 

default: bar 

arCustRefParam ARRAY [0..4] OF REAL Custom Refrigerant Parameters array 

iCustRefPressMin INT 
Custom Refrigeration minimum pressure (*0.01 

bar) 

iCustRefPressMax INT 
Custom Refrigeration maximum pressure (*0.01 

bar) 

Output: 

Name  Type  Description  

uiFanCntrlSignal UINT PID output (*0.1 %) 

iEvapTemp INT Evaporating Temperature (*0.1°C/°F) 

iEvapTempSetp INT Evaporating Temperature Setpoint (*0.1°C/°F) 

uiAlarmID UINT Alarm ID 

uiAlertID UINT Alert ID 

Alarm ID: 

Bit  Value  Description  

0 1 
Invalid Parameter:  

iEvapTempMin > iEvapTempMax 

1 2 usiRefType or usiRefState not valid 

2 4 usiControlMode out of range 
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Alert ID: 

Bit  Value  Description  

0 1 

Invalid Parameters – check: 

iEvapTempOffset, iEvapTempOffsetAtMin, 

iEvapTempOffsetAtMax, iEvapTempMin, 

iEvapTempMax, iEvapPressMinLimit 

1 2 
iEvapPress outside valid range for the refrigerant 

iindicated 

5 32 iEvapPress < iEvapPressMinLimit 

6 64 xEvapPressAlarm=TRUE 

7 128 iEvapPress failed or in error 

8 256 iOutAirTemp failed or in error 

9 512 Invalid cycle time- task of PI (rest on xEn T->F) 

DynamicEvapTempCntrl 

The DynamicEvapTempCntrl function block realized starting from EvapTempCntrl function block. 

The EvapTempCntrl function block is intended to provide the evaporating temperature control of a 

heat pump machine by regulating the speed of evaporator fans. For more details regarding the 

differences between the control modes (usiControlMode input) see DynamicEvapPressCntrl 

paragraph. 

Versions: 

1.1   

- Fixed wrong settings of internal PID which was using temperatures as °C/°F instead of °C/°F/10  

1.2  

- Setpoint Calculation always active 

- Removed Alert on modified parameters 

1.3 

- Change PIDAdvanced to PIintAdvanced 

- Added Bit 5 AlarmId PI alarm <>0 

-- Added Bit 9 AlertId PI alert <>0 

- uiTi internally limited to 3600 

1.3.1 

- Fixed Bit 9 AlertId PI alert 

1.4 

-  rKp internally limited>0  

- Added function F_VarFloating_Setpoint 

- Removed restrictive alarm related to PI 
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Input: 

Name  Type  Description  

xEn BOOL Enable/Disable the function block 

iEvapTemp INT Refrigerant Temperature (*0.1°C/°F) 

iEvapTempExtSetp INT 
Evaporating Temperature External Setpoint 

(*0.1°C/°F - default: 400) 

iOutAirTemp INT Outdoor air temperature (*0.1°C/°F) 

xEvapPressAlarm BOOL Relative Low Pressure Alarm 

iEvapTempOffset INT 
Evaporating temperature offset (-200 to 0 

*0.1°C/°F - default: -100) 

iEvapTempOffsetAtMin INT 
Minimum outdoor air temperature (-200 to 0 

*0.1°C/°F - default: -200) 

iEvapTempOffsetAtMax INT 
Maximum outdoor air temperature (-200 to 0 

*0.1°C/°F - default: - 150) 

iEvapTempMin INT 
Minimum Evaporating temperature (-580 to 

3020*0.1°C/°F  -default: 0) 

iEvapTempMax INT 
Maximum Evaporating temperature (-580 to 

3020*0.1°C/°F - default: 500) 

uiKp UINT 
Proportional gain, internally limited greater than 

0 (*0.1 user unit - default: 60) 

uiTi UINT Integral time (*0.1 s) 

uiDeadband UINT Deadband (*0.1 user unit) 

usiControlMode USINT 

Evaporating temperature control mode 

(0=Floating, 1=Variable Floating, 2=Fixed) – 

default: 1 

iEvapTempMinLimit INT 
Evaporating temperature low limit  (*0.1°C/°F - 

default: 100) 

Output: 

Name  Type  Description  

uiFanCntrlSignal UINT PID output (*0.1 %) 

iEvapTempSetp INT Evaporating Temperature Setpoint (*0.1°C/°F) 

uiAlarmID UINT Alarm ID 

uiAlertID UINT Alert ID 

Alarm ID: 

Bit  Value  Description  

0 1 Invalid Parameter Range:  
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iEvapTempMin > iEvapTempMax 

2 4 usiControlMode out of range 

Alert ID: 

Bit  Value  Description  

0 1 

Invalid Parameters – check: 

iEvapTempOffset, iEvapTempOffsetAtMin, 

iEvapTempOffsetAtMax, iEvapTempMin, 

iEvapTempMax, iEvapPressMinLimit 

5 32 iEvapTemp < iEvapTempMinLimit 

6 64 xEvapPressAlarm=TRUE 

7 128 iEvapTemp failed or in error 

8 256 iOutAirTemp pailed or in error 

9 512 Invalid cycle time – task of PI (reset xEn T->F) 

 

DynamicHighPressCntrl 

The DynamicHighPressCntrl is derived from FloatingHighPresCntrl function block.  

The FloatingHighPresCntrl function block calculates the control signal based on a PID used by the 

function block FanMgmt to control the high-pressure refrigerant.  

The condensing refrigerant pressure setpoint can be calculated by means of 3 different algorithms.  

 



 38 

 

 

The condensing refrigerant temperature is calculated based on the refrigerant type and the 

measured refrigerant pressure. 

The function block DynamicHighPressCntrl must be used with the function block FanMgmt. 

Versions: 

1.0   

- Fixed Internal Error calculation multiplied by 10 of FloatingHighPresCntrl 

- Change PIDAdvanced to PIintAdvanced 

- Added Bit 5 AlarmId PI alarm<>0 

- Added Bit 9 AlertId PI alert<>0 

- uiTi internally limited to 3600 

1.0.1 

- Fixed Bit 9 AlertId PI alert 

1.0.2 

-Extended number of refrigerants  

-Added input used for Press2Temp 
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1.0.3 

- Updated Psi2Bar conversion with PsiToBar 

- Added F_VarFloating_Setpoint and C2F functions 

- Removed restrictive alarm related to PI  

- rKp internally limited >0 

- Setpoint Calculation always active  

1.0.4 

- Ramp setpoint updated every 6sec 

Input: 

Name  Type  Description  

xEn BOOL Enable/Disable the function block 

iCondPress INT 
Relative Hight Pressure Refrigerant (*0.01 

Bar/*0.1PSI) 

iCondTempExtSetp INT 
Condensing Temperature External Setpoint 

(*0.1°C/°F - default: 400) 

iOutAirTemp INT Outdoor Air Temperature (*0.1°C/°F) 

xCondPressAlarm BOOL Relative High Pressure Alarm 

xHeatRecovery BOOL Heat Recovery activation 

iCondTempOffset INT 
Condensing temperature offset (0 to 

200*0.1°C/°F - default:100) 

iCondTempOffsetAtMin INT 

Condensing temperature offset at minimum 

condensing temperature (0 to 200*0.1°C/°F - 

default: 150) 

iCondTempOffsetAtMax INT 

Condensing temperature offset at maximum 

condensing temperature (0 to 200*0.1°C/°F - 

default: 200) 

iCondTempMin INT 
Minimum condensing temperature (-580 to 

3020*0.1°C/°F - default: 300) 

iCondTempMax INT 
Maximum condensing temperature (-580 to 

3020*0.1°C/°F - default: 500) 

usiRefType USINT 
Refrigerant type (0 to 26, Custom: 255 - 

default:0 ) 

uiKp UINT 
Proportional gain, internally limited greater than 

0 (*0.1 user unit - default: 60) 

uiTi UINT Integral time (*0.1 s) 

uiDeadband UINT Deadband (*0.1 user unit) 

usiControlMode USINT 
Condensing Temperature control type (0: 

Floating, 1: Variable Floating, 2: Fixed) - default:1 
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iCondTempMaxLimit INT 
Condensing temperature maximum alarm limit  

(0 to 14500*0.01 Bar/0.1 PSI -default: 2000) 

xUnitTypeTemp BOOL Unit Selection Bit: TRUE: °F, FALSE: °C 

xUnitTypePress BOOL Unit Selection Bit: TRUE: PSI, FALSE: Bar 

iHeatRecoverySetp INT Heat Recovery Setpoint (°C/°F) 

uiRampSetpFilter UINT Ramp setpoint filter ((°C/°F)/Min - default: 6) 

arCustRefParam ARRAY [0..4] OF REAL Custom Refrigerant Parameters array 

iCustRefPressMin INT 
Custom Refrigeration minimum pressure (*0.01 

bar) 

iCustRefPressMax INT 
Custom Refrigeration maximum pressure (*0.01 

bar) 

 

Output: 

Name  Type  Description  

uiFanCntrlSignal UINT PID output (*0.1 %) 

iCondTemp INT Condensing Temperature (*0.1°C/°F) 

iCondTempSetp INT Condensing Temperature Setpoint (*0.1°C/°F) 

uiAlarmID UINT Alarm ID 

uiAlertID UINT Alert ID 

Alarm ID: 

Bit  Value  Description  

0 1 
Invalid Parameter Range:  

iCondTempMin > iCondTempMax 

1 2 usiRefType or usiRefState not valid 

2 4 usiControlMode out of range 

Alert ID: 

Bit  Value  Description  

0 1 

Invalid Parameters -check: 

iCondTempOffset, iCondTempOffsetAtMin, 

iCondTempOffsetAtMax, iCondTempMin, 

iCondTempMax, iCondPressMaxLimit 

1 2 iCondPress out of range of indicated refrigerant 

5 32 iCondPress > iCondPressMaxLimit 

6 64 xCondPressAlarm=TRUE 

7 128 iCondPress failed or in error 
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8 256 iOutAirTemp failed or in error 

9 512 Invalid cycle time – task of PI (reset on xEn T->F) 

 

FloatingCondTempCntrl 

The FloatingCondTempCntrl has been derived from the FloatingHighPresCntrl function block. 

The FloatingHighPresCntrl function block calculates the control signal based on a PID used by the 

function block FanMgmt to control the high pressure refrigerant. The condensing refrigerant 

pressure setpoint can be calculated by means of 3 different algorithms. For more details regarding 

the differences between the control modes (usiControlMode input) see DynamicHighPressCntrl 

paragraph. 

The condensing refrigerant temperature is calculated based on the refrigerant type and the 

measured refrigerant pressure. 

The function block FloatingHighPresCntrl must be used with the function block FanMgmt. 

Versions: 

1.1   

- Fixed wrong settings of internal PID which was using temperatures as °C/°F instead of °C/°F/10 

1.2  

- Setpoint Calculation always active 

- Removed Alert on modified parameters 

1.3 

- Change PIDAdvanced to PIintAdvanced 

- Added Bit 5 AlarmId PI alarm<>0 

- Added Bit 9 AlertId PI alert<>0 

- uiTi internally limited to 3600 

1.3.1 

- Fixed Bit 9 AlertId PI alert 

1.4 

- rKp internally limited>0 

- Added function F_VarFloating_Setpoint 

- Removed restrictive alarm related to PI 

1.5 

- Ramp setpoint updated every 6sec 
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Input: 

Name  Type  Description  

xEn BOOL Enable/Disable the function block 

iCondTemp INT Condensing Temperature (*0.1°C/°F) 

iCondTempExtSetp INT 
Condensing Temperature External Setpoint 

(*0.1°C/°F -default: 400) 

iOutAirTemp INT Outdoor Air Temperature (*0.1°C/°F) 

xCondPressAlarm BOOL Relative High Pressure Alarm 

xHeatRecovery BOOL Heat Recovery activation 

iCondTempOffset INT 
Condensing temperature offset (0 to 

200*0.1°C/°F - default: 100) 

iCondTempOffsetAtMin INT 
Minimum outdoor air temperature (0 to 

200*0.1°C/°F - default: 150) 

iCondTempOffsetAtMax INT 
Maximum outdoor air temperature (0 to 

200*0.1°C/°F - default: 200) 

iCondTempMin INT 
Minimum condensing temperature (-580 to 

3020*0.1°C/°F - default: 300) 

iCondTempMax INT 
Maximum condensing temperature (-580 to 

3020*0.1°C/°F - default: 500) 

uiKp UINT 
Proportional gain, internally limited greater than 

0 (*0.1 unit -default: 60) 

uiTi UINT Integral time (*0.1 s) 

uiDeadband UINT Deadband (*0.1 user unit) 

usiControlMode USINT 

Condensing temperature control mode 

(0=Floating, 1=Variable Floating, 2=Fixed) - 

default: 1 

iCondTempMaxLimit INT 
Condensing temperature maximum alarm limit  

(*0.1°C/°F - default: 2000) 

iHeatRecoverySetp INT Heat Recovery Setpoint (°C/°F) 

uiRampSetpFilter UINT Ramp setpoint filter ((°C/°F)/Min - defaul: 6) 

Output: 

Name  Type  Description  

uiFanCntrlSignal UINT PID output (*0.1 %) 

iCondTempSetp INT Condensing Temperature Setpoint (*0.1°C/°F) 

uiAlarmID UINT Alarm ID 

uiAlertID UINT Alert ID 
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Alarm ID: 

Bit  Value  Description  

0 1 
Invalid Parameter Range: 

 iCondTempMin>iCondTempMax 

2 4 usiControlMode out of range 

Alert ID: 

Bit  Value  Description  

0 1 

Invalid Parameters – check: 

iCondTempOffset, iCondTempOffsetAtMin, 

iCondTempOffsetAtMax, icondTempMin, 

iCondTempMax 

5 32 iCondTemp > iCondTempMaxLimit 

6 64 xCondPressAlarm=TRUE 

7 128 iCondTemp failed or in error 

8 256 iOutAirTemp failed on in error 

9 512 Invalid cycle time – task on PI (rest on xEn T->F) 

 

DynamicExchangerCntrl 

The DynamicExchCntrl function block calculates the fan control signal (uiFanCntrlSignal) thanks a 

PIintAdvanced of Application Addons library in order to manage the fan speed as function of 

pressure/temperature sensor.  

It's mandatory execute this function block in Timed task.  

xCondEvap indicates which exchanger is used: condenser in cooling mode or evaporator in heating 

mode. PI is resetted with a runtime modification of xCondEvap. 

If xForceMaxSpeed=TRUE or pressure/temperature probe is in error or in fault, uiFanCntrlSignal is 

forced to 1000. 

If uiAlarmID<>0, uiFanCntrlSignal is forced to zero. 

xForceMaxSpeed and error probes have priority respect uiAlarmID.  

xActSecondSetp can enable a second setpoint, iSecondSetp. 

usiControlMode selects an algorithm to calculate the Exchanger setpoint, iExchSetp. 

• Floating mode algorithm: iExchSetp is calculated as the sum between the external 

temperature, iOutAirTemp, and the fixed offset, iExchTempOffset.  

iExchSetp is limited between iExchTempMin and iExchTempMax 
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• Variable floating mode algorithm: iExchSetp is calculated as the sum between the external 

temperature, iOutAirTemp, and a variable offset. Variable offset is calculated as function of 

external temperature. It is limited between the minimum offset at minimum external 

temperature, iExchTempOffsetAtMin, and the maximum offset at the maximum external 

temperature, iExchTempOffsetAtMax. iExchSetp is limited between iExchTempMin and 

iExchTempMax 

 

usiControlMode: 

Value  Name  Algorithm description  

0 FLOAT_OUTSETTEMP_PRESS_SENS Floating mode starting from pressure sensor. 

1 VAR_FLOAT_OUTSETTEMP_PRESS_SENS 
Variable Floating mode starting from pressure 

sensor. 

2 FIXED_OUTSETTEMP_PRESS_SENS 
Fixed mode to calculate the temperature 

setpoint starting from pressure sensor 

3 FIXED__OUTSETPRESS_PRESS_SENS 
Fixed mode to calculate the pressure setpoint 

starting from pressure sensor 

4 FLOAT_OUTSETTEMP_TEMP_SENS 
Floating mode starting from temperature 

sensor. 

5 VAR_FLOAT_OUTSETTEMP_TEMP_SENS 
Variable Floating mode starting from 

temperature sensor. 

Depending on xCondEvap, the offset will be internally sum or subtract respect the external 

temperature (sum in case of condenser, subtract in case of evaporator).  
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Versions: 

1.0.1 

- Ramp setpoint updated every 6sec 

1.0.2 

- Fixed 2nd setpoint with Reset PID when xCondEvap changes= FIXED__OUTSETPRESS_PRESS_SENS  
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- Reset PID when xCondEvap changes 

Input: 

Name  Type  Description  

xEn BOOL Enable/Disable the function block 

xCondEvap BOOL 
FALSE=Condenser, TRUE=Evaporator (default: 

FALSE) 

iExchTemp INT Relative Exchanger Temperature (*0.1°C/°F) 

iExchFixTempSetp INT 
Exchanger Temperature Setpoint (*0.1°C/°F - 

default: 400) 

iExchPress INT Relative Pressure Refrigerant (*0.01 Bar/*0.1PSI) 

iExchFixPressSetp INT 
Exchanger Pressure Setpoint (*0.01 Bar/*0.1PSI - 

default:400) 

usiControlMode USINT 
Exchanger control type to calculate the setpoint 

(0 to 5). See the description for more details 

xManualMode BOOL If TRUE, force the manual control of PI 

iManualValue INT 
Manual value of uiFanCntrlSignal output, 

internally limited (0 - 1000 *0.1 %) 

iOutAirTemp INT Outdoor Air Temperature (*0.1°C/°F) 

iExchTempMin INT 
Minimum exchanger temperature (*0.1°C/°F - 

default: 300) 

iExchTempMax INT 
Maximum exchanger temperature (*0.1°C/°F - 

default: 500) 

iExchTempOffset INT 
Exchanging temperature offset (*0.1°C/°F - 

default: 100) 

iExchTempOffsetAtMin INT 
Offset at minimum exchanger setpoint 

(*0.1°C/°F - default: 150) 

iExchTempOffsetAtMax INT 
Offset at maximum exchanger setpoint 

(*0.1°C/°F - default: 200) 

xForceMaxSpeed BOOL Force fan speed to maximum speed 

xActSecondSetp BOOL Activation second setpoint (default: FALSE) 

iSecondSetp INT 
Second Setpoint (with usiControlMode=3, 

bar/psi other cases °C/°F) 

uiRampSetpFilter UINT 

Ramp setpoint filter. Ramp disabled if 

uiRampSetpFilter=0 ( (°C/°F/bar/psi)/Min – 

 default:0) 

uiKp UINT 
Proportional gain, internally limited greater than 

0 (*0.1 - default: 60) 
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uiTi UINT Integral time (*0.1 s) 

uiDeadband UINT Deadband (*0.1 user unit - default: 0) 

usiRefType USINT 
Refrigerant type (0 to 26, Custom:255 - 

default:0) 

xUnitTypeTemp BOOL Unit Selection Bit: TRUE: °F, FALSE: °C 

xUnitTypePress BOOL Unit Selection Bit: TRUE: PSI, FALSE: Bar 

arCustRefParam ARRAY[0..4] OF REAL Custom Refrigerant Parameters Array 

iCustRefPressMin INT 
Custom Refrigerant minimum pressure (*0.01 

Bar) 

iCustRefPressMax INT 
Custom Refrigerant maximum pressure (*0.01 

Bar) 

Output: 

Name  Type  Description  

uiFanCntrlSignal UINT PID output (*0.1 %) 

iExchTemp_out INT Exchanger Temperature (*0.1°C/°F) 

iExchSetp INT Exchanger Setpoint (*0.1°C/°F / *0.01*bar/psi) 

uiAlarmID UINT Alarm ID 

uiAlertID UINT Alert ID 

Alarm ID: 

Bit  Value  Description  

0 1 
Invalid Parameter Range: 

 iExchTempMin>iExchTempMax 

1 2 usiControlMode out of range 

2 4 usiRefType or usiRefState not valid 

Alert ID: 

Bit  Value  Description  

0 1 
iExchPress outside valid range for the 

refrigerant indicated 

2 4 iExchPress failed or in error 

3 8 iExchTemp failed or in error 

4 16 iOutAitTemp failed or in error 

6 64 Invalid cycle time – task on PI (rest on xEn T->F) 
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Defrost 

HPDefrInvCirMgmt 

HPDefrInvCirMgmt function implements reversing valve swap management during change 

mode and all typical defrost phases by inversion cycle of an air-water heat pump.  

This function block is designed to work together with HPDefrInvCir4Priorityor some other 

function blocks able to manage the defrost priority and timing in 4 circuits.  

Connection with HPDefrInvCir4Priority is perform like shown on the picture below.  

 

 

Defrost can start only if the unit is in heating mode (xCurrentMode=TRUE). If 

xCurrentMode=FALSE, HPDefrInvCirMgmt is allowed to do only a reversing valve swap. 

Defrost can be launched in: 

Manual 

mode: 

If xManualStart rises up from FALSE to TRUE, the defrost starts immediately 

with usiDefrostStatus = 3 - Stop compressor (Start) 

Automatic 

mode: 

If iEnDefrostProbe (temperature or pressure) ≤ iEnDefrostValue and 

xCircuitOn=TRUE, the defrost delay time is started. When this time is greater 

than a defined period, defrost is launched (usiDefrostStatus = 2 - Wait 

enable).  

Delay time period is adjusted with a calculation depending on 

iEnDefrostProbe: 

1. If 𝑖𝐸𝑛𝐷𝑒𝑓𝑟𝑜𝑠𝑡𝑃𝑟𝑜𝑏𝑒 >  𝑖𝐸𝑛𝐷𝑒𝑓𝑟𝑜𝑠𝑡𝑉𝑎𝑙𝑢𝑒, automatic defrost is not 

enabled. 

2. If 𝑖𝐸𝑛𝐷𝑒𝑓𝑟𝑜𝑠𝑡𝑃𝑟𝑜𝑏𝑒 =  𝑖𝑀𝑖𝑛𝐷𝑒𝑓𝑟𝑜𝑠𝑡𝑉𝑎𝑙𝑢𝑒, period is equal to 

uiDelay1 
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3. If 𝑖𝑀𝑖𝑛𝐷𝑒𝑓𝑟𝑜𝑠𝑡𝑉𝑎𝑙𝑢𝑒 < 𝑖𝐸𝑛𝐷𝑒𝑓𝑟𝑜𝑠𝑡𝑃𝑟𝑜𝑏𝑒 ≤  𝑖𝐸𝑛𝐷𝑒𝑓𝑟𝑜𝑠𝑡𝑉𝑎𝑙𝑢𝑒,  

𝑃𝑒𝑟𝑖𝑜𝑑 =  𝑢𝑖𝐷𝑒𝑙𝑎𝑦1 − (𝑢𝑖𝐷𝑒𝑙𝑎𝑦1 −  𝑢𝑖𝐷𝑒𝑙𝑎𝑦2)
𝑖𝐸𝑛𝐷𝑒𝑓𝑟𝑜𝑠𝑡𝑉𝑎𝑙𝑢𝑒−𝑖𝐸𝑛𝐷𝑒𝑓𝑟𝑜𝑠𝑡𝑃𝑟𝑜𝑏𝑒

𝑖𝐸𝑛𝐷𝑒𝑓𝑟𝑜𝑠𝑡𝑉𝑎𝑙𝑢𝑒−𝑖𝑀𝑖𝑛𝐷𝑒𝑓𝑟𝑜𝑠𝑡𝑉𝑎𝑙𝑢𝑒
 . 

4. If 𝑖𝐸𝑛𝐷𝑒𝑓𝑟𝑜𝑠𝑡𝑃𝑟𝑜𝑏𝑒 <  𝑖𝑀𝑖𝑛𝐷𝑒𝑓𝑟𝑜𝑠𝑡𝑉𝑎𝑙𝑢𝑒, period is equal to 

uiDelay2 

 

Defrost status sequence given by usiDefrostStatus: 

 

Value Name Description 

0 Disable Function block is disabled 

1 Wait time Wait for period expiration and events/h condition or manual 

command. 

2 Wait enable Wait for external enable. 

3 Stop compressor 

(Start) 

Compressors are stopped and wait until xCircuitOn=FALSE. 

Defrost wait for switch off of all compressors of the related circuit.  

4 Wait valve (Start) Wait for uiCompValveTimeDefrost seconds. Fans are stopped 

(xFanStop=TRUE) 

5 Swap (Start) Swap valve in cooling mode (xRevValve=FALSE), reduce pump speed 

to minimum (xPumpMin=TRUE), energize the electrical heater 

(xHeater=TRUE), wait uiValveCompTimeDefrost seconds. 

6 Defrost Compressors switched on (xComprStop=FALSE, xComprOn=TRUE), 

and fans stay off (xFanStop=TRUE). 

7 Stop compressor 

(Stop) 

Compressors are stopped (xComprStop=TRUE, xCompMin=FALSE), 

and electrical heater is stopped (xHeater=TRUE). Wait until 

xCircuitOn=FALSE 

10 Dripping Return to normal pumps and force fan maximum speed if 

xFanWhileDripping=TRUE (xFanMax=TRUE) and wait uiDrippingTime 

seconds. 

8 Wait valve (Stop) Wait for uiCompValveTimeDefrost seconds. 

9 Swap (Stop) Return on heating mode (xRevValve=TRUE) and wait 

uiValveCompTimeDefrost seconds. 

14 Waiting for next 

defrost 

Defrost cycle is forbidden for uiTimeBetweenDefrosts minutes. Timer 

starts to count from status 9=Swap(stop). 

After the defrost delay expiration (usiDefrostStatus = 2), the input xEnDefrost is evaluated, 

and if TRUE, the defrost starts with usiDefrostStatus = 3. Otherwise, the function waits that 
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xEnDefrost becomes TRUE. This is used to synchronize with other instances of this function 

block (multiple circuits). 

Defrost phase (usiDefrostStatus=6) ends if iDefrostEndProbe>iDefrostEndValue and 

elapsed at least uiMinDefrostTime or if it's running for more than uiMaxDefrostTime 

minutes. If iDefrostEndProbe is in error, only time is taken into account. 

If uiCompValveTimeDefrost=0, jump directly to status 5=Swap (start). 

uiTimerNextDefr output gives information regarding the minimum time before the next 

defrost cycle. When a defrost cycle is running it's equal to zero. 

Otherwise, uiTimerPhase gives information on the remaining time of the current status.  

Timer between defrost it is never reset, defrost start events are reset only in case that 

function block is disabled. 

xDefrostRunning is TRUE starting from status 3=Stop compressors (start) to status 

10=Dripping, included.  

Change mode status sequence given by usiDefrostStatus:  

 

Value Name Description 

0 Disable Function block is disabled 

1 Wait time Wait for change mode request 

11 Stop compressor 

(Change mode) 

Force xComprStop=TRUE and wait for xCircuitOn and 

xOtherCircuitsOn equal to FALSE.  

Change mode wait for switch off of all compressors of the unit.  

12 Wait (Change mode) Wait for uiCompValveTime seconds. 

13 Swap (Change mode) xRevValve=xCurrentMode and wait uiValveCompTime seconds. 

Input: 
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Name  Type  Description  

xEn BOOL Enables the function block 

xCurrentMode BOOL Current mode (TRUE: heating, FALSE: cooling) 

xEnDefrost BOOL Defrost enable (TRUE: enable, FALSE: disable) 

xCircuitOn BOOL Compressors of this circuit are On (TRUE: 

comp. ON, FALSE: comp. OFF) 

xOtherCircuitsOn BOOL Compressors of other circuits are On (TRUE: 

comp. ON, FALSE: comp. OFF) 

xManualStart BOOL Manual start 

iEnDefrostProbe INT Enabling defrost probe [*0.1 °C/°F/bar/PSI] 

iEnDefrostValue INT Enabling defrost value [*0.1 °C/°F/bar/PSI] 

uiDelay1 UINT Delay (working time) when iEnDefrostValue is 

below iEnDefrostProbe [min] 

iMinDefrostValue INT Minimum value to define the second delay 

[*0.1 °C/°F/bar/PSI] 

uiDelay2 UINT Second delay when iEnDefrostValue is below 

iMinDefrostValue [s] 

iEnDefrostResetValue INT Defrost timer reset value during status 1=Wait 

enable [*0.1 °C/°F/bar/PSI] 

iDefrostEndProbe INT End defrost probe [*0.1 °C/°F/bar/PSI] 

iDefrostEndValue INT Defrost end value [ *0.1 °C/°F/bar/PSI] 

uiMaxDefrostTime UINT Maximum defrost time [min] 

uiMinDefrostTime UINT Minimum defrost time [s] 

uiCompValveTime UINT Delay between compressors stopped and 

valve switch [s] 

uiCompValveTimeDefrost UINT Delay between compressors stopped and 

valve switch during defrost [s] 

uiValveCompTime UINT Delay between valve switch and compressors 

on [s] 

uiValveCompTimeDefrost UINT Delay between valve switch and compressors 

on during defrost [s] 

uiDrippingTime UINT Dripping time [s] 

xWaitDefrostEnd BOOL With Synchronous Defrost between circuits, if 

TRUE force to wait the defrost process end 

uiTimeBetweenDefrosts UINT Minimum delay between 2 defrosts [min] 

xFanWhileDripping BOOL Working mode of fans while dripping (FALSE: 

off, TRUE: on at maximum speed) 

xCircuitAlarm BOOL Circuit Alarm blocking defrost or change 

mode procedures 

usiMaxDefrostHour USINT Maximum number of defrost starts, internally 

limited to 8, 0=DISABLED 

Output: 

Name  Type  Description  

usiDefrostStatus USINT Defrost status see description of the Function 

block for more details 
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uiTimerNextDefr UINT Timer before next defrost [s] 

xComprStop BOOL Compressors stop request 

xRevValve BOOL Reversing valve command 

xPumpMin BOOL Minimum pump speed request 

xComprOn BOOL Minimum compressors capacity request 

xFanStop BOOL Fan stop request 

xHeater BOOL Electrical Heater request 

uiTimerPhase UINT Timer of current defrost phase [s] 

xFanMax BOOL Maximum fan speed request 

xDefrostRunning BOOL Defrost ongoing 

xChangeModeRunning BOOL Change H/C or C/H ongoing 

xModeByRevValve BOOL Output setting for Dynamic Exchanger: 

FALSE=Condenser, TRUE=Evaporator 

xDefrostWaitEn BOOL Waiting for Defrost enable 

xDefrostEndMaxRunTime BOOL Defrost Ended for Max duration 

usiDefrostStartLastHour USINT Value internally limited to 8 

Revision:  

Version 1.2.0 

• fixed bug with valve delay equal to 0 

• renamed input xWorkingMode into xCircuitOn 

• added xOtherCircuitsOn 

HPDefrInvCir4Priority 

HPDefrInvCir4Priority function block manages defrost priority and timing in a up to 4 

circuits heat pump. 

This function block is designed to work together with HPDefrInvCirMgmt or some other 

function blocks able to implement all typical defrost phases by inversion cycle of an air-

water heat pump. 

Connection with HPDefrInvCirMgmt is perform like shown on the picture below.  

The request for a defrost cycle comes from HPDefrInvCirMgmt function block, 

HPDefrInvCir4Priority has to manage the coordination between circuits according with 

defrost type, usiDefrostType. 
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usiDefrostType sets how to manage defrost between circuits: 

• 0 = disabled 

• 1 = synchronous: all circuits perform start at the same time.  

• 2 = asynchronous: circuits perform defrosting staggered by a period equal to 

uiTimeBetweenAsyncDefrosts 

• 3 = independent 

• 4 = circuits with common exchanger: circuits perform defrost all together, 

uiTimeBetweenCommonExchDefrosts is used as minimum time between two 

defrost  

usiDefrostType can be changed runtime only if any defrost is running. If usiDefrostType is 

greater than 4, it is forced internally equal to 3=Independent. 

xWaitDefrostEnd indicates when at least a circuit is performing defrost and usiDefrostType 

is synchronous or with common exchanger. It forces to wait the defrost process end. 

uiTimerDefrostDelay provides information about the remaining time between defrosts of 

different circuits when usiDefrostType is asynchronous or with common exchanger. It starts 

counting when also the last circuit reaches status = 14 (Waiting for next defrost). 

Input: 

Name  Type  Description  

xEn BOOL Enable/Disable the function block 

usiDefrostType USINT Type of defrost (0=disable, 1=synchronous, 

2=asynchronous, 3=Independent, 4=Common 

Exchanger, otherwise=Independent 

uiTimeBetweenAsyncDefrosts UINT Minimum time between two asynchronous 

defrosts (min) 

uiTimeBetweenCommonExchDefrosts UINT Minimum time between two common exchanger 

defrosts (min) 
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usiStatusDefrCir1 USINT Defrost status of Circuit 1 

usiStatusDefrCir2 USINT Defrost status of Circuit 2 

usiStatusDefrCir3 USINT Defrost status of Circuit 3 

usiStatusDefrCir4 USINT Defrost status of Circuit 4 

Output: 

Name  Type  Description  

xEnDefrCir1 BOOL Enable defrost on circuit 1 

xEnDefrCir2 BOOL Enable defrost on circuit 2 

xEnDefrCir3 BOOL Enable defrost on circuit 3 

xEnDefrCir4 BOOL Enable defrost on circuit 4 

xStartDefrostCir1 BOOL Force start defrost on circuit 1 

xStartDefrostCir2 BOOL Force start defrost on circuit 2 

xStartDefrostCir3 BOOL Force start defrost on circuit 3 

xStartDefrostCir4 BOOL Force start defrost on circuit 4 

xWaitDefrostEnd BOOL With usiDefrostType=1 (Sync Defr), if TRUE force to wait 

the defrost process end 

uiTimerDefrostDelay UINT Timer delay next defrost [s] 

Energy 

ThermalPowerFromEnthalphy 

The ThermalPowerFromEnthalpy function calculates thermal power and thermal energy 

based on mass flow and on enthalpies. 

Energy is stored into EEprom once per hour and when block is disabled 

The thermal power is calculated based on the following formula:  

𝑃𝑡ℎ = |𝑚 ∗ | |𝛥ℎ| / 1000  

[𝑃𝑡ℎ]  =  𝑔/𝑠 ∗  𝑘𝐽/𝑘𝑔 / 1000 =  𝑘𝑊  

with 

𝑚 ∗ =  𝑚𝑎𝑠𝑠 𝑓𝑙𝑜𝑤 𝑖𝑛 𝑔/𝑠  

𝛥ℎ =  𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑖𝑛 𝑘𝐽/𝑘𝑔 

Input 

Name  Type  Description  

xEn BOOL Enable/Disable the function block 

rFlow REAL Mass flow (g/s) 

rInputEnthalpy REAL Input enthalpy (kJ/kg) 

rOutputEnthalpy REAL Output enthalpy (kJ/kg) 
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ptrE2_ThermalEnergySaved @REAL 
rThermalEnergySaved pointer for EEPROM 

variable 

xReset BOOL Reset the calculation of the thermal energy 

Output: 

Name  Type  Description  

rThermalPower REAL Thermal Power (kW) 

rThermalEnergy REAL Thermal Energy (kWh) 

 

NOTE: removed from Application Addons v. 1.4.10 because already available on Application 

library v. 1.3.8 

ThermalPowerFromTemperature 

The ThermalPowerCalculation function block calculates the thermal power and the thermal 

energy produced. The calculation of the thermal power of a hydraulic system is based on 

the mass flow rate, the heat capacity of the medium, and the temperature difference before 

and after heat dissipation.  

The ThermalPowerCalculation function block provides the following features:  

• provides the instant thermal power and the total thermal energy. 

• allows you to measure total thermal energy over a used-defined period.  

• can work with metering devices providing either mass flow or volume flow 

information. 

• provides thermal energy information in the right format to be used on the 

COPcalculation function block.  

Energy is stored into EEprom once per hour and when block is disabled 

The thermal power is calculated based on the following formula:  

𝑃𝑡ℎ = |𝑚 ∗  𝑐 𝛥𝑇| /1000  

[𝑃𝑡ℎ]  =  𝑔/𝑠 ∗  𝑘𝐽 / (𝑘𝑔 ∗  𝐾)  ∗  𝐾 / 1000 =  𝑘𝑊  

with  

𝑚 ∗ =  𝑚𝑎𝑠𝑠 𝑓𝑙𝑜𝑤 𝑖𝑛 𝑔/𝑠  

𝑐 =  ℎ𝑒𝑎𝑡 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑖𝑛 𝑘𝑊𝑠 / (𝑘𝑔 ∗ 𝐾)  =  𝑘𝐽/(𝑘𝑔 ∗ 𝐾)  

𝛥𝑇 =  𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 

Input: 

Name  Type  Description  

xEn BOOL Enable of the function Block 

iInputTemp INT Input Temperature (*0.1 °C) 
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iOutputTemp INT Output Temperature (*0.1 °C) 

rFlow REAL Flow rate of Material (g/s) 

rHeatCap REAL Heat Capacity of Mateial (kJ/(kg * K) ) 

rDensity REAL Density of Material (Default: 1.0) 

ptrE2_ThermalEnergySaved @REAL 
Pointer for Thermal Energy Saved in EEPROM 

Area 

xReset BOOL Reset 

Output: 

Name  Type  Description  

rThermalPower REAL Thermal Power (kW) 

rThermalEnergy REAL Thermal Energy (kWh) 

NOTE: removed from Application Addons v. 1.4.10 because already available on Application 

library v. 1.3.8 

Electronic Expansion Valve 

AlertEEVDCntrlDecode 

AlertEEVDCntrlDecode provides a better reading of the AFB EEVDCntrl’s Alerts. 

Input: 

Name  Type  Description  

i_xEn BOOL Enable the function block 

i_wAlertIDEEV WORD Alert word EEVDCntrl 

 

Output: 

Name  Type  Description  

q_xAlertSHPRobeOutRange BOOL Probe has an invalid value 

q_xAlertContModProbe BOOL Continuous modulation probe out of range 

q_xAlertOpen BOOL Open alert 

q_xAlertTimeOnStopRuntime BOOL E2_uiTimeOnStop changed runtime 

q_xAlertTimeOnStartRuntime BOOL E2_uiTimeOnStart changed runtime 

q_xAlertMOPChangedRuntime BOOL E2_uiMopAlarmDelay changed runtime 

q_xAlertOpenAlarmChanged BOOL E2_uiOpenAlarmDelay changed runtime 

q_xAlertHighLoaded BOOL E2_uiHighLoadDelay changed runtime 
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q_xAlertUsintChanged BOOL E2_usiUnitType changed runtime 

 

AlarmEEVDCntrlDecode 

AlarmEEVDCntrlDecode provides a better reading of the EEVDCntrl's Alarms output. 

Input: 

Name  Type  Description  

i_xEn BOOL Enable the function block 

i_wAlarmEEVD WORD Alarm word EEVDCntrl 

 

Output: 

Name  Type  Description  

q_xAlrmSHPIDparOutRange BOOL 
Super heat PID parameter (Pb, Ti, Td) out of 

range 

q_xAlrMOPPIDparOutRange BOOL MOP PID parameter (Pb, Ti, Td) out of range 

q_xAlrContModPIDOutRange BOOL 
Continuous modulation PID parameter (Pb, 

Ti, Td) out of 

q_xAlrSHDeadBand BOOL Super heat dead band 

q_xAlrSH_MOP_ContModeSet BOOL 
E2_iSuperHeatSetp, E2_iMopSetp or 

iContModSetp put of range 

q_xAlrProbe BOOL 
E2_uiPbAlarmValue or E2_uiExtAlarmValue 

or uiComAlarmValue out of range 

q_xAlrTimeOutRange BOOL 
E2_uiTimeOnStart or E2_uiTimeOnStop out 

of range 

q_xAlrVaroiusValueOutRange BOOL 
E2_uiValueOnDefrost or E2_uiValueOnStart 

or 

q_xAlrDynamicSetp BOOL Dynamical set point parameters out of range 

q_xAlrMaxOpenOutDeadZone BOOL 
Maximum open value or maximum output 

variation or dead 

q_xAlrUnitContMod BOOL 
E2_usiUnitType or E2_usiContModType out 

of range 

q_xAlrProbeSatur BOOL Saturated temperature probe out of range 

q_xAlrMOP BOOL MOP alarm 

q_xAlrExternal BOOL External alarm 

q_xAlrComm BOOL Communication alarm 

q_xAlrDetectedError BOOL 
Error detected on EEPROM writing or 

incorrect task 
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AlarmEEVDDecode 

AlarmEEVDDecode provides a better reading of the Electronic Expansion Valve Driver’s internal 

alarm. 

Input: 

Name  Type  Description  

i_xEn BOOL Enable the function block 

i_wAlarmEEVD WORD Alarm word from EEVD 

 

Output: 

Name  Type  Description  

q_xAlrChipNoAnswer BOOL Chip does not respond 

q_xAlrThermalShutdown BOOL Thermal shutdown 

q_xAlrPredriver BOOL Predriver detected error 

q_xAlrUnderVoltage BOOL Undervoltage Lockout 

q_xAlrmOvercurrent BOOL Overcurrent 

q_xAlrKMaxValveDirChanged BOOL 
Max number of valve direction changing 

(only if n12 > 0) 

q_xAlrEEVDBATInop BOOL 

Quantity of TM172EVEVBAT connected <> 

parameter n36 value or TM172EVEVBAT 

exceeds charging time timeout 

q_xAlrPowerSupplyNoDetect BOOL 
Power supply outage If TM172EVEVBAT 

connected and charged with enough energy 

q_xAlrEEVDBATDegradede BOOL TM172EVEVBAT degraded 

q_xAlrConfig BOOL Configuration error 

q_xAlrDisconnW1 BOOL Disconnection on W1+ or W1- 

q_xAlrDisconnW2 BOOL Disconnection on W2+ or W2- 

q_xAlrCANNoWork BOOL 
CAN not working, communication with 

master lost (not readable via CAN) 

 

AlarmEEVDSettingsDecode 

AlarmEEVDSettingsDecode provides a better reading of the EEVDSettingsU/EEVDSettingsB’s Alarms 

output. 

Input: 
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Name  Type  Description  

i_xEn BOOL Enable the function block 

i_wAlarmID WORD Alarm word EEVDSettings 

Output: 

Name  Type  Description  

q_xAlrCommOff BOOL Communication interruption 

q_xAlrParNoSet BOOL Parameters not set 

q_xAlrFileNoFound BOOL File not found (not implemented by bios 825) 

q_xAlrHeaderNoFound BOOL 
Invalid file format: header not found (not 

implemented by bios 825) 

q_xAlrInvalidValue BOOL 
Invalid file format: invalid values (not 

implemented by bios 825) 

q_xAlrEEVNoFound BOOL 
Invalid file format: EEV not found (not 

implemented by bios 825) 

q_xAlrInvalidTask BOOL Invalid task 

q_xAlrEEPROMNotUpd BOOL 
Pointers to EEPROM not initialized (only if 

E2_uidE00=0) 

q_xAlrImpossWriteEEPROM BOOL 
Writing in EEPROM not possible (only if 

E2_uidE00=0) 

q_xAlrParExternallyMod BOOL Parameters externally modified 

 

FB_StartRegulationCompr 

FB_StartRegulationCompr has the purpose to enable the EEVD control as function of compressors 

request and compressors state. It is used when compressors can’t be started at the same time of the 

EEVD regulators. 

NOTE: 

− If it is disabled, you can suppose that the EEVD is not present and the compressors regulation 

always starts. 

− Request of compressors on has priority respect the pump down condition. 

Versions: 

1.0.1 
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- fix on q_xEnReqToComp 

Input: 

Name  Type  Description  

i_xEn BOOL Enables the EEVD presence 

i_xEnCircuitByEEVD BOOL EEVD initialized and not in alarm 

i_xRequestOnCir BOOL Request of compressor on 

i_xComprOn BOOL Compressor on 

i_iDelayStartCompre INT Delay to enable the regulation compressor 

i_xPumpDownPhase BOOL Pump Down Phase 

 

Output: 

Name  Type  Description  

q_xEnRegToComp BOOL Enables the regulation compressor 

q_xAutoReg BOOL Enable the start of EEVD Regulation 

 

Fan 

Fan8StageMgmt 

The Fan8StageMgmt (Fan Management) function block manages the following functionalities and 

control the cold source condensation temperature in HVAC&R system. 

1. Switch On and Off the number of fans required stages according the uiFanControlSignal (calculated 

by FloatingPresHighCntrl FB) to control the cold source condensation temperature. 

2. On and Off sequence control of condenser fans stages. 

3. Fan Stage failure change over management when fan stage alarm occurs. 

4. Fan speed calculation. 

5. Manage operating hours of fan stage.  

Fan Stage On / Off sequence is controlled in the following two sequences  

specified in FanMode parameter: 

- Fan sequence FIFO  

- Fan sequence Runtime  

- Fan sequence LIFO 
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The fan speed signal is controlled in the following four 2 modes specified in xFanFreqMode 

parameter: 

- Manual mode 

- Auto mode 

In order to minimize the work frequency of the stages, the number of stages on depends from 

uiHysteresis value. 
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Versions: 

1.0.1 

- fixed issues with hysteresis>=minfrequency 

- fixed issues with last stage switch on 

- uiFanFreq round 

- code optimization 

1.1  

- code optimization 

- Added iFanVSDanalog Output  

- Removed internal 5% power increment 

- xVSD on in manual mode only if a manual stage is on 

- if xVSD is manually on, manual output frequency is limited within valid range 

- Added Fan Power out % 

- Added uiFanControlSignalStart input 

- Added iFanVSDanalogStart 

- Removed all REAL calculation 

- uiHysteresis can be changed runtime 

Input: 

Name  Type  Description  

xEn BOOL True: FB enabled False: FB disabled 

uiFanCntrlSignal UINT Fan Control Signal (0 to 1000 * 0.1%). Default: 0 

xStage1Alarm BOOL 
True: Stage1 alarm active False: Stage 1 alarm not 

active 
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xStage2Alarm BOOL 
True: Stage 2 alarm active False: Stage 2 alarm 

not active 

xStage3Alarm BOOL 
True: Stage 3 alarm active False: Stage 3 alarm 

not active 

xStage4Alarm BOOL 
True: Stage 4 alarm active False: Stage 4 alarm 

not active 

xStage5Alarm BOOL 
True: Stage 5 alarm active False: Stage 5 alarm 

not active 

xStage6Alarm BOOL 
True: Stage 6 alarm active False: Stage 6 alarm 

not active 

xStage7Alarm BOOL 
True: Stage 7 alarm active False: Stage 7 alarm 

not active 

xStage8Alarm BOOL 
True: Stage 8 alarm active False: Stage 8 alarm 

not active 

xLowNoiseOper BOOL 
True: Low noise operation activates. False: Low 

noise operation deactivates. 

usiNbStage USINT Number of stages (1 to 8) 

usiNbFanStage1 USINT 
Max number of fans to be controlled Stage1 (1 

to 12) Default:1 (FB restart required if changed.) 

usiNbFanStage2 USINT 
Max number of fans to be controlled Stage2 (1 

to 12) Default:1 (FB restart required if changed.) 

usiNbFanStage3 USINT 
Max number of fans to be controlled Stage3 (1 

to 12) Default:1 (FB restart required if changed.) 

usiNbFanStage4 USINT 
Max number of fans to be controlled Stage4 (1 

to 12) Default:1 (FB restart required if changed.) 

usiNbFanStage5 USINT 
Max number of fans to be controlled Stage5 (1 

to 12) Default:1 (FB restart required if changed.) 

usiNbFanStage6 USINT 
Max number of fans to be controlled Stage6 (1 

to 12) Default:1 (FB restart required if changed.) 

usiNbFanStage7 USINT 
Max number of fans to be controlled Stage7 (1 

to 12) Default:1 (FB restart required if changed.) 

usiNbFanStage8 USINT 
Max number of fans to be controlled Stage8 (1 

to 12) Default:1 (FB restart required if changed.) 

usiFanMode USINT 

Fan On/Off sequence mode, 0: FIFO, 1: Runtime, 

2: LIFO (Default: 0). FB restart required if 

changed. 

usiPriorityStage1 USINT 

Priority of Stage1 (0 to 255) (If 2 PriorityStage are 

equal, the runtime mode is applied between 

both) 
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usiPriorityStage2 USINT 

Priority of Stage2 (0 to 255) (If 2 PriorityStage are 

equal, the runtime mode is applied between 

both) 

usiPriorityStage3 USINT 

Priority of Stage3 (0 to 255) (If 2 PriorityStage are 

equal, the runtime mode is applied between 

both) 

usiPriorityStage4 USINT 

Priority of Stage4 (0 to 255) (If 2 PriorityStage 

are equal, the runtime mode is applied between 

both) 

usiPriorityStage5 USINT 

Priority of Stage5 (0 to 255) (If 2 PriorityStage are 

equal, the runtime mode is applied between 

both) 

usiPriorityStage6 USINT 

Priority of Stage6 (0 to 255) (If 2 PriorityStage are 

equal, the runtime mode is applied between 

both) 

usiPriorityStage7 USINT 

Priority of Stage7 (0 to 255) (If 2 PriorityStage are 

equal, the runtime mode is applied between 

both) 

usiPriorityStage8 USINT 

Priority of Stage8 (0 to 255) (If 2 PriorityStage are 

equal, the runtime mode is applied between 

both) 

uiFanFreqMin UINT 
VSD minimum frequency (50 to 5000 *0.1 Hz 

Default: 200) 

uiFanFreqMax UINT 
VSD maximum frequency (51 to 5000 *0.1 Hz 

Default: 500) 

xMode BOOL 0: automatic (default), 1: manual 

xManualStage1 BOOL Manual mode of stage1 (default: FALSE) 

xManualStage2 BOOL Manual mode of stage2 (default: FALSE) 

xManualStage3 BOOL Manual mode of stage3 (default: FALSE) 

xManualStage4 BOOL Manual mode of stage4 (default: FALSE) 

xManualStage5 BOOL Manual mode of stage5 (default: FALSE) 

xManualStage6 BOOL Manual mode of stage6 (default: FALSE) 

xManualStage7 BOOL Manual mode of stage7 (default: FALSE) 

xManualStage8 BOOL Manual mode of stage8 (default: FALSE) 

uiManualFreq UINT Mode manual fan (*0.1 Hz) 

uiLowNoiseMaxFreq UINT 

VSD low noise operation frequency reduction 

(uiFanFreqMin to uiFanFreqMax *0.1 Hz Default: 

300) 

uiFanDelayIncr UINT 
Delay in incrementing the running number of 

fans (0 to 60 *s Default: 0) 
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uiFanDelayDecr UINT 
Delay in decrementing the running number of 

fans (0 to 60 *s Default: 0) 

uiMinOffTime UINT 

Minimum off time for every stage ( *s, If 1 stage 

is in anticourtcycle, the next stage is engaged If 

all stages are in anticourtcycle, the engagement 

is forced) 

xOpHoursRst BOOL 
Reset for Stage1…8 operating hours (Resets at 

rising edge) 

uiHysteresis UINT 
Hysteresis for the frequency Default: 1Hz (1 to 

5000 *0.1 Hz) 

ptrE2_OpHrsSt1 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt2 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt3 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt4 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt5 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt6 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt7 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt8 @UDINT Pointer to retain variable storage for Op Hours 

uiFanControlSignalStart UINT 

Control Signal % which triggers nominal 

minimum power available – Range Internally 

limited 0…500 – 0 = Disable 

uiFanVSDanalogStart UINT 
Fan speed signal to AO VSD corresponding to 

uiFanFreqMin – Range 0…900 

 

Output: 

Name  Type  Description  

usiState USINT 0:Idle, 1:Run, 2:Alert, 3:Alarm (0 to 3) 

xVSD BOOL Drive command 

uiFanFreq UINT 
Fan speed signal to VSD (0 to uiFanFreqMax *0.1 

Hz). Default: 0 

xCmdeStage1 BOOL stage1 Command 

xCmdeStage2 BOOL stage2 Command 

xCmdeStage3 BOOL stage3 Command 

xCmdeStage4 BOOL stage4 Command 

xCmdeStage5 BOOL stage5 Command 

xCmdeStage6 BOOL stage6 Command 
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xCmdeStage7 BOOL stage7 Command 

xCmdeStage8 BOOL stage8 Command 

udiOpHoursSt1 UDINT Stage1 total operating hours (hours) 

udiOpHoursSt2 UDINT Stage2 total operating hours (hours) 

udiOpHoursSt3 UDINT Stage3 total operating hours (hours) 

udiOpHoursSt4 UDINT Stage4 total operating hours (hours) 

udiOpHoursSt5 UDINT Stage5 total operating hours (hours) 

udiOpHoursSt6 UDINT Stage6 total operating hours (hours) 

udiOpHoursSt7 UDINT Stage7 total operating hours (hours) 

udiOpHoursSt8 UDINT Stage8 total operating hours (hours) 

uiAlarmID UINT Alarm Id 

uiAlertID UINT Alert Id 

iFanVSDanalog INT 
Fan speed signal to VSD (0 to 1000 – 0.1% 

Default: 0) 

iFanPowerOut INT Fan Power Out (0 to 1000 – 0.1% Default: 0) 

Alarm ID: 

Bit  Value  Description  

0 1 Number of Stage is out of range 

1 2 Minimum Maximum Inversion 

2 4 Number of Fan is out of range 

3 8 Invalid Fan Mode 

4 16 Hysteresis is out of range 

5 32 Minimum Frequency is out of range 

6 64 Maximum Frequency is out of range 

7 128 Invalid Mode 

Alert ID: 

Bit  Value  Description  

0 1 Parameter Latch 

1 2 Control signal is out of range 

2 4 Alert Low Noise 

3 8 Increase Delay out of range 

4 16 Decrease Delay out of range 
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5 32 Alarm Stage1 

6 64 Alarm Stage2 

7 128 Alarm Stage3 

8 256 Alarm Stage4 

9 512 Alarm Stage5 

10 1024 Alarm Stage6 

11 2048 Alarm Stage7 

12 4096 Alarm Stage8 

 

Fan4StageMgmt 

The Fan4StageMgmt (Fan Management) function block has been derived from Fan8StageMgmt FB. 

It manages the following functionalities and control the cold source condensation temperature in 

HVAC&R system.  

1. Switch On and Off the number of fans required stages according the uiFanControlSignal (calculated 

by FloatingPresHighCntrl FB) to control the cold source condensation temperature. 

2. On and Off sequence control of condenser fans stages. 

3. Fan Stage failure change over management when fan stage alarm occurs. 

4. Fan speed calculation. 

5. Manage operating hours of fan stage.  

Fan Stage On / Off sequence is controlled in the following two sequences specified in FanMode 

parameter: 

- Fan sequence FIFO  

- Fan sequence Runtime  

- Fan sequence LIFO 

The fan speed signal is controlled in the following four 2 modes specified in xFanFreqMode 

parameter: 

- Manual mode 

- Auto mode 

In order to minimize the work frequency of the stages, the number of stages on depends from 

uiHysteresis value. For more details regarding uiFanControlSignalStart, uiFanVSDanalogStart, 

iFanVSDanalog and iFanPowerOut see Fan8StageMgmt paragraph. 
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Versions 

1.0.1 

- fixed issues with hysteresis>=minfrequency 

- fixed issues with last stage switch on 

- uiFanFreq round 

- code optimization 

1.1 

- code optimization 

- Added iFanVSDanalog Output  

- Removed internal 5% power increment 

- xVSD on in manual mode only if a manual stage is on 

- if xVSD is manually on, manual output frequency is limited within valid range 

- Added Fan Power out % 

- Added uiFanControlSignalStart input 

- Added iFanVSDanalogStart 

- Removed all REAL calculation 

- uiHysteresis can be changed runtime 

Input: 

Name  Type  Description  

xEn BOOL True: FB enabled False: FB disabled 

uiFanCntrlSignal UINT Fan Control Signal (0 to 1000 * 0.1% Default : 0) 

xStage1Alarm BOOL 
True : Stage1 alarm active False : Stage 1 alarm 

not active 

xStage2Alarm BOOL 
True : Stage 2 alarm active False : Stage 2 alarm 

not active 

xStage3Alarm BOOL 
True : Stage 3 alarm active False : Stage 3 alarm 

not active 

xStage4Alarm BOOL 
True : Stage 4 alarm active False : Stage 4 alarm 

not active 

xLowNoiseOper BOOL 
True: Low noise operation activates. False: Low 

noise operation deactivates. 

usiNbStage USINT Number of stages (1 to 4) 

usiNbFanStage1 USINT 
Max number of fans to be controlled Stage1 (1 

to 12) Default:1 (FB restart required if changed.) 

usiNbFanStage2 USINT 
Max number of fans to be controlled Stage2 (1 

to 12) Default:1 (FB restart required if changed.) 

usiNbFanStage3 USINT 
Max number of fans to be controlled Stage3 (1 

to 12) Default:1 (FB restart required if changed.) 
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usiNbFanStage4 USINT 
Max number of fans to be controlled Stage4 (1 

to 12) Default:1 (FB restart required if changed.) 

usiFanMode USINT 

Fan On/Off sequence mode, 0: FIFO, 1: Runtime, 

2: LIFO (Default: 0). FB restart required if 

changed. 

usiPriorityStage1 USINT 

Priority of Stage1 (0 to 255) (If 2 PriorityStage are 

equal, the runtime mode is applied between 

both) 

usiPriorityStage2 USINT 

Priority of Stage2 (0 to 255) (If 2 PriorityStage are 

equal, the runtime mode is applied between 

both) 

usiPriorityStage3 USINT 

Priority of Stage3 (0 to 255) (If 2 PriorityStage are 

equal, the runtime mode is applied between 

both) 

usiPriorityStage4 USINT 

Priority of Stage4 (0 to 255) (If 2 PriorityStage 

are equal, the runtime mode is applied between 

both) 

uiFanFreqMin UINT 
VSD minimum frequency (50 to 5000 *0.1 Hz). 

Default: 200 

uiFanFreqMax UINT 
VSD maximum frequency (51 to 5000 *0.1 Hz). 

Default: 500 

xMode BOOL 0: automatic (default), 1: manual 

xManualStage1 BOOL Manual mode of stage1 (default: FALSE) 

xManualStage2 BOOL Manual mode of stage2 (default: FALSE) 

xManualStage3 BOOL Manual mode of stage3 (default: FALSE) 

xManualStage4 BOOL Manual mode of stage4 (default: FALSE) 

uiManualFreq UINT Mode manual fan (*0.1 Hz) 

uiLowNoiseMaxFreq UINT 

VSD low noise operation frequency reduction 

(uiFanFreqMin to uiFanFreqMax *0.1 Hz). 

Default: 300 

uiFanDelayIncr UINT 
Delay in incrementing the running number of 

fans (0 to 60 *s Default: 0) 

uiFanDelayDecr UINT 
Delay in decrementing the running number of 

fans (0 to 60 *s Default: 0) 

uiMinOffTime UINT 

Minimum off time for every stage ( *s, If 1 stage 

is in anticourtcycle, the next stage is engaged If 

all stages are in anticourtcycle, the engagement 

is forced) 

xOpHoursRst BOOL 
Reset for Stage1…4 operating hours (Resets at 

rising edge) 



 70 

uiHysteresis UINT 
Hysteresis for the frequency. Default: 1Hz (1 to 

5000 *0.1 Hz) 

ptrE2_OpHrsSt1 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt2 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt3 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt4 @UDINT Pointer to retain variable storage for Op Hours 

uiFanControlSignalStart UINT 

Control Signal % which triggers nominal 

minimum power available – Range Internally 

limited 0…500 - 0=Disable 

uiFanVSDanalogStart UINT 
Fan speed signal to AO VSD corresponding to 

uiFanFreqMin – Range 0…900 

Output: 

Name  Type  Description  

usiState USINT 0:Idle, 1:Run, 2:Alert, 3:Alarm (0 to 3) 

xVSD BOOL Drive command 

uiFanFreq UINT 
Fan speed signal to VSD (0 to 1000 *0.1 Hz 

Default: 0) 

xCmdeStage1 BOOL stage1 Command 

xCmdeStage2 BOOL stage2 Command 

xCmdeStage3 BOOL stage3 Command 

xCmdeStage4 BOOL stage4 Command 

udiOpHoursSt1 UDINT Stage1 total operating hours (hours) 

udiOpHoursSt2 UDINT Stage2 total operating hours (hours) 

udiOpHoursSt3 UDINT Stage3 total operating hours (hours) 

udiOpHoursSt4 UDINT Stage4 total operating hours (hours) 

uiAlarmID UINT Alarm ID 

uiAlertID UINT Alert ID 

iFanVSDanalog INT 
Fan speed signal to VSD (0 to 1000 – 0.1% 

Default: 0) 

iFanPowerOut INT Fan Power Out (0 to 1000 – 0.1% Default: 0) 

Alert ID: 

See Fan8StageMgmt 

Alert ID: 

See Fan8StageMgmt 
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Fan6StageMgmt 

The Fan6StageMgmt (Fan Management) function block manages the following functionalities and 

control the cold source condensation temperature in HVAC&R system.  

1. Switch On and Off the number of fans required stages according the uiFanControlSignal 

 (calculated by FloatingPresHighCntrl FB) to control the cold source condensation temperature. 

2. On and Off sequence control of condenser fans stages. 

3. Fan Stage failure change over management when fan stage alarm occurs. 

4. Fan speed calculation. 

5. Manage operating hours of fan stage.  

Fan Stage On / Off sequence is controlled in the following two sequences  

specified in FanMode parameter: 

- Fan sequence FIFO  

- Fan sequence Runtime  

- Fan sequence LIFO 

The fan speed signal is controlled in the following four 2 modes specified in xFanFreqMode 

parameter: 

- Manual mode 

- Auto mode 

In order to minimize the work frequency of the stages, the number of stages on depends from 

uiHysteresis value. For more details regarding uiFanControlSignalStart, uiFanVSDanalogStart, 

iFanVSDanalog and iFanPowerOut see Fan8StageMgmt paragraph. 

Versions 

1.1 

- Derived from same version of Fan6StageMgmt 

Input: 

Name  Type  Description  

xEn BOOL True: FB enabled False: FB disabled 

uiFanCntrlSignal UINT 
Fan Control Signal (0 to 1000 * 0.1% Default : 

0) 

xStage1Alarm BOOL 
True : Stage1 alarm active False : Stage 1 alarm 

not active 
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xStage2Alarm BOOL 
True : Stage 2 alarm active False : Stage 2 

alarm not active 

xStage3Alarm BOOL 
True : Stage 3 alarm active False : Stage 3 

alarm not active 

xStage4Alarm BOOL 
True : Stage 4 alarm active False : Stage 4 

alarm not active 

xStage5Alarm BOOL 
True : Stage 5 alarm active False : Stage 5 

alarm not active 

xStage6Alarm BOOL 
True : Stage 6 alarm active False : Stage 6 

alarm not active 

xLowNoiseOper BOOL 
True: Low noise operation activates. False: Low 

noise operation deactivates. 

usiNbStage USINT Number of stages (1 to 6) 

usiNbFanStage1 USINT 

Max number of fans to be controlled Stage1 (1 

to 12) Default:1 (FB restart required if 

changed.) 

usiNbFanStage2 USINT 

Max number of fans to be controlled Stage2 (1 

to 12) Default:1 (FB restart required if 

changed.) 

usiNbFanStage3 USINT 

Max number of fans to be controlled Stage3 (1 

to 12) Default:1 (FB restart required if 

changed.) 

usiNbFanStage4 USINT 

Max number of fans to be controlled Stage4 

(1 to 12) Default:1 (FB restart required if 

changed.) 

usiNbFanStage5 USINT 

Max number of fans to be controlled Stage5 (1 

to 12) Default:1 (FB restart required if 

changed.) 

usiNbFanStage6 USINT 

Max number of fans to be controlled Stage6 (1 

to 12) Default:1 (FB restart required if 

changed.) 

usiFanMode USINT 

Fan On/Off sequence mode, 0: FIFO, 1: 

Runtime, 2: LIFO (Default: 0). FB restart 

required if changed. 

usiPriorityStage1 USINT 

Priority of Stage1 (0 to 255) (If 2 PriorityStage 

are equal, the runtime mode is applied 

between both) 

usiPriorityStage2 USINT 

Priority of Stage2 (0 to 255) (If 2 PriorityStage 

are equal, the runtime mode is applied 

between both) 
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usiPriorityStage3 USINT 

Priority of Stage3 (0 to 255) (If 2 PriorityStage 

are equal, the runtime mode is applied 

between both) 

usiPriorityStage4 USINT 

Priority of Stage4 (0 to 255) (If 2 PriorityStage 

are equal, the runtime mode is applied 

between both) 

usiPriorityStage5 USINT 

Priority of Stage5 (0 to 255) (If 2 PriorityStage 

are equal, the runtime mode is applied 

between both) 

usiPriorityStage6 USINT 

Priority of Stage6 (0 to 255) (If 2 PriorityStage 

are equal, the runtime mode is applied 

between both) 

uiFanFreqMin UINT 
VSD minimum frequency (50 to 5000 *0.1 Hz). 

Default: 200 

uiFanFreqMax UINT 
VSD maximum frequency (51 to 5000 *0.1 Hz). 

Default: 500 

xMode BOOL 0: automatic (default), 1: manual 

xManualStage1 BOOL Manual mode of stage1 (default: FALSE) 

xManualStage2 BOOL Manual mode of stage2 (default: FALSE) 

xManualStage3 BOOL Manual mode of stage3 (default: FALSE) 

xManualStage4 BOOL Manual mode of stage4 (default: FALSE) 

xManualStage5 BOOL Manual mode of stage5 (default: FALSE) 

xManualStage6 BOOL Manual mode of stage6 (default: FALSE) 

uiManualFreq UINT Mode manual fan (*0.1 Hz) 

uiLowNoiseMaxFreq UINT 

VSD low noise operation frequency reduction 

(uiFanFreqMin to uiFanFreqMax *0.1 Hz). 

Default: 300 

uiFanDelayIncr UINT 
Delay in incrementing the running number of 

fans (0 to 60 *s Default: 0) 

uiFanDelayDecr UINT 
Delay in decrementing the running number of 

fans (0 to 60 *s Default: 0) 

uiMinOffTime UINT 

Minimum off time for every stage ( *s, If 1 

stage is in anticourtcycle, the next stage is 

engaged If all stages are in anticourtcycle, the 

engagement is forced) 

xOpHoursRst BOOL 
Reset for Stage1…6 operating hours (Resets at 

rising edge) 

uiHysteresis UINT 
Hysteresis for the frequency. Default: 1Hz (1 to 

5000 *0.1 Hz) 

ptrE2_OpHrsSt1 @UDINT Pointer to retain variable storage for Op Hours 
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ptrE2_OpHrsSt2 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt3 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt4 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt5 @UDINT Pointer to retain variable storage for Op Hours 

ptrE2_OpHrsSt6 @UDINT Pointer to retain variable storage for Op Hours 

uiFanControlSignalStart UINT 

Control Signal % which triggers nominal 

minimum power available – Range Internally 

limited 0…500 – 0 = Disable 

uiFanVSDanalogStart UINT 
Fan speed signal to AO VSD corresponding to 

uiFanFreqMin – Range 0…900 

Output: 

Name  Type  Description  

usiState USINT 0:Idle, 1:Run, 2:Alert, 3:Alarm (0 to 3) 

xVSD BOOL Drive command 

uiFanFreq UINT 
Fan speed signal to VSD (0 to 1000 *0.1 Hz 

Default: 0) 

xCmdeStage1 BOOL stage1 Command 

xCmdeStage2 BOOL stage2 Command 

xCmdeStage3 BOOL stage3 Command 

xCmdeStage4 BOOL stage4 Command 

xCmdeStage5 BOOL stage5 Command 

xCmdeStage6 BOOL stage6 Command 

udiOpHoursSt1 UDINT Stage1 total operating hours (hours) 

udiOpHoursSt2 UDINT Stage2 total operating hours (hours) 

udiOpHoursSt3 UDINT Stage3 total operating hours (hours) 

udiOpHoursSt4 UDINT Stage4 total operating hours (hours) 

udiOpHoursSt5 UDINT Stage5 total operating hours (hours) 

udiOpHoursSt6 UDINT Stage6 total operating hours (hours) 

uiAlarmID UINT Alarm Id 

uiAlertID UINT Alert Id 

iFanVSDanalog INT 
Fan speed signal to VSD (0 to 1000 – 0.1% 

Default: 0) 

iFanPowerOut INT Fan Power Out (0 to 1000 – 0.1% Default: 0) 
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Alarm ID: 

See Fan8StageMgmt 

Alert ID: 

See Fan8StageMgmt 

Pumps 

PumpMgmt 

This function block manages only one pump and it is designed to manage its safety time. 

xEn input indicates if the pump is present or not, if xEn=FALSE (detached pump) usiState results equal 

to 1. 

If an alarm condition occurs (xGeneralAlarm or xFlowSwitchAlarm), the pump is stopped. 

It is designed to work together with FlowSwitchAlarm or other function blocks able to detect the flow 

switch condition. 

 

v.1.0.1 19/02/2024 

- Minor internal fix on state management 

 

usiState 

Value Name  Description  

0 POWERUP Only at boot 

1 DETACHED Detached pump, xEn=FALSE 

2 OFFTIME 
Pump is off for uiMinOffTime, it can't be 

switched on 

3 OFF Pump is not running 

4 ONTIME 
Pump is running for uiMinOnTime, it can be 

switched off only from an alarm condition 

5 ON Pump is running 

6 FINISH 
The pump remains on for uiPostOnTime period 

after an off request 

7 FAILED There is an alarm condition that stops the pump 

8 FLOW SWITCH ALARM Flow switch alarm occurs 

Input: 

Name  Type  Description  
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xEn BOOL 
0=Pump not present (detached) 

1=Pump present 

xStartStop BOOL 
Request to switch on/off the pump (TRUE: start, 

FALSE: stop) 

uiMinOnTime UINT Minimum on time [sec] (default: 30 sec) 

uiMinOffTime UINT Minimum off time [sec] (default: 30 sec) 

uiPostOnTime UINT On time after off request [sec] (default: 0 sec) 

xGenericAlarm BOOL Generic alarm 

xFlowSwitchAlarm BOOL Flow Switch Alarm condition 

Output: 

Name  Type  Description  

usiState USINT Current state 

xRunPump BOOL Start/stop command of pump 

xAlarmPump BOOL Driver Alarm 0=OK, 1=Active 

 

PumpMgmt2 

This function block manages up to two pumps and it is designed to provide a balance of the running 

pumps. 

The swap between pumps works in this way: 

- if uiMaxRunTime = 0, running pump switches with the other one only if an alarm or a stop 

occurs.  

 

- if uiMaxRunTime>0, a pump runs for uiMaxRunTime then a swap is performed. If a stop 

occurs, at the next start the pump with major working time will run.  
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If xEn=FALSE, usiState results equal to 1 (Detached). When xEn=TRUE, Pump1 will be the next which 

will start. 

If an alarm condition occurs (xGeneralAlarmP1 or xGeneralAlarmP2 or xFlowSwitchAlarm) during a 

request of pump ON, the running pump is stopped and the other pump is switched on (if available). 

If one pump is not available, the other will run continuously. 

 Flow Switch Alarm 

If a flow switch alarm occurs, then the running pump is stopped and the other pump will start. 

If xFlowSwitchAlarm=TRUE, pumps can't start. 

Locked rotor protection - PMode  

When the pumps are not used for a long time (uiPModeIdleTime), pumps are switch on for 

uiPModeRunTime to prevent some damages.  

If xPModeStartReg = TRUE and PMode is enabled, not active and pumps are off, a raise edge will 

trigger a PMode run as soon as min time off will be expired. 

In case of two pumps available, PMode starts with the pump which is not candidate to start. 

Once started the PMode, it could be stopped only if a xGeneralAlarmP1 or xGeneralAlarmP2 occurs. 

If a start request comes during PMode of the last pump, the pump will stay on.  

If uiPModeIdleTime=0 or uiPModeRunTime=0, the locked rotor protection is not executed and 

uiRemainIdleTime is set to zero.   
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v. 2.0.0 03/02/2023 

- Fixed pump which will start the PMODE  

- Fixed pump status in case of start request during PMODE 

- Fixed Pump Alarm during on time with 2 pumps 

- Fixed timer for idle time  

v. 2.0.1 19/02/2024 

- Minor internal fix on state management 

v. 2.0.2 27/02/2024 

- Added PMode on demand 

usiState 

Value Name  Description  

0 POWERUP Only at boot 

1 DETACHED Detached pump, xEn=FALSE 

21 OFFTIME_1 
Pump1 is off for uiMinOffTime, it can’t be 

switched on 

22 OFFTIME_2 
Pump2 is off for uiMinOffTime, it can’t be 

switched on 

31 OFF_1 
Pumps are off, Pump 1 is the next candidate to 

start 



 79 

32 OFF_2 
Pumps are off, Pump 2 is the next candidate to 

start 

41 ONTIME_1 
Pump1 is running for uiMinOnTime, it can be 

switched off only from an alarm condition  

42 ONTIME_2 
Pump2 is running for uiMinOnTime then it 

switches to ON_2 State 

51 ON_1 Pump1 is running 

52 ON_2 Pump2 is running 

61 FINISH_1 
The pump1 remains on for uiPostOnTime period 

after an off request 

62 FINISH_2 
The pump2 remains on for uiPostOnTime period 

after an off request 

7 FAILED There is an alarm condition that stops the pump 

8 FLOW SWITCH ALARM Flow switch alarm active 

9 PMODE 
Locked rotor protection (PMode), P1 and P2 are 

switched on for uiPModeRunTime 

Input: 

Name  Type  Description  

xEn BOOL 
0=Pump not present (detached) 

1=Pump present 

xStartStop BOOL 
Request to switch on/off the pump (TRUE: start, 

FALSE: stop) 

xEnPump2 BOOL Pump 2 Enable (default: TRUE) 

uiMinOnTime UINT Minimum on time [sec] (default: 30 sec) 

uiMinOffTime UINT Minimum off time [sec] (default: 30 sec) 

uiPostOnTime UINT On time after off request [sec] (default: 0 sec) 

uiMaxRunTime UINT 
Maximum running time of started pump[h] 

(default: 0h) 

uiPModeRunTime UINT 
Duration of locked rotor protection (PMode) 

[min] (default: 0 min)  

uiPModeIdleTime UINT 
Max Idle Time [h] – Pump will be started for 

uiPModeRunTime (default: 0h) 

xGenericAlarmP1 BOOL Generic Alarm pump 1 

xGenericAlarmP2 BOOL Generic Alarm pump 2 

xFlowSwitchAlarm BOOL Flow Switch Alarm condition 
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xPModeStartReq BOOL 

If PMode is enabled, not active and pumps are 

off, a raise edge will trigger a PMode run as soon 

as min time off will be expired 

Output: 

Name  Type  Description  

usiState USINT Current state 

xRunPump1 BOOL Start/stop command of pump 1 

xRunPump2 BOOL Start/Stop command of pump 2 

uiRemainTime UINT 
Remaining time before running pump switches 

to the other pump [min] 

uiRemainIdleTime UINT 
Remaining time before pump starts for 

uiPModeRunTime [min] 

xAlarmPumps BOOL Driver Alarm 0=OK, 1=Active 

Regul and control 

ChangeMode 

ChangeMode gives the possibility to switch runtime from a cooling operating mode to a heating 

one, and vice versa. 

NOTE: 

− if the threshold temperatures have a wrong configuration (iHeatTempThr > iCoolTempThr), 

then iCoolTempThr is forced equal to iHeatTempThr.  

− if the function block is configured as Auto calculated from external temperature and 

iHeatTempThr < iExternalTemp < iCoolTempThr, xMode is equal to xAutoInit input. 

Versions: 

1.1 

- Improvement on timer calculation 

v 1.2  

-Add xDHWRequest and xBypassChangeMode input 

-Add xChangeModeBlocked output 

-Add usiModeType=4 for Cool/Heat mode 

Input: 

Name  Type  Description  

usiModeType USINT 

Mode type management: 0:Cooling only, 

1:Heating only, 2:Cool/Heat by xDIModeReq, 

3:Cool/Heat/Auto, 4:Cool/Heat - default:3 
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xDIModeReq BOOL 
Digital input value (TRUE: heating, FALSE: 

cooling) 

usiModeReq USINT Mode request: 0=Cooling, 1 = Heating, 2 = Auto 

iAutoExternalTemp INT External Temperature (0.1 * °C/°F) 

iAutoHeatTempThr INT 
Heating mode temperature threshold (0.1 * 

°C/°F) 

iAutoCoolTempThr INT 
Cooling mode temperature threshold (0.1 * 

°C/°F) 

uiAutoDelayChgOver UINT Delay for heat/cool changeover (0...65535 s) 

xAutoInit BOOL 
Init value when the probe is in error or the 

temperature is beetween threshold temperature 

usiAutoRemote USINT 

External input: 0=Cooling, 1=Heating, >=2 Auto 

calculated from external temperature - 

default:255 

xDHWRequest BOOL 
Dedicated to DHW request. evaluated only when 

usiModetype<>0 

xBypassChangeMode BOOL TRUE: bypass change mode request 

Output: 

Name  Type  Description  

xMode BOOL Mode (TRUE: heating, FALSE: cooling) 

uiElapsedChgOverTime UINT Remaining time for changeover (s) 

usiUnitMode USINT Unit mode: 0=Cooling, 1=Heating, 2=DHW 

xChangeModeBlocked BOOL 
TRUE: if it's required to change mode when 

bypass is active 

 

ClimaSet 

This Function block provides a calculation of a setpoint as function of iPv. 

usiMode defines three different ways to calculate the setpoint. 

iSetPoint is internally limited between iMinSetpoint and iMaxSetpoint. 

If usiMode= 1 (LAW MODE) and iPv is in fault or in error, the output becomes: 

iSetPoint = iManualSetpoint. 

If usiMode = 1 (LAW MODE) to identify the iSetPoint, this calculation will be Performed: 



 82 

 

 

usiMode: 

Value Name  Description  

0 MANUAL iSetPoint = iManualSetpoint + iManualOffset 

1 LAW iSetPoint = (iPv - iLawX1) * (iLawY2 - iLawY1) / (iLawX2 - iLawX1) + (iLawY1) 

2 FIXED iSetPoint = iManualOffset 

Input: 

Name  Type  Description  

usiMode USINT Select the Setpoint calculating mode: 0=Manual, 1=Law, 2=Fixed 

iPv INT Process value (0.1 °C/F) 

iLawX1 INT The First threshold value used in the control law calculation 

iLawX2 INT The Second threshold value used in the control law calculation 

iLawY1 INT The setpoint value associated with iLawY1 in the control  

iLawY2 INT The setpoint value associated with iLawY2 in the control  
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iMinSetPoint INT Minimum value allowed for the setpoint 

iMaxSetPoint INT Maximum value allowed for the setpoint  

iOffset INT Offset to be added to the local setpoint 

iManualSetPoint INT Setpoint defined manually  

iManualOffset INT Offset defined manually 

Output: 

Name  Type  Description  

iSetPoint INT Final setpoint (0.1° C/F) 

 

F_VarFloating_Setpoint 

Temperature setpoint is calculated starting from the external temperature and a variable offset. 

The variable offset is calculated with the parameters iTempOffsetAtMin which is related to iTempMin 

and iTempOffsetAtMax related to iTempMax. 

The result is equal to: iExternalTemp + variable offset 

Input: 

Name  Type  Description  

iExternalTemp INT External Temperature 

iTempMin INT Minimum temperature 

iTempMax UINT Maximum temperature 

iTempOffsetAtMin INT Offset at minimum temperature setpoint. 

iTempOffsetAtMax INT Offset at maximum temperature setpoint. 

FB_FourStepsRegulator 

This function block allows to manage a 4 steps regulator. 

If iPv or iSetp are in fault ore are broken, xOuts are equal to FALSE. 

Input: 

Name  Type  Description  

xEn BOOL Enable 

iPv INT Measured Input 

iSetp INT Setpoint 

iDiff INT 
Total setpoint differential for four steps 

activation (lower limited to 4) 

xTypeHeatCold BOOL Controller type: TRUE=HEAT, FALSE=COOL 
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Output: 

Name  Type  Description  

xOut1 BOOL First step state (ON/OFF) 

xOut2 BOOL Second step state (ON/OFF) 

xOut3 BOOL Third step state (ON/OFF) 

xOut4 BOOL Fourth step state (ON/OFF) 

 

FB_iHysteresis 

Signed Integer Hysteresis Function 

xOut=xClockwise if iPV value becomes lower/equal than iSet 

xOut is set to NOT(xClockwise) when iPV value becomes greater/equal than to iSetp+iDif.  

The output is forced to false in case iPv and/or iSetp are in alarm status (<=-32765) 

Input: 

Name  Type  Description  

iPv INT Measured Input 

iSetp INT Setpoint - default: 0 

iDif INT Differential - default: 10 (lower limited to 0) 

xClockwise BOOL Hysteresis direction 

Output: 

Name  Type  Description  

xOut BOOL Hysteresis Status 

 

FB_Thermostat 

This function block allows to manage a thermostat. 

If iPv or iSetp are in fault ore are broken, xIsOn is equal to FALSE. 

Input: 

Name  Type  Description  

xEn BOOL Enable thermostat 

iPv INT Measured Input 

iSetp INT Setpoint 

iDif INT Differential (lower limited to 0) 

xTypeHeatCold BOOL Thermostat type: TRUE=HEAT, FALSE=COOL 
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Output: 

Name  Type  Description  

xIsOn BOOL Thermostat Out 

 

FB_ThreeStepsRegulator 

This function block allows to manage a 3 steps regulator. 

If iPv or iSetp are in fault ore are broken, xOuts are equal to FALSE.  

Input: 

Name  Type  Description  

xEn BOOL Enable 

iPv INT Measured Input 

iSetp INT Setpoint 

iDiff INT 
Total setpoint differential for three steps 

activation (lower limited to 3) 

xTypeHeatCold BOOL Controller type: TRUE=HEAT, FALSE=COOL 

Output: 

Name  Type  Description  

xOut1 BOOL First step state (ON/OFF) 

xOut2 BOOL Second step state (ON/OFF) 

xOut3 BOOL Third step state (ON/OFF) 

 

FB_TwoStepsRegulator 

This function block allows to manage a 2 steps regulator. 

If iPv or iSetp are in fault ore are broken, xOuts are equal to FALSE. 

Input: 

Name  Type  Description  

xEn BOOL Enable 

iPv INT Measured Input 

iSetp INT Setpoint 

iDiff INT 
Total setpoint differential for two steps activation 

(lower limited to 2) 

xTypeHeatCold BOOL Controller type: TRUE=HEAT, FALSE=COOL 
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Output: 

Name  Type  Description  

xOut1 BOOL First step state (ON/OFF) 

xOut2 BOOL Second step state (ON/OFF) 

 

FB_uiHysteresis 

Unsigned Integer Hysteresis Function 

xOut is set to xClockwise if uiPV value becomes lower/equal than uiSet or uiPV equal 0 

xOut is set to NOT(xClockwise) when uiPV value becomes greater/equal than to uiSetp+uiDif. 

Input: 

Name  Type  Description  

uiPV UINT Process value 

uiSetp UINT Setpoint - default: 0 

uiDif UINT Differential - default: 10 

xClockwise BOOL Hysteresis direction 

Output: 

Name  Type  Description  

xOut BOOL Output 

 

iAlphaFilter 

iAlphaFilter filters the process value based on the uiAlpha coefficient. 

Input: 

Name  Type  Description  

iPv INT Process Value 

uiAlpha UINT 
Filter coefficients: 0=Filter Disabled 

9999=Maximum Filtering - Internally limited 

xReset BOOL Filter Reset 

 

Output: 

Name  Type  Description  

iFilteredPv INT Filtered Value 
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iPBtorKp 

Proportional band converted into proportional gain 

Return value: REAL 

Input: 

Name  Type  Description  

iPB INT iPb internally lower limited to 1 

usiProcessRes USINT 

iPb resolution: 0= 1*User Unit, 1=0.1*User Unit, 

2=0.01*User Unit, 3=0.001*User Unit, default=1, 

out of range force 1 

 

iPBtouiKp 

Proportional band converted into proportional gain. 

Internal round of 0.5 

Return value: UINT 

Input: 

Name  Type  Description  

iPB INT iPb internally lower limited to 1 

usiProcessRes USINT 

iPb resolution: 0= 1*User Unit, 1=0.1*User Unit, 

2=0.01*User Unit, 3=0.001*User Unit, default=1, 

out of range force 1 

 

OperatingHoursMinSecs 

The function block calculates the operating hours of the device. It increment operating time every 

hour for which machine is running and display it. 

Input: 

Name  Type  Description  

xDeviceOn BOOL Device ON input 

xReset BOOL Reset operating time 

ptrE2_OpHours @UDINT Pointer to retain Operating Hours 

Output: 

Name  Type  Description  

udiOpHours UDINT Device operating time (hours) 
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usiOpMinutes USINT Device operating time (minutes) 

usiOpSeconds USINT Device operating time (seconds) 

 

PIAutoTuning 

The PIAutoTuning function block measures the dynamic response of a control system and calculates 

automatically the parameters uiTi (integral time in seconds) and rKp (proportional gain) for that 

control system. These parameters can be connected to the parameter inputs of a PID AFB (for 

example PIDAdvanced). 

When autotuning is enabled, it induces oscillations in the process around the set-point. After the 

completion of 3 oscillations, autotuning calculates a set of PI parameters. In case of unsatisfactory 

result, try to change uiThreshold, which is internally limited between 4…1000. 

 

Consider that Autotuning starts when xStartAutoTune becomes TRUE when the block is already 

enabled (xEn = TRUE). If xStartAutoTune is TRUE, Autotuning starts also in case of transition of xEn 

to TRUE. 

When xEn changes from TRUE to FALSE, results of the last autotuning are delated.  

During the autotuning process the system is set to the minimum and maximum operating limits to 

measure the process response time. Ensure that the minimum and maximum operating limits are set 

correctly. 

Once the Autotuning is completed, it is possible to change usiMode runtime, and get the rKp and 

uiTi values.  
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NOTE:  

− This function block must be used together with the PIintAdvanced. 

− When the block is disable (xEn=FALSE) or in alarm (uiAlarmID<>0), as proportional gain and 

integral time there are the manual values. 

− The function block must be executed in the Timed task 

Versions: 

1.0.1 

- fixed usiProcessRes type from UINT to USINT 

Input: 

Name  Type  Description  

xEn BOOL Enable the function block 

xStartAutoTune BOOL 

Start/Stop the Auto tuning function (TRUE: rising 

edge activate autotuning, FALSE: autotuning 

disabled) 

xInversCntrl BOOL 
Inverse the control (TRUE: Cooling, FALSE: 

heating) 

usiMode USINT 

Mode to select the PI parameters (0 to 3, 

0=Manual control, 1=Slow control, 2=Medium 

control, 3=Aggressive control) 

iPv INT Process value (User Unit) 

iSet INT Set point (User Unit) 

rManualKp REAL Manual process gain (-300.0 to 300.0) 

uiManualTi UINT Manual integral time (0 to 6000*0.1s) 

iHighLimit INT High limit of PID (0 to 1000) 

iLowLimit INT Low limit of PID (0 to 1000) 

usiProcessRes USINT 

PV, Setup and error resolution: 0=1*User Unit, 

1=0.1*User Unit, 2=0.01*User Unit, default=1, out 

of range force 1 

uiThreshold UINT 
Setpoint Threshold (User Unit) – default: 10 – 

internally limited 4…1000 

Output: 

Name  Type  Description  

xAutoTune BOOL 
Auto tuning Status (TRUE: active FALSE: falling 

edge autotuning finished) 

iAutoTuneValue INT Auto tuning Value (iLowLimit to iHighLimit %) 

rKp REAL 
Manual or calculated proportional gain (-300.0 

to 300.0) 
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uiTi UINT 
Manual or calculated integral time (0 to 

6000*0.1s) 

uiMessageID UINT Alarm message 

uiAlarmID UINT Alarm identification 

Message ID 

Bit Value Description  

0 1 Autotuning in progress 

1 2 System is OK 

2 4 System is oversized 

3 8 System is undersized 

Alarm ID 

Bit Value Description  

0 1 Invalid Cycle time 

1 2 Invalid limit parameter 

2 4 Invalid manual PI parameters 

3 8 Invalid mode value 

4 16 Invalid changing during process 

5 32 System is not calculable 

PIintAdvanced 

The PIintAdvanced function block is designed for monitoring and controlling a wide variety of 

dependant processes. It includes the functions of dead band, manual mode, and hold. 

The PIintAdvanced function block can be used on various applications requiring regulation such as 

temperature control, pressure control, and flow control. 

This function block incorporates a PI algorithm. 

Use positive rKp for Heating controllers and negative for Cooling ones. 

Transition from Manual or Hold Mode is done in bumpless mode (if Integral part is enabled). 

Integral part is desaturated in case of HighLimit output with a constant time equal to Ti/10. 

NOTE:  

- The PIintAdvanced function block can be extended with the autotuning function. 

- This PI can be used only in Timed task 
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- This PI must be executed after a restart for 10 consecutive cycles to evaluate the Task it has been 

assigned, use of EN/ENO might cause AlarmID 1  

Input: 

Name  Type  Description  

xEn BOOL Enable the function block 

iPv INT Process value (usiPVSetpRes Resolution) 

iSetp INT Setpoint (usiPVSetpRes Resolution) 

xManualMode BOOL 
If TRUE the ManVal set the Analog Output 

(Default: FALSE) 

iManualValue INT 
Manual value to set the Analog Output 

(iLowLimit to iHighLimit %) 

xHold BOOL 
Freeze the value of the Analog output (iLowLimit 

to 1000, Default 1000) 

iHighLimit INT 
Upper limit for the Analog output (iLowLimit to 

1000) 

iLowLimit INT 
Low limit for the Analog output (0 to iHighLimit 

% Default: 0) 

uiDeadband UINT Deadband (usiPVSetpRes Resolution, default:0) 

xAutoTune BOOL Autotuning is active (Default: FALSE) 

iAutoTuneValue INT 
Autotuning value for the analog put (0 to 1000, 

Default: 0) 

rKp REAL Proportional gain (Default: 4.0) 

uiTi UINT Integral time (0.1s, Default: 0) 

usiProcessRes UINT 

PV, Setp, Deadband and error resolution: 

0=1*User Unit, 1=0.1*User Unit, 2=0.01*User, 

3=0.001*User Unit, default=1, out of range force 

1 

 

Output: 

Name  Type  Description  

iAnalog BOOL Analog output (0 to 1000*0.1%) 

iError INT 
Error between iSetp and iPv with Deadband 

(usiPVSetpRes Resolution) 

uiAlarmID UINT Alarm identification 

uiAlertID UINT Alert identification 
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Alarm ID: 

Bit  Value  Description  

0 1 Not used 

1 2 Invalid Low-High Limits (Auto Reset) 

 

Alert ID: 

Bit  Value  Description  

0 1 
Manual value out of valid range (internally 

limited) 

1 2 Equal low and high limits 

2 4 Active Autotune 

3 8 Kp=0 

4 16 
Probe error PV<-32764 (output forced to 

lowlimit, I part equal to low limit) 

5 32 Resolution Error 

6 64 Invalid Cycle Time - Task (reset on xEn T-->F) 

 

PWMController 

If xPeriodSyncUpdate is equal to FALSE,  iActiveDuty, which is the duty cycle applied, will be updated 

runtime until xPWMOut is TRUE or at the period start. 

Otherwise if xPeriodSyncUpdate=TRUE, iActiveDuty will be updated only at the begin of the period.  

iDuty input requires to switch off the period. 

If iPeriod is equal to zero and iDuty is greater then iMinDuty, xPWMOut will be TRUE. 

If iPeriod is equal to zero and iDuty is  less then iMinDuty, xPWMOut will be FALSE. 

NOTE: 

- It must be used in Timed Task and a defined instance can be executed only once per cycl  

Warning: each PLC cycle the refresh is mandatory 

Version: 

1.0.1 

- Avoid output update from 100-iMinDuty% to 100% of the period  

- Added xPeriodSyncUpdate in order to update dutycycle only at Period start  

Input: 
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Name  Type  Description  

xEn BOOL If FALSE out is always FALSE 

iDuty INT Duty cycle 0...1000 

iMinDuty INT Minimum On Duty cycle 0...1000 

iPeriod INT Period length [sec/10] 

xPeriodSyncUpdate BOOL 
Duty cycle and Period updated only at period 

start 

Output: 

Name  Type  Description  

xPWMOut BOOL PWM controlled output 

iActiveDuty INT Current Applied Duty cycle  

 

RampLimiter 

This function block allows to obtain a smooth variation of iOut to avoid abrupt modifications.  

Time and step of the ramp can be set using uiAmplStep and uiTimeStep. 

When xEn=TRUE, the output is updated every uiTimeStep and increase/decrease of a maximum 

value equal to uiAmplStep. 

uiTimeStep and uiAmplStep are internally limited at the bottom to 1 

When xEn=FALSE, the ramp is disabled and iOut=iSignalIn 

Input: 

Name  Type  Description  

xEn BOOL Enables ramp 

iSignalIn INT Input signal 

uiAmplStep UINT Amplitude step to allow smooth variations 

uiTimeStep UINT Time step to allow smooth variations [0.1s] 

Output: 

Name  Type  Description  

iOut INT Output signal 
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Safety Information 
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Before You Begin 

General. The products specified in this document have been tested under actual service conditions. 

Of course, your specific application requirements may be different from those assumed for this and 

any related examples described herein. In that case, you will have to adapt the information provided 

in this and other related documents to your particular needs. To do so, you will need to consult the 

specific product documentation of the hardware and/or software components that you may add or 

substitute for any examples specified in this documentation. Pay particular attention and conform to 

any safety information, different electrical requirements and normative standards that would apply 

to your adaptation. 

© 2020 Schneider Electric. All rights reserved.  

 

WARNING:  REGULATORY INCOMPATIBILITY 

Be sure that all equipment applied and systems designed comply with all applicable local, regional 

and national regulations and standards. Failure to follow these instructions can result in death, serious 

injury, or equipment damage. 

Note. Electrical equipment should be installed, operated, serviced, and maintained only by qualified 

personnel. No responsibility is assumed by Schneider Electric for any consequences arising out of 

the use of this material. A qualified person is one who has skills and knowledge related to the 

construction and operation of electrical equipment and its installation, and has received safety 

training to recognize and avoid the hazards involved. Failure to observe this information can result 

in injury or equipment damage. 

The use and application of the information contained herein require expertise in the design and 

programming of automated control systems. Only the user or integrator can be aware of all the 

conditions and factors present during installation and setup, operation, and maintenance of the 

machine or process, and can therefore determine the automation and associated equipment and the 

related safeties and interlocks which can be effectively and properly used. When selecting 

automation and control equipment, and any other related equipment or software, for a particular 

application, the user or integrator must also consider any applicable local, regional or national 

standards and/or regulations. 
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Some of the major software functions and/or hardware components used in the proposed 

architectures and examples described in this document cannot be substituted without significantly 

compromising the performance of your application. Further, any such substitutions or alterations 

may completely invalidate any proposed architectures, descriptions, examples, instructions, wiring 

diagrams and/or compatibilities between the various hardware components and software functions 

specified herein and in related documentation. You must be aware of the consequences of any 

modifications, additions or substitutions. 

A residual risk, as defined by EN/ISO 12100-1, Article 5, will remain if: 

• it is necessary to modify the recommended logic and if the added or modified components are 

not properly integrated in the control circuit; 

• you do not follow the required standards applicable to the operation of the machine, or if the 

adjustments to and the maintenance of the machine are not properly made (it is essential to 

strictly follow the prescribed machine maintenance schedule); 

• the devices connected to any safety outputs do not have mechanically-linked contacts. 
 

 

CAUTION:  EQUIPMENT INCOMPATIBILITY 

Read and thoroughly understand all device and software documentation before attempting any 

component substitutions or other changes related to the application examples provided in the 

document. Failure to follow these instructions can result in injury, or equipment damage. 

 

Start-Up and Test 

Before using electrical control and automation equipment after design and installation, the 

application and associated functional safety system must be subjected to a start-up test by qualified 

personnel to verify correct operation of the equipment. It is important that arrangements for such 

testing be made and that enough time is allowed to perform complete and satisfactory testing. 
 

 

CAUTION:  EQUIPMENT OPERATION HAZARD 

• Verify that all installation and set up procedures have been completed. 

• Before operational tests are performed, remove all blocks or other temporary holding means used 

for shipment from all component devices. 

• Remove tools, meters, and debris from equipment. 

Failure to follow these instructions can result in injury, or equipment damage. 

Verify that the completed system, including the functional safety system, is free from all short circuits 

and grounds, except those grounds installed according to local regulations. If high-potential voltage 

testing is necessary, follow the recommendations in equipment documentation to help prevent injury 

or equipment damage. 
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Operation and Adjustments 

Regardless of the care exercised in the design and manufacture of equipment or in the selection and 

ratings of components, there are hazards that can be encountered if such equipment is improperly 

installed and operated. 

In some applications, such as packaging machinery, additional operator protection such as point-of-

operation guarding must be provided. This is necessary if the hands and other parts of the body are 

free to enter the pinch points or other hazardous areas where serious injury can occur. Software 

products alone cannot protect an operator from injury. For this reason, the software cannot be 

substituted for or take the place of point-of-operation protection. 
 

 

WARNING:  UNGUARDED MACHINERY CAN CAUSE SERIOUS INJURY  

• Do not use this software and related automation equipment on equipment which does not have 

point-of -operation protection.  

• Do not reach into machinery during operation.  

Failure to follow these instructions can result in death, serious injury, or equipment damage. 

Ensure that appropriate safeties and mechanical/electrical interlocks related to point-of-operation 

protection have been installed and are operational before placing the equipment into service. All 

interlocks and safeties related to point-of-operation protection must be coordinated with the related 

automation equipment and software programming. 

Note. Coordination of safeties and mechanical/electrical interlocks for point-of-operation protection 

is outside the scope of the examples and implementations suggested herein. It is sometimes possible 

to adjust the equipment incorrectly and this produce unsatisfactory or unsafe operation. Always use 

the manufacturer instructions as a guide to functional adjustments. Personnel who have access to 

these adjustments must be familiar with the equipment manufacturer instructions and the machinery 

used with the electrical equipment.   

Only those operational adjustments actually required by the machine operator should be accessible 

to the operator. Access to other controls should be restricted to help prevent unauthorized changes 

in operating characteristics. 

 

Limitation of liability. The user retains full responsibility for testing the hardware and software solution 

where the Application Addons library contents are used.  

 


