ISAGRAF FUNCTION BLOCKS

This document highlights the User built ISaGRAF function blocks that have been custom developed, on top of the already available ISaGRAF function blocks, to be used in
the programming of the Kingfisher RTUs. These custom function blocks have been split into two distinct categories.

User built Function Blocks that are created using pre-existing ISaGRAF only functions and function blocks are part of the “GENERIC LIBRARY” and can be included in any
Toolbox PLUS project.

User built Function Blocks that are created using pre-existing ISSGRAF as well as KINGFISHER functions and function blocks are part of the “KINGFISHER_ISAGRAF_LIBRARY”
project. These user built function blocks need to be exported from ISaGRAF and then imported back into any Toolbox PLUS project as required.

GENERIC LIBRARY
Name: GEN_LIB_DEBOUNCE_FILTER_DI

Purpose: Takes a Digital value and applies a time based Debounce filter to it, before indicating it’s actual state. This ensures that intermittent changes of state on the digital
value is not taken into account.

Input and Output parameters:

+ +

GEN_LIB_DEBOUNCE_FILTER_DI

M arne | Short n.... | Type | Direction | Comment |
Enableln_BOOL EM BOOL [Fput Enable Function Block,
[nputvfar_BOOL M BOOL [Fput Dhigitall pk
DebounceTime_TIME TIME TIME [Fput Debounce Filker Time
Enabledut_BOOL EMO BOOL Cukput Finizhed Function Block,
Qutputhfar_BOOL ouT BOOL Cukput ki apped Output Y ariable
ElapzedTime_TIME ELTH TIME Local ElapzedTime

Description:
Below is a description of the functionality of this function block

1. Takes the INPUT value and starts an ON_DELAY Timer.
2. When Timer has expired, reflect the INPUT value on the OUTPUT.
3. If INPUT value changes before timer has expired, then ON_DELAY timer is reset.



Name: GEN_LIB_Al_SCALING_LEVEL

Purpose: Being able to convert a RAW input value into an ENGINEERING value and also calculate the relevant alarms (like High Alarm, Low Alarm, Loop Fail Alarm, etc.).
Mainly used for scaling Level related values (like Tank Level).

Input and Output parameters:

) ) GEN_LIB_Al_SCALING_LEVEL

M arne | Shart ... | Tupe | Direction | Cornrment
Enableln_BOOL EM BOOL [mput Enable Function Block,
A& HPUT IM_R DINT [mput Input ¥ anable
Engtdint/al_thd ErIMN REAL [mput Engineering Mirirmurm % alue in b
Engtaxtial_tM E REAL [mput Engineering Masimum % alue in bk
CornvH awbdin CRMM DINT [mput Converted Raw Minimum value
CormeH avbd CRk: DINT [mput Converted Raw Maximum Walue
EngLowS etpaint SP_L REAL [mput Engineering Low Setpaint
EnglowlLowSetpoint SPLL REAL [mput Engineering Low Low Setpaint
EngHighSetpoint SP_H REAL [mput Engineering High Setpoint
EngHighHighS etpaint SPHH REAL [mput Engineering High High Setpoint
AlarmDE_Mb D_kdk REAL [mput Alarm Deadband in kM
AlarmDE_PRCHT D_PC REAL [mput Alarm Deadband in Percentage
AlarmDebounce_TIME A_DT TIME [mput Alarm Debounce Time
EnableCut_BOOL EMHO BOOL Cutput Finizhed Function Block,
Error ERRA BOOL Cutput Error in Function Block,
Engtalue Eval REAL Cutput Enginnering Converted YWalue
ConB awh alue CRWL DINT Cutput Converted Raw WValue
HighSP_Alarm HS P, BOOL Cutput High Setpoint Alarm
High_High_5PF_alarm HH_A, BOOL Cutput High High Setpaint Alarm
LowSP_alarm LSPA BOOL Cutput Lows Setpoint Alarm
Low_Low SP_Alarm LL_A BOOL Cutput Lows Low Setpoint Alarm
LoopF aildlarm LFAL BOOL Cutput Loop Fail Alarm

Description:
Below is a description of the functionality of this function block

Converts the RAW Input value (0-32760) into and ENGINEERING Value (in mm) as well as a RAW value in a different range.

If the RAW input value is less than 3.6mA or greater than 20mA, then set Loop Fail Alarm, else clear Alarm

If the ENGINEERING Value is above the High Setpoint and below the Low Setpoint, then set the alarms appropriately.

Only clear alarms if the ENGINEERING Value if the greater than or lower than the deadband value specified and the debounce timer has expired.
The deadband value is fixed at 50m for levels less than 10 metres and is calculated as a percentage for level greater than 10 metres.
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Name: GEN_LIB_AI_SCALING

Purpose: Being able to convert a RAW input value into an ENGINEERING value and also calculate the relevant alarms (like High Alarm, Low Alarm, Loop Fail Alarm, etc.).
Used for scaling of generic Analog Values.

Input and Output parameters:

+ +

GEN_LIB_Al_SCALING

I arne | Short n... | Type | Direction | Comment
Enableln_BOOL EM BOOL [rput Enable Function Block,
RAWwARNPUT IM_R DIMT [rput [nput W ariable
E nighdintal ERIM REAL [rput Engineering Minirmurn % alue
E nighd autf al E kit REAL [rput Engineering M axirmun % alue
CorwB awtdin CRMM DIMT [rput Corverted Baw Minirurm value
CorwB avabd ax CRb DIMT [rput Corverted Baw Maximurn Y alue
E nigLowS etpaint SP_L REAL [rput Engineering Low Setpaint
E nigL ol awiS etpaint SPLL REAL [rput Engineering Law Low Setpaint
E nigHighs etpaint SP_H REAL [rput Engineering High S etpaint
E ngHighHighS etpaint SPHH REAL [rput Engineering High High Setpaint
AlarmDB ALDBE REAL [rput Alarm Deadband of averall Bah value
AlarmDebounce_TIME A_DT TIME [rput Alarm Debounce Time
Enable0ut_BOOL EMO BOOL Cukput Finizhed Function Black,
Erriar ERR BOOL Cukput Errar in Function Block,
Enigvallie Bl REAL Cukput Enginnering Converted Walue
ConBawtfalie CRWL DIMT Cukput Corverted Baw Y alue
High5P_Alarm HSPA, BOOL Cukput High Setpaint Alarm
High_High_SP_Alarm HH_A BOOL Cukput High High Setpaint Alarm
Lanw5P_Alarm LSPA BOOL Cukput Lo Setpaint Alarm
Law_Low SP_Alarm LL_A BOOL Cukput Lo Low Setpaint Alarm
LaopF ailAlarm LFAL BOOL Cukput Loop Fail Alarmm

Description:
Below is a description of the functionality of this function block

Converts the RAW Input value (0-32760) into and ENGINEERING Value as well as a RAW value in a different range.

If the RAW input value is less than 3.6mA or greater than 20mA, then set Loop Fail Alarm, else clear Alarm

If the ENGINEERING Value is above the High Setpoint and below the Low Setpoint, then set the alarms appropriately.

Only clear alarms if the ENGINEERING Value if the greater than or lower than the deadband value specified and the debounce timer has expired.
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Name: GEN_LIB_FLOW_STATISTICS

Purpose: Takes an Analog value (Flow) and calculates the Flow Rate as well as the Minimum and Maximum Flow Rate for a day. It can also Rollover today’s data to
yesterday’s data if required.

Input and Output parameters:

+ +

GEN_LIB_FLOW STATISTICS

M arne | Short n... | Type | Direction | Comment
Enableln EM BOOL [Fpuat Enable IM
E g allnput Bt REAL [rput Engineering &nalog Y alue
FallowerFlag RFLG BOOL [nput A allaver Flag
Enableut EHO BOOL Cutput Enable Out
FlowRateTDY_EL_DINT FTEL DIHT CQutpuat Flov Bate Today in kL DINT
FlawR atev' DYy _KL_DIMT FikL DIMT Cutput Flaw Rate Yesterday in KL DIMT
FlowRateTDY_ML_DIMT FThL DT Cutpuit Flow Rate Today in ML DIMT
FlowR ate'Dy_ML_DIMT FriL DIHT CQutpuat Flow Rate Yesterday in ML DINT
MinFlowRate_DIMT FRIM DIMT Cutput Minirnum Flow Rate DIMT
b axFlowRate_DIMT FR DIMT Cutput t aximurn Flaw Rate DIMT
MinFlowR ate DY _DIMT FrAMy DINT Cutput Minimum Flow Bate Yesterday DINT
b arFlowRate DY _DIMT Fhde’ DIHT CQutpuat b arirmum Flow Bate Yesterday DIMT

Description:
Below is a description of the functionality of this function block

Takes the Engineering INPUT value and every second increments the Flow Rate in KL. It also calculates the Flow Rate in ML.

If the INPUT value is less than the Minimum Flow Rate for 15 seconds, it updates the Minimum Flow Rate.

If the INPUT value is greater than the Maximum Flow Rate, the Maximum Flow Rate is updated.

On rising edge of the Rollover Flag, today’s flow rates are copied across to yesterday’s flow rates and then reset back to 0.

On the rising edge of the Rollover Flag, today’s minimum and maximum flow rates are copied across to yesterday’s flow rates and the current INPUT values is
copied across to the minimum and maximum flow rate. They will be updated when the function block is called next.
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Name: GEN_LIB_PUMP_STATISTICS

Purpose: Takes a Digital value (Pump Start) and calculates the number of Pump Starts for a Day as well as the total hours the pump has been running. It can also Rollover
today’s data to yesterday’s data if required.

Input and Output parameters:

GEN_LIB_PUMP_STATISTICS

t arne | Short n... | Type | Direction | Cormment
Enableln EM BOOL [ Fipat Enable M
Furmplnput FrP BOOL [ripLt Furmp [nput
RalloverFlag RFLG BOOL [ipLt Rallover Flag
EnableCiut EMO BOOL Cukput Enable Ot
PurmpStartsTDY FsSTD DIMT Cutput Purp Starts Today
PurmpStartsy'Dy PSYD DIMT Cutput Purnp Starts esterday
FPumpHrzRunT DY FRTD DIMT Cakput Purmp Hours Run Today
PurpHrzRuny'Dy FRYD DIMT Cutput Purp Hours Bun vesterday

Description:
Below is a description of the functionality of this function block

1. On every Rising edge of the INPUT value, it increments the number of pump starts for the day.
2. Every Hour, when INPUT is true, it increments the total hours the pump has run.
3. Onrising edge of the Rollover Flag, today’s pump starts and hours run are copied across to yesterday’s pump starts and hours run and then reset back to 0.



Name: GEN_LIB_MULTICOPY_16_DINT
Purpose: Allows you to map 16 input values of type DINT to 16 output values of type DINT.

Input and Output parameters:

GEN_LIB_MULTICOPY_16_DINT

M ame | Short n... | Type | Direction | Comment
Enableln_BOOL EM BOOL Input Enable Function Block
Inputi IM1 DINT Input Local Register 1
Inputs IM2 DIMT Input Local Register 2
Inputa M3 DIMT It Local Register 3
Inputd M4 DIMT It Local Register 4
InpLts N5 DINT It Local Register 5
InputE IMB DINT Input Local Register B
Inputy MY DIMT Input Local Register 7
Inputs M3 DIMT Input Local Register 8
Inputd M9 DIMT It Local Register 9
Input1d IM10 DIMT Ikt Local Register 10
Irput1 IM11 DINT It Local Register 11
Inputl2 IM12 DINT Input Local Register 12
Inputl3 IM13 DIMT Input Local Register 13
Inputld IM14 DIMT It Local Register 14
Input15 IM15 DIMT It Local Register 15
Input16 IN16 DIMT Input Local Register 16
Enable0ut_BOOL EMO BOOL Output Finighed Function Block
Output] a7 DINT Output M apped Register 1
Output2 arz DIMT COutput M apped Register 2
Output3 aTa DIMT COutput M apped Register 3
Outputd aT4 DIMT COutput M apped Register 4
Outputh aTh DINT Output Mapped Reqgister 5
Outputs aTh DINT Output M apped Reqister B
Outputy aTr DIMT Output M apped Register 7
Outputd aTa DIMT COutput M apped Register 8
Outputy aTa DIMT COutput M apped Register 9
Output10 aTin DIMT Output M apped Register 10
Output]d a7 DINT Output Mapped Reqister 11
Output]2 a7z DINT Output Mapped Register 12
Output]3 o713 DIMT Output M apped Register 13
Output14 714 DIMT COutput M apped Register 14
Outputls aT14a DIMT COutput M apped Register 15
Output1B 0T16 DIMT Output M apped Register 16

Description:
Below is a description of the functionality of this function block

1. Each INPUT (type DINT) is copied across to an OUTPUT (type DINT)
2. For example, INPUT1 is copied to OUTPUT1, INPUT2 is copied to OUTPUT2 and so on.



Name: GEN_LIB_DINT_TO_16_BOOL
Purpose: Allows you to map the lower 16 bits of the INPUT value (of type DINT) to 16 individual OUTPUTS (of type BOOL / BINARY)

Input and Output parameters:

GEN_LIB_DINT TO_16_BOOL

M ame | Short ... | Tupe | Direction | Comment
Enableln_BOOL EM BOOL [Fiput Enable Function Block
[nput_ DIMT NP DIMT [ Fipt [niput % aniable
EnableCut_BOOL EMO BOOL Cukput Finizhed Function Block
Error_BOOL ERR BOOL Cutput Error in Function Block
Bit_1_BOOL B_1 BOOL Cukput Bit 1 of Input W alue
Bit_2 BOOL B 2 BOOL Cukput Bit 2 of Input v alue
Bit_3 BOOL B_3 BOOL Cutput Bit 3 of Input Yalue
Bit_4 BOOL B_4 BOOL Cutpit Bit 4 of Input Walue
Bit_5 BOOL B_& BOOL Cutput Bit 5 of Input Walue
Bit_&_BOOL B B BOOL Cukput Bit & of Input ¥ alue
Bit_¥ BOOL B Y BOOL Cutput Bit 7 of Input Walue
Bit_8 BOOL B_& BOOL Cukput Bit 8 of Input W alue
Bit_9 BOOL B 9 BOOL Cutput Bit 3 of Input Yalue
Bit_10_BOOL B_10 BOOL Cutput Bit 10 af Input W alue
Bit_11_BOOL B 11 BOOL Cukput Bit 11 af Input W alue
Bit_1z_BOOL B_12 BOOL Cutput Bit 12 af Input W alue
Bit_13 BOOL B 13 BOOL Cutpit Bit 13 of [nput ' alue
Bit_14 BOOL B 14 BOOL Cutput Bit 14 af Input W alue
Bit_15_BOOL B_15 BOOL Cukput Bit 15 af Input W alue
Bit_16_BOOL B 16 BOOL Cutput Bit 16 af Input W alue

Description:
Below is a description of the functionality of this function block

1. The lower 16 bits of the INPUT (type DINT) variable is copied across to 16 individual OUTPUTSs (type BOOL)
2. For example, Bit 0 of INPUT is copied to OUTPUT]L, Bit 1 of INPUT is copied to OUTPUT2 and so on.



Name: GEN_LIB_16_BOOL_TO_DINT
Purpose: Allows you to map 16 individual INPUT values (of type BOOL) to the lower 16 bits of an OUTPUT value (of type DINT)

Input and Output parameters:

GEN_LIB_16_BOOL_TO_DINT

M ame | Shart ... | Type | Direction | Cormment
Enableln_BOOL EM BOOL [ripLit Enable Function Block,
Bit_1_BOOL B_1 BOOL [ripLit Bit 1 af [nput W alue
Bit_Z_BOOL B_2 BOOL [npLik Bit 2 af [nput W alue
Bit_2_BOOL B_3 BOOL [nput Bit 2 of [nput Walue
Bit_4 BOOL B_4 BOOL [nput Bit 4 of Input % alue
Bit_ 5 BOOL B & BOOL [ripLit Bit & af [nput W alue
Bit_E_BOOL B B BOOL [ripLit Bit & aof [nput % alue
Bit_Y_BOOL B_¥ BOOL [ripLit Bit ¥ af [nput W alue
Bit_&_RBOOL B_& BOOL [npLik Bit 8 aof [nput W alue
Bit_9_BOOL B A9 BOOL [npLik Bit 9 af [nput W alue
Bit_10_BOOL B_10 BOOL [nput Bit 10 of Input Y alue
Bit_11_BOOL B 11 BOOL [npuit Bit 11 of Input Walue
Bit_12 BOOL B 12 BOOL [ripLit Bit 12 of Input Walue
Bit_13_BOOL B_13 BOOL [ripLit Bit 13 of Input Walue
Bit_14_BOOL B_14 BOOL [npLk Bit 14 of Input Walue
Bit_15_BOOL B_1h BOOL [npLik Bit 15 of Input Walue
Bit_16_BOOL B_16 BOOL [nput Bit 16 of Input Y alue
EnableQut_BOOL EMO BOOL Olutput Finished Function Block
Qutput_DIMT auT DIMT Output Cutput Y ariable
Errar_BOOL ERR BOOL Output Errar in Function Block,

Description:
Below is a description of the functionality of this function block

1. The 16 individual INPUTs (type BOOL) are copied across to the lower 16 bits of the OUTPUT (type DINT)
2. Forexample, INPUT1 is copied across to Bit 0 of OUTPUT, INPUT2 is copied across to Bit 1 of OUTPUT, and so on.



KF Specific Function Blocks
Name: KF_LIB_DNP_EVENT_LOGGING

Purpose: This function block allows you to generate a DNP Event log based on time. If time is 0, then the event log is generated straight away, else it is created based on
time specified. You also have to specify the Class (1, 2 or 3) of event.

Input and Output parameters:

+ +

KF_LIB_DNP_EVENT LOGGING

M ame | Short n... | Type | Direction | Comment | 1 |
Enableln EM BOOL [Fiput Enable IM
Logv ariable WaHR STRING [ Fipt EventLogy ariable 20
Time_Minutes ThIM DINT [ Fipt Time in Minutes to be uzed for event logging
Ewent_%ariation E WA JSINT | Fipt Ewent Wariation uszed for USER TY'PE
Clazs CLS SIMNT | Fiput Specify Clazz of EventLog
EnabledUT EMO BOOL Cutput Enable Out
Error ERRA BOOL Cutput Error in Creating Event Log
Create_Log KF_EVEMT_LOG Local Create Kingfizher Event Log
StiLength DINT Local String Length
Tirne_M5 DIMT Local Timne In Millizeconds
Blirk Tirne TIME Local
Tirner_BLIME, BLIME Local Actual Blink Timer
EdgeTrig R_TRIG Local Rizing Edge Trigger

Description:
Below is a description of the functionality of this function block

1. Checks to see if all INPUT parameters specified is within the ranges allowed.
2. Iftime s O, creates a new DNP Event Log and with the correct Event variation and Class
3. Iftime is greater than 0, then waits till the timer has expired, and then creates a new DNP Event Log and with the correct Event Variation and Class



Name: KF_LIB_MODULE_FAULT_DETECTION

Purpose: This function block allows you to specify a range of slot numbers that can be checked to see if the physical module present on the backplane matches the module
configured in the software. An error indicates a mismatch or missing module.

Input and Output parameters:

T T

KF_LIB_MODULE_FAULT DETECTION

M ame | Short n... | Type | Direction | Comment

EnablelM EM BOOL [ Fpuat Enable IM

FirztSlot F_SL T [nput Fizt Slat to be monitared

Last5lot L 5L LINT [ Fpuat Last Slat to be monitored

EnableOut EMHO BOOL Qukput Enable Out

Error MERR BOOL Cukput b odule ERROR

Slat SLER LINT Cutput Slot where first eror was detected

] [ ndex IMT Lioczal [ndesx to run through zlots

Module0l, kF_GET_MODULE_QK Local

Description:
Below is a description of the functionality of this function block

1. Checks to see if all INPUT parameters specified is within the ranges allowed.
2. Based on the First Slot and Last Slot entered, check every slot to see if the module configured matches the actual module in the slot.
3. If it matches, then move to the next slot, else indicate Module Error and also the Slot where error is indicated.

NOTE: The Generic Library as well as “Kingfisher ISaGRAF Library” Toolbox PLUS project are available for download from our website.



