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About the Manual mEﬂ

ABOUT THE MANUAL

This manual provides thenecessary information for the configuratio of Pump Genius Simplex Multipump and
Multiplex application developed with the CFW500 inverter SoftPLC function. Thiapplication manual must be
used together with the CFW500 user’s manual, the SoftPLC function manual and the WLP software manual.

ABBREVIATIONS AND DEFINITIONS

PLC

CRC
RAM
usB
WLP

Programmable Logic Controller

Cycling Redundancy Check

Random Access Memory

Universal Serial Bus

Ladder Language Programming Software

NUMERICAL REPRESENTATION

Decimal numbers are represented by means of igjits without suffix. Hexadecimal numbers are represented with
the letter 'h' after the number.

Pump Genius |6



ick Parameter Reference, Faults and Alarms

Quick Parameter Reference, Faults and Alarms ~~~ WEQ [ue
QUICK PARAMETER REFE RENCE

PUMP GENIUS SIMPLEX

P1010

s I S

Pump GeniusSimplex Application
Version

0.00 to 10.00

T s P

ro

SPLC

e

153

P1011

Control Setpoint

-32768 to 32767 [Eng. Un. 1]

200

rw

SPLC

107

P1012

Control Setpoint 1

-32768 to 32767 [Eng. Un. 1]

200

SPLC

107

P1013

Control Setpoint 2

-32768 to 32767 [Eng. Un. 1]

230

SPLC

107

P1014

Control Setpoint 3

-32768 to 32767 [Eng. Un. 1]

180

SPLC

107

P1015

Control Setpoint 4

-32768 to 32767 [Eng. Un. 1]

160

SPLC

107

P1016

Control Process Variable

-32768 to 32767 [Eng. Un. 1]

ro

SPLC

153

P1017

Control Auxiliary Varig

0to 32767 [Eng. Un. 2]

ro

SPLC

153

P1018

Setpoint of the PID Controller in Man
Mode

0.0 to 500.0 Hz

0.0 Hz

SPLC

112

P1019

Pump Genius Simplex Logical Status

Bit 0 = Sleep Mode Active
(A750)

Bit 1 = Pipe Charging (A752)
Bit 2 = Sleep Boost Actie
(A756)

Bit 3 = Low Level PV (A770)
Bit 4 = Low Level PV (F771)
Bit 5 = High Level PV (A772)
Bit 6 = HighLevel PV (F73)
Bit 7 = Low Level Auxiliary
Variable (A774)

Bit 8 = Dry Pump (A780)

Bit 9 = Dry Pump (F781)

Bit 10 = External Sensor
Protection (A782)

Bit 11 = External Sensor
Protection (F783)

Bit 12 = Reserved

Bit 13 = Deragging in Executic
(A794)

Bit 14 = Pump Cl@ging
detected (A790)

Bit 15 = Excess of Clogging
(F791)

ro

SPLC

157

P1020

Control Setpoint Selection Source

1 = Setpoint via Analodnput
All

2 = Setpoint via Analog Input
Al2

3 = Setpoint via Analog Input
Al3

4 = Setpoint via HMI or
Communication Netwrks
(P1011)

5 = Two Setpoints via Digital
Input DI4 (P1012 and P1013)
6 = Three Setpoints via Digital
Inputs D14 and DI5 (P1012,
P1013 and P1014)

7 = Four Setpoints via Digital
Inputs D14 and DI5 (P1012,
P1013, P1014 and P1015)

SPLC

108

P1021

Contrd Process Variable Selection
Source

0 = Without Control Process
Variable (Disable the PID
Controller)

1 = Control Process Variable
Analog Input Al1

2 = Control Process Variable
Analog Input Al2

3= Control ProcessVariable vi
difference between Aniag
Input Al1 and AI2 (AlL AI2)

4 = Control Process Variable

Analog Input AI3

SPLC

100

Pump Genius |7



ick Parameter Reference, Faults and Alarms

Quick Parameter Reference, Faults and Alarms  LIEQ

P1022 |Control ProcessVariable Sensor -32768 to 32767 [Eng. Un. 1 0 SPLC | 101
Minimum Level
P1023 |Control Process Variable Sensor -32768 to 32767 [Eng. Un. 1 400 SPLC | 101
Maximum Level
P1024 |Vdue for Low Level Alarm for the -32768 to 32767 [Eng. Un. 1 100 SPLC | 134
Control Process Variable
P1025 [Time Delaydr Low Level Fault for the| 0 to 32767 s Os SPLC | 135
Control Process Variable (F771)
P1026 |Value for High Level Alarm for the -32768 to 32767 [Eng. Un. 1 350 SPLC 136
ControlProcess Variable
P1027 [Time Delay for High Level Fault for th 0 to 32767 s Os SPLC | 136
Control Pra@ess Variable (F773)
P1028 |Selection of Control Action of the PID| 0 = Disable the PID Controll 1 SPLC 112
Controller 1 = Direct Mode
2 = Reverse Mode
P1029 |Operation Mode of the PID Controllerr 0 = Manual 1 SPLC | 113
1 = Automatic
2 = Manual or Automatic
Selection via DI3
P1030 |Automatic Adjustment of the PID 0 = P1011 Off and P1018 Of 0 SPLC | 113
Controller Setpoint 1=P1011 On and P1018 Of
2 =P1011 Off andP1018 On
3 =P1011 On and P1018 O
P1031 |PID Proportional &n 0. 00 to 320. 00 1.00 SPLC | 111
P1032 |PID Integral Gain 0. 00 to 320. 00 25.00 SPLC 111
P1033 |PID Derivative Gain 0. 00 to 320. 00 0.00 SPLC | 111
P1034 |ControlProcess Variable Deviation to| -32768 to 32767 [Eng. Un. 1 30 SPLC | 116
Wake up the Pump Genius
P1035 |Control Process Variable Level for -32768 to 32767 [Eng. Un. 1 180 SPLC | 116
Starting the Pump Genius
P1036 |[TimeDelay to Wake up ofStarting by | 0 to 32767 s 5s SPLC 116
Level the Pump Genius
P1037 |Pump Motor Speed below which Pmp| 0.0 to 500.0 Hz 42.0 Hz SPLC | 117
Genius goes to Sleep Mode
P1038 [Time Delay for Pump Genius goes to| 0 to 32767 s 10s SPLC | 117
Sleep Mode
P1039 |Sleep Boost Offset -32768 to 32767 [Eng. Un. 1] 0 SPLC | 120
P1040 |Sleep Boost Maximum Time 0to 32767 s 15s SPLC | 120
P1041 |Pipe Charging Time 0 to 65535 s 30s SPLC | 122
P1042 |Maximum Output Current during the | 0.0 to 3200.0 A 0.0A SPLC | 124
Pipe Charging
P1043 |Motor Speed for Dry Pump 0.0 to 50.00 Hz 54.0 Hz SPLC | 137
P1044 |Motor Torque for DryPump 0.0 to 100.0 % 20.0 % SPLC 137
P1045 [Time Delay for Dry Pump Fault (F781 0 to 32767 s Os SPLC | 137
P1046 [Time Delay for Pum Protection via 0to 32767 s 2s SPLC | 139
External Sensor Fault (F783)
P1047 |Control Auxiliary Variable Selection | 0 = Without Protection via 0 50 141
Source for Pump Protection Control Auxiliary Variable
1 = Control Auxiliary Variabl
via Analog Input All
2 = Control Auxiliary Variabl
via Analog Input Al2
3 = Control Auxiliary Variabl
via Analog Input Al3
P1048 Control Auxiliary Variable Sensor 0to 32767 [Eng. Un. 2] 1000 50 142
Maximum Level (Range)
P1049 \Value to detect Low Level oEontrol | 0to 32767 [Eng. Un. 2] 250 50 143
Auxiliary Variable
P1050 |Control Setpoint in Low Level -32768 to 32767 [Eng. Un. 1 160 50 143
P1051 [Hysteresis to reactivate the Control | 0to 32767 [Eng. Un. 2] 100 50 143
Setpoint

Pump Genius |8



ick Parameter Reference, Faults and Alarms

Quick Parameter Reference, Faults and Alarms  LIEQ

. . Factory User .
Parameter Description Adjusta ble Range Setting Setting Properties | Groups Page
P1052 |Execution Mode of the Deragging 0 = Not Execute Deragging 0 50 145
Function Function
1 = Executes with Commano
to Run the Pump
2 = Executes with Commano
via Digital Input DI2
3 = Executes when the
Clogging of Pump is Detecte
P1053 |Number of Cycles for Deragging 0to 100 5 50 145
P1054 |Speed Referene for Deragging 0.0 to 500.0 Hz 20.0 Hz 50 146
P1055 |Deragging Run Time 0to 32767 s 10s 50 146
P1056 |Deragging Stop Time 0to 32767 s 3s 50 146
P1057 |Motor Current to detect Clogging of | 0.0 to 3200.0 A 20.0 A 50 146
Pump
P1058 [Time Delay taletect Clogging of 0to 32767 s 60 s 50 146
Pump
P1059 |Number of consecutives Clogging to | 0 to 100 5 50 147
generate theFault (F791)

Pump Genius |9



ick Parameter Reference, Faults and Alarms

Quick Parameter Reference, Faults and Alarms ~~ WEQ [ue
PUMP GENIUS MULTIPUMP

P1010 | Pump Genius Multipump Application 0.00 to 10.00 ro SPLC | 155
Version
P1011 | ControlSetpoint -32768 to 32767 [Eng. Un.1] 200 rw SPLC | 108
P1012 | Control Setpoint 1 -32768 to 32767 [Eng. Un.1] 200 SPLC | 109
P1013 | Control Setpoint 2 -32768 to 32767 [Eng. Un.1] 230 SPLC | 109
P1014 | Control Setpoint 3 -32768 to 32767 [Eng. Un.1] 180 SPLC | 109
P1015 | Control Setpoint 4 -32768 to 32767 [Eng. Un.1] 160 SPLC | 109
P1016 | Control Process Variable -32768 to 32767 [Eng. Un.1] ro SPLC | 153
P1017 | Operaton Time for Forcing Rotation | 0 to 32767 h w SPLC | 155
Pumps
P1018 | Timelnterval for Forcing Rotation of | 0 to 32767 h 72 h SPLC | 133
Pumps
P1019 Pump Motor Speed for Forcing 0.0 to 500.0 Hz 0.0 Hz SPLC | 133
Rotation of Pumps
P1020 Control SetpointSource Selection 4 = Control Setpoint via HMI or 4 SPLC | 108
CommunicationNetworks
(P1011)
5 = Two Setpoints via 1 Digital
Input (P1011 and P1@2)
6 = Three Setpoints via stand
2" Digital Inputs (P1011, P101
and P1013)
7 = Four Setpoints via $and 2"
Digtal Inputs (P1011, P1012,
P1013 and P1014)
P1021 | Control Setpoint Source Selection | 0 = Control Setpoint via Analog 0 SPLC | 102
Input Al
P1023 | Control Process Variable Sensor -32768 to 32767 [Eng. Un.1] 400 SPLC | 103
Maximum Level
P1024 | value for Low Level Alarm for the | -32768 to 32767 [Eng. Un.1] 400 SPLC | 134
Control ProcessVariable
P1025 | Time Delay for Low Level Fifor the| O to 32767 s 100 SPLC | 135
Control Process Variable (F771)
P1026 | value for High Level Alarm for the | Value for High Level Alarfor 0s SPLC | 136
ControlProcess Variable the Control Process Variable
P1027 | Time Delay for High Level Fault fine | Time Delay for High Level Fay 350 SPLC | 136
Control Process Variable (F773) for the Control Process Variab
(F773)
P1028 | Pump Control andActivation Mode | O = Fixed Control with Pumps 0 SPLC 7
Configuration activated in a Sequence
1 = Fixed Control with Pus
Rotation
2 = Floating Control with Pump
activated in a Sequence
3 = Floating Control with Pump
Rotation
P1030 |Selection ofControl Action of the PID | 1 = Direct Mode 1 SPLC | 114
Controller 2 = Reverse Mode
P1031 | PID Proportional Gain 0.00 to 320.00 1.00 SPLC | 111
P1032 | PID Integral Gain 0.00 to 320.00 25.00 SPLC | 111
P1033 PID Derivative Gain 0.00 to 320.00 0.00 SPLC | 111
P1034 | Control Process Variable Deviation { -32768 to 32767 [Eng. Un.1] 30 SPLC | 116
Pump Genius to Wake Up
P1035 | Control Process Variable Level to | -32768 to 32767 [Eng. Un.1] 180 SPLC | 116
Starting the Pump Genius
P1036 | Time Delay forPump Genius to Wake O to 32767 s 5s SPLC | 116
up or Starting by Level
P1037 | Pump Motor Speed below which 0.0 to 500.0 Hz 42.0 Hz SPLC | 117
Pump Genius goes tcSleep Mode
P1038 | Time Delay for Pump Genius goes t( 0 to 32767 s 10s SPLC | 117
Sleep Mode
P1041 Pipe Charging Time 0 to 65000 s 30s SPLC | 122
P1043 Motor Speed for Dry Pump 0.0 to 500.0 Hz 54.0 Hz SPLC | 137
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P1044 | Motor Torque for Dry Pum 0.0 to 100.0 % 20.0 % SPLC | 137

P1045 Time Delay for Dry Pump Fault (F78 0 to 32767 s 0 SPLC | 137

P1047 | Operation Time of the @mp Driven by 0 to 32767 h rw SPLC | 155
the CFW500

P1048 | Operation Time of Pump 1 0to 32767 h rw SPLC | 156

P1049 Operation Time of Pump 2 0to 32767 h w SPLC | 156

P1050 | Operation Time of Pump 3 0to 32767 h rw SPLC | 156

P1052 | Pump Motor Speed foiStarting an | 0.0 to 500.0 Hz 57.0 Hz SPLC | 125
additional Pump in Parallel

P1053 | Control Process VariablBeviation fo| -32768 to 32767 [Eng. Un.1] 10 SPLC | 125
Starting an additional Pump in Paral

P1054 | Time Delay for Starting an additiona| 0 to 32767 s 2s SPLC | 125
Pump inParallel

P1055 Delay in the Deceleration of the 0.01 to 100.00 s 0.01s SPLC | 125
CFW500 Pump whenStarting a Pum
in Pardlel

P1056 Pump Motor Speed for Stopping one 0.0 to 500.0 Hz 43.0 Hz SPLC | 129
Pump in Parallel

P1057 | Control Process Variable Deviation { -32768 to 32767 [Eng. Un.1] 0 SPLC | 129
Stopping one Pump in Parallel

P1058 | Time Delay for Stopping one Pump i 0 to 32767 s 2s SPLC | 129
Parallel

P1059 | Delay in the Acceleration of the 0.01 to0 100.00 s 0.01s SPLC | 129
CFW500 Pump when Stpping a
Pump in Parallel
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P1010 | Pump Genius Multiplex Application | 0.00 to 10.00 ro SPLC | 155
Version
P1011 | Control Setpoint -32768 to 32767 [Eng. Un.1] 200 rw SPLC | 110
P1016 | Control Process Variable -32768 to 32767 [Eng Un.1] ro SPLC | 153
P1017 | Operation Time for Forcing Rotation| 0 to 32767 h rw SPLC | 156
Pumps
P1018 Pump Operation Time 0to 32767 h rw SPLC | 157
P1019 | Status of Pump Operation Mode 0 = Master Pump ro SPLC | 157
1 = Slave Pump
P1020 | Configuratim of Pump Operation 0 = Master/Slave Pump 0 SPLC 78
Mode 1 = Slave Pump
P1021 | Automatic Master Pump Change Ov| 0 to 32767 s 2s SPLC | 82
Time in the event oMaster Fails
P1022 | Control SetpointSource Selection 0 = Without Source for Control 4 SPLC | 110
Setpoint(Slave Pump)
4 = Control Setpoint via HMI o
Communication Networks
(P1011)
P1023 | Control Process Variable Selection | 0 = Without Source for Process 1 SPLC | 104
Source Variable (Slave Pump)
1 = Control Process Variable v
Analog Input Al1
P1024 | Control Process Variable Sensor -32768 to 32767 [Eng. Un.1] 0 SPLC | 105
Minimum Level
P1025 Control Process Variable Sensor -32768 to 32767 [Eng. Un.1] 400 SPLC | 105
Maxmum Level
P1026 | Vvalue for Low Level Alarm for the | -32768 to 32767 [Eng. Un.1] 400 SPLC | 135
Control Process Variable
P1027 | Time Delay for Low Level Fault for tf O to 32767 s 100 SPLC | 135
Control Process Variable (F771)
P1028 | value for High Level Alarm fdre Value for High Level Alarm forf  O's SPLC | 136
Control Process Variable the Contrd Process Variable
P1029 | Time Delay for High Level Fault for § Time Delay for High L&} Fault| 350 SPLC | 137
Control Process Variable (F773) for the Control Process Variak
(F773)
P1030 |Selection of Control Action of the PID| 1 = Direct Mode 1 SPLC | 137
Controller 2 = Reverse Mode
P1031 PID Proportional Gain 0.00 to 320.00 1.00 SPLC | 111
P1032 PID Integral Gain 0.00 to 320.00 25.00 SPLC | 111
P1033 PIDDerivative Gain 0.00 to 320.00 0.00 SPLC | 111
P1034 | Control Process Variable Daation for -32768 to 32767 [Eng. Un.1] 30 SPLC | 116
Pump Genius to Wake Up
P1036 | Time Delay for Pump Genius to Wak 0 to 32767 s 5s SPLC | 116
up
P1037 | Pump MotorSpeed below which 0.0 to 500.0 Hz 42.0 Hz SPLC | 117
Pump Genius goes to Sleep Mode
P1038 Time Delay for Pump Genius goes t( 0 to 32767 s 10s SPLC | 117
Sleep Mode
P1039 | Sleep Boost Offset -32768 to 32767 [Eng. Un.1] 0 SPLC | 120
P1040 | Sleep BoostMaximum Time 0to 32767 s 15s SPLC | 120
P1041 Pipe Charging Time 0 to 65000 s 30s SPLC | 122
P1043 | Motor Speed for Dry Pump 0.0 to 500.0 Hz 54.0 Hz SPLC | 137
P1044 | Motor Torque for Dry Pump 0.0 to 100.0 % 20.0 % SPLC | 137
P1045 | Time Delay foDry Pump Fault (F781] O to 32767 s O0s SPLC | 137
P1046 | Time Delay for Pump Protection via | O to 32767 s 2s SPLC | 140
Exernal Sensor (A784)
P1052 | Pump Motor Speed for Starting an | 0.0 to 500.0 Hz 57.0 Hz SPLC | 127
additional Pump in Parallel
P1053 | Control Process Variable Deviation { -32768 to 32767 [Erg. Un.1] 10 SPLC | 127
Starting an additional Pump in Paral
P1054 | Time Delay for Starting an additiona| 0 to 32767 s 2s SPLC | 127
Pump in Parallel
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Pump Motor Speed for Stopping one 0.0 to 500.0 Hz 43.0 Hz
Pump inParallel

P1056 | Control Process Variable Deviation 1 -32768 to 32767 [Eng. Un.1] 0 SPLC| 131
Stopping one Pump in Parallel

P1057 | Time Delay for Stopping one Pump i 0 to 32767 s 2s SPLC| 131
Parallel

P1058 | Time Inerval for Forcing Rotation of | 0 to 32767 h 72 h SPLC | 134
Pumps

P1059 Pump Motor Speed Forcing Rotatior| 0.0 to 500.0 Hz 0.0 Hz SPLC | 134
of Pumps
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FAULTS AND ALARMS

Fault / Alarm

Description

Possible Causes

A750:
Sleep Mode Active

It indicates tha the Pump Genius is in the
sleep mode

Value of the pump motor speed is below the
threshold programmed in P1037during the time
programmed in P1038

AT752:
Pipe Charging

It indicates that the process of pipe
charging is being executed

The Run/Stop command was is executed in the
CFW500 inverter (Simplex) or command for
enable Pump Genius via digital input DI1
(Multipunp and MultipleX) with the pipe charging
enabled

AT754:
Forcing Rotation of Pumps
(PG Multipump and Multiplex)

| It indicates to the user thatthe Pump
Genius is forcing the rotation of pumps

The Pump Genius is operating with only one
pump running for a longer time than the vala set
in P1018 and the speed value of this pump is
lower than the value set in P129

A755:
Pump Disabled via DI2

It indicates that the pump was disabled
from operation in the Pump Genius

Digital input DI2 was set to logic level “0”, issuing
the command to disable the pump

A756:
Sleep Boost Active
(PG Simplexand Multiplex)

It indicates that the sleep boost is in
execution

Motor speed was below the value set in P1037
during the time set in P1038, but before going
into sleep mode applies a boost in thecontrol
setpoint to increase the process variable

A758:

DI3 not programmed for PID in Manual /

It indicates that the parameter of digital
input DI3 (P0265) was not programmed to

PID Controller was enabled to have selection
Manual / Automatic (P1029 =2) and the digital

Automatic select the PID controller in Manual (0) / input DI3 wasn’t programmed correctly
(PG Simplex) Automatic (1) (PO265240)
A758: It indicates the loss of communication with | Loss of communication with the pump that had

Change Master Pump? | (yes) O (no)

(PG Multiplex)

the pump that was master of the Pump
Genius. Waiting for user command to
execute (I=yes) or not execute (O=no) the
manual changeover of the master pump of
the Pump Genius

assumed the master function of the Pump
Genius

F759:
Two or more Master Active
(PG Multiplex)

It indicates that the two or more
master/slave pumps assumed the master
function of the Pump Genius. Setting of
P1021=0 enables the fault

The user programmed two or more pumps for
master/slave (P1020 = 0) andafter a fault or
rebooting of CFW 11 inverter, two or more
CFWS500 inverters assumed the master function
of the Pump Genius atthe same time

A760:
Pump 1 Disabled
(PG Multipump)

It indicates that pump 1 was disabled while
it was on

Digital input DI2went to logic level “0” while
pump 1 was on

A760:
Master Pump Configuration Error
(PG Multiplex)

It indicates that the master/slae pump was
not properly configured, i.e., is unable to
control the pumping with the PID controller

The source of control setint was not defined
(P1022 = 0) or the source of control process
variable was not defined (P1023 = 0)

F761:
Master Pump Configuraion Error
(PG Multiplex)

It indicates that the master/slave pump was
not properly configured, i.e., is unable to
control the pumping with the PID controller

The command for enable the Pump Genius via
DI1, or to enable use of the pump via DI2 was
executed with the alarm A760 active

A762:
Pump 2 Disabled
(Only Multipump)

It indicates that pump 2 was disabled while
it was on

Digital Input programmed to Enable Pump 2
went to logic level “0” while pump 2 was on

AT764:
Pump 3 Disabled
(PG Multipump)

It indicates that pump 3 was disabled while
it was on

Digital Input programmed to Enable Pump 3
went to logic level “0” while pump 3 was on

A764:
Acknowledging SymbiNet Network
(PG Multiplex)

It indicates that the CFW500 inverter is in
the process of acknowledgingthe SymbiNet
network

CFWS500 inverter was energized and waiting its
turn for up to 3 seconds to acknowledge the
SymbiNet network

AT766:
SymbiNet is not Active
(PG Multiplex)

It indicates that the SymbiNet protocol is
not configured or there is an error irRS485
interface

The user not programmed P0312 =1, 14 or 15
(SymbiNe). If the user has programmed correctly
the interface, it may be in error as the diagnostic
showed by P0316.
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A770:
Low Level of the Control Process
Variable

It indicates that the controlprocess variable
(P1016) is in low level

The control process variable (P1016) is lower
than the valueprogrammed in P1024

F771:
Low Level of the Control Process
Variable

It indicates that the Pump Genius was
stopped due to low level of the control
process variable

The control process variable (P1016) remained
for a time (P1025) at a value lower than the
threshold programmed in P1024

ATT2:
High Level of the Control Process
Variable

It indicates that the control process variable
(P1016) is in high level

The control process variable (P1016) is higher
than the value programmed in P1026

F773:
High Level of tte Control Process
Variable

It indicates that the Pump Genius was
stopped due to high level of the control
process variable

The control process variable 1016) remained
for a time (P1027) at a value higher than the
threshold programmed in P1026

AT74:
Low Level of Control Auxiliary Variable
(PG Simplex)

It indicates that the control auxiliary variable
(P1017) is in low level and the control
setpoint was changed to the value of P1050

The control auxiliary variable (P1017) is lower
than the valueprogrammed in P1050

A780: It indicates that the dry pump condition was | Value of the pump motor speed is above of the

Dry Pump detected threshold programmed in P1043and motor
torque is below the threshold programmed in
P1044

F781: It indicates that the pump was stopped due | During a time (P1045) the value of the pump

Dry Pump to dry pump protection motor speed remains above of the threshold
programmed in P1043 and mdor torque
remains below the threshold programmed in
P1044

A782: It indicates that protection via external Pump in operation and digital input DI1 is at logid

External Sensa Protection
(PG Simplex and Multiplex)

sensor (DI1) is actuated

level “0”

F783: It indicates that the pump wasstopped due | Pump in operation and digital input DI6 remained

External Sensor Protection to protection via external sensor (DI6) at logic level “0” for a time (P1046)

(PG Simplex)

A784: It indicates that the pump was stopped due | Pump in operation and digital input Dl4remained

External Sensor Protection to protection via external sensor (D4) at logic level “0” for a time (P1046)

(PG Multiplex)

A790: It indicates that the clogging of punp was Deragging was configured to execute when

Clogging Detected detected due the high current in the pump | clogging is detected (P1052=3) and the motor

(PG Simplex) motor current was greater than the motor current to
detect the pump clogging (P1057)during a time
to detect the pump clogging (P1058).

F791: It indicates that the pump was stopped due | Deragging was configured to execute when

Excess of Clogging a excess number of clogging detected clogging is detected (P1052=3) and the numler

(PG Simplex) of clogging detected was equal tothe value
defined as limit to generate a fault by
consecutives clogging (P1059)

A792: Indica que o desentupimento da bomba Referéncia de velocidade em modo REMOTO fo

Deragging Configuration Error
(PG Simplex)

ndo pode ser executado devido ao sentido
de giro do motor em modo REMOTO
(P0226) nédo esta configurado para ser via
SoftPLC

programada para SoftPLC (P0222=12), o
inversor de frequéncia CFW500 esta em modo
REMOTO, mas o sentido de giro do motor em
modo REMOTO n& foi programado para
SoftPLC (P0226 = 12)

A794: It indicates that the deragging function is in | The deragging function is enabled (P105220)
Deragging is in Execution execution and in execution

(PG Simplex)

A796: It indicates that the deragging couldn’t be The deragging function is enabled (P1052z0),
Deragging not Executed executed due to the CFW500 inverter be in | but couldn’t be executed due to the CFW500
(PG Simplex) LOCAL mode inverter be operating in LOCAL moé

F799: It Indicates that the software version 6the | The value of the P0023 parameter that indicates

Incompatible Software Version

CFWS500 inverter is not compatible with the
software version required to use the Pump
Genius application

the software verson of the CFW500 inverter is
less than 1.50to PG Simplex and Multipump or
less than 3.50 to PG Multiplex
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Introduction to the Pump Genius Application
1 INTRODUCTION TO THE PUMP GENIUS APPLICAT ION

The Pump GeniusSimplex, Multipump and Multiplex application developed for the CFW500 inverter SoftPLC
function provides the user with flexibility in the operation andonfiguration. Tools, already developed for the
WLP programming software, are being usedogether with configuration wizards and monitoring dialogs boxes.

1.1 PUMPS

Pumps are hydraulic operating machines that transfer energy to the fluid for the purpose of transportirgfrom
one point to another. They receive energy from a motor source andransfer part of it to the fluid in the form of
pressure energy, kinetic energy, or both, i.e., increase the fluid’s pressure or speed, or both quantities.

Commonly used ways to dive pumps are:

y Electric motors;
V' Internal combustion motors;
V Turbines.

Pumps can be classified into two wide categories:

V" Centrifugal pumps or turbo pumps;
V" Volumetric pumps or positive displacement pumps.

1.1.1 Centrifugal Pumps

The operating basedon the principle of transferring kinetic energy to the fluid tbbe pumped; this kinetic energy
is transformed into potential energy (pressure). The rotational movement of a rotor inserted into a casing is the
functional part responsible for this transformtion.

Depending on the types and shapes of rotors, centrifugapumps can be classified as follows:

y Radial or pure,when the direction of the pumped fluid is perpendicular to the rotating axle;
y Mixed flow or semiaxial, when the direction of the pumped fluid is inclined in relation to the rotating axle;
y" Axial flow, when the direction of the pumpedfluid is parallel in relation to the rotating axle.

1.1.2 Positive Displacement Pumps

The operating principle of this type of pump is based on the direct transfer of mechanical work (of a motor shaft
rotation agairst a load torque) into potential energy (presure energy). This transfer is obtained by the movement
of a mechanical apparatus of the pump (piston, diaphragm, gears, screws, etc.), which forces the fluid to
execute the same movement.

The liquid cyclical flls and then is ejected from a given volumef space inside the pump, a process which is
responsible for the name “Volumetric Pump”.

Variations of these mechanical apparatuses permit the classification of volumetric or positive displacement
pumps:

y Piston or alternative pumps,when the apparatuswhich produces the movement of the fluid is a piston which
moves in alternating directions and expels the pumped fluid;

Yy Rotary pumps, when the apparatus which produces the movement of the fluid is driven byotational
movement, like a screw, gear, flakeslobes, etc.
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1.2 CRITERIA FOR ASSOCIATION OF PUMPS IN PAR ALLEL

It is useful to analyze some data in order to designing a pumping system to determine whether it shall be
composed of a single pump orthrough association of pumps in parallel:

Vv Determinewhether a single pump can alone meet the flow required by the pumping system;

y" Determine if over the long term there is potential for a change in the needed flow rate, for example, due to a
population increase;

Y Note the range of consumption which needsto be supported by the pumping system during the day.

1.2.1 Advantages in the Association of Pumps in Parallel

A pumping system with association of pumps in parallel has the following advantages conaped to a single
pump system:

V" Greater flexibility éthe pumping system, both in operation and in implementation;
V' Energy saving;

Y Increased life span of the pumping system;

Yy It facilitates uninterrupted operation;

V' It provides the necessary flow acording to the pumping system demand;

V' It simplifiesa pumping system fault diagnosis;

V" Pump operation time equalization, thus assuring uniform wear.

1.2.2 Disadvantages in the Association of Pumps in Parallel

A pumping system with association of pumps in parallel has the following disadvantages comparetb a single
pump system:

V" More units (pumps, sensors, piping, etc.) to be maintained;

y Larger space of plant, increasing construction costs;

y" The greater the number of pumpsassociated in parallel, the lower the flow of each individual pump. For
example, if we have only one pump at maximum flow rate of 150 I/s, by associate a second pump in parallel, we
will have a maximum flow of 260 I/s, i.e., each pump will have maximum flo of 130l/s.
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1.3 GENERAL CHARACTERISTICS OF THE PUMP GENIUS

1.3.1 PG Simplex

The main characteristic of the Pump Genius Simplex application developed for the CFW500 inverter SoftPLC
function is the control of one pump using for this afrequency inverter that will control your speed as required by
the user demand.

Each is notale for the following characteristics:

y" Control of only one pump driven by CFW500 inverter;

V" Acceleration and deceleration ramps for the pump driven bynverter;

Yy Maximum and minimum speed limits for the pump driven by inverter;

y" Selection of the contol setpoint via analog input, CFVB0O HMI, logical combination of the two digital inputs
Dl4 and DI5 (maximum of 4 setpoints);

y" Selection of the control process variable via analog input or the difference between analog input All and Al2
(Al1l- Al2); allovs also not have the control process variable so disabling the PID controller;

\/ Selection of the engineering unit and range of the control processariable sensor via CFW500 parameters;

y Gain, offset and filter adjustments for the control signals via anag inputs;

V" PID controller gains setting of the pumping control via HMI parameters;

y" Control action of the PID controller configured for direct rade or reverse mode, or can be disabled,;

y" Selection of operation mode of the PID controller in Manual or Aamatic, and may be selecting via digital
input DI3 or via parameter;

V" Enable or not of the sleep mode with the PID controller enabled;

V" Enable or not of the sleep boost before to going into sleep mode;

y"Wake up mode or start level mode for starting theopump with the PID controller enabled;

y Initiate the pumping with pipe charging through the pump driven by inverter;

y" Adjustment of the motor current limitation during the pipe charging process;

V" Low level protection for the control process variable (pig breaking);

V" High level protection for the control process variable (pipe obstruction);

V" Indication of the low or high level alarm pradction for the control process variable via digital outputs DO1,
DO2, DO3, DO4 or DO5;

V' Dry pump protection through evaluation of motor torque and pump speed,;

V" Pump protection via external sensor in the digital input DI1;

V" Selection of an analoginput as a control auxiliary variable for pump protection;

V" Pump cavitation protection via low level limitation for the comol auxiliary variable;

V" Detection clogging of a pump driven by the inverter via high current in the motor;

V" Execution of the delagging of the pump via a command in the digital input DI2, or a command to start the
pump or when the clogging of pump is dekcted;

V" Possibility to enable the pump driven by the frequency inverter via HMI (local mode)

V" Possibility of implementation or mdification of the application by the user through the WLP software.
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1.3.2 PG Multipump

The main characteristic of the PumpGenius Multipump application developed for the CFW500 inverter SoftPLC
function is the control of two or more pumps inparallel using only one frequency inverter; and it will control the
speed of only one pump.

Each is notable for the following charactéstics:

y" Fixed Control: control of up to 4 (four) pumps associated in parallel;

V Floating Control: control of up to3 (three) pumps associated in parallel;

V' Fixed and Floating Control: control of the activation mode of the pumps (sequence or rotation);

y" Fixedand Floating Control: logic for rotation of the pumps according to the operation time;

y Floating Control: roate (change) of the pump driven by the frequency inverter;

V' Floating Control: possibility of forcing the rotation pumps, i.e. if the Pump Geniusperate for a long time with
only one pump (Pump Genius does not enter in sleep mode), the Pump Genius is diskd, then another pump
is turned on (as operating time) for controlling the pumping;

y" Acceleration and deceleration ramps for the pump driven bynverter;

y"Maximum and minimum speed limits for the pump driven by inverter;

V' Selection of the pumping contol setpoint via CFW500 HMI or logical combination of two digital inputs
(maximum of 4 setpoints)

V" Selection of the pumping control process variale via analog input All

y" Selection of the engineering unit and range of the control process variable sensgia CFW500 parameters;

y" Gain, offset and filter adjustments for the control signals via analog inputs;

V' PID controller gain setting of the pumpig control via HMI parameters;

V" Control action of the PID controller configured for direct or reverse mode;

y" Enabling of the Pump Genius through digital input DI1;

y Enable or not of the Sleep mode;

y"Wake up mode or start level mode for starting the ¥ pump in the Pump Genius;

V Initiate the pumping with pipe charging through the pump driven by inverter;

V" Low level protection for the control process variable (pipe breaking);

y" High level protection for the control process variable (pipe obstruction);

y" Dry pump protection through evaluation of motor torque and pump speed;

y" Possibility of running the pump drien by inverter via HMI (local mode);

V" Possibility of implementation or modification of the application by the user through the WLP software.
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1.3.3 PG Multiplex

The main characteristic of the Pump Genius Multiplex application developed for theFW500 inverter SoftPLC
function is the control of two or more pumps in parallel with each pump being driven by its respective CFW500
inverter.

Each is rotable for the following characteristics:

y" Control of up to 3 (three) associated pumps in parallel ith each pump driven by their respective CFW500
inverter;

Yy Communication (data exchange) between the associated pumps through the SymbiNet network protocol via
RS485 interface;

y" Configuration of each pump to function as either master/slave pump or slavepump; this configuration
determines how the respective pump will take appropriate actions to control the pumping;

V' Logic to equalize pump operation time, by rotating active pumps in and out of th@umping control;

V' In case of communication loss with theactual master pump, another master/slave pump can assume the
pumping (becoming master). This change can be done automatically or manually via a command in the
CFW500 HMI;

V" Executes the change of master pump if the broken cable of the control process varible sensor is detected
when the analog input is 420mA;

V" Acceleration and deceleration ramps for each inverter driven pump;

y"Maximum and minimum speed limits for each inverter driven pump;

y" Control setpoint via CFW500 HMI or Communication Networks;

V" Pumping control process variable via analog input Al1;

V" Selection of the engineering unit and range of the control process variable sensor via CFW500 parameters;
y" Gain, offset and filter adjustmend for the control signals via analog input;

y" PID controlle gain setting of the pumping control via HMI parameters;

y" Control action of the PID controller configured for direct or reverse mode;

V" Enabling of the Pump Genius through digital input DI1;

V" Enable or not of the sleep mode;

v Enable or not of thesleep boost before to going into sleep mode;

vy Wake up mode for starting the £ pump in the Pump Genius;

y Initiate the pumping with pipe charging through inverter driven pump;

V' Low level protection br the control process variable (pipe breaking);

V" High level protection for the control process variable (pipe obstruction);

V Indication of the sleep mode active via digital output DO1;

V Indication of the low or high level alarm protection for the contl process variable via digital output DQ;

V' Indication of the master pump active via digital output DO3;

V' Dry pump protection through evaluation of motor torque and pump speed;

V" Pump protection via external sensor through digital input @t

y Possibilty to forcing the rotation of pumps, i.e., if the Pump Genius be operating for a long time with only one
pump (Pump Genius does not go into sleep mode), the Pump Genius will be disabled and then, the other pump
is started (as the operation time) for contrting the pumping;

V" Possibility of enabling an individual pump to work within the Pump Genius through digital input DI2;

y Possibility of running the inverter driven pump via HMI (local mode);

V' Possibility of implementation or modification of the application by the user thugh the WLP softvare.
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2 PUMP GENIUS CONFIGURATIONS

2.1 PG SIMPLEX

In the Pump Genius Simplex application developed for the CFW500 SoftPLC function several possibilities of use
or configuration were implemented: have only one pump, protect the pumpsing an analog variable or a digital
sensor, enable the PID controller in automatic or manuaknable the functionality for deragging the pumpetc.

NOTE!
The Pump Genius Simplex application only works on CFW500 inverter withfirmware version over
V1.50. So upgrading the CFW500 inverter firmware to the working of this application is required.

2.1.1 Control Setpoint via HMI

The user can configure thePump Genius Simplex application to having one pump and the control setpoint
adjusted via HMI of the GW500 inverter, which is the simplest way configuration. It basically comprises:

y 01 CFW500 Inverter(D1);

y 01 Electric motor and pump (P1);

y 01 Sensor with analog output signal for measurement of the control process variable (Al);
vy Command for Run/Stop (S1)

y Status light for inverter fault (H1)

y Status light for motor running(H2)

2e

I®
£®

cpP

D1

‘rl

]

Figure 2.1 - Pump Genius Simplex application and control setpoint via HM/

NOTE!
@ Using the Pump Genius Simplex configuration wizard to configure the pump driven by CFW50C
inverter with control setpoint via HMI.

NOTE!

@ The indicating lightsH1 and H2 are not necessary for the operation of the Pump Genius with
control setpoint via HMI. They only indicate the condition of the pump operation at the commant
panel (CP).
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The figure 22 presents the control connections (analog inputs/outputs,digital inputs/outputs) that must be
made to connector of the CFW500-10S plug-in module of the CFW500 frequency inverteto have the control
setpoint adjusted via HMI.

Connector Default function for Control Setpoint via HMI
~—S1
— 1 DI1 Digitalinput 1: Run/Stop
3 DI2 Digital input2: No function
5 DI3 T Digital input3: No function
Eln e _ !
7 Dl4 E Digital input4: No function
9 +24V @ | Power supply +24 Vdc
H1 g8 pply
11 | poiNo | °
I1 ~ 220V
I 13 DO1-C Relay digital output 1 (DO1): Ndault
15 DO1-NC
4 2 AO1 Analog output 1: Real speed
Sensor
4-20mA 4 GND Reference 0 V
+\ A1l
- 6 All T Analog input 1 (420 mA): Control process variable
8 + 10V % Reference +10 Vdc for potentiometer
'_
10 DO2-TR ’g Transistor dgital output 2 (DO2): Motorrunning (F>Fx)
o
12 | RS485- A | — | RS485 (Terminal A
14 | RS485-B RS485 (Terminal B)
16 GND Reference 0 V

Figure 2.2 — Signals on connector of theCFW500-10S plug-in module for setpoint viaHMI/

NOTE!
@ Refer to the CFW500 frequency inverter manual and the CFW500DS installation guide for further
details about connections.
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2.1.2 Control Setpoint via Analog Input

The user can configure the Pump Genius Simplex application to having one pump anthe control setpoint
adjusted via one analog input of the CFW500 inverter, which basically comprises:

y 01 CFW500 inverter (D1);

y 01 Electric motor and pump (P1);

y 01 Sensor with analog output signal for measurement of the control processariable (Al);
y 01 Potentiometer for adjusting the control setpoint via input analogR1);

vy Command for Run/Stop (SL);

V' Status light for inverter fault (H1)

y Status light for motor running (H2)

—————

O ©
S0 R1

® &
HI H2 | op

Fiigure 2.3 - Pump Genius Simplexapplication and control setpoint via analog input

NOTE!
@ Using the Pump Genius Simplex configuration wizard to configure the pump drien by CFW500
inverter with control setpoint via analog input.

NOTE!

@ The indicating lights H1 and H2 are notnecessary for the operation of the Pump Genius with
control setpoint via analog input. They only indicate the condition of the pump operatioat the
command panel (CP).
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The figure 2.4 presents the control connections (analognputs/outputs, digital inputs/outputs) that must be
made to connector of the CFW50GI0AD plugin module of the CFW500 frequency inverter to have the control
setpoint adjusted via analog input.

Connector Default function for Control Setpoint via  Analog Input
—S1
| 1 DI1 Digital input 1: Run/Stop
3 DiI2 Digital input2: No function
5 DI3 Digital input3: No function
7 Di4 Digital input4: No function
9 +24V < | Power supply +24 Vdc
H1 £
|_® 11 DO1-RL-NO 5
1~220V C .
I 13 DO1-RL-C 3Rawmmmmmm1®onNmm
o
CwW 15 | DOL-RL-NC | °
R1 }
- 17 Al2 Analog output 2 (6-10 V): Controlsetpoint
=5k
CCW 19 Al3 Analog output 3 (6-10 V): No function
21 DI5 Digital input5: No function
23 Dl6 Digital input6: No function
) 2 AO1 Analog output 1: Real speed
Sensor
4-20mA — 4 GND Reference 0 V
+
- 6 All Analog Inputl (4-20 mA): Control process variable
Ho 8 +10 vV Reference +10 Vdc for potentiometer
—®— 10 DO2-TR § Transistor dgital output 2 (DO2):Motor running (F>Fx)
12 RS485- A % RS485 (Terminal A)
[t
14 RS485- B g RS485 (Terminal B)
o
16 GND — | Reference0 v
18 GND Reference 0 V
20 AO2 Analog Output 2: No function
22 DO3 Digital Output3 (DO3):No function
24 DO4 Digital Output 4 (DO4): No faction

Figure 2.4 — Signals on connector of theCFW500-10AD plug-in module for setpoint via analog input

NOTE!

Refer to the CFW500 frequency inverter manual and the CFW50BDAD installation guide for further

details about connections.
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2.1.3 Control Setpoint via Logic combination of the Digital Inputs DI4 and DI5

The user can configure the Pump Genius Simplex application to having one pump and two, three or four
setpoint values for control via logic combination of DI4 and DI5, which basicallyomprises:

y 01 CFW500 inverter (D1);

y" 01 Electric motor and pump (P1);

y 01 Sensor with analog output signal for measurement of the control process variable (Al);
y"Command for Run/Stop (S1);

V' Switch of "n" positions for selection of the control setpoih (S4);

V' Status light for inverter fault (H1)

y Status light for motor running (H2).

—
o @
S1 S4
® ®
H1 H2 CcP
D1

Figure 2.5 — Pump Genius Simplex application and control setpoint via combination of the digital inputs DI4 and
DI5

NOTE!
@ Using the Pump Genius Simplex configuration wizard to configure the pump driven by CFW500
inverter with control setpoint via logical combination of the digital inputs DI4 and DI5.

NOTE!

@ The indicating lights H1 and H2 are not necessary for the operation of the Pump Genius with ntrol
setpoint vialogical combination of DI’s. They only indicate the condition of the pump operation at the
command panel (CP).
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The figure 2.6 presents the minimum control connections (analog inputs/outputs, digital inputs/outputs) that
must be done to connector of the CFW500-10D plugin module of the CFW500 frequency inverter to use the
control setpoint via logic combination of the digital inputs DI4 and DI5.

Pump Genius Configurations

Conector Default function for Control Setpoint via Logic Combination of DI’s
—S1
11 Di1 Digital input 1: Run/Stop
3 Di2 Digital input2: No function
1
(2 . . -
‘/:5 sS4 5 DI3 Digital input3: No function
4
—T —] 7 Dl4 Digital input 4: ' DI for selection of the control setpoint
9 +24V < | Power supply +24 Vdc
H1 £
11 | DOINO | §
1~ 220V = o
} 13 DO1-C a Relay digitaloutput 1 (DO1): No fault
o
15 | DOI-NC | 2
——1 17 DI5 Digital input 5: 2 DI for selection of the control setpoint
19 D16 Digital input6: No function
21 DI7 Digital input7: No function
23 DI8 Digital input8: No function
] 2 AO1 Analog output 1: Real speed
Sensor
4-20mA 4 GND Reference 0 V
+\ A1
- 6 All Analog input 1 (420 mA): Control process variable
H2 8 + 10V Reference +10 Vdc for potentiometer
10 DO2-TR @ Transistor dgital output 2 (DO2): Motorrunning (F>Fx)
12 RS485- A g RS485 (Terminal A)
'_
14 | RS485-B g RS485 (Termnal B)
o
16 GND — | Reference 0 V
18 GND Reference 0 V
20 DO3-TR Transistor dgital output 3 (DO3): No function
22 DO4-TR Transistor dgital output 4 (DO4): No function
24 DO5 TR Transistor dgital output 5 (DO5): No function

Figure 2.6 — Signals onconnector of the CFW500-10D plug-in module for setpoint via logic combination of
Digital Inputs

NOTE!
Refer to the CFW500 frequency inverter manual and the CFW50MDD installation guide forfurther
details about connections.
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2.1.4 Selection of Pl D Controller in Manual or Automatic via Digital Input DI3

The user can configure the Pump Genius Simplex application to having one pump and the selection of PID
controller operation mode inmanual or automatic via digital input DI3 which basically comprés:

y 01 CFW500 inverter (D1);

y 01 Electric motor and pump (P1);

y 01 Sensor with analog output signal for measurement of the control process variable (Al);
y"Command for Run/Stop (S1)

vy Manual (0) / Automatic (1) commutation switch to select the operation nde of the PID controller (S3)
V' Status light for inverter fault (H1)

y Status light for motor running (H2).

—————

Al
—>
O O
S1 83
0= ® ®
= HiH2 | op
o5
g .',I P1 wﬁ D1
1

Figure 2.7 — Pump Genius Simplex application and selection of Plloontroller in manual or automatic via digital
input DI3

NOTE!
@ Using the Pump Genius Simplex configuration wizard to configure the pump driven by CFW50C
inverter with selection of PID controller in manual or automatic via digital input DI3.

NOTE!

@ The indicating lights H1 and H2 are not necessary for the operation of the fnp Genius with
selection of PID controller in manual or automatic via digital input DI3. They only indicate tt
condition of the pump operation at the command panel(CP).
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The figure 2.8 presents the control connections (analog inputs/outputs, digitanputs/outputs) that must be done
to connector of the CFW50010S plugiin module of the CFW500 frequency inverter with selection of PID
controller in manual orautomatic via digital input DI3.

S1 Conector Default function for Selection of the PID  Controlle r in Man/Auto via DI3
!
— 1 DI1 Digital input 1: Run/Stop
_,r; S3 3 DI2 Digital input2: No function
b S
—'""— 5 DI3 T Digital input 3: Selection of the PICzontroller in manual (0) or automatic (1)
Eln e _ !
7 Dl4 E Digital input4: No function
9 +24V & | Power supply +24 Vdc
H1 =3
11 | DO1-NO |
1~ 220V -
| 13 DO1-C Relay digital output 1 (DO1): No fault
15 DO1-NC
2 AO1 Analog output 1: Real speed
nsor
E—EO?HOA 4 GND Reference 0 V
A1
2 6 All T Analog input 1 (420 mA): Control process variable
8 + 10V % Reference +10 Vdc for potentiomeer
H2 =
—®— 10 | DO2-TR ’g Transistor dgital output 2 (DO2): Motor runningF>Fx)
o
12 | RS485-A | —' | RS485 (Terminal A)
14 | RS485-B RS485 (Terminal B)
16 GND Reference 0 V

Figure 2.8 — Signals on connector of theCFW500-10S plug-in module for setpoint for Selecton of the PID
controller in Marual/ Automatic via DI3

NOTE!
Refer to the CFW500 frequency inverter manual and th€FW500-10S installation guide for further
details about connections.
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2.1.5 Pump Protection via External Sensor in the Digital Input DIl

The user can configure the Pump Genius Simplex application to having one pump and protect it via axternal
sensor installed in the digital input DI1 which basically comprises:

y 01 CFW500 inverter(D1);

y 01 Electric motor and pump (P1);

y 01 Sensor with analog output signal for measurement of the control process variable (Al);
y 01 Sensor with “NO” contact for pump protection (S5);

vy Command for Run/Stop (S1)

V' Status light far inverter fault (HL)

y Status light for motor running (H2).

—>
o
81
® ®
H1 H2 | p
—
D1

Figure 2.9 — Pump Genius Simplex application and pump protection via externaensor in the digital input DI1

NOTE!
@ Using the Pump Genius Simplex configuration wizard to configure the pump driven by CFW500
inverter and pump protection with an external sensor via digital input DI1.

NOTE!

@ The indicating lights H1 and H2are not necessary for the operation of the Pump Genius and pumy
protection with an external sensor via digital inpuDI1. They only indicate the condition of the pump
operation at the command panel (CP).
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The figure 2.10 presents thecontrol connections (analog inputs/outputs, digital inputs/outputs) that must be
done to connector of the CFW50CG10S plugin module of the CFW500 frequency inverter to have the pump
protection via external sensor in the digital input DI1.

e S5 Conector Default function for Pump protection via External Sensor in the DI1
—— 1 DIl Digital input 1: External sensor
51
—"— 3 DI2 Digital hput 2: Run/Stop
5 DI3 T Digital input 3: No function
Eln e ; .

7 Dl4 E Digital input 4: No function
9 +24V @ | Power supply +24 Vdc

HA1 a2

HX 11 | poiNo | °

1~ 220V

f 13 DO1-C Relay digital output (DO}: No fault
15 DO1-NC

p 2 AO1 Analog output 1: Real speed
Sensor
4-20mA 4 GND Reference 0 V
+\ A1l
- 6 All T Analog input 1 (420 mA): Control process variable

8 + 10V % Reference +10 Vdc forpotentiometer

H2 o
10 DO2-TR ’g Transistor dgital output 2 (DO2): Motor runningF>Fx)

o

12 | RS485-A | —' | RS485 (Terminal A)
14 | RS485-B RS485 (Terminal B)
16 GND Reference 0 V

Figure 2.10 — Signals on connector of the CFW506I0S plug-in module forpump protection via external sensor
in the digital input DI1

NOTE!
Refer to the CFW500 frequency inverter manual and the CFW500DS installation guide for futier
details about connections.

Pump Genius |30



[eq

Pump Genius Configurations

2.1.6 Pump Protection via Control Auxiliary Variable

The user can configure the Pump Genius Simplex application to having one pump and protect it via a sensor
with analog output signal for measure the control auxiligr variable via an analog inputwhich basically
comprises:

y 01 CFW500 inverter(D1);

y 01 Electric motor and pump (P1);

y 01 Sensor with analog output signal for measurement of the control process variable (Al);
y 01 Sensor with analog output signal for measurement of the control auxiliary variable (A2);
Yy Command for Run/Stop (S1)

y Status light for inverter fault (H1)

y Status light for motor running (H2).

—>
© O
S0 s2
® @
g HI H2 | p
. 1
D1

Figure 2.11 — Pump Genius Simplex application and pump protectionvia control auxiliary variable read by
analog input

NOTE!
@ Using the Pump Genius Simplex configuration wizard to configure the pump driven by CFW50C
inverter and pump protection via control auxiliary variable.

NOTE!

@ The indicating lights H1 and H2 are not necessary for the operation of the Pump Genius and pum
protection with an external sensor via digital input DI1. They only indicate the condition of the pum
operation at the command panel (CP).

Pump Genius |31



[eq

The figure 2.12 presents the control connections (analog inputs/outputs, digitahputs/outputs) that must be
done to connector of the CFW500-10AD plugin module of the CFW500 frequency inverter to have the pump
protection via control auxiliary variable.

Pump Genius Configurations

31 Conector Default function for Pump protection via Control  Auxiliary Variable
s
— 1 DI1 Digital input 1: Run/Stop
3 DI2 Digital input 2: No function
5 DI3 Digital input 3: No function
7 Di4 Digital input 4: No function
9 +24V < | Power supply +24 Vdc
H1 £
X 11 | porRLNO |£
1~ 220V = N
} 13 DO1-RL-C Q Relay digital output (DO): No fault
o
48335&?;\ 15 | DOLRL-NC |~
@ A2 17 Al2 Analog input 2 (3610 V): Cantrol auxiliary variable
19 AI3 Analog input 3(4-20 mA): No function
21 DI5 Digital input 5: No function
23 D6 Digital input 6:No function
2 AO1 Analog output 1: Real speed
Sensor
4-20mA 4 GND Reference 0 V
+\ A1
- 6 All Analog input 1 (420 mA): Cantrol process variable
H2 8 +10 vV Reference +10 Vdc for potentiometer
—®— 10 DO2-TR § Transistor dgital output 2 (DO2): Motor runningF>Fx)
12 RS485- A % RS485 (Terminal A)
[t
14 RS485- B g RS485 (Terminal B)
o
16 GND — | Reference 0 vV
18 GND Reference 0 V
20 AO2 Analog output 2: No Function
22 DO3-TR Transistor dgital output 3 (DO3): No function
24 DO4-TR Transistor dgital output 4 (DO4): Nofunction

Figure 2.12 — Signals on connector of the CFW508I0AD plugin module for pump protection viacontrol
auxtliary variable

NOTE!

Refer to the CFW500 frequency inverter manual and the CFW50BDAD installation guide for further
details about connections.
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2.1.7 Deragging Function with Command via Digital Input DI2

The user can configure the Pump Genis Simplex application to having one pump and execute the deragging
function through a command via digital input DI2 whichbasically comprises:

y 01 CFW500 inverter(D1);

y 01 Electric motor and pump (P1);

y 01 Sensor with analog output signal for measureent of the control process variable (Al);
y"Command for Run/Stop (S1)

Yy Command to execute the deragging function (S2);

V' Status light for inverter fault (H1)

y Status light for motor running (H2).

—
o @
S1 S2
® ®
H1 H2 Qc
D1

Figure 2.13—- Pump Genius Simplex application and éragging function with command via digital input DI2

NOTE!
@ Using the Pump Genius Simplex configuration wizard to configure the pump driven by CFW50C
inverter and the deragging function with command via digital input DI2.

NOTE!

@ The indicating light H1 and H2 are not necessary for the operation of thePump Genius and the
deragging function with command via digital input DI2.They only indicate the condition of the pum
operation at the command panel (CP).
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The figure 2.14 presents the control cenections (analog inputs/outputs, digitalinputs/outputs) that must be
done to connector of the CFW50G10S plug-in module of the CFW500 frequency inverter to have the deragging
function with command via digital input DI2.

Pump Genius Configurations

S1 Conector Default function for De ragging Function with command via  DI2
—
—— 1 DI1 Digital input 1: Run/Stop
—S2
+—"— 3 DI2 Digital input 2: Command to execute the deragging function
5 DI3 T Digital input 3: No function
Eln e ; .
7 Dl4 E Digital input 4: No function
9 +24V @ | Power supply +24 Vdc
H1 g pply
11 | poiNo | °
1~220V
I 13 DO1-C Relay digitaloutput (DO1): No fault
15 DO1-NC
p 2 AO1 Terminal Analog output 1: Real speed
Sensor
4-20mA 4 GND Reference 0 V
+\ A1 _ _
- 6 All T Analog input 1 (420 mA): Control process variable
H2 8 + 10V % Reference +10 Vdc for potentioneter
'_
10 DO2-TR ’g Transistor dgital output 2 (DO2): Motor runningF>Fx)
o
12 | RS485- A | — | RS485 (Terminal A)
14 | RS485-B RS485 (Terminal B)
16 GND Reference 0 V

Figure 2.14 — Signals on connector of the CFW500I0S plug-in module forderagging functon with command
via digital input DI2

NOTE!
Refer to the CFW500 frequency inverter manual and the CFW500DS installation guide for further
details about connections.
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2.2 PG MULTIPUMP

In the Pump GeniusMultipump application developed for the CFVB00 SoftPLC were implementedtwo distinct
ways of control (fixed control and floating control) and several possibilities of use or configuration: associating pumps
in parallel with fixed control, associating pumps in parél with floating control, definig the setpoint via HMI/
communication networks or via logic combination of digital inputs, etc. Below are details about the two control
modes and examples of some other type of configuration.

However, it is important tocheck which plug-in module that wil be used in the CFW500 frequency inverter, because it
determines the maximum number of pumps that can configure in the Pump Genius Multipump application according
to table 2.1.

Tablke 2.1 — Maximum number ofparallel pumps as CFW500 plugin module

Plug-in module Parallel Pumps for Fixed Control Parallel Pumps for Floating Control
CFW500-I0R 4 3
CFW500-10S 3 2
CFW500-10D 4 3
CFW500-I0AD 4 3
CFW500-CUSB 3 2
CFW500-CCAN 2 -
CFW500-CRS232 2 -
CFW500-CRS485 4 3
CFW500-CPDP 2 -

NOTE!

@ The digital autputs of the plug-in module can be relay or transistor. If the transistor will be necessar
to add an external relay or auxiliary contactor at 24Vdc for command of the pump. Refer to thi
installation guide of the plugin module used for more information

NOTE!
@ The Pump Genius Multipump application only works on CFW500 inverter witfirmware version over
V1.50. So upgrading the CFW500 inverter firmware to the working of thiapplication is required.
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2.2.1 Fixed Control

The system is composed ofthe association of two or more pumps in parallel, and the frequency inverter always
controls the speed of the same pump. The other pumps of the system are commanded by thdligital outputs of
the CFW500 frequency inverter and operate at the rated speed. TUs, the users can use the start mode that
best suits their needs: direct on line, star delta, softstater, etc.

The user can configure the Pump Genius Multipump applicatiorwith fixed control for up to four pumps
associated in parallel, one always driven ¥ the frequency inverter and the others commanded to the digital
outputs of the frequency inverter so that it controls the moment to start or stop of the system. It also allvs the
following settings: setpoint via HMI and setpoint via logic combination afigital inputs.

The figure 2.15 presents a typical system withfour pumps in parallel and control setpoint via HMI basically
composed of:

y 01 CFW500 frequency inverter (D);

V" 04 Motor + pump (P1, P2, P3 e DP);

V" 01 Sensor with analog output signal to masure the control process variable (A0);
y" Command to enable Pump Genius(S0);

V" Command to enable the use of the pump 1, 2 and 3 (S1, S2 and S3);

V' Signaling of the pumps 1, 2 and 3 are running (H1, H2 and H3).

= =1 lpp

o @
S0 S1 s2 s3
2
CP

Figure 2.15 - Pump Genius Multipump appication with fixed contro/ four pumps in paralleland control setpoint
via HM/

NOTE!
@ Use the Fixed Control configuration wizard to configure the Pump Genius Multipump application witk
fixed control, four pumps in paralld and control setpoint via HMI.

NOTE!

@ The pumps 1 to 3 can be driven by contactors (direct on line or star delta start), softstater
intelligent relays, etc. The signals H1, H2 and H3 are not necessary for the operation of the Pumr
Genius Multipump with fixed control, 3 pumps in paallel and control setpoint via HMIpbecause they
only serve to indicate the operating condition of the pumps on the command panel (CP). In th
figure 2.15, the signals H1, H2 and H3 come from auxiliary contacts of contactors K1, K2 and Ki
which start the pumps 1, 2 and 3.
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2.2.1.1 Power Connections

The figure 216 presents the power connection diagram for a system with four pumps in parallel with fixed
control.

gy
g8
o
L= e o W= 0 o i W=
T\ F T2\ F T3\ F
R I {1 {1 1>

R O G

A Sy

Y |

4 |

I

|

|

DP

Figure 2.16 — Power connections of the Pump Genius Multipump application with fixed combl and four pumps
in paralle/
Where
V" QO: Protection circuit breaker for the system power supply;
Yy Q1, Q2 and Q3: Motor circuit breaker for the protection of the pumps;
V' K1, K2 and K3: Contactors for starting the pumps;
V' P1, P2, P3 and PD: Systempump motors;

y" The protection of CFW500 inverter is done with fuses.

NOTE!
It is recommended the protection of the inverter so as to avoid damages.
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2.2.1.2 Command Connections

The figure 2.17 presents the commandconnection diagram for fixed contol and four pumps in parallel

220 Vac

FCFW500 - IOR

DO3
!_ GND DI DI2
—_—_— === ——— —_——)———— — ——— —_—
18 |2 1 4

DO1

so/

MO A

St A=~ 7=\

MOA

s A~ - -

KA1

KA1 KA2 KA3

13\

External
Fault

KA3

K1|:1:| K2|:1:| K3|:1:|

Figure 2.17 — Command connections of the Pump Genius Multipump application with fixed control and four

Where:

pumps in paralle/

Yy 80: Start/Stop switch. The “Start” position issues the command for enabling the Pump Genius
operation. The “Stop” position disables the Pump Genius operation, that is, it stops all the pumps of the
system;

Yy S1, S2 and S3: Manual / 0 / Automatic commutaton switches (optional). The “Manual” position
issues the command for starting the pump mdependent of the Pump Genius. The “0” position switches
off the pump and disables it from the Pump Genius. The “Automatic” position enables the pump to be
used in the Pump Genius;

y K1, K2 and K3: Contactors for starting the pumps;

y KA1, KA2 and KA3: Auxiliary contactors for the pump protection logics;

Y T1, T2 and T3: Contact of the pump motors protection thermal;

y" External Fault: A sensor, such as a pressure sitch, can be used for the protection of the pumps;

y DO1, DO3 and DO4: Relay digital ouputs of the CFW500-IOR plugin module of the CFW500
frequency inverter to command pumps 1, 2 and 3;

y" DI1: Digital input of the CFW500I0R plugin module of the CFW5® frequency inverter to enable the
pumping control operation;

y DI2, DI3 andDI4: Digita inputs of the CFW5006I0OR plugin module of the CFW500 frequency inverter
indicating that the pumps are enabled for the pumping control.
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NOTE!
The connections of the command shown in figure 2.17 are relative to the CFW5GI0R plugin
module. If you useanother plug-in module, please refer to the appropriate installation guide.

2.2.1.3 Control Connections

The figure 2.18 presents thecontrol connections (analog inputs/outputs, digital inputs/outputs) that must be
made to connector of the CFW500I0OR plug-in module of the CFW500 frequency inverter for th€ump Genius
Multipump configured for fixed control, four pumps in parallel and setpint via HMI.

c Default f unction for Fixed Control, four pumps in parallel and Setpoint via
onector HMI
-« 1 DO1-NO
=1~ 220V 3 DO1-C Relay dgital output 1 (DO1): Start pump 1
5 DO1-NC
-~ 7 DO3-NO
Relay dgital output 3 (DO3): Start pump 2
9 DO3-C T
£
<—— 11 | poano | £
= Relay dgital output4 (DO4): Start pump 3
13 DO4-C @
Q.
o
15 | posNO |
Relay dgital output 5 (DO5): No function
17 DO5-C
19 NC Not connected
Sensor AQ 21 All Analog input 1 (420 mA): Control process variable
4-20mA
23 + 10V Reference +10 Vdcfor potentiometer
— S0
—— 2 DIl Digital input 1: Enablepump genius
— S1
— — 2 DI2 Digital input 2: Enable pump 1 via DO1
™ S2
— — & DI3 Digital input 3: Enable pump 2 via DO3
— S3
b -1 8 Dl4 Digital input 4: Enable pump 3 via DO4
10 DI5 E: Digital input5: No function
12 | RS485- A g RS485 (Terminal A)
'_
14 | RS485-B g RS485 (Terminal B)
o
16 GND — | Reference 0 V
18 GND Reference 0 V
20 AO1 Analog output 1: Real speed
22 | DO2-TR Transistor dgital output 2 (DO2): No function
24 +24V Power supply +24 Vdc

Figure 2.18 — Signals on connector of the CFW500/0OR plug-in module for Pump Genius Multipump configured
for fixed contro| four pumps in paralleland setpoint via HM/

NOTE!
Refer to the CFW500 frequency inverter manual and the CFW50IDR installation guide for further
details about connections.
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2.2.1.4 Operation Description

The figure2.19 presents the operation scheme of the PumpGenius Multipump configured for fixed control, four

pumps in parallel and setpoint via HMI. Thgoumps will be starting in the "In a Sequence" activation mode in
order to simplify the understanding of their drive. For the “Pump Rotation” activation mode, the operation time

for the start or stop of the pumps is taken into account.

COMMANDS - DIGITAL INPUTS

D1- Enable Pump Genius

D2 - Enable Pump 1

D3 - Enable Pump 2

o= O= O= o=

]tfffffff;fff];’[Lf
(

D4 - Enable Pump 3

COMMANDS - DIGITAL OUTPUTS

DO1 - Start Pump 1

DO3 - Start Pump 2

DO4 - Start Pump 3

o= O= o=

SPEED OF PUMP DRIVEN BY CFW500 (Hz)

P

P0134 - Maximum Speed Reference : - -
P1052 - Pump Motor Speed for Starting 3 5 \ ‘13 515 47
an additional Pump in Parallel :
P1056 - Pump Motor Speed for Stopping : 4 6 : 9 12.N_14 16

one Pump in Parallel : : : ; ; :

P1037 - Pump Motor Speed below which : : : : : : : : :

Pump Genius goes to Sleep : ; i ; - - " - :
P0133 - Minimum Speed Reference 2 18
1 19

SYSTEM FLOW
100% 9 11
(PD)
Pump
: CFW500 :
7 8 12
: (PD) :
5: (PD)\:14
: Pump 3 (P3) :
3/(PD) (PD)\ 16

: Pump 1 (P1) :

1:/(PD) (PD)\18

Figure 2.19 — Operation description of the Pump Genius for fixed contro/
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The graph of the figure2.19 shows the digital inputs for the command and enabling of the pumps, theigital
outputs for the start of the pumps, the motor speed behavior of the pump driven by theCFW500 frequency
inverter as the pumps are started and stopped in order to maintain the control process variable according to the
setpoint of the required contrd. The analysis below of the behavior according to the identified moments:

1 - The digital input DI1 is activated in order to enable the Pump Genius. It is verified if the control will remain in
the sleep mode or in the wake up mode. The wake up mode is etivated (the first time the system is enabled,
the time (P1036) is discarded) ad the pump driven by the CFW500 frequency inverteis switched on;

2 — The pump driven by the CFW500 inverter (PD) accelerated to the minimum speed (P0133) and then the PID
controller is enabled. If the pipe charging process is enabled, a period of tim@”1041) is awaited to enable the
PID controller;

3 - According to the control setpoint and the control process variable, the PID controller responds and
accelerates the pump diven by the CFW500 inverter (PD)At this moment, the pump motor speed exceedsthe
threshold value programmed for starting an additional pump (P1052) and the deviation from the control setpoint
exceeds the threshold programmed for starting an additional pmp (P1053), initiating the time count P1054 and
it is awaited and the command b start one more pump in parallel is issued. It is verified which pump will enter
the system. In this case, since the activation mode is "In a Sequence”, and pump 1 (P1) is ebplad for
operation, the command is issued to start pump 1 (P1) via digital outpuDO1, which, according to the wiring
diagram, commands contactor K1;

4 — After pump 1 (P1) is started, the speed of the pump driven by the CFB00 inverter (PD) is reduced tahe

value of the motor speed programmed to stop a pump in parallel (P1057). This done to minimize oscillations
in the system. After that, the Pump Genius takes back the speed control of the pump driven by the CF500

inverter (PD) and it accelerates agaj

5 - Following the analysis at instant "3", the command is issued tetart one more pump in parallel and it is
checked which pump must enter the system. In this case, as the pump 1 (P1) is already running, in the
sequence pump 2 (P2) should be startedput it is disabled via digital input DI3; therefore, since pump 3 (P33 i
enabled to operate, the command to start pump 3 (P3) is issued via digital output DO4, which, according to the
wiring diagram, commands contactor K3;

6 — After pump 3 (P3) is startel, the analysis at instant “4” follows;

7 - Following the analysis atristant "3", the command is issued to start one more pump in parallel and it is
checked which pump must enter the system. In this case, as the pump 1 (P1) and pump 3 (P3) are already
running, in the sequence pump 2 (P2) should be started, but it is disabledia digital input DI3; therefore, the
system remains as it is and the pump driven by the CFW500 inverter (PD) reaches the maximum programmed
speed;

8 — Because the system needs anotler pump in parallel, when pump 2 (P2) is enabled via digital input DIBé
command to start the pump 2 (P2) is immediately issued via digital output DO3, which, according to the wiring
diagram, commands contactor K2;

9 — After pump 2 (P2) is started, theanalysis at instant “4” follows;

10 - With all pumps of the system are running, the pump driven by the CFW500 inverter (PD) reaches the
maximum programmed speed and continues to control the system;

11 - The system begins to feel an increase in the procesvariable and starts to decrease the speed of the
pump driven by CFW500 inverter (PD);

12 — When the value of motor speed programmed to stop one pump in parallel (P1056) is reached and there is
a certain difference (deviation) between the control setpoirand the process variable (P1057), a period of time is
awaited (P1058) and the command to stop one pump in parallel is issued. It is checked which pump will be
removed from system. In this case, since the activation mode is "In a Sequence", the pump 3 (P3nust be
stopped. The command to stop pump 3 (P3) is issuedvia digital output DO4, which, according to the wiring
diagram, commands contactor K3;
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13 - After stopping pump 3 (P3), the speed of the pump driven by the CFW500 inverter (PD) is increasedttee
value of motor speed to start one more pump inparallel (P1052). This is done so as to minimize oscillations in
the system. After that, the Pump Genius takes back the speed control of the pump driven by CFW500 inverter
(PD) and it decelerates again;

14 - Following the analysis done at moment “12”, the command for stopping another pump in parallel is issued,
and it is checked which pump must be removed from the system. In this case, since pump 3 (P3) is already
stopped, the next pump to be stopped is pump 2 (P2). The command to stop pump 2 (P2) is issue via digital
output DOS3, which, according to the wiring diagram, commands contactor K3;

15 — After stopping pump 2 (P2), the analysis done at moment “13” follows;

16 - Following the analysis done at manent “12”, the command for stopping another pump in parallel is issued,
and it is checked which pump must be removed from the system. In this case, since pump 3 (P3) and pump 2
(P2), are already stopped, the next pump to be stopped is pump 1 (P1). The comand to stop pump 1 (P1) is
issued via digital outpu DO1, which, according to the wiring diagram, commands contactor K1,

17 — After stopping pump 1 (P1), the analysis done at moment “13” follows;

18 - When the motor speed programmed to sleep (P1037) iseached, a period of time is awaited (P1038) and,
since the pump driven by the CFW500 inverter (PD) remains with speed below the value programmed to sleep,
the sleep mode is activated;

19 - With the sleep mode active, the pump driven by the CFW500 inverte(PD) is stopped, but the Pump
Genius remains enalktd, and the control process variable is monitored. If the value falls below the deviation of
the process variable to wake up (P1034) for a period of time (P1036), the wake up mode is activated and the
control begins to start and stop the pumps again accordng to the requirements of the control setpoint.

NOTE!
Refer the chapter 3 for further details on the parameters.
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2.2.2 Floating Control

The system is composed of the association of two or more pums in parallel, and the frequency inverter can be
connected (via inverter output contactor commanded by a digital output) and control the speed of any of the
pumps. The other pumps of the system are commanded by the digital outputs of the CF®00 frequency
inverter that drive the contactors directly conneted to the mains power and operate at the rated speed. That is,
with the control turned off, the first pump to be started is connected to the inverter via the digital output
command and the other pumps will be connected directly to the mains power via thecommand of other
outputs subsequently activated. At another moment, according to the setting, another pump can be driven by
CFW500 inverter; by doing that, all pumps in the system are used in a uniform wayl'he interlock that prevents
two or more pumps are connected to the inverter is done as electric as figure 22.

The user can configure the Pump Genius Multipump application with floating control to have up to three pumps
associated in parallel, being thefirst pump to be started connected to the CFW500 inverter and the others
commanded via digital outputs of the CFW500 inverter so that it controls the moment to start them or stop
them in the system. It also allows the following settings: setpoint via anag inputs, via HMI and setpoint via logic
combination of digital inputs.

The figure 2.20 presents a typical system with three pumps and control setpoint via HMI basically composed of:

vy 01 CFW500 frequency nverter (D);

y" 03 Motor + pump (P1, P2 and P3);

y" 01 Sensor with analog output signal to measureghe control process variable(A0);
vy Command to enable the Pump Genius (SQ)

vy Command to enable the use of the pump 1, 2 and 3 (S1, S2 and S3)

y Status light for the pumps 1, 2 and 3 are running (H1, H2 ad H3).

AOL

‘gm_' > —
t

=

E—b — |

I® %
®

CP

Figure 2.20 — Pump Genius Multipump application with floating controlthree pumps in paralleland control
setpoint via HMI

NOTE!
Use the Floating Control configuration wizard to configure the Pump Genius Multipump applicatior
with floating control, three pumps in parallel and control setpoint via HMI.
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NOTE!

The signals H1, H2 and H3 are not necessary for the operation of the Pump Geniddultipump with
floating control, three pumps in parallel and control setpoint via HMI, because tlyeonly serve to
indicate the operating condition of the pumps on the command panel (CP). In the figure 20, the
signals H1, H2and H3 come from auxiliary coriacts of contactors K1, K1.1, K2, K2.1, K3and K3.1
which start the pumps 1, 2and 3.

2.2.2.1 Power Connections

The figure 221 presents the power connection diagram for a system with three pumps in parallel with floating

control.

a2 -y -\ Q3 ;—\—é
Tzﬁt 3\ F

> 1> 1> EE IENEEE

K2|:::|»—\———\ K3.1|:::|-)1——\ K3|::]»3\-——\

Figure 2.21- Power connections of the Pump Genius Multipump application with floating control and three

Where:

pumps in paralle/

Y QO: Protection circuit breaker for the system power supply;
Yy Q1, Q2 and Q3: Motor circuit breaker for the protection of the pumps;

y K1, K2 and K3: Contactors for starting the pumps directly on line, i.e., when they do not have their
speed controlled by the CFW500 inverter;

y'K1.1, K2.1and K3.1: Contactors to start the pump with the CFW500 inverter;
vy P1, P2 and P3: System pump motors;

Y The protection of CFW600 inverter is done with fuses.

NOTE!
It is recommended the protection d the inverter so as to avoid damages.
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2.2.2.2 Command Connections

The figure 2.22 presents the command connection diagram for three pumps in parallel and floating control.

220 Vac

Figure 2.22 — Command connections of the Pump Genius Multipumpapplication wih floating control and three
pumps in paralle/

Where

V' S0: Start/Stop switch. The “Start” position issues the command for enabling Pump Genius operation.
The “Stop” position disables the Pump Genius operation, that is, it stops all the pumps of the system;

Yy S1, S2 and S3: Manual / 0 / Automatic commutation switches (optional). The “Manual” position
issues the command for starting the pump independent of the pumping control. The “0”" position
switches off the pump and disables it from the pumping control. The “Automatic” position enables the
pump to be used in the Pump Genius;

V' K1.1, K2.1 and K3.1: Contactors to start the pump with the frequency inverter;

Yy KA1, KA2 and KA3: Auxiliary contactors for the pump protection logics;

y'T1, T2 and T3: Contact of the pump motors protection thermal;

y External Fault: A sensor, such as pressure switch, can be used for the protection of the pumps;

y DO1, DO3 and DO4: Relay digital outputs of the CFW5000R plugin module of the CFW500
frequency inverter to command pumps 1, 2 and 3;

y" DI1: Digital input of the CFW500IOR plugin module of the CFW500 frequency inverter to enable the
Pump Genius operation;

y DI2, DI3 and DI4: Digital inputs of the CFW5000R plugin module of the CFW500 fequency inverter
indicating that the pumps are enabled for the Pump Genius.
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NOTE!
The connectins of the command shown in figure 2.2 are relative to the CFW500I0OR plugin
module. If you use another plugin module, please refer to the appropriate installation guide.

2.2.2.3 Control Connections

The figure 2.23 presents the control connections gnalog inputs/outputs, digital inputsbutputs) that must be
made to connector of the CFW500IOR plug-in module of the CFW500 frequency inverter for the Pump Genius
Multipump configured for floating control, three pumps in parallel and setpoint via HMI.

Conector Function for Floating Control, three pumps in parallel and Setpoint via HMI
- 1 DO1-NO
1~ 220V )
| 3 DO1-C Relay dgital output 1 (DO1): Start pump 1
5 DO1-NC
- 7 DO3-NO
Relay dgital output 3 (DO3J): Start pump 2
9 DO3-C T
£
< 11 | DO4NO %
= | Relay digital output 4 (DO4): Start pump 3
13 DO4-C [}
Q.
o
15 | posNO |
Relay dgital output 5 (DO5): No function
17 DO5-C
19 NC Not connected
Sensor A0 ; . ;
21 All Analog input 1 (420 mA): Control process variable
4-20mA ginput 1 (420 mA) P
23 + 10V Reference +10 Vdc for potentiometer
S0
— 2 DI1 Digital input 1: Enablepump genius
— S1
— — 1 DI2 Digital input 2: Enable pump 1 via DO1
—" — &6 DI3 Digital input 3: Enable pump 2 via DO3
' S3
— — 8 Dl4 Digital input 4: Enable pump 3 via DO4
10 DI5 E Digital input5: No function
12 | RS485- A g RS485 (Termind A)
|_
14 | RS485-B g RS485 (Terminal B)
o
16 GND — | Reference 0 V
18 GND Reference 0 V
20 AO1 Analog output 1: Real speed
22 | DO2-TR Transistor dgital output 2 (DO2): No function
24 +24V Power supply +24 Vdc

Figure 2.23 — Signals onconnector of the CFW500-10R plug-in module for floating contro/ three pumps in
paralleland setpoint via HMI

NOTE!
Refer to the CFW500 frequency inverter manual and the CFW50IDR installation guide for further
details about connections.
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2.2.2.4 Operation Descri ption

The figure 2.24 presents the operation scheme of the Pump Genius configured for floating control, three pumps
in parallel and setpoint via HMI. The pumps will be starting in the "In a Sequence" activation mode in order to
simplify the understanding of their drive. For the “Pump Rotation” activation mode, the operation time for the
start or stop of the pumps is taken into account.

COMMANDS - DIGITAL INPUTS

D1- Enable Pump Genius

D2 - Enable Pump 1

D3 - Enable Pump 2

o= O—= O= 0O-=

D4 - Enable Pump 3

COMMANDS - DIGITAL OUTPUTS

DO1 - Start Pump 1

DO3 - Start Pump 2

o= O= o=

]

DO4 - Start Pump 3

SPEED OF PUMP DRIVEN BY CFW500 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting 3
an additional Pump in Parallel

M1 13

L1

P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep

P0133 - Minimum Speed Reference

P1056 - Pump Motor Speed for Stopping ” "7 \
one Pump in Parallel / : : : ©oq0Y 12! \

SYSTEM FLOW

100%

Pump
CFW500 (P1)

: Pump 3 (P3) :
1:/AP1) 14

Figure 2.24 — Operation description of the Pump Genius for floating control

The graph of the figure 2.24 shows the dgital inputs for the command and enabling of the pumps, the digital
outputs for the start of the pumps, the motor speed behavior of the pump driven by the CFW500 frequency
inverter as the pumps are started and stopped in order to mantain the control process variable according to the
setpoint of the required control. The analysis below of the behavior according to the identified moments:
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1 - The digital input DI1 is activated in order to enable the Pump Genius. It igrified if the control will remain in
the sleep mode or in the wake up mode. The wake up mode is activated (the first time the system is enabled,
the time (P1036) is discarded) and the pump driven by the CFW500 frequency inverter accelerates up to the
minimum speed programmed. It is verified vinich pump must enter the system and be driven by the inverter. In
this case, as the activation mode is “In a Sequence” and pump 1 (P1) is enabled for operation, the command for
starting pump 1 (P1) is issued via digél output DO1, which, according to thewiring diagram, commands the
K1.1 contactor so that the motor is driven by the inverter. Then a period of time of 500ms is awaited (a fixed
time value for this application) until the acceleration of pump 1 (P1) beging to the minimum programmed
speed;

Pump Genius Configurations

2 — The pump 1 (P1) beingdriven by the CFW500 inverter is accelerated to the minimum speed (P0133) and
then the PID controller is enabled. If the pipe charging process is enabled, a period of time (P1DWis awaited b
enable the PID controller;

3 - According to the control setpoint and the control process variable, the PID controller responds and
accelerates the pump 1 (P1) beingdriven by the CFW500 inverter.At this moment, the pump 1 (P1) motor
speed exceeds the threshold value programmed for startingn additional pump (P1052) and the deviation from
the control setpoint exceeds the threshold programmed for starting an additional pump (P1053), initiating the
time count P1054 and itis awaited and the command to start one more pump in parallel is issuedlt is verified
which pump will enter the system. In this case, since pump 1 (P1) is already started and being driven by the
inverter, in the sequence pump 2 (P2) must be started, but it is dabled via digital input DI3; therefore, since
pump 3 (P3) is erabled to operate, the command to start pump 3 (P3) is issued via digital output DO4, which,
according to the wiring diagram, commands contactor K3;

4 — After pump 3 (P3) is started, the speedof the pump 1 (P1) driven by the inverter is reduced to the vaé of
the motor speed programmed to stop a pump in parallel (P1057). This is done to minimize oscillations in the
system. After that, the Pump Genius takes back the speed control of the pump IP1) driven by the inverter and
it accelerates again;

5 — Folbwing the analysis at instant "3", the command is issued to start one more pump in parallel and it is
checked which pump must enter the system. In this case, as the pump 1 (P1) and pump 3 (P3re already
running, in the sequence pump 2 (P2) should be stded, but it is disabled via digital input DI3; therefore, the
system remains as it is and the pump 1 (P1) reaches the maximum programmed speed;

6 — Because the system needs another pump in paallel, when pump 2 (P2) is enabled via digital input DI3, the
command to start the pump 2 (P2) is immediately issued via digital output DO3, which, according to the wiring
diagram, commands contactor K2;

7 — After pump 2 (P2) is started, the analysis athstant “4” follows;

8 - With all pumps of the system are runmig, the pump 1 (P1) driven by CFW500 inverter reaches the
maximum programmed speed and continues to control the system;

9 — The system begins to feel an increase in the process variable andarts to decrease the speed of the pump
1 (P1) driven by CFW500dnverter;

10 — When the value of motor speed programmed to stop one pump in parallel (P1056) is reached and there is
a certain difference (deviation) between the control setpoint and the press variable (P1057), a period of time is
awaited (P1058) and tle command to stop one pump in parallel is issued. It is checked which pump will be
removed from system. In this case, since the activation mode is "In a Sequence", the pump 3 (P3) must be
stopped. The command to stop pump 3 (P3) is issued via digital outpuDO4, which, according to the wiring
diagram, commands contactor K3;

11 - After stopping pump 3 (P3), the speed of the pump 1 (P1) driven by CFW500 inverter is increased to the
value of motor speed to start one more pump in parallel (P1052). This is dongo as to minimize oscillations in
the system. After that, the Pump Genius takes back the speed control of the pump 1 (P1) driven by CFW500
inverter and it decelerates again;

12 - Followng the analysis done at moment “10”, the command for stopping another pump in parallel is issued,
and it is checked which pump must be removed from the system. In this case, since pump 3 (P3) is already
stopped, the next pump to be stopped is pump 4 (P2). The command to stop pump 4 (P2) is issued via digital
output DOS3, which, according to the wiring diagram, commands contactor K2;
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13 - After stopping pump 2 (P2), the analysis at instant “11” follows;

14 - When the motor speed programmed to sleep (P1037)s reached, a period of time is awaited (P1038) and,
since the pump 1 (P1) driven by CFW500 inverter remains with speed below the value programmed to sleep,
the sleep mode is activated;

15 - With the sleep mode active, pump 1 (P1), which is being drivenyp CFW500 inverter, is stopped. After
500ms (fixed time for this appkation) the command to stop digital output DO1 is issued, which, according
wiring diagram, commands contactor K1.1. But the Pump Genius remains enabled, monitoring the control
process vaiiable. If the value falls below the deviation of the process variabto wake up (P1034) for a period of
time (P1035), the wake up mode is activated and the control begins to start and stop the pumps again
according to the requirements of the control setpant.

NOTE!
Refer the chapter 3 for further details on the parametrs.
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2.3 PG MULTIPLEX

In the Pump Genius Multiplex application developed for the CFW500 SoftPLC function several possibilities of
use or configuration were implemented:associated pumps in parallel defining whether it will operate as a
master/slave orslave, the possibility of having more than one process variable sensor allowing the exchange of
the master/slave pump, protect the pump using a digital sensor, etc. Below a details about some association
types of pumps in parallel.

NOTE!
@ The Pump Gerius Multiplex application only works on CFW500 inverter witfirmware versionV3.50
or over. So upgrading the CFW500 inverter firmware to the working of thiapplication is required.

NOTE!

@ The Pump Genius Multiplex application requires a serial intade configured with the SymbiNet
protocol. In case of use ofremote HMI (HMIR), care must be taken regarding the parameterization ¢
the protocols, for more details refer to parameter P0312.

2.3.1 ONE MASTER/SLAVE PUM P WITH ONE SLAVE PUMP

The user can configure the Pump Genius Multiplex application to having two pumps in parallel, each pump
being driven by its respective CFW500 inverter. One pummvill be a master/slave pump (one that performs the
actions for pumping control) and the other pump will be aslave pump (receives commands from the
master/slave pump). The communication between the pumps is accomplished via RS485 interface using the
SymbiNet network protocol.

The pumping system to be presented in the sequence contains one master/slave pump, onslave pump and
communication done via RS485 interface, which basically comprises

y 02 CFW500 inverters +CFW500-RS485 plug-in module (D1 andD2);

y 02 Electric motors and pumps (P1 and P2);

vy 01 Sensor with analog output signal for measurement of the control process variable (Al);
vy Command for enabling the Pump Genius (S1)

vy Command for enabling the use of the pump driven by CF\800 inverter (S2.1 and S2.2)

y Status light for inverter fault (H1.1 and H1.2)

y Status light for motor running (H2.1 and H2.2);

V" Status light for low or high ével protection for the control proces variabke (H3).

)
S1

o ® ® @
$2.1 H1.1 H21 H3

O ® ®
$2.2 H12 H2.2
cpP

Figure 2.25 — Pump Genius Multiplex application with two pumps in parallel and RS485 communication
interface

Pump Genius |50



[eq

Pump Genius Configurations

NOTE!

@ Using the Master/Slave Pump configuration wizard to configure the pump 1 and theSlave Pump
configuration wizard to configurethe pump 2 in this pumping system with two pumps in parallel and
RS485 communication interface.

NOTE!

@ The indicating lights H1.1, H1.2, H2.1, H2.2and H3 are not necessary for the operation of the Pump
Genius with two pumps in parallel and RS485 comunication interface. They only indicate the
condition of the pumps’ operation at the command panel (CP).

2.3.1.1 Power Connections

The figure 2.26 presents the power connection diagram for a Pump Genius Multiplex application with two
pumps in parallel
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Figure 2.26 — Power connections of the Pump Genius Multiplex application with two pumps in parallel
Where
Y QO: Protection circuit breaker for the system power supply;
y P1 and P2: Pump motors;

Y The protection of CFW500 inverter is done with fuses.
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NOTE!
It is recommended the protection of the inverter so as to avoid damages

2.3.1.2 Control Connection s

The figure 2.27 and 2.28 presents the control connections (analog inputs/outputs, digital inputs/outputs), that
must be done to connector of the CFW500RS485 plug-in module of the CFW500 inverters of the master/slave
pump (Pump 1) and the slae pump (Pump 2).

Conector Default Function for Master/Slave Pump (Pump 1)
1~ 220V
| 1 DO1-NO
H1.1 N
—®— 3 DO1-C Relay digital output 1 (DO1): No fault
5 DO1-NC
7 DO3-NO
H2.1
| ® 9 DO3-C s Relay dgital output 3 (DO3): F > Fx
1 | posnc | £
'_
13 NC g | Not connected
o
15 +24V 2 | Power supply +24 Vdc
31
— —— 17 DIl Digital input 1: Enable pump genius
—S2.1
— — 19 DI2 Digital input 2: Enable the use of the pump
21 DI3 Digital input 3: No function
23 Dl4 Digital input 3: No function
2 AO1 Analog output 1: Real speed
4 GND Reference 0 V
Sensor Al
4-20mA 6 All Analog input 1 (420 mA): Control process variable
H3 8 +10V Reference +10 Vdc for potentiometer
10 DO2-TR < | Transistor digital output 2 (DO2): A770/A772 or F771/F773 (SoftPLC)
£
12 RS485- A % RS485 (TerminalA())
'_
14 | RS485-B g RS485 (Terminal B(+))
o
16 GND — | Reference O V
18 Al2 Analog input 2 (3610 V): No function
_/— 20 RS485 - A2 RS485 (Terminal A2()
E —— — | 22 RS485 - B2 RS485 (Terminal B2(+))
co
(&)

_\\_
4&»—\ 24 GND Reference 0 V

Figure 2.27 — Signals onconnector of the CFW500 RS485 plug-in module for master/slave pump (Pump 1)
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Conector Default Function for Slave Pump (Pump 2)
1~ 220V
| 1 DO1-NO
H1.2 .
—)— 3 DO1-C Relay digital output 1 (DO1): No fault
5 DO1-NC
7 DO3-NO
H2.2
} X 9 DO3-C T | Relay digital output 3 (DO3): F > Fx
11 | posnc | E
'_
13 NC g | Not connected
o
15 +24V > | Power supply +24 Vdc
17 DI1 Digital input 1: No function
152.2 TP
— 19 DI2 Digital input 2: Enable the use of the pump
21 DI3 Digital input 3: No function
23 Dl4 Digital input 3: No function
2 AO1 Analog output 1: Real speed
4 GND Reference 0 V
6 All Analog input 1 (310 V): No function
8 +10V Reference +10 Vdc for potentiometer
10 DO2-TR § Transistor digital output 2 (DO2): Ndunction
12 RS485- A % RS485 (Terminal A{)
[t
14 | RS485-B ‘g RS485 (Terminal B+))
o
16 GND — | Reference O V
18 Al2 Analog input 2 (310 V): No function
/— 20 RS485- A2 RS485 (Terminal A2()
E ] - 22 | Rs4s5-B2 RS485 (Terminal B2(+))
?';3. GND Reference 0 V

_E‘\“_m

Figure 2.28 — Signals on connector of the CFW500RS485 plug-in module br slave pump (Pump 2)

NOTE!

Refer to the CFW500 inverter manuaand the CFW500-RS485 installation guidefor more information

on the connections.

Pump Genius |53




[eq

Pump Genius Configurations

2.3.1.3 Operation Description

The figure 2.29 presentsa timing analysisof the Pump Genius configired with two pumps in parallel being one
master/slave pump (Pump 1) and one slave pump (Pump 2

COMMANDS - DIGITAL INPUTS

S1- Enable Pump Genius :J _I
e -
S2.1 - Enable Pump 1 od 1 Do
1 —— —
$2.2 - Enable Pump 2 od i i
COMMANDS - SYMBINET NETWORK
P Do
Start Pump 1 0o—I : L —
Start Pump 2 5 | L

SPEED OF PUMP 1 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

SPEED OF PUMP 2 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

Figure 2.29 — Operation description of the Pump Genius Multiplex with two pumps in parallel
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1 - The digital input DI1 is activated in order to enable th®ump Genius. It is verified if the control will remain in
the sleep mode or in the wake up mode. The wake up mode is activated (the first time the Pump Genius is
enabled, the time (P1036) is disarded) and the control (pump 1- master/slave) verify which pmp have the
lower operation time. In this examplethe operation time of the pump 1 and pump 2 are equal, the pump 1
(highest priority) is started;

2 — The pump 1 is accelerated to the minimum geed (P0133) and then the PID controller is enabled. If theipe
charging process is enabled, a period of time (P1041) is awaited to enable the PID controller;

3 - According to the control setpoint and the control process variable, the PID controller responds and
accelerates the pump 1. At this moment the pump motor speed exceeds the threshold value programmed for
starting an additional pump (P1052) and the devian from the control setpoint exceeds the threshold
programmed for starting an additional pump (P1053), initiating the time count P1054;

4 — The pump 1 isaccelerated to the maximum speed (P0134), the conditions fostarting an additional pumpin
parallel(P1052 and P1053) remain actives and the time (P1054) is awaited;

5 — All processes continue as at time point 4, until the time count (P1054) has elapsedt this moment among
the enabled pumps, the one with the lowest accumulated operating time receiveshe command to start via
SymbiNet network. Then, is done the command via SymbiNet network to start the pump 2

6 — The pump 2 is accelerated to the speedreference from the PID controller as the acceleration ramp set in the
P0100 parameter. Then, the corrol process variable begins to increase due to the addition of another pump;
the PID controller begins to decrease the speed reference for the pump 1 uttthe moment that both pumps
operate at the same speed,;

7 — The PID controller can control the pumpig, then the control process variable begins to decrease and is
necessary to increase the speed of the pumps to keep pumping controlled;

8 — The PID contoller increases the reference speed for the pump 1 and pump 2 and the two pumps are
accelerated untilthe control process variable value becomes equal to the setpoint control required;

9 - Eventually, through the continued action of the PID controller, #h pumping control achieves stabile
operation at the control setpoint as required by the user.

10 - According to the control setpoint and the control process variable, the PID controller responds and
decelerates the pump 1 and pump 2. At this moment the pumps motor speed drops below the threshold

programmed for stopping one pump (P1055) and the deviatiorfrom the control setpoint exceeds the threshold

programmed for stopping one pump (P1056), initiating the time count P1057

11 -The pump 1 and pump 2 can be decelerated to the minimum speed (P0133), the conditions for stopping
one pump in parallel (P1055 ad P1056) remain actives and the time (P1057) is awaited;

12 — All processes continue as at time point 11, until the time count (P1057) is elapsed. At thimoment the
command for stopping one pump in parallel is issued via SymbiNet network. From among the activated pumps,
the one with the largest accumulated operaing time will be stopped. As the pump 1 is running more time, is
done the command via SymbiNetnetwork to stop the pump 1;

13 - The pump 1 is decelerated to the zero speed as the deceleration ramp set in the P0101 parameter and
then is disabled, i.e., me of the parallel pumps was successfully stopped At this moment the control process
variable eaches the control setpoint required by the userand the PID controller responds and accelerates the
pump 2;

14 - The PID controller increases the reference spakfor the pump 2 until the control process variable value
becomes equal to the setpoint contrd required,;

15 — The PID controller can control the pumping, then the process variable begins to increase and is necessary
to decrease the speed of the pump 2 tokeep pumping controlled;
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16 - According to the control setpoint and the control process vaiable, the PID controller responds and
decelerates the pump 2. At this moment the pump motor speed exceeds the threshold value programmed to
sleep (P1037), inititing the time count P1038;

17 — The pump 2 is decelerated to the minimum speed (P0133), the @nditions to sleep remain active and the
time (P1038) is awaited,;

18 — All processes continue as at time point 17, until the time count (P1038) is elapsedhen, the sleep mode is
activated and it is done the command via SymbiNet network to stop the pump2;

19 - The pump 2 is decelerated to the zero speed as the deceleration ramp set in the P0101 parameter and
then is disabled; but the Pump Genius remains enabled, and the control process vatile is monitored. If the
value falls below the deviation of thecontrol process variable to wake up (P1034) for a period of time (P1036),
the wake up mode is activated and the control begins to start and stop the pumps again according to the
requirementsof the control setpoint.

@ NOTE!
Refer the chapter 3 for furthe details on the parameters.
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2.3.2 ONE MASTER/SLAVE PUM P WITH SLAVE PUMPS

The user can configure the Pump Genius Multiplex application to having up to three pumps in parallel, each
pump being driven by its respective CFW500 inverter. One pump will b@ master/slave pump (one that
performs the actions for pumping control) and the others pumps will be a slave pumps (receives commands
from the master pump). The communication between thgoumps is accomplished via RS485 interface using the
SymbiNet network protocol.

The pumping system to be presented in the sequence contains one master/slave pump, two slave pumps and
communication done via RS485 interface, which basically comprises:

y 03 CFW500 inverters + CFW500RS485 plug-in module (D1, D2 and D3);

y 03 Electric motors and pumps (P1, P2 and P3);

y 01 Sensor with analog output signal for measurement of the control process variable (Al);

Yy Command for enabling the Pump Genius (S1)

vy Command for enabling the use of the pump driven by CFW500 inverter (S2.1, S2.2 and S2;3)
y Status light for inverter fault (H1.1, H1.2 and H1.3)

y Status light for motor running (H2.1, H2.2 and H2.3);

V" Status light for low or high ével protection for e control process variable(H3).

[— —> | [ —

® ®
$2.1 H1.1 H2.1 H3

® ®
S22 H1.2 H22

O ® ®
$2.3 H1.3 H2.3 cP

RS485

Figure 2.30 — Pump Genius Multiplexapplication with 1 master Pump and two slave pumps in parallel and
RS485 communication interface

NOTE!

@ Using the Master/Slave Pump configuration wizard to configure the pump 1 andthe Slave Pump
configuration wizard to configure the pump 2 and pump 3 in this pumping system with three pumps
in parallel and RS485 communication interface.

NOTE!

@ The indicating lights H1.1, H1.2,H1.3, H2.1, H2.2, H2.3 and H3 are not necessary forthe operation
of the Pump Genius with three pumps in parallel and RS485 communication interface. They on
indicate the condition of the pumps’ operation at the command panel (CP).
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2.3.2.1 Power Connections

The figure 2.31 presents the power connedbn diagram for a Pump Genius Multiplex application with three
pumps in parallel.
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Figure 2.31- Power connections of the Pump Genius Multiplex application with three pumps in paralle/
Where:
V" QO: Protection circuit breaker for the system power supply;
Vv P1, P2 and P3: Pump motors;

y The protection of CFW 11 inverter is done with fuses.

NOTE!
It is recommended the protection of the inverter so as to avoid damages.
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2.3.2.2 Control Co nnections

The figure 2.32, 2.33 and 2.34 presents the control connections (analog inputs/outputs, digital inputs/outputs),
that must be done to connector of the CFW500RS485 plug-in module of the CFW500 inverters of the
master/slave pump (Pump 1) and theslave pumps (Pump 2 and Pump 3).

Conector Default Function for Master/Slave Pump (Pump 1)
1~ 220V
| 1 DO1-NO
H1.1 »
—X— 3 DO1-C Relay digital output 1 (DO1): No fault
5 DO1-NC
7 DO3-NO
H2.1
} X 9 DO3-C § | Relay digital output 3 (DO3): F > Fx
1 | posne | £
'_
13 NC g | Not connected
o
15 +24V > | Power supply +24 Vdc
—S1
——— 17 DIl Digital input 1: Enable pump genius
—S2.1
— — 19 DI2 Digital input 2: Enable the use of the pump
21 DI3 Digital input 3: Nofunction
23 Dl4 Digital input 3: No function
2 AO1 Analog output 1: Real speed
4 GND Reference 0 V
Sensor A1
4-20mA 6 All Analog input 1 (420 mA): Control process variable
H3 8 +10V Reference +10 Vdc for potentiometer
10 DO2-TR < | Transistordigital output 2 (DO2): A770/A772 or F771/F773 (SoftPLC)
£
12 RS485- A g RS485 (Terminal A{)
'_
14 | RS485-B g RS485 (Terminal B(+))
o
16 GND ~ | Reference 0 V
18 Al2 Analog input 2 (310 V): No function
_/— 20 RS485- A2 RS485 (Terminal A2()
E T =~ 22 | RS485-B2 RS485 (Terminal B2(+))
o
a

_\;
AD’—\ 24 GND Reference 0 V

Figure 2.32 — Signals on connectorof the CFW500RS485 plug-in module for master/slave pump (Pump 1)
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Conector Default Function for Slave Pump (Pump 2)
1~ 220V
| 1 DO1-NO
H1.2 .
—)— 3 DO1-C Relaydigital output 1 (DO1): No fault
5 DO1-NC
7 DO3-NO
H2.2
| X 9 DO3-C T | Relay digital output 3 (DO3): F > Fx
11 | poznc | E
'_
13 NC g | Not connected
[}
15 +24V > | Power supply +24 Vdc
17 DI1 Digital input 1: No function
_—S2.2
— —— 19 DI2 Digital input 2: Enable the use of the pump
21 DI3 Digital input 3: No function
23 Dl4 Digital input 3: No function
2 AO1 Analog output 1: Real speed
4 GND Reference 0 V
6 All Analog input 1 (310 V): No function
8 +10V Reference +10 Vdc forpotentiometer
10 DO2-TR E Transistor digital output 2 (DO2): No function
12 RS485- A % RS485 (Terminal A{)
[
14 | RS485-B g RS485 (Terminal B(+))
o
o 16 GND — | Reference 0 V
w
g 18 Al2 Analog input 2 (310 V): No function
01 —_—
20 RS485- A2 RS485 (TerminalA2(-))
o] 22 | Rs485-B2 RS485 (Terminal B2(+))
=
* 24 GND Reference 0 V

Figure 2.33 — Signals on connector of the CFW50-RS485 plug-in module for slave pump (Pump 2)
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Conector Default Function for Slave Pump (Pump 3)
1~ 220V
| 1 DO1-NO
H1.3 .
—)— 3 DO1-C Relay digital output 1 (DO1): No fault
5 DO1-NC
7 DO3-NO
H2.3
} & 9 DO3-C 5 | Relay digital output 3 (DO3): F > Fx
1 | poznc | E
'_
13 NC g | Not connected
o
15 +24V > | Power supply +24 Vdc
17 DI1 Digital input 1: No function
—S2.3 ora’ b
— 19 DI2 Digital input 2: Enable the use of the pump
21 DI3 Digital input 3: No function
23 Dl4 Digital input 3: No function
2 AO1 Analog output 1: Real speed
4 GND Reference 0 V
6 All Analog input 1 (310 V): No function
8 +10V Reference +10 Vdc for potentiometer
10 DO2-TR § Transistor digital output 2 (DO2): No function
£ :
12 RS485- A E) RS485 (Terminal A{)
14 | RS485-B ‘g RS485 (Termiral B(+))
o
16 GND — | Reference O V
18 Al2 Analog input 2 (310 V): No function
/— 20 RS485- A2 RS485 (Terminal A2()
E I _— 22 | RS485-B2 RS485 (Terminal B2(+))
?'}. GND Reference 0 V

_E\\_m

Figure 2.34 — Signals on connector of the CFW500RS485 plug-in module for slave pump (Pump 3)

NOTE!

Refer to the CFW500 inverter manuaand the CFW500-RS485 installation guidefor more information

on the connections.
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2.3.2.3 Operation Description

2.3.2.3.1 Starting the Pumps

The figure 2.35 presentsa timing analysis of the Pump Geniusconfigured with three pumps in parallel being one
master/slave (Pump 1) and two slaves (Pump 2 and Pump 3) in the process of starting the pumps.

COMMANDS - DIGITAL INPUTS

S1- Enable Pump Genius é_l
S2.1-Enable Pump1 ]
S22-EnablePump2 415
S23-Enable Pump3 4

COMMANDS - SYMBINET NETWORK
Start Pump 1 é [
Start Pump 2 é _| :
Start Pump 3 (1) I

SPEED OF PUMP 1 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

SPEED OF PUMP 2 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

SPEED OF PUMP 3 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

Figure 2.35 — Operation description of the Pump Genius Multiplex with three pumpsén paralle/
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1 - The digital input DI1 is activated in order to enable the Pump Genius. It is verified if the control will remain in
the sleep mode or in the wake up mode. The wake up mode is activated (the first time the Pump Genius is
enabled, the time (P1036) is disarded) and the control (pump 1- master/slave) verify which pump have the
lower operation time.In this examplethe operation time of the pump 2 is lower than pump 1 and pump 3,then
the pump 2 is started;

2 — The pump 2 is accelerated tothe minimum speed (P0133) and then the PID controller is enabled. If the pipe
charging process is enabled, a period of time (P1041) is awaited to enable the PID controller;

3 - According to the control setpoint and the control process variable, the PID cotroller responds and
accelerates the pump 2. At this moment, the pump motor speed exceeds the threshold value programmed for
starting an additional pump (P1052) and the devidgon from the control setpoint exceeds the threshold
programmed for starting an alditional pump (P1053), initiating the time count P1054

4 —The pump 2 is accelerated to the maximum speed (P0134), the conditions fastarting an additional pumpin
parallel(P1052 and P1053) remain actives and the time (P1054) is awaited;

5 — All processes continue as at time point 4, until the time count (P1054) has elapsed. At this moment among
the enabled pumps, the one with the lowest accumulated operating time receives the command to start via
SymbiNet network. Then, as the operation tne of the pump 3 is lower than pump 1, it is done the command via
SymbiNet network to start the pump 3

6 — The pump 3 is accelerated to the speed reference from the PID controller as the acceleration ramp set in the
P0100 parameter. Then, the control pr@ess variabe begins to increase due to the addition of another pump;
the PID controller begins to decrease the speed reference for the pump 2 until the moment that both pumps
operate at the same speed;

7 — The PID controller can control the pumping, therthe control process variable begins to decrease and is
necessary to increase the speed of the pumps to keep pumping controlled;

8 — At this moment the pumps motor speed exceeds the threshold value programmed for starting an additional
pump (P1052) and the deviation from the control setpoint exceeds the threshold programmed for starting an
additional pump (P1053), initiating the time count P1054

9 — The pump 2 and pump 3 are accelerated to the maximum speed (P0134), the conditions fostarting an
additional pump in parallel (P1052 and P1053) remain actives and the time (P1054) is awaited;

10 - All processes continue as at time point 9, until the time count (P1054) has elapsed. At this moment among
the enabled pumps, the one with the lowest accumulated oprating time receives the command to start via
SymbiNet network. Then, as the pump 2 and pump 3 are in running, it is done the command via SymbiNet
network to start the pump 1,

11 - The pump 1 is accelerated to the speed reference from the PID controlleas the accekration ramp set in
the PO100 parameter. Then, the control process variable begins to increase due to the addition of another
pump; the PID controller begins to decrease the speed reference for the pump 2 and pump 3 until the moment
that both pumps operate at the same speed;

12 - The PID controller can control the pumping, then the control process variable begins to decrease and is
necessary to increase the speed of the pumps to keep pumping controlled;

13 - The PID controller increases the rerence speeal for the pump 1, pump 2 and pump 3 and the three
pumps are accelerated until the control process variable value becomes equal to the setpoint control required.

NOTE!
Refer the chapter 3 for further details on the parameters.
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2.3.2.3.2 Stopping the Pumps

The figure 2.36 presentsa timing analysisof the Pump Genius configured with three pumps in parallel being one
master/slave (Pump 1) and two slaves (Pump 2 and Pump 3) in the process of stopping the pumps.

COMMANDS - DIGITAL INPUTS

S1- Enable Pump Genius

S2.1 - Enable Pump 1

S2.2 - Enable Pump 2

o= O= O= o=

S$2.3 - Enable Pump 3

COMMANDS - SYMBINET NETWORK

Start Pump 1

Start Pump 2

O= O= o=

Start Pump 3

SPEED OF PUMP 1 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

SPEED OF PUMP 2 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

SPEED OF PUMP 3 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping

one Pump in Parallel ) NI D8\ o
P1037 - Pump Motor Speed below which A

Pump Genius goes to Sleep : : \ j B s \ / 514: EE
P0133 - Minimum Speed Reference Foete : TTTTo A0 ATV
S : R T Do 6;\1-,-

Figure 2.36 — Operation description o the Pump Genius Multiplex with three pumps in paralle/
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1 — The PID controller is controlling the pumping using the pump 1, pump 2 and pump 3. Then, the control
process variable begins to increase and is necessary to decrease the speed of the pumps toekp pumping
controlled;

2 — According to the control setpoint and the control process variable, the PID controller responds and
decelerates the pump 1, pump 2 and pump 3. At this moment, the pumps motor speed drops below the

threshold programmed for stoppng one pump (P1055) and the deviation from the control setpint exceeds the

threshold programmed for stopping one pump (P1056), initiating the time count P1057

3 —-The pump 1, pump 2 and pump 3 can be decelerated to the minimum speed (P0133), the conditins for
stopping one pump in parallel (P1055 and P1056) remia actives and the time (P1057) is awaited:;

4 — All processes continue as at time point 3, until the time count (P1057) is elapsed. At this moment, the
command for stopping one pump in parallel$ issued via SymbiNet network. From among the activated pumg,
the one with the largest accumulated operating time will be stoppedlin this examplethe pump 2 is running
more time, then a command via SymbiNet network to stop the pump 2is done;

5 - The pump 2 is decelerated to the zero speed as the deceleration ramp set in the P0101 parameter and then
is disabled, i.e., me of the parallel pumps was successfully stopped At this moment, the control process
variable reaches the control setpoint regired by the user and the PID controller responds and accelerates the
pump 1 and pump 3;

6 — Eventually, with the continued action of the PID controller, the pumping control achieves stabile operation at
the control setpoint as required by the user.

7 — The PID ontroller is controlling the pumping using the pump 1 and pump 3. Then, the control process
variable begins to increase and is necessary to decrease the speed of the pumps to keep pumping controlled;

8 - According to the control setpoint and the control process variable, the PID controller responds and
decelerates the pump 1 and pump 3. At this moment, the pumps motor speed drops below the threshold
programmed for stopping one pump (P1055) and the deviation from the control setpoint exceeds the teshold

programmed for stopping one pump (P1056), initiating the time count P1057

9 —-The pump 1 and pump 3 can be decelerated to the minimum speed (P0133), the conditions for stopping one
pump in parallel (P1055 and P1056) remain actives and the time (R%7) is avaited;

10 - All processes continue as at time point 9, until the time count (P1057) is elapsed. At this moment, the
command for stopping one pump in parallel is issued via SymbiNet network. From among the activated pumps,
the one with the larges accumulated operating time will be stopped.In this examplethe pump 1 is running
more time, then a command via SymbiNet network to stop the pump lis done;

11 - The pump 1 is decelerated to the zero speed as the deceleration ramp set in the P0101 parameter and
then is disabled, i.e., ;e of the parallel pumps was successfully stoppedAt this moment, the control process
variable reaches the control setpoint regired by the userand the PID controller responds and accelerates the
pump 3;

12 - The PID controllerincreases the reference speed for the pump 3 until the control process variable value
becomes equal to the setpoint control required;

13 - The PID contoller can control the pumping, then the control process variable begins to increase and is
necessary todecrease the speed of the pump 3 to keep pumping controlled;

14 - According to the control setpoint and the control process variable, the PID controlteresponds and
decelerates the pump 3. At this moment, the pump motor speed exceeds the threshold valugorogrammed to
sleep (P1037), initiating the time count P1038;

15 - The pump 3 is decelerated to the minimum speed (P0133), the conditions to sleep remain active and the
time (P1038) is awaited;
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16 — All processes continue as at time point 15, until theéime count (P1038) is elapsed Then, the sleep mode is
activated and it is done the command via SymbiNet network to stop the pump 3;

17 — The pump 3 is decelerated to the zero speed as the deceleration ramp set in the P0101 parameter and
then is disabled but the pumping control remains enabled, and the control processvariable is monitored. If the
value falls below the deviation of the control process variable to wake up (P1034) for a period of time (P1036),
the wake up mode is activated and the controlbegins to start and stop the pumps again according to the

requirements of the control setpoint.

NOTE!
Refer the chapter 3 for further details on the parameters.
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2.3.3 MASTER/SLAVE PUMPS W ITH SLAVE PUMPS

The user can configure the Pump Genius Mujplex application to having up to three pumps in parallel, each
pump being driven by its respective CFW500 inverter. Some pumps will be a master/slave pump (one that
performs the actions for pumping control) and the others pumps will be a slave pumps (reagis commands
from the master pump). The communication betweenhe pumps is accomplished via RS485 interface using the
SymbiNet network protocol.

The pumping system to be presented in the sequence contains two master/slave pumps, one slave pump and
communication done via RS485 interface, which basically comprises:

y 03 CFW500 inverters + CFW500RS485 plug-in module (D1, D2 and D3);

y 03 Electric motors and pumps (P1, P2 and P3);

y 02 Sensor with analog output signal for measurement of the control processariable (A1.1 and Al.2);
Yy Command for enabling the Pump GeniugS1)

vy Command for enabling the use of the pump driven by CFW500 inverter (S2.1, S2.2 and S2;3)

y Status light for inverter fault (H1.1, H1.2 and H1.3)

y Status light for motor running (H21, H2.2 and H2.3);

V" Status light for low or high ével protection for the control process variable(H3.1 and H3.2).

Figure 2.37 — Pump Genius Multiplex application with 2 masteslave pumps and one slave pump in parallel and
RS485 communication interéce

NOTE!

@ Using the Master/Slave Pump configuration wizard to configure the pump 1 and pump 2, and the
Slave Pump configuration wizard to configure the pump 3 in this pumping system with three pumps
in parallel and RS485 communication interface.

NOTE!

@ The indicating lights H1.1,H1.2, H1.3, H2.1, H2.2, H2.3, H3.1 and H3.2 are not necessary for the
operation of the Pump Genius Multiplex with four pumps in parallel and RS485 communicatio
interface. They only indicate the condition of the pumps’ operation at the command panel (CP).
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2.3.3.1 Power Connections

The figure 2.38 presents the power connection diagram for a Pump Genius Multiplex application with three
pumps in parallel.
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Figure 2.38- Power connections of the Pump Genius Multiplex apptation with three pumps inparalle/
Where:
V" QO: Protection circuit breaker for the system power supply;
Vv P1, P2, and P3: Pump motors;

Y The protection of CFW500 inverter is done with fuses.

NOTE!
It is recommended the protection of the inverter so as to avoidlamages.
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2.3.3.2 Control C onnections

The figure 2.39, 2.40 and 2.41 presents the control connections (analog inputs/outputs, digital inputs/outputs),
that must be done to connector of the CFW500RS485 plugin module of the CFW500 inverters of the
master/slave pump (Pump 1 and Punp 2) and the slave pumps (Pump 3).

Conector Default Function for Master/Slave Pump (Pump 1)
1~ 220V
| 1 DO1-NO
H1.1 »
—&X—— 3 DO1-C Relay digital output 1 (DO1): No fault
5 DO1-NC
7 DO3-NO
H2.1
| X 9 DO3-C T | Relay digital output 3 (DO3): F > Fx
1 | posne | £
'_
13 NC g | Not connected
o
15 +24V > | Power supply +24 Vdc
—S1
— 17 DIl Digital input 1: Enable pump genius
—1S2.1
—"—— 19 DI2 Digital input 2: Enable the use of the pump
21 DI3 Digital input 3: Nofunction
23 Dl4 Digital input 3: No function
2 AO1 Analog output 1: Real speed
4 GND Reference 0 V
Sensor Al ] i
4-20mA 6 All Analog input 1 (420 mA): Control process variable
H3 .1 8 +10V Reference +10 Vdc for potentiometer
10 DO2-TR < | Transistordigital output 2 (DO2): A770/A772 or F771/F773 (SoftPLC)
c
£ :
12 RS485- A E RS485 (TerminalA())
14 | RS485-B g RS485 (Terminal B(+))
o
16 GND ~ | Reference 0 V
18 Al2 Analog input 2 (310 V): No function
/— 20 RS485- A2 RS485 (Terminal A2()
o _— 22 | Rs485-B2 RS485 (Terminal B2(+))
&
a

4&8—_2‘& 24 GND Reference 0 V

Figure 2.39 — Signals on connecta of the CFW500RS485 plug-in module for master/slave pump (Pump 1)
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Sensor
4-20mA

S8YSY

G8¥SY

Conector Default Function for Master/Slave Pump (Pump 2)
1 DO1-NO
H1.2 .
—X— 3 DO1-C Relay digital output 1 (DO1): No fault
5 DO1-NC
7 DO3-NO
H2.2 N
03 9 DO3-C T | Relay digital output 3 (DO3: F > Fx
11 | poznc | E
'_
13 NC g | Not connected
[}
15 +24V > | Power supply +24 Vdc
——S1
— 17 DI1 Digital input 1: Enable pump genius
—S2.2
——"—— 19 DI2 Digitalinput 2: Enable the use of the pump
21 DI3 Digital input 3: No function
23 Dl4 Digital input 3: No furction
2 AO1 Analog output 1: Real speed
4 GND Reference 0 V
A1.2
6 All Analog input 1 (420 mA): Control process variable
H3.2 8 +10V Reference +10 Vdc for potentiometer
10 DO2-TR § Transistor digital output 2 (DO2): A770/A772 or F771/F773 (StRLC)
£ :
12 RS485-A E RS485 (Terminal A{)
14 | RS485-B g RS485 (Terminal B(+))
o
16 GND — | Reference 0 V
18 Al2 Analog input 2 (310 V): Nofunction
20 RS485- A2 RS485 (Terminal A2()
22 RS485 - B2 RS485 (Terminal B2(+))
24 GND Reference 0 V

Figure 2.40 — Signals on connector of the CFW500RS485 plug-in module for master/slave pump (Pump 2)
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Conector Default Function for Slave Pump (Pump 3)
1~ 220V
| 1 DO1-NO
H1.3 .
—)— 3 DO1-C Relay digital output 1 (DO1): No fault
5 DO1-NC
7 DO3-NO
H2.3
} & 9 DO3-C T | Relay digital output 3 (DO3): F > Fx
11 | posnc | E
'_
13 NC g | Not connected
o
15 +24V > | Power supply +24 Vdc
17 DI1 Digital input 1: No function
—S2.3 ora’ b
— 19 DI2 Digital input 2: Enable the use of the pump
21 DI3 Digital input 3: No function
23 Dl4 Digital input 3: No function
2 AO1 Analog output 1: Real speed
4 GND Reference 0 V
6 All Analog input 1(0-10 V): No function
8 +10V Reference +10 Vdc for potentiometer
10 DO2-TR § Transistor digital output 2 (DO2): No function
12 RS485 - A % RS485 (Terminal A{)
[t
14 | RS485-B ‘g RS485 (Terminal B(+))
o
16 GND — | Reference O V
18 Al2 Analog input 2(0-10 V): No function
/— 20 RS485- A2 RS485 (Terminal A2()
E I _— 22 | RS485-B2 RS485 (Terminal B2(+))
?'}. GND Reference 0 V

_E\\_m

Figure 2.41 — Signals on connector of the CFW500RS485 plug-in module for slave pump (Pump 3)

NOTE!

Refer to the CFW500 inverter manuaand the CFW500-RS485 installation guidefor more information

on the connections.
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2.3.3.3 Operation Description

2.3.3.3.1 Starting the Pumps

The figure 2.42 presentsa timing analysisof the Pump Geniusconfigured with three pumps in parallel being two
master/slave (Pump 1 and Pump 2) and one slave (Pump 3) in the process of starting the pumps.

COMMANDS - DIGITAL INPUTS

S1- Enable Pump Genius é_l
S2.1-EnablePump1 ) [
$22-Enable Pump2 51T
S2.3-Enable Pump3 | I

COMMANDS - SYMBINET NETWORK
Start Pump 1 (13 l
Start Pump 2 (1) _| :
Start Pump 3 {13 I

SPEED OF PUMP 1 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

SPEED OF PUMP 2 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

SPEED OF PUMP 3 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

Figure 2.42 — Operation description of the Pump Genius with four pumps in parallel
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1 - Because of having two master/slave pumps, first it is necessary that one of the two pumps (Pump 1 or
Pump 2) assume the master function of the Pump Genius. This is done in the powam of the CFW500 inverter,
and assuming that all inverters are energizkat the same time, the pump 1 will assume the master function due
to having higher priority. The digital input DI1 is activated in order to enable the Pump Genius. It is verified if the
control will remain in the sleep mode or in the wake up mode. The wakup mode is activated (the first time the
Pump Genius is enabled, the time (P1036) is discarded) and the control (pump -1 master/slave) verify which
pump have the lower operation time.In this example the operation time of the pump 2 is lower than pump land
pump 3, then the pump 2 is started;

2 — The pump 2 is accelerated to the minimum speed (P0133) and then the PID controller is enabled. If the pipe
charging process is enabled, a period ofitne (P1041) is awaited to enable the PID controller;

3 — According to the control setpoint and the control process variable, the PID controller responds and
accelerates the pump 2. At this moment, the pump motor speed exceeds the threshold value programme for
starting an additional pump (P1052) and the deviationrém the control setpoint exceeds the threshold
programmed for starting an additional pump (P1053), initiating the time count P1054

4 -The pump 2 is accelerated to the maximum speed (P0134), theonditions for starting an additional pumpin
parallel (P1052 and P1053) remain actives and the time (P1054) is awaited;

5 — All processes continue as at time point 4, until the time count (P184) has elapsed. At this moment among
the enabled pumps, the one with the lowest accumulated operating time receives the command to start via
SymbiNet network. In this examplethe operation time of the pump 3 is lower than pump 1then acommand via
SymbiNet network to start the pump 3is done;

6 — The pump 3 is accelerated to the speed reference from the PID controller as the acceleration ramp set in the
P0100 parameter. Then, the control process variable begins to increase due to the addition of anoth@ump;
the PID controller begins to decrease the speed referere for the pump 2 until the moment that both pumps
operate at the same speed,;

7 — The PID controller can control the pumping, then the control process variable begins to decrease and is
necessaly to increase the speed of the pumps to keep pumping controéd;

8 — At this moment the pumps motor speed exceeds the threshold value programmed for starting an additional
pump (P1052) and the deviation from the control setpoint exceeds thehreshold programmed for starting an
additional pump (P1053), initiating tkb time count P1054;

9 — The pump 2 and pump 3 are accelerated to the maximum speed (P0134), the conditions fostarting an
additional pumpin parallel (P1052 and P1053) remain actes and the time (P1054) is awaited;

10 - All processes continue as at tine point 9, until the time count (P1054) has elapsed. At this moment among
the enabled pumps, the one with the lowest accumulated operating time receives the command to start via
SymbiNet network. Then, as the pump 2 and pump 3 are in running, it is done th command via SymbiNet
network to start the pump 1,

11 - The pump 1 is accelerated to the speed reference from the PID controller as the acceleration ramp set in
the PO100 paramete. Then, the control process variable begins to increase due to the additio of another
pump; the PID controller begins to decrease the speed reference for the pump 2 and pump 3 until the moment
that both pumps operate at the same speed;

12 - The PID contoller can control the pumping, then the control process variable begins ta@ecrease and is
necessary to increase the speed of the pumps to keep pumping controlled;

13 - The PID controller increases the reference speed for the pump 1, pump 2 and pump 3 ahthe three
pumps are accelerated until the control process variable valubecomes equal to the setpoint control required.

@ NOTE!
Refer the chapter 3 for further details on the parameters.
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2.3.3.3.2 Stopping the Pumps

The figure 2.43 presentsa timing analysis of the Pump Genius configureavith three pumps in parallel beingwo
master/slave (Pump 1 and Pump 2) and one slave (Pump 3) in the process of stopping the pumps.

COMMANDS - DIGITAL INPUTS

S1- Enable Pump Genius (1)
S2.1-Enable Pump 1§
$2.2-EnablePump2
$2.3 - Enable Pump 3 :

COMMANDS - SYMBINET NETWORK
Start Pump 1 (1)
Start Pump 2 g,
Start Pump 3 6 |

SPEED OF PUMP 1 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which

Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

SPEED OF PUMP 2 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

SPEED OF PUMP 3 (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

7
bR

Figure 2.43 — Operation description of the Pump Genius Multiplex with three pumps in parallel
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1 - The PID controller is controlling the pumping usinghte pump 1, pump 2 and pump 3. Then, the control
process variable begins to increase and is necessary to decrease the speed of the pumps to keep pumping
controlled;

2 - According to the control setpoint and the control process variable, the PID controllerresponds and
decelerates the pump 1, pump 2 and pump 3. At this moment, the pumps motor speed drops below the
threshold programmed for stopping one pump (P1055) and the deviation from the control setpnt exceeds the
threshold programmed for stopping one pump (P1056), initiating the time count P1057

3 —-The pump 1, pump 2 and pump 3 can be decelerated to the minimum speed (P0133), the conditions for
stopping one pump in parallel (P1055 and P1056) remain actives and the time (P1057) is awaited;

4 — All processes continue as at time point 3, until the time count (P1057) is elapsed. At this ement, the
command for stopping one pump in parallel is issued via SymbiNet network. From among the activated pumps,
the one with the largest accumulated operating time Wi be stopped. In this examplepump 2 is running more
time, then a command via SymbiNet network to stop the pump 2 is done;

5 - The pump 2 is decelerated to the zero speed as the deceleration ramp set in the P0O101 parameter and then
is disabled, i.e., me of the parallel pumps was successfully stopped At this moment, the control process
variable reaches the control setpoint required by the useand the PID controller responds and accelerates the
pump 1 and pump 3;

6 — Eventually, with the continued actn of the PID controller, the pumping control achieves stabile operation at
the control setpoint as required by the user.

7 — The PID controller is controlling the pumping using the pump 1 and pump 3. Then, the control process
variable begins to increaseand is necessary to decrease the speed of the pumps to keep pumping controlled;

8 - According to the control setpoint and the control process variable, the PID controller responds and
decelerates the pump 1 and pump 3. At this moment, the pumps motor speed drops below the threshold
programmed for stopping one pump (P1055) and the deviatiorfrom the control setpoint exceeds the threshold
programmed for stopping one pump (P1056), initiating the time count P1057

9 —-The pump 1 and pump 3 can be decelerated o the minimum speed (P0133), the conditions for stopping one
pump in parallel (P1055 ad P1056) remain actives and the time (P1057) is awaited,;

10 - All processes continue as at time point 9, until the time count (P1057) is elapsed. At this moment, the
command for stopping one pump in parallel is issued via SymbiNet network. From among the activated pumps,
the one with the largest accumulated operaing time will be stopped. In this examplepump 1 is running more
time, then a command via SymbiNet network tostop the pump 1 is done;

11 - The pump 1 is decelerated to the zero speed as the deceleration ramp set in the P0101 parameter and
then is disabldl, i.e., one of the parallel pumps was successfully stoppedAt this moment, the control process
variable rexhes the control setpoint required by the userand the PID controller responds and accelerates the
pump 3;

12 - The PID controller increases theeaference speed for the pump 3 until the control process variable value
becomes equal to the setpoint controlrequired;

13 - The PID controller can control the pumping, then the control process variable begins to increase and is
necessary to decrease the peed of the pump 3 to keep pumping controlled;

14 - According to the control setpoint and the control proces variable, the PID controller responds and
decelerates the pump 3. At this moment, the pump motor speed exceeds the threshold value programmed to
sleep (P1037), initiating the time count P1038;

15 — The pump 3 can be decelerated to the minimum speed (P0B3), the conditions to sleep remain active and
the time (P1038) is awaited:;
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16 — All processes continue as at time point 15, until the time coun{P1038) is elapsed Then, the sleep mode is
activated and it is done the command via SymbiNet network to stp the pump 3;

17 — The pump 3 is decelerated to the zero speed as the deceleration ramp set in the P0101 parameter and
then is disabled; but the pumping control remains enabled, and the control process variable is monitored. If the
value falls below the etviation of the @ntrol process variable to wake up (P1034) for a period of time (P1036),
the wake up mode is activated and the control begins to start and stop the pumps again according to the
requirements of the control setpoint.

NOTE!
Refer the chapter 3 for further details on the parameters.
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3 PARAMETERS DESCRIPTION

The CFW500 inverter parameters (PO000 to P0999) and the SoftPLC function parameters (P1000 to P1059) for
the Pump Geniusapplications will be presented next

NOTE!

@ The Pump Gerius Simplex and Multipump application only workon CFW500 inverter withfirmware
version over V1.50 So, upgrading the CFW500 inverter firmware to the working of this application i
required.

NOTE!
@ The Pump Genius Multiplex application only work on C®500 inverter withfirmware V3.50 or over.
So, upgrading the CFW500 inverter firmware to the working of this application is required.

NOTE!

@ The adjustable range of the CFW500 parameters has been customized for th®€ump Genius
Simplex, Multipump and Multiplex application. Refer to the CFW500 programming manual for more
details on the parameters

Symbols for property description:

CFG Configuration parameter, value can be programmed only with motor stopped
RO Read-only parameter
RW Read and write paameter

3.1 GENERAL CONFIGURATIONS
3.1.1 PG Multipump

3.1.1.1 Pump Control and Activation Mode

This group of parameters allows theuser to configure the control mode that the CFW500 frequency inverter will
use to activate the pumps.

P1028 — Pump Cont rol and Activation Mode Configuration

Adjustable 0 = Fixed Control with Pumps activated in a Sequence Factory Setting : 1
Range: 1 = Fixed Control with Pumps Rotation

2 = Floating Control with Pumps activated in a Sequence

3 = Floating Control with Rimps Rotation

Properties: CFG
Access groups via HMI : SPLC
Description:

This parameter defines the control mode thathe CFW500 frequency inverter will apply to control the pump(s)
connected to it and how the command to start and stop the pump(s) will le done.

Table 3.1- Description of the control and activation mode of the Pump Genius Multipump

P1028 Description

Defines the system will be controlled by the speed variation of a pump (always the same pump), and it may be associated
up to other five pumps in parallel operating at fixed speed. The activation mode (start and stop) of the pumps will be in
0 sequence:

- To Start: Start CFW500 Pump- Pump 1- Pump2- Pump 3;

- To Stop: Stop Pump 3- Pump 2- Pump 1- CFW500 Pump.
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Defines the sysem will be controlled by the speed variation of a pump (always the same pump), and it may be associated
up to other five pumps in parallel operating at fixed speed. The activation mode (start and stop) of the pumps will be w;
1 rotation:

- To Start: Starts the CFW500 pump and after the pump that has the shortest operating time;
- To Stop: Stops the pump that has the longest operating time and at last the CFW500 pump.
Defines the system will be controlled by the speed variation of any of the pumps (bwnly one of them), and it may be
associated to up to other four pumps in parallel operating at fixed speed. The activation mode (start and stop) of the pum
2 will be in asequence:

- To Start: Start Pump 1- Pump 2- Pump 3;

- To Stop: Stop Pump 3- Pump 2 - Pump 1.

Defines the system will be controlled by the speed variation of any of the pumps (but only one of them), and it may
associated to up to other four pumps in parallel operating at fixed speed. The activation mode (start and stop) of theipps
3 will be with rotation:

- To Start: Starts the pump that has the shortest operating time;

- To Stop: Stops the pump that has the longest operating time.

Parameters Description

3.1.2 PG Multiplex

3.1.2.1 Configuration of Pump Operation

This group of parameters allows theuser to configure the pump operation mode in thePump Genius Multiplex
application.

P1020 - Configuration of Pump Operation Mode

Adjustable 0 = Master/Slave Pump Factory Setting : 0
Range: 1 = Slave Pump

Properties: CFG

Access groups via HMI : SPLC

Description:

This parameter defines the pump operation mode in thé?ump GeniusMultiplex

Tablke 3.2 — Description of the pump operation mode in the Pump Genius Multiplex

P1020 Description
Indicates that this pump can be master or slave depending orts$ priority (Pump 1 > Pump 2 > Pump 3), i.e., this pump can
0 control the pumping, defining speed reference through the PID controller and the need for starting or stopping other pumps.

You must configure the SymbiNet communication network for data exchangdetween the pumps (CFW500 inverter).
Indicates that this pump will always be a slave, i.e., this pump will receive from the master pump the speed reference ané th
1 Start/Stop command. You must configure the SymbiNet communication network for data exchage between the pumps
(CFW500 inverter).

NOTE!

@ For a pump to assume the master function of the Pump Genius, besides configuring its operation a
master/slave (P1020 = 0), the source of the control setpoint (P1022 0) and the source of the
control process variable (P1023, 0) must also be configured.

NOTE!
@ When a pump is configured as master/slave (P1020 = 0) it may assume the function of master pum
in the following circumstances:

1) Loss of the SymbiNet communication network; this transition can beperformed automatically
(P1021, 0), or manually via a command in the CFW500 HMI;

2) Detection of broken cable of the control process variable sensor, when the analog input is 4
20mA,; in this case, the transition will take place automatically.

Any change ofthe master in a Pump Genius leads to a shutdown of all pumps. Another pump wil
have to assume the master function of the Pump Genius and restart in this new configuration.
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3.1.2.2 Configura tion of the SymbiNet Protocol

This group of parameters allavs the user to adjust the SymbiNet protocol for communication between CFW500
inverters; it is through this network that the data exchange between the parallel pumps of thBump Genius
Multiplex application is executed.

3.1.2.2.1 General Characteristics of SymbiNet

SymbiNet is a protocol to allow several WEG devices to send and receive operational data among them. It is
totally configured using parameters, without theneed of a network master or a configuration tool.

Every device on the network must havea different network address, independent of the communication
interface. The data exchange is programmed based on the list of Modbus registers available for the severa
devices. For each device, the user must program which Modbus registers it should utiéz i.e., which Modbus
registers should be transmitted by the other devices on the network to be used locally. With all devices
programmed, the protocol automatically nanages data transmission, sending and receiving telegrams with
Modbus registers, and indcating the communication status.

The SymbiNet protocol was implemented only on the RS485 communication interface for the CFW500 inverter.

The network address configuation of the SymbiNet protocol depends on the interface used. Valid values for
these addresses are 1 to 63; values out of this range disable the protocol. For communication performance
optimization, it is recommended to program the device addresses sequemally, starting from address 1.

For programming which registers should be utilized loddy, there are groups of 4 parameters each, through
which it is possible to program who should transmit, which registers should be transmittedvhere the received
values should be storedand the quantity of registers (in sequence) will be transmitted.

3.1.2.2.2 RS485 Communication Interface

This group of parameters allows the user to configure the RS485 communication interface for operation of the
SymbiNet protocol, required to perform the communication between the CFW500 inverters present in thBump
Genius Multiplex application

P0308 - Serial Address

Adjustable 1to 63 Factory Setting : 1
Range:

Properties: CFG

Access groups via HMI : NET

Description:

This parameter defines the inverter address used for serial communication. It is necessatyat each device of
the SymbiNet network has a distinct address.

P0310 - Serial Communication Rate

Adjustable 0 = 9600 bits/s Factory Setting : 2
Range: 1 = 19200 bits/s
2 = 38400 hits/s
Properties: CFG and Serial
Access groups via HMI :
Description:

This parameter defines the desired baud rate for the serial interface, in bits per second. This rate must be the
same for all thedevices connected to the SymbiNet network
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P0311 - Serial Interface Byte Configuration

Adjustable 0 = 8 data bits, no parity, 1 stop bit Factory Setting : 1
Range: 1 = 8 data bits, parity even, 1 stop bit

2 = 8 data bits, parity odd, 1 stop bit

3 = 8 data bits, no parity, 2 stop bits

4 = 8 data bits, parity even, 2 stop bits

5 = 8 data bits, parity odd, 2 stop bits

Properties: CFG
Access groups via HMI : NET
Description:

This parameter defines the number of data bits, parity and stop bits ofthe serial interface bytes. This
configuration must be identical for all the devices connected to the SymbiNet network.

P0312 - Serial Protocol

Adjustable 0 = HMIR (1) Factory Setting : 5
Range: 1 = SymbiNet (1)

2 = Modbus RTU (1)

3 e 4 = Reserved

5 = RTU Master (1)

6 = HMIR (1) + Modbus RTU (2)

7 = Modbus RTU (2)

8 all = Reserved

12 = HMIR (1) + RTU Maste(2)

13 = RTU Master (2)

14 = HMIR (1) + SymbiNet (2)

15 = Modbus RTU (1) + SymbiNet (2)

Properties: CFG
Access groups via HMI : NET
Description:

This parameter defines the desired protocol for the serial interface.

NOTE!
@ The SymbiNet protocd is the protocol that must be used in the Pump Genius Multiplex applicationt
is suggested to use aCFW500-CUSB or CFW500 CRS485-B plug-in module.

NOTA!
@ To use an HMIR, option 15 must be used in the wizard and, after sending the configuration vial\®,
the parameter must be manually changed to 14 via the product's HMI.

P0313 - Communication Error Action

Adjustable 0 = Inactive Factory Setting : 0
Range: 1 = Disable via Start/Stop

2 = Disable via General Enable

3 = Change to Local

4 = Change to Local keeping the commands and the reference

5 = Fault trip
Properties: CFG
Access groups via HMI : NET

Description:
This parameter defines the action to be executed by the inverter when a communication error is detected.

Pump Genius |80



Parameters Description m EIJ
P0314 - Serial Watchdog

Adjustable 0.0t0 999.0 s Factory Setting : 0.0s
Range:

Properties: CFG

Access groups via HMI : NET

Description:

This parameter defines a time limit for the detection of a serial interface communication error.

NOTE!
A setting of “0.0 s” disables this function.

P0316 - Serial Interface Status

Adjustable 0 = Inactive Factory Setting : -
Range: 1 = Active
2 = Watchdog Error
Properties: RO
Access groups via HMI : NET
Description:

It allows identifyingif the RS485 serial interface boat is properly installed and if theserial communication
presents errors.

NOTE!
@ Refer to the RS485 serial communication manual for more information on the parameters. Sorm
parameter options have been removed from the configuration wizard.

3.1.2.2.3 SymbiNet Protocol Configuration

This group of parameters allows the user to configure the SymbiNet protocol to perform the communication
between the CFW500 inverters present in thdPump Genius Multiplexapplication.

P0768 - Enable Pump 1 Address (Group 1 So urce Address

Adjustable 0to 63 Factory Setting : 1
Range:

Properties: CFG

Access groups via HMI : NET

Description:

This parameter defines the address of the pump that will send registers. In theump Genius it is defined that
group 1 is the pump 1.

NOTE!

@ The address setting “0” disables the transmission of data by the respective pump. For example, if
there are only pumps 1 and 2, it is not necessary to send the data request of the pump 3. This
optimizes the transmission of data over the netwtk SymbiNet.

P0772 - Enable Pump 2 Address (Group 2 Source Address

Adjustable 0 to 63 Factory Setting : 2
Range:

Properties: CFG

Access groups via HMI : NET
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Description:
This parameter defines the address of the pump that will send registerdn the Pump Genius application, it is
defined that group 2 is the pump 2.

NOTE!

@ The address setting “0” disables the transmission of data by the respective pump. For example, |
there are only pumps 1 and 2, it is not necessary to send the data requesbf the pump 3. This
optimizes the transmission of data over the network SymbiNet.

P0776 — Enable Pump 3 Address (Group 3 Source Address

Adjustable 0to 63 Factory Setting : 3
Range:

Properties: CFG

Access groups via HMI : NET

Description:

This parameter defines the address of the pump that will send registers. In th€ump Genius application, it is
defined that group 3 is the pump 3.

NOTE!

@ The address setting “0” disables the transmission of data by the respective pump. For example, if
there are only pumps 1 and 2, it is not necessary to send the data request of the pump 3. This
optimizes the transmission of data over the network SymbiNet.

P0796 - Highest Allowed Address (RS485 Interface

Adjustable 0to 63 Factory Setting: 3
Range:

Properties: CFG

Access groups via HMI : NET

Description:

This parameter defines the highest or last one address used for the communication on the SymbiNet network. It
is displayed only when using the RS485 interface.

NOTE!
@ If there are only pumps 1 ad 2, this parameter should be programmed to 2. This optimizes the
transmission of data over the network SymbiNet.

P1021 - Automatic Master Pump Change Over Time in the event of Master Fails

Adjustable 0 to 32767 s Factory Setting : 2s
Range:

Prop erties:

Access groups via HMI : SPLC

Description:

This parameter defines the time delay for the master/slave pump assuming the master function in tiRump
Genius after the communication with the original master/slave pump was lost (A758). This loss of
communication will be detected by the pumps that are onfigured as Master/Slave.

If the set time delay elapses without the reception of a valid telegram from the original master, a command to all
pumps will be generated, to recognize a new master/salve pop as master for Pump Genius. Only pumps
programmed with the function master/slave (P1020 = 0), which have an analog input programmed to read the
control process variable, may assume the master function of th€ump Genius
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NOTE!

@ A setting of “0O s” disables the automatic change of the master pump and enable the fault “Two or
more masters active (F759)”. The change can also be performed manually through the HMI of the
CFW500 inverter in the presence of alarm A758Waiting for user command to execute (I=ys) or not
execute (O=no) the manuathange-over of the master pump of the Pump Genius

3.2 ORIGIN OF COMMANDS

This group of parameters allows the user to configure the origin of the CFW500 inverter commands. For this
application inverter control in theLOCAL situation isperformed through the HMI, and in the REMOTE situation
via the SoftPLC function, i.e., by the logical of Pump Genius.

3.2.1 PG Simplex
LOCAL Situation:

It allows the user to command the respective pump driven by the CFW500 inverter, vile disregarding the
control logic of the Pump Genius.

NOTE!

@ The parameter P0206 (Secondary Display Parameter Selection) is automatic changed for “P0121 -
Reference via HMI when the CFW500 inverter operates in LOCAL mode, if programmed in
configuration wizards to show the parameter “P1011 — Control Setpoint’.

REMOTE Situation:
Enables the pump control logics according to the programming made by the user.

NOTE!

@ The parameter P0206 (Secondary Display Parameter Selectionis automatic changed for“P1011 —
Control Setpoint’” when the CFW500 inverter operates inREMOTE mode, if programmed in
configuration wizards to show the parameter “P0121 — Speed Reference”.

P0220 - LOCAL/REMOTE Selection Source

P0221 - Speed Reference Selection - LOCAL Situation
P0222 - Speed Reference Selection - REMOTE Situation
P0223 - FORWARD/REVERSE Selection - LOCAL Situation
P0226 - FORWARD/REVERSE Selection - REMOTE Situation
P0224 - Run/Stop Selection - LOCAL Situation

P0227 — Run/Stop Selection - REMOTE Situation

P0225 - JOG Selection = LOCAL Situation

P0228 - JOG Selection — REMOTE Situation

NOTE!
Refer to the CFW500 programming manual for morénformation on the command origin parameters.
Some parameter options have been removed from the configuration wizard.
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3.2.2 PG Multipump

LOCAL Situation:

It allows the user to command the pump driven by the CFW500 frequency invertedisregarding the pump
control logics. The command is made via HMI and it is only accepted in case the pumping control is disabled,
that is, the digital input DI1 must be at logic level “0” and, for floating control, with only one of the digital inputs
DI2, DI3, or DI4 at logic level “1”.

REMOTE Situation:
Enables the pump control logics according to the programming made by the user.

P0220 - LOCAL/REMOTE Selection Source

P0221 - Speed Reference Selection = LOCAL Situation
P0222 - Speed Reference Selection = REMOTE Situation
P0223 - FORWARD/REVERSE Selection - LOCAL Situation
P0226 - FORWARD/REVERSE Selection - REMOTE Situation
P0224 - Run/Stop Selection - LOCAL Situation

P0227 = Run/Stop Selection - REMOTE Situation

P0225 - JOG Selection = LOCAL Situation

P0228 - JOG Selection = REMOTE Situation

NOTE!
Refer to the CFW500 programming manual for more information on the command orilg parameters.
Some parameter options have been removed from the configuration wizard.

3.2.3 PG Multiplex

LOCAL Situation:

It allows the user to command the respective pump driven by the CFW500 inverter, while disregarding the
control logic of the Pump Genius. The command is issued via HMI or digital input and is accepted only if the
pump is not running.

NOTE!
The parameter P0206 (Secondary Display Parameter Selection) is automatic changed for “P0121 -
Reference via HMI” when the CFW500 inverter operates in LOCAL situation.

REMOTE Situation:
It enables the Pump Geniudogic, according to the programming performed by the user.

NOTE!
The parameter PO206 (Secondary Display Parameter Selection) is automatic changed for “P1011 —
Control Setpoint” when the CFW500 inverter operates in REMOTE mode.

P0220 - LOCAL/REMOTE Selection Source

P0221 - Speed Reference Selection = LOCAL Situation
P0222 - Speed Reference Selection — REMOTE Situation
P0223 - FORWARD/REVERSE Selection - LOCAL Situation

P0226 - FORWARD/REVERSE Selection - REMOTE Situation

P0224 - Run/Stop Selection - LOCAL Situation
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P0227 - Run/Stop Selection - REMOTE Situation

P0225 - JOG Selection = LOCAL Situation
P0228 - JOG Selection — REMOTE Situation

NOTE!
Refer to the CFW500 prgramming manual for more information on theeommand origin parameters.
Some parameter options have been removed from the configuration wizard.

3.3 RAMPS

This group of parameters allows the user to adjust the inverter ramps, so that the motor can be aeterated or
decelerated at a faster orslower rate.

P0100 - Acceleration Time

Adjustable 0.1t0999.0 s Factory Setting: 10.0s
Range:

Properties:

Access groups via HMI: BASIC

Description:

This parameter determines the time of linear acceleratiobetween zero and maximum speed(defined in P0134).

P0101 - Deceleration Time

Adjustable 0.1t0 999.0 s Factory Setting: 10.0s
Range:

Properties:

Access groups via HMI: BASIC

Description:

This parameter determines the time of linear deceleratin between the maximum speed(defined in P0134) and
zero.

NOTE!
Refer to the CFW500 programming manual for more information on the ramp parameters.

3.4 SPEED LIMITS

This group of parameters allows the user to configure the motor speed limits.

P0133 — Minimum Speed Reference Limit

Adjustable 0.0 to 500.0 Hz Factory Setting:  40.0 Hz
Range:

Properties:

Access groups via HMI: BASIC

Description:

This parameter defines the minimum value for the motor speed reference when the inverter is enatble
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P0134 — Maximum Speed Reference Limit

Adjustable 0.0 to 500.0 Hz Factory Setting:  60.0 Hz
Range:

Properties:

Access groups via HMI: BASIC

Description:

This parameter defines the maximum value for the motor speed reference when ttieverter 5 enabled.

NOTE!
@ Refer to the CFW500 programming manual for more information on the speed limit parametergVith
the CFW500 inverter programmed to scalar (V/f) mode, the motor slip is disregarded.

3.5 DIGITAL INPUTS

P0271 - Digital Input Signal

Adjustable 0 = All DIx are NPN Factory Setting : 0
Range: 1=DI1is PNP

2 =DI1..DI2 are PNP

3 =DI1..DI3 are PNP

4 = DI1..DI4 are PNP

5 = DI1..DI5 are PNP

6 = DI1..DI6 are PNP

7 = DI1..DI7 are PNP

8 = All DIx are PNP

Properties: CFG
Access groups v ia HMI:
Description:

This parameter defines the default for the digital input signal, i.e., NPN the digital input is activated with 0 V, PNP
the digital input is activated with +24 V.

NOTE!
Some parameteroptions have been removed from the confjuration wizard.

3.5.1 PG Simplex

This parameter group allows the user to configure the command function of each digital input on the ladder
application of the Pump Genius Simplex.

P0263 - DI1 Function

Adjustable 0 to 46/ 43 = External Sensor(App. Function 5) Factory Setting: 1
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter configures the function of the digital input DI1 in the application ladder anabling the pump
protection via an external sensor.

Logic level “0” indicates that the external sensor for pump protection is actuated. When the pump is running,
the alarm “A782: External Sensor for Pump Protection actuated” will be generated. After the programmed time
in P1046 elapses, the fault “F783: External Sensor for Pump Protection actuated” will be generated, and the
pump will be disabled.

Logic level “1” indicates that the condition for pump protection was not detected.
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NOTE!
Refer to the section 3.19 for more information on the use of an external pumpdr jockey pump
function.
P0264 - DI2 Function
Adjustable 0 to 46 / 39 = Execute Deragging FunctionApp. Function 1) Factory Setting: 0
Range:
Properties: CFG
Access groups via HMI:
Description:

This parameter configures thefunction of the digital input DI2 in the application ladder as the command to
execute the deragging function.

When the transition from logic level "0" to "1" in the digitainput DI2 occurs, it initiates the logic to execute the
deragging function. At the end of the number of cycles set in P1053 parameter, the Pump Genius returns to
normal operation.

NOTE!
Refer to the section 3.21 for more information on the deragging fustion.

P0265 - DI3 Function

Adjustable 0 to 46 / 40 = Sel. Control in Manual @) or Automatic (1) (App. F. 2) Factory Setting: 0
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter configures the function ofthe digital input DI3 in the application ladder as the selection the
operation mode of PID controller in manual or automatic.

Logic level “0”, defines that the control (i.e., the PID controller) will operate in manual mode.
Logic level “1”, defines that the control (i.e., the PID controller) will operate in automatic mode.

NOTE!
Refer tothe section 3.10 for more information on operation mode of PID controller.

P0266 - DI4 Function

Adjustable 0 to 46 / 41 = 1 DI for Control Setpoint Selection(App. Function 3Jactory Setting: 0
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter configures the function of the digital input D14 in the application ladder as thé' Higital input of
the logical combinationwhich defines the control setpoint of the Pump Genius.
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P0267 - DI5 Function

Adjustable 0to 46 / 42 = 2" DI for Control Setpoint Selection (App. Function #actory Setting: 0
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter configures the function of the digital input DI5 in the application ladder as thé%igital input of
the logical combinationwhich defines the control setpoint of the Pump Genius.

NOTE!
Refer to the section 3.9 for more information on the control setpoint via logical combination of th
digital inputs DI4 and DI5.

P0268 - DI6 Function
P0269 - DI7 Function
P0270 - DI8 Function

Adjustable 0 to 46 Factory Setting: 0O
Range:

Properties: CFG

Access groups via HMI:

Description:

These parameters configure the function of digital input DI6, DI7 and DI8. It has no specific funatiin the Pump
Genius Simplex application.

NOTE!
Refer to the CFW500 programming manual for more information on the digital inputgarameters.
Some parameter options have been removed from the configuration wizard.

3.5.2 PG Multipump

This parametergroup allows the user to configure the command function of each digital input on the ladder
application of the Pump GeniusMultipump.

P0263 - DI1 Function

Adjustable 0 to 46 / 44 = Enable Pump GeniusApp. Function 6) Factory Setting: 44
Range:

Prope rties: CFG

Access groups via HMI:

Description:

This parameter configures the function of the digital input DI1 ithe application ladder as enable the Pump
Genius for operation.

Logic level “0” the Pump Genius is disabled for operation.

Logic lewel “1” the Pump Genius is enabled for operation.
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P0264 - DI2 Function

Adjustable 0to 46 / 39 = Enable Pump 1 viaDO1 (App. Function 1) Factory Setting: 39
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter defines thathe digital input DI2 function will be to enable the use of the pump 1 (commanded
by the digital output DO1) on the pumping control. According to section 2.2.1.2 and 2.2.2.2, a selector switch,
sensors for the motor or pump protection, etc. can be insered in this command.

At logic level “07, it indicates that pump 1 operation is disabled on the Pump Genius

At logic level “1”, it indicates that pump 1 operation is enabled on the Pump Genius and can be started or
stopped according to use requirements.

P0265 - DI3 Function

Adjustable 0 to 46 / 40 = Enable Pump 2 via DO2 (App. Function 2) Factory Setting: O
Range: 41 = Enable Pump 2 via DO3 (App. Function 3)
45 = 1% DI for Control Setpoint Selection (App. Function 7)
Properties: CFG
Access groups via HMI:
Description:

This parameter defines that digital input DI3 function will be to enable the use of pump 2 (commanded by the
digital output DO2 or DO3) on thePump Genius or will be the 1% digital input of the logic combination of the
digital inputs which defines thePump Genius control setpoint.

a) Enable Pump 2 via DO2 or DO3 Function

According to section 2.2.1.2 and 2.2.2.2, a selector switch, sensors for the motor or pump protection, etc. can
be inserted n this command.

At logic level “0”, it indicates that pump 2 operation is disabled on thePump Genius

At logic level “1”, it indicates that pump 2 operation is enabled on the Pump Genius and can be started or
stopped according to use requirements.

b) 1% DI for Control Setpoint Selection Function

NOTE!
Refer to section 3.9 for further information about pumping control setpoint via logic combination ¢
digital inputs.
P0266 - DI4 Function
Adjustable 0to 46 / 42 = Enable Pump 3 via DO3 (App.Function 4) Factory Setting : O
Range: 43 = Enable Pump 3 via DO4 (App. Function 5)
45 = 1% DI for Control Setpoint Selection (App. Function 7)
46 = 2" DI for Control Setpoint Selection (App. Function 8)
Properties: CFG
Access groups via HMI:
Description:

This parameter defines that digital input DI4 function will be to enable the use of pump 3 (commanded by the
digital output DO3 or DO4) onthe Pump Genius or will be the % or 2" digital input of the logic combination of
the digital inputs which defines the Pump Genius control setpoint.

a) Enable Pump 3 via DO3 or DO4 Function
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According to section 2.2.1.2 and 2.2.2.2 a selector switch, sengrs for the motor or pump protection, etc. can
be inserter h this command.

At logic level “0”, it indicates that pump 3 operation is disabled on the Pump Genius.

At logic level “17, it indicates that pump 3 operation is enabled on the Pump Genius, and can be started or
stopped according to use requirements.

b) 1%t or 2" DI for Control Setpoint Selection Function

NOTE!
Refer to section 39 for further information about Pump Genius control setpoint via logic combinatior
of digital inputs.

P0267 - DI5 Function

Adjustable 0 to 46 / 45 = 15t DI for Control Stpoint Selection (App. Function 7actory Setting : 0
Range: 46 = 2" DI for Control Setpoint Selection (App. Function 8)

Properties: CFG

Access groups via HMI:

Description:

This parameter defines that thedigital input DI5 functon will be the I or the 2" digital input of the logic
combination of the digital inputs which defines the Pump Genius control setpoint.

NOTE!
Refer to section 3.9 for further information about Pump Genius contraetpoint via logic combination
of digital inputs.

P0268 - DI6 Function

Adjustable 0 to 46 / 46 = 2™ DI for Control Setpoint Selection (App. Function &actory Setting: 0
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter defines that the digital inpuDI5 function will be the 2¢ digital input of the logic combination of
the digital inputs which defines the Pump Genius control setpoint.

NOTE!
Refer to section 3.9 for further information about Pump Genius control setpoint via logic combinatio
of digital inputs.

P0269 - DI7 Function

P0270 - DI8 Function

Adjustable 0 to 46 Factory Setting: O
Range:

Properties: CFG

Access groups via HMI:

Description:

These parameters configure the function of digital input DI7 and DI8. It has no speciffanction in the Pump
Genius Multipump application
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3.5.3 PG Multiplex

This group of parameters allows the user to configure the command function of each digital input in the Pump
Genius Multiplex application.

P0263 - DI1 Function

Adjustable 0 to 46 / 39 = Enable Pump Genius (App. Function 1Factory Setting : P1020 =0: 39
Range: P1020=1:0
Properties: CFG

Access groups via HMI:

Description:

This parameter configures the function of the digital input DI1 in the application ladder anable the Pump
Genius for operation.

Logic level “0” the Pump Genius is disabled for operation.

Logic level “1” the Pump Genius is enabled for operation.

P0264 - DI2 Function

Adjustable 0 to 46 / 40 = Enable use of Pump in the P. G. (AppFunction 2) Factory Setting : 40
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter configures the function of the digital input DI2 in the application ladder as enabling the use of the
pump in the Pump Genius. l.e.,when the Pump Genius § enabled for operation (DI1 at the logic level "1"), this
pump can be started to execute its control function. Additional switching elements can be inserted into the
wiring of this digital input in order to perform protection functias, such as: a protecton sensor for pump or
motor, etc.

Logic level “0” indicates that the pump driven by CFW500 inverter is disabled for the operation in the Pump
Genius.

Logic level “1” indicates that the pump driven by CFW500 inverter is enabled for the operation in the Rump
Genius.

NOTE!
@ If the digital input DI2 has not been programmed to “Enable use of the Pump in the Pump Genius”,
the pump driven by CFW500 inverter will always be enabled for use in the Pump Genius.

NOTE!

@ If the digital input DI2 has been progranmed to “Run/Stop”, the pump driven by CFW500 inverter will
be enabled for use in the Pump Genius in REMOTE mode and will be started by digital input when
LOCAL mode.

P0265 - DI3 Function

Adjustable 0 to 46 Factory Setting : O
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter configures the function of digital input DI3. It has no specific function in the Pump Genius
Multiplex application.
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P0266 - DI4 Function

Adjustable 0 to 46 / 41 = External Sensor (PLC Use) Factory Setting : 0
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter configures the function of the digital input DI4 in the application ladder anabling the pump
protection via an external sensor.

Logic level “0” indicates that the external sensor for pump protection is actuated. When the pump is running,
the alarm “A782: External Sensor for Pump Protection actuated” will be generated. After the programmed time
in P1046 elapses, the alarm “A784: External Sensor for Pump Protection” will be generated, and the pump will
be disabled.

Logic level “1” indicates that the condition for pump protection was not detected.

NOTE!
Refer to thesection 3.19 for more information on the pump protection via an external sensor.

3.6 DIGITAL OUTPUTS
3.6.1 PG Simplex

This group of parameters allows the user to configure the command function of each digital output in the Pump
Genius Simplexapplication.

P0275 - DO1 Function
P0276 - DO2 Function
P0277 - DO3 Function

P0278 - DO4 Function

P0279 - DO5 Function

Adjustable 0to 44 / 37 = With A770/A772 or F771/F773 (App. F.1) Factory Setting:  P0275 = 13

Range: P0276 = 02
P0277 = 00
P0278 = 00
P0279 = 00

Properties:

Access groups via HMI:

Description:

This parameterdefines the function of the digital output DQ, DO2, DO3, DO4and DOb. If you selected the '37
= Alarm A770/A772 or Fault F771/F773 active (SoftPLC)”, the output assumes the function of indicating that the
alarm “A770: Low Level Alarm for the Control Process Variable” or “A772: High Level Alarm for the Control
Process Variable” or “F771: Low Level Fault for the Control Process Variable” or “F773: High Level Fault for the
Control Process Variable” is active. According to the chapter 2, a NO contact of the relay digital output must be
used.
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3.6.2 PG Multipump

This group of parameters allows theuser to configure the command function of each digital output in the Pump
Genius Multipump application.

P0275 - DO1 Function

Adjustable 0 to 44 / 37 = Start Pump 1 (Application Function 1) Factory Setting: 37
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter defines the function of the digital output DO1. If function “37 = Start Pump 1 (Application
Function 1)" is selected, it assumes the function of starting pump 1, according the Pump GeniusAccording to
section 2.2.1.2 and 2.2.2.2, the NO contact of the digital output DO1 relay must be used.

P0276 - DO2 Function

Adjustable 0 to 44 / 38 = Start Pump 2 (Application Function 2) Factory Setting: 0
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter defines the function of the digital output D@. If function “38 = Start Pump 2 (Application
Function 2)” is selected, it assumes the function of starting pump 2, according the Pump Genius.

NOTE!
To use the digital output DO2 is always necessaran external relay or auxiliary contactoat 24Vdc,
because the digital output 2 is always transistor independent of the plugn module used.

P0277 - DO3 Function

Adjustable 0 to 44 / 38 = Start Pump 2 (Application Function 2) Factory Setting : O
Range: 39 = Start Pump 3 (Application Function 3)

Properties: CFG

Access groups via HMI:

Description:

This parameter defines the function 6 the digital output DOS3. If function “38 = Start Pump 2 (Application
Function 2)" is selected, it assumes the function of starting pump 2, according the pumping control. If function
“39 = Start Pump 3 (Application Function 3)” is selected, it assumes the function of starting pump 3, according
the Pump Genius.

NOTE!
If the plug-in module used has the digital output DO3 transistor, will be necessary the use aexternal
relay or auxiliarycontactor at 24Vdc.

P0278 - DO4 Function

Adjustable 0 to 44 / 39 = Start Pump 3 (Application Function 3) Factory Setting: 0
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter defines the function of the digital output DO4. If function “39 = Start Pump 3 (Application
Function 3)" is selected, it assumes the function of starting pump 3, according the Pump Genius.
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NOTE!
If the plug-in module used has the digital output DO4 transistor, will be necessary the use asxternal
relay or auxiliarycontactor at 24Vdc.

P0279 - DO5 Function

Adjustable 0to 44 Factory Setting: O
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter defines the function of the digital output DO5; it has no specific function in the application ladder
of the Pump Genius Multipumpapplication.

NOTE!

@ Refer to the CFW500 frequency inverter programmingnanual and the installation guide of the plugn
module used for further information about the digital outputs. On the configuration wizard, som
value options for the parameters wee taken.

3.6.3 PG Multiplex

This group of parameters allows theuser to configure the command function of each digital output in the Pump
Genius Multiplex application.

P0275 - DO1 Function

Adjustable 0 to 44 / 37 = Sleep Mode active (App. Function 1) Factory Setting : 13
Range:

Properties: CFG

Access groups via HMI:

Description:

These parameters define the function of the digital output DOL1. If you selected the "37 = Sleep Mode active
(Application Function 17, the output assumes the function of indicating that the Pump Genius is in Sleep Mode.

P0276 - DO2 Function

Adjustable 0to 44 /39 = A770/A772 or F771/F773 active (App. Function 3) Factory Setting : 39
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter defines the function of the digital output DO2. Ifou selected the "39 = Alarm A770/A772 or
Fault F771/F773 active Application Function 3", the output assumes the function of indicating that the alarm
“A770: Low Level Alarm for the Control Process Variable” or “A772: High Level Alarm for the Control Process
Variable” or “F771: Low Level Fault for the Control Process Variable” or “F773: High Level Fault for the Control
Process Variable” is active.

NOTA!
To use the digital output DO2 is always neessary an external relay or auxiliary contactoat 24Vdc,
because the digital output 2 is always transistor independent of the plugn module used
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P0277 - DO3 Function

Adjustable 0 to 44 / 38 = Master Pump active (App. Function 2) Factory Setting : 2
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter defines the function of the digital output DO3. If you selected the "38 = Master Pump active
(Application Function 2)”, the output assumes the function of indicating that this pump is a master pump of the
Pump Genius Multiplex application.

NOTE!

@ Refer to the CFW500 frequency inverter programming manual and the installation guide of the phirg
module used for further information about the digital outputs. On the coiduration wizard, some
value options for the parameters were taken.

3.7 ANALOG INPUTS
3.7.1 PG Simplex

This group of parameters allows the user to configure the function of each analog input in the Pump Genius
Simplex application.

P0231 - All Signal Function

P0236 - Al2 Signal Function

P0241 - Al3 Signal Function

Adjustable 0 to 15/ 8 = Control Setpoint (App. F. 1) (P1020 = 1 to 3)Factory Setting:  P0231 =8

Range: 0to 15/ 9 = Control Process Variable (App. F. 2(P1021 = 1 to 4) P0236 =0
0to 15/ 10 = Control Auxiliary VariabléApp. F. 3) (P1047 = 1 to 3) P0241 =0

Properties:

Access groups via HMI:

Description:

These parameters configure the function of the analog inputs All, Al2 and AI3 in the Pump Genius Simplex
application as reading of the control setpoint (P1020=1 to 3), or as control process variable (P1021=1) or as
control auxiliary variable (P1047=1 to 3).

P0233 - Al1 Signal Type

P0238 - Al2 Signal Type

P0243 - Al3 Signal Type

Adjustable 0=0to 10V /20 mA Factory Setting: 1
Range: 1=4to 20 mA
2=10V/20mAto O
3=20to4 mA
Properties:
Access groups via HMI:
Description:

These parameters configure the type of signal (voltage or current) that will be read at eaahalog input, as well
as itsrange.

NOTE!
Refer to the installation guide of the plugn module used to verify the setting of switch type
selection signal (voltage or current).
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P0232 - All Gain

P0237 - AI2 Gain

P0242 - AI3 Gain

Adjustable 0.000 to 9.999 Factory Setting: 1.000
Range:

Properties:

Access groups via HMI:

Description:

These parameters configure the type of signal (voltage or current) that will be read at each analog input, as well
as its range.

P0234 = All1 Offset

P0239 = Al2 Offset

P0254 - Al3 Offse t

Adjustable -100.00 % to +100.00 % Factory Setting:  0.00 %
Range:

Properties:

Access groups via HMI:

Description:

These parameters add to the measured quantity a value, in percentage, order to adjust the read variable.
P0235 - All Filter

P0240 - Al2 Filter

P0245 - AI3 Filter

Adjustable 0.00 to 16.00 s Factory Setting:  0.25s
Range:

Properties:

Access groups via HMI:

Description:

These parameters configure the 1 order filter time constant that will be applied to the analognputs All, Al2
and Al3.

NOTE!
Refer to the CFW500 programming manual for more information on the analog inputs parameter:
Some parameter options have been removed from theonfiguration wizard.

3.7.2 PG Multipump

This group of parameters allows lhe user to configure the function of each analog input in the Pump Genius
Multipump application.

P0231 - All Signal Function

Adjustable 0to 15/ 8 = Control Process Variable(App. Function. 1) Factory Setting: 8
Range:
Properties: CFG

Access groups via HMI:
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Description:
This parameter defines that the function of analog input All on the ladder application will be to supply the
control process variable forPump Genius

P0233 = All Signal Type

Adjustable 0=0to 10V /20 mA Factory Setting : 1
Range: 1=41to 20 mA
2=10V/20mAto O
3=20t04 mA
Properties: CFG
Access groups via HMI:
Description:

This parameter configures the type of signal (voltage or current) which will be read by analog input All, as well
as their varation range.

NOTE!
Refer to the installation guide of the plugn module used to verify the setting of switch type selection
signal (voltage or current).

P0232 - All Gain

Adjustable 0.000 to 9.999 Factory Setting: 1.000
Range:

Properties:

Acce ss groups via HMI:

Description:

This parameter applies a gain to the value read by the analog input Al1, i.e., thalue read by the analog input is
multiplied by the gain, thus allowing possible adjustments to the variable read.

P0234 = All Offse t

Adjustable -100.0 % to +100.0 % Factory Setting: 0.0 %
Range:

Properties:

Access groups via HMI:

Description:

This parameter adds a value, in percentage, to the value read for settings of the variable read.

P0235 = All Filter

Adjustable 0.00 to 16.00 s Factory Setting:  0.25s
Range:

Properties:

Access groups via HMI:

Description:

This parameter configures the time constant of the % order filter to be applied to the analog input Al1.

NOTE!

@ Refer to the CFW500 frequency ingrter programming manual and the installation guide of the pluin
module used for further information about the analog inputs. On the configuration wizard, some valu
options for the parameters were taken.

3.7.3 PG Multiplex

This group of parameters dlows the user to configure the function of each analog input in the Pumgienius
Multiplex application.
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P0231 - All Signal Function

Adjustable 0 to 15/ 8 = Control Process Variable (App. Function. 1) Factory Setting: 8
Range:

Properties: CFG

Access groups via HMI:

Description:

This parameter defines that thefunction of analog input All on the ladder application will be to supply the
control process variable for Pump Genius.

P0233 - All Signal Type

Adjustable 0=0to 10V /20 mA Factory S etting: 1
Range: 1=4to20 mA
2=10V/20mAto 0O
3=20to0 4 mA
Properties: CFG
Access groups via HMI:
Description:

This parameter configures the type of signal (voltage or current) which will be read by analog input All, as well
as ther variation range.

NOTE!
Refer to the installation guide of the plugn module used to verify the setting of switch type selection
signal (voltage or current).

P0232 = All1 Gain

Adjustable 0.000 to 9.999 Factory Setting: 1.000
Range:

Properties:

Access groups via HMI:

Description:

This parameter applies a gain to the value read by the analog input All, i.e., th@lue read by the analog input is
multiplied by the gain, thus allowing possible adjustments to the variable read.

P0234 = All1 Offset

Adjustable -100.0 % to +100.0 % Factory Setting: 0.0 %
Range:

Properties:

Access groups via HMI:

Description:

This parameter adds a value, in percentage, to the value read for settings of the variable read.

P0235 = All Filter

Adjusta ble 0.00 to 16.00 s Factory Setting:  0.25s
Range:

Properties:

Access groups via HMI:

Description:

This parameter configures the time constant of the % order filter to be applied to the analog input Al1.
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NOTE!

@ Refer to the CFW500 frequeng inverter programming manual and the installation guide of the plun
module used for further inbrmation about the analog inputs. On the configuration wizard, some valug
options for the parameters were taken.

3.8 CONTROL PROCESS VARIABLE
3.8.1 PG Simplex

This group of parameters allows the user to configure the control process variable of thtump Genius Simplex
application.

P1021 - Control Process Variable Selection Source

Adjustable 0 = Without Control Process Variable (Disable the PID Controtle Factory Setting : 1
Range: 1 = Control Process Variable via Analog Input All

2 = Control Process Variable via Analog Input Al2

3 = Control Process Variable via difference between Analog Input All and Al2

4 = Control Process Variable via Analog Ingt Al3

Properties:
Access groups via HMI: SPLC
Description:

This parameter defines the source of the Pump Genius control process variable.

Table 3.3 — Description of the control process variable source

P1021 Description
0 It defines that there isno source for the control process variable of the Pump Genius, thereby disabling the PID controller.
1 It defines that the source of the control process variable of the Pump Genius is the value read by the analog input AThe
value is converted accordng to engineering unit 1 and displayed in parameter P1016.
2 It defines that the source of the control process variable of the Pump Genius is the value read by the analog input Al2. The

value is converted according to engineeng unit 1 and displayed inparameter P1016.

It defines that the source of the control process variable of the Pump Genius is the value read by the analog input All

3 subtracted from the value read by the analog input Al2. The value of AKLAI2 isconverted according to engineeringunit 1
and displayed in parameter P1016.

It defines that the source of the control process variable of the Pump Genius is the value read by the analog input Al3. The
value is converted according to engineering unit 1 1ad displayed in parameter P1016.
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3.8.1.1 Engineering Unit Configuration

This group of parameters allows the user to configure the engineering unit of the Pump Genius control process
variable.

P0510 - Engineering Unit 1

Adjustable
Range:

o
>
(¢

Factory Setting: O

I>»<z
3

oO~NO Ul WNEFEO
wn

1 I I 1 I A |
23239

=

9 =mA
10=%
11=°C
12=CV
13 =Hz
14 = HP
15=h
16 =W
17 = kW
18 = kWh
19=H

Properties:

Access groups via HMI: HMI

Description:

This parameter selects the engineering unit that will be djdayed in the SoftPLC user parameter that is
associated with it. l.e., any SoftPLC user parameter that is associated with the engineering unit 1 will be
displayed in this format on the CFW500 inverteHMI.

NOTE!
@ The parameters P1011, P1012, P1013, P1014 P1015, P1016, P1022, P1023, P1024, P1026,
P1034, P1035, P1039 and P1050 are associated with the engineering unit 1.

P0511- Decimal Point of Engineering Unit 1

Adjustable 0 = xywz Factory Setting: 2
Range: 1=xyw.z
2 = xy.wz
3 =x.ywz
Propertie s:
Access groups via HMI: HMI
Description:

This parameter selects the decimal point that will be displayed in the SoftPLC user parameter that is associated
with it. l.e., any SoftPLC user parameter that is associated with the decimal point of engeering unit 1 will be
displayed in this format on the CFW500 inverter HMI.

NOTE!
@ The parameters P1011, P1012, P1013, P1014, P1015, P1016, P1022, P1023, P1024, P1026,
P1034, P1035, P1039 and P1050 are associated with decimal point of engineering unit 1.
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3.8.1.2 Sensor Scale Configuration

This group of parameters allows the user taonfigure the scaling of the control process variable.

P1022 - Control Process Variable Sensor Minimum Level

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 0
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the minimum level of the Pump Genius control process variable sensor according to its
engineering unit.

NOTE!
@ This parameter is displayed according to the seleébn of the engineering unit 1 parameters (P051(
and P0511).

P1023 - Control Process Variable Sensor Maximum Level

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 400
Range:

Properties:

Access groups via HMI: SPLC

Description:

This pamameter defines the maximum level of the Pump Geniusontrol process variable sensor according to its
engineering unit.

NOTE!
This parameter is displayed according to the selection of the engineering unit 1 parameters (P05
and P0511).

Through the mhimum and maximum level of control processvariable sensor and the value of analog input Alx,
we have the line equation for conversion of the Pump Genius control process variable:

P1016=(P1023- P1022)3 Alx + P1022
Where,
P1016 = Control process variable;
P1022 = Minimum level of control processvariable sensor;
P1023 = Maximum level of control process variable sensor;
Alx = Value of analog input Al1, Aland Al3 or difference between All and Al2 (Al Al2) in %.

3.8.2 PG Multipump

This group of parameters allavs the user to configure the control process variable of the Pump Genius
Multipump application.

P1021 - Control Process Variable Selection Source

Adjustable 0 = Control Process Variable via Analog Input All Factory Setting: 0
Range:

Properties:

Acce ss groups Vvia HMI: SPLC

Description:

This parameter defines the source of the Pump Genius process variable.
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Table 3.4- Description of the control process variable source

P1021 Description
0 It defines that the source of the control process variabl®f the Pump Genius is the value read by the analog input All. The
value is converted according to engineering unit 1 and displayed in parameter P1016.

3.8.2.1 Engineering Unit Configuration

This group of parameters allows the user to configure thengineering unit of the Pump Genius control process
variable.

P0510 - Engineering Unit 1

Adjustable 0 = None Factory Setting: 0O

Range: 1=V
2=A
3 =rpm
4=s5s
5=ms
6=N
7=m
8 = Nm
9 =mA
10=%
11=°C
12=CV
13=Hz
14 = HP
15=h
16 =W
17 = kW
18 = kWh
19=H

Properties:

Access groups via HMI: HMI

Description:

This parameter selects the engineering unit that will be displayed in the SoftPLC user parameter that is
associated with it. l.e., any SoftPLC userparameter that is associated with the engineering unit 1 will be
displayed in this format on the CFW500 inverter HMI.

NOTE!
@ The parameters P1011, P1012, P1013, P1014, P1015, P1016, P1023, P1024, P1026, P1034,
P1035, P1053 and P1057 are associated with the engineering umil.

P0511 - Decimal Point of Engineering Unit 1

Adjustable 0 = xywz Factory Setting: 2
Range: 1=xyw.z
2 = xy.wz
3 =x.ywz
Properties:
Access groups via HMI: HMI
Description:

This parameter selects the decimal point that will be diglayed in the SoftPLC user parameter that is associated
with it. l.e., any SoftPLC user parameter that isassociated with the decimal point of engineering unit 1 will be
displayed in this format on the CFW500 inverter HMI.
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NOTE!
The parameters P1011, P1012, P1013, P1014, P1015, P1016, P1023, P1024, P1026, P1034,
P1035, P1053 and P1057 are associated with the decimal point of engineering unit 1.

3.8.2.2 Sensor Scale Configuration

This group of parameters allows the user to configure thecaling of the control process variable.

P1023 - Control Process Variable Sensor Maximum Level

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 400
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines themaximum level ofthe Pump Genius control process variable sensor according to its
engineering unit.

NOTE!
This parameter is displayed according to the selection of the engineering unit 1 parameters (P05]
and P0511).

Through the maximum level ofcontrol process varable sensor and the value of analog input Alx, we have the
line equation for conversion of the Pump Genius control process variable:

P1016= P10233Al

Where,
P1016 = Control process variable;
P1023 = Maximum level ofcontrol process variable £nsor;
All =Value of analog input Al irt6.

3.8.3 PG Multiplex

This group of parameters allows the user to configure the control process variable of the Pump Genius Multiplex
application.

P1023 - Control Process Variable Selection Source

Adjustable 0 = Without Source for Process Variable (Slave Pump)Factory Setting : P1020=0: 1
Range: 1 = Control Process Variable via Analog Input All P1020=1:0
Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the source of the Pmp Genius process variable.

Table 3.5— Description of the control process variable source

P1023 Description
It defines that there is no source for the control process variable of the Pum@enius. This option is valid when the pump
0 function is definedas slave (P1020 = 1), because as such, it can never provide the control process variable for controlling the
pumping.

It defines that the source of the control process variable of the Pump €nius is the value read by the analog input All. The value
is converted according to engineering unit 1 and displayed in parameter P1016.
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3.8.2.1 Engineering Unit Configuration

This group of parameters allows the user to configure thengineering unit of the Pump Genius control process
variable.

P0510 - Enginee ring Unit 1

Adjustable
Range:

o
>
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Factory Setting: O

I>x<z
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oO~NO Ul WNEFEO
wn

1 I I 1 I A |
23239

=

9 =mA
10=%
11=°C
12=CV
13 =Hz
14 = HP
15=h
16 =W
17 = kW
18 = kWh
19=H

Properties:

Access groups via HMI: HMI

Description:

This parameter selects the engineering unit that will be displayed in the SoftPLC user parameter that is
associated with it. l.e., any SoftPLC userparameter that is associated with the engineering unit 1 will be
displayed in this format e the CFW500 inverter HMI.

NOTE!
@ The parameters P1011, P1016, P1024, P1025, P1026, P1028, P1034, P1035, P1039, P1053 and
P1056 are associated with theengineering unit 1.

P0511 - Decimal Point of Engineering Unit 1

Adjustable 0 = xywz Factory Settin g: 2
Range: 1=xyw.z
2 = xy.wz
3 =x.ywz
Properties:
Access groups via HMI: HMI
Description:

This parameter selects the decimapoint that will be displayed in the SoftPLC user parameter that is associated
with it. l.e., any SoftPLC userparameter that is associated with the decimal point of engineering unit 1 will be
displayed in this format on the CFW500 inverter HMI.

NOTE!
@ The parameters P1011, P1016, P1024, P1025, P1026, P1028, P1034, P1035, P1039, P1053 and
P1056 are associated wth the decimal point of engineering unit 1.
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3.8.2.2 Sensor Scale Configuration

This group of parameters allows the user taonfigure the scaling of the control process variable.

P1024 - Control Process Variable Sensor Minimum Level

Adjustable -32768 to 32767 [Eng. Unit 1] Factory Setting : 0
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the minimum level of the Pump Genius control process variable sensor according to its
engineering unit.

NOTE!
@ This parameter is displayed according to the selection of the engineering unit 1 parameters (P051
and P0511).

P1025 - Control Process Variable Sensor Maximum Level

Adjustable -32768 to 32767 [Eng. Unit 1] Factory Setting : 400
Range:

Properties:

Access g roups via HMI: SPLC

Description:

This parameter defines the maximum level of the Pump Genius contrpkocess variable sensor according to its
engineering unit.

NOTE!
@ This parameter is displayed according to the selection of the engineering unit 1 pameters (P0510
and P0511).

Through the minimum and maximum level of control process variableensor and the value of analog input Al1l,
we have the line equation for conversion of the Pump Genius control process variable:

P1016= (P1025- P1024)3 All+ P1024

Where,
P1016 = Control process variable;
P1024 = Minimum level of control process variablesensor;
P1025 = Maximum level of control process variable sensor;
All = Value of analog input Al1 in %.
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3.9 CONTROL SETPOINT

This group of parameters allows the useto configure the control setpoint of the Pump Genius applicatios.

3.9.1 PG Simplex

P1011 - Control Setpoint

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 200
Range:

Properties: RW

Access groups via HMI: SPLC

Description:

This paraneter defines the value of the control setpoint of the Pump Genius iengineering units when the
control setpoint source was programmed to be via HMI or communication networks (P1020=4). When the
control setpoint source was programmed to be another source R102024), it is indicates the actual control
setpoint of the Pump Gerius.

NOTE!
@ This parameter is displayed according to the selection of the engineering unit 1 parameters (P05
and P0511).

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting : P1012 =200

Range: P1013 = 230
P1014 =180
P1015 = 160

Properties:

Access groups via HMI:

Description:

These parameters define lhe value of the control setpoint of the PumpGenius in engineering units when the
control setpoint source was programmed to be via logical combination of digital inputs DI4 and DI5 (P1020=5, 6
or 7) according the table 36.

NOTE!
@ These parameters are diplayed according to the selection of theengineering unit 1 parameters
(P0510 and P0511).
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P1020 - Control Setpoint Selection Source

Adjustable 1 = Control Setpoint via Analog Input All Factory Setting : 4
Range: 2 = Control Setpoint via Analog Inpt1 Al2

3 = Control Setpoint viaAnalog Input Al3

4 = Control Setpoint via HMI or Communication Networks (P1011)

5 = Two Setpoints via Digital Input D14 (P1012 and P1013)

6 = Three Setpoints via Digital Inputs DI9 and DI10 (P1012, P1013 and P1014)

7 = Four Setpoints via Digitalnputs DI9 and DI10 (P1012, P1013, P1014 and P1015)
Properties:

SPLC

Access groups via HMI:

Description:
This parameter defines the source of the Pump Genius control setpoint.

Tabk 3.6 — Description of the control selpointsource

P1020 Description

1 It defines that the source of the control setpoint of the Pump Genius is the value read by the analog input All. The value is
converted according to engineering unit 1 and displayed in parameter P1011.

2 It defines that the source of the control setpoint of the Pump Genius is the value read by the analog input Al2. The value is
converted according to engineering unit 1 and displayed in parameter P1011.

3 It defines that the source of the control setpoint of the Pump Genius ithe value read by the analog input Al3. The value is
converted according to engineering unit 1 and displayed in parameter P1011.

4 It defines that the source of the control setpoint of the Pump Genius is the value programmed in the parameter P1011 of the
CFWS500 inverter HMI or the value written via communication networks.

5 It defines that there are two setpoints for the Pump Genius selected via logical combination of the digital input DI4. The
setpoint value selected is displayed in parameter P1011.

6 It defines that there are three setpoints for the Pump Genius selected via logical combination of the digital inputs DI4 and DI
The setpoint value selected is displayed in parameter P1011.

7 It defines that there are four setpoints for the Pumgenius slected via logical combination of the digital inputs DI4 and DI5.
The setpoint value selected is displayed in parameter P1011.

When the control setpoint is via logical combination of the digital inputs DI4 and DI5, the following trutable
should be applied for obtaining the control setpoint of the Pump Genius:

Tablke 3.7 - Truth table for control setpoint via logical combination of the digital inputs DI4 and DI5

Piguz-Comval | PagLa-Comrel | ProesConel [ Pt eerto

3.9.2 PG Multipump

P1011 - Control Setpoint

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 200
Range:
Properties: RW

Access groups via HMI:

Description:

This parameter defines the value of the control setpoint of the Pump Genius in engineering units when the
control setpoint source was programmed to be via HMI or communication networks (P1020=4). When the
control setpoint source was programmed to be another source (P1020#4), it is indicates the actual control
setpoint of the Pump Genius.

NOTE!
This parameter is displayed according to the selection of the engineering unit 1 parameters (P05]
and P0511).

©
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Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting : P1012 =200
Range: P1013 =230
P1014 = 180
P1015 = 160
Properties:

SPLC

Access groups via HMI:

Description:

These parametersdefine the value of the control setpoint of the Pump Genius in engineering units when the
control setpoint source was programmed to be via logical combination of digital inputs DI4 and DI5 (P1020=5, 6
or 7) accordingthe table 3.8.

NOTE!
These parametes are displayed according to the selection of the engineering unit 1 parameter
(P0510 and P0511).

P1020 - Control Setpoint Selection Source

Adjustable 4 = Control Setpoint via HMI or CommunicatiorNetworks (P1011) Factory Setting: 4
Range: 5 = Two Setpoints vial® Digital Input (P1012 and P1013)

6 = Three Setpoints vial* and 2" Digital Inputs (P1012, P1013 and P1014)

7 = Four Setpoints vial® and 2" Digital Inputs (P1012, P1013, P1014 and P1015)
Properties:

Access groups via HMI:

Description:
This parameter defines the source of the Pump Genius control setpoint.

Tablke 3.8 — Description of the control selpoint source

P1020 Description

4 It defines that the source of the control setpoint of the Pump Genius is the value programmed the parameter P1011 of the
CFWS500 inverter HMI or the value written via communication networks.

5 Defines that there will be twasetpoints for the pumping control selected via logic combination of one digital input programme
for 1%t DI for control sepoint selection. The selected setpoint value is viewed in parameter P1011.

6 Defines that there will be three setpoints for th@umping control selected via logic combination of two digital inputs
programmed for 15t and 2" DI for control setpoint selectbn. The selected setpoint value is viewed in parameter P1011.

7 Defines that there will be four setpoints for the pumping contricselected via logic combination of two digital inputs
programmed for 1%t and 2" DI for control setpoint selection. The seleed setpoint value is viewed in parameter P1011.

When the control setpoint is via logic communication of digital inputs, théollowing true table must be applied
S0 as to obtain the pumping control setpoint.

Table 3.9 — True table for the control setpoir via logic combination of digital inputs

Pigiz- convol T PIgI3 - Conval T PAOL -~ Conrol T PiIe - Corto
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3.9.3 PG Multiplex

P1011 - Control Setpoint

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 200
Range:

Properties: RW

Access groups via HMI: SPLC

Description:

This parameter defines the value of the control setpoint of the Pump Genius in engineering units whehe
control setpoint source was programmed to be via HMI or communication networkgP1022=4).

NOTE!
This parameter is displayed according to the selection of the engineering unit 1 parameters (P05]
and P0511).

P1022 - Control Setpoint Selection So urce

Adjustable 0 = Without Source for Control Setpoint (Slave Pump) Factory Setting: P1020=0:4
Range: 4 = Control Setpoint via HMI (P1011) or Communication Networks P1020=1:0
Properties:

Access groups via HMI: SPLC

Description:

This parameer defines the source of the Pump Genius control setpoint.

Table 3.10- Description of the control setpoint source

P1022 Description

It defines that there is no source for the control setpoint of the Pump Genius. This option is valid when the pump aagion is
defined as slave (P1020 = 1), because as such, it canever provide the setpoint for controlling the pumping.

It defines that the source of the control setpoint of the Pump Genius is the value programmed in the parameter P1011 of the
CFW500 inverter HMI orthe valuewritten via communication networks.
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3.10 PID CONTROLLER

This group of parameters allows the user to adjust the operating conditions of the PID controller for controlling
the pumping.

The PID controller can control the motor (pmp) speed driven by CFW00 inverter through the comparison of
the control process variable (feedback) with the control setpoint.

The PID controller will be set up to operate from 0.0 to 100.0 %, where 0.0 % equates to minimum speed
programmed in P0133 and 100.0 % equates to maximum speed programmed in P0134.

The control process variable is read via an analog input, which requires the chosen input to be appropriately
configured for the purpose.

The "Academic" structure has been adopted as algorithm for th PID controller. It obeysthe following equation:
u(k) =i(k- 2+ KpQ(1+Ki Os+(Kd/T9) @&K) - (Kd/T9 @(k- 1)]

Where,
u(k) = PID controller output
i(k-1) = integral part in the previous sampling instant
Kp = proportional gain
Ki = integral gain
Kd = derivative gain
Ts = cyclic samplirg time (fixed at50ms)
e(k) = error in the present sampling instant (setpoint process variable (direct)or process variable—
setpoint (reverse))
e(k-1) = error in the previous sampling instant

P1031 - PID Proportional Gain

Adjustable 0.00 to 320.00 Factory Setting: 1.00
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the proportional gain value of the PID controller for the Pump Genius.

P1032 - PID Integral Gain

Adjustable 0.00 to 320.00 Factory Setting:  25.00
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the integral gain value of the PID controller for the Pump Genius.

P1033 - PID Derivative Gain

Adjustable 0.00 to 320.00 Factory Setting:  0.00
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the derivative gain value of the PID controller for the Pump Genius.
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NOTE!

@ The PID controller of the standard Pump Genius applications are of the academic typ&hould a
different structure be adopted for the PID controller (through WLP), then the controller gains must b
re-optimized by the user. PID block inputarguments can only be changed in the ladder application
developed with the WLP. Refer to the WLP progamming software help topics for more information
on the PID block

3.10.1 PG Simplex

P1018 - Setpoint of the PID Controller in Manual mode

Adjustable 0.0 to 500.0 Hz Factory Setting: 0.0 Hz
Range:

Properties:

Access groups via HMI:

Description:

This parameter defines the PID controller setpoint value when it is operating in manual mode. When the PID
controller operates in manual mode, the speed value set in parameter P1018 (setpoint in manual mode) is
transferred directly to the PIDcontroller output, thus defining the speed reference of the pump driven by the
CFW500 inverter.

P1028 - Selection of Control Action of the PID Controller

Adjustable 0 = Disable the PID Controller Factory Setting : 1
Range: 1 = Direct Mode
2 = Reverse Mode
Properties: CFG
Access groups via HMI:
Description:

This parameter defines the control action of the PID controller for the Pump Genius when it is enabled. l.e. it
defines how will be the error signal.

Tablke 3.11 — Description of the control action of the RD controller

P1028 Description
0 It defines that the PID controller will be disabled. |.e., will not have control of the process variable.
1 It defines that the control or regulation action of the PIRontroller will be in direct mode. I.e., the errois the control setpoint

value (P1011) minus the control process variable value (P1016).
It defines that the control or regulation action of the PID controller will be in reverse mode. I.e., teeror is the control process
variable value (P1016) minushie control setpoint value (P1011).

NOTE!

@ The PID control action should be set to direct mode, when, in order to increase the control proces:

variable value, it is necessary to increase th@ID output. Ex: Pump driven by the inverter is filling
resewoir. Raising the reservoir level (control process variable), requires a higher flow rate, which
achieved by increasing the motor speed.
The PID control action should be selected to reverse mde, when, in order to increase the control
process variable \alue, it is necessary to reduce the PID output. Ex: Pump driven by the inverter i
removing fluid from a reservoir. In order to increase the fluid level in the reservoir (control proce
variabk), it is necessary to reduce the pump speed by reducing the mtor speed.

Pump Genius |111



Parameters Description m EI]

P1029 - Operation Mode of the PID Controller

Adjustable 0 = Manual Factory Setting : 1
Range: 1 = Automatic
2 = Manual or Automatic selection via digital input DI3
Properties:
Access groups via HMI:
Description:

This parameterdefines the operation mode of the PID controller for the Pump Genius.

Tablke 3.12 — Description of operation mode of the PID controller

P1029 Description
It defines that thePID controller will operate in manual mode. |.e., the process variable wilbhbe controlled as the control
0 setpoint required by the user and the PID controller output value will be the setpoint value in manual mode set in parameter,
P1018.

It defines that the PID controller will operate in automatic mode. I.e., the process vafle will be controlled as the control
setpoint required by the user and the output value of the PID controller will behave as the setting defined by de user.

It definesthat the PID controller can operate in manual or automatic mode according to the ate of digital input DI3. I.e., if
2 the digital input is in logic level "0", the PID controller will operate in manual mode; if the digital input is in logiceleid" the
PID controller will operate in automatic mode.

NOTE!

@ The change from one operatim mode to another with the Pump Genius in operation can cause

disturbances in the pumping control. This can be optimized as the automatic adjustment of the PII
controller setpoint defined in P1030 parameter together with the bumpless transfer characteristi
from manual to automatic mode of the SoftPLC PID block.
The Bumpless transfer is merely making the transfer from the manual mode to the automatic mod
without causing variation in the PID controller output. I.e., when the transition occurs from the manli
mode to the automatic mode, the PID controller output value in manual mode is used to start thi
integral part of the PID controller. That ensures that the oput will start from this value.

P1030 - Automatic Adjustment of the PID Controller Setpoint

Adjustable 0 = P1011 Off and P1018 Off Padrdo: O
Range: 1=P1011 On and P1018 Off

2 = P1011 Off and P1018 On

3 =P1011 On and P1018 On

Properties:
Access groups via HMI: SPLC
Description:

This parameter defines if the setpoint of the PID contier in automatic mode (P1011) and / or manual mode
(P1018) will be changed or adjusted automatically in change of operation mode of tHelD controller.

NOTE!

@ The adjustment of the control setpoint in automatic mode is only valid when the control setpu
source is set to HMI or communication networks (P1020 = 4). For other control setpoint sources, thi
automatic adjust of the control setpoint is not executed.
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Table 3.13 — Description of automatic adjustment of the PID controller setpoint

P1030 Description

It defines that in the transition of the PID controller operation mode from manual to automatic, the control setpoint value
(P1011) isnot loaded with the current value of the control process variable (P1016); and that in the transition of tRdD
controller operation mode from automatic to manual, the PID controller setpoint value in manual mode (P1018)iet loaded
with the current value of the pump motor speed (P0002).

It defines that in the transition of the PID controller operation modom manualto automatic, the control setpoint value
(P1011)will be loaded with the current value of the control process variable (P1016); and that in the transition of the PID
controller operation mode from automatic to manual, the PID controller setpot value inmanual mode (P1018) isnot loaded
with the current value of the pump motor speed (P0002).

It defines that in the transition of the PID controller operation mode from manual to automatic, the control setpoint value
(P1011) isnot loaded with the current value of the control process variable (P1016); and that in the transition of the PID
controller operation mode from automatic to manual, the PID controller setpoint value in manual mode (P101jll be loaded
with the current value of the pumpmotor speed (P0002).

It defines that in the transition of the PID controller operation mode from manuto automatic, the control setpoint value
(P1011)will be loaded with the current value of the control process variable (P1016); and that in the traition of the PID
controller operation mode from automatic to manual, the PID controller setpoint value inanual mode (P1018)will be loaded
with the current value of the pump motor speed (P0002).

3.10.2 PG Multipump

P1030 - Selection of Control Action of the PID Controller

Adjustable 1 = Direct Mode Factory Setting: 1
Range: 2 = Reverse Mode

Properties: CFG

Access groups via HMI: SPLC

Description:

This parameter defines the control action of the PID controller for the Pump Genius when it is erlad. l.e. it
defines how will be the error signal.

Tabke 3.14 — Description of the control action of the PID controller

P1030 Description
1 It defines that the control or regulation action of the PID controller will be in direct mode. l.e., the errortie control setpoint
value (P1011) minus the control process variable valu@?1016).
2 It defines that the control or regulation action of the PID controller will be in reverse mode. I.e., the error is the comfpoocess

variable value (P1016) minus theontrol setpoint value (P1011).

NOTE!

@ The PID control actionshould be set to direct mode, when, in order to increase the control process

variable value, it is necessary to increase the PID output. Ex: Pump driven by the inverter is filling
reservor. Raising the reservoir level (control process variable), requsra higher flow rate, which is
achieved by increasing the motor speed.
The PID control action should be selected to reverse mode, when, in order to increase the contr¢
process variable vale, it is necessary to reduce the PID output. Ex: Pump driven by #hinverter is
removing fluid from a reservoir. In order to increase the fluid level in the reservoir (control proce
variable), it is necessary to reduce the pump speed by reducing the motcspeed.

3.10.3 PG Multiplex

P1030 - Control Action of the PID  Controller

Adjustable 1 = Direct Mode Factory Setting : 1
Range: 2 = Reverse Mode

Properties: CFG

Access groups via HMI: SPLC

Description:

This parameter configures the control actio of the Pump Genius’s PID controller, by defining the effect of the
error polarity.
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Table 3.15- Description of the control action of the PID controller

P1030 Description
1 It defines that the control or regulation action of the PID controller will bie direct mode. |.e., the error is the controketpoint
value (P1011) minus the control process variable value (P1016).
2 It defines that the control or regulation action of the PID controller will be in reverse mode. l.e., the error is the comfpoocess

variable value (P1016) minus the control setgnt value (P1011).

NOTE!

@ The PID control action should be set to direct mode, when, in order to increase the control proces:
variable value, it is necessary to increase the PID output. Ex: Pump driven llye inverter is filling a
reservoir. Raising the reservoir level (control process variable), requires a higher flow rate, which
achieved by increasing the motor speed.

The PID control action should be selected to reverse mode, when, in order to increasthe control

process variable value,it is necessary to reduce the PID output. Ex: Pump driven by the inverter i
removing fluid from a reservoir. In order to increase the fluid level in the reservoir (control proce
variable), it is necessary to reduceéhe pump speed by reducing the motor eed.
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3.11 STARTUP MODES

It defines the conditions to startup the Pump Genius.
3.11.1 Wake up and Start Level Mode

This group of parameters allows the user to set the conditions to startup and control the pump@ and it may
be:

y " Wake up Mode: Configures thePump Geniusto start the pump and resume control of the pumping when the
deviation between the control process variable and the control setpoint reaches a programmed threshold;

V" Start Level Mode: Configures the Pump Geniusto start the pump and resume control of thepumping when
the control process variable reaches a programmed threshold;

P1034 - Control Process Variable Deviation to Wake up the Pump Genius

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 30
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the value to be reduced (direct PID) or increased (reverse PID) to the control setpoint for
starting the pump and resuming control of the pumping. Beconng this value is compared with the control
process variable and, if the value of the control process variable is less (direct PID) or greater (reverse PID) than
this value, the condition to wake up is enabled.

NOTE!
@ This parameter is displayed accordig to the selection of the engineering unit 1 parameters (P0510

and P0511).
P1035 = Control Process Variable Level for Starting the Pump Genius Simplex and Multipump
Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 180
Range:
Properties:
Access groups via HMI: SPLC
Description:

This parameter defines the control process variable level for starting the pump and resuming control of the
pumping. With a Direct Mode PID controller, the pumping control will be enabling to start when the corul
process variable drops lower than P1035. With a Reverse Mode PID controller it will be enabling to start when
the process variable rises above P1035.

NOTE!
This parameter is displayed according to the selection of the engineering unit 1 paramete8@510
and P0511).

P1036 - Time Delay to Wake up or Starting by Level the Pump Genius

Adjustable 0 to 32767 s Factory Setting: 5s
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the waiting time after theondition for wake up mode or start level mode becomes true,
as follows:
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Yy Wake up Mode: The Wake up condition, as defined in P1034, must remain TRUE continuously for the time
programmed in P1036, in order for the pump to start and pumping control toresume. The P1036 waiting time
restarts from zero, if the Wake up condition manentarily becomes FALSE.

y Start Level Mode (Simplex and Multipump) The control process variable Start Level condition, as defined in
P1035, must remain TRUE continuously for th time programmed in P1036, in order for the pump to start and
pumping control to resume. The P1036 waiting time restarts from zero, if the Start Level condition momentarily
becomes FALSE.

NOTE!

@ If in enabling of the Pump Genius operation (commandRun/Stop” active or “Enable Pump Genius),
the condition for Wake up or Start by level is active, the time set in P1036 is not awaited, and thus
the pump will start operating immediately.

3.11.2 Sleep Mode

This group of parameters allows the user to configures the Pump Genius to stop the pump when the pump
motor speed drops below a programmed threshold (low control demand). Even though apparently the pumping
control is off, the controlprocess variable is still monitored for wake up or start level conditions.

P1037 - Pump Motor Speed below which Pump Genius goes to Sleep Mode

Adju stable 0.0 to 500.0 Hz Factory Setting: 42.0 Hz
Range:

Properties:

Access groups via HMI:

Description:

This parameter defines the value of the pump motor speed below which the Pump Genius will stop the pump
keeping the control active, i.e., wilsleep.

NOTE!
A setting of “0 Hz" disables the sleep mode, it means that the pump will be started or stopped
according to the status of the command "Run/Stop” or the command “Enable Pump Genius”.

P1038 - Time Delay for Pump Genius goes to Sleep Mode

Adjustable 0 to 32767 s Factory Setting: 10s
Range:

Properties:

Access groups via HMI:

Description:

This parameter defines the waiting time with the value of the pump motor speed should remain below the value
set in P1037 in order for sleepmode to be activated and the pump to be stopped.

NOTE!
@ The alarm message "A750: Sleep Mode Active" will be generated on the HMI of the CFW5(C
inverter to alert that thePump Geniusis in sleep mode.

The figure 3.1 presents a timing analysis of the imp Genius operation with a direct mode PID controller wherit
is configured for Wake up Mode and Sleep Mode.

Pump Genius |116



Parameters Description m EIJ

COMMANDS - DIGITAL INPUTS

DI1-Run/Stop or Enable '
Pump Genius :

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint : ; -5 ; : —

oo =etbam N T 5 7T 8.0
P1034 - Controf Process Variable Deviation for : .
Genius to Wake Up

— : :
: P1036 - Tifne Delay for Pump :
: Geénius té Wakeup -

MOTOR SPEED (Hz)
P0134 - Maximum Speed Reference

—
‘P1038 - Time Delay for Pump
: : Genius goes to Sleep

: Mode

P1037 - Pump Motor Speed below which Pump
Genius goes to Sleep Mode

P0133 - Minimum Speed Reference

Figure 3.1 — Operation of the Pump Genius for wake up mode and sleep mode
1 - The “Run/Stop” or “Enable Pump Geniu$ command via digital inpu DI1 enable starting the motor, but also
enable the operation of Pump Genius. As the condition to wake up was not detected, the pumping control
remains in the sleep mode and the pump remains stopped,;

2 — The control process varidble begins to decrease arml is lower than the control process variable deviation
programmed to wake up the Pump Genius (P1034); in this moment the time count to wake up (P1036) is
initiated;

3 — The control process variable remains smaller than the contrgbrocess deviation to wake up the Pump
Genius (P1034) and the time delay to wake up (P1036) is elapsed; at this moment the control issues the
command to start the pump and resumes controlling the pumping with variable speed;

4 — The inverter accelerates lhe pump up to the minimum speed (P0133). After that, the PID controller is
enabled and starts controlling the pump speed,;

5 — The resumed Pump Genius allows the value of the control process variable to catch up with the control
setpoint required by the usr. The PID controller otput increases during the catchup phase, raising the
pumping speed. A stabile phase with constant pumping speed may follow;

6 — The value of the control process variable continues above the setpoint due to a decrease in demand @n
pump speed begins to decrease;

7 — The pump motor speed output drops below the speed for Pump Genius goes to sleep mode threshold
(P1037); the time count for Pump Genius goes to sleep mode (P1038) is initiated;

8 — The pump motor speed remains below tke speed for Pump Genius ges to sleep mode threshold (P1037)

and the time delay for Pump Genius goes to sleep mode (P1038) is elapsed; at this moment the control issues
the command to stop the pump;
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9 — The inverter driven pump reaches "zero" speed, andemains stopped; at this noment the Pump Genius
goes into sleep mode.

Parameters Description

The figure 32 presents a timing analysis of the Pump Genius operation with a Direct Mode PID controller when
it is configured for Start Level Mode and Sleep Mode:

COMMANDS - DIGITAL INPUTS

DI1 - Run/Stop or Enable g, _l
Pump Genius :

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint

P1035 - Control Process Variable Level for
Starting the Pump Genius

—_— : :
: P1036 - Time Delay to Wake up:
the Pump Genius

MOTOR SPEED (Hz)
P0134 - Maximum Speed Reference

—

:P1038 - Time Delay for Pump
: . Genius goes to

: Sleep Mode

P1037 - Pump Motor Speed below which Pump

Genius goes to Sleep Mode : i D : : \\ :

P0133 - Minimum Speed Reference

Figure 3.2 — Operation of the Pump Genius ér start level mode and sleep mode

1 - The “Run/Stop” or “Enable Pump Genius” command via digital input DI1 enable starting the motor, but also
enable the operation of Pump Genius. As the control process variable level condition to start the Pump Genius
was not detected, the Pump Genius remains irthe sleep mode and the pump remains stopped;

2 — The control process variable begins to decrease and is lower than the control process variable threshold
programmed starting the Pump Genius (P1035); in this mom& the time count for starting by level thePump
Genius (P1036) is initiated;

3 - The control process variable remains smaller than the threshold for starting the Pump Genius (P1035) and
the time delay for starting by level the Pump Genius (P1036) is elapd; at this moment the control issues the
command to start the pump and resumes controlling the pumping with variable speed;

4 — The inverter accelerates the pump up to the minimum speed (P0133). After that, the PID controller is
enabled and starts contrdling the pump speed;

5 — The resumed Pump Genius allows the value of the control process variable to catch up with the control
setpoint required by the user. The PID controller output increases during the catehp phase, raising the
pumping speed. A stabile phase with constant pumping speed may ftiow;

6 — The value of the control process variable continues above the setpoint due to a decrease in demand and
pump speed begins to decrease;
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7 — The pump motor speed output drops below the speed for Pump Getius goes to sleep mode threshold
(P1037); the time count for Pump Genius goes to sleep mode (P1038) is initiated;

8 — The pump motor speed remains below the speed for Pump Genius goes to skp mode threshold (P1037)
and the time delay for Pump Genius goedo sleep mode (P1038) is elapsed; at this moment the control issues
the command to stop the pump;

9 - The inverter driven pump reaches "zero" speed, and remains stopped; at this moment thBump Genius
goes into sleep mode.

3.11.3 Sleep Boost (PG Simplex and Multiplex )

This group of parameters allows the user taconfigures the Pump GeniusSimplex and Multiplexso before stop
the pump when the pump motor speed drops below aprogrammed threshold (low demand control), i.e., enable
the sleep mode, to be added to the control setpoint a value to increase the control process variable with the
purpose of the pump will remain in sleep mode longer.

NOTE!
@ The Sleep Boost forSleep Mode is a function exclusive to Pump Genius Simpleand Multiplex, then
is not possible to configure this function in Pump Genius Multipump

P1039 - Sleep Boost Offset

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 0
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the value to beadded to the control setpoint in automatic mode to increase the control
process variable before the Pump Genius go into sleep mode. When the contrgirocess variable reach the
control setpoint value added to the sleep boost offset, the Pump Genius will goto sleep mode.

NOTE!

@ This parameter is displayed according to the selection of the engineering unit 1 parameters (P05
and P0511). A setting of“0” disable the sleep boost. This function is only enabled to use for control
action of the PID controllerin direct mode.

NOTE!
@ The alarm message “A756: Sleep Boost Active” will be generated on the HMI of the CFW500 inverter
to alert that the Pump Genius is executing the sleep boost.

P1040 - Sleep Boost Maximum Time

Adjustable 0 to 32767 s Factory Se tting: 15s
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the maximum time that thecontrol process variable has to reach the control setpoint
value added to the sleep boost offset, i.e., the maximum time thathe sleep boost will be active. If the control
process variable does not reach the control setpoint value added to the sleep boostffset during this time, the
Pump Genius will go into sleep mode.

The figure 3.3 presents a timing analysis of the Pump Gens$ operation with a Direct Mode PID controller when
it is configured for Wake up Mode and Sleep Mode with Sleep Boostnabled:
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COMMANDS - DIGITAL INPUTS

DI1 - Run/Stop

o=

CONTROL PROCESS VARIABLE (Eng1)

4 [ P1039- Sleep Boost Offset

P1011 - Control Setpoint 7 EF

: P1040 - Sleep Boost ~ : :
: Maximum Time: :

MOTOR SPEED (Hz)
P0134 - Maximum Speed Reference

P1037 - Pump Motor Speed below which Pump
Genius goes to Sleep Mode

P0133 - Minimum Speed Reference

—

:P1038 - Time Delay for Pump

: :Genius goes to
:Sleep Mode

Figure 3.3 — Operation of the Pump Genius for sleep mode with sleep boost enabled

1 - The Pump Genius is keeping the systencontrolled as the control setpoint required by the user. At this
moment the value of the control processvariable begins to increase and the speed motor begins to decrease;

2 — The pump motor speed output drops below the speed for Pump Genius goes to slep mode threshold
(P1037); the time count for the Pump Genius go to sleep mode (P1038) is initiated:;

3 — The pump motor speed remains below the speed for Pump Genius goes tolsep mode threshold (P1037)
and the time delay for Pump Genius goes to sleep mod€P1038) is elapsed; at this moment, as the sleep boost
is enabled will not be made the command to stop the pump. It will be added the sleep boost offset (P1039) to
the control setpoint for increase the control process variable; at this moment the count ofhe sleep boost
maximum time (P1040) is initiated;

4 — The inverter accelerates the pump again as the action of the PID controller and the control process variable
reaches the control setpoint value added to the sleep boost active; at this moment the cdrol issues the
command to stop the pump before the count of the sleep boost maximum time be elapsed;

5 — The inverter driven pump reaches "zero" speed, and remains stopped; at this moment the Pump Genius
goes into sleep mode.
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3.12 PIPE CHARGING

This group of parameters allows the user toconfigure the Pump Genius to execute the pipe charging sequence
using the pump driven by the CFW500 inverte(Simplex and Multipump) or the 1st pump to bestarted by Pump
Genius (Multiplex).

The Pipe Chargingassures that the pumping pipe is charged gradually, thus avoiding the “water hammer”
pressure shock at the instant the pipe is filled with fluid. It is executed every time the Pump Genius receives a
new enable, either via enable command or an exit from a disabledybfault state. If the control processvariable

in the newly enabled Pump Genius is already at a certain value, and it enters into sleep mode, the pipe charging
sequence is not executed.

NOTE!
If in enabling the Pump Genius operation (command Run/Stop oEnable Pump Genius active) it
enters into sleep mode, the pipe charging process will not executed.

P0105 - Enable Pipe Charging (1 st/2" Ramp Selection

Adjustable 0 = Disable (F' Ramp) Factory Setting : 6
Range: 6 = Enable (SoftPLC)

Properties: CFG

Access groups via HMI: SPLC

Description:

This parameter allows enabling of the pipe charging sequence (assigns to the SoftPLC function the ramp
selection command) using the pump driven by CFW500 inverteSimplex and Multipump) or the 1st pump to be
started by Pump Genius (Multiplex).

NOTE!
The alarm message “A752: Pipe Charging” will be generated in the HMI of the CFW500 inverter
providing an alert that thePump Geniuscontrol is in the pipe charging sequence.

P0102 - Acceleration Time 2

Adjus table 0.1t0 999.0 s Factory Setting: 40.0 s
Range:

Properties:

Access groups via HMI:

Description:
This parameter defines a second acceleration time for the pump driven by CF500 inverter for the purpose of
pipe charging.

NOTE!
@ Refer to the CFW®O0 inverter programming manual fomore information on the ramp parameters.

P1041 - Pipe Charging Time

Adjustable 0 to 65000 s Factory Setting: 60 s
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the elapsedime for pipe charging.
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The figure 3.4 presents a timing analysis of the Pump Genius operation when is configured for execution of the
pipe charging sequence (the PID controller shown in this example is Direct Mode, which ispwever, irrelevant

for the pipe charging sequence):
COMMANDS - DIGITAL INPUTS

DI1 - Run/Stop or Enable
Pump Genius

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint

PID CONTROLLER OUTPUT (MV) (%)
100.0 %

MOTOR SPEED (Hz)

P0134 - Maximum Speed Reference

P1037 - Pump Motor Speed below which Pump
Genius goes to Sleep Mode

P0133 - Minimum Speed Reference

ry

P1d34 - Control Processf Variable Deviation
: to Wake up the ‘Pump Genius : :

: P1041 - Pipe Charging Time :

Figure 3.4 — Operation of the Pump Genius with pipe charging enabled

1 - The “Run/Stop” or “Enable Pump Genius” command via digital input DI1 enables starting the motor, but also
enables the operation of Pump Genius. As the cotrol process variable is lower than the control process
deviation for Pump Genius to wake up (P1034)the time delay to wake up (P1036) is not awaited andhe
command run is issued. As pipe charging is enabled (P0105), the time count (P1041) is initiatedhile the PID
controller remains disabled. The pump is accelerated to the minimum speed (P0133) with slower ramp in

order to avoid the “water hammer;
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2 — The pump speed reaches the value programmed for minimum speed (P0133) and continues at this speed
during the course of time for pipe charging (P1041)

Parameters Description

3 — The time for pipe charging (P1041) is elapsed; at this moment the PID controller is enabled and begins to
increase the pump speed in order for the control process variable to catch up with the comtl setpoint required
by the user;

4 — With increasingthe pump speed, the control process variable reaches the control setpoint value;
5 — A short time later the control process variable stabilizes and pumping continues at steady speed.

3.12.1 PG Simpl ex

P1042 - Maximum Output Current during

Adjustable 0.0 to 200.0 A Factory Setting: 0.0 A
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the value of the maximum motor current during the p&pcharging process to execute
the currentlimit defined by P0O150.

NOTE!
@ A setting of “0.0 A" executed the motor current limitation only by the value set in PO135 parameter

NOTE!
@ Refer to the CFW500 inverter programming manual fomore information on the motor current
limitation parameters.
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3.13 STARTING AN ADDITION AL PUMP IN PARALLEL

This group of parameters allows the user to adjust the operating conditions for starting an additional pump in
parallel in the Pump GeniusMultipump or Multiplex

3.13.1 PG Multipump

P1052 - Pump Motor Speed for Starting an additional Pump in Parallel

Adjustable 0.0 to 500.0 Hz Factory Setting:  57.0 Hz
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the pump motor sped above which starting an additional pump in parallel in the Pump
Genius is enabled in order to maintain control according to the required setpoint.

P1053 - Control Process Variable Deviation for Starting an additional Pump in Parallel

Adjustable 0 to 32767 [Eng. Un. 1] Factory Setting: 10
Range:

Properties:

Access groups via HMI:

Description:

This parameter defines the maximum deviation of the control process variable from the control setpoint (a
negative value for a Direct Mode PID, or gositive value for a Reverse Mode PID), which, if exceeded, enables
starting an additional pump in the Pump Genius.

NOTE!
@ A setting of “0” disables the P1053 condition of the logic for starting an additional pump in parallel.

NOTE!
@ This parameter isdisplayed according to the selection of the engineering unit 1 parameters (P051
and P0511).

P1054 - Time Delay for Starting an additional Pump in Parallel

Adjustable 0 to 65000 s Factory Setting:  2s
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines a time delay during which both, the conditions of P1052 and P1053 must remain
satisfied, before an additional pump is started in parallel in the Pump Genius.

P1055 - Delay in the Deceleration of the CFW500 Pump whe n Starting a Pump in Parallel

Adjustable 0.00 to 100.00 s Factory Setting:  0.01s
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines a delay for the beginning of thaleceleration of the pump driven by the CFW500
frequency inverter when a new pump is started in parallel.
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NOTE!
@ Value of the parameter in 100.00 will not apply the deceleration of the pump driven by the CFA0
frequency inverter, i.e., the pump remains at the same speed it was before a new pump is stad.

The figure 3.5 presents a timing analysis of the Pump Genius operation with Direct Mode PID controller, when
the need to start an additional pump inparallel is detected:

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint

DI JP1053- C:Dntrglzfs:rocess Variable Deviation for
H wg one Pamp in Parallel

—_—
© P1054 - Time Délay for Btarting
: one Pump in Parallel

MOTOR SPEED (Hz)

P0134 - Maximum Speed Reference im o - - :
P1052 - Pump Motor Speed for Starting 1 / : 5 ‘6

an additional Pump in Parallel Lo . :P1055:\Delay: Decel.
S ©: GFWS00 Pump

P1056 - Pump Motor Speed for Stopping
one Pump in Parallel

Figure 3.5 - Pump Genius operation for starting an additional pump in pealle/

1 - The Pump Genius is operating with one pump running and it is increasing its speed to keep the pumping
control according to the requiredsetpoint. At this moment, it is detected that the PID controller output is above

the value set to start onemore pump (P1052), but the difference between the setpoint and the control process

variable remains below the deviation set to start one more pumpP1053); therefore, it is not still necessary to

start one more pump in parallel,

2 - The motor speed reaches the maximum speed programmed for the pump (P0134) and the value of the
control process variable keeps decreasing, the value of the difference between the setpoint and the control
process variable continues lower than the deviatio set to start one more pump (P1053);

3 — The motor speed still at the maximum speed programmed for the pump (P0134) and the value of the control
process variable keeps decreasing, the value of the difference between the setpoint and the control process
variable is still above tle deviation set to start one more pump (P1053) and the time to start one more pump in

parallel on the pumping control (P1054) initiates;

4 — The motor speed still at the maximum speed programmed for the pump (P0134) and the valu# the control
process variable keeps decreasing, the value of the difference between the setpoint and the control process
variable is still above the deviation set to start one more pump (P1053) and the time to start one more pump in
parallel on the pumpng control (P1054) elapss; at this moment, a command is issued (via digital output) to
start one more pump in parallel on the pumping control. The pump to be started will be the one with the
shortest operation time among those which are enabled for operabn;

5 — One pump is started; at this moment, the PID controller goes into the manual control mode and the speed

of the pump driven by the inverter goes to the value set in P1052. Then the time count of the delay to start the
deceleration of the pump driven by he inverter (P1055 begins;
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6 — The time count of the delay to start the deceleration of the pump driven by the inverter (P1055) elapses; the
PID controller remains in the manual control mode and the speed reference of the pump driven by the inverter
goes to the value setin P1056;

Parameters Description

7 — The motor decelerates down to the value set to stop one pump (P1056) and the PID controller goes to the
automatic control mode. Then the PID controller begins to control the system again to stabilize the pumping
control according to the setpoint required by the user, but now with one more pump in parallel.

3.13.2 PG Multiplex

P1052 - Pump Motor Speed for Starting an additional Pump in Parallel

Adjustable 0.0 to 500.0 Hz Factory Setting: 57.0 Hz
Range:

Properties:

Access groups via HMI : SPLC

Description:

This parameter defines the pump motor speed above which starting an additional pump in parallel in the Pump
Genius is enabled in order to maintain control according to the requiredetpoint.

P1053 - Control Process Variable Deviati on for Starting an additional Pump in Parallel

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 10
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the maximum deviation of the control process variable dm the control setpoint (a
negative value for a Direct Mode PID, or a positive value for a Reverse Mode PID), which, if exceeded, enables
starting an additional pump in the Pump Genius.

NOTE!
@ A setting of “0” disables the P1053 condition of the logic for starting an additional pump in parallel.

NOTE!
@ This parameter is displayed according to the selection of the engineering unit 1 parameters (P05]
and P0511).

P1054 - Time Delay for Starting an additional Pump in Parallel

Adjustable 0 to 32767 s Factory Setting: 2s
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines a time delay during which both, the conditions of P1052 andP1053 must remain
satisfied, before an additional pump is started in parallel in .h/Pump Genius.

The figure 3.6 presents a timing analysis of the Pump Genius operation with Direct Mode PID controller, when
the need to start an additional pump in paralleis detected:
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CONTROL PROCESS VARIABLE (Eng1)

L . 5 6
1720 | P1053 - CbntroyP/lfocess Variable Deviation for $tarting
3Witiqnal Pump in Parallel :

45

P1011 - Control Setpoint

—_— : _
: P1054 - Time Defay for Starting an
: additional Pump in Parallel

SPEED OF PUMP (Hz)
P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P0133 - Minimum Speed Reference

Figure 3.6- Pump Genius operation for starting an additional pmp in parallel

1 - The Pump Genius is operating with one pump running and is increasing its speed according to PID control,
to keep up with demand. At this moment, the pump motor speed exceeds the threshold value programmed for
starting an additional punp (P1052). However the difference between the control setpoint and control process
variable remains lower than the deviation programmed for starting an additional pump (P1053); it is thus not yet
necessary to start an additional pump;

2 — The pump motor speed reaches itsmaximum value (P0134) and the value of the control process variable
begins to decrease, but its deviation from the control setpoint remains lower than the threshold programmed for
starting an additional pump (P1053); it is thus not yet neessary to start an additional pump;

3 - The pump motor speed remains saturated at maximum value (P0134), as the value of the control process
variable continues to decrease. At this point, however, its deviation from the control setpoint exceeds the
threshold programmed for starting an additional pump (P1053), initiating the time count P1054;

4 — All processes continue as at time point 3, until the time count (P1054) has elapsed; At this moment among
the enabled pumps, the one with the lowest accumulatedoperating time receives the command to start via
SymbiNet network;

5 - An additional pump was successfully started, all activated inverter driven pumps receiving the same speed
reference from the PID controller of the master pump; With the added pumpingapacity, the control process
variable catches up with the control setpoint required by the user, but the Pump Genius is not yet stabilized;

6 — Eventually, through the continued action of the PID controller, the Pump Genius achieves stabile operation
at the control setpoirt as required by the user.
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Parameters Description
3.14 STOPPING ONE PUMP IN PARALLEL

This group of parameters allows the user to adjust the operating conditions for stopping one of the activated
pumps in parallel in the Pump GeniusMultipump or Multiplex

3.14.1 PG Multipump

P1056 - Pump Motor Speed for Stopping one Pump in Parallel

Adjustable 0.0 to 500.0 Hz Factory Setting:  43.0 Hz
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the value of the pump motor spe@ below which stopping one pump in parallel in the
Pump Genius becomes enabled.

P1057 - Control Process Variable Deviation for Stopping one Pump in Parallel

Adjustable 0 to 32767 [Eng. Un. 1] Factory Setting: O
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the maximum deviation of the control process variable from the control setpoint (a
positive value for a Direct Mode PID, or a negative value for an Inverse Mode PID), which, if exceeded, enables
stopping one pump in parallel in the Pump Genius.

NOTE!
@ A setting of “0” disables the P1057 condition of the logic for stopping one pump in parallel.

NOTE!
@ This parameter is displayed according to the selection of the engineering unit farameters (P0510

and P0511).
P1058 - Time Delay for Stopping one Pump in Parallel
Adjustable 0 to 65000 s Factory Setting: 2s
Range:
Properties:
Access groups via HMI: SPLC
Description:

This parameter defines a time delay during whicliboth conditions of P1056 and PL057 must remain satisfied
before stopping one of the pumps in parallel in the Pump Genius.

P1059 - Delay in the Acceleration of the CFW500 Pump when Stopping a Pump in Parallel

Adjustable 0.00 to 100.00 s Factory Setting: 0.01s
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines a delay for the beginning of the acceleration of the pump driven by the CFW500
frequency inverter when a pump in parallel is stopped.
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NOTE!
@ Value of the parameter in 100.00 will not aply the acceleration of the pump driven by the CFW500
frequency inverter, i.e., the pump remains at the same speed it was before a pump is stopped.

The figure 37 presents a timing analysis of the Pump Geniusperation with Direct Mode PID controller, wien
the need to stop one pump in parallel is detected:

CONTROL PROCESS VARIABLE (Eng1)

' P1057 - Contr§l Process Variable Deviation for
Stoppikg one Pump in Parallel

P1011 - Control Setpoint =

— :
' P1058 - Time Delay for Stopping
‘one Pump in Parallel

MOTOR SPEED (Hz)

P0134 - Maximum Speed Reference

P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1056 - Pump Motor Speed for Stopping \1 2 i3 5:

one Pump in Parallel \
P0133 - Minimum Speed Reference @ |---—- .

T
: P1059 - Delay Accel.
Do i CFW500 Pump

Figure 3.7 - Pump Genius operation for stop one pump in parallel

1 - The Pump Genius is operating with more than one pump activated and is decreasing its speed to control
the process variable. At his moment the pumps motor speed drops below the threshold programmed for
stopping one pump (P1056), but the control processvariable deviation from the control setpoint remains lower
than the threshold programmed for stopping one pump (P1057); it is thusiot necessary to stop one pump in
parallel;

2 — The pumps motor speed reaches its minimum value, i.e., the pumps are operating at their minimum speed
defined by P0133 and the value of the control process variable begins to increase. However, its deviatiémom
the control setpoint remains lower thanthe threshold programmed for stopping one pump in parallel (P1057 ); it
is thus not yet necessary to stop one pump.

3 - The pumps motor speed continues at minimum speed (P0133), as the value of the control pcess variable
continues to increase. At this noment its deviation from the control setpoint exceeds the threshold programmed
for stopping one pump in parallel (P1057), and the time count (P1058) is initiated;

4 — The pumps motor speed continues at minimumspeed (P0133), the value of the control procss variable
keeps increasing, the difference between the setpoint and the control process variable is still above the
deviation set to stop one pump (P1057) and the time to start one pump in parallel on the puping control
(P1058) elapses; at this momenta command is issued (via digital output) to stop one pump in parallel on the
pumping control. The pump to be stopped will be the one with the longest operation time among those which
are enabled for operation;
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5 — One pump is stopped; at this moment, thePID controller goes into the manual control mode and the speed
of the pump driven by the inverter goes to the value set in P1056. Then the time count of the delay to start the
acceleration of the pump driven bythe inverter (P1059) begins;

Parameters Description

6 — The time count of the delay to start the acceleration of the pump driven by the inverter (P1059) elapses; the
PID controller remains in the manual control mode and the speed reference of the pump driven by the inverter
goes to the value set in P1056;

7 — The motor accelerates up to the value set to start a pump (P1052) and the PID controller goes to the
automatic control mode. Then the PID controller begins to control the system again to stabilize the pumping
control according to the setpoint required by the user, bt now with least one pump in parallel.

3.14.2 PG Multiplex

P1055 - Pump Motor Speed for Stopping one Pump in Parallel

Adjustable 0.0 to 500.0 Hz Factory Setting:  43.0 Hz
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the value of the pump motor speed below which stopping one pump in parallel in the
Pump Genius becomes enabled.

P1056 - Control Process Variable Deviation for Stopping one Pump in Parallel

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 0
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the maximum deviation of the control process variable from the control setpoint (a
positive value for a Direct Mo@ PID, or a negative valudor an Inverse Mode PID), which, if exceeded, enables
stopping one pump in parallel in the Pump Genius.

NOTE!
@ A setting of “0” disables the P1056 condition of the logic for stopping one pump in parallel.

NOTE!
@ This parameer is displayed according to the selection of the engineering unit 1 parameters (P051(
and P0511).

P1057 - Time Delay for Stopping one Pump in Parallel

Adjustable 0 to 32767 s Factory Setting: 2s
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines a time delay during which both conditions of P1055 and P1058 must remain satisfied
before stopping one of the pumps in parallel in the Pump Genius.

The figure 3.8 presents a timing analysis of the Pump Genius operatiowith Direct Mode PID controller, when
the need to stop one pump in parallel is detected:
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CONTROL PROCESS VARIABLE (Eng1)

3: 7 : .
" P1056 - Contr§l Process Variable Deviation for.

StoppiRg one Pump in Parallel :
: 5: 6:

P1011 - Control Setpoint

—' :
* P1057 - Time Delay for Stopping
: ‘one Pump in Parallel

SPEED OF PUMPS (Hz)
P0134 - Maximum Speed Reference

P1055 - Pump Motor Speed for Stopping Lo
one Pump in Parallel \
P0133 - Minimum Speed Reference -

Figure 3.8— Pump Genius operation for stop one pump in paralle/

1 - The Pump Genius is operating with more than one pump activated and is decreasing its spe to control
the process variable. At this moment the pumps motor speed drops below the threshold programmed for
stopping one pump (P1055), but the control processvariable deviation from the control setpoint remains lower
than the threshold programmed fa stopping one pump (P1056); it is thus not necessary to stop one pump in
parallel;

2 — The pumps motor speed reaches its minimum value, i.e., the pumps are operatiy at their minimum speed
defined by P0133 and the value of the control process variable tgins to increase. However, its deviation from
the control setpoint remains lower than the threshold programmed for stopping one pump in parallel (P1056 ); it
is thus not yet necessary to stop one pump.

3 - The pumps motor speed continues at minimum speed(P0133), as the value of the control process variable
continues to increase. At this moment its deviation from the control setpoint exceeds the threshold programmed
for stopping one pump in parallel (P1056), and the time count (P1057) is initiated;

4 — All processes continue as at time point 3, until the time count (P1057) is elapsed. At this moment the
command for stopping one pump in parallel is issued via SymbiNetetwork. From among the activated pumps,
the one with the largest accumulated operating the will be stopped;

5 — One of the parallel pumps was successfully stopped; at this moment the control process variable reaches
the control setpoint required by theuser, but the Pump Genius is not yet stabilized;

6 — Eventually, with the continued actio of the PID controller, the Pump Genius achieves stabile operation at
the control setpoint as required by the user.

Pump Genius |131



[eq

Parameters Description
3.15 FORCING ROTATION OF PUMPS

This group of parameters allows the user to adjust theperating conditions for forcing rotation of pumpsin the
Pump Genius in case it operates for an uninterrupted period of time. l.e., if the Pump Genius remains with only
one pump operating for a certain period of time (the control does not go into sleep nae), a command is
executed to turn off the pump isrunning; at this moment the Pump Genius verify which pump have the lower
operation time; then the pump driven by the inverter is rotated and resumes controlling the pumping with
variable speed. With thisthe rotation of pumps still done even without thesleep mode is active.

3.15.1 PG Multipump

NOTE!
@ Forcing rotation of pumps is valid onljto Pump Genius Multipump with floating control andwhen one
pump is running.

NOTE!
@ The operation timeof Pump Genius Multipumpfor forcing rotation of pumps isdisplayed in P1017.

P1018 - Time Interval for Forcing Rotation of Pumps

Adjustable 0to 32767 h Factory Setting: 72 h
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the maximum time interval the Pump Geniusan run uninterruptedly with only one pump
started. After this time, it is checked the condition set in P1019 for the Pump Genius to be shut down and a
new pump to be started and resumes controlling the pumping with variable speed.

NOTE!
A setting of “O h” enables the test mode, in which at every 60 seconds the logic for forcing rotation of
pumps is enabled.

P1019 - Pump Motor Speed for Forcing Rotation of Pumps

Adjustable 0.0 to 500.0 Hz Factory Setting: 0.0 Hz
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the value of pump motor speed below which forcing rotation of pumps becomes
enabled.

NOTE!
@ A setting of “0.0 Hz” disables the rotation of the pump driven by the CFW500 frequency.
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3.15.2 PG Multiplex

NOTE!
@ Forcing rotation of pumps is valid only when one pump is running in the Pump Genius Multiplex.

NOTE!
@ The operation timeof Pump Genius Multiplexfor forcing rotation of pumps is displayed in P1017.

P1058 - Time Interval for Forcing R otation of Pumps

Adjustable 0to 32767 h Factory Setting: 72 h
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the maximum time interval the Pump Genius can run uninterruptedly with only one pump
started. After this time, it is checked the condition set in P1059 for the Pump Genius to be shut down and a
new pump to be started and resumes controlling the pumping with variable speed.

NOTE!
@ A setting of “O h” enables the test mode, in which at every 60 seconds the logic for forcing rotation of
pumps is enabled.

P1059 - Pump Motor Speed for Forcing Rotation of Pumps

Adjustable 0.0 to 500.0 Hz Factory Setting: 0.0 Hz
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines thevalue of pump motor speed below which forcing rotation of pumps becomes
enabled.

NOTE!
A setting of “0.0 Hz” disables the rotation of the pump driven by the CFW500 frequency.

3.16 LOW LEVEL PROTECTION FOR THE CONTROL PROCESS VARIABLE (PIPE BREAKING)

This group of parameters allows the user to configure the conditions for alarm and failure ttetect low level for
the control process variable of the Pump Genius. This allows detecting neieal conditions of the pumping
operation, for example, a pipe beaking.

3.16.1 PG Simplex and Multipump

P1024 - Value for Low Level Alarm for the Control Process Variable

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 100
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter cefines the value below which dow levelalarm will be generated for thecontrol process variable
of the pumping control (A770).
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NOTE!
@ A setting of “0” disables the low levelalarm and fault for the control process variable.

NOTE!
@ This parameteris displayed according to the selection of the engineering unit parameters (P0510
and P0511).

P1025 - Time Delay for Low Level Fault for the Control Process Variable

Adjustable 0to 32767 s Factory Setting: Os
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the waiting time with théow level alarm (A770) for the control process variable active,
before the fault “F771: Low Level Fault for the Control Process Variable” is generated.

NOTE!
@ A setting of “O s” disables the low levelfault for the control process variable.

3.16.2 PG Multiplex

P1026 - Value for Low Level Alarm for the Control Process Variable

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 100
Range:

Properties:

Acces s groups via HMI: SPLC

Description:

This parameter defines the value below which a low level alarm will be generated for the control process variable
of the pumping control (A770).

NOTE!
@ A setting of “0” disables the low levelalarm and fault for the control process variable.

NOTE!
@ This parameter is displayed according to the selection of the engineering unit 1 parameters (P05
and P0511).

P1027- Time Delay for Low Level Fault for the Control Process Variable (F771)

Adjustable 0 to 32767 s Factory Setting: Os
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the waiting time with the low level alarm (A770) for the contq@locess variable active,
before the fault “F771: Low Level Fault for the Control Process Variable” is generated.

NOTE!
A setting of “O s” disables the low level fault for the control process variable.
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3.17 HIGH LEVEL PROTECTION FOR THE CONTROL PROCESS VARIABLE (PIPE OBSTRUCTION)

This group of parameters allows the user taconfigure the conditions for alarm and failure to detect high level for
the control process variable for the Pump Genius. This allows detecting neieal conditions of the punping
operation, for example, a pipe obstruction.

3.17.1 PG Simplex and Multipump

P1026 - Value for High Level Alarm for the Control Process Variable

Adjustable 32768 to 32767 [Eng. Un. 1] Factory Setting: 350
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the value above which a high levealarm will be generated for the control process
variable of the Pump Genius (A772).

NOTE!
@ A setting of “0” disables the high level alarm and fault for the control process variable.

NOTE!
@ This parameter is displayed according to the selection offte engineering unit 1 parameters (P051C
and P0511).

P1027 - Time Delay for High Level Fault for the Control Process Variable (F773)

Adjustable 0 to 32767 s Factory Setting: Os
Range:

Properties:

Access groups via HMI:

Description:

This parameter defines the waiting time with the high level alarm (A772) for the control process variable active,
before the fault “F773: High Level Fault for the Control Process Variable” is generated.

NOTE!
@ A setting of “O s” disables the high level fault for the control process variable.

3.17.2 PG Multiplex

P1028 - Value for High Level Alarm for the Control Process Variable

Adjustable 32768 to 32767 [Eng. Un. 1] Factory Setting: 350
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the value above which a high level alarm will be generated for the control process
variable of the Pump GeniugA772).

NOTE!
@ A setting of “0” disables the high level alarm and fault for the control process variable.
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NOTE!
This parameter is displayed according to the selection of the engineering unit 1 parameters (P051
and P0511).

P1029 - Time Delay for High Level Fault for the Control Process Variable

Adjustable 0 to 32767 s Factory Setting: Os
Range:

Properties :

Access groups via HMI: SPLC

Description:

This parameter defines the waiting time with the high level alarm (A772) fore control process variable active,
before the fault “F773: High Level Fault for the Control Process Variable” is generated.

NOTE!
@ A setting of “0 s” disables the high level fault for the control process variable.

3.18 DRY PUMP PROTECTION

This group of parameters allows the user to configure dry pump detection, to protect the inverter driven pump.

P1043 - Motor Speed for Dry Pump

Adjustable 0.0 to 500.0 Hz Factory Setting: 54.0 Hz
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the pump motor speed threshold value, above which evaluation of actual motor torque
to detect the dry pump condition (P1044) is enabled.

P1044 - Motor Torque for Dry Pump

Adjustable 0.0 to 100.0 % Factory Setting: 20.0 %
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the pump motor torque threshold value, below wbh the dry pump condition is
detected, resulting in the alarm message “A780: Dry Pump”.

P1045 - Time Delay for Dry Pump Fault (F781

Adjustable 0 to 32767 s Factory Setting: Os
Range:

Properties:

Access groups via HMI:

Description:

This parameter defines the waiting time with the dry pump condition (A780) active, before the dyyump fault
“F781: Dry Pump” is generated.

NOTE!
A setting of “O s” disables the dry pump fault.

The figure 39 presents a timing analysis of the Pump Genius opration when a Dry Pump Fault is detected:
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CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint

MOTOR SPEED (Hz)

P0134 - Maximum Speed Reference
P1043 - Motor Speed for Dry Pump : :/3

P0133 - Minimum Speed Reference

MOTOR TORQUE (%)
100.0 %

P1045 - Timé Delay for Dry Pump Fault
——— !

Figure 3.9 — Operation of the Pump Genius for dry pump protection

P1044 - Motor Torque for Dry Pump
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1 - The Pump Genius is running at a speed satisfying the control setpoint required by the user. At this moment
the value of the control proces variable begins to decrease and pump speed begins to increase;

Parameters Description

2 — The pump speed continues to increase and becomes greater than the threshold programmed for detecting
dry pump (P1043);

3 - The pump speed continues to increase and reaches the maximum geed programmed for the pump
(P0134), but as the pump motor torqueis still greater than the threshold programmed to detect dry pump
(P1044), pumping continues while the value of the control process variable continues to decrease;

4 — As the pump continues to operate at maximum speed, and the process variableontinues to decrease, the
pump motor torque drops below the threshold programmed to detect dry pump (P1044). At this moment the
time count to generate Dry Pump Fault (P1045) is initiated and the alar message "A780: Dry Pump" is
generated to alert the use, that the protection for dry pump is about to act and disable the inverter driven

pump;

5 — The pump continues to operate at maximum speed, and the control process variable continues to decrease,
while the pump motor torque remains below the threshold pogrammed to detect Dry Pump (P1044). At this
moment the time delay to generate Dry Pump Fault (P1045) is elapsed, and the fault "F781: Dry Pump" is
generated, disabling the inverter driven pump.

3.19 PUMP PROTECTION VIA EXTERNAL SENSOR (PG SIMPLEX)

This group of parameters allows the user to configure an external sensor (pressure switch, level sensor, etc.) to
protect the inverter driven pump.

3.19.1 PG Simplex

The sensor can be wired to the digial input DI1.

NOTE!
Enabling the use of external sensor for Pump protection is done by programming the digital input DI
in “43 = External Sensor” (Application Function 5) as described in section 3.5.1.

P1046 - Time Delay for Pump Protection via Ext ernal Sensor (F783

Adjustable 0to 32767 s Factory Setting: 2s
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the waiting time with the condition of sensor (DI1) at logic level “0” while the pump is
running, before the external sensor fault “F783; External Sensor Protection” is generated.

NOTE!
@ A setting of “0 s” disables the pump protection faults via external sensor (DI1).
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3.19.2 PG Multiplex

O sensor ou sensores podem ser instalados na entrada digit DI4.

NOTA!
Enabling the use of external sensor for Pump protection is done by programming the digital input DI
in “41 = External Sensor” (Application Function 3) as described in section 3.5.3.

P1046 - Time Delay for Pump Protection via External Sensor (A784

Adjustable 0to 32767 s Factory Setting: 2s
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the waiting time with the condition of sensor (DIl4) at logic level “0” while the pump is
running, beforethe external sensor alarm “A784: External Sensor Pump Protection” is generated, and the pump
is stopped.

NOTE!
@ A setting of “0 s” disables the pump protection faults via external sensor (DI4).

3.20 CONTROL AUXILIARY VA RIABLE FOR PUMP PROT ECTION (PG SIMPLEX)

This group of parameters allows the user to configure a control auxiliary variable for the protection of pump. This
protection is accomplished by reading a sensor installed on an analog input, @hcomparing its value with low
level conditions. Thelow level condition is directly associated with pump cavitation protection.

Cavitationis a phenomenon that occurs in a pump when the pressure at the inlet side of the rotor drops below
the vapor pressure of the pumped liquid, resulting in evaporation Wi the formation of small vapor bubbles
(cavities) in the liquid part. When these cawits, formed in the low pressure region of the rotor, reach the high
pressure region at the outlet side of the rotor, they immediately collapse, returning to the liquichpse. The rapid
implosion of the cavities results in violent shock waves and momentaryuge temperature gradients between the
bubble surface and the surrounding liquid (10000°C have been measured). If, prior to their collapse, these
bubbles adhere to rotor surfaces, their implosion produces microjets, which impact the surface with sufficient
energy to remove microscopic amounts of material. Immediate negative consequences of cavitation and its
cumulative effects over extended periods of time are as follows:

y" Operation with high level of noise and vibration;
y Impairment of performance, changing the pump characteristics;
y Premature wear of the rotor by removal of metal particles.

Occurrence of pump cavitation can be prevented by avoiding operation with indticient liquid at the inlet of the
pump. Installing an external sensor in the suction part, for example a level sensor, which measures the inlet
reservoir fluid level, can help detect conditions that lead to cavitation. When this level is below a certain
threshold, the control setpoint is changed to a valuethat reduces pump suction, thus lowering the pressure
difference between the inlet and outlet of the pump.
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P1047 - Control Auxiliary Variable Selection Source for Pump Protection

Adjustable 0 = Without Protection via Control Auxiliary Variable Factory Setting : 0
Range: 1 = Control Auxiliary Variable via Analog Input All

2 = Control Auxiliary Variable via Analog Input Al2

3 = Control Auxiliary Variable via Analog Input Al3

Properties:
Access g roups via HMI: SPLC
Description:

This parameter defines the source of the control auxiliary variable for pump protection.

Tabke 3.16 — Description of control auxifiary variable source for pump protection

P1047 Description
0 It defines that there isno pump protection via control auxiliary variable.
1 It defines that the source of the control auxiliary variable for pump protection is the value read by the analog input AlheT
value is converted according to engineering unit 2 and displayed in paranter P1017.
2 It defines that the source of the control auxiliary variable for pump protection is the value read by the analog input AlReT
value is converted according to engineering unit 2 and displayed in parameter P1017.
3 It defines that the sourceof the control auxiliary variable for pump protection is the value read by the analog input Al3. The

value is converted according to engineering unit 2 and displayed in parameter P1017.

3.20.1 Engineering Unit Configuration

This group of parameters albws the user to configure the engineering unit of the control auxiliary variable for
pump protection.

P0512 - Engineering Unit 2

Adjustable 0 = None Factory Setting: 10

Range: 1=V
2=A
3 =rpm
4=s
5=ms
6=N
7=m
8=Nm
9=mA
10=%
11=°C
12=CV
13=Hz
14 = HP
15=h
16 =W
17 = kW
18 = kWh
19=H

Properties:

Access groups via HMI: HMI

Description:

This parameter selects the engineering unit that will be displayed in the SoftPLC usgrarameter that is
associated with it. l.e., any SoftPLC user parameter that is associated with the engineering unit 2 will be
displayed in this format on the CFV800 inverter HMI.

NOTE!
The parametersP1017, P1048, P1049 and P1051 are associated with engineering unit 2.
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P0513 - Decimal Point of Engineering Unit 2

Adjustable 0 = xywz Factory Setting: 1
Range: 1=xyw.z
2 = Xy.wz
3 =x.ywz
Properties:
Access groups via HMI: HMI
Description:

This parameterselects the decimal point that will be displayed in the SORLC user parameter that is associated
with it. l.e., any SoftPLC user parameter that is associated with the decimal point of engineering unit 2 will be
displayed in this format on the CFV800 inverter HMI.

NOTE!
The parametersP1017, P1048, P1049 and P1051 are associated with engineering unit 2.

3.20.2 Sensor Scale Configuration

This group of parameters allows the user to configure the scale of the control auxiliary variable for pump
protection.

P1048 - Control Auxiliary Variable Sensor Maximum Level

Adjustable 0 to 32767 [Eng. Un. 2] Factory Setting: 1000
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the maximum level (aiange) of the control auxiliary variable sensor for pump protection
according to its engineering unit.

NOTE!
The minimum level of the control auxiliary variable sensor is “0”.

NOTE!
@ This parameter is displayed according to the selection of thengineering unit 2 parameters (P0512
and P0513).

The relationship between tle analog input, Alx, configured for control auxiliary variable sensor, and the display
value, P1017, in engineering units, is as follows:

P1017= P10483Alx

Where,
P1017 = Control auxiliary variable;
P1048 = Maximum level (or range) of the combl auxiliary variable sensor;
Alx = Value of analog input Al1, Al2 or Al3 in %.
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3.20.3 Pump Protection Configuration

This group of parameters allows the user to configure the protection of pump via control auxiliary variable.

P1049 - Value to detect Low Level of Control Auxiliary Variable

Adjustable 0to 32767 [Eng. Un. 2] Factory Setting: 250
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the control auxiliary variable threshold below which the control tpe@int will be changed
to the value programmed in P1050. l.e., when low level is detected, the control setpoint can behanged to a
different value (lower), thus assuring a decrease in consumption of the pump, preventing it to operate in
cavitation for exanple.

NOTE!
@ The alarm message "A774: Low Level of Control Auxiliary Variable" will be generated in the HMI
the CFW500 inverter, to alert that the control auxiliary variable is in low level.

NOTE!
@ This parameter is displayed according to the seletion of the engineering unit 2 parameters (P0512

and P0513).
P1050 - Control Setpoint in Low Level
Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 160
Range:
Properties:
Access groups via HMI: SPLC
Description:

This parameter definesthe value of the control setpoint in automatic mode for the Pump Genius, when a low
level of thecontrol auxiliary variable is detected.

NOTE!
@ The control setpoint should be adjusted to an appropriate value that reduces the consumption of thq
pump to prevent the cavitation.

NOTE!
@ This parameter is displayed according to the selection of thengineering unit 1 parameters (P0510
and P0511).

P1051 - Hysteresis to reactivate the Control Setpoint

Adjustable 0to 32767 [Eng. Un. 2] Factory Setting: 100
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameterdefines the value of control auxiliary variable hysteresis to be applied for the reset of its low or
high level condition, after which the Pump Genius returns to operat&ith the control setpoint required by the
user.

Pump Genius |142



[eq

Parameters Description

NOTE!
@ This parameter is displayed acording to the selection of the engineering unit 2 parameters (P051:
and P0513).

The figure 310 presents a timing analysis of the Pump Genius operation when low lel of the control auxiliary
variable is detected:

CONTROL SETPOINT (Eng1)

P1011 - Control Setpoint

P1050 - Control Setpoint in Low Level

CONTROL AUXILIARY VARIABLE (Eng2)

1 : : 4

P10$1 - Hysteresis to reactivate
P1049 - Value to detect Low Level of : : 3 - the Control Setpoint

Control Auxiliary Variable : 2:

Figure 3.10 — Pump Genius operation with pump protection via control auxifiary variable

1 - The Pump Genius is running at a speed satisfying the control setpoint required by the user. At this moment,
the value of the auxiliary variable begins to decrease;

2 — The control auxiliary variable drops below the threshold programmed to detect low Vel of the control
auxiliary variable (P1049). At this moment, the value of the control setpoint is changed tioe value programmed
as control setpoint in low level (P1050);

3 — The change of control setpoint results in an increase of the control auxiliawvariable and the same reaches
the value programmed to detect low level of control auxiliary variable (P104%ut to reactivate the control
setpoint is necessary to be greater than the value set in hysteresis to reactivate the control setpoint (P1051);

4 — At this moment, its value exceeds the programmed hysteresis threshold (P1051), and the control setpoint is
reset back to the value required by the user, according to the value programmed in P1011.
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3.21 DERAGGING FUNCTION (PG SIMPLEX)

This group of parameters allows the user to enable the logic to execute the deragging function in the inverter
driven pump inorder to prevent it reaches the clogging, and thus, it can’'t come into operation.

Its basic principle is running the pump in the revers@umping direction to remove the accumulated debris, and
thus, the pump can run again.

NOTE!
This function should orly be enabled on a pump that can run with rotation in the reverse pumping
direction; otherwise it may cause damage to it.

P1052 — Execution Mode of the Deragging Function

Adjustable 0 = Not Execute Deragging Function Factory Setting : 0
Range: 1 = Executes with Command to Run the Pump

2 = Executes with Command via Digital Input DI2

3 = Executes when the Clogging of Pump isDetected

Properties:
Access groups via HMI: SPLC
Description:

This parameter defines the execution mode of the deraggindunction for the pump driven by the CFW500
inverter.

Tabke 3.17 — Description of execution mode of the deraggingunction

P1052 Description

0 It defines that the deragging function will not be executed, i.e., is disabled.

It defines that the deraggng function will be enabled and executed every time there is a command to run the pump driven by

L CFWS500inverter. This command can be from HMI, a digital input, via communications networks, etc.

2 It defines that the deragging function will be enabled anéxecuted every time the digital input DI2 receives a command, i.e.,
change the logic level “0” to logic level “1”.

3 It defines that the deragging function will be enabled and executed every time that the clogging of pump is detected via high

motor current.

NOTE!

@ Order to be able execute the deragging function, it is necessary that th&oftPLC function controls
the motor speed direction to do with the pump operates in reverse pumping direction. Thus, was
defined that the deragging function only will perate with the CFW500 inverter operating in REMOTE
mode Beyond that, is too necessary pogram the P0226 parameter in 12 (SoftPLC) to defines the
motor speed direction in remote mode. When in 12, defines that the speed direction for pumping wi
be FOWARDand for deragging will be REVERSE.

P1053 - Number of Cycles for Deragging

Adjustable 0 to 100 Factory Setting: 5
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the number of times (cycles) that the pump Wwibperate in reverse pumping direction to
execute the deraggingfunction for the pump driven by CFW500 inverter.
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P1054 - Speed Reference for Deragging

Adjustable 0.0 to 500.0 Hz Factory Setting: 20.0 Hz
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the speedeference value for the pump to execute the deragging function. This speed is
used in the pumping direction as the deragging direction.

P1055 - Deragging Run Time

Adjustable 0to 32767 s Factory Setting : 10s
Range:

Properties:

Access groups via HMI:

Description:

This parameter defines the value of time that the pump will run (with speed reference for deragging) in the
deragging cycle execution. This time is used in the pumping direction athe deragging direction.

P1056 = Deragging

Adjustable 0 to 32767 s Factory Setting: 3s
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the value of time that the pump remains stopped in the deragginzycle execution.

P1057 - Motor Current to detect Clogging of Pump

Adjustable 0.0 to 200.0 A Factory Setting:  20.0 A
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the value of motor current above which witle considered that the pump is running at
high current, i.e., the pump is in clogging process.

P1058 - Time Delay to detect Clogging of Pump

Adjustable 0 to 32767 s Factory Setting: 60 s
Range:

Properties:

Access groups via HMI: SPLC

Descriptio n:

This parameter define the waiting time with the condition of high current in the pump motor to detect that it is in
clogging process, being thus generated the alarm message “A790: Clogging Detected” to indicate this situation.

Pump Genius |145



Parameters Description m EI]

P1059 — Number of consec utives Clogging to generate the Fault (F791)

Adjustable 0to 100 Factory Setting: 5
Range:

Properties:

Access groups via HMI: SPLC

Description:

This parameter defines the number of consecutives clogging detected t@enerate the fault “F791: Excess of
Clogging Detected”.

NOTE!
A setting of “0” disables the fault by excess of clogging detected. Every time that the Pump Genius is
disabled or goes to sleep mode, i.e., the pump is stopped, the count of clogging iseset.

3.21.1 Deragging with Com mand to Run the Pump (P1052=1)

Selecting the execution mode of the deragging function (P1052) in 1 is defined that the deragging is enabled
and it is executed every time there is a command to run the pump. Thisommand can be from HMI, a digital
input, via communications networks, etc.

The figure 311 presents a timing analysis of the deragging function operation when occurs a command to run
the pump driven by the CFW500 inverter.

COMMANDS - DIGITAL INPUTS

DH-Run/Stop & ]

MOTOR SPEED (Hz)

P0134 - Maximum Speed Reference

P0133 - Minimum Speed Reference

P1054 - Speed Reference for Deragging

: P1056 = Deragg_mg Stop Ti_me

P1054 - Speed Reference for Deragging

15 2nd 39 . P1053 - Number of Cycles
Cycle Cycles for Deragging

Figure 311 — Deragging pump operation with command to run the pump
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1 - The command Run/Stop via digital input DI1 enables run the motor, as well as, enable the operation of
Pump Genius. In this moment, initiate the count of the first cycle to deragging the pump andcé counting time
of pump stopped (P1056) is initiated;

2 — The deragging stop time (P1056) is elapsed; in this moment is done the command to run the pump in the
reverse direction of the pumping and with the speed reference to deragging (P1054); the PID controller stays
disabled. In this moment the counting timeof pump running (P1055) is initiated;

3 — The pump is accelerated until the speed reference for deragging (P1054) with the acceleration ramp set in
P0100 parameter and stays in this speed until that the counting time of pump running (P1055) is elapsed,;

4 — The deragging run time (P1055) is elapsed; in this moment is done the command to stop the pump in
reverse direction of the pumping;

5 — The pump is decelerated to the zero speed as the deceleration ramp set in the P0101 parameter and stays
stopped. In this moment the counting time of pump stopped (P1056) is initiated,;

6 — The deragging stop time (P1056) is elapsed; in this moment is donthe command to run the pump in the
direction of the pumping and with the speed reference to deragging (P1054); th@ID controller stays disabled.
In this moment the counting time of pump running (P1055) is initiated,;

7 — The pump is accelerated until thespeed reference for deragging (P1054) with the acceleration ramp set in
P0100 parameter and stays in this speed util that the counting time of pump running (P1055) is elapsed,;

8 — The deragging run time (P1055) is elapsed; in this moment is done the camand to stop the pump in
direction of the pumping;

9 — The pump is decelerated to the zero speed as the deceleratn ramp set in the P0101 parameter and stays
stopped. In this moment the counter of cycles is increased and thecounting time of pump stopped (P1056) is
initiated; the steps 2 to 9 occur again until that the number of cycles is equal to the number of cycefor
deragging (P1053);

10 - The number of cycles arrives to the number of cycles for deragging (P1053) programmed and the last
cycle is intiated; thus, the deragging stop time (P1056) is initiated;

11 - The deragging stop time (P1056) is elapsed; inhis moment is done the command to run the pump in the
reverse direction of the pumping and with the speed reference to deragging (P1054); thelD controller stays
disabled. In this moment the counting time of pump running (P1055) is initiated

12 - The pump is accelerated until the speed reference for deragging (P1054) with the acceleration ramp set in
P0100 parameter and stays in this speed util that the counting time of pump running (P1055) is elapsed,;

13 - The deragging run time (P1055) is elapsed; ithis moment is done the command to stop the pump in
reverse direction of the pumping;

14 — The pump is decelerated to the zero speed as theleceleration ramp set in the P0101 parameter and stays
stopped. In this moment the counting time of pump stopped (FL056) is initiated

15 - The deragging stop time (P1056) is elapsed; in this moment is done the command to run the pump and
control the pumping again, i.e., the deragging function was finished;

16 — The pump is accelerated until the minimum speed refereze. After this the PID controller is enabled and

starts to control the pump speed in order for the control process variable to catch up with the control setpoint
required by the user.
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3.21.2 Deragging with Command via Digital Input DI2 (P1052=2)

Selecting the execution mode of the deragging function (P1052) in 2 is defined that the deragging is enabled
and it is executed every time there is a command via digital input D12, i.e., the digitalput DI2 change the logic
level “O” to logic level “1”.

The fgure 3.12 presents a timing analysis of the deragging function operation when occurs a command in the
digital input DI2.

COMMANDS - DIGITAL INPUTS

DI1 - Run/Stop

DI2 - Execute Deragging

MOTOR SPEED (Hz)

P0134 - Maximum Speed

P0133 - Minimum Speed Reference

P1054 - Speed Reference for Deragging

—
: P1056 : Deragging Stop Time

H : : H H :
P1055 - Deragging Run Time :

P1054 - Speed Raference for Deragging

1 2m 3 P1053 - Number of Cycles
Cycle Cycles for Deragging

Figure 3.12 — Deragging pump operation with command via digital input DI2

1 - The Pump Genius is enabled to run through the commad Run/Stop via digital input DI1 and is controlling
the pump driven by the CFW500 inverter. In this moment, a command is done in the digl input DI2 to execute
the deragging function, i.e., the digital input DI2 goes from logic level "0" to logic lev&l". So, it is done the
command to stop the pump and starts the deragging function;

2 - The digital input DI2 goes to logic level “0”, because the command to execute the deragging function is
done when the pump change the logic level of “0” to “1”, i.e., when execute a pulse in the digital input DI2. The
pump continues in deceleration pro@ss;

3 — The pump is decelerated to the zero speed as the deceleration ramp set in the P0101 parameter and stays
stopped. In this moment initiate the count of the firstcycle to deragging the pump and the counting time of
pump stopped (P1056) is initiated

4 — The deragging stop time (P1056) is elapsed; in this moment is done the command to run the pump in the
reverse direction of the pumping and with the speed referenceao deragging (P1054); the PID controller stays
disabled. In this moment the countingtime of pump running (P1055) is initiated;

5 — The pump is accelerated until the speed reference for deragging (P1054) with the acceleration ramp set in
P0100 parameterand stays in this speed until that the counting time of pump running (P1055) is elapd,;

6 — The deragging run time (P1055) is elgsed; in this moment is done the command to stop the pump in
reverse direction of the pumping;
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7 — The pump is deceleratedto the zero speed as the deceleration ramp set in the P0101 parameter and stays
stopped. In this moment the counting time of pump sbpped (P1056) is initiated;

8 — The deragging stop time (P1056) is elapsed; in this moment is done the command to run theump in the
direction of the pumping and with the speed reference to deragging (P1054the PID controller stays disabled.
In this moment the counting time of pump running (P1055) is initiated;

9 — The pump is accelerated until the speed reference for degging (P1054) with the acceleration ramp set in
P0100 parameter and stays in this sped until that the counting time of pump running(P1055) is elapsed;

10 - The deragging run time (P1055) is elapsed; in this moment is done the command to stop the pump in
direction of the pumping;

11 — The pump is decelerated to the zero speed as the deckeration ramp set in the P0101 parameter and &ys
stopped. In this moment the counter of cycles is increased and thecounting time of pump stopped (P1056) is
initiated; the steps 2 to 9 occur again until that the number of cycles is equal to the number o€ycles for
deragging (P1053);

12 - The number of cycles arrives to the number of cycles for deragging (P1053) programmed and the last
cycle is initiated; thus, the dergging stop time (P1056) is initiated,;

13 - The deragging stop time (P1056) is elapsedin this moment is done the command to run tke pump in the
reverse direction of the pumping and with the speed reference to deragging (P1054); the PID controller stays
disabled. In this moment the counting time of pump running (P1055) is initiated

14 - The pump is accelerated until the speed reference for deragging (P1054) with the acceleration ramp set in
P0100 parameter and stays in this speed until that the countingime of pump running (P1055) is elapsed;

15 - The deragging run time (P1055) is epsed; in this moment is done the command to stop the pump in
reverse direction of the pumping;

16 — The pump is decelerated to the zero speed as the deceleration ramp sehithe PO101 parameter and stays
stopped. In this moment the counting time of pumpstopped (P1056) is initiated

17 - The deragging stop time (P1056) is elapsed; in this moment is done the command to run the pump and
control the pumping again, i.e., the deagging function was finished;

18 — The pump is accelerated until the minimum speedeference. After this the PID controller is enabled and

starts to control the pump speed in order for the control process variable to catch up with the control setpoint
required by the user.
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3.21.3 Derag ging when Clogging of Pump is detected (P1052=3)

Selecting the execution mode of the deragging function (P1052) in 3 is defined that the deragging is enabled
and it is executed when the clogging of pump is detected.

The figure 3.13 presents a timing analysis of the deragging function operation when occura clogging of pump.

COMMANDS - DIGITAL INPUTS

DIf-Run/Stop &

MOTOR CURRENT (A)

P1057 - Moter Current to detect
Clogging of Pump

— : H
P1058 - Delay Time to detect Clogging:of Pump

MOTOR SPEED (Hz)

P0134 - Maximum Speed Reference

P0133 - Minimum Speed Reference

P1054 - Speed Reference for Deragging

P1054 - Speed Reference for Deragging

1 29,3, P1053 - Number of Cycles
Cycle Cycles for Deragging

Figure 3.13 — Deragging pump operation when a clogging of pump is detected

1 - The Pump Genius is enabled to run through the command Run/Stopia digital input DI1 and is controlling
the pump driven by the CFW500 inverter. In th§ moment the motor current is greater than the motor current to
detect clogging of pump (P1057) and the counting time to detect clogging of pump (P1058) is initiated,;

2 — The motor current remains greater than the motor current to detectlogging of pump (P1057) and the time
to detect clogging of pump (P1058) is elapsed; in this moment is done the command to stop the pump and
starts the deragging function;

3 — The pump is decelerated to the zero speed as the deceleration ramp set in the ®L01 parameter and stays
stopped. In this moment, initiate the count of the first cycle to deragging the pump and the counting time of
pump stopped (P1056) is initiated;

4 — The deraggirg stop time (P1056) is elapsed; in this moment is done the command toun the pump in the
reverse direction of the pumping and with the speed reference to deragging (P1054); the PID controller stays
disabled. In this moment the counting time of pump runnig (P1055) is initiated,;

5 - The pump is accelerated until the speed reference for dagging (P1054) with the acceleration ramp set in
P0100 parameter and stays in this speed until that the counting time of pump running (P1055) is elapsed;

6 — The deraggng run time (P1055) is elpsed; in this moment is done the command to stop the pump n
reverse direction of the pumping;
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