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About the Manual mEﬂ
ABOUT THE MANUAL

This manual provides the necessary information for the configuration of a Pump Genius Multiplex application
developed with the CFW-11 inverter SoftPLC function. This application manual must be used together with the

CFW-11 user’s manual, the SymbiNet communication manual, the SoftPLC function manual and the WLP
software manual.

ABBREVIATIONS AND DEFINITIONS

PLC Programmable Logic Controller

CRC Cycling Redundancy Check

RAM Random Access Memory

USB Universal Serial Bus

WLP Ladder Language Programming Software

NUMERICAL REPRESENTATION

Decimal numbers are represented by means of digits without suffix. Hexadecimal numbers are represented with
the letter 'h' after the number.
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QUICK PARAMETER REFERENCE, FAULTS AND ALARMS

oy S ooy o one o

P1010 | Pump Genius Multiplex Application 0.00 to 10.00 ro 93
Version
P1011 | Control Setpoint -32768 to 32767 [Eng. Un.1] 200 w 50 64
P1012 | Control Setpoint 1 -32768 t0 32767 [Eng. Un.1] 200 50 64
P1018 | Control Setpoint 2 -32768 to 32767 [Eng. Un.1] 230 50 64
P1014 | Control Setpoint 3 -32768 1o 32767 [Eng. Un.1] 180 50 64
P1015 | Control Setpoint 4 -32768 to 32767 [Eng. Un.1] 160 ro 50 64
P1016 | Control Process Variable -32768 to 32767 [Eng. Un.1] ro 50 93
P1017 | Control Auxiliary Variable -32768 to 32767 [Eng. Un.2] ro 50 93
P1018 | Pump Operation Time 0 t0 32767 h w 50 94
P1019 | Status of Pump Operation Mode 0 = Master Pump ro 50 94
1 = Slave Pump
P1020 | Configuration of Pump Operation 0 = Master/Slave Pump 0 50 48
Mode 1 = Slave Pump
P1021 | Automatic Master Pump Change Over| O to 32767 s 2s 50 56
Time in the event of Master Falils
P1022 | Control Setpoint Source Selection 0 = Without Source for 5 50 64
Control Setpoint (Slave Pump)
1 = Control Setpoint via
Analog Input Al1
2 = Control Setpoint via
Analog Input Al2
3 = Control Setpoint via
Analog Input AI3
4 = Control Setpoint via
Analog Input Al4
5 = Control Setpoint via HMI
(P1011)
6 = Two Setpoints via Digital
Input DI4 (P1012 and P1013)
7 = Three Setpoints via Digital
Inputs DI4 and DI5 (P1012,
P1013 and P1014)
8 = Four Setpoints via Digital
inputs DI4 and DI5 (P1012,
P1013, P1014 and P1015)
P1023 | Control Process Variable Selection 0 = Without Source for 1 50 65
Source Process Variable (Slave
Pump)
1 = Control Process Variable
via Analog Input Al1
2 = Control Process Variable
via Analog Input Al2
3 = Control Process Variable
via difference between Analog
Input Al and A2 (A1 — Al2)
4 = Control Process Variable
via Analog Input AI3
5 = Control Process Variable
via Analog Input Al4
P1024 | Control Process Variable Sensor -32768 to 32767 [Eng. Un.1] 0 50 68
Minimum Level
P1025 | Control Process Variable Sensor -32768 to 32767 [Eng. Un.1] 400 50 68
Maximum Level
P1026 | Value for Low Level Alarm for the -32768 to 32767 [Eng. Un.1] 100 50 84
Control Process Variable
P1027 | Time Delay for Low Level Fault for the | O to 32767 s Os 50 84
Control Process Variable (F771)
P1028 | Value for High Level Alarm for the -32768 to 32767 [Eng. Un.1] 350 50 84
Control Process Variable
P1029 | Time Delay for High Level Fault for the | O to 32767 s Os 50 85
Control Process Variable (F773)
P1030 | Control Action of the PID Controller 0 = Direct 0 50 69
1 = Reverse
P1031 PID Proportional Gain 0.00 to 320.00 1.00 50 69
P1032 | PID Integral Gain 0.00 to 320.00 25.00 50 70
P1033 | PID Derivative Gain 0.00 to 320.00 0.00 50 70
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P1034 | Control Process Variable Deviation for | -32768 to 32767 [Eng. Un.1] 30 50 70
Pump Genius to Wake Up
P1035 | Control Process Variable Level to -32768 to 32767 [Eng. Un.1] 180 50 71
Starting the Pump Genius
P1036 | Time Delay for Pump Genius to Wake | O to 32767 s 5s 50 71
up or Starting by Level
P1037 | Pump Motor Speed below which 0 to 18000 [Eng. Un. 3] 1250 rpm 50 71
Pump Genius goes to Sleep Mode 42.0 Hz
P1038 | Time Delay for Pump Genius goes to | O to 32767 s 10s 50 72
Sleep Mode
P1039 | Sleep Boost Offset -32768 to 32767 [Eng. Un. 1] 0 50 72
P1040 | Sleep Boost Maximum Time 0to 32767 s 15s 50 72
P1041 Pipe Charging Time 0to 32767 s 30s 50 77
P1042 | Motor Speed for Dry Pump 0 to 18000 [Eng. Un. 3] 1620 om 50 85
54.0 Hz
P1043 | Motor Torque for Dry Pump 0.0 to 100.0 % 20.0 % 50 85
P1044 | Time Delay for Dry Pump Fault (F781) | O to 32767 s Os 50 85
P1045 | Time Delay for Pump Protection via 0to 32767 s 2s 50 87
External Sensor (F783)
P1046 | Control Auxiliary Variable Selection 0 = Without Protection via 0 50 88
Source for Pump Protection Control Auxiliary Variable
1 = Control Auxiliary Variable
via Analog Input Al
2 = Control Auxiliary Variable
via Analog Input Al2
3 = Control Auxiliary Variable
via Analog Input Al3
4 = Control Auxiliary Variable
via Analog Input Al14
P1047 | Control Auxiliary Variable Sensor -32768 to 32767 [Eng. Un.2] 0 50 90
Minimum Level
P1048 | Control Auxiliary Variable Sensor -32768 to 32767 [Eng. Un.2] 1000 50 90
Maximum Level
P1049 | Value to detect Low Level of Control | -32768 to 32767 [Eng. Un.2] 250 50 91
Auxiliary Variable
P1050 | Control Setpoint in Low Level -32768 to 32767 [Eng. Un.1] 160 50 91
P1051 Hysteresis to reactivate the Control -32768 to 32767 [Eng. Un.2] 100 50 92
Setpoint
P1052 | Pump Motor Speed for Starting an 0 to 18000 [Eng. Un. 3] 1700 rpm 50 79
additional Pump in Parallel 57.0Hz
P1053 | Control Process Variable Deviation for | -32768 to 32767 [Eng. Un.1] 10 50 79
Starting an additional Pump in Parallel
P1054 | Time Delay for Starting an additional | O to 32767 s 2s 50 80
Pump in Parallel
P1055 | Pump Motor Speed for Stopping one | O to 18000 [Eng. Un. 3] 1300 rpm 50 81
Pump in Parallel 43.0 Hz
P1056 | Control Process Variable Deviation for | -32768 to 32767 [Eng. Un.1] 0 50 81
Stopping one Pump in Parallel
P1057 | Time Delay for Stopping one Pump in | O to 32767 s 2s 50 81
Parallel
P1058 | Operation Time for Forcing Rotation of | O to 32767 h w 50 94
Pumps
P1059 | Time Interval for Forcing Rotation of 0to 32767 h 72h 50 83
Pumps
P1060 | Pump Motor Speed Forcing Rotation | O to 18000 [Eng. Un. 3] O rpm 50 83
of Pumps 0.0 Hz
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Fault / Alarm

Description

Possible Causes

A750:
Sleep Mode Active

It indicates the Pump Genius is in the sleep
mode

Value of the pump motor speed is below the
threshold programmed in P1037 during the time
programmed in P1038, and only one pump is
started in the Pump Genius

A752: It indicates that the process of pipe charging | The command for enable Pump Genius via digital
Pipe Charging is being executed input DI1 with the pipe charging enabled
A754: It indicates to the user that the Pump Genius | The Pump Genius is operating with only one

Forcing Rotation of Pumps

is forcing the rotation of pumps

pump running for a longer time than the value set
in P1059 and the speed value of this pump is
lower than the value set in P1060

A755:
Sleep Boost Active

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 the control
setpoint to increase the process variable

A756:
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

A758:
Change Master Pump? | (yes) O (no)

It indicates the loss of communication with
the pump that was master of the Pump
Genius. Waiting for user command to
execute (I=yes) or not execute (O=no) the
manual change-over of the master pump of
the Pump Genius

Loss of communication with the pump that had
assumed the master function of the Pump Genius

F759:
Two or more Master Active

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) and after a fault or
rebooting of CFW-11 inverter, two or more CFW-
11 inverters assumed the master function of the
Pump Genius at the same time

A760:
Master Pump Configuration Error

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

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

F761:
Master Pump Configuration Error

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:
Loss of the Master

It indicates that the slave pump (P1020=1)
detected a loss of communication with the
master pump of the Pump Genius

Loss of the communication with the master pump

A764:
Acknowledging SymbiNet Network

It indicates that the CFW-11 inverter is in the
process of acknowledging the SymbiNet
network

CFW-11 inverter was energized and waiting its
turn for up to 3 seconds to acknowledge the
SymbiNet network

A766:
SymbiNet is not Active

It indicates that the SymbiNet protocol is not
configured or there is an error in RS485 or
CAN interface

The user not programmed P0312 = 5 (RS485) or
PO700 = 3 (CAN). If the user has programmed
correctly the interface, it may be in error as the
diagnostic showed by P0316 (RS485) or PO705
(CAN).

F767:
SymbiNet Configuration Error

It indicates that the SymbiNet protocol was
configured in both, RS485, and CAN
interfaces

The user programmed at the same time
P0312 = 5 and PO700 = 3

A770:
Low Level of the Control Process
Variable

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

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

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 (P1027) at a value lower than the threshold
programmed in P1026

A772:
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 P1028

F773:
High Level of the Control Process
Variable

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

The control process variable (P1016) remained for
a time (P1029) at a value higher than the
threshold programmed in P1028
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AT74:

Low Level of Control Auxiliary Variable

It indicates that the control auxiliary variable

(P1017) is in low level and the control
setpoint was changed to the value of P1050

 possbleCawses

The control auxiliary variable (P1017) is lower than
the value programmed in P1049

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 P1042 and motor
torque is below the threshold programmed in
P1043

F781: It indicates that the pump was stopped due | During a time (P1044) the value of the pump

Dry Pump to dry pump protection motor speed remains above of the threshold
programmed in P1042 and motor torque remains
below the threshold programmed in P1043

A782: It indicates that protection via external Pump in operation and digital input DI6 is at logic

External Sensor Activated

sensor (DI6) is activated

level “0”

A784:
External Sensor Pump Protection

It indicates that the pump was stopped due
to protection via external sensor (DI6)

Pump in operation and digital input DI6 remained
at logic level “0” for a time (P1045)

F799:
Incompatible Software Version

It indicates that the software version of
CFW-11 (P0023) in not compatible with the
version used in the application development

The software version of the CFW-11 inverter was
not updated for the special version Ve5.3x
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Introduction to the Pump Genius Multiplex Application
1. INTRODUCTION TO THE PUMP GENIUS MULTIPLEX APPLICATION

The Pump Genius Multiplex application developed for the CFW-11 inverter SoftPLC function provides the user
with flexibility in the operation and configuration. Tools, already developed for the WLP programming software,
are being used together 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 transporting it from
one point to another. They receive energy from a motor source and transfer 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 drive pumps are:

m Electric motors;
m Internal combustion motors;
m Turbines.

Pumps can be classified into two wide categories:

m Centrifugal pumps or turbo pumps;
m Volumetric pumps or positive displacement pumps.

1.1.1 Centrifugal Pumps

The operating based on the principle of transferring kinetic energy to the fluid to be 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 transformation.

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

m Radial or pure, when the direction of the pumped fluid is perpendicular to the rotating axle;
= Mixed flow or semi-axial, when the direction of the pumped fluid is inclined in relation to the rotating axle;
m Axial flow, when the direction of the pumped fluid 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 against a load torque) into potential energy (pressure 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 fills and then is ejected from a given volume of 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:

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

m Rotary pumps, when the apparatus which produces the movement of the fluid is driven by rotational
movement, like a screw, gear, flakes, lobes, etc.

Pump Genius Multiplex | 11
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1.2 CRITERIA FOR ASSOCIATION OF PUMPS IN PARALLEL

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 or through association of pumps in parallel:

m Determine whether a single pump can alone meet the flow required by the pumping system;

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

m Note the range of consumption which needs to 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 compared to a single
pump system:

m Greater flexibility of the pumping system, both in operation and in implementation;
m Energy saving;

m Increased life span of the pumping system;

m |t facilitates uninterrupted operation;

m [t provides the necessary flow according to the pumping system demand;

m [t simplifies a pumping system fault diagnosis;

m 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 compared to a single
pump system:

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

m Larger space of plant, increasing construction costs;

m The greater the number of pumps associated 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 flow of 130l/s.

Pump Genius Multiplex | 12
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Introduction to the Pump Genius Multiplex Application
1.3 GENERAL CHARACTERISTICS OF THE PUMP GENIUS MULTIPLEX APPLICATION

The main characteristic of the Pump Genius Multiplex application developed for the CFW-11 inverter SoftPLC
function is the control of two or more pumps in parallel with each pump being driven by its respective CFW-11
inverter.

Each is notable for the following characteristics:

m Control of up to 5 (five) associated pumps in parallel with each pump driven by their respective CFW-11
inverter;

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

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

m Logic to equalize pump operation time, by rotating active pumps in and out of the pumping control;

m In case of communication loss with the actual 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 CFW-11
HMI;

m Executes the change of master pump if the broken cable of the control process variable sensor is detected
when the analog input is 4-20mA;

m Acceleration and deceleration ramps for each inverter driven pump;

= Maximum and minimum speed limits for each inverter driven pump;

m Selection of the pumping control setpoint via analog inputs, CFW-11 HMI or logical combination of the digital
inputs DI4 and DI5 (maximum of 4 setpoints);

m Selection of the pumping control process variable via analog inputs or the difference between analog input Al
and Al2 (A1 = Al2);

m Selection of the engineering unit and range of the control process variable sensor via CFW-11 parameters;

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

m PID controller gain setting of the pumping control via HMI parameters;

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

m Enabling of the Pump Genius through digital input DI1;

m Enable or not of the sleep mode;

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

m Wake up mode or start level mode for starting the 1t pump in the Pump Genius;

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

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

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

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

m Indication of the master pump active via digital output DO2;

= Indication of the low or high level alarm protection for the control process variable via digital output DOG;

m Dry pump protection through evaluation of motor torque and pump speed;

m Pump protection via external sensor through digital input DIG;

m Selection of an analog input as a control auxiliary variable for pump protection;

m Pump cavitation protection via low level limitation for the control auxiliary variable;

m Pump protection via high level limitation for the control auxiliary variable;

m Possibility 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 controlling the pumping;

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

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

m Possibility of implementation or modification of the application by the user through the WLP software.
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2 PUMP GENIUS MULTIPLEX CONFIGURATION

In the Pump Genius Multiplex application developed for the CFW-11 SoftPLC function several possibilities of use
or configuration were implemented: associated pumps in parallel defining whether it will operate as a
master/slave or slave, the possibility of having more than one process variable sensor allowing the exchange of
the master/slave pump, protect the pump using an analog variable or a digital sensor, etc. Below are details
about some association types of pumps in parallel and examples of some other configurations.

NOTE!

@ The Pump Genius Multiplex application only works on CFW-11 inverter with special firmware
version Ve.5.3x. So upgrading the CFW-11 inverter firmware to the working of this application is
required.

2.1 ONE MASTER/SLAVE PUMP 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 CFW-11 inverter. One pump will be a master/slave pump (one that performs the
actions for pumping control) and the other pump will be a slave pump (receives commands from the
master/slave pump). The communication between the pumps is accomplished via RS485 or CAN interface,
using the SymbiNet network protocol.

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

m 02 CFW-11 inverters + RS485 communication interface (D1 and D2);

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

m 01 Sensor with analog output signal for measurement of the control process variable (A1);
m Command for enabling the Pump Genius (S1);

m Command for enabling the use of the pump driven by CFW-11 inverter (S2.1 and S2.2);

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

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

m Status light for low or high level protection for the control process variable (H3).

O
S1

® & @
S2.1 H1.1 H21 H3

o ® ®
§2.2 H1.2 H2.2

CP

Figure 2.1 — Pump Genius Multiplex application with two pumps in parallel and RS485 communication interface

NOTE!

@ Using the Master/Slave Pump configuration wizard to configure the pump 1 and the Slave Pump
configuration wizard to configure the pump 2 in this pumping system with two pumps in parallel and
RS485 communication interface. See chapter 5 for more details on the configuration wizard.
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NOTE!

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

2.1.1 Power Connections

The figure 2.2 presents the power connection diagram for a Pump Genius Multiplex application with two pumps
in parallel.

g
T
Il (1Tl
finnne fjiaans
e L
i LE i i Lﬁ i
L— — _(i L— — _i

Figure 2.2—- Power connections of the Pump Genius Multjplex application with two pumps in paralle!
Where:
m QO: Protection circuit breaker for the system power supply;
m P1 and P2: Pump motors;

m The protection of CFW-11 inverter is done with fuses.

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

2.1.2 Control Connections

The figure 2.3 and 2.4 presents the control connections (analog inputs/outputs, digital inputs/outputs), must be
made at the CC11 control boards terminal strip XC1 of the CFW-11 inverters of the master/slave pump (Pump
1) and the slave pump (Pump 2); communication connections (SymbiNet network) at the RS485 interface
accessory module terminal strip XC7 of the master/slave pump (Pump 1) and the slave pump (Pump 2).
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Default Function for Master/Slave Pump (Pump 1) and RS485 Interface

Positive reference for potentiometer

Analog input 1 (4-20 mA): Control process variable

Negative reference for potentiometer

Analog input 2 (0-10 V): No function

Analog output 1: Motor speed

Analog output 2: Motor current

Reference (0 V) for the 24 VDC power supply

Common point of the digital inputs

24 VDC power supply

Common point of the digital inputs

Digital input 1: Enable Pump Genius

Digital input 2: Enable the use of the pump

Digital input 3: No function

Digital input 4: No function

Digital input 5: No function

Digital input 6: No function

Digital output 1 DO1 (RL1): No fault

Digital output 2 DO2 (RL2): N > Nx

Digital output 3 DO3 (RL3): A770/A772 or F771/F773 (SoftPLO)

RxD/TxD negative

RxD/TxD positive

QV isolated from the RS485 circuit

XC1 Terminal Strip
1 REF+
Sensor A Al ° Al
4-20mA\_+
3 All-
4 REF-
5 Al2+
6 Al2-
7 AOT
8 AGND
9 AO2
10 AGND
11 DGND
12 COoM
13 24VDC
14 COoM
— S1
—"— 15 DI
™ S2.1
L 16 DI2
17 DI3
18 Dl4
19 DI5
20 Dl6
21 NCA1
1~ 220V
} 22 C1
H1.1
—®— 23 NO1
24 NC2
25 c2
H2.1
—— 26 NO2
27 NC3
28 c3
H3
} X 29 NO3
/— 1 A-Line (-)
cﬁ — _— 2 B-Line (+)
& _mn—i_ 3 GND
4 Ground

Ground (shield)

Figure 2.8 — Terminal strip XC1 and XC7 for master/slave pump (Pump 1) and RS485 interface
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XC1 Terminal Strip Default Function for Slave Pump (Pump 2) and RS485 Interface
1 REF+ Positive reference for potentiometer
2 A1+
Analog input 1 (0-10 V): No function
3 All-
4 REF- Negative reference for potentiometer
5 Al2+
Analog input 2 (0-10 V): No function
6 Al2-
7 AO1
Analog output 1: Motor speed
8 AGND
9 AO2
Analog output 2: Motor current
10 AGND
11 DGND Reference (0 V) for the 24 VDC power supply
12 COM Common point of the digital inputs
13 24VDC 24 VVDC power supply
14 COM Common point of the digital inputs
15 DI Digital input 1: No function
S22
— 16 DI2 Digital input 2: Enable the use of the pump
17 DI3 Digital input 3: No function
18 Di4 Digital input 4: No function
19 DI5 Digital input 5: No function
20 Di6 Digital input 6: No function
21 NCA
} 1~ 220V 22 C1 Digital output 1 DO1 (RL1): No fault
QQH‘l 2 23 NO1
24 NC2
25 c2 Digital output 2 DO2 (RL2): N > Nx
H2.2
26 NO2
% 3L
27 NC3
28 C3 Digital output 3 DO3 (RL3): No function
29 NO3
1 A-Line (-) | RxD/TxD negative
0 — / 2 B-Line (+) | RxD/TxD positive
(£ [
*® b~ | 3 GND 0V isolated from the RS485 circuit
ED—L 4 Ground Ground (shield)

Figure 2.4 — Terminal strip XC1 and XC7 for slave pump (Pump 2) and RS485 interface

NOTE!

Refer to the CFW-11 inverter manual for more information on the connections.
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2.1.3 Operation Description

The figure 2.5 presents a timing analysis of the Pump Genius configured 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
S2.1 - Enable Pump 1

S2.2 - Enable Pump 2

COMMANDS - SYMBINET NETWORK

Start Pump 1

Start Pump 2

SPEED OF PUMP 1 (rpm)

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 (rpm)

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

o= o=

——__

Figure 2.5 — Qperation description of the Pump Genius Multiplex with two pumps in 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 discarded) and the control (pump 1 — master/slave) verify which pump have the
lower operation time. Then, as the 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 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 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 deviation from the control setpoint exceeds the threshold
programmed for starting an additional pump (P1053), initiating the time count P1054;

4 — The pump 1 is accelerated to the maximum speed (P0134), the conditions for starting an additional pump in
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, is done the command via SymbiNet network to start the pump 2;

6 — The pump 2 is accelerated to the speed reference from the PID controller as the acceleration ramp set in the
P0O100 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 1 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
necessary to increase the speed of the pumps to keep pumping controlled;

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

9 - Eventually, through the continued action of the PID controller, the 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 deviation from the control setpoint exceeds the threshold
programmed for stopping one pump (P1056), initiating the time count P1057;

11 —The pump 1 and pump 2 are 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;

12 — All processes continue as at time point 11, 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 operating time will be stopped. As the pump 1 is running more time, is
done the command via SymbiNet network to stop the pump 1;

13 — The pump 1 is decelerated to the zero speed as the deceleration ramp set in the PO101 parameter and
then is disabled, i.e., one of the parallel pumps was successfully stopped. At this moment the control process
variable reaches the control setpoint required by the user and the PID controller responds and accelerates the
pump 2;

14 — The PID controller increases the reference speed for the pump 2 until the control process variable value
becomes equal to the setpoint control required;

15 - The PID controller can control the pumping, then the process variable begins to increase and is hecessary
to decrease the speed of the pump 2 to keep pumping controlled;

16 — According to the control setpoint and the control process variable, the PID controller responds and
decelerates the pump 2. At this moment the pump motor speed exceeds the threshold value programmed to
sleep (P1037), initiating the time count P1038;
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17 — The pump 2 is decelerated to the minimum speed (P0133), the conditions to sleep remain active and the
time (P1038) is awaited;

Pump Genius Multiplex Configuration

18 — All processes continue as at time point 17, until the time count (P1038) is elapsed. Then, the sleep mode is
activated and it is done the command via SymbiNet network to stop the pump 2;

19 — The pump 2 is decelerated to the zero speed as the deceleration ramp set in the PO101 parameter and
then is disabled; but the Pump Genius remains enabled, and the control process variable 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 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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2.2 ONE MASTER/SLAVE PUMP WITH SLAVE PUMPS

The user can configure the Pump Genius Multiplex application to having up to five pumps in parallel, each pump
being driven by its respective CFW-11 inverter. One pump will be a 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 the pumps is accomplished via RS485 or CAN 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:

m 03 CFW-11 inverters + RS485 communication interface (D1, D2 and D3);

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

m 01 Sensor with analog output signal for measurement of the control process variable (A1);

m Command for enabling the Pump Genius (S1);

m Command for enabling the use of the pump driven by CFW-11 inverter (S2.1, S2.2 and S2.3);
m Status light for inverter fault (H1.1, H1.2 and H1.3);

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

m Status light for low or high level protection for the control process variable (H3).

»m;_m» =i = - =5
)

Figure 2.6 — Purmp Genius Multiplex application with three purmps in paralle! and RS485 cormmunication
interface

NOTE!

@ Using the Master/Slave Pump configuration wizard to configure the pump 1 and the 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. See chapter 5 for more details on the configuration
wizard.

NOTE!

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

The figure 2.7 presents the power connection diagram for a Pump Genius Multiplex application with three
pumps in parallel.

gs

|
A
3

CFW-11 CFW-11 CFW-11

P -
V4

I
I
I
+| |
I
I
I

—— —_— —_——

M
3~

M
3~

M

P1 3~

P2 P3

Figure 2.7- Power connections of the Pump Genius Multiplex application with three pumps in paralle/
Where:
m QO: Protection circuit breaker for the system power supply;
m P1, P2 and P3: Pump motors;

m The protection of CFW-11 inverter is done with fuses.

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

2.2.2 Control Connections

The figure 2.8, 2.9 and 2.10 presents the control connections (analog inputs/outputs, digital inputs/outputs),
must be made at the CC11 control boards terminal strip XC1 of the CFW-11 inverters of the master/slave pump
(Pump 1) and the slave pumps (Pump 2 and Pump 3); communication connections (SymbiNet network) at the
RS485 interface accessory module terminal strip XC7 of the master/slave pump (Pump 1) and the slave pumps
(Pump 2 and Pump 3).
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Sensor
4-20mA

XC1 Terminal Strip

Default Function for Master/Slave Pump (Pump 1) and RS485 Interface

1 REF+ Positive reference for potentiometer
A1
- 2 A1+
ks Analog input 1 (4-20 mA): Control process variable
3 All-
4 REF- Negative reference for potentiometer
5 Al2+
Analog input 2 (0-10 V): No function
6 Al2-
7 AO1
Analog output 1: Motor speed
8 AGND
9 AO2
Analog output 2: Motor current
10 AGND
11 DGND Reference (0 V) for the 24 VDC power supply
12 COM Common point of the digital inputs
13 24VDC 24 VVDC power supply
14 COM Common point of the digital inputs
— 15 DI Digital input 1: Enable Pump Genius
S2.1
— — 16 DI2 Digital input 2: Enable the use of the pump
17 DI3 Digital input 3: No function
18 Di4 Digital input 4: No function
19 DI5 Digital input 5: No function
20 Di6 Digital input 6: No function
21 NCA
22 C1 Digital output 1 DO1 (RL1): No fault
H1.1
—&X— 23 NO1
24 NC2
25 c2 Digital output 2 DO2 (RL2): N > Nx
H2.1
—X——1 26 NO2
27 NC3
28 C3 Digital output 3 DO3 (RL3): A770/A772 or F771/F773 (SoftPLC)
H3
X 29 NO3

—

1 A-Line (-) | RxD/TxD negative

2 B-Line (+) | RxD/TxD positive

3 GND OV isolated from the RS485 circuit
4 Ground Ground (shield)

Figure 2.8 — Terminal strip XC1 and XC7 for master/slave pump (Pump 1) and RS485 interface
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Default Function for Slave Pump (Pump 2) and RS485 Interface

Positive reference for potentiometer

Analog input 1 (0-10 V): No function

Negative reference for potentiometer

Analog input 2 (0-10 V): No function

Analog output 1: Motor speed

Analog output 2: Motor current

Reference (0 V) for the 24 VDC power supply

Common point of the digital inputs

24 VDC power supply

Common point of the digital inputs

Digital input 1: No function

Digital input 2: Enable the use of the pump

Digital input 3: No function

Digital input 4: No function

Digital input 5: No function

Digital input 6: No function

Digital output 1 DO1 (RL1): No fault

Digital output 2 DO2 (RL2): N > Nx

Digital output 3 DO3 (RL3): No function

RxD/TxD negative

RxD/TxD positive

QV isolated from the RS485 circuit

XC1 Terminal Strip
1 REF+
2 All+
3 Al1-
4 REF-
5 Al2+
6 Al2-
7 AO1
8 AGND
9 AO2
10 AGND
11 DGND
12 COM
13 24VDC
14 COM
15 DI
S22
— 16 DI2
17 DI3
18 Dl4
19 DI5
20 DI6
21 NC1
1~ 220V
| 22 C1
H1.2
—Q—— 23 NO1
24 NC2
25 c2
H2.2
| X 26 NO2
27 NC3
28 C3
b — 29 NO3
w
S
co
m —
1 A-Line (-)
A 2 B-Line (+)
%
o — 3 GND
4 Ground

Ground (shield)

Figure 2.9 — Terminal strip XC7 and XC7 for slave pump (Pump 2) and RS485 interface
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XC1 Terminal Strip Default Function for Slave Pump (Pump 3) and RS485 Interface
1 REF+ Positive reference for potentiometer
2 A1+
Analog input 1 (0-10 V): No function
3 All-
4 REF- Negative reference for potentiometer
5 Al2+
Analog input 2 (0-10 V): No function
6 Al2-
7 AO1
Analog output 1: Motor speed
8 AGND
9 AO2
Analog output 2: Motor current
10 AGND
11 DGND Reference (0 V) for the 24 VDC power supply
12 COM Common point of the digital inputs
13 24VDC 24 VVDC power supply
14 COM Common point of the digital inputs
15 DI Digital input 1: No function
m—S2.3
- 16 DI2 Digital input 2: Enable the use of the pump
17 DI3 Digital input 3: No function
18 Di4 Digital input 4: No function
19 DI5 Digital input 5: No function
20 Di6 Digital input 6: No function
21 NCA
1~ 220V o
| 22 C1 Digital output 1 DO1 (RL1): No fault
H1.3
—x— 23 NO1
24 NC2
25 c2 Digital output 2 DO2 (RL2): N > Nx
H2.3
} & 26 NO2
27 NC3
28 C3 Digital output 3 DO3 (RL3): No function
29 NO3
/—- 1 A-Line (-) | RxD/TxD negative
E — _- 2 B-Line (+) | RxD/TxD positive
% % 3 GND 0V isolated from the RS485 circuit
L 4 Ground Ground (shield)

Figure 2.10 — Terminal strip XC1 and XC7 for slave pump (Pump 3) and RS485 interface

NOTE!

Refer to the CFW-11 inverter manual for more information on the connections.
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2.2.3 Operation Description

2.2.3.1 Starting the Pumps

The figure 2.11 presents the a timing analysis of 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 starting the pumps.

COMMANDS - DIGITAL INPUTS

S1- Enable Pump Genius ?J _I
S2.1-Enable Pump1 ]
S2.2 - Enable Pump 2 ]

$2.3 - Enable Pump 3 ol

COMMANDS - SYMBINET NETWORK

Start Pump 1

Start Pump 3

1
0
1
Start Pump 2 0_! E
.
0

SPEED OF PUMP 1 (rpm)

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 (rpm)

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 (rpm)

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 2.11 — Operation description of the Pump Genius Multiplex with three pumps in 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 discarded) and the control (pump 1 — master/slave) verify which pump have the
lower operation time. Then, as the operation time of the pump 2 is lower than pump 1 and pump 3, 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 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 2. At this moment the pump 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;

4 —The pump 2 is accelerated to the maximum speed (P0134), the conditions for starting an additional pump in
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 time 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
P0O100 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 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
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 for starting 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 operating 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 controller as the acceleration 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 reference speed 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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2.2.3.2 Stopping the Pumps

The figure 2.12 presents the a timing analysis of 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
S$2.2 - Enable Pump 2

S2.3 - Enable Pump 3

COMMANDS - SYMBINET NETWORK

Start Pump 1
Start Pump 2

Start Pump 3

SPEED OF PUMP 1 (rpm)

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 (rpm)

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 (rpm)

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

i 16\‘
- M7

Figure 2. 12 — Operation description of the Purnp 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 to keep 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 stopping one pump (P1055) and the deviation from the control setpoint exceeds the
threshold programmed for stopping one pump (P1056), initiating the time count P1057;

3 -The pump 1, pump 2 and pump 3 are 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 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 operating time will be stopped. As the pump 2 is running more time, is
done the command via SymbiNet network to stop the pump 2;

5 — The pump 2 is decelerated to the zero speed as the deceleration ramp set in the PO101 parameter and then
is disabled, i.e., one of the parallel pumps was successfully stopped. At this moment the control process
variable reaches the control setpoint required 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 controller 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 threshold
programmed for stopping one pump (P1056), initiating the time count P1057;

9 —The pump 1 and pump 3 are 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;

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 operating time will be stopped. As the pump 1 is running more time, is
done the command via SymbiNet network to stop the pump 1;

11 — The pump 1 is decelerated to the zero speed as the deceleration ramp set in the PO101 parameter and
then is disabled, i.e., one of the parallel pumps was successfully stopped. At this moment the control process
variable reaches the control setpoint required by the user and the PID controller responds and accelerates the
pump 3;

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

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

14 - According to the control setpoint and the control process 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 is decelerated to the minimum speed (P0133), the conditions to sleep remain active and the
time (P1038) is awaited;

16 — All processes continue as at time point 15, until the time count (P1038) is elapsed. Then, the sleep mode is
activated and it is done the command via SymbiNet network to stop the pump 3;
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17 — The pump 3 is decelerated to the zero speed as the deceleration ramp set in the PO101 parameter and
then is disabled; but the pumping control remains enabled, and the control process variable 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 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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2.3 MASTER/SLAVE PUMPS WITH SLAVE PUMPS

The user can configure the Pump Genius Multiplex application to having up to five pumps in parallel, each pump
being driven by its respective CFW-11 inverter. Some pumps will be master/slave pumps (one that performs the
actions for pumping control) and the others pumps will be a slave pumps (receives commands from the
master/slave pump). The communication between the pumps is accomplished via RS485 or CAN interface,
using the SymbiNet network protocol.

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

m 04 CFW-11 inverters + CAN communication interface (D1, D2, D3 and D4);

m 04 Electric motors and pumps (P1, P2, P3 and P4);

m 02 Sensor with analog output signal for measurement of the control process variable (A1.1 and A1.3);
m Command for enabling the Pump Genius (S1);

m Command for enabling the use of the pump driven by CFW-11 inverter (S2.1, S2.2, S2.3 and S2.4);
m Status light for inverter fault (H1.1, H1.2, H1.3 and H1.4);

m Status light for motor running (H2.1, H2.2, H2.3 and H2.4);

m Status light for low or high level protection for the control process variable (H3.1 and H3.3).

m m

b il

o)

S1

D ® @

$2.1 H1.1 H2.1 H3.

0D ® ®

§2.2 H1.2 H22

0D ® ® @

52.3 H1.3 H2.3 H3.3

D ® ® = «| D1 > | D2 E ) D3 =) | D4

524 H14 H24 cP H r- ¥ 7 -r- il
CAN

Figure 2. 13 — Pump Genius Multiplex application with four pumps in paraflel and CAN communication interface

NOTE!

@ Using the Master/Slave Pump configuration wizard to configure the pump 1 and pump 3, and the
Slave Pump configuration wizard to configure the pump 2 and pump 4 in this pumping system with
four pumps in parallel and CAN communication interface. See chapter 5 for more details on the
configuration wizard.

NOTE!

@ The indicating lights H1.1, H1.2, H1.3, H1.4, H2.1, H2.2, H2.3, H2.4, H3.1 and H3.3 are not
necessary for the operation of the Pump Genius Multiplex with four pumps in parallel and CAN
communication interface. They only indicate the condition of the pumps’ operation at the command
panel (CP).
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2.3.1 Power Connections

The figure 2.14 presents the power connection diagram for a Pump Genius Multiplex application with four
pumps in parallel.

A
L

Qo

CFW-11

I
|

-

7

M M M M
P o P2 ( 4 P3( 4L Pa( ot

Figure 2. 14— Power connections of the Purmp Genius Multiplex application with four pumps in paralle!
Where:
m QO: Protection circuit breaker for the system power supply;
m P1, P2, P3 and P4: Pump motors;

m The protection of CFW-11 inverter is done with fuses.

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

2.3.2 Control Connections

The figure 2.15, 2.16, 2.17 and 2.18 presents the control connections (analog inputs/outputs, digital
inputs/outputs), must be made at the CC11 control boards terminal strip XC1 of the CFW-11 inverters of the
master/slave pumps (Pump 1 and Pump 3) and the slave pumps (Pump 2 and Pump 4); communication
connections (SymbiNet network) at the CAN interface accessory module terminal strip XC5 of the master/slave
pumps (Pump 1 and Pump 3) and the slave pumps (Pump 2 and Pump 4).
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A1.1
Sensor ( )
4-20mA - 2 All+
-<Um + Analog input 1 (4-20 mA): Control process variable

XC1 Terminal Strip Default Function for Master/Slave Pump (Pump 1) and CAN Interface

1 REF+ Positive reference for potentiometer

3 All-
4 REF- Negative reference for potentiometer
5 Al2+
Analog input 2 (0-10 V): No function
6 Al2-
7 AO1
Analog output 1: Motor speed
8 AGND
9 AO2
Analog output 2: Motor current
10 AGND
11 DGND Reference (0 V) for the 24 VDC power supply
12 COM Common point of the digital inputs
13 24VDC 24 VVDC power supply
14 COM Common point of the digital inputs
r™S1
[ — 15 DI Digital input 1: Enable Pump Genius
—S2.1
- g—— 16 DI2 Digital input 2: Enable the use of the pump
17 DI3 Digital input 3: No function
18 Di4 Digital input 4: No function
19 DI5 Digital input 5: No function
20 Di6 Digital input 6: No function
21 NCA
1~ 220V
I 22 C1 Digital output 1 DO1 (RL1): No fault
H1.1
—x— 23 NO1
24 NC2
25 c2 Digital output 2 DO2 (RL2): N > Nx
H2.1
—X— o6 NO2
27 NC3
28 C3 Digital output 3 DO3 (RL3): A770/A772 or F771/F773 (SoftPLC)
H3.1
: &) 29 NO3
1 V- Power supply negative pole
2 CAN_L CAN_L communication signal
3 Shield Cable shield
4 CAN_H CAN_H communication signal
5 V+ Power supply positive pole

Figure 2. 15 — Terminal strip XC1 and XC5 for master/siave pump (Pump 1) and CAN interface
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XC1 Terminal Strip Default Function for Slave Pump (Pump 2) and CAN Interface
1 REF+ Positive reference for potentiometer
2 All+
Analog input 1 (0-10 V): No function
3 All-
4 REF- Negative reference for potentiometer
5 Al2+
Analog input 2 (0-10 V): No function
6 Al2-
7 AO1
Analog output 1: Motor speed
8 AGND
9 AO2
Analog output 2: Motor current
10 AGND
11 DGND Reference (0 V) for the 24 VDC power supply
12 COM Common point of the digital inputs
13 24VDC 24 VDC power supply
14 COM Common point of the digital inputs
15 DI Digital input 1: No function
' S2.2 -
—_— 16 DI2 Digital input 2: Enable the use of the pump
17 DI3 Digital input 3: No function
18 Di4 Digital input 4: No function
19 DI5 Digital input 5: No function
20 Di6 Digital input 6: No function
21 NCA
| 1~ 220V 22 C1 Digital output 1 DO1 (RL1): No fault
QDH1 2 23 NO1
24 NC2
25 c2 Digital output 2 DO2 (RL2): N > Nx
H2.2
| ® 26 NO2
27 NC3
28 C3 Digital output 3 DO3 (RL3): No function
29 NO3
o
= 1 V- Power supply negative pole
2 CAN_L CAN_L communication signal
C;?. 3 Shield | Cable shield
=z
4 CAN_H CAN_H communication signal
5 V + Power supply positive pole

Figure 2.16 — Terminal strip XC1 and XC5 for slave pump (Pump 2) and CAN interface
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XC1 Terminal Strip Default Function for Master/Slave Pump (Pump 3) and CAN Interface
13 1 REF+ Positive reference for potentiometer
Sensor O 5 A+
4-20mA "‘/ Analog input 1 (4-20 mA): Control process variable
3 All-
4 REF- Negative reference for potentiometer
5 Al2+
Analog input 2 (0-10 V): No function
6 Al2-
7 AO1
Analog output 1: Motor speed
8 AGND
9 AO2
Analog output 2: Motor current
10 AGND
11 DGND Reference (0 V) for the 24 VDC power supply
12 COM Common point of the digital inputs
13 24VDC 24 VVDC power supply
14 COM Common point of the digital inputs
™ S1
—"— | 15 DI Digital input 1: Enable Pump Genius
r—S2.3
" 16 DI2 Digital input 2: Enable the use of the pump
17 DI3 Digital input 3: No function
18 Di4 Digital input 4: No function
19 DI5 Digital input 5: No function
20 Di6 Digital input 6: No function
21 NCA
1~ 220V
} 22 C1 Digital output 1 DO1 (RL1): No fault
H1.3
—)—— 23 NO1
24 NC2
25 c2 Digital output 2 DO2 (RL2): N > Nx
H2.3
+——— 26 NO2
27 NC3
28 C3 Digital output 3 DO3 (RL3): A770/A772 or F771/F773 (SoftPLC)
H3.3
I X 29 NO3
0
b=
C— 1 V- Power supply negative pole
2 CAN_L CAN_L communication signal
O
; 3 Shield Cable shield
4 CAN_H CAN_H communication signal
5 V + Power supply positive pole

Figure 2.17 — Terminal strip XC1 and XC5 for master/slave purmp (Purmp 3) and CAN interface
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NVO

XC1 Terminal Strip Default Function for Slave Pump (Pump 4) and CAN Interface
1 REF+ Positive reference for potentiometer
2 All+
Analog input 1 (0-10 V): No function
3 All-
4 REF- Negative reference for potentiometer
5 Al2+
Analog input 2 (0-10 V): No function
6 Al2-
7 AO1
Analog output 1: Motor speed
8 AGND
9 AO2
Analog output 2: Motor current
10 AGND
11 DGND Reference (0 V) for the 24 VDC power supply
12 COM Common point of the digital inputs
13 24VDC 24 VDC power supply
14 COM Common point of the digital inputs
15 DI Digital input 1: No function
—S2.4 -
— 16 DI2 Digital input 2: Enable the use of the pump
17 DI3 Digital input 3: No function
18 Di4 Digital input 4: No function
19 DI5 Digital input 5: No function
20 Di6 Digital input 6: No function
21 NCA
} 1~ 220V 22 C1 Digital output 1 DO1 (RL1): No fault
_®ﬂ 23 NO1
24 NC2
25 c2 Digital output 2 DO2 (RL2): N > Nx
H2.4
! ® 26 NO2
27 NC3
O ———— -
! 220V i 28 C3 Digital output 3 DO3 (RL3): No function
1 ~ |
i —| ! 29 NO3
LEEL estemeese
1 V- Power supply negative pole
2 CAN_L CAN_L communication signal
3 Shield Cable shield
4 CAN_H CAN_H communication signal
5 V+ Power supply positive pole

Figure 2. 18 — Terminal strip XC1 and XC5 for slave pump (Pump 4) and CAN interface

NOTE!

Please pay attention to ground the OV of the 24V power supply and the shield of the CAN network
cable for the proper functioning of the communication between the CFW-11 inverters. Refer to the
CFW-11 inverter manual for more information on the connections.

Pump Genius Multiplex | 36



g

Pump Genius Multiplex Configuration
2.3.3 Operation Description

2.3.3.1 Starting the Pumps

The figure 2.19 presents the a timing analysis of the Pump Genius configured with four pumps in parallel being
two master/slave (Pump 1 and Pump 3) and two slaves (Pump 2 and Pump 4) in the process of starting the

pumps.

COMMANDS - DIGITAL INPUTS
S1- Enable Pump Genius

52.1 - Enable Pump 1

$2.2 - Enable Pump 2

S$2.3 - Enable Pump 3

S2.4 - Enable Pump 4

COMMANDS - SYMBINET NETWORK
Start Pump 1
Start Pump 2
Start Pump 3

Start Pump 4

SPEED OF PUMP 1 (rpm)

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 (rpm)

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 (rpm)

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 4 (rpm)

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

—

o= o= o= o= o=
—

o= o= o= o=

Figure 2. 19 — Qperation description of the Purnp Genius with four purmps in paralle!
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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 3) assume the master function of the Pump Genius. This is done in the power-on of the CFW-11 inverter,
and assuming that all inverters are energized at 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 (by
pump 1) 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 discarded) and the control (pump 1 —
master/slave) verify which pump have the lower operation time. Then, as the operation time of the pump 3 is
lower than pump 1, pump 2 and pump 4, the pump 3 is started;

2 — The pump 3 is accelerated to the minimum speed (PO133) 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 controller responds and
accelerates the pump 3. At this moment the pump 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;

4 —The pump 3 is accelerated to the maximum speed (P0134), the conditions for starting an additional pump in
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 time of the pump 4 is lower than pump 1 and pump 2, it is done the
command via SymbiNet network to start the pump 4;

6 — The pump 4 is accelerated to the speed reference from the PID controller as the acceleration ramp set in the
P0O100 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 3 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
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 3 and pump 4 are accelerated to the maximum speed (P0O134), the conditions for starting 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 operating time receives the command to start via
SymbiNet network. Then, as the operation time of the pump 1 is lower than pump 2, 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 controller as the acceleration 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 3 and pump 4 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 - 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;

14 — The pump 1, pump 3 and pump 4 are accelerated to the maximum speed (P0134), the conditions for
starting an additional pump in parallel (P1052 and P1053) remain actives and the time (P1054) is awaited;
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15 — All processes continue as at time point 14, 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 1, pump 3 and pump 4 are in running, it is done the command via
SymbiNet network to start the pump 2;

16 — The pump 2 is accelerated to the speed reference from the PID controller as the acceleration 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 1, pump 3 and pump 4 until the
moment that both pumps operate at the same speed,;

17 — 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;

18 — The PID controller increases the reference speed for the pump 1, pump 2, pump 3 and pump 4 and the
four 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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2.3.3.2 Stopping the Pumps

The figure 2.20 presents the a timing analysis of the Pump Genius configured with four pumps in parallel being
two master/slave (Pump 1 and Pump 3) and two slaves (Pump 2 and Pump 4) in the process of stopping the
pUMPS.

COMMANDS - DIGITAL INPUTS

S1- Enable Pump Genius

52.1 - Enable Pump 1

S2.2 - Enable Pump 2

S$2.3 - Enable Pump 3

o= o= o= o= o=

52.4 - Enable Pump 4

COMMANDS - SYMBINET NETWORK

Start Pump 1

Start Pump 2

Start Pump 3

Start Pump 4

SPEED OF PUMP 1 (rpm)

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 (rpm}

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 (rpm)

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 4 (rpm)

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 2.20 — Operation description of the Pump Genius Multiplex with four pumps in paralle/
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1 — The PID controller is controlling the pumping using the pump 1, pump 2, pump 3 and pump 4. 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 controller responds and
decelerates the pump 1, pump 2, pump 3 and pump 4. At this moment the pumps motor speed drops below
the threshold programsmmed for stopping one pump (P1055) and the deviation from the control setpoint exceeds
the threshold programmed for stopping one pump (P1056), initiating the time count P1057;

3 —The pump 1, pump 2, pump 3 and pump 4 are 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 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 operating time will be stopped. As the pump 4 is running more time, is
done the command via SymbiNet network to stop the pump 4;

5 — The pump 4 is decelerated to the zero speed as the deceleration ramp set in the PO101 parameter and then
is disabled, i.e., one of the parallel pumps was successfully stopped. At this moment the control process
variable reaches the control setpoint required by the user and the PID controller responds and accelerates the
pump 1, pump 2 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 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 to keep pumping
controlled;

8 — 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 stopping one pump (P1055) and the deviation from the control setpoint exceeds the
threshold programmed for stopping one pump (P1056), initiating the time count P1057;

9 -The pump 1, pump 2 and pump 3 are 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;

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 operating time will be stopped. As the pump 1 is running more time, is
done the command via SymbiNet network to stop the pump 1;

11 — The pump 1 is decelerated to the zero speed as the deceleration ramp set in the PO101 parameter and
then is disabled, i.e., one of the parallel pumps was successfully stopped. At this moment the control process
variable reaches the control setpoint required by the user and the PID controller responds and accelerates the
pump 2 and pump 3;

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

13 — The PID controller is controlling the pumping using the 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;

14 — According to the control setpoint and the control process variable, the PID controller responds and
decelerates the 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 setpoint exceeds the threshold
programmed for stopping one pump (P1056), initiating the time count P1057;

15 —The pump 2 and pump 3 are 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;
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16 — All processes continue as at time point 15, 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 operating time will be stopped. As the pump 3 is running more time, 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 PO101 parameter and
then is disabled, i.e., one of the parallel pumps was successfully stopped. At this moment the control process
variable reaches the control setpoint required by the user and the PID controller responds and accelerates the
pump 2;

18 — The PID controller increases the reference speed for the pump 2 until the control process variable value
becomes equal to the setpoint control required;

19 — The PID controller can control the pumping, then the control process variable begins to increase and is
necessary to decrease the speed of the pump 2 to keep pumping controlled;

20 - According to the control setpoint and the control process variable, the PID controller responds and
decelerates the pump 2. At this moment the pump motor speed exceeds the threshold value programmed to
sleep (P1037), initiating the time count P1038;

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

22 — All processes continue as at time point 21, until the time count (P1038) is elapsed. Then, the sleep mode is
activated and it is done the command via SymbiNet network to stop the pump 2;

23 — The pump 2 is decelerated to the zero speed as the deceleration ramp set in the PO101 parameter and
then is disabled; but the pumping control remains enabled, and the control process variable 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 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.

Pump Genius Multiplex | 42




Pump Genius Multiplex Configuration JI'I-]E
2.4 OTHER CONFIGURATIONS

2.4.1 Control Setpoint via HMI

The user can configure the Pump Genius Multiplex application so as to have the control setpoint adjusted via
HMI of the CFW-11 inverter. The figure 2.21 presents the minimum control connections (analog inputs/outputs,
digital inputs/outputs) that must be made at the CC11 control boards terminal strip XC1 of the CFW-11 inverters
of the master/slave pumps in order to use the control setpoint via HMI.

XC1 Terminal Strip Default Function for Control Setpoint via HMI
1 REF+ Positive reference for potentiometer
Sensor ( _)A1 L 5 All+
4-20mA\ + Analog input 1 (4-20 mA): Control process variable
3 Al1-
4 REF- Negative reference for potentiometer
5 Al2+
Analog input 2 (0-10 V): No function
6 Al2-
7 AO1
Analog output 1: Motor speed
8 AGND
9 AO2
Analog output 2: Motor current
10 AGND
11 DGND Reference (0 V) for the 24 VDC power supply
12 COM Common point of the digital inputs
13 24VDC 24 VVDC power supply
14 COM Common point of the digital inputs
™ S1 — ]
—"—1 15 DI Digital input 1: Enable Pump Genius
™ S2
L A+~ | 16 DI2 Digital input 2: Enable the use of the pump
17 DI3 Digital input 3: No function
18 Dl4 Digital input 4: No function
19 DI5 Digital input 5: No function
20 Di6 Digital input 6: No function
21 NCA
} 1~ 220v 22 C1 Digital output 1 DO1 (RL1): No fault
_®i. 23 NO1
24 NC2
25 C2 Digital output 2 DO2 (RL2): N > Nx
.._®£. 26 NO2
27 NC3
28 C3 Digital output 3 DO3 (RL3): A770/A772 or F771/F773 (SoftPLC)
H3
} ® 29 NO3

Figure 2.21 — Terminal strip XC1 for control setpoint via HM/

NOTE!
Refer to the CFW-11 inverter manual for more information on the connections.
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2.4.2 Control Setpoint via Logical Combination of Digital Inputs

The user can configure the Pump Genius Multiplex application so as to have the control setpoint adjusted via
logical combination of digital inputs DI4 and DI5. The figure 2.22 presents the minimum control connections
(analog inputs/outputs, digital inputs/outputs) that must be made at the CC11 control boards terminal strip XC1
of the CFW-11 inverters of the master/slave pumps in order to use the control setpoint via logical combination

of digital inputs DI4 and DI5.

Default Function for Control Setpoint via Logical Combination of DI's

Positive reference for potentiometer

Analog input 1 (4-20 mA): Control process variable

Negative reference for potentiometer

Analog input 2 (0-10 V): No function

Analog output 1: Motor speed

Analog output 2: Motor current

Reference (0 V) for the 24 VDC power supply

Common point of the digital inputs

24 VDC power supply

Common point of the digital inputs

Digital input 1: Enable Pump Genius

Digital input 2: Enable the use of the pump

Digital input 3: No function

Digital input 4: 15t DI for control setpoint selection

Digital input 5: 2" DI for control setpoint selection

Digital input 6: No function

Digital output 1 DO1 (RL1): No fault

Digital output 2 DO2 (RL2): N > Nx

XC1 Terminal Strip
1 REF+
Sensor _A1 [ All
4-20mA\_+ -
3 Al1-
4 REF-
5 Al2+
6 Al2-
7 AO1
8 AGND
9 AO2
10 AGND
11 DGND
12 CoM
13 24VDC
14 CoM
.51
+— — 15 DI
r— 32
— — 16 DI2
&
:‘-_}3384 17 DI3
o
"—"‘;/—' 18 DI4
1
— T 19 DI5
20 DI6
21 NCT
1~ 220V
I 22 C1
H1
——— 23 NO1
24 NC2
25 c2
H2
+—X— 26 NO2
27 NC3
28 c3
H3
I X 29 NO3

Digital output 3 DO3 (RL3): A770/A772 or F771/F773 (SoftPLO)

Figure 2.22 — Terminal strijp XC'1 for control setpoint via logical combination of digital inputs

NOTE!

Refer to the CFW-11 inverter manual for more information on the connections.
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2.4.3 Control Setpoint via Analog Input

The user can configure the Pump Genius Multiplex application so as to have the control setpoint adjusted via
one analog input of the CFW-11 inverter. The figure 2.23 presents the minimum control connections (analog
inputs/outputs, digital inputs/outputs) that must be made at the CC11 control boards terminal strip XC1 of the
CFW-11 inverters of the master/slave pumps in order to use the control setpoint via analog input.

2 ;ter ;’:)nlnal Default Function for Control Setpoint via Analog Input
1 REF+ Positive reference for potentiometer
Sensor ( _)A1 ’ As
4-20mAN\ + Analog input 1 (4-20 mA): Control process variable
3 Al-
C:’; — 4 REF- Negative reference for potentiometer
- 5 Al2+
25k Analog input 2 (0-10 V): Control setpoint
6 Al2-
CCw
7 AO1
Analog output 1: Motor speed
8 AGND
9 AO2
Analog output 2: Motor current
10 AGND
11 DGND Reference (0 V) for the 24 VDC power supply
12 COM Common point of the digital inputs
13 24VDC | 24 VDC power supply
14 COM Common point of the digital inputs
.81
— — 15 DI Digital input 1: Enable Pump Genius
— S2 g P p
-1 16 DI2 Digital input 2: Enable the use of the pump
17 DI3 Digital input 3: No function
18 Di4 Digital input 4: No function
19 DI5 Digital input 5: No function
20 Di6 Digital input 6: No function
21 NCA
1~ 220V
I HA 22 CH Digital output 1 DO1 (RL1): No fault
—&Q— 23 NO1
24 NC2
H 25 C2 Digital output 2 DO2 (RL2): N > Nx
—R— 2 NO2
27 NC3
28 C3 Digital output 3 DO3 (RL3): A770/A772 or F771/F773 (SoftPLC)
H3
| ¢ ® 29 NO3

Figure 2.23 — Terminal strip XC1 for control setpoint via analog input

NOTE!
Refer to the CFW-11 inverter manual for more information on the connections.
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2.4.4 Pump Protection via External Sensor

The user can configure the Pump Genius Multiplex application so as to have the external sensor installed on the
digital input DI6 for pump protection. The figure 2.24 presents the minimum control connections (analog
inputs/outputs, digital inputs/outputs) that must be made at the CC11 control boards terminal strip XC1 of the
CFW-11 inverters of the master/slave or slave pumps in order to use the external sensor for pump protection.

R ;:_ ;':Inal Default Function for Pump Protection via External Sensor
1 REF+ Positive reference for potentiometer
Sensor ( _) Al 5 AN
_ +
4-20mA\ + Analog input 1 (4-20 mA): Control process variable
3 All-
4 REF- Negative reference for potentiometer
5 Al2+
Analog input 2 (0-10 V): No function
6 Al2-
7 AO1
Analog output 1: Motor speed
8 AGND
9 AO2
Analog output 2: Motor current
10 AGND
11 DGND | Reference (0 V) for the 24 VDC power supply
12 COM Common point of the digital inputs

13 24VDC | 24 VDC power supply

14 COM Common point of the digital inputs
r™ S1
"—::5 15 DI Digital input 1: Enable Pump Genius (only in master/slave pumps)
b - 16 DI2 Digital input 2: Enable the use of the pump
17 DI3 Digital input 3: No function
18 Di4 Digital input 4: No function
‘$> S6 19 DI5 Digital input 5: No function
20 DI6 Digital input 6: External sensor
21 NCH
1~ 220V
f 22 C1 Digital output 1 DO1 (RL1): No fault
H1
—&— 23 NO1
24 NC2
25 Cc2 Digital output 2 DO2 (RL2): N > Nx
H2
—X— = NO2
27 NC3
o8 c3 Digital output 3 DO3 (RL3): A770/A772 or F771/F773 (SoftPLC) (only master/slave
H3 pump)
t X 29 NO3
Figure 2.24 — Terminal strip XC1 for purnp protection via external sensor
NOTE!

Refer to the CFW-11 inverter manual for more information on the connections.
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2.4.5 Pump Protection via Control Auxiliary Variable

The user can configure the Pump Genius Multiplex application so as to have an auxiliary sensor with analog
output signal for measure the control auxiliary variable for pump protection. The figure 2.25 presents the
minimum control connections (analog inputs/outputs, digital inputs/outputs) that must be made at the CC11
control boards terminal strip XC1 of the CFW-11 inverters of the master/slave pumps in order to use the control
auxiliary variable for pump protection.

2L ;,:: :"r)mnal Default Function for Pump Protection via Control Auxiliary Variable
A1 1 REF+ | Positive reference for potentiometer
Sensor 5 Aty
4-20mA Analog input 1 (4-20 mA): Control process variable
3 Al1-
A2 4 REF- Negative reference for potentiometer
Sensor O . o
4-20mA +
+-/ Analog input 2 (4-20 mA ): Control auxiliary variable
6 Al2-
7 AO1
Analog output 1: Motor speed
8 AGND
9 AO2
Analog output 2: Motor current
10 AGND
11 DGND | Reference (0 V) for the 24 VDC power supply
12 COM Common point of the digital inputs
13 24VDC | 24 VDC power supply
14 COM Common point of the digital inputs
™ 51
‘ — 15 DI Digital input 1: Enable Pump Genius
- g P p
. 16 DI2 Digital input 2: Enable the use of the pump
17 DI3 Digital input 3: No function
18 Di4 Digital input 4: No function
19 DI5 Digital input 5: No function
20 DI6 Digital input 6: No function
21 NCA
1~ 220V
I o 22 C1 Digital output 1 DO1 (RL1): No fault
—X— 2 NO1
24 NC2
H2 25 Cc2 Digital output 2 DO2 (RL2): N > Nx
—R— NO2
27 NC3
H3 28 C3 Digital output 3 DO3 (RL3): A770/A772 or F771/F773 (SoftPLC)
I & 29 NO3

Figure 2.256 — Terminal strip XC1 for purnp protection via control auxiliary variable

NOTE!
Refer to the CFW-11 inverter manual for more information on the connections.

Pump Genius Multiplex | 47




Parameters Description JmE
3 PARAMETERS DESCRIPTION

The CFW-11 inverter parameters (PO000 to P0999) and the SoftPLC function parameters (P1000 to P1099) for
the Pump Genius Multiplex application will be presented next.

NOTE!

@ The Pump Genius Multiplex application only works on CFW-11 inverter with special firmware
version Ve.5.3x. So upgrading the CFW-11 inverter firmware to the working of this application is
required.

NOTE!
@ The adjustable range of the CFW-11 parameters has been customized for the Pump Genius Multiplex
application. Refer to the CFW-11 programming manual for more details on the parameters.

Symbols for property description:

CAN Parameter visible on the HMI if the inverter has CAN interface installed
CFG Configuration parameter, value can be programmed only with motor stopped
Parameter visible on the HMI if the inverter has any network interface installed - RS232, RS485,

Net CAN, Anybus-CC, Profibus — or if USB interface was connected
RO Read-only parameter
RW Read and write parameter

Serial Parameter visible on the HMI if the inverter has RS232 or RS485 interface installed
Snet Parameter visible on the HMI if the inverter has RS485 or CAN interface configured for SymbiNet
protocol

3.1 CONFIGURATION OF PUMP OPERATION

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

P1020 - Configuration of Pump Operation Mode

Adjustable 0 = Master/Slave Pump Factory Setting: 0O
Range: 1 = Slave Pump
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the pump operation mode in the Pump Genius.

Table 3.1 — Description of the purmp operation mode in the Pump Genius
P1020 Description

Indicates that this pump can be master or slave depending on its priority (Pump 1 > Pump 2 > Pump 3 > Pump 4 > Pump 5),
i.e., this pump can 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 exchange between the pumps
(CFW-11 inverter).

Indicates that this pump will always be a slave, i.e., this pump will receive from the master/slave pump the speed reference and
1 the Start/Stop command. You must configure the SymbiNet communication network for data exchange between the pumps
(CFW-11 inverter).

NOTE!

@ For a pump to assume the master function of the Pump Genius, besides configuring its operation as
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.
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NOTE!
@ When a pump is configured as master/slave (P1020 = 0) it may assume the function of master pump
in the following circumstances:

1) Loss of the SymbiNet communication network; this transition can be performed automatically
(P1021 = 0), or manually via a command in the CFW-11 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 of the master in a Pump Genius leads to a shutdown of all pumps. Another pump will
have to assume the master function of the Pump Genius and restart in this new configuration.

3.2 CONFIGURATION OF THE SYMBINET PROTOCOL

This group of parameters allows the user to adjust the SymbiNet protocol for communication between CFW-11
inverters; it is through this network that the data exchange between the parallel pumps of the Pump Genius
Multiplex application is executed.

3.2.1 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 the need of a network master or a configuration tool.

Every device on the network must have a different network address, independent of the communication
interface. The data exchange is programmed based on the list of Modbus registers available for the several
devices. For each device, the user must program which Modbus registers it should utilize, 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 manages data transmission, sending and receiving telegrams with
Modbus registers, and indicating the communication status.

The SymbiNet protocol was implemented for two communications interfaces — RS485 and CAN. The user must
select one or the other and the selection is done in the own selection protocol parameter for the desired
interface.

NOTE!

If the selection protocol is changed, the new interface selected will be valid only after rebooting the
CFW-11 inverter.

The network address configuration of the SymbiNet protocol depends on the interface used. Each interface has
a different parameter to program the network address, which must be used for this purpose. 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 sequentially, starting from address 1.

For programming which registers should be utilized locally, there are groups of 4 parameters each, through
which it is possible to program who should transmit, which registers should be transmitted and where the
received values should be stored.

NOTE!

Refer to the SymbiNet protocol programming manual for more details about its operation and
configuration.

3.2.2 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 CFW-11 inverters present in the Pump
Genius Multiplex application.
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P0308 - Serial Address

Adjustable 11063 Factory Setting: 1
Range:

Properties: CFG and Serial

Access groups via HMI: 01 PARAMETER GROUPS |

L {49 Communication |
L[113 Serial RS232 / 485 |

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

P0310 - Serial Communication Rate

Adjustable 0 = 9600 bits/s Factory Setting: 3
Range: 1 = 19200 bits/s

2 = 38400 bits/s

3 = 57600 bits/s
Properties: CFG and Serial
Access groups via HMI: 01 PARAMETER GROUPS |

L {49 Communication |
L[113 Serial RS232 / 485 |

Description:
This parameter defines the desired baud rate for the serial interface, in bits per second. This rate must be the
same for all the devices connected to the SymbiNet network

P0311 - Serial Interface Byte Configuration

Adjustable 0 = 8 data bits, no parity, 1 stop bit Factory Setting: 0O
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 and Serial
Access groups via HMI: 01 PARAMETER GROUPS |

L 149 Communication |
L[113 Serial RS232 / 485 |

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

P0312 - Serial Protocol

Adjustable 1=TP Factory Setting: 5
Range: 2 = Modbus-RTU
3 = BacNet
4 = Reserved
5 = SymbiNet
Properties: CFG and Serial
Access groups via HMI: 01 PARAMETER GROUPS |

L {49 Communication |
L[113 Serial RS232 / 485 |

Description:
This parameter defines the desired protocol for the serial interface.
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NOTE!
The SymbiNet protocol is the protocol that must be used in the Pump Genius Multiplex application.

P0313 - Communication Error Action

Adjustable 0 = Inactive Factory Setting: O
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 and Serial
Access groups via HMI: 01 PARAMETER GROUPS |

L 149 Communication |
L [111 Status / Comands |

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

P0314 - Serial Watchdog

Adjustable 0.0t0999.0 s Factory Setting: 0.0s
Range:

Properties: CFG and Serial

Access groups via HMI: 01 PARAMETER GROUPS |

L |49 Communication |
L[113 Serial RS232 / 485 |

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: 01 PARAMETER GROUPS |

L 149 Communication |
L [113 Serial RS232 / 485 |

Description:
It allows identifying if the RS232 or RS485 serial interface board is properly installed and if the serial
communication presents errors.

NOTE!
Refer to the RS232 / RS485 serial communication manual for more information on the parameters.
Some parameter options have been removed from the configuration wizard.
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3.2.3 CAN Communication Interface

This group of parameters allows the user to configure the CAN communication interface for operation of the
SymbiNet protocol required to perform the communication between the CFW-11 inverters present in the Pump
Genius Multiplex application.

P0700 - CAN Protocol

Adjustable 1 = CANopen Factory Setting: 3
Range: 2 = DeviceNet
3 = SymbiNet
Properties: CFG and CAN
Access groups via HMI: 01 PARAMETER GROUPS |

L {49 Communication |
L_[112 CANopen / DeviceNet |

Description:
This parameter defines the desired protocol for the CAN interface.

NOTE!
The SymbiNet protocol is the protocol that must be used in the Pump Genius Multiplex application.

P0701 — CAN Address

Adjustable 1 to 63 Factory Setting: 1
Range:

Properties: CFG and CAN

Access groups via HMI: 01 PARAMETER GROUPS |

L |49 Communication |
L_[112 CANopen / DeviceNet |

Description:
This parameter defines the inverter address used for the CAN communication. It is necessary that each device
of the SymbiNet network has a distinct address.

P0702 - CAN Baud Rate

Adjustable 0 =1 Mbps / Auto Factory Setting: 0O
Range: 1 = Reserved / Auto
2 = 500 Kbps
3 =250 Kbps
4 =125 Kbps
5 =100 Kbps
6 = 50 Kbps
7 =20 Kbps
8 = 10 Kbps
Properties: CFG and CAN
Access groups via HMI: 01 PARAMETER GROUPS |

L 149 Communication |
L [112 CANopen / DeviceNet |

Description:
This parameter defines the desired baud rate for the CAN interface, in bits per second. This rate must be the
same for all the devices connected to the SymbiNet network.
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P0703 — CAN Reset Bus Off

Adjustable 0 = Manual Factory Setting: 1
Range: 1 = Automatic

Properties: CFG and CAN

Access groups via HMI: 01 PARAMETER GROUPS |

L |49 Communication |
L[112 CANopen / DeviceNet |

Description:
This parameter defines the inverter behavior when detecting a “bus off” error at the CAN interface.

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 and Serial
Access groups via HMI: 01 PARAMETER GROUPS |

L |49 Communication |
L[111 Status / Comands |

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

P0705 — CAN Controller Status

Adjustable 0 = Disabled Factory Setting: -
Range: 1 = Auto-baud
2 = CAN enabled
3 = Warning
4 = Error Passive
5 = Bus Off
6 = No Bus Power
Properties: RO
Access groups via HMI: 01 PARAMETER GROUPS |

L |49 Communication |
L_[112 CANopen / DeviceNet |

Description:
It allows identifying if the CAN interface board is properly installed and if the communication presents errors

NOTE!
Refer to the CANopen communication manual for more information on these parameters. Some
parameter options have been removed from the configuration wizard.

3.2.4 SymbiNet Protocol Configuration

This group of parameters allows the user to configure the SymbiNet protocol to perform the communication
between the CFW-11 inverters present in the Pump Genius Multiplex application.
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P0768 — Enable Pump 1 Address (Group 1 Source Address)

Adjustable 0 to 63 Factory Setting: 1
Range:

Properties: CFG and Snet

Access groups via HMI: 01 PARAMETER GROUPS |

L {49 Communication |
L[116 SymbiNet |

Description:
This parameter defines the address of the pump that will send registers. In the Pump 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, 2 and 3, it is not necessary to send the data request of the pumps 4 and 5.
This optimizes the transmission of data over the network SymbiNet.

P0772 — Enable Pump 2 Address (Group 2 Source Address)

Adjustable 0 to 63 Factory Setting: 2
Range:

Properties: CFG and Snet

Access groups via HMI: 01 PARAMETER GROUPS |

L 149 Communication |
L_[116 SymbiNet |

Description:
This parameter defines the address of the pump that will send registers. In 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, if
there are only pumps 1, 2 and 3, it is not necessary to send the data request of the pumps 4 and 5.
This optimizes the transmission of data over the network SymbiNet.

P0776 — Enable Pump 3 Address (Group 3 Source Address)

Adjustable 0 to 63 Factory Setting: 3
Range:

Properties: CFG and Snet

Access groups via HMI: 01 PARAMETER GROUPS |

L 149 Communication |
L_[116 SymbiNet |

Description:
This parameter defines the address of the pump that will send registers. In the Pump 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, 2 and 3, it is not necessary to send the data request of the pumps 4 and 5.
This optimizes the transmission of data over the network SymbiNet.
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P0780 — Enable Pump 4 Address (Group 4 Source Address)

Adjustable 0to 63 Factory Setting: 4
Range:

Properties: CFG and Snet

Access groups via HMI: 01 PARAMETER GROUPS |

L |49 Communication |
L [116 SymbiNet |

Description:
This parameter defines the address of the pump that will send registers. In the Pump Genius application, it is
defined that group 4 is the pump 4.

NOTE!

@ The address setting “0” disables the transmission of data by the respective pump. For example, if
there are only pumps 1, 2 and 3, it is not necessary to send the data request of the pumps 4 and 5.
This optimizes the transmission of data over the network SymbiNet.

P0784 — Enable Pump 5 Address (Group 5 Source Address)

Adjustable 0 to 63 Factory Setting: 5
Range:

Properties: CFG and Snet

Access groups via HMI: 01 PARAMETER GROUPS |

L |49 Communication |
L[116 SymbiNet |

Description:
This parameter defines the address of the pump that will send registers. In the Pump Genius application, it is
defined that group 5 is the pump 5.

NOTE!

@ The address setting “0” disables the transmission of data by the respective pump. For example, if
there are only pumps 1, 2 and 3, it is not necessary to send the data request of the pumps 4 and 5.
This optimizes the transmission of data over the network SymbiNet.

P0796 — Highest Allowed Address (RS485 Interface)

Adjustable 0 to 63 Factory Setting: 5
Range:

Properties: CFG and Snet

Access groups via HMI: 01 PARAMETER GROUPS |

L |49 Communication |
L[116 SymbiNet |

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, 2, 3 and 4, this parameter should be programmed to 4. This optimizes the
transmission of data over the network SymbiNet.

NOTE!
@ Refer to the SymbiNet protocol manual for more information on these parameters. Some parameter
options have been removed from the configuration wizard.
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P1021 — Automatic Master Pump Change Over Time in the event of Master Fails

Adjustable 0to 32767 s Factory Setting: 2 s
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the time delay for the master/slave pump assuming the master function in the Pump
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 configured 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 pump 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 the Pump Genius.

NOTE!

@ A setting of “0O s” disables the automatic change of the master pump and enables the fault “Two or
more masters active (F759)". The change can also be performed manually through the HMI of the
CFW-11 inverter in the presence of alarm A758.

3.3 ORIGIN OF COMMANDS

This group of parameters allows the user to configure the origin of the CFW-11 inverter commands. For this
application inverter control in the LOCAL situation is performed through the HMI, and in the REMOTE situation
via the SoftPLC function, i.e., by the logical of Pump Genius.

LOCAL Situation:

It allows the user to command the respective pump driven by the CFW-11 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 P0205 (Reading Parameter Selection 1) is automatic changed for “1-Speed Reference
#” when the CFW-11 inverter operates in LOCAL situation.

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

NOTE!
The parameter PO205 (Reading Parameter Selection 1) is automatically changed to "22 — P1011
Control Setpoint #" when the CFW-11 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

P0227 — Run/Stop Selection - REMOTE Situation
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P0225 — JOG Selection - LOCAL Situation

P0228 — JOG Selection - REMOTE Situation

NOTE!
Refer to the CFW-11 programming manual for more information on the command origin parameters.
Some parameter options have been removed from the configuration wizard.

3.4 RAMPS

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

P0100 - Acceleration Time

Adjustable 0.0t0999.0 s Factory Setting: 5.0s
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |20 Ramps |
Description:

This parameter determines the time of linear acceleration between zero and maximum speed (defined in PO134).

P0101 - Deceleration Time

Adjustable 0.0t0999.0 s Factory Setting: 5.0s
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |20 Ramps |
Description:

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

NOTE!
Refer to the CFW-11 programming manual for more information on the ramp parameters.

3.5 SPEED LIMITS

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

P0133 — Minimum Speed Reference Limit

Adjustable 0 to 18000 rpm Factory Setting: 1200 rpm
Range:

Properties:

Access groups via HMI: 01 PARAMETER GROUPS |

L [22 Speed Limits |

Description:
This parameter defines the minimum value for the motor speed reference when the inverter is enabled.
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P0134 — Maximum Speed Reference Limit

Adjustable 0 to 18000 rpm Factory Setting: 1800 rpm
Range:

Properties:

Access groups via HMI: 01 PARAMETER GROUPS |

L [22 Speed Limits |

Description:
This parameter defines the maximum value for the motor speed reference when the inverter is enabled.

NOTE!
Refer to the CFW-11 programming manual for more information on the speed limit parameters. With
the CFW-11 inverter programmed to scalar (V/f) mode, the motor slip is disregarded.

3.5.1 Engineering Unit Configuration of Speed

This group of parameters allows the user to configure the engineering unit of the Pump Genius speed.

P0514 - Engineering

Adjustable 3 =rpm Factory Setting: 13
Range: 183=Hz
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L {30 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 user parameter that is associated with the engineering unit 3 will be
displayed in this format on the CFW-11 inverter HMI.

NOTE!
The parameters P1037, P1042, P1052, P1055 and P1060 are associated with the engineering unit
3.

P0515 - Decimal Point of Engineering

Adjustable 0 = xywz Factory Setting: 1
Range: 1 =xyw.z
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L {30 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 engineering unit 3 will be
displayed in this format on the CFW-11 inverter HMI.

NOTE!
The parameters P1037, P1042, P1052, P1055 and P1060 are associated with the engineering unit
3.

3.6 DIGITAL INPUTS

This group of parameters allows the user to configure the command function of each digital input in the Pump
Genius Multiplex application.
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P0263 - DI1 Function

Adjustable 0to 31/ 21 = Enable Pump Genius (PLC Use) Factory Setting: P1020 = 0: 21
Range: P1020=1:0
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |

L |40 Digital Inputs | L {40 Digital Inputs |
Description:

This parameter configures the function of the digital input DI1 in the application ladder as enable 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 0to 31/ 21 = Enable use of Pump in the P. G. (PLC Use) Factory Setting: 21
Range:
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |

L |40 Digital Inputs | L 140 Digital Inputs |
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 is 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 functions, such as: a protection sensor for pump or
motor, etc.

Logic level “0” indicates that the pump driven by CFW-11 inverter is disabled for the operation in the Pump
Genius.

Logic level “1” indicates that the pump driven by CFW-11 inverter is enabled for the operation in the Pump
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 CFW-11 inverter will always be enabled for use in the Pump Genius.

NOTE!
@ If the digital input DI2 has been programmed to “Run/Stop”, the pump driven by CFW-11 inverter will
be enabled for use in the Pump Genius in REMOTE mode and will be started by digital input when in

LOCAL mode.
P0265 — DI3 Function
Adjustable 0to 31 Factory Setting: O
Range:
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or 07 I/O CONFIGURATION |

L {40 Digital Inputs | L 140 Digital Inputs |

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 0to 31 /21 = 1st DI for Control Setpoint Selection (PLC Use) Factory Setting: 0O
Range:
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or 07 1/O CONFIGURATION |

L |4O Digital Inputs | L |4O Digital Inputs |
Description:

This parameter configures the function of the digital input DI4 in the application ladder as the 1t digital input of
the logical combination which defines the control setpoint of the Pump Genius.

P0267 - DI5 Function

Adjustable 0to 31 /21 = 2™ DI for Control Setpoint Selection (PLC Use) Factory Setting: O
Range:
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or 07 I/O CONFIGURATION |

L |4O Digital Inputs | L |4O Digital Inputs |
Description:

This parameter configures the function of the digital input DI5 in the application ladder as the 2™ digital input of
the logical combination which defines the control setpoint of the Pump Genius.

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

P0268 - DI6 Function

Adjustable 0to 31/ 21 = External Sensor (PLC Use) Factory Setting: O
Range:
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or 07 I/O CONFIGURATION |

L 140 Digital Inputs | L {40 Digital Inputs |
Description:

This parameter configures the function of the digital input DI6 in the application ladder as enabling the pump
protection via an external sensor.

Logic level “O” 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 P1045 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 the section 3.20 for more information on the pump protection via an external sensor.

P0269 - DI7 Function

P0270 - DI8 Function

Adjustable 0 to 31 Factory Setting: P0269 =0
Range: P0270=0
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or 07 I/O CONFIGURATION |

L 140 Digital Inputs | L {40 Digital Inputs |
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Description:

These parameters configure the function of digital input DI7 and DI8. It has no specific function in the Pump
Genius Multiplex application. It is necessary to install the IOB-01 accessory module in order to get access to
these digital inputs.

NOTE!
Refer to the CFW-11 programming manual for more information on the digital inputs parameters.
Some parameter options have been removed from the configuration wizard.

3.7 DIGITAL OUTPUTS

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

P0275 - DO1 Function (RL1)

Adjustable 0 to 36 / 28 = Sleep Mode active (SoftPLC) Factory Setting: 13

Range:

Properties: CFG

Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |
|_|41 Digital Outputs | |_|41 Digital Outputs |

Description:

These parameters define the function of the digital output DO1. If you selected the "28 = Sleep Mode active
(SoftPLC)”, the output assumes the function of indicating that the Pump Genius is in Sleep Mode.

P0276 - DO2 Function (RL2)

Adjustable 0 to 36 / 28 = Master Pump active (SoftPLC) Factory Setting: 2
Range:
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |

L |41 Digital Outputs | L {41 Digital Outputs |
Description:

This parameter defines the function of the digital output DO2. If you selected the "28 = Master Pump active
(SoftPLC)”, the output assumes the function of indicating that this pump is a master pump of the Pump Genius
Multiplex application.

P0277 — DOS3 Function (RL3)

Adjustable 0to36/28 =A770/A772 or F771/F773 active (SoftPLC) Factory Setting: 28
Range:
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |

L |41 Digital Outputs | L {41 Digital Outputs |
Description:

This parameter defines the function of the digital output DO3. If you selected the "28 = 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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P0278 - DO4 Function

P0279 — DO5 Function

Adjustable 0to 36 Factory Setting: P0278 =0
Range: P0279 =0
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or 07 1/O CONFIGURATION |

L |41 Digital Outputs | L |41 Digital Outputs |
Description:

These parameters define the function of the digital outputs DO4 and DO5. It has no specific function in the
Pump Genius Multiplex application. It is necessary to install the IOB-01 accessory module to get access to the
digital outputs DO4 and DO5.

NOTE!
Refer to the CFW-11 programming manual for more information on the digital outputs parameters.

3.8 ANALOG INPUTS

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

P0231 - Al1 Signal Function
P0236 - Al2 Signal Function
P0241 - AI3 Signal Function

P0246 — Al4 Signal Function

Adjustable 0 to 7 /7 = Control Setpoint (PLC Use) (P1022 = 1 to 4) Factory Setting: P0231 =7
Range: 0to 7 /7 = Control Process Variable (PLC Use) (P1023 = 1 to 5) P0236 =0

0to 7 /7 = Control Auxiliary Variable (PLC Use) (P1046 = 1 to 4) P0241 =0

P0246 =0
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |
L [38 Analog Inputs | L [38 Analog Inputs |

Description:

These parameters configure the function of the analog inputs Al1, Al2, Al3 and Al4 in the Pump Genius Multiplex
application as reading of the control setpoint (P1022=1 to 4), or as control process variable (P1023=1 to 5) or
as control auxiliary variable (P1046=1 to 4).

P0233 - Al1 Signal Type
P0238 - Al2 Signal Type
P0243 - AI3 Signal Type

P0248 - Al4 Signal Type

Adjustable 0=0t0o 10V /20 mA Factory Setting: 1
Range: 1=4t020 mA
2=10V/20mAto 0
3=20t04 mA
Properties:
Access groups via HMI: 01 PARAMETER GROUPS | or 07 I/O CONFIGURATION |
L |38 Analog Inputs | L |38 Analog Inputs |
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Description:

These parameters configure the type of signal (voltage or current) that will be read at each analog input, as well
as its range. According to the selected option adjust the DIP switch S1.4 (Al1) and S1.3 (Al2) of the CFW-11
control board, and the DIP switch S3.1 (Al3) and S3.2 (Al4) of the IOB-01 accessory module.

P0232 - Al1 Gain

P0237 - Al2 Gain
P0242 - AlI3 Gain

P0247 - Al4 Gain

Adjustable 0.000 to 9.999 Factory Setting: 1.000
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |

L [38 Analog Inputs | L |38 Analog Inputs |
Description:

These parameters apply a gain to the value read at the analog inputs Al1, Al2, AI3 and Al4, i.e., the value
obtained at the analog input is multiplied by the gain, thus allowing adjustments in the measured variable

P0234 - Al1 Offset
P0239 - Al2 Offset
P0244 - Al3 Offset

P0249 - Al4 Offset

Adjustable -100.00 to +100.00 % Factory Setting: 0.00 %
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS | or |07 1/O CONFIGURATION |

L [38 Analog Inputs | L 38 Analog Inputs |
Description:

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

P0235 - Al1 Filter
P0240 - AI2 Filter
P0245 - Al3 Filter

P0250 - Al4 Filter

Adjustable 0.00to 16.00 s Factory Setting: 0.25s
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |

L [38 Analog Inputs | L |38 Analog Inputs |
Description:

These parameters configure the 15t order filter time constant that will be applied to the analog inputs Al1, Al2,
Al3 and Al4.

NOTE!
Refer to the CFW-11 programming manual for more information on the analog inputs parameters.
Some parameter options have been removed from the configuration wizard.
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3.9 CONTROL SETPOINT

This group of parameters allows the user to configure the control setpoint of the Pump Genius.

P1011 — Control Setpoint

Adjustable -32768 to 32767 [Eng. Unit 1] Factory Setting: 200
Range:
Properties: RW
Access groups via HMI: 01 PARAMETER GROUPS |
50 SoftPLC |
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 (P1022=5). When the control setpoint source was
programmed to be another source (P1022£5), 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 (P0510
and P0511).

Adjustable -32768 to 32767 [Eng. Unit 1] Factory Setting: P1012 =200

Range: P1013 = 230
P1014 =180
P1015 =160

Properties:

Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
Description:

These parameters define 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 (P1022=6, 7
or 8) according the table 3.3.

NOTE!
These parameters are displayed according to the selection of the engineering unit 1 parameters
(PO510 and P0511).

P1022 - Control Setpoint Selection Source

Adjustable 0 = Without Source for Control Setpoint (Slave Pump) Factory Setting: P1020=0:5
Range: 1 = Control Setpoint via Analog Input Al P1020=1:0

2 = Control Setpoint via Analog Input Al2

3 = Control Setpoint via Analog Input Al3

4 = Control Setpoint via Analog Input Al4

5 = Control Setpoint via HMI (P1011)

6 = Two Setpoints via Digital Input DI4 (P1012 and P1013)

7 = Three Setpoints via Digital Inputs DI4 and DI5 (P1012, P1013 and P1014)

8 = Four Setpoints via Digital Inputs DI4 and DI5 (P1012, P1013, P1014 and P1015)
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
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Description:
This parameter defines the source of the Pump Genius control setpoint.

Table 3.2 — Description of the control setooint source

P1022 Description

0 It defines that there is no source for the control setpoint of the Pump Genius. This option is valid when the pump operation is
defined as slave (P1020 = 1), because as such, it can never provide the setpoint for controlling the pumping.

1 It defines that the source of the control setpoint of the Pump Genius is the value read by the analog input Al1. The value is
converted according to engineering unit 1 and displayed in parameter P1011.

5 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 is the 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 read by the analog input Al4. The value is
converted according to engineering unit 1 and displayed in parameter P1011.

5 It defines that the source of the control setpoint of the Pump Genius is the value programmed in the parameter P1011 of the
CFW-11 inverter HMI.

6 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.

7 It defines that there are three setpoints for the Pump Genius selected via logical combination of the digital inputs DI4 and DI5.
The setpoint value selected is displayed in parameter P1011.

8 It defines that there are four setpoints for the Pump Genius selected 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 truth table
should be applied for obtaining the control setpoint of the Pump Genius:

Table 8.3 — Truth table for control setpoint via logical combination of the digital inputs Di4 and DI5

P1012 - Control | P1013 - Control | P1014 - Control | P1015 - Control
Setpoint 1 Setpoint 2 Setpoint 3 Setpoint 4
Digital
Input DI4 0 ! 0 !
Digital
Input DI5 0 0 ! !

3.10 CONTROL PROCESS VARIABLE

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 Al P1020=1:0
2 = Control Process Variable via Analog Input Al2
3 = Control Process Variable via difference between Analog Input Al1 and Al2 (Al1 — Al2)
4 = Control Process Variable via Analog Input Al3
5 = Control Process Variable via Analog Input Al4
Properties:

01 PARAMETER GROUPS |
50 SoftPLC |

Access groups via HMI:

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

P1023 Description
It defines that there is no source for the control process variable of the Pump Genius. This option is valid when the pump
0 function is defined as 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 Genius is the value read by the analog input Al1. The value
is converted according to engineering unit 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 Al2. The value

2 is converted according to engineering unit 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 Al1 subtracted

3 from the value read by the analog input Al2. The value of Al1 — Al2 is converted according to engineering unit 1 and displayed in
parameter P1016.

4 It defines that the source of the control process variable of the Pump Genius is the value read by the analog input AI3. The value
is converted according to engineering unit 1 and displayed in parameter P1016.

5 It defines that the source of the control process variable of the Pump Genius is the value read by the analog input Al4. The value

is converted according to engineering unit 1 and displayed in parameter P1016.

3.10.1 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 0 =None Factory Setting: 24

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
20 = min
21 =°F
22 = bar
23 = mbar
24 = psi
25 =Pa
26 = kPa
27 = MPa

28 = mwc (meter of water column)
29 = mca (metro de coluna d’agua)

30 = gal

31 =1 (litro)

32=in

33 =ft

34 =ms

35 =ft8

36 = gal/s

37 = GPM (= gal/min)
38 = gal/h

Pump Genius Multiplex | 66



Parameters Description m E IJ

39=1I/s

40 = |/min
41 =1/h

42 =m/s
43 = m/min
44 = m/h
45 = ft/s
46 = ft/min
47 = ft/h
48 = md/s
49 = m3/min
50 = m%/h
51 = ft%/s
52 = CFM (= ft3/min)
53 = ft3/h
54 = kgf
55 = kgfm
56 = Ibf

57 = Ibfft
58 = ohm
59 = rpm/s
60 = mH
61 = ppr
62 =°

63 = rot

Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L [30 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 user parameter that is associated with the engineering unit 1 will be
displayed in this format on the CFW-11 inverter HMI.

NOTE!
The parameters P1011, P1012, P1013, P1014, P1015, P1016, P1024, P1025, P1026, P1028,
P1034, P1035, P1050, P1050, P1053 and P1056 are associated with the engineering unit 1.

P0511 — Decimal Point of Engineering

Adjustable 0 = xywz Factory Setting: 1
Range: 1 =xyw.z

2 = Xy.Wz

3 = X.ywz
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |30 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 engineering unit 1 will be
displayed in this format on the CFW-11 inverter HMI.

NOTE!
The parameters P1011, P1012, P1013, P1014, P1015, P1016, P1024, P1025, P1026, P1028,
P1034, P1035, P1050, P1050, P1053 and P1056 are associated with the engineering unit 1.
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3.10.2 Sensor Scale Configuration

This group of parameters allows the user to configure 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: 01 PARAMETER GROUPS |
L |50 SoftPLC |
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 (P0510
and P0511).

P1025 - Control Process Variable Sensor Maximum Level

Adjustable -32768 to 32767 [Eng. Unit 1] Factory Setting: 400
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the maximum 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 (P0510
and P0511).

Through the minimum and maximum level of control process variable sensor and the value of analog input Alx,
we have the line equation for conversion of the Pump Genius control process variable:

P1016 = (P1025 — P1024) x Alx + P1024

Where,
P1016 = Control process variable;
P1024 = Minimum level of control process variable sensor;
P1025 = Maximum level of control process variable sensor;
Alx = Value of analog input Al1, Al2, AI3, Al4 or difference between Al1 and Al2 (A1 — Al2) in %.

3.11 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 (pump) speed driven by CFW-11 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 PO133 and 100.0 % equates to maximum speed programmed in PO134.
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The control process variable is read via an analog input, which requires the chosen input to be appropriately
configured for the purpose.

Parameters Description

The "Academic" structure has been adopted as algorithm for the PID controller. It obeys the following equation:
u(k) =ik —1) + Kp-[(@+ Ki-Ts + (Kd/Ts)) -e(k) — (Kd/Ts) - e(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 sampling time (fixed at 50ms)
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

P1030 — Control Action of the PID Controller

Adjustable 1 = Direct Mode Factory Setting: 1
Range: 2 = Reverse Mode
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter configures the control action of the Pump Genius’s PID controller, by defining the effect of the
error polarity.

Table 3.5 — Description of the control action of the PID controller

P1030 Description

It defines that the control or regulation action of the PID controller will be in direct mode. I.e., the error is 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. |.e., the error is the control process
variable value (P1016) minus the control setpoint value (P1011).

NOTE!

@ The PID control action should 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 filing a
reservoir. Raising the reservoir level (control process variable), requires a 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 control
process variable value, it is necessary to reduce the PID output. Ex: Pump driven by the inverter is
removing fluid from a reservoir. In order to increase the fluid level in the reservoir (control process
variable), it is necessary to reduce the pump speed by reducing the motor speed.

P1031 - PID Proportional Gain

Adjustable 0.00 to 320.00 Factory Setting: 1.00
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the proportional gain value of the PID controller for the Pump Genius.
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P1032 - PID Integral Gain

Adjustable 0.00 to 320.00 Factory Setting: 25.00
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
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: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the derivative gain value of the PID controller for the Pump Genius.

NOTE!

@ The PID controller of the standard Pump Genius Multiplex application is of the academic type. Should
a different structure be adopted for the PID controller (through WLP), then the controller gains must
be re-optimized by the user. PID block input arguments can only be changed in the ladder
application developed with the WLP. Refer to the WLP programming software help topics for more
information on the PID block.

3.12 PUMP GENIUS STARTUP MODES

This group of parameters allows the user to set the conditions to startup the Pump Genius, and it may be:
3.12.1 Wake up and Start Level Mode

= Wake up Mode: Configures the Pump Genius to start the 1% pump and resume control of the pumping when
the deviation between the control process variable and the control setpoint reaches a programmed threshold;

m Start Level Mode: Configures the Pump Genius to start the 1%t pump and resume control of the pumping
when the control process variable reaches a programmed threshold.

P1034 — Control Process Variable Deviation for Pump Genius to Wake up

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 30
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the value to be reduced (direct PID) or increased (reverse PID) to the control setpoint for
resuming control of the pumping. Becoming 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 according to the selection of the engineering unit 1 parameters (P0510
and P0511).
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P1035 - Control Process Variable Level to Starting the Pump Genius

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 180
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the control process variable level for starting the 1% pump and resuming control of the
pumping. With a Direct Mode PID controller, the pumping control will be enabling to start when the control
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 parameters (P0510
and P0O511).
P1036 — Time Delay for Pump Genius to Wake up or Starting by Level
Adjustable 0to 32767 s Factory Setting: 5s
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the waiting time after the condition for wake up mode or start level mode becomes true,
as follows:

m 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 1%t pump to start and pumping control to resume. The P1036 waiting
time restarts from zero, if the Wake up condition momentarily becomes FALSE.

m Start Level Mode: The control process variable Start Level condition as defined in P1035, must remain TRUE
continuously for the time programmed in P1036, in order for the 1t pump to start and pumping control to
resume. The P1036 waiting time restarts from zero, if the Start Level condition momentarily becomes FALSE.

3.12.2 Sleep Mode and Sleep Boost

This group of parameters allows the user to set the conditions to stop the pump, and it may be:

m Sleep Mode: Configures the Pump Genius to stop the last running pump in the pumping control when the
pump motor speed drops below a programmed threshold (low control demand). Even though apparently the
system is off, the control process variable is still monitored for wake up or start level conditions.

m Sleep Boost: Configures the Pump Genius so before stop the last running pump when the pump motor
speed drops below a programmed 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.

P1037 — Pump Motor Speed below which Pump Genius goes to Sleep Mode

Adjustable 0 to 18000 [Eng. Un. 3] Factory Setting: 1250 rpm
Range: 42.0 Hz
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
Description:

This parameter defines the value of the pump motor speed below which the sleep mode can be active when
only one pump is running.
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NOTE!
A setting of “0” disables the Sleep Mode, and the Pump Genius will be enabled according to the
command “Enable Pump Genius” via digital input DI1.

P1038 — Time Delay for Pump Genius goes to Sleep Mode

Adjustable 0to 32767 s Factory Setting: 10s
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
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 sleep mode to be activated and the last running pump in the Pump Genius to be
stopped.

NOTE!

@ The alarm message "A750: Sleep Mode Active (M)" will be generated on the HMI of the CFW-11
inverter is functioning as the master of the Pump Genius, and the alarm message "A750: Sleep Mode
Active (E)" will be displayed on the HMI of the CFW-11 inverters that are function are slaves in the
Pump Genius, to alert that the Pump Genius is in sleep mode.

P1039 - Sleep Boost Offset

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 0O
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the value to be added to the control setpoint in automatic mode to increase the control
process variable before the Pump Genius go into sleep mode. When the control process variable reach the
control setpoint value added to the sleep boost offset, the Pump Genius will go into sleep mode.

NOTE!

@ This parameter is displayed according to the selection of the engineering unit 1 parameters (P0510
and P0511). A setting of “0” disable the sleep boost. This function is only enabled to use for control
action of the PID controller in direct mode (P1030=1).

NOTE!
@ The alarm message “A755: Sleep Boost Active” will be generated on the HMI of the CFW-11 inverter
to alert that the Pump Genius is executing the sleep boost.

P1040 - Sleep Boost Maximum Time

Adjustable 0to 32767 s Factory Setting: 15s
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
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Description:

This parameter defines the maximum time that the control process variable has to reach the control setpoint
value added to the sleep boost offset, i.e., the maximum time that the sleep boost will be active. If the control
process variable does not reach the control setpoint value added to the sleep boost offset during this time, the
Pump Genius will go into sleep mode.

The figure 3.1 presents a timing analysis of the Pump Genius operation with a Direct Mode PID controller when
it is configured for Wake up Mode, Sleep Mode and the Sleep Boost function disabled:

COMMANDS - DIGITAL INPUTS

DI1- Enable Pump Genius

o= o=

DI2 - Enable use of Pump

COMMANDS - SYMBINET NETWORK

Start Pump 1 0

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint : ; 5/‘\ 6; 7 '"éé 9;
Process Variable Deviation for : Do
Gehius to Wake @p :

— : :
- P1036 - Time Delay for Pump Genius
: fo:Wake up :

SPEED OF PUMP (rpm)
P0134 - Maximum Speed Reference

P1 038 - Time Délay for Pump Genius
. goes to:Sleep Mode
¢ |Z :

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 Pump Genius is enabled for operation via digital input DI1. Since the condition to wake up was not
detected, the pumping control remains in the sleep mode;

2 — The control process variable begins to decrease and is lower than the control process variable deviation
programmed for Pump Genius to wake up (P1034); in this moment the time count to wake up (P1036) is
initiated;

3 — The control process variable remains smaller than the control process deviation for Pump Genius to wake
up (P1034) and the time delay to wake up (P1036) is elapsed; at this moment the control (master pump) verify
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which pump have the lower operation time; then the command run is issued via SymbiNet network to the first
pump and resumes controlling the pumping with variable speed;

4 — The inverter accelerates the pump up to the minimum speed. 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 user. The PID controller output increases during the catch-up 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 and
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 the speed for Pump Genius goes to sleep mode threshold (P1037)
and the time delay for Pump Genius goes to sleep mode (P1038) is elapsed; at this moment the control (master
pump) issues the command to stop pumping action, and the last operating pump decelerates;

9 - The inverter driven pump reaches "zero" speed, and remains stopped; at this moment the Pump Genius
goes into sleep mode.

The figure 3.2 presents a timing analysis of the Pump Genius operation with a Direct Mode PID controller when
it is configured for Start Level Mode, Sleep Mode and the Sleep Boost function disabled:
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COMMANDS - DIGITAL INPUTS

DI1- Enable Pump Genius

o= o=

DI2 - Enable use of Pump

COMMANDS - SYMBINET NETWORK

Start Pump 1 0

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint

P1035 - Control Process Variable Level for
Starting the Pump Genius

— : :
: P1036 - Tife Delay for Pump Genius
: Starting By Level :

SPEED OF PUMP (rpm)
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 3.2 — Operation of the Pump Genius for start level mode and sleep mode

1 — The Pump Genius is enabled for operation via digital input DI1. As the control process variable level
condition to start the Pump Genius was not detected, the Pump Genius remains in the sleep mode;

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 moment the time count for Pump Genius starting by
level (P1036) is initiated;

3 — The control process variable remains smaller than the threshold for starting the Pump Genius (P1035) and
the time delay for Pump Genius starting by level (P1036) is elapsed; at this moment the control (master pump)
verify which pump have the lower operation time; then the command run is issued via SymbiNet network to the
first pump and resumes controlling the pumping with variable speed;

4 — The inverter accelerates the pump up to the minimum speed. 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 user. The PID controller output increases during the catch-up phase, raising the
pumping speed. A stabile phase with constant pumping speed may follow;
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6 — The value of the control process variable continues above the setpoint due to a decrease in demand and
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 the speed for Pump Genius goes to sleep mode threshold (P1037)
and the time delay for Pump Genius goes to sleep mode (P1038) is elapsed; at this moment the control (master
pump) issues the command to stop pumping action, and the last operating pump decelerates;

9 - The inverter driven pump reaches "zero" speed, and remains stopped; at this moment the Pump Genius
goes into sleep mode.

The figure 3.3 presents a timing analysis of the Pump Genius operation with a Direct Mode PID controller when
it is configured for Wake up Mode and Sleep Mode with Sleep Boost enabled:

COMMANDS - DIGITAL INPUTS

DI1- Enable Pump Genius

1
0
DI2 - Enable use of Pump :)
COMMANDS - SYMBINET NETWORK
Start Pump 1 . : : : =

CONTROL PROCESS VARIABLE (Eng1)

: 1 P1039 - Sleep Boost Dffset

P1011 - | i !
0 Control Setpoint : il T

P1040 - Sleep Boost :
Maximum Time

MOTOR SPEED (rpm)
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 system controlled as the control setpoint required by the user. At this
moment the value of the control process variable 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 sleep 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 to sleep mode threshold (P1037)

and the time delay for Pump Genius goes to sleep mode (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
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the control setpoint for increase the control process variable; at this moment the count of the 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 control (master pump)
issues the command to stop pumping action 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.

3.13 PIPE CHARGING

This group of parameters allows the user to configure the Pump Genius to execute the pipe charging sequence
using the 1%t pump to be started in the Pump Genius.

The Pipe Charging assures 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 Pump Genius command or an exit from a disabled by fault state. If the control
process variable 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.

P0105 - Enable Pipe Charging (Selection 15t/2" Ramp)

Adjustable 0 = Disable (15t Ramp) Factory Setting: O
Range: 6 = Enable (SoftPLC)
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS |
L [20 Ramps |
Description:

This parameter allows enabling of the pipe charging sequence (assigns to the SoftPLC function the ramp
selection command) using the 1%t pump to be started in the Pump Genius.

NOTE!
The alarm message “A752: Pipe Charging” will be generated in the HMI of the CFW-11 inverter
providing an alert that the Pump Genius is in the pipe charging sequence.

P0102 - Acceleration Time 2

Adjustable 0.0t0999.0 s Factory Setting: 10.0s
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L [20 Ramps |
Description:

This parameter defines a second acceleration time for the inverter driven pump for the purpose of pipe charging.

NOTE!
Refer to the CFW-11 inverter programming manual for more information about the ramp parameters.

P1041 - Pipe Charging Time

Adjustable 0to 32767 s Factory Setting: P1020=0:30s
Range: P1020=1:0s
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
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Description:
This parameter defines the elapsed time for pipe charging.

NOTE!
This parameter has no function when the pump is configured as a slave pump (P1020 = 1).

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 is, however, irrelevant
for the pipe charging sequence):
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COMMANDS - DIGITAL INPUTS

DI1- Enable Pump Genius

DI2 - Enable use of Pump

o= o=

COMMANDS - SYMBINET NETWORK

Start Pump 1 (1) |

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint ===

P10534 - Contrc:pl Processrf Variable Deviation f:or
Pump:Genius to Wake up :

: P1036 - ;Time Deléy for Pump Genius t:o ake up
— : 4. :

1: 2

: P1041 - Pipe Charging Time:

PID CONTROLLER OUTPUT (MV) (%)
100.0 %

SPEED OF PUMP (rpm)

P0134 - Maximum Speed Reference

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

P0133 - Minimum Speed Reference

Figure 3.4 — QOperation of the Pump Genius with pijpe charging
1 — The Pump Genius is enabled for operation via digital input DI1. As the control process variable is lower than

the control process deviation for Pump Genius to wake up (P1034), the time delay to wake up (P1036) is
initiated;
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2 — The control process variable remains smaller than the control process deviation for Pump Genius to wake
up (P1034) and the time delay to wake up (P1036) is elapsed; at this moment the control (master pump) verify
which pump have the lower operation time; then the command run is issued via SymbiNet network to the first
pump. As pipe charging is enabled (P0105), the time count (P1041) is initiated, while the PID controller remains
disabled. The first pump is accelerated to the minimum speed (PO133) with a slower ramp in order to avoid the
“water hammer;

3 — 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). During this time the PID controller remains disabled;

4 — 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 control setpoint required
by the user;

5 — With increasing the pump speed, the control process variable reaches the control setpoint value;

6 — A short time later the control process variable stabilizes and pumping continues at steady speed.

3.14 STARTING AN ADDITIONAL 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 Genius.

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

Adjustable 0 to 18000 [Eng. Un. 3] Factory Setting: 1700 rpm
Range: 57.0 Hz
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
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 required setpoint.

P1053 — Control Process Variable Deviation for Starting an additional Pump in Parallel

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 10
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
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 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 (P0510
and P0511).
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P1054 - Time Delay for Starting an additional Pump in Parallel

Adjustable 0to 32767 s Factory Setting: 2s
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
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.

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 in parallel is detected:

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint - : f S &
1:2: ™~ | P1053 - Cnntr%ocess Variable Deviation for Starting

3Wditiqnal Pump in Parallel

£

— f
- P1054 - Time Delay for Starting an
: additional Pump in Parallel

SPEED OF PUMP (rpm) Do : : _ _

P0134 - Maximum Speed Reference / \ e
P1052 - Pump Motor Speed for Starting L : : ; ;

an additional Pump in Parallel

P0133 - Minimum Speed Reference

Figure 3.5 — Pump Genius operation for starting an addiitional purmp in paralle/

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 pump (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 its maximum 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 necessary 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;

Pump Genius Multiplex | 81



g

Parameters Description

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 accumulated operating 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 pumping capacity, 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 setpoint as required by the user.

3.15 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 Genius.

P1055 — Pump Motor Speed for Stopping one Pump in Parallel

Adjustable 0 to 18000 [Eng. Un. 3] Factory Setting: 1300 rpm
Range: 43.0 Hz
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
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 -35768 to 32767 [Eng. Un. 1] Factory Setting: 0O
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
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 P1056 condition of the logic for stopping one pump in parallel.

NOTE!
@ This parameter is displayed according to the selection of the engineering unit 1 parameters (P0510
and P0511).

P1057 - Time Delay for Stopping one Pump in Parallel

Adjustable Oto 32767 s Factory Setting: 2s
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines a time delay during which both conditions of P1055 and P1056 must remain satisfied
before stopping one of the pumps in parallel in the Pump Genius.
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The figure 3.6 presents a timing analysis of the Pump Genius operation with Direct Mode PID controller, when
the need to stop one pump in parallel is detected:

CONTROL PROCESS VARIABLE (Eng1)

3 7 :
' P1056 - Contryl Process Variable Deviation for

Stoppikg one Pump in Parallel :
: 5: 6:

P1011 - Control Setpoint

12

— :
- P1057 - Time Delay for Stopping
: ‘one Pump in Parallel

SPEED OF PUMPS (rpm)
P0134 - Maximum Speed Reference

P1055 - Pump Motor Speed for Stopping Lo
one Pump in Parallel \
P0133 - Minimum Speed Reference -

Figure 3.6 — Purmp Genius operation for stop one pump in paralle/

1 — The Pump Genius is operating with more than one pump activated and is decreasing its speed 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 process variable deviation from the control setpoint remains lower
than the threshold programmed for 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 operating at their minimum speed
defined by PO133 and the value of the control process variable begins 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 SymbiNet network. From among the activated pumps,
the one with the largest accumulated operating time 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 the user, but the Pump Genius is not yet stabilized;

6 — Eventually, with the continued action of the PID controller, the Pump Genius achieves stabile operation at
the control setpoint as required by the user.
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3.16 FORCING ROTATION OF PUMPS

This group of parameters allows the user to adjust the operating conditions for forcing rotation of pumps in 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 mode), a command is
executed to tumn off the pump is running; at this moment the control (master pump) verify which pump have the
lower operation time; then the command run is issued via SymbiNet network to the first pump and resumes
controlling the pumping with variable speed. With this, the rotation of pumps still done even without the sleep
mode is active.

NOTE!
@ Forcing rotation of pumps is valid only when one pump is running in the Pump Genius.

NOTE!
@ The operation time for forcing rotation of pumps is displayed in P1058.

P1059 - Time Interval for Forcing Rotation of Pumps

Adjustable 0to 32767 h Factory Setting: 72h
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
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 P1060 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 “0O h” enables the test mode, in which at every 60 seconds the logic for forcing rotation of
pumps is enabled.

P1060 — Pump Motor Speed for Forcing Rotation of Pumps

Adjustable 0 to 18000 [Eng. Un. 3] Factory Setting: 0O rpm
Range: 0.0 Hz
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
Description:

This parameter defines the value of pump motor speed below which forcing rotation of pumps becomes
enabled.

NOTE!
A setting of “0” disables the forcing rotation of pumps.

3.17 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 to detect low level for

the control process variable of the Pump Genius. This allows detecting non-ideal conditions of the pumping
operation, for example, a pipe breaking.
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P1026 — 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: 01 PARAMETER GROUPS |
L |50 SoftPLC |
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 level alarm and fault for the control process variable.

NOTE!
@ This parameter is displayed according to the selection of the engineering unit 1 parameters (P0510
and P0511).

P1027 — Time Delay for Low Level Fault for the Control Process Variable (F771)

Adjustable 0to 32767 s Factory Setting: Os
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the waiting time with the low 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 level fault for the control process variable.

3.18 HIGH LEVEL PROTECTION FOR THE CONTROL PROCESS VARIABLE (PIPE OBSTRUCTION)

This group of parameters allows the user to configure the conditions for alarm and failure to detect high level for
the control process variable for the Pump Genius. This allows detecting non-ideal conditions of the pumping
operation, for example, a pipe obstruction.

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: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the value above which a high level alarm 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.
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NOTE!
This parameter is displayed according to the selection of the engineering unit 1 parameters (P0510
and P0511).

P1029 - Time Delay for High Level Fault for the Control Process Variable (F773)

Adjustable 0to 32767 s Factory Setting: Os
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
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 “0 s” disables the high level fault for the control process variable.

3.19 DRY PUMP PROTECTION

This group of parameters allows the user to configure dry pump detection, to protect the inverter driven pump.

P1042 — Motor Speed for Dry Pump

Adjustable 0 to 18000 [Eng. Un. 3] Factory Setting: 1620 rpm
Range: 54.0 Hz
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
Description:

This parameter defines the pump motor speed threshold value, above which evaluation of actual motor torque
to detect the dry pump condition (P1043) is enabled.

P1043 — Motor Torque for Dry Pump

Adjustable 0.0to 100.0 % Factory Setting: 20.0 %
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the pump motor torque threshold value, below which the dry pump condition is
detected, resulting in the alarm message “A780: Dry Pump”.

P1044 - Time Delay for Dry Pump Fault (F781)

Adjustable 0to 32767 s Factory Setting: Os
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the waiting time with the dry pump condition (A780) active, before the dry pump fault
“F781: Dry Pump” is generated.
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NOTE!
A setting of “0 s” disables the dry pump fault.

The figure 3.7 presents a timing analysis of the Pump Genius operation when a Dry Pump Fault is detected:

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint

SPEED OF PUMP (rpm)
P0134 - Maximum Speed Reference
P1042 - Motor Speed for Dry Pump

P0133 - Minimum Speed Reference

TORQUE OF PUMP (%)
100.0 %

: P1044 - Timeﬁ- Delay for Dry Pump Fault
————————————————

P1043 - Motor Torque for Dry Pump l\/\/\]

COMMANDS - DIGITAL OUTPUTS

DO1 - No Fault I

1
0
1
0

DOZ - N > Nx i

Figure 3.7 — QOperation of the Pump Genius for dry pump protection

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 process variable begins to decrease and pump speed begins to increase;
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2 — The pump speed continues to increase and becomes greater than the threshold programmed for detecting
dry pump (P1042);

3 — The pump speed continues to increase and reaches the maximum speed programmed for the pump
(PO134), but as the pump motor torque is still greater than the threshold programmed to detect dry pump
(P1043), 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 variable continues to decrease, the
pump motor torque drops below the threshold programmed to detect dry pump (P1043). At this moment the
time count to generate Dry Pump Fault (P1044) is initiated and the alarm message "A780: Dry Pump" is
generated to alert the user, 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 programmed to detect Dry Pump (P1043). At this
moment the time delay to generate Dry Pump Fault (P1044) is elapsed, and the fault "F781: Dry Pump" is
generated, disabling the inverter driven pump.

3.20 PUMP PROTECTION VIA EXTERNAL SENSOR

This group of parameters allows the user to configure an external sensor (pressure switch, level sensor, etc.) to
protect the inverter driven pump. The sensor can be wired to the digital input DI6.

NOTE!
Enabling the use of an external sensor for pump protection is accomplished by programming the
digital input DI6, as described in section 3.6.

P1045 - Time Delay for Pump Protection via External Sensor (A784)

Adjustable 0to 32767 s Factory Setting: 2 s
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the waiting time with the condition of sensor (DI6) at logic level “0” while the pump is
running, before the 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 via external sensor (DI6).

3.21 CONTROL AUXILIARY VARIABLE FOR PUMPS PROTECTION

This group of parameters allows the user to configure a control auxiliary variable for the protection of pumps of
the Pump Genius. This protection is accomplished by reading a sensor installed on an analog input, and
comparing its value with low level condition. The low level condition is directly associated with pump cavitation
protection.

Cavitation is 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 with the formation of small vapor bubbles
(cavities) in the liquid part. When these cavities, 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 liquid phase. The rapid
implosion of the cavities results in violent shock waves and momentary huge 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:
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m Operation with high level of noise and vibration;
= Impairment of performance, changing the pump characteristics;
m Premature wear of the rotor by removal of metal particles.

Occurrence of pump cavitation can be prevented by avoiding operation with insufficient 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 value that reduces pump suction, thus lowering the pressure
difference between the inlet and outlet of the pump.

P1046 — Control Auxiliary Variable Selection Source for Pumps Protection

Adjustable 0 = Without Protection via Control Auxiliary Variable Factory Setting: O
Range: 1 = Control Auxiliary Variable via Analog Input Al1

2 = Control Auxiliary Variable via Analog Input Al2

3 = Control Auxiliary Variable via Analog Input Al3

4 = Control Auxiliary Variable via Analog Input Al4
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |

Description:
This parameter defines the source of the control auxiliary variable for pump protection.

Table 3.6 — Description of control auxiliary variable source for pump protection

P1046 Description
0 It defines that there is no 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 Al1. The value
is converted according to engineering unit 2 and displayed in parameter P1017.
5 It defines that the source of the control auxiliary variable for pump protection is the value read by the analog input Al2. The value
is converted according to engineering unit 2 and displayed in parameter P1017.
3 It defines that the source of 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.
4 It defines that the source of the control auxiliary variable for pump protection is the value read by the analog input Al4. The value
is converted according to engineering unit 2 and displayed in parameter P1017.

3.21.1 Engineering Unit Configuration

This group of parameters allows 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
183=Hz
14 =HP
15=h
16=W
17 = kW
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18 = kWh
19=H

20 = min

21 =°F

22 = bar

23 = mbar
24 = psi

25 =Pa

26 = kPa
27 = MPa
28 = mwc (meter of water column)
29 = mca (metro de coluna d’agua)
30 = gal

31 =1 (litro)
32 =in

33 =ft

34 =ms

35 =1it3

36 = gal/s
37 = GPM (= gal/min)
38 = gal/h
39=1/s

40 = I/min
41 =1/h

42 =m/s
43 = m/min
44 = m/h
45 =ft/s

46 = ft/min
47 = ft/h

48 = m3/s
49 = m3/min
50 = m8/h
51 = ft¥/s
52 = CFM (= ft3/min)
53 = ft¥/h
54 = kgf

55 = kgfm
56 = Ibf

57 = Ibfft
58 = ohm
59 = rpm/s
60 = mH

61 = ppr

62 =°

63 = rot

Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L 130 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 user parameter that is associated with the engineering unit 2 will be
displayed in this format on the CFW-11 inverter HMI.

NOTE!
The parameters P1017, P1047, P1048, P1049, P1049 and P1051 are associated with engineering
unit 2.
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P0513 — Decimal Point of Engineering

Adjustable 0 = xywz Factory Setting: 1
Range: 1=xyw.z

2 = Xy.Wz

3 = X.ywz
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |

L {30 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 engineering unit 2 will be
displayed in this format on the CFW-11 inverter HMI.

NOTE!
The parameters P1017, P1047, P1048, P1049, P1049 and P1051 are associated with engineering
unit 2.

3.21.2 Sensor Scale Configuration

This group of parameters allows the user to configure the scale of the control auxiliary variable.

P1047 - Control Auxiliary Variable Sensor Minimum Level

Adjustable -32768 to 32767 [Eng. Unit 2] Factory Setting: 0
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the minimum level of the control auxiliary variable sensor for pump protection according
to its engineering unit.

NOTE!
This parameter is displayed according to the selection of the engineering unit 2 parameters (P0512
and P0513).

P1048 — Control Auxiliary Variable Sensor Maximum Level

Adjustable -32768 to 32767 [Eng. Unit 2] Factory Setting: 1000
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the maximum level of the control auxiliary variable sensor for pump protection according
to its engineering unit.

NOTE!
This parameter is displayed according to the selection of the engineering unit 2 parameters (P0512
and P0513).
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The relationship between the analog input, Alx, configured for control auxiliary variable sensor, and the display
value, P1017, in engineering units, is as follows:

P1017 = (P1048 — P1047) x Alx + P1047

Where,
P1017 = Control auxiliary variable;
P1047 = Minimum level of the control auxiliary variable sensor;
P1048 = Maximum level of the control auxiliary variable sensor;
Alx = Value of analog input Al1, Al2, AI3 or Al4 in %.

3.21.3 Pump Protection via Control Auxiliary Variable

This group of parameters allows the user to configure the protection of pump(s) of the Pump Genius Multiplex.

P1049 - Value to detect Low Level of Control Auxiliary Variable

Adjustable -32768 to 32767 [Eng. Unit 2] Factory Setting: 250
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the control auxiliary variable threshold below which the control setpoint will be changed
to the value programmed in P1050. I. e., when low level is detected, the control setpoint can be changed to a
different value (lower), thus assuring a decrease in consumption of the pump, preventing it to operate in
cavitation for example.

NOTE!
@ The alarm message "A774: Low Level of Control Auxiliary Variable" will be generated in the HMI of
the CFW-11 inverter, to alert that the control auxiliary variable is in low level.

NOTE!
@ This parameter is displayed according to the selection of the engineering unit 2 parameters (P0512
and P0513).

P1050 — Control Setpoint in Low Level

Adjustable -32768 to 32767 [Eng. Unit 1] Factory Setting: 160
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the value of the Pump Genius setpoint, when a low level of the control auxiliary variable
is detected.

NOTE!
@ The control setpoint should be adjusted to an appropriate value that reduces the consumption of the
pump to prevent the cavitation.

NOTE!
@ This parameter is displayed according to the selection of the engineering unit 1 parameters (P0510
and P0511).
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P1051 — Hysteresis to reactivate the Control Setpoint

Adjustable -32768 to 32767 [Eng. Unit 2] Factory Setting: 100
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines 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 operate with the control setpoint required by the
user.

NOTE!
This parameter is displayed according to the selection of the engineering unit 2 parameters (P0512
and P0513).

The figure 3.8 presents a timing analysis of the Pump Genius operation when low level of the control auxiliary
variable is detected:

CONTROL SETPOINT (Eng1)

P1011 - Control Setpoint

P1050 - Control Setpoint in Low Level

CONTROL AUXILIARY VARIABLE (Eng2)

‘P10$1 - Hysteresis to reactivate
P1049 - Value to detect Low Level of : 5 3 | the Control Setpoint

Control Auxiliary Variable : 2:

Figure 3.8 — Purmp Genius operation with pump protection via control auxiliary 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 level of the control

auxiliary variable (P1049). At this moment, the value of the control setpoint is changed to the value programmed
as control setpoint in low level (P1050);
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3 — The change of control setpoint results in an increase of the control auxiliary variable and the same reaches
the value programmed to detect low level of control auxiliary variable (P1049), but 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.

3.22 HMI MONITORING

This parameter group allows the user to configure which parameters will be shown on the HMI display in the
monitoring mode.

P0205 — Reading Parameter Selection 1
P0206 — Reading Parameter Selection 2
P0207 — Reading Parameter Selection 3

NOTE!
Refer to the CFW-11 programming manual for more information about the HMI parameters. Some
parameter options have been removed from the configuration wizard.

3.23 READING PARAMETERS

P1010 — Pump Genius Multiplex Application Version

Adjustable 0.00 to 10.00 Factory Setting: -
Range:
Properties: RO
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter indicates the version of the Pump Genius Multiplex application.

P1016 — Control Process Variable

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: -
Range:
Properties: RO
Access groups via HMI: 01 PARAMETER GROUPS |
50 SoftPLC |
Description:

This parameter indicates the value of the Pump Genius process variable according to the source of the control
process variable selected by P1023.

NOTE!
This parameter is displayed according to the selection of the engineering unit 1 parameters (P0510
and P0511).

P1017 — Control Auxiliary Variable

Adjustable -32768 to 32767 [Eng. Un. 2] Factory Setting: -
Range:
Properties: RO
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |

Pump Genius Multiplex | 94



[eq

Parameters Description

Description:
This parameter indicates the value of the Pump Genius auxiliary variable according to the source of the control
auxiliary variable selected by P1046.

NOTE!
This parameter is displayed according to the selection of the engineering unit 2 parameters (P0512
and P0513).

P1018 — Pump Operation Time

Adjustable 0to 32767 h Factory Setting: -
Range:
Properties: RwW
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter displays the operation time of the pump driven by CFW-11 inverter.

It determines which pump will be started or stopped in parallel in the Pump Genius, when all appropriate
conditions are met.

NOTE!
It is possible to change the pump operation time since the motor is stopped.

P1019 - Status of Pump Operation Mode

Adjustable 0 = Master Pump Factory Setting: -
Range: 1 = Slave Pump
Properties: RO
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter displays the pump operation mode in the Pump Genius Multiplex application.

Table 3.7 — Description of the purmp operation rmode in the Pump Genius Multiplex application

P1019 Description

Indicates that this pump is the master of the Pump Genius, i.e., this pump is control the pumping, defining speed reference
through the PID controller and the need for starting or stopping other pumps.

Indicates that this pump is the slave, i.e., this pump is receive from the master pump the speed reference and the Start/Stop
command.

P1058 — Operation Time for Forcing Rotation of Pumps

Adjustable 0to 32767 h Factory Setting: -
Range:
Properties: RwW
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter displays the operation time of the Pump Genius operating with only one pump running for logic
to forcing rotation of pumps driven by CFW-11 inverter.

NOTE!
This operation time will only work on the master pump and can be changed by the user at any time.
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4 CREATION AND DOWNLOAD THE APPLICATION

In order to configure the CFW-11 inverter for Pump Genius Multiplex application, it is necessary to create the
ladder application on the WLP and then download it to the SoftPLC function of the CFW-11 inverter, as well as
the parameter values configured on the configuration wizard.

The following steps show how to create and configure the Pump Genius Multiplex application in the WLP and
how to transfer it to the CFW-11 inverter.

@ NOTE!

The Pump Genius Multiplex application only works on CFW-11 inverter with special firmware
version Ve.5.3x. So upgrading the CFW-11 inverter firmware to the working of this application is
required.

15t Step: Create a new project on the WLP based on the Pump Genius Multiplex ladder standard application.
For this, select Tools, Application, CFW-11, Create, Pump Genius and finally click Multiplex;

it

o T 3
Project View Communicate Help
0| Parameter Values f0 [3)
Project Tree Bar Export Project as Application

Import Application to WLP

| Application
— Multipump
Surface Winder
Crane
Center Winder
 Pump Genius

I [

Figure 4.1 — Create the Pump Genius Multiplex application in the WLP

| Hame ,TI |

2nd Step: Name the new project created;

Multipl
I MiplEs LCancel
E quipment

CRw11 VI
Firmware Yersion

WVeh31 Vl

Figure 4.2 — Dialog to name the new project
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3 Step: Adjust the configuration of the WLP communication interface with the equipment, can be via USB or
serial port (COM1..COMS8). For this, select Communicate and then click Configuration (Shift + F8);
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Figure 4.3 — Agjust the communication interface in the new project

4™ Step: Download the ladder application and user’s parameter. For this, select Communicate and then click
Download (F8);
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[=] Project Edit View Page Insert Tools Build

Communicate | UserBlock Window Help

[=]a]x]

Djsls] @10 Sl = || |
& 2| =| 1] ++] olelsioln]

|| )iz w ] dBl @ =
| Multiplex.idd x
![ & Ladder Diagrams .
i Lo Mutiplexldd M
- Corfiguration Wizards
{.. Master/Slave Pump
Slave Pump
= Monitoring Dislogs
Fump diven by CFW-11 Invetter
- Overview of the Pump Genius Mutip!
Digial Input and Output Status

Download...

Upload...

Online Monitaring
Config Online Monitoring
Menitering Variables
Trend Variables

Monitoring Inputs/Outputs
Monitoring by HMI

Force Inputs/Outputs

General Information

F8
Alt+F8

2

Shift + F9

Ctrl + F9

Alt + F9
Ctrl+Alt+F9

Shift+F8

3

@] 2] | Al 2 s e| 8

EE

sl
3

Eb| 1| ¥ | [GENERAL DESCRIPTION
4 5 6

2 5 7

1en®)

Parameters -
- Parameters -
Parameters -
- Parameters -
Parameters -
- Parameters -
Parameters -
- Parameters -
Parameters -
- Parameters -
Parameters -
- Parameters -
Parameters -
Parameters -
- Parameters -

Anzlog Inputs
Ramps and Speed Limt
Cortrol Frocess Variable
Cortrol Ausiary Variable
FID Cartroller

Wake up and Sleep Mo
Start and Sleep Mode
Pipe Charging

Starting an additional Py
Stopping one Pump in F
Forcing Riotation of Pur
Low and High Level Prc
Dry Pump Protection
Protection via Extemal §
Protection via Control Al

Configuration...

E} Trend Variables Dialog

i Anzlog_lnputs tr

Control_Pump i

. Settings_PIDController tr
Monitoring Variables Didlog
El- Parameters Value Dialog
Parameters_Pump par
i.. Parameters_Pump2par
Parameters_Pump3.par
i Parameters_Pump4 par
- Parameters_Pump5 par

Parameaters Pumnf nar
< i I v

(* Minimum version required: WLP ¥3.93 - CFW11 Va5 31

Development varsion: V2.20 - Size: 15016 bytes =

(* Description: SOFTWARE FOR PUMP GENIUS MULTIPLEX *)

(* DEVELOPED FOR SOFTPLC CFW-11 FREQUENCY INVERTER =)

(* Client: %)

()

="

(o]

(* Copyright (C) 2004 - 2013 WEG S.A. - All rights reservad %)

m

|Download the user program and users parameters configuration to board

[cPwiivesat | |

Figure 4.4 — Download the new project

[Pagel of 117
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Creation and Download the Application

5t Step: Select “User Program” and “Users Parameters Configuration” in the download dialog. Then click “Ok”
to start the transfer to the CFW-11 inverter;

Download &J
¥ User Program

Cancel

Figure 4.5 — Ladder application download dialog

6™ Step: Download the ladder application to the CFW-11 inverter. For this, after the project is compiled and the
CFW-11 inverter is identified, click "Yes" to start the download;

e y
Download Information lé]
Equipament CRWIT 200- 240 74 /74
W53
File Multiples.bin
| Size 15012 Bytes
Date 08/07/2015 I
Time: 15:24:09
Download file?
No I
(e

Figure 4.6 — User prograrm download dialog

7™ Step: Enable the execution of the SoftPLC user program after the download of the ladder application to the
CFW-11 inverter. Click "Yes" to enable the execution of the SoftPLC user program.

WLP V.71 - l-‘-

a—
|9:I WARNING: The user program is disabled. Enable user program?
k.

Figure 4.7 — Enabling dialog of the SoftPLC user’s program

8t Step: Download the user’s parameters configuration of the ladder application to the CFW-11 inverter. For
this, click “Download” in the user parameters configuration dialog; and then, click "Yes" to start the download;

r - a
B ° User Parameters Cnnﬂguralior:__ @
Parameter | Tag 0. H.|R.]5 5 - - -
P1010 G 2 0 1 0 0 0 1 0 0 [ Download Information @
4 0 0 0 1 0 1 1 0|7 | —
P1012 Control Setpoint 1 P10 32768 32767 4 00 0 1 0 1 0 0 Eaf 1
PI013  Conlrol Setpoint 2 P5I0 3768 367 4 0 0 0 1 0 1 0 0 TR LR
P1014 Control Setpoint 3 P10 32768 32767 4 0 0 0O 1 0 1 0 0
P1015 Control Setpoint 4 P10 32768 32767 4 0 0 0 1 0 1 0 0
F1016 Process Variable P10 FER 27ET 4 0 1 0 1 0 1 0 0 File Multiples_prop. pps
F1017 Auiliany Variable Po12 -327EE 327ET 5 0 1 0 1 0 1 0 0
F1018 Purap Operation Time h 1] 32767 o o o o 1 0 1 1 0 Size 360 Bytes
F1019 Status Pump Operation 1] 1 o o 1 0 0 0 1 0 0
P1020  Conlig Pump Dperation i 1 o000 100 101 Do EHOEN)D
F1021 Automatic Change Time ¢ 1} 32767 o0 o0 o0 0 0 1 00D Time 15:25:50
P1022 Cont. Setpoint Source o 8 o o o0 o0 0 0 1 00
P1023 Process Yar. Source 1] 5 o o o o 0o 0 1 o o o Ioad fi?
F1024 P4 Sensor Min Level  PS10 IFER A27ET 4 000 1 0 1 0 0 <~ awrinad fe
Edit .. DOpen ... | Dowrload ... | Close | I Ho
|l

Figure 4.8 — User parameters download dialogs
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Creation and Download the Application

9" Step: Start the configuration wizard setup for Pump Genius Multiplex application. For this, click the
Configuration Wizard “Master/Slave Pump” or “Slave Pump” in the project tree bar according to the pump

operation mode for and follow the steps described in chapter 5;

WEG Ladder Programmer - [PGMPX_CFW11_en]

L e e, 000 0 0 0 eSS BETT ™ FRE 0 O e

[< Project Edit View Page Inset Tools Build Communicate UserBlock Window Help [-I=]x]
D[] Q@ SR 2lclwls el@ ERE Ol el 2] sl sl el

| REllm| 2 el A% 2 RIS 0] B [& £I5t] = 1] Arl] <o f]o]o ]

‘ﬁl@l@lﬂﬂ [GENERAL DESCRIFTION = EH

PGMPX_CFW11_en.ldd x 0 1 2 3 5 6 T 9 -

) Diagramas Ladder
PGMPX_CFW11_enldd
) Asistentes de Corfiguracion
Master/Slave Pump
Slave Pump
£} Didlogos de Menitoreo
Pump driven by CFW-11 Inverer
Overview of the Pump Genius Multipl
Digtal Input and Output Status
Parameters - Analog Inputs
Parameters - Ramps and Speed Limit
Parameters - Cortrol Process Variable
Parameters - Control Ausdliary Variable
Parameters - PID Cortroller
Parameters - Wake up and Siesp Mo
Parameters - Start and Sleep Mode
Parameters - Slsep Boost
Parameters - Pipe Charging
Parameters - Starting an addtional Pt
Parameters - Stopping one Pump in
Parameters - Forcing Rotation of Pur
Parameters - Low and High Level Prc
Parameters - Dy Pump Protection
Parameters - Protection via Edemal
Parameters - Protection via Control Al
B} Diglogos de Trend de Variables
Analog_lnputs ir
Control_Pump ir
Settings_PIDControllertr
Disglogos de Menitorso de Variables
£ Didlogos de Valores de los Pardmetros
i Parameters_Pump 1 par
Parameters_Pump2.par
) P—T— b

n

E('

|| R PMER CFWLLan %)
(* Avthor: WEG %)

s (* Date: 04/13/2016 *)

4| Davslopment varsion: V3.00 - Siza: 14088 bytas

(* Client: %)

(*V2.31 - Repaired logic of Stopping

Pump in Parallel, repaired |

(* Minimum version required: WLP ¥8.96 - CFW11 Ve3.31

el

(* Description: SOFTWARE FOR PUMP GENIUS MULTIPLEX *)

s (* DEVELOPED FOR SOFTPLC CFW-11 FREQUENCY INVERTER *)

o] ¢ 7230 - actosed the Sleep Boost Function and indication of the master pump activein the isital ovipat DO2 ¥)

8] Pips Charzing %)

(* V3.0 - Ratuead the numbar of pumps to five pumps, includsd the indication of the Sleep Mods activs in the digital output

10} DO 2nd changad the lozic of Protaction via Ext. S2nsor )

1] included selection of speed unit (RPM or Hz) )
[Sahs]

(* V3.0 - Changsd ths dafanit value of the paramatars POL06 and the value P1056, changad the logic of £nlt (F739) and

ic of loss of the Master Pump and repaired logic of

*

|Para Ayuda, pressione F1

[cPw11 ves 31

|Pagelof112

Figure 4.9 — Select the configuration wizard for Pump Genius Multiplex

10™ Step: Click "Finish" in the summary of Pump Genius Multiplex configuration;

(@ ———
Report of Master/Slave Pump Configur:

Report of Master/Slave Pump Configuration

% UW1020 {Corfig Pump Operation) = 0
%PD701 (CAN Address) = 1 (1 = Pump 1)
%PD700 {CAN Protocal) = 3 {3 = SymbiNet)
%PD702 (CAN Baud Rate) = 0 (0 = 1 Mbps/Auto)
%PD311 (CAN Bus Off Reset) = 1 (1 = Automatic)
%PD313 {Communication Emor Action) = 0 (0 = Gff)
%PD308 (Serial Address) = 1
%PD310 (Serial Communication Rate) =0
%PD311 (Serial Interface Byte Config) = 0
%PD312 (Serial Protocol) = 2
%PD314 (Serial Watchdog [s]) = 0.0
%PD768 (Group 1 Source Address) = 1
%PD772 {Group 2 Source Address) = 1.000000
%PD776 {Group 3 Source Address) = 1.000000
%PD780 {Group 4 Source Address) = 1.000000
%PD784 (Group 5 Source Address) = 1.000000
%PD788 {Group & Source Address) = 1.000000
%UW1021 (Automatic Master Change Time [s]) =2
%PD220 (LOCAL/REMOTE Selection) = 12 (12 = SeftPLC R
%PD221 (LOCAL Speed Reference) = 0 (0 = HMI)
%PD223 (LOCAL Forward/Reverse) = 2 (2 = Forward/Rever:
%PD224 (LOCAL Run/Stop Command) = 0 {0 = Keys 1.0}
%PD225 (LOCAL JOG Command) = 0 (0 = Disabled)
%PD222 (REMOTE Speed Reference) = 12 (12 = ScftPLC)
%PD226 (REMOTE Forward/Reverse) = 0 (0 = Forward)
%PD227 (REMOTE Run/Stop Command] = 5 (5 = SoftPLC)
%PD228 (REMOTE JOG Command) = 0 (0 = Disabled)
%PD763 {Group 1 Source Register) = 8010
%PD770 {Group 1 Destination Register) = 8020
%PD771 (Group 1 GQuantity of Registers) = 3
%PD773 (Group 2 Source Register) = 8010
%PD774 {Group 2 Destination Register) = 8025
%PD775 (Group 2 Quantity of Registers) =3
%PD777 (Group 3 Source Register) = 8010

< m | 3

||
Pump Genius

Software

Default |

< Back I Finish I

Figure 4. 10 — Summary of Purmp Genius Multiplex configuration
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Creation and Download the Application JmE

11 Step: Send the values of the parameters configured in the configuration wizard of Pump Genius Multiplex
for the CFW-11 inverter. For this, click "Yes" to start sending the values.

WLP V9.80 L=

Configuration Wizard.
l . Send values now ?

Figure 4.11 — Dialog for download the values of configuration wizard

NOTE!

@ After performing these steps, the CFW-11 inverter is configured for Pump Genius Multiplex
application. You need to repeat these steps for the next pump in parallel defining another network
address for it (the address of pump 1 is 1, the address of pump 2 is 2, and so on until the pump 5).

Pump Genius Multiplex | 100



Application Configuration Wizard JI'I-]E

5 APPLICATION CONFIGURATION WIZARD

The Pump Genius Multiplex application can be configured with the WLP (WEG Ladder Programmer) software.
Altogether two configuration wizards are implemented, as follows:

m Master/Slave Pump: This configuration wizard should be used to configure all pumps will operate as
master/slave in the Pump Genius Multiplex;

m Slave Pump: This configuration wizard should be used to configure all pumps will operate as (always) slave in
the Pump Genius Multiplex.

©

NOTE!

Basically after executing a configuration wizard to master/slave or slave pump, you must change the
address of another master/slave or slave pump that data exchange occurs via SymbiNet network
(the address of pump 1 is 1, the address of pump 2 is 2, and so on until the pump 5).

5.1 MASTER/SLAVE PUMP

The configuration of the master/slave pump in the Pump Genius Multiplex is done with the “Master/Slave Pump”
configuration wizard, which consists of an oriented step by step guide for the configuration of the parameters
regarding the application considering the pump network address.

©

NOTE!

When powering up the inverter for the first time follow the steps described in the chapter 5 “First time
Power-up and Start-up” of the CFW-11 user’s guide inverter.

It is recommended to use the V/f control mode for this type of application!

Table 6.1 — Configuration wizard for master/slave purnp

Step

Description WLP Configuration Wizard

General presentation of the application Pump Genius

Multiplex configuration wizard for Master/Slave Pump.

HE B
Pump Genius
Software

oo | | oo [ThwirT] cod | ]
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Application Configuration Wizard

It presents the options to define the communication

interface of the SymbiNet network.

c jcation Interface of the M lave Pump (P1020=0) ||iEg

@ RS4ES

© CaN

Ualalel ;."T‘Egla
Em !H F ; W;
& I

iy o ear
52 belose 5 o the CFW-11 wsar's
qued eguency e

B b s cmameetafend o ket o VT comnlril e e Hh Ty of appbcabion.

It defras 4 W11 ventens

network protocal for this.
T Fihe selector orty el the Fveser s
[ poma | < Back Nests | cancel

It presents the parameters for configuration of the

RS485 communication interface:

P0308: Serial Address RE485 Communication Interface m
P0310: Serial Communication Rate O S e e T—
P0311: Serial Interface Byte Configuration RIS o b asoiny E
POR1L Sevial Interiace Byte Conbguration 0= Shie. . Velop b »
P0312: Serial Protocol PONLZ: Serlsd Protoced 5 = Symbibet -
P0313: Communication Error Action R [ =
POILA: Sarial Wakchdog | T
P0314: Serial Watchdog
2-1
has an address diflerent from the others e
Deefauk I « Back Haad > Cancel
It presents the parameters for configuration of the CAN
communication interface:
P0313: Communication Error Action CAN Communication Interface [ueq
P0700: CAN Protocol ‘ POIDL. CAN Ads (T — -]
P0O701: CAN Address LT [resmne 2]
POTOZ: CAM Raud Rate 0= 1 Mipe/fedn -
P0O702: CAN Baud Rate POPDE: CAN Buts O Reset [Temtomte =]
P0703: CAN Bus Off Reset R R MR R =
2-2

has an address diferent from the others.

| Dot < Back Hedt > Cancet |
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ication Configuration Wizard

=

It presents the parameters for configuration of the
reference commands and the SymbiNet protocol via
RS485 communication interface:

P0220: Local/Remote Selection Source

P0221: Speed Reference Selection - Local Situation
P0222: Speed Reference Selection - Remote Situation
P0223: Forward/Reverse Selection - Local Situation
P0224: Run/Stop Selection - Local Situation

P0225: JOG Selection - Local Situation

P0226: Forward/Reverse Selection - Remote Situation

CAN Communication Interface

POTDL CAN Addreis
PO CAN Protescel
POTOZ CAM Baudd Rate
POT0E CAN Buss OHf Reset

FOILE Communication Eros Action

3-1 P0227: Run/Stop Selection - Remote Situation
P0228: JOG Selection - Remote Situation ' OC‘C@"@‘\'}
P0O768: Enable Pump 1 Address ‘, \
P0772: Enable Pump 2 Address >
PQO776: Enable Pump 3 Address
P0780: Enable Pump 4 Address e it Wl an B
PQO784: Enable Pump 5 Address
P0796: Highest Allowed Address [Suvean] gD ) it {8 et
P1021: Automatic Master Pump Change Over Time in
the event of Master Fails
It presents the parameters for configuration of the
reference commands the SymbiNet protocol via CAN
communication interface:
P0220: Local/Remote Selection Source
P0221: Speed Reference Selection - Local Situation Activation of Pumps in the SymbiNiet Network m
P0222: Speed Reference Selection - Remote Situation ¥ Pa7es: Enable pums 1 Address 50780 rable Pumg 4 Addess
P0223: Forward/Reverse Selection - Local Situation z ::: :::::j‘:: i
P0224: Run/Stop Selection - Local Situation Pl o
P0225: JOG Selection - Local Situation Renas aanids
P0226: Forward/Reverse Selection - Remote Situation PR2I0: LocalRemate Selecin

8-2 P0227: Run/Stop Selection - Remote Situation '3’;:'“:::?;1““-' ) PUZZZ Sphad Auterercs oot
P0228: JOG Selection - Remote Situation % e —
P0768: Enable Pump 1 Address [t = B ———
P0772: Enable Pump 2 Address (== = (== =
PO776: Enable Pump 3 Address o a T
P0780: Enable Pump 4 Address
P0784: Enable Pump 5 Address [ioaasl e

P1021: Automatic Master Pump Change Over Time in

the event of Master Fails
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Application Configuration Wizard

It presents the parameters for the configuration of the
CFW-11 ramps limits and speed:

PO100: Acceleration Time

P0O101: Deceleration Time

P0133: Minimum Speed Reference Limit

P0134: Maximum Speed Reference Limit

Ramps and Speed Limit |||Eg
£\ MoToR
= a SPEED
| PO134
||sm U
o
[0 rB
L]
1t defres the meomum value for enabled
Adatatia Rarge: 010 18000 5m
[ poma | < Back. Hed > Cancal

It presents the parameters for the configuration of the
functions of the CFW-11 digital inputs and outputs:
P0263: DI1 Function

P0264: DI2 Function

P0265: DI3 Function

P0266: DI4 Function

P0267: DI5 Function

P0268: DI6 Function

P0269: DI7 Function

P0270: DI8 Function

P0275: DO1 Function (RL1)

P0276: DO2 Function (RL2)

P0277: DO3 Function (RL3)

P0278: DO4 Function

P0279: DOS5 Function

| Digital Inputs - Inverter

PO DI Function s

PODCA: DL Function aa
[21+ Bl uem o Frams ]

POES: DI Funcion an

Digital Inputs -
Expansion Module (Slot 1)

PO3ES: DIT Function o

0= et Used <]
PO, CA8 Funstion i I
[0 Tt iset -1

Digital Outputs - Inverter

 lueg

POLTE DOL Fundbion (AL auddin
130 Mo Faul -
=

[m]
|

POTT. DO3 Function (RL3) ur, s m

i?ﬂ-ﬂm’??iwmlr‘?ﬁiil" = [ ¥
-4

POUTE: DO Function (RLT) e 55 0

[revone -

Digital Qutputs -
Expansion Module {Slot 1)

FO2TH DO Function i

1D-’hUm1 - |

POUTH DOS Fanction m n

™ - |
SoRPLC

Function for invvester) due to thes pump is mastersave.

“Enable ntha

HOTE | Porameter

Ddaall

It presents the parameter for the source selection of
the control process variable:

P1023: Control Process Variable Selection Source

Analeg Input - Inverter

& 1= g et Al

Process Variable Selection Source (P1023)

]

™ 2= Analog Input AlZ o, 0

8 o Analeg bt AT o 1

£ 3 = Difference batwesn Analog Input ATL and AT (AT1-ALZ)

Analog Input - Expansion Module (Slot 1)

1t defines the source of the contml process varable.

Ddaall

_h

« Back Bt >
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Application Configuration Wizard

It presents the parameters for the configuration of the
control process variable via analog input Al1, Al2, AI3
or Al4 and the engineering unit of the control process Setings of the Process Variabis via Anslog Input AL E
variable: FOLSL AL Sl Function 7= Frocens Vorasis =
P0231, P0236, P0241 and P0246: Al1, A2, A3 and — Lt E
Al4 Signal Function POSLL: Decimul Fok of Englnaaieg Ui 1 Tomwz =
P0233, P0238, P0243 and P0248: Signal Type Al1, oo el
7t;) T | A2, A3 and Al4 - —_—
7-5 P0510: Engineering Unit 1
P0511: Decimal Point of Engineering Unit 1
v | <Buk | Wet> | _cencet |
It presents the parameters for the configuration of the
control process variable via analog input Al1 or Al2,
and of the scale of the control process variable sensor: Process Variable via Analog Input AlL @
P0234, P0239, P0244 and P0249: Al1, Al2, AI3 and
Al4 Offset e TR — (B =—)
P0232, P0237, P0242 and P0247: Al1, A2, Al3 and % o oots
Al4 Gain o~ 8-
8-1 | P0235, P0240, P0245 and P0250: Al1, Al2, AI3 and e
8t_05 Al4 Filter (oxsii e 1
P1024: Control Process Variable Sensor Minimum s
Level (oaoas /
P1025: Control Process Variable Sensor Maximum Ca— 21 s -
Level Yoottty et
(Lo ] sBox | Wets | cencel |
It presents the parameters for the configuration of the
PID controller for the Pump Genius:
P1030: Control Action of the PID Controller BB Cortrliod for e B Gesll m
P1031: PID Proportional Gain T T e—
P1032: PID Integral Gain
P1033: PID Derivative Gain e @ L
_ Q B[]
i e = ? + ol
9 s, e
' ol actien o the o e sonel o)
Reves oo s < PR 1011
(oo <Bock | Wets | coce |
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Application Configuration Wizard

It presents the parameter for the source selection of

the Pump Genius control setpoint:
P1022: Control Setpoint Selection Source Control Setpoint Selection Source (P1022) m
1 = Satpoint wia Anslog Inpat Al
™ 2 = Seepoint via Analog Input A7
3« Setpoint via Analog lnput ALY
4= Setpoint via Anslog Input Al
1§ m Stpoint vis WM of Communication Networks. (#1011
T 6 = Two Setpoints vis Digital Input DM (P1012 snd PI0LY)
£ 7 Thwee Setpesnts via Dhgital Ingun DI4 and DIS (P1012, F1013 and F1014)
1 O e T Setpointy via Dagital Input DI sed DES (P1012, P1013, P1014 and FID1S)
Deefauk « Back Nesd » Cancel
It presents the parameters for the configuration of the
Pump Genius control setpoint via analog input Al1, Al2,
Al3 or Al4: Cantrol Setpoint via Analog Input AL2 E
P0231, P0236, P0241 and P0246: Al1, A2, AI3 and P23 AL Sipl uction -
) ) 258 4 S —
Al4 Signal Function e s—— Lo
P0232, P0237, P0242 and P0247: Al1, A2, AI3 and Ao I .
Al4 Gain
o1 | Po2as, Po23s, PO243 and PO248: Al A2, A3 and T (o )
11-4 | Al4 Signal Type ' é pozsr
- = e
P0234, P0239, P0244 and P0249: Al1, A2, Al3 and ] :
Al4 Offset
P0235, P0240, P0245 and P0250: Al1, A2, Al3 and
Al4 Filter .ﬁnn.._f..‘m....;; g TR e
Deefauk « Back Hd Cancel
It presents the parameters for the configuration of the
Pump Genius control setpoint via HMI of CFW-11:
P1011: Control Setpoint
P1011: Control Setpoint
205 Eng.1
11-5

(Lo ] Back | e

1t defines the vahse of the control setpont of the Purp Gentus vis Bl or Communication
#Adustatie Range: -32763%0 32767 [Engneenng Link 1 defined in P0510.and POST1]
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Application Configuration Wizard

It presents the parameters for the configuration of the

Pump Genius control setpoint via logical combination

of digital inputs DI4 and DI5: Four Control Setpoints via Digital Input D4 and DIS m
P0266: DI4 Function PLOLE Contret Stpeiat 1 T —TT
P0267: DI5 Function P23 Comeet Supoi 2 r—

PLOLE Control Setpoint 3 [BF a1
P1012: Control Setpoint 1 PLOLY: Contrt Sepaint & k1

Digital Inputs - Inverter

P1013: Control Setpoint 2
11-6 | P1014: Control Setpoint 3

to PO268: DM Function

11 -g | P1015: Control Setpoint 4 SR L L )

PO26T: DIS Funexion as
e

of the control sefpont input D84 i 0" and DS in T
#Adustatie Range: -32763%0 32767 [Engneenng Link 1 defined in P0510.and POS11]

Defauk I « Back et » Cancel

It presents the parameter for the source selection of

the Speed Engineering Unit.

Selection of the Speed Engineering Unit (P0514) m!g
© 3mrpm
& e
12
ey <Bark Hed > Concel |

It presents the modes or conditions to startup the
Pump Genius.

= %- Enatie Stesp Made
. and Wake s Moda
13
= Enatile Shap Mode
4 andSunLend Mode
-"

t defines the modes 1o statup the Pump Genua.

[ poma | «Back Her > Cancel
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ication Configuration Wizard

It presents the parameters for the configuration of the

sleep mode and wake up mode:
P1034: Control Process Variable Deviation for Pump
Genius to Wake up
P1036: Time Delay for Pump Genius to Wake up ! }J 1038
P1037: Pump Motor Speed below which Pump Genius B Ca— s
Wake Up Mode
goes to Sleep Mode
P06
P1038: Time Delay for Pump Genius goes to Sleep SRR oo
14 -1 AL v TIMER
Mode P03 Lo 'y
o Sy "“ S
LLL PR w u
O
L of pump motor speed | Asetting of 0"
Adustabie Range: 0.0tc 5000 H
[ poma | < Back Hedt > Camcel |
It presents the parameters for the configuration of the
sleep mode and start level mode:
P1035: Control Process Variable Level for Starting the
Pump Genius
P1036: Time Delay for Pump Genius Starting by Level ! }J 1038
P1037: Pump Motor Speed below which Pump Genius B Ca— s
Start Lovel Mode
goes to Sleep Mode
P1038: Time Delay for Pump Genius goes to Sleep Rfuen | gy oeam TIMER
14 -2 P1035 (l-.
Mode I_I?1D35 - ‘ i Ip__mu_-. 6 m.}“
L of pump motor speed | Asetting of 0"
Adustabie Range: 0.0tc 5000 H
[ poma | < Back Hedt > Camcel |
It presents the parameters for configuration of the
sleep boost:
P1039: Sleep Boost Offset Sleep Boost @
P1040: Sleep Boost Maximum Time I e Soup oot
:‘&gnm
2
o 3 0]6 q
15 : ol
29 bo it see mode. noct
Deefauk « Back Hd Cancel
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Application Configuration Wizard

It presents the parameters for the configuration of pipe
charging using the 15t pump to be started in the Pump
Genius: Pipe Charging 3 [ueq
P0102: Acceleration Time 2 T POIDS: Enable Pipe Charging (Seection 197" Ram)
P0105: Enable Pipe Charging (1%t/ 2@ Ramp /4 oron
Selection) - : R
P1041: Pipe Charging Time e 5
16 _ -
| [Tveonmm ™
v | Omx | Wei> | _cenoet |
It presents the parameters for the configuration of the
conditions for starting an additional pump in parallel in
the Pump Genius: ‘ Conditions for Starting an additions| Pump n Parallel @
P1052: Pump Motor Speed for Starting an additional e (N ————
Pump in Parallel ‘,::n_ _i“ﬁ
P1053: Control Process Variable Deviation for Starting : =
an additional Pump in Parallel E':’E:‘?”"
17 P1054: Time Delay for Starting an additional Pump in F::m .
Parallel BT i
e
Do o sTane
St .
(Lo ] sBock | Wet> | comcl |
It presents the parameters for the configuration of the
conditions for stopping one pump in parallel in the
Pump Genius: ‘ Conditions for Stopping one Pump in Parallel ; @
P1055: Pump Motor Speed for Stopping one Pump in s (N ————
Parallel R cnowen
P1056: Control Process Variable Deviation for =
Stopping one Pump in Parallel :Hf:}“""“
18 P1057: Time Delay for Stopping one Pump in Parallel |::::“m
oL
S
B o
ﬁ;nﬁc:un» b o
(Lo ] sBock | Wet> | comcl |
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Application Configuration Wizard

It presents the parameters for the configuration of the
forcing rotation of pumps in the Pump Genius:
P1059: Time Interval for Forcing Rotation of Pumps ‘ Forcing Rotation of Pumps [ueq
P1060: Pump Motor Speed for Forcing Rotation of
ONE PUMP
Pumps e
ﬂﬁ'mtur _'l
[pross O
19 '
MaTDA P f\‘\ ==
d. A settng of 0"
whare every o
Aduatabie Range: 010 12767 houry
[ poma | < Back Hedt > Camcel |
It presents the parameters for the configuration of the
low level protection for the control process variable
(pipe breaking) and high level protection for process ‘ Low Level Protection (Pipe Breaking) @
variable (pipe obstruction): (
L "“
P1026: Value for Low Level Alarm for the Control &
Process Variable ooz w 'I1MER 027 | ry
P1027: Time Delay for Low Level Fault for the Control 3_““’ ( d : stor e e
0 Process Variable (F771) High Level Protection (Pipe Obstruction)
P1028: Value for High Level Alarm for the Control R | »)
Process Variable g w &
P1029: Time for High Level Fault for the Control pioas “MER e onunr | SIEECEN
Process Variable (F773) L s b
Asstting of "0 the slam
MW:muwmu‘:w-‘mmwmm
[ poma | < Back Haad > Cancel
It presents the parameters for the configuration of the
dry pump protection:
P1042: Motor Speed for Dry Pump ‘ Dry Pump Protection @
P1043: Motor Torque for Dry Pump
) Eme (1
P1044: Time Delay for Dry Pump Fault (F781)
. — ALk
TIMER A
el el _ 1 (i} s — DRY PP
o1 — 00— | B
| o e vy
Er
Mmmh?mm e " %
Aduntabie Range: .0t 5000 He
| Dot < Back Hedt > Camcel |
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Application Configuration Wizard

It presents the parameter for the configuration of the
pump protection via external sensor (DI6):

P0268: DI6 Function

P1045: Time Delay for Pump Protection via External
Sensor (A784)

Pump Pratection via External Sensar (D16)

T Enalile Extermal Senace (D)

PO26E DIG Funcuion aw

22 SENSOR D) |\ TIMER o ir i (=)
Q. [
[ pota <Back | Hed> Cancel
It presents the parameter for the source selection of
the control auxiliary variable for pump protection:
P1046: Control Auxiliary Variable Selection Source for Control Auioy Vol Surc for Pump Protecton (1646 . Iﬁg
Pump Protection
0= Without Pratection via Control Auciiary Varuable
Analog Input - Inverter
1= Analo Input AlL o
2= Ansiog gt ALZ aLis — :
23 h:.:lng Input - Expansion Module (Slot 1)
3 = Anaiog Input ATE an 1
I—v
(ol 1 A3 1 4
[ pota <Back | Hed> Cancel
It presents the parameters for the configuration of the
control auxiliary variable for pump protection via analog
input Al1, Al2, AI3 or Al4, and the engineering unit of Control Ausiliary Variable via Analog Input Al |ijeg
the control auxiliary variable: P2 AL Signl Fusction
P0231, P0236, P0241 and P0246: Al1, Al2, AI3 and z: :mm.:”
Al4 Slgnal Function POSL3: Decimal Foint of Enginesring Unit 2 o =]
P0233, P0238, P0243 and P0248: Al1, Al2, AI3 and
Analog Input - Expansion Module (Slot 1)
24-1 | A4 Signal Type
to . . B Aralog b "
24 - 4 | P0512: Engineering Unit 2
P0513: Decimal Point of Engineering Unit 2
imhm{u!-m:l;; 0, "Conteel Auwdliary Varbla™ in this SORPLL apphestion
HOTE! Poameter
[ pota <Back | Hed> Cancel
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It presents the parameters for the configuration of the
control auxiliary variable for pump protection via analog
input Al1, A2, AI3 or Al4, and the scale of the control
auxiliary variable sensor for pump protection:

P0232, P0237, P0242 and P0247: A1, Al2, AI3 and
Al4 Gain

P0234, P0239, P0244 and P0249: A1, Al2, AI3 and

‘ Control Auxiliary Variable via Analog Input Al3 |ii!!|

i (% )

% oz
A3 HEAD X - B |

25 _ -1 A|4 Offset Scale of the Control Auxiliary Variable Sensor for Pump Genius
to
_ P0235, P0240, P0245 and P0250: Al1, Al2, Al3 and - T e
25-4 Plots .
Al4 Filter |_|—'.m w1
P1047: Control Auxiliary Variable Sensor Minimum O A
Level 2 ) S —_— TR
P1048: Control Auxiliary Variable Sensor Maximum S
mw;uﬁwsm o
Level
[ oo | Back | Wet> | cance |
It presents the parameters for the configuration of the
pump protection via control auxiliary variable:
P1049: Value to detect Low Level of Control Auxiliary
Variable
P1050: Control Setpoint in Low Level
P1051: Hysteresis to reactivate the Control Setpoint
26
o
R TS R R R
| Dot < Back Heat > Cancel
It presents the parameters that define which variables
will be shown on the HMI display in the monitoring
mode:
HMI Manitaring
P0205: Reading Parameter Selection 1
P0206: Reading Parameter Selection 2 A ——
P0207: Reading Parameter Selection 3
. el
[ pota
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It presents a summary with all the parameters

Master/Slave Pump configuration wizard.

configured of Pump Genius Multiplex application by the

Summary Configuration

Highest Alowed Address) = 6 (5]
OCALREMOTE Sedsctieni » 12 (12 » SHPLE R
LOCAL Speed Federener] = 0/ = HM)

Secal Commurscation /8]
{Sosal Interince Byte Condg) « 00 = 3bks,ro, 18

-

“—

§
i

of Regates) = 3
curce Regter = 10
esinaton Regsier)

[ T
Pump Genius

« Back Finish

Cancel
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Application Configuration Wizard JmE
5.2 SLAVE PUMP

The configuration of the slave pump in the Pump Genius Multiplex is done with the “Slave Pump” configuration
wizard, which consists of an oriented step by step guide for the configuration of the parameters regarding the
application considering the pump network address.

NOTE!

@ When powering up the inverter for the first time follow the steps described in the chapter 5 “First time
Power-up and Start-up” of the CFW-11 user’s guide inverter.
It is recommended to use the V/f control mode for this type of application!

Table 5.2 — Configuration wizard for slave purmp

Step Description WLP Configuration Wizard
General presentation of the application Pump Genius

Multiplex configuration wizard for Slave Pump.

m N
Pump Genius
Software
X |

j Diefauk : . x l Mead > I Cancel |

It presents the options to define the communication
interface of the SymbiNet network.

Communication Interface of the Slave Pump (P1020=1)

]

@ RS4ES

© CaN

l: 8 3 ot = .
!!: 7] i e s

E EF EE CRE
I @ 8@ 8 8
ro if"' *;ni. I!“"r *‘%Th

Supph

w "

Tha CFW-L1 parmitens  the “Configuestion Wizard only the spphciton

52 Bl Aol the e deieribed in chapter 5. TFirst time Fowee-up and Stan-up” of the CFW- 11 users
uitle requemcy rmverier

B secomamanded 1o uie the V) T ekl mosde for e Type ul applcation.

1t definas thy & o CFW-11 imvenens, g the Symbshat
network protocal for this.
HOTE! ¥ the selection was changed, onfy wil be acoept afier the Imvener is tumed of and on sgan.

[Cooma | <Back Haad > Cancel
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Application Configuration Wizard

It presents the parameters for configuration of the
RS485 communication interface:
P0308: Serial Address RS435 Communication Interface [ueq
P0310: Serial Communication Rate ook S e S —
P0311: Serial Interface Byte Configuration RIS o b asoiny B
POF1L Sevial Intertace Byte Conbgueation [oetoberm T ]
P0312: Serial Protocol PO Seriad Protncal T |
. . . . POX1E Communication Erme Artion | |
P0313: Communication Error Action
POILA: Sarial Wakchdog T
P0314: Serial Watchdog
2-1
has an address diflerent from the others Hhin
| Dol | < Back Bt » Cancel
It presents the parameters for configuration of the CAN
communication interface:
P0313: Communication Error Action CAN Communication Interface [ueq
P0700: CAN Protocol POIDL. CAN Ads [ — |
P0701: CAN Address LT [resmne 2]
POTOZ CAN Raud Rate !E = 1 Mipn/hidn -
P0O702: CAN Baud Rate PR CAM Bt O Reset [Temtomte =]
. POULE Communication Ermr Action 0 =08 -
P0O703: CAN Bus Off Reset E B
2-2
has an address diflerent from the others it
| Dol < Back Bt » Cancel
It presents the parameters for configuration of the
reference commands and the SymbiNet protocol via
RS485 communication interface:
P0220: Local/Remote Selection Source Atheation of Maimga 1 i Symiibien Netwark m
P0221: Speed Reference Selection - Local Situation W Pares: Erable i 1 Adaress | P Enable g 4 Adoress
P0222: Speed Reference Selection - Remote Situation R S S i
¥ POTTE Enable Pumg 1 Address POTHE Mughest Aicwed Addrewy
. i i i I v!
P0223: Forward/Reverse Selection - Local Situation -
P0224: Run/Stop Selection - Local Situation elerencs Cammmanits
P0225: JOG Selection - Local Situation POZ20. LotalRemate Selection
3.1 T —
P0226: Forward/Reverse Selection - Remote Situation PO2ZL: Spand Brdsenca ¢ Loca I FALTE Sabd it et
be T P T ——
P0227: Run/Stop Selection - Remote Situation P o] B
P0228: JOG Selection - Remote Situation % W%
PQO768: Enable Pump 1 Address (== = ot =l
PQO772: Enable Pump 2 Address
.Ad-:::'-v e le. 1 inthe Symbsdiet Protocol
PQO776: Enable Pump 3 Address
PO780: Enable Pump 4 Address [ioaasl e e e
PQ0784: Enable Pump 5 Address
P0796: Highest Allowed Address
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Application Configuration Wizard

It presents the parameters for configuration of the

reference commands and the SymbiNet protocol via

CAN communication interface:

P0220: Local/Remote Selection Source Activation of Pumps i the SymbiNet Network [ueq

P0221: Speed Reference Selection - Local Situation ¥ PO7ss: Enable rump 1 Address | ¥ P07ED. rabie Pumg ¢ Adarers

P0222: Speed Reference Selection - Remote Situation R S ot
[ POTTE Enable Pump 1 Address.

P0223: Forward/Reverse Selection - Local Situation

P0224: Run/Stop Selection - Local Situation

Reference Commands

P0225: JOG Selection - Local Situation PR220: LocaRemate Sekction
3 - 2 3 = LR Key (REMOTE) "I

P0226: Forward/Reverse Selection - Remote Situation P25 e aduamn W LoEd I P2 Shabt o e e

Torn T T T —
P0227: Run/Stop Selection - Remote Situation P oy b
P0228: JOG Selection - Remote Situation [, ——— P
P0768: Enable Pump 1 Address Tt = === x
PO772: Enable Pump 2 Address o o 3 AT
PQO776: Enable Pump 3 Address
P0O780: Enable Pump 4 Address o] T

PQO784: Enable Pump 5 Address

It presents the parameters for the configuration of the

CFW-11 ramps and speed limits:

P0100: Acceleration Time Ramps and Speed Limit

]

P0101: Deceleration Time

P0133: Minimum Speed Reference Limit : N
e

P0134: Maximum Speed Reference Limit o

K
L]
 defines the maomue value for enabled
Aduatatie Range: 10 18000 pm
[ poma | < Back. Hed > Cancal

It presents the parameters for the configuration of the

functions of the CFW-11 digital inputs and outputs:

P0263: DI Function B viiviis oighatOutpus - tmverer [UE
P0264: DI2 Function PO26, DI Function s
T - | POZPS: DOI Function () avsaan
P0265: DI3 Function P ’ = —
POES: DI Function am POCTE DOD Functon (RLT) o 55
P0266: DI4 Function [rrrir m—— = 0 ([
POES: DM Function on Ly L
P0267: DI5 Function [;;:‘n':m.... :|'|t FO21: DG Funciion () a, s am | ’
X 'ﬁ 0 = ot Lised -
P0268: DIB Function e ,
5 [oetotised =]
P0269: DI7 Function
Digital Inputs - Digital Outputs -
P027O D|8 Functlon Expansion Module (Slot 1) Expansion Module (Slot 1)
POZES DIT Function @ POITR DO Fanction m
P0275: DO1 Function (RL1) T — . T — B
P:f.':‘m Function u - J '::;LD::,:“WM - 4 |
P0276: DO2 Function (RL2) fo=Ra g B ‘ =
P0277: DO3 Function (RL3) 1 dsmtotr
P0278: DO4 Function
P0279: DO5 Function [ odw 8otk | Wets | Conenl
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Application Configuration Wizard

It presents the parameter for the source selection of
the Speed Engineering Unit
Selection of the Speed Enginearing Unit (P0514) m
[ TS
6
Defk <Bark Ned » |
It presents the parameters for the configuration of pipe
charging using the 15t pump to be started in the Pump
Genius: Pipe Charging [ueg
P0102: Acceleration Time 2 a5 i g Bl 1
P0105: Enable Pipe Charging (1°/ 2@ Ramp /K vioTos
- IPEED
Selection) i
P1041: Pipe Charging Time i | >
7
r—— : i %
ooz | TIMECH sieat ..,
T — ¢ =
[ poma | «Back Haad > Cancel
It presents the parameters for the configuration of the
dry pump protection:
P1042: Motor Speed for Dry Pump ‘ Dry Pump Protection [ueq
P1043: Motor Torque for Dry Pump
mww f“ _'|
P1044: Time Delay for Dry Pump Fault (F781)
[P0z (> =) (=)
. — ALk
s ﬂe'gﬁ L | S
8 — (< = Amull
Er |
motor speed o detect the dry pump ®
Adustabie Range: 0.0tc 5000 Hz
[ poma | < Back Hedt > Camcel |
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ication Configuration Wizard

It presents the parameter for the configuration of the
pump protection via external sensor (DI6):

P0268: DI6 Function

P1045: Time Delay for Pump Protection via External
Sensor (A784)

T Enalile Extermal Senace (D)

PO26E DIG Funcuion aw

Pump Protection via External Sensor (DIG)

ENABLE
DETECTION
9 4
SES0R 00 TIMER _nsrauan | [
1 Q. [
| Dot | « Back Had > Cancal
It presents the parameters that define which variables
will be shown on the HMI display in the monitoring
mode: HMI Monitoring
P0205: Reading Parameter Selection 1 79205 Rending PacametesSeection 1 |
- . —
P0206: Reading Parameter Selection 2 =
P0207: Reading Parameter Selection 3 P
et
10
| Dot « Back Had > Cancal

It presents a summary with all the parameters
configured of Pump Genius Multiplex application by the

Slave Pump configuration wizard.

i

g
=, =
SERETTELEE
£
3

g
2

&
3
HiY

Howed Addes) « 6 (5]

R
84

Spoed Federence] = 0 {1

MOTE Selaction) » 12 (12 « ShPLC R
= HMI

e

o

P02 KOG
WPD222 (REMOTE
o

o

e Fegisoen w;n‘
zurte -
waton Regater) « 2025

Regaten) = 3
e Regater] « 8010
=

PRury/Stop Command) = 0 (0 » Keys L0}
Command) - 0 {0 - Cuabled)

Soeed Reference) = 12 (12 = SoPLD)

Forword Teverse] = 0 =

WMI;G;;ES-WLQ

Source Fegisier) = B0

Jestrugon Regeter) = §020

[
Pump Genius
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6 DOWNLOAD DIALOG BOXES

Through the WLP it is possible to download the user’s ladder program, the configuration of user’s parameters
and the values configured in the configuration wizard. Below is a presentation of the main download dialogs to

the CFW-11 inverter.

NOTE!

Refer to the help topics in the WLP programming software for more details on the download.

Table 6.1 — Download dialog box for the Pump Genius Multiplex application

Description

WLP Download Dialog Box

Download dialog box of the application developed with
the WLP containing the following options:
m User Program;

m Configuration of the User’s Parameters.

Download _—

.

¥ User Program

==
Cancel

User program download dialog box containing:
m Characteristics of the connected equipment;
u Name of the file to be downloaded;

m Size of the application to be downloaded;

u File compilation date;

u File compilation hour;

= Command to transfer or not the compiled application.

-
Download Information

=)

=

Equipament CRw/17 200 - 240 78,/ 74
V531

File: [ Muliplesbin
Size 18012 Bytes i
Date ’W
Time: ’W

Download file?

Configuration of the user parameters dialog box

containing:
- Parameter number. [ #  User Parameters Covnﬁguraliun‘- ‘ g-‘
= Name assigned to the parameter by the user; Parameter | Ta LT 'um : - -- i |:|
000 000 2 0 0 1} 1} i} i} 3
B : . P1011 Control Setpoint F510 -327E8 32767 4 0 0 0 1 o1 10 |7
= Unit assigned to the parameter by the user; PIM2  Control Setpoint 1 PEI0 3782 aE7 4 0 0 0 1 0 1 0 0
L. X P1013 Cantral Setpoint 2 PE10 -32768 32767 4 0 0 0O 1T 0 1 0 0
u Minimum and maximum values; P14 Control Setpoint 3 P510 G27E8 3267 4 0 0 0 1 0 1 0 0
P15 Control Setpoint 4 Fa10 -327E8 327ET 4 0 0 0 1 o1 o o
P i+ . P101E Process Wariable P510 -327eR 32767 4 0 1 o1 o1 o o
= Number Of deC|ma| pOSItIOnS, P17 Auxiliary Wariable P512 -32768 32767 5 0 1 o1 o1 o o
. . . . . . . P1018 Pump Operation Time h i} 32767 o o o 0o 1 o 1 1 i}
m Options for visualization in hexadecimal format, with PI0TS  Status Pump Operation 0 1 00 1 00 0 1 00
P1020 Config Pump Dperation 1] 1 o 0o 0 1 o o 1 00 il
i H i 0 i i P1021 Automnatic Change Time ¢ 1] 32767 o 0o 0 oo o 1 00
sign, ignoring the password, visualization on the HMI, P o e oo a : R R
. . . F1023 Process War. Sounce o ] o o0 0 o o o1 o o |
retentive and for change confirmation; P1024 PV SersorMin Level  P510 32768 W7 4 0 0 0 1 0 1 0 0 =
= Commands for opening, editing, performing the Edit. Open.. |[Downibad..|  Cose i
download and for closing the dialog box of the user - — .
parameters.
Dialog box for the download of the values configured with -
} , wip va0 S ==
the master/slave pump or slave pump configuration —
wizard. Configuration Wizard.
Send values now ?
No |
|
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Monitoring Dialog Boxes
7 MONITORING DIALOG BOXES

It is possible to monitor and change the parameters of the Pump Genius Multiplex application through the WLP.

Table 7.1 — Monitoring dialogs of the Pump Genius Multiplex application

Description

WLP Monitoring Dialog

Monitoring of the pump driven by CFW-11 inverter. It
permits visualization of the following variables:

m Actual control setpoint and control process variable
displayed as engineering unit 1;

m Control Auxiliary variable as engineering unit 2;

m Configuration of pump in the SymbiNet network;

= Configuration of pump operation;

= Operation time, frequency, current, torque and speed of
pump driven by CFW-11 inverter;

u PID controller output;

= Status of the pump status indicating: command for
enable Pump Genius via DI1, command for enabling use
of pump via DI2, status of sleep mode, sleep boost, pipe
charging, forcing rotation of pumps, low level and high
level of control process variable, low level and high level of
control auxiliary variable, dry pump condition, and status
of external sensor (DI6);

m Status of SymbiNet network configuration indicating:
network configured, pump with the master function, error
of master pump configuration, loss of the master identified
by slave and acknowledging SymbiNet network;

m Status of CFW-11 inverter indicating: general enabled,
motor running, forward, remote situation, subtension,
alarm active and fault active;

m Present alarm and fault;

= Command for reset of faults.

Overview of the Pump driven by CFW-11 Inverter

[eq

4

Actual Control Setpoint I 20.0|psi

Control Pracess Variable 19.9|psi
Control Auxiliary Variable no[c = b
- = = = L = PUMP 1 = MASTER/SLAVE
Frequency 60.0 Hz Speed GDDI Hz
Current 19 A PID Controller Qutput 1000 %
Torque €95 %
Pump Status Pump Status Pump Status CFW-11 Status

@ En Pump Genius (DI1)
@ Enable Pump (D12)

(@ Low Level Pracess Var,
Q High Lavel Process Var.

@ symbiNet Configured
0 Master Pump

@ Genenl Enabled
0 Motor Running

@ Sleep Mode @ Low Level Auxiliary Var. @ Master Config. Error @ Forward
i@ Sieep Baost i@ Dry Pump @ Loss of the Master i@ REMOTE Situation
@ Pipe Charging (@ External Sensor (DI6) @ Acknowledge SymbiNet (g Subtensian
(@ Forc. Ratation of Pumps @ Alam
@ Faut
Alarm and Fautls
Present Alarm: |
Present Fault | Fault Reset I

Monitoring of the status of Pump Genius Multiplex. It
permits the visualization of the following variables:

= Indication that the pump is being monitored;

m Actual control setpoint and control process variable
displayed as engineering unit 1;

m Operation time of pumps 1, 2, 3, 4 and 5;

m General status of pumps 1, 2, 3, 4 and 5 indicating:
SymbiNet network configured, pump with the master
function, command for enable Pump Genius via DI1,
command for enable use of the pump via DI2, pump
running, pump in remote situation and pump in fault;
m Present alarm and fault of the pump in monitoring;
= PID controller output, motor speed, motor current and

motor torque of the pump in monitoring.

Overview of the Pump Genius Multiplex

[eg

[ [MORITORING PUMP 1

Actual Contral Setpoint i a0 |ps
Cantrol Process Varable E 13!{:—
i

Caq _N
v-g
be

:_"3--‘ ¥ _.,.'
v, § I =

. .

. .
B "

&

Pump 1 Status Pumgp 2 Status Fump 3 Status Pump 4 Status Pump 5 Status
@ Sytiet Conbpured (@ ' @ @ @ Sretitin oty
@ Mt g @ Master Pump & Master Pumrg i Muiter Puny I Muster Purrgs
P B P Genais (0 i 0 P Gesus (I I B0 P G L A 0P Gena DI (g B Pump Géaiu (N1
@ trtierump i g inabs e g 5 i tnati @ 1
igh uinsing i@ Rnning i) Punning i@ Bunning g Rusning
@ remare i Remene i) Remene i Remese i Remane
I Fauir @ fauh i Fauh o Fau i Fauht

Alarms and Fatts Varisbles of the Pump in Monitaring

Present Alarm: |

PID Controller Output | 1000 % Mator Current 15 A

Prasant Faule [

WO[H  MatarTorue [ G35 %

Mintar Speed
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Monitoring of the status of commands made at the pump
driven by CFW-11 inverter. It permits the visualization of
the following variables:

m Present status of CFW-11 digital inputs;

m Function of digital inputs for Pump Genius;

m Present status of CFW-11 digital outputs;

= Function of digital outputs for Pump Genius

Digital Inputs - Inverter

Digital Outputs - Inverter

PO263; DI1 Function (1s)

21 = Enable Pump Genius

PO264: DI2 Function as)

21 = Enable use of Pump
P0265: DI3 Function a7)
0= Mot used L

PO266; DI4 Function (1s)
0= Not used
PO267; DIS Function as)
0= Not used

(S = o) = <) 7]

T
PO268: DI6 Function o
= Not used

Digital Inputs -
Extension Module (Slot 1)

P0269: DI7 Function o)
0= Not used —*

P0270: DI8 Function @ _|—’
0= Not used

P0275: DO1 Function (1.22.23
13 = No Fault

P0276: DO2 Function 24, 25, 26
2=N>Me

P0277: DO3 Function (27, 28, 29

28 = AT70/T72 or FTT1/FT73

Digital Outputs -
Extension Module (Slot 1)

PO278: DOA Function o

0= Mot Used — @
PO279: DOS5 Function @ _‘—i C @
0= Not Used ®

It shows the parameters for reading the Pump Genius
signals via the CFW-11 analog inputs. It permits the
modification and visualization of the following variables:
= P0018: Al1 Value;

= PO019: AI2 Value;

= P0029: AI3 Value;

= PO021: Al4 Value;

= P0232: Al1 Gain;

= P0234: Al1 Offset;

m P0235: Al Filter;

m P0237: A2 Gain;

m P0239: A2 Offset;

m P0240: AI2 Filter;

= P0242: AI3 Gain;

m P0244: AI3 Offset;

m P0245: AI3 Filter;

m P0247: Al4 Gain;

m P0249: Al4 Offset;

m P0250: Al4 Filter.

Analog Input AIL

P0234
AL OFFSET
Al READ 4,@

Analog Input AI2

000 % |
P0232 Po018
ATl GAIN AlL VALUE
—| 1.000 —DB—O 005 «

P0239

Al4 READ

AIZ OFFSET 0o npr?%dr? 025 -
P0237 P0019
AlZ GAIM Al2 VALUE
K2 RERD 4.@—. [—T —.& —
Analog Input AI3
Po2as oo | poz2as, 000 -
P0242 P0020
AlZ GAIN Al VALUE
K3 RERD H@% [—T 4.!!—. —
Analog Input Al4
pozs, oo | po2so. 000 .

It shows the ramp and speed limit parameters of the
CFW-11 inverter, configured for the pump of the Pump
Genius. It permits the modification of the following
variables:

m PO100: Acceleration Time;

m PO101: Deceleration Time;

= P0133: Minimum Speed Reference Limit;

m P0134: Maximum Speed Reference Limit.

Ramps and Speed Limit

I ¢\"\ MOTOR
4 SPEED
P0134
MAAXIMUM SPEED
1800 pm
e

MINIMUM SPEED ‘ o=

1200 (m . : ; | -g
— — |
ts]
P0O100 PO101
ACCELERATION TIME DECELERATION TIME
| 50 5 | 50 =
—— Lo
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It shows the setting parameters of the control process
variable. It permits the change and visualization of the
following variables:

m P1024: Control Process Variable Sensor Minimum
Level;

m P1025: Control Process Variable Sensor Maximum
Level;

m Value of control process variable (P1016) displayed as
engineering unit 1;

m Value of analog input selected for control process

variable in %.

{szs
MAXIMUM LEVEL

P1016
PROCESS VARIABLE

0.0|psi

1024
MINIMUM LEVEL

Control Process Variable

PV [eng. 1]

400 eng. 1

00 eng1

0.0

Alx VALUE

0.05

%

100.0  Alx VALUE [%]

It shows the setting parameters of the control auxiliary
variable. It permits the change and visualization of the
following variables:

m P1047: Control Auxiliary Variable Sensor Minimum
Level;

m P1048: Control Auxiliary Variable Sensor Maximum
Level;

m Value of control auxiliary variable (P1017) displayed as
engineering unit 2;

m Value of analog input selected for control auxiliary

variable in %.

MAXIMUM LEVEL

[Pmaa

P1017

AUXILIARY VARIABLE

MINIMUM LEVEL

Control Auxiliary Variable

[E=SE==

[eq

Auiliary Var,
[eng- 2]

1000 eng 2

0.0/ %

00 eng2

Alx VALUE

0.00

%

1000 Alx VALUE [%]

It shows the Pump Genius academic PID controller
adjustment and operation parameters. It permits the
modification and visualization of the following variables:
m P1011: Control Setpoint (read and write);

m P1012: Control Setpoint 1;

u P1013: Control Setpoint 2;

u P1014: Control Setpoint 3;

m P1015: Control Setpoint 4;

m P1016: Control Process Variable;

= P1030: Control Action of the PID Controller (direct mode
or reverse mode);

m P1031: PID Proportional Gain;

= P1032: PID Integral Gain;

m P1033: PID Derivative Gain;

= Output (MV) of academic PID controller in %.
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It shows the operation parameters for executing the start
and stops the Pump Genius with Wake up Mode
configuration. It permits the modification and visualization
of the following variables:

= P1011: Control Setpoint;

m P1016: Control Process Variable;

= P1030: Control Action of the PID Controller (direct mode
or reverse mode);

m P1034: Control Process Variable Deviation for Pump
Genius to Wake up;

= P1036: Time Delay for Pump Genius to Wake Up;

= P1037: Pump Motor Speed below which Pump Genius
goes to Sleep Mode;

= P1038: Time Delay for Pump Genius goes to Sleep
Mode;

m Motor speed reference in Eng. Unit 3;

m Value of the time elapsed for Pump Genius to wake up;
= Value of the time elapsed for Pump Genius goes to
sleep mode;

m Indication of wake up mode active;

m Indication of sleep mode active.

It shows the operation parameters for executing the start
and stops the Pump Genius with Start Level Mode
configuration. It permits the modification and visualization
of the following variables:

= P1011: Control Setpoint;

m P1016: Control Process Variable;

m P1030: Control Action of the PID Controller (direct mode
or reverse mode);

m P1035: Control Process Variable Level for Starting the
Pump Genius;

= P1036: Time Delay for Pump Genius to Starting by
Level;

m P1037: Pump Motor Speed below which Pump Genius
goes to Sleep Mode;

= P1038: Time Delay for Pump Genius goes to Sleep
Mode;

m Motor speed reference in Eng. Unit 3;

m Value of the time elapsed for Pump Genius starting by
level;

m Value of the time elapsed for Pump Genius goes to
sleep mode;

= Indication of start level mode active;

m Indication of sleep mode active.

Sleep Mode m Eu

m%ipseo 4 \-\ Is,
I B C
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P1037 i @
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I 120[H:
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s
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16
PROCESS VARIABLE

| 183 o 1

P1011
CONTROL SETPOINT
200 .1

17.0 (eng.1

-

p
P1034
DEVIATION TO WAKE UP

I 30 eng1
—

P1016
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P1030
CONTROL ACTION

Direct Mode

TIME ELAPSED

I 200 ang 1 | 0 .

1011
CONTROL SETPOINT

I 208 eng 1 230 eng.1

P1034
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| EXT
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TIMER
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It shows the operation parameters of sleep boost function.
It permits the modification and visualization of the following
variables:

= P1011: Control Setpoint;

m P1016: Control Process Variable;

m P1039: Sleep Boost Offset ;

m P1040: Sleep Boost Maximum time;

= Maximum time value elapsed of sleep boost;

m Indication of the sleep mode and sleep boost active.

[E=E——

Sleep Boost

|

P1016

PROCESS VARIABLE

00 enga
0o
CONTROL SETPOINT

280 ong 1

P103

9
SLEEI BOOST OFFSET

0
>LEFJ BOOST MAX. TIME
15 s

TIME ELAPSED
0«

It shows the operation parameters for pipe charging using
the 1t pump to be started in the Pump Genius. It permits
the modification and visualization of the following
variables:

m PO102: Acceleration Time 2;

m P0133: Minimum Speed Reference Limit;

m P1041: Pipe Charging Time;

m Value of the time elapsed of the pipe charging;

m Indication of pipe charging enabled.

Pipe Charging IiiEu
£\ MOTOR
SPEED
P0133
ulun M SPEED. =
tish
PO102 TIME ON p1041
ACCELERATION TIME 5 :
"
| 00 J L (_,-
TIME FLAPSED.
@ Pipe Charging Enabled [ o0
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It shows the parameters for starting an additional pump in
parallel in the Pump Genius. It permits the change and
visualization of the following variables:

m P1011: Control Setpoint;

m P1016: Control Process Variable;

m P1030: Control Action of the PID Controller (direct mode
or reverse mode);

m P1052: Pump Motor Speed for Starting an additional
Pump in Parallel;

m P1053: Control Process Variable Deviation for Starting
an additional Pump in Parallel;

m P1054: Time Delay for Starting an additional Pump in
Parallel;

m Motor speed reference in Eng. Unit 3;

m Value of the time elapsed for starting an additional pump

in parallel.

Starting an additional Pump in Parallel in the Pump Genius
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TIME FOR STARTING
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5
\ —
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5

It shows the parameters for stopping one pump in parallel
in the Pump Genius. It permits the change and
visualization of the following variables:

= P1011: Control Setpoint;

m P1016: Control Process Variable;

m P1030: Control Action of the PID Controller (direct mode
or reverse mode);

m P1055: Pump Motor Speed for Stopping one Pump in
Parallel;

m P1056: Control Process Variable Deviation for Stopping
one Pump in Parallel;

m P1057: Time Delay for Stopping one Pump in Parallel;

m Motor speed reference in Eng. Unit 3;

m Value of the time elapsed for stopping one pump in

parallel.

Stopping one Pump in Parallel in the Pump Genius
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It shows the parameters for forcing rotation of pumps in
the Pump Genius. It permits the change and visualization
of the following variables:

m P1058: Forcing Rotation of Pumps Operation Time;

m P1059: Time Interval for Forcing Rotation of Pumps;

m P1060: Pump Motor Speed for Forcing Rotation of
Pumps;

u Motor speed reference in Eng. Unit 3;

m Value of the time elapsed, when in test mode, for forcing
rotation of pumps;

= Indication of only one pump running;

m Indication of forcing rotation of pumps in test mode;

= Indication of command to forcing rotation of pumps in

the Pump Genius.

Forcing Rotation of Pumps

ONE PUMP
RUNNING @

P1058
PERATION TIME
D h

1[HE DP ROTATION
72 h

P0002
woror seeeo | \\
| 595'%

P1060
SPEED FOR ROTATION
I 0oz

e ROTATION (g}

@ TEST MODE '_,.

TIME ELAPSED

It shows the adjustment parameters of the low and high
level protection for the control process variable. It permits
the change and visualization of the following variables:

m P1016: Control Process Variable;

u P1026: Value for Low Level Alarm for the Control
Process Variable;

m P1027: Time Delay for Low Level Fault for the Control
Process Variable (F771);

m P1028: Value for High Level Alarm for the Control
Process Variable;

m P1029: Time Delay for High Level Fault for the Control
Process Variable (F773);

m Value of the time elapsed to generate the low level and
high level fault for the control process variable;

m Indication of active alarms and faults.

Low Level Protection (Pipe Breaking)
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High Level Protection (Pipe Obstruction)
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8
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350 eng1

LSJ

TIME ELAPSED

It shows the adjustment parameters for dry pump
protection. It permits the change and visualization of the
following variables:

m PO002: Actual Motor Speed in Eng. Unit 3;

m PO009: Actual Motor Torque in %;

m P1042: Motor Speed for Dry Pump;

m P1043: Motor Torque for Dry Pump;

m P1044: Time Delay for Dry Pump Fault (F781);

m Value of the time elapsed for generate the dry pump
fault (F781);

m Indication of active alarm and fault.

e o

Dry Pump Protection
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It shows the adjustment parameters for pump protection

via external sensor in DI6 digital input. It permits the

change and visualization of the following variables:
= P1045: Time Delay for Pump Protection via External R e ED D B eI Ter () m
Sensor Fault ( F783);

m Value of the time elapsed for generate the alar F784;

ceTECTION @ A
= Indication of sensor (DI6) enabled; =
= Indication of status of sensor installed in digital input D | TIMER Pp1045

TIME FOR SET ALARM SET

DI6; 9 | (s 5 .

= Indication of active alarms. o

]

o 5
EXT. SENSOR
PUMP PROTEC.
STOP THE PUMP
SENSOR DI6 T[N:ER Er}?:jfnzszumw RESET
o0
TIME ELAPSED
E 5
It shows the adjustment parameters for pump protection _
=

via control auxiliary variable. It permits the change and
visualization of the following variables:
= P1011: Control Setpoint;

Pumps Protection via Control Auxiliary Variable Ii i E ! I

m P1017: Control Auxiliary Variable; PlOSO -> Plo11
= P1049: Value to detect Low Level of Control Auxiliary 180 ot Bl

Variable;
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AUXILIARY VARIABLE

00 o2

P1049
LOW LEVEL LMIT

250 eng 2

P1017
AUXILIARY VARIABLE

0.0

m P1050: Control Setpoint in Low Level;

m P1051: Hysteresis to reactivate the Control Setpoint;

m Indication of active alarms.
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100 eng 2
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8 TREND VARIABLES DIALOG BOXES
It is possible to monitor variables of the Pump Genius Multiplex application through the WLP.
Analog Inputs:

It permits the visualization of the analog input values for an analysis of the response throughout the operation
time.

= - M
i Analog_Inputs.r - WLP Variables Tren lﬂ‘_ﬂu
File Graph Help
Cursor - 09:48:12.000
1000000 7
100.0000
100.0000
75,0000
BOOD e
75.0000 7
50,0000
500000  to
50.0000
25,0000
20000 0
25.0000 -
00000
00000
00000
09:44:02.000 09:45:04.500 09:46:07.000 09:47:09.500 9.48:12.000

Colar_| Symbal | Type | Address | Min Max CursorVal | Actualval |

Analog Input AL (%) SEMF: Float Marker 003 00000 1000000 237770004 237770004

Analog Input A (%) SeMF: Flaat Marker 9005 00000 1000000 E7.5643982 876643982

Anslog Input AB (%) SMF: Float Marker 2007 00000  100.0000 0.0000000e+000 0.0000000e+000

Analog Input Al (%) SMF: Float Marker 909 00000 1000000 0.0000000=-000 0.0000000¢+000

Figure 8.1 — Trend variable dialog for analog inputs

Control of the Pump driven by CFW-11 Inverter:
It permits the visualization of control values of the pump driven by CFW-11 inverter.

~
File Graph Help
Cursor : 10:21:27.000
0000 20000
20000 40000
3000 1000.0
2250 75
15000 e 30000
7500 1500.0
1500 500.0
w0000 e 20000
5000 1000.0
750 2500
5000 0 ettt 1000.0
2500 500.0
00 00
00 00
10:20:27.000 10:20:42.000 10:20:57.000 10:21:12.000 10:21:27.000

Color_| Symbol | Type | Address | Min Max CursorVal | Actualval |

PID Controller Output (%) 610)  %MW: Word Marker 8018 00 10000 0 []

Motor Speed (rpm) %PD: Drive Parameter 2 0 20000 0 0

Motor Current (4) (0) SPD: Drive Parameter 3 00 000 0 0

Motor Torque (%) (d0) SEMW: Word Marker 8068 0.0 20000 0 0

Process Variable (Eng. 1) SUW: User Parameter 06 00 40000 0 0

Auiliary Variable (Eng. 2) SEUW: User Parameter 1017 00 10000 0 0

Figure 8.2 — Trend variable dialog for control values of the purmp
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Trend Variables Dialog Boxes

PID Controller Settings:

It permits the visualization of the values for the Pump Genius’s PID controller settings.

- o
Fle Graph Help
Cursor - 15:2726.000
T00.0000
100.0000
75,0000
75.0000
500000
50.0000
25,0000
25,0000
25,0000
0.0000
0.0000
15:24:26.000 15:25:11.000 15:25:56.000 5:26:41.000 15:27:26.000

Color | Symbol | Type | Address | Min Max Cursor Val Actual Val

Control Setpoirt (%) SeMF: Float Marker 2040 00000 1000000 350000000 350000000

Control Process Variable (%) %MF: Float Marker 9042 00000 1000000 350261002 350261002

PID Controller Output (%) SeMF: Float Marker 9049 00000 1000000 821971970 821971970

Figure 8.3 — Trend variable dialog for PID controller settings

NOTE!

Refer to the WLP programming software help topics for more information on the use of the trend

variables.
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Parameter Value Dialog ~ ==d
9 PARAMETER VALUE DIALOG

It is possible to save the parameters of the each pump configured in the Pump Genius Multiplex application

through the WLP.
rParameters_Pumpl.par - Param... Elilﬁﬂ I'Pammeters_Fl.im[.:vS.par - Param_.l | éj-‘
Parameter - Upload... Parameter - Upload...
P10 50 L Drowrload Frao o - Download
P10 50 = F101 50
P02 100 F102 100
P105 B F105 E
P33 1200 _ Oeen. | FI32 1200 _Oeen. |
P134 1800 Save. P134 1800 Save.
P205 22 P205 1 i
P208 27 P206 7
P207 3 = Close P207 3 = Clase
Edi... Delete Edi... Delete I
Figure 9.1 — Parameter value dialog of purmp 1 to pump 5
NOTE!

Refer to the WLP programming software help topics for more information on the use of the
parameter value dialog box.
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