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About the Manual m E I]

ABOUT THE MANUAL

This manual provides the necessary information for the configuration of a Pump Genius Multipump application
developed with the CFW-11 inverter SoftPLC function. This application manual must be used together with the
CFW-11 user’s manual, the SoftPLC function manual and the WLP software manual.

ABBREVIATIONS AND DEFINITIONS

PLC
CRC
RAM
usB
WLP

Programmable Logic Controller

Cycling Redundancy Check

Random Access Memory

Universal Serial Bus

Ladder Language Programming Software

NUMERICAL REPRESENTATION

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

promok)  pwaion | atewonrer | g | ol |Provorted arues e

P1010 | Pump Genius Multipump Application | 0.00 to 10.00 ro 50 67
Version
P1011 Control Setpoint -32768 to 32767 [Eng. Un.1] 200 w 50 45
P1012 | Control Setpoint 1 -32768 to 32767 [Eng. Un.1] 200 50 46
P10183 | Control Setpoint 2 -32768 to 32767 [Eng. Un.1] 230 50 46
P1014 | Control Setpoint 3 -32768 to 32767 [Eng. Un.1] 180 50 46
P1015 | Control Setpoint 4 -32768 to 32767 [Eng. Un.1] 160 50 46
P1016 | Control Process Variable -32768 to 32767 [Eng. Un.1] ro 50 67
P1017 | Operation Time of the Pump Driven by| O to 32767 h w 50 67
the CFW-11
P1018 | Operation Time for Forcing Rotation of | O to 32767 h w 50 67
Pumps
P1019 | Time Interval for Forcing Rotation of 0to 32767 h 72h 50 62
Pumps
P1020 | Pump Motor Speed for Forcing 0 to 18000 rpm 0 50 62
Rotation of Pumps
P1021 | Pump Control and Activation Mode 0 = Fixed Control with Pumps 1 50 34
Configuration activated in a Sequence
1 = Fixed Control with Pumps
Rotation
2 = Floating Control with
Pumps activated in a
Sequence
3 = Floating Control with
Pumps Rotation
P1022 | Control Setpoint Source Selection 1 = Control Setpoint via Analog 3 50 46
Input Al
2 = Control Setpoint via Analog
Input Al2
3 = Control Setpoint via HMI or
Communication Networks
(P1011)
4 = Two Setpoints via Digital
Input DI9 (P1012 and P1013)
5 = Three Setpoints via Digital
Inputs DI9 and D110 ( P1012,
P1013 and P1014)
6 = Four Setpoints via Digital
inputs DI9 and DI10O (P1012,
P1013, P1014 and P1015)
P1023 | Control Process Variable Selection 1 = Control Process Variable 1 50 42
Source via Analog Input Al
2 = Control Process Variable
via Analog Input Al2
3 = Control Process Variable
via difference between Analog
Input AIT and AI2 (AI1 — Al2)
P1024 | Control Process Variable Sensor -32768 to 32767 [Eng. Un.1] 0 50 44
Minimum Level
P1025 | Control Process Variable Sensor -32768 to 32767 [Eng. Un.1] 400 50 45
Maximum Level
P1026 | Value for Low Level Alarm for the -32768 to 32767 [Eng. Un.1] 100 50 63
Control Process Variable
P1027 | Time Delay for Low Level Fault for the | O to 32767 s Os 50 63
Control Process Variable (F771)
P1028 | Value for High Level Alarm for the -32768 to 32767 [Eng. Un.1] 350 50 63
Control Process Variable
P1029 | Time Delay for High Level Fault for the | O to 32767 s Os 50 64
Control Process Variable (F773)
P1030 | Control Action of the PID Controller 1 = Direct 0 50 47
2 = Reverse
P1031 | PID Proportional Gain 0.000 to 32.000 1.000 50 48
P1032 | PID Integral Gain 0.000 to 32.000 25.000 50 48
P1033 | PID Derivative Gain 0.000 to 32.000 0.000 50 48
P1034 | Control Process Variable Deviation for | -32768 to 32767 [Eng. Un.1] 30 50 49
Pump Genius to Wake Up
P1035 | Control Process Variable Level to -32768 to 32767 [Eng. Un.1] 180 50 49
Starting the Pump Genius
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P1036 | Time Delay for Pump Genius to Wake | O to 32767 s 5s 50 49
up or Starting by Level

P1037 | Pump Motor Speed below which 0 to 18000 rpm 1250 rom 50 50
Pump Genius goes to Sleep Mode

P1038 | Time Delay for Pump Genius goes to | O to 32767 s 10s 50 50
Sleep Mode

P1039 | Sleep Boost Offset -32768 to 32767 [Eng. Un. 1] 0 50 50

P1040 | Sleep Boost Maximum Time 010 32767 s 15s 50 51

P1041 Pipe Charging Time 0to 32767 s 30s 50 55

P1042 | Motor Speed for Dry Pump 0 to 18000 rpm 1650 rom 50 64

P10483 | Motor Torque for Dry Pump 0.0to 100.0 % 20.0% 50 64

P1044 | Time Delay for Dry Pump Fault (F781) | O to 32767 s Os 50 64

P1045 | Time Delay for Pump Protection via 0to 32767 s 2s 50 66
External Sensor (F783)

P1047 | Operation Time of Pump 1 0to 32767 h w 50 68

P1048 | Operation Time of Pump 2 010 32767 h w 50 68

P1049 | Operation Time of Pump 3 0to 32767 h w 50 68

P1050 | Operation Time of Pump 4 010 32767 h w 50 68

P1051 Operation Time of Pump 5 0to 32767 h w 50 68

P1052 | Pump Motor Speed for Starting an 0 to 18000 rpm 1700 rpm 50 57
additional Pump in Parallel

P10563 | Control Process Variable Deviation for | -32768 to 32767 [Eng. Un.1] 10 50 57
Starting an additional Pump in Parallel

P1054 | Time Delay for Starting an additional | O to 32767 s 2s 50 57
Pump in Parallel

P1055 | Delay in the Deceleration of the 0.00to 100.00 s 0.01s 50 58
CFW-11 Pump when Starting a Pump
in Parallel

P1056 | Pump Motor Speed for Stopping one | O to 18000 rpm 1300 rpm 50 59
Pump in Parallel

P1057 | Control Process Variable Deviation for | -32768 to 32767 [Eng. Un.1] 20 50 59
Stopping one Pump in Parallel

P1058 | Time Delay for Stopping one Pump in | O to 32767 s 2s 50 60
Parallel

P1059 | Delay in the Acceleration of the 0.00to 100.00 s 0.01s 50 60
CFW-11 Pump when Stopping a
Pump in Parallel
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 Faut/Mam | Descripton

A750:
Sleep Mode Active

It indicates that 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 P1019 and the speed value of this pump is
lower than the value set in P1020

A756:
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

A760:
Pump 1 Disabled

It indicates that pump 1 was disabled while it
was on

Digital input DI2 went to logic level “0” while pump
1 wason

A762:
Pump 2 Disabled

It indicates that pump 2 was disabled while it
was on

Digital input DI3 went to logic level “0” while pump
2 was on

A764:
Pump 3 Disabled

It indicates that pump 3 was disabled while it
was on

Digital input DI4 went to logic level “0” while pump
3 was on

A766:
Pump 4 Disabled

It indicates that pump 4 was disabled while it
was on

Digital input DI5 went to logic level “0” while pump
4 was on

A768:
Pump 5 Disabled

It indicates that pump 5 was disabled while it
was on

Digital input DI6 went to logic level “0” while pump
5 was on

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

Fr71:
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

ATT72:
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

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 DI11 is at

External Sensor Protection

sensor (DI11) is actuated

logic level “0”

F783:
External Sensor Protection

It indicates that the pump was stopped due
to protection via external sensor (DI11)

Pump in operation and digital input DI11
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 development of the
Pump Genius Multipump application

The software version of the CFW-11 inverter was
not updated for the special version Ve5.3x

Pump Genius Multipump | 9
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Introduction to the Pump Genius Multipump Application
1. INTRODUCTION TO THE PUMP GENIUS MULTIPUMP APPLICATION

The Pump Genius Multipump 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:

= Radial or pure, when the direction of the pumped fluid is perpendicular to the rotating axle;
m 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 Multipump | 10
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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 It facilitates uninterrupted operation;

m It provides the necessary flow according to the pumping system demand;

m It 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 130I/s.

Pump Genius Multipump | 11
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1.3 GENERAL CHARACTERISTICS OF THE PUMP GENIUS MULTIPUMP APPLICATION

The main characteristic of the Pump Genius Multipump application developed for the CFW-11 inverter SoftPLC
function is the control of two or more pumps in parallel using only one frequency inverter; and it will control the
speed of only one pump.

Each is notable for the following characteristics:

m Fixed Control: control of up to 6 (six) pumps associated in parallel;

m Floating Control: control of up to 5 (five) pumps associated in parallel;

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

m Fixed and Floating Control: logic for rotation of the pumps according to the operation time;

m Floating Control: rotate (change) of the pump driven by the frequency inverter;

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

m Acceleration and deceleration ramps for the pump driven by inverter;

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

m Selection of the pumping control setpoint via analog inputs, CFW-11 HMI or logical combination of the digital
inputs DI9 and DI10 (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;

= 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;

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

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

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

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 low or high level alarm protection for the control process variable via digital output DO9;

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

m Pump protection via external sensor through digital input DI11;

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

m Possibility of implementation or modification of the application by the user through the WLP software.

Pump Genius Multipump | 12
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2 CONTROL MODES

Two distinct ways of control (fixed control and floating control) and several possibilities of use or configuration
were implemented in the Pump Genius Multipump application developed for the CFW-11 frequency inverter
SoftPLC function: associating pumps in parallel with fixed control, associating pumps in parallel with floating
control, defining the setpoint via analog inputs, or via HMI / communication networks or via logic combination of
digital inputs, etc. Below are details about the two control modes and examples of some other type of
configuration.

NOTE!

@ The digital outputs of the accessory module can be relay or transistor. If the transistor will be
necessary to add an external relay or auxiliary contactor at 24Vdc for command of the pump. Refer
to the installation guide of the accessory module used for more information.

2.1 FIXED CONTROL

The system is composed of the association of two or more pumps in parallel, and the frequency inverter always
controls the speed of the same pump. The other pumps of the system are commanded by the digital outputs of
the CFW-11 frequency inverter and operate at the rated speed. Thus, the users can use the start mode that
best suits their needs: direct on line, star delta, softstater, etc.

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

The figure 2.1 presents a typical system with six pumps in parallel and control setpoint via HMI basically
composed of:

m 01 CFW-11 frequency inverter (D);

m 06 Motor + pump (P1, P2, P3, P4, P5 and PD);

m 01 Sensor with analog output signal to measure the control process variable (AQ);

m Command to enable Pump Genius (S0);

m Command to enable the use of the pump 1, 2, 3, 4, and 5 (S1, S2, S3, S4 and S5);
m Status light for the pumps 1, 2, 3, 4 and 5 are running (H1, H2, H3, H4 and H5).
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N Sl é =L
gy | IP3 !

LT T
|
P o ¢ O O O
S0 S1 52 S3 5S4 S5
B s
CP

Figure 2.1 — Pump Genius Multipump application with fixed control and six pumps in paralle!

NOTE!

@ Use the Fixed Control configuration wizard to configure the Pump Genius Multipump application with
fixed control, six pumps in parallel and control setpoint via HMI. See section 5.1 for more details on
the configuration wizard for fixed control.
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NOTE!
The pumps 1 to 5 can be driven by contactors (direct on line or star delta start), softstater, intelligent

relays, etc. The signals H1, H2, H3, H4 and H5 are not necessary for the operation of the Pump
Genius Multipump with fixed control, 6 pumps in parallel and control setpoint via HMI, because they
only serve to indicate the operating condition of the pumps on the command panel (CP). In the figure
2.1, the signals H1, H2, H3, H4 and H5 come from auxiliary contacts of contactors K1, K2, K3, K4

and K5 which start the pumps 1, 2, 3, 4 and 5.

2.1.1 Power Connections

The figure 2.2 presents the power connection diagram for a system with six pumps in parallel with fixed control.

—\= Q2 HE % -V Q3 HF %\ Q4|-EE-§—;—2 Qs —\-
T2< F T3< F T4< F TSY F
B > v {0 | c{1s

1> 1> 1> > 1> 1>

PD 3~

Figure 2.2 — Power connections of the Pump Genius Multipump application with fixed control and six pumps in

Where:

paralle/

m QO: Protection circuit breaker for the system power supply;

m Q1, Q2, Q3, Q4 and Q5: Motor circuit breaker for the protection of the pumps;
m K1, K2, K3, K4 and K5: Contactors for starting the pumps;

m P1, P2, P3, P4, P5 and PD: System 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.
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2.1.2 Command Connections

The figure 2.3 presents the command connection diagram for fixed control and six pumps in parallel.
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Figure 2.3 — Cormmand connections of the Pump Genius Multipurnp application with fixed control and six

pumps in parallel
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Where:

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

m S1, S2, S3, S4 and S5: Manual / 0 / Automatic commutation switches (optional). The “Manual”
position issues the command for starting the pump independent of the Pump Genius. The “0” position
switches off the pump and disables it from the Pump Genius. The “Automatic” position enables the
pump to be used in the Pump Genius;

m K1, K2, K3, K4 and K5: Contactors for starting the pumps;

m KA1, KA2, KA3, KA4 and KA5: Auxiliary contactors for the pump protection logics;

m T1, T2, T3, T4 and T5: Contact of the pump motors protection thermal;

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

m DO1, DO2 and DOS: Relay digital outputs of the CFW-11 frequency to command pumps 1, 2 and 3;

m DO6 and DO7: Relay digital outputs of the I0OC-01 accessory module of the CFW-11 frequency
inverter to command pumps 4 and 5;

m DI1: Digital input of the CFW-11 frequency inverter to enable the Pump Genius operation;

m DI2, DI3, DI4, DI5 and DI6: Digital inputs of the CFW-11 frequency inverter indicating that the pumps
are enabled for the Pump Genius.

NOTE!
The connections of the command shown in figure 2.3 are relative to the I0C-01 accessory module. If
you use another accessory module, please refer to the appropriate installation guide.

2.1.3 Control Connections
The figure 2.4 presents the control connections (analog inputs/outputs, digital inputs/outputs) that must be

made to connector XC1 terminal strip and I0C-01 accessory module of the CFW-11 frequency inverter for the
Pump Genius Multipump configured for fixed control, six pumps in parallel and setpoint via HMI.
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XC1 Terminal Strip Function for Fixed Control, six pumps in parallel and Setpoint via HMI
1 REF+ Positive reference for potentiometer
Sensor AT
4-20mA - 2 All+
-<Um * Analog input 1 (4-20 mA): Control process variable
3 Al-
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
S0 o .
— 15 DI Digital input 1: Enable Pump Genius
™ S1
— 16 DI2 Digital input 2: Enable pump 1 via DO1
rr S2
— 17 DI3 Digital input 3: Enable pump 2 via DO2
—S3
— 18 Dl4 Digital input 4: Enable pump 3 via DO3
384
—""— | 19 DI5 Digital input 5: Enable pump 4 via DO6
— S5
4| 20 DI6 Digital input 6: Enable pump 5 via DO7
21 NCH
| 1~ 220V 22 C1 Digital output 1 DO1: Start pump 1
" 23 NO1
24 NC2
25 c2 Digital output 2 DO2: Start pump 2
. 26 NO2
27 NC3
28 C3 Digital output 3 DO3: Start pump 3
‘ 29 NO3
‘ 10 NO6
Digital output 6 DO6: Start pump 4
ihl C6
12 NO7
Digital output 7 DO7: Start pump 5
13 C7

Figure 2.4 — Signals on connector XC1 and XC15 of terminal strijp for fixed control, six pumps and setpoint via
HMI

NOTE!
Refer to the CFW-11 frequency inverter manual and the IOC-01 installation guide for further details
about connections.
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2.1.4 Operation Description

The figure 2.5 presents the operation scheme of the Pump Genius configured for fixed control, six pumps in
parallel and setpoint via HMI. The pumps will be starting in the "In a Sequence" activation mode in order to
simplify the understanding of their drive. For the “Pump Rotation” activation mode, the operation time for the

start or stop of the pumps is taken into account.

COMMANDS - DIGITAL INPUTS

DI1- Enable Pump Genius
DI2 - Enable Pump 1
DI3 - Enable Pump 2
Dl4 - Enable Pump 3
DI5 - Enable Pump 4

DI6 - Enable Pump 5

COMMANDS - DIGITAL OUTPUTS

DO1 - Start Pump 1
DO2 - Start Pump 2
DO3 - Start Pump 3
DOG6 - Start Pump 4

DO7 - Start Pump 5

SPEED OF PUMP DRIVEN BY CFW-11 (rpm)

P0134 - Maximum Speed Reference

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

P1056 - Pump Motor Speed for Stopping
one Pump in Parallel

P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

SYSTEM FLOW

100%
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(PDN
: Pump 3 (P3) (P2) :
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Pump 1 (P1) ;
PD) (PDN;

Figure 2.5 — Operation description of the Purmp Genius configured for fixed contro/

The graph of the figure 2.5 shows the digital inputs for the command and enabling of the pumps, the digital
outputs for the start of the pumps, the motor speed behavior of the pump driven by the CFW-11 frequency
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inverter as the pumps are started and stopped in order to maintain the control process variable according to the
setpoint of the required control. The analysis below of the behavior according to the identified moments:

1 — The digital input DI1 is activated in order to enable the Pump Genius. It is verified if the Pump Genius 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 pump driven by the CFW-11 frequency inverter is
started;

2 — The pump driven by the CFW-11 inverter (PD) accelerated to the minimum speed (P0133) and then the PID
controller is enabled. If the pipe charging process is enabled, a period of 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 driven by the CFW-11 inverter (PD). 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 (P1058), initiating the time count P1054 and
it is awaited and the command to start one more pump in parallel is issued. It is verified which pump will enter
the system. In this case, since the activation mode is "In a Sequence", and pump 1 (P1) is enabled for
operation, the command is issued to start pump 1 (P1) via digital output DO1, which, according to the wiring
diagram, commands contactor K1;

4 — After pump 1 (P1) is started, the speed of the pump driven by the CFW-11 inverter (PD) is reduced to the
value of the motor speed programmed to stop a pump in parallel (P1057). This is done to minimize oscillations
in the system. After that, the Pump Genius takes back the speed control of the pump driven by the CFW-11
inverter (PD) and it accelerates again;

5 - Following the analysis at instant "3", the command is issued to start one more pump in parallel and it is
checked which pump must enter the system. In this case, as the pump 1 (P1) is already running, in the
sequence pump 2 (P2) should be started, but it is disabled via digital input DI3; therefore, since pump 3 (P3) is
enabled to operate, the command to start pump 3 (P3) is issued via digital output DO3, which, according to the
wiring diagram, commands contactor K3;

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

7 — Following the analysis at instant "3", the command is issued to start one more pump in parallel and it is
checked which pump must enter the system. In this case, as the pump 1 (P1) and pump 3 (P3) are already
running, in the sequence pump 2 (P2) should be started, but it is disabled via digital input DI3; therefore, since
pump 4 (P4) is enabled to operate, the command to start pump 4 (P4) is issued via digital output DO6, which,
according to the wiring diagram, commands contactor K4;

8 — After pump 4 (P4) is started, the analysis at instant “4” follows;

9 - Following the analysis at instant "3", the command is issued to start one more pump in parallel and it is
checked which pump must enter the system. In this case, as the pump 1 (P1), pump 3 (P3) and pump 4 (P4)
are already running, in the sequence pump 2 (P2) or pump 5 (P5) should be started, but they are disabled via
digital input DI3 and DI6; therefore, the system remains as it is and the pump driven by the CFW-11 inverter (PD)
reaches the maximum programmed speed;

10 — Because the system needs another pump in parallel, when pump 2 (P2) is enabled via digital input DI3 and
pump 5 (P5) is enabled via digital input DI6, the command to start the pump 2 (P2) is immediately issued via
digital output DO2, which, according to the wiring diagram, commands contactor K2;

11 - After pump 2 (P2) is started, the analysis at instant “4” follows;

12 — Following the analysis at instant "3", the command is issued to start one more pump in parallel and it is
checked which pump must enter the system. In this case, as the pump 1 (P1), pump 2 (P2), pump 3 (P3) and
pump 4 (P4) are already running, in the sequence pump 5 (P5) should be started, the command is issued to
start pump 5 (P5) via digital output DO7, which, according to the wiring diagram, commands contactor K5;

13 — After pump 5 (P5) is started, the analysis at instant “4” follows;
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14 — With all pumps of the system are running, the pump driven by the CFW-11 inverter (PD) reaches the
maximum programmed speed and continues to control the system;

15 — The system begins to feel an increase in the process variable and starts to decrease the speed of the
pump driven by CFW-11 inverter (PD);

16 — When the value of motor speed programmed to stop one pump in parallel (P1056) is reached and there is
a certain difference (deviation) between the control setpoint and the process variable (P1057), a period of time is
awaited (P1058) and the command to stop one pump in parallel is issued. It is checked which pump will be
removed from system. In this case, since the activation mode is "In a Sequence", the pump 5 (P5) must be
stopped. The command to stop pump 5 (P5) is issued via digital output DO7, which, according to the wiring
diagram, commands contactor K5;

17 — After stopping pump 5 (P5), the speed of the pump driven by the CFW-11 inverter (PD) is increased to the
value of motor speed to start one more pump in parallel (P1052). This is done so as to minimize oscillations in
the system. After that, the Pump Genius takes back the speed control of the pump driven by CFW-11 inverter
(PD) and it decelerates again;

18 - Following the analysis done at moment “16”, the command for stopping another pump in parallel is issued,
and it is checked which pump must be removed from the system. In this case, since pump 5 (P5) is already
stopped, the next pump to be stopped is pump 4 (P4). The command to stop pump 4 (P4) is issued via digital
output DOB, which, according to the wiring diagram, commands contactor K4;

19 - After stopping pump 4 (P4), the analysis done at moment “14” follows;

20 - Following the analysis done at moment “16”, the commmand for stopping another pump in parallel is issued,
and it is checked which pump must be removed from the system. In this case, since pump 5 (P5) and pump 4
(P4) are already stopped, the next pump to be stopped is pump 3 (P3). The command to stop pump 3 (P3) is
issued via digital output DO3, which, according to the wiring diagram, commands contactor K3;

21 — After stopping pump 3 (P3), the analysis done at moment “14” follows;

22 — Following the analysis done at moment “16”, the commmand for stopping another pump in parallel is issued,
and it is checked which pump must be removed from the system. In this case, since pump 5 (P5), pump 4 (P4)
and pump 3 (P3) are already stopped, the next pump to be stopped is pump 2 (P2). The command to stop
pump 2 (P2) is issued via digital output DO2, which, according to the wiring diagram, commands contactor K2;

23 — After stopping pump 2 (P2), the analysis done at moment “14” follows;

24 - Following the analysis done at moment “16”, the command for stopping another pump in parallel is issued,
and it is checked which pump must be removed from the system. In this case, since pump 5 (P5), pump 4 (P4),
pump 3 (P3) and pump 2 (P2) are already stopped, the next pump to be stopped is pump 1 (P1). The command
to stop pump 1 (P1) is issued via digital output DO1, which, according to the wiring diagram, commands
contactor K1;

25 — When the motor speed programmed to sleep (P1037) is reached, a period of time is awaited (P1038) and,
since the pump driven by the CFW-11 inverter (PD) remains with speed below the value programmed to sleep,
the sleep mode is activated;

26 — With the sleep mode active, the pump driven by the CFW-11 inverter (PD) is stopped, but the Pump
Genius remains enabled, and the control process variable is monitored. If the value falls below the deviation of
the process variable to wake up (P1034) for a period of time (P1036), the wake up mode is activated and the
control begins to start and stop the pumps again 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 FLOATING CONTROL

The system is composed of the association of two or more pumps in parallel, and the frequency inverter can be
connected (via inverter output contactor commanded by a digital output) and control the speed of any of the
pumps. The other pumps of the system are commanded by the digital outputs of the CFW-11 frequency
inverter that drive the contactors directly connected to the mains power and operate at the rated speed. That is,
with the control turned off, the first pump to be started is connected to the inverter via the digital output
command and the other pumps will be connected directly to the mains power via the command of other
outputs subsequently activated. At another moment, according to the setting, another pump can be driven by
CFW-11 inverter; by doing that, all pumps in the system are used in a uniform way. The interlock that prevents
two or more pumps are connected to the inverter is done as electric as figure 2.8.

The user can configure the Pump Genius Multipump application with floating control to have up to five pumps
associated in parallel, being the first pump to be started connected to the CFW-11 inverter and the others
commanded via digital outputs of the CFW-11 inverter so that it controls the moment to start them or stop them
in the system. It also allows the following settings: setpoint via analog inputs, via HMI and setpoint via logic
combination of digital inputs.

The figure 2.6 presents a typical system with five pumps and control setpoint via HMI basically composed of:

m 01 CFW-11 frequency inverter (D);

m 05 Motor + pump (P1, P2, P3, P4 and P5);

m 01 Sensor with analog output signal to measure the control process variable (AQ);
m Command to enable the Pump Genius (S0);

= Command to enable the use of the pump 1, 2, 3, 4 and 5 (S1, S2, S3, S4 and S5);
m Status light for the pumps 1, 2, 3, 4 and 5 are running (H1, H2, H3, H4 and H5).

AV 1 1 )
S0 S1 S2 53 84 S5

2 QR 8 &
H1 H2 H3 H4 H5
I 1 1
1

]

Figure 2.6 — Pump Genius Multipurnp application with floating control and five pumps in paralle/

NOTE!

@ Use the Floating Control configuration wizard to configure the Pump Genius Multipump application
with floating control, five pumps in parallel and control setpoint via HMI. See section 5.2 for more
details on the configuration wizard for floating control.

NOTE!

@ The signals H1, H2, H3, H4 and H5 are not necessary for the operation of the Pump Genius
Multipump with floating control, five pumps in parallel and control setpoint via HMI, because they only
serve to indicate the operating condition of the pumps on the command panel (CP). In the figure 2.6,
the signals H1, H2, H3, H4 and H5 come from auxiliary contacts of contactors K1, K1.1, K2, K2.1,
K3, K3.1, K4, K4.1, K5 and K5.1 which start the pumps 1, 2, 3, 4 and 5.
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2.2.1 Power Connections

The figure 2.7 presents the power connection diagram for a system with five pumps in parallel with floating

control.
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Figure 2.7 — Power connections of the Pump Genius Multipurmp application with floating control and five pumps

Where:

in paralle/

m QO: Protection circuit breaker for the system power supply;

= Q1, Q2, Q3, Q4 and Q5: Motor circuit breaker for the protection of the pumps;

m K1, K2, K8, K4 and K5: Contactors for starting the pumps directly on line, i.e., when they do not have
their speed controlled by the CFW-11 inverter;

m K1.1, K2.1, K3.1, K4.1 and K5.1: Contactors to start the pump with the CFW-11 inverter;

m P1, P2, P3, P4 and P5: System 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 Command Connections

The figure 2.8 presents the command connection diagram for five pumps in parallel and floating control.
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Figure 2.8— Cormmand connections of the Pump Genius Multipurmp application with floating control and five

pumps in paralle/
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Where:

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

m S1, S2, S3, S4 and S5: Manual / 0 / Automatic commutation switches (optional). The “Manual”
position issues the command for starting the pump independent of the Pump Genius. The “0” position
switches off the pump and disables it from the Pump Genius. The “Automatic” position enables the
pump to be used in the Pump Genius;

m K1, K2, K8, K4 and K5: Contactors for starting the pumps directly on line, i.e., when they do not have
their speed controlled by the frequency inverter;

mK1.1, K2.1, K3.1, K4.1 and K5.1: Contactors to start the pump with the CFW-11 inverter;

m KA1, KA2, KAS, KA4 and KA5: Auxiliary contactors for the pump protection logics;

m T1, T2, T3, T4 and T5: Contact of the pump motors protection thermal;

m External Fault: A sensor, such as a pressure switch, can be used for the protection of the pumps;
m DO1, DO2 and DOS: Relay digital outputs of the CFW-11 inverter to command pumps 1, 2 and 3;

m DO6 and DO7: Relay digital outputs of the I0C-01 accessory module of the CFW-11 inverter to
command pumps 4 and 5;

m DI1: Digital input of the CFW-11 inverter to enable the Pump Genius operation;

m DI2, DI3, DI4, DI5 and DI6: Digital inputs of the CFW-11 inverter indicating that the pumps are
enabled for the Pump Genius.

NOTE!
The connections of the command shown in figure 2.8 are relative to the I0C-01 accessory module. If
you use another accessory module, please refer to the appropriate installation guide.

2.2.3 Control Connections
The figure 2.9 presents the control connections (analog inputs/outputs, digital inputs/outputs) that must be

made to connector XC1 terminal strip and I0C-01 accessory module of the CFW-11 frequency inverter for the
Pump Genius Multipump configured for floating control, five pumps in parallel and setpoint via HMI.

Pump Genius Multipump | 24




[Weq

Control Modes
XC1 Terminal Strip Function for Floating Control, five pumps in parallel and Setpoint via HMI
1 REF+ Positive reference for potentiometer
Sensor Al
4-20mA - 2 Alt+
-<Um * 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 \/DC power supply
14 COM Common point of the digital inputs
S0 - ,
—""— | 15 DI Digital input 1: Enable Pump Genius
™ S1 . )
P RN 16 DI2 Digital input 2: Enable pump 1 via DO1
r 82
— 17 DI3 Digital input 3: Enable pump 2 via DO2
53
— 18 Di4 Digital input 4: Enable pump 3 via DO3
54
—"— | 19 DI5 Digital input 5: Enable pump 4 via DO6
— S5
A+ | 20 DI6 Digital input 6: Enable pump 5 via DO7
21 NCH
| 1~ 220V 22 C1 Digital output 1 DO1: Start pump 1
- 23 NOA1
24 NC2
25 G2 Digital output 2 DO2: Start pump 2
. 26 NO2
27 NC3
28 C3 Digital output 3 DO3: Start pump 3
« 29 NO3
10 NO6
-—
Digital output 6 DO6: Start pump 4
11 C6
12 NO7
Digital output 7 DO7: Start pump 5
13 C7

Figure 2.9 — Signals on connector XC1 and XC15 of terminal strip for floating control and setpoint via HMI

NOTE!

Refer to the CFW-11 frequency inverter manual and the IOC-01 installation guide for further details

about connections.
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2.2.4 Operation Description

The figure 2.10 presents the operation scheme of the Pump Genius configured for floating control, five pumps in
parallel and setpoint via HMI. The pumps will be starting in the "In a Sequence" activation mode in order to
simplify the understanding of their drive. For the “Pump Rotation” activation mode, the operation time for the
start or stop of the pumps is taken into account.

COMMANDS - DIGITAL INPUTS

DI1- Enable Pump Genius
DI2 - Enable Pump 1
DI3 - Enable Pump 2
Dl4 - Enable Pump 3
DI5 - Enable Pump 4

DI6 - Enable Pump 5

COMMANDS - DIGITAL OUTPUTS

DO1 - Start Pump 1
DO2 - Start Pump 2
DO3 - Start Pump 3
DO6 - Start Pump 4

DOT - Start Pump 5

SPEED OF PUMP DRIVEN BY CFW-11 (rpm)

P0134 - Maximum Speed Reference

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

P1056 - Pump Motor Speed for Stopping
one Pump in Parallel

P1037 - Pump Motor Speed below which
Pump Genius goes to Sleep
P0133 - Minimum Speed Reference

SYSTEM FLOW

100%
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Figure 2.10 — Operation description of the Pump Genius configured for floating control
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The graph of the figure 2.10 shows the digital inputs for the command and enabling of the pumps, the digital
outputs for the start of the pumps, the motor speed behavior of the pump driven by the CFW-11 frequency
inverter as the pumps are started and stopped in order to maintain the control process variable according to the
setpoint of the required control. The analysis below of the behavior according to the identified moments:

1 - The digital input DI1 is activated in order to enable the Pump Genius. It is verified if the Pump Genius 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 disregarded). It is verified which pump must enter the system and be
driven by the inverter. In this case, as the activation mode is “In a Sequence” and pump 1 (P1) is enabled for
operation, the command for starting pump 1 (P1) is issued via digital output DO1, which, according to the wiring
diagram, commands the K1.1 contactor so that the motor is driven by the inverter. Then a period of time of
500ms is awaited (a fixed time value for this application) until the acceleration of pump 1 (P1) begins up to the
minimum programmed speed;

2 — The pump driven by the CFW-11 inverter 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 driven by the CFW-11 inverter. 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 and
it is awaited and the command to start one more pump in parallel is issued. It is verified which pump will enter
the system. In this case, since pump 1 (P1) is already started and being driven by the inverter, in the sequence
pump 2 (P2) must be started, but it is disabled via digital input DI3; therefore, since pump 3 (P3) is enabled to
operate, the command to start pump 3 (P3) is issued via digital output DOS, which, according to the wiring
diagram, commands contactor K3;

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

5 - Following the analysis at instant "3", the command is issued to start one more pump in parallel and it is
checked which pump must enter the system. In this case, as the pump 1 (P1) and pump 3 (P3) are already
running, in the sequence pump 2 (P2) should be started, but it is disabled via digital input DI3; therefore, since
pump 4 (P4) is enabled to operate, the command to start pump 4 (P4) is issued via digital output DO6, which,
according to the wiring diagram, commands contactor K4;

6 — After pump 4 (P4) is started, the analysis at instant “4” follows;

7 — Following the analysis at instant "3", the command is issued to start one more pump in parallel and it is
checked which pump must enter the system. In this case, as the pump 1 (P1), pump 3 (P3) and pump 4 (P4)
are already running, in the sequence pump 2 (P2) should be started, but it is disabled via digital input DI3;
therefore, since pump 5 (P5) is enabled to operate, the command to start pump 5 (P5) is issued via digital
output DO7, which, according to the wiring diagram, commands contactor K5;

8 — After pump 5 (P5) is started, the analysis at instant “4” follows;

9 - Following the analysis at instant "3", the command is issued to start one more pump in parallel and it is
checked which pump must enter the system. In this case, as the pump 1 (P1), pump 3 (P3), pump 4 (P4) and
pump 5 (P5) are already running, in the sequence pump 2 (P2) should be started, but it is disabled via digital
input DI3; therefore, the system remains as it is and the pump 1 (P1) reaches the maximum programmed
speed;

10 — Because the system needs another pump in parallel, when pump 2 (P2) is enabled via digital input DI3, the
command to start the pump 2 (P2) is immediately issued via digital output DO2, which, according to the wiring
diagram, commands contactor K2;

11 — After pump 2 (P2) is started, the analysis at instant “4” follows;
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12 — With all pumps of the system are running, the pump 1 (P1) driven by CFW-11 inverter reaches the
maximum programmed speed and continues to control the system;

13 — The system begins to feel an increase in the process variable and starts to decrease the speed of the
pump 1 (P1) driven by CFW-11 inverter;

14 — When the value of motor speed programmed to stop one pump in parallel (P1056) is reached and there is
a certain difference (deviation) between the control setpoint and the process variable (P1057), a period of time is
awaited (P1058) and the command to stop one pump in parallel is issued. It is checked which pump will be
removed from system. In this case, since the activation mode is "In a Sequence", the pump 5 (P5) must be
stopped. The command to stop pump 5 (P5) is issued via digital output DO7, which, according to the wiring
diagram, commands contactor K5;

15 — After stopping pump 5 (P5), the speed of the pump 1 (P1) driven by CFW-11 inverter is increased to the
value of motor speed to start one more pump in parallel (P1052). This is done so as to minimize oscillations in
the system. After that, the Pump Genius takes back the speed control of the pump 1 (P1) driven by CFW-11
inverter and it decelerates again;

16 — Following the analysis done at moment “14”, the command for stopping another pump in parallel is issued,
and it is checked which pump must be removed from the system. In this case, since pump 5 (P5) is already
stopped, the next pump to be stopped is pump 4 (P4). The command to stop pump 4 (P4) is issued via digital
output DOB, which, according to the wiring diagram, commands contactor K4;

17 — After stopping pump 4 (P4), the analysis at instant “15” follows;

18 — Following the analysis done at moment “14”, the command for stopping another pump in parallel is issued,
and it is checked which pump must be removed from the system. In this case, since pump 5 (P5) and pump 4
(P4) are already stopped, the next pump to be stopped is pump 3 (P3). The command to stop pump 3 (P3) is
issued via digital output DO3, which, according to the wiring diagram, commands contactor K3;

19 — After stopping pump 3 (P3), the analysis at instant “15” follows;

20 - Following the analysis done at moment “16”, the command for stopping another pump in parallel is issued,
and it is checked which pump must be removed from the system. In this case, since pump 5 (P5), pump 4 (P4)
and pump 3 (P3) are already stopped, the next pump to be stopped is pump 2 (P2). The command to stop
pump 2 (P2) is issued via digital output DO2, which, according to the wiring diagram, commands contactor K2;

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

22 - When the motor speed programmed to sleep (P1037) is reached, a period of time is awaited (P1038) and,
since the pump 1 (P1) driven by CFW-11 inverter remains with speed below the value programmed to sleep, the
sleep mode is activated;

23 — With the sleep mode active, pump 1 (P1), which is being driven by CFW-11 inverter, is stopped. After
500ms (fixed time for this application) the command to stop digital output DO1 is issued, which, according
wiring diagram, commands contactor K1.1. But the Pump Genius remains enabled, monitoring the control
process variable. If the value falls below the deviation of the process variable to wake up (P1034) for a period of
time (P1035), the wake up mode is activated and the control begins to start and stop the pumps again
according to the requirements of the control setpoint.

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

Pump Genius Multipump | 28




Control Modes

[Weq

2.3 OTHER CONFIGURATIONS

2.3.1 Control Setpoint via HMI or Communication Networks

The user can configure the Pump Genius Multipump application so as to have the control setpoint adjusted via
HMI of the CFW-11 inverter (or Communication Networks). The figure 2.11 presents the minimum control
connections (analog inputs/outputs, digital inputs/outputs) that must be made to connector XC1 terminal strip of
the CFW-11 inverter to use the control setpoint via HMI or communication networks.

Function for Control Setpoint via HMI or Communication Networks

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: No function

Analog output 2: No function

Reference (0 V) for the 24 VDC power supply

Common point of the digital inputs

24 VVDC power supply

Common point of the digital inputs

Digital input 1: Enable Pump Genius

Digital input 2: No function

Digital input 3: No function

Digital input 4: No function

Digital input 5: No function

Digital input 6: No function

Digital output 1 DO1: No function

Digital output 2 DO2: No function

XC1 Terminal Strip
1 REF+
Sensor( _)M > A+
4-20mA\_+
3 All-
4 REF-
5 Al2+
6 Al2-
7 AO1
8 AGND
9 AO2
10 AGND
11 DGND
12 COM
13 24VDC
14 COM
_:J"HSO_ 15 DI
16 DI2
17 DI3
18 Dl4
19 DI5
20 DI6
21 NCA
22 C1
23 NO1
24 NC2
25 Cc2
26 NO2
27 NC3
28 C3
29 NO3

Digital output 3 DO3: No function

Figure 2.11- Terminal strip XC1 for control setpoint via HM/I or Communication Networks

NOTE!

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

The user can configure the Pump Genius Multipump application so as to have the control setpoint adjusted via
one analog input of the CFW-11 inverter. The figure 2.12 presents the minimum control connections (analog
inputs/outputs, digital inputs/outputs) that must be made to connector XC1 terminal strip of the CFW-11
frequency inverter to use the control setpoint via analog input.

XC1 Terminal Strip

Function for Control Setpoint via Analog Input

1 REF+ Positive reference for potentiometer

Sensor ( _) al 5 Al

4- +

20mAN+ Analog input 1 (4-20 mA): Control process variable
3 All-
CwW ] . .

R1 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
' S0
" 45 DI Digital input 1: Enable Pump Genius

16 DI2 Digital input 2: No function
17 DI3 Digital input 3: No function
18 Di4 Digital input 4: No function
19 DI5 Digital input 5: No function
20 DI Digital input 6: No function
21 NCH
22 C1 Digital output 1 DO1: No function
23 NOA1
24 NC2
25 G2 Digital output 2 DO2: No function
26 NO2
27 NC3
28 C3 Digital output 3 DO3: No function
29 NO3

Figure 2. 12— Terminal strip XC1 for control setpoint via analog input Al2

2.3.3 Control Setpoint via Logical Combination of Digital Inputs

The user can configure the Pump Genius Multipump application so as to have two, three or four values for
control setpoint adjusted via logical combination of digital inputs DI9 and DI10. The figure 2.13 presents the
minimum control connections (analog inputs/outputs, digital inputs/outputs) that must be made to connector
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XC1 terminal strip of the CFW-11 frequency inverter and I0C-01 accessory module to use the control setpoint
via logical combination of digital inputs DI9 and DI10.

sensor /~ A1
4-20mAN_+

XC1 Terminal Strip

Function for Control Setpoint via Logical Combination of DI's

N —

S0

1
2
‘?{a S6 _
14

—t

1

1 REF+ Positive reference for potentiometer
2 Alt+

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
15 DH Digital input 1: Enable Pump Genius
16 DI2 Digital input 2: No function
17 DI3 Digital input 3: No function
18 Di4 Digital input 4: No function
19 DI5 Digital input 5: No function
20 DI Digital input 6: No function
21 NCH
22 C1 Digital output 1 DO1: No function
23 NOA1
24 NC2
25 G2 Digital output 2 DO2: No function
26 NO2
27 NC3
28 C3 Digital output 3 DO3: No function
29 NO3

DI9

Digital input 9: 1 DI for selection of the control setpoint

2

DI10

Digital input 10: 2" DI for selection of the control setpoint

Figure 2. 13 — Terminal strip XC1 and XC15 for control setpoint via logic combination of DI9 and DI70

NOTE!

Refer to the CFW-11 inverter manual and the installation guide of the I0OC-01 accessory module for
more information on the connections.
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2.3.4 Pump Protection via External Sensor

The user can configure the Pump Genius Multipump application so as to have the external sensor installed on
the digital input DI11 for pump protection. The figure 2.14 presents the minimum control connections (analog
inputs/outputs, digital inputs/outputs) that must be made to connector XC1 terminal strip of the CFW-11
frequency inverter and I0C-01 accessory module to use the external sensor for pump protection.

XC1 Terminal Strip Default Function for Pump Protection via External Sensor
1 REF+ Positive reference for potentiometer
Sensor A Al o Al
4-20mA\_+ i - -

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 \/DC power supply

14 COM Common point of the digital inputs

™SO0
—"— 15 DI Digital input 1: Enable Pump Genius

16 DI2 Digital input 2: No function

17 DI3 Digital input 3: No function

18 Di4 Digital input 4: No function

19 DI5 Digital input 5: No function

20 DI Digital input 6: No function

21 NCH

22 C1 Digital output 1 DO1: No function

23 NOA1

24 NC2

25 G2 Digital output 2 DO2: No function

26 NO2

27 NC3

28 C3 Digital output 3 DO3: No function

29 NO3

&7
L 3 Di11 Digital input 11: External Sensor

Figure 2. 14 — Terminal strip XC1 and XC15 for purnp protection via external sensor in the DI11 digital input
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NOTE!
Refer to the CFW-11 inverter manual and the installation guide of the IOC-01 accessory module for
more information on the connections.
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3 PARAMETERS DESCRIPTION

The CFW-11 inverter parameters (PO0O00 to PO999) and the SoftPLC function parameters (P1000 to P1099) for
the Pump Genius Multipump application will be presented next.

NOTE!

@ The Pump Genius Multipump 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
Multipump application. Refer to the CFW-11 programming manual for more details on the
parameters.

Symbols for property description:

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

3.1 PUMP CONTROL AND ACTIVATION MODE

This group of parameters allows the user to configure the control mode that the CFW-11 frequency inverter will
use to activate the pumps.

P1021 - Pump Control and Activation Mode Configuration

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

2 = Floating Control with Pumps activated in a Sequence

3 = Floating Control with Pumps Rotation

Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
Description:

This parameter defines the control mode that the CFW-11 frequency inverter will apply to control the pump(s)
connected to it and how the command to start and stop the pump(s) will be done.

Table 8.1 — Description of the control and activation mode of the Pump Genius Multipurmp

P1021 Description

Defines the system will be controlled by the speed variation of a pump (always the same pump), and it may be associated to up
to other five pumps in parallel operating at fixed speed. The activation mode (start and stop) of the pumps will be in a sequence:
- To Start: Start CFW11 Pump — Pump 1 — Pump 2 — Pump 3— Pump 4 — Pump 5;

- To Stop: Stop Pump 5 — Pump 4 — Pump 3 — Pump 2 — Pump 1 — CFW-11 Pump.

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

- To Start: Starts the CFW-11 pump and after the pump that has the shortest operating time;

- To Stop: Stops the pump that has the longest operating time and at last the CFW-11 pump.

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

- To Start: Start Pump 1 - Pump 2 — Pump 3— Pump 4 — Pump 5;

- To Stop: Stop Pump 5 — Pump 4 — Pump 3 — Pump 2 — Pump 1.

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

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

- To Stop: Stops the pump that has the longest operating time.
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3.2 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:

[t 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 PO205 (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.

P0220 - LOCAL/REMOTE Selection Source

P0221 — Speed Reference Selection — LOCAL Situation

P0222 — Speed Reference Selection - REMOTE Situation

P0223 - FORWARD/REVERSE Selection - LOCAL Situation

P0226 - FORWARD/REVERSE Selection - REMOTE Situation
P0224 — Run/Stop Selection - LOCAL Situation

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

P0228 - JOG Selection - REMOTE Situation

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

3.3 RAMPS

This group of parameters allows the user to adjust the inverter ramps, so that the motor can be 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).
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P0101 - Deceleration Time

Adjustable 0.01t0 999.0 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.

3.4 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 rpom
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.

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 DIGITAL INPUTS

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

P0263 - DI1 Function

Adjustable 0to 31 /21 = Enable Pump Genius (PLC Use) Factory Setting: 21
Range:
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or |07 1/O CONFIGURATION |
L |4O Digital Inputs | L |40 Digital Inputs |
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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 Pump 1 via DO1 (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 |40 Digital Inputs |
Description:

This parameter defines that the digital input DI2 function will be to enable the use of the pump 1 (commanded
by the digital output DO1) on the Pump Genius. According to section 2.1 and 2.2, a selector switch, sensors for
the motor or pump protection, etc. can be inserted in this command.

At logic level “0”, it indicates that pump 1 operation is disabled on the Pump Genius.

At logic level “17, it indicates that pump 1 operation is enabled on the Pump Genius, and can be started or
stopped according to use requirements.

P0265 - DI3 Function

Adjustable 0to 31 /21 = Enable Pump via DO2 (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 |40 Digital Inputs |
Description:

This parameter defines that the digital input DI3 function will be to enable the use of the pump 2 (commanded
by the digital output DO2) on the Pump Genius. According to section 2.1 and 2.2, a selector switch, sensors for
the motor or pump protection, etc. can be inserted in this command.

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

At logic level “17, it indicates that pump 2 operation is enabled on the Pump Genius, and can be started or
stopped according to use requirements.

P0266 - DI4 Function

Adjustable 0to 31 /21 = Enable Pump via DO3 (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 |40 Digital Inputs |
Description:

This parameter defines that the digital input DI4 function will be to enable the use of the pump 3 (commanded
by the digital output DO3) on the Pump Genius. According to section 2.1 and 2.2, a selector switch, sensors for
the motor or pump protection, etc. can be inserted in this command.

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

At logic level “17, it indicates that pump 3 operation is enabled on the Pump Genius, and can be started or
stopped according to use requirements.
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P0267 - DI5 Function

Adjustable 0to 31 /21 = Enable Pump 4 via DO6 (PLC Use) Factory Setting: O
Range:
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or |07 1/O CONFIGURATION |

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

This parameter defines that the digital input DI5 function will be to enable the use of the pump 4 (commanded
by the digital output DO6) on the Pump Genius. According to section 2.1 and 2.2, a selector switch, sensors for
the motor or pump protection, etc. can be inserted in this command.

At logic level “0”, it indicates that pump 4 operation is disabled on the Pump Genius.

At logic level “17, it indicates that pump 4 operation is enabled on the Pump Genius, and can be started or
stopped according to use requirements.

P0268 - DI6 Function

Adjustable 0to 31 /21 = Enable Pump 5 via DO7 (PLC Use) Factory Setting: O
Range:
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or |07 1/O CONFIGURATION |

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

This parameter defines that the digital input DI6 function will be to enable the use of the pump 5 (commanded
by the digital output DO7) on the Pump Genius. According to section 2.1 and 2.2, a selector switch, sensors for
the motor or pump protection, etc. can be inserted in this command.

At logic level “0”, it indicates that pump 5 operation is disabled on the Pump Genius.

At logic level “17, it indicates that pump 5 operation is enabled on the Pump Genius, and can be started or
stopped according to use requirements.

Description:
It is an I0C-01 or IOC-02 accessory module digital input with exclusive SoftPLC function use, not presenting a
parameter for configuring its function.

m P1022 = 4 or 5 or 6, it defines that the digital input DI9 in the application ladder as the 1%t digital input of the
logical combination which defines the control setpoint of the Pump Genius.

DI10 Function

Description:
It is an I0C-01 or I0C-02 accessory module digital input with exclusive SoftPLC function use, not presenting a
parameter for configuring its function.

m P1022 = 5 or 6, it defines that the digital input DI10 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 DI9 and DI10.
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Description:
It is an I0C-01 or IOC-02 accessory module digital input with exclusive SoftPLC function use, not presenting a
parameter for configuring its function.

m P1045 # O, it defines that the digital input DI11 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 fault “F783: External Sensor for Pump Protection actuated” will be generated, and the
pump will be disabled.

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

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

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.

3.6 DIGITAL OUTPUTS

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

P0275 - DO1 Function (RL1)

Adjustable 0 to 36 / 28 = Start Pump 1 (SoftPLC) Factory Setting: 28
Range:
Properties: CFG
Access groups via HMI: 01 PARAMETER GROUPS | or |07 1/O CONFIGURATION |

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

This parameters define the function of the digital outputs DO1. If you selected the "28 = Start Pump 1
(SoftPLC)”, the output assumes the function of starting pump 1, according the pumping control. According to
section 2.1 and 2.2, the NO contact of the digital output DO1 relay must be used.

P0276 — DO2 Function (RL2)

Adjustable 0 to 36 / 28 = Start Pump 2 (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 parameters define the function of the digital outputs DO2. If you selected the "28 = Start Pump 2
(SoftPLC)”, the output assumes the function of starting pump 2, according the pumping control. According to
section 2.1 and 2.2, the NO contact of the digital output DO2 relay must be used.

Pump Genius Multipump | 39



=

Parameters Description
P0275 - DO3 Function (RL3)

Adjustable 0 to 36 / 28 = Start Pump 3 (SoftPLC) Factory Setting: 0
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 parameters define the function of the digital outputs DO3. If you selected the "28 = Start Pump 3
(SoftPLC)”, the output assumes the function of starting pump 3, according the pumping control. According to
section 2.1 and 2.2, the NO contact of the digital output DO3 relay must be used.

DO6 Function

Description:
It is an I0C-01 or I0C-02 accessory module digital input with exclusive SoftPLC function use, not presenting a
parameter for configuring its function.

m P0267 = 21 it defines that the digital output DO6 assumes the function of starting pump 4, according the
pumping control.

DO7 Function

Description:
It is an I0C-01 or IOC-02 accessory module digital input with exclusive SoftPLC function use, not presenting a
parameter for configuring its function.

m P0268 = 21 it defines that the digital output DO7 assumes the function of starting pump 5, according the
pumping control.

DO8 Function

Description:

It is an I0C-01 or IOC-02 accessory module digital input with exclusive SoftPLC function use, not presenting a
parameter for configuring its function.

This parameter assumes the function of indicating an existence of alarm and/or a fault.

DO9 Function

Description:
It is an I0C-01 or IOC-02 accessory module digital input with exclusive SoftPLC function use, not presenting a
parameter for configuring its function.

This parameter 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.

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

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

P0231 - Al1 Signal Function

P0236 - Al2 Signal Function

Adjustable 0to 7 /7 = Control Setpoint (PLC Use) (P1022 = 1 to 2) Factory Setting: P0231 =7
Range: 0to 7 /7 = Control Process Variable (PLC Use) (P1023 = 1 to 3) P0236 =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 and Al2 in the Pump Genius Multipump
application as reading of the control setpoint (P1022=1 to 2) or as control process variable (P1023=1 to 3).

P0233 - Al1 Signal Type

P0238 — Al2 Signal Type

Adjustable 0=0to 10V /20 mA Factory Setting: 1
Range: 1=41t020 mA

2=10V/20mAto 0

3=20to4 mA
Properties:
Access groups via HMI: 01 PARAMETER GROUPS | or |07 1/O CONFIGURATION |

L [38 Analog Inputs | L [38 Analog Inputs |

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 (A1) and S1.3 (Al2) of the CFW-11
control board.

P0232 - Al1 Gain

P0237 - Al2 Gain

Adjustable 0.000 to 9.999 Factory Setting: 1.000
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 apply a gain to the value read at the analog inputs Al1 and Al2, 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 - AI2 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 |
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Description:
These parameters add to the measured quantity a value, in percentage, in order to adjust the read variable.

P0235 - Al1 Filter
P0240 - Al2 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 1t order filter time constant that will be applied to the analog inputs Al1 and
Al2.

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.

3.8 CONTROL PROCESS VARIABLE

This group of parameters allows the user to configure the control process variable of the Pump Genius
Multipump application.

P1023 - Control Process Variable Selection Source

Adjustable 1 = Control Process Variable via Analog Input Al1 Factory Setting: 1
Range: 2 = Control Process Variable via Analog Input Al2
3 = Control Process Variable via difference between Analog Input Al1 and Al2 (Al1 — Al2)
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L [50 SoftPLC |

Description:
This parameter defines the source of the Pump Genius process variable.

Table 3.2 — Description of the control process variable source

P1023 Description

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
8 from the value read by the analog input Al2. The value of Al1 — A2 is converted according to engineering unit 1 and displayed in

parameter P1016.

3.8.1 Engineering Unit Configuration

This group of parameters allows the user to configure the engineering unit of the Pump Genius control process
variable.
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P0510 - Engineering Unit 1

Adjustable
Range:
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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 = ft3
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 = m3¥h
51 = ft%/s
52 = CFM (= ft3/min)
53 = ft¥/h
54 = kgf
55 = kgfm
56 = Ibf
57 = Ibfft
58 = ohm
59 = rpm/s
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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, P1039, P1053 and P1057 are associated with the engineering unit 1.

P0511 - Decimal Point of Engineering Unit 1

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, P1039, P1053 and P1057 are associated with the decimal point of engineering unit
1.

3.8.2 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. Un. 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).
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P1025 - Control Process Variable Sensor Maximum Level

Adjustable -32768 to 32767 [Eng. Un. 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 or difference between Al1 and AI2 (A1 — Al2) in %.

3.9 CONTROL SETPOINT

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

P1011 - Control Setpoint

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 200
Range:
Properties: RW
Access groups via HMI: 01 PARAMETER GROUPS |
L |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 or communication networks (P1022=3). When the
control setpoint source was programmed to be another source (P1022+3), 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).
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P1012 — Control Setpoint 1

P1013 — Control Setpoint 2
P1014 - Control Setpoint 3
P1015 - Control Setpoint 4

Adjustable -32768 to 32767 [Eng. Un. 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 DI9 and DI10 (P1022=4,
5 or 6) 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 1 = Control Setpoint via Analog Input Al Factory Setting: 3
Range: 2 = Control Setpoint via Analog Input Al2

3 = Control Setpoint via HMI or Communication Networks (P1011)

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

5 = Three Setpoints via Digital Inputs DI9 and DI10 (P1012, P1013 and P1014)

6 = Four Setpoints via Digital Inputs DI9 and DI10 (P1012, P1013, P1014 and P1015)
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |

Description:
This parameter defines the source of the Pump Genius control setpoint.

Table 3.2 — Description of the control setooint source

P1022 Description

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 programmed in the parameter P1011 of the
CFW-11 inverter HMI or the value written via communication networks.

4 It defines that there are two setpoints for the Pump Genius selected via logical combination of the digital input DI9. The setpoint
value selected is displayed in parameter P1011.

5 It defines that there are three setpoints for the Pump Genius selected via logical combination of the digital inputs DI9 and DI10.
The setpoint value selected is displayed in parameter P1011.

6 It defines that there are four setpoints for the Pump Genius selected via logical combination of the digital inputs DI9 and DI10.
The setpoint value selected is displayed in parameter P1011.

When the control setpoint is via logical combination of the digital inputs DI9 and DI10, the following truth table
should be applied for obtaining the control setpoint of the Pump Genius:
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Table 8.3 — Truth table for control setpoint via logical combination of the digital inputs DI9 and DI10

M ocomt 1| ‘Setpoimz | ' ‘Setpoimts | ' Setpointd

3.10 PID CONTROLLER

This group of parameters allows the user to adjust the operating conditions of the PID controller for controlling
the pumping.

The PID controller can control the motor (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.

The control process variable is read via an analog input, which requires the chosen input to be appropriately
configured for the purpose.

The "Academic" structure has been adopted as algorithm for the PID controller. It obeys the following equation:
u(k) = i(k -1)+ Kp-[(1+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: CFG

01 PARAMETER GROUPS |
L |50 SoftPLC |

Access groups via HMI:

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. l.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).
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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 filling 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 0.000 to 32.000 Factory Setting: 1.000
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.

P1032 - PID Integral Gain

Adjustable 0.000 to 32.000 Factory Setting: 25.000
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 0.000 to 32.000 Factory Setting: 0.000
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 Multipump 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.

3.11 PUMP GENIUS STARTUP MODES
This group of parameters allows the user to set the conditions to startup the Pump Genius, and it may be:
3.11.1 Wake up and Start Level Mode

= Wake up Mode: Configures the Pump Genius to start the 15t 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 15t pump and resume control of the pumping
when the control process variable reaches a programmed threshold.
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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).

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 15t 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 P0511).

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.
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3.11.2 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 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 rpm Factory Setting: 1250 rpom
Range:
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.

NOTE!
A setting of “O rpm” 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.

P1039 — Sleep Boost Offset

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: 0
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).
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NOTE!
The alarm message “A756: 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 |
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 (1) .|

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint e e ' 5%

ontrol Setpoin = k i : 6 T 8:9:

: P1034 - Controf Process Variable Deviation for : Dl
*ump Genius to Wake Up :

: P1036 - Tiine Delay for Pump :
: Génius te Wake up

MOTOR SPEED (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 3.1 — Operation of the Purmp 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;
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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 issues the command
to start the 1%t 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 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 10

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint

P1035 - Control Process Variable Level for
Starting the Pump Genius

— : :
: P1036 - Time Delay for Pump Genius
Starting by Level

MOTOR SPEED (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 8.2 — 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 issues the
command to start the 1%t 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 issues
the command to stop pumping action, and the last operating pump decelerates;
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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 0

CONTROL PROCESS VARIABLE (Eng1)

: 1 P1039 - Sleep Boost Offset
P1011 - Control Setpoint iR I— = =

: 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
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 issues the
command to stop the pump before the count of the sleep boost maximum time be elapsed;

5 — The inverter driven pump reaches "zero" speed, and remains stopped; at this moment the Pump Genius
goes into sleep mode.
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3.12 PIPE CHARGING

This group of parameters allows the user to configure the Pump Genius to execute the pipe charging sequence
using the 1% 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 15//2"¢ Ramp)

Adjustable 0 = Disable (15t Ramp) Factory Setting: 6
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 13t 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: 30s
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the elapsed time for pipe charging.
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):

Pump Genius Multipump | 55



=

Parameters Description
COMMANDS - DIGITAL INPUTS

DI1- Enable Pump Genius B |

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint - : f
P1034 - Control Process Variable Deviation : /

to Wake up the:Pump Genius

>

P1041 - Pipe Charging Time

PID CONTROLLER OUTPUT (MV) (%)
100.0 % .

MOTOR SPEED (rpm)

P0134 - Maximum Speed Reference

P1037 - Pump Motor Speed below which Pump
Genius goes to Sleep Mode
P0133 - Minimum Speed Reference

Figure 3.4 — Operation of the Pump Genius with pjpe 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 not
awaited and the command run is issued. As pipe charging is enabled (PO105), the time count (P1041) is
initiated, while the PID controller remains disabled. The pump is accelerated to the minimum speed (P0133) with
a slower ramp in order to avoid the “water hammer;

2 — The pump speed reaches the value programmed for minimum speed (P0133) and continues at this speed
during the course of time for pipe charging (P1041). During this time the PID controller is disabled.
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3 — The time for pipe charging (P1041) is elapsed; at this moment the PID controller is enabled and begins to

increase the pump speed in order for the control process variable to catch up with the control setpoint required
by the user;

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

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

3.13 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 rpm Factory Setting: 1700 rpom
Range:
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).

P1054 — Time Delay for Starting an additional Pump in Parallel

Adjustable 0to 32767 s Factory Setting: 2 s
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.
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P1055 - Delay in the Deceleration of the CFW-11 Pump when Starting a Pump in Parallel

Adjustable 0.00 to 100.00 s Factory Setting: 0.01 s
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines a delay for the beginning of the deceleration of the pump driven by the CFW-11
frequency inverter when a new pump is started in parallel.

NOTE!
Value of the parameter in 100.00 will not apply the deceleration of the pump driven by the CFW-11
frequency inverter, i.e., the pump remains at the same speed it was before a new pump is started.

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

HEERRN I P1053 - Cbntroyf-(‘:rocess Variable Deviation for
H \styng one Pamip T Paraliel

— : L
: P1054 - Time Delay for Starting
: one Pump in Parallel

MOTOR SPEED (rpm)

P0134 - Maximum Speed Reference
P1052 - Pump Motor Speed for Starting
an additional Pump in Parallel

P1056 - Pump Motor Speed for Stopping
one Pump in Parallel

Figure 3.5 — Pump Genius operation for starting an additional purmp in paralle!

1 — The Pump Genius is operating with one pump running and it is increasing its speed to keep the pumping
control according to the required setpoint. At this moment, it is detected that the PID controller output is above
the value set to start one more pump (P1052), but the difference between the setpoint and the control process
variable remains below the deviation set to start one more pump (P1053); therefore, it is not still necessary to
start one more pump in parallel;

2 — The motor speed reaches the maximum speed programmed for the pump (P0134) and the value of the
control process variable keeps decreasing, the value of the difference between the setpoint and the control
process variable continues lower than the deviation set to start one more pump (P1053);
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3 — The motor speed still at the maximum speed programmed for the pump (P0134) and the value of the control
process variable keeps decreasing, the value of the difference between the setpoint and the control process
variable is still above the deviation set to start one more pump (P1053) and the time to start one more pump in
parallel on the pumping control (P1054) initiates;

4 — The motor speed still at the maximum speed programmed for the pump (P0134) and the value of the control
process variable keeps decreasing, the value of the difference between the setpoint and the control process
variable is still above the deviation set to start one more pump (P1053) and the time to start one more pump in
parallel on the pumping control (P1054) elapses; at this moment, a command is issued (via digital output) to
start one more pump in parallel on the pumping control. The pump to be started will be the one with the
shortest operation time among those which are enabled for operation;

5 — One pump is started; at this moment, the PID controller goes into the manual control mode and the speed
of the pump driven by the inverter goes to the value set in P1052. Then the time count of the delay to start the
deceleration of the pump driven by the inverter (P1055) begins;

6 — The time count of the delay to start the deceleration of the pump driven by the inverter (P1055) elapses; the
PID controller remains in the manual control mode and the speed reference of the pump driven by the inverter
goes to the value set in P1056;

7 — The motor decelerates down to the value set to stop one pump (P1056) and the PID controller goes to the
automatic control mode. Then the PID controller begins to control the system again to stabilize the pumping
control according to the setpoint required by the user, but now with one more pump in parallel.

3.14 STOPPING ONE PUMP IN PARALLEL

This group of parameters allows the user to adjust the operating conditions for stopping one of the activated
pumps in parallel in the Pump Genius.

P1056 — Pump Motor Speed for Stopping one Pump in Parallel

Adjustable 0 to 18000 rpm Factory Setting: 1300 rom
Range:
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.

P1057 - Control Process Variable Deviation for Stopping one Pump in Parallel

Adjustable -35768 to 32767 [Eng. Un. 1] Factory Setting: 20
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 P1057 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).

Pump Genius Multipump | 59



=

Parameters Description

P1058 — Time Delay for Stopping one Pump in Parallel

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

Description:
This parameter defines a time delay during which both conditions of P1056 and P1057 must remain satisfied
before stopping one of the pumps in parallel in the Pump Genius.

P1059 - Delay in the Acceleration of the CFW-11 Pump when Stopping a Pump in Parallel

Adjustable 0.00 to 100.00 s Factory Setting: 0.01s
Range:
Properties:

Groups of access via HMI: SPLC

Description:
This parameter defines a delay for the beginning of the acceleration of the pump driven by the CFW-11
frequency inverter when a pump in parallel is stopped.

NOTE!
Value of the parameter in 100.00 will not apply the acceleration of the pump driven by the CFW-11
frequency inverter, i.e., the pump remains at the same speed it was before a pump is stopped.

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)

P1057 - Contrgl Process Variable Deviation for
StoppiRg one Pump in Parallel

P1011 - Control Setpoint ==l

—_—
: P1058 - Time Delay for Stopping
: ione Pump in Parallel

MOTOR SPEED (rpm)
P0134 - Maximum Speed Reference

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

P1056 - Pump Motor Speed for Stopping \1 2 3

one Pump in Parallel
P0133 - Minimum Speed Reference

T
* P1059 - Delay Accel.
© 11 CFW-11 Pump

Figure 3.6 — Pump Genius operation for stop one pump in paralle!
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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 (P1056), but the control process variable deviation from the control setpoint remains lower
than the threshold programmed for stopping one pump (P1057); 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 P0O133 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 (P1057 ); it
is thus not yet necessary to stop one pump.

3 — The pumps motor speed continues at minimum speed (P0133), as the value of the control process variable
continues to increase. At this moment its deviation from the control setpoint exceeds the threshold programmed
for stopping one pump in parallel (P1057), and the time count (P1058) is initiated;

4 — The pumps motor speed continues at minimum speed (P0133), the value of the control process variable
keeps increasing, the difference between the setpoint and the control process variable is still above the
deviation set to stop one pump (P1057) and the time to start one pump in parallel on the pumping control
(P1058) elapses; at this moment, a command is issued (via digital output) to stop one pump in parallel on the
pumping control. The pump to be stopped will be the one with the longest operation time among those which
are enabled for operation;

5 — One pump is stopped; at this moment, the PID controller goes into the manual control mode and the speed
of the pump driven by the inverter goes to the value set in P1056. Then the time count of the delay to start the
acceleration of the pump driven by the inverter (P1059) begins;

6 — The time count of the delay to start the acceleration of the pump driven by the inverter (P1059) elapses; the
PID controller remains in the manual control mode and the speed reference of the pump driven by the inverter
goes to the value set in P1056;

7 — The motor accelerates up to the value set to start a pump (P1052) and the PID controller goes to the
automatic control mode. Then the PID controller begins to control the system again to stabilize the pumping
control according to the setpoint required by the user, but now with least one pump in parallel.

3.15 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 turn off the pump is running; at this moment the Pump Genius verify which pump have the lower
operation time; then the pump driven by the inverter is rotated and resumes controlling the pumping with
variable speed. With 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 P1018.

P1019 - Time Interval for Forcing Rotation of Pumps

Adjustable 0to 32767 h Factory Setting: 72h
Range:
Properties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |60 SoftPLC
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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 P1020 for the Pump Genius to be shut down and a
new pump to be started and resumes controlling the pumping with variable speed.

NOTE!
A setting of “O h” enables the test mode, in which at every 60 seconds the logic for forcing rotation of
pumps is enabled.

P1020 - Pump Motor Speed for Forcing Rotation of Pumps

Adjustable 0 to 18000 rpm Factory Setting: 0 rpm
Range:
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 “O rpm” disables the forcing rotation of pumps.

3.16 LOW LEVEL PROTECTION FOR THE CONTROL PROCESS VARIABLE (PIPE BREAKING)

This group of parameters allows the user to configure the conditions for alarm and failure 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.

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 |
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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.

3.17 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.

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.
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3.18 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 rpm Factory Setting: 1650 rpom
Range:
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.

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:
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CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint

MOTOR SPEED (rpm) : : :
P0134 - Maximum Speed Reference . - ;
P1042 - Motor Speed for Dry Pump : :/:

P0133 - Minimum Speed Reference

MOTOR TORQUE (%) : P , :
100.0 % : —mmee ; ; -

P1044 - Timé Delay for Dry Pump Fault
—!

Figure 3.7 — Operation of the Purmp Genius for dry purmp protection

P1043 - Motor Torque for Dry Pump

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;

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
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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.

3.19 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 DI11.

P1045 - Time Delay for Pump Protection via External Sensor (F783)

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 (DI11) at logic level “0” while the pump is
running, before the external sensor fault “F783: External Sensor Protection” is generated.

NOTE!
A setting of “0 s” disables the pump protection faults via external sensor (DI11).

3.20 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.

3.21 READING PARAMETERS

P1010 - Pump Genius Multipump 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 Multipump application.
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P1016 - Control Process Variable

Adjustable -32768 to 32767 [Eng. Un. 1] Factory Setting: -
Range:
Properties: RO
Access groups via HMI: 01 PARAMETER GROUPS |
L |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 — Operation Time of the Pump Driven by the CFW-11
Adjustable 0to 32767 h Factory Setting: -
Range:
Properties: RW
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter indicates the value of the operation time of the pump driven by the CFW-11 inverter.

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

P1018 — Operation Time for Forcing Rotation of Pumps

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

This parameter indicates the operation time of the Pump Genius operating with only one pump started. It times
is used in the logic of force rotation of the pumps.

NOTE!
The value of hours is reset every time the pump driven by the CFW-11 frequency inverter is stopped.

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

P1047 — Operation Time of Pump 1

Adjustable 0to 32767 h Factory Setting: -
Range:
Properties: RW
Access groups via HMI: 01 PARAMETER GROUPS |
L [50 SoftPLC |
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Description:
This parameter indicates the operation time of pump 1. It is used to define which pump will be started or
stopped on the Pump Genius.

P1048 - Operation Time of Pump 2

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

This parameter indicates the operation time of pump 2. It is used to define which pump will be started or
stopped on the Pump Genius.

P1049 - Operation Time of Pump 3

Adjustable 0to 32767 h Factory Setting: -
Range:
Properties: RW
Groups of access via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter indicates the operation time of pump 3. It is used to define which pump will be started or
stopped on the Pump Genius.

P1050 — Operation Time of Pump 4

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

This parameter indicates the operation time of pump 4. It is used to define which pump will be started or
stopped on the Pump Genius.

P1051 — Operation Time of Pump 5

Adjustable 0to 32767 h Factory Setting: -
Range:
Properties: RW
Groups of access via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter indicates the operation time of pump 5. It is used to define which pump will be started or
stopped on the Pump Genius.

NOTE!
It is possible to change the operation time of the pump since the motor is stopped.
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4 CREATION AND DOWNLOAD THE APPLICATION

In order to configure the CFW-11 inverter for Pump Genius Multipump 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 Multipump application in the WLP and
how to transfer it to the CFW-11 inverter.

NOTE!

@ The Pump Genius Multipump 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.

18t Step: Create a new project on the WLP based on the Pump Genius Multipump ladder standard application.
For this, select Tools, Application, CFW-11, Create, Pump Genius and finally click Multipump;

[ WEG Ladde -
Project View a —

D& m]| § Parameter Values 0 @)

BirecierFey) Export Project as Application

Import Application to WLP

| Application
_ Surface Winder  +
Bl Crane »
Center Winder »
Pump Genius v Multiplex
o plex
| Mubipump

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

2nd Step: Name the new project created;

Name oK I
Fulti

I MHpLmp LCancel

E quipment

LR hd

Firmware Yersion

Wed 31 hd

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..COMS). For this, select Communicate and then click Configuration (Shift + F8);

WEG Ladder Programmer - (Multipurmg] oo & i i R SR el O e

g

=] Project Edit View Page Insert Tools Build [Communicate | UserBlock Window Help [-T=]x]
Dz e Béal & <> & | Download... 8
Upload... Alt-F8
e ) L e e R e P sl P A
e Online Monitoring ]
A|%:|| 1| 4] [GENERALDESCRIFTION |, cpine viomoring ,
[% @[zt —| 1] 4|3 «r|s|s|s|w]+  Monitoring varisbles Shift + F
Multipump.|dd x Trend Variables Ctrl + F3 2 3 4 5 ) A
E)- Laddsr Diagrams - Monitoring Inputs/Outputs Alt + F9 B
Mulipump dd B .
& Confiquraton Wisards Monitoring by HMI Ctrl+Alt+F)
Foxed Cortrol Force Inputs/Outputs e ®)
Floating Cantrol General Information
E)- Monitoring Dilogs
Pump diven by CFW-11 inverter Configuration... Shift+F8

Overview of Parallel Pumps with Fire:
Overview of Parallel Pumps with Flos
Digial Input and Output Status
Parameters - Analog Inputs
Farameters - Ramps and Speed Limt,
Parameters - Cortrol Process Variable
Farameters - PID Carntroller
Parameters - Wake up and Siesp Mo
Farameters - Start and Sieep Mode
Parameters - Sleep Boost
Farameters - Fipe Charging
Parameters - Starting an addtioral Py
Parameters - Stopping one Pump in F
Paramsters - Forcing Rotation Pumps
Parameters - Low and High Level Pre
Parameters - Dry Pump Protection
Parameters - Protection Extemal Sen
E}- Trend Variables Dialog

Anslog_inputs tr

Cortrol_Pump tr L

Settings_PIDCortroller tr
Manitering Variables Diclog
El- Parameters Value Dislog
Farameters_PGMPM par B

« i b

n

4| ¢ D 070s2015 9

(* Minimum version required: WLP V9 83 - CFW-11 V531
Devalopment varsion: V2.00 - Size: 12256 bytes *)

(* Description: SOFTWARE FOR PUMP GENIUS MULTIPUMP *)

(* DEVELOPED FOR S0FTPLC CFW-11 FREQUENCY INVERTER *)

(¥ Client: )

=%

=%

m

|Setting the serial communication

[cPwiiveszt [

[Pagel of 102

Figure 4.3 — Adjust the cornmunication interface in the new project

4t Step: Download the ladder application and user’s parameter. For this, select Communicate and then click

Download (F8);

WEG Laoder Programmer - (ullpurgl e R o R T T W i e

= Project Edit View Page Insert Tools Build [Communicate | UserBlock Window Help [-T=]x]
Dz e Béal & <> & | Download... 8
Upload... Alt-F8
e ) L e e R e P sl P A
e Online Monitoring ]
A|%:|| 1| 4] [GENERALDESCRIFTION |, cpine viomoring ,
[% @[zt —| 1] 4|3 «r|s|s|s|w]+  Monitoring varisbles Shift + F
Multipump.|dd x Trend Variables Ctrl + F3 2 3 4 5 ) A
ET- Ladder Diagrams & Monitoring Inputs/Qutputs Alt+ F B
Mulipump dd B .
& Confiquraton Wisards Monitoring by HMI Ctrl+Alt+F9
Fixed Control Force Inputs/Outputs /11_en *)
Floating Control General Information
E)- Monitoring Dilogs
Pump diven by CFW-11 inverter Configuration.. Shift+F8

Overview of Parallel Pumps with Fire:
Overview of Parallel Pumps with Flos
Digial Input and Output Status
Parameters - Analog Inputs
Farameters - Ramps and Speed Limt,
Parameters - Cortrol Process Variable
Farameters - PID Carntroller
Parameters - Wake up and Siesp Mo
Farameters - Start and Sieep Mode
Parameters - Sleep Boost
Farameters - Fipe Charging
Parameters - Starting an addtioral Py
Parameters - Stopping one Pump in F
Paramsters - Forcing Rotation Pumps
Parameters - Low and High Level Pre
Parameters - Dry Pump Protection
Parameters - Protection Extemal Sen
E}- Trend Variables Dialog

Anslog_inputs tr

Cortrol_Pump tr L

Settings_PIDCortroller tr
Manitering Variables Diclog
El- Parameters Value Dislog
Farameters_PGMPM par B

« i b

n

4| ¢ D 070s2015 9

(* Minimum version required: WLP V9 83 - CFW-11 V531
Devalopment varsion: V2.00 - Size: 12256 bytes *)

(* Description: SOFTWARE FOR PUMP GENIUS MULTIPUMP *)

(* DEVELOPED FOR S0FTPLC CFW-11 FREQUENCY INVERTER *)

% Client: %)

=%

=%

m

|Download the user program and users parameters configuration to board

Figure 4.4 — Download the new project

[cPwiiveszt [

[Pagel of 102
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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;

==

Cancel

Download

¥ User Program

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 |

Download Information

Equipament CPwW11 200 - 240 104 7 B4
VB3
File Multipump. bir
| Size 12248 Bytes
|| Date 18/10/2015 Ll
Time: 16:16:02

Download file?

N -
i Yesx

No

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 V9.71

.

—

—
[9! WARNING: The user program is disabled. Enable user program?
-

=
o

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

8™ 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;

# ' User Parameters Configurstion ‘ [
Parameter | Tag Minimumn | Maximum | D..| H... 5. -
0.00 10.00 2 0 1 0 0 0 1 |E | Downlezd Information L ﬂ

P1011 Cantrol Setpoint P510 32768 32767 4 0o oo 1 oo 1 1 (4

Pi012 Cantrol Setpoint 2 PE10 32768 32767 4 0 o o 1 0o 1 0 1 Equi t

PI013  Control Setpoint 2 P50 78 3T 4 0 0 0 1 0 1 0 ( G SR Eaal
P1014 Control Setpaint 3 P510 32768 32767 4 0 0 0 1 o0 1 0 i

P1015 Control Setpaint 4 P510 32768 32767 4 0 0 0 1 o0 1 0 i

P10 Procsss Vaiizble PSI0 3763 3ET 4 0 1 0 1 0 1 0 f File Multipump_prop pps
P07 Time CPW-11 Pump ... h 1} 32767 oo 0 o0 o0 o 1 110

1018 Oper. Time Forc. Rat. h i} 32767 a o 0 o0 0 o 1 1 1 Size 360 Bytes
P1013 Interval Forc. Fot. h 1} 32767 oo 0 o0 o0 o 1 00

PI020  Fore. Rolation Speed  1pm 0 B0 0 0 0 0 0 0 1 0 i I Bek AR
P1021 Control Mode Config, 1) 3 o o0 o o o0 oo 1o Time 161701
F1022 Cont. Setpoint Source 1 E oo o0 o0 0 1 1 01 l

P1023 Process Var. Source 1 3 o 0 0 o o o 1 0 (7 "

EH] m | x Download file? [

Edi... | Open ... Download . | Close HNo I
[
N -

Figure 4.8 — User parameters download dialogs
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9oth Step: Start the configuration wizard setup for Pump Genius Multipoump application. For this, click the
Configuration Wizard “Fixed Control” or “Floating Control” in the project tree bar according to the pump
operation mode for and follow the steps described in chapter 5;

WEG Ladder Programerer - [Mulipure] L e e, e e BTRTT™ 0 O e

[% Project Edit View Page Inset Tools Build Communicate UserBlock Window Help [-I=]x]

MEGSEEER BAE | 2|4 ©)|| [ 2[=e] | 1] || o] el bl |
k=l e = R @‘ﬂm@ﬂﬂ”|GENERALDESCR|PT|0N -] E|

Multipump.Idd =
£ Laddar Diagrams - i~
Mutipump Idd 0

£ Cortfiguration Wizards
(* File: PGMPM_CFW11_en #)
Floating Control B

El- Monitoring Dilogs
Pump driven by CFW-11 Inverter 2
Overview of Parallel Pumps with Foced Ce
Qverview of Parallel Pumps with Floating (* Date: 07/09/2015 *)
Digital Input and Output Status
Parameters - Analog Inputs

2 3

(* Avthor: WEG *)

P Fampe e Sped Links ¢ e e e vz s 5w
Faramters - Control Process Variable
Parameters - PID Controller (* Description: SOFTWARE FOR PUMP GENTUS MULTIPUMP #)
Farameters - Wake up and Sieep Mode
Parameters - Start and Sleep Mode
Farameters - Sleep Boast s
Parameters - Pipe Charging
Parameters - Starting an additional Pump (* Cliznt: %)
Parameters - Stopping ane Pump in Para
Farameters - Forcing Retation Pumps
Paramters - Low and High Level Protec s
Farameters - Dry Fump Protection
Parameters - Protection Extemal Sensor =
E1 Trend Variables Dialog
Anzlog_lnputs tr
Cortrol_Pump tr 0
Settings_PIDCortroller v
Manitoring Variables Dialog )
Parameters Value Dislog
Parameters_PGMPM par
Monitoring Inpts/Otputs Dislog 12
Force Inputs/Outputs
Moritoring Farameters by HMI = 5
Monitoring Equipment General Info
Ll T — b

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

m

=

=%

==

| (* Copyrizht (C) 2004 - 2015 WEG S.A. - All sights reserved ¥) -
[To help, press F1 [crmiivesst | | [Page1 of 102

Figure 4.9 — Select the configuration wizard for Purmp Genius Multiourmp

10% Step: Click "Finish" in the summary of Pump Genius Multipump configuration;

Summary Configuration

ZUW1021 (Cortrol Mode Corfig ) =0 () -
%.PD220 (LOCAL/REMOTE Selection) = 12 (12 = SoftPLC R [
%:PD221 (LOCAL Speed Reference) = 0 (0 = HMI)

%PD223 (LOCAL Forward/Reverse) = 2 (2 rward/Rever:
%:PD224 (LOCAL Run/Stop Command) = 0 {0 = Keys 1.0}
%:PD225 (LOCAL JOG Command] = 0 (0 = Disabled)
%:PD222 (REMOTE Speed Reference) = 12 (12 = SoftPLC)
%PD226 (REMOTE Forward/Reverse) = 0 (0 = Forward)
%.PD227 (REMOTE Run/Stop Command} = 5 (5 = SoftPLC)
%:PD228 (REMOTE JOG Command) = D (0 = Disabled)
%PD318 {Copy Function MemCard) = 0

%PD263 (D11 Function) = 21 {21 = Enable Pump Genius }
%.PD264 (DI2 Function) = 21 {21 = Enable Pump 1{DO1))
%PD265 (D13 Function) = 21 {21 = Enable Pump 2 (DO2))
%.PD266 (D14 Function) = 21 {21 = Enable Pump 3 (DO3))
%PD267 (DI5 Function) = 21 {21 = Enable Pump 4 {DOE)}
%PD268 (D16 Function) = 21 {21 = Enable Pump 5 (DO7))
%PD275 (DO1 Function) = 28 (28 = Start Pump 1)

%PD276 {DO2 Function) = 28 (28 = Start Pump 2)

%PD277 (DO3 Function) = 28 (28 = Start Pump 3)

%PD134 (Mzimum Speed [rpm]) = 1800

%PD133 (Minimum Speed [pm]) = 1200

%PD100 (Acceleration Time [s]) = 5.0

%PD 1071 (Decelerstion Time [s]) = 5.0

%UW 1023 (Process Vanable Source) =110

%PD231 {Al1 Function) = 7 (7 = Process Variable)

%PD233 (Al Type) =0 (0 = 0to 10V/20mA)

%PD510 (Engineering Unit 1) = 22 (22 = bar)

%PD511 {Decimal Poirt 1) = 2{2 = xy.wz)

mn

“.PD232 (AI1 Gain) = 1.000 /

“.PD234 (A1 Offst [1]) = 0.00 ! i .
PD23E (AI1 Fiter [s]) - 0.25 :

%2UW 1023 (Process Var. Nax. Level [Eng. Uit 1) = 40.00 Pump Genius

%UW1022 (Process Var. Min. Level [Eng. Unit 1] = 0.00 2 fhware
4 m | r -

Frirt

Defaul <Back [ Finish Cancel | I

Figure 4.10 — Surmmary of Pump Genius Multjpurnp configuration
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11t Step: Send the values of the parameters configured in the configuration wizard of Pump Genius Multipump
for the CFW-11 inverter. For this, click "Yes" to start sending the values.

WLP v9.80 e
-

Configuration Wizard.
/£ %% 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 Multipump
application.
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5 APPLICATION CONFIGURATION WIZARD

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

= Multipump Fixed Control: Configures the Pump Genius Multipump application to operate with association of
up to six pumps in parallel, and the frequency inverter always controls the speed of the same pump;

= Multipump Floating Control: Configures the Pump Genius Multipump application to operate with the
association of up to five pumps in parallel and the frequency inverter can control the speed of any pump
according to the rotation requirements.

5.1 FIXED CONTROL
The configuration of the ladder application for Pump Genius Multipump with fixed control, and up to six pumps

in parallel is done using the “Fixed Control” configuration wizard, which consists of an oriented sequence for the
configuration of the relevant parameters for this application.

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 fixed control

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

Multipump configuration wizard for Fixed Control.

Pump Genius
Software

Dt I Hest > Cancel
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It presents the parameter for the configuration of the
activation mode of the multipump fixed control.
P1021: Pump Control and Activation Mode

‘ Activation Mode Configuration (P1021)

Configuration @ s Sqanes
& With Rzassan
|
'#? -HT ‘T“ir *0?“%‘
@ L
A l.mwmwmw‘nmumrnw wnf«ww‘mkw_ S
B i i '
::ﬂ:‘;?hwihmw&lwi’: o 4.3, 2and 1.
| Bock | Met> | camew
It presents the parameters for configuration of the
reference commands :
P0220: Local/Remote Selection Source
P0221: Speed Reference Selection - Local Situation
P0222: Speed Reference Selection - Remote Situation
LOCAL Commands REMOTE Commands
P0223: Forward/Reverse Selection - Local Situation
POZ21 Spred Reference at Local POZZ2: Speed Refererce at Remote
P0224: Run/Stop Selection - Local Situation = — o
P0225: JOG Selection - Local Situation e e s
2 ' B ifess T
P0226: Forward/Reverse Selection - Remote Situation ,"w:” ,:f,,m ,:.,:" ::.(W.
P0227: Run/Stop Selection - Remote Situation g : o :
P0228: JOG Selection - Remote Situation
| Dot <Back | Hest> Cancel
It presents the options to define the number of pumps
in parallel of the fixed control multipump controlled by
digital outputs. Selection the Number of Pumps in Parallel controlled by Digital Outputs ]||Eg
T NoPump
© One Pump
& Two Pumpd
i Theee Pumps
¥ Four Pumps.
™ Five Pumps
3
s
| Dot <Back | Hest> Cancel
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It presents the parameters for the configuration of the
functions of the CFW-11 digital inputs and outputs:
P0263: DI1 Function _
P0264: DI2 Function Digital Outputs - Inverter [ueg I
P0265: DI3 Function J% = |
P0266: DI4 Function e
P0267: DI5 Function f-amhez
P0268: DI6 Function i e, [
DI9 Function e B e bt M
4 , LI p—c ook bcon e
DI10 Function Digital Inputs - Expansion Module Mofodn — =]—
DI11 Function e o —
P0275: DO1 Function (RL1) e o JJ. o b5
P0276: DO2 Function (RL2) oo 3] o
P0277: DOS3 Function (RL3) ot e - 4 e
DO6 Function
DO7 Function o a [ ] e |
DO8 Function
DO9 Function
It presents the parameters for the configuration of the
CFW-11 ramps limits and speed:
P0100: Acceleration Time Ramps and Speed Limits [Leq
P0101: Deceleration Time ‘
P0133: Minimum Speed Reference Limit - N
P0134: Maximum Speed Reference Limit % !
[porsy
5 [ .E
K Fang, O 86005 i
Cosma | soick [ Nwts | [ comal’]
It presents the parameter for the source selection of
the control process variable:
P1023: Control Process Variable Selection Source Process Variable Selection Source (P1023) [ueg F
Analog Input - Inversor
1 Anstog put All 0w Is
2 Aelog Iopud AZ s
3= Diffrancn betwean Anaiog ot ALLand AL ALLALZ)
6
Dalnt <mock [ Hets | canent |
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It presents the parameters for the configuration of the
control process variable via analog input Al1 or Al2 and
the engineering unit of the control process variable:
P0231 and P0236: Al1 and Al2 Signal Function

P0233 and P0238: Signal Type Al1 and Al2

Settings of the Pracess Variable via Analag Input AIL |i|E!I

POZIL: ALL Signal Fussetion

POZ33: AT Signal Type

POS1E Eragraseing Linit 1

P0510: Engineering Unit 1 POSLL: Decimal Point of ingineacing Urit 1 Toxwz =
P0511: Decimal Point of Engineering Unit 1 B o0 NP e
7-1 —
tO Araliog Tnpul AL e +
7-3
of the ansko; "Control Process Vansbie™ in this SOAPLC sophoston
e o
[ poma | «Back Hest » Cancel
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 ATL @
P0234 and P0239: Al1 and Al2 Offset .
o B m PE.
P0232 and P0237: Al1 and Al2 Gain : — S
P0235 and P0240: Al and Al2 Filter il aé—-_‘m* _ — e
P1024: Control Process Variable Sensor Minimum
8 1 |_ | Scale of the Process Variabla Sengor
- evel : —
8tf) 3 P1025: Control Process Variable Sensor Maximum [rames ] RS
Level
[Pt
DL T
ww;:ﬁ?ﬁg‘ o
[ poma | <Back [ Hest> Cancel
It presents the parameters for the configuration of the
PID controller for the Pump Genius:
P1030: Control Action of the PID Controller FID Controllar for the Pumgp Genlus [ueqg
P1031: PID Proportional Gain PAHD Cantol Action o he PID Controlr [ ool |
P1032: PID Integral Gain -‘3.‘,‘?!37.0
P1033: PID Derivative Gain |mo '_|
P11 | P1031 n g i - ?
s R M pcHCATINAL GAN | o - PiD
e i o ;é ouTPUT
| : P03y =
° i (——
Direct M:m-{mﬁ% o 12 o
Pieverse Mode: of) = P1016- PI011
| Dofout <Back [ Hest> Cancel
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It presents the parameter for the source selection of

the Pump Genius control setpoint:

P1022: Control Setpoint Selection Source Control Setpoint Selection Source (P1022) ]||Eg

= Satpont vis Anaiog Inpat AlL
= Seepoint via Analog Input A7
= Setpoint via HMI of Communication Networks (FLO11)
= Tt Setpounts wa Digaal Input D (PL012 and P1013)

= Thess Setpoints. via Digatal input D8 snd DI (#1013, P1013 and P1014)

b s B EI - e e |
L ™

= Four Setpoints wa Digital Input D9 and DELO (PLOLZ PLOLY FI014 and PLO1S)

[odea | —<on [ Nt

i

It presents the parameters for the configuration of the
Pump Genius control setpoint via analog input Al1 or

Al2: Control Setpoint via Analag Input AIL |i|E!I
P0231 and P0236: Al1 and Al2 Signal Function I
P0232 and P0237: Al1 and Al2 Gain P23 AT Sgeal Type S —

P0233 and P0238: Al1 and Al2 Signal Type
P0234 and P0239: Al1 and Al2 Offset o o
11 -1 | P0235 and P0240: Al1 and Al2 Filter

to [ pozsa o POas e
11-2 | [

| Dot «<Back Hest > Cancel

It presents the parameter for the configuration of the

control setpoint via HMI or Communication Networks:

]

P1011: Control Setpoint Control Setpoint via HMI o Communication Networks

P1011: Control Seapoint

20 00 Eng. 1

11-3

[ ofthe Pung Geni omatic mode via HMI o via Commurscation Netwarks.
#Adustabie Range: -32763%0 32767 [Engneenng Link 1 defined in P0510.and POS11]

[ poma | cBack [ Net> | cance |

Pump Genius Multipump | 78



Application Configuration Wizard

It presents the parameters for the configuration of the

Pump Genius control setpoint via logical combination

of digital inputs DI9 and DI10: Four Cantrol Setpoints via Digital Input DI and DII0 m
DI9 Function | PLOLE Comtied Setpeint 1 T — e
. 101 Camared Senpesint 7 Br g1
DI10 Function PI014 Comtrol Setpoint 3 3 Eng 1
P1012: Control Setpoint 1 #1015 Contet Setpont 4 T
Digital Inputs - Expansion Module (Slot 1)
P1013: Control Setpoint 2
11 =41 p1014: Control Setpoint 3
to B8 Function
11 -6 | P1015: Control Setpoint 4 1201 Srooei soecn 3} ..
D40 Function @ f

and DI Setport Selectien =J

&t definas the digtal input function. Configueed 1o function ™ 1st Df Setpont Sel ™ in this SoPLL applcation.
0L or IC02 ¥ LC.

WOTE
[ poma | eBack [ Nests Cancel
It presents the modes or conditions to startup the
Pump Genius.
Selection of the Pump Genius Startup Modes lil!!l
r & Gisable Sivep Mode
%- Enatie Stesp Made
“ . and Wakn up Mods
12 o~
- Ensasle Sleap Mods
.. And Start Levidl Mode
E-"
t defines the modes 1o statup the Pump Genua.
[ poma | <Back | Hest> Cancel

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
P1037: Pump Motor Speed below which Pump Genius
goes to Sleep Mode
P1038: Time Delay for Pump Genius goes to Sleep Sy oua e
181 e £ e ? e
L= - » i
. | [PIOIETE P tne = ‘-Eu
Piom
K e 13 R i
(o] <Bock [ Wets | coce |
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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
P1037: Pump Motor Speed below which Pump Genius
goes to Sleep Mode

P1038: Time Delay for Pump Genius goes to Sleep

Start Level Mode

P1016

PWOCLYS VARRLL Dieeet PID

o ‘ T OLEL
;mmw;m"ﬁm ks
[ poma | <Back | Hest> Cancel
It presents the parameters for configuration of the
sleep boost:
P1039: Sleep Boost Offset Steep Boost [ueq
P1040: Sleep Boost Maximum Time I e Soup oot
:‘&gnm
2
R o0
e § :
14 b o &
TIMEON Pigse
G 0o
29 bo it see mode. zoc
Dot | <Back | Hest> Cancel
It presents the parameters for the configuration of pipe
charging using the 1t pump to be started in the Pump
Genius: Pipe Charging @
P0102: Acceleration Time 2 ' POIDS: Ensble Pipe Chaging (Seection 197 Ramg)
P0105: Enable Pipe Charging (1% / 2" Ramp A uoron
Selection) E
PO133 L%
P1041: Pipe Charging Time R 5
15
: ; T ‘g
oL TIMEON pros1
— O
Deefauk

<Back | Hest> Cancel
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It presents the parameters for the configuration of the
conditions for starting an additional pump in parallel in
the Pump Genius:

P1052: Pump Motor Speed for Starting an additional

Conditions for Starting an additional Pump in Parallel |i]!!| I

mgu:fh——_—-'

P1028: Value for High Level Alarm for the Control
Process Variable

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

Pump in Parallel S 0.9
[ ——
P1053: Control Process Variable Deviation for Starting = TIMER
Fi016
" . e VaRARL Is
an additional Pump in Parallel ] i ms_,
16 P1054: Time Delay for Starting an additional Pump in o o
Parallel |7 i [ ;
P1055: Delay in the Deceleration of the CFW-11 Pump et
when Starting a Pump AL axielcs "MEON BIOSE e
wl:v_!‘:ﬂlnmm
[ poma | <Back [ Hest> Cancel
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 m
|
P1056: Pump Motor Speed for Stopping one Pump in % e (A ————
Parallel L @
P1057: Control Process Variable Deviation for = :
4]
Stopping one Pump in Parallel ::“""
1011
17 P1058: Time Delay for Stopping one Pump in Parallel :::“m ¢
P1059: Delay in the Acceleration of the CFW-11 Pump __ﬁ =
when Stopping a Pump 5!8?‘,,.... ﬁ
memsmum Fevaa 7D TIMEM Lo
e © | O ﬂ
i ﬁmm
M Range: Ot0 1
Deefauk I « Back Mest > Cancel
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): -
1018
P1026: Value for Low Level Alarm for the Control e &
Process Variable ooz w 'I1MER p1027 T
1 s ——— LOW LEVEL
P1027: Time Delay for Low Level Fault for the Control _“" ( d srn 4 S
18 Process Variable (F771) High Level Protection (Pipe Obstruction)

P016
PROCEE VAR

FIT3
- e
p=E - SEOP T SYETIN

w ’» TIMER Plﬂ!? &

P].ﬂ!t
L u '

:MM . A ssting of " dasbles the slam
Aduntabia Range: -32753 10 32767 [Engnesang Unt 1 defined in PO510 and POS11]
[ poma | < Back Hext » Cancet |
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Application Configuration Wizard

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)
. — Al
wotom | 1 TI(I\.;iR Tt ton s |— T
19 (P1043 w — | o B ‘) e
| o s vosmgy
Er
speed to detect the dry pump condition. it A “
#Adustatie Range: 010 18000 pm
[ poma | < Back Nt > Cancet |

It presents the parameter for the configuration of the

pump protection via external sensor (DI11):
DI11 Function Pump Protection via External Sensor (DI11) m
P1045: Time Delay for Pump Protection via External I [ Enabde ExtoralSonace (D111)
Sensor Fault (F783) DL Funcrion on .
ol = A
? T | e |
Q === S s
| Dot <Back | Hest> Cancel

It presents the parameters that define which variables
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

PUDY. Reading Parameter Selection 3

3« Mator Cumert # -
21
1 defines the
In this SofiPLC apphcation.
HOTE | Porameter
i I «Back I Het > Cancel
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Application Configuration Wizard

It presents a summary with all the parameters

configured of Pump Genius Multipump application by

the Fixed Control configuration wizard.

Summary Configuration

Sped [pen]] » 1200
SP0100 (hcceieraton Tme 8] = 5.0
SPD101 {Decelerstion Time il » 5.0
KU 1023 Process Vansble Source) = 1 1)
X:DZ:!I A fmmn!-‘Tf-‘ « Process Varishie)

SPOZYI AT Type) = 1
LPDE1D (Engneeang Ut

umlmm:::e. M. Lavel [Erg. Ui 1) = 40,0 y Pump Genius
W22 Process Var Mo, Live firg. Ure 100 = :
Sper |
T oo || «Back Finish Cancel
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Application Configuration Wizard

g

5.2 FLOATING CONTROL

The configuration of the ladder application for Pump Genius Multipump with floating control, and up to five
pumps in parallel is done using the “Multipump Floating Control” configuration wizard, which consists of an
oriented sequence for the configuration of the relevant parameters for this application.

©

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 floating control

Step

Description

WLP Configuration Wizard

General presentation of the application Pump Genius
Multipump configuration wizard for Floating Control.

Pump Genius|
Software

It presents the parameter for the configuration of the
activation mode of the multipump floating control.
P1021: Pump Control and Activation Mode

Configuration

Pump Activation Made Canfiguration (P1021)

]

s Sequence

& With Rezanan

|
\_.lu KLl llu Kil I." L% Llu Kal L“ K51 J E
N —

ATTENTIGN!
i CFW-11 paramaters cionfigared i fhe "Confapurstion Wimd” snly the applecation!
5 ko 38w the e Seart- s of
useh Wredaency vener

T rcamrwsaribed b wie he VT coteol s for this fre of applaation.

mmmdmﬂ:_mw&iﬂb-duu.“l‘w::

h!!ww-u-‘ 543201,
[Cooma | «Back et > Cancet |
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Application Configuration Wizard

It presents the parameters for configuration of the

reference commands :
P0220: Local/Remote Selection Source Sutarines Cormiriads T3]
P0221: Speed Reference Selection - Local Situation PO Localhemmote Seecion
P0222: Speed Reference Selection - Remote Situation :
LOCAL Commands REMOTE Commands
P0223: Forward/Reverse Selection - Local Situation
PO22L: Speed Reference at Local P22 Speed Reference s Remote
P0224: Run/Stop Selection - Local Situation =t = s B
PO2IR FormandRewmrie at Local POIE Forwand Reverie af Reenole
) P0225: JOG Selection - Local Situation PPl st TR
P0226: Forward/Reverse Selection - Remote Situation :,,::" S ;,,s.m.:f a hemote
0« Disabied - 0= Dakied =
P0227: Run/Stop Selection - Remote Situation
P0228: JOG Selection - Remote Situation
[Codea ] Cancel

It presents the options to define the number of pumps
in parallel of the floating control multipump controlled
by digital outputs.

w
 Theee Pumps
«
-

« Back Hest >

_ Canaat_|

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

P0263:
P0264:
P0265:
P0266:
P0267:

DI1 Function
DI2 Function
DI3 Function
DI4 Function
DI5 Function

P0268: DI6 Function

DI9 Function

DI10 Function

DI11 Function

P0275: DO1 Function (RL1)
P0276: DO2 Function (RL2)
P0277: DOS3 Function (RL3)
DO6 Function

DO7 Function

DO8 Function

DO9 Function

Digital Inputs - Inverter Digital Outputs - Inverter
PO26E: DL Function s POITS: DOL Function ezem +

- EN L ~|+
PO264 DL Funcion um +
21 - Erae P 1007 =] P27 DO Function a5 i
POZES: DEF Functian [Fesmret = ——
2« Ensie P 20080 ][ ls A
PO266: D4 Function au "
Forams =L POXTT. DOR Funetin 123 51 7w
PFOZET. DIS Function s s et Uned -] +
[ it Uinc 'I'I_
PO26E: DI Functian im i Digital Qutputs - Expansion Module
0= Met Used ‘l I~

DOS Funetion e, 11
Digital Inputs - Expansion Module Ne Furscion -
D!;lmxbmm 00T Function gz.1n
Tt 01 Setpart Sl - Mo Function -]
D10 Funetien @ J— + DO8 Furction ma 15
[ O Setpor 5l -l Mo Feust and No Aarm -l
P LREa s S DOA Fumetion ou 1n
e B = [Fmaermm ~]
R deli G hurrction “Enabie P " i s SHPLE applcation
HOTE| apphcalion
o]

Cancel
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Application Configuration Wizard

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

P0100: Acceleration Time

PO101: Deceleration Time

P0133: Minimum Speed Reference Limit

P0134: Maximum Speed Reference Limit

Ramps and Speed Limits

5

£\ waTeR
A SPEED

|PO134

| I“W pm
[po1a
| 28 . +i
i
el ok
Sefatstin Farge (80 18000 5
[ o]

It presents the parameter for the source selection of
the control process variable:
P1023: Control Process Variable Selection Source

Process Variable Selection Source (P1023)

Analog Input - Inversar

" 1= Al

3= Aralog Input A2

3 = Difference between Analeg Input All and AL (A1L-ALD

o | o

It presents the parameters for the configuration of the
control process variable via analog input Al1 or Al2 and
the engineering unit of the control process variable:
P0231 and P0236: Al1 and Al2 Signal Function

P0233 and P0238: Signal Type Al1 and Al2

P0510: Engineering Unit 1

P0511: Decimal Point of Engineering Unit 1

Settings of the Process Variable via Analog Input AlL IiiElI
PO2EL AL Sagral Functian
PO2EE: Al Sagral Type [feewzen =]
POS1 Enggrening Lina 1 ™ -
PU5LL: Decinal Point of Enginesring Unit L 1wyt -
Analog Input « Inverter
malog Input A1
e funclion for the vester] "
HOTE ! P and e rek

o e
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Application Configuration Wizard

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:

P0234 and P0239: Al1 and Al2 Offset

P0232 and P0237: Al1 and Al2 Gain

P0235 and P0240: Al1 and Al2 Filter

P1024: Control Process Variable Sensor Minimum

i) -'M—"'!ll— —-!—'mm- u

Scale of the Process Variable Sensor

Level
8 P1025: Control Process Variable Sensor Maximum (s -
Level B
[ P1024 : it
|1"— T3 = T
il oty
[Codea ] Cancel
It presents the parameters for the configuration of the
PID controller for the Pump Genius:
]
P1030: Control Action of the PID Controller ‘ PID Controller for the Pump Genlus EEQ I
P1031: PID Proportional Gain PID30: Cortre Action of the PD Canirolies
P1032: PID Integral Gain
P1032 |
P1033: PID Derivative Gain
P1011 PII‘BI
LTRTROL WTRORT “‘u] UTPUT
F!ﬂ!i ¥
9 e -
m ng!’m.sm contraler for the Pump Germs, i 6 how will bo the e sigral of .
llm-nlluu o) = P10 10
[Codea ] Cancel
It presents the parameter for the source selection of
the Pump Genius control setpoint:
P1022: Control Setpoint Selection Source
C 1
2 = Senpainnvia Analeg bngan AL
3 Setiptant via MM o Communicateon Networks (PLO1L)
4= Two Sespoints via Digital Input DI¥ (1042 and P10L3)
5 = Threw Setpoints via Digital Input DI and DILO (P1012, F1013 and FID1E)
6 = Four Setpoints via Digital gt 019 and DILO (P101Z PLOLE, P1014 and P1015)
10

Cancel
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Application Configuration Wizard

It presents the parameters for the configuration of the

Pump Genius control setpoint via analog input Al1 or
Al2: Contral Setpoint via Analog Input AlL E
P0231 and P0236: Al1 and Al2 Signal Function PO AL Sgral Functisn [ conra sepor 1
i 5341 [ —
P0232 and P0237: Al1 and A2 Gain ™ "
P0233 and P0238: Al1 and Al2 Signal Type ’—-.
Al an
P0234 and P0239: Al1 and Al2 Offset
11 -1 . i g
to P0235 and P0240: Al1 and Al2 Filter T — Cra—
e e —é—p,f— e
e M hYR S e
[ oo et
It presents the parameter for the configuration of the
control setpoint via HMI or Communication Networks:
P1011: Control Setpoint Contral Setpoint via HMI or Communication Netwarks [ueq
P1011: Control Setpoint
2000 Eng. 1
11-3
Nt g 32752 B Ergoeeny (o | g PO PO
[ poma | cBack [ Net> | cance |
It presents the parameters for the configuration of the
Pump Genius control setpoint via logical combination
of digital inputs DI9 and DI10: Four Cantrol Setpaints via Digital Input DIS and D110 E
DI9 Function FI0LE Control Setpoint 1 @e et
. PLOLY: Comaret Setpeint 2 BT el
DI10 Function 1 ot -
P1012: Control Setpoint 1 P1015: Consrl Segoint 4 [ —
P1013: Control Setpoint 2 Digital Inputs - Expansion Module {Siot 1)
11t_ 4 | P1014: Control Setpoint 3
(o]
11 -6 | P1015: Control Setpoint 4
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Application Configuration Wizard

It presents the modes or conditions to startup the

Pump Genius.

= »  Enable Sleep Mode
L and Wake up Made
12
w3 Enable Sieep Mode
’. and Start Level Mode
]
a*

1 defines B modes 0 stastug the Pums Genus.
o ] o

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
P1037: Pump Motor Speed below which Pump Genius

goes to Sleep Mode
P1016
P1038: Time Delay for Pump Genius goes to Sleep e ?wm

13- 1 B —‘ TMER |

Mode

& prmp A setting of “I"
Adustabie Rlange: 10 18000 mm
[ poma | <Back [ Ned> Cancel

It presents the parameters for the configuration of the

sleep mode and start level mode:

P1035: Control Process Variable Level for Starting the Steep Mode ey |
Pump Genius s NN — m:za | %
P1036: Time Delay for Pump Genius Starting by Level — J—fg._?..l'_' (=] “
P1037: Pump Motor Speed below which Pump Genius o _ ||m— i

Start Lovel Mode

goes to Sleep Mode

Fi016

P1038: Time Delay for Pump Genius goes to Sleep e
13-2 P1035
Mode e )
= ‘ L1 T
: PI035
st & i et
[Codea ] Cancel
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Application Configuration Wizard

It presents the parameters for configuration of the
sleep boost:

P1039: Sleep Boost Offset

P1040: Sleep Boost Maximum Time

Parallel
P1055: Delay in the Deceleration of the CFW-11 Pump
when Starting a Pump

14
TIMEON Pl0s0 |
S— '
;h&h‘ﬂflﬁl it
o ] sk [ wems | concn
It presents the parameters for the configuration of pipe
charging using the 15t pump to be started in the Pump
Genius: Fipe Charging Weg |
P0102: Acceleration Time 2 7 PO1DS: Ensbie Pipe Charging (Stection 172" Rarip)
P0105: Enable Pipe Charging (1%t /2™ Ramp £ woron
Selection)
PO133 .Y
P1041: Pipe Charging Time LA &t
15
(o™
el TIMEON pioss
3 I':g —
[Codea ] Cancel
It presents the parameters for the configuration of the
conditions for starting an additional pump in parallel in
the Pump Genius:
P1052: Pump Motor Speed for Starting an additional
Pump in Parallel
P1053: Control Process Variable Deviation for Starting
an additional Pump in Parallel
1 P1054: Time Delay for Starting an additional Pump in

[ MEON pross |
&

Acnlatin Range: Ot 1 Iqm

o ]

oo [ ] _conen
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Application Configuration Wizard

It presents the parameters for the configuration of the
conditions for stopping one pump in parallel in the
Pump Genius:

P1056: Pump Motor Speed for Stopping one Pump in

Conditions for Stopping one Pump in Parallel Ii iE!I

N

Parallel -
P1057: Control Process Variable Deviation for e e B
P1016
Stopping one Pump in Parallel ::’:m'"
17 P1058: Time Delay for Stopping one Pump in Parallel :::'m
P1059: Delay in the Acceleration of the CFW-11 Pump (Z—r
when Stopping a Pump AL
;mmum' & ( ”m =
h;;nl.ﬂm Frr) bhww 8 :
[ooa Cancel
It presents the parameters for the configuration of the
forcing rotation of pumps in the Pump Genius:
P1019: Time Interval for Forcing Rotation of Pumps
P1020: Pump Motor Speed for Forcing Rotation of
Pumps
0o
| =)
18
waat n-ynu f'“ —|
G
i
|l
el A et wth criy Ascting of T
ool e
[ oo S Con- 5]
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) [ueg
variable (pipe obstruction): - . i
B ”.’
P1026: Value for Low Level Alarm for the Control e &
Process Variable ooz w 'I1MER 027 | S
1 T ——— LOW LEVEL
P1027: Time Delay for Low Level Fault for the Control _“" ( d : stor e e
19 Process Variable (F771) High Level Protection (Pipe Obstruction)

P1028: Value for High Level Alarm for the Control
Process Variable

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

P016
PROCEE VAR

w ’» T|MER Plﬂ!? &

FIT3
— HIGH LEVEL
FAULT
p=E SEOP The SYETIN

P].ﬂ!l
L u '

e Asettng of "I7 disables the slam
#Adustabie Range: -32763%0 32767 [Engneemng Link 1 defined in P0510.and POS11]
[ oo | < Back Hant » Cancet |
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Application Configuration Wizard

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)
r_lou‘ ) w ((=))
. — ALk
TIMER P104aa A
ATSOE DR T i (’3 .I'l... — I-.._ D%Yz’l.‘;p
20 p— Qo — M )| srorma
| ey s v
Er
speed o detect the dry pump condiion. it A A
#Adustatie Range: 010 18000 pm
[ poma | cBack | Wei> | camos |
It presents the parameter for the configuration of the
pump protection via external sensor (DI11):
DI11 Function Pump Protection via External Sensar (DI11) E ]
P1045: Time Delay for Pump Protection via External ™ Enabie xteralSovr 1)
Sensor Fault (F783) DAL Function an .
((*)
oeTechon ik
21 . - EA
SENSORDIT | TIMER 1045 Fr83
[Codea ] Cancel
It presents the parameters that define which variables
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 PG Reading Faramates Saection 2
27 « Cor Vasbls @8 ¥
PE20T Reading Pararmater Selection 3
T T a—
22

e
HOTE| Pm
(o ]
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ication Confiquration Wizard

Appl g

It presents a summary with all the parameters
configured of Pump Genius Multipump application by
the Floating Control configuration wizard.

Summary Configuration

UM 027 ontml Mods Config ] = 010 -

RPOZA LOCAL/REMOTE Selection) = 1212 = SHPLC R

UPNIZIT {LOCAL Spad Flatmrercn HMY

4P0223 (LOCAL Formand Reverse| Forwand

HP022 LOCAL un/Stop Command) = 0 (0 = Keys 1O}

WPD225 (LOCAL JOG Command) = O 0 = Disabled)
Faferance] « 12 (12 = SO8PLC)

= =
Pump Genius

are

W 1023 Process Var. Max. Level [Eng. Uit 10 = 40.0
U0 (Procsss Var: Min. Level g Unk 1) = 00

_pm |

T oo || < Back Finish Cancel
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g

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 Multipurnp application

Description

WLP Download Dialog Box

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

u Configuration of the User’s Parameters.

Download - - ﬂ
™ User Program

Cancel

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

u Size of the application to be downloaded;

m File compilation date;

m File compilation hour;

= Command to transfer or not the compiled application.

Download Information g

Equipament CRw/11 200- 240% 104 / 84
Va3

File: W |
Size | iz48Bpes
Date ,W
Time ’W

Download file?

Configuration of the user parameters dialog box
containing:

m Parameter number;

m Name assigned to the parameter by the user;

= Unit assigned to the parameter by the user;

= Minimum and maximum values;

= Number of decimal positions;

m Options for visualization in hexadecimal format, with
sign, ignoring the password, visualization on the HMI,
retentive and for change confirmation;

= Commands for opening, editing, performing the
download and for closing the dialog box of the user

parameters.

Parameter | T Minimurn | Masimum | D] H.. o L

FG I 000 10,00 2 0 1 0 0 0 1 0 _|
F1011 Control Setpoint PE10 32768 32767 4 00 0 1 0 1 1 I
Pi012 Control Setpoint 2 PE10 32768 32767 4 00 0 1 0 1 0 U
P1013 Control Setpoint 2 P50 32768 32767 4 0 00 1 0 1 0O I
P1014 Control Setpoint 3 P50 32768 32767 4 0 00 1 0 1 0O I
P1015 Control Setpoint 4 Ps10 32768 32767 4 0 00 1 0 1 0O I
P1016 Process Vanable Ps10 32768 32767 4 0 1 0 1 0 1 0O I
P1017 Time CFW-11 Pump h o 32767 o o o o o o 1 1 I
P1018 Oper. Time Forc. Rot. h a 32767 o o o o o o 1 1 1
P1013 Interval Fore. Rot. h a 32767 o o o o o o 1 0 1
F1020 Forc. Rotation Speed  rpm 1] 18000 o o o 0o 0o o 1 0 I
F1021 Contral Mode Config 1] 3 o o o0 0 0 0o 1 o0 0
F1022 Cont. Setpoint Source 1 E o o o0 0 0 1 1 01
P1023 Process Yar. Source 1 3 0 0 0 0o oo oo 10 0T
il m | [

Edit I Open Download I Close I
——

Dialog box for the download of the values configured with
the fixed control or floating control configuration wizard.

_
WLPVes0 =
e

Configuration Wizard.
Send values now 7
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Monitoring Dialog Boxes

7 MONITORING DIALOG BOXES

It is possible to monitor and change the parameters of the Pump Genius Multipump application through the

WLP.

Table 7.1 — Monitoring dialogs of the Pump Genius Multipurnp application

Description

WLP Monitoring Dialog

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

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

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

= PID controller output;

= Status of the pump status indicating: command for
enable Pump Genius via DI1, sleep mode active, sleep
boost active, pipe charging active, low level and high level
of control process variable, dry pump condition, and
status of external sensor (DI11);

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 li iE![

Actual Control Setpoint [ 2000[ps
Control Process Variable 0.02[psi

(A——=q

3= - 3 £ { S— |

ﬂm CFW-11 Pump
|

PID Controller Output 00 %

Frequence 00 Hz
Current 00 A
Torque 00%
Speed 0 rpm

Pump Status Pump Status CFW-11 Status CFW-11 Status
(@ En. Pump Genius (D11) (@ Low Level Process Var, i@ Genenl Enabled i@ Subtension
i@ Sleep Mode (@ High Level Process Var, i@ Motor Running @ Alarm
i@ Steep Baost @ Extemal Sensor (DI} @ Forward @ Faulr
(@ Pipe Charging @ Dy Pump @) REMOTE Situation
Alarms and Faults
Present Alarm |
Present Fault | Fauk Reset

Monitoring of the status of the pumps associated in
parallel of the Pump Genius Multipump application with
fixed control. It shows the following variables:

= Present control setpoint and control process variable
according to engineering unit 1;

= Operation time of the pumps;

= Command to reset the operation time of the pumps;

= Status of pumps 1 to 6 indicating: pump configured on
the Pump Genius, command to enable the use, command
for digital output to start the pump and disabled pump
running alarm;

= Status of the pump driven by the inverter indicating:
command to enable the Pump Genius via DI1, general
enabling, motor running, remote situation, active alarm
and active fault;

= Present alarm and fault;

= Command to reset the drive fault;

m Control reference, current, torque and speed of the

pump driven by the CFW-11 inverter.

Overview of Pump Genius Fixed Control

[Geg

Actusl Contrnl Setpoint 200 [pw
Cantrol Process Varable T [on

[

l'_ T r-' Ll !'ll
[ Bh el On meoet [/ Oy reset |

1 | " 1 L) "
e e e . .
K nl K [ -s| E

o

o ",
l B st l By seset | l B et |

@ @ .'E

o o o
1 + g
W
o | l | | r 1
Pump Statis 1 H 3 4 W ]
"] < ] @
@ st P D1 ) e e o g @ @ @
@unfump 00U G SanPamp 0O (G Stan Pums 003} @ SanPere 006 () SnPuma@OTI () Monae Running
P rure @ s @ ] (=1 @ REMOTE Snanion
@ meem
@ren
Alarma and Fassity Wariable of the Pump in Monitering
resens Alsem | B0 Controller Cuaput (R Motor Current [LFY
Poesens fat | Motor Speed G pm  Motos Tomus (11

Pump Genius Multipump | 95




=

Monitoring Dialog Boxes

Monitoring of the status of the pumps associated in
parallel of the Pump Genius Multipump application with
floating control. It shows the following variables:

m Present control setpoint and control process variable

Overview of Pump Genius Floating Control m!g

according to engineering unit 1;

= Operation time of the pumps; Bl Acwlconbol pont, [ A0 o
Cantrol Process Varabie l_ﬂﬂr»

= Command to reset the operation time of the pumps; . l- I-
™ on _l.

= Status of pumps 1 to 6 indicating: pump configured on I HJ' l-r_""—"' l’_""4° lr—"#

the Pump Genius, command to enable the use of pump e -: ool o " “ -
@

driven by the CFW-11 inverter, command for digital output

ITE o

- =
to start the pump and disabled pump running alarm; ®
Pumg Statin 3 2 3 4 P Stats §
= Status of the pump driven by the inverter indicating: @ ot @ rmocovpend @ @ < s
X X i Erable Pary D01 g Toalsle Prro (DI (g Erle Pt D g Doalee Py (O g Evalle Parvg 0] ) Goeroemal Evabiend
command to enable the Pump Genius via DI1, general @roeocwll  @repstowll  @Repscwil G Rmparcwil G RmedlCWLL () Mater Ruing
@ s hume 001 @ B on i@ P L. [ ] 7 g REMOTE Snaatien
enabling, motor running, remote situation, active alarm e S e e S e S
and active fault, Alsrms amd Falts Variable of the Pump in Manitaring
. Present Alsem [ P0 Controller Ouaput [ U0 % MotoeCumet | O0A
= Present alarm and fault; Presans Fauit | Motor Speed Trpm  Wotos Tormua T

= Command to reset the drive fault;

m Control reference, current, torque and speed of the
pump driven by the CFW-11 inverter.

Monitoring of the status of commands made at the pump
driven by CFW-11 inverter. It permits the visualization of

the following variables:

Digital Inputs - Inverter Digital Outputs - Inverter

= Present status of CFW-11 digital inputs;

P0263: DI1 Function us P0275: DOL Function 212225

21 = Enable Pump Genius 28 = Start Pump 1

PO264: D12 Function ns

= Function of digital inputs for Pump Genius;

= Present status of CFW-11 digital outputs; ZIEEne Furoll D) PO276: DO2 Function s 2.9
P0265: DI3 Function n7 W
. s . 21 = Enable Pump 2 (D02)
= Function of digital outputs for Pump Genius o T g
[Ofetwsed - PO277; DO3 Function a7.28,291
@ 0= Not Used
P0267: DIS Function ns O
0= Not used @
P0268: DI6 Function e
0= Not used @

Digital Outputs - Extension Module

DOE Function (0, 11)

Digital Inputs - Extension Module Ftarl Pump 4

DII9 Function oy DO7 Function (12,13

st DI Setpoint Sel T @ Ftaﬂ Pump 5

DI10 Function 2 j—b DOB Function (1, 15y

DI11 Function (3) f DO9 Function s, 13
[BremalSensar T a—

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:

= P0O100: Acceleration Time; e [Eq
m P0101: Deceleration Time; I ,‘\?\ woron

= P0133: Minimum Speed Reference Limit; po134

m P0134: Maximum Speed Reference Limit. (T J

MINIMUM SPEED

P0133 ‘

| 1200 o : . : -.I .g
— — >
ts]
—_—
P0100 PO101
ACCELERATION TIME DECELERATION TIME
50 50 :
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Monitoring Dialog Boxes

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:
m PO018: Al1 Value;

m POO19: A2 Value;

m P0029: Al3 Value;

= PO021: Al4 Value;

= P0232: Al1 Gain;

m P0234: A1 Offset;

= P0235: Al Filter;

m P0237: Al2 Gain;

m P0239: A2 Offset;

m P0240: AI2 Filter;

Analog Input AIl

g

P0234
AIL OFFSET
P0232

AIL GAIN
%_’ 1

Analog Input AI2

Al1 READ

P0235

P0O018
AIL VALUE

I 0.05 «

_

P0239 ]
212 OFFSET 000w
P0237

AIZ GAIN
Al2 READ

——

u
ALZ FILTER

P0O019

A|2 VALUE

J

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;

= P1025: Control Process Variable Sensor Maximum
Level;

= Value of control process variable (P1016) displayed as
engineering unit 1;

= Value of analog input selected for control process

variable in %.

Control Process Variable

PV[eng. 1]

P1025
MAXIMUM LEVEL
200 eng 1

P1016

PROCESS VARIABLE

0.0|psi

1024
MINIMUN LEVEL

[ 00 ang 1

0.0

000 Ab VALUE %]
Alx VALUE

005 «

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);

= P1012: Control Setpoint 1;

= P1013: Control Setpoint 2;

= P1014: Control Setpoint 3;

= P1015: Control Setpoint 4;

= P1016: Control Process Variable;

m P1030: Control Action of the PID Controller (direct mode
or reverse mode);

m P1031: PID Proportional Gain;

= P1032: PID Integral Gain;

u P1033: PID Derivative Gain;

= Output (MV) of academic PID controller in %.

FLO16
FmOCEL v
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Monitoring Dialog Boxes

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;

= P1016: Control Process Variable;

m P1030: Control Action of the PID Controller (direct mode
or reverse mode);

m P1034: Control Process Variable Deviation for Pump
Genius to Wake up;

m P10836: Time Delay for Pump Genius to Wake Up;

= P1037: Pump Motor Speed below which Pump Genius
goes to Sleep Mode;

m P1038: Time Delay for Pump Genius goes to Sleep
Mode;

m Motor speed reference in rpm;

u Value of the time elapsed for Pump Genius to wake up;
u 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 or sleep boost.

Sleep Mode

sg?;zzsvgw 4 \\
0 om

-
P1037
SPEED LEVEL TO SLEEP

1250 rpm

Wake up Mode

TIMER

I,
-~
P1038

TIME DELAY
TO SLEEP

w.

TIME ELAPSED

16
PROCESS VARIABLE

002 g1

P1011
CONTROL SETPOINT

4
DEVIATION TO WAKE UP

030 eng 1
— ")

P1016

PROCESS VARIABLE

002 g2

011
CONTROL SETPOINT

2000 eng 1

P1034
DEVIATION TO WAKE UP

030

1970 eng 1

P1028
CONTROL ACTION

Direct Mode

20.30 eng 1

b P1036

X

[ TIMER

Ie,
-~

TIME DELAY
R TO WAKE UP

.

TIME ELAPSED

0
WAKE UP ()

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;

= P1016: Control Process Variable;

= P1030: Control Action of the PID Controller (direct mode
or reverse mode);

= P1035: Control Process Variable Level for Starting the
Pump Genius;

m P1036: Time Delay for Pump Genius to Starting by
Level,

= P1037: Pump Motor Speed below which Pump Genius
goes to Sleep Mode;

m P1038: Time Delay for Pump Genius goes to Sleep
Mode;

= Motor speed reference in rpm;

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;

m Indication of start level mode active;

m Indication of sleep mode active or sleep boost.

Sleep Mode

TIMER

——
P1035
LEVEL FOR STARTING

P0002
MOTOR SPEED (\-\ (I.:
-
P om P1038
TIME DELAY
(P1037 osie - @
SPEED LEVEL TO SLEEP 0 . Q I
1250 «
pm TIME ELAPSED woosT @
[
Start Level Mode
P1016
PROCESS VARIABLE
002 eng 1
TIMER

| 00D eng 1 |
- )

1016
FROCESS VARIABLE

002 40 1

LEVEL TO START

0.00 o2

P1028

CONTROL ACTION

Direct Mode

Is
R
2 P1036
"ri—‘ TIME DELAY FOR
"o STARTING BY LEVEL e (.I-=
L 5 STARTLEVEL (@

TIME ELAPSED
0fs
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Monitoring Dialog Boxes

It shows the operation parameters of sleep boost function.
It permits the modification and visualization of the following
variables:

m P1011: Control Setpoint;

= 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.

Sleep Boost

P1011

P1039

P1016
| PROCESS VARIABLE
I 002 eng 1

CONTROL SETPOINT

I 2000 eng 1

SLEEP BOOST OFFSET

(> =)

ELAPSED TIME

It shows the operation parameters for pipe charging using
the 15! pump to be started in the Pump Genius. It permits
the modification and visualization of the following
variables:

m PO102: Acceleration Time 2;

m PO133: Minimum Speed Reference Limit;

m P1041: Pipe Charging Time;

= Value of the time elapsed of the pipe charging;

m Indication of pipe charging enabled.

Pipe Charging

P0O133

MINIMUM SPEED

1200

£\ MOTOR

SPEED

N

—
1[s]
PO102 TIMEON p1p41
ACCELERATION TIME I - PIFE CHARGING TIME
'
I 00 . (‘,- Eip
TIME ELAPSED
@ Pipe Charging Enabled 0 s

It shows the adjustment parameters for pump protection
via external sensor in DI11 digital input. It permits the
change and visualization of the following variables:

m P1045: Time Delay for Pump Protection via External
Sensor Fault ( F783);

u Value of the time elapsed for generate the fault F783;
= Indication of sensor (DI11) enabled;

m Indication of status of sensor installed in digital input
DI11;

m Indication of active alarm and fault.

. 2 =

Pump Protection via External Sensor (DI11)

ey

EMNABLE
DETECTION

SENSOR DI11

A782
ALARM i@

@

TIMER P104s

L o F783
Bo, MEDEAYFOREALT SEANL?&R -
oy I 5
ol 9 STOP THE SYSTEM
TIME ELAPSED
I o 5
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Monitoring Dialog Boxes

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:

= P1011: Control Setpoint;

= P1016: Control Process Variable;

m P1030: Control Action of the PID Controller (direct mode
or reverse mode);

= P1052: Pump Motor Speed for Starting an additional
Pump in Parallel;

m P1058: Control Process Variable Deviation for Starting
an additional Pump in Parallel;

= P1054: Time Delay for Starting an additional Pump in
Parallel;

m P1055: Delay in the Deceleration of the Pump of the
CFW-11 when Starting a Pump in Parallel;

m Motor speed reference in rpm;

m Value of the time elapsed for starting an additional pump

in parallel.

[ s
Starting an additional Pump in Parallel in the Pump Genius IiiE u
(h
pm
P1052
SPEED FOR STARTING
TIMER
P1016 ( .
PROCESS VARIABLE -
x
0020 eng 2 P1054
TIME FOR STARTING
Pl011 PUMP IN PARALLEL
CONTROL SETPOINT
2000 eng 1 TR ELAFSED
[ 1990 eng.1
s
P1053
DEVIATION FOR STARTING |
]
010 eng 1 ccwmm ACTION
Mcde R
16
PROCESS VARIABLE

002 g1

P1011 !

CONTROL SETFOINT TIME ON P1055
DELAY DECEL STARTING

20.00 LY
G2 [ 2010 erg 1 (_.: [T

TIME ELAPSED

P1053

DEVIATION FOR STARTING 0.00 s

010 oo 1

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;

= P1016: Control Process Variable;

= P1030: Control Action of the PID Controller (direct mode
or reverse mode);

= P1056: Pump Motor Speed for Stopping one Pump in
Parallel;

= P1057: Control Process Variable Deviation for Stopping
one Pump in Parallel;

= P1058: Time Delay for Stopping one Pump in Parallel;
m P1059: Delay in the Acceleration of the Pump of the
CFW-11 when Stopping a Pump in Parallel;

m Motor speed reference in rpm;

= Value of the time elapsed for stopping one pump in

parallel.

Stopping one Pump in Parallel in the Pump Genius

Mom smn (h 1
P1056
SPEED FOR STOPPING
TIMER
P1016 .
PROCESS VARIABLE ( 3
-
02 eng P1058
TIME FOR STOPPING
=Tt PUMP IN PARALLEL
CONTROL SETPOINT 2
L
2000 g 2 2020 TIME ELAPSED
ehg 1 I—D
s
P1057
DEVIATION FOR STOPFING

)
020 eng 1 conm ACTION

Dwred Mode “r

P1016
PROCESS VARLABLE

002 .oy

e TIMEON py1g59

DELAY ACCEL STOPPING|
2000 .
o [ 7980 ena 1 (_3 (LT

TIME ELAPSED

P1057 (—

DEVIATION FOR STOPPING 0.00 =

020 s
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Monitoring Dialog Boxes

=

It shows the parameters for forcing rotation of pumps in
the Pump Genius. It permits the change and visualization
of the following variables:

= P1018: Forcing Rotation of Pumps Operation Time;

= P1019: Time Interval for Forcing Rotation of Pumps;

= P1020: Pump Motor Speed for Forcing Rotation of
Pumps;

= Motor speed reference in rpm;

= 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.

5

Forcing Rotation of Pumps (only Floating Control)

ONE PUMP
RUNNING @

8
OPERATION TIME

Dh

(P1019 ]
TIME FOR ROTATION

!
ﬁfmm Df \-\\

S < =
——
[ p1020 ’ L
SPEED FOR ROTATION !—l 0 T,Eﬂnmbﬁ -
— B .

L

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:

= P1016: Control Process Variable;

= P1026: Value for Low Level Alarm for the Control
Process Variable;

= P1027: Time Delay for Low Level Fault for the Control
Process Variable (F771);

= P1028: Value for High Level Alarm for the Control
Process Variable;

= 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;

= Indication of active alarms and faults.

. w

[eq

Low Level Protection (Pipe Breaking)

P1016
PROCESS VARIABLE
— Do o
( TIMER P1027
[’0]:‘(.)2:& o . TIME DELAY FOR FAULT LOVET.EVEL
R J (. | FAULT @
100 et - LI STOP THE SVSTEM

TIME ELAPSED.
0.

High Level Protection (Pipe Obstruction)

P1016
PROCESS VARIABLE
00 g ATT2
" ALARM @ C
P28 | Ll e L
HIGH LEVEL LIMIT ( A FAULT
350 eng1 o L STOP THE SYSTEM

TIME ELAPSED

It shows the adjustment parameters for dry pump
protection. It permits the change and visualization of the
following variables:

= PO002: Actual Motor Speed in rpm;

= PO009: Actual Motor Torque in %;

= 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.

I ﬂgﬂ?nzsm f ‘\

B .. e

Dry Pump Protection (only pump driven by CFW-11 Inverter)

[Weq

0

]

pm

AT80

P1042
{Di" PUMP SPEED ALARM @

|

g g

rpm

A

TIMER p1044

0009 I TIME DELAY FOR FAULT F781

MOTOR TORQUE ( .‘ or e

| — i

i - FAULT @
TIME ELAPSED STOF THE SYSTEM

(P1043 G

DAY PUMP TORQUE

I 200 %
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Trend Variables Dialog Boxes

8 TREND VARIABLES DIALOG BOXES

It is possible to monitor variables of the Pump Genius Multipump 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.

| Analog Inputs.ir - WLP Variables Tren

File Graph Help

e e

Cursor : 09:48:12.000

100.0000
100.0000
75.0000
75.0000
50.0000
500000
T R EEEEEES
25.0000
0.0000 : : : :
09:44.02.000 09:45.04.500 09:.46:07.000 09:47.09.500 9.48:12.000
Color_| Symbol Type Address | Min | Max | Cursor Vel Actual Vel -
Anzlog Input ALL (%) S4MF: Float Marker 9003 00000 1000000 237770004 237770004
Anzlog Input AL (%) S4MF: Float Marker 9005 00000 1000000 B7.6643982  87.6643982 E
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
2000.0 20000
1000 40000
T T 30000
10000 15000
s 0.0
00 10000
250 e T e 10000
-1000.0 : 500.0
20000 : : | /_0(_'_\ ”
10:20:27.000 10:20:42.000 10:20:57.000 1021:12.000 1021:27.000
Color_| Symbol Type Address | Min | Max | Cursor Vel Actual Vel -
Motor Speed (rpm) EMW: Word Marker 8042 -20000  2000.0 1] 0
Frequence (Hz) (x10) %:PD: Drive Parameter 5 0.0 100.0 1] 0 =
Motor Current (4] (10} %:PD: Drive Parameter 3 0.0 300.0 1] 0
Motor Torque (%) (10} EMW: Word Marker 8044 0.0 2000.0 1] 0 B
Control Process Variable (Eng.1)  %UW: User Parameter 1016 00 10000 0 0 o

Figure 8.2 — Trend variable dialog for control values of the purnp
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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.

i Settings_PIDController.tr - WLP Variables Trend

File Graph Help

oo

Cursor : 15:27:26.000

0.0000 : : : :
15:24:26.000 15:25:11.000 15:25:56.000 15:26:41.000 15:27:26.000
Color | Symbol | Type Address | Min Max Cursor Val Actual Val B
Control Setpeint (%) %MF: Float Marker 9024 00000 1000000 350000000 350000000
Control Process Variable (%) %MF: Float Marker 9026 00000 1000000 350261002 350261002 =
PID Controller Output (%) 640)  %MF: Float Marker 9032 00000 10000000 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

[eq

9 PARAMETER VALUE DIALOG

It is possible to save the parameters of the each pump configured in the Pump Genius Multipump application

through the WLP.
Pzrameters_PGMPM.par - Para... l':-":‘ &J\
Pararneter - Upload.
E}SWD gg Download
F102 100
P P [ o=
F134 1800 ave.
F205 22 Q
| | P20B 27
A P
| Edit. Delete
Figure 9.1 — Parameter value dialog
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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