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About the Manual
About the Manual

This manual provides the necessary description for configuration the fixed control multipump system application
developed of the CFW-11 frequency inverter SoftPLC function. This manual must be used together with the CFW-11
user manual, the SoftPLC manual and the WLP software manual.

Abbreviations and Definitions

PLC Programmable Logic Controller

CRC Cycling Redundancy Check

RAM Random Access Memory

WLP Ladder Language Programming Software
USB Universal Serial Bus

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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1 Introduction to Multipump Systems

The multipump system applications developed for the CFW-11 SoftPLC provide to the user flexibility in the system
use and configuration. It uses the tools already developed for the WLP programming software, together with
configuration wizards and monitoring dialog boxes.

1.1 What is a Multipump System?

Multipump or multiple pumps pumping system refers to control of more than one pump using only one frequency
inverter to control the pump speed. The inverter selects which pumps will operate in order to keep/control the output
pressure of the pumping system. An alternation between their activation is also performed, making it possible an
equal use of the pumps.

In order to control the system output pressure a PID controller is used, together with the star/stop logics of the
puMmps.

The system can be controlled in two manners:
- Fixed Control, where the pump driven by the inverter is always the same one;
- Floating Control, where the pump driven by the inverter is changed according to the alternating need.

1.2 General Characteristics of a Multipump System

The multipump system developed for the CFW-11 with SoftPLC presents the following characteristics:
- Control of up to 5 pumps in fixed control mode;
- Control of upto 4 pumps in floating control mode;
- Pump activation control mode;
- Control of the inverter driven pump change (floating control);
- Acceleration and deceleration ramp for the inverter driven pump;
- Minimum and maximum speed limits for the inverter driven pump;
- System pressure setpoint setting via parameter or via analog input;
- Selection via digital input, of up to two pressure setpoint values;
- Selection whether or not the pump is enabled via digital input;
- Gain, offset and filter adjustment for the analog input control signals;
- System in sleep mode or wake up mode;
- Pipe charging before to enable the pressure control;
- Fault and alarm for minimum output pressure (pipe breaking);
- Fault and alarm for maximum output pressure (pipe obstruction);
- Alternation of pumps according to their operation time;
- Possibility of running the inverter pump via HMI (local mode);
- Possibility of implementation or modification of the applicative by the user through the WLP software.

1.3 Advantages of a Multipump System

A multiple pump pumping system presents the following advantages compared to a system with only one pump:
- Energy savings;
- Increased life span of the pumping system;
- It makes maintenance without operation interruption easier;
- It keeps a constant line pressure;
- It provides the necessary flow according to the system demand;
- It allows system fault diagnosis;
- Pump operation time equalization, allowing thus the uniform wearing of them.
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2 Fixed Control Multipump System

It is characterized by the fact that the inverter always controls the speed of the same pump. The other pumps of the
system are called auxiliary pumps and are activated by the CFW-11 digital outputs. In that way, the more suitable
starting technique can be chosen by the user, direct on line, star-delta, soft-starter, etc.

2.1 Power Connections

The power section connection schematic for a fixed control multipump system with four auxiliary pumps is presented
below.

;-;; Q2 ;—;; Qslﬂ}é—?é Q4 é—;—é
ﬁ.. T2§ t-l S s TSY ti . S T4< t-l .

11> 1> 3]

MO ( o

Note:
M QO: Multipump system line protection circuit breaker;

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

M K1, K2, K3 and K4: Contactors for starting the auxiliary pumps;
M MO, M1, M2, M3 and M4: Multipump system pump motors;

M The CFW-11 protection is done with fuses.

A_., NOTE!
: It is recommended to protect the auxiliary pump motors and the inverter in order to avoid damaging
them.
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2.2 Command Connections

The command connection schematic for a fixed control multipump system with four auxiliary pumps is presented
below.

220 Vac

__________ 2 | > | s [ A 1
Icc11-xc1 ||F|os-o1-xc2 |
| | |
: DO1 DO2 DO3 KA4.1 |I I
| 24Vde DM DI2 DI3 DI4 DI5 :!_24Vdc D04 |

137 15 23 116 26 17 29 18 19 6 7
MO A | MOA X | MO A | MO A |

\*|L U T TS I

KA1 KA2 KA3 KA4 T T2 T3 T4

Externaly’ Externaly’ Externaly” External
Fault Fault Fault Fault

K1 El:l K2 K3[ ] K4 KA1 KA2 KA3 KA4

Note:

M SO: Start / Stop switch. The “Start” position issues the command for enabling the multipump system control. The
“Stop” position switch disables the multipump system;

M S1, S2, S3 and S4: Manual / 0 / Automatic switches (optional). The “Manual” position issues the command for
starting the auxiliary pump without the multipump system control. The “0” position switches off the pump and
disables it from the multipump system. The “Automatic” position enables the auxiliary pump to be used in the
multipump system;

M K1, K2, K3 and K4: Contactors for starting the auxiliary pumps;

M KAT, KA2, KA3 and KA4: Auxiliary contactors for the protection logics of the auxiliary pumps;

M KA4.1: Auxiliary 24 Vdc contactor, necessary because the DO4 IOB-01 expansion module is a transistor digital
output;

M T1, T2, T3 and T4: Contacts of the auxiliary pump motor protection thermal relays;
M External Fault: A sensor, as a pressostat for instance, can be used for the protection of auxiliary pumps;

M DO1, DO2 and DO3: CFW-11 inverter digital outputs, for the command of auxiliary pumps;

M DO4: CFW-11 inverter expansion module transistor digital output, for the command of one auxiliary pump;
M DI1: CFW-11 digital input, command for enabling the multipump system control;

M DI2, DI3, DI4 and DI5: CFW-11 digital inputs, indicating that the auxiliary pumps are enabled for the multipump
system.
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2.3 Control Connections

The control connections (analog and digital inputs and outputs) made at the CFW-11 CC11control board XC1
terminal strip and at the IOB-01 expansion module XC2 terminal strip for a multipump system with four auxiliary
pumps is presented next.

XC1 Terminal Strip Default Function for Multipump System
1 REF+ Positive reference for potentiometer
4-20m@i 2 A+
Sensor\ + Analog input 1 (4-20mA): System pressure feedback
3 All-
CcWwW 4 REF- Negative reference for potentiometer
- 5 Al2+
>5k Analog input 2 (0-10V): System pressure setpoint
6 Al2-
cCcw
7 AO1
Analog output 1: Motor speed
8 AGND
9 AO2
Analog output 2: Motor current
10 AGND
11 DGND Reference (QV) for the 24Vdc power supply
12 COM Common point of the digital inputs
13 24Vdc 24Vdc power supply
14 COM Common point of the digital inputs
—"—1| 15 DI Digital input 1: Enable multipump system
— ] 16 DI2 Digital input 2: Enable auxiliary pump 1
— | 17 DI3 Digital input 3: Enable auxiliary pump 2
—"—| 18 Dl4 Digital input 4: Enable auxiliary pump 3
——| 19 DI5 Digital input 5: Enable auxiliary pump 4
| 20 DI6 Digital input é: Enlable pressure setpoint 2
21 NF1
22 C1 Relay digital output 1 (DO1): Start auxiliary pump 1
— 23 NA1
24 NF2
25 C2 Relay digital output 2 (DO2): Start auxiliary pump 2
— 26 NA2
27 NF3
220Vac 28 C3 Relay digital output 3 (DO3J): Start auxiliary pump 3
— 29 NA3
Terminal Strip XC2
6 24Vdc 24Vdc power supply
I_; 7 DO4 Transistor output 1: Start auxiliary pump 4

_A_., NOTE!
- It is necessary to set the DIP-switch S1.4 in ON in order to enable the 4-20mA current reading at the
analog input AlT. Refer to CFW-11 frequency inverter manual for further information on connections.
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2.4 Functional Description

See below the operation diagram of the pump driven by the CFW-11 and of the auxiliary pumps in a fixed control
multipump system with four auxiliary pumps. The graph below presents the "in a sequence" control mode for the
auxiliary pump activations in order to facilitate the comprehension of the motor activations. For the "with rotation"
control mode the operation time is taken into account for the activation of the auxiliary pumps.

COMMAND - DIGITAL INPUTS

CFW-11 PUMP FREQUENCY (Hz)

DI1- Enable Multipump System {3 — S
DI2 - Enable Auxiliary Pump 1§ | — — S
DI3 - Enable Auxiliary Pump2 ~ § — -
DI4 - Enable Auxiliary Pump3 3+ I S
DI5 - Enable Auxiliary Pump4 | P HE R S
COMMAND - DIGITAL OUTPUTS : : : § : : : : :
DO1- Start Auxiliary Pump 1§ = [ T A I
DO2 - Start Auxiliary Pump2 & R — 1
DO3 - Start Auxiliary Pump3 ~ §__ : i E— L
DO4 - Start Auxiliary Pump 4 : . I :
: | / \

P0134 - Maximum Speed (rpm) ; ; & 10 (B S .
P1034 - Auxiliary Pump Starting Frequency i3 5/ E13 E15 17
and Pressure Deviation (P1035) :
P1038 - Auxiliary Pump Stopping Frequency 4 6 9 12\| 14\| 16 :
and Pressure Deviation (P1039) : / : : : : : : \
P1030 - Sleep Mode Frequency : . . . ; :
P0133 - Minimum Speed (rpm) 2 18
1 [19
MULTIPUMP FLOW SYSTEM
100%
10; 11
CFW-11
: Pump (MO) :
7: 8., 12
2/ (MO) :
5; (MONi 14
: Aucxiliary Pump 3 (M3) :
3/(M0) (MO)\:16
: Auxiliary Pump 1 (M1) :
1;/(M0) (MO\18
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The graph shows the digital inputs used for the pump command and enabling, the digital outputs for the activation
of the auxiliary pumps, the behavior of the CFW-11driven pump speed as the auxiliary pumps are activated and
deactivated due to the system flow and pressure requirements.

The analysis of the system behavior in the given moments is listed below:

1 - The digital input DI is activated in order to enable the system. It is verified if the system will remain in sleep
mode or in wake up mode. The wake up mode is activated (the first time the system is enabled the P1033 time is
disregarded) and the pump driven by the inverter (MO) is accelerated up to the programmed minimum speed.

2 - According to the adjusted pressure setpoint, the PID controller responds and accelerates the pump controlled by
the inverter (MO). If the pipe charging is enabled, it is necessary wait a time (P1047) for enable the PID controller.

3 - When the frequency programmed for activation of an auxiliary pump (P1034) is reached and there is a certain
deviation of the system pressure from the pressure setpoint (P1035), then after some time (P1036) a command for
starting an auxiliary pump is issued. It is verified which auxiliary pump must enter the system. In this case, the pump
activation mode is “in a sequence”, and the auxiliary pump 1 (M1) is enabled for operation. The command to start
the auxiliary pump 1 (M1) is given via the digital output DO1, which according to the command schematic controls
the contactor K1.

4 — After the auxiliary pump 1 (M1) is started, the speed of the motor controlled by the inverter (MO) is reduced to
the value programmed as the auxiliary pump stopping frequency (P1038). This is done in order to attenuate
oscillations in the pressure control system. After this, the PID controller takes back the speed control of the pump
driven by the inverter (MO) and accelerates it again.

5 - Following the same analysis of the moment “3”, the command for starting another auxiliary pump is issued, and
it is verified which auxiliary pump must enter the system. In this case, since the auxiliary pump 1 (M1) is already
working, the auxiliary pump 2 (M2) should enter the system; however it is disabled via the digital input DI3 and the
auxiliary pump 3 (M3) is enabled for operation. The command to start the auxiliary pump 3 (M3) is given via the
digital output DO3, which according to the command schematic controls the contactor K3.

6 - After the auxiliary pump 3 (M3) is started, the same analysis of the moment “4” applies.

7 - Following the same analysis of the moment “3”, the command for starting another auxiliary pump is issued, and
it is verified which auxiliary pump must enter the system. In this case, since the auxiliary pump 1 (M1) and the
auxiliary pump 3 (M3) are already working, the auxiliary pump 2 (M2) should enter the system; however it is
disabled via the digital input DI3 and the auxiliary pump 4 (M4) is also disabled via digital input DI5. The system
remains as it is and the inverter controlled pump (MO) reaches the maximum programmed speed.

8 - Since the system is already needing one more auxiliary pump, when the auxiliary pump 2 (M2) is enabled via
digital input DI3, then the command for starting the auxiliary pump 2 (M2) is given immediately via the digital
output DO2, which according to the command schematic controls the contactor K2.

9 — After starting the auxiliary pump 2 (M2), the same analysis of the moment “4” applies.

10 - Following the same analysis of the moment “3”, the command for starting another auxiliary pump is issued,
and it is verified which auxiliary pump must enter the system. In this case, since the auxiliary pump 1 (M1), the
auxiliary pump 2 (M2) and the auxiliary pump 3 (M3) are already working, the auxiliary pump 4 (M4) should be
started; but since it is disabled via digital input DI5, the pump controlled by the inverter (MO) reaches the maximum
programmed speed and continues controlling the system pressure.

11 - The system senses a reduction in the flow and in order to keep the system pressure constant it starts reducing
the speed of the pump controlled by the inverter (MO).

12 - When the frequency programmed for deactivation of an auxiliary pump (P1038) is reached and there is a
certain deviation of the system pressure from the pressure setpoint (P1039), then after some time (P1040) a
command for stopping an auxiliary pump is issued. It is verified which auxiliary pump must removed from the
system. In this case, since the pump activation mode is “in a sequence”, and the auxiliary pump 4 (M4) is disabled,
the auxiliary pump 3 (M3) must be stopped. The command to stop the auxiliary pump 3 (M3) is given via the digital
output DO3, which according to the command schematic controls the contactor K3.

13 - After stopping the auxiliary pump 3 (M3), the speed of the motor controlled by the inverter (MO) is increased to
the value programmed as the auxiliary pump starting frequency (P1036). This is done in order to attenuate

10
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oscillations in the pressure control system. After this, the PID controller takes back the speed control of the pump
driven by the inverter (MO) and decelerates it again.

14 - Following the same analysis of the moment “12”, the command for stopping another auxiliary pump is issued,
and it is verified which auxiliary pump must be removed from the system. In this case, since the auxiliary pump 4
(M4) and the auxiliary pump 3 (M3) are already off, the next one to be switched off will be the auxiliary pump 2
(M2). The command to stop the auxiliary pump 2 (M2) is given via the digital output DO2, which according to the
command schematic controls the contactor K2.

15 - After stopping the auxiliary pump 2 (M2), the same analysis of the moment “13” applies.

16 - Following the same analysis of the moment “12”, the command for stopping another auxiliary pump is issued,
and it is verified which auxiliary pump must be removed from the system. In this case, since the auxiliary pump 4
(M4), the auxiliary pump 3 (M3) and the auxiliary pump 2 (M2) are already off, the next one to be switched off will
be the auxiliary pump 1 (M1). The command to stop the auxiliary pump 1 (M1) is given via the digital output DOT,
which according to the command schematic controls the contactor K1.

17 - After stopping the auxiliary pump 1 (M1), the same analysis of the moment “13” applies.

18 - When the frequency programmed for the sleep mode is reached (P1030), and if after some time (P1031) the
speed of the controlled pump (MO) remains below the sleep mode activation frequency, then the sleep mode will be
activated.

19 - Whit the sleep mode active the pump driven by the inverter (MO) is switched off, but the system remains
enabled and its pressure being supervised. If the pressure stays below the deviation limit (P1032) longer than a
certain time (P1033), the wake up mode is activated and the multipump control starts switching the pumps ON and
OFF again, according to the needs of the system pressure.

A NOTE!

Refer to chapter 5 for further details on the parameters.

11
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3 WLP Applicative Configuration

Through the WLP it is possible to create and to configure the applicative for the fixed control multipump system.
Refer to help topics in the WLP programming software for further details on creating an applicative. The
configuration of the applicative is done through the fixed control multipump configuration wizard, which consists of
a step by step guide for the adjustment of the parameters pertinent to the application.

.-/5';:_-,. NOTE!
; When powering up the inverter for the first time, follow all the steps described in the chapter 5 “First Time
Power-Up and Start-Up” of the CFW-11 frequency inverter manual.

Step Description WLP Configuration Wizard

System Setup - Multipump Fixed Control - Step 1 of 18 g|
It presents the parameters for the general configuration of

Multipump Systern General Configuration

P1018: Mumber of Auxiliary Pumps 2 3:

P1019: Auiliany Purp Activation Cantrole Mode 1 ="with Fotation -

the fixed control multipump system:
P1018: Number of Auxiliary Pumps
P1019: Auxiliary Pump Activation Control Mode

Cutput Pressure,

1
/4. ATTENTION!
£ ‘ ", The CRW-11 parameters configured in the "Configuration Wizard" are only the application!
N " 3o before follow the steps described in chapter 5 "First time Powrer-up and Start-up"
of the CRW-11 user s guide frequency inverter.
It i= recommended to use the */f cortrol mode for this type of application!
It defines the number of auxiiary pumps that the mulipurnp system will consider.
Adiustable Range: Oto 4
Default Mext » Cancel ‘
CFW-11 Setup - Multipump Fixed Control - Step 2 of 18 E|
It presents the parameters for the configuration of the
N Configuration the Origin of the Commands
command origin in the CFW-11:
P0220: LOCAL/REMOTE Selection Source
POQQO LOCO I/RemOTe Seledlon Source P0221: Speed Reference Selection - LOCAL Situation 0= HMl -
P0O221: Speed Reference Selection — Local Situation P0223: Forward/Reverse Selection - LOCAL Situation 2 = Fomward/Reverse Key =
. . . P0224: Run/Stop Selection - LOCAL Situat) 0=Kep:10 -
P0223: Forward/Reverse Selection - Local Situation Hion seesten wosten =
P0225: JOG Selection - LOCAL Situation 0 = Disabled -
P0224: Run/Stop Selection — Local Situation !
P0222: Speed Reference Selection - REMOTE Situation 12 = SaftPLC -
P0225: JOG Selection — Local Situation P0226: Forard/Revetas Selection - REMOTE Situslion 0 = Famsard -
2 P0222: Speed Reference Selection — Remote Situation P0227: Run/Stop Selection - REMOTE Situation 5= SoftPLC -
. . . P0228: J0G Selection - REMOTE Situation 0 = Disabled h
P0226: Forward/Reverse Selection - Remote Situation

P0227: Run/Stop Selection — Remote Situation
P0228: JOG Selection — Remote Situation

It defines the origin of the command that will select between the LOCAL and the REMOTE.
NOTE | Parameter pre-configured and is not allowed to change far this application.

Default < Back Next > Cancel
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CFW-11 Setup - Multipump Fixed rol - Step 3 of 18
It presents the parameters for the configuration of the
. Ramps
CFW-11 ramp times:
P PO100: Acceleration Time [¢] 1.0
PO] OO ACCG'EI’OTIOH Tlme PO101: Deceleration Time [g] 1.0
PO101: Deceleration Time Block diagram
Speed
t(s)
PO100 PO1OM
] ]
3
It defines the time to accelerate linearly from O to the maximum speed [PO0134].
Adjustable Range: 0.0t0939.0 &
Default < Back | Mt > Cancel |
CFW-11 Setup - Multipump Fixed Control - Step 4 of 18 3]
It presents the parameters for the configuration of the
L Speed Limits
CFW-11 speed limits:
PO133: Minimum Speed Reference Limit [rpm] 2400
PO] 33 MI nimum Speed Reference LI mit PO134: Mazimum Speed Reference Limit [rpm] 3600
P0134: Maximum Speed Reference Limit Block diagram
PO 34
rpf;l_‘
Reterence Total Ref.
- \{_‘
POM33
rpm
4
It defines the minimum +alue for the motor speed reference when the inverter is enabled,
Adjustable Range: 0 to 18000 rpm
NOTE | &g the inverter operates in %/F mode, disregard the matar slipping.
Default ¢ Back | Mext > Cancel
rol Setup - Multipump d Control - Step 5 of 18
It presents the parameter for the selection of the origin of
. Wariables to Control [P1020)
the system control variables: )
& {0 = Dutput Pressure via AT Input and Pressure Setpoint via Parameteg
P] 020 VO rlobles to Con’rrol 1 = Dutput Pressure wia A1 Input and Pressure Setpoint via £12 Input
5
Defines the local [parameter or analog input] which provide the variables to control the output pressure
spstem.
Default < Back | Mext > Cancel

13
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It presents the parameters for the configuration of the
CFW-11 digital input functions:

P0263:
P0264:
P0265:
P0266:
P0267:
6 P0268:
P0269:
P0270:

DIT Function
DI2 Function
DI3 Function
DI4 Function
DI5 Function
DI6 Function
DI7 Function
DI8 Function

ed Control - Step 6 of 18 El

Command Setup - Multipump

Digital Inputs
P0263: DI Function

P0264: DI2 Function

0= Not used -

0= Not used hd

PO26E: DI3 Function
PO2GE: D14 Function
PO267: DIS Function
P0268: DIE Function
P0263: DI7 Function

PO270: DIS Function

It defines the Function of the digital input. Configured for SoftPLC application [no function for the inverter].
NOTE | Parameter pre-configured and is not allowed to change far this application.

It presents the parameters for the configuration of the
CFW-11 digital output functions:

P0275: DO1 Function (RL1)

P0276: DO2 Function (RL2)

P0277: DO3 Function (RL3)

P0278: DO4 Function

P0279: DO5 Function

D efaul < Back Mext > Cancel ‘
Command Setup - Multipump, Fixed Control - Step 7 of 18 E|

Digital Dutputs
P0275: D01 Function (RL1]

P0276: DO2 Function [RLZ]

PO277: DO3 Function [AL3]
P0278: DDA Function

P0273: DOS Function

It defines the function of the digital input. Configured for SoftPLC application.
MNOTE | Parameter pre-configured and is not allowed to change far this application.

It presents the parameters for the configuration of the
system output pressure feedback reading via the analog
input AlT:

P0231: All Signal Function

P0233: All Signal Type

P0232: Al Gain

P0234: AT Offset

8 P0235: Al Filter

P1021: Output Pressure Sensor Scale

Default < Back Mext > Cancel ‘
Control Setup - Multipump Fixed Control - Step 8 of 18 E|

System Output Pressure via A1 Input

P0231: &1 Signal Function

1=4to20md -

P0233: A1 Signal Type
P0232: A1 Gain 1.000
P0234: A1 Offset [%] 0.00

P0235: A1 Filter [5] 0.5
P1021: Output Pressure Sensor Scale [bar] 4.00

Block diagram

PO234 P0232
%

PO235
&

A

PODME
%

It defines the Function of the analog input. Configured for SoftPLL application (ha function for the inverter).
MNOTE ! Parameter pre-configured and is not allowed to change for this application.

< Back Mext >

Cancel

Default
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rol Setup - Multipump d Control - Step % of 18
It presents the parameters for the configuration of the
systemn outout pressure set o'nT 'Cl arameter System Dutput Pressure Setpoint via Parameter
utpu V] I Vi :
¥ P P P P P1022: System Pressure Setpaint 1 [bar] 2.00
P] 022 SysTem Pressure Se‘rpom‘r ] P1023: System Pressure Setpaint 2 [bar] 1.50
P1023: System Pressure Setpoint 2
9-0
It defines the system output pressure setpoint with the digital input DIE in 0"
Adjustable Range: 0.00 to 300.00 bar
NOTE | The actual setpoint value iz displaved in the parameter P1011.
Default < Back | Mt > Cancel |
rol Setup - Multipump d Control - Step % of 18
It presents the parameters for the configuration of the
. . . Supstem Output Pressure Setpoint via 812 Input
system output pressure setpoint reading via the analog ) )
POZ36: 412 Signal Function
input Al2: P0238: AI2 Signal Type
P0236: AI2 Signal Function POZ37: A12 Gain
. PO239: 412 Offset [ 0.oo
P0238: Al2 Signal Type S
PO240: A12 Filker [5] 015
P0237: Al2 Gain
Block diagram
P0239: Al2 Offset
. PO233 PO237 PO240
9. P0240: Al2 Filter % s
Al2 PO013
%
It defines the function of the analog input. Configured for SoftPLL application [na function for the inverter).
MNOTE | Parameter pre-configured and is nat allowed to change for this application.
Default ¢ Back | Mext > Cancel
rol Setup - Multipump d Control - Step 10.0f 18
It presents the parameters for the adjustment of the system
. Parameters to Systemn Output Pressure PID Contraller
output pressure PID control gains:
P1024: Proportional Gain 2.500
P1024: Proportional Gain P1025: Integral Gain 35.00
P1025: Integ ral Gain P1025: Derivative Gain 0.000
P1026: Derivative Gain (et @l
10
It defines the proparcional gain value to output pressure PID controller,
Adjustable Range: 0.000 ko 30,000
Default < Back | Mext > Cancel
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Operation Setup - Multipump Fixed Control - Step 11 of 18 E|

It presents the system operation parameters for the sleep

mode‘ Sleep Mode

: P1030: Sleep Made Activation Frequency [Hz] 41.0
P1030: Sleep Mode Activation Frequency P1031: Slesp Made Activation Time [5] 1000
P1031: Sleep Mode Activation Time Elock diagram

POOOS
Hz
P1030
Hz
11
It defines the frequency limit of the inverter pump motor to activate the sleep mode.
Adjustable Range: 0.0 to 300.0 Hz
Default < Back Next > Cancel ‘
Operation Setup - Multipump Fixed Control - Step 12 of 18 E|
It presents the system operation parameters for the wake
mode W ake up Mode
U :

P P1032: Wake up Mode Activation Pressure Deviation [bar] 0.30
P1032: Wake up Mode Activation Pressure Deviation P1033: Wiake up Mode Activation Time[s] .
P1033: Wake up Mode Activation Time Elock diagram

P1011
har
P1032 P1033
bar - B
P1012 =
biar kS
12
It defines the value to be reduced by pressure setpoint (F1011], and then, the limit for activating the wake
up mode.
Adjustable Range: 0.00 ta 300.00 bar
Default < Back Mext > Cancel ‘
Operation Setup - Multipump Fixed Control - Step 13 of 18 E|
It presents the system operation parameters for the pipe
. Pipe Charging
charging: ) .
[ {PO105: Enable Pipe Charging [1st/2nd Ramp Selectionf
PO105: Enable Pipe Charging (1st/2nd Ramp Selection) POT02: Acceleration Time 2 [5] o
PO102: Acceleration Time 2 P1047: Pipe Charging Time [s]
P1047: Pipe Charging Time Bt g
Speed
P1047
P01 =
TON
] 3 =
ti(s)
PO102
B
Enable Pipe Charging before start the multipump control.
Default < Back Mext > Cancel
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It presents the system operation parameters for starting

auxiliary pumps:

Operation Setup - Multipump Fixed Control - $tep 14 of 18

Start Auxiliary Pumps

P1034: Auxiliary Pump Starting Frequency [Hz] 53.0
P] 034 : AUX|||Ory Pump STO rhng FrequenCy P1035: Auriliary Pump Starting Pressure Deviation [bar] 010
P1035: Auxiliary Pump Starting Pressure Deviation P1036: Auriliary Pump Starting Time [5] 200
R . . P1037: Ausiliary P Starting CPw-11 Deceleration Dek 001
P1036: Auxiliary Pump Starting Time B R e R
.. . . Block diagram
P1037: Auxiliary Pump Starting CFW-11 Deceleration
POO0S
Delay B
P1034
14 i
P1011
bar
P1033
bar
P1012
bar
It defines the inverter pump motor frequency limik o start an auxilian pump.
Adjustable Range: 0.0 ta 300.0 Hz
Default < Back | Mt > Cancel |
Operation Setup - Multipump Fixed Control - $tep 15 of 18
It presents the system operation parameters for stopping
a AI.O r mos Stop Auxiliary Pumps
UXI1 V) :
v P P P1038: Auxiliary Pump Stopping Frequency [Hz] 44.0
P] 038 AUXIlIGry PU mp STOppI ng FrEq uency P1033: Auxiliary Pump Stopping Pressure Deviation [bar] 0.20
P1039: Auxiliary Pump Stopping Pressure Deviation PU00: Ausiiary Pump Stopping Time [<] 200
.- . . P1047: Ausiliary Pt Sk CPw-11 Acceleration Del. 00
P1040: Auxiliary Pump Stopping time et LR =Happn G B
.. . . Block diagram
P1041: Auxiliary Pump Stopping CFW-11 Acceleration
POO0S
Delay s
15 P1 Das
Iz
P1011
bar
P1038
bar
P1012
bar
It defines the inverter pump motor frequency: limit to stop an ausiliary pump.
Adjustable Range: 0.0 to 300.0 Hz
Default ¢ Back | Mext > Cancel
Fault and Alarm Setup - Mult ntrol - Step 16 of 18
It presents the parameters for the configuration of the
.. . Minimur Output Prezsure (Pipe Breaking)
minimum output pressure alarm and fault generation
P1042: Minimum Dutput Pressure to élam [bar] 1.00
(pl pe breo k' ng) : P1043: Minimum Dutput Pressure Alarm Time [4760] [s] 10.00
P1042: Minimum OUprf Pressure to Alarm P1044: Minimum Output Pressure Fault Time (F761) (<] 20.00
P1043: Minimum Output Pressure Alarm Time (A760) 8Logt dlggrEm
P1044: Minimum Output Pressure Fault Time (F761) PI012
bar
P1042
bar
16

It defines the minimum output system pressure to generate the minimum pressure alarm,
Adjustable Range: 0.00 to 300,00 bar

Default < Back | Mewt =

Cancel

17
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It presents the parameters for the configuration of the
maximum output pressure alarm and fault generation
(pipe obstruction):

P1045: Maximum Output Pressure to Fault

P1046: Maximum Output Pressure Fault Time (F763)

Fault and Al

Setup - Multipump Fixed -Step 17 0f 18

Maximum Dutput Pressure [Pipe Obstiuction)

P1045: M agimum Output Pressure to Fault [bar] 3.90
P104E: M aximum Output Pressure Faulk Time [F7E3) [5] 1000

Block diagram

P1012
har

P1045
bar

17
It defines the maximum output system pressure ko generate the maximum pregsure fault,
Adjustable Range: 0.00 ta 300.00 bar
Default < Back Next > Cancel ‘
HMI Configuration - Multipump Fixed Control - Step 18 of 18 E|
It presents the parameters that define which variables are
. . . . HMI Monitaring
showed on the HMI display in monitoring mode:
P0205: Reading Parameter Selection 1
P0205 REOdlng Porame’rer Se"gdlon ] P0Z20E: Reading Parameter Selection 2 3 = Mator Curent # -
P0206: Reading Parameter Selection 2 PO207: Reading Parameter Selection 3 5 = Motor Frequency f -
P0207: Reading Parameter Selection 3
18

It defines the first variable will be shown on the HMI display in the monitoring mode.

Defaul < Back Mest >

Cancel ‘

It presents a summary of all the parameters that were

adjusted with the fixed control multipump system setup.

ntrol Multipump System Setup

(x|

2w 018 (Mumber of Auriliary Pumps) = 2

FUNw1019 [Buxiliary Pump Activation Controle Mode] = 1 [1 = With Rotation]
#%PD220[LOCAL/REMOTE Selection) = 12 (12 = SoftPLC REMOTE]
%PD221 [LOCAL Speed Reference] =0 [0 = HMI)

%PD223 [LOCAL Forward # Reverse] = 2 (2 = Forward/Reverse Kep [PwD])
%PD224 [LOCAL RundStop 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 = Fanward]

#PD227 [REMOTE Run/Stop Command) = & (5 = SaftPLE)

#%PD228 [REMOTE JOG Command) = 0 [0 = Disabled]

#%PD318 [Copy Function MemCard) = 0

%PD100 [Acceleration Time []) = 1.0

%PD101 [Deceleration Time [s]] = 1.0

%PD133 [Minimum Speed [ipm]) = 2400

#%P0134 [Marimum Speed [rpm]] = 3600

ZUw1020 [Contral] = 0
%PD2E3 (D1 Function] = 21 (21 = Enable Multipurp System]
%PD264 (D12 Function] = 21 [21 = Enable Aus. Pump 1]
%PD265 [D13 Function] = 21 [21 = Enable Aus. Pump 2]
%PD2BE (D14 Function] = 21 [21 = Enable Aus. Pump 3]
%PD2E7 (015 Function] = 21 (21 = Enable Aus. Pump 4]
%PD268 [DIE Function] = 21 [21 = Enable Setpaint 2]
%PD2B9 (D17 Function] = 0 (0 = Mot used)

%PD270 (D18 Function] = 0 (0 = Mot used]

ZPD275 (D07 Function) = 28 (28 = Start Aux. Pump 1)
%PD27E (D02 Function) = 28 (28 = Start Aux. Pump 2]
%PD277 (003 Funclion] = 28 [28 = Start Aus. Pump 3]
%PD278 (004 Function) = 28 (28 = Start Aux. Pump 4)
%PD279 (005 Function) = 28 [28 = Multipump Fault]
#PD231 [AN Function] = 7 [7 = Dutput Pressure]

Default < Back Firish

A

[0'= Dutput Pressure via A17 Input and Pressure Setpoint via Parameter)

v
Frint

Cancel ‘
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4 WLP Applicative Download

Together with the conclusion of the fixed control multipump system applicative configuration, it will be necessary to
perform the applicative download to the CFW-11 frequency inverter SoftPLC. Therefore, after finishing the

configuration wizard the download dialog box will be presented, as showed below.

/7__ NOTE!

oy

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

Description

WLP Download dialog box

Download dialog box of the WLP developed applicative
containing the following options:

- User Program;

- Users Parameters Configuration;

- Configuration Wizards.

Download

¥ User Pragram
¥ Users Parameters Configuration

Cancel

Iv Configuration Wizards

User Program Download dialog box containing:

- Characteristics of the connected equipment;

- Name of the file to be downloaded;

- Size of the applicative to be downloaded;

- File compilation date;

- File compilation hour.

- Command to transfer or not to transfer the compiled

applicative.

Download Information E|

Equipamment CRW11 200 - 240% 134 / 114

File MPFIC. bin
Size 7192 Bytes
Date 16/11/2003
Time 11:01:03

Dovwnload file?

Yes Mo

User Parameter Configuration Dialog containing:

- Parameter number;

- Parameter name given by the user;

- Parameter unit defined by the user;

- Minimum and maximum values;

- Number of decimal places;

- Hexadecimal format option, has signal, ignore password,
read only, show in HMI, retentive and modify confirmation;
- Command for editing, opening, downloading and closing

the user parameter dialog box.

M User, Parameters Configuration @

ter | Tag Minimum | b aximum | D 5. o~
1 1
Actual Pressure Spt bar 0.00 300.00 2 0 1 0 0o 0o 1 0 0O
P1012 Output Pressure bar 0.00 300.00 2 0 1 0 0o 0o 1 0 0O
P1013 CFw-11 Pump Oper h 0 E5535 o o0 1 o0 0 o0 1 1 0
P1014 Aux. Pump 1 Operati h 0 E5535 o o 1 0 o o 1 1 0
P1015 Aug Pump 2 Operati.. b 0 E5535 o o0 1 0 0 0 1 1 0
P101E Aug Pump 3 Operati.. b 0 E5535 o o0 1 0 0 0 1 1 0
P1017 Aug Pump 4 Operati..  h 0 E5535 o o0 1 0 0 0 1 1 0
P1018 Murber of Aus. Purn... 0 4 o o0 o0 o0 o0 0100
P1019 A, Pump Ac. Control 0 1 o o0 0 0 0o 0 1 0 0
F1020 Config. Yar. Control 0 1 o o0 0 0 0o 0 1 0 0
F1021 Output Pressure Scale  bar 0m 300.00 2 0 0 0 O D 1T 0O O
P1022 System Pressure Spt1 bar 0.00 300.00 2 0 0 0 o0 1 1 0o 0
P1023 Spstem Pressure Spt 2 bar 0.00 300.00 2 0 0 0 o 1 1 0 0O
P1024 PID Proportianal Gain 0.000 30.000 3 00 0O OO 1 0 0O e
Edi ... Open ... Download ... | Cloze

Dialog box for the download of the values configured with

the Fixed Control Multipump System wizard.

1 Configuration YWizard,
] Send values now ?

19
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5 Parameter Descriptions

The CFW-11 as well as the SoftPLC parameters for the fixed control multipump system application will be presented
next.

/47 NOTE!
¥ The adjustable range of the CFW-11 parameters has been customized for the multipump system
application. Refer to CFW-11 programming manual for further details on the parameters.

Symbols for the Parameter Proprieties Description:

RO Read-only parameters.

CFG  Parameter that can be changed only with a stopped motor.

Net Parameter visible through the HMI if the inverter has a network interface installed — RS232,
RS484, CAN, Anybus-CC — or if the USB interface is connected.

Serial  Parameter visible through the HMI if the inverter has the RS232 or the RS485 interface installed.
USB Parameter visible through the HMI if the inverter USB interface is connected.

5.1 General Configuration

This group of parameters allows the user to configure the number of auxiliary pumps the system will use and how
their activation control will be done.

P1018 - Number of Auxiliary Pumps

Adjustable Oto 4 Factory 2
Range: Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter defines the number of auxiliary pumps that the multipump control will use for the system output
pressure regulation. The value “0” configures the system to operate without auxiliary pumps.

P1019 - Auxiliary Pump Activation Control Mode

Adjustable 0 = In a Sequence Factory 1
Range: 1 = With Rotation Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter defines how the control for starting and stopping the auxiliary pumps configured in the system will be
done.

With P1019 = 0O (In a Sequence), the auxiliary pumps will be started and stopped in a sequence, regardless of their
operation time. The control will be done in the following order:

Starting Auxiliary Pumps Auxiliary Pump 1 — Auxiliary Pump 2 — Auxiliary Pump 3 — Auxiliary Pump 4

Stopping Auxiliary Pumps Auxiliary Pump 4 — Auxiliary Pump 3 — Auxiliary Pump 2 — Auxiliary Pump 1

With P1019 = 1 (With Rotation), the auxiliary pumps will be started and stopped according to their operation time,
where through the rotation of the auxiliary pumps a similar operation time among them is achieved, producing an
uniform wearing of them. The control will be done in the following order:

20
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Starting Auxiliary Pumps The auxiliary pump configured in the system, and with the shortest operation time is started.

Stopping Auxiliary Pumps The auxiliary pump configured in the system, and with the longest operation time is started.

5.2 Origin of the Commands

This group of parameters allows the user to configure the origin of the CFW-11 inverter commands. For this
application the control of the inverter in LOCAL situation is done by the HMI, and in REMOTE situation it is done via
SoftPLC.

LOCAL Situation:

It allows the user to command the pump driven by the CFW-11 ignoring the multipump system control logics. The
command is done via HMI and it is only possible with the system disabled, i.e., with the digital input DIT with logic
level “0”.

REMOTE Situation:
It enables the multipump system control logics according to the programming done 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!
@‘J Refer to CFW-11 programming manual for further information on the command origin parameters.

Some parameter options have been removed from the configuration wizard.

5.3 Ramps

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

P0100 - Acceleration Time
P0101 - Deceleration Time

/) NOTE!
@‘J Refer to CFW-11 programming manual for further information on the ramp parameters.

5.4 Speed Limits

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

P0133 - Minimum Speed Reference Limit

P0134 - Maximum Speed Reference Limit

21
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/) NOTE!

U Refer to CFW-11 programming manual for further information on the speed limit parameters.
When the CFW-11 frequency inverter is programmed in scalar (V/f) mode, the motor slip must be
disregarded.

5.5 Variables to Control

P1020 - Variables to Control

Adijustable 0 = Output Pressure via Al1 Input and Pressure Setpoint via Parameter Factory O
Range: 1 = Output Pressure via All Input and Pressure Setpoint via Al2 Input Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS
L 50 SoftPLC |

Description:
This parameter defines the origin of the signals for the system output pressure control, i.e., the setpoint and the
measured variable (feedback).

P1020 Description

0 It defines that the system output pressure, which is the measured variable (feedback), will be read through the Al analog input; the
setpoint for the pressure control will be read via parameter.

1 It defines that the system output pressure, which is the measured variable (feedback), will be read through the Al analog input; the
setpoint for the pressure control will be read through the A2 analog input.

5.6 Digital Inputs

This group of parameters allows the user to configure the command function of each digital input in the fixed
control multipump system applicative.

P0263 - DI1 Function

Adjustable 21 = Enlable Multipump System (PLC use) Factory 21
Range: Setting:
Proprieties:

Access groups via HMI:

[01 PARAMETER GROUPS |
L |4O Digital Inputs |

or

07 1/O CONFIGURATION |
L |4O Digital Inputs |

Description:
This parameter defines that the DI digital input function will be to enable the operation of the fixed control
multipump system.

With the input in logic level “0”, the fixed control multipump system stays disabled, but if the command is in LOCAL
situation, it allows the pump driven by the inverter to be operated by means of the CFW-11 HMI.

With the input in logic level “1”, the fixed control multipump system is enabled for the pumping system output
pressure control.
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P0264 - DI2 Function

Adjustable 21 = Enable Auxiliary Pump 1 (PLC use) Factory 21
Range: Setting:
Proprieties:

Access groups via HMI:
01 PARAMETER GROUPS |

L l4O Digital Inputs |
or

07 1/O CONFIGURATION ]
L |4O Digital Inputs |

Description:

This parameter defines that the DI2 digital input function will be to enable the auxiliary pump 1 in the fixed control
multipump system. It is necessary that the multipump system be previously configured to have at least one auxiliary
pump (P1018 > 1).

With the input in logic level “0”, it indicates that the auxiliary pump 1 must not be started by the multipump system.
According to the section 2.2, selection switches, sensors for motor protection, etc., can be inserted in this
command.

With the input in logic level “1”, it indicates that the auxiliary pump 1 is enabled for operation, being able to be
started or stopped according to the multipump system needs.

P0265 - DI3 Function

Adjustable 21 = Enable Auxiliary Pump 2 (PLC use) Factory 21
Range: Setting:
Proprieties:

Access groups via HMI:
01 PARAMETER GROUPS |

L l4O Digital Inputs |
or

07 1/O CONFIGURATION ]
L |4O Digital Inputs |

Description:

This parameter defines that the DI3 digital input function will be to enable the auxiliary pump 2 in the fixed control
multipump system. It is necessary that the multipump system be previously configured to have at least two auxiliary
pumps (P1018 > 2).

With the input in logic level “0”, it indicates that the auxiliary pump 2 must not be started by the multipump system.
According to the section 2.2, selection switches, sensors for motor protection, etc., can be inserted in this

command.

With the input in logic level “1”, it indicates that the auxiliary pump 2 is enabled for operation, being able to be
started or stopped according to the multipump system needs.
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P0266 - DI4 Function

Adjustable 21 = Enable Auxiliary Pump 3 (PLC use) Factory 21
Range: Setting:
Proprieties:

Access groups via HMI:

[01 PARAMETER GROUPS |
L |4O Digital Inputs |

or

07 1/O CONFIGURATION |
L |4O Digital Inputs |

Description:

This parameter defines that the digital input DI4 function will be to enable the auxiliary pump 3 in the fixed control
multipump system. It is necessary that the multipump system be previously configured to have at least three auxiliary
pumps (P1018 > 3).

With the input in logic level “0”, it indicates that the auxiliary pump 3 must not be started by the multipump system.
According to the section 2.2, selection switches, sensors for motor protection, etc., can be inserted in this
command.

With the input in logic level “1”, it indicates that the auxiliary pump 3 is enabled for operation, being able to be
started or stopped according to the multipump system needs.

P0267 - DI5 Function

Adjustable 21 = Enable Auxiliary Pump 4 (PLC use) Factory 21
Range: Setting:
Proprieties:

Access groups via HMI:

[01 PARAMETER GROUPS |
L |4O Digital Inputs |

or

07 1/O CONFIGURATION |
L |4O Digital Inputs |

Description:
This parameter defines that the digital input DI5 function will be to enable the auxiliary pump 4 in the fixed control

multipump system. It is necessary that the multipump system be previously configured to have four auxiliary pumps
(P1018 = 4).

With the input in logic level “0”, it indicates that the auxiliary pump 4 must not be started by the multipump system.
According to the section 2.2, selection switches, sensors for motor protection, etc., can be inserted in this
command.

With the input in logic level “17, it indicates that the auxiliary pump 4 is enabled for operation, being able to be
started or stopped according to the multipump system needs.
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P0268 - D16 Function

Adjustable 21 = Enable Pressure Setpoint 2 (PLC use) Factory 21
Range: Setting:
Proprieties:

Access groups via HMI:
01 PARAMETER GROUPS |

L l4O Digital Inputs |
or

07 1/O CONFIGURATION ]
L |4O Digital Inputs |

Description:
This parameter defines that the digital input DI6 function will be to enable another setpoint for the pressure control
(P1023) of the fixed control multipump system, in case the system is configured for pressure setpoint via parameter.

With the input in logic level “0”, the value for the pressure control setpoint corresponds to the content of the

parameter P1022 (System Pressure Setpoint 1).

"

With the input in logic level “1”, the value for the pressure control setpoint corresponds to the content of the
parameter P1023 (System Pressure Setpoint 2).

P0269 - D17 Function
P0270 - DI8 Function

Adjustable 0 to 31 Factory O
Range: Setting:
Proprieties:

Access groups via HMI:
01 PARAMETER GROUPS |

L |4O Digital Inputs |
or

07 1/O CONFIGURATION |
L |4O Digital Inputs |

Description:
These parameters define the function of the digital inputs DI7 and DI8. It is necessary to install the 10B-01
expansion module in order to get access to these digital inputs.

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

5.7 Digital Outputs

This group of parameters allows the user to configure the command function of each digital output in the fixed
control multipump system applicative.
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P0275 - DO1 Function (RL1)

Adjustable 28 = Start Auxiliary Pump 1 (SoftPLC) Factory 28
Range: Setting:
Proprieties:

Access groups via HMI:
[01 PARAMETER GROUPS

(I |41 Digital Outputs |
or

07 1/O CONFIGURATION |
L 41 Digital Outputs |

Description:

This parameter defines that the DO1 digital output function will be to start the auxiliary pump 1 according to the
fixed control multipump system command. According to the section 2.3, the NO contact of the digital output DO1
relay must be used.

P0276 — DO2 Function (RL2)

Adjustable 28 = Start Auxiliary Pump 2 (SoftPLC) Factory 28
Range: Setting:
Proprieties:

Access groups via HMI:

[01 PARAMETER GROUPS |
L 41 Digital Outputs |
or

07 1/O CONFIGURATION |
(I |41 Digital Outputs |

Description:

This parameter defines that the DO2 digital output function will be to start the auxiliary pump 2 according to the
fixed control multipump system command. According to the section 2.3, the NO contact of the digital output DO2
relay must be used.

P0277 - DO3 Function (RL3)

Adjustable 28 = Start Auxiliary Pump 3 (SoftPLC) Factory 28
Range: Setting:
Proprieties:

Access groups via HMI:
[01 PARAMETER GROUPS |

L |41 Digital Outputs |
or

07 1/O CONFIGURATION |
L 41 Digital Outputs |

Description:

This parameter defines that the DO3 digital output function will be to start the auxiliary pump 3 according to the
fixed control multipump system command. According to the section 2.3, the NO contact of the digital output DO3
relay must be used.
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P0278 - DO4 Function

Adjustable 28 = Start Auxiliary Pump 4 (SoftPLC) Factory 28
Range: Setting:
Proprieties:

Access groups via HMI:
(01 PARAMETER GROUPS

L |41 Digital Outputs |
or

07 1/O CONFIGURATION |
L 41 Digital Outputs |

Description:

This parameter defines that the DO4 digital output function will be to start the auxiliary pump 4 according to the
fixed control multipump system command. According to the section 2.3, it is necessary to use a 24Vdc contactor,
because the digital output 4 is of the transistor type. In order to get access to this digital output it is necessary to
install the IOB-01 expansion module.

P0279 - DO5 Function

Adjustable 28 = Multipump Fault Factory 28
Range: Setting:
Proprieties:

Access groups via HMI:
01 PARAMETER GROUPS |

L 41 Digital Outputs |
or

07 1/O CONFIGURATION |
L |41 Digital Outputs |

Description:
This parameter defines that the DO5 digital output function will be to indicate the fault occurrence in the multipump
system. In order to get access to this digital output it is necessary to install the IOB-01 expansion module.

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

5.8 System Pressure Feedback

This parameter group allows the user to configure the measured variable (feedback), i.e., the system output
pressure.

P0231 - Al1 Signal Function

Adjustable 7 = Output Pressure  (PLC use) Factory 7
Range: Setting:
Proprieties:

Access groups via HMI:

01 PARAMETER GROUPS |
L |38 Analog Inputs |
or

07 1/O CONFIGURATION |
L l38 Analog Inputs |
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Description:
This parameter defines that the AlT analog input function will be the reading of the output pressure for the control of
the system pressure.

P0233 - Al1 Signal Type

Adjustable 0 = 0to 10V/20mA Factory 1
Range: 1 = 4 to 20mA Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L |38 Analog Inputs |
or

107 1/0 CONFIGURATION |
L |38 Analog Inputs |

Description:
This parameter configures the type of signal (voltage or current) that will be read by the analog input. Adjust the
CFW-11 control board S1.4 switch according to the selected type of signal.

/A NOTE!
The 4-20mA signal has an alarm to detect cable breaking (Break Detect Al (A163)). When it is active,
the multipump system will be disabled.

P0232 - Al1 Gain

Adjustable 0.000 to 9.999 Factory 1.000
Range: Setting:
Proprieties:

Access groups via HMI:

[01 PARAMETER GROUPS |
(I |38 Analog Inputs |
or

07 1/O CONFIGURATION |
L |38 Analog Inputs |

Description:
This parameter applies a gain to the value read by the All analog input, i.e., the value read by the analog input is
multiplied by the gain, allowing thus adjustments in this variable.

P0234 - Al1 Offset

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

Access groups via HMI:

(01 PARAMETER GROUPS |
L |38 Analog Inputs |
or

107 1/0 CONFIGURATION |
L |38 Analog Inputs |

Description:
This parameter adds an offset in percentage to the value read at the input, for adjustments of the variable.
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P0235 - Al1 Filter

Adjustable 0.00to0 16.00 s Factory 0.15s
Range: Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L l38 Analog Inputs I
or

07 1/O CONFIGURATION ]
L |38 Analog Inputs |

Description:
This parameter configures the time constant of a first-order filter that will be applied to the Al1 analog input.

/) NOTE!
Refer to CFW-11 programming manual for further information on the analog input parameters. Some
parameter options have been removed from the configuration wizard.

P1021 - Output Pressure Sensor Scale

Adjustable 0.01 to 300.00 bar Factory 4.00 bar
Range: Setting:
Proprieties:

Access groups via HMI:

01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:

This parameter configures the range (scale) of the output pressure sensor connected at the CFW-11 All analog
input, i.e., the maximum value in bars measured by the pressure sensor that corresponds to the analog input
maximum value (10V or 20mA).

5.9 System Pressure Setpoint
This group of parameters allows the user to configure the setpoint for the system output pressure control.

/) __ NOTE!
The output pressure control setpoint can be obtained via the Al2 analog input reading or via parameter,
as programmed in P1020.

P0236 - Al2 Signal Function

Adjustable 7 = Pressure Setpoint (PLC use) Factory 7
Range: Setting:
Proprieties:

Access groups via HMI:

01 PARAMETER GROUPS |
L |38 Analog Inputs |
or

07 1/0 CONFIGURATION |
L |38 Analog Inputs |

Description:
This parameter defines that the Al2 analog input function will be the setpoint for the control of the system pressure.
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P0238 - Al2 Signal Type

Adjustable 0 = 0to 10V/20mA Factory 0
Range: 1 = 4 to 20mA Setting:
Proprieties:

Access groups via HMI:

[01 PARAMETER GROUPS |
L |38 Analog Inputs |
or

07 1/O CONFIGURATION |
L |38 Analog Inputs |

Description:
This parameter configures the type of signal (voltage or current) that will be read by the analog input. Adjust the
CFW-11 control board S1.3 switch according to the selected type of signal.

/7 NOTE!
The 4-20mA signal has an alarm to detect cable breaking (Break Detect Al2 (A164)). When it is active,
the multipump system will be disabled.

P0237 - Al2 Gain

Adjustable 0.000 to 9.999 Factory 1.000
Range: Setting:
Proprieties:

Access groups via HMI:

[01 PARAMETER GROUPS
L |38 Analog Inputs |
or

07 1/O CONFIGURATION |
L |38 Analog Inputs |

Description:
This parameter applies a gain to the value read by the A2 analog input, i.e., the value read by the analog input is
multiplied by the gain, allowing thus adjustments in this variable.

P0239 - Al2 Offset

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

Access groups via HMI:

(01 PARAMETER GROUPS |
(I |38 Analog Inputs |
or

107 1/0 CONFIGURATION |
L |38 Analog Inputs |

Description:
This parameter adds an offset in percentage to the value read at the input, for adjustments of the variable.
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P0240 - AI2 Filter

Adjustable 0.00to0 16.00 s Factory 0.15s
Range: Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L l38 Analog Inputs I
or

07 1/O CONFIGURATION ]
L |38 Analog Inputs |

Description:
This parameter configures the time constant of a first-order filter that will be applied to the Al2 analog input.

/) NOTE!
W Refer to CFW-11 programming manual for further information on the analog input parameters. Some
parameter options have been removed from the configuration wizard.

P1022 - System Pressure Setpoint 1

Adjustable 0.00 to 300.00 bar Factory 2.00 bar
Range: Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter defines the setpoint value for the control of the system output pressure. It is active when the logic
level “0” is applied to the DIé digital input.

P1023 - System Pressure Setpoint 2

Adjustable 0.00 to 300.00 bar Factory 1.50 bar
Range: Setting:
Proprieties:

Access groups via HMI:

01 PARAMETER GROUPS |
L [50 SoftPLC |

Description:
This parameter defines the setpoint value for the control of the system output pressure. It is active when the logic
level “1" is applied to the DIé digital input.

/4 __ NOTE!
W The actual system pressure setpoint is indicated at the read-only parameter P1011.

5.10 PID Controller

This parameter group allows the user to adjust the system output pressure PID controller gains.

4 __ NOTE!
: The standard applicative PID for the fixed control multipump system is of the academic type. The
modification of the type will result in changes in the values of the gains that must be adjusted by the user.
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P1024 - Proportional Gain

Adjustable 0.000 to 30.000 Factory 2.500
Range: Setting:
Proprieties:

Access groups via HMI:

[01 PARAMETER GROUPS
L 50 SoftPLC |

Description:
This parameter defines the value of the system output pressure control PID proportional gain.

P1025 - Integral Gain

Adjustable 00.00 to 300.00 Factory 35.00
Range: Setting:
Proprieties:

Access groups via HMI:

01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter defines the value of the system output pressure control PID integral gain.

P1026 - Derivative Gain

Adjustable 0.000 to 30.000 Factory 0.000
Range:

Proprieties:
Access groups via HMI:

(01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter defines the value of the system output pressure control PID derivative gain.

/7 NOTE!

W The PID block minimum and maximum value limits correspond to the speeds programmed at PO133 and
PO134, respectively. The other input arguments of the PID block can be changed only by the Ladder
applicative developed with the WLP. Refer to help topics in the WLP programming software for further
information on the PID block.

5.11 Sleep Mode

This parameter group allows the user to program the sleep mode activation conditions.

Sleep Mode is a multipump system state where the flow request is null or almost null, and all the pumps are
stopped. The system, however, remains monitoring the output pressure and verifying the conditions to activate the
wake up mode.

P1030 - Sleep Mode Activation Frequency

Adjustable 0.0 to 300.0 Hz Factory 41.0 Hz
Range: Setting:
Proprieties:

Access groups via HMI:

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

This parameter defines the frequency of the motor driven by the CFW-11, which is the limit for the multipump system
to activate the sleep mode. This condition is valid when all the auxiliary pumps are off and the frequency stays below
the programmed value.

P1031 - Sleep Mode Activation Time

Adjustable 0.01 to 650.00 s Factory 10.00s
Range: Setting:
Proprieties:

Access groups via HMI:

01 PARAMETER GROUPS |
L [50 SoftPLC |

Description:
This parameter defines waiting time with the P1030 condition fulfilled, in order to activate the sleep mode.

5.12 Wake up Mode

This parameter group allows the user to adjust the conditions for the activation of the wake up mode.

Wake up Mode is when the multipump system controls the output pressure again, switching the pumps on and off
according to the flow requirements.

P1032 - Wake up Mode Activation Pressure Deviation

Adjustable 0.00 to 300.00 bar Factory 0.30 bar
Range: Setting:
Proprieties:

Access groups via HMI:

01 PARAMETER GROUPS |
L [50 SoftPLC |

Description:

This parameter defines the value to be subtracted from the pressure setpoint, becoming this difference the pressure
limit for activating the system control again, i.e., entering the Wake up Mode. This condition is valid when the
system is in sleep mode and the pressure stays below the programmed limit.

P1033 - Wake up Mode Activation Time

Adjustable 0.01 to 650.00 s Factory 5.00s
Range: Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L [50 SoftPLC |

Description:
This parameter defines a waiting time with the P1032 condition fulfilled, in order to activate the wake up mode. This
time is disregarded the first time the system is enabled.

See below the operation diagram of the pump driven by the CFW-11 for the sleep and wake up modes operation.
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OUTPUT PRESSURE SYSTEM (bar)

P1011 - Pressure Setpoint (bar) I H_\ /
P1032 - Pressure Deviation (bar) : ——

—p
P1033 - Wagke up Mode Time

CFW-11 PUMP FREQUENCY (Hz)

P0134 - Maximum Speed (rpm)

: P1031 -:Sleep Mode Time
— :

P1030 - Sleep Mode Frequency (Hz) 1\ //
P0133 - Minimum Speed (rpm) ; : 1

The analysis of the identified moments follows below:

1 = The frequency of the pump motor driven by the inverter is lower than the value to activate the sleep mode
(P1030) and the timing for the activation of the sleep mode (P1031) begins.

2 - The motor stays with the frequency lower than the programmed (P1030) and the sleep mode activation time
(P1031) elapses. The sleep mode is then activated.

3 - The command for stopping the motor is issued. The system remains enabled and keeps monitoring the output
pressure.

4 - The output pressure reaches the value programmed for activating the wake up mode (P1011 — P1032) and the
timing for the activation of the wake up mode (P1033) begins.

5 — The pressure remains lower than the programmed (P1011 — P1032) and the wake up time elapses. The wake
up mode is then activated.

6 - The command to run the motor is given, and the system controls the pressure again according to the control
logic.

5.13 Pipe Charging

This parameter group allows the user to adjust the conditions for the pipe charging.
Pipe Charging allows the pipe is charged slowly during the time, thus avoid the water hammer. The pipe charging is

started when the multipump system is enabled, by a new command or by a failure that has previously disabled. If in
the new enabled of the system, a certain pressure is detected, the pipe charging is not executed.
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P0105 - Enable Pipe Charging (1st/2nd Ramp Selection

Adjustable 0 = Disable (1st Ramp) Factory 0
Range: 6 = Enable (SoftPLC) Setting:
Proprieties:

Access groups via HMI:

01 PARAMETER GROUPS |
L IQO Ramps |

Description:
This parameter enabled pipe charging (SoftPLC will select the ramp).

P0102 - Acceleration Time 2

Adjustable 0.0to 999.0 s Factory 10.0s
Range: Setting:
Proprieties:

Access groups via HMI:

01 PARAMETER GROUPS |
L |20 Ramps |

Description:
This parameter defines another ramp value to accelerate the CFW11 pump in pipe charging.

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

P1047 - Pipe Charging Time

Adjustable 0.00 to 650.00 s Factory 30.0s
Range: Setting:
Proprieties:

Access groups via HMI:

01 GRUPOS PARAMETROS |
L [50 SoftPLC |

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

A _. NOTE!
The value 0.00 in this parameter disables the pipe charging.

5.14 Starting Auxiliary Pumps

This parameter group allows the user to adjust the operation conditions for starting the system auxiliary pumps.

P1034 - Auxiliary Pump Starting Frequency

Adjustable 0.0 to 300.0 Hz Factory 59.0 Hz
Range: Setting:
Proprieties:

Access groups via HMI:

01 PARAMETER GROUPS |
L [50 SoftPLC |
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Description:

This parameter defines the frequency of the motor driven by the CFW-11 in the multipump system, which is the limit
for starting an auxiliary pump. This condition is valid when the inverter frequency stays above the programmed
value.

P1035 - Auxiliary Pump Starting Pressure Deviation

Adjustable 0.00 to 300.00 bar Factory 0.10 bar
Range: Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:

This parameter defines the value to be subtracted from the pressure setpoint, becoming this difference (P1011 —
P1035) the pressure limit for the multipump system to activate an auxiliary pump. This condition is valid when the
system pressure stays below the programmed limit.

P1036 - Auxiliary Pump Starting Time

Adjustable 0.01 to 650.00 s Factory 2.00s
Range: Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L 50 SoftPLC |

Description:
This parameter defines a time delay with P1034 and P1035 conditions fulfilled, so that the multipump system
activates an auxiliary pump.

P1037 - Auxiliary Pump Starting CFW-11 Deceleration Delay

Adjustable 0.01 to 100.00 s Factory 001 s
Range: Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter defines a time delay before initiating the deceleration of the inverter driven pump when an auxiliary
pump is activated.

/£ NOTE!
’ By sefting the parameter value in 100.00, the deceleration of the pump driven by the inverter does no
take place, i.e., the pump remains at the same speed it was before the auxiliary pump starting.

See below the operation diagram of the pump driven by the CFW-11 when the system needs to start an auxiliary
pump.
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OUTPUT PRESSURE SYSTEM (bar)

P1011 - Pressure Setpoint (bar) -T- ; /\ ~
LN e :
P1035 - Pressure Deviation (I?ar) Rf :

CFW-11 PUMP FREQUENCY (Hz)

{P1036 > Auxiliary Pump Starting Time
P0134 - Maximum Speed (rpm) - - :

2: 3
P1034 - Auxiliary Pump Starting Frequency (Hz) 1//—“——;‘[ 5

P1038 - Auxiliary Pump Stopping Frequency (Hz)

6
P1037 - CEW-11 Dec. Delay

- N

P1030 - Sleep Mode Activation Frequency (Hz)
P0133 - Minimum Speed (rpm)

The analysis of the identified moments follows below:

1 - The frequency of the motor driven by the inverter is higher than the frequency for starting an auxiliary pump

(P1034).

2 - The motor stays with the frequency higher than the programmed value (P1034) and the system pressure
diminishes, becoming lower than the programmed for starting an auxiliary pump (P1011 — P1035) and the timing
for starting an auxiliary pump (P1036) begins.

3 - The time for starting an auxiliary pump (P1036) elapses and the command for starting it is given.

4 - An auxiliary pump is started. At this moment the PID controller changes to the manual control mode and the
frequency of the pump driven by the inverter goes to the value programmed in P1034. The timing to initiate the
deceleration of the inverter driven pump (P1037) begins.

5 — The time to initiate the deceleration of the inverter driven pump (P1037) elapses. The PID controller remains in

the manual control mode and the frequency of the inverter driven pump is decelerated to the value programmed in
P1038.

6 — The motor decelerates down to the value programmed to stop an auxiliary pump (P1038) and the PID controller
changes to the automatic mode. The system controls the output pressure again, but now with one more auxiliary

pump.
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5.15 Stopping Auxiliary Pumps

This parameter group allows the user to adjust the operation conditions for stopping the system auxiliary pumps.

P1038 - Auxiliary Pump Stopping Frequency

Adjustable 0.0 to 300.0 Hz Factory 44.0 Hz
Range: Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter defines the frequency of the motor driven by the CFW-11 in the multipump system, which is the limit
for stopping an auxiliary pump. This condition is valid when the inverter frequency stays below the programmed
frequency limit.

P1039 - Auxiliary Pump Stopping Pressure Deviation

Adjustable 0.00 to 300.00 bar Factory 0.20 bar
Range: Setting:
Proprieties:

Access groups via HMI:

[01 PARAMETER GROUPS |
L 50 SoftPLC |

Description:

This parameter defines the value to be added from the pressure setpoint, becoming this result (P1011 + P1039) the
pressure limit for the multipump system to deactivate an auxiliary pump. This condition is valid when the system
pressure stays above the programmed limit.

P1040 - Auxiliary Pump Stopping time

Adjustable 0.01 to0 650.00 s Factory 2.00s
Range: Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter defines a time delay with P1038 and P1039 conditions fulfilled, so that the multipump system
deactivates an auxiliary pump.

P1041 - Auxiliary Pump Stopping CFW-11 Acceleration Delay

Adjustable 0.01 to 100.00 s Factory 0.01s
Range: Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter defines a time delay before initiating the acceleration of the CFW-11 inverter driven pump when an
auxiliary pump is deactivated.
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_A_. NOTE!
By sefting the parameter value in 100.00, the acceleration of the pump driven by the inverter does no
take place, i.e., the pump remains at the same speed it was before the auxiliary pump stopping.

See below the operation diagram of the pump driven by the CFW-11 when the system needs to stop an auxiliary
pump.

OUTPUT PRESSURE SYSTEM (bar)

P1039 - Pressure Deviation (béar) ,_-—/\
P1011 - Pressure Setpoint (bar) i —/j \ PN

CFW-11 PUMP FREQUENCY (Hz)

P1041 - CFW-11 Acc. Delay
P0134 - Maximum Speed (rpm) R .

P1034 - Auxiliary Pump Starting Frequency (Hz) 5

P1038 - Auxiliary Pump Stopping Frequency (Hz)

P1030 - Sleep Mode Activation Frequency (Hz)
P0133 - Minimum Speed (rpm)

—
:P1040 - Auxiliary Pump Stopping Time

The analysis of the identified moments follows below:

1 - The frequency of the motor driven by the inverter is lower than the frequency for stopping an auxiliary pump

(P1038).

2 - The motor stays with the frequency lower than the programmed value (P1038) and the system pressure
increases, becoming higher than the programmed for stopping an auxiliary pump (P1011 + P1039) and the timing
for stopping an auxiliary pump (P1040) begins.

3 - The time for stopping an auxiliary pump (P1040) elapses and the command for stopping it is given.

4 - An auxiliary pump is stopped. At this moment the PID controller changes to the manual control mode and the
frequency of the pump driven by the inverter goes to the value programmed in P1038. The timing to initiate the
acceleration of the inverter driven pump (P1041) begins.

5 - The time to initiate the acceleration of the inverter driven pump (P1041) elapses. The PID controller remains in

the manual control mode and the frequency of the inverter driven pump is accelerated to the value programmed in
P1034.

6 — The motor accelerates up to the value programmed to start an auxiliary pump (P1034) and the PID controller
changes to the automatic mode. The system controls the output pressure again, but now with one auxiliary pump
less.
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5.16 Minimum Output Pressure (Pipe Breaking)

This parameter group allows the user to adjust the conditions to generate fault and alarm because of minimum
output pressure (pipe breaking).

P1042 - Minimum Output Pressure to Alarm

Adjustable 0.00 to 300.00 bar Factory 1.00 bar
Range: Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter defines the minimum system pressure value, so that an alarm message is generated in the system.
This condition is valid when the system output pressure is lower than the programmed pressure.

P1043 - Minimum Output Pressure Alarm Time (A760)

Adjustable 0.00 to 650.00 s Factory 10.00s
Range: Setting:
Proprieties:

Access groups via HMI:

[01 PARAMETER GROUPS |
L 50 SoftPLC |

Description:
This parameter defines the time period that the minimum pressure condition must be kept with the pump driven by
the inverter on, so that the alarm message “A760: Minimum Pressure” be generated.

/£ NOTE!

The value 0.00 in this parameter disables the alarm.

P1044 - Minimum Output Pressure Fault Time

Adjustable 0.00 to 650.00 s Factory 20.00s
Range: Setting:
Proprieties:

Access groups via HMI:

[01 PARAMETER GROUPS |
L 50 SoftPLC |

Description:
This parameter defines the time period that the minimum pressure condition must be kept with all the system pumps
on, so that the fault message “F761: Minimum Pressure” be generated.

/£ NOTE!
i The multipump system is switched off if this fault message is generated.
The value 0.00 in this parameter disables the fault.

5.17 Maximum Output Pressure (Pipe Obstruction)

This parameter group allows the user to adjust the conditions to generate a fault because of Maximum output
pressure (pipe obstruction).
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P1045 - Maximum Output Pressure to Fault

Adjustable 0.00 to 300.00 bar Factory 3.90 bar
Range: Setting:
Proprieties:

Access groups via HMI:

(01 PARAMETER GROUPS |
L [50 SoftPLC |

Description:
This parameter defines the maximum system pressure value, so that a fault message is generated in the system. This
condition is valid when the system output pressure is higher than the programmed pressure.

P1046 - Maximum Output Pressure Fault Time (F763

Adjustable 0.00 to 650.00 s Factory 10.00s
Range: Setting:
Proprieties:

Access groups via HMI:

01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter defines the time period that the maximum pressure condition must be kept with all the auxiliary
pumps of the system off, so that the fault message “F763: Maximum Pressure” be generated.

A NOTE!
The multipump system is switched off if this fault message is generated.
The value 0.00 in this parameter disables the fault.

5.18 HMI Monitoring

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

P0205 - Reading Parameter Selection 1

P0206 - Reading Parameter Selection 2
P0207 - Reading Parameter Selection 3

4 NOTE!
Refer to CFW-11 programming manual for further information on the HMI parameters. Some parameter
options have been removed from the configuration wizard
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5.19 Reset Command of the Pump Operation Time

P1049 - Operation Time Reset

Adjustable 0 = No reset is executed Factory O
Range: 1 = Enables the auxiliary pump 1 operation time reset Setting:

2 = Enables the auxiliary pump 2 operation time reset

3 = Enables the auxiliary pump 3 operation time reset

4 = Enables the auxiliary pump 4 operation time reset

5 = Enables the CFW-11 driven pump operation time reset

Proprieties:
Access groups via HMI:

(01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter defines which pump of the system will be enabled to receive the reset command of the operation
hours (i.e., the value of the operation time counter is reset).

The reset command is executed by CFW-11 the HMI o key. E.g., in order to reset the operation hours of the
auxiliary pump 1, change the value of the parameter P1049 to 1 and press the CFW-11 the HMI (0] key.

5.20 Reading Parameters

P1010 - FIC Multipump Version

Adjustable 0.00 to 10.00 Factory -
Range: Setting:

Proprieties: RO
Access groups via HMI:

(01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter indicates the software version of the applicative developed for the fixed control multipump system.

P1011 - Actual System Pressure Setpoint

Adjustable 0.00 to 300.00 bar Factory -
Range: Setting:

Proprieties: RO
Access groups via HMI:

[01 PARAMETER GROUPS |
L 50 SoftPLC |

Description:
This parameter indicates the actual setpoint for the fixed control multipump system output pressure regulation,
regardless if it is via parameter or via analog input.

P1012 - Output Pressure

Adjustable 0.00 to 300.00 bar Factory -
Range: Setting:

Proprieties: RO
Access groups via HMI:

(01 PARAMETER GROUPS |
L |50 SoftPLC |
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Description:
This parameter indicates the system output pressure value read through the analog input.

P1013 - CFW-11 Driven Pump Operation Time

Adjustable 0 to 65535 hours Factory -
Range: Setting:

Proprieties: RO
Access groups via HMI:

01 PARAMETER GROUPS |
L [50 SoftPLC |

Description:
This parameter indicates the CFW-11 driven pump operation time value.

P1014 - Auxiliary Pump 1 Operation Time

Adjustable 0 to 65535 hours Factory -
Range: Setting:

Proprieties: RO
Access groups via HMI:

(01 PARAMETER GROUPS |
L [50 SoftPLC |

Description:
This parameter indicates the auxiliary pump 1 operation time value. This value is used to define which auxiliary
pump will be started or stopped when the system is configured for control with rotation (P1019 = 1).

P1015 - Auxilia 2 Operation Time
Adjustable 0 to 65535 hours Factory -
Range: Setting:

Proprieties: RO
Access groups via HMI:

01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter indicates the auxiliary pump 2 operation time value. This value is used to define which auxiliary
pump will be started or stopped when the system is configured for control with rotation (P1019 = 1).

P1016 - Auxiliary Pump 3 Operation Time

Adjustable 0 to 65535 hours Factory -
Range: Setting:

Proprieties: RO
Access groups via HMI:

01 PARAMETER GROUPS |
L |50 SoftPLC |

Description:
This parameter indicates the auxiliary pump 3 operation time value. This value is used to define which auxiliary
pump will be started or stopped when the system is configured for control with rotation (P1019 = 1).
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P1017 - Auxiliary Pump 4 Operation Time

Adjustable 0 to 65535 hours Factory -
Range: Setting:

Proprieties: RO
Access groups via HMI:

(01 PARAMETER GROUPS |
L 50 SoftPLC |

Description:
This parameter indicates the auxiliary pump 4 operation time value. This value is used to define which auxiliary
pump will be started or stopped when the system is configured for control with rotation (P1019 = 1).
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6 Fault and Alarm Messages

The fixed control multipump system applicative generates the following fault and alarm messages:

Fault / Alarm

Description

Probable Causes

A750:
Sleep Mode Active

It indicates to the user that the multipump
system is in the sleep mode.

The motor speed remained lower than the P1030
value longer than the P1031 time.

A752:
Pipe Charging

It indicates that pipe charging is running.

New enabling of the multipump system.

A760:

Minimum Pressure

It indicates that the system output pressure is
low.

The output pressure remained lower than the
P1042 value longer than the P1043 time.

F761:

Minimum Pressure

It indicates that the output pressure remained
low during the time for the pipe burst
detection.

Active A760 alarm, all the system pumps on and
the waiting time (P1044) has elapsed.

F763:
Maximum Pressure

It indicates that the system output pressure is

high.

The output pressure is higher than P1045, all the
auxiliary pumps are off and the waiting time
(P1046 ) has elapsed.

A770:
Disabled Auxiliary Pump 1

It indicates that the auxiliary pump 1 has been
disabled while it was on.

The digital input DI2 went to logic level “0” with the
auxiliary pump 1 on.

A772:
Disabled Auxiliary Pump 2

It indicates that the auxiliary pump 2 has been
disabled while it was on.

The digital input DI3 went to logic level “0” with the
auxiliary pump 2 on.

A774:
Disabled Auxiliary Pump 3

It indicates that the auxiliary pump 3 has been
disabled while it was on.

The digital input DI4 went to logic level “0” with the
auxiliary pump 3 on.

A776:
Disabled Auxiliary Pump 4

It indicates that the auxiliary pump 4 has been
disabled while it was on.

The digital input DI5 went to logic level “0” with the
auxiliary pump 4 on.
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7 Monitoring Dialogs

Through the WLP it is possible to monitor and change the applicative parameters of the fixed control multipump

system.

Description

WLP Monitoring Dialog Box

Fixed control multipump system operation monitoring.
It shows the following variables:

- Operating time of the pumps;

- Whether or not the pump is configured for operation;
- Pump in operation;

- System pressure setpoint and output pressure;

- Frequency, current, torque and speed reference of the pump
driven by the CFW-11 inverter;

- Present fault and alarm;

- Reset command for system faults;

- Control mode for the auxiliary pumps activation;

- Reset command of the pump operation times.

Multipump System Fixed Control

1
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00

Output Pressure [ 0.00 bar

M1 M2 M3 4
T on T on G hu.hi—u " s
[Canfigued [Canfigured [Mt config Mt corfia.
L
}r{g) K1 E—-It) i+ }r{g) K3 -I o K4 | current [0
H A 1l 5 | e [ED%
O . : . ﬂsmeu Ret|  Orpm
Fault s Alarm Contol
Fresent Alarm| Auiarg Pumps Control [ With Rataion
Fresent Fault | FesstT.M1 | ResetT.M2 | ResetT.M3| ResctT.h4 |
Riasst Fault Rasst T M0

Multipump system pump status monitoring. It shows the
following variables:

- General enabling, motor running, FORWARD speed
direction, REMOTE situation, subtension, alarm and fault for
the pump driven by the CFW-11 inverter;

- Configured in the system status, enabled via DI2 input, pump
on and disabled pump alarm (A770) for the auxiliary pump 1;
- Configured in the system status, enabled via DI3 input, pump
on and disabled pump alarm (A772) for the auxiliary pump 2;
- Configured in the system status, enabled via DI4 input, pump
on and disabled pump alarm (A774) for the auxiliary pump 3;
- Configured in the system status, enabled via DI5 input, pump

on and disabled pump alarm (A776) for the auxiliary pump 4.

Pump Status

Drive Status / CRw-11 Pump (M0)
Q General Enable

0 Running

0 Forward

@ REMOTE Situation
Awiliary Pump 1 Status [M1)
0 Configured to Dperate
i@d Enabled via DI2 Input
Auiliary Pump 2 Status [M2)
0 Configured to Dperate
Q Enabled wia DI3 Input
Auiliary Pump 3 Status [M3)
l;) Configured to Dperate
@ Enabled wia DI4 [nput
Ausiliary Pump 4 Status (M4)
igd Configured to Operate

Q Enabled wia DIS [nput

l) Subtension
@ Alam
lJ Fault

ld Started

(@) AT70: Disabled Pump

i@ Started
@) A772: Disabled Pump

(@ Started
(@) A774: Disabled Pump

i@ Started

(@ AT7: Disabled Pump
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Status monitoring of the commands produced in the
multipump system. It shows the following variables:

- Actual status of the CFW-11 digital inputs;

- Function of the digital inputs in the multipump system;
- Actual status of the CFW-11 digital outputs;

- Function of the digital outputs in the multipump system.

Command Status

Digital Input Status

o DI Input |21 = Enable Multipump System [PLC
@ DI2 Input |21 = Enable Auiliary Pump 1 [PLC use]
Q DI3 Input |21 = Enable Ausiliary Pump 2 [PLC use]
Q D14 Input |21 = Enable Ausiliary Pump 3 [PLC use]
O DIS Input |21 = Enable Ausiliary Pump 4 [PLC use]
O DIE Input |21 = Enable Setpoint 2 [PLC use]

& DI7 Input [0=Net used

& DI Irput | 0= Not used

Digital Dutput Status
O DO1 Output (RL1) |28 = Start Auiliary Pump 1 (SotPLC)

@ DO2 Output [ALZ) |28 = Start dwmliary Pump 2 [SoftPLC]

@ DO Dutput (AL |28 = Start Ausiliary Pump 3 [SoltPLC)

o D04 Output |2B = Start Auxiliary Pump 4 (SoftPLC)

o DOS Output |2B = Multipurmnp Fault (SoftPLC]

Monitoring of the multipump system operational status. It
shows the following variables:

- Enabled system status;

- Active sleep mode (A750);

- Active wake up mode;

- Active pipe charging (A752);

- Condition for starting an auxiliary pump in the system;
- Condition for stopping an auxiliary pump of the system;
- Minimum pressure alarm (A760);

- Minimum pressure fault (F761);

- Maximum pressure fault (F763).

Multipump Status

Fired Control Multipump Status

@ System Enabled e AFED: Minimum Pressure

@ Sleep Mode [4750) e F7E1: Minumim Pressure
o Wake up Mode o F763: Maximum Pressure
(@ Pipe Charging [4752)

o Start an Ausiliary Pump

o Stop an Ausiliary Pump

It lists CFW-11 parameters for ramps and speed limits
configured in the multipump system. It makes possible the
modification of the following variables:

- PO100: Acceleration time;

- PO010: Deceleration time;

- P0133: Minimum speed reference limit;

- P0134: Maximum speed reference limit.

CEW-11 Parameters Qlﬁ‘@

Ramps
Speed
tis)
FO100 1.0 PO101 1.0
s E
Speed Limits

PO134) 3600

Reference Total Ref.
- \{_‘
PO133| 2400

rom
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It lists the adjustment and operation parameters of the PID
controller for the output pressure regulation of the multipump
system. It makes possible the modification and visualization of
the following variables:

- P1011: Actual system pressure setpoint ; s e

-P1012: OUprT pressure; PID Academic and Direct
- P1022: System pressure setpoint 1; Pizz| 200 Fi0ze] 0o

. Plozz[ 150 Pio2s| 2500 Automatic
- P1023: System pressure setpoint 2; o [ Z0.85) —
- P1024: PID proportional gain; Pz ooi—

- P1025: PID integral gain; piozs| 00
- P1026: PID derivative gain;

- The PID controller is in automatic or manual mode;
- Output (U) of the PID controller (speed reference, in RPM, for

the inverter driven pump).

It lists the operation parameters for the control logic of the

pipe charging. It makes possible the modification and Pipe Charging Parameters A=
visualization of the following variables: Pz Dl (47
Speed

- PO102: Acceleration time 2; o TG @AT2En
£

TON o.0n
=

- P1047: Pipe charging time; Fot

- Pipe charging elapsed time value;

(=)

- Indication of enabled pipe charging. rot0z 100

=

It lists the operation parameters for the control logic of the
sleep and wake up modes. It makes possible the modification
and visualization of the following variables:

- PO005: Motor frequency;

- P1011: Actual system pressure setpoint ; Sleep and Wake up Mode Parameters
- P1012: Output pressure; Slesp Mods
- P1030: Sleep mode activation frequency; PDDDS’T e
- P1031: Sleep mode activation time; e 9o
- P1032: Wake up mode activation pressure deviation; Wake up Mode
- P1033: Wake up mode activation time; Fion iz?
- The time elapsed for the sleep mode activation; Fin] o3
Pz 000 @ Wake up

- The time elapsed for the wake up mode activation;

bar

- Active sleep mode indication;

- Active wake up mode indication.
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It lists the parameters for the reading of the multipump system
control signals via the CFW-11 analog inputs. It makes
possible the modification and visualization of the following
variables:

- P0018: Al value;

- PO019: AI2 value;

- P0232: A1 gain;

- P0234: Al offset;

- P0235: All filter;

- P0237: Al2 gain;

- P0239: AI2 offset;

- P0240: A2 filter.

Analog Input Parameters Qlil@

Analag Input 417

P0234] 000 POZ232| 1.000 PO23B| 015
%

3
A1 —(3) ) PO01S) 0.32

Analag Input &12

POz39] 000 PO237| 1.000 POs0f 0.00
%

3
a2 — &) : e 0.32

It lists the operation parameters of the control logic to
generate faults and alarms. It makes possible the modification
and visualization of the following variables:

- P1012: Output pressure;

- P1042: Minimum output pressure to alarm;

- P1043: Minimum output pressure alarm time;

- P1044: Minimum output pressure fault time;

- P1045: Maximum output pressure to fault;

- P1046: Maximum output pressure fault fime;

- Value of the elapsed time to generate faults and alarms;
- Indication of active faults and alarms;

- Indication of enabled faults and alarms.

Fault and Alarm Parameters

Alarm: Minimum Pressure (4760
F10M2| 000 Pio43) 10.00 P ATEDEN.

bar
Pi042[  1.00 @ tlaim on

bar

Fault: Minimurn Pressure (F761)

pross] 2000 @ F761En
=

ATE0 | TON 0.00 | & Fault on

s

Fault: M aximum Pressure [F783]
P1012| 0.0

F1045]  3.90

bar

Pin4s] 1000 & FPE2En

i@ Faulton

=

It lists the operation parameters for the control logic to start
and stop the auxiliary pumps. It makes possible the
modification and visualization of the following variables:

- PO005: Motor frequency;

- P1011: Actual system pressure setpoint ;

- P1012: Output pressure;

- P1034: Auxiliary pump starting frequency;

- P1035: Auxiliary pump starting pressure deviation;

- P1036: Auxiliary pump starting time;

- P1037: Auxiliary pump starting CFW-11 deceleration delay;
- P1038: Auxiliary pump stopping frequency;

- P1039: Auxiliary pump stopping pressure deviation;

- P1040: Auxiliary pump stopping time;

- P1041: Auxiliary pump stopping CFW-11 acceleration delay;
- Value of the elapsed time to start and stop auxiliary pumps;
- Value of the elapsed time of the acceleration or deceleration
delay by starting or stopping auxiliary pumps;

- Indication of the command to start or stop an auxiliary
pump;

- Indication of the disabled time delay.

Start and Stop Auxiliary Pumps Parameters

Start Auwiliany Pumps

Pooos[ 0.0 P1037
Hz 3

P1034 Ton | 0.00| i Disabled
Hz s

P1011| 200
bar

P1035 P1036

=

TON 0.00| i Start P.

=

bar
Pi01z| 0.00
bar

Stop Auxiliany Pumps

POO0G (]
Hz

P1038| 440
Hz

P1071 200
bar

F1041
B

TON 0.00| i Disabled

=

P1033 F1040

=

TON 0.00| & Stop P

=

bar
Pi01z| 0.00
bar
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8 Trend Variables Dialogs

It is possible to monitor variables of the fixed control multipump system applicative through the WLP.

PID Controller Settings:
It makes possible the visualization of the output pressure control system PID controller settings values.

M Settings PIDController.tr, - WLP Variables Trend
File Graph Help

Cursor: 16:33:43.218

100.0000 l
100.0000
4000.0000

3000.0000
TE.0000
75.0000

2000.0000
50,0000
50.0000

1000.0000
26,0000
25.0000

0.0000 |
n.0000 : : :
0.0000 : ; : |

16:39:43.000 16:40:34.000 16:41:13.000 16:42:04.000 16:42.49.000

Color | Symbol Type ‘ Address | Ilin Max Cursar Yal | Actual Yal |
PID Setpoint (%) %MF! Float Marker 9012 0.0000 100.0000  50.0000000 50.0000000

PID Feedback (%) %MF! Float Marker 9013 0.0000 100.0000  42.5293465 50.0533981

PID Cutput %MF! Float Marker 9015 0.0000 4000.0000 3474.2318623 3467.8437500

/7 NOTE!

Refer to help topics in the WLP programming software for further information on the use of the trend
variable dialog.
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9 Parameter Value Dialogs

It is possible to save the parameters of the fixed control multipump system applicative through the WLP.

Parameters_MPFIC. par - Para... E”E\g|

Parameter ~ Upload...
P00 10 T
Pl 10 oAl
P02 100

P105 i

P133 2400 _ O |
134 3600 Save.
P205 23

P20 3
ram % v B
E dit. Delete

4. NOTE!
; Refer to help topics in the WLP programming software for further information on the use of the parameter
value dialog.
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