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- Pump Genius Application
- Functionalities for control of Pumps




Objective

= Provide the user with flexibility and fast setup process when
configuring drive + SoftPLC function towards the control of pumps
applications.

= It uses tools of ladder language offered by WLP along with
configuration and monitoring assistants.
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Overview of the Pump Genius Simplex
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" Control Auxiliary Variable

Control Process Variable

Actual Control Setpoint

. |

PID Controller Output [ %
Frequency Hz
Current A
Toraue. [ %
Speed pm

Pump Status

Pump Status
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External Pump

o

|

v
C

o

CFW-11 Pump
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CFW-11 Status CFW-11 Status

@ Run/Stop Command
(@ Sleep Mode

(@ Sleep Boost

(@ Pipe Charging

(@ Deragging

Alarms and Faults

(@ Low Level Process Variable

@ General Enabled

(@ High Level Pracess Variable (@) Motor Running

@ Low Level Ausiory Variable @) Forward

(@ Extemal Sensor (DI6)
@ Dry Pump

(@ Remote Situation

@ Ssubtension
@ Alarm
@ Fault

Present Alarm: |

Present Fault: |

Fault Reset
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Pump Genius Platform

= SIMPLEX

Only one pump with speed controlled
It uses only one drive

Start/Stop commands for external pump (low demand) using
drive output relay.

= MULTIPUMP

It controls the speed of only one paralell pump.
It uses only one drive
Start/Stop commands for paralell pumps via output relays.

= MULTIPLEX

Each of the paralell pumps has speed control.
Up to 6 drives can be used.

Each paralell pump is drive driven and it can be configured as
master/slave( lead/lag).
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Functionalities per product

CFW500 CFwW11 CFW500 CFW11 CFW11
Firmware Version >1.50 Veb5.31 >1.50 Veb5.31 Veb5.31
Maximum number of 1 1 4 (fixed) or 3 6 (fixed) or 5
Pumps (floating) 5 (floating)
Symbinet - - - - [
Master / Slave - - g g N
Fixed / Floating
Control i i - - i
Proc. Variable with . .
Eng. Units - - - - -
Setpoint via HMI or . . . . .
Comm.
4 Setpoints via DI's H ] O [] []
12 Setpoints with time ) . ) ) )

Schedule
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Functionalities per product

CFW500 CFW11 CFW500 CFW11 CFW11

Pump to be driven

based on sequence i i - - i
Pump to be driven

based on operation - - O O O
time

PID Control mode

Direct / Reverse - - - - -
Manual / Automatic . .

PID control i i i
Wake-up mode or

Start by level - - - - -
Sleep mode [ ] O N O
Sleep Boost Function O O 0 m N

Pipe filling [ O [ [ [
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Functionalities per product

CFW500 CFW11 CFW500 CFW11 CFW11
External Pump ] N - - -

Turn-on/off of

- - ] ] ]
paralell pumps
Low/High Lgvel of . . . . .
process variable
Dry Pump O O O O 0
External Sensor
protection via DI6 - - - . =
Low Level protection
Protection of .Low ) . ) . .
level by auxiliary
variable
Force Pump
Rotation i i - . =
Anti-clogging

Function 5



Functionalities per product

CFW500 CFW11

Run Pump on local
mode (HMI)

Broken wire alarm O O

[] []

CFW500

[]

[]

CFW11

[]

[]

ueq

CFW11

[]

[]



Pump Genius Simplex

u Pump control where there is only one pump driven by its own VFD with the possibilitity to command an
external pump via output relay.

. Main features:
= Control Setpoint can be via logical combination of DIs(DI4/DI5), Al, HMI, Weekly scheduled based.
= Sleep Boost function
= Logic to start an external pump at low demand situations( jockey pump)
= Process Variable can be through one Al or Differential
= Several Engineering Units to choose
= PID control
= Sleep/Wake-up Mode and Start by Level
= Pipe filling function
= Broken and Clogged Pipe Functions
= Deragging Function
= Dry Pump protection
= High/Low Level alarms
= Open application for customer’s customization
= Possibibility for 12 different Control Setpoints based on scheduled time.
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Configuration Wizard

= How to open the application Pump Genius Simplex

8 WEG Ladder Programmer - IWEC_Atlanta.ldd]

E’ Project Edit View Page Insert |Tools| Build Ce

icate User Block Window Help
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Parameter Values F10

Export Project as Application
Import Application to WLP

WEC_Atianta.ldd
EJ- Ladder Diagrams

i WEC_Atlanta ldd

Cam Profiles

Anyb F11
CANopen Shift+F11
CAN Configurator

Application

el

- Configuration Wizards

- Monitoring Dialogs

- Trend Variables Dialog

- Monitoring Variables Dialog

- Parameters Value Dialog

- Monitoring Inputs/Outputs Dialog
- Force Inputs/Outputs

- Monitoring Parameters by HMI

- Monitoring Equipment General Info

1 3 4 5 6
PLC200 (CFW09)  » |
CFwW11 » | Create » Pump Genius » Simplex
SSW06 » i Crane » Multiplex
CFW500 » Center Winder » Multipump
Surface Winder 4

2 Multipump »

3

4

5

6

7




Configuration Wizard

Introduction Screen
Selection of external Pump

Pump Genius
Software

X

I Avangar > I Cancelar |

Step 1 of 28

Pump Genius Simplex Configuration

(¢ One Pump

| ¢ OnePump + External Pump

CFW-11 Pump

L
B

External Pump

o |

ATTENTION!
The CFW-11 parameters configured in the "Configuration Wizard" are only the application!
So before follow the steps described in chapter 5, "First time Power-up and Start-up” of the CFW-11 user's

guide frequency inverter.
Itis recommended to use the V/f control made for this type of application!

Defines if it will use or not the extemal pump in the Pump Genius.

< Voltar I Avangar > I

Cancelar

Default




Source of commands e I/Os

= Local/Remote Source of commands for the drive

= Function of I/Os

Reference Commands

P0220: Local/Remote Selection

B-LRkeyREMOTE) 4

LOCAL Commands

P0221: Speed Reference at Local

Jo=Hm |
P0223: Forward/Reverse at Local

|2 = Forward/Reverse Key (FWD) ~|
P0224: Run/Stop at Local

|0=10Keys |
P0225: JOG at Local

|0 = Disabled |

Default |

REMOTE Commands

P0222: Speed Reference at Remote

[12= seftPLC ~|
P0226: Forward/Reverse at Remote

|2 = Forward/Reverse Key (FWD) |
P0227: Run/Stop at Remote

[1=Di |
P0228: JOG at Remote

|0 = Disabled |

It defines the origin of the command that will select between the LOCAL situation and the REMOTE situation.

< Voltar I Avangar > I Cancelar

Step 3 of 28

Digital Inputs - Inverter

P0263: DI1 Function (15)

P0264: DI2 Function (16)
|0 = Not Used
P0265: DI3 Function (17)
|0 = Not Used
P0266: DI4 Function (18)
|0 = Not Used
P0267: DIS Function (19)
|0 = Not Used
P0268: DI6 Function (20)
|0 = Not Used

Digital Inputs -
Expansion Module (Slot 1)

P0269: DI7 Function (1)
[0 = Not Used ~|
P0270: DI8 Function (2)
[0 = Not Used ~|

It defines the digital input function.

Default

Digital Outputs - Inverter

P0275: DO1 Function (RL1) (21,22.23)
[13 = No Fautt ~|

P0276: DO2 Function (RL1) (24, 25, 26)

J2=N>Nx ~|

P0277: DO3 Function (RL1) (27, 25, 29)
|28 = A770/772 00 FT71FTT3 |

[]1111]]]

Digital Outputs -
Expansion Module (Slot 1)

P0278: DO4 Function (7

|0 = Not Used e —
P0279: DOS Function (8 J
|0 = Not Used ~]

< Voltar I Avangar > I

4
»
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"
»
N
N
°
»
[

Cancelar

10
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Process Variable

= Source of the process variable via Analog Input

Step 5 of 28 =)

=

Process Variable Selection Source (P1021)

]

" 0 = Without Control Process Variable (Disable the PID Controller)
Analog Input - Inverter

& 1= Analog Input All 2.3

(" 2 = Analog Input A2 (5, 6

(" 3 = Difference between Analog Input All and Al2 (Al1-Al2)

Analog Input - Expansion Module (Slot 1)

" 4 = Analog Input AI3 (15, 16)

" 5= Analog Input Al4 a7,13) I —

It defines the source of the control process variable.

Default I < Voltar I Avangar > I Cancelar

1



Process Variable

= [Type of Signal in the Al ( 4-20mA / 0-10V)
= Engineering Unit and Sensor scale
= Adjustments in the Al

Step 6 of 28 i Step 7 of 28

Settings of the Process Variable via Analog Input AIl m Eg Process Variable via Analog Input AIl IJ_.I Eg
P0231: Al Signal Function 7 = Process Variable v (
| P0234 P0235
| An oFFser & | { All FILTER |0-25 ‘-]
P0233: All Signal Type [1=410 20mA ~| . 4
~
P0510: Engineering Unit 1 24 =psi LI A
l Al1 READ P0018
PO511: Decimal Point of Engineering Unit 1 I] =Xyw.Z _VJ a o)

Analog Input - Inverter

i

Analog Input All 2.3)

P1022
MINIMUM LEVEL SN~ .G o
[oo eng 1| >
J 0.0 100.0 A1 Value [%]
It defines the function of the analog input. Configured for function “Control Process Variable™ in this SoftPLC application
{no function for the inverter). Value to be muttiplied by the analog input read to adjust the variable.
NOTE ! Parameter pre-configured and is not allowed to change for this application. Adjustable Range: 0.000to 9.993

Default < Voltar I Avangar > I Cancelar Default < Voltar I Avangar > I Cancelar I
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PID Function

= Control mode (disable, directe and reverse)
= Operation mode and setpoint (manual / automatic)
= Gains: Proportional, Integral and Derivative

Step 8 of 28

i

Control Action of the PID Controller (P1028)

>
-
(" 0 = Disable the PID Controller t CFW-11 Pump
PV §
D
-
(¢ 1 = Direct Mode CFW-11 Pump
===

" 2 = Reverse Mode

v
CEW-11 Pump
Vi
L

It defines the control action of the PID controller for the Pump Genius, i.e., how will be the emor signal eft).
Direct Mode: ef) = P1011 - P1016
Reverse Mode: eft) = P1016 - P1011

Default < Voltar l Avangar > I Cancelar

PID Controller for the Pump Genius

=

TE|

P1029: Operation Mode of the PID Controller

P1030: Automatic Adjustment of the PID Controller Setpoint

INTEGRAL GAIN

P1031

PROPORTIONAL GAIN

o

—

P1011

CONTROL SETPOINT

P1033

DERIVATIVE GAl

0.000

P1016

PROCESS VARIABLE

It defines the operation mode of the PID controller for the Pump Genius.

Default

P1032 n
5.000

[1 = Aomatc &2

[o=Pi0t10ffand P1018OF v

SETPOINT IN MANUAL

_
P1018
0

.

PID
QUTPUT
IN
< Voltar I Avangar > I Cancelar |

13



e
Control Setpoint

= Source of the control setpoint

= [ype of signal and adjustments of gains to the Al for the control
setpoint.

Step 10 of 28 2 - l—l Step 12 of 28 - - e

Control Setpoint Selection Source (P1020) IiiE !I Control Setpoint via Analog Input AI2 |iiE[|

1 = Setpoint via Analog Input AIl P0236: Al2 Signal Function [7 = Control Setpoint

K|
|

2 = Setpoint via Analog Input Al2 P0238: AI2 Signal Type Io =0to 10V/20mA

3 = Setpoint via Analog Input AI3

4 = Setpoint via Analog Input Al4

Analog Input A2 (s, 5 »

ol el e Yol s

5 = Setpoint via HMI or Communication Networks (P1011)

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

7 = Three Setpoints via Digital Input DI4 and DIS (P1012, P1013 and P1014) r o [

e —"

P0237
= P0019
. g AL2 VALUE (%)

8 = Four Setpoints via Digital Input DI4 and DIS (P1012, P1013, P1014 and P1015) e

Al2 READ _’03 A

® (o D (e
>
DE
Tw
‘D
=
;‘

9 = Setpoint according to Weekly Schedule

Default < Voltar Avangar > Cancelar I Default < Voltar Avangar > Cancelar |

14



Control Setpoint

= Setpoint via HMI or Communication
= Setpoint via combination of DI's 4 and 5.

Step 12 of 28 - .

Control Setpoint via HMI or Communication Networks

P1011: Control Setpoint

IZO.D Eng. 1

Default

< Voltar

Avangar >

Cancelar |

Step 12 of 28 . -

Four Control Setpoints via Digital Input DI4 and DIS

P1012: Control Setpoint 1
P1013: Control Setpoint 2
P1014: Control Setpoint 3
P1015: Control Setpoint 4

Digital Inputs - Inverter

P0266: DI4 Function (18)

20.0 Eng. 1
23.0 Eng. 1
18.0 Eng. 1

Eng. 1

|21 = 1t DI Setpoint Selection v |

P0267: DIS Function (9)

|21 = 2nd DI Setpoint Selection v |

Default I

< Voltar

Avangar >

Cancelar

15




[uEq
Weekly Schedule (setpoint)
= Configuration of the schedule.
= Definition of Control setpoint based on scheduled time.

Schedules According to the Day of Week (P1063) IiiE!I

i

Weekly Schedule - Control Setpoint

" 0 = Disable Weekly Schedule |

Schedule 1 Schedule 2 Schedule 3 Schedule 4
VU U lﬂ_'lo_ ls_'lo_ [17'[0_' E—lr
(¢ 1= Schedules 1 to 12 from Monday to Sunday | lm— |24 0 |23 0 IT
Schedule 5 Schedule 6 Schedule 7 Schedule 8
sloalinte 2 : o 2 :o 2 :o 2 : o
(" 2 = Schedules 1 to 6 from Monday to Friday and | '_ [_ l_ l_ l_ |_ ,_ ,_
Schedules 7 to 12 on Saturday and Sunday | G’) I0.0 I0.0 |0,0 I0.0
e Schedule 9 Schedule 10 Schedule 11 Schedule 12
ILE,)!&.‘
| 24 = |0 24 : |0 24 :|0 24 : |0
(" 3 = Schedules 1 to 4 from Monday to Friday and P @m D l_ l_ l_ l_ l_ l_ l_ ]_
Schedules 5 to 8 on Saturday and [o.0 joo jo.0 0.0

Schedules 9 to 12 on Sunday _G

It defines the value of the hourto start the Schedule 1 and the value of the hourto the end of the Schedule 12.
Adjustable Range: Oto 23h

Default I < Voltar Avancar > Cancelar | Default I < Vottar I Avangar > I Cancelar |

16



e
Weekly Schedule (Speed reference)

= Configuration of the schedule.
= Definition of Speed Reference based on scheduled time.

110f28

Step

Schedules According to the Day of Week (P1063) Programacao Horaria Semanal - Referéncia de Velocidade |iiE!|

(VU™ U
o« 1 = Schedules 1 to 12 from Monday to Sunday ‘T
’_“G Horario 1 Horario 2 Horario 3 Horario 4
[+ o o o [7 2o 2 o
[1400 |1600 |1800 [1000
(U U U
L 2 = Schedules 1 to 6 from Monday to Friday and ﬂ Horario 5 Horario 6 Horario 7 Horario 8
Schedules 7 to 12 on Saturday and Sunday Cid ] G |24— 3 ,0_ l24_ i [0_ IT . ID_ 'F i ,0_
fo fo jo o
mlmbmty Horério 9 Horario 10 Horério 11 Horario 12
& 3 = Schedules 1 to 4 from Monday to Friday and [elvls] '_)‘ IT ; [0_ W : [0_ IT : IO_ IT : [0—

Schedules 5 to 8 on Saturday and 0 0 0 0
Schedules 9 to 12 on Sunday *G I ‘ I I

It defines how the schedules 1to 12 will be diveded to compose the weekly schedule of change the Pump Genius Define o valor da hora para inicio do Horério 1 & o valor da hora para o fim do Horario 12.
control setpoint in automatic mode. Faixa de Valores: 0a 23h

Default I < Voltar I Avangar > I Cancelar | < Vottar Avangar > I Cancelar I

17



Starting Modes

It enables the sleep/Wake-up modes and start by level.

St
e
J

ep 13 of 28

Selection of the Pump Genius Startup Modes

@ & Disable Sleep Mode

5 8 P Enable Sleep Mode

Q _ and Wake up Mode
e Q

It defines the modes to startup the Pump Genius.

Enable Sleep Mode
and Start Level Mode

Default I

< Voltar

Avangar >

i

Cancelar

=]
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Starting Modes

= It Configures Sleep and Wake-up modes.
= It Configures Sleep mode and Start by level.

)| [Step 14 0f 287

‘Step 14 of 28

—

-

Sleep Mode @

Sleep Mode IiiE!I |

TIMER

P0002
MOTOR 5PEED \\ & 1., @
( o [ SLEEP X S
ie P1038
P1°37 23[031811\' | P1037 TIME DELAY @
MOTOR SPEED TO SLEEP TO SLEEP MOTOR SPEED TO SLEEP TO SLEEP
pm — BOOST [i250 o BOOST

Wake Up Mode Start Level Mode

P1016

PROCESS VARIABLE f;’&!g VARIABLE 9 Direct PID
Direct PID

fgtg;gL SETPOINT TIMER s

A setting of "0" disables the sleep
Adjustable Range: 0to 18000 pm

Ddaukl

It defines the value of pump motor speed below which Pump Genius will go into sleep mode. |.e., it will stop the pump.

< Voltar I Avangar > I

Cancelar

It defines the value of pump motor speed below which Pump Genius will go into sleep mode. |.e.. it will stop the pump.
A setting of “0" disables the sleep mode.

Adjustable Range: 0to 18000 mm

I
. D (.o' g
P1034 - P1035 s
(.v' i LEVEL FOR STARTING R ¥ ”036“ ) e STA&T.L'E.VEL
P1036 e Q' THE PUMP GENIUS e \1/\&’31& symﬁm
P1034 031 5 BY LEVE
DEATIONTO WARE R il Ul ) PACLE [1g0 en9.1 | | PROCESS VARIABLE b B
|3.0 eng. 1 P1011 s P1035
CONTROL SETPOINT Reverse PID
P1034

< Voltar I Avangar > I




Boost and Pipe Charging Function

= It enables the boost function (sleep boost).
= It enables the Pipe charging function.

Step 15 of 28

[ Step 16 of 28

Sleep Boost m B g ‘ Pipe Charging m B u

[~ Enable Sleep Boost [V P0105: Enable Pipe Charging (Selection 1%/2™ Ramp)

P1042: Maximum Output Current during the Pipe Charging 10.0 A
P1016
PROCESS VARIABLE
| 7\ MOTOR
4 SPEED
o
CONTROL SETPOINT
: < § P0133 3
P1039 MINIMUM SPEED 7
SLEEP BOOST OFFSET
[0 L e @
——————— SLEEP
TIME ON P1040 >
/i SLEEP BOOST MAX. TIME i >
BOOST ( . [15 4 — tis)
5 P010 ) TIMEON p1041
ACCELERATION TIME I % PIPE CHARGING TIME
40.0 s . I
L (I" 60
Enables to apply an boost in the control setpoint to increase the control process variable before the Pump Genius Enables the pipe charging using the pump driven by the CFW-11 inverter.

go to into sleep mode.

Default < Voltar I Avangar > I Cancelar I Defautt | < Vottar I Avangar > l Cancelar

Pump Genius Software — Funcionalides para Controle de Bombas 20



'Extemal Pump for Jockey Pump Function
- &

External Pump and Pump protection by
Process Variable Level

(jockey pump).
It enables alarm/fault due to low level(broken pipe).
It enables alarm/fault due to low high level (clogged pipe).

(RS siop 13028

Step 17 of 28

[Weq

Low Level Protection (Pipe Breaking)

ueq

The external pum( small pump) is commanded for low demand

[Weq

P1016

and fault

It defines the value of cortrol process variable above which the extemal pump will be stopped.
4 ity o P05 05 Adiustable Range: -32768to 32767 [Engineering Unit 1 defined in PO510:and P0511]

Ajustable Range: -32768 to 32767 [Engineering Unit 1 defined in P0510 and P0511]

< Voltar

Default

%6 | | PROCESSVARIABLE
PIOIE s Al
-
@ Y
| P1061 | o
LEVEL FOR STARTING :1062 — e START TIMER P1025 E771
IME FOR STARTING P1°24 Y FOR FA LOW LEVEL
ies g1 | s ‘> : FAULT
A _, -' STOP THE PUMP
High Level Protection (Pipe Obstruction)
STOP P1016

I Avangar > I

A

F773
GH LEVEL
FAULT
0P THE PUMP

It defines the value of control process vanable to generate the low level alam (A770). A setting of "0" disables the alam

Cancelar I

21



Dry Pump protection and Protection with [LEqD
External Sensor via DI6

= It configures the Dry Pump protection function

Step 19 of 28

Dry Pump Protection

ﬁg?gazsmo I \\ —I

It defines the value of pump motor speed above which is enabled to compare the actual motor torque to the value of
motor speed to detect the dry pump condition.
Adjustable Range: 0to 18000 mm

Default | < Voltar I Avangar > I

Y PUMP SPEED A780
pm ALARM
TIMER P1045
ﬁg?c?ﬁomus g il DR$7PBJMP

FAULT
STOP THE PUMP

Cancelar I

Pump Genius Software — Funcionalides para Controle de Bombas

= It enables protection with external sensor via DI6

Step 20 of 28

Pump Protection via External Sensor (DI6)

[~ Enable External Sensor (DI6)

P0268: DI6 Function (20

]21 = Bxtemal Sensor j
ENABLE Voo
DETECTION AAI7.18\2RM
s ‘ j s
SENSOR DI TIMER P1046 l F783

TIME DELAY FOR SENSOR

( % [— J FAULT
STOP THE PUMP
. 8

Enable the pump protection via extemal sensor DI6.

< Voltar I Avangar > I Cancelar

22



Control Auxiliary Variable

=

= Source of control auxiliary variable via Al

= [ype of the signal in the Al
- = Engineering Unit of the sensor

- w |
|

l Control Auxiliary Variable Source for Pump Protection (P1047) IiiE!I

I 0 = Without Protection via Control Auxiliary Variable
Analog Input - Inverter
" 1= Analog Input AIL (2,3

" 2 = Analog Input A2 (5, 6)

Analog Input - Expansion Module (Slot 1)

" 3 = Analog Input Al3 @5, 16)

[—
—
-

|

" 4 = Analog Input Al4 (17, 18)

It defines the source of the control auxiliary variable for pump protection.

Default < Voltar I Avangar > I Cancelar

Settings of the Control Auxiliary Variable via Analog Input AIl

=

P0231: Al Signal Function M

P0233: All Signal Type |1 =4to 20mA L]
P0512: Engineering Unit 2 |10 =% LI
P0513: Decimal Point of Engineering Unit 2 |2 =xywz LI

Analog Input - Inverter

!

Analog Input Al (2.3

It defines the function of the analog input. Configured for function “Control Awxiliary Varible™ in this SoftPLC application
{no function for the inverter).
NOTE ! Parameter pre<configured and is not allowed to change for this application.

Default < Voltar I Avangar > I Cancelar |

Pump Genius Software — Funcionalides para Controle de Bombas
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Step 23 of 28

[
|
|
1

Control Auxiliary Variable

=

It adjusts the readings in the Al( gains).
Scaling of the sensor.
It configures the pump protection against Cavitation.

Control Auxiliary Variable via Analog Input AIl

[ueg

[ Po234
All OFFSET
kS

Al1 READ

Scale of the Control Auxiliary Variable Sensor

[

T —

= All VALUE [3%]

P1048 ipdRery.Var. 1905 2]

MAXIMUM LEVEL
100.00 eng. 2 |

0.0

Value to be muttiplied by the analog input read to adjust the variable.
Adjustable Range: 0.000to 9.999

Defauhl

100.0 Al Value [%]

< Voltar I Avangar > I Cancelar

|
1

=

Pump Protection via Control Auxiliary Variable

[P1050: o

LOW LEVEL [160 ang 1]

1017
AUXILIARY VARIABLE

P1049

LOW LEVEL LIMIT

5.00] eng. 2 ST
AJx?JAZw VARIABLE AT74
LOW LEVEL
ALARM
PUMP RUNNING
P1049
LOW LEVEL LIMIT

_—
P1051
HYSTERESIS

10.00 g2
\

Value of control auxliary variable below which the control setpoint will be changed to the value programmed in P1050.
Adjustable Range: -32768 to 32767 [Engineering Unit 2 defined in P0512 and P0513]

Default < Voltar I Avangar > I Cancelar |

Pump Genius Software — Funcionalides para Controle de Bombas
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Pump Unclogg function

= It executes a process of unclogging the pump.

‘Step 250f 28 -]
—— ;

=

l Execution Mode of the Deragging Function (P1052)

" 0 = Not Execute Deragging Function

¢~ 1 = Executes with Command to Run the Pump ’
(" 2 = Executes with Command via Digital Input DI2 ‘

3 = Executes when the Clogging of Pump is Detected ()
CLOGGED

It defines the execution mode of the deragging function for the pump driven by the CFW-11 inverter.
NOTE! This function should only be enabled on a pump that can run with rotation in the reverse pumping direction;
otherwise it may cause damage to it.

Default I < Voltar I Avangar > I Cancelar

=
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Pump Unclogg function

= It configures the detection of the clogging.
= It enables the fault by excess of clogging.
- = It configures the unclog function

- e .
= e

RS  Step 270f 28

‘ Detection of Clogging Pump Iii = ! I Configuration of the Deragging Function |i iE ! I
I P0226: Forward/Reverse Selection — REMOTE Situation [ -
- i UMER
MOTOR CURRENT
o
w P1058 e Y
P1057 o CLOGGED
MOTOR CURRENT CL \.G
|§!E

Excess of Clogging

NUMBER OF
CLOGGING DETEC. A
00 .
CLOGGED
FAULT

STOP THE PUMP

P1059
CLOGGIN

SGING LIMIT
|5

It defines the motor cument value above which will be considered that the pump is running at high cument. i.., the pump
is in clogging process It defines the origin of the "Speed Direction™ in the REMOTE situation. It is yto ion of the deragging
Adjustable Range: 0.0to 32000 A function.

Default < Voltar I Avangar > I Cancelar Default < Voltar I Avangar > I
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Monitoring Screen via HMI and Summary

= It configures parameters to be shown on the keypad
= |t sumarizes the programming to be loaded in the drive.

Step 28 of 28

HMI Monitoring

[eqg

P0205: Reading Parameter Selection 1
22 = Control Setpoint # v

P0206: Reading Parameter Selection 2
27 = Control Process Variable # _:J

P0207: Reading Parameter Selection 3
3 = Motor Cument # ;]

in this SoftPLC application.
NOTE ! Parameter pre-configured and it is not allowed to change in this application.

Default I

ey

00 rem
.1 A
: .0 Hz
14 l 92:12 [Menu \

< Voltar | Avangar > I

It defines the first variable will be shown on the HMI display in the monitoring mode. Configured for function "Control Setpoint™

Cancelar ]

Summary Configuration

%PD220 (LOCAL/REMOTE Selection) = 3 (3 = LR Key (REN ~
%.PD221 (LOCAL Speed Reference) = 0 (0 = HMI) E
%PD223 (LOCAL Forward / Reverse) = 2 (2 = Forward/Reve
%PD224 (LOCAL Run/Stop Command) = 0 (0 = 1.0 Keys)
%PD225 (LOCAL JOG Command) = 0 (0 = Disabled)

%.PD222 (REMOTE Speed Reference) = 12 (12 = SoftPLC )
%PD226 (REMOTE Forward / Reverse) = 2 (2 = Forward/Re| =
%PD227 (REMOTE Run/Stop Command) = 1 (1 = Dix)
%PD228 (REMOTE JOG Command) = 0 (0 = Disabled)
%PD318 {Copy Function MemCard) = 0

%PD263 (DI1 Function) = 21 (21 = Enable Exdemal Pump)
%PD264 (DI2 Function) = 1 (1 = Run/Stop)

%PD265 (DI3 Function) = 0 (0 = Not Used)

%PD266 (D14 Function) = 0 (0 = Not Used)

%PD267 (DI5 Function) = 0 (0 = Not Used)

%PD268 (DI6 Function) = 0 (0 = Not Used)

%PD263 (DI7 Function) = 0 (0 = Not Used)

%PD270 (DI8 Function) = 0 (0 = Not Used)

%PD275 (DO1 Function) = 28 (28 = Start BE¢emal Pump)
%PD276 (DO2 Function) = 13 (13 = No Fault)

%PD277 (DO3 Function) = 2 (2 = N > Nx)

%PD278 (DO4 Function) = 0 (0 = Not Used)

%PD279 (DO5 Function) = 0 (0 = Not Used)

%PD134 (Maximum Speed [rpm]) = 1800

%PD133 (Minimum Speed [rpm]) = 1200

%PD100 (Acceleration Time [s]) = 20.0

%PD101 (Deceleration Time [s]) = 20.0

%UW1021 (Process Variable Source) = 1 ()

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

%PD233 (A1 Type) = 1 (1 = 4to 20mA) - -
%PD510 (Engineering Unit 1) = 24 (24 = psi) ===

%PD511 (Decimal Point 1) = 1 (1 =xyw.z) :
%PD232 (Al1 Gain) = 1.000 Pump Genius
%PD234 (Al1 Offset [%]) = 0.00 ¥ Software

< | 1 ] )

Default < Voltar I Concluir I Cancelar
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System Operation — Use of Jockey Pump

COMMAND - DIGITAL INPUTS

D11- Enable External Pump

O« O«

Di2 - Run/Stop

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint feesocd e : AP
BN s : T : /
P1060 - Level for Stopping the External Pump - - /‘z/\\ o - 9
P1061 - Level for Starting the External Pump T e i s\ : : AT
P1035 - Level for Starting the Pump Genius S : ; : -
* P1062 - Time Deldy for Starting’
- fhe Exterdal Pump !

P1036 - Time Delay foe: Starting by
: Level the Pump Gehlus

PID CONTROLLER OUTPUT (MV) (%)
100.0 %

COMMANDS - DIGITAL OQUTPUT

DO1 - Start External Pump : : ; | ; ;
003NNk ] - i £ § 3 4 e
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System Operation — Unclogg function

CONMANDS - DIGITAL INPFUTS




System Operation — Setpoint based in time E
scheduled

CONTROL SETPOINT (Eng1) MONDAY

P1066 - Control Setpoint of Schedule 1 : : - 1

P1069 - Control Setpoint of Schedule 2 ‘ . ‘ o

P1072 - Control Setpoint of Schedule 3 ‘ . 3 -

D o I s S S e e o

P1078 - Control Setpoint of Schedule 5 o : : : : :

P1081 - Control Setpoint of Schedule 6

P1084 - Control Setpoint of Schedule 7

P1087 - Control Setpoint of Schedule 8

P1090 - Control Setpoint of Schedule 9
P1093 - Control Setpoint of Schedule 10 , r , oeed e SEEEL - f 5 L am e LLL LIRS 4
P1096 - Control Setpoint of Schedule 11 Pt : : :
P1093 - Control Setpoint of Schedule 12

00:00 01:00 02:00 03:00 04:00 0500 06:00 07:00 0&-00 02:00 10:00 11:00 12:00 13:00 14:00 15:00 1800 17:00 18:00 19:00 20:00 21:00 22:00 23:00 24:00
TIME
(HH:MM)
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M
Pump Genius Multiplex HE]

D Pump control where each of the pump is driven by its own VFD with the capability for each of the pumps to work as
master/slave ( lead/lag configuration).

= Main features:

= Control of up to 6 pumps in paralell.

= Control Setpoint can be via logical combination of DIs(DI4/DI5), Al, HMI.
- = Communication between pumps via RS-485/CAN interface

= Configuration of each pump to be Master/Slave or Slave
- = Logic to guarantee equal use of all pumps

= Master Swap in case communication loss is detected or broken sensor wire.

= PID control

= Sleep/Wake-up Mode and Start by Level

= Pipe filling function

= Process Variable can be through one Al or Differential

= Several Engineering Units to choose

= Broken /Clogged Pipe Functions - S S — nuii o

= Force Rotation function ?
=«  Dry Pump protection ‘e
= High/Low Level alarms = u»‘E =tt= ={_ =1
= Open application for customer’s customizatiom:é '




Power Diagram

@
<
om

B1

32

cionalides para Controle de Bombas

Software — Fun

Pump Genius



Configuration Wizard

= Introduction Screen

/%

v Master/Slave Pump -V'Step 1of

Communication Interface of the Master/Slave Pump (P1020=0)

(¢ RS485

 CAN

==

==

- -

= b

1

ATTENTION!
The CFW-11

in the "C Wizard” only the appll(ahon'
So before follow the ;(eps desmbed in chapter 5, "First time Power-up and Start-up” of the CFW-11 user's
guide frequency inverter.

Itis recommended to use the V/f control made for this type of application.
P Genius

It defines the communication interface for execute the data exchange between the CFW-11 inverters, using the SymbiNet
SOftWa re NOTE! ﬁﬁﬁeﬁo‘ﬁaswm only will be accept after the inverter is tumed off and on
1 f again
Default < Yoltar I Avangar > I Cancelar | Default < Voltar I Avangar > I Cancelar
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Configuration Wizard

= How to open the application Pump Genius Multiplex

WEG Ladder Programmer - [PG.Id|

E’ Project Edit View Page Insert I'_I'ools Build Communicate UserBlock Window Help

D H@ SR 2o

B28(@| 22 e A(H 2

& olse] | 1] 2[#] ]

][ 2] b Y o= e PR I
+8|3/%| 1| $| [GENERAL DES

PG.ldd
- Ladder Diagrams

>

- PGldd

Parameter Values F10

Export Project as Application
Import Application to WLP

Cam Profiles
Anybus F11
CANopen Shift+F11

CAN Configurator

Application

| @)

) Configuration Wizards

Master/Slave Pump

i Slave Pump

[=- Monitoring Dialogs

- Pump driven by CFW-11 Inverter

- Qverview of the Pump Genius Multipl
- Digital Input and Output Status

- Parameters - Analog Inputs

- Parameters - Ramps and Speed Limit
- Parameters - Control Process Variable
- Parameters - Control Aundliary Variable
- Parameters - PID Controller

- Parameters - Wake up and Sleep Mo,
- Parameters - Start and Sleep Mode
- Parameters - Sleep Boost

- Parameters - Pipe Charging

- Parameters - Startina an addtional Pt

m

1 2 3 4 5 6 7
PLC200 (CFWOS)  » |
CFw11 Pump Genius » Simplex
SSW06 Crane » Multiplex
CFW500 Center Winder 4 Multipump
| ¢ ssthor WG ©) Surface Winder >
5 Multipump »

S

5 (* Date: 12/01/2015 #)

(* Minimum version required: WLP V9.95 - CFW11 Ve3.31

Development version: V2,30 - Size: 15086 bytes

D

_| (* Description: SOFTWARE FOR PUMP GENIUS MULTIPLEX #)
3

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

* 3)

34



Configuration Wizard

ueq

= It selects the pump to be Master/Slave and Communication interface.
= It selects the pump to be Slave and Communication interface.

Master/Slave Pump - Step 1 0

Communication Interface of the Master/Slave Pump (P1020=0)

[weq

| & Rs4ss

¢ CAN

B |G
o

Power
Supply

ATTENTION!

The CFW-11p (] in the "Confi ion Wizard” only the application!

So before Vollow the s(eps described in chapter 5, "First time Power-up and Start-up" of the CFW-11 user's
guide frequency inverter.

Itis recommended to use the V/f control made for this type of application

It defines the communication interface for execute the data exchange between the CFW-11 inverters, using the SymbiNet
network protocol for this.
NOTE! I the selection was changed. only will be accept after the inverter is tumed off and on again.

Default | < Voltar I Avangar > I

Cancelar |

Default |

Communication Interface of the Slave Pump (P1020=1)

Weg

(¢ RS485

 CAN |

E 8

power (RIS 5. %‘*"‘“ﬁég
Supply | +
ATTENTION!
The CFW-11 fig: in the "Cs ion Wizard® only the appll(auonl

So before follow the sleps described in chapter 5, "First time Power-up and Start-up” of the CFW-11 user's
guide frequency inverter.
Itis recommended to use the V/f control mode for this type of application

Ideﬁws&becmmuncﬂmﬂafacefme(ectﬂeﬂwedataamangebaweentheﬁw 11 inverters, using the SymbiNet
network protocol for this.
NOTE'Ifmeseled:onwasmmged only will be accept after the inverter is tumed off and on again.

< Voltar I Avangar > I

Cancelar
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Communication Interface(Symbinet)

= It configures the Communication with RS-485.
= It configures the Communication with CAN.

Slave Pump - Step? 9

RS485 Communication Interface |iiE!|

P0308: Serial Address M

P0310: Serial Communication Rate |3 = 57600 bits/s LI
P0311: Serial Interface Byte Configuration IO =8 bits, no. 1 stop bit Z|
PO312: Serial Protocol |5 = SymbiNet |
P0313: Communication Error Action [0 =Off |

P0314: Serial Watchdog [0.0 3

.¢0;
GG * \
B W

A-Line () k2 :

e (3 i3 A\
o R
Ground

It defines the inverter address used for the serial communication. It is necessary that each device of the SymbiNet network
has an address different from the others.

W58 Siave Pump - Step 20f 9 s

=

‘ CAN Communication Interface

| PO701: CAN Address =

P0700: CAN Protocol |3 = SymbiNet ~|
P0702: CAN Baud Rate |0 = 1 Mbps/Auto ~|
P0703: CAN Buss Off Reset [1 = Automatic -l
P0313: Communication Error Action Io = Off _:]

V+ (Power Supply)
CAN_H

Shield
CAN_L

V- (Power Supply)

It defines the inverter address used for the CAN communication. It is necessary that each device of the SymbiNet network
has an address different from the others.

Default < Voltar I Avangar > I Cancelar | Default < Voltar I Avangar > I Cancelar
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Activation of pumps in the system and Source [IEN

of commands

= It configures the address of each pump in the Symbinet
communication.
= It configures the time for swapping master automatically.

= Source of commands at Local and Remote modes to the VFD.

Master/Slave Pump - §{ep 3of g

Activation of Pumps in the SymbiNet Network

[V P0768: Enable Pump 1 Address [V P0780: Enable Pump 4 Address
[V P0772: Enable Pump 2 Address [V P0784: Enable Pump 5 Address
[V P0776: Enable Pump 3 Address [V P0788: Enable Pump 6 Address
P1021: Automatic Change Time P0796: Highest Allowed Address

— B =]

Reference Commands

P0220: Local/Remote Selection

[12 = softPLC REMOTE |

P0221: Speed Reference at Local P0222: Speed Reference at Remote
[o=Hm ~| [12= softPLC ~|
P0223: Forward/Reverse at Local P0226: Forward/Reverse at Remote

IZ = Forward/Reverse Key (FWD) j ID = Forward _V_l
P0224: Run/Stop at Local P0227: Run/Stop at Remote

[o-Keys10 | |5= softPLC |
P0225: JOG at Local P0228: JOG at Remote

|0 = Disabled | |0 = Disabled |

It defines the SymbiNet network address of the pump that will send registers, i.e. enable the pump 1in the SymbiNet Protocol.

Default < Voltar Avangar > Cancelar
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e
Master Pump Swapping

In case there is a communication loss with the pump configured as
Master a message(A758) will come on the keypad “Change Master
Pump? Y(Yes)/N(No)". For the pumps configured as Slave a
message(A762) will come on the keypad “loss of master”.

The master swapping can be setup to happen through the HMI or
automatically based on the time defined by P1021.

When a command for swapping master is recognized a reset is
generated and a routine of acknowledgment of the Symbinet
communication is performed(A764).

Based on the priority pump 1> pump 2> pump 3> pump 4> pump 5>
pump 6) a verification for another pump to become the master is
performed. Only pumps programmed as master/slave( P1020=0) and
that have the Analog Input setup to be process variable can be
nominated master.
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Turn on/off Paralell Pumps

= Conditions to turn the paralell pump on and off.

Master/S|ave Pump S

Conditions for Starting an additional Pump in Parallel IiiE!I Conditions for Stopping one Pump in Parallel
P0002 P0002
MoTOR sPEeD \\ —_— ‘ MoTOR seeep [ \\ —

GO

P1055

SPEED FOR STOPPING

P1052

SPEED FOR STARTING

700 ) T
P1016 P1016
PROCESS VARIABLE PROCESS VARIABLE

i Direct P
P1011 Direct PID P1011 irect PID
CONTROL SETPOINT CONTROL SETPOINT

P1056
DEVIATION FOR STOPPING|
2.0 I

P1053
DEVIATION FOR STARTING

1.0 eng. 1

eng 1

R AR

P1016 P1016

PROCESS VARIABLE PROCESS VARIABLE

P1011 Reverse PID P1011 Reverse PID

CONTROL SETPOINT CONTROL SETPOINT

P1053 P1056

DEVIATION FOR STARTING DEVIATION FOR STOPPING
ldefimﬂ\ewmmmq:eedabovemsmgmadﬁmdmmpaﬂdnme Pump Genius is enabled in order ldeﬁnamepmpmotorspeedbelowmdrstoppngmemnpadelmhe Pump Genius is enabled in order to
to maintain control according to the required setpoint g to the required setpoint.
Adjustable Range: 0to 18000 pm Adudd:lenge Oto 18000 pm

Default I < Voltar l Avangar > I Cancelar Default < Voltar I Avangar > I Cancelar
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Force Rotation of Pumps

= It configures the conditions to force rotation of the pumps. All the
pumps are turned off and the one that has run the least is started.

Master/Slave Pump - Sfep 18 of 2 |‘

Forcing Rotation of Pumps

ONE PUMP
RUNNING

e.5
ROTATION

It defines the maximum time interval the Pump Genius can run uninterruptedly with only one pump started. A setting of 0"
enables the test mode where every 60 seconds there is a rotation of pumps.
Adjustable Range: 0to 32767 hours

Default < Voltar l Avangar > I Cancelar
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Monitoring Window

= It guides the user during the comissioning bringing to the screen the
most importante control variables, status of the system as well as

on-line operation.

Overview of the Pump driven by CFW-11 Inverter

Actual Control Setpoint
i
H

Control Process Variable

Control Auxiliary Variable
i

g 5 5 5 S = = =1

Frequency Hz
Current A
Torque %

Speed rpm
PID Controller Output %

®
Pump Status Pump Status Pump Status CFW-11 Status
@ En Pump Genius (DI1) @ Low Level Process Var @ SymbiNet Configured @ General Enabled
Q Enable Pump (D12} Q High Level Process Var. Q Master Pump Q Motor Running
@ Sleep Mode @ Low Level Awiliary Var. (@) Master Config. Error @ Forward
@ Sleep Boost @ OryPump @ Loss of the Master @ REMOTE Situation
@ Pipe Charging @ External Sensor (DI6) @ Acknowledge SymbiNet (@) Subtension
@ Forc Rotation of Pumps @ Alam

@ Fault

Alarm and Fautls

Present Alarm: |

Present Fault: I

Fault Reset

Overview of the Pump Genius Multiplex

Actual Control Setpoint
Control Process Variable

Pump 1 Status Pump 2 Status Pump 3 Status Pump 4 Status Pump 5 Status Pump 6 Status
(@ SymbiNet C: (@ SymbiNet € @ iNet Config @ SymbiNet ¢ @ SymbiNet C (@ SymbiNet Configured
O Master Pump O Master Pump 0 Master Pump 0 Master Pump 0 Master Pump 0 Master Pump

@ En. P. Genius (DI1)
(@ Enable Pump (DI2)
0 Running

e Remote

e Fault

Alarms and Faults

@ En.P. Genius (DI1)
(@ Enable Pump (DI2)
e Running

O Remote

e Fault

@ En. P. Genius (DI1)
@ Enable Pump (DI2)
O Running

O Remote

O Fault

Present Alarm: |

Present Fault: |

@ En. P. Genius (DI1)
@ Enable Pump (DI2)

O En. Pump Genius (DI1) e En. Pump Genius (DI1)
@ Enable Pump (D12) (@) Enable Pump (DI2)

O Running 0 Running 9 Running
0 Remote O Remote Q Remote
0 Fault e Fault 0 Fault

Variables of the Pump in Monitoring

PID Controller Qutput %
pm

Motor Current

Motor Speed Motor Torque

y

Pump Genius Software — Funcionalides para Controle de Bombas
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Monitoring Window

=

TIMER

Analog Input AI1 I i i B ! I Sleep Mode
—

P0234 I— P0235 P0002
[ All OFFSET “‘f-] [AH FILTER MOTOR SPEED /\\ (' %
om -
P0232 P0018 P1038
Al READ Al GAIN All VALUE TIME DELAY SLEEP 0
— > [ P1037 Nk
4’& ® MOTOR SPEED TO SLEEP ﬁ . e
Analog Input AI2 I il TIMEELAPSED . B0OST (@
) Wake Up Mode
P0239 I* P0240 I*
[ A2 OFFSET % [ AI2 FILTER S]
l P1016
P0237 P0019 PROCESS VARIABLE
A2 GAIN AL2 VALUE it
Al2 READ %_’ i A r g | ;
P1011
CONTROL SETPOINT

Analog Input AI3
eng. 1

P0244 ) P0245 l— 034
[ A3 OFFSET a9 [ AI3 FILTER 5] DEVIATION TO WAKE UP
| P1030 #0
l— WA CONTROL ACTION { TIME DELAY
l — P0020 o l— g TO WAKE UP
AI3 GAIN Al3 VALUE
Al3 READ ‘
\ N — P1016 x
— | . * PROCESS VARIABLE TIME ELAPSED

| eng 1 %

Analog Input Al4
P1011
p0249 — CONTROL SETPOINT
[ Al4 OFFSET I % ‘ [ Al4 FILTER I ’] I ot [ eng 1
l P0247 P0021 P1034
Al4 READ Al4 GAIN Al4 VALUE DEVIATION TO WAKE UP
45%—0 I » > I o I eng. 1
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Monitoring Window

Pump Genius PID Controller

File Graph Help

100.000C

L et et B e T T S

15:26:41.000

Cursor Val

15:27:26.000

15:24:26.000 15:25:11.000
Color | Symbol | Type
= Control Setpoint (%) %MF: Float Marker

= Control Process Variable (2 %MF: Float Marker

P1011

CONTROL SETPOINT HMI

1

eng. 1

P1012 P1030
CONTROL SETPOINT 1 CONTROL ACTION

eng. 1 I

P1013 P1011
CONTROL SETPOINT 2 CONTROL SETPOINT

1

{

PROPORTIONAL GAIN

= PID Controller Output (%) %MF: Float Marker

100.0000 35.0000000
100.0000 35.0261002
100.0000 821971970

[ »

1

P1032

INTEGRAL GAIN

eng. 1 I eng. 1

W

o

TS |
P1014 P1016
CONTROL SETPOINT 3 PROCESS VARIABLE

eng. 1 I eng. 1

v
=
o
=
w

CONTROL SETPOINT 4

W

eng 1

{

DERIVATIVE GAIN

—

Pump Genius Software — Funcionalides para Controle de Bombas
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Monitoring Window

Stopping one Pump in Parallel in the Pump Genius

i

:g?gzzspsm ( \\
I pm

e
(< =)

P1055

SPEED FOR STOPPING

I pm

P1016
PROCESS VARIABLE

I eng 1

P1011 0—
CONTROL SETPOINT
I eng. 1

P1056

DEVIATION FOR STOPPING

I eng. 1

TIMER

I,
3
P1057

TIME FOR STOPPING
PUMP IN PARALLEL

P1016
PROCESS VARLABLE

I eng 1

P1011 G—
CONTROL SETPOINT

I eng. 1

P1056
DEVIATION FOR STOPPING

| eng 1

Pump Genius Software — Funcionalides para Controle de Bombas
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Monitoring Window

Dry Pump Protection [I] Eg

P0002
MOTOR SPEED / \\
tpm

-

A780
P1042 ALARM @

TIMER P1044 A

zg?tgaoaquz o  TTMEDELAYFORFAULT F781
H | & DRY PUMP
[ % (-' i FAULT @
% EEARD STOP THE PUMP

DRY PUMP TORQUE

DRY PUMP SPEED

Low Level Protection (Pipe Breaking) |iiE! I

e (o)

I_ eng. 1 —| AT70

w ALARM @ A

P1026 TIM ER P1027 F771

LOW LEVEL LIMIT | I .‘ TIME DELAY FOR FAULT LOFWAII.-’E\.I{EL O

| eng.1 (." I 8 STOP THE SYSTEM
TIME ELAPSED

High Level Protection (Pipe Obstruction)

:362252 VARIABLE (( ® ))
I AR @
(5= YA

TIMER P102
P1028 1 l'IM[o DEE\V FOR FAULT HIGS7I:,E3VEL
HIGH LEVEL LIMIT ( % FAULT @
l— - o | -“ STOP THE SYSTEM

TIME ELAPSED
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System Operation — One Master one Slave

Control Schematic for Master

XC1'
1 REF+ Paositve reference for potentiometar
A1
433‘["30"\(_\ 2 All+
-20mAN +/ Analog input 1 (4-20 mA): Control process variable
3 All-
4 REF- Negatve reference for potentiometer
5 Al2+
Analog input 2 (0-10 V): No function
6 A2-
7 AL
Analog output 1: Motor spesd
a8 AGND
9 AC2
Analog output 2: Motor current
10 AGND
1 DGND Rafarance (0V) for the 24 VDC power supply
12 COM Commen paint of the digral inputs
13 24VDC | 24 VDG power suppy
14 COM Common point of the digeal inputs
S1
— 15 Di Digital input 1: Enable Pump Genius
S2.1
L 16 D2 Digital input 2: Enable the use of the pump
17 Di3 Digital input 3: No function
18 D4 Digital input 4: No functicn
19 D5 Digital input 5: No function
20 Die Digital input 6: No function
21 NC1
:1-220v 2 ot Digital ouput 4 DO1 (RL1): No faut
PR e
24 NC2
25 c2 Digital cutput 2 DO2 (RL2): N > Nx
| oM = T
7 NC3
28 cs Digital cutput 3 DOG (RLS): A7TOVATT2 or FTT1/FT73 (SoftPLC)
|__®|‘L 20 NO3
L A-lina ) | RxDVTxD negatve
a3 2 B-Lline(+) |RxDVTxD positive
B
Eﬁ 3 GND OV isolated from the RS485 circuit
4 Ground | Ground (shisid)

Control Schematic for Slave

1 REF+ Positive reference for potentiometar
2 Alls
Analog input 1 (0-10 V): No function
3 Alf-
4 REF- Negati for
5 AR+
Analog input 2 (0-10 V): No function
6 AR-
/4 AO1
Analog cutput 1: Motcr speed
8 AGND
2 AO2
Analog cutput 2: Motor current
10 AGND
: 1" DGND | Referance (0'V) for the 24 VDG power supply
12 COM | Common point of the digital inputs
13 24VDC | 24 VOC power supply
14 CoM Commen point of the digital inputs
15 DH Digital input 1: No function
iS22 =
16 DR Digital input 2: Enable the use of the pump
17 D3 Digital input 3: No function
18 D4 Digital input 4: No function
12 D5 Digital input 5: No function
20 DB Digital input 6: No function
21 NC1
| 1~ 220V 29 ci Digital output 1 DO1 {RL1): No fault
®"”-2 2 NO1
24 NG2
25 c2 Digital output 2 D02 [RL2): N> Nx
H2.2
—-g—] =] =
27 NG3
28 c3 Digital output 3 DO3 RL3): No function
2 NO3

S8FSY

1 A-Lina () |RxD¥TxD negative

2 B-Line(#) |RxD¥TxD positve

3 GND 0/ isolated from the RS485 circut
4 Ground | Ground (shiekd)
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System Operation — One Master one Slave

COMMANDS - DIGITAL INPUTS
$1- Enable Pump Genius
8§21 - Enable Pump 1

$2.2 - Enable Pump 2

COMMANDS - SYMBINET NETWORK

Start Pump 1
Start Pump 2

SPEED OF PUMP 1 (rpm)

P0134 - Maximum Speed Reference

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

P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pump Genius goes 1o Sleep
P0133 - Minimum Speed Reference

SPEED OF PUMP 2 {rpm)

P0134 - Maximum Speed Reference

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

P1055 - Pump Molor Speed for Stopping

0

0

o 77

Cw O

one Pump in Parallel
1037 - Pump Motor Speed below which
Pump Genius goes fo Sleep
P0133 - Minimum Speed Reference
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System Operation — One Master Two Slaves

= Control Schematic for Master

Poshive referenca for potentiomenar

Sensor Al
be e AQD)

2 All+
Angiog Input 1 {4-20 mAY Control process vanabie
3 Alt-
4 REF- gat for
S A2+
Angiog Inpuz 2 (0-10 Vi No function
6 Alz-
v 3 AO1
Angiog output 1: Motor speed
8 AGND
9 AOZ
Angiog output 2: Motor cument
10 AGND

Aetarence (V) for the 24 VDC pOWer suppy

Common point of the dighal Inputs

24 VDC power supply

Common pont of he dighal Inputs

»—;81— 15

Digha Input 1: Enaie PUTp Genlus

DGND
ocom
2avDC
com
_3;321 i
— D2  |Dighat npue 2: Enatie me use of he pump
17 D3 | Dighat Inpue 3: No unction
18 D4 | Dighat Input 4: No tuncrion
18 D5 | Dighat input 5: No tunciion
20 DE | Dighal input 6: No tuncsion
21 NCt
:1-220\/ 22 ct Dighat output 1 DO (AL1): No faust
—®m 23 NO1
24 NC2Z
2 cz Dighal output 2 DO2 (ALZ): N Nx
'—®Mi % NO2
27 NC3
28 €3 |Dighal oupur 3 DOS (AL3): ATTOATT2 of F771/FT73 (SOPLC)
P———®'L 2 NO3
xertemwatswp
1 | ALreg) |Rxo/mxD neganve
@ 2 | Bime(s) |RxD/TXDposve
& 3 GND | OV Isclared from the RS485 crcut
4 Ground | Grouncs (shieic)

Fgure 2.8 - Terminal strip XC1 and XC7 for master/slave pump (Pump 1) and RS485 htarface

= Control Schematic for Slaves

1 AEF+ Postive reference for potentomesar
2 Al
Anglog Input 1 {0-10 V): No Juncion
3 Alt-
4 AEF- Negatve reference for polenTiometer
5 Al2+
Angiog Inpuz 2 {0-10 V): No Juncion
6 Al2-
7 AOt
Angiog output 1: Motor spead
8 AGND
g A0z
Angiog ousput 2: MOoTor current
10 AGND
l_' 1 DGND Reterance (0 V) for the 24 VOC power supply
12 ©COM | Common point of the dighal Inputs
13 24VDC | 24 VDC power supply
14 COM Common point of the dighal inputs
15 Dit 1: No funciion
S22 el
16 b Dighal Input 2: Enable the use of e puTp
17 s} Dighal Input 3: No funcion
18 DK Dighat Inpux 4: No funciion
19 DiS Dighal Input 5: No funcion
20 DB Dighal Input 5: No function
21 NC1
1~ 220V
} 22 c1 Dighi ouzput 1 DO AL1): No fauk
H1.2
—&Q—— = NO1
24 NC2
25 c2 Dighal output 2 DOZ ALZ): N = N
H2.2
Q1 2 NOZ
27 NC3
28 c3 Dighat ouzput 3 DOS (RAL3): No function
23 NO3

GBrSY

SBYSH

1 A-nef) |RxD¥TXD neganve

2 | B-ne(y |RxDTXD posive

3 GND | Ov Isomsed from e RS48S crast
4 Ground | Ground gniei)
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System Operation — One Master Two Slaves

COMMANDS - DIGITAL INPUTS

= Starting the Pumps iremintn

S21-EnsbiePumpt A fTTC

522 -Enabie Pump 2 ;J e

$23-EndePumpd 3T

CONTROL PROCESS VARIABLE (Eng1)

COMMANDS - SYMBINET NETWORK
: - : ; sl 1 —
P1011 - Control Setpoi e L Sl
1: 2 \191050 Cm moesstableDewahonqu!anmg satPump2 :
SR 3 i Pump in Paralial L BEE i3
& : SatPumpd o L T
. : - -
T P1054 - TmeDalay'orSImgm : SPEED OF PUMP 1 (rpm)
Idﬁhonal Pumpn Parallel
: P0134 - Maxi Speed R
P1052 - Pump Motor Speed for Starting
an additonal Pump in Parallel

P1055 - Pump Mator Spasd for Stopping

SPEED OF PUMP (rpm) 1037 :\:Pm:” :gm which
P0134 - Maximum Speed Reference 'Pm:wmxnsm

P1052 - Pump Motor Speed for Starting
an addilional Pumg in Parallel

P0133 - Minimum Speed

SPEED OF PUMP 2 (rpm)

i . H . . PO134 - Maxe Speed
PO133 - Minimum Spead | - - - . - P1052 - Pump Motor Speed for Starting
. H X : : an addiicnal Pump n Paraliel

P1055 - Pump Maotor Spead for Stopping
ane Pump in Paraliel
P1037 « Pump Motor Speed belaw which
Pump Gankus goas 10 Skeap
PO133 - Minimum Speed

SPEED OF PUMP 3 (rpm)

P0134 - M Speed Ref

P1052 - Pump Motor Speed for Starting
an addbonal Pump in Paraliel

P1055 - Pump Motar Speed for Stopping
ane Pump in FParaliel
£1037 - Pump Motor Speed bakew which
Pump Gankss goas 1 Skeap
PO133 - Minmum Spesd
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System Operation — One

Stopping the Pumps

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpont

SPEED OF PUMPS (rpm)

rY

P1056 - Contryl Pracess Vanabie Deviation foc
Sto, one Pump in Parallel :

LA G

——i :
P1057 - Time Daay for Stopping

ane Pump in Paralle!

PO134 - Maximum Speed

P1055 - Pump Motor Speed for S

ona Pump in Parallel
P0133 - Minimum Speed Referance

Master Two Slaves

COMMANDS - DIGITAL INPUTS

S1. Enable Pump Genlus
$2.1-Enabie Pump 1
52.2 - Enabie Pump 2
52.3 - Enable Pump 3

COMMANDS - SYMBINET NETWORK

Start Pump 1
Start Pump 2
Start Pump 3

SPEED OF PUMP 1 (rpm)

PO134 - Maxmum Speed Reference

P1052 - Pump Motor Speed for Staring
an addmonal Pump in Parale!

1P1055 - Pump Motor Speed for Stopping
one Pump in Parallel
P1037 - Pump Motor Speed below which
Pumnp Genius goss o Seap
P0133 - Mini Spead

SPEED OF PUMP 2 (rpm)

P0134 - Maxi Speed Rel

1052 - Pump Motor Speed for Starting
an acdsonal Pump In Paraled

P1085 - Pump Motar Speed for Stopping
one Pump o Parallel
P1037 - Pump Motar Speed below which
Pump Genius goes 10 Seap
P0133 - Mimum Speed Reft

SPEED OF PUMP 3 (rpm)

PO134 - Speod Raf

P1052 - Pump Motar Speed for Starting
an acdmonal Pump in Paralied

P1055 - Pumg Motor Speed far Stopping
one Pump n Parallel

F1037 - Pump Motor Speed befow which
Pump Genius goes o Sieep

PO133 - Speed
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System Operation — Two Masters Two Slaves

= Control Schematic for Masters

Poshive referenca for potentiomenar

Sensor Al
be e AQD)

2 All+
Angiog Input 1 {4-20 mAY Control process vanabie
3 Alt-
4 REF- gat for
S A2+
Angiog Inpuz 2 (0-10 Vi No function
6 Alz-
v 3 AO1
Angiog output 1: Motor speed
8 AGND
9 AOZ
Angiog output 2: Motor cument
10 AGND

Aetarence (V) for the 24 VDC pOWer suppy

Common point of the dighal Inputs

24 VDC power supply

Common pont of he dighal Inputs

»—;81— 15

Digha Input 1: Enaie PUTp Genlus

DGND
ocom
2avDC
com
_3;321 i
— D2  |Dighat npue 2: Enatie me use of he pump
17 D3 | Dighat Inpue 3: No unction
18 D4 | Dighat Input 4: No tuncrion
18 D5 | Dighat input 5: No tunciion
20 DE | Dighal input 6: No tuncsion
21 NCt
:1-220\/ 22 ct Dighat output 1 DO (AL1): No faust
—®m 23 NO1
24 NC2Z
2 cz Dighal output 2 DO2 (ALZ): N Nx
'—®Mi % NO2
27 NC3
28 €3 |Dighal oupur 3 DOS (AL3): ATTOATT2 of F771/FT73 (SOPLC)
P———®'L 2 NO3
xertemwatswp
1 | ALreg) |Rxo/mxD neganve
@ 2 | Bime(s) |RxD/TXDposve
& 3 GND | OV Isclared from the RS485 crcut
4 Ground | Grouncs (shieic)

Fgure 2.8 - Terminal strip XC1 and XC7 for master/slave pump (Pump 1) and RS485 htarface

= Control Schematic for Slaves

1 AEF+ Postive reference for potentomesar
2 Al
Anglog Input 1 {0-10 V): No Juncion
3 Alt-
4 AEF- Negatve reference for polenTiometer
5 Al2+
Angiog Inpuz 2 {0-10 V): No Juncion
6 Al2-
7 AOt
Angiog output 1: Motor spead
8 AGND
g A0z
Angiog ousput 2: MOoTor current
10 AGND
l_' 1 DGND Reterance (0 V) for the 24 VOC power supply
12 ©COM | Common point of the dighal Inputs
13 24VDC | 24 VDC power supply
14 COM Common point of the dighal inputs
15 Dit 1: No funciion
S22 el
16 b Dighal Input 2: Enable the use of e puTp
17 s} Dighal Input 3: No funcion
18 DK Dighat Inpux 4: No funciion
19 DiS Dighal Input 5: No funcion
20 DB Dighal Input 5: No function
21 NC1
1~ 220V
} 22 c1 Dighi ouzput 1 DO AL1): No fauk
H1.2
—&Q—— = NO1
24 NC2
25 c2 Dighal output 2 DOZ ALZ): N = N
H2.2
Q1 2 NOZ
27 NC3
28 c3 Dighat ouzput 3 DOS (RAL3): No function
23 NO3

GBrSY

SBYSH

1 A-nef) |RxD¥TXD neganve

2 | B-ne(y |RxDTXD posive

3 GND | Ov Isomsed from e RS48S crast
4 Ground | Ground gniei)
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System Operation — Two Masters Two Slaves

= Starting the Pumps

CONTROL PROCESS VARIABLE (Eng1)

g~ 6:

P1011 - Control S

SPEED OF PUMP (rpm)

1= 2- ] P1053 - Controjfrocess Varisble Deviation for Starting
HE 3 an alditional Pump in Parallel :
4 : :

: : :
" P1054 - Time Delay for Startng an
: additiona| Pump in Parallel

P0O134 - M:

; Speed Red

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

P0133 - Mini Spead Rof

COMMANDS - DIGITAL INPUTS
S1- Encths Pusp Canus

52.1- Enania Pump 1

52.2. Enabke Pump 2

52.3. Ensbk Pump 3

524 - Enaie Pump 4

COMMANDS . SYNBINET NETWORK
St Punp t
Start Pump 2
SunPunpd
SanPunpd

SPEED OF PUMP 1 (rpm)
POI34 - Maxmmum

P1062 - Pump Motr Speed for Startrg
3n addtonal Purrp in Parakel

#1065 - Puwp Motor Spead for Skeppieg
one Pump n Parslal
P1037 - Pump Motor Speed telow which
Pymp Genbs poes 1 Seep
POIS3 - Mirvmum

SPEED OF PUMP 2 (rpem)

PO134 - Masimum

P1062 - Pump Motor Spead for Strting
an sddsosal Purg in Parald

P1065 - Pump Mot Spend for Sopprg
con Purrp n Paralel

P1037 - Pump Mator Specd bekow which
Purmp Genkus poos 1 Skep

P01 - Minkmum

SPEED OF PUMP 3 (rpm)

POTI - Mazimum

F1062 - Pumg Motor Speed for Starteg
on addtonyl Purr in Paraled

1065 - Pummp Monor Spood for Sicppirg
coe Purre i Paraled
PI03T « Pump Motor Speed tekow which
Pump Genbus goes 1o Sieep
POTSS - Misisum

SPEED OF PUMP & (rpm)

POIM - Nasmum

1062 - Purmp Momor Spood for Starting
an addtosal Pumg in Paralel

F1065 - Pump Motor Sped for Spperg
coe Purme n Paraled
PI03T - Pump Motor Speed below which
Pume Genlus poes 1 Skeep
POIES - Mismun
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B
System Operation — Two Masters Two Slaves

= Stopping the Pumps s ok

51+ Enatie Pump Genig

§2.1 - Enatie Pumg 1

£2.2 - Erabis Pure 2

£2.3 - Enatie Pump 3 H

CONTROL PROCESS VARIABLE (Eng1) 824 -Esabie Pumpd
GOMMANDS - SYMBINET NETWORK

3 4: : Start Fump 1 3

P1056 :com 9 Vanable Deviati ",: SwPuepz |

- rocess Vanabie Deviation fot :

F.1081 - Oonimot Selacknt sl Stopplkg one Pump In Parallel SwPump3

. B & StrtPumpd

i : SPEED OF PUMP 1 {pm)
P1057 - Time Delay for Stopping
‘one Pump in Parallel PO134 . Maximom Spoed Reforonce

PI032 - Pump Motor Speed for Starsng

an aadticoal Pump in Paraliel R Bans ot ?
H 8
#1035 - Pump Motor Spoed for S1pping i § :

00 Punp in Paestol ¥
F1037 - Pump Maer Spaod below which 3 z\ / H 8\
Pump Ganus gous o Skap N7 ! Y
PO1E3 . Mnimam Spesd Referance 1 o

SPEED OF PUMPS {rpm)
PO134 - Maximum Speed Ref

SPEED OF PUMP 2 (rpm)

P14 - Marmum Spoed Reforonce

PA0E2 - Pusme Mator Spes for Starsng
an sidtions) Pump in Parabiel

P1055 - Pump Motor Speed for Stopping
ana Pump in Parallel
PO133 - M Spead Ref

* 0 o P55 - Pumg Motor Spesd ko Sicpping
:/ i i one Pump in Paraliel
? 1037 - Pump Mok Speed beiw which
Pump Genus goes to Skeep
PO132 . Minimum Spesd Reforonce

SPEED OF PUMP 3 {rpm)

PO134 - Maxim.m Spead Refarerce

P10%2 - Pump Maotor Speed for Starsng
an addticn Pumg in Paraliel

F1055 - Purmp Motor Spead for S1opping
ons Pump in Paestiol
P10A7 - Pump Motor Spaed bedow which
Genus goos to Seop
PO153 - Mirierim Spisd Refarunce

SPEED OF PUMP 4 (rpm)

POT3 - Maxomum Spead Relorance

P1052 - Purme Mator Speed for Staring
an addtional Pump In Paraliel

P05 - Pump Motor Speed for Stoppng
ona Pump in Pasaiiol
F1037 - Pump Moter Spaed below which
Pump Ganius goos o Skep
FO132 - Minimum Spesd Reference

53



System Operation — Sleep/Wake-up Modes

= Start by Level and Sleep mode

COMMANDS - DIGITAL INPUTS

D11- Enable Pump Genius

DI2 - Enable use of Pump

COMMANDS - SYMBINET NETWORK

Start Pump 1

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control

P1035 - Control Process Variable Level for
Starting the Pump Genius

SPEED OF PUMP (rpm)
P0134 - Maxmum Speed Reference

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

P0133 - Minimum Speed Reference

— :
P1036 - Tgne Delay for Pump Genius

3038 - Time Delay for Pump Genius

= Wake-up and Sleep mode

COMMANDS - DIGITAL INPUTS

DI1- Enable Pump Genius

DI2 - Enable use of Pump

COMMANDS - SYMBINET NETWORK

Start Pump 1

ONTROL PROCESS VARIABLE (Eng1)

P1011 - Control Setpoint

SPEED OF PUMP (rpm)
P0134 - Maximum Speed Reference

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

: 8 7
Process Variable Deviation for
Genius to Wake up i

— : :
P1036 - Time Delay for Pump Genius

fo'Wake up

P/1038 - Time Délay for Pump Genius
3 goes to'Sleep Mode

——

P0133 - Minimum Speed F ce
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System Operation — Sleep mode w/ Sleep

boost enabled

COMMANDS - DIGITAL INPUTS

Dl1- Enable Pump Genws
DI2 - Enable uze of Pump

COMMANDS - SYMBINET NETWORK

Start Fump 1

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Contral Setpaint

MOTOR SPEED (rpm)
P0134 - Maximum Speed Reference

P1037 - Pump Motor Speed below which Pump
Genius goes 1o Sleep Mode

P0133 - Minimumn Speed Reference

O- O

R

i | P1034 - Slesp Boost Offset_——
; 2 3

P1040 - Sleep Boost
Maximum Time

P1038 - Time Delay for Pump
: ‘Genius goes to
:Sieap Mode

=
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System Operation — PID Control

COMMANDS - DIGITAL INPUTS

DI1- Enable Pump Genlus

DI2 - Enable use of Pump

COMMANDS - SYMBINET NETWORK

Start Pump 1

CONTROL PROCESS VARIABLE (Eng1)

P1011 - Control S

s

PID CONTROLLER OUTPUT (MV) (%)
100.0%

SPEED OF PUMP (rpm)

P0134 - ), Speed

P1034 - Contral Process Variable Deviation
: Pump-Genius to Wake up

i

P1037 - Pump Motor Speed below which Pump
Genlus goes to Skeep Mode

PO133 - Mini Speed Ref:
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