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The use cases in the application guide are only typical examples for training purposes. The examples are not cus-
tomer specific solutions. The examples are not binding and can be incomplete. The examples do not cover all possi-
ble eventualities. The examples do not cover all design details and variants, nor do they cover all scenarios and situ-
ations that may arise during installation, operation or maintenance. The application guide is not replacing the oper-
ating manual. In any case of divergence the operating manual has higher priority. The operator must take care
about the appropriate operation referring to the operating manual. The examples do not excuse from the save utili-
zation, installation and service. Changes of this application guide will be done without announcement.
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1. Pre-Conditions

- The motor data are set according to the operating manual.
- The motor control is correct selected and suits to the motor.
- The pump curves are stored in the drive.

Pre-settings from production
Pumps with PumpDrive are delivered with the following pre-settings:
= Motor data
=  Motion control according to motor type
= Pre-setting of PumpMeter including sensors
= Pump curves

Type series Etaline / Etaline Z Etanorm, Etabloc, Etachrom Retrofit Drive PumpDrive spare part
Multitec, Movitec, Sewatec

selection EasySelect EasySelect EasySelect Material number

Motor data preset preset preset -

[Asynchronous motor |Vector ASM Vector ASM V/f characteristic -

SuPremE

Vector SuPremE

Vector SuPremE

Vector SuPremE

Vector SuPremE

with PumpMeter

Closed loop control: Differen-
tial pressure and sensors pre-
set

Closed loop control: pressure p
constant and sensors preset

without PumpMeter

Open-loop Control

Open-loop Control

Open-loop Control

Open-loop Control

Pump curve

preset

preset

Setpoint

with PumpMeter: preset

with PumpMeter: preset

Retrofit PumpDrives, which will be selected in EasySelect, will be delivered only with motor data (work is in progress). The pump curves
must be parameterized on site, can be uploaded from PumpMeter, can be set from ServiceTool or display.

PumpDrives (spare parts), which are ordered by material numbers are not parameterized in the production.

Sensors connected on the differential analog input:

Output signal: 0/4...20mA

Output signal: 0/4...20mA

Output signal: 0/2...10V

2 wires 3 wires 3 wires

24V 324V B8 || 324V B8 |]
AIN2 + AIN2 + B7 [I AIN2 + B7 [I
AIN2 - AIN2 - B6 ﬂﬂ AIN2 - B6 []ﬂ
:@.G.ND :@Q.ND L B_S_mlLL :@Q.ND L B_5_ “'LL

Using a 0/4...20mA or 0/2...10V Sensor for control a PumpMeter can be used as internal sensor in parallel. PumpMeter used as internal
sensor improves the flow estimation.
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Connecting mains and motor

Size A (0,37 kW — 1,5 kW)

___________ o ______

'@ " LINE I 1) MOTOR | jm———- | T

PE|Li|2f3] [PE[UV W] Fag + |BR

& ¢ MOTOR

Q. © &8 O O 0 O 8 S o O © ©®
1 0

L1 :

L2 | M

L3 i 3~

N—f———— 1

PE—— |I__>=_~_ ___L_——=

Size B (2,2 kW — 4 kW)

o ©
' LINE @ MOTOR | jm——=—- | i
PE(L1|L2|3} [PE[ UV W] Fee + [BR
& & MOTOR
S 80 0] [0 900llgs] 0 6

Function

Mains connection

Motor connection

PTC connection

Brake

(AW |IN|F

Motor PTC

Jumper for IT mains

Function

Mains connection

Motor connection

PTC connection

Brake

Motor PTC

(N |(HA|W|N|F-

Jumper for IT mains

Function

Mains connection

Motor connection

PTC connection

Brake

Motor PTC

|
L1 !
L2 : M
L3 | 3~
N — |
PE——m |_ _>oo_ _ __L——
Size C (5,5 kW — 11 kW)
@) LINE i@ I MOTOR |
PE|L1|L2|L3 + [BR ® "lreEluVv]w
é é
PTC
MOTOR
T S 08 0 9 S & & QO Q0 O O
157! SIS
|
R

(B [W[(N|-

Jumper for IT mains

L1

L3

PE—6— —

PN I
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Size D (15— 30 kW)

O UNE "V i@ T T® motorR
PE[L1[L2]L3 + [BR PE[UIVIW|® ]
r__[:]_I @ ; @ PTC
!_©| L MOTOR
T .9 0§ SIS (S
¢
000 mills
L1 I
L2 :
L3
_ o |
PE——«—— = ___-__ l
Size E (37 =55 kW)
=
1)
I
i @ T UNE Y3 MOTOR
|V P -
1@ PE|L1|L2|L3JPE[U [V |WI®!
ﬁ - @ @ PTC
MOTOR]
o510 © O 0J © © 9Ol
&

L1

L3

N —

PE—e—

@
-

Function

Mains connection

Motor connection

PTC connection

Brake

Motor PTC

AN |H|W|N|-

Jumper for IT mains

Function

Mains connection

Motor connection

PTC connection

Brake

Motor PTC

(N |(HA|W|N|F-

Jumper for IT mains
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Graphic Display
For the parameterization of the following applications the user must be logged in Customer Level.

With the menu keys n the user selects the first menu level.

O

By pressing the first menu key operation the user opens the menu operation 1-x-x-x.

Customer Login:

1)

° Operating Values
2432 { X Control Functions
Meter
e D nd tim
AUTO

Main Screen Menu 1 Parameter 1-1-1
Operation Customer Login

5)

Password
1-1-1-1-1

Login Result
1-1-1-1-3

L 1

0000

AUTO

ad OO AN
A
o]

Type in PIN: 0000 In f[he head line the character C is
displayed after successful login
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Pump characteristic curve

The pump characteristic curve for an Etaline 040-040-160 with full impeller diameter 174 has to been set manually. The values for the
pump characteristic curves are readout of the type series booklet at nominal speed of the pump with impeller diameter 174.

Etaline 40-40-160, n = 2900 min™*

0

100

Q{[us.gpm] 200

0 50 apMgpm] 100 150 200 SKW n | :
s | iy B LT
36m ,’I 587 = = Lt FE | s :/” T

™ @ [ ol = o1
31m - ! %ﬁ~ m T&EM T, 35kw . - 4/—’—’ —t— o
25m  Hm ! = N ; ! 2,5kW , = ,/ : /:__— e |
- — b - ™ .3 \T HIM dace 0;::;: A P [p]
o : \I a di747} 50 o
. 5 N . B}SJ 0 : = P e ps 5 s Ay 0
: ey o P p ! - om*h 10m’h  20mh 30mh  40m¥h  50m¥h 60m?h
:)m’/h 10m#h 3 20m*h O[LSJGDm‘Ih i 40m’/h 50m*/;1J 60m*h
35m*h
Nr. Parameter Change value to Pre-settings by factory 2
3-4-3-1 Flow Rate Q_0 0.0 [m3/h] Preset: 0,0 m3/h
3-4-3-2 Flow Rate Q_1 10.0 [m3/h] Preset: 10,1 m3/h
3-4-3-3 Flow Rate Q_2 20.0 [m3/h] Preset: 20,3 m3/h
3-4-3-4 Flow Rate Q_3 30.0 [m3/h] Preset: 30,5 m3/h
3-4-3-5 Flow Rate Q_4 40.0 [m3/h] Preset: 40,6 m3/h
3-4-3-6 Flow Rate Q_5 50.0 [m3/h] Preset: 50,8 m3/h
3-4-3-7 Flow Rate Q_6 60.0 [m3/h] Preset: 60,9 m3/h
3-4-3-8 Flow Rate Q_opt 35.0 [m3/h] Preset: 35,0 m3/h
3-4-3-9 Pump Input Power P_0 1.50 [kwW] Preset: 1,52 kW
3-4-3-10 Pump Input Power P_1 2.50 [kW] Preset: 2,62 kW
3-4-3-11 Pump Input Power P_2 3.50 [kwW] Preset: 3,73 kW
3-4-3-12 Pump Input Power P_3 4.50 [kwW] Preset: 4,64 kW
3-4-3-13 Pump Input Power P_4 5.20 [kW] Preset: 5,39 kW
3-4-3-14 Pump Input Power P_5 5.70 [kwW] Preset: 5,97 kW
3-4-3-15 Pump Input Power P_6 6.00 [kW] Preset: 6,34 kW
3-4-3-16 Head H_O 42.00 [m] Preset: 43,06 m
3-4-3-17 Head H_1 41,80 [m] Preset: 42,89 m
3-4-3-18 Head H_2 40.00 [m] Preset: 41,41 m
3-4-3-19 Head H_3 36.00 [m] Preset: 37,48 m
3-4-3-20 Head H_4 31.00 [m] Preset: 32,45 m
3-4-3-21 Head H_5 25.00 [m] Preset: 25,88 m
3-4-3-22 Head H_6 16.00 [m] Preset: 16,88 m
3-4-3-30 Low Flow Limit Flow Rate in % Qopt 30 [%] Preset
2) Pre-settings for completely assembled pump, motor, drive
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1.1.2 Parameterization of Motor data

A PumpDrive 2 is parameterized for a 2 pole SuPremE Motor. The pump rotation is clockwise.

Name plate of motors:

184

Ce —_—— ksB b.

3~1EC60034 ENS0347 KSB swnni' 1E4 acc. IEC/CD 60034-30 Ed. 2

Mat 01373696 Typ A180M2110B30

kW 20 ws9 077 Eff 44 941

v 374 Hz 50 Eff 3/4 940

1/min 3000 *Camb 40 Eff 12 938

A 469 Nm 70

w55 kg 157 T g

\ SN 20m Insul. F Made in Germany

Nr. Parameter Change value to Pre-settings by factory 2
3-2-1-1 Nominal Motor Power 22.00 [kW] Preset: 22.00 [kW]
3-2-1-2 Nominal Motor Voltage 374 [V] Preset: 400 [V]
3-2-1-3 Nominal Motor Frequency 50.0 [Hz] Preset: 50.0 [Hz]
3-2-1-4 Nominal Motor Current 46.90 [A] Preset: 46.90 [A]
3-2-1-5 Nominal Motor Speed 3000 [1/min] Preset: 3000 [1/min]
3-2-1-6 Nominal Cos Phi Value 0.77 Preset: 0.77
3-2-2-1 Minimum Motor Speed 500 [1/min] Preset: 500 [1/min]
3-2-2-2 Maximum Motor Speed 3000 [1/min] Preset: 3000 [1/min]
3-2-3-1 PTC Data Analysis ON Preset: ON
3-2-3-2 Thermal Motor Protection Behaviour Non-self-acknowledging Preset: Non-self-acknowledging
3-2-4-1 Motor Direction of Rotation Clockwise 4 Preset: Clockwise
3-3-1 Motor Control Method SuPremE Vector Control Preset: SuPremE Vector Control
3-3-4-1 Update Motor Parameters Run Preset

2) Pre-settings for completely assembled pump, motor, drive
4) Pump dependent
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2. Single pump

2.1

2.1.1

Single pump — Open loop control

Open loop control: control value at display

A fixed speed of 2000 1/min should be set on the display. The nominal speed of the 2 pole motor is 2950 1/min.

2000 1/min

PumpDrive 2 drive Or local Or PLC
DI-EN C10 — - ~«——— DO
[+24V o —J ':F, Nr. Function
-D%:GONNEI)l gi ::l @ - GND@ 1 GND @ 16 Enable power electronic
DI5 C6 17 Ground for digital inputs
Di4 cs 11 System start with DI1%)
B:g z; 18 Operating mode RUN
DI1 c2 @ 19 Alarm
— - —— DO
v2ay o O @ I—h1 @
'AOI-GND B10
AOL B9
324V B8
AIN2 + B7
AIN2 - B6
I@GND B5
+24V B4
AIN1 + B3
AIN1 - B2
_G_ND B1
dyGND A10 _
NC2 A9
NO2 E A8 —g—l —— DI
com2 A7 - -— +24V
[ i~
GND A5 -
NC1 Ad
NO1 E A3 —E —— DI
COM1 A2 - - +24V
+24V Al _:l
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control OFF (Open-loop Control) preset
3-2-2-1 Minimum Motor Speed 500 [1/min] preset
3-2-2-2 Maximum Motor Speed 2950 [1/min] preset
1-3-3 Control Value (Open-loop Control) 2000 [1/min] motor specific
3-8-6-1 Digital Input 1 Function System Start? preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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2.1.2

A fixed speed of 2000 1/min should be given by an external signal 0...10V at analog input 1.

Open loop control: control value by external signal 0...10V

2000 1/min is equal to 6,78 V when using a 2-pole motor with a nominal speed of 2950 1/min.
Information: the set point can’t be lower than the minimum speed.

-—

2000 1/min
PumpDrive 2 drive Or local Or PLC
Nr. Function
DI-EN C10 — —: f:l <+—— DO 16 Enable power electronic
-:6%4(-;/ND g: ::l 7 17 Ground for digital inputs
DICOM1 c7 1 @ - GND@ ——— GND @ 2 Set point (open loop): external signal0...10V
DI5 C6 11 System start with DI1Y
B:g gj 18 Operating mode RUN
DI2 C3 19 Alarm
Di1 c2 — — DO
v el 10 @ I @ T
AO1-GND B10
AO1 B9
24V B8
AIN2 + B7
AIN2 - 86
;@_GND B5 A A
+24V B4
AINI + 53 | 0..10V @ ,<-l:AO: 0..10V @
AIN1 - B2 0V (GND) —l—A0: OUT 0V(GND)
gono  [a s 45
4yGND A10 -
NC2 A9
NO2 ,\__' A8 —E —— DI
CcomM2 A7 - - 424V
o [ =
GND IS .
NC1 Ad
o B iNC
COoM1 A2 - -—— +24V
+24V Al _:l
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control OFF (Open-loop Control) preset
3-2-2-1 Minimum Motor Speed 500 [1/min] preset
3-2-2-2 Maximum Motor Speed 2950 [1/min] preset
3-8-1-1 Analog Input 1 Signal 0..10Vv OFF
3-8-1-2 Analog Input 1 Function Setpoint/Control value (Auto) | No Function
3-8-1-3 Analog Input 1 Lower Limit 0 [1/min] -
3-8-1-4 Analog Input 1 Upper Limit 2950 [1/min] -
3-8-6-1 Digital Input 1 Function System Start?) preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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2,13

Open loop control: control value by external signal 4...20mA

A fixed speed of 2000 1/min should be given by an external signal 4...20mA at analog input 1.
The feedback of the speed should be send by analog output to a PLC.

2000 1/min is equal to 14,85 mA when using a 2-pole motor with a nominal speed of 2950 1/min (16mA /2950 rpm * 2000 rpm + 4 mA

= 14,85 mA). Information: the set point can’t be lower than the minimum speed.

14,85 mA

2000 1/min
PumpDrive 2 drive Or local Or PLC
DI-EN C10 — — -«{—— DO i
2, B 29— -
DICOM1 c7 —:l @ —- GND@ ——— GND @ 17 Ground for digital inputs
DI5 c6 2 Set point (open loop): external signal 4...20mA
g:g gi 11 System start with DI1Y
DI2 ) 15 Analog output: speed
DI1 c2 — - «——— DO 18 Operating mode RUN
+24V Cl —:l @ —:F, @ @ 19 Alarm
/AOI-GND  [B10 —  GND
AOL B9 — AIN @
24V B8
AIN2 + B7
AIN2 - B6
IGND B5 A A
+24V B4
AINT + B3 | 4...20mA @ L—l:AO: 4..20mA @
AIN1 - B2 0V (GND) — AO: OUT OV(GND)
oo [n g —bo
4YGND A10 dl
NC2 A9
NO2 E A8 —g—l —— DI
COM2 A7 - -—— 24V
24V, s —
-GND A5 -
NC1 A4
ok iv=uC
COoM1 A2 - - 24V
+24V Al _:l
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control OFF (Open-loop Control) preset
3-2-2-1 Minimum Motor Speed 500 [1/min] preset
3-2-2-2 Maximum Motor Speed 2950 [1/min] preset
3-8-1-1 Analog Input 1 Signal 4..20mA OFF
3-8-1-2 Analog Input 1 Function Setpoint/Control value (Auto) | No Function
3-8-1-3 Analog Input 1 Lower Limit 0 [1/min] -
3-8-1-4 Analog Input 1 Upper Limit 2950 [1/min] -
3-8-7-1 Assignment 1 Analog Output 1 Motor Speed preset
3-8-6-1 Digital Input 1 Function System Start? preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-

matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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2,14

Open loop control: digital motor potentiometer

A fixed speed of 2000 1/min should be changeable by the digital inputs with an increment of 10 [1/min] in AUTO operation.

+/- 2000 1/min

PumpDrive 2 drive Or local Or PLC
Nr. Function
DI-EN C10 — — «—— DO -
o B D@ T gt
GND c8 —
-D?EOMl c7 _:l @ — GND @ —— GND @ 13 DI5: Increase speed
DI5 c6 _ «—— DO @ 12 DI4: Decrease speed
g:g Ei _ @ <«——— DO @ 1; Zysten;start \A;itthijl’i“
DI2 C3 perating mode
DI1 c2 — —_  — DO 19 Alarm
+24V Cl :l @ — @ N @
/AOT-GND B10
AOL B9
F24V B8
AIN2 + B7
AIN2 - B6
@ono &
+24V B4
AIN1 + B3
AIN1 - B2
9ND B1
dwGND AL0 —
NC2 A9
NO2 ,\__' A8 _E_I —— DI
COM2 A7 —_ -—— 24V
v [ —
-@GND A5 —
NC1 A4
NO1 ,\__' A3 _E\ —— DI
COM1 A2 — - 24V
+24V Al _:l
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control OFF (Open-loop Control) preset
3-2-2-1 Minimum Motor Speed 500 [1/min] preset
3-2-2-2 Maximum Motor Speed 2950 [1/min] preset
1-3-3 Control Value (Open-loop Control) 2000 [1/min] motor specific
3-8-6-4 Digital Input 4 Function Potentiometer Auto - No Function
3-8-6-5 Digital Input 5 Function Potentiometer Auto + No Function
3-6-6-2 Speed Change Increment 10 [1/min] preset
3-8-6-1 Digital Input 1 Function System Start?) preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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2.2 Single pump — closed loop control

221

A constant differential pressure of 4 bar is needed. PumpMeter is used as a differential pressure sensor in the measurement range of -1

Closed loop control: Differential pressure with PumpMeter (Modbus)

... 10 bar. PumpMeter is connected by Modbus to the M12 Module of the drive. The set point is given by the display.

drive Or local

PumpDrive 2 J

Or PLC Nr. Function

16 Enable power electronic

Ground for digital inputs

DI-EN C10 17
%4_\/. e 1 ::[-, ] o @ 11 System start with DI1%)
GND Cs -
— 18 Operating mode RUN
g:SOMl EZ —J @ ] GND@ —T— GND @ 19 Alarm
DI4 c5 4 Actual value: tailor-made bus cable for the connection of Pump-
DI3 ca Meter to the M12 Module (color: black, female: straight, male: an-
D12 C3 gled)
DI1 c2 —_ — [ DO
% Bl Do T/ ® - @
'AOI-GND B10
AO1 B9
F24V B8
AIN2 + B7
AIN2 - 86
DSND 85
+24V B4
AIN1 + B3
AIN1 - B2
9ND B1
a9)GND A10 —
NC2 A9 Nr. Function
NO2 ,\_: A8 — —— DI 70 M12 Module: Double and multi pump operation
SZCZI\\/I/Z 22 1] T v 80 M12 Module: PumpMeter
<HGND A5 — A M12 Module female A: connection PumpMeter (Modbus)
NC1 A4 B -
NO1 ,\_: A3 —@ —t— DI C
com1 A2 — -— 424V
+24V AL —:l D
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential Pressure preset referring to chapter 1
3-11-2-1 Minimum Pressure -1.00 [bar] preset
3-11-2-2 Maximum Pressure 10.00 [bar] preset
3-11-2-3 Pressure Unit bar preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] preset according to spec. Q,H
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure | preset
3-8-6-1 Digital Input 1 Function System Start?) preset
3-9-1 Broken Wire Detection
3-9-1-1 Response to Failure Fixed Speed All Pumps OFF
3-9-1-2 Time Delay 0,5s preset
3-9-1-3 Speed During Failure 500 - 4200 Parameter 3-2-2-1 Minimum Motor
Speed

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-

matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive and PumpMeter

3) In all applications with feedback signals it is possible to realize an emergency control with a fixed speed by activating the broken wire
detection. For this define a speed under parameter 3-9-1-3 with which your system can run. The PumpDrive will announce the following

in case the sensor fails: broken wire, failure actual value, no main pump.
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2.2.2

Closed loop control: Sensorless differential pressure control

A constant differential pressure of 0.8 bar is needed without using a sensor (example for Etaline 40-40-160). The set point is given by the
display. The procedure is based on the characteristic curves of the pump. Steep power curves are conducive to high process accuracy.

The process is suitable to a limited extent if sections of the power curve are constant over the flow rate. To facilitate sensorless differen-
tial pressure control, all parameters of the pump characteristic curves (3-4-1, 3-4-3-1 to 3-4-3-22) and the pipe diameters (3-5-2-1 und 3-
5-2-2) must be entered. All needed parameters for the flow rate estimation like inner pipe diameter suction side (example: 40mm), inner
pipe diameter discharge side (example: 40mm) and height difference of pressure measuring points (example: h1l + h2 = 340mm) are pre-
set in the pump production when ordering a completely assembled pump, motor and drive.

PumpDrive 2 drive Or local Or PLC

DI-EN — — — DO

2y o ) )] R — N (19)
GND C8 —

@

DICOM1 c7 — — GND —— GND

DI5 C6 @ @

Dl4 C5 Nr. Function

g:g 2‘3‘ 16 Enable power electronic

17 Ground for digital inputs

DI1 — — — DO

+24V Ef 11 @ _:F, @ N @ 11 System start with DI1%

AOI-GND [B10 18 Operating mode RUN

AOL, B89 19 Alarm

+24V B8

AIN2 + B7

AIN2 - B6

-DGND 85

+24V B4

AIN1 + B3

AIN1 - B2

£5'ND B1

a9GND A10 —

NC2 A9

NO2 ,\__- A8 — —— DI

COoM2 A7 —:l - +24V

oo [ 7
GND A5 —

NC1 Ad

NO1 ,\__— A3 — DI

ComM1 A2 — - +24V

+24V AL _:l
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Discharge Pressure OFF (Open-loop Control)
3-11-2-1 Minimum Pressure -1.00 [bar] -1,00 [bar]
3-11-2-2 Maximum Pressure 3.00 [bar] 999,99 [bar]
3-11-2-3 Pressure Unit bar preset
1-3-2 Setpoint (Closed-loop Control) 0.80 [bar] 0,00 [bar]
3-9-8-1 Flow Rate Estimation On preset
3-5-2-1 Pipe Diameter_Suction Pressure Measuring Point 40 mm preset
3-5-2-2 Pipe Diameter_Discharge Pressure Measuring Point 40 mm preset
3-5-2-3 Height Difference_Pressure Measuring Points 0,34 m preset
3-5-2-4 Pressure Measuring Point Positions Close to Pump preset
3-8-6-1 Digital Input 1 Function System Start?) preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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223

Closed loop control: differential pressure with sensor 4...20mA

A constant differential pressure of 4 bar is needed. The 4...20mA differential pressure sensor with a measurement range of 0-6 bar is
connected to analog input 2. The set point is given by the display.

PumpDrive 2 drive Or local Or PLC
DI-EN C10 — — «—— DO
24V, ) -] _:F, Nr. Function
-D@bGONN?l gj ::l @ il GND —T— G\ 16 Enable power electronic
DI5 c6 17 Ground for digital inputs
Dl4 cs 11 System start with DI1Y
B:g Eg 2 Actual value: differential pressure sensor 4...20mA
DI1 c2 18 Operating mode RUN
— —_ -«—— DO @
+24V [ 19 Alarm
ADI-GND B10 —J @ ] @
AO1L B9
324V B8 —
AIN2 + B7 —
AIN2 - B6 —@ @
-®GND 85 —
+24V B4
AIN1 + B3
AIN1 - B2
_G'ND B1
4wGND A10 —
NC2 A9
NO2 ,\_: A8 —EI —1— DI
COoM2 A7 — -—— 24V
oty [ - '
-IGND A5 —
NC1 Ad
v B ] @ _,
COoM1 A2 — -—— 24V
+24V Al :l
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential pressure OFF (Open-loop Control)
3-11-2-1 Minimum Pressure -1.00 [bar] -1,00 [bar]
3-11-2-2 Maximum Pressure 6.00 [bar] 999,99 [bar]
3-11-2-3 Pressure Unit bar preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] 0,00 [bar]
3-8-2-1 Analog Input 2 Signal 4..20mA OFF
3-8-2-2 Analog Input 2 Function Differential pressure No Function
3-8-2-3 Analog Input 2 Lower Limit -1.00 [bar] -
3-8-2-4 Analog Input 2 Upper Limit 6.00 [bar] -
3-8-6-1 Digital Input 1 Function System Start? preset
3-9-1 Broken Wire Detection
3-9-1-1 Response to Failure Fixed Speed All Pumps OFF
3-9-1-2 Time Delay 0,5s preset
3-9-1-3 Speed During Failure 500 - 4200 Parameter 3-2-2-1 Minimum Motor
Speed

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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224 Closed loop control: differential pressure via M12 module

A constant differential pressure of 4 bar is needed. The 4...20mA differential pressure sensor with a measurement range of -1-10 bar is
connected with M12 plug to the M12 module. The set point is given by the display.

PumpDrive 2 drive Or local Or PLC
DI-EN — — —
+24V Cclgo —:l _:F, = po Nr. Function
FHGND cs — 16 Enable power electronic
DICOM1 cr 1 @ - GND@ —T—— GND @ 17 Ground for digital inputs
B:i Ez 11 System start with DI1Y
DI3 ca 18 Operating mode RUN
DI2 c3 19 Alarm
+D£:‘LW Ei . @ —:[—, @ «T—— DO @ 4 Sensor cable
[AOI'GND  [Bi0 Assighment M12 plug
AO1 B9
324V B8 +24V
AIN2 + B7
AIN2 - B6 éscr:%
“DGND B5
324V B4 Signal
AIN1 + B3
AIN1 - B2
_G.ND B1 m
@9GND A10 —_ Nr. Function N
NC2 - A9 70 M12 Module: Double and multi pump operation
’(\‘:82M2,\_— 23 1 és :: ?£4V 80 M12 Module: PumpMeter
+24V 76 _:l A M12 Module female A: connection for differential pressure sen-
~®GND A5 — sor
w B el ©® ., -
com1 A2 — - 24V -
+24V AL _:l D -
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential pressure Preset — see chapter 1
3-11-2-1 Minimum Pressure -1.00 [bar] preset
3-11-2-2 Maximum Pressure 10.00 [bar] 999,99 [bar]
3-11-2-3 Pressure Unit bar preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] Preset depending Q,H design
3-8-4-1 Function M12 Module Input A Differential pressure preset
3-8-4-2 Lower Limit M12 Module Input A -1.00 [bar] -
3-8-4-3 Upper Limit M12 Module Input A 10.00 [bar] -
3-8-6-1 Digital Input 1 Function System Start?) preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)

2) Pre-settings for completely assembled pump, motor, drive

3) Customer differential pressure sensor
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2.25

Closed loop control: differential pressure with sensor 4...20mA set point via analog input

A constant differential pressure of 4 bar is needed. The 4...20mA differential pressure sensor with a measurement range of 0-6 bar is
connected to analog input 2. The set point is given via analog input 1 by a voltage 0...10V signal. The set point is 4 bar is equivalent to

6,66V (10V/6bar*4bar).

Info: the set point via analog input has a higher priority than the set point via display.

PumpDrive 2 drive Or local Or PLC
DI-EN C10 — — «—— DO
[+24V. c9 —:l _:F, Nr Function
= 1 !
-I:?CONI\/?l 25 _:l @ — GND@ — GND @ 16 Enable power electronic
DI5 C6 17 Ground for digital inputs
B:g 5 11 System start with DI1Y
DI2 gz @ 2 Actual value: differential pressure sensor 4...20mA
DI1 c2 — — <«+—— DO 1 Set point 0...10V
[+24V. c1 - @ —:F, @ 18 Operating mode RUN
AO1-GND B10
Ao1 = 19 Alarm
+24V B8 —
AIN2 + B7 —
AIN2 - B6 — @
g = faxe ~
AINL + 5 l<t 010w’ | @ [«}—A0:0..10v ®
AIN1 - B2 ——{ov (GND) —— AO0: OUT 0V(GND)
§.ND B1 — <D —Lﬁ
49yGND A10 —_
NC2 A9
NO2 lE 28 — — DI
COM2 A7 —:l - 24V
Boo [ 7
GND A5 —
NC1 A
NO1 ,\__— A3 —— DI
COoM1 A2 —:l - +24V
+24V Al —
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential pressure OFF (Open-loop Control)
3-11-2-1 Minimum Pressure 0.00 [bar] -1,00 [bar]
3-11-2-2 Maximum Pressure 6.00 [bar] 999,99 [bar]
3-11-2-3 Pressure Unit Bar preset
3-8-1-1 Analog Input 1 Signal 0..10Vv OFF
3-8-1-2 Analog Input 1 Function Setpoint/Control value (Auto) | No Function
3-8-1-3 Analog Input 1 Lower Limit 0.00 [bar] -
3-8-1-4 Analog Input 1 Upper Limit 6.00 [bar] -
3-8-2-1 Analog Input 2 Signal 4..20mA OFF
3-8-2-2 Analog Input 2 Function Differential pressure No Function
3-8-2-3 Analog Input 2 Lower Limit 0.00 [bar] -
3-8-2-4 Analog Input 2 Upper Limit 6.00 [bar] -
3-8-6-1 Digital Input 1 Function System Start? preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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2.2.6

Closed loop control: differential pressure via 2 pressure sensors connected to the M12 module

A constant differential pressure of 4 bar is needed. A 4...20mA pressure sensor with a measurement range of 0-2 bar is connected with
M12 plug to the connection A of the M12 module. A 4...20mA pressure sensor with a measurement range of 0-6 bar is connected with
M12 plug to the connection B of the M12 module. The set point is given by the display.

PumpDrive 2 drive Or local Or PLC
+D£-4EVN cclgo ::' ::F, ] bo Nr. Function
~HGND c8 — 16 Enable power electronic
DICOM1 c7 - @ — GND@ —— GND @ 17 Ground for digital inputs
DIS Co - 3
DI4 = 11 System start with DI1
DI3 c4 18 Operating mode RUN
DI2 c3 19 Alarm
DIl c2 — —_ L DO
av = ] @ _:F, @ -~ @ 4 Sensor cable
AOL-GND  |B10 Assignment M12 plug
AO1 B9
F24V B8 24V
AIN2 + B7
AIN2 - B6 Sc'\r‘]%
“®GND BS
324V B4 Signal
AIN1 + B3
AIN1 - B2
g.ND B1
4IGND A10 —
NC2 0
no2 E = ] -T— b Nr. Function
COM2 A7 —_ -~ +24V " -
+24V A6 _:l 70 M12 Module: Double and multi pump operation
“&GND AS — 80 M12 Module: PumpMeter
NCL — A A M12 Module female A: connection for suction pressure sensor
(N:gl%/ll{ iz 1 :: +D£4V B M12 Module female B: connection for discharge pressure sensor
+24V AL _:l C
D
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential pressure Preset — see chapter 1
3-11-2-1 Minimum Pressure 0.00 [bar] -1.00 [bar]
3-11-2-2 Maximum Pressure 6.00 [bar] 999,99 [bar]
3-11-2-3 Pressure Unit bar preset
3-8-4-1 Function M12 Module Input A Suction Pressure OFF
3-8-4-2 Lower Limit M12 Module Input A 0.00 [bar] -
3-8-4-3 Upper Limit M12 Module Input A 2.00 [bar] -
3-8-5-1 Function M12 Module Input B Discharge Pressure OFF
3-8-5-2 Lower Limit M12 Module Input B 0.00 [bar] -
3-8-5-3 Upper Limit M12 Module Input B 6.00 [bar] -
3-8-6-1 Digital Input 1 Function System Start? preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive

3) The M12 module can process Modbus or 4-20mA signals.
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2.2.7 Closed loop control differential pressure: Alternative setpoint switched by Digital Input

A constant differential pressure of 1.2bar is needed. PumpMeter is used as a differential pressure sensor in the measurement range of -1
... 3bar. PumpMeter is connected by Modbus to the M12 Module of the drive. The set point is given by the display. With the Digital Input
5 the setpoint will be reduced to 0,8bar.

PumpDrive 2 drive Or local Or PLC Nr. Function
16 Enable power electronic
17 Ground for digital inputs
1 11 Optional: system start with DIV
DI-EN C10 — «—— DO
+24V o 7 _:F, 12 Switch to alternative setpoint at DI5
~HGND c8 — 18 Operating mode RUN
DICOM1 c7 1 @ — GND@ ——— GND Q ) AIZrm g
DI5 Co I @ «— DO . .
DI4 C5 4 Actual value: tailor-made bus cable for the connection of Pump-
DI3 [ Meter to the M12 Module (color: black, female: straight, male: an-
DI2 C3 gled)
DI1 c2 — _. «+—— DO
s ! B N et [ © _
[ADI-GND  [B10
AO1 B9
+24V B8
AIN2 + B7
AIN2 - B6
~GND B5
+24V B4
AIN1 + B3
AIN1 - B2
GYGND B1 -
a'ND AL0 — Nr. Function
NC2 A9 70 M12 Module: Double and multi pump operation
NO2 ,\___ A8 _g_l —T— DI 80 M12 Module: PumpMeter
Sg"\\//lz i; T -7 24y A M12 Module female A: connection PumpMeter (Modbus)
oo [ - B -
NC1 A4 C -
el To) ® 1w _
CoM1 A2 —:l - +24V 2
+24V Al —
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential Pressure preset — see chapter 1
3-11-2-1 | Minimum Pressure -1.00 [bar] preset
3-11-2-2 | Maximum Pressure 3.00 [bar] preset
3-11-2-3 | Pressure Unit bar preset
1-3-2 Setpoint (Closed-loop Control) 1.20 [bar] Preset according to Q,H
1-3-9-1 Alternative Setpoint (Closed-loop Control) 0.80 [bar] 0.00 [bar]
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure preset
3-8-6-1 Digital Input 1 Function System Start? preset
3-8-6-1 Digital Input 5 Function Alternative Setpoint/Control Value Active | No Function

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive and PumpMeter
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2.2.8 Closed loop control differential pressure: Alternative setpoint switched by clock

A constant differential pressure of 1.2bar is needed. PumpMeter is used as a differential pressure sensor in the measurement range of -1
... 3bar. PumpMeter is connected by Modbus to the M12 Module of the drive. The set point is given by the display. At night during 10pm
to 6am the setpoint is changed to 0.8bar.

PumpDrive 2 drive Or local Or PLC Nr. Function
16 Enable power electronic
17 Ground for digital inputs
N 1 1 11 Optional: system start with DIV
DI-EN C10 - DO
+24V c9 —:l —:F, 18 Operating mode RUN
HHEND c8 — 19 Alarm
B:gOMl EZ — @ ] GND@ ] GND @ 4 Actual value: tailor-made bus cable for the connection of Pump-
DI4 > Meter to the M12 Module (color: black, female: straight, male: an-
DI3 c4 gled)
DI2 C3
DI1 c2 — — <«—— DO
v, Bl e o @
[ADI-GND  [B10
AO1 B9
24V B8
AIN2 + B7
AIN2 - B6
IGND B5
+24V B4
AIN1 + B3
AIN1 - B2
GND B1 "
ZAHGND AL0 — Nr. Function
NC2 A9 70 M12 Module: Double and multi pump operation
NO2 ,\___ A8 _g_l —T— DI 80 M12 Module: PumpMeter
Sg"\\//lz i; T T v A M12 Module female A: connection PumpMeter (Modbus)
~®GND AS — B -
NC1 A4 C
NO1 ,\__- A3 —@ —r— DI
coMm1 A2 —:l - +24V D
+24V Al —
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential pressure preset — see chapter 1
3-11-2-1 Minimum Pressure -1.00 [bar] preset
3-11-2-2 Maximum Pressure 3.00 [bar] preset
3-11-2-3 Pressure Unit bar preset
1-3-2 Setpoint (Closed-loop Control) 1.20 [bar] Preset according to Q,H
1-3-9-1 Alternative Setpoint (Closed-loop Control) 0.80 [bar] 0.00 [bar]
1-3-9-3 Start of Alternative Setpoint/Control Value | 22.00 [h] 00.00 [h]
1-3-9-4 End of Alternative Setpoint/Control Value 06.00 [h] 00.00 [h]
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure preset
3-8-6-1 Digital Input 1 Function System Start? preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive and PumpMeter
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2.2.9

Closed loop control: differential pressure with 2 pressure sensors 4...20 mA

A constant differential pressure of 4 bar is needed. A 4...20mA pressure sensor on the high pressure side with a measurement range of 0-
6 bar is connected to analog input 1. A 4...20mA pressure sensor on the low pressure side with a measurement range of 0-2 bar is con-
nected to analog input 2. The set point is given by the display.

PumpDrive 2 drive Or local Or PLC
DI-EN — — «— Do
+24V Ccl; —:l —:F, @ Nr. Function
~DEND cs - 16 Enable power electronic
g:gOMl 2; — @ ] GND @ - GND@ 17 Ground for digital inputs
Dl4 cs 11 System start with D11V
DI3 c4 1 Actual value high pressure side: Pressure sensor 4...20mA
D12 cs @ 2 Actual value low pressure side: Pressure sensor 4...20mA
ﬂtv zi ::l @ : @ ~T— Do 18 Operating mode RUN
/AOI-GND  [B10 19 Alarm
AOL 89
+24V B8 —
AIN2 + B7 —
AIN2 - 86 —@ @
I®GND B5 —
+24V B4 —
AIN1 + B3 _r( )
AIN1 - B2 __l @
__G_ND Bl
@OGND AL0 —
NC2 % A9
NO2 A8 —j(éﬂ — DI @
COM2 A7 — - +24V
i ]
GND A5 —
NC1 A4
NO1 ,\_: A3 @ — DI @
COM1 A2 — -~ +24V
+24V Al _:l
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential pressure OFF (Open-loop Control)
3-11-2-1 Minimum Pressure 0.00 [bar] -1,00 [bar]
3-11-2-2 Maximum Pressure 6.00 [bar] 999,99 [bar]
3-11-2-3 Pressure Unit bar preset
3-8-1-1 Analog Input 1 Signal 4..20mA OFF
3-8-1-2 Analog Input 1 Function Discharge Pressure No Function
3-8-1-3 Analog Input 1 Lower Limit 0.00 [bar] -
3-8-1-4 Analog Input 1 Upper Limit 6.00 [bar] -
3-8-2-1 Analog Input 2 Signal 4..20mA OFF
3-8-2-2 Analog Input 2 Function Suction Pressure No Function
3-8-2-3 Analog Input 2 Lower Limit 0.00 [bar] -
3-8-2-4 Analog Input 2 Upper Limit 2.00 [bar] -
3-8-6-1 Digital Input 1 Function System Start? preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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2.2.10  Closed loop control: Pressure with PumpMeter (Modbus)

A constant pressure of 4 bar is needed. PumpMeter is used as a pressure sensor in the measurement range of -1 ... 10 bar. PumpMeter is
connected by Modbus to the M12 Module of the drive. The set point is given by the display.

i i Nr. Function
PumpDrive 2 drive Or local Or PLC 16 Enable power electronic
17 Ground for digital inputs
DI-EN C10 — — «———DO s )
woay = T ] 11 System start with DI1
G 1 18 Operating mode RUN
“HGND cs ] @
DICOM1 c7 — — GND@ ——— GND @ 19 Alarm
DI5 c6 4 Actual value: tailor-made bus cable for the connection of Pump-
B:g gi Meter to the M12 Module (color: black, female: straight, male: an-
DI2 C3 gled)
DI1 C2 — —
v 0 @ T/ ®
AO1-GND B10
AL B9
+24V B8
AIN2 + B7
AIN2 56
@ono [
+24V B4
AIN1 + B3
AIN1 B2
_Gj\lD B1
NzeND 1190 T Nr. Function
NO2 ,\_: A8 ] 1+ p 70 M12 Module: Double and multi pump operation
COM2 A7 —:l -— 24V 80 M12 Module: PumpMeter
%‘?\3/ A6 — A M12 Module female A: connection PumpMeter (Modbus)
ND A5 —
NC1 na B -
NO1 ,\_: A3 — —— DI c -
comM1 A2 —_ -—— 24V D -
+24V Al _:l
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Discharge Pressure preset referring to chapter 1
3-11-2-1 Minimum Pressure -1.00 [bar] preset
3-11-2-2 Maximum Pressure 10.00 [bar] preset
3-11-2-3 Pressure Unit bar preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] preset according to spec. Q,H
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure | preset
3-8-6-1 Digital Input 1 Function System Start? preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive and PumpMeter
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2.2.11

Closed loop control: pressure with pressure sensor 4...20 mA

A constant pressure of 4 bar is needed. The 4...20mA pressure sensor on the high pressure side with a measurement range of 0-6 bar is
connected to analog input 2. The set point is given by the display.

1
&d
fa{lo!
pay4
O O
|2
|

PumpDrive 2 drive Or local Or PLC
DI-EN C10 — - -«+—— DO
S | = — ©

GND C8 —

A ) [ eno(17)|  —— ono(17)
DIS C6

Dl4 C5

DI3 C4

DI2 Cc3

DI1 c2 — —_ -«+—— DO @
+24V c1 - @ — @

AOI-GND [B10

AO1 B9

724V B8 —

AIN2 + B7 — @

AIN2 - B6 —

IOGND B5 —

+24V B4

AIN1 + B3

AIN1 - B2

Nr. Function

16 Enable power electronic

17 Ground for digital inputs

11 System start with DI1%)

2 Actual value Pressure: Pressure sensor 4...20mA
18 Operating mode RUN

19 Alarm

Ccom2 A7 — <—: E);AW @
24V A =
e B
NO1 '\__- A3 — DI @
COoM1 A2 — - +24V
+24V Al
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Discharge Pressure OFF (Open-loop Control)
3-11-2-1 Minimum Pressure 0.00 [bar] -1,00 [bar]
3-11-2-2 Maximum Pressure 6.00 [bar] 999,99 [bar]
3-11-2-3 Pressure Unit bar preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] 0,00 [bar]
3-8-2-1 Analog Input 2 Signal 4..20mA OFF
3-8-2-2 Analog Input 2 Function Discharge Pressure No Function
3-8-2-3 Analog Input 2 Lower Limit 0.00 [bar] -
3-8-2-4 Analog Input 2 Upper Limit 6.00 [bar] -
3-8-6-1 Digital Input 1 Function System Start?) preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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2.2.12

Closed loop control: Pressure with Pressure sensor 0...10 V

A constant pressure of 4 bar is needed. The 0...10V pressure sensor on the high pressure side with a measurement range of 0-6 bar is
connected to analog input 2. The set point is given by the display.

PumpDrive 2 drive Or local Or PLC
DI-EN C10 — — «—— DO
Fric ) i (9

GND c8 —
picoMl [ - @ — GND@ —_ GND@
DIS C6
Dl4 C5
DI3 C4
D12 C3
DIl c2 —_ — «— DO @
+24V Cl —:l @ —_ @

ADI-GND [B10

AO1 B9

+24V B3 —

AIN2 + B7 — @
AIN2 - B6 -

@onD [ -

+24V B4

AIN1 + B3

AIN1 - B2

1
&b
[a{la}
z'Z
lvllw)
|2

|

Nr. Function

16 Enable power electronic

17 Ground for digital inputs

11 System start with DI1Y

2 Actual value Pressure: Pressure sensor 0...10V
18 Operating mode RUN

19 Alarm

A N
COoM2 A7 — -~ 424V
24V, AS =
L 7]
IR . T %@
+24V AL
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Discharge Pressure OFF (Open-loop Control)
3-11-2-1 Minimum Pressure 0.00 [bar] -1,00 [bar]
3-11-2-2 Maximum Pressure 6.00 [bar] 999,99 [bar]
3-11-2-3 Pressure Unit bar preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] 0,00 [bar]
3-8-2-1 Analog Input 2 Signal 0..10Vv OFF
3-8-2-2 Analog Input 2 Function Discharge Pressure No Function
3-8-2-3 Analog Input 2 Lower Limit 0.00 [bar] -
3-8-2-4 Analog Input 2 Upper Limit 6.00 [bar] -
3-8-6-1 Digital Input 1 Function System Start?) preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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2.2.13

Closed loop control: Pressure, Set point (closed loop) at analog input 0...10V

A constant pressure of 4 bar is needed. A 4...20mA pressure sensor on the high pressure side with a measurement range of 0-6 bar is
connected to analog input 2. The set point is given by an external voltage signal connected to analog input 1. A set point with 4 bar is
equal to 6,66V (10V/6bar*4bar).
Info: The set point given by an analog input has a higher priority than the set point typed in at display.

PumpDrive 2 drive Or local Or PLC
DI-EN c10 Nr. Function
+24V Co | 1 T o @ 16 Enable power electronic
<DGND c8 — 17 Ground for digital inputs
B:EC’OMl 2; 1 @ — GND@ ——— GND @ 11 Optional: system start with DI
Dl4 C5 2 Actual value: Pressure sensor 4..20mA
Dlg c4 1 Set point (closed loop): 0...10V
DI s 18 Operating mode RUN
il @ T @ e ® s Trom
'ADI-GND B10
AO1 B9
324V B8 —
AIN2 + B7 —
AIN2 - B6 —@ @
-®GND B5 -
324V B4 o ~
AIN1 + B3 [ 0...10V @ [4.‘_ AO: 0...10V @
AINI - B2 0V (GND) ——— AO: OUT OV(GND)
OGND  [61 —&¢ —&
dIGND A10 —
NC2 A9
NO2 ,\__- A8 —E—l — DI
COM2 A7 - - +24V
o B - '
GND A5 —
NC1 A4
NO1 ,\__- A3 —E' — DI
COM1 A2 - - 24V
+24V AL :l "
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Discharge Pressure OFF (Open-loop Control)
3-11-2-1 Minimum Pressure 0.00 [bar] -1.00 [bar]
3-11-2-2 Maximum Pressure 6.00 [bar] 999.99 [bar]
3-11-2-3 Pressure Unit bar bar
3-8-1-1 Analog Input 1 Signal 0..10Vv OFF
3-8-1-2 Analog Input 1 Function Setpoint/Control value (Auto) | No Function
3-8-1-3 Analog Input 1 Lower Limit 0.00 [bar] -
3-8-1-4 Analog Input 1 Upper Limit 6.00 [bar] -
3-8-2-1 Analog Input 2 Signal 4..20mA OFF
3-8-2-2 Analog Input 2 Function Pressure No Function
3-8-2-3 Analog Input 2 Lower Limit 0.00 [bar] -
3-8-2-4 Analog Input 2 Upper Limit 6.00 [bar] -
3-8-6-1 Digital Input 1 Function System Start? preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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2.2

.14

Closed loop control: flow control with PumpMeter (Modbus)

A constant flow rate of 30 m3/h is needed. PumpMeter is used as a differential pressure sensor in the measurement range of -1 ... 10 bar.
PumpMeter is connected by Modbus to the M12 Module of the drive. The set point is given by the display. A warning indicates that the
flow is below 5m3/h.

PumpDrive 2 J drive Or local Or PLC N fiunction
16 Enable power electronic
DI-EN C10 17 Ground for digital inputs
%‘L\{ c9 1] ::F, “ Do @ 11 System start with DI1%
GND C8 -
— 18 Operating mode RUN
peont Ll T @) ——ow@®| t—ow @ [15 L Aem
DI4 C5 4 Actual value: tailor-made bus cable for the connection of Pump-
DI3 c4 Meter to the M12 Module (color: black, female: straight, male: an-
DI2 C3 gled)
DI1 Cc2 — —_ [ DO
o, Bl e T—h @ T @
ADI-GND B10 r
201 B9 :
+24V B8
AIN2 + B7 i
AIN2 - B6 !
DGND 85
+24V B4
AIN1 + B3
AIN1 - B2
dYGND B1
~@GND AL0 —
NC2 A9 Nr. Function
NO2 ,\_: A8 — —— DI 70 M12 Module: Double and multi pump operation
5204'\62 :é 1] T v 80 M12 Module: PumpMeter
ZHGND A5 — A M12 Module female A: connection PumpMeter (Modbus)
NC1 ,\—_ Ad B -
NO1 {- A3 — —— DI
g_\ C
COoM1 A2 —_ - 24V
+24V Al —:l D
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Flow Rate (Sensorless) Differential Pressure
3-11-3-1 | Minimum Flow Rate 5.0 [m3/h] 0.0 [m3/h]
3-11-3-2 | Maximum Flow Rate 60.0 [m3/h] 999.9 [m3/h]
3-11-3-3 | Flow Rate Unit m3/h preset
1-3-2 Setpoint (Closed-loop Control) 30.0 [m3/h] 0.0 [m3/h]
3-9-8-1 Flow Rate Estimation ON preset
3-9-8-2 Time Constant for Attenuation of Estimated Flow 5.0s preset
Rate Values
3-5-2-1 Pipe Diameter Suction Pressure Measuring Point 40 mm preset
3-5-2-2 Pipe Diameter Discharge Pressure Measuring Point | 40 mm preset
3-5-2-3 Height Difference Pressure Measuring Points 0.34m preset
3-5-2-4 Pressure Measuring Point Positions Close to Pump preset
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure preset
3-8-6-1 Digital Input 1 Function System Start?) preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive and PumpMeter
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2.2.15

Closed loop control: sensorless flow control

A constant flow rate of 30m3/h with no use of a sensor is needed (Example for Etaline 40-40-160). The set point is given by the display.
The procedure is based on the characteristic curves of the pump. Steep power curves are conducive to high process accuracy.

For power curves with sections of the curve being constant over the flow rate (flat characteristic curve), signals must be made available
for the suction pressure and discharge pressure of the pump. To facilitate sensorless flow rate control, all parameters of the pump char-
acteristic curves (3-4-1, 3-4-3-1 to 3-4-3-22) and the inside pipe diameters at the pressure measuring points (3-5-2-1 and 3-5-2-2) must
have been entered. All needed parameters for the flow estimation like Pipe Diameter Suction Pressure Measuring Point (e.g. 40mm),
Pipe Diameter Discharge Pressure Measuring Point (e.g. 40mm) and Height Difference Pressure Measuring Points (e.g. hl + h2 = 340mm)
are preset individually for each pump when ordering a fully assembled pump.

PumpDrive 2 Im Gerat Oder vor Ort Oder SPS

DI-EN — — — DO

2 Sy 0@ I N (©
GND C8 —

DICOM1 c7 -] @ — GND ——— GND

DI5 C6 @ @

Di4 C5

DI3 C4

DI2 C3 @

DI1 c2 — — «+—— DO Nr. Function

'Z%;IV'GND c1 :l @ —:F, @ 16 Enable power electronic

- B10 . .

AOL = 17 Ground for digital inputs

334V B8 11 System start with DI1Y

AIN2 + B7 18 Operating mode RUN

AIN2 - B6

“®oND = 19 Alarm

+24V B4

AINL + B3

AIN1 - B2

_§.ND Bl

d9GND A10 —

NC2 A9

NO2 ,\__— A8 — —— DI

COM2 A7 —:l - 24V

“Sowo [ -
GND A5 —

NC1 Ad

NO1 ,\__- A3 — —— DI

COM1 A2 —:l - 424V

+24V Al —_
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Flow Rate (Sensorless) OFF (Open-loop Control)
3-11-3-1 Minimum Flow Rate 0.0 [m3/h] preset
3-11-3-1 Maximum Flow Rate 60.0 [m3/h] 999.9 [m3/h]
3-11-2-3 Flow Rate Unit m3/h preset
1-3-2 Setpoint (Closed-loop Control) 30.0 [m3/h] 0.0 [m3/h]
3-9-8-1 Flow Rate Estimation ON preset
3-9-8-2 Time Constant for Attenuation of Estimated Flow Rate | 5s preset

Values

3-5-2-1 Pipe Diameter Suction Pressure Measuring Point 40 mm preset
3-5-2-2 Pipe Diameter Discharge Pressure Measuring Point 40 mm preset
3-5-2-3 Height Difference Pressure Measuring Points 0.34m preset
3-5-2-4 Pressure Measuring Point Positions Close to Pump preset
3-8-6-1 Digital Input 1 Function System Start? preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-

matically without function (see control point concept in operating manual)

2) Pre-settings for completely assembled pump, motor and drive
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2.2.16 Closed loop control: Flow rate with flow rate sensor 4...20mA

A constant flow rate of 100 I/min is needed. The 4...20mA flow rate sensor on the high pressure side with a measurement range of
0...200 I/min is connected to analog input 2. The set point is given by the display.

orT

PumpDrive 2 drive Or local Or PLC
DI-EN C10 — . — . -«—— DO Nr. Function
%4_\/, Co -1 @ —:F, @ @ 16 Enable power electronic
GND C8 P
DICOM1 ] 1 @ _ GND@ _ GND @ 17 Ground for digital inputs
DIS o 11 System start with DI1V
DI4 cs5 2 Actual value: Flow rate sensor 4...20mA
DI3 C4 18 Operating mode RUN
DI2 C3

2 Bl Do = @ T~ 0 B

/AOI'GND  [B10

AO1 B9

+24V B8 —

AIN2 + B7 — @
AIN2 - B6 —

IDGND B5 —

+24V B4

AIN1 + B3

AIN1 - B2

OGND B1
ayGND A10

A ol ® ., @
com2

- 24V

o b ——
GND A5 —
e B @ 1.
COoM1 A2 _:l -—— 24V
+24V Al —
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Flow rate OFF (Open-loop Control)
3-11-3-1 Minimum Flow Rate 0.00 [I/min] 0.00 [m3/h]
3-11-3-2 Maximum Flow Rate 200.00 [l/min] 9999.99 [m3/h]
3-11-3-3 Flow Rate Unit I/min m3/h
1-3-2 Setpoint (Closed-loop Control) 100.00 [I/min] 0,00 [bar]
3-8-2-1 Analog Input 2 Signal 4..20mA OFF
3-8-2-2 Analog Input 2 Function Flow rate No Function
3-8-2-3 Analog Input 2 Lower Limit 0.00 [I/min] -
3-8-2-4 Analog Input 2 Upper Limit 200.00 [l/min] -
3-8-6-1 Digital Input 1 Function System Start? preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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2.2.17

Closed loop control: Flow rate with 2 pressure sensors 4...20mA from PumpMeter (PumpMeter inside)

A constant flow rate of 40m3/h is needed. The pressure sensors of PumpMeter are used as 4..20mA analog sensors, which are connected
to the M12 module. The set point is given by the display.

PumpDrive 2 drive Or local Or PLC
Nr. Function
ﬂf\j\‘ CCl: - ::f‘, <—— DO @ 16 Enable power t?lecFronic
BEND < _ 17 Ground for digital inputs
DICOM1 7 1 @ — GND@ ——— GND @ 11 System start with D11V
DI5 c6 1 Internal value: sensor 4...20mA discharge side
B:g Ei 2 Internal value: sensor 4...20mA suction side
DI2 C3 18 Operating mode RUN
DI1 C2 — — «—— DO 19 Alarm
V2 R [ s B ) @
[ADI-GND B10
AO1 B9
24V E
AIN2 + B7
AIN2 - B6
|-DGND B5
+24V B4
AIN1 + B3
AIN1 - B2
|-WGND B1
d9GND AL0 — Nr. Function
mg; ,\_: 22 | é — D 70 M12 Module: Double and multi pump operation
Ccom2 AT — -——— 124V 80 M12 Module: PumpMeter
|+24V A6 —:l A M12 Module female A: connection sensor suction side
"@?ND i:’ = E M12 Module female B: connection sensor discharge side
NO1 ,\_: A3 — —— DI -
com1 A2 T -—— +24V D
+24V AL —
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 type of Control Flow Rate (Sensorless) OFF (Open-loop Control)
3-11-3-1 Minimum Flow Rate 0.00 [m3/h] 0.00 [m3/h]
3-11-3-2 Maximum Flow Rate 65.00 [m3/h] 9999.99 [m3/h]
3-11-3-3 Flow Rate Unit m3/h m3/h
1-3-2 Setpoint (Closed-loop Control) 40.00 [m3/h] 0.00 [bar]
3-8-4-1 Function M12 Module Input A Suction Pressure_Internal OFF
3-8-4-2 Lower Limit M12 Module Input A -1.00 [bar] OFF
3-8-4-3 Upper Limit M12 Module Input A 3.00 [bar] OFF
3-8-5-1 Function M12 Module Input B Discharge Pressure_Internal OFF
3-8-5-2 Lower Limit M12 Module Input B -1.00 [bar] OFF
3-8-5-3 Upper Limit M12 Module Input B 10.00 [bar] OFF
3-9-8-1 Flow Rate Estimation ON Preset
3-9-8-2 Time Const. for Attenuation of Est. Flow Rate Values 5s Preset
3-5-2-1 Pipe Diameter Suction Pressure Measuring Point 40 mm 0
3-5-2-2 Pipe Diameter Discharge Pressure Measuring Point 40 mm 0
3-5-2-3 Height Difference Pressure Measuring Points 0,34 m 0
3-5-2-4 Pressure Measuring Point Positions Close to pump Preset
3-8-6-1 Digital Input 1 Function System Start?) Preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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2.2.18 Closed loop control: constant level at low pressure side with submersible sensor 4...20mA

A constant level of 2 m is needed in a tank on the suction side. The 4...20mA level sensor with a measurement range of 0-1 bar is con-
nected to analog input 2. 1 bar is equal to 10,197 meter water column. The set point is given by the display.

PumpDrive 2 drive Or local Or PLC

e Nr.

DI-EN — — —

+24V Cclgo 1 _:F, PO @ 16 Enable power electronic

SHGND c8 — 17 Ground for digital inputs

DICOM1 < - @ — GND@ —— GND @ 11 System start with DI1?

DI4 o5 2 Actual value low pressure side: submersible sensor 4...20mA

DI3 c4 18 Operating mode RUN

DI2 c3 19

DI1 c2 — — — DO

by BB e T/ @ @

AO1-GND B10

AO1 B9

324V B3 —

AIN2 + B7 —

w2 HHo

IGND B5 —

+24V B4

AIN1 + B3

AIN1 - B2

9_ND B1

4@IGND AL0 —

NC2 A9

NO2 ,\_: A8 —E—I — DI

COM2 A7 —_ - 24V

%1-\/‘ A6 _:l "
GND A5 —

NC1 A4

NO1 ,\_: A3 —g—\ — DI

COM1 A2 — - +24V

+24V ALl :l "
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Suction-side Level OFF (Open-loop Control)
3-11-5-1 Minimum Level 0.00 [m] preset
3-11-5-2 Maximum Level 10.20 [m] 100,00 [m]
3-11-5-3 Level Unit m preset
1-3-2 Setpoint (Closed-loop Control) 2.00 [m] 0,00 [bar]
3-8-2-1 Analog Input 2 Signal 4..20mA OFF
3-8-2-2 Analog Input 2 Function Level No Function
3-8-2-3 Analog Input 2 Lower Limit 0.00 [m] -
3-8-2-4 Analog Input 2 Upper Limit 10.20 [m] -
3-8-6-1 Digital Input 1 Function System Start? preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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2.2.19

Closed loop control: temperature with thermometer 4...20mA

A constant cooling temperature of 50°C is needed. The 4...20mA thermometer on the high pressure side with a measurement range of 0-
150°C is connected to analog input 2. The set point is given by the display.

PumpDrive 2 drive Or local Or PLC
DI-EN C10 — — <+—— DO Nr. Function
%1_\/' c9 —:l —:F, @ 16 Enable power electronic
GND cs - 17 Ground for digital inputs
B:gOMl EZ — @ ] GND@ —— CGND @ 11 System start with DI1Y
DI4 5 2 Actual value: thermometer 4...20mA
DI3 c4 18 Operating mode RUN
DI2 C3
DIl c2 — — -—— DO @ 19 Alarm
+24V c1 _:l @ _:F, @
[ADI-GND  [B10
AO1 B9
F24V B8 —
AIN2 + B7 —
e =sn@le
I€®GND B5 —
+24V B4
AIN1 + B3
AIN1 - B2
§_ND B1
dyGND AL0 —
NC2 A9
NO2 ,\__' A8 _E_I 4 e D
COM2 A7 — - 124V
o ) ’
GND A5 —_
NC1 Ad
ol IP |
COM1 A2 —_ - 424V
+24V Al :l *
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Temperature (Cooling) OFF (Open-loop Control)
3-11-4-1 Minimum Temperature 0.00 [°C] -200.00 [°C]
3-11-4-2 Maximum Temperature 150.00 [°C] 350.00 [°C]
3-11-4-3 Temperature Unit °C preset
1-3-2 Setpoint (Closed-loop Control) 50.00 [°C] 0,00 [bar]
3-8-2-1 Analog Input 2 Signal 4..20mA OFF
3-8-2-2 Analog Input 2 Function Temperature No Function
3-8-2-3 Analog Input 2 Lower Limit 0.00 [°C] -
3-8-2-4 Analog Input 2 Upper Limit 150.00 [°C] -
3-8-6-1 Digital Input 1 Function System Start? preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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231

Single pump — Options

Optional 10 Card

A constant differential pressure of 4 bar is needed. PumpMeter is used as a differential pressure sensor in the measurement range of -1
... 10 bar. PumpMeter is connected by Modbus to the M12 Module of the drive. The set point is given by the display. With the optional 10
Card additional messages by relays are signalized and the actual value by analog output is parameterized.

PumpDrive 2 drive Or local Or PLC N Eunction
16 Enable power electronic
DI-EN C10 17 Ground for digital inputs
— — —— D
e T _ “ o (19 11 System start with DI1?
— 18 Operating mode RUN
DICOM1 c7
oic < @ _ enp(17)|  —— eno (17) 19 Alarm
DI4 C5 4 Actual value: tailor-made bus cable for the connection of Pump-
g:g c4 Meter to the M12 Module (color: black, female: straight, male: an-
C3
gled)
DI1 c2 — —_ «——— DO
2 B e T o @
AO1-GND B10 r
AO1 B9 !
24V B8
AIN2 + B7 i
AIN2 - B6 !
«BDGND B5
F24V B4
AIN1 + B3
AIN1 - B2
_G.ND B1
dOGND A10 —
NC2 A9 Nr. Function
NO2 ,\_: A8 — —— DI 70 M12 Module: Double and multi pump operation
5204'\62 :é 1] h 24V 80 M12 Module: PumpMeter
ZHGND A5 — A M12 Module female A: connection PumpMeter (Modbus)
NC1 A4 B -
NO1 ,\_: A3 — —— DI C _
COoM1 A2 —:l - 24V
+24V AL — D _
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential Pressure preset referring to chapter 1
3-11-2-1 Minimum Pressure -1.00 [bar] preset
3-11-2-2 Maximum Pressure 10.00 [bar] preset
3-11-2-3 Pressure Unit bar preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] preset according to spec. Q,H
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure | preset
3-8-6-1 Digital Input 1 Function System Start?) preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive and PumpMeter
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Optional 10 Card:

PumpDrive 2 drive

Or local Or PLC

GND-@ F8 — o

DICOM2 & L1 @ — GND@ — GND @ N SO0 ______

DIg o 27 Ground for digital inputs

DI7 F5 25 Analog output: Actual value

DI6 F4 28 Message: current too high

24V £ ——— GND 29 Message: frequency too high

AO2-GND F2 1 AN :

AO2 F1

+24 V E10

AIN3+ E9

AIN3- E8

GND-@ E7

GND-®) E6

DO2 E5

DO1 E4

GND-@v E3 —

NC3 E2

NO3 '\__— EL — . —— DI .

COM3 D8 — @ - 424V @

+24V D7

NO8 D6

NO7 D5

NO6 D4

NO5 D3

NO4 - | b2 — —— DI

COM4-8 D1 - - +24V
Nr. Parameter Change value to Pre-settings by factory
3-8-8-1 Assignment 1 Analog Output 2 Actual Value Motor Speed
3-8-11-1 Relay 3 Function Current Too High No Function
3-8-12-1 Relay 4 Function Frequency Too High No Function
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2.3.2

Monitoring / control Fieldbus Module Modbus

A constant pressure of 4 bar is needed. PumpMeter is used as a pressure sensor in the measurement range of -1 ... 10 bar. PumpMeter is
connected by Modbus to the M12 Module of the drive. The set point is given by the display. By the optional fieldbus module Modbus
only values are send (read-only): The Control Point is therefore set to local. The fieldbus module Modbus has the address 61. The baud
rate is set to 19200. The parity is even.

Modbus

PumpDrive 2 drive Or local Or PLC Nr. Function
16 Enable power electronic
DI-EN C10 17 Ground for digital inputs
— — —— DO
;Q%%/ND [ 1] ] N @ 11 System start with DI12)
Cc8
— 18 Operating mode RUN
g:gom 22 — @ ] GND@ ] GND @ 19 Alarm
DI4 c5 3 Fieldbus Module Modbus
g:g E: 4 Actual value: tailor-made bus cable for the connection of Pump-
Meter to the M12 Module (color: black, female: straight, male: an-
DI1 Cc2 — —_ «——— DO
';%‘%V'GND c1 —:l @ —j @ @ Flur:c\tion
- B10
AO1 BY 70 M12 Module: Double and multi pump operation
24V B8 80 M12 Module: PumpMeter
ﬁ:”:‘é + 2; A M12 Module female A: connection PumpMeter (Modbus)
-®GND B5 B
+24V B4 C
AIN1 + B3 D
AIN1 - B2
g'mg 5110 — Function
NC2 A9 90 Fieldbus Module Modbus
NO2 ,\_: A8 — —— DI A Modbus Module: plug male M12 B-coded
COM2 A7 — - +24V . _
%‘-\/‘ = _:| B Modbus Module: plug female M12 B-coded
GND A5 —
NC1 A4
NO1 ,\_: A3 _E\ —— DI
com1 A2 — - 424V
+24V Al _:l
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential Pressure preset referring to chapter 1
3-6-2 Control point Local preset
3-11-2-1 Minimum Pressure -1.00 [bar] preset
3-11-2-2 Maximum Pressure 10.00 [bar] preset
3-11-2-3 Pressure Unit bar preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] preset according to spec. Q,H
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure preset
3-8-6-1 Digital Input 1 Function System Start? preset
3-12-2-1 Modbus Slave Address 61 1
3-12-2-2 Baud Rate 19200 preset
3-12-2-3 Parity even preset
Control via fieldbus
3-6-2 Control point Fieldbus local
3-6-3 Actual Value Source Fieldbus / Local Local, or via analog input
3-8-6-1 Digital Input 1 Function No function System Start?
3-12-2-3 Parity Even preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)

2) Pre-settings for completely assembled pump, motor, drive and PumpMeter

In the multi pump operation all drive can be control by one Modbus module.
It is possible to use a second module as redundant.
In this case the data must be written in both modules but only the Master will evaluate them.
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Monitoring / control Fieldbus Module Profibus

A constant pressure of 4bar is needed. PumpMeter is used as a pressure sensor in the measurement range of -1 ... 10 bar. PumpMeter is
connected by Modbus to the M12 Module of the drive. The set point is given by the display. By the optional fieldbus module Profibus
only values are send (read-only): The Control Point is therefore set to local. The fieldbus module Profibus has the address 61.

Profibus

®

@ @

PumpDrive 2 Im Gerat Oder vor Ort Oder SPS Nr. Function
16 Enable power electronic
17 Ground for digital inputs
DI-EN c10 11 System start with DI1Y
— — -«—— DO
:%%/ND EZ 11 —:F, @ 18 Operating mode RUN
— 19 Alarm
DICOM1 c7
DI5 o - @ — GND@ ——— GND @ 3 Fieldbus Module Modbus
Di4 c5 Actual value: tailor-made bus cable for the connection of Pump-
B:g zg Meter to the M12 Module (color: black, female: straight, male: an-
DI1 c2 — 1 — DO gled)
24V, c1 - @ _:F, @ @ Function
AO1-GND B10
IAOL | B9 70 M12 Module: Double and multi pump operation
+24V B8 80 M12 Module: PumpMeter
ﬁmg + z; A M12 Module female A: connection PumpMeter (Modbus)
OGND [ 8 -
+24V B4 C -
AIN1 + B3 D _
AIN1 - B2
"2“8 /:3110 — Function
NC2 A9 90 Fieldbus Module Profibus
NO2 ,\_: A8 — —— DI A Profibus Module: plug male M12 B-coded
fg;l\\/l/z :é 1] 7 +24V B Profibus Module: plug female M12 B-coded
“®GND A5 —
NC1 A4
NO1 ,\_: A3 —g—\ —— DI
COoM1 A2 — - +24V
+24V Al _:l
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential Pressure preset referring to chapter 1
3-6-2 Control point Local preset
3-11-2-1 Minimum Pressure -1.00 [bar] preset
3-11-2-2 Maximum Pressure 10.00 [bar] preset
3-11-2-3 Pressure Unit bar preset
1-3-2 Setpoint (Closed-loop Control 4.00 [bar preset according to spec. Q,H
p
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure preset
3-8-6-1 Digital Input 1 Function System Start? preset
3-12-1-1 Profibus Slave Address 61 126
3-12-1-2 Pump number 1 preset
Control via fieldbus
3-6-2 Control point Fieldbus local
3-6-3 Actual Value Source Fieldbus / Local Local, or via analog input
3-8-6-1 Digital Input 1 Function No function System Start?

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive and PumpMeter
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234 Control via Fieldbus Module Modbus with control via digital inputs if communication with field bus is lost.

A constant pressure of 4 bar is needed. PumpMeter is used as a pressure sensor in the measurement range of -1 ... 10 bar. PumpMeter is
connected by Modbus to the M12 Module of the drive. The set point and system start is given by the field bus Modbus. The Control
Point is therefore set to field bus. The fieldbus module Modbus has the address 61. The baud rate is set to 19200. The parity is even.

Modbus

Function Function

70 M12 Module: Double and multi pump operation 90 Fieldbus Module Modbus

80 M12 Module: PumpMeter A Modbus Module: plug male M12 B-coded
M12 Module female A: connection PumpMeter (Modbus) B Modbus Module: plug female M12 B-coded

A
B -
C
D

3 other fixed speeds Auto, Hand and OFF to be selected for the emergency operation via digital switches.

Alternatively, a variable speed as 0/4 - 10/20 V / mA can be preset via analogue input 1.

Attention: The drive must now always be switched via the digital inputs with Auto zero or Man.

Info: by selecting fixed speed the PumpDrive goes to manual mode. The AUTO key on the display has no function (see control point con-
cept).

DI 1: Control | DI 2: Control | DI 3: Control
digital (Bit 0) | digital (Bit 1) | digital (Bit 2)

AllDIon 0 Off 0 0 0

Only Automatic DI 1on 1 | Automatic 1 0 0

Hand variable speed .

DI2on 1 Hand (variable speed) 0 1 0

Fix speed 1:2950 1/min | Hand (Fix speed 1) 1 1 0

Fix speed 2: 2213 1/min Hand (Fix speed 2) 1 0 1

Fix speed 3: 1475 1/min Hand (Fix speed 3) 1 1 1

PumpDrive 2 drive Or local Or PLC Nr. Function
16 Enable power electronic
17 Ground for digital inputs
BE = L . - 56 14 Digital control (Bit 2)
+24V. c9 —1 —:FI 13 Digital control (Bit 1) Hand variable speed
'S%Z%N’v?l 23 ] @ | GND@ _ GND @ 12 Digital control (Bit 0) Automatic
DIS 6 18 Operating mode RUN
Dl4 C5 - 19 Alarm
B:g 2‘3‘ _ -1 ":if“ :_ Bg @ 2 Analog hand setting signal (voltage or current)
DIL = _ /_+ - DO 3 Fieldbus Module Modbus
+24V SR R B— | 4 Actual value: tailor-made bus cable for the connection of Pump-
AO1-GND B10 Meter to the M12 Module (color: black, female: straight, male: an-
AOL B9 gled)
+24V B8
AIN2 + B7
AIN2 - B6
GND B5 ——— = — e e —_ e ——

%\i B4 | )
AIN1 + B3 } .I Aln: 0/4...10/20 V/mA
AIN1 - B2 Al: -/0
-@GND BL } —\J..@. @
-@GND A0 L ——— —,————————— 4
NC2 A9
NO2 'E A8 —_— —— DI
COoM2 A7 —:I -—— 24V @
24y A6 —
-@)GND AS —
NC1 A4
NO1 '\_: A3 — — DI
CcomM1 A2 —:I - 24V @
+24V AL —
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Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential Pressure preset referring to chapter 1
3-6-2 Control point Fieldbus local

3-6-3 Actual Value Source Fieldbus local

3-11-2-1 Minimum Pressure -1.00 [bar] preset

3-11-2-2 Maximum Pressure 10.00 [bar] preset

3-11-2-3 Pressure Unit bar preset

1-3-2 Setpoint (Closed-loop Control) Written via fieldbus preset according to spec. Q,H
3-6-5-1 Fixed speed 1 2950 [1/min] 500 [1/min]

3-6-5-2 Fixed speed 2 2250 [1/min] 500 [1/min]

3-6-5-3 Fixed speed 3 1500 [1/min] 500 [1/min]

3-8-1-1 Analog Input 1 Signal 0/2-10V; 0/4-20 mA OFF

3-8-1-2 Analog Input 1 Function Control Value (Manual) Alternative variable speed
3-8-1-3 Analog Input 1 Lower Limit 0 [1/min] -

3-8-1-4 Analog Input 1 Upper Limit 2950 [1/min] -

3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure preset

3-8-6-1 Digital Input 1 Function Control Digital Bit 0 System Start?)

3-8-6-2 Digital Input 2 Function Control Digital Bit 1 No function

3-8-6-3 Digital Input 3 Function Control Digital Bit 2 No function

3-12-2-1 Modbus Slave Address 61 1

3-12-2-2 Baud Rate 19200 preset

3-12-2-3 Parity even preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)

2) Pre-settings for completely assembled pump, motor, drive and PumpMeter

3) This application is also applicable for all other fieldbus modules. Please see the supplementary operating manual of the respective field

bus.

From firmware version 1.3.1 the Cycle Time, Setpoint/Control Value and Actual Value were monitored on the field bus.
If no value is written in the PumpDrive during this time it reports failure actual value, no main pump.
With the alarm no main pump the broken wire detection take effect.

Nr. Parameter Change value to Pre-settings by factory 2
3-12-2-5 Cycle Time, Setpoint/ 1s 5s
Control Value *Q disables the monitoring

3-12-2-6 Cycle Time, Actual Value 1s preset
*0 disables the monitoring

3-9-1 Broken Wire Detection

3-9-1-1 Response to Failure Fixed Speed All Pumps OFF

3-9-1-2 Time Delay 0,5s 0,5s

3-9-1-3 Speed During Failure 500 - 4200 Parameter 3-2-2-1 Minimum Motor
Speed

2016-10-20 2016-10-20 PDrv2_Application_Guide_rev_1 5.docx Page 38 of 98




Version 1.5

ks 0. Application Guide PumpDrive 2

235

A constant pressure of 4 bar is needed. PumpMeter is used as a pressure sensor in the measurement range of -1 ... 10 bar. PumpMeter is
connected by Modbus to the M12 Module of the drive. The set point and system start is given by the field bus Modbus. The control
point is therefore set to field bus. The fieldbus module Modbus has the address 61. The baud rate is set to 19200. The parity is even.

Monitoring Fieldbus Module Modbus with monitoring of the cycle time

Modbus

@ _ @

PumpDrive 2 drive Or local Or PLC Function
70 M12 Module: Double and multi pump operation
80 M12 Module: PumpMeter
BIEN 56 A M12 Module female A: connection PumpMeter (Modbus)
- C10 — — -
o S~ — B y
~DGND c8 ] @ C R
DICOM1 <7 — — GND ——— GND D _
DI5 C6 @ @
B:g gi Function
DI2 = 90 Fieldbus Module Modbus
DI1 c2 A Modbus Module: plug male M12 B-coded
+24vV. cL B Modbus Module: plug female M12 B-coded
AO1-GND B10
AOL B9
+24V B8 Nr. Function
AIN2 + B7 n
AIND - ™ 16 Enable power t::nlecFromc
“®GND B5 17 Ground for digital inputs
+24V Ba 18 Operating mode RUN
AINL + 83 19 Alarm
ooro [ 3 Fieldbus Module Modbus
—@GND AL0 — Actual value: tailor-made bus cable for the connection of Pump-
NC2 A9 Meter to the M12 Module (color: black, female: straight, male: an-
NO2 '\_: A8 — ——» DI gled)
COM2 A7 —:I - +24V @
24V A6 —
-@GND AS —
NC1 Ad
NO1 'E A3 — — DI
COoM1 A2 —:I -—— 24V @
+24V Al —_
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential Pressure preset referring to chapter 1
3-6-2 Control point Field bus local
3-6-3 Actual Value Source Field bus or PumpMeter local
3-11-2-1 Minimum Pressure -1.00 [bar] preset
3-11-2-2 Maximum Pressure 10.00 [bar] preset
3-11-2-3 Pressure Unit bar preset
1-3-2 Setpoint (Closed-loop Control) Written via fieldbus preset according to spec. Q,H
3-8-6-1 Digital Input 1 Function No function System Start?)
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure or intern preset
PMtr Suction/Discharge Pressure
3-12-2-1 Modbus Slave Address 61 1
3-12-2-2 Baud Rate 19200 preset
3-12-2-3 Parity even preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)

2) Pre-settings for completely assembled pump, motor, drive and PumpMeter

3) This application is also applicable for all other fieldbus modules. Please see the supplementary operating manual of the respective field
bus.
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From firmware version 1.3.1 the Cycle Time, Setpoint/Control Value and Actual Value were monitored on the field bus.
If no value is written in the PumpDrive during this time it reports failure actual value, no main pump.
With the alarm no main pump the broken wire detection take effect.

Nr. Parameter Change value to Pre-settings by factory 2
3-12-2-5 Cycle Time, Setpoint/ 1s 5s
Control Value *0 disables the monitoring

3-12-2-6 Cycle Time, Actual Value 1s preset
*0 disables the monitoring

3-9-1 Broken Wire Detection

3-9-1-1 Response to Failure Fixed Speed All Pumps off

3-9-1-2 Time Delay 0,5s preset

3-9-1-3 Speed During Failure 500 - 4200 Parameter 3-2-2-1 Minimum Motor
Speed
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3. Double pump

3.1 Double pump - Open loop control

311

Open loop control: control value at display

Etaline Z double pump (2x100%): A fixed speed of 2000 1/min should be set on the display. The nominal speed of the 2 pole motor is
2950 1/min. Pump changeover will take place regularly after 24 hours of operation.

Configuration of drive 1:

PumpDrive 2 drive Or local Or PLC
Function
— — —— 16 Enable power electronic

DI-EN ci0 -] DO
%4_\/' c9 —:l _:f-, @ 17 Ground for digital inputs

GND c8 — 11 System start with DIV
B:(S:OMl z; — @ ] GND@ ] GND @ 18 Operating mode RUN
DI4 c5 19 Alarm
DI3 c4 5 Tailor-made bus cable for double and multi pump operation (color:
DI2 C3 . .

purple, male: angled, male: angled)
DI1 c2 — —_ <«—— DO
w, Bl me — ® @
AOI-GND [B10
AO1 B9 @
24V B8
AIN2 + B7
AIN2 - B6
<DGND B5
324V B4
AIN1 + B3
AIN1 - B2
_G.ND B1 N o
dyGND A10 — r. unction

NC2 A9 70 M12 Module: Double and multi pump operation
NO2 % A8 — —T— DI 80 | M12 Module: PumpMeter
COoM2 A7 — - 24V
B, -+ e

GND A5 — B -
NC1 A C M12 Module female C: Bus resistor
NO1 ,\_: A3 ] —T— DI D M12 Module female D: for Double and multi pump operation (KSB-de-
com1 A2 24V / odule : pump op:
+24V Al 1 vice bus)

Nr. Parameter Change value to Pre-settings by factory 2

3-6-1 Type of Control OFF (Open-loop Control) preset

3-2-2-1 Minimum Motor Speed 500 [1/min] preset

3-2-2-2 Maximum Motor Speed 2950 [1/min] preset

1-3-3 Control Value (Open-loop Control) 2000 [1/min] motor specific

3-7-1 Role in Multiple Pump System Master control preset

3-7-2 Maximum Number of Pumps Running 1 preset

3-7-4-1 Automatic Pump Changeover Runtime preset

3-7-4-2 Runtime Prior to Pump Changeover 24 [h] preset

3-8-6-1 Digital Input 1 Function System Start?) preset
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Configuration of drive 2:

PumpDrive 2 drive Or local Or PLC -
Function
26 Enable power electronic
DI-EN C10 — . —:[—, . <«—— DO 37 Ground for digital inputs
-:Q%%VND 2: - @ 7 @ @ 11 System start with DIV
DICOM1 7 1 @ — GND@ i GND@ 28 Operating mode RUN
DI5 C6 29 Alarm
g:‘s‘ cs 5 Tailor-made bus cable for double and multi pump operation (color:
C4 . .

D12 = purple, male: angled, male: angled)
DIl c2 — _ @ <«+—— DO @
% B O ® /3
AO1-GND B10
201 S
+24V B8
AIN2 + B7
AIN2 - B6
@ono [
+24V B4
AIN1 + B3
AIN1 - B2
IWGND Bl Nr. | Function
N;;ND 2190 ] . 71 M12 Module: Double and multi pump operation
NO2 l\___ " _ . 81 | M12 Module: PumpMeter
COomM2 AT —_— - 24V A -
+24V. A6 1 B -
-GND A0 ] C | M12 Module female C: for Double and multi ion (KSB-devi
NC1 AL odule female C: for Double and multi pump operation (KSB-device
NO1 ,'\__' A3 — » DI bus)
COoM1 A2 —:l -~ +24V D M12 Module female D: Bus resistor
+24V AL

Nr. Parameter Change value to Pre-settings by factory 2

3-7-1 Role in Multiple Pump System Master control preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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3.1.2

Open loop control: control value with external signal

Etaline Z double pump (2x50%): A fixed speed of 2000 1/min is given by an external signal 0...10V at analog input 1.
2000 1/min is equal to 6.78 V when using a 2-pole motor with a nominal speed of 2950 1/min.
Information: the set point can’t be lower than the minimum speed.

-—
2000 1/min

2000 1/min
Drive 1 Drive 2
Configuration of drive 1:
PumpDrive 2 drive Or local Or PLC Function
16 Enable power electronic
E’;f\;\‘ Cclgo T ::F, <«— Do 17 Ground for digiAtaI inputs
SHGND Cs — 11 System start with DIV
DICOM1 c7 —:l @ — GND@ ——— GND @ 2 Set point (open loop): 0...10V
DI5 c6 18 Operating mode RUN
g:g zj 19 Alarm
DI2 ) 5 Tailor-made bus cable for double and multi pump operation
DI1 c2 — _ «—— DO (color: purple, male: angled, male: angled)
+24V C1 —:l @ _—_I @ @
'AOI-GND B10 @
AO1 B9
+24V B8
AIN2 + B7
AIN2 - 86 @
OGND 85 ~ ~
24N B4 e—— @
AINL + B3 |4—o.10v" > L—‘:AO: 0..10vV
AINZ - B2 —L I 1oy (GND) |—— E AO: OUT 0V(GND)
TGBHB AB110 _@ —F Nr. Function
NC2 A0 70 M12 Module: Double and multi pump operation
NO2 E A8 — —— DI 80 M12 Module: PumpMeter
COM2 A7 — -—— 24V -
24V, A8 - : _
GND —
@1 ﬁ C M12 Module female C: Bus resistor
NO1 ,\_: A3 — — DI D M12 Module female D: for Double and multi pump operation
com1i A2 ] -~ t24v (KSB-device bus)
+24V Al —
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control OFF (Open-loop Control) preset
3-2-2-1 Minimum Motor Speed 500 [1/min] preset
3-2-2-2 Maximum Motor Speed 2950 [1/min] preset
3-8-1-1 Analog Input 1 Signal 0..10Vv OFF
3-8-1-2 Analog Input 1 Function Setpoint/Control value (Auto) | No Function
3-8-1-3 Analog Input 1 Lower Limit 0[1/min] -
3-8-1-4 Analog Input 1 Upper Limit 2950 [1/min] -
3-7-1 Role in Multiple Pump System Master control preset
3-7-2 Maximum Number of Pumps Running 2 1
3-8-6-1 Digital Input 1 Function System Start?) preset
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Configuration of drive 2:

PumpDrive 2 drive Or local Or PLC Function
26 Enable power electronic
DI-EN ST ] ] - DO 37 Ground for digital inputs
+24V c9 11 _:‘—, 11 System start with DIV
FOGND cs T @ 2 Set point (open loop): 0...10V
g:gOMl 2; I ] GND( > ] GND C ) 28 Operating mode RUN
DI4 s 29 Alarm
DI3 c4 5 Tailor-made bus cable for double and multi pump operation
Di2 c3 (color: purple, male: angled, male: angled)
DIl c2 — — «+—— DO @
Y ey O @ T— ®
AO1-GND B10
01 S
+24V B8
AIN2 + B7
AIN2 - B6
IDGND 85 ~ A
+24V B4
AINL + B3 .l_j: @ L—l:AO: 0..10V @
AINI - B2 — AO: OUT OV(GND)
.G.ND Bl —I@ —lﬁa Nr. | Function
NfND /;190 ] 71 M12 Module: Double and multi pump operation
NO2 E A8 — —» DI 81 M12 Module: PumpMeter
com2 AT — - 24V A -
[r2av. A - B -
<DGND s ] C | M12 Module female C: for Double and multi tion (KSB-d
NC1 v odule female C: for Double and multi pump operation ( -de-
NO1 E A3 — — » DI vice bus)
CcoM1 A2 _:l -— 124V D M12 Module female D: Bus resistor
+24V Al —
Nr. Parameter Change value to Pre-settings by factory 2
3-7-1 Role in Multiple Pump System Master control preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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3.2 Double pump - closed loop control

3.21 Closed loop control non redundant: differential pressure with PumpMeter (Modbus)

Etaline Z double pump (2x100%): A constant differential pressure of 4 bar is needed. PumpMeter is used as a differential pressure sensor
in the measurement range of -1 ... 10 bar. PumpMeter is connected by Modbus to the M12 Module of the drive. The set point is given by
the display. Pump changeover will take place regularly after 24 hours of operation.

..jl'&l
7 N\

Drive 1 (Master) Drive 2 (Slave) T

Configuration of drive 1 (Master):

Master drive Or local Or PLC N kunetion .
16 Enable power electronic
17 Ground for digital inputs

DI-EN c10 — — «—— DO 11 System start with DIV
_%4_\/_ Cc9 —:l —:F, @ 18 Operating mode RUN

GND c8 T (:) 19 Alarm
B:gOMl g; ] ] GND@ ] GND @ 4 Actual value: tailor-made bus cable for the connection of PumpMeter
Dl4 C5 to the M12 Module (color: black, female: straight, male: angled)
DI3 c4 5 Tailor-made bus cable for double and multi pump operation (color:
DI2 Cc3 . .

purple, male: angled, male: angled)
DI1 c2 — _ <«+—— DO
+24V C1 —:l @ ——_I @ @ @
ADI-GND B10
AO1 B9
+24V B8
AIN2 + B7
AIN2 - B6
IDGND B5
+24V B4
AIN1 + B3
AIN1 - B2
(_3_ND B1
4GND A10 —
NC2 A9 Nr. Function
NO2 4 - A8 — —T— DI @ le: I Iti i
com2 7 _ - 24V 70 M12 Module: Double and multi pump operation
+24V A6 —:l 80 M12 Module: PumpMeter
-HGND AS — A M12 Module female A: connection PumpMeter (Modbus)
NC1 Al B -
NO1 E A3 — —— DI @ -
coMm1 re - -— 124V C M12 Module female C: Bus resistor
+24V AL — D M12 Module female D: for Double and multi pump operation (KSB-de-
vice bus)

Nr. Parameter Change value to Pre-settings by factory 2

3-6-1 Type of Control Differential pressure preset

3-11-2-1 Minimum Pressure -1.00 [bar] preset

3-11-2-2 Maximum Pressure 10.00 [bar] preset

3-11-2-3 Pressure Unit bar preset

1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] preset according to spec. Q,H

3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure | preset

3-7-1 Role in Multiple Pump System Master control preset

3-7-2 Maximum Number of Pumps Running 1 preset

3-7-4-1 Automatic Pump Changeover Runtime preset

3-7-4-2 Runtime Prior to Pump Changeover 24 preset

3-8-6-1 Digital Input 1 Function System Start? preset
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Configuration of drive 2 (Slave):

Nr. Function
- 26 Enable power electronic
Slave drive Or local Or PLC 27 Ground for digital inputs
11 System start with DI?
28 Operating mode RUN
DI-EN C10 — —_ -«—— DO
+24V C9 —:l —:'-, @ 29 Alarm
<HGND c8 — 5 Tailor-made bus cable for double and multi pump operation (color:
]
DICOM1 c7 ] = GND@ —T— CND @ purple, male: angled, male: angled)
DIS C6
Dl4 C5
DI3 C4
DI2 C3
DI1 Cc2 —
iy ey @
AO1-GND B10
201 o9
+24V B8
AIN2 + B7
AIN2 - B6
oo [[es
+24V B4
AIN1 + B3
AIN1 - B2
9_ND B1 Nr. Function
4)GND Al0 - 71 M12 Module: Double and multi pump operation
ne2 = 81 M12 Module: PumpMet
NO2 l\___ Yo _ _ DI @ odule: PumpMeter
COoM2 A7 _:l -——— 424V A _
+24V. A6 — B -
'@fND ﬁ ] C M12 Module female C: for Double and multi pump operation (KSB-de-
NO1 E e 1 1 DI vice bus)
COM1 A2 — -—— 424V @ D M12 Module female D: Bus resistor
+24v AL 1
Nr. Parameter Change value to Pre-settings by factory 2
3-7-1 Role in Multiple Pump System Auxiliary Control preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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3.2.2

Etaline Z double pump (2x100%): A constant differential pressure of 4 bar is needed. PumpMeter is used as a differential pressure sensor
in the measurement range of -1 ... 10 bar. PumpMeter is connected by Modbus to the M12 Module of the drive. The sensor signal of
PumpMeter is linked by a cross link cable (see accessories) from drive to drive. The AuxMaster can take over control if the Master fails.
The set point is given by the display. Pump changeover will take place regularly after 24 hours of operation.

This also works in systems with more than 2 pumps.

Closed loop control redundant: differential pressure with PumpMeter (Modbus)

) i
Special Firmware Modbus %‘T&
Master in PumpMeter is N &
needed. In case of Eta-
line Z the special firm- | 4 = 4filam
ware is programmed in
factory (DTM see also
KSB Homepage)

Drive 1 (Master)

Drive 2 (Aux Master)

Modbus
|
Configuration of drive 1 (Master): Master
Master drive Or local Or PLC Nr. Function
16 Enable power electronic
DI-EN C10 — — <«—— DO 17 Ground for digital inputs
+24V ) —:l _:F, @ m S g. g
— s ystem start with DI
GND Ccs — a
DICOM1 7 _:l @ — GND@ —— GND @ 18 Operating mode RUN
DI5 C6 19 Alarm
Di4 cs 4 Actual value: tailor-made bus cable for the connection of PumpMeter
g:g gg to the M12 Module (color: black, female: straight, male: angled)
DI1 c2 — J T <«—— DO 5 Tailor-made bus cable for double and multi pump operation (color:
+24V. [ —:l @ ——_I @ @ purple, male: angled, male: angled)
ﬁgi‘GND B10 6 Actual value: tailor-made cross link bus cable for the redundant con-
B9 : . . .
=S = nection of PumpMeter (color: black, female: angled, male: angled)
AIN2 + B7
AIN2 - B6
I®GND B5
+24V B4
AIN1 + B3
AIN1 - B2
_G_ND B1
49GND A10 —
NC2 A9
NO2 ,\__' A8 — —— DI @
COoM2 A7 —:l - 24V
+24V A6 — Nr. Function
@fND AS - 70 M12 Module: Double and multi pump operation
Ad N
NOL E = | é | oI 80 M12 Module: PumpMeter
coMm1 A2 — -— 24V @ A M12 Module female A: connection PumpMeter (Modbus)
+24V AL —:l B M12 Module female B: cross link bus cable PumpMeter (Modbus)
C M12 Module female C: Bus resistor
D M12 Module female D: for Double and multi pump operation (KSB-de-
vice bus)
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential pressure preset
3-11-2-1 Minimum Pressure -1.00 [bar] Preset
3-11-2-2 Maximum Pressure 10.00 [bar] Preset
3-11-2-3 Pressure Unit bar Preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] According to spec. Q,H preset
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure | Preset
3-13-5 PumpMeter Master/Slave Master Preset at Etaline Z
3-7-1 Role in Multiple Pump System Master control Preset
3-7-2 Maximum Number of Pumps Running 1 Preset
3-7-4-1 Automatic Pump Changeover Runtime Preset
3-7-4-2 Runtime Prior to Pump Changeover 24 Preset
3-8-6-1 Digital Input 1 Function System Start? Preset
2016-10-20 2016-10-20 PDrv2_Application_Guide_rev_1 5.docx Page 47 of 98




1 1 H 1 Version 1.5
KSB b‘ Application Guide PumpDrive 2

Configuration of drive 2 (AuxMaster): Nr. Function
26 Enable power electronic
27 Ground for digital inputs
11 System start with DI?
Aux Master drive Or local Or PLC 28 Operating mode RUN
29 Alarm
DI-EN C10 — . —: f:l . <—— DO 5 Tailor-made bus cable for double and multi pump operation (color:
;Q%%VND ZZ - @ 1 @ @ purple, male: angled, male: angled)
DICOM1 c7 ] @ _ GND@ _ GND @ 6 Actual value: tailor-made cross link bus cable for the redundant con-
DI5 C6 nection of PumpMeter (color: black, female: angled, male: angled)
Dl4 C5
DI3 C4
DI2 C3
DI1 < — - @
TV e i) fp i ) i
AO1-GND B10
201 59
+24V B8
AIN2 + B7
AIN2 - B6
@onD [
+24V B4
AIN1 + B3
AIN1 - B2
§_ND B1
N(ZBND AL0 T @ Nr. Function
A9 . -
NO2 ,\___ o _ . 1 DI 71 M12 Module: Double and multi pump operation
com2 A7 _:l -—— 24V @ 81 M12 Module: PumpMeter
+24V. A6 — A M12 Module female A: cross link bus cable PumpMeter (Modbus)
“GND A5 — B "
NC1 Ad .
NO1 E o _ és @ —t > DI @ C Mlz Module female C: for Double and multi pump operation (KSB-de-
com1 A2 -/ -— 424V vice bus)
+24V AL — D M12 Module female D: Bus resistor

In the Etaline Z the second drive will be delivered as Slave. In the case of connection of a crosslink cable the second drive must be param-
eterized as Master control.

Nr. Parameter Change value to Pre-settings by factory 2
3-13-5 PumpMeter Master/Slave Master Preset at Etaline Z
3-7-1 Role in Multiple Pump System Master control Auxiliary Control

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive and PumpMeter

2016-10-20 2016-10-20 PDrv2_Application_Guide_rev_1 5.docx Page 48 of 98




1 1 H 1 Version 1.5
KSB b‘ Application Guide PumpDrive 2

3.23 Closed loop control redundant: differential pressure with sensor 4...20mA

Etaline Z double pump (2x100%): A constant differential pressure of 4 bar is needed. The 4...20mA differential pressure sensor with a
measurement range of 0-6 bar is connected in parallel to each analog input 2 of Master and AuxMaster. The AuxMaster can take over
control if the Master fails. When connecting a 4...20mA sensor in parallel to both drives the 4...20mA current signal must be converted to
a 2...10V voltage signal: therefore the DIP switch of the analog input 2 of the Master must be set to “ON” 3). The set point is given by the
display. Pump changeover will take place regularly after 24 hours of operation.

Drive 1 (Master)  Drive 2 (Aux Master)

Configuration of drive 1 (Master):

Master drive Or local Or PLC Nr. Function
16 Enable power electronic
DI-EN C10 T . —:F, . <«t— DO 17 Ground for digital inputs
24V, €9 7 @ — @ @ 11 System start with DIV
~DGND cs - @ — i
DICOM1 = — 1 GND@ 1 &\D @ 2 Actual value: differential pressure sensor 4...20mA
DI5 c6 18 Operating mode RUN
Di4 cs 19 Alarm
B:g 2: 5 Tailor-made bus cable for double and multi pump operation (color:
DI1 ] — J @ «——— DO @ purple, male: angled, male: angled)
2y e . @ T3
AO1-GND B10 @
A0 o
+24V B8 z —
AIN2 + B7 mo —
AIN2 - B6 —
oo [ -
+24V B4 .
AIN1 + B3 °
AIN1 - B2
IWGND B1
@WGND Al0 =T Nr. Function
mgg l_\_: 22 é oI 70 M12 Module: Double and multi pump operation
COM2 A7 -] —— 424V 80 M12 Module: PumpMeter
+24V A6 — A -
-@GND A5 — 5 -
NC1 - a C M12 Module female C: Bus resistor
NO1 A3 —_ +——» DI - :
CcoMm1 A2 -] —— 24V D M12 Module female D: for Double and multi pump operation (KSB-de-
+24V AL — vice bus)

Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential pressure OFF (Open-loop Control)
3-11-2-1 Minimum Pressure 0.00 [bar] Preset

3-11.2.2 Maximum Pressure 6.00 [bar] 999.99 [bar]

3-11-2-3 Pressure Unit bar Preset

1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] 0.00 [bar]

3-8-2-1 Analog Input 2 Signal 2...10v3) OFF

3-8-2-2 Analog Input 2 Function Differential pressure No Function

3-8-2-3 Analog Input 2 Lower Limit 0.00 [bar] -

3-8-2-4 Analog Input 2 Upper Limit 6.00 [bar] -

3-7-1 Role in Multiple Pump System Master control Preset

3-7-2 Maximum Number of Pumps Running 1 Preset

3-7-4-1 Automatic Pump Changeover Runtime Preset

3-7-4-2 Runtime Prior to Pump Changeover 24 Preset

3-8-6-1 Digital Input 1 Function System Start? Preset
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Configuration of drive 2 (AuxMaster):

Aux Master drive Or local Or PLC Nr. Function
26 Enable power electronic

DI-EN C10 — . — . «t—— DO 27 Ground for digital inputs
:%4_\/, c9 ] @ —:F, @ @ 11 System start with DIV

GND c8 — @ - -
DICOML o _:| _ GND@ _ GND @ 2 Actual \l/alue‘ differential pressure sensor 4...20mA
DI5 c6 28 Operating mode RUN
DI4 c5 29 Alarm
g:g c4 5 Tailor-made bus cable for double and multi pump operation (color: pur-

C3
le, male: angled, male: angled)
DI1 < — —_ @ «—— DO @ ple, :
2w ren 0 @) T
AO1-GND B10
01 o
+24V B8 5 —_
AIN2 + B7 L @
AIN2 - B6 —
|®GND B5 —1—4—
+24V B4 z
AIN1 + B3 mo
AIN1 - B2
-®cND  [e1 .
HGND AL0 ! Nr. Function

NC2 A9 71 M12 Module: Double and multi pump operation
NO2 ,\__' A8 — —— DI 81 M12 Module: PumpMeter
com2 AT —:l - +24V A N
[r2av. A6 —
-@GND A5 — B _
NC1 A4 C M12 Module female C: for Double and multi pump operation (KSB-device
NO1 ,\__' A3 — —— DI bus)
Szcz"\\/l/l ﬁ 1] T +2av D M12 Module female D: Bus resistor

Nr. Parameter Change value to Pre-settings by factory 2

3-7-1 Role in Multiple Pump System Master control Preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive

3) On all drives will be the 4...20mA signal converted to 2...10V signal, if the DIP switch in the Master is set to ,ON“
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3.24 Closed loop control redundant: differential pressure with two PumpMeter

Etaline / Etabloc (2x100%): A constant differential pressure of 0.8 bar is needed. Two PumpMeter are used as a differential pressure sen-
sor in the measurement range of -1 ... 3 bar. Each PumpMeter is connected by Modbus to the M12 Module of his drive. Der discharge
pressure is mounted after the non-return valve. Due to the changed mounting position of the sensor the height of measuring points is
changed from 0.34m to 1m. The setpoint is given by the display. Pump changeover will take place regularly after 24 hours of operation.

DI-EN c1o = = <«T— Do Nr Function
D ) R O] (9 A
=BG = ] 16 Enable power electronic
DICOM1 <7 _:l @ — GND@ —— GND @ 17 Ground for digital inputs
DI5 C6 11 System start with DIV
B:g gi 18 Operating mode RUN
DI2 c3 19 Alarm
DI1 2 _:l @ N @ «—— DO @ 4 Actual value: tailor-made bus cable for the connection of PumpMeter
+24V. c1 — ——_I to the M12 Module (color: black, female: straight, male: angled)
ﬁgi'GND 58190 5 Tailor-made bus cable for double and multi pump operation (color:
354 = purple, male: angled, male: angled)
AIN2 + B7
AIN2 - S @
@onD [
+24V B4
AIN1 + B3
AIN1 - B2
_G_ND Bl
49GND A10 —
NC2 A9
NO2 E A8 — —— DI @
COoM2 A7 —:l - +24V
+24V. A6 — Nr. Function
“GND A5 — 70 M12 Module: Double and multi pump operation
NC1 E Ad é 80 M12 Module: PumpMeter
NO1 A3 —_ — DI -
com1 A2 — -—— 124V @ A M12 Module female A: connection PumpMeter (Modbus)
+24V AL —:l B -
C M12 Module female C: Bus resistor
D M12 Module female D: for Double and multi pump operation (KSB-de-
vice bus)
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Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Etaline: Differential pressure Preset
Etabloc: Discharge pressure
3-11-2-1 | Minimum Pressure -1.00 [bar] Preset
3-11-2-2 | Maximum Pressure 3.00 [bar] Preset
3-11-2-3 | Pressure Unit bar Preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] preset according to spec. Q,H
3-9-8-1 Flow Rate Estimation On Preset
3-5-2-1 Pipe Diameter_Suction Pressure Measuring Point | 40 [mm)] Preset
3-5-2-2 Pipe Diameter_Discharge Pressure Measuring 40 [mm] Preset
Point
3-5-2-3 Height Difference_Pressure Measuring Points 1.00 [m] 0.34 [m]
3-5-2-4 Pressure Measuring Point Positions Distant from pump Close to pump
3-8-4-1 Function M12-Modul Input A PMtr Suction/Discharge Pressure | Preset
3-7-1 Role in Multiple Pump System Master control Preset
3-7-2 Maximum Number of Pumps Running 1 Preset
3-7-4-1 Automatic Pump Changeover Runtime Preset
3-7-4-2 Runtime Prior to Pump Changeover 24 Preset
3-8-6-1 Digital Input 1 Function System Start? Preset
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Configuration of drive 2 (AuxMaster):

Nr. Function
Aux Master drive Or local Or PLC 26 Enable power electronic
27 Ground for digital inputs
STEN 55 11 System start with DI?
- C10 — — -~ "

ey < T 1 @ 28 Operating mode RUN
DGND 8 — 29 Alarm
DICOM1 c7 —:l @ — GND@ ——— GND @ 4 Actual value: tailor-made bus cable for the connection of PumpMeter to
DI5 [ the M12 Module (color: black, female: straight, male: angled)
B:g S 5 Tailor-made bus cable for double and multi pump operation (color: pur-
DI2 c3 ple, male: angled, male: angled)
DIl C2 — _ @
o Ml -4 @ T/
AO1-GND B10
201 9
+24V B8
AIN2 + B7
AIN2 - B6
-®GND B5S
+24V B4
AIN1 + B3
AIN1 - B2
EG;EB /:3110 — Nr. Function
NC2 A9 71 M12 Module: Double and multi pump operation
NO2 % A8 — —— DI @ 81 M12 Module: PumpMeter
com2 A7 /] -~ +24v A M12 Module female A: connection PumpMeter (Modbus)
+24V 26 —
“HC\D 78 — 2 )
NC1 AL c M12 Module female C: for Double and multi pump operation (KSB-device
NO1 ,\_: A3 — —— DI @ bus)
COoM1 A2 ] T +24v D M12 Module female D: Bus resistor
+24V Al —

Nr. Parameter Change value to Pre-settings by factory 2

3-5-2-4 Pressure Measuring Point Positions Distant from pump Close to pump

3-8-4-1 Function M12-Modul Input A PMtr Suction/Discharge Pressure | Preset

3-7-1 Role in Multiple Pump System Master control Preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-

matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive and PumpMeter
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3.25 Closed loop control redundant: Discharge pressure with pressure sensor 4...20mA and PumpMeter each pump

Etaline / Etabloc (2x100%): In a multi pump system with three pumps a constant pressure of 4bar is needed. The 4...20mA pressure sen-
sor with a measurement range of 0-6 bar placed in the manifold is connected in parallel to each analog input 2 of Master and AuxMas-
terl. The AuxMaster can take over control if the Master fails. When connecting a 4...20mA sensor in parallel to all drives the 4...20mA
current signal must be converted to 2...10V voltage signal: therefore the DIP switch of the analog input 2 of the Master must be set to
“ON” 3). Each pump uses PumpMeter as an internal sensor -1 to 6bar, which is not used for the control. The set point is given by the dis-

play.

Nr. Function

2 Actual value: pressure sensor 4...20mA redundant

4 Tailor-made bus cable for the connection of PumpMeter to the M12
Module (color: black, female: straight, male: angled)

5 Tailor-made bus cable for double and multi pump operation (color:
purple, male: angled, male: angled)

6 Sensor PumpMeter suction side

7 Sensor PumpMeter pressure side

A M12 12 Module female A: connection PumpMeter (Modbus)

B -

C M12 Module female C: for Double and multi pump operation (KSB-de-
vice bus) or Bus resistor

D M12 Module female D: for Double and multi pump operation (KSB-de-
vice bus) or Bus resistor
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Configuration of Drive 1 (Master): Nr. Function
16 Enable power electronic
Master drive Or local Or PLC 17 Ground for digital inputs
11 System start with DI?
DI-EN C10 — — «—— DO 2 Actual value: pressure sensor 4...20mA
:%A‘G\/'ND 22 ::l _:F, @ 18 Operating mode RUN
DICOM1 o7 11 @ — GND@ —— GND @ 19 Alarm
DI5 c6 4 Tailor-made bus cable for the connection of PumpMeter to the M12
Dl4 3 Module (color: black, female: straight, male: angled)
B:g z: 5 Tailor-made bus cable for double and multi pump operation (color:
DI1 = 1 1 / DO purple, male: angled, male: angled)
+24V Cl —:l @ ——_I @ - @
'ADI-GND B10
AO1 B9
+24V B8 2 —
AIN2 + B7 o —
AIN2 - B6 —
OGND 85 1
+24V B4
AIN1 + B3 z
AIN1 - B2 m
.G.ND Bl i T
49GND A10 — r. unction
NC2 A9 70 M12 Module: Double and multi pump operation
28512§ ’:3 ] — Db 80 M12 Module: PumpMeter
24V o ::| 1 eav A M12 12 Module female A: connection PumpMeter (Modbus)
“®oo [ - B -
NC1 A4 C M12 Module female C: Bus resistor
NO1 % A3 ] — D D M12 Module female D: for Double and multi pump operation (KSB-de-
COM1 A2 — — +24V .
+24V AL :l vice bus)
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Discharge Pressure Differential pressure
3-11-2-1 Minimum Pressure -1.00 [bar] Preset
3-11-2-2 Maximum Pressure 6.00 [bar] Preset
3-11-2-3 Pressure Unit bar Preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] 4,00 [bar]
3-8-2-1 Analog Input 2 Signal 2...10v3) OFF
3-8-2-2 Analog Input 2 Function Discharge Pressure No Function
3-8-2-3 Analog Input 2 Lower Limit 0.00 [bar] -
3-8-2-4 Analog Input 2 Upper Limit 6.00 [bar] -
3-8-4-1 Function M12 Module Input A PMtr Internal Suction/Discharge Pressure? PMtr Suction/Discharge Pressure
3-7-1 Role in Multiple Pump System Master control Preset
3-7-2 Maximum Number of Pumps Running 1 1
3-7-4-1 Automatic Pump Changeover Runtime OFF
3-7-4-2 Runtime Prior to Pump Changeover 24 Preset
3-8-6-1 Digital Input 1 Function System Start? Preset
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Configuration of Drive 2 (AuxMaster 1):

Nr. Function
AuxMaster drive Or local Or PLC 26 Enable power electronic
27 Ground for digital inputs
DI-EN c10 — ‘ —:[—, ‘ <«—— DO 11 System start with DIV
:%%/ND 22 - @ =7 @ @ 2 Actual value: pressure sensor 4...20mA
DICOM1 1 _:| @ 1 GND@ 1 GND @ 28 Operating mode RUN
DI5 c6 29 Alarm
D14 cs 4 Tailor-made bus cable for the connection of PumpMeter to the M12
B:g z: Module (color: black, female: straight, male: angled)
DI1 & _ _ e - DO @ 5 Tailor-made bus cable for double and multi pump operation (color:
+24V c1 _:l @ _—_I @ purple, male: angled, male: angled)
'ADI-GND B10
A1 69
+24V B8 . —_——
AIN2 + B7 mo —_— @
AIN2 - B6 —
oo [es H -
+24V B4
AIN1 + B3 :
AIN1 - B2
Q_ND B1
49GND A10 —
NC2 A9 Nr. Function
NO2 E A8 ] ] DI 72 M12 Module: Double and multi pump operation
ComM2 AT — - 24V
+24V A6 1] 82 M12 Module: PumpMeter
Z®GND A5 — A M12 12 Module female A: connection PumpMeter (Modbus)
NCL 4 B }
ggﬁAlE 22 : : +D£4V C M12 Module female C: for Double and multi pump operation (KSB-de-
+24V AL 11 vice bus)
D M12 Module female D: Bus resistor
Nr. Parameter Change value to Pre-settings by factory 2
3-7-1 Role in Multiple Pump System Master control Preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)

2) Pre-settings for completely assembled pump, motor, drive

3) On all drives will be the 4...20mA signal converted to 2...10V signal, if the DIP switch in the Master is set to ,,ON“

4) If PumpMeter is only used as an internal measured variable at input A of the M12 module (via Modbus) and not for control, the Func-
tion M12 Module Input A parameter (3-8-4-1) must be set to PMtr Internal Suction/Discharge Pressure.
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4. Multi pump operation

4.1 Multi pump operation — Open loop control

41.1 Open loop control: control value at display

Three Maximum Number of Pumps Running in parallel with a fixed speed of 2000 1/min. The nominal speed of the 2 pole motor is 2950
1/min. The set point is given by the display.

Drive 1 (Master)  Drive 2 (Slave)

Configuration of drive 1 (Master):

Drive 3 (Slave)

Master drive Or local Or PLC LIE Ednction -
16 Enable power electronic
17 Ground for digital inputs

DIEN o T T—Hh T P9 (o) | [ System start with DIV
OEND <o 1 2 Actual value: differential pressure sensor 4...20mA
DicCOM1 c7 - @ — GND@ _ GND@ 18 Operating mode RUN
DIS ce 19 Alarm
B:g Ei 5 Tailor-made bus cable for double and multi pump operation (color:
DI2 3 purple, male: angled, male: angled)
DI1 c2 — _
VI | R N ] R i I €
AOTGND  [B10 ®
AO1 B9
324V B8
AIN2 + B7
AIN2 - B6
-GND B5
324V B4
AINL + B3
AIN1 - B2 Nr. Function
_G,ND B1 70 M12 Module: Double and multi pump operation
NZGND /;190 ] 80 M12 Module: PumpMeter
NO2 ,\_: A8 — —— DI A -
COM2 A7 —:l -—— +24V B
%X A6 7 C M12 Module female C: Bus resistor
NClGND 2? ] D M12 Module female D: for Double and multi pump operation (KSB-de-
NO1 % A3 — — > DI vice bus)
COoM1 A2 — - +24V
+24V Al _:l

Nr. Parameter Change value to Pre-settings by factory 2

3-6-1 Type of Control OFF (Open-loop Control) Preset

3-2-2-1 Minimum Motor Speed 500 [1/min] Preset

3-2-2-2 Maximum Motor Speed 2950 [1/min] Preset

1-3-3 Control Value (Open-loop Control) 2000 [1/min] motor specific

3-7-1 Role in Multiple Pump System Master control Preset

3-7-2 Maximum Number of Pumps Running 3 1

3-8-6-1 Digital Input 1 Function System Start? Preset
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Configuration of drive 2 (Slave):

Slave drive Or local Or PLC Nr. Function
26 Enable power electronic
DIEN h 0 0 - 56 27 Ground for digital inputs
+24V o 1 _:F, @ 11 System start with DIV
HGND Ccs — 28 Operating mode RUN
bicowr [ @) eND(7)|  —— oNo(27) | [ Alarm
DI4 zg 5 Tailor-made bus cable for double and multi pump operation (color:
DI3 c4 purple, male: angled, male: angled)
DI2 C3
Di1 Cc2
+24V Cl
AOI-GND  [B10 @
A0L &9
+24V B8
AIN2 + B7
AIN2 - B6
oD [Es
+24V B4
AIN1 + B3
AIN1 - B2 Nr. Function
gsg ABllo | 71 M12 Module: Double and multi pump operation
NG2 o 81 M12 Module: PumpMeter
NO2 E A8 — —— DI A -
COM2 A7 _:l -—— 24V B -
%LGV'ND i: : C M12 Module female C: for Double and multi pump operation (KSB-de-
NC1 A4 vice bus)
NO1 ,\__' A3 —— DI D M12 Module female D: for Double and multi pump operation (KSB-de-
com1l A2 _:l -~ 424V vice bus)
+24V Al —
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control OFF (Open-loop Control) Preset
3-2-2-1 Minimum Motor Speed 500 [1/min] Preset
3-2-2-2 Maximum Motor Speed 2950 [1/min] Preset
3-7-1 Role in Multiple Pump System Auxiliary Control Master control
3-7-2 Maximum Number of Pumps Running 3 1
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Configuration of drive 3 (Slave):

Slave drive Or local Or PLC Nr. Function
36 Enable power electronic
DI-EN C10 — — «—— DO 37 Ground for digital inputs
:%45\;/ND o 1 _:f-, @ 11 System start with DIV
Cc8 —_— "
DIcOML = T @ | GND@ | GND@ 38 Operating mode RUN
DI5 c6 39 Alarm
Dl4 c5 5 Tailor-made bus cable for double and multi pump operation (color:
DI3 c4 purple, male: angled, male: angled)
DI2 C3
DI1 Cc2
24y o1
AO1-GND B10
201 &
+24V B8
AIN2 + B7
AIN2 - B6
-®GND B5S
+24V B4
AIN1 + B3
AIN1 -
GGND 2? Nr. Function
-G'ND AL0 — @ 72 M12 Module: Double and multi pump operation
NC2 A9 ‘ 82 M12 Module: PumpMeter
NO2 ,\__- A8 —E—I —— DI A N
COM2 A7 —:l - 124V
24y 8 - 8 -
“&HGND A5 — C M12 Module female C: for Double and multi pump operation (KSB-de-
NC1 A4 vice bus
NO1 {- A3 —r— DI ) . 7
D M12 Module female D: Bus resistor
COoM1 A2 —:l - +24V
+24V Al —
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control OFF (Open-loop Control) Preset
3-2-2-1 Minimum Motor Speed 500 [1/min] Preset
3-2-2-2 Maximum Motor Speed 2950 [1/min] Preset
3-7-1 Role in Multiple Pump System Aucxiliary Control Master control
3-7-2 Maximum Number of Pumps Running 3 1

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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4.2

Multi pump operation - closed loop control

All the examples shown here can be extended up to 6 PumpDrives.
All pumps can be master, by connecting to them the signal of a sensor and a system start.
For a redundant operation, we recommend the application starting on chapter 4.2.3 .

4.2.1

Closed loop control: pressure with pressure sensor 4...20 mA

In a multi pump operation with three pumps a constant pressure of 4 bar is needed. The 4...20mA differential pressure sensor with a
measurement range of 0-6 bar placed in the manifold is connected to analog input 2 of the Master. The set point is given by the display.

Master

Configuration of

Drive 2 (Slave)
drive 1 (Master):

Master drive Or local Or PLC —
Nr. Function
16 Enable power electronic
DI-EN C10 — — «—— DO 17 Ground for digital inputs
+24V. o -] —:F, @ 11 System start with DIV
-IgleGONIVIIDl zj M @ — GND@ ——— GND @ 2 Actual value: differential pressure sensor 4..20mA
DI5 C6 18 Operating mode RUN
DI4 c5 19 Alarm
g:g Eg 5 Tailor-made bus cable for double and multi pump operation (color:
DI1 & 1 _ «——— DO purple, male: angled, male: angled)
D B O ® T/ @ ®
'ADI-GND B10 @
AO1 B9
F24V B3 —
AIN2 + B7 —
AIN2 - B6 —
@ono [ -
+24V B4
AIN1 + B3
A'Né,;‘D 82 Nr. Function
TB'ND ;110 1 70 M12 Module: Double and multi pump operation
NC2 A9 80 M12 Module: PumpMeter
NO2 ,'\_: A8 —g—l — DI A R
COoM2 A7 —_ -——— 24V
+24V A6 1 * B ~
®GND 5 ! C M12 Module female C: Bus resistor
NC1 A4 D M12 Module female D: for Double and multi pump operation (KSB-de-
ggbll\_: A3 — - D£4V vice bus)
A2 — -

+24V Al :l

Nr. Parameter Change value to Pre-settings by factory 2

3-6-1 Type of Control Discharge Pressure OFF (Open-loop Control)

3-11-2-1 Minimum Pressure 0.00 [bar] -1,00 [bar]

3-11-2-2 Maximum Pressure 6.00 [bar] 999,99 [bar]

3-11-2-3 Pressure Unit bar Preset

1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] 0,00 [bar]

3-8-2-1 Analog Input 2 Signal 4..20mA OFF

3-8-2-2 Analog Input 2 Function Discharge Pressure No Function

3-8-2-3 Analog Input 2 Lower Limit 0.00 [bar] -

3-8-2-4 Analog Input 2 Upper Limit 6.00 [bar] -

3-7-1 Role in Multiple Pump System Master control Preset

3-7-2 Maximum Number of Pumps Running 3 1

3-8-6-1 Digital Input 1 Function System Start?) Preset
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Configuration of drive 2 and 3 (Slave):

+24V AL —

vice bus)

Slave drive Or local Or PLC Nr. Function
26 Enable power electronic
27 Ground for digital inputs
DI-EN C10 — — [— DO
+24V clg 11 _j = @ 11 System start with DIV
SHGND Ccs - @ 28 Operating mode RUN
DICOM1 c7 — — GND@ —_ GND@ 29 Alarm
g:i gg 5 Tailor-made bus cable for double and multi pump operation (color:
DI3 ) purple, male: angled, male: angled)
DI2 C3
Di1 Cc2
24, o ®
AO1-GND B10
AOL B9
+24V B8
AIN2 + B7
AIN2 - B6
oD [Es
+24V B4
AIN1 + B3
AIN1 - B2 Nr. Function
.gmg :‘110 71 M12 Module: Double and multi pump operation
81 M12 Module: PumpMeter
NC2 A9
NO2 lE A8 — —— DI A -
com2 AT —:l - +24V B -
%‘a\{ND 2: : C M12 Module female C: for Double and multi pump operation (KSB-de-
NC1 A4 vice bus)
NO1 ,\__' A3 — —— DI D M12 Module female D: for Double and multi pump operation (KSB-de-
CcoM1 A2 _:l -~ 424V

Nr. Parameter Change value to Pre-settings by factory 2
3-7-1 Role in Multiple Pump System Auxiliary Control Master control
3-7-2 Maximum Number of Pumps Running 3 1

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)

2) Pre-settings for completely assembled pump, motor,

M12 Module Drive 3:

drive.

Function

72

M12 Module: Double and multi pump operation

82

M12 Module: PumpMeter

M12 Module female C: for Double and multi pump operation (KSB-de-
vice bus)

M12 Module female D: Bus resistor
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4.2.2 Closed loop control redundant: pressure with pressure sensor 4...20 mA

In a multi pump operation with three pumps a constant pressure of 4 bar is needed. The 4...20mA pressure sensor with a measurement
range of 0-6 bar placed in the manifold is connected in parallel to each analog input 2 of Master and AuxMaster. The AuxMaster can take
over control if the Master fails. When connecting a 4...20mA sensor in parallel to both drives the 4...20mA current signal must be con-
verted to 2...10V voltage signal: therefore the DIP switch of the analog input 2 of the Master must be set to “ON” 3), The set point is given
by the display.

Drive 1 (Master)  Drive 2 (Slave) Drive 3 (Slave)
Configuration of drive 1 (Master):
Master drive Or local Or PLC NIZ Eunction
16 Enable power electronic
DI-EN c10 — — «—— Do 17 Ground for digital inputs
%4_\/_ ) 1 —:F, @ 11 System start with DIV
GND c8 — 2 Actual value: pressure sensor 4...20mA
B:gOMl z; _:l @ ] GND@ —T— ©ND @ 18 Operating mode RUN
DI4 C5 19 Alarm
DI3 c4 5 Tailor-made bus cable for double and multi pump operation (color:
Di2 c3 le, male: angled, male: angled)
DI1 c2 — I «— DO purpe, -
n, El me o/ @ @
/AOT-GND B10 @
AO1 B9
324V B8 =z —
AIN2 + B7 mo —
AIN2 - B6 —_
DGND 85 —
+24V B4
AIN1 + B3 i
AIN1 - B2 m
I-OGND Bl
a)GND A10 — Nr. Function
mgg ,\_: A9 é 70 M12 Module: Double and multi pump operation
com2 23 : IE£4V 80 M12 Module: PumpMeter
%1_\/ A6 —:l A -
GND A5 — B -
mgi l\_: i: _ é | B C M12 Module female C: Bus resistor
CcoM1 2 1 — 24V D M12 Module female D: for Double and multi pump operation (KSB-de-
+24V AL :l vice bus)
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Discharge Pressure OFF (Open-loop Control)
3-11-2-1 Minimum Pressure 0.00 [bar] -1,00 [bar]
3-11-2-2 Maximum Pressure 6.00 [bar] 999,99 [bar]
3-11-2-3 Pressure Unit bar Preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] 0,00 [bar]
3-8-2-1 Analog Input 2 Signal 2...10v3 OFF
3-8-2-2 Analog Input 2 Function Discharge Pressure No Function
3-8-2-3 Analog Input 2 Lower Limit 0.00 [bar] -
3-8-2-4 Analog Input 2 Upper Limit 6.00 [bar] -
3-7-1 Role in Multiple Pump System Master control Preset
3-7-2 Maximum Number of Pumps Running 3 1
3-8-6-1 Digital Input 1 Function System Start?) Preset
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Configuration of drive 2 (AuxMaster):

Aux Master drive Or local Or PLC Nr. Function
26 Enable power electronic

DI-EN c10 1 1 «— DO 27 Ground for digital inputs
;%4_\/' [ 11 —:F, @ 11 System start with DIV

GND cs — -

_:l | | 2 Actual value: pressure sensor 4...20mA
B:gOMl 2: @ GND@ GND @ 28 Operating mode RUN
DI4 C5 29 Alarm
DI3 c4 5 Tailor-made bus cable for double and multi pump operation (color:
D12 c3 le, male: angled, male: angled)
DI1 — _ —— DO PUTPe, -
o, Bl O ® I/ @ 7 @
AOI-GND  [B10 @
AOL B9
+24V B8 z —_——
AIN2 + B7 uo L @
AIN2 - B6 —
IOGND B5 —1—4—
+24V B4
AINL + B3 :
AIN1 - B2 n
9'ND T ?1r :;ITZCtI:/Tnd le: Double and multi i
4yGND A10 —_— odule: Double and multi pump operatlon

NC2 A9 le:
NG? ,\—__ = | § i . il 1\/I12 Module: PumpMeter
COoM2 A7 — - +24V
fgv A6 _:l B -
EE) A5 — C M12 Module female C: for Double and multi pump operation (KSB-de-
NC1 - A4 vice bus)
NO1 { A3 ] és —T— D D M12 Module female D: for Double and multi pump operation (KSB-de-
COoM1 A2 — - 24V
+24V m ] vice bus)

Nr. Parameter Change value to Pre-settings by factory 2

3-6-1 Type of Control Discharge Pressure OFF (Open-loop Control)

3-11-2-1 Minimum Pressure 0.00 [bar] -1,00 [bar]

3-11-2-2 Maximum Pressure 6.00 [bar] 999,99 [bar]

3-11-2-3 Pressure Unit bar Preset

1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] 0,00 [bar]

3-8-2-1 Analog Input 2 Signal 2..10Vv3) OFF

3-8-2-2 Analog Input 2 Function Discharge Pressure No Function

3-8-2-3 Analog Input 2 Lower Limit 0.00 [bar] -

3-8-2-4 Analog Input 2 Upper Limit 6.00 [bar] -

3-7-1 Role in Multiple Pump System Master control Preset

3-7-2 Maximum Number of Pumps Running 3 1

3-8-6-1 Digital Input 1 Function System Start? Preset
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Configuration of drive 3 (Slave):

Slave drive Or local Or PLC
Nr. Function

DI-EN €10 — — <«—— DO 36 Enable power electronic
b feg 3 G T/ (59)| | 25— fnable power clec
B30 5 ] round for digital inputs
DICOM1 7 _:l @ — GND@ N I GND@ 11 System start with DI?
DI5 c6 38 Operating mode RUN
B:g cs 39 Alarm

ca
DI2 ) 5 Tailor-made bus cable for double and multi pump operation (color:
DI1 2 purple, male: angled, male: angled)
+24V. C1
AO1-GND B10
201 59
+24V B8
AIN2 + B7
AIN2 - B6
oo [
+24V B4
AIN1 + B3
AIN1 - B2

DeND o1
4yGND

Function

M12 Module: Double and multi pump operation

M12 Module: PumpMeter

M12 Module female C: for Double and multi pump operation (KSB-de-
vice bus)

AL0 —
NC2 A9 Nr.
NO2 ,\_: A8 — —— DI 72
com2 A7 —:l - 24V 82
+24V A6 —
“HGND A5 — A
NC1L A B
NO1 % A3 — —— DI C
COM1 A2 —:l - 424V
+24V Al —
D

M12 Module female D: Bus resistor

Nr. Parameter

Change value to

Pre-settings by factory 2

3-7-1 Role in Multiple Pump System

Auxiliary Control

Master control

3-7-2 Maximum Number of Pumps Running

3

1

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive

3) On all drives will be the 4...20mA signal converted to 2...10V signal, if the DIP switch in the Master is set to ,,ON“
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423 Closed loop control redundant: pressure with pressure sensor 4...20 mA via M12 module

In a multi pump operation with three pumps a constant pressure of 4 bar is needed. A 4...20mA pressure sensor with a measurement
range of 0-6 bar placed in the manifold is connected to the M12 module by an A-coded male plug. The signal is sent to both AuxMasters
with the crosslink cables. Therefore the CURR-IN DIP switch of the M12 module must be set to “OFF”. If the master failed, the signal will

be sent to the other drives through the crosslink cable. The role of master will be taken from an AuxMaster.

The set point is given by the display.

Drive 1 (Master) Drive 2 (AuxMaster 1) Drive 3 (AuxMaster 2)
) Nr. Function
Assignment M 12 male plug of the sensor 2 Actual value: pressure sensor 4...20mA redundant
5 Tailor-made bus cable for double and multi pump operation (color:
purple, male: angled, male: angled)
+24 % ~
A M12 Module female A: connection for the pressure sensor
SND 1 B M12 Module female B: connection crosslink cable
S chirm C M12 Module female C: for Double and multi pump operation (KSB-de-

vice bus) or Bus resistor

vice bus) or Bus resistor

D M12 Module female D: for Double and multi pump operation (KSB-de-

Variant 2: Multi pump operation with redundant sensor 2 Master, 1 slave

For this variant there is no need of changing the DIP switches of the M12 modules, there is no crosslink cable.

Drive 1 (Master) Drive 2 (AuxMaster 1) Drive 3 (Slave)
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Nr. Function
Configuration of drive 1 (Master): 36 Enable power electronic
Master drive Or local Or PLC 37 Ground for digital inputs
11 System start with DI?
38 Operating mode RUN
DI-EN cio _/F.I | «——— DO i
+24V s o E 39 Alarm -
“HGND ce . | 4 Sensor with M12 plug
DICOMA1 7 @ GND@ | ——— GND @ 5 Tailor-made bus cable for double and multi pump operation
DI5 C6 H (color: purple, male: angled, male: angled)
g:g 5 ! 6 tailor-made crosslink bus cable
c4 ' | i
H ! 1 (color: black, female: angled, male: angled)
DI2 c3 : ! i
| a— DO i
b1 c2 ] ] i T @ i
+24V ci @ @ P i
ADT-GND  [E10 P :
AO1 B9 ' | !
324V 88 ! H
AIN2 + 87 P f
AIN2 - B6 : ! :
“@oNp [ P i
24V B4 P i
AINT + ES P E
AINT - 82 | i | _
ADGND B1 : 3 ! Nr. Function
-AOGND A10 1 70 M12 Module: Double and multi pump operation
NC2 A . : 80 M12 Module: PumpMeter
S E = i : ol i A M12 Module female A: connection for the pressure sensor with M12
com2 a7 —] | oe— s2av : P
+24Y [ | plug
“GND A5 ; B M12 Module female B: connection crosslink cable
mgl l\_: Ad é C M12 Module female C: Bus resistor
COM1 ii i ?ZIMV D M12 Module female D: for Double and multi pump operation (KSB-de-
24y [ : 77777777777777777777 777777777777777777777 vice bus)
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Discharge Pressure Differential pressure
3-11-2-1 Minimum Pressure 0.00 [bar] -1,00 [bar]
3-11-2-2 Maximum Pressure 6.00 [bar] 999,99 [bar]
3-11-2-3 Pressure Unit bar Preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] 0,00 [bar]
3-8-4-1 Function M12 Module Input A Discharge Pressure Preset
3-8-4-2 Lower Limit M12 Module Input A 0.00 [bar] -
3-8-4-3 Upper Limit M12 Module Input A 6.00 [bar] -
3-8-6-1 Digital Input 1 Function System Start? Preset
3-9-1 Broken Wire Detection
3-9-1-1 Response to Failure Fixed Speed All Pumps OFF
3-9-1-2 Time Delay 0,5s preset
3-9-1-3 Speed During Failure 500 - 4200 Parameter 3-2-2-1 Minimum Motor
Speed

With the activation of the broken wire detection an emergency control can be realized with a fixed speed. For this define a speed under
parameter 3-9-1-3 with which your system can run. The PumpDrive will announce the following in case the sensor fails: broken wire,

failure actual value, no main pump

DIP Switch M 12 Module Drive 1

= 2
g e
ZvL
uln
N O

Dip switch select from
factory
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Configuration of drive 2 (AuxMaster):

Aux Master drive Or local Or PLC Nr. Function
36 Enable power electronic

S ERT Ty e e B e | e TR AN 37 Ground for digital inputs
DI-EN cio [l - —"FI | -—— DO
+24V Ca | . | : 11 System start with DIV
“DGND cs —'—I @ 28 Operating mode RUN
DICOM1 c7 i GND i GND
DI5 Ch | @ (: ) 29 Alarm :
Dia = | 4 Sensor with M12 plug
DI3 c4 ' 5 Tailor-made bus cable for double and multi pump operation (color:
Di2 3 3 —_ —— purple, male: angled, male: angled)
DI c2 i @ 1 @ : po @
+24V o1 ! '
AO1-GND B10
201 55
24V 3
AIN2 + B7
AIN2 - B6
-®GND &5
+24V B4
AINT + B3
AlNériD E? Nr Function
—@éND A0 71 M12 Module: Double and multi pump operation
NC2 A9 81 M12 Module: PumpMeter
iNO2 {' i — D A M12 Module female A: connection crosslink cable
COom2 AT - +24V " "
+24V I :] B M12 Module female B: connection crosslink cable
“GHGND 5 C M12 Module female C: for Double and multi pump operation (KSB-de-
NCA1 - Iy vice bus)
NO1 l\__ i Dl D M12 Module female D: for Double and multi pump operation (KSB-de-
COM1 A2 -— 424V A
+24V o 1 vice bus)

Nr. Parameter Change value to Pre-settings by factory 2

3-7-1 Role in Multiple Pump System Master control Preset

3-7-2 Maximum Number of Pumps Run- 3 1

ning

DIP Switch M 12 Module Drive 2

z s
=
%u’u
o
¢ I
=

ul
N O

Variant 2: redundant sensor

=W | o CURR-IN
Om |~ |485-TRM

The application parameters will be transferred from the master to all other connected PumpDrives. For this purpose turn all PumpDrive

on and connect first the bus cables and terminators.

Option 2: parameterize the Master and leave all other PumpDrive without power supply, then connect bus cable and terminators, and

finally turn the PumpDrives on.

In the case that the parameters haven’t been transferred, the bus cable may be improperly assembled or one of the M 12 plugs is bro-

ken.

You can remove the bus cable from the PumpDrive while the PumpDrives are switched on. When you connect the cable again all Pump-
Drives should do a reboot. If this is not the case the M 12 modules must be checked.
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Configuration of drive 3 (AuxMaster 2):

Nr. Function
36 Enable power electronic
37 Ground for digital inputs
DI-EN — : j o —H0O 11 System start with DIV
:%:LVND — | 38 Operating mode RUN
DICOMA — @ S — GND@E GND @ 39 Alarm
DI5 | i 4
Di4 5 Tailor-made bus cable for double and multi pump operation (color:
g;g | 1 purple, male: angled, male: angled)
— " D oe—
DI ] @ ] @ i po @
F24v | 3 :
ADT-GND 3 i i
AO1, i i !
+24V | ; i
IAINZ + | | i
IAIN2 - i : :
ZBOND 3 1 |
24 | | |
TAINT + H
iAIN‘I - Nr. Function
-DGND : i - -
ZHEND : i 72 M12 Module: Double and multi pump operation
INC2 | i 82 M12 Module: PumpMeter
‘28555 | o D£4V A M12 Module female A: connection crosslink cable
| i | ——
+24V ‘ —_1 : B -
§:®(_3'ND i C M12 Module female C: for Double and multi pump operation (KSB-de-
INCA1 i vice bus)
28’1\/‘1'\_: — D2I4v D M12 Module female D: Bus resistor
-—
RV v ) — T
Nr. Parameter Change value to Pre-settings by factory 2
3-7-1 Role in Multiple Pump System Master control Preset
Variant 2
3-7-1 Role in Multiple Pump System Auxiliary Control
3-7-2 Maximum Number of Pumps Run- 3 1
ning

DIP Switch M 12 Module Drive 3

=z [ B « | CURR-IN
Olm |~ 485TRM

Variant 2 redundant Sensor

=W | | CURR-IN
Om |~ |485-TRM

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive

3) On all drives will be the 4...20mA signal converted to 2...10V signal, if the DIP switch in the Master is set to ,,ON“

4) If there is a crosslink cable (the sensor signal goes also to the second and third drive) only one DIP Switch CURR IN should be at ON.

With it the 4-20mA signal is converted to 2-10V signal.

5) By the use of a redundant sensor the DIP remains at ON,

In the variant 2 all parameters are set identically.

The auxiliary control will not consider and evaluate the values that are coming from the M12 module.

Start system digital input 1 (11) will be omitted.
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424 Closed loop control redundant: PumpMeter each pump

In a multi pump system with three pumps a constant pressure of 4 bar is needed. The AuxMaster 1 or 2 can take over control if the Mas-
ter fails. The discharge pressure sensors must be placed above the non-return valve. The set point is given by the display.

Nr.

Function

Tailor-made bus cable for the connection of PumpMeter to the M12
Module (color: black, female: straight, male: angled)

Tailor-made bus cable for double and multi pump operation (color:
purple, male: angled, male: angled)

Sensor PumpMeter suction side

Sensor PumpMeter pressure side

M12 12 Module female A: connection PumpMeter (Modbus)

O|m (>N

M12 Module female C: for Double and multi pump operation (KSB-de-
vice bus) or Bus resistor

M12 Module female D: for Double and multi pump operation (KSB-de-
vice bus) or Bus resistor

2016-10-20

2016-10-20 PDrv2_Application_Guide_rev_1_5.docx Page 69 of 98




ksB O.

Application Guide PumpDrive 2

Version 1.5

Configuration of Drive 1 (Master):

Master drive Or local Or PLC Nr: Function
36 Enable power electronic
DI-EN —_I‘ 36 ——"[—I < DO 37 Ground for digital inputs
;ﬁ%;gND i O : 11 System start with DI?
DICOM1 @ GND@E GND @ 38 Operating mode RUN
DI5 3 ! 39 Alarm
Di4 4 Tailor-made bus cable for the connection of PumpMeter to the M12
g:g Module (color: black, female: straight, male: angled)
EDH ——| @ —/—l @ <+——— DO @ 5 Tailor-made bus cable for double and multi pump operation (color:
1424V I ; purple, male: angled, male: angled)
ADT-GND | :
AO1 i
I ; O
AIN2 + :
AINZ - !
—HGND i
+24V i
AINT + :
AIN1 - i
ZDGND i
AWGND !
INC2 : -
iNOZ2 {_ @ — D Nr. Function : :
comz :] — 124V 70 M12 Module: Double and multi pump operation
+24V ; 80 M12 Module: PumpMeter
-WGND : A M12 12 Module female A: connection PumpMeter (Modbus)
! b ol ©® ., -
COM1 :l -— 24V C M12 Module female C: Bus resistor
24v A W D M12 Module female D: for Double and multi pump operation (KSB-de-
vice bus)
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Discharge Pressure Differential pressure
3-11-2-1 | Minimum Pressure -1.00 [bar] Preset
3-11-2-2 | Maximum Pressure 10.00 [bar] Preset
3-11-2-3 | Pressure Unit bar Preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] 4,00 [bar]
3-8-4- Function M12 Module Input A PMtr Suction/ Dis- Preset
1 charge Pressure®
3-8-4-2 Lower Limit M12 Module Input A -1.00 [bar]
3-8-4-3 Upper Limit M12 Module Input A 10.00 [bar] Preset
3-5-2-1 Pipe Diameter Suction Pressure Measuring Point 40 mm Preset
3-5-2-2 Pipe Diameter Discharge Pressure Measuring Point 40 mm Preset
3-5-2-3 Height Difference_Pressure Measuring Points 1,00 m 0,34 m
3-5-2-4 Pressure Measuring Point Positions Distant from Pump Close to Pump

The application parameters will be transferred from the master to all other connected PumpDrives. For this purpose turn all PumpDrive
on and connect first the bus cables and terminators.
Option 2: parameterize the Master and leave all other PumpDrive without power supply, then connect bus cable and terminators, and
finally turn the PumpDrives on.

In the case that the parameters haven’t been transferred, the bus cable may be improperly assembled or one of the M 12 plugs is bro-

ken.

You can remove the bus cable from the PumpDrive while the PumpDrives are switched on. When you connect the cable again all Pump-
Drives should do a reboot. If this is not the case the M 12 modules must be checked.
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Configuration of Drive 2 (AuxMaster 1):

Aux Master 1 drive Or local Or PLC B BIDEEoN
36 Enable power electronic
e 1 I e e T 37 Ground for digital inputs
DI-EN —_— FI | +——0y DO
24V | 11 System start with DIV
“HEND 38 Operating mode RUN
DICOM! GND(3T) | eND(37) 39 Alarm
g:i 4 Tailor-made bus cable for the connection of PumpMeter to the M12
DI3 Module (color: black, female: straight, male: angled)
DI2 - | 5 Tailor-made bus cable for double and multi pump operation (color:
| — DO
9‘211\.' ] @ @ purple, male: angled, male: angled)
ADT-GND §
A01 i
324 3
{AIN2 + i
IAIN2 -
-@GND |
24 |
AIN1T + |
AINT - i
ZPGND 3
“GND 3
NC2
NO2 l{- g—' [ —— DI Nr. Function
S;’mz ] -— 24V 71 M12 Module: Double and multi pump operation
~HGND i 81 M12 Module: PumpMeter
INC1 i A M12 12 Module female A: connection PumpMeter (Modbus)
INO1 "E | — DI B B
'COM1 | a—— 24V - - -
oy C Mlz Module female C: for Double and multi pump operation (KSB-de-
"""""""""""""""""""""""""""""""""" vice bus)
D M12 Module female D: for Double and multi pump operation (KSB-de-
vice bus)

Nr. Parameter Change value to Pre-settings by factory 2

3-7-1 Role in Multiple Pump System Master control Preset

3-7-2 Maximum Number of Pumps Running | 3 1
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Configuration of Drive 3 (AuxMaster 2):

AuxMaster 2 drive Or local Or PLC Nr. Function
36 Enable power electronic
DIEN o I[D : . - [5[6) 37 Ground for digital inputs
24V cs I ; | 11 System start with DIV
ND cs [ —'—I : 38 Actual value: pressure sensor 4...20mA
BEOW g; @ GND@ GND @ 39 Operating mode RUN
Did o5 4 Tailor-made bus cable for the connection of PumpMeter to the M12
DI3 c4 [l 1 i Module (color: black, female: straight, male: angled)
Di2 c3 Il i g 5 5 Tailor-made bus cable for double and multi tion (color:
2 — | «—— DO (:) pump operation (color:

92‘11\/ z; N ¥ @ 1 @ ; purple, male: angled, male: angled)
ADT-GND (B0 [ | i
AOT = ) ;
24V se [} :
{AIN2 + &7 [l !
IAIN2 - ER)] :
“@ono [ a
+24V B4 ;
AINT + B3 !
AINT - 5z | i
“@cno e ) e
-AIGND 210 ][} i
NC2 D) Nr. Function
NO2 E A2 ‘ —_— DI 72 M12 Module: Double and multi pump operation
ngz ié I ] ] 24V 82 M12 Module: PumpMeter
®GND 26 1) A M12 12 Module female A: connection PumpMeter (Modbus)
INC1 = [ i B -
1NO1 'E ail : > DI C M12 Module female C: for Double and multi pump operation (KSB-de-
COM1 A2 :l | — 24V ice b
24y " vice bus)
"""""""""""""""""""""""""""""""""""""""" D M12 Module female D: Bus resistor

Nr. Parameter Change value to Pre-settings by factory 2

3-7-1 Role in Multiple Pump System Master control Preset

3-7-2 Maximum Number of Pumps Running | 3 1

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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4.2.5

Switching on and off of pumps in multiple pump operation

The switching on and off in multiple pump operation works based on the speed limit as well as the overload and partial load detection.
For this reason, it is important to set the correct parameters related to the flow rate estimation and limit values.

With the learning function it is possible to do an optimization of the flow rate estimation that is important when parameter 3.5.2.4 is set
to “distant from pump” and when having a flat characteristic curve.

Nr. Parameter Change value to Pre-settings by factory 2
3-4-3-30 | Low Flow Limit Flow Rate in % Qopt 30% Preset (Switching off the pumps)
3-4-3-31 | Overload Limit Flow Rate in % Q6 98% Preset (Switching on the pumps)
(Qmax)
3-5-2-1 Pipe Diameter Suction Pressure 40 [mm] Preset
Measuring Point
3-5-2-2 Pipe Diameter Discharge Pressure 40 [mm] Preset
Measuring Point
3-5-2-3 Height Difference_Pressure Measur- 1,00 [m] 0,34 [m]
ing Points
3-5-2-4 Pressure Measuring Point Positions Distant from Pump Close to Pump
3-7-3-1 Min. Time Start 10s Preset
3-7-3-2 Min. Time Stop 20s Preset
3-7-3-3 Start Speed 90-95% 100%
3-7-3-4 Stop Speed 50% May vary according to local conditions.
3-7-3-5 Start Flow Rate 95 % Preset
3-9-8-1 Flow Rate Estimation ON Preset
Optimization of flow rate estimation | Close discharge-side valves Remove System start, set Drive in auto-
matic mode
3-9-6-3 Start Learning Function The frequency inverter activates 5 | If the parameter in Pactware is not visi-
speed points and saves the asso- ble read again parameters of the drive.
ciated mechanical power values.
3-9-6-1 Hydraulic Blockage Limit 0 (Deactivate) 110
3-9-6-2 Dry Run Time Limit 0 (Deactivate) 85

The start speed should not be 100%, so that the Drive can control until the next pump switches on.
With the parameters 3-7-3-1 and 3-7-3-2 may be delayed the switching on and off of the pumps, in case the pumps are always switching
on and off when the load changes.
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5.  Pump functionality
5.1 Open loop Control

5.1.1 Open loop control: 3 fix speed selected by digital switches

A fixed speed of 2000 1/min should be set on the display. The nominal speed of the 2 pole motor is 2950 1/min.
3 additional fixed speeds and OFF should be selectable by local digital switches:

DI 1: Automatic DI 2: Control DI 3: Control DI 4: Control

start system digital (Bit 0) digital (Bit 1) digital (Bit 2)
Off all inputs 0 Off 0 0 0 0
Automatic only Digin 1in 1 Automatic 0 1 0 0
Fix speed 1: 2950 1/min Hand (Fix speed 1) 0 1 1 0
Fix speed 2: 2213 1/min Hand (Fix speed 2) 0 1 0 1
Fix speed 3: 1475 1/min Hand (Fix speed 3) (1] 1 1 1

Info: by selecting a fixed speed the drive changes to manual operation. The Auto button at the display is then out of function (see also
control point concept)

PumpDrive 2 drive Or local Or PLC

DI-EN co I

+24V ca I - |

ZHGEND ce '

DICOM1 o7 : :

DI5 co : {

DI4 a5 I[] i :

DI3 ca —" 3

DI2 ca ] {13}

D1 o2 - :

24V, Il ; |

AOT-GND  [B10 : Nr. Function

AO1 E : ; -

oAV = | ' 16 Enable power electronic

AIN2 + B7 ] 17 Ground for digital inputs

AIN2 - B6 14 Digital control(Bit 0)

“BCND 55 i 13 Digital control(Bit 1)

124V D : = -

AINT + B3 : 12 Digital control(Bit 2)

AINT - B2 ! : 11 System start with DI

GND 51 18 Operating mode RUN

a@:gND 1:190 | 19 Alarm

NO2 E AS , ——= DI @

comz T . L e—— 24V

24y [ — !
GND 75

;\J®é1 Y

NO1 E =Rl : — Dl @

COM1 A2 - -— +24V

Y vxn ) R S S [ I T
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control OFF (Open-loop Control) Preset
3-2-2-1 Minimum Motor Speed 500 [1/min] Preset
3-2-2-2 Maximum Motor Speed 2950 [1/min] Preset
1-3-3 Control Value (Open-loop Control) 2000 [1/min] 500 [1/min]
3-6-5-1 Fixed speed 1 2950 [1/min] 500 [1/min]
3-6-5-2 Fixed speed 2 2213 [1/min] 500 [1/min]
3-6-5-3 Fixed speed 3 1475 [1/min] 500 [1/min]
3-8-6-3 Digital Input 3 Function Control Digital Bit 2 No Function
3-8-6-4 Digital Input 4 Function Control Digital Bit 1 No Function
3-8-6-5 Digital Input 5 Function Control Digital Bit 0 No Function
3-8-6-1 Digital Input 1 Function System Start?) Preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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5.2 Closed loop control

5.2.1 Closed loop control: dynamic differential pressure set point compensation based on flow rate estimation

A constant differential pressure of 0.5bar is needed (example for Etaline 40-40-160). PumpMeter is used as a differential pressure sensor
in the measurement range of -1 ... 3 bar. PumpMeter is connected by Modbus to the M12 Module of the drive. The set point is given by
the display. For the optimal energy saving the “dynamic differential pressure set point compensation based on flow rate estimation” is
activated. The nominal flow is 19,2 m3/h. The pipe friction losses are roundabout 0.3bar (0.5bar + 0.3 bar friction losses = 0.8 bar at the
pump). All needed parameters for the flow rate estimation like inner pipe diameter suction side (example: 40mm), inner pipe diameter
discharge side (example: 40mm) and height difference of pressure measuring points (example: hl + h2 = 340mm) are preset in the pump
production when ordering a completely assembled pump, motor and drive.

0 50 Qs gom] 100

20 apMgpm 40 60 80 100

T
e LLominl_jo | o] - Toa 0 01 18
IBE. ] ™
. . 30
s Rl | |
Lol T o 12T am
— )
0,3 bar - N = |
R =4, k. o
e T =] h N
0,5 bar [ S e S ST N 1 Nz
' I N SHIES ERELN
NG 174
N 150 P 10
h1
‘|m |
: 20 2 30 Qfmem)
19,2 m*h
PumpDrive 2 drive Or local Or PLC
Nr. Function
16 Enable power electronic
DI-EN C10 — — «—— DO
24V ) _:l 1 @ @ 17 Ground for digital inputs
FHGND cs - @ — GND —— GND Q 11 System start with DI1%)
DiCOM1 c7 - 18 Operating mode RUN
B:i gz 19 Alarm
4 Actual value: tailor-made bus cable for the connection of Pump-
DI3 C4
DI2 c3 Meter to the M12 Module (color: black, female: straight, male: an-
DI1 Cc2 — —_
+24V c1 _:l @ _:F, @
AO1-GND B10
201 5
+24V B8
AIN2 + B7
AIN2 - B6
[@orno  [es
+24V B4
AIN1 + B3
AIN1 - B2
d9GND Bl
a.ND A10 —
NC2 A9 Nr. Function
NO2 ¥~ A8 — — DI N N n
COM2 AT _:l -« t2av 70 M12 Module: Double and multi pump operation
|+24V A6 — 80 M12 Module: PumpMeter
“®GND AS — ‘ A M12 Module female A: connection PumpMeter (Modbus)
mgi ,\__- 22 _g_\ @ —» DI B -
CcoM1 A2 —:l -—— 24V C -
+24V Al —_ D -
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Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential pressure preset referring to chapter 1
3-11-2-1 | Minimum Pressure -1.00 [bar] Preset
3-11-2-2 | Maximum Pressure 3.00 [bar] Preset
3-11-2-3 | Pressure Unit bar Preset
3-11-3-1 | Minimum Flow Rate 5,45 [m3/h] Preset
3-11-3-2 | Maximum Flow Rate 60,69 [m3/h] 9999.99 [m3/h]
3-11-3-3 | Flow Rate Unit m3/h Preset
1-3-2 Setpoint (Closed-loop Control) 0.50 [bar] preset according to spec. Q,H
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure | Preset
3-9-8-1 Flow Rate Estimation ON Preset
3-5-2-1 Pipe Diameter Suction Pressure Measuring Point | 40 mm Preset
3-5-2-2 Pipe Diameter Discharge Pressure Measuring 40 mm Preset
Point
3-5-2-3 Height Difference_Pressure Measuring Points 0,34 m Preset
3-5-2-4 Pressure Measuring Point Positions Close to Pump Preset
3-9-3-1 Dynamic Pressure Setpoint Compensation Flow rate OFF
Method
3-9-3-2 Dyn Press Setpoint Comp Q Data Point 19,2 [m3/h] 0.00 [m3/h]
3-9-3-4 Setpoint Compensation 0.30 [bar] 0.00 [bar]
3-8-6-1 Digital Input 1 Function System Start? Preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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5.2.2 Closed loop control: dynamic differential pressure set point compensation based on speed

A constant differential pressure of 0.5bar is needed (example for Etaline 40-40-160). The 4...20mA differential pressure sensor with a
measurement range of 0-3 bar is connected to analog input 2. The set point is given by the display. If neither the measured nor estimated
flow rate is available, dynamic pressure setpoint compensation can be realized based on speed. This is only possible for closed hydraulic
circuits, however. The pipe friction losses are roundabout 0.3bar (0.5bar + 0.3bar friction losses = 0.8bar at the pump). All parameters
needed for the flow estimation like pipe diameters are preset individually for each pump size by the pump production when ordering a
completely assembled pump, motor, drive.

Q[us gom) 100

20 apMgpm] 40 o 100
T
[ T _amin] 1, o 01 14 158

Hm) 0 ——

T - ™

'1 Eoe e~ | a0
a ! - @

I ! =5

| ~
L0 50 1 ' "-.,,_._52 \\ 1% Him
0,3 bar ! \ I --.__“(J: ~ N
& =3 ] ~— 20
PumpDrive 2 drive Or local Or PLC 0,5 bar s Tl el L] N M~ C
. BN 174]
DI-EN 10 — - «— 1O X1 mes ™ "
+24V. Cc9 _:l — ) 1 1 -
=AD = ] ] GND 1 o o 3 s % Gl
%OMl c7 —:l @ 19.2m%h
DI5 C6
Di4 C5
DI3 C4
DI2 C3
DI1 c2 — pu— «———— DO
24V, a1 -] @ —:F, @ @ Nr. Function
AO1-GND  [B10 16 Enable power electronic
-ﬁ%lv z: _ 17 Ground for digital inputs
AIN2 + B7 — @ 11 System start with DI1?
AIN2 - B6 — 2 Actual value: differential pressure sensor 4...20mA
%_GV.ND zi - 18 Operating mode RUN
AIN1 + B3 19 Alarm
AIN1 - B2
_G'ND B1
4WGND A10 —
NC2 A9
NO2 ,\_: A8 —E—I —— DI
COM2 AT —:l - +24V
+24v. A8 I
-GND A5 —
NC1 Ad
e B ] @ .,
COoM1 A2 — — +24V
+24V Al :l 7 ’
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential pressure OFF (Open-loop Control)
3-11-2-1 Minimum Pressure 0.00 [bar] -1,00 [bar]
3-11-2-2 Maximum Pressure 3.00 [bar] 999,99 [bar]
3-11-2-3 Pressure Unit bar Preset
3-2-2-1 Minimum Motor Speed 500 [1/min] Preset
3-2-2-2 Maximum Motor Speed 2950 [1/min] Preset
1-3-2 Setpoint (Closed-loop Control) 0.50 [bar] 0,00 [bar]
3-8-2-1 Analog Input 2 Signal 4..20mA OFF
3-8-2-2 Analog Input 2 Function Differential pressure No Function
3-8-2-3 Analog Input 2 Lower Limit 0.00 [bar] -
3-8-2-4 Analog Input 2 Upper Limit 3.00 [bar] -
3-9-3-1 Dynamic Pressure Setpoint Compensa- Speed OFF
tion Method
3-9-3-3 Dyn Press Setpoint Comp n Data Point 100 [%] 0 [%]
3-9-3-4 Setpoint Compensation 0.30 [bar] 0.00 [bar]
3-8-6-1 Digital Input 1 Function System Start? Preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive
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5.2.3 Closed loop control: 3 fix speed selected by digital switches or 1 speed can be selected

A constant differential pressure of 4 bar is needed. PumpMeter is used as a differential pressure sensor in the measurement range of -1
... 10 bar. PumpMeter is connected by Modbus to the M12 Module of the drive. The set point is given by the display. The nominal speed
of the 2 pole motor is 2950 1/min. 3 additional fixed speeds and OFF should be selectable by local digital switches.

Alternatively can be preset a variable speed asa 0/4 — 10/20 V/mA via analogue input 1.

Attention: the drive must be turned on now via the digital inputs in Auto zero or MAN.

DI 1: Automatic DI 2: Control DI 3: Control DI 4: Control
start system digital (Bit 0) digital (Bit 1) digital (Bit 2)
Off all inputs 0 Off 0 0 0 0
Automatic only DigIn 1in 1 Automatic 0 1 0 0
Automatic mode Start system 1 1 0 0
Manual mode variable speed Hand (variable speed) 0 0 1 0
DigIn3in 1
Fix speed 1: 2950 1/min Hand (Fix speed 1) 0 1 1 0
Fix speed 2: 2213 1/min Hand (Fix speed 2) 0 1 0 1
Fix speed 3: 1475 1/min Hand (Fix speed 3) 0 1 1 1

Info: by selecting a fixed speed the drive changes to manual operation. The Auto button at the display is then out of function (see also
control point concept

PumpDrive 2 drive Or local Or PLC

DFEN

— - \ «——DO Nr. Function
—:l —_—/FI 16 Enable power electronic

424V

“HGND

] @ ! 17 Ground for digital inputs
DICOM — -— GNR}l7) ——— GND @ 14 Digital control(Bit 0)

Db

DU Digital control(Bit 1)

13
DO@ 12 Digital control(Bit 2)

DB

DR

4444

Di1

—— DO -
4~ I @ 11 System start with DI?
DO
— @ - @ —— DO @ 18 Operating mode RUN
+24V —:l - 19 Alarm

'AOL-GND
AOL

4 Actual value: tailor-made bus cable for the connection of PumpMeter
to the M12 Module (color: black, female: straight, male: angled)

+24V
AIN2 +
AIN2 -
GND
+24V
AINL +
AINL -
“DGND
-GND
N

..1020MAV |

>
0
2

——— ) S P -1

N2 ™

+—> DI o
com 24 @ Nr. Function

t ]

24/ 70 M12 Module: Double and multi pump operation

-®GND
NCL

NOL ™

com 247 -

+24V

zl&[z(x]|5]5|z(8]2|8 28|88 |2|2|2| 28 [2|2]|R]2|R|8[2]|2]|2|2|2

i_i
T |

- 80 M12 Module: PumpMeter
A M12 Module female A: connection PumpMeter (Modbus)
i é " ow @) 1
C
D
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Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential pressure preset referring to chapter 1
3-2-2-1 Minimum Motor Speed 500 [1/min] Preset

3-2-2-2 Maximum Motor Speed 2950 [1/min] Preset

3-11-2-1 Minimum Pressure -1.00 [bar] Preset

3-11-2-2 Maximum Pressure 10.00 [bar] Preset

3-11-2-3 Pressure Unit bar Preset

1-3-2 Setpoint (Closed-loop Control 4.00 [bar] preset according to spec. Q,H
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure Preset

3-6-5-1 Fixed speed 1 2950 [1/min] 500 [1/min]

3-6-5-2 Fixed speed 2 2250 [1/min] 500 [1/min]

3-6-5-3 Fixed speed 3 1500 [1/min] 500 [1/min]

3-8-1-1 Analog Input 1 Signal 0/2-10V; 0/4-20 mA -

3-8-1-2 Analog Input 1 Function Control Value (Manual) Alternative variable speed
3-8-1-3 Analog Input 1 Lower Limit 0 [1/min] -

3-8-1-4 Analog Input 1 Upper Limit 2950 [1/min] -

3-8-6-1 Digital Input 1 Function System Start?) Preset

3-8-6-3 Digital Input 3 Function Control Digital Bit 0 No Function

3-8-6-4 Digital Input 4 Function Control Digital Bit 1 No Function

3-8-6-5 Digital Input 5 Function Control Digital Bit 2 No Function

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive and PumpMeter
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5.24 Closed loop control: sleep Mode

A constant discharge pressure of 4 bar is needed. PumpMeter is used as a pressure sensor in the measurement range of -1 ... 10 bar.
PumpMeter is connected by Modbus to the M12 Module of the drive. The set point is given by the display. The frequency inverter stops
the pump without setpoint increase in the case of low flow rates, i.e. when the low flow limit or stop speed is reached: Sleep mode with-
out setpoint increase. Sleep mode is only active in the automatic operation.

Info: The sensor must be mounted after the check valve because of the detection of the stabile pressure.

PumpDrive 2 drive Or local Or PLC
ey =4.) - N T () Nr. Function
~HGND cs — 16 Enable power electronic
DICOM1 c7 - @ - GND@ —T— GND @ 17 Ground for digital inputs
DI5 C6 - )
D4 = 11 System start with DI1
DI3 c4 18 Operating mode RUN
DI2 c3 19 Alarm
D1 c2 — — <T— DO 4 Actual value: tailor-made bus cable for the connection of PumpMeter
TZ%O‘%V-'GND Bcllo _:l @ ] @ @ to the M12 Module (color: black, female: straight, male: angled)
AO1 B9
324V B8
AIN2 + B7
AIN2 - B6
@ono [
+24V B4
AIN1 + B3
AIN1 - B2
_G!\lD B1
aOGND A10 —
NC2 A9
(ngfllzl\_: 23 : :: ?; ny @ Nr. Function
24V A6 _:| 70 M12 Module: Double and multi pump operation
“®GND A5 — 80 M12 Module: PumpMeter
NC1 A4 § A M12 Module female A: connection PumpMeter (Modbus)
NO1 ,\_: A3 — —— DI B
COM1 A2 — -~ 24V @
+24V Al _:l C -
D
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Discharge pressure preset referring to chapter 1
3-2-2-1 Minimum Motor Speed 500 [1/min] Preset
3-2-2-2 Maximum Motor Speed 2950 [1/min] Preset
3-11-2-1 Minimum Pressure -1.00 [bar] Preset
3-11-2-2 Maximum Pressure 10.00 [bar] Preset
3-11-2-3 Pressure Unit bar Preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] preset according to spec. Q,H
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure Preset
3-9-4-1 Sleep Mode ON OFF
3-9-4-2 Setpoint Increase 0.00 [bar] Preset
3-9-4-3 Monitoring Period 30.0 [s] Preset
3-9-4-4 Duration of Setpoint Increase 100.0 [s] Preset
3-9-4-5 Permissible Deviation 1.00 [bar] Preset
3-9-4-6 Minimum Runtime 60.0 [s] Preset
3-9-4-7 Ramp-up Time for Setpoint Increase 30.0 [s] Preset
3-9-4-8 Stop Speed 1500 [1/min] Preset
3-8-6-1 Digital Input 1 Function System Start?) Preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive and PumpMeter
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5.2.5

Dry run protection external

A constant discharge pressure of 4 bar is needed. PumpMeter is used as a pressure sensor in the measurement range of -1 ... 10 bar.
PumpMeter is connected by Modbus to the M12 Module of the drive. The set point is given by the display. For the dry run protection a
pressure switch is connected to Digital Input 3 (an alternative solution is the sensorless dry run protection). When dry run (Pmin) is indi-
cated by the pressure switch, then the pressure switch must signalize OV to the drive. The Digital Input 3 is parameterized for dry run
with the behavior self acknowledged. If dry run happens, then the drive is locked and the alarm A14 Dry Run (External) is displayed.
When the pressure is above the threshold, the drive is ready for operation (self quitting)

PumpDrive 2 drive Or Local Or PLC Nr. Function
SIEN 16 Enable power electronic
ey ?: T ] ] po 17 Ground for digital inputs
HGND c8 — 11 System start with DI1Y
DICOM1 cr 1 @ — GND@ —— GND @ 15 Dry run external: pressure switch
B:i 22 18 Operating mode RUN
DI3 c4 — @ 19 Alarm
DI2 c3 4 Actual value: tailor-made bus cable for the connection of Pump-
DIl c2 — —: J -~ Meter to the M12 Module (color: black, female: straight, male: an-
24V, c1 - @ = @ @ gled) ( ¢
AOIGND  [B10
AO1 B9
+24V B8
AIN2 + B7
AIN2 - B6
DGND 85
+24V B4
AIN1 + B3
AIN1 - B2
_G'ND B1
dyGND A10 —
NC2 — A9 § Nr. Function
ggf/lz,\_— 25 ] : ?;4\/ 70 M12 Module: Double and multi pump operation
+24V A6 1 80 M12 Module: PumpMeter
S®GND A5 — A M12 Module female A: connection PumpMeter (Modbus)
NC1 A4 B -
NO1 ,\__- A3 _;; DI
comM1 A2 — -— +24V c -
+24V AL _:l D -
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Discharge pressure preset referring to chapter 1
3-11-2-1 | Minimum Pressure -1.00 [bar] Preset
3-11-2-2 | Maximum Pressure 10.00 [bar] Preset
3-11-2-3 | Pressure Unit bar Preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] preset according to spec. Q,H
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure Preset
3-8-6-1 Digital Input 1 Function System Start? Preset
3-6-6-3 Digital Input 3 Function Dry Running Protection No Function
3-9-7-1 External Dry Running Detection Behaviour Self-acknowledging Non-self-acknowledging

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)
2) Pre-settings for completely assembled pump, motor, drive and PumpMeter
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6. Country specific applications

6.1 France

6.1.1

Closed loop control redundant: differential pressure with PumpMeter (Modbus)

Etaline Z double pump (2x100%): A constant differential pressure of 4 bar is needed. PumpMeter is used as a differential pressure sensor
in the measurement range of -1 ... 10 bar. PumpMeter is connected by Modbus to the M12 Module of the drive. The sensor signal of
PumpMeter is linked by a cross link cable (see accessories) from drive to drive. The AuxMaster can take over control if the Master fails.
The set point is given by the display. Pump changeover will be done by PLC.

DO DI

Special Firmware Modbus
Master in PumpMeter is

needed. In case of Eta- >
line Z the special firm-

= | 1J

6 L
TN ‘i |
—\

Hd
funmmnnnin
2\

ware is programmed in
factory = -2l
] Modbus
Drivel Drive 2 Master!
Configuration of drive 1:
PumpDrive 2 drive Or local Or PLC Nr. Function
16 Enable power electronic
17 Ground for digital inputs
DI-EN C10 — —_ «+—— DO 11 Systi tart with DIV
+24Y o —J _j @ 18 AT:r:n =
-DQE:%NI\/?l g} ™ @ | GND@ | GND @ 4 Actual value: tailor-made bus cable for the connection of PumpMeter
DI5 c6 to the M12 Module (color: black, female: straight, male: angled)
DI4 cs 6 Actual value: tailor-made cross link bus cable for the redundant con-
g:g E: nection of PumpMeter (color: black, female: angled, male: angled)
DI = «—— DO @ 7 PLC- Pump changeover
+24V Cl
/AOI-GND  [B10
AO1 B9
+24V B8
AIN2 + B7
AIN2 - B6
~GND B5
+24V B4
AIN1 + B3
AIN1 - B2 @
_G.ND B1
d9GND A10
NC2 A9
NO2 E A8 —
com2 A7 Nr. Function
+24V A6 70 M12 Module: Double and multi pump operation
HGND A5 80 M12 Module: PumpMeter
mgi ,.\_: 2; ] DI A M12 Module female A: connection PumpMeter (Modbus)
COM1 A2 — +24V B M12 Module female B: cross link bus cable PumpMeter (Modbus)
+24V Al C -
D
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential pressure preset
3-11-2-1 Minimum Pressure -1.00 [bar] Preset
3-11-2-2 Maximum Pressure 10.00 [bar] Preset
3-11-2-3 Pressure Unit bar Preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] According to spec. Q,H preset
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure | Preset
3-13-5 PumpMeter Master/Slave Master Preset for Etaline Z
3-7-1 Role in Multiple Pump System Master control Preset
3-7-2 Maximum Number of Pumps Running 1 Preset
3-7-4-1 Automatic Pump Changeover off Runtime
3-8-6-1 Digital Input 1 Function System Start? Preset
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Configuration of drive 2:

PumpDrive2 drive Or local Or PLC
Nr. Function
DI-EN C10 — — «—— DO 26 Enable power electronic
__%4_\/. c9 —:l —:F, @ 27 Ground for digital inputs
GND c8 — : 1)
_:| _ _ 21 System start with DI
scows [ @ @ — wo@| [l
DI4 C5 6 Actual value: tailor-made cross link bus cable for the redundant con-
DI3 c4 nection of PumpMeter (color: black, female: angled, male: angled)
DI2 C3
DIi1 c2
+24V c1
AOI-GND B10
AO1 B9
324V B8
AIN2 + B7
AIN2 - B6
-@GND B5
+24V B4
AIN1 + B3
AIN1 - B2
_G_ND B1
@GND A1D Nr. Function
mgg ,\_: i: 71 M12 Module: Double and multi pump operation
COM2 A7 81 M12 Module: PumpMeter
+24V. A6 A M12 Module female A: connection PumpMeter (Modbus)
“®GND A5 B -
NC1 A4
NO1 ,\_: A3 — » DI C -
com1 A2 — +24V D -
+24V Al
Nr. Parameter Change value to Pre-settings by factory 2
3-6-1 Type of Control Differential pressure Preset
3-11-2-1 Minimum Pressure -1.00 [bar] Preset
3-11-2-2 Maximum Pressure 10.00 [bar] Preset
3-11-2-3 Pressure Unit bar Preset
1-3-2 Setpoint (Closed-loop Control) 4.00 [bar] preset according to spec. Q,H
3-8-4-1 Function M12 Module Input A PMtr Suction/Discharge Pressure | Preset
3-13-5 PumpMeter Master/Slave Master Preset for Etaline Z
3-7-1 Role in Multiple Pump System Master control 3 Auxiliary Control
3-7-2 Maximum Number of Pumps Running 1 Preset
3-7-4-1 Automatic Pump Changeover Off Runtime
3-8-6-1 Digital Input 1 Function System Start? Preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)

2) Pre-settings for completely assembled pump, motor, drive and PumpMeter
3) Preset by factory of second drive as Slave. When using Crosslink cable with second drive as AuxMaster the role must be changed to

Master
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6.1.2 Closed loop control redundant: Temperature control with additional PumpMeter

Etaline / Etabloc (2x100%): A constant heating temperature of 50°C is needed. The 4...20mA thermometer on the high pressure side with
a measurement range of 0-150°C is connected to analog input 2 of Master and AuxMaster.

The AuxMaster can take over control if the Master fails. When connecting a 4...20mA sensor in parallel to both drives the 4...20mA cur-
rent signal must be converted to a 2...10V voltage signal: therefore the DIP switch of the analog input 2 of the Master must be set to
“ON”3), The set point is given by the display. PumpMeter with the measurement range of -1 — 10 Bar is only used as an internal sensor,
which is not used for control. Pump changeover will take place regularly after 24 hours of operation.

Aux Master
Configuration of drive 1:
Master drive Or local Or PLC
Nr. Function
DI-EN C10 _:l —:[-, «—— DO @ 16 Enable power electronic
r+Q%AE\;/"ND EZ : ] 17 Ground for digital inputs
DICOM1 o7 11 @ — GND@ — GND @ 11 System start with DIV
DI5 C6 2 Actual value: Temperature sensor 4...20mA
DI431 ] 18 Operating mode RUN
8:2 2: 19 Alarm
DI1 c2 _:l @ _ @ «+——— DO @ 4 tailor-made bus cable for the connection of PumpMeter to the M12
+24V. C1 — ——_I Module (color: black, female: straight, male: angled)
ﬁgi'GND B10 5 Tailor-made bus cable for double and multi pump operation (color:
B9
BN = . _ purple, male: angled, male: angled)
AIN2 + B7 mo —
AIN2 - B6 — -
;@g.ND B5 — !
+24V B4 L
AIN1 + B3 : r
AIN1 - B2 !
g.ND B1
dGND AL0 —
NC2 Ro 4
NO2 ,\_: A8 ] 1 > DI Nr. Function
com2 5 - — 24V - - -
+24V 26 1 70 M12 Module: Double and multi pump operation
ZHGND A5 — 80 M12 Module: PumpMeter
NC1 A A M12 Module female A: connection PumpMeter (Modbus))
NO1 {- A3 — +—— DI B N
comM1 A2 — — +24V -
+24V AL _:I C M12 Module female C: Bus resistor
D M12 Module female D: for Double and multi pump operation (KSB-de-

vice bus)

The application parameters will be transferred from the master to all other connected PumpDrives. For this purpose turn all PumpDrive
on and connect first the bus cables and terminators.

Option 2: parameterize the Master and leave all other PumpDrive without power supply, then connect bus cable and terminators, and
finally turn the PumpDrives on.

In the case that the parameters haven’t been transferred, the bus cable may be improperly assembled or one of the M 12 plugs is bro-
ken.

You can remove the bus cable from the PumpDrive while the PumpDrives are switched on. When you connect the cable again all Pump-
Drives should do a reboot. If this is not the case the M 12 modules must be checked.

Parameter 3.7.1. must be set individually for each drive.
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Nr. Parameter Change value to Pre-settings by factory 2

3-6-1 Type of Control Temperature (Heating) Discharge Pressure

3-11-2-1 Minimum Pressure -1.00 [bar] Preset

3-11-2-2 Maximum Pressure 10.00 [bar] Preset

3-11-2-3 Pressure Unit bar Preset

3-11-4-1 Minimum Temperature 0.00 [°C] Preset

3-11-4-2 Maximum Temperature 150.00 [°C] 999,99 [°C]

3-11-4-3 Temperature Unit °C Preset

1-3-2 Setpoint (Closed-loop Control) 50.00 [°C] 0,00 [bar]

3-8-2-1 Analog Input 2 Signal 2...10v3 Off

3-8-2-2 Analog Input 2 Function Temperature No Function

3-8-2-3 Analog Input 2 Lower Limit 0.00 [°C] -

3-8-2-4 Analog Input 2 Upper Limit 150.00 [°C] -

3-8-4-1 Function M12 Module Input A PMtr Internal Suction/Dis- PMtr Suction/Discharge Pressure
charge Pressure?

3-7-1 Role in Multiple Pump System Master control Preset

3-7-2 Maximum Number of Pumps Running 1 Preset

3-7-4-1 Automatic Pump Changeover Runtime Preset

3-7-4-2 Runtime Prior to Pump Changeover 24 Preset

3-8-6-1 Digital Input 1 Function System Start? Preset

All shown settings are examples and the values must be adapted to the data of the sensors on site!
Configuration of drive 2:

Nr. Function
i 26 Enable power electronic
Aux Master drive Or local Or PLC 27 Ground for digital inputs
11 System start with DIV
DI-EN c10 — — <«—— DO
24V o 1 _ @ 2 Actual value: Temperature sensor 4...20mA
~HGND cs -] @ 28 Operating mode RUN
DICOM1 c7 — — GND@ ——— GND @ 29 Alarm
B:i gz 4 tailor-made bus cable for the connection of PumpMeter to the M12
DI3 a Module (color: black, female: straight, male: angled)
DI2 c3 5 Tailor-made bus cable for double and multi pump operation (color: pur-
DI1 c2 — —_ @ «——— DO @ ple, male: angled, male: angled)
v feg 143 @ TIT—/3
AO1-GND B10
A01 B9
+24V B8 z —_—
AIN2 + 57 m" —_ @
AIN2 - B6 —_
@ono [ -1
+24V B4 .
AIN1 + B3 o
AIN1 - B2
g.ND B1
4GND AL0 — Nr. Function
NC2 A9 @ @ - - -
71 M12 Module: Double and multi pump operation
NO2 {- A8 — —— DI
CcoMm2 AT — -— 424V 81 M12 Module: PumpMeter
+24V A6 —:l A M12 Module female A: connection PumpMeter (Modbus)
~@GND A5 — B B
NC1 A4 N - - -
_ C M12 Module female C: for Double and multi pump operation (KSB-device

NO1 A3 — —— DI
coM1 A2 —:l -— 424V bus)
+24V AL D M12 Module female D: Bus resistor

Nr. Parameter Change value to Pre-settings by factory 2

3-7-1 Role in Multiple Pump System Master control Preset

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)

2) Pre-settings for completely assembled pump, motor, drive and PumpMeter

3) On all drives will be the 4...20mA signal converted to 2...10V signal, if the DIP switch in the Master is set to ,ON“
4) If PumpMeter is only used as an internal measured variable at input A of the M12 module (via Modbus) and not for control, the Func-
tion M12 Module Input A parameter (3-8-4-1) must be set to PMtr Internal Suction/Discharge Pressure.
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6.2

6.2

Germany

1 Open loop control: fix speed from PLC, 4 values send via analog output, additional PumpMeter

A PLC sends a fixed speed of 2000 1/min to the analog input 1 of the drive in Automatic mode. Speed, flow, suction pressure and dis-
charge pressure are send by the analog output of the drive to the PLC. The switching between these values is done by the PLC using the
digital inputsDI2 and DI3 of the drive. PumpMeter sends suction pressure and discharge pressure to the drive. The drive calculates the
flow. PumpMeter is used as a differential pressure sensor in the measurement range of -1 ... 10 bar. PumpMeter is connected by Modbus
to the M12 Module of the drive.

Function

Enable power electronic

Ground for digital inputs

System start with DIV

Switching of process values of analog output by DI3

Switching of process values of analog output by DI2

Output of process values at analog output

Setpoint (open loop): external signal 4...20mA from PLC

Operating mode RUN

Alarm

Suction pressure and discharge pressure: tailor-made bus cable for
the connection of PumpMeter to the M12 Module (color: black, fe-
male: straight, male: angled)

PumpDrive 2 local PLC Nr.
16
DI-EN C10 17
+24V Cc9 J 1
:@GND c8 o
DICOM1 Cc7 GND @
DI5 C6 13
DI4 5 >
DI3 c4 DO3
3

DI2 Cc3 DO2
DI1 2 DO1 18
+24V C1 19
/ADI-GND  [B10 GND 2
AO1 B9 All: 4...20mA
B = ®
AIN2 + B7
AIN2 - B6

GND B5
%1_\/' B4 n @
AIN1 + B3 ! ] AO: 4...20mA

AIN1 -
GND

_

GND

B2
Bl
A10
A9

DI2

AO: OUT 0V(GND)

NC2

NO2 ,\_: A8 .

COoM2 AT +24V Nr. Function

+24V. A6 70 M12 Module: Double and multi pump operation

-,\%lGND 22 80 M12 Module: PumpMeter

NO1 ,\_: 3 DI1 A M12 Module female A: connection PumpMeter (Modbus)

coM1 A2 +24V B -

+24V Al c

D
Nr. Parameter Change value to Pre-settings by factory 2 | Operating manual V. 4
3-6-1 Type of Control OFF (Open-loop Control) Differential Pressure 7.7.1.1.1 — Page 69
3-11-1-1 Minimum Speed 500 1/min? preset 7.10.4 — Page 122
3-11-1-2 Maximum Speed 2950 1/min? preset 7.10.4 — Page 122
3-8-1-1 Analog Input 1 Signal 4..20mA Off 7.10.2 — Page 118
3-8-1-2 Analog Input 1 Function Setpoint/Control Value (Auto) No function 7.10.2 - Page 118
3-8-1-3 Analog Input 1 Lower Limit 0 [1/min] - 7.10.2 - Page 118
3-8-1-4 Analog Input 1 Upper Limit 2950 [1/min] - 7.10.2 — Page 118
3-8-4-1 Function M12 Module Input A | PMtr Suction/discharge inter- PMtr Suction/discharge 7.11 — Page 128
nal?

3-8-6-1 Digital Input 1 Function System Start?) preset 7.10.1 — Page 114
3-8-6-2 Digital Input 2 Function Control AOUT Bit 03 No function 7.10.1 - Page 114
3-8-6-3 Digital Input 3 Function Control AOUT Bit 13 No function 7.10.1 — Page 114
3-8-7-1 Assignment 1 Analog Output 1 | Motor Speed® preset 7.10.4 — Page 121
3-8-7-2 Assignment 2 Analog Output 1 | flow® No function 7.10.4 — Page 121
3-8-7-3 Assignment 3 Analog Output 1 | Discharge pressure?) No function 7.10.4 — Page 121
3-8-7-4 Assignment 4 Analog Output 1 | Suction pressure® No function 7.10.4 — Page 121
3-11-2-1 Minimum Pressure -1.00 [bar]? preset 7.10.4 — Page 122
3-11-2-2 Maximum Pressure 10.00 [bar]® preset 7.10.4 — Page 122
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3-11-3-1 Minimum Flow Rate 0.00 m3/h? preset 7.10.4 — Page 122

3-11-3-2 Maximum Flow Rate 60.00 m3/h9 preset 7.10.4 — Page 122

1) Digital Input 1 is set as at the factory as system start. If a digital input is set as system start, the parameter 1-3-1 System start is auto-
matically without function (see control point concept in operating manual)

2) Pre-settings for completely assembled pump, motor, drive and PumpMeter

3) Switching between process values speed, flow, suction pressure and discharge pressure at analog output by digital inputs DI2 and DI3
from PLC.

4) If PumpMeter is connected on input A of the M12 Module by Modbus and PumpMeter is not used for control, then Parameter Func-
tion M12 Module Input A (3-8-4-1) must be set to PMtr Suction/discharge internal4

5) Speed is send to PLC by analog output, when both digital inputs are connected to 0V (DI2=0, DI3=0).

6) Flow is send to PLC by analog output, when the PLC connects digital input 2 to 24V and Digital Input 3 to OV (DI2=1, DI3=0).

7) Discharge pressure is send to PLC by analog output, when the PLC connects digital input 2 to OV and Digital Input 3 to 24V (DI2=0,
DI3=1).

8) Suction pressure is send to PLC by analog output, when the PLC connects digital input 2 to 24V and Digital Input 3 to 24V (DI2=1,
DI3=1).

9) The scaling of analog output is referenced to the value range defined in menu 3-11 “Value Ranges and Units".
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7. M12 Cable

7.1 Bus cable for connecting PumpMeter to the M12-Module

Tailor-made cable

Nr. function length Mat.-Nr.
4 tailor-made bus cable for the connection of PumpMeter to 1m 01533775
the M12 Module 2m 01533776
color: black 3m 01533777
female: straight 5m 01533778
male: angled 10m 01670718
20m 01670719

Self-made bus cable for the connection of PumpMeter to the M12 Module, Modbus screened:

+24V

N
> 4

Nr. Function
50 PumpMeter Connector EXT

51 PumpDrive 2 M12 Module — Connector A

60 CAN-Bus Cable, also for Modbus, im 01111184
cut to length, screened, twisted pair, cable 2 x 2 x 0,22 mm?

5m 01304511
10m 01304512
20m 01304513
M M12 female, A-coded, 5 poles -
(Binder Connector Type: 99 1436 814 05)
N M12 male, A-coded, 5 poles 01523004
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7.2  Connection of a sensors to a M12 plug

Self-made plug for the connection of a two/three wires sensor to a M12 plug
The assignment of this connector is not according to DIN standard but it is derived from our PumpMeter sensors.

+24 V

GND /
Schirm

Signal

7.3  Power supply of PumpDrive via 24V power supply
It is possible to supply the PumpDrive with power with a D-coded M12 male plug and a 24V power supply, to e.g. do a parameterization.

+24V

GND
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74

Bus cable for Double- and Multi Pump Operation

®O®

Tailor-made cable

Nr. function length Mat.-Nr.
5 Tailor-made bus cable for double and multi pump operation im 01533747
(color: purple, male: angled, male: angled) 2m 01533748
3m 01533749
5m 01651182
10m 01651183
20m 01651184

Self-made bus cable for the connection for double and multi pump operation:

e Screen e @
(s ] CcANL 5 ) 12345
° CANH 4
e AAAAA
CAN GND ___
® ri S M e
|- RN |
| CAN L I
CAN H
| CAN GND |
| Screen — |
Nr. function length Mat.-Nr
51 PumpDrive 2 (Drive 1) with M12 Module — Connector D
52 PumpDrive 2 (Drive 2) with M12 Module — Connector C
61 CAN-Bus cable cut to length, screened, twisted pair, cable2x | 1 m 01111184
2x0,22 mm? 5m 01304511
10m 01304512
20m 01304513
M, N M12 male, A-coded, 5 poles 01523004
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7.5

Crosslink cable

Tailor-made cable:

Nr. function length Mat.-Nr.
6 tailor-made cross link bus cable for the redundant connection im 01533769
of PumpMeter (color: black, female: angled, male: angled) 2m 01533770
3m 01533771
5m 01533772
10m 01533773
20m 01533774

Self-made bus cable for the connection for the redundant connection of PumpMeter:

L ®
) J S ° 1274 12545
o ) (Te - 44
° D- e AAAA [aYaYaYaYa)
F T = = =Y o —
® " ORI o SR H e B
Nr. function length Mat.-Nr
51 PumpDrive 2 (Drive 1) with M12 Module — Connector B
52 PumpDrive 2 (Drive 2) with M12 Module — Connector A
62 CAN-Bus cable cut to length, screened, twisted pair, cable2x | 1 m 01111184
2x0,22 mm? 5m 01304511
10m 01304512
20m 01304513
M, N M12 male, A-coded, 5 poles 01523004
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7.6 M12 Cable for fieldbus module Modbus RTU

Tailor-made cables are not available due to individual length.

Self-made bus cable for fieldbus module Modbus:

GND

(2] b- OO 12345 1
\ (s) I -
- ) O G TTTT I
. —_—
D+ | | 1Y\
| |
Screen I '_@__ -4 - '.T_ L |-
@ @ Screen
| D+
I GND
| ® >
Nr. function length Mat.-Nr.
51 PumpDrive 2 (Drive 1) with Modbus Module — connector B
52 PumpDrive 2 (Drive 2) with Modbus Module — connector A
63 CAN-Bus cable cut to length, screened, twisted pair, cable2x | 1 m 01111184
2x0,22 mm? 5m 01304511
10m 01304512
20m 01304513
M M12 male, B-coded, 5 poles 01651298
(Binder Connector Type: 99 1437 920 05)
N M12 female, B-coded, 5 poles 01651264
(Binder Connector Type: 99 1436 820 05)
- M12 end resistor male for Profibus, Modbus and BACnet 01125102
Alternative:
Phoenix Contact male: SAC-5P-M12MS PB TR - 1507803
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7.7 M12 Cable for fieldbus module Profibus

Tailor-made cables are not available due to individual length.

Self-made bus cable for fieldbus module Profibus:

B

Screen

Nr. function length Mat.-Nr.

51 PumpDrive 2 (Drive 1) with Profibus module — connector B

52 PumpDrive 2 (Drive 2) with Profibus Module — connector A

63 Profibus-Bus cable -

M M12 male, B-coded, 5 poles 01651264
(Binder Connector Type: 99 1437 920 05)

N M12 female, B-coded, 5 poles 01651298
(Binder Connector Type: 99 1436 820 05)

- M12 end resistor male for Profibus, Modbus and BACnet 01125102
Alternative:
Phoenix Contact male: SAC-5P-M12MS PB TR - 1507803
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7.8 M12 Cable for fieldbus module LON

Tailor-made cables are not available due to individual length.

Self-made bus cable for fieldbus module LON:

Screen

X ® @
o o

LON A

Nr. function length Mat.-Nr

51 PumpDrive 2 (Drive 1) with LON module — connector B

52 PumpDrive 2 (Drive 2) with LON module — connector A

63 Bus cable -

M M12 male, A-coded, 4 poles -
(Binder Connector Type: 99 1429 824 04)

N M12 female, A-coded, 4 poles -
(Binder Connector Type: 99 1430 824 04)
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7.9 M12 Cable for fieldbus module Profinet

Connect fieldbus in the network topology
Attention: the Profinet module hasn’t a T connector.
In case a drive has a failure all other drives will fail.

Self-made bus cable
Attention: The self-made bus cables for Profinet must be certified.

RD+

TD1-

RD1-

TD+

Pin assignment:

Profinet module in star topology (usual connection)

1234 1234

[ [

ALALA  ALAA
__7’1]’! ’"*}__
RD- L7777! 77777 | I
- ] |
RD+
TD+ - — I

- __

@MlZ—maIe

(M M12 - Stecker

@ M12 - female

‘N M12 - Buchse

Pin Core color code of Ethernet cable (category 5, | M12 connector/M12 socket assignment (B
IEC 11801) coding)
1 Yellow TD+/RD+
2 White RD+/TD+
3 Orange TD-/RD-
4 Blue RD-/ TD-
Thread Shielding Shielding
Consisting of:
Nr. function length Mat.-Nr.
51 PumpDrive 2 (Drive 1) with Profinet Module — connector B
52 PumpDrive 2 (Drive 2) with Profinet Module — connector A
63 Bus cable -
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7.10 M12 Cable for fieldbus module Bacnet

Connect Bacnet MS/TP in the network topology

GND

12345 12345
o ITIREe S ey
TR
Screen _I.___ —
|_ i
® ® o
I Screen
| 0+
I GND
| .
Self-made bus cable for fieldbus module BACnet:
Nr. function length Mat.-Nr.
51 PumpDrive 2 (Drive 1) with BACnet Module — connector B
52 PumpDrive 2 (Drive 2) with BACnet Module — connector A
63 CAN-Bus cable cut to length, screened, twisted pair, cable2x | 1 m 01111184
2x0,22 mm? 5m 01304511
10m 01304512
20m 01304513
M M12 male, B-coded, 5 poles 01651264
(Binder Connector Type: 99 1437 920 05)
N M12 female, B-coded, 5 poles 01651298
(Binder Connector Type: 99 1436 820 05)
- M12 end resistor male for Profibus, Modbus and BACnet 01125102
Alternative:
Phoenix Contact male: SAC-5P-M12MS PB TR — 1507803

2016-10-20 2016-10-20 PDrv2_Application_Guide_rev_1 5.docx

Page 96 of 98




ksB O.

Application Guide PumpDrive 2 Version 1.5

8. Project
Description:
PumpDrive 2 drive Or local Or PLC
DI-EN C10 7
2y = Nr. Function
SDGND cs
DICOM1 c7
DI5 C6
Di4 C5
DI3 C4
DI2 C3
DI1 Cc2
24y ci g
AO1-GND B10
AOL, B9
+24V B8
AIN2 + B7
AIN2 - B6
-“@DGND B5
+24V B4
AIN1 + B3
AIN1 - B2
-DGND B1
—@GND AL0
NC2 A9
NO2 'E A8
COM2 AT
+2ay A
-HGND A5
NC1 A4
NO1 'E A3
COM1 A2
+24V Al
Nr. Parameter Change value to
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9. Other documents

PumpDrive 2 - PumpDrive 2 Eco Type Series Booklet 4074.5
https://shop.ksb.com/document/ES000911/4074.5 EN

Pump Drive 2 — Application Guide 4074.51
https://shop.ksb.com/document/ES000911/4074.51 EN

Pump Drive 2 Eco — Application Guide 4074.52
https://shop.ksb.com/document/ES000911/4074.52 EN

Pump Drive 2 — Operating manual 4074.81
https://shop.ksb.com/document/ES000911/4074.81 EN

Pump Drive 2 Eco — Operating manual 4074.82
https://shop.ksb.com/document/ES000911/4074.82 EN

PumpMeter - Type Series Booklet 4072.5
https://shop.ksb.com/document/ES000807/4072.5 EN

PumpMeter - Operating manual 4072.8
https://shop.ksb.com/document/ES000807/4072.8 EN

Pump Drive 2 — LON supplementary operating manual 4074.802
https://shop.ksb.com/document/ES000911/4074.802 EN

Pump Drive 2 — Profibus supplementary operating manual 4074.801
https://shop.ksb.com/document/ES000911/4074.801 EN

Pump Drive 2 - Modbus supplementary operating manual 4074.803
https://shop.ksb.com/document/ES000911/4074.803 EN

Pump Drive 2 - Profinet supplementary operating manual 4074.806 (only German)
https://shop.ksb.com/document/ES000911/4074.806 DE
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