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Copyright

Preliminary information

Obligatory

These Application handbook may be copied by the owner in any quantity, but only for inter-
nal use. This Application handbook may not be copied or reproduced, in whole or in part,
for any other purposes.

The use and disclosure of information contained in these Application handbook are not per-
mitted.

Designations and company marks contained in these Application handbook could be trade-
marks, the use of which by third parties for their own purposes could violate the rights of the
rights holder.

Warning Insofar as this document is identified as being preliminary information, the follow-
ing applies:

this version is regarded as providing advance technical information to users of the de-
scribed devices and their functions at an early enough time in order to adapt to any possible
changes or expanded functionality.

This information must be regarded as being preliminary, as it has not yet passed through
Baumliller's internal review process. In particular, this information is still subject to changes,
thus no legal liability can be derived from this preliminary information. Baumdiiller assumes
no liability for damages that might arise from this possibly faulty or incomplete version.

If you detect or suspect any content errors and/or major form errors in this preliminary infor-
mation, we request that you notify the Baumdiller support specialist responsible for you.
Please provide us, via this employee, with your insights and comments so that we can take
them into account and include them when transitioning from the preliminary information to
the final information (as reviewed by Baumdiller).

The conditions stipulated in the following section under ,Obligatory“ are invalid in case of
preliminary information.

These Application handbook are a part of the equipment/machine. These Application hand-
book must be available to the operator at all times and must be in legible condition. If the
equipment/machine is sold or moved another location, these Application handbook must be
passed on by the owner together with the equipment/machine.

After any sale of the equipment/machine, this original and all copies must be handed over
to the buyer. After disposal or any other end use, this original and all copies must be de-
stroyed.

When the present Application handbook are handed over, corresponding sets of operating
instructions of a previous version are automatically invalidated.

Please note that the specifications/data/information are current values according to the
printing date. These statements are not legally binding with regard to measurements,
computation or calculations.

Baumiiller Nirnberg GmbH reserves the right, in developing its products further, to change
the technical specifications and handling of it products concerned without prior notice.

No liability can be accepted concerning the correctness of these Application handbook un-
less otherwise specified in the General Conditions of Sale and Delivery.

© Baumiiller Niirnberg GmbH

Ostendstr. 80 - 90
90482 Nuremberg

Germany

Tel. +499115432-0
Fax: +4991154 32-130

Email: mail@baumueller.de
Internet: www.baumueller.de
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GENERAL INFORMATION

The application manual provides important information regarding handling the device. A
prerequisite for safe working is compliance with all specified safety information and han-
dling instructions.

Furthermore, the local accident prevention regulations and general safety requirements
applicable to the area of application of the device must be observed.

Before starting any work on the device, completely read through this Application hand-
book and the Instruction handbook of the device, in particular the chapter on safety infor-
mation. The handbooks are an integral part of the product and must be kept in the
immediate vicinity of the device in order to be accessible to personnel at all times.

For commissioning of the device the parameter manual must be used. The parameter
manual contains information to the parameters of the device.

NOTE!

The servo pump function V1 is only available for:
® Single axis BM53XX
® Mono units BM55XX

The following versions (or newer) are required:
® ProDrive version 1.21.1.14
® The following combination of Firmware and SoftDrivePLC Project

Version V1 Firmware 1.16 SdSP_101104
Firmware 1.15 SdSP_100103
Firmware 1.14 SdSP_100102
Firmware 1.13 SdSP_100102

NOTE!

The servo pump function V1 is only available in devices with type code:
BM5XXX - XXXX - XXXX - XXXX - XX - XXXX - E03

BM5XXX - XXXX - XXXX - XXXX - XX - XXXX - E83

Q
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Explanation of symbols

1.1 Explanation of symbols

Warnings Warnings are identified by symbols in this Parameter Manual. The notices are introduced
by signal words which express the magnitude of the danger.

Observe the notices without exception and exercise caution to prevent accidents, person-
al injury and damage to property.

DANGER!

....warns of an imminently dangerous situation which will result in death or serious in-
jury if not avoided.

WARNING!

....warns of a potentially dangerous situation which may result in death or serious in-
jury if not avoided.

CAUTION!

....warns of a potentially dangerous situation which may result in minor or slight injury
if not avoided.

NOTICE!
....warns of a potentially dangerous situation which may result in material damage if
not avoided.
Recommen-
dations
NOTE!

....points out useful tips and recommendations, as well as information for efficient,
trouble-free operation.
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General Information

1.2 Limitation of liability

1.3 Copyright

All specifications and information have been compiled taking account of the applicable
standards and regulations, the state of the art and also our many years of expertise and
experience.

The manufacturer accepts no liability for damage resulting from:

® Non-compliance with the Instruction handbook

® Non-intended use

e Use of untrained personnel

The product actually supplied may deviate from the versions and illustrations described

here in the case of special versions, the use of additional ordering add-ons or as a result
of the latest technical changes.

The user is responsible for carrying out servicing and maintenance in accordance with the
safety regulations in the applicable standards and all other relevant national or local reg-
ulations concerning conductor dimensioning and protection, grounding, isolation switch-
es, overcurrent protection, etc.

The person who carried out the assembly or installation is liable for damage arising during
assembly or upon connection.

Treat the Application handbook confidentially. It is intended exclusively for persons in-
volved with the device. It must not be made available to third parties without the written
permission of the manufacturer.

NOTE!

The details, text, drawings, pictures and other illustrations contained within are copy-
right protected and are subject to industrial property rights. Any improper exploitation
is liable to prosecution.

b maxx® is a registered trademark of Baumiiller Niirnberg GmbH,
90482 Nurnberg, Germany

NOTE!

Please note, that BAUMULLER is not responsible to examine whether any (industrial
property) rights of third parties are infringed by the application-specific use of the
BAUMULLER products/components or the execution.

Q
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Guarantee conditions

1.4 Guarantee conditions

The guarantee conditions are located as a separate document in the sales documents.

Operation of the devices described here in accordance with the stated methods/ proce-
dures / requirements is permissible. Anything else, e.g. even the operation of devices in
installed positions that are not shown here, is not permissible and must be checked with
the factory in each individual case. If the devices are operated differently than described

here, any guarantee will be invalidated.

1.5 Customer service

Our customer service department is available for technical information.

Information concerning the responsible contact person can be obtained at any time by

telephone, fax, e-mail or over the internet.

1.6 Other applicable documents

Instruction
handbook
Doc.-No. Part No. Part No.
German English
Instruction handbook b maxX 5000 5.09021 439682 439683
Instruction handbook b maxX 5500 5.13008 446683 446684
Parameter manual
Doc.-No. Part No. Part No.
German English
Parameter manual b maXX 5000 5.09022 428331 431082
8 Application handbook Servo pump function V1 for BM5000
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CONTROL STRUCTURES

This chapter describes the structure of the servo pump function in the b maXX controller.
The control model is described by using graphics.
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Overview of operating pages

2.1 Overview of operating pages

Servo pump functionalities can be set in 5 ProDrive pages:

n/Q set value unfiltered Settings
o P [] Activate servo pump
] Pump rotation direction @ Right ©) Left
(_User filter option module AI1 | UnitV
JL 2 8 Unit bar 10,000 V & 25000 bar
v ) Q! Unit rpm
WL servalucififtered Unit lpm Flow rate 3200 cm®/Rev
(0] pm -
v ) Set default values | | [ Start guided commissioning..
n/Q Scaling divisor
2 P set value P actual value
1060 Adap tion minimum minimum
¢ 5.00 bar 5.00 bar
n/Q set value scaled
my vy
0 pm || Activate AND
v v
3000 rpm a"'sa > n/Q setvalue Contraller P-gain SP Speed set value
n/Q Maximum ] rem = 120 positive limit
3000 pm n/Q actual value Integral-action time M' 250 Tp
n/Q Threshold 0 rem < 20 0 ¢
i = — — ik ——
o pm P set value Intensity P T T
i 0.00 bar = 45 M
SP Speed set value
P actual value Derivative time P ff' . negative limit
ump-erticiency-
0.00 bar € 540 o, P A Y -3000 rpm
compensation
€———————— [ Activate €
Figure 1: Servo pump V1: General
Mode
| [¥] Activate adaption
[T] Activate interpelation
Filter order pressure controller adaption 0
Pressure deviation Controller P-gain Integral-action time
o 1.00 10 ms
75.00 bar
1 .00 56 ms
25,00 bar
2 700 30 ms
150,00 bar
3 0.00 30 ms
25,00 bar
4 9.00 30 ms
Figure 2: Servo pump V1: Adaption
10 Application handbook Servo pump function V1 for BM5000
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Control Structures

Setfactual values ) Analog

Mode

@ Fieldbus with standard module
| Fieldbus with option maodule
Pressure control by Sensor input 1 & Standard-10 module (Connector X6) analog input 1

| @ Sensor input 2 & Standard-10 module (Connector X6) analeg input 2

Vaolume set value
| Q set value bus Flow rate n/Q set value filtered
' 0.000 1femin 32.00 cm'/Rev U] Tpm
Pressure set value
Maximal pressure
2 25000 bar

1
| |
| P setvalue bus ! P set value
| 0.000 bar e i = 000 bar
| Il
o i U
| 1 1
Ramp up time Ramp down time
pressure set value pressure set value
0 s 0 ms

P actual value sensor 2
Time constant PT1 Treshold analeg input  Scaling factor analog
analeg input 2 2 input 2
1.00 ms Q.000 1.000 i

| Value analog input 2
0.000 v |!-‘ +‘-T' /

E Calculate scaling

Offset analog input 2
0.000 v

Figure 3:

P actual value sensor 2
0.00

bar

Servo pump V1: Set/actual values

Mode

[T] Activate Pump protection

P actual value

™ 000 bar

State

Pump protection

+ threshold

Figure 4:

n/Q actual value

inverted 2
N/Q recognition 50
thresheld

P actual value 0,00
P actual value 500

rprm

rprm

bar

bar

Servo pump V1: Pump protection

AND —

Rest waiting time
0 ms
Recognition time

1000 ms

Q
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Signal processing of set values

2.2 Signal processing of set values

2.2.1 Volume set values and pressure set values via field bus

Interface
overlaid control
[ ETTEPPEERE TR : P 177.042 in ml/min
: : Field bus P177.042 Scaling P177.35
Volume set 1 Qset
: Qset > ——
: i —— fil
value : mi/min P177.8 [ccm / U] iitered
P177.020 in mBar Pmax = P177.6 =100%
Field bus P177.020 Scaling P177.120
i Pressureset Pset |5 P77.6 | Bar Pressure
i value : ey P177.7 | Volt set value
P177.206 P177.207
Ramp up time Ramp down time
pressure set pressure set
Figure 5: Set values via field bus
2.2.2 Volume set values and pressure set values via analogue inputs
Interface
overlaid control 0-10V
"""""""""""" or Add-on module SVP analog input 1
0/4-20
: mA P176.61 P176.60 P177.134 P176.62 P177.35
Volume set Scal- Qset
: ~ 5| Qset 5] e e
value : Qffset “| ing 7| filtered filtered
0-10V
. Pmax = P177.6 =100%
or Add-on module SVP analog input 2 max ?
: 0/4-20 P176.64
mA . P176.63 P176.65
Pressure set : B Pressure
H Offset > S_ca > i set value
value H ling
: : ms s
P177.206 P177.207
Ramp up time Ramp down time
pressure set pressure set
Figure 6: Set values via analog inputs
12 Application handbook Servo pump function V1 for BM5000
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Control Structures

2.3 Signal processing of actual values

2.3.1 Interface pressure actual values if add-on module SVP is available

Interface
pressure sensor 0-10V

H : or Add-on module SVP analog input 3

0/4-20 IFP177.3

: : mA P176.67 P176.66 P176.68 P177.175 Bit7 =

! Pressure actual : > | TRUE

: : 5| Sca- C ey Pactua

: value sensor 1 : Offset > ing consor 1 —O\

: H P177.119
0-10V

\4

P_act
or Add-on module SVP analog input 4 e
0/4-20
: mA P176.70 P176.69 P176.71 P177.176
! Pressure actual : s i P_actual
H H -~ Cca- 5 I _
: valuesensor2 : Offset 1 ling L sensor2 | ©
Figure 7: Pressure actual values via add-on module SVP
2.3.2 Interface pressure actual values if no add-on module SVP is available
Interface
pressure sensor .
pereeranrraasnraarannns Standard 10 analogue input 1
: : IFP177.3
i : 0-10v P144.1 P144.3 P144.4 P144.2 P177.175 Bit7 =
i Pressure actual : TRUE
: : Thre- Sca- P_actual
: value sensor 1 : —>| Offset > chold = ling | sensor1
: P177.119
Standard 10 analog input 2 P_act
0-10V P144.10 P144.12 P14413  P144.11 P177.176
i Pressure actual : Thre sea R |
: H 2 P — _actua
value sensor 2 : =>| Offset > <hold = ling sonsor2 ©
Figure 8: Pressure actual values without using an add-on module SVP

Application handbook Servo pump function V1 for BM5000
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Scaling and ramps of volume set values

2.4 Scaling and ramps of volume set values

This scaling defines the scaling-relationship between the voltage-value of the Q-Set fil-
tered (>P177.35<) in respect to the output drive-speed (nSet). The nSet-value is then
sent to the ramp function generator (see >Ramps pressure set values< on page 14).

Scaling P110.13 ' ! Ramps 1
! 1
: Maximum ! | !
, Drive | | |
1 1 1 1
1 1 1 1
1 I
: Alrpm] ! i !
i L - i P110.11 i
'40V  [I/min] i ! !
! A [rpm] | H ' Smoothing |
1 - 1 1 1
' 1 1 n 1
Q Set filtered | «—{ P177.39 L ‘InSet : ﬂ :
P177.35 RFG | 100% |
- L 1 P110.5 \
Maximum [ | !
m] r ! '| RFG !
L I 1+ 1| Input i
1 1 | 1
1 1 1 H | 1
1 r L 1 1 + - t!
i ' i > P— i
: | « | P177.38 : : |" ; N ‘ :
1 r 1 1 1
1 r 1 1 1
! Threshold H ! ; !
T r : i P110.6 th.::n:p P110.7 Rfi:;‘;“
tov L [1 /min] | | |
! [rp.m] r i ! !
\ | | S-curves S-curves |
! 0" [l /min] ! : P110.9 | Run-up P110.10 | Return !
' [rpm]! ! time time !
e e e e e e e e e e e e e e — e —mmmm e —— e ———— ! I e e e e e e e e e e e — e e — e —— e — e ——————————— 1
Figure 9: Scaling and ramps of volume set values

2.5 Ramps pressure set values

The Ramp function generator (RFG) generates a function with rising and falling ramps.
The ramp up time can be defined in >P177.206< and sets the time needed to raise the
pressure value to the pressure maximum value (>P177.6<). The ramp down time can be
defined in >P177.207< and defines the time for the pressure falling down from 100 % to
0 %.

Pressure ramp function generator

Pmax = P177.6 =100%

1
1
1
1
1
1
1
1
1
1
i
i ; Pressure set value
i P177.120
1
1
1
1
1
1
1
1
1
1
1

Pressure set value

Analog or field bus
- O |
P177.206 P177.207 i
Ramp up time Ramp down time :
Pressure set value Pressure set value :
Figure 10: Pressure ramp-up and ramp-down time
14 Application handbook Servo pump function V1 for BM5000
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Control Structures

2.6 Adaptation of the pressure controller parameters (kp, Tn)

Depending on control differences the pressure controller parameters can be dynamically
changed during the operating time.

Kp
Adaptation P177.195 ~
P177.122
P177.196
Pressure
Controller P177.197 kp
Proportional
P177.198 amplification
P177.199
Tn
P177.200 > P177.62
P177.201
Tn
P177.202 Integral
action time
P177.203
P177.204

Control difference
threshold parameter:

Bit 5=1
P177.3 | Interpolation
ON

Filter
Order P177.205

P177.191

P177.192

Bit 0=1
P177.193 P1 Adaption
ON
P Set P177.194
+ Pressure —
— ||| n Addition
_ = > controller |
P Actual
Figure 11: Adaptation of the pressure controller parameters

Enter the control differences for which there should be a change in the pressure control
parameters.

The control differences must be entered in ascending order. If entered incorrectly, all pa-
rameters are set to 1111..4444 and have to be re-entered.

The other parameters assigned to the control differences such as kp or Tn can be en-
tered.

It is possible to activate an interpolation between the values in order to provide a contin-
uous adaptive function between all entered values.
Enable this function with bit 5 =1 in >P177.34.

The filter order pressure controller adaption can be set to smooth the control deviation via
>P177.205<.

Mode

; [#] Activate adapticn
[T] Activate interpolation

Filter order pressure controller adaption 0

Figure 12: Activation of interpolation

Q
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Speed stop at minimum pressure values

2.7 Speed stop at minimum pressure values

If pressure actual value (>P177.1194) is smaller than P actual value minimum
(>P177.145<) and pressure set value (>P177.120<) is smaller than P set value minimum
(>P177.144<) speed limitations are set to 0. As a result in this low pressure area neither
volume nor pressure controller are active.

The speed limitation is suspended, if the pressure set value is greater than P Set value
minimum.

Pact
P177.119
P actual value minimum

P177.145

0 P177.17

P set

P177.120
P set value minimum
P177.144

P18.69 P18.21

P18.71 ,
iy = —»
P18.72
Pact
P177.119
P actual value minimum

P177.145

P set
P177.120
P set value minimum

P177.144

v

0 PA7717

Figure 13: Speed stop at minimum pressure values

.P set value minimum® and ,P actual value minimum® set pressure values stop the drive
if actual values are falling below this threshold value

This function prevents the drive from drifting slowly during the pressure control procedure
in the event of small set and actual pressure values.

The limit does not take effect until both (AND) limits have been underrun.
By setting the default values typical values were already entered.
The function is only activated in the pressure control system.

16 Application handbook Servo pump function V1 for BM5000
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Control Structures

2.8 Pump protection

The pump protection functionality recognizes a missing oil flow or wrong rotating direction
of the pump. If speed is greater than N/Q recognition threshold (>P177.167<), pressure
actual value exceeds P actual value threshold (>P177.168<). If P actual is lower than the
threshold drive error 1202 pump protection is generated.

The pump protection function is activated by setting Bit 4 = 1 in control word SP 2 (P177.3) .

nAct > P177.167 |—>

Pump protection
AND >| recognitiontime _)HH
P177.166 in ms

pAct < P177.168 |—>

Figure 14: Pump protection

2.9 Dataset switching

Servo pump software V1 of BM5000 supports an online (drive enabled) switching of up
to seven datasets. You can only switch to a valid dataset.

RAM
| active valid
[ | valid valid
(s |[oa)
valid | walid
| [l
| walid |
Ds7

Figure 15: Dataset switching

The servo pump software V1 provides the parameter ,Active Data Set*(>P177.2284,
UINT) for switching drive datasets. This parameter can be written cyclically via field bus.

Application handbook Servo pump function V1 for BM5000 17
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Switching pressure sensors

2.10 Switching pressure sensors

The servo pump software of the BM5000 has the functionality to switch between two pres-
sure sensors for pressure control.

If the used sensors have different pressure ranges, also scaling parameters must be
adapted (dataset switch recommended).

Bit 7 in Control word 1 (>P177.3<)
e False: Pressure control using sensor 2
e True: Pressure control using sensor 1

The default used pressure sensor has to be connected to analog input 4 of add-on mod-
ule SVP or analog input 2 of standard module X6.

A second pressure sensor has to be connected at analog input 3 of add-on module SVP
or analog input 1 of standard module X6.

2.11 Maximum positive speed

If the value is set to 0 rpm, the pump only rotates in an anticlockwise direction.

For quicker depressurization it may be necessary for the pump to rotate briefly in the other
(clockwise) direction.

The maximum permissible (clockwise) speed must be calculated based on the pump
manufacturer's documentation.

18
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Control Structures

2.12 Master slave configuration

The servo pump software is capable of interacting with other drives by defining master
and slave modes for each drive. Only the master drive is getting pressure- and volume
set values (via fieldbus or analog) and the actual pressure value from the pressure sen-
sor. As shown in figure 1 the slave is only following the master in speed control.

Hydraulic
system
Pressure- |

sensor [

Machine [
control

=
-« Master . - Slave
pressure controlled 8

Figure 16: Connection of the pressure sensor in a master slave configuration

speed controlled

Attention:

The volume set value from the PLC and the master's flow rate (>P177.8<), which can be
defined on ProDrive's general servo pump site, must always correspond together. If the
flow rate (>P177.8<) is given by the displacement volume of one single pump, the total
volume set value of all pumps, must be divided by the number of pumps, before sending
it to the drive. If the flow rate (>P177.8<) is given by the total displacement volume of all
pumps, the volume set value must also be given as the total value of all pumps.

Q
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Master slave configuration

2.12.1 Master and slave via analog inputs and outputs only

When using a master slave combination via analog inputs and analog outputs only, the
master drive has to be equipped with a SVP module. The slave drive does not necessarily
require a SVP module.

Pressure set value
Volume set value
Master Slave
24Vout[T oo Analogin 1+ 24V out|Z oo Analogin 1+
GND out :‘\ oo )| Analogin1- GND out o oo | Analogin1-
24V out 3 oo Analog in 2 + 24V out o oo Analog in 2 +
GND out [ o o )| Analogin2- GNDout | o o Analog in 2 -
24V out 5 oo )| Analogin3+ 24Vout [Z oo )| Analogind+
GND out Hoe Analog in 3 - GND out “) oo > Analog in 3 -
24Vout |n oo )l Andlogind + Pressure- 24Voul [Z oo )| Analogind +
GNDout [~ oo 3| Analogin4 - sensor GNDout P oo Y[ Analogin 4 -
Analog out 1 - o oo Analog out 1 + Analogout1- |7 oo Analog out 1 +
1 - B}
Analogoul2-[7 oo J| Analogout2 + Analogout2- [ g o )| Analogout2+
Analog out 3 - Loe 1| Analog out 3 + Analog out 3 - 9 oo )| Analogout 3 +
Analog outd - [ oo )| Analogout4 + Analog out4 - [~ o g )| Analog out 4 +
| 1 1
6 " 6 2
7 3 7
3
8— 4 8
o] 4
5 o 5
Figure 17: Connection of master and slave via analog inputs and outputs

In this configuration the master is controlling pressure and volume of the hydraulics ac-
cording to analog set values, which are given by the PLC. The slave is only following the
master in speed control. For this purpose the actual speed value from the master is sent
directly via analog output 2 of the SVP module to the X6 analog input 2 of the slave. To
enable the analog output linking of the actual values on the master, the bit 7 in Control
word 3 (>P177.5<) has to be set to ,,1°.

The target number (>P144.154) of the slave's analog input 2 needs to be set manually
on ProDrive's analog input page. To achieve the fastest connection between master and
slave the speed additional value (>P18.68<) has to be selected as target parameter. To
calculate the scaling factor of the analog input 2 (>P144.11<) the ,calculate scaling” but-
ton can be used. Due to this parameter is an additional set value, the standard input value
(>P110.54<) of the ramp function generator has to be set once to value ,0".In standard
configuration a voltage range of -10 to 10V and a speed range from the negative max.
speed to the positive max. speed (>P110.1<) of the master drive has to be used. Due to
the slave is only running in speed control, it must be ensured that the servo pump is de-
activated on the slave and that there is no PLC-Project running on the slave. Furthermore
the checkboxes ,Disable negative set values” (Bit 0 of >P110.2<) and ,Inverting input val-
ues” (Bit 2 of >P110.24) on the slave's ramp function generator page must be deactivat-
ed. In this configuration, it is not possible to switch master and slave roles during

operation.
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Control Structures

2.12.2 Master and slave via analog connection and set values via fieldbus

In this configuration the pressure set value (>P177.20<) and the volume set value
(>P177.42<) are transferred via fieldbus to the master drive, but the speed value of the
master is transferred to the slave via analog inputs and outputs.

If the master is equipped with a SVP module the connection of master and slave can be
realized as given in chapter »Ramps pressure set values< on page 14. If the master is
not equipped with an SVP module the connection of master and slave has to be carried
out as shown in >Figure 18< on page 21, by using the master's analog output 1 of con-
nector X6. In this case the analog output configuration must be set manually on Pro-
Drive's analog output page by setting the source parameter id to the total speed set value
(>P18.21<). To calculate the correction gain of the analog output (>P125.15<), the ,cal-
culate scaling” button can be used. In standard configuration a voltage range of -10 V -
+10 V and a speed range from the negative speed limit (>P177.215<) to the positive
speed limit (>P177.214<) of the master drive should to be used. In this configuration it is
not possible to switch master and slave roles during operation.

PLC
Pressure set value and volume set
value via fieldbus
Master Slave
0
0
<
0
Pressure- U
sensor
] x6 O
o ; I
3 3
4 8— | 4 Speed additional
5 Total speed value ? I 5 wvalue via analog
via analog output O input
Figure 18: Connection of master and slave via analog inputs and outputs with fieldbus
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Master slave configuration

2.12.3 Master and slave with fieldbus only

1 PLC

11006
Tup = Oms

18.21 110.4 18,60

T
NSetroral | Speed RFG | rFa nset | Speed
controller Input . Controller
A

32Bit

177.008

%100 / Vpmyp

177.42

fset

- .

RFG

Taown = Omns

& Activate Servopump O Activate Servopuimp

B RFG Interpolation 1io.2 i 11 X RFG Interpolation 1oz ei 11

B RFG Inverting input value oz i 2 O RFG Inverting input value 1102 nic 2

M RFG disable negative values 1oz sico [ RFG disable negative values 1102 mic o

B RFG 16 bit input 1102 B s X RFG 32 bit input 1102 sies

B Set value processing in fieldbus-task 1102 gic1e B Set value processing in fieldbus-task 1102 pi 16

Figure 19: Parameter connection of master and slave with fieldbus only

As shown in >Figure 194, in this configuration the master is receiving the set values from
an overlaid PLC and is sending back its total speed value (>P18.21<). The overlaid PLC
is then sending the masters total speed value to the slave drives ramp function generator
input (>P110.4<). The slave follows the master while bypassing its own pressure control.
Due to no pressure control is running on the slave drive, the servo pump function needs
to be activated on the master drive only, and must be deactivated on the slave drive
(=stop SoftDrivePLC). The ramp function generator mode (>P110.2<) of master and
slave has to be set as depicted in >Figure 19<. In this configuration, it is not supported
to switch the master and slave roles during operation.
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INSTALLATION

This chapter describes the servo pump-specific controller connections. This is applicable,
in particular, to the set and actual value sources.

For the connection of the b maXX 5000 device and the remaining control connections,
see Instruction handbook b maXxX 5000, 5.09022 or b maXX 5500, 5.13008.

WARNING!

All notes and in particular safety notes of the Instruction handbook b maXxX 5000 or
b maXX 5500 must be considered.

NOTICE!

It is important to ensure that the pump in every operating point is operated within its
specifications. The limitation values for minimal-pressure, pressure-acceleration and
the characteristic-lines for pressure and speed can be found in the technical docu-
mentation of the pump-manufacturer.

3.1  General information

In general there are different possibilities for reading in the set values for pressure and
volume and the actual value of pressure:

® Analog
e Field bus with add-on module SVP
e Field bus with standard module X6

Furthermore a subdivision can be done depending on the signal form of analog signals.
In this chapter the different possibilities are described in detail.

Q
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Reading in of pressure and volume set/actual values

3.2 Reading in of pressure and volume set/actual values

It is possible to switch the interface using the bit numbers 8 and 9 in >P177.3< according
to the following table:

>P177.34 = XXXX XXXX XXXX XXXX

11 | Add-on module SVP as analog interface (see >page 244)

01 | Field bus combined with add-on module SVP (see >page 26<)

10 | Field bus combined with standard analog IO X6 (see >page 28<)

3.21 Add-on module SVP as analog interface

In this case the volume set value is set using analog module SVP-001-00X in slot B of the
b maXX controller.

The set pressure value and actual value are also provided via analog module SVP-001-
00X in slot B of the b maXX controller.

The pressure actual value can be read in from 0/4 - 20 mAor 0-10 V.

Overlaid Control

BM5000
== !
wn?w.n |

1 “
BT
Pressure and volume set value via -

analog signal 0..10 V or 0/4..20 mA :

Pressure
sensor Pressure actual value

o 0..10V or 0/4..20 mA

>

Figure 20: SVP as analog interface
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Installation

Pin assignment

SVP-001-001/2
SVP-001-003

SVP-001-001/2
SVP-001-003

SVP-001-001
SVP-001-002/3

2x24Vin[ 00 Jl O
2xGNDin[{ 0o )l o

Digital out 1 1| Digital in 1
Digital out 2 ]| Digital in 2
Digital out 3 Y| Digital in3

Digital out 4 [ 5 Digital in 4

24VoutZ oD Analog in 1 + ]_

GNDout P o o E} Analog in 1 - Volume Set value
2aVout |2 oo J| Analog in 2 +

GND out |2 o o 5| Analogin 2 - ]— Pressure Set value

24Vout Lo o )l Analogin 3 + } (Pressure Actual value Sensor 1 -> Optional)
GND out oo Analog in 3 -

24Vout[C oo 2 Analog in 4 +
GNDout [Z o o )| Analogin 4 -

Analogout 1- 17 oo ]| Analog out1+ 3} Pressure Actual
Analogout 2- < o o S Analog out2 + - Speed Actual Value

Analog out 3 - o )| Analogout3+ } Iq Actual Value

Analog out 4 - o 5| Analog out4 + 3 Motor temperature actual Value

} Pressure Actual value Sensor 2 -> Standard

Figure 21: Pin assignment SVP-001-00X as analog interface

Depending on the used add-on module SVP the following signal forms are required:
® Volume set value interface (Analog input 1 of add-on module SVP):
Voltage input (0-10V) = Volume set value from 0 - 10 V is required.

Current input (0/4 - 20 mA) = Volume set value from 0/4 - 20 mA is required.

® Pressure set value interface (Analog input 2 of add-on module SVP):
Voltage input (0 - 10 V) = Pressure set value from 0 - 10 V required.

Current input (0/4 - 20 mA) = Pressure set value from 0/4 - 20 mA required.

® Pressure actual value interface (Analog input 3 or 4 of add-on module SVP):
Voltage input (0-10V) = Pressure sensor with voltage output (0 - 10 V) is required.

Current input (0/4 - 20 mA) = Pressure sensor with current output (0/4 - 20 mA) is
required.

NOTE!
Add-on module SVP-001-00X requires an own 24 V-supply.

Q
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Reading in of pressure and volume set/actual values

3.2.2 Field bus combined with add-on module SVP

In the case the pressure and volume set value are set via field bus parameters:

® \olume set value interface:
>P177.42<  Q Set value field bus DINT  Scaling: ml/min

® Pressure set value interface:
>P177.20<4 P set value field bus DINT  Scaling: mBar

The pressure actual value is provided via analog module SVP-001-00X in slot B of the
b maXX controller. The pressure actual value can be read in from 0/4 - 20 mAor0-10 V.

Overlaid Control

Pressure BM5000
sensor

‘;Q Pressure actual value
0..10V or 0/4..20 mA

Pressure and volume set value via fieldbus

Figure 22: Field bus combined with add-on module SVP
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Installation

Pin assignment

mevmi)nu o
2xGNDin[Z 00 )| @
D@mom15nn§ Digital in 1
Digital out 2 [~ o o )| Digital in2
Digital out 3 3 oo :] Digital in 3 Reserved
Digital out 4 [~ o o ; Digital in 4
24Vout [Z oo | Analogin 1+
GND out 3 oo J| Analogin1- ]‘ Reserved
24Vout [ oo Analog in 2 +
GNDout |2 o o ; Analog in 2 - ]‘ Reserved
24Vout [ oo ]| Analogin3+ ]_ } .
GND out ‘3 o o §| Anslogin3- (Pressure Actual value Sensor 1 -> Optional)
24Vout [Z oo )| Analogin 4 + ]_
oNDout P o o ; Analog in 4 - Pressure Actual value Sensor 2 -> Standard
Analog out 1 - ‘_) oo | Analogout1+ > Pressure Actual
Analog out 2 - Hee Analog out2 + } Speed Actual Value
Analog out 3 - joo g Analogout3+ } |q Actual Value
Analog out 4 - [Z o o )| Analeg out4 + - Motor temperature actual Value

Figure 23: Pin assignment field bus combined with SVP-001-00X
Depending on the used add-on module SVP the following signal forms are required:

® Pressure actual value interface (analog input 3 or 4 of add-on module SVP):

SVP-001-001 Voltage input (0-10 V) =
Pressure sensor with voltage output (0-10 V) is required.

SVP-001-002/3 Current input (0/4 - 20 mA) =
Pressure sensor with current output (0/4 - 20 mA) is required.

NOTE!

add-on module SVP-001-00X requires an own 24 V-supply.
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Reading in of pressure and volume set/actual values

3.2.3 Field bus combined with standard analog 10 X6

In this case the pressure and volume set value is set via field bus parameter:

® Volume set value interface:
>P177.42<  Q Set value field bus DINT  Scaling: ml/min

Pressure set value interface :
>P177.20< P set value field bus DINT  Scaling: mBar

The pressure actual value can only be read in at analog input 1 or 2 of connector X6 range
0-10V.

Overlaid Control

BM5000

Pressure and volume set value via fieldbus

Pressure

sensor ’
) Pressure actual value 0..10V

Figure 24: Field bus combined with standard analog IO X6

NOTE!

In this configuration no add-on module SVP is necessary.
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Installation

Pin assignment

© 0 ~N®

D-sub connector 9-pin

Pin No.

Assignment

Actual pressure value sensor 1 +

Actual pressure value sensor 2 +

OuUT1-,0UT2-

OUT 1+

ouT 2 +

Actual pressure value sensor 1 -

Actual pressure value sensor 2 -

OuT1-,0UT2-

Ol Nl |l WIN|-~

OuUT1-,0UT2-

Typical connection pressure sensor on standard analog 10 X6 with extern 24 V supply

24V
GND

Supply 24V

GND

Pressure sensor

O

-

Qutput 0..10V

0o ~m

\'( [N N N

|
)
!

.

O

L9 I SN v I W P

Figure 25: Typical connection pressure sensor on standard analog 10 X6

Q
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Add-on module SVP

3.3 Add-on module SVP

The add-on module SVP provides an I/O-extension. The add-on module SVP has to be
mounted in production, it's not pluggable or can be retrofitted.

Up to now there are three types of add-on module SVP.

Module with additional analog/digital inputs/outputs,

BMS53XX-XXXX-XX04
BMS53XX-XXXX-XX05
BMS53XX-XXXX-XX06

Types

Version Analogin1/2 Analogin3/4 Analog out 1 ... 4 | Digitalin 1 ... 4
Digital out 1 ... 4

SVP-001-001 Analog voltage Analog voltage inputs

BM53XX-XXXX-XX04

inputs £10 V
resolution 14 bit

+10V
resolution 14 bit

SVP-001-002

BM53XX-XXXX-XX05

Analog voltage
inputs £10 V
resolution 14 bit

Analog current inputs
(0)4...20 mA
resolution 14 bit

SVP-001-003

BM53XX-XXXX-XX06

Analog current inputs
(0)4...20 mA
resolution 14 bit

Analog current inputs
(0)4...20 mA
resolution 14 bit

4 analog
voltage outputs

+10V

resolution 12 bit

4 digital inputs
24V /

4 digital outputs
24V

The add-on module is required at servo pump systems with

® Analog set value interface or

® Pressure sensor with current interface or

e High precision applications

Digital inputs/outputs

Evaluation:

edges, programmable

Input current (per input):

2 mA digital input

Time delay input:

max. 4 ms,

Level:

Low (0 ... 5 V); High (12 ... 28 V)

Output current of each output:

max. 500 mA

Electrical isolation:

optocoupler

Short circuit proof:

current limited, switch-off via temperature

Analog outputs

Resolution 12 bit

Output voltage -10Vto+10V
Output current max. 1 mA
Updating rate 125 us

Short circuit proof

limited, max. 10 s
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Installation

Analog inputs

Voltage input

Current input

Resolution 14 bit

Type differential input

Input resistance ca. 50 kQ ca. 100 Q

Input current max. 250 pA min. (0) - 4 A, max.
20 mA

Input voltage -10Vto+10V max. 2 V

Sampling rate

125 ps

Power supply encoder

max. 250 mA per connection

NOTE!

Pin assignment
cannot be changed:

2x24Vin
2xGND in

Drive enabled —_ Digital out 1

Drive error._ Digital out 2

Warning threshold 1__ Digital out 3

motor temperature exceeded Diqital t4
Reserved”’ 'gltat ou

24V out

GND out

24V out

GND out

24V out
GND out

24V out
GND out

Analog out 1 -
Analog out 2 -

Analog out 3 -
Analog out 4 -

Figure 26:

@)
oo
oo

000

O O O O
O O O O

000
oo oo
oo oo

000

O O o g
O O o g

000

O O o g
O O o g

Pin assignment SVP

The connections of the cables of the analog channels must be done shielded.
Blade terminals with 6.3 mm width are available for connecting the shields.

o
o
Digital in 1
Digital in 2
Digital in 3
Digital in 4

Reserved

Analogin 1 +
Analog in 1 -
Analog in 2 +
Analogin 2 -

— Volume set value

— Pressure set value

Pressure actual value

Analog in 3 +
9 - sensor 1 (option)

Analog in 3 -

Analog in 4 + _ Pressure actual value
Analog in 4 -  Sensor 2 (standard)

Analog out 1 +~ Pressure actual value
Analog out 2 + — Speed actual value
Analog out 3 + —Iq current actual value
Analog out 4 + — Motor temperature

The pin assignment of the add-on module SVP is hard coded in servo pump software and

Q
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Add-on module SVP

All analog inputs/outputs must be released via the SVP module mode >P176.14. In the
analog input mode >P176.2<4 an oversampling can be set and furthermore the range of
current signal

(0 - 20 mA or 4 - 20 mA) can be selected.

In the following table is defined which add-on module is required regarding set and actual
value signal form.

Set values pressure and volume Pressure actual value Required add-on Resolution Dataset setting
Field bus Voltage Current Voltage | Current0/4 - module SVP agzje;s:arlie
0-10V 0/4 - 20 mA 0-10V 20 mA
X X - 12 Bit Field bus with standard
module X6
X X SVP-001-001 14 Bit Field bus with add-on
module SVP
X X SVP-001-002/3 14 Bit Field bus with add-on
module SVP
X X SVP-001-001 14 Bit Analog
X X SVP-001-002 14 Bit Analog
X X SVP-001-003 14 Bit Analog

3.3.1  Connection pressure sensor with current interface

Connection example for a pressure sensor with current output (2-wire version):

Supply 24 V Output 0/4..20mA

Pressure sensor

24V out 3 oo )| Analogin4 +
GND out [ o o )| Analogin4 -

Figure 27: Typical connection pressure sensor with current interface

The 24 V supply of pressure sensor is directly supplied by the add-on module SVP.
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Installation

3.3.2 Connection pressure sensor with voltage interface

Connection example for a pressure sensor with voltage output (3-wire version):

Supply 24V Output 0..10V

GND
Pressure sensor

24Vout [~ oo ]| Analogin 3+
e GND out o oo 1| Analogin3 -

24V out g oo Analogin 4 +
GND out Analogind - =]
Figure 28: Typical connection pressure sensor with voltage interface

The 24 V supply of pressure sensor is directly supplied by the add-on module SVP.
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Add-on module SVP
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GUIDED COMMISSIONING

This chapter describes the guided commissioning function of the servo pump in the
b maXX 5000. The guide is described using graphics and a short of explanation.

41 Start

C Start the guided commissioning by clicking on ,Start guided commissioning® at the
~Applications - Servo pump V1 — SP v1 general* tab.

Follow this assistant.

n/Q set value unfiltered Settings
o pm ] Activate servo pump
v Pump rotation direction © Right ) Left
(_User filter option module AIL ) Unit V
J‘Q 2 9 Unit bar 10.000 V& 25000 bar
v 9 Unit rpm |
n/Q set value filtered Unit lpm Homiraic 3200 cm®/Rev
o pm
v () Set default values | | [ start guided commissioning... |

n/Q Scaling divisor

1 000 P set value P actual value
1000 Adaption minimum minimum
v 5.00 bar 5.00 bar

n/Q set value scaled d‘ W 'l(
1] pm | Activate AND
v
3000 rpm ;+se > n/Q set value Controller P-gain SP Speed set value
n/Q Maximum 0 em =P 5 positive limit
3000 pm n/Q actual value Integral-action time Ml 250 pm
n/Q Thresheld 0 pm € 20 e ~ R ~ N
>| nR —> = M
0 m P set value Intensity 20 N0 N A
Dipr 000 bar  —> 4o iy
SP Speed set value
P actual value Derivative time i negative limit
000 bar € 5000 5 Pump-effme'ncy- g o
compensation
< [C] Activate €
Figure 29: Servo pump start guided commissioning
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Start

© Select the desired add-on to begin the commissioning.

[ Guided commissioning B - =X

Configuration of the drive

]
1
'
s Please select the next step.

Device
9 Edit the existing configuration
@ Mote! No configuration parameters are edited for this option.
() Use the existing parameter set for the configuration
@ note! A parameter set from a file or the project can be used for this option.
) New configuration
&P Note! All parameters of the axis are set to the default values at this option.

. Skip configuration

Figure 30: Guided commissioning: First window

C Click on ,Continue”

Device data: The actual drive-type.
PWM frequency: Select the desired PWM frequency for running the motor.
DC link voltage: Shows you the actual DC link voltage.
[E Guided commissioning |- m X
'; Power Unit
; Please select the power unit data.
Device data
Hardware name EABMS327-Sioc 204
PWM frequency
PWM frequency )2KHz (D4KHz @8KHz ©16KHz
Voltages
DC link voltage 10 v
Figure 31: Guided commissioning: Power unit

C Click on ,Continue”

36 Application handbook Servo pump function V1 for BM5000
of 80 Document No.: 5.17002.03 Baumdller Nirnberg GmbH



Guided Commissioning

© Select the used encoder type by clicking on ,Encoder database*.

Please ensure you select the right encoder to prevent any damage to the used encoder
due to overvoltage.

[ Guided commissioning

B o=
'{ Encoder
Ib Please select the enceder.
Encoder type SinCos HIPERFACE Encoder database |
Number of pulses 1024
Number of revolutions 1 Rev

Time constant speed act. value filter  1.00 ms

@ Mot inverted

! Inverted (mounted with different direction of revolution)

State active

Figure 32: Guided commissioning: Selecting the encoder

C Click on ,Continue”

C© Select a motor either from the ,Motor database® or enter motor data manually if your
motor is not listed in the database.

(& Guided commissioning pRrersesrver
i Motor
H
s Pleace select a mator,

@ Select motor data from the database
Enter moter data manually

Motor DED2 05650640 Motordatabase

» | Detailic

Figure 33: Guided commissioning: Selecting the motor

C Click on ,Continue”

C If connected, select the type of temperature sensor connected to the controller and
check values.

[E] Guided commissioning B - =%
"f Motor
i Please select the motor temperature sensor.
Connector Mo sensor A |
Figure 34: Guided commissioning: Selecting the temperature sensor
© Click on ,Continue*®
© Check, and if necessary change values.
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Start

NOTE!

It is advised to set the ,,Speed set value positive limit*“ on beginning to zero, to pre-

vent any damage on the servo pump.

[E Guided commissioning
"; Essential parameters
L)
3 Please specify the values for the essential parameters.
Limit values
Max. drive current 150 A
Maximum drive speed 2000.00 rpm
Speed set value positive limit 0.0000 rpm
Speed set value negative limit -3000.0000 rpm
Figure 35: Guided commissioning: Essential parameter settings

© Click on ,Continue*

C If known, set the load inertia.
Set the controller settings to ,hard".

| -\ X

The controller calculates the Kp, Th and Ks values which can be accepted by clicking

on ,Download data“.

[ Guided commissioning
#  Put the drive into operation
i
3 Setting the speed controller parameters
Calculation of inertia
| Drive inertia = Motorinertia + Load inertia |
3.60 kg*em® 3.60 kg*cm® 0.00 kg*em® ‘
Choose controller settings |
| |
hard medium soft
Calculated speed control parameters Actual settings
| Kp 18640 /s | Kp 18640 1/s |
P » P |
Tn 00200 s T 00200 s
Ks  312759.68 degres/s’/A Ks  312759.70 degree/s/iA

Figure 36: Guided commissioning: Speed controller parameters

© Click on ,,Continue*

o= X
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Guided Commissioning

© Click on ,Accept operator's control” and click on ,Yes“ on the occurred dialog.

[E] Guided commissioning

B - =X
'; Put the drive into operation
’ Get the operator's contral.
& Caution when using the operator's control!
Please assure, that the drive is in the operating state Switch inhibit or Ready-to-operate.
Accept operator’s control,
Operator's control by Fieldbus
Figure 37: Guided commissioning: Operator's control
© Click on ,Continue”
© Click on ,Reset errors” if necessary (errors displayed under ,Error®).
[E Guided commissioning B - =X

Put the drive into operation

e

Check the releases.

@ Mote! All voltages and releases must be available for additional steps.
The drive may not be in the status Error or Failure.
The motor must be able to rotate freely.

Command [ Reset errors ] [ Stop/Cff | Brake

State Error

Pulse enabling (@]

Quickstop o

Enable operation (@]

Error Errornumber Errordescription

204 204 - Exceeding negative speed limit

Figure 38: Guided commissioning: Check the releases

C Click on ,Continue”

Q
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Start

© Click on ,Start” to begin the Self-optimization of the current controller.

The stator resistance, inductance Lq and the inductance Ld of the motor is measured.

Wait until the measurement is done.

[E] Guided commissioning o — e 4
h'; Put the drive into operation
L]
i Self-optimization current controller
After self-cptimization is completed, the measuring values are accepted in the motor model.
Start ‘ [ Stop/Off | B
Mode State
Measuring of resistance, inductance State O deactivated
[C] Measuring of dead time
Measured values Motor data
Result Rs 1700 Ohm | | Stator resistance 0.500 Ohm |
Result inductance 6.40 mH Inductance Lq 2.50 mH
Time constant of step response 0.00 ms Inductance Ld 170 mH
Operation mode actual Speed control mode Stop/Cff Pulse enabling |
State |.Ready for operation |2 ] Quickstop |
Message 0 - No error Enable operation ([
‘| m | "
Help [ Back |[ Continue | [ Cancel
Figure 39: Guided commissioning: Self-optimization

C Click on ,Continue”
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Guided Commissioning

© Find the notch position if not known.

Click on ,Start” and wait until the notch position has been found.

& Guided commissioning B - =X
"'14 Put the drive into operation
]
b Find notch position
@ Mote! The notch position search serves to determine the mounting pesition (notch position) of

the encoder.

The notch position search is initiated via the start-button.

If the notch positicn search is completed the notch position, which was found, is entered.

Settings | Control State

Init.Pos.Detection Method

. - [ Start | [ Stop/Off deactivated

fix currentangle and rotating shaft - |

Data
Current rise 1.000 Afs
Current drop 5.000 Afs
Encoder Offset el. 0.000 degree
Operation mode actual Speed control mode Stop/Off | Pulse enabling ©
State [Readyfnr operation [2 ] Quickstop [»)
Meassage 0 - No error Reset errors Enable operation @
‘| m | 5
Help [ Back |[ Continue | [ Cancel |
Figure 40: Guided commissioning: Finding the notch position

C Click on ,Continue”

Q
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Start

© Check now whether the motor is rotating or not.

NOTICE!

Make sure that the valves are turned in the way that the pump delivers directly into
the tank. Otherwise damage may occur.

Help

[ Guided commissioning

= =0 X
Put the drive into operation
First rotating the motor
@) Mote! The drive can now be moved via the button "Backward”. The direction of rotation "Backward” preduce a
negative motor speed, which corresponds with a clockwise pump the positive pump rotation direction, Please
turn the valves so that the pump delivers directly into the tank.
In the lower range the speed and the acceleration can be specified.
The active speed of the drive is displayed.
| Control |
[ Backward l [ Quickstop
Jogging speed
92 rpm
Jogging acceleration
2920732 m/s*
Jogging deceleration
2820732 m/s*
Jogging maximum jerk
366210038 m/s’
Operation mode actual Speed control mode Stop/Off | Pulse enabling ©
State [Ready for operation |2 ] Quickstop ©
Message 0 - No error Reset errors | Enable operation o
[ Back |[ Continue | [ Cancel

Figure 41:

Guided commissioning: Rotating the motor

© Click on ,Continue*
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Guided Commissioning

C Click on ,Activate servo pump*.
Check whether the PLC state is running (green) or not.

C If there are any error's, please contact the Application-Department of Baumidiller.

| ) Guided commissioning i
f Put the drive into operation
i Mctivate servo pump.
i) Verify that the appropriate PLC project is saved for the servo pump in the drive.
Activate the servo pump and check whether the PLC will start without errors.
7 Activate servo pump
PLC Project Informatian
Preject name SASP_100100 PWLO0 00 WTOD
Project time stamp - 11.08.2016 - (9:07:08
PLC State
State © FRun
Error 8]
Figure 42: Guided commissioning: Activate the servo pump
© Click on ,Continue*
© Set the pressure range for the pressure sensor and the flow rate of the pump.
[E Guided commissioning B - =X
'§  Put the drive into operation
i Setting the pressure range and the flow rate
&) Define the pressure range for the pressure sensor
10,000 V & 10000 bar
@ Define the flow rate of the pump
Flow rate 3.20 cm’/Rev
Figure 43: Guided commissioning: Pressure range and flow rate
© Click on ,Continue*
Application handbook Servo pump function V1 for BM5000 43
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Start

© Set here the ,SP Speed set value positive limit* and the ,SP Speed set value neg-
ative limit"“.

[E] Guided commissioning B - =X

h’{ Put the drive into operation
L3
s Setting the spead limits

@) Mote! Set the "SP Speed set value negative limit" to the maximum of the required flow rate of the application.
Furthermore the rate of pressure reduction can be defined via the "SP Speed set value positive limit”.
Important! Please refer to the operating parameters of the serve pump.

SP Speed set value
paositive limit

250 rpm

SP Speed set value
negative limit

-3000 rpm

Help Back |[ Continue ] [ Cancel

Figure 44: Guided commissioning: Speed limits

© Click on ,,Continue*
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Guided Commissioning

C Select the set value and actual value interface

[E) Guided commissioning

§  Putthe drive into operation
b

Selection of Set/Actual value interface

Setfactual values
@ Analog
() Fieldbus with standard module
() Fieldbus with option madule
Volume set value: Analog input 1 option module SVP 0-10 V or 0/4-20mA

Pressure set value: Analog input 2 option madule SVP 0-10 V or 0/4-20mA
Pressure actual value: Analog input 3/4 option module SVP 0-10 V or 0/4-20mA

Higher-level PLC

b maXX5000

Pressure and volume set value via
analog signal 0.10V or 0/4..20mA

Pressure sensor l Pressure set value

S 0.10V or 0/4.20mA

>

Note: The option module SVP must be plugged in the b maXX 5000.

| =-B X

Help [ Back ] [ Continue ] [

Cancel

Figure 45: Guided commissioning: Set value and actual value interface

C Click on ,Continue”
[>)

If your choice is ,Analog®, continue reading >page 49<.

Q
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Commissioning set /actual values via fieldbus

4.2 Commissioning set /actual values via fieldbus

© Select ,Synchronizing off or on* as needed and set the Fieldbus values depending
on your application.

| Bl Eisted commissining " = x|
|
5 f Put the drive into operation
5 El&i‘:f.'ﬂu'l’.'l‘.\l’! af tha Flakdbus
Mo Fadbul connacted f Symchronzauan off
& Synchronization via Fleldbus
7 agdres % Gaas [P acidress « DIF pwitch satsngs
Marual input
MAL address D002 FB-FF.35.
Bate [p adionens 13215800
a.0.00
Subret matk 2E5.255.0.0
Figidu cycle time 1000 ps - Sync tolarance 2000 [Tt}
Figure 46: Guided commissioning: Fieldbus configuration

© Click on ,Continue*”

© Check the fieldbus process data mapping.

Set valued Actual values
Control word 1 e 10800100 Szatus word 1 o437 108 003.0,0
bt valug Dyl LR Uienin  IT7.042.00 53 3paad el vaive -135.3382 e QLANRTON0
2 st valus bus 1211 bar 1772000 lsg actual walum 2 AT A C47.003.00
wwiiched off PR000000 wwitchad off TO0 0000
waisched off 050,000.0.0 wrirchad off G00.000.0.0
wwitchad off 006000 saitchad off GO0.000.0.0
wadsched aff 2000000 pwinched ot feceteatet]
vadiched off 000.000.0.0 yaizchad o 00000000
wwisched off Pl el wwitchad off TQO 20000
wwisched off 050.0000.0 vwisched off 80000000
wwitched off 0006000 saitchad off 000.000.0.0
wadiched off el ] waisghed ol bt
switched off 0000000 switched off CoO00o00
wwiiched off e ] wwitchad off TOAR00.00
weardsrhad ~# A B vadrenacd nfi AN A AR
Figure 47: Guided commissioning: Data mapping

© Click on ,Continue*“
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Guided Commissioning

© Reset the operator's control by clicking on it.

Figure 49:

"; Put the drive into operation
H

; Sets the scaling of the volume set value

Q set value bus Flow rate

2000 Ifmin 320

cm’/Rev 623

v

n/Q set value filtered

rpm

n/Q Scaling divisor

1.000

v

n/Q set value scaled

625

v

pm

1000 Ufmin

n/Q Maximum
2000

n/Q Threshold
0

© Click on ,Continue”

pm

pm

0 Ufmin

Guided commissioning: Scaling volume set value

n/Q set value
625

ey

pm

[E] Guided commissioning B R =

§  Putthe drive into operation

'

5 Reset the operator’s control,

@ Caution when using the operator’s control!
Please assure, that the drive is in the operating state Switch inhibit or Ready-to-operate.
Reset operator's contral.
Operator's control by ProDrive
Figure 48: Guided commissioning: Operation control
© Click on ,Continue®
© Set the scaling of the volume set value.
(& Guided commissioning B -mx

Q
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Commissioning set /actual values via fieldbus

© Set the scaling of the pressure set value.

[E] Guided commissioning 2 - =X
-5 ¢ Putthe drive into operation
i
i Sets the scaling of the pressure set value
Maximal pressure
e 100.00 bar
P set value bus P set value
10,000 bar 10.00 bar
i 1 L
1 1
Ramp up time Ramp down time
pressure set value pressure set value
o ms o ms
Figure 50: Guided commissioning: Scaling pressure set value

C Click on ,Continue”

If you have set either ,Fieldbus with standard module* or ,Fieldbus with add-on mod-
ule®, continue reading >page 51<.
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Guided Commissioning

4.3 Commissioning set /actual values via analog interface

C© Set the scaling of the ,Volume set value®.

& Guided commissioning

Put the drive into operation

&)
3
i
§ Sets the scaling of the volume set value

Range of values of the analog input signal

Range of values of the target parameter

[¢] = 2000 rpm

Figure 51:

© Click on ,Continue*

Guided commissioning: Scaling pressure set value

B -

=B 4

Here you can check the previous made scaling settings for the ,Volume set value®.

[E] Guided commissioning

B -Am X
¢ Put the drive into operation
i
'
b Check the scaling of the volume set value
User filter option User scaling factor
module AIL option module AIL
2 1638.300
' '
H H
' '
Value analog input 1 i n/Q set value filtered
50676 v _“0_+ T D - = rpm
User offset option module AIL v
0.000 v n/Q Scaling divisor
1000
v
n/Q set value scaled
1014 pm
v
1000 Ufmin 5 n/Q set value
n/Q Maximum 1014 ERE T
2000 pm
n/Q Threshold
[ pm
0 U/min
Help [ Back ‘ [ Continue | [ Cancel
Figure 52: Guided commissioning: Check volume set scaling

© Click on ,Continue*

Q
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Commissioning set /actual values via analog interface

© Set the scaling of the ,Pressure set value®“.

[ Guided commissioning B -=mX

Put the drive into operation

]
i
1
i Sets the scaling of the pressure set value

Range of values of the analog input signal

Range of values of the target parameter

Figure 53: Guided commissioning: Scaling pressure set value

C Click on ,Continue”

© Here you can check the previous made scaling settings for the ,Pressure set value®.

[E Guided commissioning B -mx
'} Putthe drive into operation
i
i Check the scaling of the pressure set value
User filter option User scaling factor Maximal pressure
module A2 option module A2 p
100.00 bar
2 3276.700 1V
Value analog input 2 L P set value
2.0159 V +c D 2016
! e
User offset option madule AT2 ! '
0.000 v Ramp up time Ramp down time
pressure set value pressure set value
0 ms 0 ms
Figure 54: Guided commissioning: Check scaling pressure set value

© Click on ,,Continue*

50 Application handbook Servo pump function V1 for BM5000
of 80 Document No.: 5.17002.03 Baumdller Nirnberg GmbH



Guided Commissioning

4.4 Setting the pressure sensor inputs

© Select the input on which the pressure Sensor is connected to.

Sensor input 1 with add-on module:

Sensor input 1 without add-on module SVP:

Sensor input 2 with add-on module:
Sensor input 2 without add-on module SVP:

SVP, analog input
Standard-10 X6, analog input

SVP, analog input
Standard-10 X6, analog input

IZ]J Guided commissioning B =X
7 Put the drive into operation
‘a Set the sensor input of the pressure actual value
Pressure confrol by () Sensor input 1
@) Sensor input 2
Figure 55: Guided commissioning: Sensor input
© Click on ,Continue”
C Set the scaling of the ,Pressure actual value®.
[ Guided commissioning B -1 X
¢ Putthe drive into operation
3 Sets the scaling of the pressure actual value
Range of values of the analog input signal
0 10 W
Range of values of the target parameter
0 < 100 bar
Figure 56: Guided commissioning: Scaling pressure actual value
© Click on ,Continue*
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Setting the pressure sensor inputs

© Check the scaling of the ,Pressure actual value*.

Figure 57: Guided commissioning: Check scaling pressure actual value

C Click on ,Continue”

[E Guided commissioning B -\
¢  Putthe drive into operation
'
5 Check the scaling of the pressure actual value
User filter option User scaling factor
module A4 opticn module A4
g 3276.700 1M
Walue analog input 4 W P actual value sensor 2 P actual value
0.1167 v *ﬁ D 115 bar T 116 bar
User offset option module Al4
0.000 v

C Set the pressure control parameters between soft and hard for the Kp and Tn values.

© Download the data to the controller.

& Guided commissioning

{ Put the drive into operation
i
i Setting the pressure control
Reference parameters
| Bar value 100.00 bar
Maximum drive speed 3000.00 rpm

S

Calculated controller parameters

soft medium hard

Figure 58: Guided commissioning: Setting the pressure control

C Click on ,Continue”

Actual settings

1.20

| K] 0.24 | K| 1.
| Choose controller settings b | — ; '
o Tn 80 ms Downloaddata | | Tn 20
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Guided Commissioning

© Only if necessary, activate the pump protection and set the pump protection values.

If the ,N/Q actual value* is greater than the threshold value AND if the ,P actual value’
is smaller than the threshold value, an error will be generated after the set ,recognition
time“ has elapsed.

& Guided commissioning B oEm X

Put the drive into operation

)
H
h Setting the pump protection

Mode | Il State

[[] Activate Pump protection | Pump protection Off

n/Q actual value

inverted 4 A
g T Rest waiting time
N/Q recognition
threshold 30 e 0 ms
AND —
Recegnition time
P actual value 116 bar 1000 e
P actual value - o
~ threshold 200 e
Figure 59: Guided commissioning: Setting pump protection
© Click on ,Continue*
© Click on reset operator's control.
[E] Guided commissioning B - m X

{  Putthe drive into operation

; Reset the operator’s control.

&) Caution when using the operator's control!
Please assure, that the drive is in the operating state Switch inhibit or Ready-to-operate.

A

Reset operator's control.

Operator's control by ProDrive

Figure 60: Guided commissioning: Operator control

© Click on ,Continue”
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Setting the pressure sensor inputs

© By clicking on ,Save all“ you can now save your settings in the Flash.

© By clicking on ,Upload“ you are able to save all your settings on a local computer.

[E Guided commissioning = - =mx

[ Put the drive into operation

Save the specified data to the drive and to the PC.

&) Note! At first, these changes must be transferred from the RAM of the device into the flash-
storage, so that there is no data loss after a restart. Furthermore, the data also can be stored
as a parameter set in the project.

E Device (online) -?k e

| Information | Praject
| | |

State 3 - Operation / command finished |

Name of complete Upload

bt ‘ e

RAM | | Flash
‘ ‘ Save all ‘ ‘
s
Figure 61: Guided commissioning: Save data

C Click on ,Continue”

An overview of all modified parameters is displayed.

[ Guided commissioning B - =X
%_ Complete the guided commissioning and close.
Summary
Overview of the modified parameters E
Common
MNumber Index MName Value Unit Group
177.034.00 n/Q set value unfiltered 16421 Inc Servo pump
177.035.00 n/Q set value filtered 16420 Inc Servo pump
177.041.00 n/Q set value scaled 8210 Inc Servo pump
177.119.0.0 P actual value 381 Inc Servo pump
177.120.0.0 P set value 6607 Inc Servo pump
177.175.00 P actual value sensorl 3 Inc Servo pump
177.176.0.0 P actual value sensor2 382 Inc Servo pump
Figure 62: Guided commissioning: Summary

C Click on ,Finish”

The servo pump should now be able to run.
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ERROR MESSAGES

The following table shows all Servo pump related errors with the Code, RC value, reaction

and description:

Code

RC

Reaction

Description

806 |OM_PUMP_ERROR_CONFIGURATION |Adjustable

The system FPGA is not
compatible to the servo pump
IO module

1200 |RC_INCOMPATUBLE_PLC_PRJ

Stopping drive

Firmware and PLC project
versions does not match.

1201 |RC_WIRE_BRAKE

Stopping drive

Sensor wire brake occurred.

1202 |RC_PUMP_PROTECTION

Stopping drive

Missing oil flow.

Q
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PARAMETERS

In this chapter we describe the parameters which are available, sorted by numbers.

WARNING!
Danger from modification of the parameter settings!

The danger is: mechanical and electrical danger

® The change of parameters affects the behavior of the Baumdller-unit and conse-
quently the behavior of the construction and its components. If you change the ad-
justments of the parameters, you may cause a dangerous behavior of the
construction and/or of its components.

e After each modification of the parameter settings, a commissioning with consider-
ation to all safety instructions and safety regulations must be executed.

NOTE

Parameters, which are perhaps signaled by the drive, but are not specified, are not
supported. The use of this parameter can lead to undefined behavior of the drive.

Application handbook Servo pump function V1 for BM5000 57
BAUMULLER Document No.: 5.17002.03 of 80



Structure of the parameters

6.1 Structure of the parameters

Every parameter has
® aname,
® an unique number,

a data type,
and fixed attributes or characteristics.

6.2 Reserved bits

In the description of parameters, especially in mode parameters and status parameters,
some bits are identified as reserved. In future additions the bits may have a meaning. The
following is applicable to these reserved bits.

¢ |n setting parameters these bits may not be changed.
® |n status parameters these bits do not have to be assessed.
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Parameters

6.3 Parameter description

1 761 Mode
DWORD 0x00000000 to OXxFFFFFFFF

Activation of the analog input and output channels:

Bit Meaning

: Switch on channel analog input 1
: Switch off channel analog input 1

: Switch on channel analog input 2
: Switch off channel analog input 2

: Switch on channel analog input 3
: Switch off channel analog input 3

: Switch on channel analog input 4
: Switch off channel analog input 4

4 ...7 |Reserved

O =21 O O O

8 1: Switch on channel analog output 1
0: Switch off channel analog output 1
9 1: Switch on channel analog output 2
0: Switch off channel analog output 2
10 1: Switch on channel analog output 3
0: Switch off channel analog output 3
11 1: Switch on channel analog output 4
0: Switch off channel analog output 4

12 ... 31 |Reserved
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176.2

176.6

Parameter description

Mode analog inputs

DWORD

Configuration of the analog inputs

0x00000000 to OxFFFFFFFF

Bit

Meaning

Bit 0 ... 23: Oversampling
Oversampling factor: 0 ... 8

Oversampling factor analog input 1

Oversampling factor analog input 2

Oversampling factor analog input 3

Oversampling factor analog input 4

Reserved

Only if the relevant analog input is a current input:

Bit 24 ... 27: Current input range
0:0... 20 mA (= no wire break detection)
1:4 ... 20 mA (= wire break detection active)

24

Analog input 1

25

Analog input 2

26

Analog input 3

27

Analog input 4

28 ... 31

Reserved

Status digital inputs

WORD

Status of the digital inputs

0x0000 to OXFFFF

Bit

Meaning

Status digital input 1:
0: Disabled 1: Active

Status digital input 2:
0: Disabled 1: Active

Status digital input 3:
0: Disabled 1: Active

Status digital input 4:
0: Disabled 1: Active

Reserved

60

of 80

Application handbook Servo pump function V1 for BM5000

Document No.: 5.17002.03

Baumidiller Niirnberg GmbH




Parameters

176.7 Status digital outputs
WORD 0x0000 to OxFFFF

Status of the digital outputs

Bit Meaning

0 Status digital output 1:
0: Disabled 1: Active

1 Status digital output 2:
0: Disabled 1: Active

2 Status digital output 3:
0: Disabled 1: Active

3 Status digital output 4:
0: Disabled 1: Active

4 ...15 |Reserved

The digital outputs of add-on module SVP are fixed linked:

Output1: 24V Drive enabled
Output2: 24V No error on the drive
Output3: 24V Motor temperature warning threshold 1 exceeded
176.8 Value analog input 1
FLOAT -25 to +25

Volume set value in case of analog set values.

Scaling:

Voltage input: 1V =1,0

Current input:; 1 mA =1,0
176.9 Value analog input 2

FLOAT -25 to +25

Pressure set value in case of analog set values.

Scaling:
Voltage input: 1V =1,0
Current input: 1 mA =1,0
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Parameter description

176.10 Value analog input 3
FLOAT -25 to +25
Sensor 1 Pressure actual value from add-on module SVP.
Scaling:
Voltage input: 1V =1,0
Current input: 1 mA =1,0
176.11 Value analog input 4
FLOAT -25 to +25
Sensor 2 Pressure actual value from add-on module SVP.
Scaling:
Voltage input: 1V =1,0
Current input: 1 mA =1,0
176.16 Value analog output 1
FLOAT “11Vto+11V
Analog output 1 of add-on module SVP is hard-linked to pressure actual value
(>P177.119<).
Scaling: 1073741824 Inc = Maximum pressure (>P177.6<)
176.17 Value analog output 2
FLOAT “11Vto+11V
Analog output 2 of add-on module SVP is hard-linked to speed actual value (P18.22).
Scaling: 1073741824 Inc = Maximum speed of drive (P110.13)
176.18 Value analog output 3
FLOAT “11Vto+11V
Analog output 3 of add-on module SVP is hard-linked to Iq actual value (P47.3).
Scaling: 1073741824 Inc = Maximum drive current (P119.6)
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Parameters

176.19 Value analog output 4
FLOAT “11Vto+11V
Analog output 4 of add-on module SVP is hard-linked to motor temperature (P128.3).
Scaling: 0V-10V=200"°C
176.60 User scaling factor add-on module Al1
FLOAT -1000000000.000 to 1000000000.000
Scaling factor volume set value in case of analog set values.
176.61 User offset add-on module Al1
FLOAT 10 Vto+10V
Offset volume set value in case of analog set values.
176.62 User filter add-on module Al1
INT 0 to 3000
Filter volume set value in case of analog set values.
176.63 User scaling factor add-on module Al2
FLOAT -1000000000.000 to 1000000000.000
Scaling factor volume set value in case of analog set values.
176.64 User offset add-on module Al2
FLOAT “10Vto+10V
Offset pressure set value in case of analog set values.
176.65 User filter add-on module Al2
INT 0 to 3000
Filter pressure set value in case of analog set values.
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Parameter description

176.66 User scaling factor add-on module AI3
FLOAT -1000000000.000 to 1000000000.000
Scaling factor pressure actual value sensor 1 from add-on module SVP.
176.67 User offset add-on module Al3
FLOAT “10Vto+10V
Offset pressure actual value sensor 1 from add-on module SVP.
176.68 User filter add-on module Al3
INT 0 to 3000
Filter pressure actual value sensor 1 from add-on module SVP.
176.69 User scaling factor add-on module Al4
FLOAT -1000000000.000 to 1000000000.000
Scaling factor pressure actual value sensor 2 from add-on module SVP.
176.70 User offset add-on module Al4
FLOAT -10Vto+10V
Offset pressure actual value sensor 2 from add-on module SVP.
176.71 User filter add-on module Al4
INT 0 to 3000
Filter pressure actual value sensor 2 from add-on module SVP.
64 Application handbook Servo pump function V1 for BM5000
of 80 Document No.: 5.17002.03 Baumdller Nirnberg GmbH



Parameters

177.2 Status word
DWORD 0x00000000 to OXFFFFFFFF
Status word of servo pump.
Bit Meaning
0...10 |Reserved
11 FW Initialization finished
12 PLC initialization finished
13 Pump protection:
0: Disabled 1: Active
14 Checking the firmware:
0: Correct Firmware 1: Wrong Firmware
15 Wire break detection:
0: No error 1: Wire break error
16 ... 22 | Reserved
23 Module check okay
24 SVP module recognition:
0: Error 1: No error
25 SVP module found:
0: Not found 1: Found
26 Option/add-on module:
0: Correct 1: Wrong
27 Reserved
28 No option/add-on module found, checking:
0: Not done 1: Done
29 No option/add-on module found, checking:
0: Not in progress 1: In progress
30 ... 31 |Reserved
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Parameter description

177.3 Controlword 1
DS-support WORD 0x0000 to OxFFFF

Control word 1 of servo pump.

Bit Meaning

0 Adaption of pressure controller parameter

0: Disabled 1: Active
1...4 |Reserved

5 Interpolation of adaption parameter
0: Disabled 1: Active

6 Speed set value 0 in case of pressure limits are fallen below
0: Disabled 1: Active

7 Switching pressure sensor

0: Sensor 2 (input 2 standard X6 / input 4 add-on module SVP)
1: Sensor 1 (input 1 standard X6 / Input 3 add-on module SVP)

8 ... 9 |Interface set and actual values

00: Reserved

01: Set values via field bus, pressure actual value via add-on module SVP
10: Set values via field bus, pressure actual value via standard X6

11: Set values and pressure actual value via add-on module SVP

10 0: ProDrive assigns the BM5000 standard analog inputs according to bits
8..9.

1: The BM5000 standard analog inputs are not assigned by ProDrive (the
inputs must be assigned by user manually).

11 ... 12 |Reserved

13 Version conflict between controller firmware and servo pump software
0: No version conflict 1: Version conflict detected

14 Display pressure

0: Volt 1: Bar
15 Display Volume
0: rpm 1: liters / min
66 Application handbook Servo pump function V1 for BM5000
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Parameters

177.4 Controlword 2
DS-support WORD 0x0000 to OXFFFF
Control word 2 of servo pump.
Bit Meaning
1...3 |Reserved
4 Pump protection
0: Disabled 1: Active
5 Dataset change
0: Disabled 1: Active
6...7 |Reserved
8 Wire break monitoring for pressure sensor
0: Disabled 1: Active
9...11 |Reserved
12 Negative volume set values
0:Prohibited 1: Allowed
13 ... 15 | Initiate servo pump specific errors
177.5 Controlword 3
DS-support WORD 0x0000 to OxFFFF
Control word 3 of servo pump.
Bit Meaning
1...6 |Reserved
7 Connecting actual values to the analogue SVP-Module outputs
8 ...15 |Reserved
177.6 Bar value
DS-support DINT 1t0 100000
Maximum pressure value of pressure sensor.
Scaling: 100000 Inc = 1000 Bar
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Parameter description

177.7

177.8

17717

177.20

177.34

Volt value
DS-support DINT 1to0 10000

Maximum voltage/current output of pressure sensor.
Scaling: 10000 Inc =10V /20 mA

Flow rate
DS-support DINT 1to0 100000

Maximum voltage/current output of pressure sensor.
Scaling: 10000 Inc = 1000 cm?3/rev

Function Selection "A9"
WORD 1t0100000

Function selection of servo pump.
Scaling: 10000 Inc = 1000 cm?3/rev

Bit Meaning

0 Pressure control active

1 Overflow check of the pressure control I-component active

2 Automatic scaling of the SVP Module active
3...31 |Reserved

P set value bus
DINT 1t02147483.647

Pressure set value for field bus interface.

Scaling: 1Inc =1 mBar

n/Q set value unfiltered
DINT -32768 to 32767

Input value of the volume set value. Display in the ProDrive depending on the settings of
page ,Servo pump - general® in rpm or in I/min.

Scaling: 32767 Inc = Motor maximum speed * 2
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177.35 n/Q set value filtered
DINT -32768 to 32767
Input value of the volume set value. Display in the ProDrive depending on the settings of
page ,Servo pump - general® in rpm or in I/min.
Scaling: 32767 Inc = Motor maximum speed * 2
177.38 n/Q Threshold
DS-support DINT 0 to 16383
As from this threshold the input value starts to function. Display in the ProDrive depending
on the settings of page ,Servo pump - general® in rpm or in I/min.
Scaling: 32767 Inc = Motor maximum speed * 2
177.39 n/Q Maximum
DS-support INT 0 to 16383
Upper limit in order to reach the maximum speed. Display in ProDrive depending on the
settings of page ,Servo pump - general® in rpm or in I/min.
Scaling: 32767 Inc = Motor maximum speed * 2
177.40 n/Q scaling divisor
DS-support INT 1to 16383
Scaling divisor for ,n/Q set value scaled” (>P177.41<). When scaling ensure that in the
case of max. volume set value default the ,n/Q set value scaled” (>P177.41<) does not
exceed the maximum motor speed of the drive.
Scaling: 1000:1
177.41 n/Q set value scaled
DINT -32768 to +32767
Set volume value according to scaling through the scaling divisor parameter >P177.40<
Display in the ProDrive depending on the settings on page ,Servo pump - general“ in rpm
or in |/min.
Scaling: 32767 Inc = Motor maximum speed * 2
o Application handbook Servo pump function V1 for BM5000 69
BAUMULLER Document No.: 5.17002.03 of 80



Parameter description

177.42 n/Q set value bus
DINT -2147483.648 to +2147483.647
Set volume value from a field bus chart.
Scaling: 1Inc =1 ml/min
177.62 Integral action time nominal
DS-support UINT 0 to 1000 ms
Integral action time of pressure controller.
177.119 P actual value
INT -32768 to +32767
Actual pressure value for Pl pressure controller.
Depending on the active sensor for pressure control (compare bit 7 in >P177.3<) ,P ac-
tual value® is written by ,P actual value sensor 1or ,P actual value sensor 2.
Scaling: 32767 Inc = >P177.6< or >P177.7<
177.120 P set value
INT -32768 to +32767
Set pressure value for Pl pressure controller
Scaling: 32767 Inc = >P177.6< or >P177.7<
177.122 P-gain
DS-support UINT 0 to 65535
P-Gain value of Pl pressure controller
Scaling: 100:1
177.125 Integral part Pl controller
DINT -2147483648 to +2147483647
Integral part Pl pressure controller
Scaling: 1073741824 Inc = Max. drive Speed (>P110.13<)
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177144 P Set value minimum
INT 0 to 32767

Limit for Pressure set value.
If actual Pressure is smaller than ,P Act value minimum*® and set pressure is smaller than
.P Set value minimum® then speed set value is set to 0.

Scaling: 32767 Inc = >P177.6< or >P177.7<

177.145 P Act value minimum
INT 0 to 32767

Limit for Pressure actual value.
If actual Pressure is smaller than ,P Act value minimum® and set pressure is smaller than
.P Set value minimum® then speed set value is set to 0.

Scaling: 32767 Inc = >P177.6< or >P177.7<
177.165 Pump protection rest waiting time
UDINT 0 to 65535 ms

Actual value for wait counter pump protection functionality

Scaling: 1Inc=1ms
177.166 Pump protection recognition time
DS-support INT 100 to 10000 ms

Recognition time for wait counter pump protection functionality.

Scaling: 1Inc=1ms
177.167 Pump protection n/Q recognition threshold
DS-support DINT 0 to 2147483647

Speed threshold for pump protection functionality.
Scaling: 1073741824 Inc = Max. drive speed (>P110.13<)
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177.168

177.169

177.173

177174

Pump protection P actual value threshold
DS-support DINT -32768 to +32767

Actual pressure threshold for pump protection.
Scaling: 32767 Inc = >P177.6< or >P177.7<

n/Q actual value inverted
UDINT 0 to 4294967295

Absolute value of actual speed.
Scaling: 1073741824 Inc = Max. drive speed (>P110.13<)

SP Speed set value positive limit
DS-support FLOAT 0 to 166666.6667 rpm

Positive Speed Limit.
This parameter overwrites >P18.71< ,Speed Set value positive limit".

SP Speed set value negative limit
DS-support FLOAT -166666.6667 to 0 rpm

Negative Speed Limit.
This parameter overwrites »P18.72<4 ,Speed Set value negative limit".
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177175 P actual value sensor 1
INT -32768 to +32767
Pressure actual value of Sensor 1.
Hardware-connection to input 1 of standard analog IO (connector X6) or input 3 of add-
on module SVP.
The active sensor for pressure control can be selected via bit 7 of control word SP 1
(>P177.39).
Scaling: 32767 Inc = >P177.6< or >P177.7<
177.176 P actual value sensor 2
-32768 to +32767
Pressure actual value of Sensor 2.
Hardware-connection to input 2 of standard analog IO (connector X6) or input 4 of add-
on module SVP.
The active sensor for pressure control can be selected via bit 7 of control word SP 1
(>P177.39).
Scaling: 32767 Inc = >P177.6< or >P177.7<
177.191 Actuating variable 1
DS-support DINT 0 to 32767
Control difference of the adaption point 1.
Scaling: 32767 Inc = >P177.6< or >P177.7<
177.192 Actuating variable 2
DS-support DINT 0 to 32767
Control difference of the adaption point 1.
Scaling: 32767 Inc = >P177.6< or >P177.7<
177.193 Actuating variable 3
DS-support DINT 0 to 32767
Control difference of the adaption point 1.
Scaling: 32767 Inc = >P177.6< or >P177.7<
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177.194 Actuating variable 4
DS-support DINT 0 to 32767
Control difference of the adaption point 1.
Scaling: 32767 Inc = >P177.6< or >P177.7<

177.195 P-gain 0
DS-support DINT 0 to 65535
P-gain 0 (control difference < actuating variable 1).
Scaling: 100:1

177.196 P-gain 1
DS-support DINT 0 to 65535
P-gain 1 (control difference > Actuating variable 1 AND Control difference < Actuating
variable 2)
Scaling: 100:1

177.197 P-gain 2
DS-support DINT 0 to 65535
P-gain 2 (Control difference >Actuating variable 2 AND Control difference <Actuating
variable 3).
Scaling: 100:1

177.198 P-gain 3
DS-support DINT 0 to 65535
P-gain 3 (Control difference > Actuating variable 3 AND Control difference < Actuating
variable 4).
Scaling: 100:1

177.199 P-gain 4
DS-support DINT 0 to 65535
P-gain 4 (Control difference > Actuating variable 4).
Scaling: 100:1
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177.200

177.201

177.202

177.203

177.204

177.205

177.206

Integral-action time 0
DS-support DINT 0 to 7200000 ms

Integral-action time 0 (Control difference < Actuating variable 1).

Integral-action time 1
DS-support DINT 0 to 7200000 ms

Integral-action time 1 (Control difference >Actuating variable 1 AND
Control difference < Actuating variable 2).

Integral-action time 2
DS-support DINT 0 to 7200000 ms

Integral-action time 2 (Control difference > Actuating variable 2 AND
Control difference < Actuating variable 3).

Integral-action time 3
DS-support DINT 0 to 7200000 ms

Integral-action time 3 (Control difference > Actuating variable 3 AND
Control difference < Actuating variable 4).

Integral-action time 4
DS-support DINT 0 to 7200000 ms

Integral-action time 4 (Control difference > Actuating variable 4).

Filter order pressure controller adaption
DS-support DINT 0 to 30000

Filter for interpolation of pressure control adaption.

Ramp up time pressure set value
DS-support DINT 0 to 4096 ms

Ramp up time for pressure ramp function generator of set values.
Ramp up time is related to a change from 0 Bar to maximum pressure.
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177.207 Ramp down time pressure set value
DS-support DINT 0 to 4096 ms
Ramp down time for pressure ramp function generator of set values.
Ramp down time is related to a change from maximum pressure to 0 Bar.
177.214 Speed set value positive limit 1073741824 to 1073741823
DINT 1073741823
This parameter overwrites P18.71 ,Speed set value positive limit“.
Scaling: 1073741823 Inc = Max. drive speed (>P110.13<)
177.215 Speed set value negative limit 1073741824 to 1073741823
DINT -1073741824
This parameter overwrites P18.72 ,Speed set value negative limit®.
Scaling: 1073741823 Inc = Max. drive speed (>P110.13<)
177.228 Active Data Set
UINT 1to 7
Parameter for dataset switching. This parameter can be cyclically written via field bus.
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Revision Survey

Version Status Changes
5.17002.01 | 15-Feb-2017 | First edition Servo pump V1.3
5.17002.02 3-May-2018 Error messages added
5.17002.03 31-05-2021 | New Version
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