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1 INTRODUCTION

Parker digital control module series limitation through an easy to use setup software.
PQDXXA-PROFINET-Z10 for snap track mounting  The fieldbus interface enables full integration of

is compact, quickly installed and easy to connect process data handling, condition monitoring of
with push-in PIN blocks. The digital concept offers  electrical signals and parametrization into the
perfect reproducibility and optimized adaption to overlaying machine. Remote access and therewith
all PVplus pump displacements and all possible remote diagnosis down to the component layer
functions from a simple displacement control to are a main benefit for the first stage of any field

a closed loop pressure control with horse power service.

1.1 Dimensions

(LI

100

i

HESHES

116

46

Bulletin MSG30-3256-INST/UK - Installation manual Hydraulic Pump & Motor Europe



1.2 Ordering Codes

PQDXXA-PROFINET-Z10

Digital Control module for PVplus pumps with two
RJ45 ports for Profinet communication and USB-B
Port for Connection with ProPVplus.

1.3 Nameplates and tags

PQDXXA-ZXX-KABEL

Programming cable to connect the control module
PQDXXA-PROFINET-Z10 to a Computer via USB
Interface (USB-A @ computer / USB-B @module)

- Darker [N CF-P—Darker
cA cA
‘D'Signals ’ Analogue Amplifier Profinet
Ready 41| 91 sol. p 17 i
4210} sol. Q:A 18| || P g
24V - 3[11} |enD 1 19| 2 | &
ov 1412} soLQA | |20 =
15131 sol. Q:B 21| [— —
‘SensorQ ‘* 6 |14 |- | Sensor P 24V Supply 22 $ -U
17|15F sol. Q:B 23 || &2 %
‘Enable ’~ 8|16 0V Supply | | 24 _|I =
Type: PQDXXA-PROFINET Type: PQDXXA-PROFINET
Vers.: Z10 Vers.:Z10
Bitte Bedienungsanleitung beachten
Please refer to the operation manual FOO/ ABCD E/ XX
Made in Germany A A -

Date Code || Serial Number || Firmware Revision |
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1.4 Block diagram

18...30V DC
power supply

ov

12v

18...30V
power supply

ov

displacement transducer,
LVDT =0...+10V or
CIP=4..20mA
pressure transducer,
4..20mAor0..10V

— 18 = solenoid A
] Q-valve
— 20 =»{ (displacement control valve)
—21|—> solenoid B
PWM 1 Q-valve
— 23 |=» (displacement control valve)
— 17 |—» solenooid
— p-valve
—{ 19 |=—=p (pressure pilot valve)

(GND

enable power amplifier,
24V nom.

TTTF@T TIT T

8_

ucC

ready 24V nominal ]

=
4

USB | PROFINET

1.5 Features — Overview

Profinet interface enabling process data interac-
tion, condition monitoring and parametrization

Digital and adjustable control circuits for pump
displacement and pressure

Individual adjustable ramp function for
displacement and pressure
Enable input for solenoid power amplifier stage
Status monitor
Parameter setting via USB Interface
Easy to use PC based setup software

+ Electrical connection via push-in PIN blocks
Compatible to the relevant European EMC
specifications
Covers all pump displacements from
16 to 360 cm?/rev
Covers all functions: displacement control,
displacement control with open loop pressure
control and displacement control with closed
loop pressure control. Horse power (-torque)
control.
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1.6 Functional principle

The PQDXXA-PROFINET-Z10 is used for displace-
ment, pressure and power (torque-) control of
PVplus axial piston pumps.

The Control structure is designed for an
independent actuation of the displacement control
valve (4/3 or 4/2 prop. directional valve) and the
pressure valve (prop. pressure relief valve). The
power amplifiers are integrated in the module.
Several parameters enabling an optimal system
control.

The process data (command and actual values),
condition monitoring of electrical signals and
parametrization are handled via the Profinet
interface. The current towards the actuators is
controlled and therewith independent from supply
and the coils resistance. The amplifier is
monitoring excess current and cable break. The
amplifier shuts down in case of an error detection.

The displacement control is basically comparable
with the positioning of a hydraulic cylinder.
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The cylinder position equals the pumps
displacement. By actuating the displacement
valve the pumps displacement is increased
(A-coil) or decreased (B-coil) respectively.

The pressure control is realized with the prop.
pressure relief valve. In case the system pressure
exceeds the command pressure the pilot control
opens and forces therewith the pressure
compensators to decrease pumps displacement.

Displacement control valve

Pressure compensator

A NOTICE

If the hydraulic system is not able to
maintain a pump outlet pressure of 20 bar at pump
dead head, a pre-load valve must be installed at
the pumps outlet to maintain controllability of the
pump displacement.

To enable the pump to control pressures up to
350 bar the displacement command must be
atleast 15 %

pressure sensor

Proprtional pressure
relief valve

Bulletin MSG30-3256-INST/UK - Installation manual
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1.7 Technical Data

General Unit  Description
Mounting Snap-On Module according EN 50022
Housing material Polyamid PA6.6
Inflammation class V0 according UL 94
Mounting position any
Environmental temperature range |°C -20...+55
Storage temperature °C -20...+70
Protection class IP 20 according DIN 40050
Mass g 260
General Unit  Description
Duty cycle ED % 100
Supply voltage Us v 18...30, ripple < 5 % eff., surge free
Rush in current peak, typ. A 22 fiir 0,2 ms
Current consumption, max. A < 2,0 for displacement control
' < 4,0 for p/Q-control
Supply line fuse A 5,0 A medium slow-blow
0...+10, ripple < 0,01 % eff., surge free,
UcV U
Input signal options Ri=251Q
lcmA +_4...+20, ripple < 0,01 % eff., surge free,
Ri =250 Q
Resolution of input command % <0.025 (Please review section 7.5, page 38 for details)
Logic 0: <2
Digital Input (Enable) v Logic1: >10 (and <30)
Input resistance Ri = 25 kQ
Logic 0: <2
Digital Output (Ready) \ Logic 1: >12 (50 mA)
Max. load current: 30 mA
) USB-B as RS§232C, 9600...57600 Baud, 1 stop bit,
Serial Interface .
no parity check, echo mode
6x4 pol. Terminal blocks, push-in type 0.2 mm?
Connectors (24 AWG)... 2.5 mm? (14 AWG)
USB-B for Remote Connection to Computer
RJ45 for Connection to Profinet, PE: via DIN rail
Profinet 10 RT per IEEE802.xx (100Mb/s)
Fieldbus Interface Conformance class B
Netload class I
EMC EN61000-6-2: 2005 (Imrpur}ity)
EN61000-6-3: 2007 +A1: 2010 (Emission)
Harnesses mm 1.5 (AWG16) overall braiq shie_zld, for supply and sol(_en_oid c_ables
mme 0.5 (AWG 20) overall braid shield, for sensors and digital signals
Maximum cable length m 50
i MTTF = 228
Reliability a MTTFd = 457
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1.8 Control quality
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2 SECURITY ADVICE

Please read and follow this installation and
setup manual before installation, setup, start up,
service, repair and storage! Failure to follow the
instructions herein can cause severe damage to
the electronic or to the connected system.

2.1 Name plates, markings

Information direct attached to the module like
connecting diagrams and name plates are to be
kept in readable condition.

2.2 Work with electronics

Working in installation and commissioning of the
electronics should only be done by qualified per-
sonnel. This means persons which have, because
of education, experience and instruction, sufficient
knowledge on relevant directives and approved
technical rules.

Bulletin MSG30-3256-INST/UK - Installation manual

3 IMPORTANT NOTES

3.1 Intended usage

This operation manual is valid for module electro-
nics PQDXXA-PROFINET-Z10 series. Any different
or usage beyond it is deemed to be as not inten-
ded. The manufacturer is not liable for warranty
claims resulting from this.

3.2 General instructions

We reserve the right for technical modifications of
the described product. Illustrations and drawings
within this manual are simplified representations.
Due to further development, improvement and
modification of the product the illustrations might
not match precisely with the described unit. The
technical specifications and dimensions are not
binding. No claim may result out of it. Copyrights
are reserved.

3.3 Liability

The manufacturer does not assume liability for
damage due to the following failures:

- incorrect mounting / installation

+ improper handling and operation

+ lack of maintenance

- operation outside the specifications

3.4 Storage

In case of temporary storage, the electronic must
be protected against contamination, atmospheric
exposure and mechanical damages.
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4 MOUNTING / INSTALLATION

4.1 Scope of Supply

Please check at receiving the shipment for
damages due to shipping. Report damages
immediately to the carrier, the insurance company
and the supplier!

The programming cable (only for setup needed)

is not part of the module shipment and must be
ordered separately (please refer to section 1.2,
page 5).

4.2 Mounting

- compare electronic module type (see ordering
code on name plate) with the parts list
respectively the circuit diagram.

+ the module may be mounted in any orientation

-+ for mounting an assembly rail according to EN
50022 is required

Mounting rail dimensions:

35 )

RO0,8 R 0,8

I B
0

27

4.3 Installation and removal of
module from the rail

Bulletin MSG30-3256-INST/UK - Installation manual

Mounting:
bring the module in contact with the upper edge
of the rail.

- flip the module downward until it snaps into/on
the rail.

Removing:
use a screw driver (approx. 4 x 1 mm blade) to
lift metal socket.

+ flip the module upwards and remove it from rail.

4.4 Operating limits

The electronic module may be operated within the
specified limits only. Please refer to the section
Jtechnical data * (page 8).

Follow the environmental conditions! Extreme
temperatures, shock load, moisture, radiation,
illegal electromagnetic emissions may result in
malfunction and other operating issues. Follow
the limitations listed in the ,specifications” table.

4.5 Electrical Interface

4.5.1 Electrical Connection

The module is connected to power supply,
machine control and to pump/valves with plug-in
PIN push-in blocks. This easy-to-install connection
allows a fast module replacement. The connecting
wires need to match the specification below:

Wire Type: strand or solid
Cross sections:

supply, solenoids:
Sensors, digitals:

Wire length:

A NOTICE

for wire length > 50 m please consult the factory.

min. AWG 16 / 1.5 mm?
min. AWG 20 / 0.5 mm?
max. 50 m

4.5.2 Wire stripping

10
-
The push-in terminals are designed to connect

to all kinds of copper wires without the need for
specific preparation.
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To protect stripped wires the use of end sleeves is
recommended. Soldering of the connecting wires
is not permitted. To ensure EMC compatibility, the
connections partly must be shielded. See details in
the ,Electrical Interfacing” section. The installation
must be performed by qualified personnel only.

An electrical short between individual connectors,
loose wires as well as improper shielding can
result in malfunction of electronic or pump and

in irreparable destruction of control module. The
pump must have a direct connection to an earth
grounded machine frame. An earth ground
connection of the mounting rail and the cable
shields must be connected to the control unit earth
ground terminal. Machine frame and control unit
must be connected with a low resistance
connection to avoid ground loops.
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4.5.3 Supply Voltage

The supply voltage must be connected to PINs

3 and 4 and to PINs 22 and 24. The supply
voltage must be higher than 18 V to avoid
sensor malfunction and lower than 30 V to avoid
overheating and destruction of the module.

The residual ripple may not exceed 5 %.

The power supply must comply with the rele-
vant standards (e.g. DIN EN 61 558) and must
carry a CE mark. The supply voltage must be
free of inductive surges.

Please consider the high inrush current when
selecting the power supply (see specification).
Power supplies with current limiting features
may cause problems during energizing the unit.
The function of the module is blocked, when
supply voltage polarity is wrong. Each module
requires a preliminary fuse of 5 A, medium
slow-blow. Without a fuse, irreparable damage
to the module or the pump control is possible.
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4.5.4 Wiring Diagram

SPS input
Ready

SPS output

Enable

&
n
2
il

wn

eujuua) 34

—~

5 -
13[ 14] 15 18

|---.
244 . 9 [10 2

Y

AR A
Displacement transducer © ¢~ or 4..Z0mA
[actual Q).

24V

L 4,,20mA
Pressure transducer /" or 0. 10V
{actual p)\._ A ¥

.

4.5.5 Digital Input - Enable

A positive voltage higher than 10 V (and < 30 V)
at PIN 8 enables the solenoid current driver
circuit of the module. The operation of the mo-
dule requires a permanent signal on PIN 8 (e.g.
supply voltage). Disconnecting the enable signal
or a signal level below 2.5 V will immediately
switch off the solenoid current. Ramp settings
will not apply.
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EEENR
13)14[15 |15

13

Supply

o—| 5A fuse |— 24v

R p— o

r Solenoid p - valve

AP (pressure pilot valve)
Solenoid A, O = vahe
[displacement control valve]

Solenoid B, Q- valve
(displacement control valve]

State PE
LinkAct1

l LinkAct2

NOTICE

The enable function is not a safety
function to avoid unwanted operation of the
machine in terms of machine safety regulations.
The Enable on digital input works in conjunction
(logic AND) with the Enable on Profinet. The
amplifier is active If both are true.
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4.5.6 Sensor signals
Displacement Transducer - CIP

The displacement transducer (CIP) must be
connected to the power supply (CIP connector PIN
1 to +24 V), to the displacement signal input

(CIP connector PIN 2 to module PIN 6) and to the
module 0V CIP connector PIN 3 to module

PIN 9/ 11).

The displacement transducer signal is 4 mA when
the pump is at dead head and 20 mA at full stroke.
The connection to the displacement transducer is
checked by the modules cable break monitoring

cable 1:

4 x 0.5 mm?, shielded

round plug connector type M12 x 1;
4-PIN version

connector:

> Some electronics supply companies offer
prefabricated cables with the M12x1 connector
molded to the cable. These cables avoid the
risk of mis-assembly, offer a higher protection
against ingression of moisture or oil and are
available in many different length options.

CIP p/Q-module, control
Pin 6
O
+24 V
Teach-in
Pin 9

Bulletin MSG30-3256-INST/UK - Installation manual
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Displacement Transducer (cable 1)

The displacement transducer (LVDT) must be
connected to the power supply (LVDT connector
PIN 2 to +24 V [allowed range: +18...+30 V]), to the
displacement signal input (LVDT connector PIN 1
to module PIN 6) and to the module 0 V (LVDT con-
nector PIN 3 to module PIN 11). The displacement
transducer signal is 9 V (7.5 V at frame size 1 and
2), when the pump is at dead head and between
7.5 and 4 V (depending on frame size and nominal

LvDT

be installed to avoid

damage! .
’ 40 mm (diS

Lagging ring must -

15

displacement) at full stroke. Please review section
6.6 page 32 for more detailed information per
frame size. The connection to the displacement
transducer is checked by the modules cable break
monitoring. A deviation higher than 0,5 V of sen-
sor signal and set calibration (MIN:XQ, MAX:XQ)
activates the error detection and shuts off the
power amplifier stage. The pump strokes to zero
displacement in this case.

p/Q-module, control
+18..30 V

S
|: -
C & mm
G cut shieid 10
S
O] 0
cable 1: 4 x 0,5 mm?, shielded, max. 50 m long
il connector: round type M12 x 1; 5-PIN angled version

NOTICE

The LVDT connector must be assembled
carefully to avoid the danger of a short circuit in
the connector (i.e. the exact position of the lagging
ring is to be checked). An electrical short in the
connector can cause irreparable damage to the
electronic module.
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Some electronics supply companies offer

prefabricated cables with the M12x1
connector molded to the cable. These cables avoid
the risk of misassembly, offer a higher protection
against ingression of moisture or oil and are
available in many different length options.

Please note that the displacement signal is a
voltage signal and the voltage drop is proportio-
nal to the cable length. The length (max. 50 m) of
the cable should only be as long as necessary.
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Pressure Transducer (cable 2)

A pressure transducer is needed, when the module
is set to closed loop pressure control (TYPE = Q) or
if the circuit requires an internal or external horse
power control. The pressure transducer must be
connected to the power supply (connector PIN 3 to
+24 V), to the pressure transducer signal input
(connector PIN 1 to module PIN 14) and to the mo-
dule 0V level (connector PIN 2 to module PIN 11).

Pressure sensor ~
\

cable 2:
connector:

Bulletin MSG30-3256-INST/UK - Installation manual

3 x 0,5 mm?, shielded, max. 50 m long

according DIN 43 650, version AF, 4-PIN
Type of protection IP 65 for voltages up to 250V

The pressure transducer signal is between

4 mA (current signal) at 0 bar and 20 mA at the
transducers nominal pressure of 600 bar. The
normal working range in case of a PV series pump
is 4...13.33 mA (0...350 bar). The connection to the
pressure transducer is checked by the modules
cable break monitoring. A current below 3 mA will
lead to a shut off the power amplifier stages and
will force the pump to dead head.

p/Q-module, control

Hydraulic Pump & Motor Europe



4.5.7 Current Outputs

Displacement control valve solenoid (cable 3a/3b)
The displacement control valve (Q-valve)

solenoid - A must be connected to PIN 18
(connector PIN 1) and PIN 20 (connector PIN 2)

of the control module. The displacement control
valve (Q-valve) solenoid - B must be connected to
PIN 21 (connector PIN 1) and PIN 23 (connector
PIN 2) of the control module.

The current to the solenoid is between 0 and 2,7A
for the usage of a PVCMD1FB***,

The current to the solenoid is between 0 and 1,3 A
for the usage of a PVCM*PV**, The nominal cur-
rent in a constant displacement control situation is
with this type of valve (4/2) in the range of 720 mA
to 750 mA, to operate at approximately half of the
solenoids nominal force.

Solenoid

17

Pressure pilot valve solenoid (cable 4)

The pressure pilot valve (p-valve) solenoid must
be connected to PIN 17 (connector PIN 1) and
PIN 19 (connector PIN 2) of the control module.
The module supplies a current between

CP: MINV and CP:MAXYV to the solenoid.

4.6 Digital output — Ready

The Ready output (PIN 1) gives information on the
module being ready to operate. A signal higher
than +10 V signals a logic 1, a signal lower than
+2 V signals a logic 0. PIN 1 has a logic 1 signal,
when all necessary sensors are attached and
intact and the Enable signal is set (logic 1 at PIN 5).
The control loop is closed under these conditions.
The Ready LED (green) is lighted. When a sensor
fault occurs (cable broken, no sensor connected,
signal out of range, or wrong pump size selected)
a logic 0 is sent. The Ready LED starts flashing.

p/Q-module

PIN 20 solenoid A/ PIN 23 solenoid B

-_
orh

40 mm (d'\S\‘T\an

cable 3 a/b, 4:
connector:

Bulletin MSG30-3256-INST/UK - Installation manual

PIN 19 pressure pilot valve
| —

PIN 18 solenoid A/ PIN 21 solenoid B
PIN 17 pressure pilot valve

3 x 1,5 mm?, max. 50 m long

according DIN 43 650, version AF, 3-PIN
protection class IP 65 for voltages up to 250V

Hydraulic Pump & Motor Europe



4.7 LED Display

4.7.1 Controller unit

LEDs LED-function of the application

Identical function as the digital output READY:

GREEN OFF: no supp!y or ENABLE is not active.
ON: System is operational.
FLASHING: Error.
Depending on operational mode:
STATUS | ON: Power (torque-) limitation active
FLASHING: Error Category according to table in section 4.7.2
(only with SENS = ON & AUTO)..
Depending on the operational mode:
STATUS Il ON: Power (torque-) limitation active.

LEDs LED-function of the system

FLASHING: Error Description according to table shown in section 4.7.2

(SENS = ON & AUTO)..

Chaser light (over all LEDs): Bootloader is active! Module functions are off.

+
(EREEN LEDs are flashing every 6 s shortly 3 times: Internal data error diagnosed and repaired
YELLOW : )

automatically. Disconnect supply to reset the error message.

Both yellow LED are flashing alternately every second.
GREEN + - S .
YELLOW The nonvolatile saved data set is inconsistent.

Perform the save command in ProPVplus to reset the error.

4.7.2 Error Codes on STATUS LEDs

Below shown table describes the flash sequences
of both STATUS LEDs. STATUS | flashes first,
describing the error category. STATUS Il follows
after a short pause with the error description. In

by the internal try to reset the error. Set

SENS = TRUE for detailed root cause analysis or
alternatively use the error detection on the field
bus or the error detection within ProPVplus.

case SENS = AUTO, the sequences are interrupted

Error

EPROM

Sensor

Sensor

Solenoid

Solenoid

Solenoid

Category
Error Memory Pressure | Displacement Pressure Displacement Displacement
Description Error Sensor Sensor Valve Valve Valve

P (Solenoid A) (Solenoid B)
STATUS | 1 3 3 4 4 4
STATUS Il 1 1 2 1 2 3
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4.7.3 PROFINET Section

LEDs LED-Function of the system

) Supply:

GRUN OFF: No power supply on the field bus note.
ON: 3,3V system supply.

LEDs LED-Function of the field bus
Error:

ROT OFF: No field bus error.
ON: Error on field bus communication.
FLASHING: Field device flash test on PROFINET.
State:
OFF: Bus not started.

GRON ON: Connection.
FLASHING 2Hz: Configuration mode (Bus started, waiting for connection).
FLASHING 10Hz: Error condition.
LinkAct1:

GRUN OFF: No Connection on port 1 available.
ON (pulsing):  Working network connected to port 1.
FLICKERING: Data transfer with the network on port 1.
LinkAct2:

GROUN OFF: No Connection on port 2 available.
ON (pulsing):  Working network connected to port 2.
FLICKERING: Data transfer with the network on port 2.

4.8 Error Monitoring / Error Behavior:

In Case of an error detected by the module the Following error root causes are monitored
amplifier gets shut down . continuously with SENS = ON / AUTO
Source Error Behavior
Actual value PIN 6 Outside specified range or cable break Amplifier will be deactivated
Actual value Outside specified range or cable break Amplifier will be deactivated
PIN 14, 4... 20 mA
Solenoid Break e.qg.: cable break Amplifier will be deactivated
PIN 17/19
Solenoid PIN 18/20 | Break e.qg.: cable break Amoplifier will be deactivated
Solenoid PIN 21/23 | Break e.g.: cable break Amplifier will be deactivated
(optional)
Profinet (optional) Break Amplifier will be deactivated
EEPROM Data error Amplifier will be deactivated.
(while run up) The amplifier is going to be activated
again with saving the parameter set
again!

TWherever possible. In case the amplifier itself is defect, it is not possible to it shut down. The correlating setting is
visible on READY.
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5 MONITORING AND PARAMETER SETTING

WITH PROPVPLUS

The Programming of the p/Q-module can be done
in a straightforward way. Both programming
via Profinet interface (section 8.2, page 58) or
USB interface (described below) is possible. For
programming the module must be connected
with the PC via a programming cable (Ordering
number PQDXXA-ZXX-cable). The ProPVplus
Software need to be installed and started on
the connected computer to get the module
parameterized. The program runs under all
conventional Microsoft operating systems.

The latest ProPVplus version is available at:
www.parker.com/pmde - Support > Software
downloads > Software programs

The PQDXXA-PROFINET-Z10 module is
compatible to ProPVplus 3.6.4 and upwards.

The software offers the following features:

The PARAMETER LIST (1) displays all available
and editable parameters after CONNECTING (2) &
IDENTIFIYING (3). Three different security/input
levels are available (MODE = STD or EXP or EXP
& password). An input dialog opens after double

ifin Manufacturing Germany GmbH + Co. KG

clicking on the parameter. Limits of the input are
shown,; faulty or wrong inputs are identified. All
parameters are directly sent to the module, if it is
in active mode. The command: SAVE (4), saves the
parameter settings to the modules memory.
DEFAULT (5), resets the module to factory
settings. LOAD BACK (6), resets the module to the
last saved parameter settings. Parameter sets
can also be edited offline without any connection
to the module. The parameter dependency is not
active in offline mode. The MONITOR (7) window
allows the numerically display of various process
data. The OSCILLOSCOPE (8) displays various
process data as graphs. Furthermore, the
oscilloscope offers an option to record
(Start-Stop) and export the process data as well
as an option to store the data in form of a text file
(.txt). The cursor function in the right mouse but-
ton menu provides the option for amplitude and
time measurements. Screenshots can also be
captured with the right mouse button dialog.
Please see the documentation in the software
ProPVplus under Menu Help for further
information about the handling of ProPVplus.

| &
/v

File Edit

cons

Command

]

Parameter | Help

LG

MODE

SENS

PVSEL

TYPE

co

DS:P_VALVE

PL:PL

MIN:XQ

MAX:XQ

Mesriopen pores

STD Parameser view

AUTO | Malfunction monitoring

16 Pump displacemenc selection [cm®/rev]: 16 20 23 28

y ¥ 7 (svivel angie curi.), P (+ open loop pressure corl.), @ (+ clossd loop pressure cu G (| Lowsax )

FD*/UD~ Selection of control optiom: FP*/UB¥,

11 Pressure valve design series

178 Power limitation in 0,1kW (always activ if pressure sensor installed)
7500 | Input scaling of the swivel angle sensor signal in mV

6340 Input scaling of the swivel angle sensor signal in mV

FDX 576 KBaud PQDIOCA-PROFINET -Z10 -r01

FD~/UD*

-J Module Commands.

5 (=D

Paranee mpan er
[ege |
[CE-v ]
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Oscilloscope and monitor view:

Process data are variables, which can be tracked in the monitor and oscilloscope view as well as.
Please refer to section 1.9, page 9

Parameter Beschreibung Einheit
Displacement control loop

waQ Displacement command (after ramp function implementation) %

XQ Displacement actual value %

XQ_R Displacement sensor value V /(mA)

EQ Control error displacement control %

uQ Correcting variable displacement valve %

Q:P/I/D Control output for P, | or D respectively %
(where Q:inm =CQ:FF + Q:P, )
Pressure control loop

WP Pressure command (after ramp function implementation) bar

XP Pressure actual value bar

XP_R Pressure sensor value mA/ (V)

EP Control error pressure control bar

UP Correcting variable — pressure valve %

P:P/I/D Control outputs for P, | or D respectively %
Power (Torque-) Limitation

WL Power (Torque-) command %

XL Output signal %
Current outputs

1Q:A Solenoid A, Q-Valve mA

1Q:B Solenoid B, Q-Valve mA

IP Solenoid, pressure valve mA

6 OPERATING PARAMETERS

Latest parameter sets are pre-installed on the The shown parameter varies with the chosen
module. control type [TYPE] and the chosen Parameter
Below shown parameter are available with the View [MODE].

graphical user interface ProPVplus. Parameter
available on the Profinet interface are named in
section 7.7.2 page 42.
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6.1 Parameter overview

Group Command Factory Description

Setting

Base parameter
LG EN - Help text / tool tip language
MODE STD - Parameter view
SENS AUTO - Status monitoring
System configuration
PVSEL 16 Pump displacement
DS:P_VALVE 12 Design series pressure valve
SOLENOIDS 2S Number of coils on displacement valve
TYPE F Control type selection
co FD*/UD* Control option (pump configuration)
CCMODE OFF Linearization of pressure valve characteristic
TS 10 0,1 ms Control loop sample time
| Input signal parameter

|Pressure
P_SENSOR 600 bar Operating range pressure sensor
P_NOMINAL 350 bar Nominal pressure of prop. pressure R/V
P_CORR 15 bar Differential pressure setting
AP:UP 50 ms Ramp settings pressure command WP
AP:DOWN 50 ms
AIN:XP C - Signal type pressure sensor XP

Displacement
Q:CORR 0 0,01 % Compensation of pumps volumetric efficiency
AQ:UP 33 ms Ramp settings displacement command WQ
AQ:DOWN 4 ms
MINC:XQ 4 mA Scaling displacement sensor signal XQ
MAXC:XQ 20 mA
AIN:XQ C -

| Control loop parametrization

|Pressure
CP:FF 8000 0,01 % PID control loop for pressure control
CP:P 50 0,01
CP:l 3000 0,1 ms
CP:I_LIM 2500 0,01 %
CP:IC 500 0,01 %
CP:D 10 0,1 ms
CP:T1 10 0,1 ms

| Displacement
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Comman Factory Description
Setting

CQ:FF 0 0,01 % | PID control loop for displacement control
CQ:P 200 0,01
cQ:l 1800 0,1 ms
CQ:l_LIM 2500 0,01 %
CcQ:IC 700 0,01 %
CcQ:D 200 0,1 ms
CQ:T1 10 0,1 ms

| Power (Torque)
PL:RPM 1500 1/min Parametrization of power limitation (torque limitation)
PL:EFF 7850 0,01 %
PL:PL 178 0,1 kW
PL:T1 500 0,1 ms

| Qutput signal parameter

|Pressure
cC XY - Definable linearization function
TRIGGER:P 0 0,01 % | Trigger point pressure valve
CP:MINV 280 mA Valve adjustments
CP:MAXV 1320 mA

| Displacement
TRIGGER:Q 0 0,01 % | Trigger point displacement valve
OFFSET:Q 750 0,01 % Neutral point adjustment
CQ:MINVA 0 mA Valve adjustment
CQ:MINVB 405 mA
CQ:MAXVA 2700 mA
CQ:MAXVB 2700 mA

| Power amplifier parameter

|Pressure
DFREQ:P 120 Hz Dither frequency
DAMPL:P 200 0,01 % Dither amplitude relative to nominal current
PWM:P 2941 Hz PWM frequency
PPWM:P 7 - Current control loop settings
IPWM:P 40

Displacement
DFREQ:Q 120 Hz Dither frequency
DAMPL:Q 400 0,01 % Dither amplitude relative to nominal current
PWM:Q 2941 Hz PWM frequency
PPWM:Q 3 - Current control loop settings
IPWM:Q 40 -
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6.2 MODE - Standard (STD)

LG (help text / parameter description language)

DE German, Display of help texts and
parameter descriptions in German.
EN English, Display of help texts and

parameter descriptions in English.

MODE (Parameter view):

STD Standard, all parameters for quick start
up are shown.
EXP Expert, Further parameter for advanced

settings and control performance
optimization are shown additionally to
the standard parameter. The EXP
parameters influence to the system
behavior is significant and should be
handled with care.

CO (control option [pump configuration])

FD* / UD* prop. directional valve PVCMD1FB***
FP* / UP* prop. directional valve PVCM*PV**

This Parameter is referring to the control option
named in the pumps product code.

PVSEL (pump displacement):

PVSEL 016, 020, 023, 028, 032, 040, 046, 063,
080, 092, 140, 180, 270, 360, CUSTOM
(additional parameterizable data set).

NOTICE

PVSEL, TYPE, CO and DS:p_valve need to be
adjusted first before further changes and
adjustments in the data set since those are

driving underneath laying parameter. Otherwise

other parameter changes might have no effect.

TYPE (Selection of control type):
F Displacement control

P Displacement control with open loop
pressure control

Q Displacement control with closed
loop pressure control

S Open loop control for the displacement
function with digital character.

If WQ > 60 %, the pump strokes up,
Max current to solenoid A.

If WQ < 40 %, the pump strokes
down, Max current to solenoid B.
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DS:P_VALVE
(design series - pressure valve)

Selection of the pressure valves design series.
The parameter defines the presetting of CP:MAXV.
The parameter is to be set according to the valve
type plate!

NOTICE

Please verify the conformity of valves
nameplate with the modules parameter settings.
Nonconformance (e.g.: DS:P_Valve = 12 and
mounted valve = DS 11) can lead to dangerous
overpressure!

PL:PL (horse power control setting):

PL:PL Selection of horse power control in 0,1 kW.
The parameter is freely selectable, where the
upper limit equals the pumps maximum input
power (corner power), which is calculated
internally. The lower limit equals 10 % of the
pumps maximum input power. The rotational
speed of the drive is used for the calculation of
the pumps maximum input power. Please mind
the correct adjustment. The standard adjustment
of the parameter PL:RPM is set to 1500 rpm.
Please refer to Parameter PL:EFF section 6.4,
page 29.

SENS (Setting of the Sensor monitoring):

ON Sensor monitoring is activated. The reset
must be done manually. The error will be
shown at the module and in the monitor
view until the reset.

OFF

AUTO

Sensor monitoring is deactivated.

Sensor monitoring is activated. The
module gets automatically reset after
the failure or the defect is corrected. A
manual reset is not necessary.

A NOTICE

The manual reset is done by switching the
ENABLE signal at PIN 8.
The module monitors signals from the displace-
ment sensor as well as from the pressure sensor
according to a specified range and the electric
circuit to the valve solenoids. Signals out of the
specified range (pressure sensor < 3 mA,
displacement £0,5 V out of the scaled range) or
an opened electric circuit (broken cable
detection) are detected as failure. The module
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will force the pump to minimum displacement.
The green READY LED is flashing. The error
codes are shown via the status LEDs (please
refer to chapter 4.7.2, page 18) as well as on the
Profinet interface (Please refer to chapter 7.6.2,
page 41).

The voltage signals at pressure sensor input are
not monitored. The pressure sensor signal is also
monitored at TYPE F and P. Switch the sensor
signal type (AIN:XP) to a voltage signal to disable
the monitoring for that input if needed.

Displacement sensor adjustment:

ATTENTION!
In PQDXXA-Z10-r08 current signal is defined
as standard signal.

CIP setting
MINC:XQ  Displacement sensor feedback at
dead head (CIP-0 %) in mA.

Displacement sensor feedback at

full stroke (CIP-100 %) in mA.

LVDT setting

MODE ,EXP" > AIN:XQ = ,V*

MIN:XQ  Displacement sensor feedback at
dead head (LVDT-0 %) in V.

MAX:XQ Displacement sensor feedback at full
stroke (LVDT-100 %) in V.

MAXC:XQ

NOTICE
Both parameters are shown at the pump enclosed

tag.

CIP (LVDT) - 100%

wo

mA(V)
CIP (LVDT) - 0%

—_mA()
Pumps are tested at a fluid temperature of
(50%2) °C. Small deviation of the CIP/LVDT
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parameters are possible if the hydraulic system
temperature where the pump is used is signi-
ficantly different. In this case, the values need to
be re-measured with a convenient voltmeter and
redefined in the software.

6.3 MODE — EXPERT (EXP)

CC / CCMODE (Linearization of the pressure
valve):
CCMODE  Activation of the pressure

valve linearization function.

cc Adjustment of the pressure valve

Linearization.

The Linearization is only active at TYPE P. Due
to pressure valves hysteresis only ascending or
descending pressure functions can be optimized.

P_SENSOR

(Pressure sensor end range):

Setting of pressure sensor end range in bar. This
parameter is base for the scaling of the sensor
with the parameter P_NOMINAL.

NOTICE

P_SENSOR is by default set to 600 bar.
For the control options UDM, UDF, UDQ (old: UPM,
UPF, UPQ) the 600 bar sensor (PVACMS,
SCP01-600-24-06) is used as standard.

P_NOMINAL (Pressure sensor scaling):
Setting of pressure sensor scaling in bar. This
parameter determines the upper limit for the
pressure sensor signal.

NOTICE

Changing this parameter may cause nega-
tive effects to your system. A new adjustment of
the pressure valve solenoid limitation (Parameter
CP:MINV and CP:MAXV) might be necessary!
In case of running the pump with a PVACRE***K42
as pilot pressure valve, this parameter must be
set to 420 bar. A new adjustment of the pressure
valve solenoid limitation (Parameter CP:MINV and
CP:MAXV) might be necessary!
The parameter P:NOMINAL shall match the
pressure pilots end range.
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P_CORR (differential pressure setting,
compensator):
Setting of the differential pressure in bar.

NOTICE

The factory standard setting of the compen-
sator differential pressure is 15 bar.
P_CORR needs to be adjusted to 0 bar in case of
installing the pressure transducer in the pumps
outlet.
The differential pressure is a numerical constant,
which is added to the sensor pressure signal all
time. If the pump acts in displacement control, the
constant is added as well. The system pressure
equals in this case actual pressure (XP) minus
P_CORR.

PL:RPM (Rotational speed setting):

Setting of the pumps or drive motors rotational
speed respectively. The parameter is used for the
calculation of the maximum input power.

PL:T1 (Setting of the horse power controls delay
element):

Setting the horse power controls delay element.
The time between signal input and signal proces-
sing of the horse power controlled subsystem can
be modified with that parameter.

NOTICE

This parameter should be changed only if the
controlled system tends to have instabilities due to
high dynamic challenges.
When the module is operated in horse power
control mode under certain conditions and at fast
pressure rise rates the power limiter may act too
slowly, and the horse power requirements exceed
the limits briefly.

Q:CORR (Compensation of pumps volumetric
efficiency):

This parameter describes the compensation of the
pumps volumetric efficiency and builds a linear
correction function vs. pressure which output is
added to the Q-command signal. The Q-controls
maximum command is thereby still 100 %.

Q:CORR, n,,, = f(p)

100

98
97

Q:CORR
96

nvol [%]

eta_vol

Q:CORR [%]

95

N WA 0O N @

94

—_

93

92

0 100 200

Pressure [bar]

300

The usage of ramp functions (Parameter AQ:UP, AQ:DOWN) is recommended.
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Recommended values for Q:CORR:

Frame size Pump displacement System pressure Q:CORR

[cm3/U] [bar] [0,01%]
1 16 1223
1 20 933
1 23 770
1 28 710
2 32 877
2 40 610
2 46 593
3 63 350 887
3 80 733
3 92 453
4 140 693
4 180 530
5 270 350
6 360 303

AQ:UP/AQ:DOWN (Ramp times - displacement control):

AQ:UP Ramp time settings for rising ) ) )
displacement commands in ms. AQ:DOWN  Ramp time settings for dropping
displacement commands in ms.

Default ramp times - recommended ramp times for displacement control:

Frame size Pump System Ramp time [ms]
CHERIEEEE | e Rising comman values Falling command values
[cm3/U] [bar]
FD* / UD* FP* /UP* FD* / UD* FP* /UP*
1 16 33 50 41 50
1 20 37 55 46 50
1 23 40 60 51 50
1 28 44 65 57 50
2 32 47 80 62 65
2 40 51 80 67 65
2 46 54 80 72 65
350
3 63 58 120 78 110
3 80 61 120 83 110
3 92 65 120 88 110
4 140 87 135 12 165
4 180 110 180 136 175
5 270 132 195 159 185
6 360 154 225 183 245
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AP:UP / AP:DOWN (Setting of ramp times -

pressure control):

AP:UP Ramp time setting for rising pressure
command signals in ms.

AP:DOWN Ramp time setting for dropping
pressure command signals in ms.

NOTICE

It is recommended to activate ramps to
achieve sustainable system stability. Ramps can
be activated with ENABLE RAMP on the PROFINET
Bus (section 7.4.1, page 36). Ramp times in the
software refer to a command step of 100 % and
define the ramp gradient. Ramp times are propor-
tional to the percentage of the command steps.
The optimal ramp time setting is for pressure
control depending on the system, it is especially
depending on the hydraulic capacities and the
different operating points. The set-up at the
specific system may help to optimize the pressure
control.

AIN:XQ (Sensor signal type - displacement
sensor):

The displacement sensors signal can either be a
voltage signal [V, scalable via MIN:XQ

and MAX:XQ] or a current signal [C, fix range 4 -
20 mA].

NOTICE

If a voltage signal has been chosen and is
0.5 V lower than MAX:XQ (at machines off-state)
the module switches to error mode. This func-
tion is to see if the sensor scaling is done and if
the right displacement has been chosen in the
parameter list.

AIN:XP (Sensor signal type -

pressure sensor):

The pressure sensor signal can either be a current
signal [C] or a voltage signal [V]. Voltage signals
at PIN 14 are not enclosed in the error detection
(SENS). The current signals default range is 4 mA
to 20 mA. The voltage signals default range is

0V to 10 V. Further pressure related settings are
done with the parameter P_SENSOR, P_NOMINAL
and P_CORR.

CQ:FF (Offset - Displacement Control Valve)

Offset parameter (in 0.01 %) to adjust the
displacements control valve neutral point. The
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Offset parameter is only needed for 4/2 directio-
nal valves (CO = FP*/UP*) with one solenoid. The
parameter needs to be set to 0 in case of using a
4/3 directional valve with two solenoids. In a
control situation, the solenoid should draw
approx. 60 % of its nominal current (nominal
current 1.3 A; current in control situation 780 mA).
Under these conditions the solenoid provides
approx. 50 % of its nominal force. That leads to a
similar response for on- and off stroking.

cQ:P / ca:l /cq:I_LIM/ ca:D (PID

parameter - displacement control):

ca:p P gain setting in 0.01 units. P gain is
deactivated with input 0.

| gain setting in 0.1 ms. | gain is
deactivated with input 0.

Integrator limitation of the closed
loop displacement control in 0.01 %.
The integrator compensates the
systems nonlinearities. Therefore,
this parameter should be chosen as
small as possible. Typical value

= 2500 (25 %).

D gain setting (time factor for
differential) in 0.1 ms. D gain is
deactivated with input 0.

Filter of D gain in 0.1 ms. D gain filter
is deactivated with input 0.

ca:l

cQ:l_LIM

ca:b

CQT1

CP:FF (Offset Pressure Control Valve)

Offset parameter (in 0,01 % of CP:MAXV) to bypass
a constant portion to the pressure valve actuation.
This control type increases stability in a closed
loop pressure control (TYPE = C). This Typical
value = 8000...9000.

CP:P / CP:I / CP:D (PID parameter -
pressure control):

CP:P P gain setting in 0.01 units. P gain is
deactivated with input 0.

CP:l | gain setting in 0.1 ms. | gain is
deactivated with input 0.

CP:I_LIM Integrator limitation of the closed

loop pressure control in 0.01 %. The
integrator compensates the systems
nonlinearities. Therefore, this
parameter should be chosen as small
as possible. Typical value = 2500

(25 %). Depending on systems
linearity this value can also be higher.
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CP:IC Integrator activation of the closed
loop pressure control in 0.01 %.
The Integrator gets activated
within these limits (in % of full scale).
This reduces the overshoot while
starting the closed loop control.
Typical value = 500...5000. This
function shuts down with CP:IC = 0.
In this case, the integrator is active
all time.

D gain setting (time factor for
differential) in 0.1 ms. D gain is
deactivated with input 0.

Filter of D gain in 0.1 ms. D gain
filter is deactivated with input 0.

CP:D

CPT1

NOTICE
The PID parameter tuning will help to optimize the
hydraulic system interaction.

CQ:MINVA / CQ:MINVB (Dead band compensation
- displacement control valve):

CQ:MINVA  Dead band compensation
solenoid A in mA.
CQ:MINVB  Dead band compensation

solenoid B in mA.

The dead band compensation is only reasonable
for 4/3 directional valves (CO = FD* / UD*) with

2 solenoids. The valves offset, parameter CQ:FF
needs to be set to zero “0" when using a 4/3 direc-
tional valve. The dead band compensation needs
to be aligned to the parameter OFFSETQ.

CQ:MAX:VA / CQ:MAXVB (Nominal current -
displacement control valve):

CQ:MAXVA  Nominal current to
solenoid A in mA.
CQ:MAXVB  Nominal current to

solenoid B in mA.

TRIGGER Q (Threshold for displacement func-
tion):

Threshold for the displacement controllers
correcting variable (UQ) in 0.01 %. The dis-
placement valves coil is not activated within the
specified threshold. This function works in positive
as well as in negative direction of UQ. CQ:MINV*
superimposes the threshold function.

OFFSETQ (Adjustment of Q-valves hydraulic
neutral point)
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Adjustment of the Q-valves hydraulic neutral point
in % of CQ:MAXVA for positive values or in % of
CQ:MAXVB for negative values. A positive input
acts to solenoid A, negative acts to solenoid B.

CP:MINV (Trigger threshold - pressure control
valve):
Trigger threshold of pressure control valve in mA.

CP:MAXYV (Nominal current - pressure control
valve):

Nominal current of the pressure control valve in
mA. It might be necessary to fine tune the trigger
threshold CP:MINV and the nominal current
CP:MAXV to get optimal results in open loop
pressure control.

TRIGGER P (Threshold for pressure

function)

Threshold for pressure controllers correcting
variable (UP) in 0.01 %. The pressure valves coil
is not activated within the specified threshold. The
valve activation reaches CP:MINV after UP passes
the set threshold.

6.4 MODE - Offline or expert and
password (EXP & Password)

TS (Sample Time)

The sample time (in 100 ps) describes how often
I/0s and signals is processed internally. The
parameter TS represents the controls cycle time
and therewith controls dynamic.

A NOTICE

Changes should be performed only if
enough knowledge about the dynamic system
behavior is available. Changing TS requires that
all time depended parameters need to be checked
and possibly readjusted. The Sample time does
not have any impact to the field bus
communication.

SOLENOIDS (Number of solenoids -
Displacement control valve):

Selection of the number of solenoids at the
displacement control valve (4/2 = 1, 4/3 = 2). With
the change of parameter SOLENOID, the parame-
ter CQ:MINVA, CQ:MINVB, CQ:MAXVA, CQ:MAXVB
and CQ:FF need to be adjusted as well. The
parameter gets automatically set with CO.
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PL:EFF (Mechanical Pump Efficiency)
Mechanical pump efficiency in 0.01 % (of 100 %).
PL:EFF is used for the calculation of the pumps
corner power and therewith the maximum of
parameter PL:PL.

PL:PL,, ~—(PYSEL)*(PL: RPM) - (P_NOMINAL)

(PL :EFF)+6

CQ:IC (Integrator Activation)

Integrator activation of the closed loop displace-
ment control in 0.01 % (of the pressure error [%]).
This parameter works as threshold for the inte-
grator activation (Q-PID controller). If the actual
pressure value is higher than the command value,
the integrator freezes. If the actual pressure value
falls below the programmed threshold between
command and actual value, the integrator is
enabled again. This function is disabled with
CQ:IC = 0. In this case, the integrator is always
active.

DFREQ:Q (Dither Frequency)
Dither frequency of the displacement control valve
in Hz.

DAMPL:Q (Dither Amplitude)

Dither amplitude of the displacement control
valve in 0.01 % of CQ:MAXV. The Dither can be set
with Dither amplitude and Dither frequency. The
below mentioned value for Dither amplitude and
frequency should not be changed when using a
PVCMD1FB*** or a PVCM*PV**!

DFREQ:Q =120
DAMPL:Q = 400

PWM:Q (PWM Frequency)

PWM frequency of the displacement control valve
in Hz. The frequency can be defined in

predefined steps (Table below). The optimal
frequency depends on the valve.

PPWM:Q (P gain)
P gain of the solenoids control (displacement
control valve).

IPWM:Q (I gain)
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I gain of the solenoids control (displacement
control valve).

DFREQ:P (Dither Frequency)
Dither frequency of the pressure control valve in
Hz.

DAMPL:P (Dither Amplitude)

Dither amplitude of the pressure control valve in
0,01 % of the current.

The Dither can be set with Dither amplitude and
Dither frequency.

The below mentioned value for Dither amplitude
and frequency should not be changed when using
a PVACRE***K**!

DFREQ:P = 60
DAMPL:P = 400

PWM:P (PWM Frequency)

PWM frequency of the pressure valve solenoid
in Hz. The frequency can be defined in predefi-

ned steps (Table below). The optimal frequency
depends on the valve.

PPWM:P (P gain)
P gain of the solenoids control (pressure control
valve).

IPWM:P (I gain)
| gain of the solenoids control (pressure control
valve).

NOTICE

PPWM and IPWM parameter are influencing

the Dither settings. This parameter should
not be changed after the Dither optimization. The
solenoid control parameters are optimized for
the usage of PVACRE***K** as pressure valves
and PVCMD1FB*** respectively PVCM*PV** as
displacement valve. This parameter should not be
changed if using these valves!
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2 3 4 5 6 7 8 9

Paramter 1

PWM:P [Hz]
PWM:Q [Hz]

60|70{80|90| 100 | 110 | 120 | 130 | 150 | 199 | 230 | 280 | 336 | 405 | 511

11 12 13 14 15

1069 | 1470 | 1960 | 2252 | 2941

ATTENTION! At low PWM frequencies, the
parameters PPWM and IPWM should be

6.5 PID Parameter Setting

Displacement and pressure control have separate
control loops, whose parameters need to be set
separately. The pressure control should stay in
focus, since the system behavior is depending

on hydraulic capacities, the way of piping to the
hydraulic load and the varying hydraulic working
points. The displacement control should only be

adapted, as the longer dead times reduce the
stability of the control loop.

tuned again in case of system instabilities.

The parameter of proportional-, integral and dif-
ferential action should be adjusted in the ranges
shown below. The setting for the pressure control
can also be beyond these points depending on the
system.

Typical Ranges

Control Loop  Action Min. Value MAx. Value Tendency
FD*/UD* (FP*/UP*) FD*/UD* (FP*/UP¥)
Pressure P 10 200
Depending on hydraulic
| 150 -
system!!
D 0 200
Displacement P 50 (80) 3000 (800) Proportional to pump

displacement

| Vg <92 cc/rev.
— 200 (1500)

v, 292 cm?/U

Vg < 32 cm3/U Linearity errors of the
- - displacement valve are
compensated.

Vg > 32 cm3/U Bigger pump displacements

— 80 (300) - - can be parametrized with
smaller I-Gain without
disadvantages.

D 0 1200 (600)
Recommendation for the PID parameter setting:
Preparations:

Set P gain to small value.
Set | gain to very high value.
Set D gain to zero.
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PID Setting:

+ Increase P gain until an acceptable command
response is achieved.
Decrease | gain until an acceptable dynamic
reducing the error between command and
actual value is achieved. P might be lowered
again (iteratively process).
Increase D gain to compensate | actions phase
shift and to increase dynamic as well as to
reduce noise on response signal
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Typical system responses

Selected Step Responses:

Actual value nears only slow to the command Actual value nears with small overshoots to the
value: command value:
=== |ncrease P gain, if this improves, === Optimal system behavior

decrease | gain, iterate possibly. If no overshoots are not allowed,

reduce P gain
Actual value nears only slow and with small

oscillations to the command value: Actual value nears with fast to the command
mmm |ncrease P gain, if this improves, value, but overshoots are to big
decrease D gain, iterate possibly. Decrease P gain, if this improves,

increase | gain, iterate possibly.
Actual value nears only without overshoot to
the actual value:
=== |ncrease P gain to get a faster
response in the actual value.

6.6 Important settings and diagnosis values

Settings- and diagnosis values for CIP

Size/Code Diagnosis signal CIP signal Diagnosis signal CIP signal
A

Ve max A v

'max Gmin 'max

[Volt 0] [mA0,4] [Volt] [MA <025]

PVXXX 10 20 0.15 4
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Max. Min.
Displacement/ s Displacement Displacement
Code e i Sensor signal Sensor signal
[cc/rev.] Ve max [V+0,25] Ve max [V 20.25]
PV016 16 6.34 75
PV020 20 6.06 75
PV023 2 5.67 75
PV028 28 5.50 75
PV032 32 6.40 75
PV040 40 5.70 75
PV046 46 5.43 75
PV063 63 712 9.0
PV080 80 6.48 9.0
PV092 92 6.10 9.0
PV140 140 5.24 9.0
PV180 180 3.83 9.0
PV270 270 4.06 9.0
PV360 360 4.06 90

7 PROFINET 10 RT INTERFACE

Following graphical descriptions are made with
SIEMENS TIA Portal V 14. Details may differ with
different versions of SIEMENS TIA Portal or even
Step 7. All program examples are shown in the
following sections are in FBD (Function Block
Diagram) language.

7.1 Profinet functions

PROFINET is a standard of industrial ethernet per
IEEE 802.xx., based on the 100 Mb/s version of
full-duplex and switched ethernet. PROFINET IO is
for the fast data transfer between ethernet based
controls (masters) and field devices (slaves) with
a cycle time up to 10 ms.

7.2 Profinet access management

All PROFINET-IO slaves must get a unique IP
address and a PROFINET device name, to ensure a
proper communication.

The slaves IP-address is set by the PROFINET-10-
controller (PLC). This IP-address is saved in the
device non-volatile memory. The IPs modification
is possible with |0-controller.
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2 NOTICE
Do not assign IPs redundant.

Standard address:

IP Address: 0.0.0.0
Subnet-Mask: 0.0.0.0
IP Address Gateway: 0.0.0.0

Example address:

IP Address:
Subnet-Mask:

IP Address Gateway:

192.168.1.111
255.255.255.0
192.168.1.111

7.3 Device Data File (GSDML)

The General Station Description (GSD) File
describes the 10 device properties. The GSDML
File (GSD Markup Language) is written in XML
based language. It describes for the |10 data, struc-
ture of cyclic data transfer between PLC and slave.
Each nonconformance in size and structure of |0
data gives a prompt to the PLC. This
PQDXXA-PROFINET-Z10 demands a
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32-byte input and a 32-byte output protocol. The distributed by Parker and is available online at
latest PQDXXA-Z10-PROFINET GSDML file is parker.com/MSGE.

7.3.1 GSDML installation - TIA Portal
Navigate to the GSDML Manager.

Froject Edit View Insert Online | Cptions |Tools Window Help

i (Y sevepraject & M 35 Of ¥ settings

Support packages
Devices P—
Start Automation License Manager
'-\.;la
] [#] Show reference text

Point to source path of the just downloaded GSDML file, select the file in the content list and press
install.

GSDML V2.33 — Revision 01 - 05

GSDML V2.43 — Revision 06 and higher

Picture below is a reference for showcasing the import dialogue.

Manage general station description files
Installed GSDs GSDs in the project

Source path: | C:lUsersIREDIDeskioplGSDMLS | B

Content of imported path
@ File Version |Language Status Info
[¥] GSDMLV233-PARKER-PUMP-CTRL-20... V233  English, German Alreadyinstalled Hydraulic controller

<] il 2]
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The PQDXXA-Z10-PROFINET appears in the
hardware catalogue accordingly for
implementation in the network under:

Other field devices\PROFINET I0\Controllers\
Parker Hannifin\PUMP-CONTROLLER\
GTW-PFN v2.

Options =[]
=

O|a

2

-3

v | Catalog E

=

‘(Sear(h) 2
2

B Filter Frofile: | Al o

e ]

» Ll Controllers =
¥ [ Hi ||
r E. FC systems E
» [l Drives & starters (o]

-1

» [l Network compenents 5
» [l Detecting & Monitering 2
» [§ Distributed 10 8_
» [l Power supplyand distribution .
v [H Field devices —
~ [l Other field devices 43

e - .

» L Additional Ethernet devices ]

~ [ FROFINET 10 &
~ [ Controllers |

~ [ Parker Hannifin ()

T E

~ il PUMP-CONTROLLER =

I femwrr 3

» p_u Drives él

» [ Encoders
» p_u Gateway

» [ Ident Systems
» p_u Sensors
» [l FROFIBUS DF

+ | Information

Device:

—

-—

- Paricn

GTWHPFN
Article no:  [21690009 |
Version: | (GSDML-V2.33-PARKER-PUMP-CTRL-20180703] = |
Description:

Hydraulic controller
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7.3.2 GSDML installation - STEP 7

Navigate to the GSDML Manager and point to source
path of the just downloaded GSDML file, select the
file in the content list and press install

Ui HW Config - [STMATIC 300 (Configuration) -- ParkerProfinet]
W Staton Edit Insert PLC View | Optons Window Help

D8 B &| oy p Customre.. Cl+Alt+E

Configure Network
Symbol Table Ctri+Alt+T
Edit Catalog Profile
Update Catalog
Instal HW Updates ...

Install GSD Fie.

Find in Service & Supoort...

3
from the directorny B

Install G Fles:

[F:\PEDX<A-PROFINET-Z1D\GSDML Browse

Select Al Deselect &l

install |

Show Lag

Doz | Hep

The PQDXXA-Z10-PROFINET appears in the
hardware catalogue accordingly for
implementation in the network under:
PROFINET I0\Additional Field Devices\
Controllers\PUMP-CONTROLLER\GTW-PFN v2.

Profile: IStandard

]ﬂ“ PROFIBUS DP
22 PROFIBUS-PA
=38 PROFINET 10
E] {21 Additional Field Devices
=3 Controllers
. EMI3 PUMP-CONTROLLER
=-ga GTW-PFN
: 140 32
{1 Gateway
i Gateway
i HMI
#1140
7. Metwork Components
#-{.7 Preconfigured Stations
i Sensors
#-{.] Switching devices
SIMATIC 300
SIMATIC 400
SIMATIC HMI Stalion

e [ - [ -
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7.4 Description Profinet interface

The pressure command is limited by parameter
P_NOMINAL.

All relative commands value range is up to 0x3fff
for 100 %.

Pressure signals have a resolution of 0,1 bar for
commands and actuals.

A “1” at control and status bits mean an activation
or an active message.

Error bits are prompted differently, a “0” reflects
an active error.

7.4.1 Command to module - control word

ENABLE general system activation
ENABLE P activation pressure control
function.
NOTICE

“1" [true] allows the module to perform
the displacement control of the pump only. The
p-valve solenoid current is set to maximum. The
amplifier for the pressure valve is deactivated at
TYPE F (no function with mounted p-Q block).

ENABLE RAMP activation ramp function

ENABLE PL activation horse power limitation

(horse power command necessary)

READLLIM readout command of chosen
parameters lower limit at
READOUT PARA while performing

a PARAREAD

readout command of chosen
parameter upper limit at READOUT
PARA while performing a
PARAREAD

reads the current parameter

value at the PARAINDEX pointed
parameter address and turns value
back at READOUT PARA. An invalid
parameter address turns back with
“OxFFFFFFFF". The corresponding
lower or upper limit gets submitted
instead when performing
READLLIM / READULIM.

activates the parametrization via
Bus. The deactivation of ENABLE is
necessary.

READULIM

PARAREAD

PARAMODE
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NOTICE
Do not parametrize your control in an unsafe
state of your machine or application.

PARAVALID
LIVEBIT IN

Transfer of the chosen parameter.

Monitoring of the field bus commu-
nication: The internal monitoring
gets activated with this bit. Once
activated, the function checks if at
least one incoming value is
changing per second. This change
can be caused by the live bit itself.
The READY - status gets reset
after expiration of the mentioned
time without data change. The bit
condition gets continuously
reported back by the LIVEBIT OUT.

7.4.2 Commands and data words to the module:
Enable and control of the module functions is done
with a command word.

DISPLACMENT COMMAND
Displacement command in %

PRESSURE COMMAND
Pressure command in 0,1 bar resolution.

HORSE POWER COMMAND
Horse power command in % of PL:PL
(necessary if ENABLE PL is active)

PARAVALUE Parameter value, which gets
submitted
PARAADRESS Parameters address, which gets

read or write

7.4.3 Modules response - status word:

The response to the control is done with a status
word.

READY general systems operating
status

POWER LIM horse power limitation actively
decreasing the displacement

P ACTIVE pressure control active (dis-
placement control overwritten)

XQ ERROR error displacement sensor

XP ERROR error pressure sensor
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IP ERROR error pressure valve

1QA ERROR error displacement valve (coil A)

IQB ERROR  error displacement valve (coil B)

DERROR internal data error

CHKERROR  check sum error in the field bus
communication

BUFFEROV error while processing the field
bus communication (overflow)

PARA ACTIVE parametrization mode active
PARA READY parameter value has been taken

over correctly. This bit gets reset
with the reset of PARAVALID.

LIVEBIT OUT  Monitoring of the field bus commu-
nication: Feedback on LIVEBIT IN.
The master slave communication
is also monitorable at the machine
control side with this frequent bit
transfer.
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7.4.4 Actual values and other outputs toward the

fieldbus:
STATUS WORD

XQ FEEDBACK
XP FEEDBACK
XL FEEDBACK

READOUT PARA

operating status and other
conditions

actual value displacement
actual value pressure
actual value horse power
limitation

read parameter value
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7.5 Commands from PLC (Master control)

7.5.1 Command values - overview

Nr. Byte  Function Type Range Unit
1 0 Control word Hi int

2 1 Control word Lo

3 2

4 3 Reserve

S| upecamen commant
T e
e e o i m noawro.o0s
1 10

12 1

13 12

14 13

15 14

16 15

17 16

18 17

19 18

20 19

21 20

22 21

23 22

24 23

25 24

26 25

27 26 Parameter value (MSB)

28 27

29 | 28 long

30 29 Parameter value (LSB)

31 30 | Parameter index (address) Hi int

32 3 Parameter index (address) Lo
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7.5.2 Control word definition

Byte 0 — Control Word Hi

Nr. Byte Function
1 0
2 1
3 2
4 3
5 4 ENABLE PL Activation horse power control
6 5 ENABLE RAMP Activation ramps
7 6 ENABLE P Activation pressure control loop
8 7 ENABLE System activation
Byte 1 — Control Word Lo
Nr. Byte  Function
1 0 LIVEBIT IN (Start of) field bus monitoring
2 1
3 2
4 3 READLLIM Rea_dout_of ch_osen parameters lower limit at READOUT PARA in
conjunction with PARAREAD command
5 4 READLLIM Rea_dout_of ch_osen parameters upper limit at READOUT PARA in
conjunction with PARAREAD command
6 5 PARAREAD Readout of the chosen parameter
7 6 PARAVALID Transfers the chosen parameter
8 7 PARAMODE Activates the parametrization mode
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7.6 Feedback from PQDXXA Modul (Slave)

7.6.1 Actual values - overview

Nr. Byte Function Type Range Unit
1 0 Status word Hi int
2 1 Status word Lo
3 2

Reserve (Status word)
4 3
5 4 i i

D!splacement command Hi int 0... OX3FFF 0... 100 %
6 5 Displacement command Lo
7 6 i i

D!splacement actual value Hi int 0... 0X3FFF 0... 100 %
8 7 Displacement actual value Lo
9 8 Control error displacement control Hi . Y
10 9 Control error displacement control Lo int 0... OXIFFF 0...100%
n 10| Correcting variable displacement control Hi int 0... 0xC001 +/-100 %
12 1 Correcting variable displacement control Lo 0... 0x3FFF °
13 12 i

Pressure command Hi int 0... 0x1770 0.1 bar
14 13 Pressure command Lo
15 14 i

Pressure actual value Hi int 0... 01770 0.1 bar
16 15 Pressure actual value Lo
17 16 i

Control error pressure control  Hi int 0... 0x1770 0.1 bar
18 17 Control error pressure control Lo
19 18 i i i

Correct!ng var!able pressure control  Hi int 0... OX3FFF 0... 100 %
20 19 Correcting variable pressure control Lo
21 20 | Displacement limit horse power lim. Hi . Y
22 27 Displacement limit horse power lim. Lo int 0... OXIFFF 0...100%
23 22 i i i

D!splacement sensor s!gnal Hi int 0... 1000 0,01V
24 23 Displacement sensor signal Lo
25 24 | Current to displacement valve Hi int -2720... mA
26 25 Current to displacement valve Lo 0...2720
27 26 i

Current to pressure valve Hi int 0..2720 mA
28 27 Current to pressure valve Lo
29 28 Read parameter value Hi D di
30 29 | ep(:]n ing

ong on chosen

3 30 R d t lue L parameter
32 31 ead parameter value Lo

Bulletin MSG30-3256-INST/UK - Installation manual Hydraulic Pump & Motor Europe



7.6.2 Definition Status word

Byte 0 — Status word Hi

Nr. Byte Function
1 0 DERROR Internal data error
2 1 CHKERROR Check sum error in the field bus communication
3 2 BUFFEROV Overflow in the fieldbus communication
4 3 HW ENABLE Feedback PIN 8 (Hardware ENABLE)
5 4 ERROR Cumulative error
6 5 P ACTIVE Pressure control loop active and overwriting displacement control
7 6 POWER LIM P Horse power control active
8 7 READY General operating status
Byte 1 — Status word Lo
Nr. Byte Function
1 0 LIVEBIT OUT Feedback on fieldbus monitoring
2 1 IQAERROR Error displacement valve — coil A
3 2 IQBERROR Error displacement valve — coil B
4 3 IP ERROR Error pressure valve
5 4 XQERROR Error displacement sensor
6 5 XPERROR Error pressure sensor
7 6 PARA READY Parameter has been taken over correctly
8 7 PARA ACTIVE Parametrization mode active

7.7 Parametrization on field bus

7.7.1 Procedure
Preparations:

- The selected data will be send with the
PARAVALID (0) bit. The corresponding slave

- Both the control stage and amplifier stage need
to be on power supply

- Ensure a safe state and position of your
machine or application.

Parametrization:

- The PARAMODE (0) bit need to be activated,
to enable the parametrization mode. The
corresponding slave feedback is the PARA
ACTIV (7.6.2) bit.

- Select the address of the parameter which
need to be changed at Parameter index (7.5.1)
and the according value at Parameter value
(7.5.1).
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feedback about the successful parametrization
is the PARA READY (7.6.2) bit.

- Text parameter need to be selected with a
corresponding number shown in the
parameter list (7.7.2).

NOTICE

Parameter outside the valid parameter
limitations (READLLIM / READULIM, 0) are not
accepted from the controller and will not return
a PARAREADY. Sending parameter with wrong
value can lead to unwanted and serious
consequences.
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7.7.2 Parameter list

Nr. I[':_ldE‘;x] I[rll)dEeé] Parameter Range Comment

1 0x2001 8193 PVSEL 0x1... OxF 0x1="16¢c”... xF="CUSTOM"”
2 0x2002 8194 TYPE 0x1... Ox4 0x1="F"... 0x4="S"
3 0x2003 8195 co 0x1... 0x2 0x1="FP/UP”, 0x2="FD/UD"
4 0x2004 8196 DS:P_VALVE 0x1... 0x2 0x1="11", 0x2="12"
5 0x2011 8209 P:SENSOR OxA... 0x258

6 0x2012 8210 P:NOMINAL OxA... 0x258

7 0x2013 8211 P:CORR 0x0... 0x28

8 0x2014 8212 PL:RPM 0x12C...  0xBB8

9 0x2015 8213 PL:PL 0x1... 0x1388

10 | 0x2016 8214 Q:CORR 0x0... 0x3E8

1 0x2021 8225 AQ:UP 0x1... 0x927C0

12 | 0x2022 8226 AQ:DOWN 0x1... 0x927C0

13 | 0x2023 8227 AP:UP 0x1... 0x927C0

14 | 0x2024 8228 AP:DOWN 0x1... 0x927C0

15 | 0x2025 8229 MIN:XQ 0x0... 0x2710

16 | 0x2026 8230 MAX:XQ 0x0... 0x2710

17 | 0x2027 8231 AIN:XQ 0x1... 0x2 0x1="V", 0x2="C"
18 | 0x2028 8232 AIN:XP 0x1... 0x2 0x1="V", 0x2="C"
19 | 0x2031 8241 CQ:FF 0x0... 0x2710

20 | 0x2032 8242 CQ:P 0x0... 0x2710

21 0x2033 8243 ca:l 0x0... 0x7530

22 | 0x2034 8244 CQ:I_LIM 0x0... 0x2710

23 | 0x2039 8249 cQ:IC 0x0... 0x3E8

24 | 0x2036 8246 CQ:D 0x0... 0x4B0

25 | 0x2037 8247 CcQ:T1 0xA... 0x64

26 | 0x2041 8257 CP:FF 0x0... 0x2710

27 | 0x2042 8258 CP:P 0x0... 0x2710

28 | 0x2043 8259 CP:I 0x0... 0x7530

29 | 0x2044 8260 CP:I_LIM 0x0... 0x2710

30 | 0x2045 8261 CP:IC 0x0... 0x2710

31 0x2046 8262 CP:D 0x0... 0x4B0

32 | 0x2047 8263 CP:T1 OxA... 0x64

33 | 0x2051 8273 CQ:MINVA 0x0... 0x3E8

34 | 0x2052 8274 CQ:MINVB 0x0... 0x3E8

35 | 0x2053 8275 CQ:MAXVA 0x12C...  0xAAO

36 | 0x2054 8276 CQ:MAXVB 0x12C...  0xAAO

37 | 0x2055 8277 TRIGGER:Q 0x0... 0xBB8

38 | 0x2056 8278 OFFSET:Q 0xEC78 0x1388
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Nr. I['II_IC:E‘;X] I[';:;;(] Parameter Range Comment

39 | 0x2061 8289 CP:MINV 0x0... 0x3E8

40 | 0x2062 8290 CP:MAXV 0x12C... 0xAAO

41 | 0x2063 8291 TRIGGER:P 0x0... 0xBB8

42 | 0x2071 8305 DFREQ:Q 0x2C... 0x199

43 | 0x2072 8306 DAMPL:Q 0x0... 0xBB8

44 | 0x2073 8307 PWM:Q 0x1... 0x14 0x1=100...0x11=2604
45 | 0x2074 8308 PPWM:Q 0x0... 0x1E

46 | 0x2075 8308 IPWM:Q 0x1... 0x64

47 | 0x2081 8309 DFREQ:P 0x2C... 0x199

48 | 0x2082 8321 DAMPL:P 0x0... 0xBB8

49 | 0x2083 8322 PWM:P 0x1... 0x14 0x1=100...0x11=2604
50 | 0x2084 8324 PPWM:P 0x0... 0x1E

51 | 0x2085 8325 IPWM:P 0x1... 0x64

52 | 0x2222 8738 BUS_STORE 12345 “SAVE” Command

53 | 0x2233 8755 BUS_DEFAULT 12345 “DEFAULT” Command
54 0x2244 8772 BUS_LOADBACK 12345 “LOADBACK” Command

8 FUNCTION BLOCKS FOR SIMATIC
CONTROLS

NOTICE

Function blocks described below are which lead to multiple source files.
deployable at SIEMENS programmable logic Two function blocks are available for the
controllers (PLCs). The software “Totally comfortable integration and direct modules use
integrated Automation Portal” (TIA - PORTAL, out of the PLC user program. Following sections
min. V 13) or Step 7 (min. V 5.4.) are necessary. showing installation into the PLC user program

The mentioned software need different file types and necessary configurations.

Software TIA-Portal Step 7
(*.scl file format) (*.awl file format)

PLC type S7 — 1200/S7 — 1500 S§7 — 300/S7 — 400

- Driver -
PQDXXA PFN_TIA_

Introducing 1/0s and PQDXXA_PFN.scl KLASSIK.scl PQDXXA_PFN.awl
according scaling
- Parametrization -

Introducing a PQDXXA_PARA.scl PQDXXA_PARA.awl

comfortable way of

parametrization.

The latest versions are available in the download section of the product website.
If revisions are attached to the file name, upward compatibility is generally guaranteed.
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8.1 Function Block — Driver

8.1.1 Common Properties

The driver function block 1/0s are generally
corresponding to the descriptions in section 7.4,
page 36.

Attention should be paid to:

Command values for displacement and power
limitation in format “real” and unit [%]
Command value for pressure in format “real”
and unit [bar]

Signals to change parameter are summarized
in the structure PAR_CHANGE_IN (usage
optional)

Input DEV_ID requires the hardware
identification of the 1/0 module (TIA Portal)
The inputs ADR_IN / ADR_OUT require the
start addresses from the hardware
identification (Step 7 classic))

The error bits are not inverted, a “TRUE”
signalizes an error at the according port.
A collective bit, signalizing the BUS
communication (BUS_VALID)

A detailed information about the
communication error can be retrieved
from the output BUS_ERROR_CODE

BUS ERROR CODE

Nr. Bit Function

Internal data error (DERROR)

Error in Checksum PROFINET (CHKERROR)

Data overflow PROFINET (BUFFEROV)

Error incoming Messages (access to input address, module SPS)

No Data transfer (WATCHDOG)

O IN | O~ [W( N =

0
1
2
3
4 Error outgoing Messages (access to output address, SPS module)
5
6
7

Actual values as well as the feedback on the
command values are in format ,real” and the
unit [%]

Bulletin MSG30-3256-INST/UK - Installation manual

A NOTICE

In case the BUS communication is failing or
interrupts, the modules feedback is not reliable.
In most cases the feedback gets frozen. If those
feedback values control further process related
functions, the Bit “BUS_VALID" should be
evaluated and maneuver the entire system to a
safe state with alternative values.
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8.1.2 Implementation with TIA Portal

+Import the GSDML file as described in section 7.3.1, page 34.

45

- Import as many as needed pump modules in the “Devices & networks” (in network view) by drag &

drop.

+ Install the PROFINET Communication between PLC (Master) and PQDXXA-PROFINET-Z10 (Slave).

Devices

ate
£
[

¥ _] EXAMPLE-FPROJECT
B Add new device
____________ ﬁﬂh Devices & networks
» [l PLC_1 [CPU 1215€C DC/DC/DC]
= [id Ungrouped devices
~ [ gtwepfn [GTWPFN]
11 Device configuration
ﬂ Online & diagnostics
sl grw-pn [GTVAPFN]
Il o321
» m Common data
» [5] Documentation settings

» p_m Languages & resources
» p_a Online access

» [ card ReaderlUSE memaory

PLC_1
CPU 1215C

gtw-pfn
GTW-FFN

PLC_1

PNAIE_1

=1

+ Add the communication interface under “Devices & Networks”. In the device view, assign one 32-byte
input and one 32-byte output. The I/0 modules are located under Submodules and can be added via
drag-and-drop. The hardware ID (HW ID), separately for input and output, under System Constants will
be required again when parameterizing the parameterization block.

[GMPLEMENTATION EXAMPLE 1.2\PQDXXA PROFINEY-210 IMPLEMENTATION EXAMPLE 1.2
riceuge  Fenster il

S M B R Y onlinevetinden g¥ on

B x

ecbindung tiennen

QL] 3| [100% = il ||

| ~ PQDXXAPROFINET

= TP

‘ z i
PQDXXA-PROFINET-Z10-IMPLEMENTATION_EXAMPLE 1.2 » Nicht gruppierte Gerdte » PQDXXA-PROFINET [GTW PN v2]

—WEX

Totally Integrated Automation
PORTAL

| Topologiesicht_|sh Netzsicht |If Geratesicht || Optionen [l
| Geratetbersicht |
2 Wilosu Saagi [k A [cAdrese iy ot v[Katalog

e
o oxi
) 1

o 1 s

o 12 65.99

T >

(o, Eigenschaften | Info i | % Diagnose

[Aigemein | 10-Variablen | Systemkonstanten | Texte |

T 5 W Keoming
5] PODXXAFROFINET-AT.Eingang_Ausqang_32.bi5_12... H.Subliodule 210

Verwendetvon | Kommentar

Pct

Suciin )
Rrer i e Gl
~ @l Kopfmodul
Womwe2
» G ocul

(@ submodule

I &4 oy Eingang Daten

i ] wasbiny B sieorsuiio =] Beee

|
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The driver function block is delivered in SCL format (File: PAGDXXA_PFN.scl) and need to be
installed in TIA Portal as external source file.

Devices

Hame
= | ] EXAUPLEFROJECT
B¢ Add new device
By Devices & networks.
~ [ PLE_1 [€PU 1215€ DO/DEIDE]
IIY pevice configuration
9 Online & diagnestics
» [ Program blocks.

v [ T
Tl Extemal source fles

% Network

dd new external file

Connections

3 Offnen

Qo

Organisieren v Neuer Ordner

/¢ Favoriten

Anderungsdatum  Typ GroBe

B Desktop |71 pQDIOCa_pAR#csct

2018t nie

|8 Downloads il QDXXA_PFN.scl

04.05.2018 11:52 SCL-Datei 12 KB

% Zuletzt besucht

» (g PLC data types.
» [ watch and force tables

» [ Online backups
» [ Traces
» [i, Device proxy data
Program info
% PLCalarm textlists

» [/ Local modules

» [ Distributed 1i0
» [ Ungrouped devices
» [g§ common data
b [5]) Documentation settings
e

» [ Online access
» [5 Card Reader/use memory

~
=) Bilder
[¥ Dokumente =
o Musik
B8 videos

18 Computer
& Lokaler Datentrager (
o Windows (D:)
e Wechseldatentrager (|

€ Netwerk

Dateiname: PQDXXA_PFN.scl

Generate the function block from just imported external file with the right mouse button dialog.

¥ ] EXAMPLE-PROJECT
B Add new device
i Devices & networks
« 1§ PLC_1 [€PU 1215€ DEDEDC]
I Device configuration
%] Online & diagnostics
~ g Program blocks
B Add new block
4 Main [081]
» [3 Technology objects
~ [} External source files
B Add new external file

PODIGA PENscl

CuleC
Ctrl+
X oelete Del
Rename F2
cerl+k
Crrl+nd
|-F
’ Generate blocks from source )
»
==
»
»
]
v g
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- The function block is ready to use in the “Program blocks” folder after translation. The functions block
number may differ. The parameter descriptions are implemented in the comment column.

1[CPU 1215C DOIDCIDC] » Program block:

» PQDXXA_PFN [FB

) PARLCHANGE_IN
DEV_ID

output
BUS_VALID
BUS_ERROR_CODE
ERROR
P_ACTVE
POWER_LIM
READY.
1QA_ERROR
1Q8_ERROR
1P_ERROR
XQ_ERROR
XP_ERROR
HULENABLE

Inout

Data

Bool
Bool
Bool
Bool
Real
Real
Real
Struct
HWL_IO

Bool
Byte
Bool
Bool
Bool
Bool
Bool
Bool
Bool

0 6o

B ¢

Offset | Default value |Access.

(4]

NN EEEEOOEEENEEUOEE NRNERN00E

e

wirita

=]
=]
=
=
=
=]
=]
=]
(=]
=]
=
=]
=]
=]
=]
=]
=
=
=
=]
=]
=]
=]
=]
=
=
=
=]
=]
=]
=]
=]
=
=

Visible ..

(4]

NN EEEEOOEEENEEUOEE NRNERN00E

Wi 6

a4 & T

S

Setpoint | Comment

Freigabe des Systems | Enable the System

Aktivierung des Druckreglers | Activation of the Pressure Controller
Aktivie rung des Rampengenerators | Activation of the Ramp Generator

Freigabe der Leistungsbegrenzung iber den Feldb

Schwe nkwinkelsollwert (%]  Displacement Command Value [%]

Drucksollwert [bar] I Pressure Command Value [ba
Leistungssollwert [%] | Horse Power Command [%]

Struktureingang zur Parameteranderung  Structure Input for Parameter Change:
HW-Kennung des E/A-Bereichs /1D of the I/0 Module

Buskopplung liefert galtige Werte | Bus Connection
Fehlercode zur Diagnose | Error Code for Diagnosis
Sammeliehler | Common Eror Bit

Druckregler akiiv  Pressure Controller Active
Leistungsbegrenzung Aktiv [ Horse Power Limitatio

Aligemeine e triebsbereitschaft| Operational Readiness

Fehler Magnet Al Error Solenoid A

Fehler Magnet B | Error Solenoid &

Fehler Druckventi | Error Fressure Valve

Fehler Schwenkwinkelsensor | Error Displacement

Fehler Drucksensor | Error Pressure Transducer

Enable Eingang des Moduls an PINS | Ensble Input
%] Rickmeldung /

us  Enable the Power Limitation via Fieldbus

il

Delivers Valid Information

nis Active

Transducer

of the Module at NS
Command Value [%] Feedback

Schwe nkwinkelistwert [%]/ Dis placement Actual Value [%]

[%]1 Control Error

Stelisignal Q Vendl %]  Control Signal Q Valve [%]
Drucksollwert [bar] Rickmeldung | Pressure Comm
Druckistwert [bar] | Fressure Actua| Value [bar]

Regelabweichung Druck [bar] / Control Errar Pressure [bar]

Stelsignal P Venti [%] | Control Signal F Valve [%]

1]

and Value [%] Feedback

durch Leistung [%]1
i

imit by Fower (]
signal [V]

Magnetstrom

Nagnestrom Druckvent [mA] /Solenoid Current ressure Valve [mA]

Strukeurausgang zur Paramete rinderung | Structur

[mA]/ Solenoid C

[mA]

& Output for Parameter Change

Devices
¥ ] EXAVPLE-FROJECT
B Add new device 1 a
By Devices & networks 2 la
~ [ PLc.1 [cPutziscoamand |5 <
Nt s la
2/ Online & diagnostics s la
SIS Frogmmiblade s la
I Add new block 7 a
e n O8] & la
& Fop iFail a
@
» [3@ Technology objects. 1ila
~ [ Extemal source files 2la
[ Add newextemalfle | |3lla
5] PQDxcA PPNscl 1@
» [ PLCtags 5@
» [ PLC data types. 16 @
» |2 Watch and force tables 17 a
» [I§ Online backups. 18 |a
» 2 Traces 19 |a
» [ Device proxydata 20 @
5 Program info 21 a
PLCalarm text lists: 2|a
» [ Local modules 2 a
» (@ Distributed 1l0 ula
¥ 't Ungrouped devices s a
» [§ Common data 2 |a
» [B) Documentation setings 27 la
Nt @
N » @
» [ Card ReaderlUSB memory 0@
31 |a
32 |a
3 |a
% |a
s |a
% |a
7 |a
e
30 Loy
<l m 15y BN |

+ The Function block is now ready to use in the PLC user program (function). If the function block is used in a
separate function it need to be created as shown below. The functions name is freely selectable.

Project tree

Name:

Name
~ ] EXAMPLE-PROJECT

B Add new device

i Devices & networks

- [l PLC_1 [CPU 1215C DE/DCIDC]

[I{ Device configuration
| online & diagnostics
=

i Add new biock

& Main [0B1]
4 PQDXXA_PFN [FB1]
» g system blocks

[ Technology objects
External source files
[& PLCtags

[ PLC data types

g5l Watch and force tables
[ online backups

o
[ Traces

[} Device proxydata

j Program info

PLC alarm text lists
» [ Local modules
» [ Distributed 10

b I Ungrouped devices

[ PQDXXA-FROFINETZ10

=

Organization
block

£

Function block

W

Language:

Number:

Description:

Functions are code blocks or subroutines without dedicated memory.

more_..

Function
Data block
b ‘Add nal information

FED

I
(O Menual

(®) Automatic

[¥) Add new and open
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+ While installing the function block by drag and drop in the just created function / network a new
instance data block gets created where the function block saves its data to.

EXAMPLE-PROJECT » PLC_1 [CPU 1215CDUDUDC] » Program blocks » PQDXXA-PROFINET-Z10 [FC1]

Devices

Gi S L, =EAE @AY Gl ad &7 §a =
PQDXXA-PROFINET-Z10
Name Name Data type Defaultvalue | Comment
~ (] EXamPLEFROECT i@~ mput S
¢ Add new device —
o Devices &networks e s B A —a o ]

~ [ PLC_1 [CPU 1215C DE/DCIDC]
Y Device configuration
% Online & diagnostics

i
~ g Frogram blocks = -
1 A new block Network1: Call options

~ Block title:

Sy e
BT tome (DGR )
4 PQDXXA-PROFINET-Z10 [FC1] Nurnber i:@

48 PQDXXA_PFN [FB1] :
e Single O wanual

» [ System blocks instance

@® Automatic
Ifyou call the function block a5 a single inscance, the function
biock saves its dats in it own instance data block.

» [ Technology objects
bl EEmHeam=is
» [@ FLCtags

» (8 PLC data types.

» [ Watch snd foce tsbles
» [ig Online backups
b [ Traces
» 5, Device prowy data B
rogram info F
& PLCalam telses
& Farsmeter
» (58 Local modules ooas

» [ Distributed 10
D= e =

» [Fll Documentstion setings
=

+ The created block appears unconnected. The Hardware identifier needs to be entered at
DEV_ID_INPUT & DEV_ID_OUTPUT.

eulPQDXXA-PROFINET-Z10-1MPLEMENTATION_EXAMPLE_1.2\PQDXXA-PROFINET-Z10-IMPLEMENTATION_EXAMPLE_1.2

"

Projekt  Bearbeiten  Ansicht Einfigen Online  Exaras  VWerizeuge  Fenster Wi
Eong® m e XWX e B EEER S o

| Gerate | Anlagenobiekte |
# |2 |Eas e & ERE|
TEMPLATE_PFN_PARA
= ] PQUICAPROFINETZ 10ANPLEMENTATION_EXAVPL ~ Name Datennyp Octeuwers  Kammentar
B Heues Gerat hintufugen 1@~
g Gerite £ Hetze 2 .
~ [ rc_1 o 1215€ BODCG)
B Gerdtekanfiguration
% Online & Disgnose
- g Programmbsusteine
W euen Baustein hinzufugen
& cyclic intemupt [0830]
& Main [081]
& Sunup [08100] vaos2 paan 0
4 INPUT_SCALING_OPTIONAL [FC2] _PARA_
B TENPLATEFA_PARA[FCT] DE"PAR_CHANGE_  PAR CHANGE_ -
s N i A B2
& oz - e e
@ PQDXA_PARA_DE [DE2] 76— BEV_ID_OUTRUT EHo ————————— N
# PaDa FFN_De [D81]
» 5 Systembausteine 3
» [ vechnologieokjekte “RUN_UP_FLAG® — T
» [ Ewome Guillan PEAOAL T

He G 'ae

=)

o122 w
W _skabert" o n
%R0 wez
i *RODIA_PARA_
» 08”
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The function (here: PADXXA-PROFINET-Z10 [FC1]) should be called in a “Organization block” of type

“Cyclic Interrupt” with a cycle time » 10 ms. A cycle time of max. 50 ms is recommended to have a
quick process of the asynchronously working communication especially when using the function block
for parametrization. The function cannot be used directly in the Main program block OB1.

Name:

Project tree [ 4 | Add new block

Name
~ ] EXAMPLE-FROJECT
B Add new device
i Devices & networks
~ [ PLC_1 [cPu 1215C DODODC]
It pevice cenfiguration
4| Online & diagnostics

= || [elicinermupt

:

Organization

=

v [l Program blocks
c Addnewblock 9%
Tt oET]
4 PQDXXA_FFN [FB1]
¥ [ system blocks
[ Technalogy objects
External source files
[g PLCtags
[ PLC data types
[ Watch and force tables
[ online backups
[ Traces

»
»
»
»
»
»
»
»

[5, Device proxydata

5 Progrem info
=) PLCalam text lists
» [l Local modules
» [ Distributed li0
» &4 Ungrouped devices
» (4§ common dats

& Program cycle
& startup
upt

B Cyclic interrupt

. upt
& Time error interrupt
4 Diagnostic eror interrupt
4 Full or plug of modules
& Rack or station failure

Language: FAD [~]
Number: ECES
(O Manual
(® Automatic

Cyclic time (ms):

Description:

A"Cyclic interrupt” OB allows you to start

Function block & Time of day Proams a1 periodic itervale,
& stas independently of cyclic program execution.
The intervals can be defined in this dislog or
& Update in the properties ofthe OB.
l & Frofile
FC & MCinterpolstar
& MCServe
Function e
& VCFostSeno
=
Data block
mare__
> | Additional inf

] Add new and open

- If the function block for parametrization (section 8.2.3, page 58) is not used below shown network
example can be used as simplified substitute. “Parameter Address” can be translated on HMI with
the provided text list included in the implementation package.

>  Network 3:

MOVE
——EN
D320
“PARAVETER_ *LGU"
VALUE" — |y

%DB2.DBD14

%MD300
“PARAMETER_
ADRESS”

MOVE
EN %DB2.DBW20
“PQDXXA_PFN_
DB PAR_
CHANGE_IN.
;,Lcun ADDRESS
IN
0.4

“F/ DE_
FARAVALID®

PARAMODE

%DB2 DBX18.0

%DB2.DBX22.0

NGE_IN.
FARAVALID
%DB2 DBX22.1

FM340.0
“FARAMETER_ =
READ" — ¢ —_ .
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8.1.3 Implementation with Step 7 Classic
+ Import the GSDML file as described in section 7.3.2, page 35.
Insert a PROFINET 10 System:

'W Config - [SIMATIC 300 (Configuration) -- ParkerProfinet]
@y station Edit Insert PLC View Options Window Help

DS § &G = dda Do 8w

Erl4-%

D24 D0T6 Insert Mult-Controller Device

AIE/AND

Heplace
#idd Mast

Disconmect [

ster Sy sten
Master Syetem Isachronous Mode
NET IO System

|

Disconmect PROFINET IC) System

PROFINET IO Domain Management. ..
& =0 UR PROFINET 10 Topology...

Import as many as needed pump modules in the “Devices & networks” environment/view by drag &
drop:[Devices & networks]” mittels “drag & drop”.

FI-@ HW Config - [SIMATIC 300 (Configuration) -- ParkerProfinet]
Eﬂ] Station Edit Imsert PLC View Options Window Help

D288 & ©e da o %8 e

=(0) UR
1 =
2 CPU 314C2 PN/DP
X7 MPUDF - .
et L Profinet: PROFINET-IO-System (100)
X2PIR Port 1 T
X2P2R Poi 2 .
25 DIZ4/D0T6 (1) gt-pin
2L AR AN T LI

Bulletin MSG30-3256-INST/UK - Installation manual Hydraulic Pump & Motor Europe



- Check if the 32 byte I/0 has been installed correctly under “Devices & network” (component level).
Addresses are assigned automatically. Ranges are displayed after double - clicking on the belonging

entry:
= (0) UR

1 -
2 Eﬂ CPU 314C-2 PN/DP
X7 MPLDP . .
X D Profinet: PROFINET-I0-System (100)
XZPTR Port 7 T
X2P2R Port 2
25 DI4/D0T6 (1) gtw pfn
oz Tz i =

ﬂ:l [1] gtw-pFn

Slot Module Order number | address 0 address Diagnostic addiess. Comment

7 i STE00S i

AR AW btnaaes S

£ [ A B

Pl IS A

Process image:

Process image:

The start addresses need to be entered at the driver function block later.
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+ The driver function block is delivered in AWL (STL) format (File: PQDXXA_PFN.awl) and needs to be
installed in Step7 as external source file.

E3: ParkerProfinet -- C:\Program Files\Siemens\Step7\s7proj\Profinet

Cirl+%
Copy Ctrl+C
Ly [

e — . SCL source
SCL compile control file
GRAFH source

Rename F2
Object Properties... Alt+Return
Special Object Properties

- Edit the symbol table of the program folder and add free FB numbers for the driver and eventually for
the parametrization block. The Symbolic names need to match the names in the sources:

S5 ParkerProfinet -- C:\Program Files\Siemens\Step7\s7proj\Profinet oy [m] 3

-2 ParkeiProfinet (5] Sources Blocks Symbole
E-f SMaTIC 300
E"- CPU 314C-2 PN/DP
E-E0 57Program
@ Seuces o
8 o Il

Symbol Table Edit Insert View Options Window Help
SH| S| % BR| o | [usms = | K2
57-Program (Symbole) -- ParkerProfinet\SIMATIC 300\CPU 314C-2 PH/DP =] <

Status | Symbol Address | Datatyoe | Comment
1 PODIKA_PARA FB 8 FB_ 8
2 PQODXXA_PFN FB 7 FB 7 ‘

-+ Translate the source by right - click and “Compile” before using the function block in the PLC user
program (function):

£ ParkerProfinet -- C:\Program Files\Siemens\Step7\s7proj\Profinet _1olx
5 ParkerProfinet S T e
E-Fl SIMATIC 300 bj Cirl-+Alt+0
=@ rPI s PR e p—
E=-Ex) SHProgram Copy -
(@ Seurces T P
{8 Blacks
Delete Del

Print »
Rename F2

Object Properties... Alt+Return
Special Object Properties. »
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- The next steps show the usage of the block in the LAD/STL/FBD editor. If you use CFC, the driver can
be directly drawn in a plan.

Generate an instance - DB for the driver:

ParkerProfinet -- C:\Program Files\Siemens\Step7\s7proj\Profinet

ParkerProfinet Object hame Sumbolic name Size in the work

Created in language

S SIMATIC 300 8 Systerndaten
= [§ CPU 31402 PN/DP £ 0B1 FED
E1-{z7 57-Program i3 FB7 PODX-A_PFN STL

Properties - Data Block x|

General - Part 1 | General - Fart 2 | Calls | Atrbutes |

Name and type: IDB‘I IInstance DB j I 'l
Symbolic Name: |
Symbol Comment: |
Created in Language: DB ~
Project path: |
Storage location .
i |C:\Program Files\Siemens\Step 7's 7proj \Profinet
Code Interface
Date created: 11/05/2018 01:44:16 PM
Last modified: 11/05/2018 01:44:16 PM 11/05/2018 01:44:16 PM
Comment: ;I

== [ = |

NOTICE
It is advisable to assign a symbolic name, e.g. “PQDXXA_PFN_DB".
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« If the function block is used in a separate function it need to be created as shown below. The
function’s number and symbolic name is freely selectable.

arkerProfinet -- C:\Program Files\Siemens\Step7\s7proj\Profinet

Object name Symbolic name Created in language
@ Syatomdaton
& 0B1 FED

O FB7 SR0EA_PFN STL

Cirl+X
ctrl+C
ZEr Y

Del

Organization Block

Function Block
Rewi Function
e Datz Block
Compare Blocks...
Refer — Datz Type
Snees DA variable 1able

Cher Blark Concietancy

25 ParkerProfinet -- C:\Program Files\Siemens\Step7\s7proj\Profinet

= arkeProfinet Object name Symbalic name Created in language | Size in the work me.. | Type
5 SIMATIC 300 9 Spstemdaten 5DE

&=l CPU 314C-2PN/DP o 061 FBD 88 Orgarizati

& S7-Frogram 0 FB7 PADX4_PFN 5TL 6736 Function B

{B] Sources

“{gH Blocks

Properties - Function x|

General - Part 1 | General - Part 2| Calls | Attibutes |

MName: IFC1
Symbalic Name: IPQDXXA—PF{OFINEI’-ZW

Symbal Comment: I
Created in Language: FBD hd
Project path: I
St locati
of:rzjg:do on IC *\Program Files'.Siemens".Step 7s 7proj Profinet
Code Interface
Date created: 11/05/2018 01:40:42 PM
Last modified: 11/05/2018 01:40:42 PM 11/05/2018 01:40:42 FM
Comment ;I

=l
T Help
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+ Open the new empty function and insert a call of the driver block with the associated instance DB. The
start addresses from the hardware overview need to be entered at ADR_IN and ADR_OUT:

=l =l

4 New network
{3 Bit logic
+1-{] Comparator
- {g] Converter
+-{£1] Counter
+1-{pg| DB cal
(5] Jumps
¥- Integer function
2l Floating-paint fct.
- {5] Move
136 Program control
{33 Shift/Rotate
- (7] Status bits
- (@] Timers
{23 Word logic
CH{gH FB blocks
-k FB7 PQDXXA_PFN
£ FC blocks
[#{gH SFE blocks
({3 SFC blocks
~fill] Multiple instances
- Libraries

B
£
£
B
£
B
£
£
B
£
£
B
£
£

m FC1— "PQDXXA-PROFINET-Z10" — ParkerProfinet\SIMATIC 300\CPU 314C-2 PN/DP).\FC1

[Contents 0f: 'Enviromment\Interface'

= @ Interface l= ‘Name
La@ IN | = [
FCl : Title:
|Comment :
g
DBl
FB7
"PQDXXR PFN"
BUS_VALID |-, ,.
. —EN
BUS_
. == ENABLE ERROR_
CODE |, ..
. —ENABLE P
ERROR |— . . .
ENABLE
. —RBEMFP B RCTIVE [~ ..
. —{ENABLE_PL  POWER_LIM |—,,,
. —WR RERDY = .
. —WE IQR ERRCR (...

The function (here: PADXXA-PROFINET-Z10 [FC1]) should be called in an organization block of type
“Cyclic Interrupt” with a cycle time » 10ms. Here an OB34 is used. The cycle time is set in the property
dialog of the PLC in the HW Config program.

Properties - CPU 314C-2 PN/DP - (R0/52) x|
| Diagnostics/Clock | Protection | Communication I Web |
General I Startup | Synchronous Cycle Intemupts |

AR

| Cycle/Clock Memory I Retentive Memory I Intemupts I Time-of-Day Intemupts ~ Cyclic Intemupts

Priority Execution Phase offest Lnit Process image parttion

=nnn

moan o

5000 ms ¥
mEai: |0 ms ¥
0B32: |9 1000 ms ¥

0B33: |10 500

3
@
J

ﬂ @ UR
j Module

Order nurmber

0B34: |1 10
0B35: |12 100
oE3E: |0 50

3
@
4

BARAEE

CPU 314C-2 PN/DP

GES7 314-6EHD4-0ABL

3 3 3
a|a| @

mez7s [ 20

T

AT

PR

T
JJJIIL

ogag: |0

:

3
@
4

A}

A

LHEGADTE

A

i

OK I Cancel elp

:
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8.1.4 Practical module start-up

After implementing the module GSDML and
implementing the hardware topology the module

ASSIGN PROFINET device name - TIA Portal

+ The module will not be recognized correct by
the MASTER since the PROFINET device name

is not assigned by factory. Therefore, select the

can be started up in the BUS environment.

module. Assign the name after the module has
been shown up. This is “GTW-PFN" by default or
another name you have assigned in the offline

“Online & diagnostics” function, direct to “Assign project.
PROFINET device name” and update the listof . The | ED flash option is visible at the ERROR
devices which same type as the pump controller light
58 | = Bugnarscs Assign PROFINET device name
Configured PROFINET device
PROET device namet | gop 1=
4 o SR Eh
W vt
L] Online access
Ll Type of the PGIPC mmcice: |\ XN =1
s POPCmercs: (8 nee haroe -l
L]
L]
Ll Device filter
L4 {4 Only show devices ofthe same e
. i s S ot s s
7] Oy shew devices withaut ames
| P e
o E T
o ILED fnibes.
o
s qEl
=0
—fa ;

= Posign PROFINET device name
e
= Configured PROFINET device
& ! moPIETees ame: g =
Bevienpe Gern
Online access
[ ] Type ol the PGPCintedace= B proie =
2 POPCinterice: (I oceih) Eihernes Connecton 21940 ISk Ik
®
o | roncoom Device filter
: 5 Dy s devicen o the same e
- 7] Gy shi devies vich e parameeserings
° 1] By b devicen woshowt rames
°
. !
i Weddes  MaCaddeen  Dece  fROFVETdevikensme  Suna
; onoo POIIETEN PumpCa. gtphs @ o
.
Gpdate st
= [ Dowues 80 @
- 3 mommaTosyien oo et [
o gep Gtwern] o
¥ [ ML (P700 Basic P
+ i Ungrouped devices e
< £
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ASSIGN IP address - TIA Portal
+ The module will also start up with unassigned IP properly. Sometimes a restart of PLCs run

IP. The IP assignment is done in the same

57

mode ensures that the initial communication is

“Online & diagnostics” function. Below shown build up.
picture describing the procedure to assign the

]

Name

M)

7 Add new device
e
(3 PLC_1 [cPU 1215¢ DEDEDC]
Y Device configuration
%/ Online &diagnostics
~ [ Program blocks
I Add new block
& Cyclic intermupt [0830]
= Nein [081]
& starwp [08100]
2 ANWENDUNG_PARA DB [FC1]
=
& PODXNA_PARA [FB3]
& PODXKA_PFN [FB2]
8 PODXXA_PARA DB [0B3]
§ PQDXXA_PFN_DB [DB2]
» [ System blocks
[3 Technology objects
B
[ PLC tags
[ PLC data types
{44 Wstch and force tables.
[ Oniine backups
& Taces.

» [ Local modules
~ [1g Distrbuted 110
~ B PROFINETI0-System (100): PNIE_1
s oot h

D,
<

-1

~ Dignostics M.
o #ssign IP address
Diagnostic status
Channel diagnosics Assign IP address to the device
~ PROFINETinterface
petmher-es Devices connected to an enterprise network or directly to the internet must be appropriately
protected against unauithorized access, €.0. by use of frewalls and network seqmentation.
~ Ethemetaddress. For more information about industrial security, please visit
Network connection Iitpwn siemnens comfindustriaisecurity
1P parameters
Ports
o
Communication diagn.
PROFINETIO diagnostics -
. » Domein MACaddress: | 00 -00 -00 -00 -00 o Accessible devices Ty 2
(] ==\
HilE 1 aguess: 152168 .0 s
/
° Aiign PROFINET device na... [T~ Subnet mask: | 255 . 255 . 255 .0
Resetto factorysettings
[ Use router
o Router add 92.168.0 .4
i : 192168
° uter address:
o
°

* T me3 (o a1 pemcoe]

Y Devce consguraven
[ ——

* b .
it RS
prym . HIOFHETIS dmgpastcs ~
& Vo [0F : ® » Demsin WAC addemis | 00 14 11 <87 <69 us || AcEeEiible dévicE
= sungionool . - .
o e o | e sty niva.0
& nonmEE allll| = o Submetmk: | 15 733 153 0
e ol e —— e
® raveus ez
o roms, o o o) M Pe——
@ rems oo oez .
i
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B
o

) = [ g S
Gener
— gnorvc et
1= e Claped ey s Assin IP address to the device
_.r(dnenﬂhme GRD IR oy
£ Drvices & nemvarks “;"‘" ”;’1
= e ouarsc oo e = e e
Deviee configuranion -
v ' frogram block Ll Type of the PGIC interiace:
(T Communiction dagn e
® e rrupe [0R30] ® PROFINET IO dingnostid Ml i
& Main [08 [ ] Wty gl
o o |- runcton
A ANNENDUNG_PARA DB [FC1] [ ] ""!n"ledmxd Accaszible nodes of the selecied inserice:
g oS Tasxa |
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ASSIGN PROFINET device name - STEP 7

Switch to ONLINE mode in the HW Config and
choose “Ethernet / Assign Device Name”. A list
of all found devices will open. The name of the
pump controller need to be entered there. This
is “GTW-PFN” by default or another name you
have assigned in the offline project.

HW - [SIMATIC 300 (Di
Station Edit Insert | PLC View Options Window Help

An explicit designation of the PROFINET device’s
IP address is not necessary, the controller will
dynamically assign it during run-up.

Dovinlaad,, Chrl+L

4 EL“ n 1 L
M Upload...

Download Module Identification. .,
pload Module Identfication bo PG,

Faulty Modules. ..

Wodile Infarmation, . ChrlHD
Opetating Mode, .. CElHD

Profingt: PROFINET-I0-System (100

Clearfreset,
Set Time of Day...
[Monitar/Madify

@ (1) gtw-pfn

Ipdate Firmware. ..

Save Device Mame to Memary Card. ..

Edit Ethernet Node

PROFIBUS

Save Service Data, .

3 Werify Device Mame., . I

8.2 Function Block —
Parametrization

8.2.1 Prerequisites

Prerequisite for the usage is the implementation
of the general “driver function block” mentioned in
section 8.1.2 or 8.1.3.

8.2.2 Common Properties

Supplemental TIA Portal / Step7 function block
to the “Driver” function block of the pump control
module.

Summarized Content:

Function to read and write complete data sets
(prerequisite: ENABLE = FALSE)

Bulletin MSG30-3256-INST/UK - Installation manual

Function to write selected parameter which drive
parameter setting underneath (prerequisite:
ENABLE = FALSE)

Function to modify single Parameter within a
running machine process (possible both with
ENABLE = TRUE or FALSE)

Data set commandos - Save, Load back and
Default

8.2.3 Implementation with TIA Portal

+ The function block is delivered in SCL format as
well and need to be installed in TIA Portal as
external source file.
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Devices

¥ 7] EXAMPLE-PROJECT
B¢ Add new device

[5l Program blocks
o =

) Extemal source files

I Add new exaernal fiie

[ PLC data ypes

{22 Watch and force tables
(&) online backups

[ Traces

[, Device proxydata

Program info
PLC alarm tex lists
» [l Local medules
» [ Distributed 'O
» i Ungrouped devices
» [g§ Common data
» 5[] Documentation settings
» [@ Languages & resources
» [ Online access
» [ Card Reader/USB memary

B Oftnen =
CIC) = « 45 |[ y o)
e e
Organisieren v Neuer Ordner ]
g Devices & networks
~ [ PLC_1 [CPU 1215€ DGIDGIDC] X Favoriten Name Anderungsdatum  Typ GroBe
IIY Device configuration B Deskiop |7) PQDXXA_PARAscl  29.05.2018 16:58 SCL-Datei 41KB
& Online & diagnastics 4 Downloads 7] PQDXCA_PFN.scl 04.05.2018 11:52 SCL-Datei 12KB

&l Zuletzt besucht

4 Bibliotheken
&) Bilder
[ Dokumente
& Musik

B videos

1% Computer

&, Lokaler Datentrager
s Windows (D:)

€ Netzwerk

<

Dateiname: PQDXXA_PARAscl

Name

¥ ] EXAMPLE-PROJECT
B¢ Add new device
g Devices & networks
~ [ PLC_1 [CPU1215C DUDCIDC]
JIT Device configuration
%] online & diagnostics
- [ Program blocks
B Add new block
2 Cyclic interrupt [OB30]
2 Mein [0B1]
4 PQDXXA-PROFINET-Z10 [FC1]
4 PQDXXA_PFN [FB1]
@ PQDXxA_PFN_DB [DB1]
» gt System blocks
[ Technology objects
External source files
B¢ Add new external file

1

DXXA_PARAsC
Open
D Crl+x
4 CerlaC
4 Cerl+
»
¥ Delete Del
4 Rename F2
»
& Goonline Cerl+k
o~ fine Cerle!
Ctrl+F

i Search in project

te blocks from source

eferen:

& - -

Call structure

Eﬁ'

¥ Dizplavihide interface
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+ Generate the function block from just imported
external file with the right mouse button dialog.
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-+ The function block is ready to use in the
“Program blocks"” folder after compilation.
The function blocks number may differ. The

parameter descriptions are implemented in the
comment column.

T A_PARA [F82]
Devices
3 n@ee B b EFatpCoaE et caaB Ly Had & T @ =
PODIA_PARA
Somm e Ot Detsitiaue Accemie . Wira... Vibein . Sepoms
- £ e -
Tl Bool wlee = =] =] =
Sl - wast o @ 8 &
siia - tesl o H =& B
[ — s @ nost o 2 & &
% e & degnestics s a- sost o 4 @2 @
~ g oy T as ool 03 2 & &
W s an vord 20 4@ & = -
= Gl wempt [OB0] iias el n 2 2 B
& Main [OB1] Qs #oel an ~ =l -
g “lna- 4 Beal a1 =] 2 =] = surlckladen
PoBA_PARA (FEZ) 1@ b PALOWNGEOUT  Stct o0 =] =] =]
s o
das swws e 16 2 2 B
, s o i "o o & @
» [ Seshostogycbjecs @s  oacune n 160 4 B B
< I onr souree i pas  scou .... 160 5 2 &
At " WE I8 b PARCHANGE IN Steuct 100 = = =}
[y a
7 saosockmise - .m o 2 2 B
» @Aty ks 326 5 & ®
» (g ncdim e " Ho g =2 2 Selecuon o conol
+ 2 vt wnd e i : m 0 H 2 @ ressune
cups Woan : m 0 g 2 =
Mg mowa ot a00 =1 & =}
W@ rom i 420 ] = =
Za. e n o 5 & @
Er P —— i a8 =] & ]
a- o n 0 2 2 =
alas s e 500 8 8 8
s 00w o 50 & 8 B
 laf cemmen e was s o w10 5 B @ famp e - . 100
» U6 Bocumereation sesings aroon e a0 4 & B amp i (pesacte o) . 100% in s | Rampercee Druere uriarung) . 100
» 5 Langunges & resaurces won m &0 g 2 B gdes
=l Ol acetss Bas  wen it @0 4 2 &
T it 0 =l 2 2 g
L T .,.. 78 8 & B in
w e cn i 45 F @ R
o e

+ The Function block is now ready to be used in
the functions / networks. A new instance data
block gets created where the PQDXXA_PARA
function block saves its data to while installing
the FB by drag and drop. The usage/installation
in the “Main” organization block is not possible.

EXAMPLEPROJECT » PLC_1

[P 1215

[Tovices |
HHlEdEe w EBREE: s

Haere: —
- eAancroec R A e

W A new devie .

h Devices & neuorts ok S

* g LG [R1215€ DCge]

o - Network1:

¥ [ ek and e wbles
» i) Omboe bachugs
» Emees
b (5 Devin prewydana
9 Proge

Farameter
G ans
+ b Ungroused devices

» el Commman dats

» 3 Oocumentason eogs

Oataock
e ra0GA 1 el
Humbsr [ iz
© st
@ ausomatc =

A quick cycle time, not higher than 50 ms is
recommended. The asynchronous communica-
tion, running multiple cycles would take too
long for quick start up and parametrization. The
usage of PQDXXA_PARA in the same network as
PQDXXA_PFN is advisable.

yeu call e fumetion block 31  tingie instance. the netisn
bicck saves s data in 2 cun instance et bleek.

» g Languages & resourcer
» fi Smine sesess
b (89 Card Beodens8 mermoey
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+ Connect

61

The PQDXXA_PFN output (ENO) with the Input (EN) of the PQDXXA_PARA.

Furthermore, connect the structure variable PQDXXA_PARA_DB.PAR_CHANGE_IN to the input “PAR_
CHANGE_IN" of the driver function block “PQDXXA_PFN"

as well as the structure variable PQDXXA_PFN_DB.PAR_CHANGE_OUT to the input

“PAR_CHANGE_OUT" of the parametrization FB

Devices

EXAMPLE-PROJECT » PLC_1 [CPU 1215C DUDCTDC] }+ Program blocks » PQDXXA-PROFINET-Z10 [FC1]

4 PQDXA_PFN [FB1]
@ PQDXXA_PARA_DB [DB2]
@ PQDXXA_PFN_DE [DET]
» [ System blocks
» [ Technology objects
» g} External source files.
~ [ PLCtags
% showall ags
I Add new tag table
24 Defaulttag table [39]
» [ PLC data pypes
[58l Wotch and force tables
[ online backups
[ Traces

[: Device proxy data
Program info
|E] PLCalarm text lists
[ Local modules

+ [ Distributed 110
» &3 ungrouped devices
» [g§ Common data

IN

PIDB1.DBX78.0
“FQDIKXA_FFN_

PAR_
CHANGE_OUT

] AR L EAE T ad & T E =
Name e
v [ ] EXAMPLE-PROJECT R B R A |
B¢ Add new device EQ
iy Devices & networks uqQ
~ [ PLC_1 [CPU 1215C DU/DT/DC] WPFB
Y Device configuration XP
‘&) Online & diagnostics EP
~ [l Program blocks up
I Add new block XL
& Cyclic interrupt [0B30] XQ_R %082
& Main [OB1] Q “PQDXXA_PARA_
48 PQDXXAPROFINET-Z10 [FC1] 14 DE*
2B PQDXXA_PARA [FB2] PAR_CHANGE_ 4 PAR CHANGE_ T

@
b 5] Documentation settings DS:P_VALVE
» [ Languages & resources PSENSOR
» i Online access PNOMINAL
» [ Card Reader/USB memory PCORR
PLRPM
PLPL
S

PAR_CHANGE_
out

“PQD)OA_PARA™
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The entire block needs to be initialized with a of a flag 0B100 (start-up) and a corresponding
“run up flag” (connected to INIT) at least for flag reset after the network has been processed
one cycle after the PLC has been started up. once.

One possible implementation is the installation

EXAMPLE-PROJECT » PLC_1 [CPU 1215C DUDC/DC] » Program blocks » Startup [0B100]

i E RS F BT elas ad &7 & =
Neme e
= [ ] EXAMPLEPROJECT i i 4 e = A

B Add new device
iy Devices & networks
- [ PLC_1 [CPU 1215€ DG/DGIDC] ¥  Network 1: SET-RUN_UF_FLAG for FQDXXA_PARA_DB
[l Device configuration Comment
%/ Online & diagnostics

» Block title: “Complete Restart”

~ gl Program blocks

%WM3.0
[ Add new block “RUN_UP_FLAG"
4 Cyclic interrupt [0B30] s
Ay — =
T snuposico] 5
TFPUURRPROFINETZ10 [FC1]
4B PQDXXA_PARA [FB2] [ s

4 PQDXG_PFN [FB1]

@ PQDXXA_PARA DB [DB2]

|§ PQDXXA_PFN_DE [DB1]
» [ System blocks

EXAMPLE-PROJECT » PLC_1 [CPU 1215C DUDC/DC] » Program blocks » PQDXXA-PROFINET-Z10 [FC1]

Devices

@B lz d &7 6 =

Name
~ ] EXAMPLEPROJECT
B Add new device
g Devices & networks
~ [ PLC_1 [CPU 1215€ DE/DEIDC]
¥ Device cenfiguration P Network 1: PQDXXA PFN_DB + PQDXXA_PARA DB
%) online & diagnastics

Network 2: SET-RUN_UP_FLAG for PQDXXA_PARA_DB
= [l Program blocks

B¢ Add new block o
& Cyclic interrupt [0830]
& Main [0B1] w30
= *RUN_UP_FLAG"
e R

ent

2B PQDXXA_PFN [FB1]

@ PQDXXA_PARA_DB [DB2]
@ PQDXXA_PFN_DE [DE1]
» [ system blocks

Due to the internal handling of the instance data There are two alternative usage possibilities:
block as image of the set values it is not recommen-

’ - + Set and monitor the parameter values with the
ded to use the data block in form of a multi instance.

online view of the instance data block in TIA

The pump controller's parameter are designed as In- Portal.

and output parameter in the instance data block. -+ Link the parameter to according in- and output
fields of WinCC, WinCC flexible or different HMI
application.
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8.2.4 Implementation with Step 7 Classic

The function block is delivered in AWL (STL) format (File: PQDXXA_PARA.awl) and needs to be installed
in Step7 as external source file:

ParkerProfinet -- C:\Program Files\Siemens\Step7\s7proj\Profinet

=-[§ cPU IC2PN/DP
=l 57-Program

----- Cut Ctrl+x
Copy Ctrl+C
Faste L b
Dclete Del

Insert Mew Object STL source

PLC 3 SCL source
S— = SCL compile control file
GRAFH source

Object Properties... Alt+Return

Special Object Properties » Extemnal Source. ..
Edit the symbol table of the program folder hed yet during the setup of the driver. The
and add free a FB number for the parametri- symbolic name needs to match the name in the
zation block, if this has not been accomplis- source:

Z: ParkerProfinet -- G:\Program Files\Siemens\Step7\s7proj\Profinet

_ (o] ]
B 5 ParkerProfinet | Sowrces Blocks 15) Symhbole o
=@ SIMATIC 300
= CPU 314C-2 PN/DP
[=-{z7] §7-Program
N -Tow -l
Symbol Table Edit Insert View Options Window Help
SIS P BE o [85mk =% %2
S7-Program (Symbole) -- ParkerProfinet\SIMATIC 300\CPU 314C-2 PN/DP 1Ol x|
Status | Symbol / Address Data type Comment
1 PODXXA_PARA FB 8 FB 8
2 PQDXXA_PFN FB 7 FB 7 \
3
Translate the source by right - click and “Com- access to their entries from the STL - editor is
pile”. Warnings occurring during the translation facilitated.

can be ignored. The Function block is now ready

. : The usage/installation of the parametrization
to use in the PLC user program (function).

block in OB1 (free cycle) is not possible. A quick
If you use the LAD/STL/FBD editor, create an in- cycle time, not higher than 50 ms is recom-

stance DB for the parametrization FB where the mended. The asynchronous communication,
PQDXXA_PARA function block will save its data running multiple cycles would take too long

to. It makes sense to assign a symbolic name for for quick start up and parametrization. The
this data block as well as for the instance data usage of PQDXXA_PARA in the same network as
- block of the driver, e.g. “PQDXXA_PARA_DB” PQDXXA_PFN is advisable.

and “PQDXXA_PFN_DB". By this the symbolic
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Connect

PQDXXA_PFN output (ENO) with the Input (EN) of

the PQDXXA_PARA.

Furthermore, connect the structure variable

PQDXXA_PARA_DB.PAR_CHANGE_IN to the input
“PAR_CHANGE_IN" of the driver function block

As well as the structure variable
PQDXXA_PFN_DB.PAR_CHANGE_OUT to the input
“PAR_CHANGE_OUT" of the parametrization FB:

“PQDXXA_PFN":
DBl
"PQDHHR
EFN DE"
FB7
"BODEHE EBEFN™
TBUS_VALID |-
- EN

BUS_

— ENABLE ERROR
CODE |-

. == ENZBLE P
ERROR
ENZELE
— BRME P ACTIVE |=
— ENABLE PFL POWER LIM
— REZDY |m
—WE IQR ERROR -
) WL IQE ERRCR
PEDBZ _DBXZ IPF ERROR -
" DODEEL HQ ERROR (=
PARZL DB™.
pAn DAR_ XD ERROR |
CHANGCE IN — CHANGE_IN
HW_ENABLE (m
255 = RDR_IN
WQFR |-
Z5E = BDE OUT

HY =

CHANGE_QUT — OUT

. —]nTT
.. —|READ ALL
.. =—|WRITZ_ALL
_ —WRITZ_SEL

SINGLE_

- READ

SINGLE_
.. —{WRITE

SINGLE_
.. —|TNDEX

.. —]52VE
.. =—|DEFAULT

. —|LCADBACK

PFN_DB".  |BRR_

ERR CHENGE

. —{pvsEL

.. —ETYEEZ
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+ The entire block needs to be initialized with a
“run up flag” at least for one cycle after the PLC
has been started up. One possible implementa-

65

tion is the installation of a flag in OB100 (start
- up) and a corresponding flag reset after the
network has been processed once.

;Iﬂ Contents 0f: 'Environment\Interface'
E--@ Interface |Name
...... B New nety - TEMP & [TEMP
{3 FBblocks =
(€8 FC blocks
{£8 SFE block
@ SFC block CBl00 : ™"Complete Restart™
Al Muttiple ir
J Libraries (Comment :
SET
= "RUN_UP_FLAG"™ M3.0
DBz
"PQDEER
DRRR LDB"
FBE
"PQDHER PARAR™
EN
TRUN_UP_
FLAG"™ — INIT
OIS
| = EEFME COUNT = .
M3 _O
| = TEWME PAR "RUN_TUP
CHANGE IN (= __ FLAC™
SINGLEACC
| —{E55 ENO

Bulletin MSG30-3256-INST/UK - Installation manual

Hydraulic Pump & Motor Europe




66

8.2.5 Function of Parametrization function block PQDXXA_PARA
Below mentioned In- and Output parameter are controlling the function of PQDXXA_PARA.

Input /
Output

ction and Control of PQDXXA_PARA

Function

INIT

Block Initialization

Current set parameter and the corresponding limits are read from the
pump controller and stored inside an internal memory of the instance data
block.

READ_ALL

Modules current parameter are read out and stored in the 10 array with a
positive flank at this input
(please see below for the 10 array description).

WRITE_SEL

Selected parameter such as PVSEL, (P)TYPE, CO, and DS:P_VALVE
(driving underneath laying parameters) are written into the module with a
positive flank at this input. All further parameters are read as a sequential
process step and stored in the 10 array.

WRITE_ALL

The parameter at the 10 array get written into the module with a positive
flank at this input (please see below for the 10 array description).

SINGLE_READ

The parameter pointed to with “SINGLE INDEX” (please review the
parameter list at section 7.7.2, page 42) gets read out with a positive flank
at this input. The parameter value is shown at output “SINGLEACCESS”
(please see below).

SINGLE_WRITE

The parameter pointed to with “SINGLE INDEX” (please review the
parameter list at section 7.7.2, page 42) gets written into the module
with a positive flank at this input. The parameter value is taken from input
“SINGLEACCESS” (please see below).

SAVE

The parameters get saved into the non-volatile memory with a positive
flank at this input.

NOTICE
Do not automatically actuate this input since the amount of save
commands might be too high for the EEPROM capability.

DEFAULT

Modules parameter are set back to factory settings.

LOAD BACK

Modules parameter are set back to current EEPROM content (last saved
parameter set).

SINGLE_INDEX

Index for the single parameter access (read / write).
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Function and Control of PQDXXA_PARA

Input /

Output Name Function

Image of modules parameter or parameter to written in the PLC.
Comments displayed in the data block provide detailed information about
the values need to put in.

NOTICE

Due to restrictions in programming the PQDXXA_PARA parameter
names slightly differ from the parameter names displayed with the GUI
“ N ProPVplus.
parameter name
/0 NOTICE

State parameter are displayed as numerical value, PVSEL expects
the displacement in cc.

NOTICE

The selection of a faulty value leads to an error displayed
under “STATUS” while processing a write command.
Parameter value which is read or written while processing a SINGLE_READ
or SINGLE_WRITE command.
Display of blocks status: 0 = inactive, 1 = ready and initialized, 2 = busy,
3 =error.

SINGLEACCESS

The block displays several cycles 2 = busy while processing the block e.g.
with READ_ALL or with INIT respectively. After successful operation/pro-
cessing status turns back to

1 =ready and initialized.

In case an error occurs while processing the PQDXXA_PARA block or the
access is limited due to current settings (ENABLE in conjunction with
WRITE_SEL or WRITE _ALL command) a

3 = error is displayed and static until the next command is being set.

A Displays parameter number or line (please see the column “No.” at section
ERROR_LINE 7.7.2 Parameter list, page 42) if the parameter value is outside the limits or
the process gets a timeout while processing write command.

STATUS

Displayed parameter number or line (please see the column “No.” at
section 7.7.2 Parameter list, page 42) where discontinuities/differences
between module parameter and |0 array are detected.

DISC_LINE This function allows small deviations due to rounding errors sometimes
occurring saving parameter toward the module.

This function is “-1” if the detection is not active. (e.g.: bus inactive,
READ_ALL, INIT, etc. ).

Number of detected discontinuities/differences. This function is “-1” if the
detection is disabled (e.g.: Bus inactive)

DISC_COUNT
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8.2.6 Practical handling of PQDXXA_PARA

NOTICE

Documentation below shows the TIA Portal
Software only. The handling in Step7 is basically
the same.

Parametrization via PLC - Option 1

After connecting the module to supply and esta-
blishing the PROFINET communication, the block
starts to initialize (STATUS: 0 [not active]

- 2 [busy]). The module parameter and the
corresponding limits are stored into the data
blocks internal memory. After the initialization is
complete, STATUS turns back from 2 (busy)

- 1 (ready and initialized). At this point no
senseful parameter are at the 10-array, therefore
all read parameter from initialization are shown
as discontinuities.

PDIGA_PARA_DB (snapshot creatod: 8/15/2018 1:48:20 NG
ame hame Owmrype Offien Marior veive Rein | Accesiblel. wite. Viiblein. Sepsim | Comment
= 1 180530 PQ0KA 1 OProfne Terboe ph [ @ o |1 @ = mpu -

W Add e derice Qs ool 00 [PASE 2] @ % @
o Dvies 8 nemaorts s DAL s 01 PSE a = @ =
= 3 1 6P 1215€ DR T @s  emw L ool 02  PASE 5] o S @
B esice co s e oo 03 FASE [a] @ @ 2
R/ Online & disgnottics as SINGLE_READ Boel 04 FALSE 2 =l = ~
- 2 Pregram blecks ° @s swGlEwem el oS PASE a 5 = =
W Ad e block T@e SNGNOEX  veed 20 T6FDO00 g = = =
t o |sias s bod 40 pASE (=] 5 - 5
o |oas o B 41 BsE o] v = =
o |nas oo oo 41 Fase 0 = 5 =
L J o Ll ] v vl
e “utout
fas smws t 120 = vl
° as  moRwE W 1o B = v
8 PO PAR DR [D83) 9 |uas coscum ™ o 1 = =]
° osc_count It wo 48 = =
I x i 7]
o = =
° as e it o 1 5 = =
a o o 1

A “READ_ALL" (STATUS: 1 [ready and initialized]
- 2 [busyl) command should follow to gather

the default parameter. After some cycles waiting
time (depending on tuned cycle time in 0B - cyclic

interrupt) the values are adjusted to the defaults
and get displayed (STATUS: 2 [busy]

- 1 [ready and initialized]). The discontinuities are
swapped back to “0” as well.

B[ & b B E T reepscumivbe Gy Spbo % % Copprnephonmimmker § & Load manvakes o scuslvaives B, 0, =]
PODXHA_PARA_ DB (snapshot croated: 1251
rame [ ofter | stk Monitoe v Mot Accenb L | With. v | Setpoint-. | Comment
= T3 PLE_1 [€AU 1215 BODGEC) e~ G- ma ~
e centguraton s wr seet 00 Fase vl v v
@ o voos ot rasE A =l &)
& ° Qs A w0t 0z Fause ] z G v
s wamse boot o3 rase 0 = 5 @
® Qs SNGE D sees os fase E 7 &
e | o« swarwmE foct 05 FusE = @ 5 @
L 1 Q- SINGLE_INOEX W w 16RE00C =] ~ =] =l
@ |5 s swe P s Fase ] vl v v
o |wa- owaar sel & FASL 8 @ % o
@i as  Lomsx Boct iz Fase ] vl < v
@ b PLOURGEOUT ot e & = @)
CL 9 |- o 0 ] )
8 PODICKA_PRI_D8 (02 e |Ha. s e 1o 7] 9 @
+ 5 Syt bocks e tmoRse it 1 =} ] v 7
+ (i Tecnneiegy cbjects sar  oscune nt 00 ] vl v v
» G5 Gisemalsauree fies @ osccown ot 180 =} © % o
» i P rags @ | a-» mncunces Souer 200 ] o o vl
» 0 e dae o v wou
Was Ak o 360 5] < & @
Has mm it 120 = @ 9 @
Far @ int 10 =] ] = &
30 DS PVALVE ot 3808 = =) = v Pressure valee design peries 1 = 11 2 m 12°
W@ reHsoR ot 180 a © % %
s oW e o 7 =l =2 5
S wom e a0 0 g |
» (g Damibused 40 Fas e e o = 2 @&
b2 AL (70 Bask ] g | |ma: an ot w50 B =] 8 &
» I Unggouped devees Ha. qom ot e 7 g9 @
+ Tl Comman dats mas e Ot 500 0 v 9 @
» 13 Documentaton semags nas Ao ot 540 a & v v
G — zas e o sa0 ] z = v
» i Onlne acmss TR o 820 0 g |
» [ Cond RemdesUst memery Wae ine w0 = 2 @&
4 FER R R it 80 =] ~ =l vl
"~ Dotails view, wage  Anxg int s00 7 g9 @
nas A int 70 = ) 2 @
was o it 0 =} & v v
Bas it 60 ] Z = v v
= Gite  owuipe % 4

Next step is the setting of parameter PVSEL, (P)
TYPE, CO and DS:P_VALVE which are driving
underneath laying parameter and functions. The
“WRITE_SEL” command writes the mentioned
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parameters into the module and reads all remain-
ing parameters a sequential process step. The |0
array is now filled up with defaults suitable to the
built up hydraulic application.
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Further parameter adjustments are possible parameter PLRPM from value 1500 to 750. The
either directly in the data block instance or with discontinuity between module parameter and PLC
In and output fields in an HMI either connected parameter are directly after change visible with
directly with symbolic access to the data block DISC_COUNT=1 (Only one parameter has been
instance address or connected to a separate flag changed) and DISC_LINE=8 (PLRM is the eighth
in between. parameter in parameter list, compare section
Following example shows the manipulation of 7.7.2, page 42).
TR P Ok B EB i ] soriies % R i w8 it st 00 =
PQDXXA_PARA_DB (snapshot croatod: B/16/2018 2:25:23 PM)
i s S e e ey o e
- | ALE_1 [CPU 1215€ UDGOK] e~ a~ 73
M o a war 0ot 8o AL =] - ~ &
a- mou g o e i 2 8 o
° a e AL Boet 83 FaLsE =] o = =
Al wmn e e g 9 @
@ |5+ @+ moemw Bocl a4 st | v ™ =
° a SBGLE_vRTE ool o8 FALSE = ! I v
e |ia SHGLE_WDEX. ord 20 1es0000 a @ (= =
e lsa save ook a0 rase ] ¥ 5 =
e a DEFAILT Boct & FALSE ': : f {
Ll a LOADBACK Bocl a2 FaLsE ] I3 ™ !
° O b PARCHANGE OUT uct s a = i~ ]
° a~ ouput m = g ES
L] 4 a SWIUS it 20 L} g : ; :
TR s e R
o [Fav = 5] = = !
mar e wn " 2 B
» g Onine backups das FVPE it 2a 1 i) = )
fa- o o 5 B8
*a- PSENEOR it 380 600 =] I |~ ]
mas PHOMNAL ot o0 ne (=] & =1 &
R = Bl Ui e S
WA C S - |
+ T Degronped denk #@s com wt o o A 5 ~ =)
» i commen sr o= sue o 00 3 a8 : e g
£ :- ‘:u- [ s?n 50 ;_‘ = .-: &
sas woo = %o o B &
Ma. oo = 0 SR
wa. o i i . B @ &
ra-s qr it 780 200 =] 15 - ~ ~
= T 0 5
Not every discontinuity is solved with a
WRITE_ALL command since some parameters are
depending on each other.
@~ o
14 @ STATUS. Int 120 0 1 (=]
15 |@ = ERRORLINE Int 140 o o B8
16 €@ = DISCLINE Int 160 0 9 (o]
17 4m = DISC_COUNT Int 180 0 2 m]
The example shows that PLRPM (Line/No. 8) module by changing the rotational speed and

influences also the parameter PLPL (Line/No. 9). differs from the PLC values. An additional
The maximum power has been recalculated in the  READ_ALL command solves the discontinuity.

13 4@~ Output

14 l@me  sTLS Int 120 o 1 o]
15 |4@ = ERRORLINE Int 140 o o a
16 4= DISCLINE int 160 0 ) a
17 @ = DISC_COUNT Int 180 0 0 =]

Parameter change with WRITE_ALL command is PLC parameter. This function is designed and va-

possible as often as desired. luable for “in - process” parameter changes such
as PID gain manipulation or ramp time manipula-
NOTICE tions and many more in accordance with process
The function to change single parameters demands and according programmed PLC logic.
with SINGLE_WRITE is not recommended at this Basic parametrization requires WRITE_SEL /
point, since this function does not compare WRITE_ALL / READ_ALL.

discontinuities between module parameter and
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Below shown table summarized the main
differences between “SINGLE_*" and “*_ALL"

commands.
Command ENABLE Hardware ENABLE PIN 8 Comment
SINGLE * TRUE or TRUE od. FALSE In-proces_s parameter changes /
FALSE manipulations
Selected parameter PVSEL, (P)TYPE, CO,
WRITE_SEL FALSE TRUE od. FALSE and DS:P VALVE are written.
WRITE_ALL FALSE TRUE od. FALSE Write the entire parameter set
READ_ALL EEESFE” TRUE od. FALSE Read the entire parameter set

Save offline parameter - TIA Portal

Once parameter set to user’s satisfaction the
parameter settings can be kept with snapshot
function inside the TIA projects online view.

i
2 @
5 -
s a@n
5 e
6 la@n
7 @
s la@n
s .
10l@e

== B, B E Keep actual values (g
PQDXXA_PARA_DB (snapshot created: 8/17/2
Nsme

Datatype

Input

Output

Indut
PUSEL int
PTYPE It
co int
DS:P_VALVE It
PSENSOR int
PNOMNAL It
PCORR int

Offset

200
320
330
360
380
400
420

( Snapshot qﬁ

#8:20 AM)

Copysnapshor

starvalue

art values

& & Loadstarvalues as actualvalues B, &) =

Accessible f... | Writa... |Visiblein

Comment

Wonitor value Retain Setpoint

D00O0O000
NEEREREE
NEEREREE

A new column gets created with a copy of the just

snapped parameter values. The function “Copy

snapshot to start values” transfers these values to
the start value column.

>
@
a-
s
s
@n
s
s
s
i0|a .

Name.

Input
Output
Inout

PUSEL Int
FIYPE Int
@ int
DS:P_VALVE Int
FSENSOR Int
PNOMINAL Int
FCORR Int

Data type

== B Keepacwalvalues ga | Snapshot % S Topysnapshots o startvalues g &
PQDXXA_PARA_DB (snapshot created: 8/17/2018 8:48:
offserf/Start value

Snapshot

d start values s actual values [y ) =

Monitor value Retain Accessible f... Writa.. Visiblein .. Setpoint | Comment

00000Do
FEEEEEE

Saving the project and an additional download to
the device keeps this data set offline in the project
as well as on the control.
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Regardless of the parameter storage at PLC and
project side the data need to be written in the
modules EEPROM with a SAVE command to keep
the data while shutting down supply.
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Save offline parameter - Step7

To save the parameter settings in the offline Step7  proceed as follows:
project and in the non-volatile memory of the PLC ~ Open Online View of the block folder:

File Edit Insert PLC View Options Window Help
D@ B 2@ 5 ) | <No Fiker> Y RaEE 2Eme
25 ParkerProfinet -- C:\Program Files\Sienicns) 5tep7\s7proj\Profinet =100 x|
ParkerProfinet Object name | Symbolic name | Created in knguage | Size in the watk me... | Type |
FIER SIMATIC 300 88 Syetomdaton soe
=il CPU 313C-2PN/DP = 0B1 FBD 88 Organization Block
B 57-Frogram = 0834 CYC_INT4 FED 38 Organization Black
@ ;IW’EES 08100 COMPLETE RESTART sTL 42 Organizstion Block
&8 Blocks =87 PADNKA_PFN STL 573 Function Block Pa
=83 FODIA_PARA 5TL 11080 Function Elock Pa
=X FODRPROFNETZI0  FBD 328 Function
ParkerProfinet - C.' m Files' 7 j' ONLINE
-8B ParkerProfinet Object name Symbolic name KNDW HOW pretec... | Load memary Ciealed inlanguage | Sizein!
=l SIMATIC 300 &9 Systemdaten
4 CPUFC2 PP {5 gy PODXA FROFINETZ10 FitM FED
=05 o B2 FUDHA_PiRS_DB R o8

Copy the instance DB of the PARA block by drag & The DB in the offline folder now contains the set
drop from the online to the offline folder. A mes- parameters as actual values:
sage will pop up which can be acknowledged (Yes).

DB2 -- ParkerProfinet\SIMATIC 300\CPU 314C-2 PN/DP

Address Declaration | Hame Type Initial value | Actual value | Comment

25 282 | out PAR_CHA... BOOL FALSE FALSE

26 28.3 [out PAR_CHA... BOOL FALSE FALSE

27 30.0 |in_out PVSEL INT o 16 Pump displacement selection [cmrev] / Auswahl des|
28 32.0 |in_out PTYPE INT o 1 1=F (swivel angle ctrl.), 2=P (+ open loop pressure cti
- 34.0 |in_out co INT o 2 Selection of control option: 1=FP*/UP*, 2=FD*UD* / Au
30 36.0 |in_out DSP_VALVE INT o 1 Pressure valve design series 2="11", 1 = ™2 Kons
31 38.0 | in_out PSENSOR INT i} 600 Sensor nominal pressure in bar / Sensor Nenndruck i
32 40.0 |in_out PNOMINAL INT 0 350 System pressure value in bar / Systemdruck in bar

Finally download the DB from the offline folder to which supports the retention property of the DB,
the PLC to ensure that the values are permanently  e.g. CPU 317.
stored. This step can be omitted if you use a PLC

Parametrization via ProPVplus - Option 2

The modules parametrization is also possible with - Take a snapshot of the online view
the graphical user interface (GUI) ProPVplus and + Copy the snapshot to start values
a subsequent parameter set image on PLC and the - Save the TIA-Portal project
PLC project.

In case the controller needs to be changed, the
Creating a parameter image: parameter set can be downloaded easily with a
+ Perform a READ_ALL after setting the WRITE_ALL command followed by a SAVE

parameter set with ProPVplus
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9 CONNECTING DIAGRAMS FOR
PROPORTIONAL DISPLACEMENT CONTROL
AND FOR P/Q -CONTROL

9.1 Proportional displacement control - code ...FDV

18...30V 3 Hope |12V — 18 solenoid A

power supply 1 sy 1 Q-valve
ov 41 DC — — 20 (displacement control valve)
[18 .30V 22 — 21 solenoid B

power supply 1 PWM 1 Q-valve
ov 24 — 23 (displacement control valve)

— 17 solenooid
i — p-valve
6 — 19 (pressure pilot valve)

ready 24 V nominal

displacement transducer,
LVDT =0...+10V or
CIP=4..20mA

— uc ]

R '
I

USB | PROFINET

—_—— e

displacement control valve,
/ code PVCMDIFB***

3

3

!

!

|

P

|

!

!

|

|

!

!

|

!

|

|

|
flow Q

pressure p
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9.2 Proportional displacement control — code ...FPV

-
18..30V = 3 oc |12V — 18— solenoid A )
power supply — 5y — Q-valve =
ov — ks DC —{ 20 == (displacement control valve) |
18...30V —22 — 21— solenoid B :
power supply — PWM — Q-valve
ov = 24 — 23|—» (displacement control valve) :
displacement transducer, L _E_. sc_J\I;TVoemd :
| LvoT= 0..+10V or E) ressure pilot valve)
™ 7\ CIP=4..20 mA —* 6 19— P P ) :
| - -
I 14 ] |
1 [ |
: [GND ]—P 11 —| 1 —b[ready 24V nominal ]‘ |
I [enable power amplifier, ]_'?_ uc [ |
| 24V nom. L L |
I USB | PROFINET :
|
| |
| displacement control valve, |
I code PVCF*py** :
I e e e e e e o — — =
| r J 7 |
I Cable 1 | - | |
| from . e . Cable3a |
| LvDT/CIP I Nl | Solenoid A |
| Displacement : | A\ X —_———————— 4
| Sensor l I
: I |
| | I
| .
, | |
' | |
| Me; P P A T .o
I [ B -5 =TI
| : s

pressure p
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9.3 p/Q control - Codes ...UDR, ...UDK, ...UDM, ...UDS, ...UDQ, ...
UDP, ...UDF

-
18..30V 3Hoe ARV — 18— solenoid A )
power supply 1 5y — Q-valve |-
ov 4 H DC |— — 20— (displacement control valve) |
] ] |
18..30V 22 — 21|==» solenoid B |
power supply — PWM — Q-valve — —l‘- 9
ov 24 — 23 |=—»| (displacement control valve) |l
- 7_ - L
displacement transducer, 17— MSO||enO°'d O e
LVDT =0..4+10V or ] o] Pvave I
= CIP=4..20 mA 6 — 19 —bk(pressure pilot valve) ) | |
I ~ — - pressure transducer, ; ] : |
: | 4..20mAor0... 10V 1] L L
| [GND ]—. 11 — 1 —b[ready 24V nominal ] [
| I enable power amplifier, N ke ] .
| : 24V nom. ii L : :
: | USB | PROFINET 1|
XL, [
I cabez I
| I pressure sensor |
| bm A mmm e m e —-——— [
I | Pressure compensator Pressure sensor | |
| | stage, code PVCM*U2** PVACMS, SCP01-600-24-06 | |
| {with quick unload (for closed loop | Cable3b |
: | manifold: code PVCM*US**,  praccure control and | Q-valve |
| | Displacement control with preload and quick horse power) | solencid B |
| | stage unload manifold: code . [————————— f—p———————— d
I | Code PVCMD1FB*** . PVCM*Up** ’ o |
| | \— \ N | L
| I cable3a ; A 5 .
| | Q-valve | l
| I solenoid A i
T e
Cable 1 from
LVDT/CIP
| Cablel
| displacement
| sensor WV
|
|
| Mp, P ‘
: r | F A T | F‘ropomonal pressure pnlot
b ———— . | valve code PVACRE***

|u_ . (excluded with UDR, UDS)
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9.4 p/Q control - Codes ...UPR, ...UPK, ...UPM, ...UPS, ...UPQ, ...
UPP and UPF

( A
18...30V 3 H e |12V — 18— solenoid A
power supply 1 sv 1 Q-valve —
ov 4 H DC |— — 20(—»{ (displacement control valve)
18...30V 22 — 21 |==# solenoid B
power supply — PWM 1 Q-valve
ov 24 — 23 [—# (displacement control valve)
— Msolenooid
—

— — { pressure transducer,

4..20mAor0..10V

{GND ready 24 V nominal ]

uc
24V nom.

displacement transducer, ] 72 -valve
_ _ |/ LvDT=0...+10Vor F ressure pilot valve)
r CIP=4..20 mA 18] I e g P J

[=]=]x
]
\
[~

USB | PROFINET

|
|
|
| [enable power amplifier,
|
|
|

L Cable 2 pressure sensor

Pressure compensator
stage, code PVCM*U2**

|
|
|
|
|
|
|
|
|
: Pressure sensor
| {with quick unload
|

|

|

|

|

|

|

|

|

|

|

|

PVACMS, SCP01-600-24-06

for closed loo
manifold: code PVCM*US**, Lressure CDW’; nd (gb\el 3a
i i -valve
Displacement control with preload and quick horse power) : solomoid A |

unload manifold: code T

stage  mani
Code PVCM*PV** PVCM*UP N

Cable 1 from
LVDT/CIP

displacement WV
sensor

7 ok
r—______p ______ _,._-_'_'_1._-[_-_Pr'up_ort'icnalpr'essurepilot
. e : valve code PVACRE***

I | (excluded with UPR, UPS)
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10 TROUBLE SHOOTING GUIDE

Pump delivers no output flow; Drive motor does not turn

Reason Motor is not connected correctly, or one of the three phases has failed. Motor does not turn
smoothly when pump is disconnected from pump.

Solution Check motor connections, check electrical power supply.

Reason Pump is mechanically blocked. Motor turns smoothly when disconnected from pump.

Solution Send pump for service to factory.

Pump delivers no output flow; Drive motor only turns at slow speed

Reason
Solution

Reason Motor is not selected properly. Installed motor has not enough torque.

Solution Start pump at unloaded system. Use motor with more horse power.

Reason Pump is hydraulically blocked. No function of compensator, no pressure relief valve; Pump stops
after a few turns.

Solution Check function of pump compensator (see below). Start pump at unloaded system.

Pump delivers no output flow; Drive motor turns, pump does not turn

Pump delivers no output flow; Drive motor turns and pump turns

Coupling is not or not correctly mounted.
Check coupling assembly and correct it.

Pump does

Reason Wrong direction of rotation.

Solution Change direction of motor rotation.

Reason Fluid reservoir empty or not filled to level, suction line ends above fluid level.

Solution Fill reservoir to required level, if necessary increase suction pipe length.

Reason Suction line is blocked. E.g. by plugs, cleaning tissues, plastic-plugs. Ball valve in the suction line
closed. Suction filter blocked.

Solution Check suction line for free flow. Open valves in suction line. Valves should be equipped with
electrical indicator. Check suction filter.

Reason Suction line not gas tight, pump gets air into suction port.

Solution Seal suction line against air ingression.

Reason Pressure line / system is not able to bleed air out.

Solution Unload pressure port, unload system before start, bleed air from pressure line.

not build up pressure, but delivers full flow at low pressure

Reason Standard pressure compensator is set to minimum pressure.

Solution Adjust compensator setting to desired pressure.

Reason No pressure pilot valve connected to port PR.

Solution Install suitable pressure pilot valve and adjust it to the desired setting.

Reason Multiple pressure pilot selector valve is not energized; Pump works in stand-by.
Solution Energize selector valve solenoid.

Reason Differential pressure at compensator is adjusted properly (too low).

Solution Check differential pressure adjustment and correct it as described above.
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Pump does not build up pressure, but delivers full flow at low pressure

Pump does

Reason Horse power compensator setting changed.

Solution Check setting of horse power compensator and correct it, if required.

Reason Proportional displacement control is not connected as required.

Solution Check wiring; connect according to installation manual for electronic module.
Reason Displacement transducer (CIP/LVDT) adjustment changed.

Solution Correct zero setting at displacement transducer.

Reason Electronic module has no supply power.

Solution Make sure module is powered with 22 — 36 V DC.

Reason Cylinder block lifts from valve plate due to excessive wear.

Solution Send pump to factory for service.

not compensate

Pump does

Reason No pressure pilot valve connected to compensator or valve is blocked.

Solution Connect pressure pilot valve to compensator, make sure valve opens as required.

Reason No or too low pressure at pump outlet port.

Solution Pump outlet pressure must be at least 15 bar, otherwise the bias spring in the pump cannot be

compressed.
not upstroke, sticks at zero displacement

Compensat

Reason Compensator is blocked due to contamination.

Solution Clean hydraulic fluid, clean compensator valve.

Reason Cable to LVDT or proportional solenoid is interrupted.
Solution Check wiring and make sure cable is ok. Replace if necessary.

or is unstable

Reason Compensator spool is sticking due to contamination of hydraulic fluid.
Solution Clean hydraulic system, clean compensator valve.

Reason Compensator differential pressure changed (too low or too high).
Solution Adjust compensator differential pressure to required setting.

Reason Wrong pilot orifice or pressure pilot valve improperly selected.
Solution Select pilot orifice and pressure pilot valve as recommended.
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11 PNO/PI CERTIFICATE

Certificate

Parker Hannifin

following scope:

Karlsruhe, September 14, 2018

(Official in Charge)

ol

PROFIBUS Nutzerorganisation e.V. grants to

Neerefstralle 96, 09116 Chemnitz, Germany

the Certificate No: Z12318 for the PROFINET Device:

Model Name: PQDXXA-PROFINET-Z10

Revision: SW/FW:V3.1.2; HW: 1

Identnumber: 0x010F; 0x5051

GSD: GSDML-V2.33-PARKER-PUMP-CTRL-20180703.xml
DAP: DAP, 0xA0000000

This certificate confirms that the product has successfully passed the certification tests with the

L4 PNIO_Version v2.33

4 Conformance Class B

L4 Optional Features Legacy

4 Netload Class I

X PNIO_Tester Version — V2.34.0

L4 Tester AIT, Gummersbach, Germany, PN AIT-18-10

This certificate is granted according to the document:
“Framework for testing and certification of PROFIBUS and PROFINET products”.

For all products that are placed in circulation by July 09, 2021 the certificate is valid for life.

Pl §

PROFIBUS * PROFINET

Board of PROFIBUS Nutzerorganisation e. V.

o

(Karsten Schneider)
O 0 622 Z s /(‘

(Dr. J6rg Hahniche)
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Position notification regarding Machinery Directive 2006 /42 /EC:

Products made by the Pump & Motor Division Europe (PMDE) of Parker Hannifin are excluded from
the scope of the machinery directive following the “Cetop” Position Paper on the implementation
of the Machinery Directive 2006/42/EC in the Fluid Power Industry.

All PMDE products are designed and manufactured considering the basic as well as the proven
safety principles according to:
ISO 13849-1:2015
+ SS-EN IS0 4413:2010
so that the machines in which the products are incorporated meet the essential health and
safety requirements.

Confirmations for components to be proven component, e. g. for validation of hydraulic systems,
can only be provided after an analysis of the specific application, as the fact to be a proven
component mainly depends on the specific application.

Christian Jager
General Manger
Pump & Motor Division Europe

A WARNING — USER RESPONSIBILITY

FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS DESCRIBED HEREIN OR
RELATED ITEMS CAN CAUSE DEATH, PERSONAL INJURY AND PROPERTY DAMAGE.

This document and other information from Parker-Hannifin Corporation, its subsidiaries and author-
ized distributors provide product or system options for further investigation by users having technical
expertise.

The user, through its own analysis and testing, is solely responsible for making the final selection of
the system and components and assuring that all performance, endurance, maintenance, safety and
warning requirements of the application are met. The user must analyze all aspects of the application,
follow applicable industry standards, and follow the information concerning the product in the current
product catalog and in any other materials provided from Parker or its subsidiaries or authorized
distributors.

To the extent that Parker or its subsidiaries or authorized distributors provide component or system
options based upon data or specifications provided by the user, the user is responsible for deter-
mining that such data and specifications are suitable and sufficient for all applications and reasonably
foreseeable uses of the components or systems.

OFFER OF SALE

Please contact your Parker representation for a detailed "Offer of Sale”.
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