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1 Introduction

Parker digital control module series PQDXXA-
PROFINET-Z10 for snap track mounting is
compact, quickly installed and easy to connect
with push-in PIN blocks. The digital concept
offers perfect reproducibility and optimized ad-
aption to all PVplus pump displacements and all
possible functions from a simple displacement
control to a closed loop pressure control with

1.1 Dimensions

LI

I

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

horse power limitation through an easy to use
setup software. The fieldbus interface enab-
les full integration of process data handling,
condition monitoring of electrical signals and
parametrization into the overlaying machine.
Remote access and therewith remote diagnosis
down to the component layer are a main benefit
for the first stage of any field service.

100

Parker Hannifin Manufacturing Germany GmbH & Co. KG
Pump & Motor Division Europe
Chemnitz, Germany



Bulletin MSG30-3256-INST/UK

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

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

PQDXXA-ZXX-KABEL

Programming cable to connect the control
module PQDXXA-PROFINET-Z10to a Computer
via USB Interface (USB-A @ computer / USB-B
@module)

(- Darker [N €3 - J—Darker
cA cA
|D'Si9“8'5 ’ Analogue Amplifier Profinet
Ready 11|91 sol. p 17 i
1210} sol. QA 18| || ¥ g
24V 4 3/11}|cND 1 19 Er,— =
oV 1412} soLQA | |20 =
0503 sol. Q:B 21| | —
|SensorQ ‘* 6 | 14 |- | SensorP 24V Supply 22 $ -U
17115¢ 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 7 .

Date Code ‘ ’ Serial Number ‘ ’ Firmware Revision ‘
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1.4 Block diagram

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

18...30V 3Hpe A2V — 18— solenoid A

power supply — 5v — Q-valve
ov 4 H bDC — — 20— (displacement control valve)
18...30V 22 — 21|=—»{ solenoid B

power supply — PWM 1 Q-valve
ov 24 — 23 |==» (displacement control valve)
displacement transducer, | _E_’ sc_)\l/er]\;)e0|d
LVDT =0..+10V or l—> — E) ressure pilot valve)
CIP=4..20 mA 16 (19— P P
pressure transducer, 14
4..20mAor0..10V | |

[GND J—P 111 —{1 —P[ready24VnominaI ]
enable power amplifier, ?_ uc ]
24V nom. L |
USB | PROFINET

1.5 Features — Overview

Profinet interface enabling process data
interaction, condition monitoring and para-
metrization

Digital and adjustable control circuits for
pump displacement and pressure
Individual adjustable ramp function for dis-
placement 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 cm3/rev

Covers all functions: displacement control,
displacement control with open loop pres-
sure control and displacement control with
closed loop pressure control. Horse power
(-torque) control.

1.6 Functional principle

The PQDXXA-PROFINET-Z10 is used for dis-
placement, pressure and power (torque-) con-
trol of PVplus axial piston pumps.

The Control structure is designed for an inde-
pendent actuation of the displacement control
valve (4/3 or 4/2 prop. directional valve) and the
pressure valve (prop. pressure reliefvalve). 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.

Thedisplacement control is basically compara-
ble with the positioning of a hydraulic cylinder.

Parker Hannifin Manufacturing Germany GmbH & Co. KG
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The cylinder position equals the pumps dis-
placement. By actuating the displacement valve
the pumps displacementisincreased (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

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

NOTICE

If the hydraulic systemis not able to main-
tain 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

7 Parker Hannifin Manufacturing Germany GmbH & Co. KG
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1.7 Technical Data

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

General Unit | Description
Mounting Snap-On Module according EN 50022
Housing material Polyamid PA6.6
Inflammation class VO according UL 94
Mounting position any
rEanr:/gliré)nmental temperature -20...+55
Storage temperature -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 fur 0,2 ms
Current consumption, max. | A < 2,0 for displacement control
’ < 4,0 for p/Q-control
Supply line fuse 5,0 A medium slow-blow
0...+10, ripple < 0,01 % eff., surge free,
UcV U
Input signal options Ri=25KkQ
lc mA +_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) \ 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 RS232C, 9600...57600 Baud, 1 stop bit,
Serial Interface no parity check, echo mode
6x4 pol. Terminal blocks, push-in type 0.2 mm?2
Connectors (24 AWG)... 2.5 mm? (14AWF5.)
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 Il
EMC EN61000-6-2: 2005 (Immurjity)
EN61000-6-3: 2007 +A1: 2010 (Emission)
mm2 1.5bEAWG16) overall braid shield, for supply and solenoid
cables
Harnesses e |05 (AWG 20) overall braid shield, for sensors and digital
signals
Maximum cable length m 50
- MTTF =228
Reliability a MTTEd = 457

8 Parker Hannifin Manufacturing Germany GmbH & Co. KG
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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, startup,
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
personnel. This means persons which have, be-
cause of education, experience and instruction,
sufficient knowledge on relevant directives and
approved technical rules.

3 Important notes

3.1 Intended usage

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

3.2 General instructions

We reserve the right for technical modifica-
tions of the described product. lllustrations
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:

10

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

- 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, at-
mospheric exposure and mechanical damages.

4 Mounting / Installation

4.1 Scope of Supply

Please check at receiving the shipment for
damages due to shipping. Report damages im-
mediately 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 orde-
ring code on name plate) with the parts list
respectively the circuit diagram.

+ the module may be mounted in any orientation

« formounting anassembly railaccording to EN
50022 is required

Mounting rail dimensions:

35 )

i
T} |

27
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4.3 Installation and removal of module
from the rail

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 sec-
tion ,technical 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

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

PIN push-in blocks. This easy-to-install con-
nection allows a fast module replacement. The
connecting wires need to match the specifica-
tion below:

Wire Type: strand or solid
Cross sections:

supply, solenoids:
Sensors, digitals:

Wire length:

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

NOTICE
forwire length > 50 m please consult the factory.

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.

To protect stripped wires the use of end sleeves
is recommended. Soldering of the connecting
wires is not permitted. To ensure EMC compa-
tibility, the connections partly must be shiel-
ded. 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 malfun-
ction 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.

1 Parker Hannifin Manufacturing Germany GmbH & Co. KG
Pump & Motor Division Europe
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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 Vto avoid sen-
sor 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.

4.5.4 Wiring Diagram

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

Please consider the high inrush currentwhen
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 iswrong. Each module
requires a preliminary fuse of 5 A, medium
slow-blow. Withoutafuse, irreparable damage
to the module or the pump controlis possible.

Supply
- . 54, fuse 24V
e o
SPS input Pt Solenoid p = valve
Ready T—T (pressure pilot vahve)
Solenoid A, Q = valve
h (displacement contral valve)
17]18]12 |20
SPS output
Enable ik T solenoid B, 0 - valve
(displacement control valva]
L X0
| ==
£ 2
8w
[ I
l Errar
I State PE

LinkAct1
[ LinkAct2

-

Displagement transduger
[actual Q).

zEEER
13)14[15 18

24y ]
7 4,.20mA |
Pressure transducer /~ ¢ or 010V
{actual ), _ ey 1]
S
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4.5.5 Digital Input — Enable

Apositive voltage higherthan 10V (and < 30V) NOTICE

at PIN 8 enables the solenoid current driver The enable function is not a safety
circuit of the module. The operation of the function to avoid unwanted operation of the
module requires a permanent signal on PIN machine in terms of machine safety regula-
8 (e.g. supply voltage). Disconnecting the tions.

enable signal or a signal level below 2.5V will The Enable on digital input works in conjun-
immediately switch off the solenoid current. ction (logic AND) with the Enable on Profinet.

Ramp settings will not apply. The amplifier is active If both are true.
13 Parker Hannifin Manufacturing Germany GmbH & Co. KG
Pump & Motor Division Europe

Chemnitz, Germany



Bulletin MSG30-3256-INST/UK Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

4.5.6 Sensor signals
Displacement Transducer — CIP
The displacement transducer (CIP) must be €% Some electronics supply companies offer

connected to the power supply (CIP connector prefabricated cables with the M12x1 con-
PIN 1 to +24 V), to the displacement signal input nector molded to the cable. These cables
(CIP connector PIN 2 to module PIN 6) and to the avoid the risk of mis-assembly, offer a higher
module 0 V CIP connector PIN 3 to module PIN protection against ingression of moisture or
9 / 11). The displacement transducer signal is oil and are available in many different length
4 mA when the pump is at dead head and 20 mA options.
at full stroke. The connection to the displacement
transducer is checked by the modules cable CIP p/Q-module, control
break monitoring )

Pin 6

L]
cable1:  4x0,5mm2, shielded 24V
connector: round plug connector type M12x 1;
4-PIN version Teach-in
Pin 9

14 Parker Hannifin Manufacturing Germany GmbH & Co. KG
Pump & Motor Division Europe
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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 connector 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 displacement) at full

Lagging ring must
be installed to avoid
damage!

cable 1:
connector:

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
laggingringisto be checked). An electrical short
inthe connector can causeirreparable damage
to the electronic module.

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

stroke. Please review section 6.6 page 33 for
more detailed information per frame size. The
connection to the displacement transducer
is checked by the modules cable break moni-
toring. A deviation higher than £0,5 V of sensor
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

4 x 0,5 mm?, shielded, max. 50 m long
round type M12 x 1; 5-PIN angled version

> Some electronics supply companies offer
prefabricated cables with the M12x1 con-
nector molded to the cable. These cables avoid
therisk 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 signaland the voltage drop is proportio-
nal to the cable length. The length (max. 50 m)
of the cable should only be aslong as necessary

15 Parker Hannifin Manufacturing Germany GmbH & Co. KG
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Pressure Transducer (cable 2)

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

Pressure sensor

~
\

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

The pressure transducer signal is between 4 mA
(current signal) at 0 bar and 20 mA at the trans-
ducers nominal pressure of 600 bar. The normal
working range in case of a PV series pump is
4...13.33mA(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

— 1 9/11
18..30 V

2|-L|3 :‘
—:_'_

cable 2:
connector:

16

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

Parker Hannifin Manufacturing Germany GmbH & Co. KG
Pump & Motor Division Europe
Chemnitz, Germany
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4.5.7 Current Outputs

Displacement control valve solenoid (cable
3a/3b)

The displacement control valve (Q-valve) sole-
noid — A must be connected to PIN 18 (connec-
tor PIN 1) and PIN 20 (connector PIN 2) of the
controlmodule. 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
2,7Afor the usage of a PVCMD1FB***.

Thecurrenttothe solenoidisbetweenOand 1,3A
forthe usage of aPVCM*PV**. The nominal cur-
rentinaconstant 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

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

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:MAXV to the solenoid.

4.6 Digital output — Ready

The Ready output (PIN 1) gives information on
the module being ready to operate. A signal
higherthan +10V signals alogic 1, a signal lower
than +2 V signals a logic 0. PIN 1 has a logic 1
signal, when all necessary sensors are attached
andintactandthe Enable signalis 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) alogic Ois sent. The Ready
LED starts flashing.

p/Q-module

PIN 20 solenoid A/ PIN 23 solenoid B

I
orh

connector:

PIN 19 pressure pilot valve
| —

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

cable 3a/b, 4: 3 x1,5mm2, max. 50 m long

according DIN 43 650, version AF, 3-PIN
protection class IP 65 for voltages up to 250V
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Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

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 ENA_BLE 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 II ON: Power (torque-) limitation active.
FLASHING: Error Description according to table shown in section 4.7.2
(SENS = ON & AUTO)..
LEDs LED-function of the system
Chaser light (over all LEDs): Bootloader is active! Module functions are off.
GREEN + A . )
LEDs are flashing every 6 s shortly 3 times: Internal data error diagnosed and
YELLOW ) ) ;
repaired automatically. Disconnect supply to reset the error message.
Both yellow LED are flashing alternately every second.
GREEN + - g .
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 se-
quences of both STATUS LEDs. STATUS | flashes
first, describing the error category. STATUS Il
follows after a short pause with the error de-

are interrupted 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

scription. In case SENS =AUTO, the sequences ProPVplus.
Error . . .
EPROM |Sensor |Sensor Solenoid | Solenoid Solenoid
Category
Error Memory | Pressure | Displacement | Pressure PrEElEERTEN. | DEpEeemen
Description | Error Sensor | Sensor Valve Vel Vel
p (Solenoid A) | (Solenoid B)
STATUS | 1 3 3 4 4 4
STATUS I 1 1 2 1 2 3
18 Parker Hannifin Manufacturing Germany GmbH & Co. KG
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Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

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.

GRUN 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:

GRUN 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 con-

amplifier gets shut d

own . tinuously with SENS = ON / AUTO

Source

Error Behavior

Actual value PIN 6

Outside specified range or cable break Amplifier will be deactivated

Actual value
PIN 14, 4... 20 mA

Outside specified range or cable break Amplifier will be deactivated

21/23 (optional)

Solenoid Break e.g.: cable break Amplifier will be deactivated
PIN 17/19

Solenoid PIN Break e.g.: cable break Amplifier will be deactivated
18/20

Solenoid PIN Break e.g.: cable break Amplifier will be deactivated

Profinet (optional)

Break Amplifier will be deactivated

EEPROM
(while run up)

Data error Amplifier will be deactivated.
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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Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

5 Monitoring and Parameter setting with ProPVplus

The Programming of the p/Q-module can be
done in a straightforward way. Both program-
ming via Profinet interface (section 8.2, page
59) 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 PARAMETERLIST (1) displays all availab-
le and editable parameters after CONNECTING
(2) & IDENTIFIYING (3). Three different secu-
rity/input levels are available (MODE = STD or
EXP or EXP & password). Aninput dialog opens

jfin Manufacturing Germany GmbH + Co. kG

cons 1l

Parameter | Help

Command
LG

MODE
SENS
PVSEL
TYPE

5TD|Parameter view

AUTO | Malfunction monitoring

DS:P_VALVE 11|Pressure valve design series

MIN:XQ
MAX:XQ

| 25 Port: 5 FDX_ 57.6 KBaud PODKXA-PROFINET -Z10 -rd1

16| Pump displacement selection [em’/zev]: 16 20 23 28 32 40 46 63 80 92 140 180 270 360 CuSTO,
F|F (swivel angle ctrl.), P (+ open loop pressure ctrl.), @ (+ closed loop pressure ct

co ED+/UD* | Selsction of comtrol opricn: FP+/UB*, FD*/UD*

PLPL 178 |Power limitation in 0, 1K (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

after double clicking on the parameter. Limits of
the input are shown; faulty or wrong inputs are
identified. Allparameters 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 mo-
duletofactory 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 offine mode. The
MONITOR (7) window allows the numerically
display of various process data. The OSCIL-
LOSCOPE (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 func-
tionin the right mouse button menu provides the
option for amplitude and time measurements.
Screenshots can also be captured with the right
mouse button dialog. Please see the documen-
tation in the software ProPVplus under Menu
Help for further information about the handling
of ProPVplus

J Module Commands
5

(D
(=D

Parameter import/ Export
(208 |
[y ]
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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

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

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/1/D Control output for P, | or D respectively %
(where Q:Ppiacement = CQIFF + QiP, i)
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

IQ:B Solenoid B, Q-Valve mA

P Solenoid, pressure valve mA

6 Operating Parameters

Latest parameter sets are pre-installed on the

module.

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

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

Group |Command |Factory Unit 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
CcO FD*/UD* Control option (pump configuration)
CCMODE OFF Linearization of pressure valve characteristic
TS 10 0,1ms | 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 |41 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 0,1ms
CP:I_LIM 2500 0,01 %
CP:IC 500 0,01 %
CP:D 10 0,1ms
CP:T1 10 0,1ms

Displacement

22 Parker Hannifin Manufacturing Germany GmbH & Co. KG
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Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

Group |Comman Factory Unit Description
Setting

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

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

| Output 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 pa-
rameter descriptions in German.
EN English, Display of help texts and para-

meter descriptions in English.

MODE (Parameter view):

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

settings and control performance opti-
mization are shown additionally to the
standard parameter. The EXP parame-
tersinfluence to the system behavioris
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 dri-
ving 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.

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

24

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

IfWQ < 40 %, the pump strokes
down, Max current to solenoid B.

DS:P_VALVE
(design series — pressure valve)

Selection of the pressure valves design se-
ries. The parameter defines the presetting of
CP:MAXV. The parameteris to be setaccording
to the valve type plate!

NOTICE

Please verify the conformity of valves na-
meplate 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 controlin 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
resetmust be done manually. The error
will be shown at the module and in the
monitor view until the reset.

OFF Sensor monitoring is deactivated.

AUTO Sensor monitoring is activated. The

module gets automatically reset after
the failure or the defectis 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 dis-
placement sensor as well as from the pressure
sensor according to a specified range and the
electric circuit to the valve solenoids. Signals

Parker Hannifin Manufacturing Germany GmbH & Co. KG
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out of the specified range (pressure sensor <3
mA, displacement £0,5V out of the scaled ran-
ge) or an opened electric circuit (broken cable
detection) are detected as failure. The module
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
thatinputif 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.

MAXC:XQ 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.

NOTICE
Both parameters are shown at the pump enc-
losed tag.

O

CIP (LVDT) - 100%

wo

mA(V)
CIP (LVDT) - 0%

—_mA()
—Parkor

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

Pumps are tested at a fluid temperature of
(50%2) °C. Small deviation of the CIP/LVDT pa-
rameters 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.
Adjustment of the pressure valve
Linearization.

The Linearizationis only active at TYPE P. Due to
pressure valves hysteresis only ascending or de-
scending pressure functions can be optimized.

CcC

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
negative effects to your system. A new adjust-
ment 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 adju-
stment of the pressure valve solenoid limitati-
on (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 com-
pensator 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 constantis added as well. The system pres-
sure 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.

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

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

Setting the horse power controls delay element.
The time between signal input and signal pro-
cessing of the horse power controlled subsy-
stem 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 pressurerise rates the power limiter may act
too slowly, and the horse power requirements
exceed the limits briefly.

Q:CORR (Compensation of pumps volume-
tric 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,

I‘lvol = f(p)

100

98
97

Q:CORR
96

Mot [%]

eta_vol

Q:CORR [%]

95

N W A~ 00 N @

94

Y

93
92

Q 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
[cm?®/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 63 850 887
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 dis- AQ:DOWN Ramp time settings for dropping
placement commands in ms. displacement commands in ms.

Default ramp times — recommended ramp times for displacement control:

Frame size Pump System Ramp time [ms]
IR T (0 [T Rising comman values |Falling command values
[em3/U] [bar]
FD* / UD* FP* / UP* FD* /UD* | FP* /UP*
1 16 33 50 3| 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
& 80 61 120 83 110
3 92 65 120 88 110
4 140 87 135 112 165
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 proportional to the percentage of the
command steps.
The optimal ramp time setting is for pressure
control depending on the system, it is espe-
cially 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
0,5V lowerthan 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 cur-
rent 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 0 V to 10 V. Further pressure
related settings are done with the parameter
P_SENSOR, P_NOMINAL and P_CORR.
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CQ:FF (Offset — Displacement Control
Valve)

Offset parameter (in 0,01 %) to adjust the dis-
placements control valve neutral point. The Off-
set parameteris only needed for 4/2 directional
valves (CO = FP*/UP*) with one solenoid. The
parameter needsto be setto 0incase of usinga
4/3 directional valve with two solenoids. Inacon-
trol situation, the solenoid should draw approx.
60 % of its nominal current (nominal current
1,3 A; currentin 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.

CcQ:P/cCaQ:l/CcQ:l_LIM/CQ:D (PID
parameter — displacement control):

cQ:p P gain settingin 0,01 units. P gainis
deactivated with input 0.

| gain setting in 0,1 ms. | gain is
deactivated with input 0.

Integrator limitation of the closed
loop displacement controlin 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 gainin 0,1 ms. D gainfilter
is deactivated with input 0.

caQl

CcQ:l_LIM

cQ:b

cQ:T

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:1/CP:D (PID parameter —
pressure control):

CP:P P gain setting in 0,01 units. P gainis
deactivated with input 0.

| gain setting in 0,1 ms. | gain is
deactivated with input 0.

Integrator limitation of the closed
loop pressure controlin 0,01 %. The
integrator compensatesthe systems
nonlinearities. Therefore, this
parameter shouldbe chosenassmall

CP:l

CP:l_LIM
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as possible. Typical value = 2500
(25 %). Depending on systems
linearity this value can also be higher.
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
Inthis case, the integratoris active
all time.

D gain setting (time factor for
differential) in 0,1 ms. D gainis
deactivated with input 0.

Filter of D gainin 0,1 ms. D gain
filter is deactivated with input 0.

CP:IC

CP:IC=0.

CP:D

CP:T1

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

CQ:MINVA / CQ:MINVB (Dead band com-
pensation — displacement control valve):
CQ:MINVA Dead band compensation
solenoid Ain mA.

Dead band compensation
solenoid B in mA.

CQ:MINVB

The dead band compensationis 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
directional valve. The dead band compensation
needsto 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
function):

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.

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

OFFSETQ (Adjustment of Q-valves hydrau-
lic neutral point)

Adjustment of the Q-valves hydraulic neutral
point in % of CQ:MAXVA for positive values or
in % of CQ:MAXVB for negative values. A po-
sitive 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:MAXV (Nominal current — pressure
control valve):

Nominal current of the pressure control valve in
mA. Itmightbe necessarytofine tune the trigger
threshold CP:MINV and the nominal current
CP:MAXYV 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
1/Os and signals is processed internally. The
parameter TS represents the controls cycle time
and therewith controls dynamic.

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).
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With the change of parameter SOLENOID, the
parameter CQ:MINVA, CQ:MINVB, CQ:MAXVA,
CQ:MAXVB and CQ:FF need to be adjusted
as well. The parameter gets automatically set
with CO.

PL:EFF (Mechanical Pump Efficiency)
Mechanical pump efficiencyin 0,01 % (of 100 %).
PL:EFF is used for the calculation of the pumps
corner power and therewith the maximum of
parameter PL:PL.

(PVSEL) » (PL : RPM) * (P_NOMINAL)

PL:PLyuy =
(PL : EFF) *6

CQ:IC (Integrator Activation)

Integrator activation of the closed loop dis-
placement control in 0,01 % (of the pressure
error [%]). This parameter works as threshold
for the integrator activation (Q-PID controller).
If the actual pressure value is higher than the
command value, the integrator freezes. If the ac-
tual 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 inte-
grator 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.
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PPWM:Q (P gain)
P gain of the solenoids control (displacement
control valve).

IPWM:Q (I gain)
| 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 ampli-
tude 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)
I gain of the solenoids control (pressure control
valve).

NOTICE

PPWM and IPWM parameter are in-
fluencing the Dither settings. This para-
meter 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!

Parker Hannifin Manufacturing Germany GmbH & Co. KG
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Paramter | 1|2 |3|4|( 5 |6 |7 | 8|9 (10|11 12|13 |14 15| 16 17 18 19 | 20
PWM:P [Hz]

60/70/80/90| 100 110| 120 130| 150| 199|230 | 280|336 | 405 | 511| 1069 | 1470| 1960 | 2252|2941
PWM:Q [Hz]

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

6.5 PID Parameter Setting

Displacement and pressure control have sepa-
rate controlloops, whose parameters need to be
set separately. The pressure control should stay
infocus, 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.

be tuned again in case of system instabilities.
The parameter of proportional-, integral and
differential action should be adjusted in the
ranges shown below. The setting for the pres-
sure control can also be beyond these points
depending on the system

Typical Ranges
Ac- "
Control Loop | ..~ Min. Value MAX. Value Tendency
FD*/UD* (FP*/UP*) | FD*/UD* (FP*/UP*)
Pressure P 10 200
Depending on hydrau-
| 150 - .
lic system!!
D 0 200
Displacement P 50 (80) 3000 (800) Proportional to pump
displacement
| Vg <92 cc/rev. Vg < 32cmd/U Linearity errors of the
— 200 (1500) - - displacement valve are
compensated.
Vv, >92 cmd/U Vv, >32 cm3/U Bigger pump displace-
— 80 (300) - - ments can be paramet-
rized with smaller I-Gain
without disadvantages.
D 0 1200 (600)
Recommendation for the PID parameter setting:
Preparations: PID Setting:

- Set P gain to small value.
+ Setl gain to very high value.
- Set D gain to zero.

+ Increase P gain untilan 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 gainto compensate |l actions pha-
se shift and to increase dynamic as well as to
reduce noise on response signal
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Typical system responses
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Selected Step Responses:

Actual value nears only slow to the command

value:

=== |ncrease P gain, if this improves,
decrease | gain, iterate possibly.

Actual value nears with small overshoots to
the command value:
=== (Qptimal system behavior
If no overshoots are not allowed,
reduce P gain

Actual value nears only slow and with small

oscillations to the command value:
=== [ncrease P gain, if this improves,
decrease D gain, iterate possibly.

Actual value nears with fast to the command

value, but overshoots are to big

=== 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

Pump & Motor Division Europe
Chemnitz, Germany

Size/Code | Diagnosis signal CIP signal Diagnosis signal CIP signal
VG max max Gmin Amax
[Volt-o0,5] [mA+0,4] [Volt] [MA z0,25]
PVXXX 10 20 0.15 4
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Settings- and diagnosis values for LVTD

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

Max. Min.
Displacement/ | . Max. Displacement Displacement
Code 2T ERET Sensor signal Sensor signal
[cc/rev.] 9 [s]

Vi max [V+0,25] VG max [V £0,25]
PVO016 16 6.34 75
PV020 20 6.06 75
PV023 23 5.87 75
PV028 28 5.50 7.5
PV032 32 6.40 75
PV040 40 5.70 75
PV046 46 5.43 75
PV063 63 7.12 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 9.0

7 PROFINET IO RT interface

Following graphical descriptions are made with
SIEMENS TIA Portal V 14. Details may differ with
differentversions 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
10 is for the fast data transfer between ethernet
based controls (masters) and field devices (sla-
ves) with a cycle time up to 10 ms.

7.2 Profinet access management

All PROFINET-10O slaves must get a unique IP
address and a PROFINET device name, to ensu-
re 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 modi-
fication is possible with I0-controller.

A 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: 192.168.1.111
Subnet-Mask: 255.255.255.0
IP Address Gateway: 192.168.1.111

7.3 Device Data File (GSDML)

The General Station Description (GSD) File de-
scribes the 10 device properties. The GSDML
File (GSD Markup Language) is written in XML
based language. It describes for the 10 data,
structure of cyclic data transfer between PLC
and slave. Each nonconformance in size and
structure of 10 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. isdistributed by Parkerandis available online at
The latest PQDXXA-Z10-PROFINET GSDML file  par-ker.com/PMDE.

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

Project Edit View Insert Online | Options |Tools Window Help

5F Y B save project a M = 0| Y setings

Support packages

- Manage general station description files (€
Devices —
5tart Automation License Manager

| o

ﬁ Show reference text

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

Manage general station description Tiles
Installed G5Ds

GSDs in the project

Source path: | C:\Users\REDIDes ktoplGSDMLS | B

Content of imported path

E File Version | Language Status Info
[ GSDMLV233FARKER-FUMP-CTRL20.. V233  English, German Alreadyinstalled Hydraulic cantroller

(<] I =]

Delete H Install H Cancel |
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The PQDXXA-Z10-PROFINET appears in the
hardware catalogue accordingly for imple-
mentation in the network under:

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

Options (2

d|F

2

e | Catalog E

]

‘(SEE rchz ‘E i

[ Filter Profile: | <All= |' =L

o

» [l Controllers =
» [ HW

» h PC systems
3 ﬁ Drives & starters
» [ Network components
» [l Detecting & Menitoring
» [ Distributed 1i0
» [l Power supplyand distribution
3 h Field devices
- ﬁ Other field devices
» [ Additional Ethernet devices
~ [l FROFINETIO
~ [ Controllers
~ [ Farker Hannifin
- h PUMP-CONTROLLER
[l femwerr
» [ Drives
» [l Encoders
» r_f. Gateway

s|oo} auluQ E”

saleIq] E” syse] Kii

» [l Ident systems
¥ h sensors
» [l PROFIBUS DF

+ | Information

Device:

—

-—

. Parka]

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

Hydraulic controller

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

7.3.2 GSDML installation — STEP 7

Navigate to the GSDML Manager and point to
source path of the just downloaded GSDML file,
selectthe file in the contentlistand press install

HW Config - [SIMATIC 300 (Configuration) -- ParkerProfinet]
@l) Staton Edit Insert PLC View | Options Window Help

D@ e-8 By G| ae Cstre=-

Ctri+Alt+E

Speciy Module
Configure Network
Symbol Table

Report Sys!

Ctrl+Alt+T

Error

it Catalog Profie
Update Catalog

Install HW Updates ..
Install GSD File

Find in Service & Support. ..

I E— ]

Install GSD Fiies: from the directory -
[FAPOD:44-PROFINET-Z1NGS DML Browse
File: Release “Wersion | Languages

Install | Show Log Selest All Desslect Al

Close Help

The PQDXXA-Z10-PROFINET appears in the
hardware catalogue accordingly for imple-
mentation in the network under:

PROFINET IO\Additional Field Devices\
Controllers\PUMP-CONTROLLER\GTW-PFN.

Profile: IStandard

al ]ﬂ“ PROFIBUS DP

22 PROFIBUSPA

B8 PROFINET 1D

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 HI Station

e [ - [ -

Parker Hannifin Manufacturing Germany GmbH & Co. KG
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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 Ox3fff
for 100 %.

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

A “1”7 at control and status bits mean an activa-
tion 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
ENABLEP 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 TYPEF (no function with mounted p-Q block).

ENABLE RAMP

ENABLE PL activation horse power limitation
(horse power command neces-
sary)

readout command of chosen
parameters lower limit at REA-
DOUT PARA while performing a
PARAREAD

readout command of chosen
parameter upper limit at REA-
DOUT 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 up-
per limit gets submitted instead
when performing READLLIM /
READULIM.

activates the parametrization via
Bus. The deactivation of ENAB-
LE is necessary.

activation ramp function

READLLIM
READULIM

PARAREAD

PARAMODE
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NOTICE
Do not parametrize your controlinan unsafe
state of your machine or application.

PARAVALID Transfer of the chosen parame-
ter.

Monitoring of the field bus com-
munication: The internal moni-
toring 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.

LIVEBITIN

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 controlis 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

Parker Hannifin Manufacturing Germany GmbH & Co. KG
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XP ERROR error pressure sensor frequent bit transfer.

IP ERROR error pressure valve 7.4.4 Actual values and other outputs toward
IQAERROR error displacement valve (coil A)  the fieldbus:

1QB ERROR error displacement valve (coil B) STATUS WORD  operating status and other

DERROR internal data error conditions

CHKERROR check sum error in the field bus XQ FEEDBACK  actual value displacement
communication XP FEEDBACK actual value pressure

BUFFEROV error while processing the field XL FEEDBACK actual value horse power
bus communication (overflow) limitation

PARA ACTIVEparametrization mode active READOUT PARA read parameter value

PARA READY parameter value has been taken
over correctly. This bit gets
reset with the reset of PARAVA-
LID.

LIVEBIT OUT Monitoring of the field bus
communication: Feedback on
LIVEBIT IN.

The master slave communica-
tion is also monitorable at the
machine control side with this
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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
i § Reserve
S 4 D?splacement command Hi int 0... OX3FFF 0... 100 %
6 5 Displacement command Lo
7 6 i
| e commane 1
9 8 Horse power lim. command Hi int 0. OX3EEF 0. 100 %
10 9 Horse power lim. command Lo
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 31 Parameter index (address) Lo
m 38 Parker Hannifin Manufacturing Germany GmbH & Co. KG
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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 Readout of chosen parameters lower limit at READOUT
PARA in conjunction with PARAREAD command

5 4 READLLIM Readout of chosen 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
8 2 Reserve (Status word)
Vi us w
4 3
4 B B
5 D!splacement command Hi int 0... Ox3FFF | 0... 100 %
6 5 Displacement command Lo
7 . .
6 D!splacement actual value Hi int 0... OX3FFF | 0... 100 %
8 7 Displacement actual value Lo
9 8 | Control error displacement control Hi ) o
10 9 Control error displacement control Lo int 0... Ox3FFF | 0... 100 %
1 10 | Correcting variable displacement control Hi int 0... 0xC0O01 +/- 100 %
12 1 Correcting variable displacement control Lo 0... Ox3FFF °
13 12 | Pressure command Hi .
14 13 Pressure command Lo int 0...0x1770 | 0,1 bar
15 14 | Pressure actual value Hi .
16 15 Pressure actual value Lo int 0...0x1770 ) 0,1 bar
17 16 | Control error pressure control  Hi int 0. 0x1770 | 0.1 bar
18 17 Control error pressure control Lo ’
19 18 | Correcting variable pressure control  Hi ) 0
20 19 Correcting variable pressure control Lo int 0... Ox3FFF | 0... 100 %
21 20 | Displacement limit horse power lim. Hi : o
22 21 Displacement limit horse power lim. Lo int 0... Ox3FFF | 0... 100 %
23 22 | Displacement sensor signal Hi )
24 23 Displacement sensor signal Lo int 0... 1000 0,01V
25 24 | Current to displacement valve Hi int -2720... A
26 25 Current to displacement valve Lo 0...2720
27 26 | Current to pressure valve Hi )
28 27 | Current to pressure valve Lo int 0...2720 mA
29 28 Read parameter value Hi )
30 29 Depending
long on chosen
31 30 parameter
32 31 Read parameter value Lo
m 40 Parker Hannifin Manufacturing Germany GmbH & Co. KG
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7.6.2 Definition Status word

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

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 displace-
ment 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 [P ERROR Error pressure valve
5 4 XQ ERROR Error displacement sensor
6 5 XP ERROR 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:

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

Ensure a safe state and position of your ma-
chine 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).

- The selected data will be send with the PA-
RAVALID (0) bit. The corresponding slave
feedback about the successful parametri-
zation is the PARA READY (7.6.2) bit.

- Text parameter need to be selected with a
corresponding number shown in the para-
meter 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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Series

Digital Pump Control Module
PQDXXA-PROFINET-Z10

7.7.2 Parameter list
Nr. I['I-:IC:E‘;X] ::r:)dEecx] Parameter Range Comment
1 0x2001 8193 PVSEL 0x1... OxF 0x1="16¢cc”... xF="CUSTOM”
2 0x2002 | 8194 TYPE 0x1... Ox4 Ox1="F"... 0x4="S"
3 0x2003 | 8195 CO 0x1... 0x2 0x1="FP/UP”, 0x2="FD/UD”
4 0x2004 | 8196 DS:P_VALVE | Ox1... 0x2 0x1="11", Ox2="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 | O0x2016 | 8214 Q:CORR 0x0... Ox3E8
1 0x2021 8225 AQ:UP 0x1... 0x927C0
12 | 0x2022 | 8226 AQ:DOWN 0x1... 0x927C0
13 | Ox2023 | 8227 AP:UP 0x1... 0x927C0
14 | Ox2024 | 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”, Ox2="C”
18 | Ox2028 | 8232 AIN:XP 0x1... 0x2 0x1="V”, Ox2="C"
19 | Ox2031 8241 CQ:FF 0x0... 0x2710
20 | Ox2032 | 8242 CQ:P 0x0... 0x2710
21 0x2033 | 8243 cQ:l 0x0... 0x7530
22 | 0x2034 | 8244 CQ:l_LIM 0x0... 0x2710
23 | 0x2039 | 8249 CQ:IC 0x0... Ox3E8
24 | 0x2036 | 8246 CQ:D 0x0... 0x4B0
25 | 0x2037 | 8247 CQ:T1 OxA... 0x64
26 | 0x2041 8257 CP:FF 0x0... 0x2710
27 | Ox2042 | 8258 CP:P 0x0... 0x2710
28 | 0x2043 | 8259 CP:l 0x0... 0x7530
29 | 0x2044 | 8260 CP:l_LIM 0x0... 0x2710
30 | Ox2045 | 8261 CP:IC 0x0... 0x2710
31 0x2046 | 8262 CP:D 0x0... 0x4B0
32 | Ox2047 | 8263 CP:T1 OxA... 0x64
33 | 0x2051 | 8273 CQ:MINVA 0x0... Ox3E8
34 | 0x2052 | 8274 CQ:MINVB 0x0... O0x3E8
35 | 0x2053 | 8275 CQ:MAXVA 0x12C...  OxAAO
36 | Ox2054 | 8276 CQ:MAXVB 0x12C... 0xAAOQ
37 | 0x2055 | 8277 TRIGGER:Q 0x0... 0xBB8
38 | 0x2056 | 8278 OFFSET:Q OxEC78 0x1388
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Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

Nr. I[rI:IdEexx] ::B(:Eecx] Parameter Range Comment

39 | 0x2061 | 8289 CP:MINV 0x0... O0x3E8

40 | 0x2062 | 8290 CP:MAXV 0x12C... 0xAAO0

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... Ox1E

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... Ox1E

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

52 | Ox2222 | 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
deployable at SIEMENS programmable logic
controllers (PLCs). The software “Totally inte-
grated Automation Portal” (TIA - PORTAL, min.
V 13) or Step 7 (min. V 5.4.) are necessary. The
mentioned software need different file types

which lead to multiple source files.

Two function blocks are available for the com-
fortable integration and direct modules use out
of the PLC user program. Following sections
showing installation into the PLC user program
and necessary configurations

PQDXXA_PFN.scl

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

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

- Driver -

PQDXKA_PPN_TIA_ PQDXXA_PFN.awl

comfortable way of
parametrization.

Introducing I/Os and KLASSIK.scl
according scaling
- Parametrization -
Introducing a PQDXXA PARA.scl PQDXXA_PARA.awl

Latest versions are available for download at:
parker.com/pmde — support — software downlo

ads
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8.1 Function Block — Driver
8.1.1 Common Properties

The driver function block 1I/Os 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 summa-
rized in the structure PAR_CHANGE_IN
(usage optional)

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

+ Input DEV_ID requires the hardware identi-
fication of the I/0O module (TIA Portal)

+ Theinputs ADR_IN / ADR_OUT require the
start addresses from the hardware identi-
fication (Step 7 classic))

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

A detailed information about the commu-
nication error can be retrieved from the
output BUS_ERROR_CODE

BUS ERROR CODE
Nr. Bit Function
1 0 Internal data error (DERROR)
2 1 Error in Checksum PROFINET (CHKERROR)
3 2 Data overflow PROFINET (BUFFERQV)
4 3 Error incoming Messages (access to input address, module SPS)
5 4 Error outgoing Messages (access to output address, SPS module)
6 5 No Data transfer (WATCHDOG)
7 6
8 7

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

44

NOTICE

In case the BUS communicationis failing or
interrupts, the modules feedbackis notreliable.
Inmost cases the feedback gets frozen. If those
feedbackvalues control further process related
functions, the Bit “BUS_VALID” should be evalu-
ated and maneuver the entire system to a safe
state with alternative values.
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8.1.2 Implementation with TIA Portal

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

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

- 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

EXAMPLE-PROJECT » Devices & networks

e
CH
[

% Metwork

¥ ] EXAMPLE-PROJECT
B Add new device

o Devices & networks — gtw-pin u
"""""""" CPU1215C GTW-PFN
» [ PLC_1 [CPU 1215C DC/DCIDC] m
= E Ungrouped devices EECSIE
~ [ gtw-pfn [GTWPFN]
ﬂ'f Device configuration e
PN/IE_1

HMI connection

ﬁ Online & diagnostics
g8 gow-pfn [GTVHPFN]
Il o321
v gk Common data
] Eﬂ] Documentation settings
3 p_@ Languages & resources
] n_m Online access
3 p_w Card Reader/USE memory

+ Check if the 32 byte 1/O has been installed correctly under device and network (Device view).

Addresses are assigned automatically.

EXAMPLEPROJECT + Ungrouped devices b glvepln [GIVHPER]

| Topatagy view [ Network view I Device vie

EIEN A ERE]

it (g omrr

W .. odule
e emet 3 =
I Add new device I L)
b Devices & networks
» (o PLC_1 [CPU 1215€ DEBODE]
~ i Ungroupedd devices.
= [ grephn [Grwern)
[} Devicr canfquration
4 Online & disgnostice
s arph [CTwe]
Mros21
» T4 Comman dot
» (£ e

o321

» [ Languages B reseurces
+ T Oline nccess
» (g Card fesde s memory

| Device overview |

b Milterace 0

fack (st taddress Qeddress Type  Arscleno. |Firmwere |Comment
] WP 21690009 31
OFROHNET gowptn

1 8.1 6899 W3

+ IncaseaS7-300or S7 - 400 is used the In- and output addresses are necessary in a subse-

quent step of implementation.

|E Topology view

”bﬁ, Network view

“ﬁf Device view |_

Device overview

w Module Rack | Slot | address | Q address | Type
~ gtw-pf 0 0 GTW-PFN

Articleno. | Firmware | Comment

21690009 3.1

} PNinterface O O PROFINEL—""" tw-pfn
0321 o 1 68.99 68.99 |32
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Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

+ Check for automatic hardware identification at the 32 byte I/0. The hardware identifier is
important when using a S7 — 1200 or S7 — 1500 in conjunction with the function block for para-
metrization. The hardware identifier is needed again when implementing the function block.

& Topology view | Network view

|B¥ Device view ||

[ D

d | [ommer T+ = B (Gl S

Device overview

Akl no. | Firmmare |Comment

= Genenal

W medule Rack |siot Faddress |0 acdress |Type
A e T = - qrunm o o G 21890009 31
:;"""”‘:“”' . b Fumtersce 0 OROANET grwph
» [ e 1 [our215¢ o0o0mc] ’ it B
» 1 Unipouped devices
- [ awern) —
I Orice confgunson —
& oniine & dingnostics
Rl £ ——
Mot
-
Lal
» (@ Language: & rescurces
+ ' Oline aceess - ~
b (4 Cord BeadenUSE memary <[=] 2] (100~ 2 B el |
¥ | drroperties  [*into. @] % Diagnestics
| Generai [ 10 tags | System constants | rems

Catalog mfomaton Hanore

Hardwere internupts
UG addresses
Masdware idenster

« Thedriver function block is delivered in SCL format (File: PQDXXA_PFN.scl) and need to be instal-

led in TIA Portal as external source file.

Devices
] = B |rw nework 1} Connections [HMiconnection  [+] B 55 G [[H| &
B Gffnen ==
Neme -
~ [ EXAMPLE-PROJECT (Fe) ~ [+ ][ scis o
B Add new device — —
ah, Devices & networks Organisieren v Neuer Ordner = 0 @
-~
' m PLC_1 [CPU 1215C DCDCIDC] T A Name Anderungsdatum  Typ GroBe
[IY Device configuration ~f ey
%) Online & diagnostics B Desktop = g -5 2018465 LLKE
» [zl Program blocks & Downloads | [ PQDXXAPFNscl 040520181152 SCL-Datei 12KB
» (@ Te % Zuletzt besucht
rrrrr =
’\ ) Bilder
» L@ PLCdatn types [ Dokumente 3
» [ Watch and force tables & s T
» [ig Online backups bl
b [ Traces B videos
» [, Device proxy data
1™ Computer
] PLCalarm textlists &L Lokaler Datentréger (|
» [l Local modules. s Windows (D)
» [ Distributed 1i0 e Wechseldatentrager (E_|
» i Ungrouped devices
i ~
» s common dats G Netrwerk -
» [5]) Documentation settings
» [ Langusges & resources Dateiname: PQDXXA_PFN.scl - ud) v
» [ig Online access. Abbrechen
» (5 Card ReaderlUSB memary

46

Pump & Motor Division Europe
Chemnitz, Germany

Parker Hannifin Manufacturing Germany GmbH & Co. KG




Bulletin MSG30-3256-INST/UK Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

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

Project tree m 4

~ _] EXAMPLE-PROJECT
B Add new device
i Devices & networks
~ [ PLC_1 [CPU 1215€ DUDTIDC]
Y Device configuration
%) Online & diagnostics
~ [ Program blocks
B’ Add new block
& Main [0B1]
» [§ Technology objects
~ [ External source files
[ ~dd new extemal fle

PODXA PRI scl

v ia| oOpen
v (@ Culax
r & CerlaC
) curls
v @

=K Delete Del
P pename F2

= | & Goonline curl+k

fline Cerl+M

h7h'71.

Generate blocks from source )
=
ut

P ToTTTET T
Call structure
Assignment list

ties AltsEnter

« 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.

JECT » PLC 1 [CPU 1215€ DUDUDC] » Program blocks » PQDXXA_PFN [FB1]
Devices
% = g .= = MGl & 7% G =
PQDXXA_PFN
~ [ ExAWPLEFROIECT Nane Data type | Offset | Default value |Access...| Writa... |Visible .. Setpoint | Comment
B Add new device 1@ v input
i Devices & networks. ER ENABLE Bool ~ ~ ~ Freigabe des Systems / Enable the System
~ (@ PLC_1 [cPU1215cDODEDT] | <@ = ENABLE_P Bool ™ ~ Aktivierung des Druckreglers | Activation of the Pressure Controller
Y Device configuration 4 @@= ENABLE_RANF Bool ~ ™ ~ Aktivierung des Rampengenerators | Activation of the Ramp Generator
4/ Online & diagnostics. 5 a@-s ENABLE_PL Bool =] ™ ~ Freigabe der Leistungs begrenzung Gber den Feldbus | Enable the Power Limitation via Fieldbus
= [l Program blocks - wo Real =] ™ ~ Schwenkwinkelsollwert [%] | Displace me nt Command Value [%]
B Add newblock 7 @n w Real =] ™ ~ Drucksollwert [bar] | Pressure Command Value [bar]
as w Real =] ~ ~ Leistungssollwert [%] / Horse Power Command [%]
@ % b PARCHANGEIN  Struct =] ~ ~ IStructure Inps hange.
as DEV_ID HWLIO - ~ ~ HW-Kennung des E/A- Bereichs | ID of the 110 Module
» [ Technology objects 11 4@ v Output
~ [} External source files nas BUS_VALID Bool Buskopplung liefert giltige Werte / Bus Connection Delivers Va lid Informa tion
& Add new external file as BUS_ERROR_CODE  Byte Fehlercode zur Diagnose | Error Code for Diagnosic
1) PQDXKA PFNscl 4@ EROR Bool Sammelfehler ] Comman Error Bit
» g PLCtags s F_ACTIVE Bool Druckregler aktiv | Pressure Controller Active
» [ PLC data types. 6@ POVER_LIN Bool Leistungsbegrenzung Aktiv | Horse Power Limita tion is Active
» [ Wistch and force tables vas READY Bool Allgemeine Betriebsbereitschaft | Operational Readiness
» [ig Online backups 1B@e IQA_ERROR Bool Fehler Magnet A Error Solenoid A
» (G Traces RERS IQB_ERROR Bool Fehler Magnet B | Error Solenoid B
» [ii, Device prowydata 20l@=  PEROR Bool Fehler Druckventil | Error Pressure Valve
& Program info 2@ XQERROR Bool Fehler Schwenkwinkelsensor | Error Displacement Transducer
PLCalarm text fsts 2@ XF_EROR 8ol Fehler Drucksensor | Error Pressure Trans ducer
» [ Local modules B @ HW_ENABLE Bool Enable Eingang des Moduls an PINS | Enable Input of the Module at PINS
» [ Distributed 110 24l@= wor Real 300 00 I Command Value [%] Feedback
» kg Ungrouped devices 5@ xQ Real 340 00 / / 4 Schwenkwinkelistwert [%] / Displa cement Actual Value [%]
» g} Common data %@ EQ Real 380 00 7 7 4 Regelabweichung Schwenkwinkel [%] / Control Error Dis placement [%]
» [5]) Documentation s ettings 27l w Real 420 00 7] 7] 7] Stellsignal Q Ventil [%] | Control Signal Q Valve [%]
» [§ Languages & resources 2Bl@ wre Real 460 00 7 7 4 Drucksollwert [bar] Rickmeldung / Pressure Command Value [%] Feedback
» [jg Online access 2@ X Real 500 00 7) 7) A Druckistwert [bar] | Pressure Actual Value [bar]
» [ Card ReaderiUse memory 0@ e Real 540 00 7) 7) A Regelabweichung Druck [bar]  Control Error Pressure [bar]
sl w Real 7] 7] 7] Stellsignal P venil[] Control Signa! P Valve [%]
Sl@e x Real 7] 7] 2 durch Leistung %] Power [%]
Sl xor Real 7] 7] 2 Schwenkwinkelsensorsignal V]! Bisplacement Sensor Signal [V]
sil@= 1 Real 7] 7] 2 [mA] 1 Solenoid C [mAl
sl Real 7] 7] 7] Magnetstrom Druckventil [mA] | Solencid Current Pressure Valve [mA]
56|40 = b PARCHANGEOUT Stmuct 780 7] 7] 7] Istructure Outp cter Change
57 <@ v mout
58| = =
0l > s
< m 153 BN i
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+  The Function blockis 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 m <

Devices s

| PQDCA-PROFINET-Z10 ]

Name Langusge: FBD [~]
— e wmber [ T3]
B¢ Add new device B
QOrganizatin () Manual

i Devices & networks
L block
~ [ PLC_1 [CPU 1215C DO/DCIDC] (® Automatic
Y Device configuration

%/ Online & diagnostics #
Description:
FB r

Functions are code blocks or subroutines without dedicated memory.

Function block

4 Mein [0B1]
48 PQDXA_PFN [FB1]
» [ system blocks '_
» [3 Technology objects EC

» [ External source files
» [ PLC tags
» () PLC data types

Function

¥ [ Watch and force tables
» [ Online backups E
b [ Traces B
» [ Device proxy data Data block
&8} Program info e

%] PLC slarm textlists - : :
» [ Local modules > \ﬁ information

. .
b (@ v o 1 s newendpen

» [i3 Ungrouped devices

+ 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.

EXANMPLEPROJECT » PLC_1 [CPU 1215C DUDUDC] » Program blocks » PQDXXA-PROFINET-Z10 [FC1]

Devices

i} @ b = =% e & G =
PQDXXA-PROFINET-Z10
Hame Hame Data ype Defaultvalue | Comment
+ ] EXANPLEFROJECT i@~ mput
W Add new device T
o Deviees & networks s o A4 -l o 4]
~ ([ PLC_1 [CPU 1215C DODCIDC] .
Y Device configuration A iz
Ao t
~ [ Program blocks
Ee] Erodaiblock ~  Network1: o ;
I Add new block Call options X
W Cylic interrupt [0830] Comment Data block
& b 051 neme  [OOERNGNOE  [7]
B PODXAPROFINETZ10 [FC1]
B e [ [

I PQDIGA PRI [F81]
» 5 System blocks

» [3 Technology objects

¥ @} External source files

» [ PLC togs

» [ PLC data types

» 5 Wistch and force tables

+ [ Online backups.

Single
instance

O wsrus!
@® automatic

Ityou call the function block a5 a single instance, the function
biock saves ts data in its own ins tance data block.

b B Taces
=

5, Device proydata

-»E-v
B
Forameter

4 program info
£ FLC slarm textlists
» (38 Local modules
» (39 Distrbuted 10
» /&2 Ungrouped devices

» (&) Documentation setings
b=
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Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

- The just created block appears unconnected. The Hardware identifier needs to be entered at

DEV_ID.

Devices

%
2k

MName
¥ _] EXAMPLE-PROJECT
B Add new device
iy Devices & networks
7 F*n PLC_1 [CPU 1215C DC/DC/DC]
1 Device configuration
'] online & diagnostics
~ 5! Program blocks
B Add new block
2 Cyclic interrupt [0B30]
4 Main [OB1]

2B PQDXXA-PROFINET-Z10 [FC1]

4B PQDXXA_PFN [FE1]

@ PQDXXA_PFN_DB [DB1]
b g System blocks
[ Technology objects
External source files
r% FLC tags
[ PLC data types
[ Watch and force tables
[ online backups
rﬁ Traces

[, Device proxy dats

& Program info
\E] PLC alarm text lists
~ [l Local modules
;l FLC_1 [CPU 1215C DCIDCIDC]
~ [ Distributed 10
7 % FROFINET IO-System (100): PMIE_1
8 gev-pn [GTWHRFN]
» & Ungrouped devices
» (4§ commen data
» 5] Documentation settings
» F‘_@ Languages & resources
= [1g Online access
Y Displayhide interfaces
» [ COM[RS232/PPI multi-master cable]
» Eﬂ PCinternal [Local]
» [ usB [s7UsE]
» Eﬂ TeleService [Automatic protocol detection]
_D_[\'w Card Reader/USB memory

FEFEH

0

& »=1

=

¥ Block title:

Comment

[>]

-

Network 1:

Comment

-4

[l

%81
*PQDXKA_PFN_
D"
%WB1
“PQDXXA_PFN"
BUS_VALID — -

BUS_ERROR_
CODE

ERROR — —
P_ACTIVE — —
POWER_LIM=— -
READY — .-
IQA_ERROR — .-
IQB_ERROR — .-
IP_ERROR — -
XQ_ERROR — -
XP_ERROR — -
HW_ENABLE —

WQFB

XQ

EQ

ugQ

WPFB

XP

EP

up

+ When using a S7 — 300 or S7 — 400 the 1/O addresses from the hardware overview need to be

entered at ADR_IN and ADR_OUT.

PAR_CHAMGE_
.
256 — ADR_IN
256 — ADR_OUT
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+ The function (here: PQDXXA-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.

Project tree M 4 |"Addnew block %

Devices Name:

o | Cyclic interrupt ]

i
Name & Frogram cycle Language: FBD [~]
- Starty
L :!E — Number R E
B¢ Add new device upt
i Devices & netwarks Organization & Cyelic interrupt (O Menual
Ia block —
~ il PLC_1 [CPU 1215C DO/DC/DC] P @ Automatic
[If Device configuration — & Time error interrupt
Gyl e (s
% Cnline & diagnestics !- & Disgnostic eror interrupt
& Pull or plug of modules T
il EB P

Rack or station fail
. E pEosaraimimiime A" Cyclic intermupt” OB allows you to start
Function block & Time ofday programs at periodic intervals,

Vet tosTT
L & Stetus independently of cyclic program execution.
Simen ial — & Updas The intervals can be defined in this dialog or

} [ system blocks peats in the properties of the OB.

» [ Technology ebjects '_ & Profile

» [ External source files FC & MCinterpolator
[a & MCServe

b o Function & NCPres:

» [ PLC data types reSenve

» [5al watch and force tables — & MC-Postsenvo

» [ online backups
» [ Traces E
» [, Device proxy data B
Program info Data block
] PLC alarm teselists more...

» [ Local modules
» [ Distributed li0

b 2 U doices U

» [4h commondata

> | Additional information

+ If the function block for parametrization (section 8.2.3, page 59) 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:
Comment
MOVE
%DB2.DBD14
*PQDXKA_PFH_
——EN Do+
%MD320 T gH;v LEJN- MOVE
“PARAMETER_ o ARVA
o 2 “ramota
1 DB" PAR
CHANGE_IN
WAD300 c A
“PARANETER 1 oum ADDRESS A WDBZDEXIBO  %DB2DBX220
ADRESS 1y PRI PRI
CHANGE_IN.
oan PARAMGDE
0.4
*PARAMODE_ - - J— %0B208X22.1
PARAVALID® — 3¢ - | FQ DijFN,

W340.0
“PARAMETER_ =

READ —m 3t —_— —
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Series PQDXXA-PROFINET-Z10

8.1.3 Implementation with Step 7 Classic

+ Import the GSDML file as described in section 7.3.2, page 35.
- Insert a PROFINET IO System:

[112 HW Config - [SIMATIC 300 (Configuration) -- ParkerProfinet]

@) Station Edit Insert PLC View Options Window Help
DB & (e dda DD BN

Chrl4+C

Chrl4S

Wisconmect [Master System
Waster System [sochronous Mode
10 1

Disconmect PROEINET IO System

PROFINET IO Domain Management. ..
:[:l 0 UR PROFINET IO Topology...

<

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

FlJ-,E HW Config - [SIMATIC 300 (Configuration) -- ParkerProfinet]

E“] Station Edit Insert PLC View Options Window Help

D@8 §(8|| e dalHe %8 e

=(0) UR
| 1 -

2 CPU 314C-2 PN/DP

X7 MPLDP _— .

¥ A0 Profinet: PROFINET-I0-System (100)
X2PIR Port 7

X2P2R Por 2 -

25 DI24/D016 (1) gtw pfn

£ AIR /AT ;I
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+ 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:

=1
1 -
2 Eﬂ CPU 314C-2 PN/DP
X7 MPLDP X
X £ Profinet: PROFINET-I0-System (100)
X2PIR Port T T
X2P2R Port 2
25 DIZ4/DOTE ozt
-z TR =l
ﬂ:l [1] gtw-pin
Slot Module Order number | address [ address Diagnostic address: Comment
£ Woitoi il SRS FLLET

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.

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

=-£28 ParkerProfinet
SIMATIC 300
CPU 314C-2 PM/DP

Cirl+X
Copy Ctrl+C
Paste CEr|

SCL source
— = SCL compile control file
ame
i i GRAFH source
Object Properties...

Special Object Properties

+ Editthe 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:

Z:; ParkerProfinet -- C:\Program Files\Siemens\step7\s7proj\Profinet _(ol x|
B ParkerProfinet (T3 Sources |23 Blocks Symbole

B SIMATIC 300
=] CPU 314C-2 PN/DF

=E1) 57Fragiam
0 Souces e
& Blocks &% Symbol Editor - 57-Program (Symbole) Py ] 9

Symbol Table Edit Insert Wiew Options Window Help

EH S| 8w o o [Asms =% | w2

81 57-Program (Symbole) — ParkerProfinet\SIMATIC 300\CPU 314C-2 PH/DP -(o] %I
Status | Symbol ¢ Address | Datatype | Comment

1 PODIXA_PARA FB 8 FB 8

z PQDIXA_PFN FB 7 7|

3

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

& ParkerProfinet -- C:\Program Files\Siemens\Sten7 \s7proj\Profinet =0l x|
=& ParkerProfinet 2] e > " S
E-EJ SHATIC 300 Quen Clbject™ S 55
EN: el cut culix
=53 57-Program Copy cirl+C
(&) Sources Paste Clrl
€ Blocks
Delete Del
Insert New Object »
Rename F2
Object Properties. .. Alt+Return
Special ObjectProperties 3
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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:

ens\Step7\s7proj\Profinet
=28 ParkerProfinet Created in language Size in the work)
SIMATIC 300 59 Sustemdaten
CPU 314C-2 PN/DP o 0B FED
=6 E-F;rogram THFET PODX<4_FFN 5TL
ources
zl
General - Patt 1 | General - Part 2 | Calls | Attibutes |
Name and type: IDB‘I IInstance DB j I 'l
Symbolic Name: |
Symbol Comment: |
Created in Language: DE i
Project path: I
Storage location
e |C:\Program Files\Siemens\Step7's 7proj\Profinet
Code Interface
Date created: 11/05/2018 01:44:16 PM
Last modffied: 11/05/2018 01:44:16 PM 11/05/2018 01:44:16 PM
Comment: d
=

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.

Object name 3 ymbolic name Created in language Size in the

SIMATIC 300 B Systomdaten
CPU 314C-2 PN/DP = 0B FED
S?-I’Jogram O FET 2QDs_PFH 3TL
B Sources
(oo Efnn
Cut Cirl+%
Copy Chrl+C
Paste e
Delete Del
Insert M ] Organization Block
PLC ¥ Function Block
—
Datz Block
Compare Blocks. .. D:E T
Reference Data
P — . variable 1able

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

EI--% ParkerProfinet Object name Symbolic name I Created in language | Size in the work me... | Type

= 5IMATIC 300 &) 5ystemdaten - SDB
=+ [l CPU 31402 PN/DP @081 FEBD 80 Organizati
-0 S7-Frogram =BT PODME_PFN STL £735  Function

-{B] Sources

“-{gH Blocks

Properties - Function x|

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

Name: FC1
Symbolic Name: PQDXXA-PROFINET-Z10

Symbol Comment: I
Created in Language: FED -
Project path: I
gﬁ:ﬁmm IC:\F‘mgram Files*Siemens".Step s 7proj\Profinet
Code Interface
Date created 11/05/2018 01:40:42 FM
Last modified 11/05/2018 01:40:42 M 11/05/2018 01:40:42 PM
Comment: =

=
Cancel 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:

m FC1 -- "PQDXXA-PROFINET-Z10" -- ParkerProfinet\SIMATIC 300\CPU 314C-2 PNfDP\..\FC1

[
[E
[E

[

[#

[

[

[

[

[
[+-{£#] Floating-paint fct.
[
[

[

[

[

[

- B New network
{3 Bit logic
(] Comparator
(25| Converter

H-(£3] Counter

| DB call

(5] Jumps

+-{z1] Integer function

{36 Program control
(@ ShiftjRotate

| Status bits

- (@] Timers

{35 Word logic

[=)-{£H FB blacks

-4+ FB7 PQDXXA_PFN
(g FC blocks

t-[LH SFB blocks

#-[£H SFC blocks

- il Multiple instances

|Contents ©f: 'Enviromment)\Interface'

B Interface = |Name
LG IN =1 ‘IN
FCl : Title:
(Comment:
EENetwork 1PESESEE
DBl
FB7
"PQDXXE_PFN”
BUS_VRLID fm, ,,
—EN
BUS_
—ENABLE ERRCR
CODE |-, ..
—|EmaBLE P
ERROR |-, . .
ENABLE_
—{raMr P_BCTIVE |- ..
= ENABELE PL POWER_LIM f= .
—{wn READY |- ..
—{WE IQR ERROR (...

The function (here: PQDXXA-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.

O

AIE AN

(=i}
=i
0B32:
0B33;
0B34:
0] UR
ﬂ W 0B35:
j Module Order nurnber OBE
CPU 314C-2 PN/DP_ |GES7 314-6EHD4-0ABL OBET:
MRS OB
FRAT
Fiw?
Flwts
LDAALADITE

S

Properties - CPU 314C-2 PN/DP - (R0/S2) x|
| Diagnostics/Clock I Protection | Communication I Web |
General I Startup | Synchronous Cycle Intermupts |
| Cycle/Clock Memary I Retentive Memory I Intemupts I Time-of-Day Intemupts ~ Cyclic Intemupts

Priarity
N
P
F
o
IT
IT

"o
o
o

Unit Process image partition

T
T

bt
RRRRAAN

3
o
A4

:

Cancel elp
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8. 1.4 Practical module start-up

After implementing the module GSDML and im-
plementing 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 “Online & diagnostics” function, direct to
“Assign PROFINET device name” and update
the list of devices which same type as the pump

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

can be started up in the BUS environment.

controller module. Assign the name after the
module has been shown up. Thisis “GTW-PFN”
by default or another name you have assigned
in the offline project.

+ The LED flash option is visible at the ERROR
light.

2 |- casnaster 7
2= Genenal Hosign PROFINET device name.
name
= (3 PLEY 0P 1215€ DUDAIDC) B0~
" B s cantgunion 5 o e e
% oiine 8 dsgnostes ROPETdevice rame: | g -
- o Program biscks g oerce St
gt ° | cEmreeETEES, 2 | haic
= e gt [o830] ° it - Online access
& winfoe1] [ Type of the PGRC interdoce:  |§_riae T=]
& S [08100] ° PGPCinterce: (B e ) Fihernet Connesoon (218101 -l
B ACHENDLNG_PARA T8 [FC1] °
°
e" Device fier
‘. 57 Sl shaw devices ofthe same gpe.
3
H 1 ol shom devices mh bad porameiessetings
7] nlysho devices minout rames
Accassibe devices in the nesasrk:
™ : - — S 5
4 .&n GoreraTenes  fompconie = R
» G aees
+ [ Desice proy dooa
9 #regram inko
& PLC larm st <1 5 >
» (38 tecal moguins [ Dot @ wsanenst 3 'm.,mD
T o - — _—
= §d PROFINETIO System (100): PHIE_Y [ o 5 s
S e (G i 3 5
G| open == =
Openimnen edier
<l
= BB AR | 7 Cttranics Aosign PROFINET device nama.
— Ciagnastic st
. S e ]
z = RO Tt Contigured PROFINET device
10 conmaer o
PROTHET device name: [ grerp -
= Eshernetaddress L
ae Hewrerk comecsan Deikenpe: G
TR Online access
L Cemmunicaticn diagn g il KD =
o PRORNETIO diagnastics PG imeetacer (W i) Emernet Camnecnen 1219.U 1ea
- + Dorin
- sarp 08100 o|iff ™ s Device Thter
B A NDUSSG_PARA_DB [5C1 ]| ° Syl Eddeesk
= Lrns - TR ) Gty show devics afhe same tpe
PG H Besetio Betorysetings ] Oy o devices wich bad paramerer secings
= PO PR ) ° )Gy shevw devices wihous names
L ]
H 2
i e MAC addhots Deice  PROSINEY device narme St
B o000 O1E11ETE999 PUmBCe.. cph @ox
L]
BT
oy pregram it
& Aicalam wa b
+ [ Local medules ]
[ Disibuted vo ]
* B PROPMETIOSysvem (100) PHIEY
¥ grovph faveri] ]
» £ ML [6T7700 Bosic )
+ Yt Ungrosped devkes =
<] = 2
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ASSIGN IP address —

+ The module will also start up with unassigned
IP. The IP assignment is done in the same
“Online & diagnostics” function. Below shown

NST/UK

TIA Portal

is build up.

picture describing the procedure to assign the

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

IP properly. Sometimes a restart of PLCs run
mode ensures that the initial communication

]

Name
=
I Add new device
i Devices & networks
~ [ PLC_1 [cPU 1215 DEIDCIDC]
REeren
% Online & disgnostics
~ Il Program blocks
I Add new block
& Cycicintermupt [0830]
& Vain [081]
& Sterwp (08100]
B ANVENDUNG_PARA_DB [FC1]
=

0

B PODXNA_PARA [FB3]
& PODXKA_PEN [FB2]
@ PQDXXA PARA DB [D83]
@ PQDXXA PFN_DB [DB2]
» [ System blocks
» [ Technology objects
P lEEmalEe teehies
» [ FLCtags
» D) PLC data types
» [z Watch and force tables
» [ Online backups
P aces
» [} Device proxydata

[£] PLC alarm text fses
» [3 Local modules
~ [ Distributed IO
~ [ PROFINETIOSystem (100): PNIE_1 [
ol 1 5

ES

~ Disgnostics
General

4]

10 controller

Ports

» Domain

Resetto factory

Diagnos ic status
Channel diagnostics
~ PROFINETinterface

~ Ethernet address
Network connection
1P parameters

Communication diagn.

PROFINETIO diagnostics

e N
FeGTPFRETTE 2 T

settings

#ssign IP address

Assign IP address to the device

] Devices connected to an enterprie network or directy to the intemet must be appropriately
= protected against unauthorized access, e.g. by use of firewalls and network segmentation

For more information about industrial security, please visit

hitpianswy.siemens com/industislsecurity

MACaddress: | 00 -00 -00 -00 -00 -
IPaddress: 192 168.0 .4
Subnetmask: 255 . 255 . 255 . 0

[7] use router

Routeraddress: 192 1680 4

 recessbe dovies D 2

) S = [ cagneree: »
=7 Qe - Channel diagnos ses Assign IP address to the device
I A e = - romatiersce
h Devices & newwens 10 sonwroler
Lt B |
R
° b Type ol e PGP incerice: (B ot
Seasianesen) g
= Main [021] L
el .
B AOVENDUNG_FAEA_DB [FC1] ® EEGRREEY Aecessible nades of the selected incerface:
- o @ Reset o hetory setungs Device Devicenype idertoce tpe. | Addeess
B raoon e [100] ® et cuiscnon. e 19216801
izt * SMATCHM I 2
@ roomea raRa o8 (D03 e T e TR
e H
» B Ermiat
» g ncug ® [ Pash e
 Bncasme
et
» Tig Oniine backups. =
e D
» i Device prowy e I KT o, 1] Brplay caly error messages
o § ot 1 520000 n
& ACalam e fans O scancomplece: found, .
» (3 Localmeduirs ] £t Rewesing device infrmaior 3
= L PRORNET G Spstem (1001 PREY G
T g 3 D e |
e =%
3 | 3 | = clagnestes
== o] :3ign IP address
Genern) Hesign P add
= | 100830 romoe et Tetbex bt [T @ el s Assign 1P address to the device
g el ey
R ‘ ) DL L
e = || e e e
I Device conbguintion
%l Online & disgnessies = I —
~ 5 Program blecks. [ ] o
ourl ° + Damain EERURE oo -1+ <11 01 -6 -
& Surwp [08100] L]
Srmored O — a0 s
B ENTELPARAETTRIFC] ° Aasign PROMINET device ne. Subneteatki 255 . 255 . 255 . ©
g
. oo
- — .
L]
+ & et I ot
» s ! .
-t s
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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.
Thisis “GTW-PFN” by default or another name
you have assigned in the offline project.

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

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

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

Downlnad... G|+

= 2, W I
m.n—m Upload...

Download Madule Identification. .,
Wpload Module Identification to P, ..

Faulty Modules. ..

Gl
Chrl+T

Madule Information. ,
Operating Maode, .

Profinet: PROFINET-I0-System (100)

Clear/Reset,,,
Set Time of Day. ..
MMonitar Fadify:

Wpdate Firmware, .

Sawve Device Mame toMemary. Card...

Edit Ethernet Mode

PROFIBUS

Save Sarvice Data .

3 Yerify Device Mame.. . |

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)

+ Function to write selected parameter which
drive parameter setting underneath (prerequi-
site: 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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Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

Devices

» [ Languages & resources
» [ Online access

Wl Gfnen =
¥ ] EXAMPLE-PROJECT ey LK M ‘ ][s »
I Add new device Organisieren *  Neuer Ordner ]
o Devices & netwerks = -
~ [ PLC_1 [CPU 1215€ DXIDCDC] 2 Favoriten Name Anderungsdatum  Typ GroBe
o Devioslcontguintion Bl Desktop |7 PQDXXA_PARAscl  29.052018 16:58 SCL-Datei 41KB
g Online &diagnostics & Downloads |7] PQDXXA_PFN.sl  04.05201811:52 SCL-Datei 12KB
: r,_-_,. Program blocks S Zuletot besacht
i External source files
¢ Add new external file & Bibliotheken
s =] Bilder
» (i PLC dats types ] Dakumente
» [i2 Watch and force tables & Musik
v [ig Online backups B videos
» [ Traces f
» Ef.= Device proxy dats Computer
gl 1D &, Lokaler Datentrager
PLC alarm text lists Windows (D)
+ [l Local modules =
» [l Distributed iO N
¥ & Ungrouped devices S Netzwerk 0 - —
Common data
» [5] Documentation settings Dateiname:  PQDXXA_PARA.scl -

» [ Card ReaderlUSB memony

Devices

Name
¥ 7] EXAMPLE-PROJECT
B Add new device
o Devices & networks
~ (@ PLC_1 [CPU 1215€ DC/DODC]
1Y Device configuration
'] online & diagnostics
= [l Program blocks
B Add new block
4 Cyclic interrupt [0B30]
48 Main [0B1]
4 PQDXXA-FPROFINET-Z10 [FC1]
48 PQDXXA_FFN [FB1]
@ PQDXXA_PFN_DB [DE1]
» [ System blocks

[ Technelogy objects

4

External source files
B Add new external file

PQDXXA_PARACI
Open

Ctrl+C

¥ Delete Del

Rename F2
& Go online Crlek
¥ Go offline Ctrle

L Search in project Crrl+F
R o
[ Generate blacks fram source ik
c _x':‘—-_" -
Call structure
5] Assignment list

» [@ Lan
~ [ Online | & 7ol =

Y Displovihide interface

+ Generate the function block from justimported
external file with the right mouse button dialog.
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+ The function block is ready to use in the “Pro- descriptions are implemented in the comment
gram blocks” folder after compilation. The fun- column.
ction blocks number may differ. The parameter

T EXAMPLE PROJECT » PLC
| Devices
5 NP e o L EF@SCCAEs ARG Nad $7TT & =
PODIOA_PARA
tame it (Deleveive Accsssbiet | Wik [Visbds o [Seposn | Comment
- | exume eRoicT |
W A0 e device. [CLT 2 = =] PesT—
h Devices & neswarks o @ ® & read outall parame
* [ MC 1 (U T DCneng 02 2 2 @ e M paramarers
" 03 - - =)
#l a4 =) &
g 08 & = =
W A% new block ) = - - !
= el e foeso] an 2 E =
& Wi 10811 41 =] (=] 2
ol a2 =] =) a
[ L] > 0 ™ Ll Cl
. a 120 2 @ @
10 =] (=] =
150 =) “ =]
T8 = ] =
200 R P &
00 =] (-] )
520 4 =2 & "
o = -] = o
+ e Vech end frce tabies 360 B @ @ 2
» (& Onine sacrups: 200 ® ¥ = Semsor namins pressure i Ear 5
» e 00 2 2 @ Syvtem peessure value i Bar/Sys e
3 40 =) “ ]
3 450 = =] =
2 00 " B @&
Wwas gom i a80 & =] =
+ g Dameuree 10 Ha. s = 0 2 2 @
¥ 5 Unoped devkces s svom ot 540 2 2 9
+ 4 Commendra siae e e 50 2 28 @ .
+ {83 Documerntaten setsngs mas  wmom o 20 ¥ & & Ramp Bme (3rescurt down) 000 100% 0 4 Famgenieit Druchiedudiersng) i .. 100% i i
+ (@ Langusges & reszarces @ g i 6o ® ¥ = nput seaing cfne saivel angl senccrHignal i | Eingagsskaterung ces SehwenERkelens
i Ol axces Bas oo n 80 2 2 @ Input taiing ofthe smivel angle
¥ oisgioy sl e ot 700 4 2 = " .
» L commasimmuimasiercabie] W[4 @ ssexr - 720 2 28 @ sui x curent 3) Eingangs gratumchaleung G
+ Cp R ihemetconnteson 214 W [anias  con " 40 ¥ B = O inive| angle contollrin QAT Rt des SchwenkmsakeliEgs in 0TS e
» [ ¢ imermal [Local] mo| (o = = == 3

+ The Function block is now ready to be used in A quick cycle time, not higher than 50 ms is
the functions / networks. A new instance data recommended. The asynchronous communi-
block gets created where the PQDXXA_PARA cation, running multiple cycles would take too
function block saves its data to while installing long for quick start up and parametrization. The
the FB by drag and drop. The usage/installation usage of PQDXXA_PARA in the same network
inthe “Main” organization block is not possible. as PQDXXA _PFN is advisable.

= [ PLE_1 [ORU 1215C DCGIDG)
Y Cevice canbguranon > Metwork 1:
= g rogam ks
W Add newblock
i wer
® o marpfoa32) el
® ranioe] o
& rDcsmoRETIO ] W
B v pisA o] Tz e .
= raok ] 5D — 'a N e <
[ Fa0KA_pri_0e [o81] Aus_fmon_ Mumber - 8]
ool . single Ovennl
= i o
L P .
fonenu— S A o i oun e o ot
oy —
ontroR —
s —
w0z —
sotwor—. |
) Frogrmints wmon— |
e — -
. o Faramener
P £
mor
@
i L el camer |
— e ] —
— ey =
— o e .
—tweien -
b o
et "
t: "
[T p—
i
oo o — -
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+ Connect
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

EXAMPLE-PROJECT » PLC_1 [CPU 1215C DUDUDC] * Program blocks » PQDXXA-PROFINET-Z10 [FC1]

Devices

i CaMP G Gd &7 6 =
Name e
~ [] EXAMPLE-PROJECT L R} 4 o= A1

I Add new device EQ
i Devices & networks ua
- 5 PLC_1 [CPU 1215C DU/DC/DC] WFFE
Y pevice configuration XP
%] Online & diagnostics EP
~ [ Program blocks up
I Add new block XL
& Cyclic interrupt [0830] XQ_R o
4 wain [0B1] | IMDE2.DBX20 0 ] “PQDIXA_PARA_
4 PQDXXA-PROFINETZ10 [FC1] £ *PQDIXA PARA. P D8
& PQDIOA_PARA [FB2] DB PAR paR CHANGE_ I PAR_CHANGE_ re2

4 PQDXXA_PFN [FB1] CHANGE_IN — i
@ PQDXXA_PARA_DB [DB2]

@ PQDXA_PFN_DE [DET]

» [ System blocks
» [§ Technology ebjects
» [@ External source files
~ [@ PLCtags
% showalltags
I Add new tag table
% Defoult tag table [39]
» (i PLC data fypes
[z watch and force tables
[ig online backups
[ Traces

»
»
»
»

[§, Device proxydata
Program info
&) PLCalarm textlists
» [ Locsl modules
» [l Distributed ll0
» [ Ungrouped devices

FIDB1.DBXT8 0
“PQDXXA_PFN_

AR
CHANGE_OUT

» [§ common data ~—co
» [=]) Decumentation settings -~ DS:P_VALVE
» [@ Lenguages & resources -~ PSENSOR
» i Online access -~ PNOMINAL
» [ Card Reader/USB memory -~ PCORR
FLRPM
PLPL
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The entire block needs to be initialized with a flag OB 100 (start-up) and a corresponding flag
“run up flag” (connected to INIT) at least for one reset after the network has been processed
cycle after the PLC has been started up. One once.

possible implementation is the installation of a

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

Devices

] EEEEEES

@Y =l Gd &7 5 =

Name
= [ EXAMPLE-FROECT b il il bl
I Add new device » Block title: “Complete Restart”

£ Devices & networks

~ (3§ PLC_1 [CPU 1215C DG/DC/DE] w  Network 1: SET-RUN_UP_FLAG for PQDXXA_PARA_DEB

Y Device configuration Comment
%) online & diagnostics
~ [ Program blacks W30
B Add new block “RUN_UF_FLAG"
4 Cyclic interrupt [0B30] s

A Main [OB1]
¢ & swnup [OB100] 9N
W PUDRRAEFROFINET-Z 10 [FC1]
48 PQDICGA_PARA [FB2]
4 PQDXOG_PFN [FB1]
@ FQDXXA_PARA_DE [DB2]
@ PODXA_PFN_DB [DB1]
» [ System blocks

» Network 2: .

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

] EEIEEET: T A ST =
-~ S
¥ _] EXAMPLE-PROJECT N o il il 3

I’ Add new device w Block title:

i Devices & networks
~ [ PLC_1 [CPU 1215C DUDGDC]
[ Device configuration » Network 1:  PQDXx%A_PFN_DB + PQDXXA_PARA_DB
%) Online & diagnestics Network
~ l.gh Pragram blocks
B Add new block
4 Cyclic interrupt [OB30]

& Vein [081] 'RUN“M::-:L}‘G'

Comment

SET-RUN_UP_FLAG for PQDXXA_PARA_DB

Comment

2 PQDXXA_PFN [FB1]

@ FQDXXA_PARA DB [DB2]
@ PQDXOXA_PFN_DB [DB1]
» [ 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 recom-
mended to use the data block in form of a multi
instance.

+ Set and monitor the parameter values with the
online view of the instance data block in TIA
Portal.

The pump controller’s parameter are designed - Linkthe parameter to according in- and output
as In- and output parameter in the instance data fields of WinCC, WinCC flexible or different HMI

block. application.
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8.2.4 Implementation with Step 7 Classic
+ The function block is delivered in AWL (STL)

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

format (File: PQDXXA_PARA.awl) and needs to
be installed in Step7 as external source file:

kerProfinet

ParkerProfinet
SIMATIC 300

Cirl+x
Ctri+C
(e

rogram Files\Siemens\Step7\s7proj\Profinet

Dl

STL saurce
SCL source

F2
Alt+Return

Rename
Object Properties...
Special Object Properties

SCL compile control file
GRAFH source

Extemal Source...

- Edit the symbol table of the program folder
and add free a FB number for the parame-
trization block, if this has not been accom-

plished yet during the setup of the driver. The
symbolic name needs to match the name in
the source:

Z:; ParkerProfinet -- C:\Program Files\Siemens\Step7\s7proj\Profinet o ] 9
=29 ParkeiProfinet Sources 23 Blocks ) Symbole
=8 SIMATIC 300
£ [ cPu 314C2 PN/DP
= S7-Program
&R symbol Editor - 57-Program (Symbole) o ] 59
Symbol Table Edit Insert View Options Window Help
S H S| %8R| o o |[Asmos AL
&8] 57-Program (Symbole) - ParkerProfinet\SIMATIC 300\CPU 314C-2 PN/DP. —[af x|
Status | Symbol Address | Datatype | Comment

1 PADXOW_PARA FB_ & FB_ 8
Bl PODXKA_PFN B 7 FB_ 7 I

+ Translate the source by right — click and “Com-
pile”. Warnings occurring during the translation
can be ignored. The Function block is now
ready to use in the PLC user program (fun-
ction).

If you use the LAD/STL/FBD editor, create
an instance DB for the parametrization FB
where the PQDXXA_PARA function block will
save its data to. It makes sense to assign a
symbolic name for this data block as well as
for the instance data — block of the driver, e.g.
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“PQDXXA_PARA_DB”and “PQDXXA_PFN_DB”.
By this the symbolic access to their entries
from the STL - editor is facilitated.

The usage/installation of the parametrization
block in OB1 (free cycle) is not possible. A
quick cycle time, not higher than 50 ms is
recommended. The asynchronous communi-
cation, 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.

Parker Hannifin Manufacturing Germany GmbH & Co. KG
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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 “PQDXXA_PFN”:

DBl
"DODEHE
DFN _DE"
FB7
"DQDHHA DEFN™
“BUS_VALID
—EN
BUS_
—{ ENRELE ERROR
CODE
. == EMRBLE P
ERRCR
ENABLE
— BAME P ACTIVE
—{ENABRLE _PL POWER_LIM
— WG READY
—WE IQR ERROR
— WL IQB_ERROR
PEDRZ _DREZ ID ERROR
0.0
"BQDKHER HQ_ERROR
ERRR DB".
DLO PLR_ XP_ERROR
CHENGE_IN — CHRENGE TN
- HW_ENAELE
258 = 2DR_IN
WQFB
258 —ADR_OUT
HQ

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

As well as the structure variable
PQDXXA_PFN_DB.PAR_CHANGE_OUT to the
input “PAR_CHANGE_OUT” of the parametriza-
tion FB:

IP DAz
"BQDKKA_
PRR_ Dana DE"
CHANGE_ EBa
00T ... "DODXKA_DARA™
ENO EN

. —|murT
.. —|READ ALL
.. —|WRITE_ALL
. —|wmIT=E s=L

SINGLE_

—{RERD

SINGLE_
. —{WRITE

SINGLE_
.. —{IHDEX

.. —|SRVE
.. —|pEFauLT
.. —|LORDBACK

PEDB1_DEXR
o0

" BODRNA_

DEN_DE".

PaR_  |CHANGE_
CHANGE_QUT = OUT
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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 imple-

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

mentation 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
B9 New nety B TEMER @ [T
{E3 FB blocks =]
{€H FC blocks
{3 SFB block
@ SFC block OB100 : ™Complete Restart™
Multiple ir
M Libraries (Comment :
SET
= "RIN_UF_FLAG" M3_0
DBz
"PQDHENE
DRRR LDB"
FBS
"PQDEHA PRRR"
EN
M3 O
"RUM_UP_
FLAC" — INIT
DISCT
| = EEWME COUNT [— .
M3 0
| =] TEWME PAR "OIN UP
CHENGE TN fm . FLAC™
SINGLEACC
| —{E55 ENO
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Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

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

Function and Control of PQDXXA_PARA

Input /
Output

Name

Function

INIT

Block Initialization

Current set parameter and the corresponding limits are read
from the pump controller and stored inside an internal memo-
ry 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 |0 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 45) 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 45) gets written into
the module with a positive flank at this input. The parame-

ter 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 capa-
bility.

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 putin.

NOTICE

Due to restrictions in programming the PQDXXA_PARA
parameter names slightly differ from the parameter names
“parameter displayed with the GUI ProPVplus.
name”
1/0 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.

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

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

Displayed parameter number or line (please see the column
“No.” at section 7.7.2 Parameter list, page 42) where discon-
tinuities/differences between module parameter and 10 array
are detected.

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)

SINGLEACCESS

DISC_LINE

DISC_COUNT

68 Parker Hannifin Manufacturing Germany GmbH & Co. KG
Pump & Motor Division Europe

Chemnitz, Germany



Bulletin MSG30-3256-INST/UK

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 es-
tablishing the PROFINET communication, the
block starts to initialize (STATUS: 0 [not active]

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

— 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 sen-
seful parameter are at the 10-array, therefore
all read parameter from initialization are shown
as discontinuities.

ame Hame
= [ 180830_PaoiciATi0Protnes Tesex ph. [ @A) @+ mp

I Add v device @ wr el 00 FASE
b Devices & peowerks 3 o mmAL Bl 01 PASE
= [l mC_1 [ 1 215€ pGDGEE) Qe @ wm_Aw boel 02 FASE
Y Deice candguratian S @s  wemsn Bl 03 fASE
&/ e & diagrotties 6 @n  SNGESEAD  Bed 04 ASE
= I Progrm blecks e @ SNGEVWRTE ol 05 PASE
B A3 newblock Ji e swaueeosx  ww 20 ies000
& Cyslic inve rrupe [0830] e s a- SHVE Boe! 40 FASE
& vain081] ® |was oeur ool 41 RASE
= sunup [08100] @ |nas womx Sosl 42 FASE
& ANWEHDUNG_PARA_DE [FC1] @ lizas
B ENTELPALAETER (2] °

& PODIU_PARA[FE3]
= FqoxA PN [P83]
W QDA PR, u (o]
@ Q00 _Prre 08 (082)
» i system blocks
» L Technalogy cbjecss
» i Eotemal scurcs Sas
* g MCugs

PQDYOXA_PARA_DA (snapshot created: B1S/2018 3:48:30 P
Outatype Offser Monior alue | femin

Areessibled weits_ Viiblein | Secgaien  Comment

9

AREERRR),

NODODOOOOOO00

IHRARRERRIRR
glololaRaklakle

RRRRE

IR RRKEE

Sy

A“READ_ALL” (STATUS: 1 [ready and initialized]
-2 [busy]) command should follow to gather the
default parameter. After some cycles waiting
time (depending on tuned cycle time in OB -

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.

02| @ 0B E T kecpocualuales g Snaphor % W Copysnepshon msankes @ G| Losd sun ke ax scolvaloes By B =2
FOUYOA_PARA_DB (snapshot croated: BI16/2018 2:75:23 PM)
name Hame aarppe Obm  Snusue  monimewie  Beain  Acomsblel. Wit | vidblein . Sepomt  Commem
= L5 PLC_1 (0P 12150 DUDOC) Ee~lr a~ i A
B e i we o oo Fase =] @ 83 Ml
Si@s  Re0AL eool o1 FALSE 5] gl & C
@ |iar wamau ool 02 FrsE =] ~ &l 1o
£ a-  wmie ol 03 FALSE =] (=] B @
@ | swonmn ool ox raise =] = 8 & .
e | as sweewmm ool os FasE ] g ¢ @ |
o [EEa. swanwon M s 1erc000 a & 8 =
e |sia- sm ol 0 FALSE =] =] & o
@ |was omanr ool a rase B =] g ¢
o POOA_PARA [FB3] @ =@ Lomeax Bool 42 FALSE = v vl I
& ron o e ® | mowcion g s A il T
8 FQOXA P49 08 [083] @ |=a-
§ Foo soe foez] @ |mas s - 120 =] = SR,
» G Sptem biscks 15Qn EmORLNE " 140 3] & 8 =
» (3 technology skjecss e oscumE - 188 5] = ZRNT
e 170 DiSC.COUNT - 180 =] =] g ©
o s « Py v 0 5] = SN
1 now
# bies @ MR a0 =] ~ &l ~
Has e m 20 g =] ¥ @
Flas o -t 10 5] = SR,
Bias  psevAME - 340 =] 2 ¢ @ Pressure vobe design series 111, 227121
Sl = PSENON - sis a & 8 =
o B oML = 00 =] =] g @
» [ tocl modules Sas  rom - a0 5] = SR
» [ Oiswured 0 ] wias A - w“p =] gl ¢ @
T i [KTPR0R R ] gt = AN 2 s a = &8
b 4 Ungrouped drvkces Hia- oM - 0 a8 “ v
» 3l Corsence dath mas  sow ot san 5] = SR,
» 5 Ooxumematon setings 3@ apow o 40 a =] 8 @
» [ tangusges & rescarce s slae s o ssa a = T
¥l Ol wiess sas  Aroow o &0 5] =] = o
ST pme— — e R @n n = &3
] " 680 ] = 8 &
| Detaits view JEa = AT e 100 a = B =
Fas A - 720 a8 =] g @
swas o r g 5] =] SR,
S e - 50 =] < ZRNT. v
= ot s type <l N >

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

parameters into the module and reads all re-
maining parameters a sequential process step.
ThelOarrayis now filled up with defaults suitable
to the built up hydraulic application.
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Further parameter adjustments are possible
either directly in the data block instance or with
In and output fields in an HMI either connected
directly with symbolic access to the data block
instance address or connected to a separate
flag in between.

Following example shows the manipulation of

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

parameter PLRPM from value 1500 to 750. The
discontinuity between module parameter and
PLC parameter are directly after change visible
with DISC_COUNT=1 (Only one parameter has
been changed) and DISC_LINE=8 (PLRM is the
eighth parameter in parameter list, compare
section 7.7.2, page 42).

Offsen s ype

g |3 @ 8, B P keepecustvaives gy Snepshor % B | Copysnapshon wsmrvehes (@ - Losd smrcvalues as scuslvaoes B B =
PODXXA_PARA_DB (snapshot created: 8116/2018 2:35:23 PM)
rame e Saaype Offes [sanvalon [wonitraive. [N Accomilet Wit Vikiein. | Sepoine | ommens
= (3 .1 [CRU1215C DCKIDG] Eo~|i ax -
Y Device consguration Bool o0 FALSE B =l = =l [
% onin 8 degnosncs ol o1 st a R
L Bl o0z FASE =] =l ~ =l
Bool 0 st =] g B8 &
® ool 04 raLst =] & 2 & L
® el 05 ase 0 ® B ®
® werd 20 1680000 = <) = v
° Bl w pase =] T
® ool a rALSE =] =l = &
B roo_pasajres] ™ ool 4z saLSE a8 & =l =)
& Fooma 621 o |iras moweosr s P 5] TR
8 s pssa o [o83] 8| |ar owu
8 Poooo_PeN D8 (D82] @ |eas s e 120 ' B = = &
+ 55 Syemblocs Was o — 8 N B H
» [ Technolagy sbjecss TEC_LHE i 150 ® ) (™ &
+ 5 el ouce wet Lo+ omccoun ...a 100 ' — P c § o
O ~ 5] v BB
= sa0 1 = B 2 @
e 20 ' =] g B &
3 340 H (=] (vl = = 1a8P"
- sen . =] B B B ressure vave design s 1 =711, 2 712
It 320 L 0 = " & = "
i wn = E &) =] 7
- = 8 5 B 5
= wo —— 0 @
- - T— & = =
» i Ungrouped devices e 0 o =] 7| = &
* i Common data oing. 00 3 =] vl " =l
v ko et S o o o Bl
19 Lonpunges & mscurces o o i =] B B E
» lig Oming aceess omne 620 50 =] vl @ ~
» [ o eadertin memery - o ss00 a8 B B 8
nt 80 s B & =] &
| Dretaits view I ] 1 =] @ =2 =]
I 7o 2 £ =) = =]
int 740 o =] =l =) =
Int 780 200 A ~ ~ ~ iv]

Not every discontinuity is solved with a WRI-
TE_ALL command since some parameters are
depending on each other.

13 4@ v Output

14 @e  sTALUS Int 120 0 1
15 @ s  ERROR.LINE Int 140 0 0
16 @@= DISCLINE Int 160 0 9
17 @@= DISC_COUNT Int 180 0 2

a8
a
5]

5]

The example shows that PLRPM (Line/No. 8)
influences also the parameter PLPL (Line/No.
9). The maximum power has been recalculated

in the module by changing the rotational speed
and differs from the PLC values. An additional
READ_ALL command solves the discontinuity.

13 @ v Ooutput

14 @e sTAUS Int 120 0 1
15 4@ = ERRORLINE Int 140 0 0
16 @=  DISCLINE Int 160 0 °
17 @@= DISC_COUNT Int 180 0 o

D000

BRG]
BS[S]S|

Parameter change with WRITE_ALL command
is possible as often as desired.

NOTICE

The function to change single parameters
with SINGLE_WRITE is not recommended at
this point, since this function does not compare
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discontinuities between module parameter and
PLC parameter. This function is designed and
valuable for “in — process” parameter changes
such as PID gain manipulation or ramp time
manipulations and many more in accordance
with process demands and according program-
med PLC logic. Basic parametrization requires
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WRITE_SEL /WRITE_ALL / READ_ALL.

Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

differences between “SINGLE_*” and “*_ALL”

Below shown table summarized the main commands.

Command ENABLE | Hardware ENABLE PIN8 | Comment
SINGLE_* TRUE or TRUE od. FALSE In—pr_oces; parameter changes /
FALSE manipulations
Selected parameter PVSEL, (P)TYPE,
WRITE_SEL FALSE TRUE od. FALSE CO, and DS:P_VALVE are written.
WRITE_ALL FALSE TRUE od. FALSE Write the entire parameter set
READ_ALL IEBSEEW 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.

Name
1@ Input
2 @ owpu

5 4@~ mout

4 @s=  PuSEL

5 @s  PPE

e @

7 4% DSPVALVE
& @@=  FPSENSOR
9 PNOMINAL
1 FCORR

s
ola-=

S 2 o B = 7] Keepacualvalies o
PQDXXA_PARA_DB (snapshot created: 8/17/3

Data type Offset

Int 300
Int 320
Int 310
Int 360
Int 380
Int 400
Int 420

( Snapshot ﬁf»

@520 AM)

Copysnapshe artvalues B 2

Startvalue Monitor value

Load startvalues as acwal values B, ) =]

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

Comment

setpoint

[ [ [ o [ [}
SNEEEREE

Anew column gets created with a copy of the just

snapshot to start values” transfers these values

snapped parameter values. The function “Copy to the start value column.

et i, B E
Name

1@ inpue

2 @ » oupur

3 <@~ Inout

4 @s=  PUSEL

5 @= PP

6 @

7 4@ DS:PVALVE

& 4=  PSENSOR

S <@ PHOMNAL

104@=  PCORR

{[P2] keepactualvalues o snapshor

PQDXXA_PARA_DB (snapshot created: 8/17/2018 8:48:

Data type Offset

Int 300
Int 32,0
Int 34,
Int 36.
int 38
Int 40.0|
Int 420!

Copysnapshots tostartvalues [ (2

Monitor value

d startvalues as actual values [, &) =

Retain Accessiblef.. Writa.. |Visiblein .. Setpoint  Comment

0000000
HEEEEREE

Saving the project and an additional download to
the device keeps this data set offline in the project

as well as on the control.

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 the PLC proceed as follows:
Step7 project and in the non-volatile memory of Open Online View of the block folder:

QSIHATIC Manager - ParkerProfinet
Fle Edit Insert PLC View Options Windog
- EewE RED W

D@ s e d(E &

i ParkerProfinet -- C:\Program Files\Sieni<is | 5tep?\s7proj\Profinet

< No Fiter >

P (=[]
-3 ParkerProfinet Object name Spmbulic name | Cieated in lknguage | Size in the wak me.. | Type | Aw
SHE SIMATIC 300 ) Syetemdaten SDE

=[] CRU 3TICZPN/DR =5 FED 88 Organization Black

[ERFD] $7Program = 0B34 CYC_INT4 FED 38 Organization Block

% ;ﬁ]‘;’f:s = 08100 COMPLETE RESTART sTL 42 Orgarization Block
& FE7 PODS_PFN STL E736  Function Block Pa
o Fea PUDes_PARA STL 11080 Function Block Pa

@ FED 328 Funetion

POD::A-PROFINET-Z10

Object name

E-fll SIMATIC 300 ) Systemdaten
=48 CPUBCZPNAP | o pey

=3 57-Program
anew  |THDEZ

Symbolic name Load memory Created in language

ENOW HOW pretec.
FED
DE

Ré
Rt

PODXA-PROFINET-Z10
PODXA4_PARA_DB

Copytheinstance DB of the PARAblockbydrag & The DB in the offline folder now contains the set
drop from the online to the offline folder. Amessa- parameters as actual values:
ge will pop up which can be acknowledged (Yes).

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

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

25 28.2 |out PAR_CHA... BOOL FALSE FALSE

26 28.3 | out PAR_CHA.. BOOL FALSE FALSE

27 30.0 | in_out PVSEL INT 1} 16 Pump dizpl t selection [cmeirev] / A hl des|
28 32.0 |in_out PTYPE INT o 1 1=F (swivel angle ctrl.}, 2=P (+ open loop pressure cij
29 34.0 | in_out Co INT 1} 2 Selection of control option: 1=FP*/UP*, 2=FD*UD* / Aul
30 36.0 |in_out DSP_VALVE INT o 1 Pressure valve design series 2 = "117, 1 = ™2 Konsj
3 38.0 |in_out PSENSOR INT o 500 Sensor nominal pressure in bar / Sensor Nenndruck i
32 40.0 | in_out PNOMINAL INT 0 350 System pi wvalue in bar / Sy uck in bar

Finally download the DB from the offline folder to
the PLC to ensure that the values are permanently
stored. This step can be omitted if you use a PLC

Parametrization via ProPVplus — Option 2

The modules parametrization is also possible with
the graphical user interface (GUI) ProPVplus and
a subsequent parameter set image on PLC and
the PLC project.

Creating a parameter image:
+ Perform a READ_ALL after setting the
parameter set with ProPVplus
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which supports the retention property of the DB,
e.g. CPU 317.

« Take a snapshot of the online view
« Copy the snapshot to start values
« Save the TIA-Portal project

In case the controller needs to be changed, the
parameter set can be downloaded easily with a
WRITE_ALL command followed by a SAVE
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Pump & Motor Division Europe
Chemnitz, Germany



Bulletin MSG30-3256-INST/UK Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

9 Connecting diagrams for proportional displacement control and for p/Q -control

9.1 Proportional displacement control — code ...FDV

18...30V 3Hoc A2V — 18[—»| solenoid A
power supply — sy — Q-valve r ]
ov 4 H 0C — — 20— (displacement control valve) |
18...30V 22 — 21|—» solenoid B 'T_
power supply — PWM — Q-valve
ov 24 — 23 |=—# (displacement control valve) :
displacement transducer, [ _E_' S?Lz?femd :
LVDT =0...+10V or — :J ressure pilot valve)
CIP=4..20mA 18] e P :
14 ] |
] 1 |
[GND ]—V 115 — 1 —P[ready 24V nominal j |
enable power amplifier, ? He ] |
24V nom. [ L |
USB | PROFINET :
|

. displacement control valve,
code PVCMD1FB***

Cable 3a
| _ Solenoid A

i

flow Q
|
|

pressure p

73 Parker Hannifin Manufacturing Germany GmbH & Co. KG
Pump & Motor Division Europe

Chemnitz, Germany



Bulletin MSG30-3256-INST/UK Digital Pump Control Module
Series PQDXXA-PROFINET-Z10

9.2 Proportional displacement control — code ...FPV

12v ( : \
18..30V 3 Hoc = — 18— solenoid A
power supply — 5y — Q-valve i
ov 4 H oC |— —{ 20 == (displacement control valve) |
18..30V 22 —21|—» solenoid B :
power supply 1 PWM — Q-valve
ov 24 — 23|—»| (displacement control valve) :
displacement transducer, L _i_. S?\';:Tfemd :
LVDT=0...+10V or 6 —1 10 | (ppressure pilot valve)
™\ CIP=4..20mA \ ) :
| | |
I ¥ !
] . |
: [GND ]—' 111 —| 1 —D[ready 24V nominal ] |
| enable power amplifier, ;_ HC I |
1 24\ nom. L L |
| USB | PROFINET :
I
| |
| displacement control valve, |
| code PVCF*PV** |
1 |
1 |
| Cable 1 |
,  from Cable3a |
| LvDT/CiP Solenoid A |
| Displacement d
I Sensor .
! I
1 .
| I
| . .
| | [
' | I
I Mey P 0 A T ol
| r | » A T 1 3
I -

pressure p
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9.3 p/Q control — Codes ..

Series PQDXXA-PROFINET-Z10

.UDR, ...UDK, ...UDM, ...UDS, ...UDQ, ...UDP, ...UDF

18...30V 3Hoe A2V —{ 18— solenoid A
power supply — 5V 1 Q-.valve L
ov 4 H bC \— — 20(—»| (displacement control valve) |
18...30V 22 — 21|=—# solenoid B :
power supply - PWM - Q-valve ~ —lh 1
ov 24 — 23|=—# (displacement control valve) b
- _% - L
displacement transducer, 17 Msolenooid o a4 —
_ — [ p-valve 1
r— LVDT = 0...+10V or 6 —| 19|—»| (pressure pilot valve) [ |
| CIP=4..20mA M 17 P
— —{ pressure transducer, |
: :_ —[4...20mA0r0...10V >|14 : !
P ] |
| [GND ]—» 11 — 1 —{ready 24V nominal ] [
| | enable power amplifier, ;_ He | | : |
| : 24V nom. 1~ | : | |
: | USB | PROFINET L :
L _____ l : |
! I cable2 I
| | pressure sensor I |
| - - — ——— ——— — —— = - | |
I | Pressure compensator Pressure sensor | | |
| | Sta—fﬁ' Cﬂ_d: FV]’CN:‘UZ“ PVACMS, SCPO1-600-24-06 | Iy
I | (wi —fq:"F un opa“r — (for closed loop I Cable3b | |
| | manifold: code PVCM*US**,  preceure control and | Q-valve | I
I | Displacement control with preload and quick horse power) \ | solenoid B | |
| | stage unload manifold: code N [m———————== - J
| Code PVCMD1FB*** . = PVCM*UP** ) I
| | = R — e — = \‘l.:i_ ___________ |
| N LS |
| | Cobleza | N I !
| | Q-valve L * e |! |
| I solenoidA |y et i \ n |
M e | / T ‘ 1 |
|
Cable 1 from : | iy
LVDT/CIP | — == o ].— ''''' T = "—'73"
i displacement | |
| sensor WV T
I |
! Mo P = L. .
: r ‘ ? A T I Proportional pressure pilof

I valve code PVACRE***
(excluded with UDR, UDS)
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Series PQDXXA-PROFINET-Z10

9.4 p/Q control — Codes ...UPR, ...UPK, ...UPM, ...UPS, ...UPQ, ...UPP and UPF

18..30V 3 Hoc RENY — 18— solenoid A
power supply 1 5y — Q-valve -1
ov 4 H oe |— —{20|=—| (displacement control valve) |
18..30V 22 — 21|==» solenoid B :
power supply — PWM — Q-valve
ov 24 — 23 |=—p| (displacement control valve) :
displacement transducer, || _E M_igll\elgomd L—— _:«_ -
r=- LVDT=0...+10V or 6 — 19 [—»| ?pressure pilot valve) | |
CIP=4..20 mA |- = N ) I
| _ _ (“pressure transducer, 14 | |
[ 4..20mAor0... 10V 17 | |
| |
I : [GND ]—. 115 — 1 —D[ready 24V nominal ] I |
[ enable power amplifier, : Hc | |
| 24V nom. 1~ L |
[ USB | PROFINET | :
| |
| :_ Cable 2 pressure sensor | |
| Pressure compensator Pressure sensor : | :
* ok
I stage, code PVCM*U2 PVACMS, SCPO1-600-24-06 | -
| (with quick unload {For closed loop bl |
| manifold: code PVCM*US**, pressure cantrol and : C{;j el 3a | :
I Dis with preload and quick ‘ vawe
placement control h i f
| stage unload manifold: code orse power) AL solenoid A P!
| Code PVCM*Py** " PVCM*UP** :
I T,
I I
| |
| |
| |
|
|
1 T O P . .
Cable 1 from . v
LVDT/CIP qh ! .
displacement Wv | |
sensor -
A ‘ T | . 4

P R ‘[ " “Proportional pressure pilot
valve code PVACRE***
(excluded with UPR, UPS)

76 Parker Hannifin Manufacturing Germany GmbH & Co. KG
Pump & Motor Division Europe

Chemnitz, Germany



Bulletin MSG30-3256-INST/UK Digital Pump Control Module

Series PQDXXA-PROFINET-Z10

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 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

Reason
Solution

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

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

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.

Pump does 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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Trouble shooting guide

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

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.

Pump does not compensate

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.

Pump does not upstroke, sticks at zero displacement

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.
Compensator 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

Pl §

PROFIBUS + PROFINET

Certificate

PROFIBUS Nutzerorganisation e.V. grants to

Parker Hannifin
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
following scope:

L4 PNIO_Version V233

[ Conformance Class B

L4 Optional Features Legacy

@ Netload Class i

[4 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.

Karlsruhe, September 14, 2018 Board of PROFIBUS Nutzerorganisation e. V.

(Cfficial in Charge) (Karsten Schneider)

")

—_— /; ; !
i%%%%q ® -
(Dr. Jérg 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:

- 1SO 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.

Dr. Hans Haas
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
authorized 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 catalogue 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
determining 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”.

For additional information, spare parts or service requirements please contact:

Parker Hannifin Manufacturing Germany GmbH & Co KG

Pump & Motor Division Europe

NeefestraBe 96

09116 Chemnitz, Germany

Tel: +49 (0)371 - 3937 - 0 MSG30-3256-INST/UK

Fax: +49 (0)371 - 3937 - 488
Email: pmde-pqd-support@parker.com © Copyright 2021
parker.com/pmde All rights reserved



