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1 General information

1.1 Information on the Operating and assembly manual

This operating and assembly manual provides important information for using the UO-SPN-1
electronic function module. It must be read carefully before beginning any work and observed.
The UO-SPN-1 electronic function module is referred to in the following documentation as the

SPN.

Furthermore, the local accident prevention regulations and general safety regulations applicable

for the area where the device will be used must be observed.

1.2 Scope of delivery

The scope of delivery for the function module includes the operating and configuration manual
and the software & support CD.

1.3 Explanation of symbols

Warning information is designated using symbols. Information is proceeded by signal words
which express the extent of the danger involved. Always comply with these notices, and use
caution to avoid accidents, personal injury and property damage.

WARNING!

Indicates a potentially hazardous situation that could lead to death or severe in-
jury if it is not avoided.

A
A

CAUTION!

Indicates a potentially hazardous situation that could lead to minor or slight inju-
ries if it is not avoided.

CAUTION!

Indicates a potentially hazardous situation that could lead to property damage if it
is not avoided.

NOTE!

Emphasises useful tips and recommendations, and provides information useful
for efficient, smooth operation.

UO-SPN1_Manual-en_R4
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1.4

Warranty and liability

Only the “General Terms and Conditions” of Johannes Hulbner Fabrik elektrischer Maschinen
GmbH apply. These will be provided to the operator at the latest when the order is confirmed or
when the contract is concluded. All warranty and liability claims for personal injury and property
damage are excluded, and the operator's operating permit will be null and void if one or more of
the following apply:

Failure to observe the operating and assembly manual.

Improper use of the function module.

Improper assembly, installation, commissioning and programming of the function module.
Operating the function module despite technical defects.

Independently carrying out mechanical or electrical modifications to function modules.
Independently carrying out repairs.

Catastrophes due to external interference or force majeure.

Use of non-qualified personnel.

Opening the function module.

1.5 Organisational measures
e The operating and assembly manual must always be stored easily within reach in the area
where the function module is used.
¢ In addition to the operating and assembly manual, general statutory and other binding
regulations on accident prevention and environmental protection must be observed.
Operators must be trained on these regulations.
e Applicable national, local, and system-specific provisions and requirements must be
observed.
o The operator is obligated to inform personnel of special operating considerations and
requirements.
e The type plate and any prohibitions or notice signs adhered to the function modules must
always be legible.
¢ Repairs may only be carried out by the manufacturer, or by an agency or individual
authorised by the manufacturer.
1.6 Copyright protection
NOTE!
Content information, texts, drawings, images, and other illustrations are copyright
protected and subject to industrial property rights. Copying of any kind not asso-
ciated with use of the function module is prohibited without a written declaration
from the manufacturer. Violations will result in claims for damages.
1.7 Warranty provisions

Warranty provisions are outlined in the manufacturer's General Delivery Conditions.

1.8

Customer service

Contact persons are available by phone, fax, or e-mail for technical questions. See the manu-
facturer’s address on page 2.
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2

Basic safety information

DANGER!

This section provides an overview of all significant safety aspects necessary to
protect personnel and ensure safe, fault-free operation of the function module.
Failure to observe this information may result in significant danger.

2.1

Responsibility of the operator

The function modules are used in a commercial capacity. The operator of the function modules,
therefore, is subject to statutory occupational safety requirements and the safety, accident pre-
vention and environmental regulations applicable to the areas in which the function modules are
used.

2.2

2.3

Selecting and qualifying personnel; basic obligations

All work on function modules may be carried out only by qualified personnel. Qualified per-
sonnel are personnel with the training, experience, and instruction, as well as expertise on
relevant standards, specifications, accident prevention regulations and operating circum-
stances necessary to carry out the required work, and who have been authorised to do so
by the persons responsible for the safety of the system. They are able to identify and avoid
potential hazards.

In addition, please see standards VDE 0105-100 and IEC 364 for the definition of “qualified
personnel” (reference, e.g. Beuth Verlag GmbH, VDE-Verlag GmbH)

Responsibilities for assembly, installation, commissioning and operation must be clearly de-
fined. Personnel who are receiving instruction or training must be supervised.

Proper use

The SPN must be used in conjunction with the USL(H) 42 basic device and the UO-SCU.

The system manufacturer must review whether the properties of the function module fulfil the
safety requirements in its specific application. The system manufacturer is responsible for use of
the function module and for deciding whether to use the module. Function modules are de-
signed for unsupervised, continuous operation.

Proper use also includes:

observing all information in this operating and assembly manual

observing type plates and any prohibition or information signs

observing the operating manual of the machine or system manufacturer
operating the function module within the limits stipulated in the technical data
not engaging in improper use




JOHANNES

HUBNER

GIESSEN

UO-SPN-1
Operating and configuration manual

2.4

Improper use

JAN

WARNING!

Danger of death, physical injury and property damage due to improper use of the
function module!
In particular, the following uses are prohibited:

¢ Use in environments with an explosive atmosphere.
¢ Use in environments with radioactive radiation.

e Use on ships.

¢ Use for medical purposes.

2.5

Safety information

JAN
!

WARNING! ATTENTION! NOTE!
Destruction, damage or impact to the function of the function module.

Only complete wiring work and only connect or disconnect electrical connections
when the module is powered down.

Review any potential hazards due to interactions with other systems and devices
currently installed in the surrounding area, or which are to be installed. The user
is responsible for taking relevant measures.

The power supply must be secured with a fuse appropriate for the diameter of the
intake line.

Cables used must be suitable for the temperature range.
Defective function modules may not be operated.
Opening function modules is prohibited.

The type plates specify the technical properties of the function modules. If a type
plate is no longer legible, or if a type plate is missing entirely, the function module
may not be operated. Contact Hulbner service (see page 2).

[Ho

NOTE!
Disposal:

If the function module needs to be disposed after its service life, applicable na-
tional regulations must be observed.

UO-SPN1 Manual-en_R4
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3 Assembly
3.1 Safety information

WARNING!

whole must be observed.

Assembly and disassembly may only be carried out by qualified personnel.
In general, the requirements and acceptance conditions for the system as a

DANGER! ATTENTION!

Danger of death, severe physical injury and/or property damage due to
deactivating safety functions, caused by an unsecured shaft drive.

I In general, the requirements and acceptance conditions for the system as a
o whole must be observed.

3.2

Basic regulations

2 Power and signal lines must be installed separately.

WARNING!

Observe the manufacturer’s information when installing converters, shielding on
power lines between the frequency converter and motor.

Ensure the energy supply is sufficient for the application.

3.3

Replacing function modules

When replacing function modules, observe the following:

The new function module must have the same item no. (ID) as the old one.

When using a new measurement system, the operator must ensure that the PROFIsafe tar-
get address set via hardware switches is the same as the previous address.

Since the F parameter and iParameter of the measurement system are saved in the secu-
rity program for the controller, the new measurement system is configured with the project-
specific settings in the start-up phase.

If the project does not support neighbourhood detection, then the previously assigned de-
vice hames must be assigned to the new measurement system as well during the ex-
change. The device name is recognised when the system starts up, and the new MAC ad-
dress and IP address are automatically assigned to the device name.

When recommissioning the replaced function module, a secure test run must be completed
first to ensure it functions correctly.
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4 Technical data and functions
41 Type plate

The following image shows an example of a type plate.

The type plate is located on the outside of
the housing, and includes the following
information:

JOHANNES

HUBNER e Manufacturer
GIESSEN i
PROFINET / PROFlsafe e Type, year of construction
UOQ-SPN-1
e CE mark
SIN: 123456 ID: 12345 Y: 2021 .
Protection P20 e Serial number (S/N)
Resolution S: 13 Bit/ M: 15 Bit H
MAC 00:00:00:00:00:00 e Protective class

max. 4 W °

Cce

Fig. 4-1: Type plate (example)

Power consumption Power consumption
ID number

e Liquidation

e MAC address

e Certification information

Siemensstr. 7 °
35394 Giessen
Made in Germany

SIL CL2/PLd

4.2 Type designhation

Protective class in accordance
with DIN EN 60529

Singleturn functional
Singleturn safety-specific
Multiturn

PROFINET 10O interface

PROFIsafe profile

UO-SPN -1
SPN function module [
1: Variation 1
4.3 Electrical data
Information Value
Supply voltage Delivered to the SCU module via the bus connector
Additional UO-SPN-1 module <aW
power consumption
Overall resolution < 28 Bit

IP20 for cabinet installation
Degree of protection of cabinet: =2 IP54

< 13 Bit (8192 steps/revolution)

8 Bit (256 steps/revolution)

< 15 Bit (32768 revolutions)

in accordance with IEC 61158 and IEC 61784

3.192b in accordance with IEC 61784-3-3

UO-SPN1 Manual-en_R4
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Information Value
Additional functions Preset

Parameter

Integration time Safe
Integration time Unsafe
Monitoring window size
Standstill tolerance preset
Counting direction
PROFINET specifications
Software stack

Conformance Class
Physical Layer

Output code
Cycle time
Transmission rate
Transmission

Addressing (configurable via
PROFINET I0O)

Cycle time

Not safety-related
Safety-related

Preset write cycles
Connection technology
Wiring diagram

Elevation above sea level

Configurable via PROFINET IO

50 ms...500 ms

5 ms...500 ms

50...4000 increments

1...5 increments/integration time Safe
Forward, reverse

V2.2

VvV3.2.0.1

Conformance Class B, C

PROFINET 100Base-TX, Fast Ethernet, ISO/IEC
8802-3

Binary

>1ms (IRT/RT)

100 MBit/s

CAT-5 cable, shielded (STP), ISO/IEC 11801

By name (name assignment via project management
software). Name assignment -->MAC during start-up

0.5 ms, output via JHG-PROFIBUS module
5 ms, output via JHG-PROFIsafe module

> 4 000 000

M12 plug

PN165-413 (see section 14.2)

<3000 m

431 PROFINET IO transmission technology, cable specification

Safety- related PROFIsafe communication, as well as PROFINET communication, are transmit-
ted via the commonly used network.

PROFINET supports line, tree and star structures. The bus or line structure used in field buses,
therefore, is also available for Ethernet. This is especially practical when wiring systems, since

UO-SPN1_Manual-en_R4
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lines and stubs can be combined. Since the US 42-PROFINET module already has an inte-
grated switch, the line topology can be easily created.

Only cables and plug connectors for which the manufacturer has issued a PROFINET manufac-
turer declaration may be used. Line type A/B/C, mechanical and chemical properties, and the
design of the PROFINET cable must be selected according to the automation task in question.
The cables must be designed for bit rates of up to 100 MBit/s. The transmission speed is de-
tected automatically by the USC 42 PROFINET module, and does not have to be set using a
switch.

Bus addressing via switches, as in the PROFIBUS-DP, is likewise not necessary, as this is han-
dled automatically by the addressing features of the PROFINET controller, however, the
PROFIsafe target address “F_Dest Add” must be set, see section 5.4.1.6.

The cable length, including patch cable, may be a max. of 100 m for copper cabling between
two devices. This transmission path is defined as the PROFINET-End-to-end-link. The number
of detachable connections within the end-to-end-link is limited to six pairs of plug connectors
(plug/socket). If over six pairs of plug connectors are required, the maximum permitted damping
values (channel class D values) for the entire transmission path must be complied with.

NOTE!

With IRT communication, the topology is planned in a wiring table. Ports 1 and 2
must be connected correctly.

This is not the case for RT communication, which can be wired freely.

4.4  Operating statuses and displays

Status

@ e

N33y N28,

x1 OO:%O"' x10

PORT! Dtvlum
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4.41 Module status display

Operating status Status LED Bus status
flashing yel- not
Start low/green ready for oper-
2 Hz ation
normal green ready for oper-
ation
: not
bootloader e yEllonee ready for oper-
1Hz )
ation
Warning flashing yellow | ready f_or oper-
1Hz ation
Fault red Fault
Warning:

A warning is generated when the SPN reaches the end of its service life (20 years).

4.4.2 Bus status indicator

- ON - OFF = |FLASHING
Device Status
- No supply, hardware fault
= Ready for operation
= Operator acknowledgement requested, 3x 5 Hz
= System or security error
Bus Status
- No errors
= Parameter or F-parameter error; 0.5 Hz
= No connection to the 10 controller
PORT 1
= green Ethernet connection formed
= yellow Data transmission TxD/RxD
PORT 2
= green Ethernet connection formed
= yellow Data transmission TxD/RxD

For appropriate measures in case of a fault, see section 10.

UO-SPN1_Manual-en_R4
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5 PROFINET 10 / PROFIsafe — Commissioning

5.1 PROFINET IO
Important information on commissioning is provided in the
PROFINET commissioning guidelines, order no.: 8,081
This and further information on the PROFINET or PROFIsafe is available from the office of the
PROFIBUS user organisation:

PROFIBUS Nutzerorganisation e.V.

Haid-und-Neu-Str. 7 Phone: +49 721 96 58 590
D-76131 Karlsruhe Fax: +49 721 96 58 589
www.profibus.com E-mail: germany@profibus.com

www.profisafe.net

5.1.1 Device classes
The following device classes are differentiated in a PROFINET 10 system:

e |O-Controller
For example, a PLC that addresses the connected 10 device.

e |O-Device
Decentrally located field device (measurement system) that is assigned to one or more 10
controllers and transmits alarms in addition to process and configuration data.

e |0O-Supervisor (Engineering Station)
A programming device or industrial PC that has access to all process and parameter data
at the same time as the 10 controller.

5.1.2 Device description file (XML)
The GSDML file and associated bitmap file are part of the measurement system: "GSDML-
V2.3-HU-024A-AMPN(H)41-aktuelles Datum.xml".

The files are included on the software and support CD. This is part of the delivery.

5.1.3 Device identification
Each PROFINET-IO device has a device identification. This consists of a company designation,
vendor ID, and a manufacturer-specific part, the device-ID. The vendor ID is assigned by the
PNO:; this ID is 0x024A for Johannes Hubner - Fabrik elektrischer Maschinen GmbH, and the
device ID is OXO3ES.
The planned device identification is reviewed during start-up, in order to detect errors in the pro-
ject planning.
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5.1.4 Address assignment

Parameter

Standard
value

Description

MAC
address

The measurement system has a

stored MAC address upon delivery as a standard feature. This is
printed on the device's type plate,

e.g. “00:03:12:04:00:60”, and cannot be modified.

Device type

AMPN(H)41

The name of the device type is “AMPN(H)41” and cannot be
changed.

Device
names

Before an IO device can be addressed by an 10 controller, it must
have a device name, since the IP address is permanently
assigned to the device name. The 10O controller can also assign
IP addresses to 10 devices during start-up according to their
device names. The advantage of this process is that names are
easier to handle than complex IP addresses.

Assigning a device name to a specific 10 device is comparable to
setting the PROFIBUS address for a DP Slave.

The measurement system does not have any stored device
names upon delivery, or after a reset. The measurement system
can only be addressed by an 10 controller after a device name is
assigned using the engineering tool, for instance to transmit
project planning data (such as the IP address) during start-up, or
for user data exchange during cyclical operation.

The name is assigned before commissioning by the engineering
tool via the DCP protocol used as a standard on PROFINET-IO
field devices.

IP address

0.0.0.0

The measurement system does not have a stored IP address
upon delivery, or after a reset.
Standard value: “0.0.0.0”

Subnet
mask

0.0.0.0

The measurement system does not have a stored subnet mask
upon delivery, or after a reset.
Standard value: “0.0.0.0”

Process for assigning device names and addresses to an IO device:

» Determine the device name, IP address, and subnet mask. However, this may also be done
automatically depending on the configuration of the 10 controller.

» The device name is assigned to an 10 device (MAC address) — transmit the device name to
the device
» Load project plan to the 1O controller

» The IO controller assigns IP addresses to the device names during start-up. Assignment of
IP addresses can also be switched off; in this case, the available IP address in the 10
device is used.

UO-SPN1_Manual-en_R4
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5.2  Start-up on the PROFINET 10

Following a successful start-up, 10 devices will independently begin data transmission. A
PROFINET-IO communication relationship always follows the provider-consumer model. During
cyclical transmission of the measured value, the 10 device is the provider of the data, while the
10 controller (such as a PLC) is the consumer. The transmitted data is always assigned a status
(good or bad).

5.3 Configuration
The following applies:
e Flow of input data: F-Device - F-Host

¢ Flow of output data: F-Host > F-Device

5.3.1 Safety-related data, “AMPN(H)41 E/A safety” module
Structure of input data

Byte Bit Input data
X+0 28_215
Cam Unsigned16
X+1 20-27
X+2 28_215
Status Unsigned16
X+3 20-27
X+4 28915
Speed Integerl6
X+5 20-27
8_9215
X+6 | 28-2 Actual value, Multiturn, 15
o Integer16
X+7 20-27 It
8_215
X+8 | 2%-2 Actual value, Single turn, 13
: Integer16
X+9 20_07 bit
X+10 | 20-27 Safe Status Unsigned8
X+11 216_223
X+12 | 28015 CRC2 3 Bytes

X+13 | 20-27
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Structure of output data

Byte Bit Input data
X+0 28-215
Controll Unsigned16
X+1 20-27
X+2 28-215
Control2 Unsigned16
X+3 20-27
X+4 28-215
Preset, Multi-Turn Integerl6
X+5 20-27
X+6 28-215
Preset, Single-Turn Integerl6
X+7 20-27
X+8 20-27 Safe Control Unsigned8
X+9 216.223
X+10 28-215 | CRC2 3 Bytes
X+11 20-27
5.3.1.1 Input data
Cam: Unsigned16
Byte X+0 X+1
Bit 15-8 7-0
Data 21528 2720
Bit Description
20 Speed overrun — This bit is set when the speed value is outside a range of —
32768...+32767.
21...2%5 | reserved

UO-SPN1_Manual-en_R4
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Status: Unsigned16

Byte X+2 X+3
Bit 15-8 7-0
Data 21528 271 - 20

Bit Description

20 Preset_Status — This bit is set when the F-Host triggers a preset query. The bit is
reset automatically after the end of Preset execution, see also section 9.

2.2 | reserved

Error — This bit is set when a Preset query could not be executed due to excessive
215 speed. The current speed must be within the range of the speed set in the lower
standstill tolerance Preset. This bit is reset after the F-Host has deleted the variable
assigned to the control bit 2° iPar_EN, see also section 9.

Speed: Integerl6

Byte X+4 X+5
Bit 15-8 7-0
Data 21528 271-20

The speed is output as a signed two's complement value.
Setting the direction of rotation = Forward
» In light of the flange mounting, turning the shaft clockwise:

-> positive speed output
Setting the direction of rotation = Reverse
» In light of the flange mounting, turning the shaft clockwise:

- negative speed output
If the measured speed exceeds the display range of -32768...+32767, this will cause an overrun
reported in the cam register via Bit 2°. At the time of the overrun, the speed will remain stopped
at the respective +/- maximum value until it is back in the display range. In this case, the mes-
sage will also be deleted from the cam register. The speed is indicated in increments per in-
tegration time Safe.
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Multi-Turn / Single-Turn

Multi-Turn, Integer16 Single-Turn, Integer16
Byte X+6 X+7 X+8 X+9
Bit 15-8 7-0 15-8 7-0
Data 215 28 2720 215 _ 28 27120

The number of revolutions is noted in the Multi-Turn tab, while the current Single-Turn posi-
tion in steps is noted in the Single-Turn tab. The position can be calculated alongside the
resolution of the measurement system, max. number of steps per revolution according to the

type plate:

Paosition in steps = steps/revolution x number of revolutions + Single-Turn position

Steps per revolution: 8192 2 13 Bit

Number of revolutions 0...32767 2 15 Bit

The output position is not signed.

Safe-Status: Unsigned8

Byte

X+10

Bit

7-0

Data

27_20

Bit

Description

20

iPar_OK: New iParameter values have been assigned to the F-Device.

This bit is set when a Preset query has been successfully completed via the F-Host
(Bit iPar_EN), see also section 9.

21

Device_ Fault: Error in the F-Device or F-module

This bit is set when the value set under the iParameters for window increments has
been exceeded, and/or the internally calculated PROFIsafe telegram is faulty. The
measurement system is then transitioned to a failsafe state, and outputs its passiv-
ated data. This state can only be exited by correcting the error and supply voltage
OFF/ON.

22

CE_CRC: Checksum error in communication

This bit is set when the F-Device detects an F communication error, for instance a
missing serial number (detected via a CRC2 error in V2 mode) or if data integrity
has been violated (CRC error). The F-Host is then requested to count all faulty
messages within a certain time T and, if the maximum permitted number of faulty
messages has been exceeded, to enter a configured safe state.

This error can also be triggered by incorrect CRC values in the iParameters
(F_iPar_CRC) or F-Parameters (F_Par_CRC) in the configuration sequence. The
measurement system reports a parameter error via PROFINET standard diagnosis,
and does not start up.

23

WD _timeout: Watchdog timeout in communication

UO-SPN1_Manual-en_R4
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Bit

Description

This bit is set when the set Watchdog time F_WD_Time in the F-parameters has
been exceeded. A valid, current security telegram must be received from the F-
Host within this time; otherwise, the measurement system is transitioned to a fail-
safe state and outputs its passivated data. This state can only be exited by correct-
ing the error and supply voltage OFF/ON. See also section 5.4.1.7.

FV_activated: Failsafe values activated

[Ho

24 This bit is set when the measurement system is in a failsafe state and outputs its
passivated data.
Toggle_d: Toggle bit
25 The toggle bit is device-based, and initiates incrementation of the virtual serial num-
ber within the F host. The toggle bit is used to synchronise the counters in the
measurement system/F host to generate the virtual serial number.
06 cons_nr_R: Virtual serial number was reset.
The counter is reset when the F host detects an F communication error (CE_CRC).
27 reserved
NOTE!

The Safe Status can only be accessed indirectly with the help of variables from the
security program, see also section 8

For a more detailed description of status bits, see the PNO document “PROFlsafe —
Profile for Safety Technology on PROFIBUS DP and PROFINET IO”, order no.:
3.192b.
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5.3.1.2 Output data

Controll: Unsigned16

Byte X+0 X+1
Bit 15-8 7-0
Data 215 28 2720
Bit Description

Preset_Request

This bit is used to control the preset function. When this function is executed, the
20 measurement system is set to the position value saved in the tabs Preset
Multi-Turn/Preset Single-Turn. An exact process must be observed to ex-
ecute the function, see also section 9.

21...215 | reserved

Control2:
reserved

Preset Multi-Turn / Preset Single-Turn

Preset Multi-Turn, Integer16 Preset Single-Turn, Integer16

Byte X+4 X+5 X+6 X+7
Bit 15-8 7-0 15-8 7-0
Data 21> 28 27— 2° 215 _ 28 27— 2°

The desired preset value must be in the range of 0 to 268 435 455 (28 Bit). The relevant values
for Preset Multi-Turn/Preset Single-Turn can be calculated alongside the resolution
of the measurement system, max. number of steps per revolution according to the type plate
(8192):

| Number of revolutions = desired preset value / steps per revolution

The integer portion of this division indicates the number of revolutions, and must be entered in
the Preset Multi-Turn tab.

Single-Turn-Position =
desired preset value — (steps per revolution * number of revolutions)

The results of this calculation are entered into the Preset Single-Turn tab.

The preset value is set as a new position when the preset function is executed, see also section
9.
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Safe-Control: Unsighed8

Byte X+8
Bit 7-0
Data 271 - 20
Bit Description

iPar_EN: iParameter assignment unlocked

2° This bit must be set indirectly by the F host via a variable in order to be able to
execute the preset function, see also section 9.

OA_Req: Operator confirmation query requested

This bit is set via the F host driver if an error has been detected in safety-related
communication and it has been corrected. The bit is also set if the measurement
system/F host could not be integrated synchronously into bus operation during
21 start-up of the F-system. In relation to the measurement system, an operator
confirmation query is indicated via the green LED (3x with 5 Hz). In this case, an
operator acknowledgement is required of the function modules in the security
program. This allows the counter in the F host and F device to be synchronised
for the virtual serial number. The measurement system is then transferred from
safe status, output passivated data, to normal status, output cyclical data.

R_cons_nr: Reset the counter for the virtual serial no.

22 This bit is set when the F host detects an F communication error, either via the
status byte or through itself.

23 reserved

activate_FV: Activate failsafe values

This bit is set internally within the device via the firmware if the measurement
24 system cannot output any more failsafe data due to a device error, errors in
safety-related communication, or when starting up the F system. Instead, the
measurement system outputs its passivated data.

Toggle_h: Toggle bit

25 The toggle bit is host-based, and initiates incrementation of the virtual serial
number within the F host. The toggle bit is used to synchronise the counters in
the measurement system/F host to generate the virtual serial number.

26.27 | reserved
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NOTE!

The Safe Control tab can only be accessed indirectly with the help of variables

from the security program, see also section 8

For a more detailed description of control bits, see the PNO document “PROFIs-
afe — Profile for Safety Technology on PROFIBUS DP and PROFINET 10, order

no.: 3.192b.

5.3.2 Non safety-related process data

Structure of input data

Byte Bit Input data
X+0 28-215
Cam Unsigned16
X+1 20-27
X+2 28-215
Speed Integerl6
X+3 20-27
X+4 28-215
Actual value, Multi turn, 15 bit | Integerl6
X+5 20-27
X+6 28-215 -
ﬁ\gtual value, Single turn, 13 Integer16
X+7 2027 | P
5.3.21 Input data
Cam: Unsigned16
Byte X+0 X+1
Bit 15-8 7-0
Data 215 _ 28 2720
Bit Description
20 Speed overrun
This bit is set when the speed value is outside a range of —32768...+32767.
21...2*% | reserved

UO-SPN1_Manual-en_R4
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Speed: Integerl6

Byte X+2 X+3
Bit 15-8 7-0
Data 21528 271 - 20

The speed is output as a signed two’s complement value.
Setting the direction of rotation = Forward

» In light of the flange mounting, turning the shaft clockwise:

-> positive speed output
Setting the direction of rotation = Reverse
> In light of the flange mounting, turning the shaft clockwise:

- negative speed output
If the measured speed exceeds the display range of -32768...+32767, this will cause an overrun
reported in the cam register via Bit 2°. At the time of the overrun, the speed will remain stopped
at the respective +/- maximum value until it is back in the display range. In this case, the mes-
sage will also be deleted from the cam register.

The speed is indicated in increments per integration time Unsafe.

Multi-Turn / Single-Turn

Multi-Turn, Integer16 Single-Turn, Integer16
Byte X+4 X+5 X+6 X+7
Bit 15-8 7-0 15-8 7-0
Data 215 _ 28 2720 215 28 27 -20

The number of revolutions is noted in the Multi-Turn tab, while the current Single-Turn posi-
tion in steps is noted in the Single-Turn tab. The actual position can be calculated alongside
the resolution of the measurement system, max. number of steps per revolution according to the
type plate: The output position is not signed.

Position in steps = (steps per revolution * number of revolutions) + Single-Turn position

8192 =2 13 Bit
0...32767 2 15 Bit

Steps per revolution:
Number of revolutions:

5.4 Configuration

Typically, the configuration program provides an input screen for the 10 controller where the
user can enter the parameter data or select it from a list. The structure of the input screen is
provided in the device master file.

DANGER! ATTENTION!
A Danger of death, severe physical injury and/or property damage due to a mal-
function, caused by incorrect configuration.
' The system manufacturer must ensure proper function through a secured test run
-4 during commissioning and each time the parameters are changed.

UO-SPN1 Manual-en_R4
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5.4.1 F-Parameter (F_Par)
The following is a list of F parameters supported by the measurement system.
Byte-Order = Big Endian

Byte Parameter Type Description Page
- Bit Bit 0 = 0: not used -
F_Check_iPar |Bit Bit 1 = 0: no review 26

00: SIL1
X0 F_SIL Bitrange  |Bit3-2 |9 SIL2
—~ 9 10: SIL3 [default]
11: no SIL 26
F_CRC_Length |Bit range Bit 5-4 00: 3-Byte-CRC 26
F Block_ID Bit range Bit 5-3 001: 1 26

X+1
F_Par_Version |Bit range Bit 7-6 01: V2-Mode 27

X+2 |F_Source Add |Unsignedi6 Source address, Default = 1, range: 1- 27

65534
X+4 [F _Dest Add Unsigned16 |Target address, Default = 1, range: 1-99 27
X+6 |F_WD_Time Unsigned16 Watchdog time, Default = 125, range: 125- 27
10000
. : CRC of the iParameter, Default =
X+8 |F_iPar_CRC  |Unsigned32 |,,45451116 range: 0-4294967295 el
X+12 |F_Par CRC Unsigned16 CRC of the F parameter, Default = 17033, 27

range: 0-65535

5.41.1 F_Check_iPar

This parameter is set to “NoCheck” and cannot be changed. This means that the checksum
value from the iParameters is not evaluated.

541.2 F SIL

F_SIL indicates the SIL the user expects from the specific F device. It is compared to the manu-
facturer information stored locally. The measurement system supports the safety classes no SIL
and SIL 1 to SIL3, SIL3 = standard value.

5.4.1.3 F_CRC_Length

The measurement system supports the CRC length of 3 bytes. This value is preset and cannot
be changed.

5.4.1.4 F_Block_ID
Since the measurement system supports device-specific safety parameters such as “Safe inte-
gration time”, this parameter is pre-set to a value of “1 = form F_iPar_CRC” and cannot be
changed.
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5.41.5 F_Par_Version

This parameter identifies the PROFIsafe version “V2 Mode” implemented in the measurement
system. This value is preset and cannot be changed.

5.41.6 F_Source_Add/F_Dest_Add

The parameter F_Source Add defines a unique source address within a PROFIsafe island.
The parameter F Dest Add defines a unique target address within a PROFIsafe island. The
PROFIsafe target address must conform to the address set via the address switch implemented
in the measurement system.

Valid addresses: 1...99.

Standard value F_Source Add =1, Standard value F Dest Add =1,
F Source Add#F Dest Add.

5.41.7 F_WD_Time

This parameter stipulates the monitoring time [ms] in the measurement system. A valid, current
security telegram must be received from the F-Host within this time; otherwise, the measure-
ment system is transitioned to a safe state.

The default value is 125 ms.
In general, the watchdog time should be high enough that the communication tolerates telegram

run times, but that the error reaction function can be executed quickly enough in case of an er-
ror.

5.41.8 F_iPar_CRC
This parameter represents the checksum value (CRC3) calculated from all iParameters for the
device-specific part of the measurement system, and ensures secure transmission of the iPa-
rameters. It is calculated in a program “JHG_iParameter” provided by Johannes Hiibner
Giel3en. The checksum value calculated there must then be entered manually into the engineer-
ing tool of the F-Host, see section 6.

5419 F_Par_ CRC

This parameter represents the checksum value (CRC1) calculated from all F-parameters for the
measurement system, and ensures secure transmission of the iParameters. It is calculated ex-

ternally in the engineering tool of the F-Host and must then be entered here under this parame-
ter, or is automatically generated.

5.4.2 iParameter (F_iPar)

Application-specific device properties are stipulated in the iParameters. A CRC calculation is re-
guired to securely transmit the iParameters, see section 5.4.2

The following is a list of iParameters supported by the measurement system.
Byte-Order = Big Endian

Byte Parameter Type Description Page
Integration time Safe _ Default = 2
X+0 ) ) Unsigned16 28
(Integration Time Safe) Range: 1-10
. _ _ Default = 20
X+2 |Integration Time Unsafe Unsignedl6 28
Range: 1-100
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Byte Parameter Type Description Page

_ _ Default = 1000
X+4 [Window Increments Unsigned16 28
Range: 50-4000

] Default = 1

X+6 [ldleness Tolerance Preset Unsigned8 28
Range: 1-5

X+7 |Direction Bit IF IREEIEES 28

1: Forward [default]

5.4.2.1 Integration Time Safe
This parameter is used to calculate the safe speed output via the cyclical data of the
AMPN(H)41 I/O safety module. Long integration times facilitate high-resolution measurements
at low speeds. Short integration times indicate speed changes faster, and are well suited for
high speeds and a high level of dynamism. The time base is set to 50 ms. Therefore, 50 ... 500
ms can be set over the value range of 1 ... 10. Standard value = 100 ms.

5.4.2.2 Integration Time Unsafe
This parameter is used to calculate the unsafe speed output via the process data of the
AMPN(H)41 I/O safety module. Long integration times facilitate high-resolution measurements
at low speeds. Short integration times indicate speed changes faster, and are well suited for
high speeds and a high level of dynamism. The time base is set to 5 ms. Therefore, 5 ... 500 ms
can be set over the value range of 1 ... 100. Standard value = 100 ms.

5.4.2.3 Window Increments
This parameter defines the maximum permitted position deviation in increments for the Mas-
ter/Slave scanning system integrated into the measurement system. The permitted tolerance
window depends primarily on the maximum speed in the system, and must first be calculated by
the system operator. Higher speeds require a larger tolerance window. The value range is
50...4000 increments.
Standard value = 1000 increments.

The larger the window increments, the greater the angle until an error is detected.

5.4.2.4 I|dleness Tolerance Preset

This parameter defines the maximum permitted speed in increments per Integration
time Safe for carrying out the preset function.

The permitted speed depends on the bus behaviour and system speed, and must be calculated
first by the system operator. The value range is from 1 increment per integration time Safe up to
5 increments per Integration Safe.

This means that the measurement system shaft has to be almost at a standstill for the preset
function to be executed.

Standard value = 1 increment per standard value Integration time Safe.
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5.4.2.5 Direction

This parameter defines the current counting direction for the position value in light of the flange
connection when the shaft is turning clockwise.

Forward = counting direction increasing
Reverse = counting direction decreasing
Standard value = Forward

6 Determining the parameters / CRC calculation

It is useful to stipulate the known parameters in the F-Host even before project planning, so that
they can be taken into consideration in the project plan.

The following section describes the process in conjunction with SIEMENS project management
software SIMATIC Manager and the option package S7 Distributed Safety.

The software JHG iParameter required to calculate the CRC is included in the Software and
Support CD.

6.1 iParameter

The iParameter are set with feasible default values in the standard settings, and should only be
changed if the automation task expressly requires this. A CRC calculation is required to se-
curely transmit the individual Eigenschaften - AMPN(H)41 E/A safety - [R-/51)
set iParameters. This must b€ | aigemein| Adessen PROFIsate |
completed when changing the

default iParameters using the Parcmaiemene [ wert [Hex [ watsndem. |
program “JHG_iParameter”. G S

The calculated checksum cor- i FaneCAC

responds to the F-Parameter g bo00

F_iPar CRC. This must be i e 5 =

entel‘ed during pI’OjeCt plan_ F_iPar_CRC 1132081116 437A2FDC

ning for the measurement sys-
tem with the hardware configu-
rator in the window Proper-
ties — AMPN(H)41 I/0
safety in the field of the
same name, see section 7.3.1.

Aktueller F-Parameter-CRC [CRICT] hexadezimal:

|42

Abbrechen Hilfe
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6.1.1 CRC calculation via the iParameter
The default standard values are used for the following example CRC calculation. These can be
loaded via an XML template file in the program JHG iParameter. If deviating values are re-
quired, these can be overwritten by double clicking the relevant entry. The changed parameters
can be saved as a complete parameter set or opened as a template.

> Install JHG iParameter using the installation file “JHG_iParameter_Setup.exe”.

> Star JHG iParameter using the start file “JHG_iParameter.exe”, then use the menu File
-> Open XML template to open the template file included with the measurement system
(here, the example: AMPN41_001.xml).

H JHG_iParameter

Integration time For the speed in the PROFIsafe area; unit [xS0ms] {1 ... 10}
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If necessary, adjust the relevant parameters, then - to calculate the F_iPar CRC- click the
Generate CRC button. The result is displayed in the field F_iPar CRC as either a decimal or
hex value.

H JHG_iParameter <AMPN41 PROFINET/PROFlsafe> Release 1.0 == E3

File |nfo

Feature | ¥Yalue |ﬂ
Integration Time Safe 2z

Integration Time Lnsafe 20

Window Increments 1000

Idleness Tolerance Preset 1

Direction Farward

ke

Tool information:

Integration time for the speed in the PROFIsafe area; unit [x50ms] {1 ... 10}

Parameter set descripkion

F_iPar_CRC
[pec =] 132081116

|Template: AMPMAT_001.«ml / Parameter set:

Each time the parameters are changed, F_iPar CRC must be calculated once again. This must
be taken into consideration in the project planning. If there is already a security program, it must
be regenerated.

Further information on handlingdHG iParameter is used in the help file in the menu Info -
Help.

6.2 F-Parameter

The F-Parameters are set with feasible default values in the standard settings, and should only
be changed if the automation task expressly requires this. A CRC is required to securely trans-
mit the individual set F-Parameters, and is calculated automatically by the SIMATIC Manager.
This checksum corresponds to the F-Parameter ¥ Par CRC, which is displayed during project
management of the measurement system with the hardware configurator in the window Prop-
erties - AMPN(H)41 I/0 safety underthe heading Current F-Parameter-CRC
(CRC1) as a hexadecimal value: The value entered in the example below B42 is valid for the
standard setting shown here, see section 7.3.2.
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Eigenschaften - AMPH[H])41 E/A safety - [R-/51) B

Allgemeinl Adreszen  PROFlzafe |

Parametername | wrert | Hex | ‘Wert dndem... |
F Lheck iPar MolCheck

F_SIL SIL3

F_CRC_Length 3-Byte-CRC

F_Block_ID 1

F_Par_ersion 1

F_Source_sAdd 2000

F_Dest_add 93 B3
F_wD_Time 128

F_iPar_CRC 1132081118 43742F0C

Aktueller F-Parameter-CRC [CRCT | hexadezimal:

|p42

Abbrechen Hilfe

6.2.1 Non-adjustable F-Parameters

The following F-Parameters are managed either by the measurement system or the F-Host and
therefore cannot be changed manually:

o F_Check_iPar: NoCheck

e F CRC_Length: 3-Byte-CRC

e F Block _ID: 1

e F Par_Version: V2-mode

e F _Source_Add: 2002 (example value, specified by the F-Host)

6.2.2 Adjustable F-Parameters
It is assumed that the following parameters are set to their standard values:
e F_SIL:SIL3
e F Dest Add: 513 (Address switch)
e F_WD Time: 125
e F_iPar_CRC: 1132081116 (calculated via the JHG-Tool “JHG_iParameter”)

Any change in parameters will result in a new F_Par CRC value, which is displayed as shown
above. If there is already a security program, it must be regenerated.
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7 Create security program - Example configuration

This section describes the process for creating the security program using SIEMENS project
manager SIMATIC Manager and the option package S7 Distributed Safety.

The security program is created using the FUP/KOP-Editor in STEP 7. Failsafe FBs and FCs
are programmed in the programming language F-FUP or F-KOP, while failsafe DBs are created
in the F-DB language. Failsafe application modules that can be used in the security program are
available to the user in the F-library Distributed Safety, which is available to the user.

Security tests are completed automatically when generating the security program, and addi-
tional failsafe modules for error recognition and error reaction are integrated. This ensures that
outages and errors are detected and that appropriate reactions are triggered which keep the F-
system in a safe state or transfer it to a safe state.

A standard user program can run in the F-CPU in addition to the security program. The standard
and security program can coexist in an F-CPU, since the safety-related data of the security pro-
gram is protected against accidental influence by data in the standard user program.

Data can be exchanged between the security and standard user programs in the F-CPU via
markers and through access to the process map of inputs and outputs.

Access protection

Access to the F-System S7 Distributed Safety is secured by two password queries, the
password for the F-CPU and the password for the security program. The online and offline
passwords for the security program are differentiated:

¢ The offline password is part of the security program in the offline project on the program-
ming device.

e The online password is part of the security program in the F-CPU.
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7.1 Requirements

WARNING!

A Danger of deactivating the failsafe function through improper security pro-

gram project planning!

e The security program may only be created in conjunction with the system docu-
mentation provided by SIEMENS for the software and hardware.

¢ Full documentation on the topic of “Project planning and programming” a secure
controller is available from SIEMENS in the handbook S7 Distributed Safety - Pro-
ject Planning and Programming, document order number; ASE00109536-04. This
documentation is part of the option package S7 Distributed Safety.

e The following descriptions refer to the process itself, without including information
from the SIEMENS handbook.
The information and notices provided in the SIEMENS handbook, in particular the
safety information and warnings, must therefore be observed and complied with.

e The project planning should be considered an example. The user is obligated to
review and adjust the project planning to determine whether it is useful in their ap-
plication. The use must also choose appropriate safety-related hardware compo-
nents, and must select the necessary software requirements.

Software components used for the S7 Distributed Safety example configuration:
e STEP 7V55 + SP2

e S7 Distributed Safety Programming V5.4 + SP5

e S7 F ConfigurationPack V5.5 + SP9

Hardware components of the SIMATIC 300 series used for the S7 Distributed Safety ex-
ample configuration:

e Hardware rail
e Power supply “PS307 2A” (307-1BA00-0AAO0)
e F-CPU unit “CPU317F-2 PN/DP” (317-2FK13-0AB0)

¢ Digital output assembly “SM 326F DO 10xDC24V/2A” (326-2BF01-0ABO0), is not actively
used in the following security program, and is provided for customer-specific outputs, for
instance to display the variable statuses of the F periphery module: PASS _OUT, QBAD,
ACK_REQ, IPAR_OK etc.

¢ Digital input assembly “SM 326F DI 24xDC24V” (326-1BK01-0ABO0),
is used to carry out an Operator Acknowledgement.
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7.2 Hardware configuration

» Start SIMATIC Manager and create a new project.

Meues Projekt x|

Arwenderprojskte | Bibliotheken | Multiprajekte |

M ame | Ahblagepfad
%AMF‘M PROFlzafe C:\ProgrammesSiemensz\Stephe7projampd]_pr

1| | o]

=1 [ akebeles b wtiprejeks eiffiigen

Mames Tvp:
|MPN4T PROFlsafe [Projext =

I | EBitifiathek
Ablageort [Pfad] :
II::'\F'mgramme'\Siemens'\Step?'\STpmi Durchzuchen... |
Abbrechen Hire |

4

» Right click in the project window to insert the STMATIC 300-Station as a new object.

S AMPN41 PROFI

-- C:\ProgrammeXSiemens\Step7\s7proj\vAmpnd1_p

s i o T 1 Symbalizcher Mame Grofte | Autor Anderngsdatum
Kapieren ChiE MPI 2984 14.07.2014 16:34.39
Elnfiigen [Efr]
[Lschen el
Meues Objekt einfligen
Zielspstem
g:b:?"fme" i ;ﬁ - SIMATIC PC-Statian
+
e e SHM SIMATIC HMI-Station
Andere Station
SIMATIC 55
FG/PC
4Pl
FROFIEUS
Industrial Ethernet
FTP
Foundation Fieldbus
S7-Programm
M 7-Programm
1] | i

UO-SPN1 _Manual-en_R4
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» Use the same process to create an Industrial Ethernet for PROFINET as a new
object.

=2 AMPN41 PROFlsafe

“\Programme\Siemens\Step7\s7proj\Ampndl_p

i o .Etrl+>< Symbolizcher Mame Typ Grofe | Autor Anderungsdatum
Kopieren CHl+E MPI 2584 14.07.2014 16:34:39
Einfilen ey SIMATIC 300-Station 15.07.2014 08:22:43
LLasehien [E]
3 SIMATIC 400-Station
Zielzystern 3 SIMATIC 300-Station
SIMATIC H-5tation
g;’.b:?"?me” i ;ﬁ fet SIMATIC PC-Station
jekieigenschaften..  Al+Return CIMATIC HMI-Station
Andere Station
SIMATIC 55
FGAPC
MFI
PROFIEUS
PTP
Foundation Fieldbus
S 7-Programm
M 7-Programm
1 | |

» Double click the Hardware entry to start the hardware configurator HW Config.

I SIMATIC Manager - AMPN41 PROFIsafe _[o]x]

Datei Bearbeiten Einfiigen Zikystem Ansicht Estras Fenster Hiffe

AR

S | veEBEm

[ < KeinFiter >

Z AMPN41 PROFIsafe — C-\Programme\Siemens\Step7ss7proj\Ampnd1_p:

Ep EMPNAT PROFIsale Symbolischer Name
S

Obj
SIMATIC 300(1) EToa

Driicken Sie F1, um Hille 2u erhalten.

[IS0 Ind. Ethemet -» ASI 488173 USE | v
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» If the hardware catalogue is not shown at the right side, it can be displayed using the view
- Catalogue menu.

[EHW Konfig - [SIMATIC 300(1] (Konfiguration) - AMPN41 PROFIsafe]

By Station Bearbeiten Eirfiigen Zielsystem Arsicht Estas Fenster Hife

D=2 %/g- e smdalmea e

= olx|
Suchen: | vt
Brofil: [Standard =l

PROFIBUSDP
128 PROFBUS P
22 PROFINET ID

— SIMATIC HMI Station
E-Fl SIMATIC PC Based Contral 3004400
B SIMATIC P Station

< ] _’ILI

== | sivaTic 300

Steckplatz | Bezeichnung |
T

» Dragaprofile rail into the project window to include the hardware components.

[ Hw Konfig - [SIMATIC 300(1) (Konfiguration) -- AMPN41 PROFIsafe]
Bl Stetion Bearbeiien Ennfligen Ziekystem Ansicht Extias Fenster Hie

D58 &S|t || dinoin [0 2% W2

—
A CLET]
n 1 & Bl [Standard =

J H PROFIBUS-DP

A% PROFIBUS-PA
AR PROFINET 10
£ [{ SIMATIC 300
= acr

-] CP-300
®-(3 CPU-300

1

z
3
1
5
E
7
=

{3 FM-300
£ 1M:300
M7-EXTENSION

- Metiibergang
-0 P5-300
- RACK-300

- B [
< | 3 -3 5M-300

SIMATIC 400
=0

£
5L SIMATIC HMI Station
g

Steckplaiz Baugiuppe Bestelnummer Fimpare | MFiAdesse | Eddesse | Addesse | Kommenia | =

[ SIMATIC PC Based Conirel 3004400
2, SIMATIC PC Station

— | =[] [ =]

==

EEST 390-17770-0A40 E
In verschiedenen Langen lisferbar -

[ [Bnd 2

Driicken Sie F1, um Hife 2u sthalten. [

» Drag power supply PS 307 2Ainthe SIMATIC 300 = PS-300
- PS 307 2A catalogue to position 1 in the rack.

» Drag CPU 317F-2 PN/DPinthe SIMATIC 300 - CPU-300 =
CPU 317F-2 PN/DP > 6ES7 317-2FK13-0AB0 -> V2.6 catalogue to position 2 in
the rack. If necessary, the properties of the Ethernet interfaces should also be
entered here.

» Drag digital output assembly SM 326F DO 10xDC24V/2A in the catalogue via
SIMATIC 300 = SM-300 = DO-300 = SM 326F DO 10xDC24V/2A
(6ES7 326-2BF01-0ABO) to position 4 in the rack.
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» Drag digital input assembly SM 326F DI 24xDC24V in the catalogue via
SIMATIC 300 - SM-300 - DI-300 - SM 326F DI 24xDC24V
(6ES7 326-1BK01-0ABO0) to position 5 in the rack.

E{;‘HW Konfig - [SIMATIC 300(1) {Konfiguration] -- AMPN41 PROFlsafe]
Ol Ststion Bearbeien Einfiigen Zielsystem Ansicht Estras Fenster Hilfe

_[olx]|
=ls|x|

N =

B EnT

PS 307 24 N
CPU 317F-2 PN/DP
MEAOA
PO

AT Port ¥

; FD 01080 C24V 726

=)

]

<

o

[

_—olx

Suchen: nj ”!l

Biofl:  [Stendd =l

- m R

Steckplatz Baugiuppe

Firmware

WPl-Adiesse

E-Adiesse

Atdiesse

Kommentar |

V2. 6

1 PS5 307 28 BES7 307-1BAOC-0AA0
2 CPU 317F-2 PN/DP__ |BES7 317-2FK13-0AB0
T AERDF

2

18-

e |f

e

HEAT At ]

Pl

FDO10:DC24Y/24

8.13

8..15

FDI24:DC24V

BES7 326-2BF01-04B0
EES7 326-1BR01-04B0

1625

1615

Driicken Sie F1, um Hilfe zu ethalten

s |

SM 321 DIEXDC24Y ;I
5M 321 DITERDC24Y

SM 321 DIEXDC24Y

5M 321 DITERDC24Y

SM 321 DIEXDC24Y

5M 321 DITBRDC24Y

SM 321 DIEXDC24Y

SM 321 DNEXDC24V, Alarm
SM 321 DIEXDC24V, Alamn
SM 321 DNEXDC24V, Alarm
SM 321 DITEXDCA8-1254
SM 321 DITExDCAE-125%
SM 321 DI ExMAMUR

SM 321 DITesUC24/48Y
Sh 321 DIZ2wAC1 200

SM 321 DIZ2«DC24V

SM 321 DI32«DC24V

SM 321 DMNAMUR, Ex
SM 321 DIE4DC24Y

SM 321 DIgwa 1207230
St 321 DIBwaC120/2300
SM 321 DISwaC230v

St 321 DIBwaC230

28V
5t 326F DI8xMamur

-1 DI/D0-300

-1 Do-300

-0 10-5EMSE -
-] Speziak300

HE SMATIC 400 =

BES? 326-1BRON-04BO ¢
St 326F. DI 24:DC24Y. sicherheitsgerichtet. mit Diagnosealarm —

I I [End z

The hardware components to be included in the rack are now complete.

In the next step, the GSDML file for the measurement system must be installed. This is copied
into the appropriate installation folder of the STMATIC Managers with the associated bitmap
file. Please note that the directory structure may vary.

» Install the GSDML in the saved directory using the menu Extras - Install GSD

files...

The measurement system will now appear in the catalogue as a new entry: PROFINET I0
- Additional FIELD DEVICES - Encoders —»> HUEBNER AMPN (H)41 -

AMPN (H) 41

UO-SPN1_Manual-en_R4
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[ HwW Konfig - [SIMATIC 300(1) [Konfiguration] -- AMPNA1 PROFIsate]
il Station Bearbeiten Einfligen Zielswstem Ansicht Estrias Fenster Hille _18] x|
D@ 8a) 2o waBo %2 e
- olx|
Suchen | nija
1 PS 307 24
Profit  |[Standad
2 CPU 317F-2 PN/DP et | [
X1 - 2 PROFIEUSDP
a2 32 PROFIBUS P&
X2P7 =% PROFINET IO
3 {1 Gateway
4 FOO108DC24v 28 -0 HMI
5 FOIZ4DC24V Lo
& (-0 Network Components
7 + Schaltgerte
(] -0 Sensors
a H E-{ weiters FELDGERATE
in =3 Encoders
=+{3 Huebrner AMPNH)
R MEH(H17
=] | =@ SIMATIC 200
| | v = SIMATIC 400
- SIMATIC HMI Station
0 UR ] SIMATIC PC Based Cantrol 3007400
:I:I o -8, SIMATIC PC Station
Steckplatz Baugruppe I Bestellnummer Firmware MPl-adiesse E-. A... | Kommentar |
1 PS 307 28 [EES7 207-1BAND-08AT
2 CPU 317F-2 PN/DP__[GES7 317-2FK13-0AB0 2.6 2
A7 MELDE Z S5
wF PR aran
HEFT A Awr e
3
[] FOOT0DC24Y/20 GES7 326-2BF01-0ABN 8..13 [8..15
5 FDI24:DC24Y EES7 326-1BK1-0480 16..25[16..1
3
7
[
9
10
1 [BMPN(H] N
Husbrer/Giessen 3
S afe/Unsate: Multitum [15 Bit), Singleturn [13 Bit),
Geschwindigkeit (16 Bit / signed] LI
Driicken Sie F1, um Hilfe 2u erhalten. [ [ [ A

7.2.1 Set the hardware configuration properties

The object properties of the individual hardware components are set to the relevant position in
the rack or slot by right clicking the position:

» Protection class 1 anda password must be planned for the CPU in the
Protection tab. The Operation field is not relevant for safety operation.

Eigenschaften - CPU 317F-2 PN/DP - [R0/52) |

Allgemein I Anlauf I T aktgynchionalarme I Zyklug / Taktmerker I Remanenz I Alarme
Uhrzeitalarme | ‘weckalarme | Diagnose / Uk Schutz I Ku:ummunikatiu:unl F-F'arameterl Web

— Schutzst(le

& 1 Zugn

¥ Durch Palwort authebbar
2 Schreibschutz

— Betieb

" Prozefibetieb

slllassiae Zpkluszeterthahung
dburchy Testitkhanen: I B ma

= 2 Schreib-/Leseschutz
Paliwart: ' Tecthetich

Ixxxxxxx

ﬂoch@
|,1

V| CPL enthalt
Sicherheitzprogramm

» Inthe sub-entry PN-IO, General -> tab, select the type Ethernet inthe Interface
field.

» Ethernet settings for the controller (PLC) must be entered into the Properties window for the
Ethernet interface PN-IO:

> |P address of the PLC
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> Subnet mask of the PLC
> Subnet: Ethernet
Eigenschaften - PN-10 [RD/52.2] x|

Allgemein |Adressen| PROFINET | Synchrorisation | Uhrzeitsynchrarisation |

Kurzbezeichnung: PHA0 Eigenschaften - Ethernet Schnittstelle PN-10 [R0/52.2] Ed

Geratename: IPN.m Allgemein  Parameter |

Bei Armwahl eines Subnetzes: werden die
nachzten freten ddrezzen vorgeschlagen

~Schnittstelle—————————

Top: Ethernet Metziiber

gang
. IP-&d p 192.168.0.1
Geratenummer: 0 - Es3e I % Keinen Fouter venwenden
Subnetzmaske: 256, 2R5.255.0

Adresse: 132168.01 = " Rauter venwenden

Wernetzt: hiEin Adresse: I
Kommentar: Subnetz:
| --- hicht vernetzt - Mew...

Eigenschaften... |

Lozchen |
Abbrechen | Hife |

» Add PROFINET IO — System: Right click the entry “PN-10” and then select “Insert
PROFINET IO-System.

EEHW Konlfig - [SIMATIC 300(1) (Konfiguration) -- AMPN41 PROFIsafe]

IS [=[E3
ly Staton Beatbeiten Einfiigen Ziekystem Ansicht Exias Fenster Hife 18] x|
DE%® @& > e da@me 8 x|

e ———
Suchen: it
Erofl:  [Standard =l
.............. =8¢ PROFIBLISDR
PROFIBUSFA
Fepieen Giiis E PROFREST
Elrfiiger Gl {8 SMATIC 300
T FOOAGDCE b SIMATIC 400
FDI24:DC24 L . SIMATIC HMI Statior
- -] SIMATIC PC Based Contral 3004400
B B SIMATIC PT Station
8 e
5 PROFINET
n
PROFINET 0 Domain Management
PROFINET 10 Tapologe.
PHOFINET 0 Tiakisychionsaiion _'Ll
N Baugnippe speafisieien D
R e bl
Gehe zu »
Steckplatz Baugnppe Adiesse | E- | A | Kommentar |
: o5 Ao Zuugennele B AuGpnen e
2 CPU F17F-2PN/L  Ecchioiion /Sl
7 HELDE #157
e e Sytdlebearbeten T
et Fent 7 Objekteigenschaften. AbeRetum e
OIbjeRe et Gl
FODI0MC2av/28 | 2ulffdenn v 6.3 [6..15]
1 FoizaxpC2av o — 16..25[16..1
F ClikF2
FAds CHrkFT
Handbuch-Suche CulFe
0
1 Dieyioe Toolstaren ROFINET 10-Spstem 3
Fuigt ein PROFINET 10-6ystem an der markierten Ethemet S chriltstelle i [End

» Connect the measurement system AMPN (H) 41 from the catalogue to the available bus line
via drag&drop to the PROFINET 10-System.
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@‘;H\V Konfig - [SIMATIC 300(1) [Kenfiguration) -- AMPN41 PROFIsafe] _ [l x|
Bl Station Bearbelen Eirfiigen Zielystem Ansicht Estias Fenster Hife

=181x|
DB &g & e || dalmm| %8

= -}

swhen: [ |l

1 PS 307 28 P

Proii o
2 CPU 317F-2 PN/DP. Broft:[Standand =
X MPLDP 3% PROFIELS-DP
@ PO . S8 PROFIRLS-PA
\opr Vo Ethemet{1} PROFINET I0-System [100]

=52 PROFINET 10

-0 Gateway

3 HM

o

{23 Metwork Companents
{11 Schaltgerdte

-0 Sensars

FDOT0xDC24V/28,
FDI24:DC24Y

@

o

& - Weitere FELDGERATE
an 11 Encoders
=23 Huebrer AMPN[H}1
&
IMATIC 300
41 | IMATIC 400
IMATIC Hil Stafion
IMATIC P Based Cartrel 3007400
ﬂ!l 1) AMPHAT -8, SIMATIC PC Station
Steckplatz Baugnppe Eddesse | dddesze | D Ko |
7 AMPNAT ARFREHT FIE
A7 niestoce F1GE
1 45 M a78E
Vol 5 T MR G
7 AN E ot R
7 AR EA &7

S afe/Unsafe: Mulitum [15 Bitl. Singletun (13 Bi.
Geschuindigkeit (16 B / signed)

[EMPNIHIAT = 3
Hugbrer/Giessen -
7]

Driicken Sie F1, um Hilfe 2u erhalten.

[ [ [fnd | 7

» When the measurement system is connected to the master system, the device name must

be entered in the Properties window in the General tab, and the check-box “Assign IP
address through IO-Controller” mustbe marked.

Eigenschaften - AMPN41

Lllgemein |

Furzbezeichnung: AMPH41

Safednzafe: Multiturm [15 Bit), Singletum [13 Bit), Geschwindigkeit (16 Bit / ;I
zigned)

Bestel-Mr. / Firmware:  AMPR[H]41 /41,06
Familie: Huebner AkPH[H]41

Geratename:

GSD-Dater: GSDMLAZ 3-HU-0244-AMPH[H]41-201 30418, kil

Aegatestand anderr .. |

— Teilnehmer PROFINET [Q-System

Gerdtenummer: /1 =] |PROFINET-I0-Gystem (100)

IP-&dresze: 192168.0.2 Etherngt... |

rd |P-&dresze durch |0-Contraller zuweisen

Kommentar:

-
-
Abbiechen | Hile |

» Assign device name via DCP:
>

In the “HW Config” window, access the menu “Target system—> Ethernet —>Assign
device name”.
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» The measurement system which is powered up and connected to the network should be

visible in the list after pressing the “Update” button.

Geritenamen vergeben

Geratename:

Geratetyp: IHuemmrAMPNﬁﬂﬂ

Worhandene Gerdte:

IF'-.f'-\.dlessel MAC-Adiesze | Gerdtetyp | Gerdtename | Mame zguweizen |

00-03-12-EF-DC-EE  Huebner AMPR[H]41

— Teilnebmer-Blinktest

Dauer [Sekunden): |3 'I
|

Blinken ein | Blinken aus |

™ nur Gerdte gleichen Typs anzeigen [ mur Gerdte ohne Namen anzeigen

Aktualizieren | Exportieren... |

Schliefen | Hilfe |

A few seconds after pressing the “Assign name” button, the list will be updated and the new

device name will be accepted.

Gerdtename: I,&MPNM j Geratetyp: IHuebnerﬁMF‘N[H]-‘-i'l

Waorhandene Gerate:

IP-dresse | MAC-Adiesse | Gergtetyp | Gesteriams | |Name;uwe|sen|
00-03-12-EF-DC-EE  Huebrer aMPHIHIAT - APH4T

r— Teilnehmer-Blinktest

Draver [Sekunden): |3 'I

Blinken ein | Blinken aus |

™ nur Gerte gleichen Typs anzeigen [ mur Gerdte ohne Namen anzeigen

Aktualizieren | Expaortieren. .. |

Schliefen | Hilfe |

NOTE!

[Ho

after a reset.

The measurement system does not have any stored device names upon delivery, or
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» Inthe Parameter tab, the Operating mode > Safety mode according to
SIL3/AK5, 6 must be planned for the project for the digital output assembly. Confirm the
following window by pressing Close.

Eigenschaften - FDO10xDC24V /24 - [RD/S54) B3

.-’-‘«Ilgemeinl Adiessen  Parameter I

Pararmeter | fert | |

= Parameter . .
GEI Batrishsart Dbiekteigenschaften
(7] F-Parameter .
5 " Lizte der Meldunger:

Achtung, Sie haben eine sicherheitsrelevante Projektisrung geandert, wenn sie die Anderung Ub

4| | ]

— Meldung

IEII:uiekteigen&c:haften [2988: 2075) Hilietexs |

Achtung, Sie haben eine sicherheitsrelevante -

Projektierung geandert, wenn zie die Andemning
Libemehmen izt ging Meugenenisming des j [Feke &0 |

A

Schliefen I Speichern Hilfe |

» Inthe Parameter tab, in the Parameter 2 Assembly parameters = Supply group
1Vs/3Vs folder structure, the entries Encoder supply via assembly and Short
circuit test must be checked.

Eigenschaften - FDIZ4xDC24Y - [RD/55)

.t'-‘-.llgemeinl Adressen  Parameter |

Parameter Wiert
=125 Parameter

[Z] Betriebzart Standardbetrieb
1] F-Parameter

=5 Baugruppenparameter
—(Z] Diagnosealarm ]
—(Z] Werhalten nach Kanalfehlem
EH_3 Wersorgungsguppe 14 / 3v's
[Z] Geberversargung Liber Bau...
[£] Kurzschluzstest

Kanal 0,12

Kanal 1,13

Kanal 2,14

K.anal 3,15

Kanal 4,16

Kahal 5,17

FH_T Wersargungzanippe 24z / 4s
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» The settings for channels 0,12 and 1, 13 remain unaffected. For the channels
2,14 / 3,15 / 4,16 and 5,17 the check under the entry Activated must be
removed for each channel.

Eigenschaften - FDI24xDC24Y - [RD/55]) B3

.&Ilgemeinl Adieszen  Parameter I

Parameter et :I

FH_ ] Kanal 0,12
FH_] Kanal 1,13
-5 Kanal 2,14

-[Z] Aktiviert 1
(2] Auswertung der Geber
-[Z] Art der Geberverschaltung
-[Z] Diskrepanzverhalten
L[Z] Diskrepanzzeit [ms)
EHEY Kanal 3,15

H[E] Aktiviert 1
—[Z] Auswertung der Geber
(2] At der Geberverschalung
-[Z] Diskrepanzverhalten
L[Z] Diskrepanzzeit [ms)
EHEA Kanal 4, 16

H[E] Aktiviert 1
H[Z] Auzwertung der Geber
-[Z] Art der Geberverschaltung
(2] Diskrepanzverhalten
L[Z] Diskrepanzzeit [mz) ;I

fbbrechen | Hire |

» Inthe supply group 2Vs/4Vs sub-folder, for all channels
6,18 / 7,19 / 8,20 / 9,21 / 10,22 and 11,23 the check under the entry
Activated must be removed for each channel.
Eigenzchaften - FDI24xDC24Y - [RD/S55])

.ﬁllgemeinl Adieszen  Parameter |

meter et :I
é—va Versorgungsgruppe s / AVs
[E] Geberverzorgung iiber Baugnppe
[E] Kurzzchlusstest

= F.anal 6,18
H[E] Aktiviert
H[E] Auswertung der Geber
|-[Z] At der Geberverschaltung
-[E] Diskrepanzverhalten
L[] Diskrepanzzeit (ms)
EHEH Kanal 7.19
=] Akbiviert ]
H[E] Auswertung der Geber
[Z] Art der Geberverzchaltung
-] Diskrepanzverhalten
L[Z] Diskrepanzzeit [ms) T
A Kanal 8, 20
=] Akbiviert ]
H[E] Auswertung der Geber
H[E] Art der Geberverschaltung ;I

4] L»
pbbiechen | Hile |

A RESET symbol is required for the digital input £ 16.0 for the F-periphery Operator Acknowl-
edgement.

O
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» To do so, right click the entry FDI24xDC24V in the rack or the slot and select Edit
symbols.... The symbol name Reset is entered under the Symbol column, and the data
type BOOL is then automatically adopted.

» Update by pressing OK.

Adresze / Synbol Datentyp | Kommentar =
16.0 e EE BOOL
161

16.2
16.3
16.4
16.5
166
16.7
17.0
171
17.2

1]
1

Lol e R =B = B L I O IV SN

immmmmMmmmmMmmmMmm

L 1«

Surbale ergdnzen | St [sahemn | Sortierung: I.-’-‘«dlesse aufgteigend

[~ Spalten (], B, M. K. BK anzeigen

Mit ‘0K baw. Ubemehmen’ wird die Symbalabelle aktualizsient

ark I Ubemehmen | Abbrechen Hilke

&&_

7.3  Configuration

7.3.1 Setting the iParameters

» The iParameters can be set by marking the symbo1l for the measurement system -
Double click on the slot entry AMPN (H) 41 E/A - Selectthe Parameter tab.

Eigenschaften - AMPN[H]41 EfA - [R-/52]
Allgemeinl Adressen  Parameter |
et
=83
=] iParameter
[Z] Integrationszeit Safe 2
[Z] Integrationszeit Unzafe 20
[Z] Fensterinkremente 1000
[E] Stillstandtoleranz Preset 1
[E] Drehrichtung Worlauf
dbbrechen | Hife |

If deviating parameter values are required, as shown above, then an F_iPar CRC calculation
must be completed for this new parameter data set, see section 6.

The calculated value must then be entered in the parameter data set for F-parameters under
F_iPar CRC, see section 7.3.2.
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7.3.2 Setting the F-parameters
» The F-Parameters can be set by marking the symbol for the measurement system -
Double click on the slot entry AMPN(H)41 I/O Safety - Select the PROFIsafe tab.
Eigenzchaften - AMPM[H]41 E/A =afety - [R-/51]

.t’-‘«llgemeinl Adreszen  PROFlzafe |

Parametername | et | _Hex | ‘wiert dnderm... |
Lhec ::,' 15 MNalCheck

SIL3
F_CRC_Length 3-Byte-CRC
F_Block_ID 1
F_Par_‘Yersion 1
F_Source_Add 2000
F_Dest_add 93 E3
F_wD_Time 125
F_iPar_CRC 1132081116 437TAZFDC

Aktueller F-Parameter-CRC [CRC1) hexadezimal:

|p42

Aibbrechen Hilfe

NOTE!
The F_Dest_Add entry and setting for the SPN address switch must match!

o

The value for the parameter F_iPar CRC is determined from the set parameter data set for the
iParameter and the calculated CRC value, see section 7.3.1.

To ensure the security program can be generated automatically, the menu Station > Save
and translate must be used to translate the hardware configuration.
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» Then, the HW-Configuration must be loaded to the hardware using the menu “Load
target system > to assembly”..

[ Hw Konfig - [SIMATIC 300(1) [Konfiguration) -- AMPN41 PROFlsafe] O]
Ol Station Beabeiten Einfiigen | Zielwstem Ansicht Extras Fenster Hife =TS
J 0 & 2 &y ‘ = H Laden in Baugruppe. Crl+L.

L T T T LedeninPG

_— —nld

Baugrupperd denthikation aderm.. -~

=0 UR Baugruppere dentfikation aden in PG Suchen ﬂﬂ; ﬁﬂ

1 P5 307 24
3 EPU 317F3. Gessibauaien Brofi:  [Standard =
X Lale il Baugruppenzustand ChikD T PROFIBUS-DF
2 Betiebsaustand.. Cild |eTi0-system tom A4 PROFIBUS-PA
;QF’ Urlschen S PROFINET 10
Uhrzeh steflern.. Eil SMATIC 300
] FDO10:DC24 Du'uzj‘ e AMPH SIMATIC 400
s FDI24:DC24v SIMATIC HMI Station
5 Fliniiars sl SIMATIC PC Based Control 300/400
auf Wermory Cand sprihern & SIMATIC FC Stalion
Ethemet 3
PROFIBUS 3

Servicedsen spethen
dl | _’l_I

-

=

i}

Steckplatz | 3 Bestelnummer Fimware | MPLAdresse
il [
2 [8] CPU 317F-2 PN/DP__|6ES7 317-2FK13-0ABO
P e £ FI57"
A AW A
B s P ] B
FDO10:DC2AV/20 BES7 326 ZBFOT-0ABO 513 [5.15
FDI24:DC24Y BES7 326-1BKOT 0GB0 16.25[16..13
7
F]
3
10
il
[FROFIEUS DFSlaves der SIMATIC 57, M7 und C7 £
[dezenraler Aufbau) =
Orlinefunktionen der aktuellen Station. [ [ 4

The HW Config can now be closed.

7.4  Setting the missing (F) modules

The previously automatically created modules are available for viewing in the SIMATIC Man-
ager project folder under:

AMPN41 PROFIsafe > SIMATIC 300(1) - CPU 317F-2 PN/DP > S7-Program(1l)
- modules.

All failsafe modules are highlighted yellow, to differentiate them from modules in the standard
user program.

QSIMATIC Manager - AMPN41 PROFlsafe (Ol =]
Diatei  Bearbeiten Einfiigen  Zielsysten  Ansicht  Eatras  Fenster  Hilfe

D |26 4% B din]o 25 % =

[[<ein Fiter > T %0 @ E | =B M2

Z3 AMPN41 PROFlsafe -- C:\Programme\Siemens\Step7\s7proj\Ampn41_p
- AMPMA1 PROFIzafe Objektname Symbolischer Mame Erstellsprache GroRe im Arbeitsspei.. | Twp
E" SIMATIC 300(1) 25 Systemdaten - SDE
Bt CPU 317F-2 PN/DP 4 0B1 38 Drganizationsbaustein
G0 STProgramm{1] ey ppqg3g F_I0_CGP FAwiL 15744 Funklionsbaustein
-{E Quellen F CTRLA FawlL 2334 Funkfionshaustein
F_CTRL_2 F-8wL 8552 Funklionsbaustein
F_GLOEDE F-DB 230 Datenbaustein
FODOZE_AMPM_H_41_E_a_sal F-DE BE4  Instanzdatenbaustei...
FODOOE_FOO10xDC24W_24 F-DE BE4  Instanzdatenbaustei...
Driicken Sie F1. um Hilfe zu erhalten. [ /IS0 Ind. Ethemet -» AS[ AX58179 USE| [ v

UO-SPN1 _Manual-en_R4 47
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7.41 Program structure
Access the F-CALL from the standard user program to enter the security program. The F-CALL
is accessed directly, for instance in the wake alarm-OB 0B 35.

The advantage of wake alarms OBs is that interrupt cyclical program processing in the 0B 1 of
the standard user program at set intervals, for instance the security program is accessed and

processed at set intervals in a wake alarm OB.

After the security program is run, the standard user program is continued.

7.4.2 Fruntime group

For ease of use, the security program consists of an “F runtime group”. The F runtime group is a
logical construct from multiple associated F modules, formed internally by the F system.

The F runtime group consists of:

an F-call module F-CALL, “FC1”

an F-program module to which the F-CALL is assigned, “FC2”

o

o

e other F-FBs

e multiple F-DBs

e F-periphery DBs

o F-system modules F-SBs

e automatically generated F modules
743

Generating object modules (OBs)

Then, the required organisational modules OB35 and OB82 to OB86 are generated.
» The organisational modules are inserted by right clicking in the project window Insert

QSIMATID Manager - AMPN41 PROFIsafe
Datei Bearbeiten Einfugen Zielspstem  Ansicht

new object > Organisational module.
The language in which all organisational modules is created is AWL .

I [x=]

Extras  Fenster Hilfe

D88 B e %)% &1 |[ < ke Fiter Iw 2eRE|mEme

E:; AMPN41 PROFIsale -- C:\Programme\Siemens\Step7\s7proj\Ampnd1_p

AMPNAT PROFlsate
EHE SIMATIC 300(1)
B[ cPus17F2PN/DP

Objektname
@ Systemdaten

Tvp
50B

Surnboligcher Mame Grafe im Arbeitsspei..

Erstellsprache

)

i i3 0B1 Organizationsbaustein
=z S7Progiamml1) 53 Fe163 FI0_CGP FatwlL 15744 Funklionshaustein
(@ Bueler o Fei6n FETAL FtiwiL 933 Funklionsbaustsin
- Ausschnaiden ik CTRL_2 FiwiL B562  Funktionshaustein
Kapieren CHHC GLOBDB F-DB 230 Datenbaustein
Einfiigen el F-DB 664 Instanzdatenbaustei..
F-DB 664 Instanzdatenbavstei...
Laschen Del

Meues Objekt einfligen

Fiigt Organisationsbaustein

Zielsystem

Urnverdrahten

Bausteine wergleichen...

Referenzdaten »
Bausteinkonsistenz priifen ...

Diucken »

Umbenennen F2
Objekteigenschaften Al+Retum
Speziele Objekteigenschaften 3

Funktionshaustein
Funktion
Datenbaustein
Datentyp
Variablentabele

UO-SPN1_Manual-en_R4



HUBNER o UO-SPN-L
cressen Operating and configuration manual

Eigenschaften - Organizationshaustein x|

Aligemein - Teil 1 | Allgemein - Teil 2| Aufrufe | Attibute |

Eigenschaften - Organisationshaustein x|
Name: OB3s

:

_ Aligemein - Tei 1 | Allgemein - Teil 2 | Aufufe | Attribute |
Syrnbolizcher Mame;

Symbolkarmmentar: || Hare: IDEB2

Erstellsprache: IAWL Symboizcher Name: I

Eigenszchaften - Organizationshaustein B
Projektpfad: I — Symbolk

——  Estelsp | Allaemein - Teil 1 | Allgemein - Tell 2| Aufifs | Attibute |
Speicherart des Praojekts: IE-\‘P'DQ'C |

Code Prajgktn  Name: IDBSH

Erstellt am: 15.07.201 Speiche Syrnbalischer Marne: I
Zuletzt geandert am: 15.07.201

Symbolkommentar: I
Kgmnentar. Erstellt =
Zuletzt ¢ Erstellzprache: Bl =
Kommer ~ Praiektpfad: |

Speicherort des Projekts: |C:\Programme'\siemens'\Step?‘\s?proi\.&mpnd'l_p

Code Schnittztelle

[ Erztellt am: 15.07.201411:37:49
a4 Zuletzt geandert am: 15.07.201411:37:49 15.07.201411:37:49
K.ommentar: ;I

[
fbbrechen | Hile |

7.4.4 Generating the functions (F-FCs)
Then, the required functions FC1 and FC2 are generated.

» The functions are inserted by right clicking in the project window Insert new object >
Function.

The language for FC1 is F-CALL, for FC2 F-FUP.

HSIMATIC Manager - AMPN41 PROFlsafe _[O] %]
Datei Bearbeiten Einfigen Zielsystem  Ansicht Extras  Fenster  Hilfe

O 82| & B i ||l Be |2 =
Z:; AMPN41 PROFlsafe -- C:\Programme\Siemens\Step?\s7proj\ampnd1_p

-39 AMPN4T PROFlsafe
S SIMATIC 300(1)

&1 |[ < Kein Fiter > %EEDH'”

I vEE

Objektname Symbolizcher Mame Gridlbe im Arbeitzzpei..

Erstellsprache

i 3 Systemdaten - 5DB

=- |l CPU 317F-2PN/DP 3 0B1 38 Organizationsbaustein
S7-Pragrarnm(1) o DB35 CYCINTS sl 38 Organisationshaustein
@ Huelen o 0BS2 1/0_FLT1 AL 38 Drganisationshaustein
Ausschneiden Cirh | FLT2 AL 38 Organisationsbaustein
K.opieren Chil+C LI_FLT AL 38 Organisstionsbaustein
Eirfiigen [Eirl L_FLT Al 38  Organisationsbaustein
. K_FLT Al 38 Organizationsbaustein

Laschen pel p_cGP FiwiL 15744 Funktionsbaustein

Meues Objekt einfiigen Organisationsbaustein -l 9334 Funklionsbaustein

Zielspstem »  Funktionsbaustein -l 5552 Funklionsbaustein

F-DB 230 Datenbaustein

Urnverdrahten... Datenbaustein FDEBE BB4  Instanzdatenbaustei...

B austeine vergleichen...
Referenzdaten
B austeinkonsistenz prifen ..

Datentyp F-DB BB Instanzdatenbaustei..

‘Wariablentabelle

Dirucken 3

Urnbenennen F2

Objekleigenschatten... Alt+Return

Speziele Objekteigenschaften 3
Fiigt Funktion an der Cursorps -
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Eigenschaften - Funktion

Aligemein - Teil 1 | allgemein - Teil 2 | Auinufe | Atiibute |

Mame: FC1

Elpbalisat=y e I Eigenzchaften - Funkhion ER |

Symbolkommentar:

Aligemein - Teil 1 | Algemein - Teil 2| Aufiufe | Atibute |

Erstellzprache:
Mame: FC2

Projektpfad:
Sumbolizcher Mame: I

Speicherort des Projekts:
peicherart des Projekts: Sumbolkormmentar: I

[
Erstellt am: 1 Erstellsprache: hd
1

Zuletzt geandert am: Projektpfad: I

Senneni Speicherort des Projekts: |E:\Prugramme\ﬁiemens'\Step?\s?pmik&mpnﬂ_p

Code Schrittztelle
Erstellt am: 15.07 2014 11:41:56
Zuletzt geandert am: 15.07.2014 11:41:56 15.07.2014 11:41:56

K.ommentar: :I

[
Abbrechen | Hire |

7.4.5 Programming the F-modules
Then programming and adjustment are carried out for the modules 0B35, FC1 and FC2.

» The security program can be accessed in 0B35 by double-clicking the object name entry
0B35 in the project window. The instruction CALL FC1 must be entered in the window
KOP/AWL/FUP which opens. Then save the entry and close the window again.

OEzE : "Cyolic Intcerrupt"

Eommentar :

FEommentar:

CALL FC 1

The variable ACK_REI of the F-periphery DB must be connected to the digital entry E 16.0
RESET of the digital input assembly for operator acknowledgement of the F-periphery after cor-
recting errors. The function FC2 must be programmed accordingly for this purpose.
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» An And box must be inserted from the symbol bar and the second entry must be assigned

the Reset symbol.

FCZ : Titel:

Hommentar:

m: 1 = Acknowledgement for re-integration

Hommentar:

R B

r

# @D FO000S_FDOLOxDCZ4V_2h | FE 1633 DE
L% @ rooozs_zo3 FE 1638 DB
# (@ F_cLOBDE DE 1637 DE

oo 5]
4] | I

» Two assignments are inserted from the symbol bar, one assignment is assigned to the
variable "F00008...".ACK_REI and the other to the variable "F00026..." .ACK REI.

FCz © Titel:

Hommentar:

M: 1 = Acknowledgement for re-integration

Hommentar:

"FOO003_
FDOLOxDC24
V_zA".
ACK_REI

a =
- Resent —I—IJ |

"FOOOZ6_
Zozn.
ACE _REI

"FOOO0S_FDO10xDOZ4V ZA" ACK RET
& (@ rFooons_FDOLl0xDCE4V_ 2R
@ FOOO0g_FDOLOxDCZ4V_ZA. ACK_NEC
FOO00S CK BET
& FO "FOODZ6_203" . ACK_REI
= Fo| % (@ Fo0005_FDOL0xDC24V_24

= Fo 2 (@ Fooozs_zoz
4 & FO0026_203. ACKE_NEC
I RO Z03.ACK L.
B FOO026_203. ACKE_REQ
© FOO0Z6_z03. TPAE_EN

1 |

FE -

Eool
FBE :EJ
FBE
Bool

UO-SPN1 Manual-en_R4
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» Then, the Assignment that is not yet interconnected is interconnected to the output of the
And-box Via a branch. Save the programming and close the window.

FCZ : Ticel:

Homment ar :

m: 1 = Acknowledgement for re-integration

Homment ar :

"FOODOE_
FDOLl0xDCZ4
V_zR".
ACKE_REI

- EesEEs

"FOODZE_
Zoz".
ACE REI

» Determine the run time group using the function FC1. In the field Max cycle time of the
F-run time group in ms: enter the value 400 and confirm with OK. Also confirm the
window Edit F run time groups which opens by pressing OK.

=3 Neue F-Ablaufgruppe festlegen |
F-CALL Baugtein: FC1 -
F-Programmbaustein: FC2 -

|-DE fiir F-Programmbaustein: I
M an. Zukluszeit der F-Ablaufaruppe in ms: Im
DB fur F-Ablautgruppenkormmunik ation: I vI

Abbrechen | Hite |

Programming and adjustments are then complete.
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7.5 Generating the security program

» To create the security program, enter the dialogue Security program inthe SIMATIC
MANAGER = using the Extras menu and Edit security program. Press the
Generate button to translate and generate the security program.

#3 Sicherheitsprogramm - AMPN41 PROFIsafe\SIMATIC 300(1)\CPU 317F-2 PN/DP\S 7 Programm(1)

Dffline |Dn|ine |

Baugruppentrager: 0 Steckplatz: 2 Aktueller Modus:
Gesamtsignatur aller F-B austeine mit F-Atribut des Bausteincontainers: Co202404 nicht bekannt
Gezamtsignatur des Sicherheitsproaramme: CR303404

Aktuele Generierung: 15.07.2014 11:54:12 Sicheteitsbetiet, |

D as Sicherheitzprogramm ist konsistent.

F-Bausteine:
F-Ablaufgruppe/F-B austein Symb. Hame Funktion im Sicherheitzpro | Signatur Kniows How 5 ﬂ Wergleichen.. |
- Sicherheitzprogramm
=) F-Ablaufgrppe FC1 Berechtigung.. |-|
E-3 Gesamt
& ol FLall 362 ~ F-ablaufgruppen...l
H FC2 F-Programrbaistein 1C=8 ]
ﬁ' FB1632 F_I0_CGP F-Spstembaustein EDaZ "
ﬁ' FB1639 F_CTRL_1 F-Spstembaustein 504C ird
ﬁ' FB1E40 F_CTRL_2 F-Spstembaustein A0BA 7
I reied FOBGN  |FSystenbalstsn T B Leden ||
H iR automatisch generierter ... | 7007 "
ﬁ' DBE1637 F_GLOBDE F-Glabal-DB ac24 I Logbuch... |
ﬁ' DE1638 FOO026_AMP... | F-Peripherie-DB B188 Ird
& DE1E: FOO0O8_FDO... | F-Peripherie-DB 1452 7 hd Drucken... |
Schiiefen | Hilfe |

If the translation is successful, 0 warnings will be displayed. The windows can then be closed.
Now, all required modules are displayed in the project window:

I SIMATIC Manager - [AMPN41 PROFIsafe — C:\Programme\Siemens\Step7hsprojtAmpnd1_p]
Bp Datei Beabsiten Eirfiigsn Zielsstem Ansicht Estras Fenster Hifs == x|
0827 % B d|e 5% D% waEE 2Em|
E &P AMPN4T PROFlssfe Obiekinam | Symbalischer Name [ Erstellspract | Grdbe im rbeitsspei. | Typ |
- SIMATIC 300(1) 9 Systemdaten - - -~ DB
- [l CPU 317F-2PN/DP o o8t 38 Drganisationsbaustein
= k] CYCLINTS AL 52 Organisalionsbaustein
o oBs 1/0_FLTY AL 3 Organisalionsbaustein
oo 1/0_FLTZ AL 3 Organisalionsbaustein
o 0B CPU_FLT AL 3 Organisalionsbaustein
o 0B OBNL_FLT AL 3 Organisalionsbaustein
o 0B RACK_FLT AL 3 Organisalionsbaustein
53 FE163 F_IO_CGP FawL 15744 Funklionsbaustein
53 FE1633 F_CTRLT FawL 9334 Funklionsbaustein
53 FE1E40 F_CTRL_Z FawL 5552 Funklionsbaustein
53 FE164 F_DIAG_N FawL 564 Funklionsbaustein
53 FE1E42 FawL 88 Funktionsbaustein
S FC1 FLALL 338 Funklion
oHFC2 FFUP 56 Funition
53 DE1E7 F_GLOBOE FoB 272 Datenbaustein
53 DE1E3E FOOOZE_AMPN_H_41_E_A_saf FoB £G4 Instanzdatenbaustei.
5 DE1E3S FOO008_FDO1(:0C244_24 FoB B64 Instanzdatenbaustei.
% DETE4D FoB 366 Instanzdatenbaustei.
3 DE1E4 FoB 726 Instanzdatenbaustei.
53 DE1E42 FoB 38 Datenbaustein
53 DE1E43 FoB 40 Instanzdatenbaustei.
3 DE1E FoB 366 Datenbaustein
&3 DE1E4S FoB 436 Instanzdatenbaustei.
& SFC14 DPAD_DAT AL - Systerfunklion
3 5FCIS DPWR_DAT AL - Systefunktion
& 5P DIS_AIRT AL - Systefunktion
& SFCs2 EN_AIRT AL - Systerfunktion
3 SFC4E 5TP AL - Systefunktion
&3 5FC51 RDSYSST AL - Systefunktion
< | |
Driicken Sie F1, um Hife zu sihaktan [ (150 Ind. Etheinet -» ASI AXa8173 USE| [ 7

7.6 Load security program

After the security program has been generated, it can be loaded to the F-CPU. We recommend
transferring the entire security program to the F-CPU in STOP operating mode. This ensures
that a consistent security program is loaded. Loading is completed using the menu Extras -
Edit security program - andthe Load switch.
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7.7  Test security program

After creating the security program, a complete functional test must be completed according to
the automation task in question.

After changes are made to a security program that has already undergone full functional testing,
it is sufficient to just test the changes.

8 Access to the safety-related data channel
Access the safety-related data channel in the module 2MPN (H) 41 E/A safety via the pro-
cess map, as for a standard peripheral device. Direct access, however, is not permitted. Access
to the safety-related data channel of the measurement system is allowed only from the created
F-runtime group.
The actual communication between the F-CPU (process map) and measurement system to up-
date the process map is hidden in the background via the PROFIsafe protocol.
The measurement system covers a larger area of the process map than necessary for the func-
tion of the measurement system in the AMPN (H) 41 E/A safety module due to the PROFIs-
afe protocol. The F-Parameter-Block contained there in the process map is not considered
part of the user data. When accessing the process map in the security program, access is per-
mitted only to the user data itself.

8.1 Output of passivated data (substitute values) in case of an error

The safety function requires, that the substitute value (0) is used when passivating in the safety-
related channel in the module AMPN (H) 41 E/A safety in the following cases, instead of the
cyclically output values. This status is reported via the F-Periphery DB WithPASS OUT =1,
see below.

o When starting up the F system

e When there are errors in safety-related communication between the F-CPU and measure-
ment system via the PROFIsafe protocol

e When the value set for iParameters for the window increments has been exceeded,
and/or the internally calculated PROFIsafe telegram is faulty

¢ When the permitted operating temperature range indicated under the relevant article num-
ber has been exceeded or has not been met

¢ When the measurement system is unplugged in RUN mode, the F-Host is reconfigured,
and then the measurement system is plugged back in

8.2 F-periphery DBs

During translation in HW Config, an F-Periphery DB is generated for each F-peripheral de-
vice, measurement system and digital output assembly. In relation to the created security pro-
gram, see chapter 7, this are the modules DB1638 for the measurement system and DB1639
for the digital output assembly. The F-periphery DB contains variables that can be analysed in
the security program or that can or must be written. The exception is the variable DIAG, which
can only be analysed in the standard user program.

Changing the initial/actual values of the variables directly in the F-periphery DB is not possible,
since the F-periphery DB is Know-How protected.

The variables of the measurement system F-periphery DB must be accessed in the following
cases:
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e Operator acknowledgement of the measurement system after communication errors or after
the start-up phase

e When executing the preset function
¢ When analysing whether passivated or cyclical data is output

¢ When the cyclical data of the AMPN (H) 41 E/A safety module should be passivated de-
pending on specific states of the security program, such as group passivation

8.2.1 Measurement system F-periphery DB “DB1638” - Overview of variables

Data

Function Access
type

Variable

1 = Passivating the cyclical data of the
PASS ON BOOL [aMPN (H)41 E/A safety module viathe
security program

read/write
Default value: 0

1 = Acknowledgement for Operator read/write

e acknowledgement, required for F-periphery errors [Default value: 1

1 = Acknowledgement for Operator
ACK_REI BOOL [|acknowledgement after communication errors or
after the start-up phase

read/write
Default value: 0

Variable for executing the read/write
IPAR_EN BOOL
- Preset function Default value: 0
PASS OUT [BOOL |Passivation output read
QBAD BOOL |1 = Substitute values are output read

1 = Acknowledgement request for Operator

e acknowledgement ERE

IPAR_OK BOOL 1 = Executing of the preset function completed read
successfully

DIAG BYTE Service information, only available in the standard read
program

QBAD | xx |BOOL 1 = Substitute values are output on the input read
channel

QBAD_O_xx [BOOL 1 = Substitute values are output on the output read

channel
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8.2.1.1 PASS_ON
The variable PASS ON = 1 can be used to passivate the safety-related data of the AMPN (H) 41
E/A safety module, depending on certain states in the security program. Passivation is not
carried out directly in the measurement system. Instead, the status of these variables is regis-
tered by the FHost and the host then activates passivation first via the data in the security pro-
gram. The measurement system continues to output cyclical data.

If passivation is completed via PASS ON = 1, the preset function is switched off.

8.2.1.2 ACK_NEC

The official use of this variable would be an operator acknowledgement for the measurement
system after F-periphery errors. However, there is no process defined for the measurement sys-
tem for which this process is permitted. For security reasons, these errors must be corrected
first, and then the supply voltage must be switched OFF/ON, see chapter 10.

8.2.1.3 ACK_REI
If the F system detects a communication error for the measurement system, the measurement
system is passivated.

For an operator acknowledgement of the measurement system after correcting the error, a posi-
tive flank is required on the variable ACK REI of the F-periphery DB, which is linked to the input
of the digital output assembly > E 16.0, Symbol name: “RESET”

An operator acknowledgement is required:

e After communication errors

o After the start-up phase

Acknowledgement is only possible if the variable ACK REQ = 1.

An operator acknowledgement must be provided in the security program for each F-periphery
via the variable ACK_REI. This specification has already been taken into consideration for the
measurement system or the digital output assembly.

8.2.1.4 IPAR_EN
The variable TPAR_EN is used to execute a preset function.
The process sequence for executing this function is described in chapter 9.

An exact description of when the variable must be set/reset during reconfiguring failsafe DP
Normslaves/IO Normdevices is provided in the PROFIsafe Specification from V1.20 or docu-
mentation on the failsafe DP Normslave/lIO Normdevice.

NOTE!
IPAR_EN = 1 does not trigger passivation of the measurement system!
Observe the warnings in chapter 9 with respect to executing the preset.
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8.2.1.5 PASS_OUT/QBAD/QBAD_I_xx/QBAD_O_xx
The variables PASS OUT = 1 and OBAD = 1 indicate a passivation of the measurement system.

The F-System sets PASS OUT, QBAD, OBAD I xx and QBAD O xx =1, for as long as the
measurement system outputs substitute values (0) instead of the cyclical values.

If passivation is carried out via the variable PASS ON = 1, however, only OQBAD, QOBAD I xx
and QBAD O xx =1 are set. PASS OUT does not change its value in case of passivation via
PASS ON = 1. PASS OUT can, therefore, continue to be used for group passivation of further F-
periphery devices.

8.21.6 ACK_REQ
If the F system detects a communication error for the measurement system, the measurement
system is passivated. ACK_REQ = 1 signals that an operator acknowledgement of the measure-
ment system is required.

The F-System sets the variable ACK_REQ = 1 once the error has been corrected and operator
acknowledgement is possible. After acknowledgement, the variable ACK_REQ is reset to 0 by
the F-system.

8.2.1.7 IPAR_OK

The variable IPAR OK is used to indicate successful execution of the preset function. The pro-
cess sequence for executing this function is described in chapter 9. An exact description of how
the variable can be analysed during reconfiguring failsafe DP Normslaves/IO Normdevices is
provided in the PROFIsafe Specification from V1.20 or documentation on the failsafe
DP-Normslave/IO Normdevice.

8.2.1.8 DIAG
The variable DIAG is used to provide non-failsafe 1-byte information regarding errors that have
occurred for service purposes. Access in the security program to this variable is not permitted.
Encryption and use of this variable are described in the SIEMENS manual S7 Distributed
Safety - Project planning and programming, document order number: ASE00109536-04.

8.3 Access to variables of the F-periphery DBs

During translation in HW Config, an F-Periphery DB is generated for each F-peripheral de-
vice, measurement system and digital output assembly, and a symbolic name is also entered
into the symbol table.

The symbolic name is formed from the fixed prefix “F”, the initial address of the F-periphery and
the Object propertiesin HW Config for the name entered for the F-periphery device, a
max. of 17 characters.

Variables for the F-periphery DB of an F-periphery device can only be accessed from an F
runtime group and only from the F runtime group from which access to the channels of these F
periphery devices is provided, if there is access.

The variables of the F-periphery DB can only be accessed by providing the symbolic name of
the F-periphery DB and the name of the variable: “Fully qualified DB access”

Ensure that, in the SIMATIC Manager, inthe FUP/KOP-Editor and the menu Extras -
Settings.. the option “Cross access from error report” is not activated in the General tab.
Otherwise, access to variables of the F-periphery DB will not be possible.
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8.4 Measurement system - Passivation and operator acknowledgement

8.4.1 After starting up the F system
After starting up the F system, communication between the F-CPU and measurement system

via the PROFIsafe protocol must be established. The measurement system is passivated during
this time.

While using the substitute value (0, the variables are QBAD, PASS OUT, OBAD I xx and
OBAD O xx =1,

Operator acknowledgement of the measurement system, e.g. the output of cyclical data to the
failsafe outputs, occurs independent from the standpoint of the F-host from the setting for the
variable ACK_NEC , and automatically at the earliest after the 2nd cycle of the F-runtime group
after starting up the F system. Depending on the cycle time of the F-runtime group and
PROFINET, operator acknowledgement is only possible after several cycles of the F runtime
group.

If it takes longer to establish communication between the F-CPU and measurement system than
the monitoring time set for the F-periphery in

HW Configinthe Object properties dialogue, then there will be no automatic operator
acknowledgement. In this case, operator acknowledgement with a positive flank on the variable
ACK_REI of the F-periphery DB is required, which is linked to the input of the digital input as-
sembly - E 16.0, Symbol-Name: “RESET".

8.4.2 After communication errors
If the F system detects an error in safety-related communication between the F-CPU and meas-
urement system via the PROFIsafe protocol, then the measurement system is passivated.
While using the substitute value (0, the variables are QBAD, PASS OUT, OBAD I xx and
OBAD O xx=1.
Operator acknowledgement of the measurement system, e.g. an output of cyclical data to the
failsafe outputs, is completed only if:

e There are no more communication errors and the F-System has set the variable ACK_REQ
=1
e An operator acknowledgement with a positive flank on the variable ACK_REI of the F-pe-

riphery DB has been completed, and is linked to the input of the digital input assembly > E
16.0, Symbol-Name: “RESET".
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9 Preset function

WARNING! ATTENTION!

Danger of death, serious physical injury and/or property damage due to uncon-
trolled start-up of the drive system when executing the preset function.

c o Only execute the preset function when at a standstill, see chapter 5.4.2.4.
®

e The associated drive systems must be locked against automatic start-up.

¢ We recommend securing triggering of the preset by the F-host through further
protective measures, such as a key switch, password query, etc.

e The process described below must be followed; in particular, the F-Host must
analyse status bits in order to determine whether execution was successful or
unsuccessful.

o After executing the preset function, check the new position.

The preset function is used to set the current output position value to any position value within
the measurement range. This makes it possible to set the displayed position to a machine refer-
ence position through purely electronic means.

Executing the preset function is a critical process, since the resulting jump in actual value, for
instance when using a controller, may result in uncontrolled machine movements. Therefore,
the preset function may only be executed when the system component in question is at a se-
cure standstill. After completing the preset process, check whether the position output by the
measurement system matches the position transferred to the measurement system.

The preset function is already locked in the measurement system and can only be activated via
the variable IPAR EN in the F-periphery DB DB1638. Even if all the pre-conditions are fulfilled
from the standpoint of the F-Host, the preset function is only executed if the measurement sys-
tem's shaft is stopped. A certain amount of flank jitter, however, - for instance due to machine
vibrations - is permitted within a tolerance window. This tolerance window can be set via the
iParameters Standstill tolerance preset, see chapter 5.4.2.4.

9.1 Procedure:

Requirement: The measurement system is engaged in a cyclical data exchange.

» Thetabs Preset Multi-Turn and Preset Single-Turn in the output data of the
AMPN (H) 41 E/A safetymodule are set with the desired preset value.

» The F-host must set the variable associated with control bit 2° ipar EN to 1. The rising
flank then switches the measurement system to ready to receive.

» Arising flank in bit 2° Preset Request in the Control tab adopts the preset value.
Receipt of the preset value is acknowledged in the Status tab by setting the bit 2°
Preset Status.

» After receiving the preset value, the measurement system checks whether all requirements
to execute the preset function are fulfilled. If this is the case, the specified value is written
as a new position value. If there is an error, execution is denied and an error message is
output via the Status tab by setting the bit 2'° Error.

» After successfully executing the preset function, the measurement system sets the variable
associated with status bit 2° iPar OK to 1 and thereby indicates to the F-Host that preset
execution is complete.

» The F-host must now set the variable associated with control bit 2° 1Par EN back to 0. The
falling flank then also resets the variable associated with status bit 2° iPar OK and the bit

2° Preset Status inthe Status tab. The bit 2° Preset Request in the Control tab
must be reset manually.
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» Finally, the F-Host must check whether the new position corresponds to the new target

position.

10

Troubleshooting and diagnostics

10.1 Visual displays

Assignment and location of status LEDs, see chapter 4.4.2

10.1.1 Device Status

LED Cause Corrective action
No power supply Check the power supply, wiring
off
Hardware error, measurement system defect |Replace measurement system
¢ The measurement system could not syn-
chronise with the F-Host during the start-up _
Flashing | Phase, and requests an operator acknowl- An operator acknowledgement is
reen edgement. required via the security program for
9 _ o the variables provided for this
3X5Hz s An error in safety-related communication or [oyrmose.
a configuration error was detected and has
been corrected.
to Measurement system ready for operation -
To restart operation of the measure-
A safety-relevant error was found, the meas- |ment system after passivation, the er-
urement system was transferred to a failsafe |ror must first generally be corrected,
state and outputs its passivated data: and then the supply voltage must be
switched OFF/ON.

e Try to limit the scope of the error us-
ing diagnostic variables (control-de-
pendent).

e Check whether the value set for the

Error in safety-related communication parameter £_WD_Time IS St
for the automation task, see chapter
red
6.2.2

e Check whether the PROFINET con-
nection between the F-CPU and
measurement system is disrupted.

Check whether the value set for the

The value set for the parameter Window in- |parameter Window increments is

crements was exceeded. suitable for the automation task, see
chapter 5.4.2.3

The permitted operating temperature range  |Suijtable measures must be taken to

was exceeded or was not met. ensure that the permitted operating

UO-SPN1_Manual-en_R4
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LED

Cause

Corrective action

temperature range can be upheld at
all times.

The measurement system was supplied with
>36 V DC for longer than 200 ms.

The measurement system must be
promptly shut down and inspected in
the factory. When sending in the
measurement system, indicate the
reasons or circumstances for the over-
voltage.

The internally calculated PROFIsafe telegram
is faulty.

Supply voltage OFF/ON. If the error
persists after these measures, the
measurement system must be re-
placed.

10.1.2 Bus Status

LED Cause Corrective action
off No errors -
e Check the PROFIsafe target ad-
dress set via the hardware switch.
Valid PROFIsafe target addresses:
_ ¢ F configuration faulty, e.g. PROFIsafe tar- 1-99,
Flc?zhé”g get address set incorrectly F Dest Add see chapter 5.4.1.6.
red 0.5 Hz
e Incorrectly planned F_iPar CRC value e The checksum calculated for the
set iParameter set is incorrect, or
was not taken into account in pro-
ject planning, see chapter 6
red No connection to the 10 controller e s EENES MRme, |17 Eelees,

and subnet mask

UO-SPN1 Manual-en_R4
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10.1.3 PORT1; PORT2

LED Cause Corrective action

No power supply, or required power supply

level not provided Check the power supply, wiring

el No Ethernet connection Check cables
Hardware error, measurement system defect | Replace measurement system
green Measurement system ready for operation,

Ethernet connection formed

10.2 PROFINET IO diagnostics

PROFINET 10 supports a consistent diagnostic concept that facilitates efficient error localisation
and correction. When an error occurs, the faulty 10 device generates a diagnostic alarm to the
IO controller. This alarm opens a relevant program routine in the controller program to react to
the error.

Alternatively, diagnostic information can also be read out directly by the 10 device via record
data and displayed on an 10 Supervisor.

10.2.1 Diagnostic alarm

Alarms are part of the acyclic frame transmitted via the cyclical RT channel. They are also des-
ignated by the Ethertype 0x8892.

The measurement system supports only manufacturer-specific diagnostic alarms that can be
identified by the UserStructurelIdentifier 0x5555. A 4-byte error code (UserData) Fol-
lows this ID. This reports and stores the first error which occurs, then displays it via the LED
“Device Status, LED1 Bicolor”. The IOPS bit is set to BAD.

Since the measurement system can generate hundreds of error codes, these are not listed
here. Troubleshooting should be carried out as described in the chapter “Visual displays”. If the
error cannot be corrected, the error code can be transmitted to Johannes Hibner GieRen with
the order number for evaluation.

10.2.2 Diagnosis viarecord data
Diagnostic data can also be requested with an acyclic reading order RecordDataRead (Di-
agnosisData) Ifitis stored in the IO device. The 10 controller must transmit a reading order
with the relevant record index for the requested diagnostic data for this purpose.

The diagnostic information is analysed on different addressing levels:
e AR (Application Relation)

o API (Application Process Identifier)

e Sjot

e Subslot

There is a group of diagnostic data sets for each address level.

The exact structure and scope are described in the PROFINET specifications Application Layer
protocol for decentralized periphery and distributed automation, Order no.: 2.722.




JOHANNES

HUBNER

GIESSEN

UO-SPN-1
Operating and configuration manual

Diagnostic data can also be read out manually, for instance, via the record index OXEOOC, in the
same manner as the manufacturer-specific diagnostic alarm. Stored errors are designated with
the UserStructurelIdentifier Ox5555, similar to diagnostic alarms. The error code follows,
as indicated above under the diagnostic alarm.

10.3 Data status

Transmitted data is generally assigned a status during cyclical real time communication. Each
subslot has its own status information: TOPS/ T0CS.

This status information indicates whether the data is valid = coop (1) or invalid = BAD (0.

Output data can switch briefly to BAD during configuration, when executing the preset function,
and during start-up. A “Return of submodule alarm” is transmitted when switching back to the
status GOoOD.

If there is a diagnostic alarm, the status is likewise set to BAD, but can only be reset via a re-
start.

Example: Input data I0-Device - 10-Controller

Data | Transfer
VLAN| Ethertype | Frame-ID | Data [IOPS]|...| IOPS Cycle Status | Status CRC
4 0x8892 2 1. 1 1 2 1 1 4
Example: Output data 10-Controller = 10-Device
Data... Data | Transfer
VLAN| Ethertype | Frame-ID |IOCS|IOCS|...| Data | IOPS ... IOPS Cycle Status | Status CRC
4 0x8892 2 1. 1 1... 1. 2 1 1 4

10.4 Return of Submodule Alarm
The measurement system reports a “Return of submodule alarm” when

¢ The measurement system can deliver valid data once again for a certain input element
without requiring reconfiguration, or

e An output element can process the received data once again.

In this case, the status for the measurement system (submodule) IOPS/IOCS switches from
“BAD” to “GOOD”.

UO-SPN1 Manual-en_R4
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10.5 Information & maintenance

10.5.1 1&MO, OXAFFO

The measurement system supports the I&M function “I1&M0 RECORD” (60 Byte), similar to

PROFIBUS “Profile Guidelines Part 1”.

I&M functions specify the manner in which the deviceOspecific data must be stored uniformly in

the 10 device, according to a type plate.

The 1&M record can be read out via an acyclic reading order.
The record index is OXAFFO, the reading order is transmitted to module 1 / submodule 1.

The received 60 bytes are composed as follows:

Contents Number of bytes
Manufacturer-specific (block header type 0x20) 6
Manufacturer_ID 2
Order_ID 20
Serial no. (internal) 16
Hardware revision 2
Software revision 4
Revision number 2
Profile ID 2
Profile-specific type 2
&M Version 2
I&M Support 2

UO-SPN1_Manual-en_R4
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11 Functional safety
11.1 Safety parameters
Determined parameters according to DIN EN ISO 13849-1.

Architec- PL

e Category MTTFp[a] Service life
1002
(2-channel) < d 297.9 20 years

The safety parameters of the overall system are provided in the configuration manual.

11.2 Reliability parameters for the SPB
Parameters set according to IEC 61508 and DIN EN 62061:

PFDav PFH[FIT]| DCay[%] = SIL CL

2
3.17E-05 0.18 96.0 (high de-
mand)

Calculations for the safety parameters of the overall system are provided in the configuration
manual.

11.3 Information on functional safety

11.3.1 Safety function principle
System safety is ensured in that:
e The USL internally compares the positions recorded by the two channels in a two-channel

process, determines the speed in a two-channel process and transmits secure data to the
PROFINET 10 in the PROFIsafe protocol.

o The USL switches the PROFIsafe channel to error status if a channel comparison fails, or
in case of other errors detected by internal diagnostic mechanisms.

e The USL configuration and execution of the preset function are ensured accordingly.

e The controller also checks whether the received position data is within the position window
expected by the controller. unexpected position data includes, for instance, jumps in posi-
tion, drag error deviations and incorrect direction of travel.

e The controller initiates safety measures defined by the system manufacturer if errors are
detected.

¢ The system manufacturer ensures by properly installing the USL that the measurement
system is always driven by the axis to be measured, and is not overloaded.

e The system manufacturer completes a secure test during commissioning and each time a
parameter is changed.
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11.3.2 Safe state

If a safe position cannot be output due to an error detected by the measurement system, the
PROFIsafe data channel is automatically switched to a failsafe state. In this state,

PROFIsafe outputs so-called “passivated data”. See also section 8.1.
Passivated data is:

o PROFIsafe data channel:
¢ PROFIsafe status:
o PROFIsafe-CRC:

All outputs are set to 0.
Error bit 2! Device_Fault is set.
valid

When passivated data is received, the F-Host must transfer the system to a safe state.
This error state can only be exited by correcting the error and then switching the supply

voltage off and back on again.

The process data channel addressed via PROFINET-IO is not necessarily affected by this. If the
internal diagnostics in the master channel do not detect an error, process data will continue to
be output. This data, however, is not secure in the sense of a security standard.

11.3.3 Required security reviews / measures

Measures during commissioning, changes

Error reaction
F-Host

Application-dependent configuration or determination of required
iParameters, see chapter 5.4.2.

When parameters are changed, check whether the measure is executed
as desired.

STOP

Review by F-Host

Error reaction
F-Host

Cyclical consistency check of current safety-related data from the

reviewing, for instance, broken cables, voltage drops, etc.

AMPN (H) 41 E/A safety module with previous data. S0

Travel curve calculation and monitoring using the cyclical data from the STOP

AMPN (H) 41 E/A safety module.

Monitoring of cyclical data from the Receipt of
AMPN (H) 41 E/A safety module or process data from the AMPN (H) 41 passivated data
E/A safety module. -> STOP
Timeout: Monitoring of the measurement system answer time. For STOP

UO-SPN1_Manual-en_R4
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12 Inspections
12.1 Maintenance information

The SPN is maintenance-free.

13 Transportation, packaging and storage
13.1 Transportation safety information

CAUTION!
I Property damage due to improper transportation!

. These symbols and information on the packaging must be observed:
Do not throw, risk of breakage, protect against wetness

13.2 Incoming goods controlling

The delivery must be checked promptly for transportation damage and to ensure it is complete
upon receipt.

If there is transportation damage, the carrier must be informed directly upon delivery (take pho-
tos as evidence).

13.3 Packaging (disposal)

Packaging will not be taken back, and must be disposed of according to applicable statutory
specifications and local regulations.

13.4 Storing packages (devices)

y ‘| Protect against wetness!
I Protect packages against wetness, store in a dry and dust-free location.

In case of long storage times (> 6 months), we recommend packaging the devices in protective
packaging (with desiccants).

13.5 Returning equipment (repair/goodwill/warranty)

Service requests (repair/goodwill/warranty) can be initiated directly via the following online form:
https://www.huebner-giessen.com/en/service-support/service/

There you will also find contact details for our service, as well as questions and answers regard-
ing the processing.

Devices that have come into contact with radioactive radiation or materials will not be taken
back.

Devices that have come into contact with biological or chemical substances that could be haz-
ardous to health must be decontaminated before they are returned.

A clearance certificate must be enclosed.

13.6 Disposal

The manufacturer is not obligated to take back the devices.

The module must be treated as special electronic waste, and must be disposed of according to
specific national law.

Local municipal authorities or speciality disposal companies can provide information on environ-
mentally-appropriate disposal.



https://www.huebner-giessen.com/en/service-support/service/

HUBNER ~ UO-SPN-1
Operating and configuration manual

14 Documents
14.1 Dimensional drawing

126

116

110

Tragschienenmontage passend fiir Hutschiene
EN 50022 mit 35 mm Héhe

Rail mounting suitable for top hat rail

EN 50022 with 35 mm height

100

60

Status-LED

NER 1: Status

Einbaubuchse M12x1, 4pol. D-codiert

HUB
panel jack M12x1 4pin. D-coded\ \é g E::%":‘

5: Device Status

Bus Status-LED

Status-LED PORT 2\\\@
\@ 3 -
Drehcodierschalter zur Busadressierung/:%" * 5 ‘ E

Rotary coding switch for bus addressing

Status-LED PORT 1 W

Device Status-LED

Verschlusskappe
sealing cap

Einbaubuchse M12x1, 4pol. D-codiert
panel jack M12x1 4pin. D-coded




UO-SPN-1

HUBNER : . :
clessen Operating and configuration manual
14.2 Wiring diagram
Steckerzuordnung
connector assignment

O
Kabelspezifikation / Cable specification O
ON®)

Datenleitung / Data cable
Kabelspezifikation: min. 0,25mm2, paarig verseilt und geschirmt X1O O x10

Cable specification: min. O.25mm2, stranded in pairs and shielded

M12-Stecker Anschlussplan PN165-413
M12 plugs Connection diagram PN165-413
PROFINET / PROFINET

PORT 2
Sendedaten +
1 TxD+ o
Transmission Data +
Empfangsdaten +
3 2 RxD+ ]
Buchse, M12x1, 4 polig - Receive Data +
N
P2 Socket, M12x1, 4 pole 2 60 4 Sendedaten -
P o 3 | TxD- o
D-coded Transmission Data -
1
Empfangsdaten -
4 |RxD- prang
Receive Data -
Gewinde Schirmung
Thread Shielding
PORT 1
Sendedaten +
1 TxD+ o
Transmission Data +
Empfangsdaten +
, 3 2 |RrxD+ piang
Buchse, M12x1, 4 polig - Receive Data +
N,
P1 Socket, M12x1, 4 pole 2 Q 4 Sendedaten -
P 2 3 | endedaten
D-coded Transmission Data -
1
Empfangsdaten -
4 RxD- ]
Receive Data -
Gewinde Schirmung
Thread Shielding




