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Safety Information =

Important Information

NOTICE

Read these instructions carefully, and look at the equipment to become familiar with
the device before trying to install, operate, or maintain it. The following special
messages may appear throughout this documentation or on the equipment to warn
of potential hazards or to call attention to information that clarifies or simplifies a

procedure.

The addition of this symbeol to a Danger or Warning safety label indicates
that an electrical hazard exists, which will result in personal injury if the
instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential personal
injury hazards. Obey all safety messages that follow this symbel to avoid

possible injury or death.

A DANGER

DANGER indicates an imminently hazardous situation, which, if not avoided, will
result in death or serious injury.

A WARNING

WARNING indicates a potentially hazardous situation, which, if not aveided, ean result
in death, serious injury, or equipment damage.
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PLEASE NOTE

A CAUTION

CAUTION indicates a potentially hazardous situaticn, which, if not avoided, can result

in injury or equipment damage.

Electrical equipment should be installed, operated, serviced, and maintained only by
qualified personnel. No responsibility is assumed by Schneider Electric for any

consequences arising out of the use of this material.
© 2007 Schneider Electric. All Rights Reserved.

10
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About the Book

At a Glance

Document Scope

This manual is a quick and easy start for learning XPSMFWIN. It includes an
overview of all functions and step-by-step instructions on creating a project.

Validity Note

This documentation is valid for XPSMFWIN under Microsoft Windows XP service
pack or Windows 2000 professional with service pack 1 or higher.

Related Documents

You can download these technical publications and other technical information from

our website at www.telemecanique.com.

Title of Documentation

Reference Number

Safety Suite V2 Installation Instruction

33003529

XPSMFee Manuals

You can download these technical publications and other technical information from

our website at www.schneider-electric.com.

User Comments

We welcome your comments about this document. You can reach us by e-mail at

techcomm @ schneider-electric.com.

EIO0000000732 01/2010
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Certificated Function Block
Library I

Overview
This part contains a certificated function block library.

What's in this Part?
This part contains the following chapters:

Chapter Chapter Name Page
1 H_BAO1_ANALOG_01 15
2 H_BAO1_BWS_PLS_01 29
3 H_BAO1_Dyn_lInit_01 45
4 H_BAO1_Emerg_Stop_01 59
5 H_BAO1_Enable_Sw01 73
6 H_BAO1_ES_E4_01 87
7 H_BAO1_FBL_01 105
8 H_BAO1_Muting_01 121
9 H_BAO1_OpMod_1008_01 157

10 H_BAO1_OpMod_2006_01 171
11 H_BAO1_PSV_01 185
12 H_BAO1_Safety_Door_01 201
13 H_BAO1_Safety_Locking_01 215
14 H_BAO1_THOp_01 229
15 Title of Chapter 243
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CFB Library
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H_BAO1_ANALOG_01

Overview

This chapter provides information on the certificated function block
H_BAO1_ANALOG_01.

What's in this Chapter?
This chapter contains the following sections:

Section Topic Page
1.1 General 16
1.2 Functions 19
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H_BAO1_ANALOG_01

1.1 General

Overview

This section provides information on the function block characteristics and the
function block layout of the certificated function block H_BA01_ANALOG_01
(CFB80).

What's in this Section?
This section contains the following topics:

Topic Page
Characteristics 17
Function Block Layout H_BAO1_ANALOG_01 18
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H_BAO1_ANALOG_01

Characteristics

Usage

Characteristics

The H_BAO1_ANALOG_01 function block is used for the evaluation, conversion and
scaling of an analog input signal from an XPSMF Safety PLC.

The H_BAO1_ANALOG_01 function block provides the following characteristics:

certified function block CFB 80 (analog)

monitoring of the measurements on exceeded range
evaluation of hardware problems

A conditional call of the function block is not permitted.

EI00000000732 01/2010
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H_BAO1_ANALOG_01

Function Block Layout H_BA0O1_ANALOG_01

Inputs/Outputs

H_BAO1_ANALOG_01

INT —=A_IN

BYTE—s AIN_ERC
BYTE—=* TR_ERC

REAL
REAL

OV Rl REAL
OV_[+— INT

SCAL_BGIN
SCAL_END

INT —s AIN_BGN
INT 4 AIN_END

INT—=AIN_UR

INT—=AIN_OR
REAL L_SP
REAL H_SP
REAL HYST
BOOL Auto-Quit
BOOL Reset

UINT (1..999) Unit-No

BOOL Pulse

UDINT = State+EC-In

0

H_BADT_ANALOG_O1

CFBB0

OV_R<L}+— BOOL
OV_R>H+— BOOL
OV_|_ok+— BOOL

EC UINT
State+EC #—— UDINT

(12,21)

18
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H_BAO1_ANALOG_01

1.2 Functions

Overview

This section describes the functions of the certificated function block
H_BAO01_ANALOG_01 and provides information on its inputs, outputs and wiring.

What's in this Section?

This section contains the following topics:

Topic Page
Functional Description 20
Inputs 22
Outputs 26
Wiring 27
Signal Table 28
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H_BAO1_ANALOG_01

Functional Description

Basic Functions

The function block H_BA01_Analog_01 (CFB 80)

evaluates the signal of an analog input,

checks the input value for validity,

converts it to a physical value,

checks the analog/digitally converted value on underrun and overrun,
reports exceeded measurement ranges in the error diagnosis,
compares the scaled value with an upper and lower threshold under
consideration of a perhaps predefined hysteresis and

e signals overrun or underrun at two function block outputs.

Diagnose Functions

The diagnostic functions provide further information about the analog input value
and the analog input module.

The certified function block can also be used to diagnose the condition of the
hardware. It can be detected whether

e there is a fault in an analog input module,

there is fault in the wiring of an input,

there is a parameterization error,

a measurement range overrun or underrun has taken place,

the Unit-No. is in the predefined range of values or

the reset pushbutton at the Reset input of the function block is bridged.

Measurement

The measurement is refreshed once per PES cycle. Details on the sampling time are
provided in the documentation for the respective modules and compact systems.

SafeEthernet

The H_BAO1_Analog_01 was developed for use with XPSMFee controllers. With the
XPSMFee system family centralized and decentralized structures can be supervised.
SafeEthernet is used for decentralized functions and networking.

SafeEthernet is certified for safety applications in accordance with IEC 61508 SIL 3
and EN 954-1 up to category 4.

Analog Input Modules

The certified function block CFB 80 is usable with the following input and output
modules:

e F3 AIO 8/4 - XPSMF3AIO08401

e F35 - XPSMF35

20 EIO0000000732 01/2010



H_BAO1_ANALOG_01

e F60 Al 8 - XPSMFAI801
e F60 MI 24 - XPSMFDI2401
e F60 AO - XPSMFAQO801

Voltage and Current Inputs
The CFB 80 provides the following voltage and current inputs:

Voltage inputs 0..10V

Voltage inputs -10..+10 V

Current inputs 0/4...20 mA; Current inputs are carried out as
2-wire and 3-wire connections

The feeding of the voltage and current inputs can be carried out by the analog input
module, or by a separate voltage source.

EI00000000732 01/2010 21



H_BAO1_ANALOG_01

Inputs

Description

Input

Type

Default

Range of Values

Description

A IN

INT

According to the
documentation of
the analog input
module.

digitally converted instantaneous
value from the analog input module
The A/D conversion is carried out
on the analog input module.

AIN ERC

BYTE

error code of the analog input
module

Connect the input to the same
signal that is used for Al[Ox].error
code (for XPSMFDI2401:
Al[xx].error code) with the Connect
Signals command.

TR_ERC

BYTE

error code of the transmitter supply
of the analog input module
Connect the input to the same
signal that is used for
Transmitter[x].error code wwith the
Connect Signals command.
Note: This input is only relevant for
the XPSMF60. You do not have to
wire it in all other cases.

CAL BGIN

REAL

0.0

-3.402823466e+38
to
3.402823466e+38

physical beginning of the
measurement range of the analog
input module

corresponds to e.g. 290 bar, 30 °C,
0 m level

SCAL_END

REAL

100.0

-3.402823466e+38
to
3.402823466€e+38

physical end of the measurement
range of the analog input module

22
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H_BAO1_ANALOG_01

Input

Type

Default

Range of Values

Description

AIN BGN

INT

0

- 32768...32767

digital beginning of the
measurement range of the analog
input module

Depending on the type of the PES
and the analog input, the following
combinations make sense:

AIN BGN=0 0..10V
AIN_END=2000 0..20 mA

AIN BGN=0 0..10V
AIN_END=1000 0..20 mA

AIN BGN=-1000 -10V..+10V

AIN_END=+1000

AIN BGN=400 4..20 mA

AIN_END=2000

AIN BGN=200 4..20 mA

AIN_END=1000

To find the values valid for the
analog input module in the
documentation to the
corresponding modules enter the
keywords range of values.

AIN END

INT

2000

- 32768...32767

digital end of the measurement
range of the analog input module
For combinations and value ranges
see AIN BGN.

AIN UR

INT

- 32768...32767

limit for measurement range
underrun of the digital
measurement range

digital values below AIN BGIN

AIN OR

INT

2001

- 32768...32767

limit for measurement range
overrun of the digital measurement
range

digital value above AIN_ END

L SP

REAL

10.0

-3.402823466e+38
to
3.402823466e+38

lower threshold in physical units
according to
SCAL_BGIN/SCAL_END (see
Signal Table, page 28)

REAL

90.0

-3.402823466e+38
to
3.402823466e+38

upper threshold in physical units
according to

SCAL BGIN/SCAL END (see
Signal Table, page 28)

EI00000000732 01/2010
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H_BAO1_ANALOG_01

Input

Type

Default

Range of Values

Description

HYST

REAL

1.0

-3.402823466e+38
103.402823466e+38

hysteresis in physical units
according to
SCAL_BGIN/SCAL_END (see
Signal Table, page 28)

Auto-Quit

BOOL

FALSE

FALSE/TRUE

Auto-Quit must be connected to
a static signal (constantly TRUE or
FALSE).

TRUE: The function block need not
be reset manually after eliminating
a fault. The fault is automatically
acknowledged.

FALSE /(or not used): The function
block must be manually reset after
eliminating the fault.

Note: Only activate this function if it
is guaranteed that with the clearing
of the error no immediately
dangerous movement is initialized.

Reset

BOOL

FALSE

FALSE/TRUE

Reset is used to acknowledge
errors and reset the function block.
To do this, a 0/1 transition change
must be carried out at the Reset
input. The function block cannot be
reset as long as there are errors
(0 < EC <£500).

Unit-No.

UINT

1...999

With Unit-No. the user defines a
unit number which is distributed
together with the error number at
the output State+EC, so that the
error code can explicitly be
associated with a function block.
Values outside the valid range are
blocked at the input.

Note: If the function block is used
repeatedly within a program, a new
Unit-No. must be used for every
function block.

24
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H_BAO1_ANALOG_01

Input

Type

Default

Range of Values

Description

Pulse

BOOL

FALSE

FALSE/TRUE

Pulse is used if the output of the
error codes for all certified function
blocks is carried out with a common
variable.

To do this, Pulse is connected to a
clock signal created externally
(transition change e.g. every 3 s).
With every transition change the
error code (EC) of the next function
block is output, even if EC is 0.

State +
EC-IN

UDINT

80001000...
80999999

status of the function block
comprising CFB-No. + Unit-No. +
Error Code

EI00000000732 01/2010
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H_BAO1_ANALOG_01

Outputs

Description

Output Type Range of Values | Description
OV_R REAL -3.402823466e+38 | Physical value calculated from A_IN under
to consideration of the scaling.
3.402823466e+38 |OV_R=(A IN-AIN BGN) *(SCAL END -
SCAL_BGIN) /(AIN_END - AIN_ BGN)
+ SCAL_BGIN
Corresponds to e.g. 4 bar, 90 °C, 2 m level
ov I INT - 3276832767 Integer part of oV_R
Note: ov_T is only correct, if -32768 < OV_R
< 32767 (OV_I_ok = TRUE).
OV_R<L BOOL FALSE/TRUE TRUE: L_SP threshold underrun
FALSE: OV_R>1L SP + HYST (see Signal
Table, page 28)
OV_R>H BOOL FALSE/TRUE TRUE: H_SP threshold overrun
FALSE: OV_R <H SP-HYST (see Signal
Table, page 28)
OV_I ok |BOOL FALSE/TRUE TRUE: -32768 < OV_R < 32767
FALSE: all other cases
EC UINT 0...999 Error status of the function block
State+EC |UDINT |0...999999999 Status of the function block comprising CFB-

No. + Unit-No. + EC

26
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H_BAO1_ANALOG_01
Wiring
Wiring Diagram
Output Terminals
Transmitter Transmitter
T1 41 51 21
<46 mA 1<46 mA
Terminal Block in
Control Cabinet -X1e 1 -X1 411
Transducer Transducer Transducer Transducer
0-20 mA 0-10v 0-20 mA 0-10V
Terminal Block in -X1 22 ) 3 4 5 -X1 212 ) 13 14 15
Control Cabinet 500 & 500 2
Input Terminals Input Terminals
F3h F3 A0 84
11] :14 L- | :16 12| :14 L- | :16 1+] :14 -] 16 12+] :14 12- | 16
Analog Analog Analog Analog Analog Analog Analog Analog
In In In In In In In
EI00000000732 01/2010 27



H_BAO1_ANALOG_01

Signal Table

Schema

oV_R

OV_R<L

OV_R=H

28
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H_BAO01_BWS_PLS_01

Overview

This chapter provides information on the certificated function block
H_BAO1_BWS_PLS_01.

What's in this Chapter?
This chapter contains the following sections:

Section Topic Page
21 General 30
2.2 Functions 33
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H_BAO1_BWS_PLS_01

2.1 General

Overview

This section provides information on the function block characteristics and function
block layout of the certificated function block H_BA01_BWS_PLS_01 (CFB60).

What's in this Section?
This section contains the following topics:

Topic Page
Characteristics 31
Function Block Layout (H_BAO1_BWS_PLS_01) 32

30
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H_BAO1_BWS_PLS_01

Characteristics

Usage

Characteristics

The H_BAO1_BWS_PLS_01 function block is used for monitoring electro-sensitive
protective equipment in accordance with IEC 61508 and EN 954-1 to category 4.

The H_BAO1_BWS_PLS_01 function block provides the following characteristics:

certified function block CFB 60 (ESPE/PLS)

redundancy by dual channel

manual or automatic acknowledgment (Reset) at the start of the XPSMF Safety
PLC

manual or automatic acknowledgment after tripping

monitoring and limiting the synchronization time of the correlated contacts
synchronization time of the input signals separately configurable for each function
block

A conditional call of the function block is not permitted.
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Function Block Layout (H_BA0O1_BWS_PLS_01)

Inputs/Outputs

H_BAD1_BWS_PLS 01 0 |

BOCL S1-NO

BOCL 52-NO Enable BOGL
TIME Sync-T ,W Last-Syne-T TIME
UINT —=LCA

| H_BADI_BWS_PLS 01

CFB 60
BOOL Start-Gluit
BOOL Auto-Guit
BOOL Reset EC»—UNT
LINT {1999 —=Unitio 999 State+EC +—— UDINT
BOOL Pulse

UDINT —— Slate+EC-IN

(12.13)
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2.2

Functions

Overview

This section describes the functions of the certificated function block

H_BAO01_BWS_PLS_01 and provides information on its inputs, outputs and wiring.

What's in this Section?

This section contains the following topics:

Topic Page
Functional Description 34
Inputs 35
Outputs 39
Wiring ESPE According to SIL 3, Cat. 4 40
Wiring ESPE According to SIL1, Cat. 2 41
Wiring PLS According to SIL2, Cat. 3 42
Signal Table 43
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Functional Description

Basic Function

The function block H_BAO1_BWS_PLS_01 (CFB 60) monitors electro-sensitive
protective equipment according to IEC 61508 and EN 954-1 up to the category 4.

Every electro-sensitive protective equipment is monitored by a certified function
block CFB 60 in the application program XPSMFWIN.

Diagnose Functions

The CFB 60 can also be used to diagnose the condition of the hardware. The
monitoring of the 2 ESPE switching elements detects, whether

e one contact opens late, or does not open at all,

one contact closes late, or does not close at all,

the contact synchronization time is in the predefined range of values,

the Unit-No. is in the predefined range of values,

[}
[}
[}
e the reset pushbutton at the Reset input of the function block is bridged.

XPSMFee System
The H_BAO1_BWS_PLS_01 was developed for use with XPSMFee Safety PLCs.
With the XPSMFee system family centralized and decentralized structures can be
supervised.
SafeEthernet is used for decentralized functions and networking. SafeEthernet is
certified for safety applications in accordance with IEC 61508 SIL 3 and EN 954-1
up to category 4.
Output
If... Then the function block output Enable
is...
the associated ESPE has not tripped. TRUE
(The protection area, which is monitored by
the ESPE, is vacant.)
the associated ESPE has been engaged. FALSE
(The protection area of the ESPE is not free.)
the function block has detected a fault. FALSE
The not safety relevant function block output EC provides more detailed information.
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Inputs

Description

Input Type Default |Range of | Description
Values

S1-NO, BOOL FALSE FALSE/ S1-NO and s2-NO are the inputs of the

S2-NO TRUE safety related controller at which the
statuses for the contacts of the ESPE/PLS
are read.
If the protection area to be monitored by the
ESPE/PLS is vacant, the ESPE/PLS has not
tripped and the inputs S1-NO and S2-NO are
TRUE.

Sync-T TIME 100 ms |0...500 ms | The time Sync-T indicates the

synchronization time of the individual
normally closed/normally open contacts
against each other. If the default value is
used, the input need not be connected.
Note: When Sync-T = 0 ms the
synchronization time monitoring is
deactivated and all error messages for
single channel or asynchronous switching
are confined to ESPE engaged.

In this case the functional test obligatory
after the occurrence of a hardware fault is
not required.

EI00000000732 01/2010
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Input Type Default |Range of | Description
Values
LCA UINT 0 0,1,2 0 FALSE at S1-NO or S2-NO
results in immediate shut-down.

1 Bridging of the line control
blanking (Lca) of the sensor is
taken into account.

Blanking the line control signal for
either S1-NO or S2-NO for only
one PES cycle does not lead to
switching off the Enable output.
Both a simultaneous blanking of
both inputs and the blanking of
only one input for max. one PES
cycle do not lead to switching off.
The output Enable is
immediately switched off if the
PES detects a FALSE signal at 1
of the 2 inputs for 2 consecutive
PES cycles.

2 Bridging of the line control
blanking (L.c2) of the sensor is
taken into account.

Note: For L.ca = 1 and LCA = 2 the shut-

down is delayed by one PES cycle. This time

must be taken into account when planning
the safe distance!
Start- BOOL FALSE FALSE/ Start Quit mustbe connected to a static
Quit TRUE signal (constantly TRUE or FALSE).

If the input Start-Quit is set to TRUE, the

function block does not have to be reset

manually directly after booting the controller.

Consider also the following caution:

A CAUTION
UNINTENDED EQUIPMENT OPERATION
Only activate the function Start-Quit if it is guaranteed that with the start of the
controller no immediately dangerous movement is initialized when the ESPE is
disengaged (restart inhibit).
Failure to follow these instructions can result in injury or equipment damage.
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Input Type Default |Range of | Description
Values
Reset BOOL FALSE FALSE/ With Reset the State+EC output of the
TRUE function block is set to TRUE. To do this a 0/1
transition change must be carried out at the
Reset input.
The function block is not enabled as long as
there are faults (0 < EC < 500).
Auto- BOOL FALSE FALSE/ Auto-Quit must be connected to a static
Quit TRUE signal (constantly TRUE or FALSE).

If the input Auto-Quitis TRUE, the function
block does not have to be reset manually
after disengaging the ESPE/PLS; the
function block is acknowledged
automatically.

If the input Auto-Quit is set to FALSE or
not used at all, the function block must be
reset via the Reset input after unlocking, so
that the output Enable can change from
FALSE to TRUE if no other fault exists.
Auto-Quit does not work when booting the
controller. In this case you must
acknowledge separately or set the input
Start-Quit to TRUE.

Consider also the following caution:

A CAUTION

UNINTENDED EQUIPMENT OPERATION

Only activate the function Auto-Quit if it is guaranteed that with the start of the
controller no immediately dangerous movement is initialized when the ESPE is
disengaged (restart inhibit).

Failure to follow these instructions can result in injury or equipment damage.
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Input

Type

Default

Rage of
Values

Description

Unit-No.

UINT

1...999

With the Unit-No. the user defines a
unit number which is distributed at the
output Error code together with the
error number. So, the error code can
explicitly be associated with a function
block.Values outside the range of values
are blocked during the input.

Note: If the function block is used
repeatedly within a program, a new
Unit-No. must be used for every
function block.

Pulse

BOOL

FALSE

FALSE/
TRUE

The input Pulse is used if the output of
the error codes for all certified function
blocks is carried out with a common
variable.

To do this Pulse is connected to a clock
signal created externally (transition
change e.g. every 3 s).

With every transition change the error
code (EC) of the next function block is
output, even if EC is 0.

State + EC-
IN

UDINT

1001000...
999999999

Status of the function block, comprising
CFB-No. +Unit-No. + Error Code

38
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Outputs

Description

Output

Type

Default

Range of Values

Description

Enable

BOOL

FALSE/ TRUE

Status of the ESPE/PLS

TRUE

the protection area
to be monitored is
vacant (ESPE/PLS
has not tripped)
and

there are no faults

FALSE

there are persons
in the protection
area (ESPE/PLS
has tripped) or
there is a fault

EC

UINT

Error status of the function block

State+EC

UDINT

60001000...
60999999

Status of the function block,
comprising CFB-No. + Unit-

No. + EC

Last-
Sync-T

TIME

0...Sync-T

Measured temporal offset in
milliseconds between opening of
S1-NO and opening of S2-NO.
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Wiring ESPE According to SIL 3, Cat. 4

Wiring Diagram

- 24VDC 24vDe
- 0V ov -
Terminal Strip in
Control Cabinet X1 dq ko o
-4A1 -4A2
— Al i
3 Test DI =7(05801 3 e
4 —=>=[033D2 4 AL
5 RSMA BF - — — —|- — - oo
6 =>=>eDM 6 |
7 7
Tl == . !
g ?KOM I:>|::>GKOM g optional |
—10G-KoM GHom 10 ! W1
112 e mmpd 1 | Olffex
[FE PE <
— = I
[ Transmitter | | Receiver | :
|
Terminal Strip in :
Control Cabinet x2lg L7 g &g 1 5 a3 b 5
I T -
:Qgg}g;?gf;%o DI1 | 14| [Diz | 5| [DI3 6| [L5+ | 24
Power Supply
S1-NO S2-NO Reset/Start Resel Button
ESPE

40 EI00000000732 01/2010



H_BAO1_BWS_PLS_01

Wiring ESPE According to SIL1, Cat. 2

Wiring Diagram

24VDC 24vDC
. OV ov
Terminal Stip in
Control Cabinet -X1¢1 2
X1
AA1 -1H1
24vDC X2
PLS W1
ov 1 Oflex
2
Py, 3 3x1,5 mm It
Weak 5
0ossbz 8
0sSsD1 9 Wi
Offfex
IAsmm? |2
Terminal Strip in
Conlrol Cabinet -X221 3 4
Input Terminals Dl 14 DI3 | e LS+ | 24
F30F31F3IFE0
51 NO Reset Power Supply
PLS Reset Button
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Wiring PLS According to SIL2, Cat. 3

Wiring Diagram

24VDC 24VDC
ov ov
Terminal Sirip in
Gonirol Cabinel -X1e1 2
X1
-1H1
24vDC X2
PLS Wi
oV ! Olflex
24V 3 3x1,5 mm? |
Weak 5
0ossD2 g
0ssD1 9 Wl
Olffex
Ibmm |2
Terminal Sirip in
Control Gabinet X2e1 2 3 4
Input Terminals DI1 [ 14 D2 [ 15 DERIE 1S+ | 24
F3F31/F3FE0
51 NO 52 NO Reset Power Supply
PLS Reset Button
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Signal Table

Schema

S1NO

82 MO

Start-Gluit

Reset

Enable

Error Gode

- 7—7500;-4440 ' ‘ L;ﬂb‘ 4*0' 1

©

® & ® 00

1

04 T‘<604 .;. 2 "l 202 ‘7077—
® & © ©

Legend

O = GO N —

a0l

Reslari PES (Start up)
ESPEIPLS area entered
ESPEIPLS area free
Syne-T elapsed

Function test required

{Dual channel tripping)
Reset

3ingle channel shart o LS+
Shortcircult cleared
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Overview

This chapter provides information on the certificated function block
H_BAO1_Dyn_Init_01.

What's in this Chapter?
This chapter contains the following sections:

Section Topic Page
3.1 General 46
3.2 Functions 49
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3.1 General

Overview

This section provides information on the function block characteristics and function
block layout of the certificated function block H_BAO01_Dyn_lInit_01 (CFB30).

What's in this Section?
This section contains the following topics:

Topic Page
Characteristics 47
Function Block Layout (H_BAO1_Dyn_Init_01) 48

46
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Characteristics

Usage

The H_BAO1_Dyn_lInit_01 function block is used for ifm-electronic GmbH safety
switches (effector):

e GM504 S, GM 505 S,

e GG 505S, GG 506 S,

e GI505S, GI506 S

in accordance with IEC 61508 up to SIL 3 and EN 954-1, Cat. 4.

Characteristics
The H_BAO1_Dyn_Init_01 function block provides the following characteristics:

certified function block CFB 30 Dyn-Init

pulse presetting for the dynamic initiator

several cascadable switches

manual acknowledgment after the XPSMFee controller start-up

manual or automatic acknowledgment after the damping of an initiator

cycle duration of the initiators (proximity switches) configurable at the function
block input

e A conditional call is not permitted.

Safety Level
Safety Level according to IEC 61508 and EN 954-1:

If the dynamic initiator (proximity switch) is correctly attached to the controller and
all requirements in this document are met, the application complies with the safety
category 4 according to EN 954-1.

However exceptions are possible in countries with additional federal state
regulations, where the EN 954-1 only has a limited validity or none.

If the initiator has received the approval for category 3, this also applies to the
complete loop!

NOTE: The system variable Cycle Time provides the task value of the PC.
Therefore the offline simulation is not applicable.

EI00000000732 01/2010 47



H_BAO1_Dyn_Init_01

Function Block Layout (H_BAO1_Dyn_Init_01)

Inputs/Outputs
IH_BAO1_Dyn_nit 010 |
BOOL ——«TaktIN Enable BOCL
TIME PO THEIA0mS Enable BOOL
TIME Offset T#0s Last-Sync-T TIME
‘ H_BA0T Dyn_Init_O1
BOOL —— Auto-Quil EREED
BOOL——+ Reset EG+—UINT
UINT (1..55%) —— Unit-hlo 999 State-+EG+— UDINT
BOOL Pulse
UDINT —— Stale+EC-IN
(12,10}
48

EIO0000000732 01/2010



H_BAO1_Dyn_lInit_01

3.2 Functions

Overview

This section describes the functions and provides information on inputs and outputs.

What's in this Section?

This section contains the following topics:

Topic Page
Functional Description 50
Inputs 52
Outputs 54
Wiring with Line Control 56
Signal Table 57
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Functional Description

Basic Function

The function block H_BAO01_Dyn_Init_01 (CFB 30) monitors initiator loops
according to IEC 61508 SIL 3 and EN 954-1 up to category 4.

Every initiator in the application program XPSMFWIN is monitored by a certified
function block CFB 30.

For initiators connected in series the initiators are monitored collectively by 1
function block. Regard the maximum number of initiators given by the initiator
manufacturer. The function block provides the timing signal for the initiator according
to the manufacturer specification and monitors the signal returned by the initiator.

Diagnose Functions

With the CFB 30 the status of the hardware also can be diagnosed. The monitoring
of the initiator allows to check whether

e the Unit-No. is in the predefined range of values,

e the cycle duration is in the predefined range of values,

e the reset pushbutton at the Reset input of the function block is bridged.

XPSMFee System
The H_BAO1_Dyn_lInit_01 was developed for use with XPSMFee Safety PLCs. With
the XPSMFee system family centralized and decentralized structures can be
supervised. SafeEthernet is used for decentralized functions and networking.
SafeEthernet is certified for safety applications in accordance with IEC 61508 SIL 3
and EN 954-1 up to category 4.
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Outputs

The output Enable indicates whether the initiator is damped and whether there are
faults in the initiator or function block. Enable can be used to trigger a shutdown

function in the user program.

If...

Then the function block output Enable
is...

the initiator is damped (see data sheet for
initiator) in the right distance, the clock input
signal is passed on to the output of the initiator
with delay.

The signal can be returned invertedly or in
phase.

TRUE

the initiator is not damped or a fault occurs,
the initiator does not pass the clock input
signal on to the output any more.

FALSE

EI00000000732 01/2010
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H_BAO1_Dyn_Init_01

Inputs

Description

Input

Type

Default

Range of
Values

Description

Takt-IN

BOOL

FALSE

FALSE/
TRUE

The signal Takt-IN returns the delayed
value of Takt-Out, provided that the
initiator is damped.

PD

TIME

240 ms

50...500 ms

This value allows to adjust the cycle
duration of the Takt-0UT between
50...500 ms.

Offset

TIME

0ms

0...100 ms

The offset serves for balancing
vacillations in the signal propagation time
and can be adjusted manually between 0
and 100 ms.

Note: The Offset increases the
response time!

Auto-Quit

BOOL

FALSE

FALSE/
TRUE

If Auto-Quit is setto TRUE, the function
block does not have to be reset manually
after the damping of the dynamic initiator
or after the removal of a fault. The
function block is acknowledged
automatically.

If Auto-Quit is setto FALSE or not used
at all, the function block must be reset via
the Reset input after the next damping,
so that the output Enable can change
from TRUE to FALSE if no other fault
exists.

Auto-Quit does not work when booting
the Safety PLC. In this case you must
acknowledge separately.

Note: Only use Auto-Quit = TRUE ifitis
guaranteed that damping the initiator
does not result in an immediate
dangerous movement.

Reset

BOOL

FALSE

FALSE/
TRUE

Reset is used to acknowledge errors
and set the Enable output to TRUE.

To do this a 0/1 transition change must
be carried out at the Reset input. The
function block is not enabled as long as
there are errors (0 < EC <500).

52
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Input

Type

Default

Range of
Values

Description

Unit-No.

UINT
(1,999)

999

1...999

With Unit-No. define a unit number
which is distributed together with the
error number at the output State+EC, so
that the error code can explicitly be
associated with a function block.
Values outside the valid range are
blocked at the input.

Note: If the function block is used
repeatedly within a program, a new
Unit-No. must be used for every
function block.

Pulse

BOOL

FALSE

FALSE/
TRUE

Pulse is used if the output of the error
codes for all certified function blocks is
carried out with a common variable.

To do this, Pulse is connected to a clock
signal created externally (transition
change e.g. every 3 s).

With every transition change the error
code (EC) of the next function block is
output, even if EC is 0.

State+EC-
IN

UDINT

30001000...

30999999

Status of the function block, comprising
CFB No. +Unit-No. + Error Code.
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Outputs

Description

Examples

Output

Type

Range of
Values

Description

Takt-0UT

BOOL

FALSE/TRUE

Takt-0UT puts out a signal in compliance with
the preset cycle duration.

Enable

BOOL

FALSE/TRUE

State of the initiator (Dyn-Init switch)

If the initiator is damped and if initiator and
function block work without errors, the Enable
outputis TRUE.Enable is usually used to trigger
adisabling function.The time for monitoring the
initiator output signal can be adapted to the
fluctuations of the signal propagation time by
using Of fset.

T-Diff

TIME

T-Diff is the difference between the

maximum permissible time and the actually

measured time between 2 signal changes at

Takt-IN.

o CT=_Cycle time (determined by the function
block)

® Stop_T = Measured time between two
signal changes at Takt-IN

® PD/2y.x = PD/2 +Ct + 10 ms + Offset
The maximum is created since the last reset
or the last change of Offset or PD.

o T-Diff = max (PD/2),x - Stop_T)

Example 1: Offset = 0 ms (see paragraph
Examples below)

Example 2: Offset = 15 ms (see paragraph
Examples below)

EC

UINT

0...999

Error condition of the function block

State+EC

UDINT

0...999999999

Status of the function block, comprising CFB-
No. + Unit-No. + EC

Examples for the calculation of T-Diff and PD/2pya:

Example 1 Example 2

Offset =0ms Offset =15ms
PD =240 ms PD =240 ms
Cr =6ms Cr =6ms

54
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Example 1 Example 2

PD/2yjax | =PD/2+ Ct+ 10 ms + Offset | PD/2yax | =PD/2 + Ct + 10 ms + Offset
=120ms+6 ms+10ms+0 ms =120ms+6 ms + 10 ms +
=136 ms 15 ms

=151 ms

Stop_T = measured value
=126 ms

T-Diff = PD/2)jax - Stop_T

=136 ms- 126 ms
=10ms
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Wiring with Line Control

Wiring Diagram

Puse Gonirolled by application program
autput {not by PLC operation system)
Output DO 1 2
Terminals
Terminal Block in
Control Cabinet X101
Wi W1
Olflex 5x1,5mm? |2 Olfex
— 3 Helhmm? 1
|
1+ TE
, R
A
— =t o
Wi1 W1
Olflex 5x1,5mm?| 1 3 4 Olffex
et Brom? |
Terminal Block in
Control Cabinet -X2¢1 -X2¢ 2 -X253 -X2 od X205
Input L3+ 13 LS R o 14 DI3 16 LS+ 24
Terminzls Pawer Supply Pawer Supply Pulse IN Reset Power Supply
Sensor Sensor Dyn-Init Resel-Dyn-Init
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Signal Table

Schema

Pulse QUT

Pulse N7

Reset

Enable

Error Cade
EC

1 Dyn-nttis damped ==
Iniialor interconnects signal

2 Resel

3 Dyn-Init td d ==>
PEEerJI‘I\iS:nFOALgrEﬂpe Time slot within wich an edge

transition is expected

7 Inverted signal ofthe inttiator 15 also processed
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Overview

This chapter provides information on the certificated function block
H_BAO1_Emerg_Stop_01.

What's in this Chapter?
This chapter contains the following sections:

Section Topic Page
41 General 60
4.2 Functions 63
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4.1 General

Overview

This section provides information on the function block characteristics and function
block layout of the certificated function block H_BAO1_Emerg_Stop_01 (CFB50).

What's in this Section?
This section contains the following topics:

Topic Page
Characteristics 61
Function Block Layout (H_BAO1_Emerg_Stop_01) 62

60

EIO0000000732 01/2010




H_BAO1_Emerg_Stop_01

Characteristics

Usage

Characteristics

Safety Level

The function block H_BAO01_Emerg_Stop_01 is used for monitoring emergency stop
circuits in accordance with IEC 61508 up to SIL 3 and EN 954-1, categories 2 and 4.

The function block H_BAO1_Emerg_Stop_01 provides the following characteristics:

redundancy by dual channel

pushbutton

certified function block CFB 50 (emergency stop)

manual or automatic acknowledgment at the start of the XPSMFee Safety PLC
manual or automatic acknowledgment (reset) after unlocking the emergency stop

monitoring and limiting the synchronization time of the contacts to each other
contact synchronization time configurable for each function block separately

e A conditional call of the function block is not permitted.

IEC 61508, SIL3 and EN 954-1, Cat. 4

IEC 61508, SIL3 and EN 954-1, Cat. 4

If the emergency stop pushbutton is correctly
attached to the controller, the inputs S1-NC
(NC=Normally Closed) and S2-NC are run
with line control and all requirements in this
document are obeyed, the application
complies with the safety category 4 according
to EN 954-1 (see wiring).

However exceptions are possible in countries
with additional Federal State Regulations,
where the EN 954-1 has only limited or no
validity.

Consider also the caution below.

If the 2 inputs S1-NC and S2-NC are not
driven directly by line control, but by
variables, the application meets only EN 954-
1, safety category 2 (see wiring).

A CAUTION

IMPROPER OPERATION

Make sure that no automatic restart is possible (restart inhibit). Guarantee this by
the parameter settings of the function block or by appropriate external wiring.

Failure to follow these instructions can result in injury or equipment damage.
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Function Block Layout (H_BAO1_Emerg_Stop_01)

Inputs/Outputs
|H_BADT_Emerg_Stop_01 ‘
BOOL S1-NC
BOCL SZ-NG Enable BOOL
TIME Sync-T T#100ms LastSync-T TIME
BYTE CF-§1
BYTE CF-52
‘ H_BA_Emerg_Stop_1
CFB 50
BOOL Stark-Quit
BOOL Auto-Cuit
BOOL Reset EC +——UINT
UINT (1. 999) — Unit-No 999 State+EC p——UDINT
BOOL Pulse
UDINT —— State+EC-IN
11213)
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4.2 Functions

Overview
This section describes the functions of the certificated function block
H_BAO1_Emerg_Stop_01 and provides information on its inputs, outputs and
wiring.

What's in this Section?

This section contains the following topics:

Topic Page
Functional Description 64
Inputs 65
Qutputs 68
Wiring Line Control According to SIL 3, Cat. 4 69
Wiring Line Control According to SIL1, Cat. 2 70
Signal Table 71
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Functional Description

Basic Function

The function block H_BA01_Emerg_Stop_01 (CFB 50) monitors emergency stop
circuits according to IEC 61508 and EN 954-1 up to the category 4.

Every emergency stop pushbutton is monitored by a certified function block CFB 50

in the application program XPSMFWIN.

Diagnose Functions

The CFB 50 can also be used to diagnose the condition of the hardware. The
monitoring of the 2 switching elements of the emergency stop pushbutton detects

whether

1 contact opens late, or does not open at all,

1 contact closes late, or does not close at all,

there are Line Control faults (LC; Line control channel),

the contact synchronization time is in the predefined range of values,
the Unit-No. is in the predefined range of values,

the reset pushbutton at the Reset input of the function block is bridged.

XPSMFee System
The H_BAO1_Emerg_Stop_01 was developed for use with XPSMFee Safety PLCs.
With the XPSMFee system family centralized and decentralized structures can be
supervised.
SafeEthernet is used for decentralized functions and networking. SafeEthernet is
certified for safety applications in accordance with IEC 61508 SIL 3 and EN 954-1
up to category 4.
Output
If the safety relevant function block Then...
Enable is...
TRUE the associated emergency stop pushbutton
is not engaged.
The function block has not detected any fault.
FALSE the associated emergency stop pushbutton
has been engaged.
FALSE the function block has detected a fault.
The not safety relevant function block output EC provides some exact information.
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Inputs

Description

Input

Type

Default

Range of
Values

Description

S1-NC,
S2-NC

BOOL

FALSE

FALSE/T
RUE

S1-NC and s2-NC are the inputs of safety
related controllers at which the statuses of the
normally closed contacts of the emergency stop
pushbutton are read.

If the input signals s1-NC and S2-NC are TRUE,
the emergency stop pushbutton is not engaged.

CF-S1,
CF-S2

Byte

CF-Detect (CF =Channel Fault) represents
the status of the connected hardware. The
evaluation of the hardware faults is carried out in
the function block and is put out by means of the
error code EC.

Sync-T

TIME

100 ms

0...500 m

The time sync-T indicates the synchronization
time of the individual normally closed/normally
open contacts against each other. If the default
value is used, the input need not be connected.
Note: When Sync-T =0 ms the synchronization
time monitoring is deactivated and all error
messages for single channel or asynchronous
switching are confined to emergency stop
pushbutton tripped

In this case the functional test obligatory after
the occurrence of a hardware fault is not
required.

Start-
Quit

BOOL

FALSE

FALSE/T
RUE

Start-Quit must be connected to a static
signal (constantly TRUE or FALSE). If the input
Start-Quit is set to TRUE, a manual reset of
the function directly after booting the controller is
not required.

Note: Only activate this function if it is
guaranteed that with the start of the controller no
immediately dangerous movement is initialized
when the emergency stop pushbutton is
unlocked (restart inhibit).
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Input Type |Default |Range of | Description
Values
Reset BOOL | FALSE FALSE/ | With Reset the Enable output of the function
TRUE block is set to TRUE.
To do this, a 0/1 transition change must be
carried out at the Reset input. The function
block is not enabled as long as there are faults.
(0 < EC < 500).
Auto- BOOL | FALSE FALSE/ Auto-Quit must be connected to a static
Quit TRUE signal (constantly TRUE or FALSE).

If Auto-Quit is TRUE, a manual reset of the
function block after unlocking the emergency
stop pushbutton is not required. The function
block is acknowledged automatically.

If Auto-Quit is FALSE or unused, you must
reset the function block via the Reset input after
unlocking. This ensures that the Enable output
can change from FALSE to TRUE if there are no
other faults.

Auto-Quit does not work when booting the
controller. In this case you must acknowledge
separately or set the input Start-Quit to
TRUE.

Consider also the following caution.

A CAUTION

UNINTENDED EQUIPMENT OPERATION

Only activate the Auto-Quit function if it is guaranteed that with the start of the
controller no immediately dangerous movement is initialized when the emergency
stop pushbutton is unlocked (restart inhibit).

Failure to follow these instructions can result in injury or equipment damage.
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Input

Type

Default

Rage of
Values

Description

Unit-

UINT

1...999

With Unit-No. define a unit number which is
distributed together with the error number at
the output State+EC. This way the error code
can explicitly be associated with a function
block.

Values outside the range of values are blocked
at the input.

Note: If the function block is used repeatedly
within a program, a new Unit-No. must be
used for every function block.

Pulse

BOOL

FALSE

FALSE/
TRUE

The input Pulse is used if the output of the
error codes for all certified function blocks is
carried out with a common variable.

To do this, Pulse is connected to a clock
signal created externally (transition change
e.g. every 3s).

With every transition change the error code
(EC) of the next function block is output, even
if ECis 0.

State +
EC-IN

>UDIN

1001000...
999999999

Status of the function block, comprising CFB-
No. + Unit-No..+ Error Code.
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Outputs

Description

Output Type Default | Range of Values | Description

Enable BOOL - FALSE/ TRUE Status of the emergency stop
pushbutton
This safety-related output is
TRUE if the emergency stop
pushbutton is disengaged and
there are no faults.

EC UINT - 0...999 Error code of the function block

State+EC UDINT - 50001000... Status of the function block,

50999999 comprising CFB-No. + Unit-

No. + EC

Last- TIME - 0...Sync-T Measured temporal offset in

Sync-T milliseconds between opening of

S1-NC and opening of S2-NC.
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Wiring Line Control According to SIL 3, Cat. 4

Wiring Diagram

NOTE: Category 3 does not require Line Control.

Control Cabinet

Pulze 1 Pulse 2
Quiput Termials
FI0F31F3IFED DO 7 Do?2 3
Terminal Strip in
-X1e1 -X122

W1 W1
Olflex 5x1,5 mm? 1 3 Olflex 3x1,5mm>__ |1
Pl e
ST - -
ez 22|
Lo|l— — —|— 4
W1 W1
Olflex 5x1,5 mm? 2 4 Olflex 3x1,5 mm2__ |2
Terrminal Stl’\p in X2 a1 X262 X203 -X2 o4
Control Cabinet
Input Terminals K 14 D7 15 K] 6] [Ls~ 24
F30F31/F3IFE0 Reset Power Supply
31 NG 52 NG Emergency Reset Bution
Sop
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Wiring Line Control According to SIL1, Cat. 2

Wiring Diagram

NOTE: Category 2 does not require Line Control.

Pulze 1
Output Termials
F30F3FIFE0 061 i
Terminal Sirip in
Control Cabinet X101
wi wi
Olflex 5x1,5 mmz |1 Olflex 3x1,5mmz __[1
N
-51 Q—AFv—r 7
I 21
wi Wi
Olflex 5x1,5 mm? __|2 Olflex 3x1,5 mn? __|2
Terminal Sirip in X2 &1 X243 X2 04
Control Cabinet
Inpit Terminals DI 14 o3 18] [Ls~ 24
F30FNIFIFE0 Resel Pawer Supply
31 NG Emergency Reset Bullon
Stop
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01

Signal Table

Schema

S1NG

SZNG

Start-Qluit

Reset

Enable

|
ErorCode g "YF

0 vl 1244&4‘ O!! _le 104;!%#2*‘502;1 0 ;43);

Short LS+
to S1 NC
Ll -

I

| | .
LR IR R R A

EC

bd 66 odd e 0 b

Legend

[ B S

[=2]

Restart PES (Start-up)
Emergency stop actuated
Emergency stop released
Sync-T-elapsed

Funcion test required
(Dual channel tripping)

Reset
Single channel short to LS+

Short circuit cleared

Single short circuit to LS+

EI00000000732 01/2010

71



H_BAO1_Emerg_Stop_01

72

EIO0000000732 01/2010



H BAO1_Enable SwO01

Overview

This chapter provides information on the certificated function block
H_BAO1_Enable_Swo01.

What's in this Chapter?
This chapter contains the following sections:

Section Topic Page
5.1 General 74
5.2 Functions 77
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5.1 General

Overview

This section provides information on the function block characteristics and function
block layout of the certificated function block H_BAO1_Enable_Sw01 (CFB43).

What's in this Section?
This section contains the following topics:

Topic Page
Characteristics 75
Function Block Layout (H_BAO1_Enable_Sw01) 76

74
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Characteristics

Usage

The function block H_BAO1_Enable_SwO01 is used for monitoring of enabling
switches in accordance with IEC 61508 and EN 954-1 up to category 4.

Characteristics
The function block H_BAO01_Enable_SwO01 provides the following characteristics:

certified function block CFB 43 (enable switch)

redundancy by dual channel

manual acknowledgment after trouble shooting

monitoring and clipping of the synchronization time of the contacts S1, S2 to each
other

contact synchronization time configurable for each function block separately

e A conditional call of the function block is not permitted.

Hardware Restrictions
The function block is provided for hardware according to EN 775 and VDI 2854.

According to EN 60204 (DIN VDE 0113 Z1) the operating mode in automated
installations must be defined with lockable selector switches. The enabling switch
alone must not initialize a hazardous movement.

NOTE: Itis not allowed to utilize enabling switches which change from position O£ £
function with positively driven disconnection directlyto enabling
function.

Safety Level in Accordance with EN 954-1, Cat. 4

If the enabling switch is correctly attached to the controller and all requirements in
this document are met, the application complies with safety category 4 according to
EN 954-1.

However, exceptions are possible in countries with additional federal state
regulations where the EN 954-1 only has a limited validity or none.
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Function Block Layout (H_BAO01_Enable_Sw01)

Inputs/Outputs

H_BAD1 Enable_Sw 01

BOOL $1

BOOL S2 Enahle BOOL

BOOL Antivalent

TIME Syne-T ]m Lagt-Sync-T TIME

BYTE CF-51

BYTE GF-82

| HBAOT Erable Sw D1
[ CFB43

BOOL ON

BOOL Reset ECs——UINT
UINT {1 999) — UnitMo 1 State+£ G «——LDINT
BOOL Pulse
UDINT — State-£C-IN
(1212)
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5.2 Functions

Overview

This section describes the functions of the certificated function block
H_BAO01_Enable_Sw01 and provides information on its inputs, outputs and wiring.

What's in this Section?

This section contains the following topics:

Topic Page
Functional Description 78
Inputs 80
Outputs 82
Wiring Antivalent 83
Wiring Equivalent 84
Signal Table 85
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Functional Description

Basic Function

The function block H_BA01_Enable_SwO01 (CFB 43) monitors enabling switches
according to IEC 61508 and EN 954-1 up to category 4.

Every enabling switch is monitored by a certified function block CFB 43 in the
application program XPSMFWIN.

Diagnose Functions

The function block H_BAO1_Enable_SwO01 can also be used to diagnose the status
of the hardware. The monitoring of the 2 switching elements of the enabling switch
detects whether

e 1 contact opens late, or does not open at all,

e 1 contact closes late, or does not close at all,

e there are Line Control faults (LC; Line control channel),

e the contact synchronization time is in the predefined range of values,

e the Unit-No. is in the predefined range of values,

e the reset pushbutton at the Reset input of the function block is bridged.

XPSMFee System

The H_BAO1_Enable_Sw01 was developed for use with XPSMFee Safety PLCs.
With the XPSMFee system family centralized and decentralized structures can be
supervised.

SafeEthernet is used for decentralized functions and networking. SafeEthernet is
certified for safety applications in accordance with IEC 61508 SIL 3 and EN 954-1
up to category 4.

Enabling Switches

An enabling switch is a manually operated pushbutton which enables a sojourn in
the danger zone of engines or robots.

The signal from the enabling switch can annul the protection effect of protective
devices and thus allows entering the danger zone for commissioning, check of
process flows or for service and maintenance.

An enabling switch has the following 3 different settings:

Setting Position Effect

1 off enabling switch released
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Setting

Position

Effect

2

switch in center position - enabling
active

enabling switch depressed until trigger
point

pushbutton in panic position - off with
positively driven disconnection

enabling switch completely depressed

By releasing the pushbutton or by depressing the pushbutton beyond the trigger
point the enabling function is cancelled. When switching from position 3 to position 1
the enabling function must not get effective.

Output

If the safety relevant function block
Enable is...

Then...

TRUE

the associated enabling switch is depressed
(enabling active, pushbutton in center
position).

FALSE

the associated associated enabling switch is
in any other position.

Monitored Hardware Wirings

The CFB 43 provides monitoring for 2 different hardware wirings:

e The first wiring describes the connection of 2 antivalent contacts S1 and S2.
e The second wiring describes the connection of 2 equivalent contacts S1 and S2.
1 of the 2 variants can be preselected with the input Antivalent.
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Inputs
Description
Input Type |Default |Range of | Description
Values
S1, S2 |BOOL |FALSE FALSE/T | Inputs for reading the status of the enabling
RUE switch contacts.
o Enabling switch engaged with antivalent
contacts:
S1 =FALSE and
S2 = TRUE
e Enabling switch engaged with equivalent
contacts:
S1 = TRUE and
S2 = TRUE
Antival |BOOL |FALSE FALSE/T | TRUE: S1 and S2 must be antivalent
ent RUE FALSE: S1 and S2 must be equivalent
Sync-T |TIME |100ms |1...500 m | Maximum permissible synchronization time
S between the individual normally closed/normally
open contacts S1, S2.
If the default value is used, the input need not be
connected.
Note: Sync-T =0 ms is not permissible.
CF-S1, Byte 0 - CF-S1 and CF-S2 (CF = Channel Fault) provide
CF-S2 the status of the connected hardware. The
evaluation of the hardware is carried out in the
function block and faults are distributed at the
output EC.
ON BOOL | FALSE FALSE/ TRUE: function block enabled, status of the
TRUE enabling switch is evaluated
FALSE: function block disabled, status of the
enabling switch not evaluated
Reset BOOL | FALSE FALSE/ | With a reset faults are acknowledged and the
TRUE output Enable is set to TRUE. To do this, a 0/1
transition change must be carried out at the
Reset input.
The function block is not enabled as long as
there are faults (0 < EC < 500).
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Input

Type

Default

Range of
Values

Description

Unit-

UINT

1...999

Defines the unit number which is distributed at
the output state+EC together with the error
code (EC). So, the error code can explicitly be
associated with a function block.

Values outside the range of values are blocked
during the input.

Note: If the function block is used repeatedly
within a program, a new Unit-No. must be
used for every function block.

Pulse

BOOL

FALSE

FALSE/
TRUE

The input Pulse is used if the output of the error
codes for all certified function blocks is carried
out with a common variable.

To do this, Pulse is connected to a clock signal
created externally (transition change e.g. every
3s).

With every transition change the error code (EC)
of the next function block is output, even if EC is
0.

State +
EC-IN

UDINT

1001000.
..999999
999

Status of the function block, comprising CFB-
No. + Unit-No..+ Error Code
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Outputs

Description

Output Type Default | Range of Values | Description
Enable BOOL - FALSE/ TRUE Status of the enabling switch
TRUE e no fault at the
enabling switch
and
e the enabling switch
is in position
enabling function
FALSE e the enabling switch
is in position off or
panic, or
e afault has
occurred.
Last- TIME - 0...Sync-T Measured temporal offset in
Sync-T milliseconds between the
change-over of the 2 inputs s1
and sS2.
EC UINT - 0...999 Error status of the function block
State+EC |UDINT - 0...999999999 Status of the function block,

comprising CEFB-No. + Unit-
No. + EC
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Wiring Antivalent

Wiring Diagram

Output Terminals

Control Cabinet

Pulse 1 Pulse 2
Do 1 2 Do 2 3
Terminal Block in
-X1 21 -X1 22

Example; EJCHNER swilch Z5A2A1

1 OFF function, pushbutton released

2 Enabling function, pushbution
halfway depressed
(actuating poini)

3 OFF function with pasitveby
driven disconnection
{pushhution fully depressed)

1 2 3
O & Q
L

E3 forced normally closed contact
& actuating point

] open

W closed

Wi
Olflex

5x1,5 mm?

W1
Olflex

5x1,5 mm* |2

Terminal Block in
Control Cabinet

(2]

Input Terminals

DIt

oz

s

S2

DI3

LS+

24

Di4

Resel

Power Supply
Reset Button

ONII
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Wiring Equivalent

Wiring Diagram

Qutput Terminals
Pulze 1 Pulze 2
Do ? D02 3
Terminal Block in
Control Cabinet -X1 o1 X192

Exarnple: EUCHMNER switch 254244

1 OFF function, pushbutton released

2 Enabling function, pushhuton
halfway depressed
(actuating pain)

3 OFF function with positively
driven disconnection
{pushbutton fully depressed)

a EIEZ
E3+E4
b E1+E2
E3+FE4

E3+E4 forced normally closed contact
& actuating point

] open

W closed

W1
Olflex
5x1,5 mm?

W1
Ol
5x1,5 mm?2

=]

Terminal Block in
Control Cabinet

-X2

r
(2

Input Terminals

D1

D12

15 BE]

51

52

LS+ 24 | |DI4 17

Reset

Power Supply Ol
Reset Button
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Signal Table

Schema

51%)

S2

Reset

On

Enable

EC

Error Code __500; sot !l *l

@@@

Signal “ON*

i

1 T

SR RAE R RER

@@@@@é

Legend

IS

w =~ o o;

Releasing Enabling switch
after PES restart

Emergency switch actuated
Emergency switch released

Sync-T-elapsed
(single channel actuation)

Reset
Enabling without precondition “ON*
Precondition fulfilled too late

Enabling switch released

Signal “ON*

*} Signal can be inverted at
the input if required.
Examples: See Wiring
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H_BAO1_ES_E4 01

Overview

This chapter provides information on the certificated function block
H_BAO1_ES_E4_01.

What's in this Chapter?
This chapter contains the following sections:

Section Topic Page
6.1 General 88
6.2 Functions 91
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6.1 General

Overview

This section provides information on the function block characteristics and function
block layout of the certificated function block H_BAO1_ES_E4_01 (CFB44).

What's in this Section?

This section contains the following topics:

Topic Page
Characteristics 89
Function Block Layout (H_BAO1_ES_E4_01) 20

88
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Characteristics

Usage

The function block H_BA01_ES_E4_01 is used for monitoring enabling switches in
accordance with EN 775 and VDI 2854.

Characteristics

The function block H_BA01_ES_E4_01 provides the following characteristics:

e certified function block CFB 44 (enable switch)

manual acknowledgment after trouble shooting

e monitoring and clipping of the synchronization time of the contacts S1, S2 to each
other

e contact synchronization time configurable for each function block separately

e A conditional call of the function block is not permitted.

Hardware Restrictions
The function block is provided for hardware according to EN 775 and VDI 2854.

According to EN 60204 (DIN VDE 0113 Z1) the operating mode in automated
installations must be defined with lockable selector switches. The enabling switch
alone must not initialize a hazardous movement.

NOTE: It is not allowed to utilize enabling switches which change from position Of £

function with positively driven disconnection directlyto enabling
function.

Safety Level in Accordance with EN 954-1, Cat. 4

If the enabling switch is correctly attached to the controller and all requirements in

this document are met, the application complies with safety category 4 according to
EN 954-1.

However, exceptions are possible in countries with additional federal state
regulations where the EN 954-1 only has a limited validity or none.
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Function Block Layout (H_BAO1_ES_E4_01)

Inputs/Outputs
|H_BAO_ES_E4 01
BOOL E1l
BOOL E2 Enable BOGL
BOOL E3
BOOL E4 T#100ms
TIME Syn-T
\ H_BAOT_ES_F4 01
ARRAY [1.4] OF BYTE CF-Detect CFB 44
UINT — Typ EC ls—UNT
BOOL on State+EC s—— UDINT
BOOL Reset
UINT (1..999) — e UnitNo 1 _
BOOL Pulse
UDINT — Stale+EC-IN
{1214)
90
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6.2 Functions

Overview

This section describes the functions of the certificated function block
H_BAO1_ES_E4_01 and provides information on its inputs, outputs and wiring.

What's in this Section?
This section contains the following topics:

Topic Page
Functional Description 92
Inputs 94
Outputs 96
Wiring for EUCHNER ZSA2A1 97
Wiring for EUCHNER ZSA2A2 98
Wiring for EUCHNER ZSA2A3 99
Wiring for EUCHNER ZSA2A4 100
Signal Table for ZSA2A1 101
Signal Table for ZSA2A2 102
Signal Table for ZSA2A3 103
Signal Table for ZSA2A4 104

EI00000000732 01/2010 2




H_BAO1_ES_E4_01

Functional Description

Basic Function

The function block H_BA01_ES_E4_01 (CFB 44) monitors enabling switches
according to IEC 61508 and EN 954-1 up to category 4.

Every enabling switch is monitored by a certified function block CFB 44 in the
application program XPSMFWIN.

Diagnose Functions

XPSMFee System

Enabling Switches

The function block H_BAO1_ES_E4_01 can also be used to diagnose the status of
the hardware. The monitoring of the 2 switching elements of the enabling switch
detects whether

e there is a malposition of the contacts

there are Line Control faults (LC; Line control channel)

the contact synchronization time is in the predefined range of values,

the Unit-No. is in the predefined range of values,

[}
[}
[}
e the reset pushbutton at the Reset input of the function block is bridged.

The H_BAO1_ES_E4_01 was developed for use with XPSMFee Safety PLCs. With
the XPSMFee system family centralized and decentralized structures can be
supervised.

SafeEthernet is used for decentralized functions and networking. SafeEthernet is
certified for safety applications in accordance with IEC 61508 SIL 3 and EN 954-1
up to category 4.

An enabling switch is a manually operated pushbutton which enables a sojourn in
the danger zone of engines or robots.

The signal from the enabling switch can annul the protection effect of protective
devices and thus allows entering the danger zone for commissioning, check of
process flows or for service and maintenance.

An enabling switch has the following 3 different settings:

Setting Position Effect

1 off enabling switch released

2 switch in center position - enabling enabling switch depressed until trigger
active point

3 pushbutton in panic position - off with | enabling switch completely depressed
positively driven disconnection
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By disengaging the pushbutton or by depressing the pushbutton beyond the trigger
point the enabling function is cancelled. When switching from position 3 to position 1
the enabling function must not get effective.

Output

If the safety relevant function block Then...

Enable is...

TRUE the function block works correctly and the
associated enabling switch is depressed
(enabling active, pushbutton in center
position).

FALSE the associated associated enabling switch is
in any other position.

Monitored Hardware Wirings

The CFB 44 provides monitoring for 4 different hardware wirings. These are
described in the hardware configuration for 4 different types of enabling switches

manufactured by Euchner

The type of enabling switch can be preselected at the input TYP:

Input TYP Enabling Switch Type

TYP=1 enabling switch EUCHNER ZSA2A1G05
TYP =2 enabling switch EUCHNER ZSA2A2G05
TYP=3 enabling switch EUCHNER ZSA2A3G05
TYP=4 enabling switch EUCHNER ZSA2A4G05

EI00000000732 01/2010

93




H_BAO1_ES_E4_01

Inputs

Description

Input

Type

Default

Range of
Values

Description

El, E2,E3,
E4

BOOL

FALSE

FALSE/TRU
E

Inputs for reading the status of the enabling switch contacts.

Sync-T

TIME

100 ms

1...500 ms

Maximum permissible synchronization time between the
individual normally closed and normally open contacts.

None of the contacts E1...E4 must remain in a position other
than released, enabling active or panic for more than Sync-T.
If the default value is used, the input need not be connected.
Note: Sync-T = 0 ms is not permissible.

CF-Detect

Array

Byte

.4 of

16#0...16#9
0

CF-Detect (CF = Channel Fault) represents the status of the
connected hardware. The evaluation of the hardware faults is
carried out in the function block and is output by means of the
error code EC.

The array detects channel errors of the following inputs:

1. byte: El

2. byte: E2

3. byte: E3

4. byte: E4

TYP

UINT

TYP Enabling Switch

EUCHNER ZSA2A1G05

EUCHNER ZSA2A2G05

EUCHNER ZSA2A3G05

Sl w N

EUCHNER ZSA2A4G05

ON

BOOL

FALSE

FALSE/
TRUE

TRUE: function block enabled, status of the enabling switch is
evaluated

FALSE: function block disabled, status of the enabling switch
is not evaluated

Reset

BOOL

FALSE

FALSE/
TRUE

With a reset faults are acknowledged and the output Enable
is set to TRUE. To do this, a 0/1 transition change must be
carried out at the Reset input.

The function block is not enabled as long as there are faults
(EC < 500).
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Input

Type

Default

Range of
Values

Description

Unit-No.

UINT

1...999

Defines the unit number which is distributed at the output
State+EC together with the error code (EC). So, the error
code can explicitly be associated with a function block.
Values outside the range of values are blocked during the
input.

Note: If the function block is used repeatedly within a
program, a new Unit-No. must be used for every function
block.

Pulse

BOOL

FALSE

FALSE/
TRUE

The input Pulse is used to distribute the error code (EC) of
several function blocks sequentially via a common error
signal.

To do this, Pulse is connected to a pulse signal created
externally (transition change e.g. every 3 s).

With every transition change the error code (EC) of the next
function block is displayed even if the EC is 0.

State +
EC-IN

UDINT

1001000...9
99999999

Status of the function block, comprising CFB-No. + Unit-
No..+ Error Code.
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Outputs

Description

Output

Type

Default

Range of Values

Description

Enable

BOOL

FALSE/ TRUE

Status of the enabling switch

TRUE [ ]

no fault at the
enabling switch
and

the enabling switch
is in position
enabling function

FALSE [ ]

the enabling switch
is in position off or
panic, or

a fault has
occurred.

EC

UINT

0...999

Error status of the function block

State+EC

UDINT

0...999999999

Status of the function block,
comprising CFB-No. + Unit-

No. + EC
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Wiring for EUCHNER ZSA2A1

Wiring Diagram

Conlrol Cabinet

Output Terminals
Pulse 1 Pulse 2 Pulse 3
Do 2] (D02 3] [DO3
Terminal Block in
-X1 o1 2 3

Erample: EUCHNER switch 754241
1 OFF function, pushbution released

Input Terminals

Reset Buton

2 Enabling function, pushbuton W1
halfway depressed Blflex
laciuating paini) 5x1.5 mm? 1
3 OFF function with positivey -~
driven disconnection
{pushbution fully depressed) N N _
: ) 71 2 , E e2| [ | Es| [ [T
e} f) . I NS WU U W I -51 -52
a » \
b e
E1
a E3
E2 Wi
E1 Blflex
b E3 5x1,5 mm? |2 3
E2 [
E3 forced normally; closed contact
& actuating point
[1 open
W closed
Terminal Block in B
Conlrol Cabinet X231 2 3 ‘ ® 6
DI1 14 DI2 15 pE] 16 DI3 16| [L5+ 24 D4 17
E1 E2 E3 Reset Power Supply ONII
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Wiring for EUCHNER ZSA2A2

Wiring Diagram

Control Cabinet

Qutput Terminals
Pulse 1 Pulse 2 Pulse 3
Do 1 2| [Do2 3| [po3
Terminal Block in
-X1 e 2 3

Ewariple: EUCHNER switch 754247

1 OFF function, pushbutton released
2 Enabling funcion, pushbuton
halfway depressed
(actuating point)
3 OFF function with positively
driven disconnection
(pushbutton fully depressed)

E3 forzed nommally, closed contact
& actuating point

] open

W closed

Wi1
Olflex
5x1,5 mm*

Wi1
Olflex
5x1,5 mm?

[\~]

Terminal Block in
Control Cabinet

Input Terminals

D1

D12

DI3

E1

E2

E3

DI3 | 16

LS+ 24 | |DI4 17

Reset

Power Supply ONII
Reset Button

98
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Wiring for EUCHNER ZSA2A3

Wiring Diagram

Output Terminals
Pulse 1

Pulse 2

Pulse 3

Pulse 4

D01 2

D02 3

D03

D04 5

Terminal Block in
Conlrol Cabinet

Erample: ELUCHNER switch Z54243

1 OFF function, pushbuton released i

2 Enabling function, pushbutan
halfway depressed
(actuating point)

3 OFF function with positivehy
driven disconnection
{pushbution fully depressed)

1 2 3
O ==
a >
b

E1l
a E3+F4
E?

E1l
b E3+E4
E2
E3+E4 forzed normally closed contact
& actuating point

[1 open
W closed

G

Olflex
51,5 mmi

-81

W1
Olflex
51,5 mm?

[N}

Terminal Block in
Conlrol Cabinet

-X2o1 2

D1 oIz

D13

DI4

DI3

L5+ 24 | [DI4

E1 E2

Input Terminals

E3

E4

Reset

Power Supply ONII

Reset Buton
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H_BAO1_ES_E4_01

Wiring for EUCHNER ZSA2A4

Wiring Diagram

100

Qutput Terminals
Pulse 1 Pulse 2 Pulse 3 Pulse 4
DO 1 D2 3] bo3 4| DO4 5
Terminal Block in
Control Cabinet -X1 2 3 4
Exarnple: EUCHMNER switch 254244
1 OFF function, pushbutton released Ii d i i Wl
2 Enabling function, pushhuton Olflec
halfway depressed 5%1,5 rmA 1
(actuating pain)
3 OFF function with positively
driven disconnection
{pushbutton fully depressed)
-81 -S2
1 2 3
o T O
a
b
a EI+E2 Wi
ESE4 Offex
b E1+E2 & 5 mime |2 3
E3+E4
E3+E4 forced normally closed contact
& actuating point
] open
W closed
Terminal Block in B
Control Cabinet X2et 3 4 8 6 7
DIl 14 | |DI2 15 |DI3 16 | |DI4 17 D13 16 ] |LS+ M (D4 17
E1 E3 E4 Reset Power Supply ONII
Input Terminals Reset Bution
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H_BAO1_ES_E4_01

Signal Table for ZSA2A1

Schema

E1

E2

E3

Reset

ON

Enahle

Error Code

@@@

Signal “ON*

Legend

Releasing Enabling switch
after PES restart

Emergency switch actuated

3 Emergency switch released

=

®W -~ @» O«

Sync-T-elapsed
(single channel actuation)

Reset

Enabling without precondition “ON*
Precondition fulfilled too late

Enabling switch released

e soo+ 2‘1 —4-4*4-&4-@4-—4-—4-4
@@ @ @ @ @ d

Signal “ON*

EI00000000732 01/2010
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H_BAO1_ES_E4_01

Signal Table for ZSA2A2

Schema

Signal “ON*

E1

EZ

E3

Reset

ON

Enable

1
© @ 56 66 6 66

Legend Releasing Enabling switch
after PES restart

2 Emergency switch actuated

|
Error Code 2 M
Ec - -500- Jd

Emergency switch released

4 Sync-T-elapsed

(single channel actuation) Signal “ON*

Reset

Enabling without precondition “ON*

Precondition fulfilled too late

W - ® »g

Enabling switch released

102 EI00000000732 01/2010



H_BAO1_ES_E4_01

Signal Table for ZSA2A3

Schema
Signal “ON*
‘ [
I
E2
|
|
E3 :
T
|
E4 i
I
I
Reset |
I
ON —| I
' t t
| [ 1
| ! I
Enable | ! |
T T |
; I ;
Error Code 502 ! 1 1 x 605 x 502 ¥ $ ¥
EC ' 5004‘
|
Legend 1 Releasing Enabling switsh 5 Reset
afler PES restart
6 Enabling without precondition "ON"
2 Emergency swith actuated .
. 7 Precondiion fuliiled too late
3 Emergency switch released ) -
8 Enabling switch released Signal "ON
4 Sync-T-elapsed
(single channel acluation)
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H_BAO1_ES_E4_01

Signal Table for ZSA2A4

Schema
Signal “ON*
El !
I
E2
|
|
E3 :
T
|
E4 i
I
I
Reset |
I
ON I
T t
I I
I I
Enable I I
! 1
| |
Error Code 502 ! 0 ¥ : 106 i 605 i 502 ¥ : X
G --500- 44
|
Legend 1 Releasing Enabling switch 5 Reset
after PES restarl
6 Enabling without precondition “ON"
2 Emergency swich actuated
7 Precondition fulfiled too late
3 Emergency swich released ) -
8 Enabling switch released Signal "ON
4 Sync-T-elapsed
(single channel aclualion)
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H_BAO1_FBL_01

Overview

This chapter provides information on the certificated function block

H_BAO1_FBL_01.

What's in this Chapter?
This chapter contains the following sections:

Section Topic Page
71 General 106
7.2 Functions 109
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H_BAO1_FBL_01

71 General

Overview

This section provides information on the function block characteristics and function
block layout of the certificated function block H_BA01_FBL_01 (CFB58).

What's in this Section?
This section contains the following topics:

Topic Page
Characteristics 107
Function Block Layout (H_BAO1_FBL_01) 108
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H_BAO1_FBL_01

Characteristics

Usage

Characteristics

Safety Level

The function block H_BAO1_FBL_01 is used for monitoring feedback contacts of
contactor loops in accordance with IEC 61508 up to SIL3 and EN 954-1, cat. 2 and

4.

The function block H_BAO1_FBL_01 provides the following characteristics:

block

Certified function block CFB 58 (feedback loop)
Redundancy by dual channel

Monitoring and clipping of the maximum permissible feedback time

Maximum permissible feedback time individually configurable for every function

IEC 61508, SIL3 and
EN 954-1

IEC 61508, SIL3 and
EN 954-1, Cat. 4

IEC 61508, SIL1 and
EN 954-1, Cat. 2

If the feedback loop contacts
are correctly attached to the
controller and all requirments
in this document are met, the
application complies with the
safety category 4 according
to EN 954-1.

However exceptions are
possible in countries with
additional federal state
regulations, where the EN
954-1 has only limited or no
validity.

If the hardware is correctly
attached to the controller, the
inputs FBL1 and FBL2 are
monitored by line control and
all requirements in this
document are obeyed, the
application complies with the
safety category 4 according
to EN 954-1.

However exceptions are
possible in countries with
additional federal state
regulations, where the EN
954-1 has only limited or no
validity.

If the contactor loop only
provides 1 variable FBL1
(single channel), FBL1 is
monitored by line control and
all requirements in this
document are met, this
application meets only

EN 954-1, safety category 2
(see Wiring with Electronic
Output, Cat. 2, page 118).

EI00000000732 01/2010
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H_BAO1_FBL_01

Function Block Layout (H_BAO1_FBL_01)

Inputs/Outputs

H_BAO1_FBL_O1
BOOL FBL

BoOL FBLZ? Contactar BOOL

TIME FBL-T T#200ms

BYTE GF-FBL1 OK BOOL

BYTE CF-FBL2

| H_BAOT_FBL_O1
BOOL ON CFB58
BOOL Reset : ECs—UINT
UINT (1..999) — Unit-No 999 State+EC +—— UDINT
BOOL Pulse
UDINT ——s State+EC-IN
(12,12)
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H_BAO1_FBL_01

7.2 Functions

Overview
This section describes the functions of the certificated function block

H_BAO1_FBL_01 and provides information on its inputs, outputs and wiring.

What's in this Section?
This section contains the following topics:

Topic Page
Functional Description 110
Inputs 112
Outputs 114
Wiring with 2 Electronic Outputs, Cat. 4 115
Wiring with Relay Module, Cat. 4 116
Wiring with Electronic Output and Relay Module, Cat. 4 117
Wiring with Electronic Output, Cat. 2 118
Signal Table 119
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Functional Description

Basic Function

The function block H_BAO1_FBL_01 (CFB 58) monitors feedback contacts of a
contactor loop according to IEC 61508 up to SIL3 and EN 954-1 up to category 4.

Every contactor loop is monitored by a certified function block CFB 58 in the
application program XPSMFWIN.

Diagnose Functions

XPSMFee System

The function block H_BAO1_FBL_01 can also be used to diagnose the status of the
hardware. The monitoring of the 2 switching contacts of the contactor detects
whether

1 contact opens late or does not open at all,

1 contact closes late or does not close at all,

there are Line Control faults (LC; Line control channel),

the feedback monitoring time is in the predefined range of values,

the Unit-No. is in the predefined range of values,

[}
[}
[}
[}
[}
e the reset pushbutton at the Reset input of the function block is bridged.

The H_BAO1_FBL_01 was developed for use with XPSMFee Safety PLCs. With the
XPSMFee system family centralized and decentralized structures can be supervised.

SafeEthernet is used for decentralized functions and networking. SafeEthernet is
certified for safety applications in accordance with IEC 61508 SIL 3 and EN 954-1
up to category 4.

110
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H_BAO1_FBL_01

Output

The H_BAO1_FBL_01 function block comprises the following outputs:

Output

Function

Contactor

Contactor switches 2 contactors on and
off.

= TRUE if the input ON is true and there are no
errors.

The return information of the contactors are
fed back in a loop to the function block
(feedback loop).

OK

OK is the safety relevant function block
output.

The function block monitors whether the
return information after switching the
contactors on or off are within the contactor
feedback monitoring time FBL-T.

= TRUE if the contactor loop (FBL energized)
and function block work without errors.

= FALSE if the return information of the
contactors are not available or a fault occurs.

EC

diagnosis output supplementing the
diagnostic function of the output 0K

State+EC

diagnosis output supplementing the
diagnostic function of the output 0K

EI00000000732 01/2010
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H_BAO1_FBL_01

Inputs

Description

Input

Type

Default

Range of
Values

Description

FBL1,
FBL2

BOOL

FALSE

FALSE/T
RUE

FBL1 = input for feedback of
contactor 1
FBL2 = input for feedback of
contactor 2

TRUE FBL1, FBL2: The
contactors 1 and 2 are
dropped out.

FALSE FBL1, FBL2: The
contactors 1 and 2 are
operated.

CF-
FBL1,
CF-FBL2

Byte

16#0...
16#90

CF (Channel Fault) represents the

status of the connected hardware.

The evaluation of the hardware faults is
carried out in the function block and is
put out by means of the error code EC.
These inputs report existing line control
faults which have been detected by the
operating system of the HIMA??? PES.

FBL-T

TIME

200 ms

1.
50000 ms

Maximum permissible delay between
switching of the FBL contacts and
feedback on switch-on or switch-off.
If the default value is used, the input
need not be connected.

Note: FBL-T = 0 ms is not allowed.

ON

BOOL

FALSE

FALSE/
TRUE

If there are no faults and input ON is set
to TRUE, the output Contactor
becomes TRUE.

Reset

BOOL

FALSE

FALSE/
TRUE

Reset is used to acknowledge errors
and to set the OK output to TRUE. To do
this, a 0/1 transition change must be
carried out at the Reset input.

The function block is not enabled as
long as there are erors (0 < EC < 500).

112
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Input

Type

Default

Range of
Values

Description

Unit-

UINT

1...999

Defines the unit number which is
distributed together with the error
number at the output State+EC so
that the error code can explicitly be
associated with a function block.
Values outside the range of values are
blocked during the input.

Note: If the function block is used
repeatedly within a program, a new
Unit-No. must be used for every
function block.

Pulse

BOOL

FALSE

FALSE/
TRUE

The input Pulse is used if the output of
the error codes for all certified function
blocks is carried out with a common
variable.

To do this, Pulse is connected to a
clock signal created externally
(transition change e.g. every 3 s).
With every transition change the error
code (EC) of the next function block is
output even if the EC is 0.

State +
EC-IN

UDINT

1001000.
..999999
999

Status of the function block, comprising
CFB-No. + Unit-No..+ Error
Code.
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Outputs

Description

Output

Type

Default

Range of Values

Description

Contactor

BOOL

FALSE/ TRUE

Contactor is used to switch the
contactors on and off via the
output ON.

TRUE e there are no errors
and
® ONis TRUE

Meaning: The
contactors are
energized (operated).

FALSE |e there are errors
(e.g. the feedback
from the contactor
is missing), or

® ONis FALSE.

OK

BOOL

FALSE/ TRUE

= TRUE if there are no errors,
independant of the switching
state of the contactor.

EC

UINT

0...999

Error status of the function block

State+EC

UDINT

58001000...
58999999

Status of the function block,
comprising CFB-No. + Unit-
No. + EC

114
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H_BAO1_FBL_01

Wiring with 2 Electronic Outputs, Cat. 4

Wiring Diagram

Output Termials
F0F31F3FE0 Pulse 1 Pulse 2 Power Contactor || Contactor
Supply
DO 1 2/ DO 2 3| LS+ | 13 DO 3 4/(DO 4 5 L1 | R
4 12| | L2
13 +— L3
Terminal Sfripin x4 41 X142 X103 X104 X145 X166
Control Cabinet
31 31 A1l A1
KiS K2/ s .82 [ <l <l
32 32 A2 A2

fermral Sipin- 41 X242 X203 X204 -X255
Control Cabinet
Input Terminals DI1]| 4] [DI2] 18] [DI3] :16] [DI4 [ 17 [Ls- [ 18
FI0FNIFIFR0 Power Supply
FBL 1 FBL 2 Machine Reset Reset Bution
ON
EIO0000000732 01/2010
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Wiring with Relay Module, Cat. 4

Wiring Diagram

24N/DC | | 24V/IDC
ov/DC | | OV/DC
Output A B ||A B ' '
Termials Pulse 1 Pulse 2 Power L1} fL
F30F31Y Supply r/j r/j [y {2
F3/FE0 Contactor | | Contactor L3 » |L3
DO1] 2/ DO2] 3] LS+ ] :13 12 1] 2

Temingl X181 2 3 4 5 98 o7 <8
Strip in B
Cantrol Cabinet

31 31 A1 A1l

@kl oe w <l <l

32 32 A2 A2
Terminal
Block in - 1 2 3 4
Cantral Cabinet
Input DI 1 (14| (D12 | 15/ [DI3 | :16| |DI4 | :17
Terminals
FIOF31 FBL1 FBL2 | | Machine Reset
F3IFE0 ON
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Wiring with Electronic Output and Relay Module, Cat. 4

Wiring Diagram

24NIDC }
oV/DC |
Cutput A B
Termials Pulse 1 Pulse 2 Power Contactor
F3FED DO 2
DO1] 2/ PO2] :3 [LS+] :13 DO3| 4 1] 2
Terminal X161 2 3 4 5 6 o7
Skip in -
Control Cabinet
31 31 A1 Al
Kt/ K2 gqp .82 [ K1 «2 [l
32 32 A2 A2
Terminal
Block in X2 41 2 3 4
Conlral Cabinet
Input DI 1 14/ |DI2 | 15| |DI3 | :16] |DI4 | :17
Terminals
F30F31/ FBL 1 FBL2 | | Machine Reset
F3FE0 ON

| 24V/DC
| OV/IDC

L1} I L1

L2 [L2

L3} |13
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Wiring with Electronic Output, Cat. 2

Wiring Diagram

Qulput Termials
FAOF3NFIFG0 Pulse 1 Power Contactor
Supply
DO 1 12 LS+ | 13 DO 3 4 L1y L1
J L2 } |12
L3} L3
Terminal Strip in X1 01 X142 X143 X144
Cantrol Cabinet
31 Al
K1/ -S1T 82T «1 [
32 A2
K30l o2 od
- - Ut w1 |
Terminal Sirip in X2 31 _X242 _X243 _X2h 4
Control Cabinet @
A
4L PE
Input Terminals DI1| 14 DI3| 16 DI4| 17 Ls- | 18
FAOF3NFIFG0
FBL 1 Machine Reset Power
ON Supply
118
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H_BAO1_FBL_01

Signal Table
Schema
-
1 - —»
ON g
1
Contactor g
1
FBL 1 0
1
FEL2 0
1
Reset 0
1
OK o]
Error Code
EC

Loy 1 T 2
¥oon ¥ ¥
50 ; 602. -Yr 0 : 502 4*3%0 820 5§2 _L@.LBOO | 52

O OO H e OO

EI00000000732 01/2010

119



H_BAO1_FBL_01

120 EI00000000732 01/2010



H_BAO1_Muting_01

Overview

This chapter provides information on the certificated function block

H_BAO1_Muting_01.

What's in this Chapter?
This chapter contains the following sections:

Section Topic Page
8.1 General 122
8.2 Functions 131
8.3 Hardware Design 150
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H_BAO1_Muting_01

8.1 General

Overview

This section provides information on the function block characteristics and the
function block layout of the certificated function block H_BAO1_Muting_01 (CFB70).

What's in this Section?
This section contains the following topics:

Topic Page
What Is Muting? 123
Characteristics 124
General Information 126
Additional Applicable Conventions 129
Function Block Layout (H_BAO1_Muting_01) 130
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What Is Muting?

Danger Zones

In production processes with high automation levels there are areas in which robots
move or machine sets lose their way.

These areas are called danger zones since entering them can result in serious
consequences for life and limb of persons.

Persons may stay only in non-dangerous zones.

Universal Optical Sensor (UOS)

A redundant (= dual channel) universal optical sensor (UOS) is used to separate the
zones.

In manufacturing processes which require the goods to be worked on to be
transported from a danger zone into a non-dangerous zone, a shut-off caused by a
universal optical sensor must be able to be temporarily overridden under strict
safety-relevant requirements.

Definition
The temporary neglect of signals of the universal optical sensor is called muting.

A CAUTION

IMPROPER OPERATION

You must absolutely obey the very strict safety regulations concerning the set-up
and monitoring of muting station.

Failure to follow these instructions can result in injury or equipment damage.
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H_BAO1_Muting_01

Characteristics

Usage

Characteristics

Safety Level

The function block H_BAQ01_Muting_01 is used for monitoring electro-sensitive
protective equipment in accordance with IEC 61508 and EN 954-1 up to category 4.

The H_BAO1_Muting_01 function block provides the following characteristics:

certified function block CFB 70 (muting)
redundancy by dual channel of the UOS (universal optical sensor)

manual acknowledgment (reset) after appearance of a fault

[}
[}
e manual or automatic acknowledgment at the start of the HIMatrix controller
[}
[}

monitoring and limiting of the synchronization time of the correlated initiators as
well as the two UOS contacts

block

synchronization time of the input signals separately configurable for each function

A conditional call of the function block is not permitted.
serial and parallel muting

monitoring of the muting indicator lamps
key-operated switches to relieve the muting station and the UOS

IRC 612805, SIL3 and
EN 954-1, Cat. 4

IRC 612805, SIL2 and
EN 954-1, Cat. 3

IRC 612805, SIL1 and
EN 954-1, Cat. 2

If the electro-sensitive
protective equipment is
correctly attached to the
controller and all
requirements in this
document are obeyed, the
application complies with the
safety category 4 according
to EN 954-1.

However exceptions are
possible in countries with
additional Federal State
Regulations, where the EN
954-1 has only limited or no
validity.

Consider also the caution
below.

If the sensor (e.g. scanner)
has the approval for category
3, only category 3 can be met
with this controller.

If the 2 inputs S1-NO and S2-
NO are not driven directly by
the pulsed output signals of
the ESPE or the PLS but by
variables, this application
meets only safety category 2
according to EN 954-1 (see
hardware configuration).

124
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H_BAO1_Muting_01

A CAUTION

IMPROPER OPERATION

Make sure that no automatic restart is possible. Guarantee this by the parameter
settings of the function block or by appropriate external wiring.

Failure to follow these instructions can result in injury or equipment damage.

EI00000000732 01/2010 125



H_BAO1_Muting_01

General Information

Conventions

Line Control

Monitoring

Please pay attention to the Conventions, page 129.

Line control for the 4 muting initiators is possible provided that the initiators allow this
and do not have line control of their own.

Line control allows monitoring of
e short against supply voltage,
e cross short and

e line change.

NOTE: Line Control cannot monitor line break since this cannot be distinguished by
the PES from disengaging an initiator.

3 different forms of monitoring are performed:
e permanent sequence monitoring (see paragraph Muting Modes)
e Permanent monitoring of the initiators on disengaging (un-damping):
A muting initiator may become disengaged for a maximum of 1 second e.g.
because of a hole in the auto body without being considered «disengaged» by
the H_BAO1_Muting_01.
Example for serial muting:
If initiator 2 becomes disengaged for more than 1 second although the
transported material damps the initiators 1 to 3, the function block recognizes a
hardware fault and sets the Enable output to FALSE. An error message is
additionally generated.
e Monitoring of the transition periods
e monitoring on damping of the initiators 1 and 2 as well as 3 and 4 within a
limited time period
e monitoring of the time which at most may elapse between the activation of
muting and the damping of the ESPE
e monitoring of the time which the ESPE may be damped at most
e monitoring of the time which muting may be active at most

126
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Muting Modes

Muting

There are 3 muting modes, all providing forwards and backwards directions of travel:

Muting Mode

Description

Sequence Monitoring

Serial Muting

Serial muting with 1 UOS and 4
initiators

In this case the UOS is an
ESPE, such as a light grid, light
curtain, laser scanner etc.
which immediately switches off
engines if a human being gets
into the protected danger zone.

Permanent monitoring of the damping
sequence of the initiators (sequence

monitoring):

11 gl2gl3gl4 (forward) and I1 f 12 f
13 f 14 (backwards)

Parallel Muting 1

Parallel muting with 1 UOS and
4 initiators

Permanent monitoring of the damping
sequence of the initiators (sequence

monitoring):

11/12 g 13/14 (forwards) and 11/12 f 13/14
(backwards)

«|1/12» means that it does not matter
whether «I1» is damped before «I2».
The same applies to «I3/14».

Parallel Muting 2

Parallel muting with 1 AOS and
a pair of light barriers

This muting mode does not allow
sequence monitoring!

Muting is active if at least 2 adjacent initiators are damped and there are no
hardware or other faults.

The exception is parallel muting with 4 initiators at which the transported material
must temporarily damp all 4 initiators.

If muting has been activated, 2 digital outputs to which muting indicator lamps can
be connected are set to TRUE. The wiring of the muting indicator lamps can be
carried out in different ways (see Wiring Indicator Lamp - Version 1, page 145). The
monitoring includes line break and short to an external potential.

A third digital output is used to signal that 1 or both of the muting indicator lamps
have failed. An error message concerning the outage of 1 indicator lamp can be
suppressed when using the corresponding input of the function block.

If an error occurs it must be cleared. After that the muting station must be relieved

by means of the key-operated switch Clear key.

NOTE: The key-operated switch Clear key temporarily bridges (configurable) all
safety functions of the function block!

EI00000000732 01/2010
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Error Treatment

Permanent Reset

If a sequence monitoring fault occurs, the H_BAO01_Muting_01 immediately

switches off.

If a hardware or parameterization error occurs, the safety-related output Enable
becomes FALSE immediately and hence muting is stopped.

NOTE: Faults detected by the H_BAO1_Muting_01 can only be acknowledged, if
they were eliminated and the connected hardware reports muting station
incl. ESPE free to the function block. The acknowledgment is triggered with a

positive edge at the Reset input of the function block.

If the function block...

And the Reset input
becomes ...

Then the function block...

has not detected any faults

permanently TRUE

merely issues a warning
message permanent
reset

has detected faults

permanently TRUE

issues an error message
permanent reset afterthe
elimination of the fault since
the function block cannot be
acknowledged any more

In both cases the permanent TRUE signal at the reset input must be removed and
then the function block must be acknowledged.

128
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Additional Applicable Conventions

Conventions

Conventions valid in this manual:

1. Before a new muting procedure the muting station must be completely vacant,
including the UOS. This also applies to the first muting after the restart of the
PES.

2. Initiators must be connected in a way to output TRUE if the initiator is damped and
FALSE if the initiator is not damped.

3. The initiators in the non-hazardous area are the initiators 1 and 2.

4. The initiators in the hazardous area are the initiators 3 and 4.
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Function Block Layout (H_BAO01_Muting_01)

Inputs/Outputs

H_BAD _Muting_01_0

BOCOL [1-NO Enable BOOL

BOOL [2-NO

TIME — ~THPR T#Es THIZR - TIME

BOOL 51-NO M-Act BOOL

BOOL SZ-NC

TIME Syne-T T#100ms Syne-T-R TIME
UINT {0.2) —LCA 0

H_BAX _Mutng_01

BOOL 13-NO CFB 70

BOOL [4-NO

TIME T-I13-4 T#5s T-13-14-R TIME

ARRAY [1.4) OF BYTE CH-Detect

TIME T-Int T#500ms T-Int-R TIME

TIME TMS-AQ  |T#1s T-MS-ADS_R TIME

TIME AQS-DT T#5s AOS-DT-R TIME

TIME T-Mut T#5s T-Mut-R TIME
UINT (0.2) —=Mode 0

BOOL Reverse
BOOL Clear-Key

TIME OR-T T#5s OR-T-R TIME
BOOL Reset ECs—UNT
UINT {1.999) ——e Unit-No 1 State+EC +—— LIDINT
BOOL One-Lamp-OK Ore-Lemp-Faled BOGL
BOOL FBL-Lamp 1 Lamp T+ BOOL
Lamp 1- BOOL
BOOL FBL-Lamp2 Lamp 2+ BooL

Lamp 2- BOOL

BOOL Pulse
LIDINT ——a State-EC-In

{1233
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8.2

Functions

Overview

This section describes the functions of the certificated function block

H_BAO1_Muting_01 and provides information on its inputs, outputs and wiring.

What's in this Section?

This section contains the following topics:

Topic Page
Functional Description 132
Inputs 134
Outputs 140
Wiring ESPE According to SIL 3, Cat. 4 142
Wiring PLS According to SIL2, Cat. 3 144
Wiring Indicator Lamp - Version 1 145
Wiring Indicator Lamp - Version 2 146
Wiring Indicator Lamp - Version 3 147
Wiring Indicator Lamp - Version 4 148
Signal Table 149
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Functional Description

Basic Function

The function block H_BAO01_Muting_01 (CFB 70) monitors the muting function
including the indicator lamps according to the IEC 61508 and the EN 954-1 up to
category 4.

Each muting station is monitored by a certified function block CFB 70 in the
application program XPSMFWIN.

Diagnose Functions
The CFB 70 can also be used to diagnose the condition of the hardware.

Monitoring for procedural faults (times, etc.) detects whether

e there are faults of the UOS (single channel faults and switching faults: 1 contact
does not open/close or is late)

e there are initiator errors (continuous TRUE or FALSE signal, incorrect wiring)

the contact synchronization time is in the predefined range of values

e the Unit-No. and other function block parameters are in the predefined range
of values

e the reset push button at the Reset input of the function block is bridged.

NOTE: Only if the fault is eliminated and the muting station has been relieved by
means of the key-operated switch, the fault can be acknowledged.

XPSMFee System Family
The H_BAO1_Muting_01 was developed for use with XPSMFee Safety PLCs. With

the XPSMFee system family centralized and decentralized structures can be
supervised.

SafeEthernet is used for decentralized functions and networking. SafeEthernet is
certified for safety applications in accordance with IEC 61508 SIL 3 and EN 954-1
up to category 4.
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Output
The Enable output of the function block becomes TRUE after a successful
acknowledgment and the non-safety-related function block output EC is zero (all is
OK).

The safety relevant function block Enable | If...
is...

TRUE the hardware is correctly wired,

all sensors incl. the UOS are operating
correctly, and

the function block has not detected any
faults.

The not safety relevant function block output EC provides some exact information.
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Inputs

Description

Input

Type

Default

Range of
Values

Description

I1-NO,
I2-NO

BOOL

FALSE

FALSE/T
RUE

Inputs for 2 single channel initiators 11-N0 and
I2-NO.

In direction of travel the initiators are in front of
the light grid (or laser scanner), i.e. outside the
danger zone.

Note: When Sync-T = 0 ms the
synchronization time monitoring is deactivated
and all error messages for single channel or
asynchronous switching are confined to ESPE
activated.

T-I1-I2

TIME

5s

0...30s

Admissible synchronization time for the initiators
11 and 12. After 1 initiator has been damped, the
other initiator must also be damped within T-
I1-I2.

S1-NO,
S2-NO

BOOL

FALSE

FALSE/T
RUE

Inputs of the UOS (light grid or laser scanner)

Sync-T

TIME

100 ms

0...500 m
s

The time Sync-T indicates the synchronization
time of the individual normally closed/normally
open contacts against each other. If the default
value is used, the input need not be connected.
Note: When Sync-T = 0 ms the synchronization
time monitoring is deactivated and all error
messages for single channel or asynchronous
switching are confined to ESPE activated.

A functional test is not forced by the program
after a hardware problem (see Error Code
Table, page 246).
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Input

Type

Default

Range of
Values

Description

LCA

UINT

0,1,2

Line Control Blanking of the UOS:

0:

FALSE at S1-NO or S2-NO results in immediate
shut-down.

1:

Bridging of the line control blanking (L.C2) of the
sensor is taken into account. Blanking the line
control signal for either S1-NO or S2-NO for
only 1 PES cycle does not lead to switching off
the Enable output.

2:

Bridging of the line control blanking (L.C2) of the
sensor is taken into account. Both a
simultaneous blanking of both inputs and the
blanking of only 1 input for max. 1 PES cycle do
not lead to switching off.

Note: For LCA = 1 and LCA = 2 the shut-down is
delayed by 1 PES cycle. This time must be taken
into account when planning the safe distance!

13-
NO,I4-
NO

BOOL

FALSE

FALSE/
TRUE

Inputs for 2 single channel initiators 13-NO and
I14-NO. In direction of travel the initiators are
behind the light grid (or laser scanner), i.e.
inside the danger zone.

Note: Serial muting allows to monitor the
operating sequence of 13-NO g I4-NO. This
does not apply to parallel muting.

T-I3-I4

TIME

5s

0..30s

Admissible synchronization time for the initiators
13 and I4. After 1 initiator has been damped, the
other initiator must also be damped within T-
I13-14.
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Input

Type

Default

Range of
Values

Description

CH-
Detect

Array
[1...4]
of Byte

16#0...16
#90

Status of the connected hardware. The
detection of hardware faults is performed by the
PES operating system. This information is
supplied to the muting function block, evaluated
in the function block and distributed by means of
the error code (EC and State+EC).

Shorts to external voltages, cross shorts and
channel mix-up are detected.The array detects
channel faults of the input:

1. Byte (status 11-NO)

4. Byte (status 14-N0)

Note: For the PES the digital inputs to be
monitored and the line control outputs have to
be configured. Besides the allocation of the 1/0
channels, an allocation of the channel error
status bytes to the array CH-Detect also has to
be carried out.

T-Int

TIME

500 ms

0..1s

Permitted initiator signal override time: After the
beginning of muting an initiator may become
disengaged temporarily for less than or equal to
T-Int before is regarded as 'not damped'.
Maximum time between the beginning of muting
and the damping of the UOS.

T-MS-
AOS

TIME

5s

This time is needed as an additional margin if
the transported material does not block the
access to the danger zone completely when
muting is active. It has to be guaranteed that as
of the beginning of muting no access to the
danger zone is possible within T-MS-A0S.

AOS-DT

TIME

5s

0...28800
s(8h)

Universal optical sensor damping time:
Maximum permissible duration of the UOS
damping. If exceeded, muting is terminated with
an error message.
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Input

Type

Default

Range of
Values

Description

T-Mut

TIME

5s

0...28800
s(8h)

Maximum permissible duration of the muting
process.

0: Serial muting with 4 sensors and 1 UOS:
Serial muting allows to monitor the damping
sequence of the initiators:

11-NO g 12-NO g I13-NO g 14-NO and 14-NO g I3-
NO g 12-NO g I1-NO

If the direction of travel does not coincide with
the sequence of the damping, muting is aborted
with an error message.

1: Parallel muting with 4 sensors and 1 UOS:
Parallel muting allows to monitor the damping
sequence of the initiators:

11-NO/I2-NO g 13-NO/14-NO and 12-NO/I1-NO f
14-NO/I3-NO

Whether the initiator 1 or initiator 2 is damped
first within the initiator group 1/2 and whether the
initiator 3 or initiator 4 is damped first within the
initiator group 3/4 does not matter. But if the
direction of travel does not coincide with the
sequence of the damping, muting is aborted with
an error message.

2: Parallel muting with 2 light barriers and 1
uos:

This muting mode does not allow conveying
direction monitoring!

Reverse

BOOL

FALSE

FALSE/
TRUE

Input for sequence monitoring of the initiators.
FALSE:

Serial muting requires the damping of the
initiators in the following sequence: 11-NO g 12-
NO g I3-NO g 14-NO.

TRUE:

Serial muting requires the damping of the
initiators in the following sequence: 11-NO f 12-
NO f 13-NO f 14-NO.

Clear-
Key

BOOL

FALSE

FALSE/
TRUE

A key-operated switch can be connected to this
input.

When pressing the CLEAR KEY pushbutton the
muting indicator lamps are turned on to signal
the bridging and the Enable output becomes
TRUE simultaneously.

Consider also the following caution:
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A CAUTION

IMPROPER OPERATION

The key-operated switch CLEAR KEY temporarily bridges the muting process and
all safety functions of the function block for at most OR-T seconds (see below)! The
danger zone must be visible from the location of the key-operated switch!

Failure to follow these instructions can result in injury or equipment damage.

Input Type |Default |Range of |Description
Values
OR-T TIME |5s 0...600 s Override Time:
Temporal limit for relieving the muting station
by means of the pushbutton Clear key.
Reset BOOL | FALSE FALSE/ With Reset the Enable output of the function
TRUE block is set to TRUE. To do this a 0/1 transition
change must be carried out at the Reset
input.
The function block is not enabled as long as
there are faults (0 < EC <500).
Unit- UINT |1 1...999 With the Unit-No. the user defines a unit
No number which is distributed at the output

Error code together with the error number.
So, the error code can explicitly be associated
with a function block.

Values outside the range of values are blocked
during the input.

Note: If the function block is used repeatedly
within a program, use a new Unit-No. for every
function block.
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Input

Type

Default

Range of
Values

Description

One-
Lamp-0OK

BOOL

FALSE

FALSE/
TRUE

The muting indicator lamps are monitored
permanently, independent of whether the
indicator lamps are turned off or on (muting
active or key-operated switch operated).
FALSE:

If 1 of the 2 muting indicator lamps fails, the
Enable output becomes FALSE and muting is
terminated with an error message. The output
One-Lamp-Failed becomes TRUE

TRUE:

The loss (wire break) of 1 muting indicator
lamp does not lead to the termination of
muting. The output One-Lamp-Failed
becomes TRUE. If the second muting indicator
lamp fails also, the Enable output becomes
FALSE and muting is terminated with an error
message.

FBL-
Lamp 1

BOOL

FALSE

FALSE/
TRUE

Feedback Loop (FBL) for monitoring muting
indicator lamp 1 on line break.

FBL-
Lamp 2

BOOL

FALSE

FALSE/
TRUE

Feedback Loop (FBL) for monitoring muting
indicator lamp 2 on line break.

Pulse

BOOL

FALSE

FALSE/
TRUE

The input Pulse is used if the output of the
error codes for all certified function blocks is
carried out with a common variable.To do this
Pulse is connected to a clock signal created
externally (transition change e.g. every

3 s).With every transition change the error
code (EC) of the next function block is output,
evenif ECis 0.

State +
EC-IN

UDINT

1001000...
999999999

Status of the function block, comprising CFB-
No. + Unit-No. + Error Code.
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Outputs

Description

Output Type Range of Description
Values

Enable BOOL FALSE/ TRUE | Safety-related enable signal of the function block:
The hardware can be connected directly or via
additional logic.
TRUE:
Muting is active, no errors (hardware faultless,
sensors and UOS properly dampened and
undampened)
FALSE:
muting inactive

T-I1-I2- | TIME T-11-12-Return (return value):

R elapsed time

M-Act BOOL FALSE/ TRUE | TRUE, if muting is active.

Sync-T-R | TIME Sync-T-Return (return value):
elapsed time

T-I3-I4- |TIME T-13-14-Return (return value):

R elapsed time

T-Int-R |TIME T-Int-Return (return value):
elapsed time

T-MS- TIME T-MS-AOS-Return (return value):

AOS-R elapsed time

AOS DT-R | TIME AOS Damp-Time Return (return value):
elapsed time

T-Mut-R |TIME T-Mut-Return (return value):
elapsed time

OR-T R TIME OR-T_Return (return value):
elapsed time

EC UINT 0...999 error code of the function block

State+EC |UDINT |0...050999999 | status of the function block, comprising CFB-No. +
Unit-No. + EC

One- BOOL FALSE/ TRUE | signal for defective muting indicator lamps

Lamp- TRUE:

Failed At least 1 of the 2 muting lamps is faulty.
FALSE:
Both muting lamps are okay.

LAMP1+ BOOL FALSE/ TRUE | Permanent supply for muting indicator lamp 1+.
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Output Type Range of Description
Values
LAMP1- BOOL FALSE/ TRUE | Driverfor muting indicator lamp 1 if muting is active
or the key-operated switch «Clear key» is
engaged.
LAMP2+ BOOL FALSE/ TRUE |Permanent supply for muting indicator lamp 2+.
LAMP2- BOOL FALSE/ TRUE | Driverfor muting indicator lamp 2 if muting is active

or the key-operated switch «Clear key» is
engaged.
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Wiring ESPE According to SIL 3, Cat. 4

Usable Switching Components

You can use the following muting switching components:

e switches which are monitored by the PES by means of line control

e initiators with line control of their own (see Wiring PLS According to SIL2, Cat. 3,
page 144)

e standard initiators which must be examined regularly (e.g. at shift beginning)
In this case the lines of the individual muting sensors I1...14 may not be run in
trunk cables.

Wiring Diagram
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».24VDC 24VDC
Output Pulse 1 || Pulse 2 -V o Lo
Terminals
F30IF31/
F3IFE0 DO1] :2|D02] 3
Terminel Strip in —
Control Cabinet_wq Jq > 3 445 Lg 748
[: [: -4A1 -4A2
— a4l B ww
3 Test D= =7|0201 3 e
-1 -12 -13 -4 4 (08D 4
5 RSMA 5 |- — - — .
? —>—>|EDM g |
8 G-KOM [ =2lGKoM 8 i
9 4 1 9 A
110 Gkom ::>:>G—KOM 10 | Oflex
PR =l 11 || B5mme |2
PE PE o -,
L L i
| Transmitter | ‘ Receiver | 1!
g |
S !
2 1
° I
Terminal Strip in |
Control Gabinet x5 &1 2 3 4 10211 12613 <5 B 47 ¢8 9
[ |
Input DI 1] 4|[pI2]:15|[DI3 ] 16][D14] A7 DIG|:20|DI6| :21|[DI 7] :22[LS+]| 24
Terminals Muting || Muting || Muting || Muting AOS AOS Reset/ |Power Supply
FIOFA) | initiator || Initiator || Initiator || Initiator S1-NO | S1-NO || Start |Reset Buton
F3FED 1M-NO || 122NO || 13-NO || K-NO

EI00000000732 01/2010 143



H_BAO1_Muting_01

Wiring PLS According to SIL2, Cat. 3

Usable Switching Components

You can use the following muting switching components:

e switches which are monitored by the PES by means of line control (see Wiring
ESPE According to SIL 3, Cat. 4, page 142)

e initiators with line control of their own

e standard initiators which must be examined regularly (e.g. at shift beginning)
In this case the lines of the individual muting sensors I1...14 may not be run in
trunk cables.

Wiring Diagram

24VDC 24VDC-
ov ov
Power - -
Output Termials Supply
F30F31F3FE0 O T 13
Terminal Strip in
Control Cabinet X1 91 X192 -X1 93 X104 X195 6
1
ov 1 Offiex
-1 -12 -13 -14 24y 3 W5 mme i
Weak 5
0ossD2 8
ossD1 9| wi
Olffex
3 pmm? |2
Terminal Strip in
Control Cabinet - 1 X292 -X2¢3 -X294 X205 6 7 8
rgg}g;ﬂ:'gfagéo DT | 4] [0 [ 15] [DI3 [ A6] [Di4 [ 17 D5 | 20][oe [ A D7 | Z2)[is+ | 24
‘“ﬂ%‘;gr mnul‘;gr Muting Muting AOS 2053 Reset / ||Power Supply
Initiator Initiator 31 NO 2 MO Starl  ||Reset Button
[1-NO 12-NO [3MO 14-NO
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Wiring Indicator Lamp - Version 1

Wiring Diagram

Output Muting A B Muting Ml_mng A B Mgﬂng
Terminals Indicator [ ] | Indicator Indicator [ <] | Indicator
F30/F31/ Lamp 1+ DO 1 Lamp 1- Lamp 2+ DO 2 Lamp 2-
F3/F60 Do 1 A ERE 002 334
" LS ov
Terminal Strip in |
Contral Cabinet -X1 91 2 3 4

Terminal Sinp in

Contral Cabinet X241 2
Input ] 14 I 5
Terminals FBL FBL
F30/F31/ Indicator Indicator
F3/F60 Lamp 1 Lamp 2
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Wiring Indicator Lamp - Version 2

Wiring Diagram

Output Muting A B Muting A B Muting

utpu Inclicator Inclicator Indicator

;ZBT":";E Lamp 1+2+ Eg] Lamp 1- Eg] Lamp 2-

F3/F60 ool 2 T [z T12
/—DLS ov
I

Terminal Sirip in X1 41 2 3 rl

Control Cabinet

Terminal Strip in

Contral Cabinet -X2 ¢1 2
Input DI 14 DIz 15
Terminals FBL FEL
F30/F31/ Indicator Indicator
F3/F60 Lamp 1 Larmp 2
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Wiring Indicator Lamp - Version 3

Wiring Diagram

24VIDC } {24V/DC
ov/DC } {0V/DC
Output A B Muting A B Muting A B Muting A B Muting

Terminals |—/—| Indicator |—/T Indicator |—/—| Indicator |— Indicator

F30/F31/ DO 1 Lamp 1+ DO 2 Lamp 1- Do3 | Lamp 2+ Do4 | LempZ-

F3/Fe0 T2 ERIE I A

Terminal Stripin- | _

Conlral Cabinet X1 o 2 3 4 5 6 7 8

6 w2

Terminal Sirip in

Confrol Cabinet X271 2

Input oI 14 oz 15

Terminals FBL FBL

F30/F31/ Inclicator Indicator

F3/F60 Lamp 1 Larmp 2
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Wiring Indicator Lamp - Version 4

Wiring Diagram

24vibC ¢ 124V/DC
ov/iDC } {ovV/DC
Output A B Muting A B Muting A B Muting
Terminals [ Indicator [~ | Indeor [~] | Indicator
F30/F31/ DO 1 Lamp 1+ 2+ Do 2 Lamp 1- DO 3 Lamp 2-
F3/F60 E 3[4 5 [6
Terminal Sirip in
4 5 6 7

Control Cabinet

-X1

Terminal Strip in

Control Cabinet -X2 o1 2
Input K] 14 DIz 5
Terminals FBL FBL
F30/F31/ Indicator Indicator
F3/F60 Lamp 1 Lamp 2
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Signal Table

Schema

1T MO
12 MO
[3NO
14 MO
AOS-51 MO
AO0S-52 MO
I-Act
Clear-Key
Reset
Enable
Eror Code
EC
Legend 1 Restart PES (Start up)
2 [2NO does not switch within T-1-2
3 Protective equipment damped
4 Overriding of protective equipment with Clear Key
(Clear Key is not regarded in Error Code)
5 Protective equipment aundamped
5 Reset
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8.3 Hardware Design

Overview

This section describes the hardware design requirements for the 3 different muting
modes.

What's in this Section?
This section contains the following topics:

Topic Page
Serial Muting - Entering the Danger Zone 151
Serial Muting - Leaving the Danger Zone 152
Parallel Muting - Entering the Danger Zone 153
Parallel Muting - Leaving the Danger Zone 154
Parallel Muting with 1 Pair of Light Barriers 155
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Serial Muting - Entering the Danger Zone

Schema

Requirements

M3

- S

R ———

Transported material —
' Danger zone

e The sum of the distances M1 and M3 must be less than the length of the
transported material (FG).

e For serial muting the sequence of engaging the initiators must match the
arrangement of the initiators.

e Muting is active if at least 2 adjacent initiators are operated.

e The switching components must be arranged that way that muting cannot be
activated inadvertently (e.g. hard-toed shoe on 2 initiators).

e The arrangement of the muting initiators has to be chosen so that muting is active
only when the transported material completely blocks the entrance to the danger
zone.

If this is not possible, undetected access must be prevented by limiting the time
T MS-AOS.

e The distance between 2 transported materials must be greater than the distance
M3, since otherwise permanent muting would be detected (exceedance of T-
Mut).

e Sequence for «Reverse» = FALSE: 11g12gI3gl4)

Sequence for «Reverse» = TRUE: [112fI3fl4

Please pay attention to the Conventions, page 129.

EI00000000732 01/2010

151



H_BAO1_Muting_01

Serial Muting - Leaving the Danger Zone

Schema

Danger zone

Requirements

e The sum of the distances M1 and M3 must be less than the length of the
transported material (FG).

e For serial muting the sequence of engaging the initiators must match the
arrangement of the initiators.

e Muting is active if at least 2 adjacent initiators are operated.

o The switching components must be arranged that way that muting cannot be
activated inadvertently (e.g. hard-toed shoe on 2 initiators).

e The arrangement of the muting initiators has to be chosen so that muting is active
only when the transported material completely blocks the entrance to the danger
zone.

If this is not possible, undetected access must be prevented by limiting the time
T MS-AOS.

e The distance between 2 transported materials must be greater than the distance
M3, since otherwise permanent muting would be detected (exceedance of T-Mut)

e Sequence for «Reverse» = FALSE: 11gl2gI3gl4)

Sequence for «Reverse» = TRUE: 1fI2fI3fl4

Please pay attention to the Conventions, page 129.
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Parallel Muting - Entering the Danger Zone

Schema

Transported
material

3 i)

Danger zone

Requirements

The distance M1 must be less than the length of the transported material (FG).
Parallel muting does not monitor the damping of a pair of initiators (e.g. I1, 12).
Muting is active if a pair of initiators is operated [(I1 and 12) or (I3 and 14)].
The arrangement of the muting initiators has to be chosen so that muting is active
only when the transported material completely blocks the entrance to the danger
zone.
If this is not possible, undetected access must be prevented by limiting the time
T MS-AOS.
e The distance between 2 transported materials must be greater than the distance
M1. Otherwise permanent muting is detected (exceedance of T-Mut).
e Sequence for «Reverse» = FALSE: 11/12g13/14
Sequence for «Reverse» = TRUE: 12/11fl4/13
e At the passage of the transported material all four initiators must be damped for
a short time.

Please pay attention to the Conventions, page 129.
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Parallel Muting - Leaving the Danger Zone

Schema

Requirements

M1
M2 M2

- =
! [ &

- FG

Transported
‘ material
Danger zone
i (o)
4]

The distance M1 must be less than the length of the transported material (FG).
Parallel muting does not monitor the damping of a pair of initiators (e.g. I1, 12).
Muting is active if a pair of initiators is operated [(I1 and I12) or (I3 and 14)].

The arrangement of the muting initiators has to be chosen so that muting is active
only when the transported material completely blocks the entrance to the danger
zone.

If this is not possible, undetected access must be prevented by limiting the time
T MS-AOS.

The distance between 2 transported materials must be greater than the distance
M1, since otherwise permanent muting would be detected (exceedance of T-
Mut).

Sequence for «Reverse» = FALSE: 11/12g13/14

Sequence for «Reverse» = TRUE: 12/11f14/13

At the passage of the transported material all 4 initiators must be damped for a
short time.

Please pay attention to the Conventions, page 129.
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Parallel Muting with 1 Pair of Light Barriers

Schema

Transported
material

Danger zone

Requirements

e Choose the geometry of the light barriers in such a way that the distance M1 is
greater than the length of the transported material (FG).

e While the transported material is passing through the muting station, the 2 light
barriers must be damped permanently.

e Parallel muting does not monitor the damping of a pair of initiators (e.g. I1, 12).

Muting is only active if the optical paths of both light barriers are intercepted.

e Arrange the muting initiators in such a way that muting is active only when the
transported material completely blocks the entrance to the danger zone.
If this is not possible, undetected access must be prevented by limiting the time
T-MS-AO0S.

e The distance between 2 transported materials must be greater than the distance
M1, since otherwise permanent muting would be detected (exceedance of T-
Mut).

Please pay attention to the Conventions, page 129.
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Overview

This chapter provides information on the certificated function block
H_BAO1_OpMod_1008_01.

What's in this Chapter?
This chapter contains the following sections:

Section Topic Page
9.1 General 158
9.2 Functions 161
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H_BAO01_OpMod_1008_01

9.1 General

Overview

This section provides information on the function block characteristics and function
block layout of the certificated function block H_BA01_OpMod_1008_01 (CFB42).

What's in this Section?
This section contains the following topics:

Topic Page
Characteristics 159
Function Block Layout (H_BAO1_OpMod_1008_01) 160

158

EIO0000000732 01/2010




H_BAO1_OpMod_1008_01

Characteristics

Usage

Characteristics

The function block H_BA01_OpMod_1008_01 is used for monitoring a mode switch
in accordance with IEC 61508 up to SIL3 and EN 954-1 up to cat. 4.

The function block H_BAO01_OpMod_1008_01 provides the following
characteristics:

certified function block CFB 42 (OpMod_1008)

monitoring of the contacts on short, cross short, interchange and line break by
means of line control

manual acknowledgement at the start ot the XPSMFee controller (restart inhibit)
manual acknowledgement with a defined mode switch position

A conditional call of the function block is not permitted.

Safety Level in Accordance with IEC 61508, SIL3 and EN 954-1, Cat. 4
If the mode switch is correctly attached to the controller, the inputs Op-M-1-1 to Op-

M_

8-1 are run with line control and all requirements in this document are met, the

application complies with safety category 4 according to EN 954-1.

However, exceptions are possible in countries with additional federal state
regulations where the EN 954-1 only has a limited validity or none.
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Function Block Layout (H_BA01_OpMod_1008_01)

Inputs/Outputs

H_BAQT_Cphod_1008_01

BOOL Op-h1-l Op-ha-1 BOOL
BOOL Op-f-2-| Op-d-2 BOOL
BOOL Op-h-3H Op-h3 BOOL
BOOL Op-f-4-| Op-h-4 BOOL
BOOL Op-ha Op-h-5 BOOL
BOOL Op-M-&-| Op-M-6 BOOL
BOOL Op-h7-l Op-hA-7 BOOL
BOOL Op-h- Op-h-B BOOL
H_BAJ1_Ophod_1008_01

ARRAY [1.8] OF BYTE CH-Detect CFB 42 Op-Mode s——UDINT

BOOL Reset Run-T TIME
UINT {1999) —= Unitho 1 Warning BOOL

TIME Warn-T T#5s ECe——UINT
BOOL StartOPM State+EC »——UDINT
BOOL On TRUE
BOOL Pulse

UDINT ——= State+EG-In
(1217)

160
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9.2 Functions

Overview

This section describes the functions of the certificated function block
H_BAO1_OpMod_1008_01 and provides information on its inputs, outputs and
wiring.

What's in this Section?
This section contains the following topics:

Topic Page
Functional Description 162
Inputs 163
Qutputs 166
Wiring with Line Control 168
Signal Table 169
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Functional Description

Basic Function

The function block H_BAO1_OpMod_1008_01 (CFB 42) monitors mode switches
according to IEC 61508 up to SIL 3 and EN 954-1 up to category 4.

Every mode switch is monitored by a certified function block CFB 42 in the
application program XPSMFWIN.

Monitoring the Switching Elements of the Mode Switch
The function block H_BA01_OpMod_1008_01 is used to monitor the switching
elements of the mode switch. It detects whether
e there are Line Control faults (LC; Line control channel),
e the Unit-No. is in the predefined range of values,
e the reset pushbutton at the Reset input of the function block is bridged.

XPSMFee System

The H_BA01_OpMod_1008_01 was developed for use with XPSMFee Safety PLCs.
With the XPSMFee system family centralized and decentralized structures can be
supervised.

SafeEthernet is used for decentralized functions and networking. SafeEthernet is
certified for safety applications in accordance with IEC 61508 SIL 3 and EN 954-1
up to category 4.

Safety-Related Outputs

If ... Then...

the hardware is wired correctly and the associated safety-related output (Op-M-
the mode switch enables an operating mode | 1...0p-M-8) becomes TRUE, provided that
the function block does not detect any faults.

Non-Safety-Related Outputs
Any faults are specified via the non-safety-related outputs EC andState+EC.
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Inputs

Description

Input

Type

Default

Range of
Values

Description

Op-M-1-
I... Op-
M-8-I

BOOL

FALSE

FALSE/T
RUE

The inputs Op-M-1-I to Op-M-8-1I are
used to read the statuses of the mode
switch contacts.
If the input Op-M-1-1 is TRUE and there
are no faults, the selected operating
mode is activated, depending on the
warning time Warn-T.
® Warn-T=0ms
The operating mode is immediately
activated.
® Warn-T>0ms
The operating mode is activated when
Start-OPMis TRUE and after the
expiry of the warning time.

CH-
Detect

Array
[1..8]
of Byte

16#10...1
6#90

Status of the connected hardware.

The detection of the hardware faults is
carried out by the operating system of the
controller. This information is supplied to
the function block, evaluated there and
provided to the outputs EC and
State+EC.

Shorts to external voltages, cross shorts
and channel mix-up are detected.
Allocation of the channel errors to the
array:

Input Array
Op-M-1-I 1. Byte
Op-M-8-1I 8. Byte

Note: Also carry out a function block
external allocation of the channel error
status bytes to the array CH-Detect,
besides the allocation of the I/O channels,
so that the function block can monitor the
line control inputs.
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Input Type |Default |Range of | Description
Values

Reset BOOL | FALSE FALSE/ |e® Warn-T >0, no errors existing

TRUE Pressing the reset pushbutton (0/1
transition change at the reset input)
acknowledges an eliminated fault. The
error code changes to 502.
All safety-related outputs 0pP-M-
1...0P-M-8 remain on FALSE.

® Warn-T =0, no errors existing
Pressing the reset pushbutton
acknowledges an eliminated fault. The
selected operating mode is activated.
The associated safety-related output
0OP-M-1...0P-M-8 is set to TRUE.

e Errors existing (0<EC<500)
The function block is not enabled.

Unit- UINT |1 1...999 With Unit-No. define a unit number
No. which is distributed together with the error
code (EC) at the output State+EC. This
way the error code can explicitly be
associated with a function block.

Values outside the range of values are
blocked during the input.

Note: If the function block is used
repeatedly within a program, a new
Unit-No. must be used for every
function block

Warn-T |TIME |5s 0..30s The selected operating mode is activated
after the expiration of the warning time
Warn-T.

Warn-T is startet with Start-0PM.

If warn-T = 0, the selected operating
mode is immediately activated without
regarding Start-OPM.

Start- |BOOL |FALSE FALSE/ | Initiates the new operating mode if Warn-
OPM TRUE T>0.

Must be permanently TRUE for the
duration of the warning time Warn-T (e.g.
pushbutton pressed) to have the
operating mode changed.

If Start-0PM goes to FALSE before the
expiration of warn-T, the formerly
selected operating mode remains active.
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Input Type |Default |Range of | Description
Values
ON BOOL | TRUE FALSE/ TRUE normal operation
TRUE Operating modes can
be changed via mode
switch.
FALSE The current operating
mode is deactivated
(deliberate manual
intervention). Other
modes cannot be
activated.
Pulse BOOL | FALSE FALSE/ | The input Pulse is used if the output of
TRUE the error codes for all certified function
blocks is carried out with a common
variable.
To do this, Pulse is connected to a clock
signal created externally (transition
change e.g. every 3 s).
With every transition change the error
code (EC) of the next function block is
output, even if EC is 0.
State + |UDINT |0 1001000. | Status of the function block, comprising
EC-IN ..999999 | CFB-No. 4+ Unit-No..+ Error Code.
999
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Outputs
Description
Output Type Default | Range of Values | Description
Op-M-1 BOOL - FALSE/ TRUE 1 of these outputs (mode
...0p-M-8 dependant) is TRUE, if a mode
has been activated and there are
no errors.
Op-Mode UDINT - - Not safety-related output to

provide the number of the active
mode.

Single digit values (x)

0 No mode active

1..8 Number of the active

mode

2-digit values

Xy Transition from the
active mode (x) to the
new, selected mode
(y) while warn-Tis
running.

When switching from
no operating mode
active (Op-Mode =x =
0) to a new mode, Op-
Mode is only single-
digit (leading 0 is not
displayed).

Note: Switching from 1 operating
mode to anotheris usually carried
out without interruption, which
means that the new operating
mode is immediately activated
after the expiration of warn-T.
The error code (EC) is 0.

If an interruption (ON = FALSE)
occurs when switching modes
without errors emerging, the error
code (EC) is setto 502
temporarily.

166
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Output Type Default | Range of Values | Description
Run-T TIME - 0..30s Run-T indicates how much of the
warning time has already
elapsed.
When activating an operating
mode, a function block internal
timer for Warn-T is started.
Warning BOOL - FALSE/ TRUE Output for connecting an
indicator lamp:
FALSE Indicator lamp OFF
No change of mode,
orWwarn-T=0
FALSE/ |Indicator lamp flashes
TRUE slowly
® A new mode has
been selected.
® Start-OPM has
not been engaged
yet.
FALSE/ | Indicator lamp flashes
TRUE rapidly
® A new mode has
been selected.
® Start-OPM has
been engaged.
Warn-T is running.
EC UINT - 0...999 Error status of the function block
State+EC | UDINT - 0...050999999 Status of the function block,

comprising CFB-No. + Unit-
No. + EC
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Wiring with Line Control

Wiring Diagram

Output
Terminals Pulze 1
F30/F31/
F3/F60 oK 5
Terminal Strip in
Control Cabinet X1 41
[T " 245¢ T
1257587
vy

Terminal Strip in

ool Capiet X2 51 -X2 52 -X2 03 -X2 o4 X2 ¢5 -X2 06 -X2 o7 -X2¢8
Input D1 A4 D12 151011 16| (D12 A7 D1 20|D12 2111001 22|02 23
Terminals

F30/F31/ Ophdod 1 Ophiod 2 Ophdod 3 Ophdod 4 Ophdod 5 Ophod 6 Ophod 7 OpMod 8
F3/F60
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Signal Table

Schema
1 . 0
0 Short L5+
OF-M-1-1 T OPT]
- e
1 M
opmte 8 —
! L Wam-T
Strtopm O .
1 : |_| Z Z
Reset 0 . 0 .
1 Lo : ;
OP-p-1 0 : : :
q . . . |
OP-M.2 0 . : .
1 : ﬂﬂ:
Warning 0 - .
Op-Mode R ') o | — | Ia—— 2 - ] —
¥ ¥ ¥ Yy v V431 7931 ¥ \J
Error Cod
o S R — AR o
Legend 1 Restart PES [Start up)
2 Sefting position 1
3 Mode taken aver wih OPM start
4 Warning time alspsed
5 Switch is in position 2
6 Single channel shortto LS+ Single channel short circuit
7 Shortcircuit cleared to LS+
3 Reset
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H_BAO1_OpMod_2006_01

10

Overview

This chapter provides information on the certificated function block
H_BAO1_OpMod_2006_01.

What's in this Chapter?

This chapter contains the following sections:

Section Topic Page
10.1 General 172
10.2 Functions 175
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H_BA01_OpMod_2006_01

10.1 General

Overview

This section provides information on the function block characteristics and function
block layout of the certificated function block H_BA01_OpMod_2006_01 (CFB41).

What's in this Section?
This section contains the following topics:

Topic Page
Characteristics 173
Function Block Layout (H_BAO1_OpMod_2006_01) 174

172
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Characteristics

Usage

The function block H_BAO01_OpMod_2006_01 is used for monitoring a mode switch
in accordance with IEC 61508 up to SIL3 and EN 954-1 up to cat. 4.
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Function Block Layout (H_BA01_OpMod_2006_01)

Inputs/Outputs
H_BAO1_OpMod_2006_
BOOL OP-M-1-I1 Op-M-1 BOOL
BOOL OP-M-1-12
BOOL OP-M-2-11 Op-M-2 BOOL
BOOL OP-M-2-12
BOOL OP-M-3-11 Op-M-3 BOOL
BOOL OP-M-3-12
| H_BAO1 _Ophod 200601

BOOL OP-M-4-11 CFB 41 Op-M-4 BOOL
BOOL OP-M-4-12
BOOL OP-M-5-11 Op-M-5 BOOL
BOOL OP-M-5-12
BOOL OP-\M-6-11 Op-M-6 BOOL
BOOL OP-M-6-12
TIME Sync-T T#100ms

ARRAY [1..12] OF BYTE CH-Detect Op-Mode|=—UDINT
BOOL Reset Run-T

UINT (1..999) — Unit-No 1 Warning BOOL
TIME Warn-T  [T#5s EC+—UINT
BOOL Start OPM State+EC +—UDINT
BOOL ON TRUE
BOOL Pulse
UINT (1..999) — = State+EC-In
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10.2

Functions

Overview

This section describes the functions of the certificated function block

H_BAO1_OpMod_2006_01 and provides information on its inputs, outputs and

wiring.

What's in this Section?

This section contains the following topics:

Topic Page
Functional Description 176
Inputs 177
Qutputs 180
Wiring with Line Control 182
Signal Table 183
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Functional Description

Basic Function

The function block H_BAO1_OpMod_2006_01 (CFB 41) monitors mode switches
according to IEC 61508 up to SIL 3 and EN 954-1 up to category 4.

Every mode switch is monitored by a certified function block CFB 41 in the
application program XPSMFWIN.

Monitoring the Switching Elements of the Mode Switch

The function block H_BA01_OpMod_2006_01 is used to monitor the switching
elements of the mode switch. It detects whether

e there are Line Control faults (LC; Line control channel),

e the contact synchronization time is in the predefined range of values

e the mode switch has tripped on a single channel only

e the Unit-No. and the other parameters are in the predefined range of values,
e the reset push button at the Reset input of the function block is bridged.

XPSMFee System

The H_BA01_OpMod_2006_01 was developed for use with XPSMFee Safety PLCs.
With the XPSMFee system family centralized and decentralized structures can be
supervised.

SafeEthernet is used for decentralized functions and networking. SafeEthernet is
certified for safety applications in accordance with IEC 61508 SIL 3 and EN 954-1
up to category 4.

Safety-Related Outputs

If ... Then...

the hardware is wired correctly and the associated safety-related output (Op-M-
the mode switch enables an operating mode | 1...0p-M-6) becomes TRUE, provided that
the function block does not detect any faults.

Non-Safety-Related Outputs
Any faults are specified via the non-safety-related outputs EC and State+EC.
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Inputs

Description

Input Type |Default |Range of | Description

Values
Op-M-6- | BOOL FALSE FALSE/T | Theinputs Op-M-1-1I1 to Op-M-6-12 are used
Il.. Op- RUE to read the statuses of the mode switch contacts.
M-6-I2 If the inputs Op-M-1-11 and Op-M-2-12 are

TRUE and there are no faults, the selected
operating mode is activated, depending on the
warning time Warn-T.
® Warn-T=0ms
The operating mode is immediately activated.
® Warn-T>0ms
The operating mode is activated when
Start-OPM is TRUE and after the expiry of
the warning time.

Sync-T | TIME 100ms |[0..30s Maximum permissible synchronization time
between the individual normally closed/normally
open contacts.

If the default value is used, the input need not be
connected.

A DANGER

IMPROPER OPERATION

If Sync-T =0 ms the monitoring of the synchronization time is deactivated. In this
case all error messages for single channel and asynchronous switching are not
evaluated.

Failure to follow these instructions will result in death or serious injury.
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Input

Type

Default

Range of
Values

Description

CH-
Detect

Array
[1...12]
of Byte

16#0...
16#90

Status of the connected hardware.

The detection of the hardware faults is carried
out by the operating system of the controller.
This information is supplied to the function block,
evaluated there and provided to the outputs EC
and State+EC.

Shorts to external voltages, cross shorts and
channel mix-up are detected.

Allocation of the channel errors to the array:

Input Array

Op-M-1-I1 1. Byte

Op-M-1-1I2 2. Byte

Op-M-6-I1 11. Byte

Op-M-6-1I2 12. Byte

Note: Also carry out a function block external
allocation of the channel error status bytes to the
array CH-Detect, besides the allocation of the
1/0 channels, so that the function block can
monitor the line control inputs.

Reset

BOOL

FALSE

FALSE/
TRUE

® Warn-T > 0, no errors existing
Pressing the reset pushbutton (0/1 transition
change at the reset input) acknowledges an
eliminated fault. The error code changes to
502.
All safety-related outputs 0P-M-1...0P-M-6
remain on FALSE.

® Warn-T =0, no errors existing
Pressing the reset pushbutton acknowledges
an eliminated fault. The selected operating
mode is activated.
The associated safety-related output 0P-M-
1...0P-M-6 is set to TRUE.

® Errors existing (0<EC<500)
The function block is not enabled.

178
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Input

Type

Default

Range of
Values

Description

Unit-

UINT

1...999

With Unit-No. define a unit number which is
distributed together with the error code (EC) at
the output state+EC. This way the error code
can explicitly be associated with a function block.
Values outside the range of values are blocked
during the input.

Note: If the function block is used repeatedly
within a program, a new Unit-No. must be
used for every function block

Warn-T

TIME

5s

0..30s

The selected operating mode is activated after
the expiration of the warning time Wwarn-T.
Warn-T is startet with Start-0PM.

If warn-T = 0, the selected operating mode is
immediately activated (after expiry of Sync-T)
without regarding Start-0OPM.

Start-
OPM

BOOL

FALSE

FALSE/
TRUE

Initiates the new operating mode if warn-T > 0.
Must be permanently TRUE for the duration of
the warning time Warn-T (e.g. pushbutton
pressed) to have the operating mode changed.
If Start-OPM goes to FALSE before the
expiration of warn-T, the formerly selected
operating mode remains active.

ON

BOOL

TRUE

FALSE/
TRUE

TRUE normal operation
Operating modes can
be changed via mode
switch.

FALSE The current operating
mode is deactivated
(deliberate manual
intervention). Other
modes cannot be
activated.

Pulse

BOOL

FALSE

FALSE/
TRUE

The input Pulse is used if the output of the error
codes for all certified function blocks is carried
out with a common variable.

To do this, Pulse is connected to a clock signal
created externally (transition change e.g. every
3s).

With every transition change the error code (EC)
of the next function block is output, even if EC is
0.

State +
EC-IN

UDINT

1001000.
..999999
999

Status of the function block, comprising CFB-
No. + Unit-No..+ Error Code
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Outputs
Description
Output Type Default | Range of Values | Description
Op-M-1 BOOL - FALSE/ TRUE 1 of these outputs (mode
...0p-M-6 dependant) is TRUE, if a mode
has been activated and there are
no errors.
Op-Mode UDINT - - Not safety-related output to

provide the number of the active
mode.

Single digit values (x)

0 No mode active

1..6 Number of the active

mode

2-digit values (xy)

Xy Transition from the
active mode (x) to the
new, selected mode
(y) while warn-Tis
running.

When switching from
no operating mode
active (Op-Mode =x =
0) to a new mode, Op-
Mode is only single-
digit (leading 0 is not
displayed).

Note: Switching from one
operating mode to another is
usually carried out without
interruption, which means that
the new operating mode is
immediately activated after the
expiration of warn-T. The error
code (EC) is 0.

If an interruption (ON = FALSE)
occurs when switching modes
without errors emerging, the error
code (EC) is set to 502
temporarily.

180
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Output Type Default | Range of Values | Description
Run-T TIME - 0..30s Run-T indicates how much of the
warning time has already
elapsed.
When activating an operating
mode, a function block internal
timer for Warn-T is started.
Warning BOOL - FALSE/ TRUE Output for connecting an
indicator lamp:
FALSE Indicator lamp OFF
No change of mode,
orWwarn-T=0
FALSE/ |Indicator lamp flashes
TRUE slowly
® A new mode has
been selected.
® Start-OPM has
not been engaged
yet.
FALSE/ | Indicator lamp flashes
TRUE rapidly
® A new mode has
been selected.
® Start-OPM has
been engaged.
Warn-T is running.
EC UINT - 0...999 Error status of the function block
State+EC | UDINT - 0...050999999 Status of the function block,

consisting of CFB-No. + Unit-
No. + EC
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Wiring with Line Control

Wiring Diagram

Qutput Terminals
F30/F31/F3/F60 Pulse 1 Pulse 2
Do 1 2 D02 3
Terminal Strip in
Control Cabinet X1 41 X142
[ 9345 1 1
123456

Terminal Sirip in
conol Cabinat X2 91 2 3 4 5 6 7 8 9 10 11 12
D1 14 D1 16 o1 20 DIt 2 o1 2% D1 2]
Op-M-1-11 Op-h-3-1 Op-M-5-11 Op-W-1-12 Op-M-3-12 Op-M-5-12
oIz 15 o2 | A7 D12 21 pENEE D2 27 iz [ 29
Input Terminals Op-M2-1 Op-M-2-11 Op-M-6-11 Op-M-2-12 Op-h-4-12 Op-M-&-12

F30/F31/F3/F60
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Signal Table

Schema
Short LS+ to
At > Syne-T - PN
- : el
] [:_\i_ Syne-T -
OP-W-1-1 | ; " -
OP-W-1-12 | 0
DA, ST ! -
OP-M-2-11 ‘ ; ;
OPN2EZ Lo !
Slart OPM "l‘Wam-T:“'
Reset w |_| |—|_
OP-M-1 : : , |—| | 1_
OP-h-2 o o I
Warning : : hﬂ”ﬂﬂhnﬂ”" 0 : 0
Op-Mode : : 2 : : S RO 04-—:404»'471
Error Code : Lo : : ‘ ‘ :
EC Y Y Y Y Y ¥ ¥ ‘ ¥ o
¥ ¥ b Jetiohd
B 000 - l“101 501 000 430 %530 0.
Legend
1 Restart PES (Startup) 5 Syne-T elapzed
2 Sefting position 1 7 Equivalent [Switch position 2 restarec)
3 Mode taken over with OPM start 8 Resel Switching attempt 2 -> 1
4 Waming time elapsed 9 Single channel shortto LS+ with Sync-T exceecled
5 Switch is in position 2 10 Short circuit cleared Single channel short circuit
to LS+
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11

Overview

This chapter provides information on the certificated function block

H_BAO1_PSV_01.

What's in this Chapter?

This chapter contains the following sections:

Section Topic Page
1.1 General 186
1.2 Functions 189
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H_BAO1_PSV_01

11.1 General

Overview

This section provides information on the function block characteristics and function
block layout of the certificated function block H_BA01_PSV_01 (CFB90).

What's in this Section?
This section contains the following topics:

Topic Page
Characteristics 187
Function Block Layout (H_BAO1_PSV_01) 188
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Characteristics

Usage

Characteristics

Safety Level

The function block H_BAO1_PSV_01 is used for monitoring press safety valves in
accordance with IEC 61508 up to SIL 3 and EN 954-1 up to cat. 4.

The function block H_BAO01_PSV_01 provides the following characteristics:

redundancy by dual channel

for each certified function block

certified function block CFB 90 (Press Safety Valve)

monitoring and limiting the maximum permissible energizing time

contact synchronization time configurable separately for every function block

A conditional call of the function block is not permitted.

maximum permissible energizing and de-energizing time separately configurable

e delayed 2-stage energizing time configurable for the valve

Safety level in accordance with IEC 61508 and EN 954-1:

Safety level in accordance with EN 954-
1,Cat. 4

Safety level in accordance with EN 954-
1, Cat. 2

If the Feedback Loop inputs FBL-Y1 and
FBL-Y2 are correctly attached to the
controller and all requirements in this
document are obeyed, the application
complies with the safety category 4 according
to EN 954-1.

However exceptions are possible in countries
with additional Federal State Regulations,
where the EN 954-1 has only limited or no
validity.

If the hardware is installed with the controller
as instructed, the inputs FBL-Y1 and FBL-
Y2 are monitored with line control and all
requirements in this document are obeyed,
the application complies with the safety
category 4 according to EN 954-1.

If the press safety valve is only driven by one
signal Y1 (single channel), the feedback loop
FBL-Y1 is monitored with line control and all
requirements in this document are obeyed,
the application merely complies with the
safety category 2 according to EN 954-1.
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Function Block Layout (H_BAO01_PSV_01)

Overview

H_BAD1_PSV_01
BOOL FBL-1 Y1 BOOL
BOOL FBL-Y2 Y2 BOOL
TIME T-ON [T#200ms
TIME T-OFF T#200ms OK BOOL
TIME Delay 2 T#50ms
H_BAX_PSY_01 |

CFB 90
BYTE CF-FBL-Y1 EG#—UINT
BYTE CF-FBL-YZ State+EC +—— UDINT
BOOL ON
BOoL Reset

UINT {1.999) ——a Unitho T

BOOL On

UDINT —— State+EC-In

(12.15)
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11.2

Functions

Overview

This section describes the functions of the certificated function block

H_BAO01_PSV_01 and provides information on its inputs, outputs and wiring.

What's in this Section?

This section contains the following topics:

Topic Page
Functional Description 190
Inputs 192
Outputs 194
Wiring With Switches in Feedback Loop, Cat. 4 195
Wiring With Initiators in Feedback Loop, Cat. 4 196
Wiring With Switches in Feedback Loop, Cat. 2 197
Wiring WIth Initiators in Feedback Loop, Cat. 2 198
Signal Table 199
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Functional Description

Basic Function

The H_BAO1_PSV_01 monitors the turn-on contacts and turn-off contacts of a
redundant, 2-stage energized press safety valve according to IEC 61508 up to SIL
3 and EN 954-1 up to category 4.

The safe state of the press safety valve is 'turned off' (both individual valves are
closed).

The 2 stages of the valve are turned on and off with the outputs Y1 and Y2. The
second stage can be turned on with a configurable delay Delay-Y2 to avoid
pressure surges and high inrush currents.

The CFB 90 monitors whether the two-stage turn-on and turn-off is accomplished
within T-ON and T-OFF.

Diagnose Functions

XPSMFee System

Outputs

With the CFB 90 the status of the hardware also can be diagnosed.

The monitoring of the 2 valve switching elements detects, whether

1 contact opens late, or does not open at all

1 contact closes late, or does not close at all

there are Line Control faults (LC; Line control channel)

the feedback monitoring times are in the predefined range of values

the Unit-No. is in the predefined range of values

the reset pushbutton at the Reset input of the function block is bridged.

The H_BAO01_PSV_01 was developed for use with XPSMFee Safety PLCs. With the
XPSMFee system family centralized and decentralized structures can be supervised.
SafeEthernet is used for decentralized functions and networking.

SafeEthernet is certified for safety applications in accordance with IEC 61508 SIL 3
and EN 954-1 up to category 4.

If... Then...

the 2-stage turn-on and turn-off is within | the safety-related output OK becomes TRUE and

T-ON and T-OFF the valve monitoring loop and CFB 90 work without
errors.

190
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If...

Then...

ON is set to TRUE and there are no faults

the output Y1 becomes TRUE immediately. Output
v2 follows with a delay of Delay-Y2. The return
information of the valves are fed back into the
function block.

the return information of the valves are
not available or there are faults

the output OK becomes FALSE. The diagnosis
function of the output is supplemented by the
diagnosis outputs EC and State + EC.
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Inputs

Description

Input

Type

Default

Range of
Values

Description

FBL-Y1, FBL-
Y2

BOOL

FALSE

FALSE/ TRUE

Inputs of the safety related controller at
which the statuses for the opener
contacts of the two valves are read.

If FBL-Y1 = FBL-Y2 = FALSE:

The valve has switched.

T-ON

TIME

200 ms

1...50000 ms

Maximum permissible turn-on-time
delay during which both stages (Y1 and
v2) of the press safety valve must have
been switched on.

If T-ON is not connected, the default
value is used.

Note: T-ON = 0 ms is not allowed!

T-OFF

TIME

200 ms

1...50000 ms

Maximum permissible turn-off-time
delay during which both stages (Y1 and
v2) of the press safety valve must have
been switched off.

If T-OFF is not connected, the default
value is used.

Note: T-OFF = 0 ms is not allowed!

Delay-Y2

TIME

50 ms

0...5000 ms

Switching delay for the second stage of
the press safety valve (Y1 — Y2).

If Delay-Y2 is not connected, the
default value is used.

Note: Delay = 0 ms is permitted, i.e. no
delay. CF-FBL-Y1

CF-FBL-Y1,
CF-FBL-Y2

BYTE

16#0...16#90

For the evaluation of Line control faults
detected by the operating system of the
PES.

The fault evaluation (CF = Channel
Fault) is carried out in the function
block and distributed at EC.

ON

BOOL

FALSE

FALSE/ TRUE

If oN is set to TRUE and there are no
errors, output Y1 becomes immediately
TRUE and Y2 becomes TRUE after
Delay-Y2.

If ON is set to FALSE, Y1 and Y2
become FALSE immediately.

192
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Input

Type

Default

Range of
Values

Description

Reset

BOOL

FALSE

FALSE/ TRUE

Reset is used to acknowledge errors
and to set the OK output to TRUE.

To do this, a 0/1 transition change must
be carried out at the Reset input. The
function block is not enabled as long as
there are errors (0 < EC < 500).

Unit-No.

UINT

1...999

With Unit-No: the user defines a unit
number which is distributed together
with the error number at the output
State+EC, so that the error code can
explicitly be associated with a function
block.

Values outside the range of values are
blocked at the input.

Note: If the function block is used
repeatedly within a program, a new
Unit-No. must be used for every
function block.

Pulse

BOOL

FALSE

FALSE/ TRUE

The input Pulse is used if the output of
the error codes for all certified function
blocks is carried out with a common
variable.To do this, Pulse is
connected to a clock signal created
externally (transition change e.g. every
3 s).With every transition change the
error code (EC) of the next function
block is output, even if EC is 0.

State + EC-
IN

UDINT

90001000...
90999999

Status of the function block, comprising
CFB-No. + Unit-No. + Error Code.

EI00000000732 01/2010
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Outputs
Description
Output Type Range of Description
Values
Y1 BOOL FALSE, TRUE Valve control stage 1
TRUE Input ON is TRUE and there are
no errors
FALSE Input ON is FALSE or there are
errors
Y2 BOOL FALSE, TRUE Valve control stage 2
Use Delay-Y2 to switch Y2 with a delay.
TRUE Input ON is TRUE and Delay-
Y2 has elapsed and there are
no errors
FALSE Input ON is FALSE, or Delay—
Y2 has not elapsed, or there
are errors
OK BOOL FALSE, TRUE TRUE There are no errors*.
FALSE There are errors™.
EC UINT 0...999 Error status of the function block
State + EC |UDINT |0..999999999 | Status of the function block, consisting of CFB-
No. + Unit-No. + EC

* independent of the stages of the PSV
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Wiring With Switches in Feedback Loop, Cat. 4

Wiring Diagram

EI00000000732 01/2010

Pulze 1 Pulze 2 Power Y1 Ve
Output Terminals Supply
Fa/F31F3FE0 DO 1 2 Do 3 LS+ [ 13 DO3| 4 DO4 9
b
Terminal Sirip in
Control Cabimet X1 ¢ 1 X162 X163 X1 4 X195 X156
31 31 Al Al
—FBL—WE 7 —FBL—Y2E 7 .sie -s2¢ v} X va[ -
32 32 A2 A2
- PE — PE
Termma\Strip\n X2 o1 X2 &2 X263 X244 X245
Conlral Cabinet
\ﬂggtgmigalsm DI | 14 Di2 | 15 DI3 | 16 Did | A7 5 | 18
F30/F3 13 K K
FBL-Y1 FBL-Y2 o] Mecet Bower
Supply
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Wiring With Initiators in Feedback Loop, Cat. 4

Wiring Diagram

196

Power Power Power 1 Y2
Output Terminals Supply Supply Supply
FAORSTRSFE e = 1] [ 73 0o 7 007 3
1
Terminal Sirip in
Conirol Cabinet X1 ¢1 X102 X163 X104 X195 X166
39 39 A1l A1l
FBLY , ¥ FeLvz 7 st s21 vi[ ] fX v2[ |-
32 32 A2 1 A2
— PE — PE
ferminal Siipin x5 44 X262 X263 X204 X245
Control Cabinet
%}J;r?;g?;sao DT | 14 o2 |15 D3 |16 o4 |17 LS |18
FBL-YT FBL-¥2 on Resel Power
Supply
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Wiring With Switches in Feedback Loop, Cat. 2

Wiring Diagram

Pulze 1 Power 1
Output Terminals Supply
F0F31F3IFE0 oo S 13 K
—
Terminal Sirip in
Control Cabinet X1 et X102 X193 X104
31 Al
FBLYT E 7 -S1E s2[ V[ }--
32 A2 1
Terminal Strip in X2 &1 X242 X243 X2k 4
Control Cabinet
ng}gmgﬂ%o oI o2 | 15 D3 | 16 L5 | 18
FBL-Y1 On Reset Power
Supply
EIO0000000732 01/2010
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Wiring WIth Initiators in Feedback Loop, Cat. 2

Wiring Diagram

Power Prmver 1
Output Terminals Supply Supply
FIOFFIFE0 o T 5 13 EI
1
Terminal Strip in
Control Gabinet - 1 X142 Kle 3 X104
31 A1l
-FBL-Y1 f 7 -s1 -s2[ i
32 A2
— PE
Terminal Strip in X2 &1 X242 X243 X2¢ 4
Control Cabinet
pgg}gmgizo ot |14 D2 |45 D3| e Ls- [ 18
FBL-Y1 ON Reset Power
Supply
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Signal Table

Schema
At<T-ON  At<T-OFF
o
ol -
1
" |
@ I
FBL-1 r. =
FBL-Y2 r. .
Reset - !
Ok .
Error Code ' j
EC ¥ ' oL Y v YA Y
‘w 60? ¥ o 'YF 202 ‘VTSZ.O‘YFBZJ 5(.12 300;‘ 300 _Yr e
© 2@ @ & ® @
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H_BAO1_Safety Door_01

12

Overview

This chapter provides information on the certificated function block
H_BAO01_Safety_Door_01.

What's in this Chapter?

This chapter contains the following sections:

Section Topic Page
12.1 General 202
12.2 Functions 205
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12.1 General

Overview

This section provides information on the function block characteristics and function
block layout of the certificated function block H_BA01_Safety_Door_01 (CFB55).

What's in this Section?
This section contains the following topics:

Topic Page
Characteristics 203
Function Block Layout (H_BAO1_Safety_Door_01) 204

202
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Characteristics

Usage

Characteristics

Safety Level

The function block H_BAO01_Safety_Door_01 is used for monitoring safety doors in
accordance with IEC 61508 up to SIL 3 and EN 954-1, cat. 2 and 4.

The function block H_BAO1_Safety_Door_01 provides the following characteristics:

redundancy by dual channel

characteristics certified function block CFB 55 (safety door)

manual or automatic acknowledgment at the start of the XPSMFee Safety PLC
manual or automatic acknowledgment after unlocking the safety door switch
monitoring and limiting the synchronization time of the contacts to each other
contact synchronization time configurable separately for every function block
A conditional call of the function block is not permitted

Safety level in accordance with IEC 61508, SIL 3 and EN 954-1, cat. 4

IEC 61508, SIL 3 and EN 954-1, Cat. 4

IEC 61508, SIL 1 and EN 954-1, Cat. 2

If the safety door switch is correctly attached
to the controller, the inputs S1 and S2 are run
with line control and all requirements in this
document are met, the application complies
with safety category 4 according to EN 954-1
(see Wiring Line Control According to SIL 3,
Cat. 4, page 211).

However exceptions are possible in countries
with additional Federal State Regulations,
where the EN 954-1 has only limited or no
validity.

Consider also the caution below this table.

If the two inputs S1 and s2 are not driven
directly by line control but by variables, the
application meets only safety category 2
according to EN 954-1 (see Wiring Line
Control According to SIL1, Cat. 2, page 213).

A CAUTION

UNINTENDED EQUIPMENT OPERATION

Make sure that no automatic restart is possible (restart inhibit). This must be
guaranteed by the parameter setting of the function block or by appropriate

external wiring.

Failure to follow these instructions can result in injury or equipment damage.
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Function Block Layout (H_BAO1_Safety_Door_01)

Inputs/Outputs
H_BAD1 _Safety_Door_01

BOOL 31-MO

BOOL S2_No Enable BOOL

TIME Sync-T T#200ms Lest-Sync-T TIME
BYTE GF-51

BYTE CF-52 Ann-Larmp BOOL

H_BAO_Safety_Door 01
CFB 55

BOOL o

BOOL Start-Guit

BOOL Auto-Quit

BOOL Reset ECs—UINT

UINT {1999 — = Unitho 999 State+EC »——UDINT
BOOL Pulse
UDINT —— State+EC-IN
(1214
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12.2 Functions

Overview
This section describes the functions of the certificated function block

H_BAO1_Safety_Door_01 and provides information on its inputs, outputs and

wiring.

What's in this Section?
This section contains the following topics:

Topic Page
Functional Description 206
Inputs 207
Qutputs 210
Wiring Line Control According to SIL 3, Cat. 4 211
Transponder Wiring with Line Control According to SIL 3, Cat. 4 212
Wiring Line Control According to SIL1, Cat. 2 213
Signal Table 214
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Functional Description

Basic Function

The function block H_BAO1_Safety_Door_01 (CFB 55) monitors safety door loops
according to the IEC 61508 and EN 954-1 up to category 4.

Every safety door switch in the application program XPSMFWIN is monitored by a
certified function block CFB 55.

Diagnose Functions

XPSMFee System

Outputs

With the CFB 55 the status of the hardware can also be diagnosed.

The monitoring of the 2 safety door switching elements detect, whether

1 contact opens late, or does not open at all,

1 contact closes late, or does not close at all,

there are Line Control faults (LC; Line control channel),

the contact synchronization time is in the predefined range of values,
the Unit-No. is in the predefined range of values,

the reset push button at the Reset input of the function block is bridged.

The H_BAO1_Safety_Door_01 was developed for use with XPSMFee Safety PLCs.
With the XPSMFee system family centralized and decentralized structures can be
supervised. SafeEthernet is used for decentralized functions and networking.

SafeEthernet is certified for safety applications in accordance with IEC 61508 SIL 3
and EN 954-1 up to category 4.

If the safety relevant function block output | Then...

Enable is

TRUE the associated safety door switch is not
engaged and the function block has not
detected any fault.

FALSE either the associated safety door switch has

been engaged, or the function block has
detected a fault.

The not safety relevant function block output EC provides some exact information.

206
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Inputs

Description

Input

Type

Default

Range of Values

Description

s1, s2

BOOL

FALSE

FALSE/TRUE

Inputs of the safety related
controller at which the statuses for
the contacts of the safety door
switch are read.

If the safety door switch is locked,
the input signals S1 and S2 are
TRUE.

CF-s1, CF-
S2

Byte

CF (Channel Fault) represents the
status of the connected hardware.
The evaluation of the hardware
faults is carried out in the function
block and is put out by means of the
error code EC.

ON

BOOL

FALSE

FALSE/TRUE

Soft control

The output Enable can only
become TRUE if the input ON is
TRUE (static precondition).

Sync-T

TIME

100 ms

0...500 ms

The time Sync-T indicates the
synchronization time of the
individual normally closed/normally
open contacts against each other. If
the default value is used, the input
need not be connected.

Note: When Sync-T = 0 ms the
synchronization time monitoring is
deactivated and all error messages
for single channel or asynchronous
switching are confined to safety
door unlocked

In this case the functional test
obligatory after the occurrence of a

hardware fault is not required (see
)222.

EI00000000732 01/2010

207




H_BAO1_Safety Door_01

Input

Type

Default

Range of Values

Description

Start-
Quit

BOOL

FALSE

FALSE/TRUE

Start-Quit must be connected
to a static signal (constantly TRUE
or FALSE).

TRUE: The function block does not
have to be reset manually directly
after booting the controller.

Note: This function may only be
activated if it is guaranteed that with
the start of the controller no
immediately dangerous movement
is initialized when the safety door
switch is locked (restart inhibit).

Reset

BOOL

FALSE

FALSE/TRUE

With Reset the Enable output of
the function block is set to TRUE.
To do this, a 0/1 transition change
must be carried out at the Reset
input. The function block is not
enabled as long as there are faults
(0 < EC £500).

Auto-Quit

BOOL

FALSE

FALSE/TRUE

Auto-Quit must be connected to
a static signal (constantly TRUE or
FALSE).

TRUE: The function block does not
have to be reset manually after
locking the safety door switch. The
function block is acknowledged
automatically.

FALSE or not used at all: The
function block must be reset via the
Reset input after unlocking, so that
the output Enable can change
from FALSE to TRUE if no other fault
exists.

Auto-Quit does not work when
booting the controller. In this case
you must acknowledge separately
or set the input Start-Quit to
TRUE.

Consider also the following caution.
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A CAUTION

UNINTENDED EQUIPMENT OPERATION

Only activate the Auto-Quit function if it is guaranteed that with the start of the
controller no immediately dangerous movement is initialized when the safety door
switch is locked (restart inhibit).

Failure to follow these instructions can result in injury or equipment damage.

Input

Type

Default

Range of Values

Description

Unit-No.

UINT

1

1...999

With Unit-No. define a unit
number which is distributed
together with the error number at
the output state+EC, so that the
error code can explicitly be
associated with a function block.
Values outside the valid range are
blocked at the input.

Note: If the function block is used
repeatedly within a program, use a
new Unit-No. for every function
block.

Pulse

BOOL

FALSE

FALSE/TRUE

Pulse is used if the output of the
error codes for all certified function
blocks is carried out with a common
variable.

To do this, Pulse is connected to a
clock signal created externally
(transition change e.g. every 3 s).
With every transition change the
error code (EC) of the next function
block is output, even if EC is 0.

State +
EC-IN

UDINT

1001000...
999999999

Status of the function block
comprising CFB-No. + Unit-No. +
Error Code.
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Outputs

Description

Output

Type

Default

Range of Values

Description

Enable

BOOL

FALSE/ TRUE

Status of the safety door

TRUE e if the safety door
switch is locked
and

e there are no faults

Ann-Lamp

BOOL

FALSE / TRUE

Ann-Lamp indicates the status of
the dual channel sensor:

OFF switch unlocked

FLASH | switch locked but not
acknowledged

ON switch locked and
acknowledged

EC

UINT

0...999

Error status of the function block

State+EC

UDINT

55001000...
55999999

Status of the function block,
comprising CFB-No. + Unit-
No. + EC

Last-
Sync-T

TIME

0...Sync-T

Measured temporal offset in
milliseconds between opening of
S1 and opening of S2.
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Wiring Line Control According to SIL 3, Cat. 4

Wiring Diagram

Pulze 1 Pulze 2
Culput Termials
F30F31/F3iFE0 oo 007 3
-
Terminal Block in
Control Cabinet X191 X142
W1
Olflex 5x1,5 mm® __|1 3
-451 !7 @ 3 j Wi
| : C} | Olftex 3x1, 5 mmz |1
1 4 !
1
| do oo .
' 2 ' Wi
[ S I Olflex 3x1,5mm? __ |2
W1
Olflex 5x1,5 mm® __|2 4
Terminal Block in X2 41 X202 -X293 -X2¢4
Gantral Cabinet
Input Terminals D1 14 DI2 15 D13 16 LS+ 24
F30F31F3FG0 Safety Door Safety Doar Reset/Start Power Supply
51 52 Safety Door Reset Button
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Transponder Wiring with Line Control According to SIL 3, Cat. 4

Wiring Diagram

Pulse 1 Pulse 2
Oulput Termials
F30F31/F3FE0 307 5 e
g .
Terminal Block in
Control Cabinet -X1 41 X162
|i yellow |i pink
W1
Olflex 51 5 mmz_|1 3
4

[ EEE
| |
Vo F-- 7 | KLASCHKA-SIDENT I\-Switch
| |
Lo — | - — = = 4
35 [e
W1
Olffex Bx1,5 mm? 2 4
brown green gray white
Terminal Block in X251 X2 b2 X243 -X2%4
Conrol Cabinet
Input Terrinals L5~ 13 ol 14 D2 15 LS 18
F30F31F3/F50
Power Supply 51 52 Power SUpply
212
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Wiring Line Control According to SIL1, Cat. 2

Wiring Diagram

Contral Cabinet

Pulse 2
Output Termials
F30iF31/F3FE0 007 7
L.
Terminal Sirip in
-X1 91

W1
Olflex 5x1,5 mm= __|1
- —_ s — | — - — - — - W1
ast 8 L Olflex ]
' - - x15mm*_ |1
| |
i 1 i
. o (/2 ‘ wi
Olflex
L ] — - — - — - 3x1,5mm?__ |2
W1
Olflex 5x1,5 mm? __|2
Terminal Sirip in -X2 21 -X223 -X254
Conlrol Cabinet
Input Terminals Dl 14 o2 15 LS+ 24
FI0F31F3FE0 Safety Door ResetfStart Fawer Supply
52 Safety Door Reset Buton
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Signal Table
Schema
Signal “ON*
. ||
o u
Start-Guit : :
Resel : :
ON L I
; : ¥ vy ¥ |
Enable ' ' ] |_
SR I
Eror Core Y Y YT Y Y ov Yt v vy T Y OY Y Vv ¥
0 2 502 0 104, 604 50 0. 430 30 2 502 0 1. 501
--500 *—M—*—*;*—*—*Zﬂ—*—bﬁ—*—*ﬂ—*—*ﬂ—*fO -
[ | | [ | | [ o [ [ [ [ |
Legend 1 Restart PES (Start up)
2 safety door unlocked
3 Safety door locked
4 Sync-T-elapsed
(Single channel tripping)
5 Function test required
(Dual channel tripping) Single channel short circuit
6 Reset to LS+
Single channel short circuit to LS+ .
Single ON
8 Short circuit cleared
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13

Overview

This chapter provides information on the certificated function block
H_BAO01_Safety_Locking_01.

What's in this Chapter?

This chapter contains the following sections:

Section Topic Page
13.1 General 216
13.2 Functions 219
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13.1 General

Overview

This section provides information on the function block characteristics and function
block layout of the certificated function block H_BAO01_Safety_Locking_01 (CFB51).

What's in this Section?
This section contains the following topics:

Topic Page
Characteristics 217
Function Block Layout (H_BAO1_Safety_Locking_01) 218

216
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Characteristics

Usage

Characteristics

Safety Level

The function block H_BAO1_Safety_Locking_01 is used for monitoring safety
lockings in accordance with IEC 61508 and EN 954-1 up to cat. 4.

The function block H_BAO01_Safety_Locking_01 provides the following
characteristics:

certified function block CFB 51 (safety locking)

redundancy by dual channel

manual or automatic acknowledgment at the start of the XPSMFee Safety PLC
manual or automatic acknowledgment (reset) after unlocking the safety locking
monitoring and limiting the synchronization time of the contacts to each other
contact synchronization time configurable separately for every function block
A conditional call of the function block is not permitted.

Safety level in accordance with IEC 61508, SIL 3/ 1 and EN 954-1, cat. 4/2

IEC 61508, SIL 3 and EN 954-1, Cat. 4 IEC 61508, SIL 1 and EN 954-1, Cat. 2

If the safety locking is correctly attached to the | If the 2 inputs S1 and S2 are not driven
controller, the inputs S1 and S2 are run with | directly by line control but by variables, the
line control and all requirements in this application meets only safety category 2
document are met, the application complies | according to EN 954-1 (see wiring).

with safety category 4 according to EN 954-1
(see Wiring Line Control According to SIL 3,
Cat. 4, page 225).

However exceptions are possible in countries
with additional Federal State Regulations,
where the EN 954-1 has only limited or no
validity.

Consider also the caution below this table.

A CAUTION

UNINTENDED EQUIPMENT OPERATION

Make sure that no automatic restart is possible (restart inhibit). This must be
guaranteed by the parameter setting of the function block or by appropriate
external wiring.

Failure to follow these instructions can result in injury or equipment damage.
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Function Block Layout (H_BAO1_Safety_Locking_01)

Inputs/Outputs
H_BAD1_Safety_Locking 01
BOOL 51
BOOL 52 Enable BOOL
TIME Sync-T T#1s Last-Sync-T TIME
BYTE CF-51
BYTE CF-52 Unlocked BOOL
LINT —= Contacts Locked BOOL
H_BA01 Safety Locking 01
CFB 51
BOOL Start-Guit
BOOL Auto-Guit
BOOL Reset ECs—UMNT
UIMT {1 9499) —s UnitMo 999 State+EC s——UDINT
BOOL Pulse
UDINT — State+EC-IN
11214)
218
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13.2 Functions

Overview
This section describes the functions of the certificated function block

H_BAO1_Safety_Locking_01 and provides information on its inputs, outputs and

wiring.

What's in this Section?
This section contains the following topics:

EI00000000732 01/2010
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Functional Description

Basic Function

The function block H_BAO01_Safety_Locking_01 (CFB 51) monitors safety lockings
according to IEC 61508 and EN 954-1 up to category 4.

Every safety locking in the application program XPSMFWIN is monitored by a
certified function block CFB 51.

Diagnose Functions
With the CFB 51 the status of the hardware can also be diagnosed.

The monitoring of the 2 safety locking switching elements detect, whether
1 contact opens late, or does not open at all,

1 contact closes late, or does not close at all,

there are Line Control faults (LC; Line control channel),

the contact synchronization time is in the predefined range of values,
the Unit-No. is in the predefined range of values,

the reset pushbutton at the Reset input of the function block is bridged.

XPSMFee System

The H_BAO1_Safety_Locking_01 was developed for use with XPSMFee Safety
PLCs. With the XPSMFee system family centralized and decentralized structures can
be supervised. SafeEthernet is used for decentralized functions and networking.

SafeEthernet is certified for safety applications in accordance with IEC 61508 SIL 3
and EN 954-1 up to category 4.

Outputs

If the safety relevant function block output | Then...
Enable is

TRUE the associated safety locking is unlocked and
the function block has not detected any
faults.

FALSE either the associated safety locking has been
engaged, or the function block has detected
a fault.

The not safety relevant function block output EC provides some exact information.
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Inputs

Description

Input

Type

Default

Range of
Values

Description

s1, s2

BOOL

FALSE

FALSE/TR
UE

S1 and s2 are the inputs of the safety related controllers at which
the statuses of the contacts of the safety locking are read.

If the input signals S1 and s2 are TRUE in dependence of the
parameter Contacts, the safety locking is unlocked, i.e. not
engaged.

CF-s1,
CF-S2

Byte

CF (CF = Channel Fault) represents the status of the connected
hardware. The evaluation of the hardware faults is carried out in the
function block and is put out by means of the error code EC.

Contacts

UINT

Wiring of the safety locking.

0 A TRUE signal is required at the inputs S1 and s2.
Use 2 antivalent switching elements (normally closed
and normally open contacts).

1 A TRUE signal is required at S1 and a FALSE signal at
S2.

Use 2 antivalent switching elements (normally closed
and normally open contacts).

The idle position of the contacts mates the engaged

position for Contacts =0.

The engaged position of the contacts mates the idle

position for Contacts =0.

2 A FALSE signal is required at S1 and a TRUE signal at
S2.

Use 2 equivalent switching elements (normally closed
or normally open contacts).

Sync-T

TIME

1s

0.5s

The time Sync-T indicates the synchronization time of the
individual normally closed/normally open contacts against each
other. If the default value is used, the input need not be connected.
Note: When Sync-T = 0 ms the synchronization time monitoring is
deactivated and all error messages for single channel or
asynchronous switching are confined to safety locking
locked.

Start-
Quit

BOOL

FALSE

FALSE/TR
UE

Start-Quit mustbe connected to a static signal (constantly TRUE
or FALSE). If the input Start-Quit is set to TRUE, a manual reset
of the function directly after booting the controller is not required.
Note: Only activate this function if it is guaranteed that with the start
of the controller no immediately dangerous movement is initialized
when the safety locking is unlocked (restart inhibit).
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Input Type Default Range of | Description
Values
Reset BOOL FALSE FALSE/ With Reset the Enable output of the function block is set to TRUE.
TRUE To do this, a 0/1 transition change must be carried out at the Reset
input. The function block is not enabled as long as there are faults.
(0 < EC < 500).
Auto- BOOL FALSE FALSE/ Auto-Quit must be connected to a static signal (constantly TRUE
Quit TRUE or FALSE).

If Auto-Quit is TRUE, a manual reset of the function block after
unlocking the safety locking is not required. The function block is
acknowledged automatically.

If Auto-Quit is FALSE or unused, you must reset the function
block via the Reset input after unlocking. This ensures that the
Enable output can change from FALSE to TRUE if there are no
other faults.

Auto-Quit does not work when booting the controller. In this case
you must acknowledge separately or set the input Start-Quit to
TRUE.

Consider also the following caution.

A CAUTION

UNINTENDED EQUIPMENT OPERATION

Only activate the Auto-Quit function if it is guaranteed that with the start of the
controller no immediately dangerous movement is initialized when the safety
locking is unlocked (restart inhibit).

Failure to follow these instructions can result in injury or equipment damage.

222
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Input

Type

Default

Rage of
Values

Description

Unit-

UINT

1...999

With Unit-No. define a unit number which is
distributed together with the error number at
the output State+EC. This way the error code
can explicitly be associated with a function
block.

Values outside the range of values are blocked
at the input.

Note: If the function block is used repeatedly
within a program, a new Unit-No. must be
used for every function block.

Pulse

BOOL

FALSE

FALSE/
TRUE

The input Pulse is used if the output of the
error codes for all certified function blocks is
carried out with a common variable.

To do this, Pulse is connected to a clock
signal created externally (transition change
e.g. every 3s).

With every transition change the error code
(EC) of the next function block is output, even
if ECis 0.

State +
EC-IN

>UDIN

1001000...
999999999

Status of the function block, comprising CFB-
No. 4+ Unit-No. + Error Code.
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Outputs

Description

Output

Type

Default

Range of Values

Description

Enable

BOOL

FALSE/ TRUE

Status of the safety locking.
This safety-related output is
TRUE if the safety locking is
unlocked and there are no faults.

Last-
Sync-T

TIME

0...Sync-T

Measured temporal offset in
milliseconds between the
switching of the contacts s1 and
s2 for the switching from
unlocked to locked.

Unlocked
Locked

BOOL

FALSE/ TRUE

Unlocked = TRUE

The machine element to be
blocked by the safety locking is
not locked and can be moved (not
safety-related, suitable for
visualization purposes).
Unlocked = FALSE

Unlocked = FALSE does not
mean that the machine element
to be barred is locked. The safety
locking can be extended only half
and not yet be in the final position
locked.

Locked = TRUE

The machine element to be
blocked by the safety locking is
barred and thus locked (not
safety-related, suitable for
visualization purposes).

Locked = FALSE

Locked = FALSE does not mean
that the machine element to be
barred is unlocked. The safety
locking can be retarded only half
and not yet be in the final position
unlocked.

EC

UINT

0...999

Error code of the function block

State+EC

UDINT

51001000...
51999999

Status of the function block,
comprising No. + Unit-No. +
EC

224
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Wiring Line Control According to SIL 3, Cat. 4

Wiring Diagram

NOTE: Category 3 does not require Line Control.

Pulze 1 Pulze 2
Output Termials
FI0FINIFIFE0 DO 1 7 D02 3
Terminal Block in
Gontrol Cabinet X191 X2
W1
Olflex 5x1,5 mm* __|1 3
W1
Olflex 3x1,5mme |1
11
-51 r
Reed contact 12
W1
Olflex 3x1,5mm? __ |2
Wi
Olflex 5x1,5 mm? |2 4
Terminal Block in X2 o1 X282 -X203 -X2a4
Control Cabinet
Input Terminals DI 14 DIZ 15 DI3 6] [Ls+ 24
F30FIIFIFR0 Reset Power Supply
31 $2 Emergency Reset Bution
Stop
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Wiring Line Control According to SIL1, Cat. 2

Wiring Diagram

NOTE: Category 2 does not require Line Control.

Conrol Cabinet

Pulze 1
Outpt Termials
F3UF31F3F60 001
Terminal Block in
-X1

g

Wi

Olflex 5x1,5 mm? ___|1

-81

Reed contact 12

wi1

Olflex 5x1,5 mm? ___|2

Wi

N

Olflex 3x1,5 mmz __|1

W1

Olflex 3x1,5 mm? __[2

226

Terminal Block in X2 X263 X204
Control Gabinet
Input Terminals Dl DI3 18 LS+ 24
FAF31/FIFR0 Reset Power Supply
31 Emergency Reset Bullon
Stop
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Signal Table

Schema

For Contact = 2

51

52

Start-Gut

Reset

Enable

Short LS+
toS1

f_

I %—*—L—J«M—Y—J-—*gjﬁ—*ﬂdﬁg—p

bd e e be b

Legend

~N O kW N =

Restart HIMatrix (Booting)

Safety locking engaged

Safety locking disengaged
Sync-T-elapsed

Reset

Single channel short circuit to LS+

Short to LS+ removed

0 ® 5

Single channel short to LS+
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H_BAO01_THOp_01

14

Overview

This chapter provides information on the certificated function block
H_BAO01_THOp_01 (2-hand operating).

What's in this Chapter?

This chapter contains the following sections:

Section Topic Page
14.1 General 230
14.2 Functions 233
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14.1 General

Overview

This section provides information on the function block characteristics and function
block layout of the certificated function block H_BA01_THOp_01 (CFB40).

What's in this Section?
This section contains the following topics:

Topic Page
Characteristics 231
Function Block Layout H_BAO1_THOp_01 232
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Characteristics

Usage

The function block H_BAO1_THOp_01 is used for monitoring 2-hand operating in
accordance with IEC 61508 up to SIL 3 and EN 954-1 up to cat. 4.

Characteristics

The function block H_BA01_THOp_01 provides the following characteristics:
certified function block CFB 40 (THOp = 2-hand operating)

redundancy by dual channel

manual acknowledgment (reset) after failures

monitoring and limiting the synchronization time of the contacts to each other
contact synchronization time configurable separately for every function block
A conditional call of the function block is not permitted.

Monitoring of the simultaneity of the 2 switches is 500 ms in accordance with
EN 574.

Safety Level
Safety level in accordance with IEC 61508, SIL 3 and EN 954-1, cat. 4:

If the 2-hand operating panel is correctly attached to the controller, the inputs T1 1
NC, T2 1 NC (NC =normally closed) and T1 2 NO, T2 2 NO (NO =normally open)
are run with line control and all requirements in this document are obeyed, the
application complies with the safety category 4 according to EN 954-1.

However exceptions are possible in countries with additional Federal State
Regulations, where the EN 954-1 has only limited or no validity.
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Function Block Layout H_BAO1_THOp_01

Inputs/Outputs

H_BAQT_THCP_O1

BOOL TI_1T NG
BOOL T1_2 NO Enable BOOL
TIME Sync-T T#100ms Last-Sync-T TIME
BOOL Te_1 NG GPos BOOL
BOOL Te_2 N Mot-active BOOL
UpP BOOL
H_BAQ1_THOP_O1
BOOL ON CFB 40
BOOL P with PB
BOOL Rezat EC»—UMNT
UINT {1 999) —— Lnitha 999 State+EC »——UDINT
ARRAY [1.4] OF BYTE ——= CH-Detect
BOOL Pulse
UBINT — State+£C-IN
(1213)

232
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14.2

Functions

Overview

This section describes the functions of the certificated function block

H_BAO1_THOp_01 and provides information on its inputs, outputs and wiring.

What's in this Section?

This section contains the following topics:

Topic Page
Functional Description 234
Inputs 236
Outputs 238
Wiring with Line Control 240
Signal Table 241
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Functional Description

Basic Function

Safety Functions

The function block H_BA01_THOp_01 (CFB 40) monitors the 2-hand operating
according to IEC 61508 up to SIL 3 and EN 954-1 up to category 4.

Every 2-hand operating panel in the application program XPSMFWIN is monitored
by a certified function block CFB 40 on the following safety functions:

If... Then ...

the 2 pushbuttons at the inputs T1 x and the safety relevant output Enable goes on

T2 x are engaged synchronously within TRUE.

500 ms

the 2 pushbuttons are engaged both pushbuttons must be released and been

asynchronously engaged once more to put Enable on TRUE.

only 1 pushbutton is released Enable becomes FALSE. Only if the second
pushbutton also is let off and the 2
pushbuttons are engaged synchronously
once more after this, Enable becomes TRUE
again.

Monitoring Pushbutton Actuation

Each pushbutton is monitored individually for correct actuation.

When pressing pushbutton 1 the contacts T1 1 NCand T1_2 NO must switch within
Sync-T.Thestate T1 1 NC = T1 2 NO may at most exist for the duration of
Sync-T.

The same applies to the contacts T2 1 NCand T2_2 NO of pushbutton 2. Only then
Enable becomes TRUE.

If a signal change occurs at 1 of the 4 contacts of the 2 pushbuttons while both
pushbuttons are depressed, Enable becomes FALSE immediately.

Diagnose Functions

With the CFB 40 the status of the hardware also can be diagnosed.

The monitoring of the switching element of the 2-hand control device detects,
whether

e there are Line Control errors (LC; Line control channel),

e the contact synchronization time is in the predefined range of values,

e the Unit-No. is in the predefined range of values,

e the reset pushbutton is bridged at the Reset input of the function block.

234
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XPSMFee System

The H_BAO1_THOp_01 was developed for use with XPSMFee Safety PLCs. With
the XPSMFee system family centralized and decentralized structures can be
supervised. SafeEthernet is used for decentralized functions and networking.

SafeEthernet is certified for safety applications in accordance with IEC 61508 SIL 3
and EN 954-1 up to category 4.
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Inputs

Description

Input

Type

Default

Range of
Values

Description

T1 1 NC

T1 2 NO

BOOL

FALSE

FALSE/T
RUE

T1 1NCand T1 2NO are the antivalently
switching pair of contacts for pushbuttons 1.
When pressing the pushbutton, T1 1 NC opens
while T1 2 NO is closing.

S1 = Tl 1 NC + Tl 2 NO

(see hardware connection???)

Sync-T

TIME

100 ms

1...500 m

Sync-T is the monitoring time for the NC/NO
contacts for each of the 2 pairs of contacts.

If the default value is used, the input need not be
connected.

Note: Sync-T = 0 ms is not allowed!

T2 1 NC

T2 2 NO

BOOL

FALSE

FALSE/
TRUE

T2 1 NCand T2 2 NO are the antivalently
switching pair of contacts for pushbuttons 2.
When pressing the pushbutton, T2 1 NC opens
while T2 2 NO is closing.

S2 = T2_1 NC + T2_2 NO

(see hardware connection???)

ON

BOOL

FALSE

FALSE/
TRUE

If the input ON is set to TRUE, the function block
is enabled.

Use this input to find out whether a 2- hand
control device is connected.

UP with
PB

BOOL

FALSE

FALSE/
TRUE

Use this input to initialize the machine action UP
(UP on pushbutton).

Reset

BOOL

FALSE

FALSE/
TRUE

With Reset faults are acknowledged and the
Enable output is set to TRUE.

To do this, a 0/1 transition change must be
carried out at the Reset input. The function
block is not enabled as long as there are faults.
(EC < 500).

Unit-

UINT

999

1...999

With Unit-No. define a unit number which is
distributed together with the error number at the
output State+EC. This way the error code can
explicitly be associated with a function block.
Values outside the range of values are blocked
during the input.

Note: If the function block is used repeatedly
within a program, use anew Unit-No. forevery
function block

236
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Input

Type

Default

Range of
Values

Description

CH-
Detect

Array
[1..4]
of Byte

16#0...16
#90

Status of the connected hardware.

The evaluation of the hardware faults is carried
out in the function block and is issued by means
of the error code EC.

The array detects channel errors of the following
inputs:

1. byte Tl 1 NC

2. byte Tl 2 NO

3. byte T2 1 NC

4. byte T2 2 NO

Pulse

BOOL

FALSE

FALSE/
TRUE

The input Pulse is used if the output of the error
codes for all certified function blocks is carried
out with a common variable.

Todo this, Pulse is connected to a clock signal
created externally (transition change e.g. every
35s).

With every transition change the error code (EC)
of the next function block is output, even if EC is
0.

State +
EC-IN

UDINT

4000100
0...40999
999

Status of the function block, comprising CFB-
No. + Unit-No. + Error Code.
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Outputs

Description

Output Type Default | Range of Values | Description

Enable BOOL FALSE/ TRUE TRUE e the 2-hand control
device is
connected
correctly and

e the 2-hand control

device was
engaged correctly

FALSE ® apairof contacts of
the 2-hand control
device was
disengaged, or

® an error has
occured
Last- TIME 0...Sync-T The switching intervals between
Sync-T Tl 1 NC <-> Tl 2 NOand

T2 1 NC <-> T2 2 NO are

measured and the larger value is

output at Last Sync-T.

If Last Sync-T is greater or

equal Sync-T, an error (EC =

200...215) is output.

GPos BOOL - FALSE/ TRUE General position.

TRUE e the 2-hand control
device is
connected
correctly and

e the 2-hand control
device has not
been engaged and

e there are no errors

FALSE e the 2-hand control
device has been
engaged, or

e there are errors

UP BOOL - FALSE/ TRUE TRUE UP with PBis TRUE
FALSE |UP with PBis FALSE

238
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Output Type Default | Range of Values | Description

Not BOOL - FALSE/ TRUE TRUE The function block is

active disabled. The input ON
is FALSE.

FALSE The function block is
enabled. The input ON
is TRUE.

EC UINT - 0...999 Error status of the function block
State+EC UDINT - 0...40999999 Status of the function block,

comprising CFB-No. + Unit-
No. + EC.
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Wiring with Line Control

Wiring Diagram

Output Termials
Pulze 1 Pulze 2
Do 2 Do2 3
Terminal Block in
Cantrol Cabinet X191 X192
— -—
L 1 W
Oflex 31,5 mmz |1 3 Olflex 3x1,5 mm2 |1 3 Olflex 31 5mm?_ |1
R R 3
ST [ SS2 [ 7 I
1|2 4 |2 4 1 4
Ll — o — 4 b= = = — 4
i1 W1 W1
Olflex 31,5 mm? |2 4 Olfiesx 31,5 mm2 |2 4 Olflex 31 5mm? |2
1 ]
Terminal Block in X241 X202 X293 X2 b4 -X265 -X2¢6
Control Cabinet
Input Terminals DIt 14 [DI3 16 D7 18] D4 i7 o5 20] [LS+ 19
Power Supply
TI_1_NG TI_Z2_NQ T2_1_MNC T2_2_NO Reset Resel Button
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Signal Table
Schema
1 [ [at<SyncT At> Syne-T
ON 0
P T | e e omeT LS+shartlo TI_T NG = Al < max. simulianety
1 - - SYNC- ' : e - “f lolerance |
MBI T — -
1 l——| ; T Z l—‘ ui
0 L = i -
| . . e oy T ' L
’ - — : :
TANG| 0 | f | ; 1| : : I_I
; | - 1 ‘ L [
m2ne| O L o — I I_‘
BE i —
GPos g : | | i . | : ;
1 ik o
Reset g I ‘
= | | -
Enable g ‘ : : :

2 Aotuation within the simutianeity
tolerance (200 mg)

3 Two hand operating released
4 Sync-T-elapsed
(Single channel switching of
52, T2_1 MG does not apen)
5 Resst
5 Single channel shortto L5+
f Shorteircuit removed

B Actuation beyand the simultaneity
tolerance (200 mg)

T @ »Y-%H%—#-%‘%«—»Y«M 502
b &6 ©o God & ®
Legend 1 Restart HiMatrix PES (Start up) Initialising

(PES restart)

Dual channel tripping
(At<Sync-T)

Single channel tripping
(At<Sync-T)

Single channel short
to LS+

max. simultaneity tolerance
exceeded
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Title of Chapter

15

Title of overview block

First paragraph of overview block. First paragraph of overview block. First paragraph
of overview block. First paragraph of overview block. First paragraph of overview
block. First paragraph of overview block. First paragraph of overview block. First
paragraph of overview block. First paragraph of overview block. First paragraph of
overview block. First paragraph of overview block.

What's in this Chapter?
This chapter contains the following topics:

Topic Page
Map Title 244
Map Title 245
Error Code Table 246
State+EC 253
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Abbreviated title of Chapter

Map Title

Title of Overview Block
First paragraph of overview block. First paragraph of overview block. First paragraph
of overview block. First paragraph of overview block. First paragraph of overview
block. First paragraph of overview block. First paragraph of overview block. First
paragraph of overview block.
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Abbreviated title of Chapter

Map Title

Title of Overview Block
First paragraph of overview block. First paragraph of overview block. First paragraph
of overview block. First paragraph of overview block. First paragraph of overview
block. First paragraph of overview block. First paragraph of overview block. First
paragraph of overview block.
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Error Code Table

Definition

Example

General Faults

Applies to present faults: EC < 500

Applies to cleared faults: EC > 500

The error numbers provided at the output EC (Error Code) of the function block are
summarized in the table below.

Error Code Cause
1. A fault occurs EC =002 ESPE/PLS area entered
ESPE/PLS area free EC =502
3. Fault acknowledged EC = 000
Error Code Status of the Trouble Shooting
Present Cleared Function Block
000 500 fault inexistent Error code 500 appears directly after the
restart of a controller if the UOS is closed
(S1-NO = $2-NO = TRUE) and the sensors
of the muting station are not damped.
With a reset faults are acknowledged and
the output Enable is set to TRUE.
002 502 UOS is dampened
(dual channel
tripping, the
ESPE/PLS area is
not free)
007 507 At least 1 muting Check visually whether the muting station

initiator is damped
after the restart of
the PES.

is free.

If'yes', there is an initiator fault. Relieve the
muting station with the key-operated
switch «Clear key» after eliminating the
fault.

246

EIO0000000732 01/2010




Abbreviated title of Chapter

Error Code Status of the Trouble Shooting

Present | Cleared Function Block

008 508 Function block Note: Error message
cannot be The Enable output is already FALSE.
acknowledged
since permanent
reset is present
(acknowledgment
requires a positive
edge).

009 509 Reset push button | Note: Warning message
permanently The Enable output remains on TRUE.
pressed Error analysis:

Check acknowledgment push button,
cable, wiring on the controller and
terminals, then re-engage the
acknowledgment push button.

081 581 Mode outside the Correct value and reset, if necessary
range of values download program into controller and start

once more.

085 585 T-MS-2A0S outside |see EC: 081 /581
the range of values

086 586 LCA outside the see EC: 081 /581
range of values

087 587 T-I1-I2 outside |see EC:081/581
the range of values

088 588 T-I3-I4 outside |see EC:081/581
the range of values

089 589 T-Int outside the |see EC: 081 /581
range of values

090 590 AOS-DT outside the | see EC: 081 / 581
range of values

091 591 T-Mut outside the |see EC: 081 /581
range of values

092 592 OR-T outside the see EC: 081 /581
range of values

098 598 Sync-T outside the | see EC: 081 /581
range of values

099 599 Unit-No. outside |see EC: 081/581

the range of values
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Single Channel Faults

Error Code Status of the Trouble Shooting
Present Cleared Function Block
100 600 Fault: s1-NC got Inspect plant:
stuck e check UOS
Regular tripping: ® check all cables belonging to the UOS
S2-NC ® check PES wiring
® check terminals
o if necessary exchange or repair UOS
If the fault was eliminated, the function
block first puts out an error code between
600 to 607, followed by the error codes 2
and 502.
Following:
® exit the protection area of the UOS
® acknowledge the fault
101 601 Fault: s1-NC got see EC: 100/ 600
stuck
Regular reset: s2-
NC
102 602 Fault s1-NC: see EC: 100 /600
Temporary tripping
+ reset within Sync-
T,
S2-NC remained in
reset position
103 603 Fault s1-No: see EC: 100/ 600
Temporary tripping
+ reset within Sync-
T
104 604 Fault: s2-NC got see EC: 100/ 600
stuck
Regular tripping:
S1-NC
105 605 Fault: s2-NC got see EC: 100/ 600

stuck
Regular reset: s1-
NC
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Monitoring Time Errors, Sequence Errors

Error Code

Present

Cleared

Status of the
Function Block

Trouble Shooting

106

606

Fault s2-NC:
Temporary tripping
+ reset within
Sync-T,

S1-NC remained in
reset position

see EC: 100/ 600

107

607

Fault s2-NO:
Temporary tripping
+ reset within
Sync-T,

S1-NO remained in
zero position

see EC: 100/ 600

Error Code Status of the Trouble Shooting
Present Cleared Function Block
178 678 Sequence of the Possible causes for the sequence errors
damping of the 178 and 179:
initiators|1fI2fI3fl4 | @ interchanging of individual initiators
(backwards) ® wrong signal at the «Reverse» input
incorrect (conveying direction) at mode = 0 or 1
Possible causes for the sequence errors
186 to 192:
® (short-time) deadlocks of the conveying
facility
® monitoring times too low
® |[nitiator signal override time «T-Int»
exceeded because of improperly
located initiators
Inspect plant:
® check the actuators and sensors on
wrong wiring
® check the muting sensors on
interchange
® check the cables from and to the PES,
incl. the PES wiring
® check the terminals
179 679 Sequence of the see EC: 178/ 678

damping of the
initiators
11gl2gI3gl4
(forwards) incorrect
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Error Code Status of the Trouble Shooting
Present Cleared Function Block
186 686 Interrupt time T- see EC: 178/ 678
Int exceeded by
14
187 687 Interrupt time T- see EC: 178/ 678
Int exceeded by
13
188 688 Interrupt time T- see EC: 178/ 678
Int exceeded by 12
189 689 Interrupt time T- see EC: 178/ 678
Int exceeded by
11
190 690 muting time see EC: 178/ 678
exceeded
191 691 AOS-DT release see EC: 178/ 678
time of the UOS
exceeded
192 692 Maximum see EC: 178/ 678
conveying time from
the last muting
sensor in front of
the UOS up to the
UOS was exceeded
193 693 OR-T override time | Consider the caution below this table.
of the UOS If nobody is endangered in the
exceeded environment of the muting station by
bridging all safety functions turn override
switch off and on again when required!
198 698 reaction time of the | see remarks on EC 178/ 678 to 192/698
contact I3 = 14
exceeded
199 699 reaction time of the | see remarks on EC 178/ 678 to 192/698

contact I1 =12
exceeded

A CAUTION

UNINTENDED EQUIPMENT OPERATION

Make sure that nobody is endangered in the environment of the muting station
when you turn the override switch off and on.

Failure to follow these instructions can result in injury or equipment damage.
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Indicator Lamp Faults

Error Code Status of the Trouble Shooting
Present | Cleared Function Block
300 800 FBL-M1isdefective | The muting indicator lamps are monitored
(short to LS+) on short circuit when turned on and on wire
break when turned off.

Also regard the output One Lamp failed

in combination with the input One Lamp

o.k:

e [f 1 muting indicator lamp fails the
output One Lamp failed is setto
TRUE.

e |f the input One Lamp OK is TRUE, an
error message is issued only when both
muting indicator lamps are defective.

Consider also the caution below this table

Inspect plant:

® check the muting indicator lamps on
incorrect wiring.

® check the cables from and to the PES,
incl. the PES wiring

® check the terminals

301 801 FBL-M2 is defective | see EC: 300/ 800
(short to LS+)

320 820 FBL-M1 and FBL- |see EC: 300/ 800
M2 are defective
(short to LS+)

321 821 FBL-M1 is defective | see EC: 300/ 800
(line break)

340 840 FBL-M2 is defective | see EC: 300/ 800
(line break)

350 850 FBL-M1 and FBL- |see EC: 300/ 800
M2 are defective
(line break)
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Line Control Faults

Error Code Status of the Trouble Shooting
Present Cleared Function Block
400 900 Input signal I11-NO | The module of the input channel has
does not come from | detected a short to a wrong timing signal
the assigned pulse, | (signal of another muting initiator which
but from a wrong also is provided with line control).
pulse. For fault analysis, trouble shooting and
acknowledgment see error codes
178...193.
401 901 Input signal I2-NO | see EC: 400/ 900
does not come from
the assigned pulse,
but from a wrong
pulse.
402 902 Input signal I3-NO | see EC: 400/ 900
does not come from
the assigned pulse,
but from a wrong
pulse.
403 903 Input signal 14-NO | see EC: 400/ 900
does not come from
the assigned pulse,
but from a wrong
pulse.
430 930 T1_1 NC has short | The module of the input channel has
to external voltage. | detected an external voltage.
Cause: a short to LS+ or a cross short to
another line control channel
For fault analysis, trouble shooting and
acknowledgment see error codes
178...193.
431 931 T1_2 NO has short | see EC: 430 /930
to external voltage.
432 932 T2_1 NC has short | see EC: 430 /930
to external voltage.
433 933 T2_2 NO has short | see EC: 430 /930

to external voltage.
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State+EC
Definition
A 9-digit code which consists of 3 numbers each is put out at State+EC:
e CFB-No.
e Unit-No.
e EC

Range of Values

The ranges of values are:
e CFB-No.: 1...999
e Unit-No.: 1...999

e EC:0..999
Example for State+EC

State+EC Elements

70001000 CFB-No. =70
Unit-No. = 1
EC=0

70002099 CFB-No. =70
Unit-No. =2
EC =99
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Configuration Guide for
Communication Configuration
between XPSMF Safety PLCs

Overview

What's in this Part?

This part contains a configuration guide for configuring communication between
XPSMF safety PLCs and Premium PLCs, Advantys STB and HMI Magelis

terminals.

This part contains the following chapters:

Chapter Chapter Name Page
16 Communication between Safety PLCs and Premium PLCs 257
17 Communication between Safety PLCs and HMI Magelis 289
18 Communication between Safety PLCs and Advantys STB 319
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Communication between Safety

PLCs and Premium PLCs

16

Overview

This chapter describes configuration of XPSMF safety PLCs and Premium PLCs

(Quantum, Premium, Modicon M340) for communication via Ethernet
(Modbus TCP/IP) using the following 2 software configuration tools:

o XPSMFWIN for creating a Modbus TCP/IP server and defining input and output

signals

e Unity for creating the Premium hardware and 1/0O scanner

What's in this Chapter?
This chapter contains the following sections:

Section Topic Page
16.1 XPSMFWIN Configuration 258
16.2 Unity Configuration 272
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16.1 XPSMFWIN Configuration

Overview

This section describes XPSMFWIN configuration of an XPSMF safety PLC for
communication with a Premium PLC (Quantum, Premium, Modicon M340).

What's in this Section?

This section contains the following topics:

Topic Page
Creating a Modbus TCP/IP Server in XPSMFWIN 259
Defining Input / Output Signals 264
General Notes on Defining Addressing Areas 269

258
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Creating a Modbus TCP/IP Server in XPSMFWIN

Overview
For communication with a Premium PLC you first of all have to create a
Modbus TCP/IP server in the XPSMFWIN (ELOP Il) programming software. To
create a new Modbus TCP/IP server, add a Modbus Slave to the resource of your
choice in XPSMFWIN as shown below.

Prerequisites

Before you can add a Modbus Slave the following steps have to be performed as a
prerequisite.

Start XPSMFWIN from Safety Suite.

Create a new project in XPSMFWIN.

Create the required program in the Project Management area of XPSMFWIN.
Define the required hardware in the Hardware Management area of
XPSMFWIN.
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Creating a New Modbus Slave

To add a Modbus Slave proceed as follows:

Step

Action

1

Within the Hardware Management window open the project tree as shown
below and select the resource you wish to have as Modbus TCP/IP server (e.g.

PLC2):

"z ELOP Il Factory Hardware Management

Project Ecit
E'%E Advanced Project

= ‘ Configuration
Bﬂ (2)PLC2

Signals  Online

' -£5 Remote 1/0

-] 3y PLCH

Windows Help

{Z(0) xPSMIF 40

Right-click on the item Protocols of your resource (PLC2) and select New —
Modbus Slave from the context menu.

'E ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

E‘?E Advanced Project
= ‘ Configuration
o] @PLez
- -qIF Program 2

C 2{Ee
=P @) P SO
: ;'Pr Paste
: . P
CHIR

Delete
Print...

D @ Programming Terminal

=-

~ MCP Configuration

= HH-Network_1
——

e
[New i

7(0 Properties

[HIP EthemetiP
ﬁ; Interbus Master
M Modbus Master
hadbus Slave

Profibus DP Master
< Profibus dp Slave

%_p' SendReceive over TCP
B3 gyTP Glient
SNTP Server
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Step

Action

To assign properties to this new Modbus slave right-click on the Modbus Slave

and select Properties.

Project Edit Signals Online Windows Help

E"%E Advanced Project
= ‘ Configuration
c-fy] (2 PLC2
b - -4IE Program 2
' - {7 Protarnls
" Connect Signals

= ELOP Il Factory Hardware Management

Valiclate
New 3
% Import »
L Pro Export >
- 1 Pre copy
: ~FIRe Paste
l E 0 pelete
= Programmil Print. .

- _MCP Configuration

——1 e
Sl Poreies |

Result: The Modbus Slave Properties dialog box will be displayed.

Area to Read Function Codes 1 and 3

[Export Area (compatible to H51¢)) [E2

Area to Read with Function Gade 23 Import Area

[ |

oK Cancel

Apply

Help
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Step

Action

4

In the General tab of the Properties dialog box set the parameter Area to Read
Function Codes1 and 3 to Export Area (compatible to H51q).

IR /configuration/PLC2/Protocols/Modbus Slave

= | O %]

Areato Read Function Codes 1 and 3
Area to Read with Function Code 23

|Export Area (compatible to H51¢q) |L
[Import Area |+

OK | Cancel ‘ Apply ‘ Help ‘

In the Serial Interfaces tab of the Properties dialog box you do not have to
change the default settings.

gl /Configuration/PLC2/ProtocolsiModbus Slave I = |
General |  Serial Interfaces ] TCP and UDP Ports | CPU/COM |

Interface | none =l
Slave Address K

Baud rate (bps) [ 57600 [+]
Parity [ Even [+]
Stop Bits [ Standard [+]
Number of idle chars |5

OK ‘ Cancel | Apply ‘ Help |

In the TCP and UDP Portstab of the Properties dialog box activate the check
boxes Enable TCP and Enable UDP

K /Configuration/PLC2/Protocols/iModbus Slave _| o
 — > ~
General | Serial Interfaces } TCP and UDP Ports | CPU/COM |
Enable TCP N
TGP Port 502
Maximum number of TCP connections 3
Enable UDP R
UDP Port 502
OK Cancel Apply ‘ Help
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Step Action
7 In the CPU/COM tab of the Properties dialog box you do not have to change the
default settings. The refresh rate should be as fast as possible.
il /iConfiguration/PLC2/Protocols/iModbus Slave M=
General W Serial Interfaces \| TCP and UDP Ports \| . CPU/COM 1\
Refresh Rate (ms) [0
Within one cycle N’
OK ‘ Cancel Apply Help

8 Click Apply and OK to confirm.
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Defining Input / Output Signals

Overview

Define the required signals which will be used by the Premium PLC for reading /
writing data.

To define input / output signals proceed as follows:
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Step Action
1 To define the signals which you require read or written to, right-click on Modbus Slave and select
Connect Signals from the context menu.
'E ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help
E"%E Advanced Project
= ‘ Configurafion
e Nzl
Lo 4Tk Frogram 2
‘ = - 9 Protocols
: r— Conect Signals
B[R0 eovrgg  Valldate
C- ] @rLet New ’
! *- 4IF Program 1 i '
‘ + - - Protocals B preni >
. .59 Remole 110 Copy
] {El0esmr 40 Paste
" "= Programming Terminal |~ Delete
= Print...
= HH-Hetwork_1 .
-~ -MCP Configuration Propertles—
Result: The Signals Connections dialog box will be displayed.
| Delete Signal W New Cfsels | Heb |
Inputs | Output W
Mame ‘TVDE |Size ‘Oﬁset |Sigﬂa| ‘
Total size: 0 bytes ¥
Note: The Signals Connections dialog box has 2 tabs, Inputs and Outputs. The Inputs tab defines all
inputs from the Premium PLC. The Inputs area is where the Premium PLC writes data to. The Outputs
tab defines all outputs to the Premium. The Outputs area is where the Premium PLC reads data from.
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Step

Action

2

Additionally open the Signal Editor from the menu bar of the Hardware Management by clicking Signals

— Editor.

ELOP Il Factory Hardware Management

Project ~ Edit  Signals Cnline  Windows Help

[} %= Basic C
= ‘ Col

B8N
-8

Editor with Filter

Export Signal List

Import Signal List

Print Signal List

Print Cross References

Delete Cross References of Logic

Click on New Signal to create new signals. Rename each signal and assign the appropriate signal type.

Signal Editor

=18 X]

New Signal ‘ Delete Signal \| Help \|
Narme Type Retain Conslant Desoription Init Yalue
1 Signal_1 BOOL
2 Signal_? BOOL

Ve

Note: You can also create all signals in an Excel file and import this into XPSMFWIN. For further
information see the XPSMFWIN Software Manual.
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Step Action
4 Arrange the Signal Editor and the Signal Connections windows next to each other (side by side) on your
desktop.
Signal Editor
Mew Signal ‘ Delete Signal 1 Help 1
Name Type Refan  [Const  |Descripion | Init alue
1 [Te BOOL 1
2 eoll BOOL 1
3 ool BOOL 1
4 ool 500~ | 1
5 ook BOOL 1 =
5 ool BOOL : g 1id s
7 ook BOOL Mew Signal | Delele S|gnaﬂ New Offe
8 |Busemor BYTE Imputs | Output |
T |Mod_Masler_Siale BYTE Mame |Type |oEe |Offsel  |Signal
10" [Mod_Masler_activalion BYTE coll BooL 0 CO!H
— = coil?z  |BOOL 1 coil2

11 {Madbus Stave State BYTE Real  |REAL o Real
12 Modbus Slave activation contral | BYTE Real? |REAL 5 Real?
13 |Modbus slave state? BYTE Reald |REAL 10 Reald
14 |ectvation state 2 BYTE [Total size: 14 bytes
15 [owt INT T
16 |ouz INT 3
17 Jou3 INT 6
18 [oud T 9
19 |Real [REAL E00.0
20 [Real? 5002
21 |Reald REAL 7002
22 |signal_3 USINT Z
23 |§TBinput1 WORD
24 i
S SEL T o |
« >
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Step Action
5 Select from the Signal Editor the signals you wish to transfer to the Modbus master and drag and drop
the signals into the Output tab of the Signals Connections window.
6 After you have inserted all required signals, select the New Offsets tab.
The offsets are the %MW address areas used by the Premium PLC (or any other Modbus device) to read
from and write to.
The address parameters are automatically set by selecting the New Offsets tab:
New Signal | Delete Signal 1 New Offsels | Help |
Inputs Output
MName Type Size Offset Signal
1 ool BooL |1 0 coill
2 |colZ BOOL |1 1 coil?
3 [Real REAL |4 2 Real
4 |Real? REAL (4 & Real’?
5 |Reald REAL |4 10 Real3
[Total size: 14 bytes y
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General Notes on Defining Addressing Areas

Overview
The following paragraphs provide general information on defining addressing areas.

Data Transfer Size
Data exchanged between XPSMF and Premium PLCs is packed in packets with the
minimum data size of Word (2 bytes).

You can convert those signals that are smaller than 2 bytes (BOOLEAN, BYTE, SINT,
USINT) into 1 Word, e.g. by putting 16 Boolean signals together, in the Project
Management window. This reduces network load as well as the PLCs cycle time.

Make sure that there is always an even number of bytes within the Modbus Signal
Connections window. If necessary, use packing signals.???

The size of the signals in the Modbus Signal Connections window is represented
in bytes.

Data Types and Sizes
The following table lists the data types and their sizes:

Data Type Size
BOOLEAN 1 byte
BYTE 1 byte
USINT 1 byte
SINT 1 byte
INT 2 bytes
UINT 2 bytes
WORD 2 bytes
DWORD 4 bytes
DINT 4 bytes
REAL 4 bytes
UDINT 4 bytes
LREAL 8 bytes
TIME 8 bytes

For the 1 byte signals it is recommended to use packing signals but not
obligatory.???
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Example of Packing Signals

The graphic below shows an example of packing signals:

onn

w= Packed in 1 word

= Packed in 2 words

New Signal ‘ Delete Signal \| New Ofsets W Help ‘
Inpuls Qutput
Narme Type Size Offset Signal
1 [coill BooL T [0 coill
2 |col2 BOOL 1 _/ 1 coil?2
3 |Real REAL 4 2 Real
4 |Real? REAL 4 6 Real?
5 |Real3 REAL T Real3

® Packed in 2 words
= Packed in 2 words

[Total size: 14 bytes

A

The offset address area is stored in bytes.The Premium PLC must therefore read
the following address areas when requesting the 5 signals of the above example

Signal Address Area Index No. of Words Transferred

coill 0 half word for transfer of Boolean
(BOOL) (packed with second Boolean signal)
coil2 1 half word for transfer of Boolean
(BOOL) (packed with first Boolean signal)
Real 2 2 Words for transfer or Real (indexes 2
(REAL) and 3)

Real?2 4 2 Words for transfer or Real (indexes 4
(REAL) and 5)

Real3 6 2 Words for transfer or Real (indexes 6
(REAL) and 7)

Note: Make sure to have an even number of Boolean signals in the Signal
Connections window. If you have an uneven number of Boolean signals, insert an
additional Boolean signal for correct data sequencing.

Verifying Addressing Areas with Online-Test Function

To verify that the signals you configured are read from / written to the correct
address, use the Online-Test function of XPSMFWIN. We recommend to carry out
a full test plan to help to ensure that data is transferred correctly.

When you start creating your program, attempt only to send and receive 1 signal in
each direction. Test the functions and add the remaining signals when everything
works as required.
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Finishing Address Configuration

After you have completely configured the program, close the dialog boxes (Signal
Editor, Signal Connections) and code generate your complete project within the
Project Management window of XPSMFWIN.

Communication Signals Received from the Premium PLC

You can use the communication signals which have been received from the
Premium PLC within the users program by dragging them from the Hardware
Management dialog box into the Project Management dialog box. For more
information on this procedure see the XPSMFWIN Software Manual.

Communication Signals Read by the Premium PLC

Signals which are being read by the Premium PLC can com from the user program
or from system signal areas such as the CPU dialog box of each Safety PLC /
Remote /0.
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16.2

Unity Configuration

Overview

This section describes Unity configuration of a Premium PLC (Quantum, Premium,

Modicon M340) for communication with XPSMF Safety PLCs.

What's in this Section?

This section contains the following topics:

Topic Page
Creating an Ethernet Network in Unity 273
Configuring the Ethernet Network 278
Consistency Check 283

272
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Creating an Ethernet Network in Unity

Overview
This section briefly describes how to create a new Ethernet network in Unity.
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How to Create an Ethernet Network

To create an Ethernet network proceed as follows:

= Structural view

and selecting the command New Network...

Project Browser

Step Action
1 Open Unity.
2 Create a new project by right-clicking the Networks item in the Project Browser

from the context menu.

- 1] station
5 --{ Configuration
DB 7 - 2z 0:XBus
L |‘§“ 0: TSX PKY DE
C ‘ [} () : TSX PSY 2600M
! - [ 0(1): TSX F67 304M

i---[]2 : TsxETY 5103

: +--- <3z 3:CANopen
- [7] Derived Data Types
- [7] Derived FB Types
{j Variables & FB instances
& Elementary Variables
- (@ Derived Variables
-l 10 Derived Variables
- -4t Elementary FB Instances
* - - 4t Derived FB Instances
- {7 Motion
B -+ communication

5 6

E {ﬂ Program
- ¢ Tasks

Add Hyperlink ...

&~

. @@ ) New Network....

(] Routine  Add User Directory ...

El -+ ¢ m Zoomin
- N YE Zoom out

Result: The Add Network dialog box will be displayed.
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Step

Action

In the Add Network dialog box select Ethernet from the List of available
Networks and enter a name for this network in the Change Name textbox.

Add Network =
Network | Comment T
List of available Networks:

\ Ethernet _VI

Change Name:

[ETY_an_XPSMF|

OK ‘ Cancel Help

Click OK to confirm your settings.

Result: The new Ethernet network will be displayed in the Project Browser as
subentry of Communication — Networks.

Project Browser

[E  Structural view

- - - {7 station

- - - -[ ] Configuration

i - - - - 7] Derived Data Types

' - - - [ Derived FB Types

[} - - -7 variables & FD instances
.- - -@ Elementary Variables
‘- - -{@ Derived Variables
> - - -l 10 Derived Variables
- it Elsmentary FB Instances
"~ - 4 Derived FB Instances
- - - [] Motion
R Cornuncanon
i = -~ {1 Networks

j L @;ﬂ ETY_an_XPSMF
. [} - - [ Routing Table
B} Program
= =] Tasks

B - - masT

[»

Assign the function ETH TCP IP and the network connection ETY_an_XPSMF

to the Ethernet module. You can achieve this in 2 different ways.
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Step

Action

6

Possibility 1: Double-click the Ethernet module:

Possibility 2: Double-click the Ethernet reference from the sub menu

Configuration in the Project Browser:

[ ¢ Configuration

E- - Egp 0:XBus

C o & - [ TsxPky oE
© - - [} () : TSX PSY 2600M
- [ff)oc): TSX F67 304M

2 :TSXETY 5103

=

w

IS

o o,

" [#]-- - - &gm  3:CANopen

&

Result: After you have performed one of the above steps, the dialog box of the

Ethernet module will be displayed.
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Step

Action

Assign to the Ethernet module the Function ETH TCP IP and enter the network
connection ETY_an_XPSMF in the Net Link textbox.

Function:

[ETHTCPIP =]
Task:

[MAST =
Net Link:

[ETY_an_XPSMF =
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Configuring the Ethernet Network

Overview

The following paragraphs describe the steps to be performed for configuring the
Ethernet network connection you have created in the previous step.

How to Configure the Ethernet Network
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Step Action

1 To configure the Ethernet network, double-click the Ethernet item in the sub folder Communication —
Networks of the Project Browser.

Project Browser

=
[=  Structural view

- 1) station A
- -[ 7] Configuration
: - - - - [ ] Derived Data Types
' - - - [ Derived FB Types
[+ - ﬁ Variables & FD instances
' - @ Elementary Variables
- (@ Derived Variables
-l 10 Derived Variables
- -{§t Elementary FB Instances
- it Derived FB Instances
@ Motion

aﬁ

-] Networks
j o (fif) ETY_an_xPSMF
: - -[7] Routing Table
-~ Program
El - - -] Tasks
0 MAST
L 5} - - ] Sections
L R FASDF
v © [ SR Sections
-] Events

Result: The network properties dialog box of the selected network will be displayed.
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Step Action
2 The upper part of the network properties dialog box, area Module Utilities select YES from the 10
Scanning list.
Model Family Module Address Module Utilities
[TGPIP 101100 Regular connecion =] lRZCk r\‘ﬂozdule Clha(;mel YES [+ [0Scanning
NO [+ GlobalData
NO |+ Address Server
Module IP Address
IP Address Subnetwork Mask Gateway Address
[192 168 . 0 205 [Bh 5. A2 .0 [0 .0 0 0
P Configuration Wessaging | I} Scanning | Global Data ‘ SNMP | Address Server Bandwidth
IP address configuration
= Configured
IP address: 192 168 . 0 . 208
Subnetwork mask: 25 25 A2 0
Gateway address: 0 0 0 0
O From a server
Ethernet configuration
® Ethernet Il < 802.3
The lower part of the network properties dialog box provides different tabs. In the IP Configuration tab
of the network properties perform the following settings:
In the IP address configuration area select the option Configured and enter the IP address,
Subnetwork mask and Gateway address of your Ethernet network.
In the Ethernet configuration area select the option Ethernet II.
280
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Step Action

3 In the Messaging tab of the network properties perform the following settings:

A ~ N K N
IP Configuration " Messaging | 10 Scanning 1 Global Data | SNMP | Address Server | Bandwidth |

 XWAY address

Network |10 Station |1

— Connection configuration

a);\g::\s,s IP address Access Mode -
1 10.124 192.168.0.24 [V MULTI =
2 10.144 192.168.0.254 [« MULTI ?
Access control 3 [ I
[ 4 v v
5 v v
6 v ~
7 v v |

In the XWAY address area of the dialog box enter any XWAY address numbers of your choice.

In the Connection configuration area configure on line with the IP address of your Safety PLC and one
line with the IP address of your computer. Enter XWAY addresses of your choice because this
parameter is not evaluated by Unity.
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Step Action
4 In the 10 Scanning tab of the network properties perform the following settings:
IP Configuration W Messagmg\\ 10 Scanning 1 Glabel Data\\ SNNPW Address Server \| Bandwidih \|
Master %MW zones
— Read Ref. ————— — Wiiite Ref.
From [100 %| to | 105 (From ‘200 %| o |204 f Device Contral Block from fo
—Scanned peripherals
Health | Repetitive RD RD RD Last WR WR WR.
F address Unit 1D Timeoul rale Master | Slave | length | value Master | Slave | length
(ms) {ms) Object | Index {Inpul) Objest | Index
11192168024 265 1800 50 HMWI00 |0 6 Hald last = | %MAZ00 | O 5
In the upper area Master %MW zones of the dialog box define the read and write areas of the Safety
PLC.
The values you enter for Read Ref and Write Ref are internal Premium PLC data storage areas. The will
automatically be used as values for the parameters RD Master Object and WR Master Object in the
table Scanned peripherals below.
In the Scanned peripherals table below perform the following settings:
Enter the IP address and the Unit ID of the Safety PLC with Modbus TCP/IP server you want to
communicate with.
Set the parameter RD Slave Index to the value 0 (offset in XPSMFWIN = 0) and define the number of
words to be read with the parameter RD length.
Note: The Safety PLC transmits data in words. If the read length is incorrect an error will occur in
communication.
Set the parameter WR Slave Index to the value 0 (offset in XPSMFWIN = 0) and define the number of
words to be read with the parameter WR length.
5 Code generate your project and download it to the Premium PLC.
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Consistency Check

Overview

To verify whether you have configured in Unity identical input and output values as
in XPSMFWIN, use the Animation table. The Animation table displays the values for
the relevant assigned $Mw values.
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Displaying the Animation Table
To display the Animation table proceed as follows:
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Step

Action

1

Double-click the Table item in the Animation Tables folder of the Project
Browser.

T =TT

:EE Structural view
- {7 station 2
- - - -[ ] Configuration
- - - [ Derived Data Types
‘-~ - [ Derived FB Types
£l - - ¢ variables & FD instances
‘ - - @ Elementary Variables
- (@ Derived Variables
[l 10 Derived Variables
- -4t Elementary FB Instances
4k Derived FB Instances

CI Motion

a@

=5 Metworks
1 _____ @ ETY_an_XPSMF
(1 Routing Table
El ﬁ Program
@ Tasks
-7 MAST
: =} - - 47 Sections
: '\ [+ FASDF
-~ (] SR Sections
[ - - {7 Events
. -[7] Timer Events
- [ 1/O Events
k- -~ -{—3 Animation Tables

L™ Tabl
‘ ™ Table =i
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Step

Action

In the Animation table verify that the values are identical to the values configured
in XPSMFWIN.

Name ¥ | Value Type ¥ |Com
- %MW 100:5
- - @ %MW100[0] INT
- - @ %MW100[1] INT
- - @ %MW100[2] INT
Lo - @ %MW100[3] INT
C @ %MWA1004] INT
=l %Mw200:5 ARRAY [0.4...
- - i %MW200[0] INT
© @ %MW200[1] INT
- %MW200[2] INT
- - i %MW200[3] INT
. - i “%MW200[4] INT
- >

Note: You can again use these $Mw values within the Premium PLC’s program.
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Communication between Safety
PLCs and HMI Magelis 1 7

Overview

This chapter describes communication configuration between an XPSMF Safety
PLC and an HMI Magelis terminal using the following 2 software configuration tools:

e XPSMFWIN for creating a Modbus TCP/IP server and defining input and output
signals
e Vijeo Designer for configuring the HMI terminal and creating variables

What's in this Chapter?

This chapter contains the following sections:

Section Topic Page
171 XPSMFWIN Configuration 290
17.2 Vijeo Designer Configuration 310
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17.1 XPSMFWIN Configuration

Overview

This section describes XPSMFWIN configuration of an XPSMF safety PLC for

communication with an HMI Magelis terminal.

What's in this Section?

This section contains the following topics:

Topic Page
Creating a Modbus TCP/IP Server in XPSMFWIN 291
Defining Input / Output Signals 296
General Notes on Defining Addressing Areas 307

290
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Creating a Modbus TCP/IP Server in XPSMFWIN

Overview
For communication with a HMI Magelis you first of all have to create a
Modbus TCP/IP server in the XPSMFWIN (ELOP Il) programming software. To
create a new Modbus TCP/IP server, add a Modbus Slave to the resource of your
choice in XPSMFWIN as shown below.

Prerequisites

Before you can add a Modbus Slave the following steps have to be performed as a
prerequisite.

Start XPSMFWIN from Safety Suite.

Create a new project in XPSMFWIN.

Create the required program in the Project Management area of XPSMFWIN.
Define the required hardware in the Hardware Management area of
XPSMFWIN.
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Creating a New Modbus Slave

To add a Modbus Slave proceed as follows:

Step

Action

1

Within the Hardware Management window open the project tree as shown
below and select the resource you wish to have as Modbus TCP/IP server (e.g.

PLC2

" ELOP Il Factory Hardware Management

Project Ecit
E'%E Advanced Project

= ‘ Configuration
Bﬂ (2)PLC2

Signals  Online

' -£5 Remote 1/0

-] 3y PLCH

{Z(0) xPSMIF 40

Windows Help

Right-click on the item Protocols of your resource (PLC2) and select New —
Modbus Slave from the context menu.

'E ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

E‘?E Advanced Project
= ‘ Configuration
o] @PLez
- -qIF Program 2

C 2{Ee
a8 EOL

: :'Pr
‘ r- P
MR
6=

D @ Programming Terminal

=-

~ MCP Configuration

Copy
Paste

Delete
Print...

Properties

= HH-Network_1
——

e
[New i

[HIP EthemetiP
ﬁ; Interbus Master
M Modbus Master
hadbus Slave
Profibus DP Master
< Profibus dp Slave
SendReceive aver TCP
SNTP Client
SNTP Server
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Step

Action

To assign properties to this new Modbus slave right-click on Modbus Slave and
select Properties.

= ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

E"%E Advanced Project
= ‘ Configuration
c-fy] (2 PLC2
b - -4IE Program 2
' - {7 Protarnls
" Connect Signals

Valiclate

New »

% Import »
L Pro Export >
- 1 Pre copy
. 1Re Paste

E 0 pelete

= Programmil

Print...

——1 e
Sl Poreies |

- _MCP Configuration

Result: The Modbus Slave Properties dialog box will be displayed.

Area to Read Function Codes 1 and 3 [Export Area (compatible to H51¢)) [E2
Area to Read with Function Gade 23 Import Area [+
oK Cancel Apply Help
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Step Action

4 In the General tab of the Properties dialog box you do not have to change the
settings for the parameter Area to Read Function Codes1 and 3 because the
function codes 1 and 3 are best read from the Export area (output area) and the

function 23 is not supported by Magelis.

gl /Configuration/PLC2/Protocols/Modbus Slave M =]

Freato Read Function Codes 1 and 3
Area to Read with Function Code 23

[Export Area (compatible to H51¢) E2
[Import Area [

OK | Cancel ‘ Apply ‘ Help ‘

In the Serial Interfaces tab of the Properties dialog box you do not have to
change the default settings.

i /Configuration/PLC2/ProtocolsiModbus Slave M=l

General | ' Serial Interfaces ] TCP and UDP Ports | CPUICOM |
Interface | none 2
Slave Address K
Baud rate (bps) [ 57600 [+]
Parity [ Even [+]
Stop Bits | Standard [+]
Number of icle chars |5

oK ‘ Cancel | Apply ‘ Help |

In the TCP and UDP Portstab of the Properties dialog box activate the check
boxes Enable TCP and Enable UDP

K /Configuration/PLC2/Protocols/Modbus Slave Hi=l
N Np = = o - - = = = - = > N
General | Serial Interfaces } TCP and UDP Ports | CPU/COM |
Enable TCP N
TCP Port 502
Maximum number of TCP connections &
Enable UDP W'
UDP Port 502
OK Cancel Apply ‘ Help
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Step Action
7 In the CPU/COM tab of the Properties dialog box you do not have to change the
default settings. The refresh rate should be as fast as possible.
il /iConfiguration/PLC2/Protocols/iModbus Slave M=
General W Serial Interfaces \| TCP and UDP Ports \| . CPU/COM 1\
Refresh Rate (ms) [0
Within one cycle N’
OK ‘ Cancel Apply Help

8 Click Apply and OK to confirm.
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Defining Input / Output Signals

Overview

Define the required signals which will be used by the HMI Magelis for reading /
writing data.
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Connecting Signals
To define input / output signals proceed as follows:
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Step Action
1 To define the signals which you require read or written to, right-click on Modbus Slave and select
Connect Signals from the context menu.
'5 ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help
E‘%E Advanced Project
[ ‘ Configuration
- ol P
Lo -IE Program 2
©o - ] Protocols
- el Comnect Signals |
\ _ (0) XPSME 40 Valiclate
C-Ped] @ P New
! *- ALE Pragram 1 Mt
' + - {7 Protocols et
. »£9Remoie o CopYy
Z TEl0 xPsmr 40 Paste
© = Programming Terminal ~ Delete
[ HHNework 1 Print...
- _MCP Configuration %
Result: The Signals Connections dialog box will be displayed.
ation { [2] PL
Mew Signal ‘ Delete Signal 1 Meww Offsets | Help ‘
Inputs | Output ]
Mame |TVD‘3 ‘S\ze ‘OWSEI ‘S\gna\
Total size: 0 bytes 4
Note: The Signals Connections dialog box has 2 tabs, Inputs and Outputs. The Inputs tab defines all
inputs from the HMI Magelis. The Inputs area is where the HMI Magelis writes data to. The Outputs tab
define all outputs to the HMI Magelis. The Outputs area is where the HMI Magelis reads data from.
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Step

Action

Additionally open the Signal Editor from the Signals menu to create input / output signals as follows:
In the menu bar of the Hardware Management click on Signals — Editor.

Project  Edit  Signals Onlne Windows Help

ELOP Il Factory Hardware Management

[} -T2 Basic C
=l —‘ Col

E"E Export with Filter
L 0 Export Signal List

Import Signal List
Print Signal List
Print Cross References

Delete Cross References of Logic

Click on New Signal and create new signals within the Signal Editor.

Signal Editor

MNew Signal ‘ Delzle Signal \| Help \|

[=1[8] X]

New Signal e

Retain

Const

Descriptian

Init Value

1 Signal_ BOOL

2 Signal_2 BOOL

A

Rename the new signals, assign the signal type as required and create a description for each signal.
Note: All signals can also be created using an Excel file and can be imported to XPSMFWIN (ELOP I1).
For further information please refer to the chapter Importing and Exporting Signals in the XPSMFWIN

Software Manual.
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Step Action
5 Arrange the Signal Editor and the Signal Connections windows next to each other (side by side) on your
desktop.
Signal Editor
New Signal ‘ Delete Signal Help 1
MName Type Retain Const  Description | Init Value ﬂ
1 |Tue BOOL 1
2 call BOOL 1
3 ool BOCL 1
A E GO0L 1
T BOOL 1 -
5 loab BO0L _-r:'wnnerl il
7 ok BOOL New Signal | Delete Signal ‘ Mew Offe
8 |Busemor BYTE npuis | Oulput i
9 iod_Waslor_Siae BYTE Al Mame  [Type |Seze |Ofsel  [Signal
10 [Wod_Master_activation BYTE ™ ; cot  BOCL I lo coll
— = coi2 [BOOL [ lcoll?
11 [Modbus Slave State BYTE w3 [Real REAL & |2 Redl
12 [Modbus Slave adtivation contrl | BYTE j',il Real? |REAL |4 5 Real?
13 [Wodbus slave stals? BYTE | o 5 |Real3 |REAL [4 10 Reald
14 |activation state 2 BYTE [Total size: 14 bytes
15 Joutt INT e
16 ouz INT 3
17 |ouB INT 6
18 |outd T 9
19 |Real IREAL E00.0
20 |Real2 Rl 5002
21 |Real3 REAL 7002
22 |Signal_3 USINT 2
23 |STBinput1 WCRD
el o &
; >
v
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Step Action
6 Select from the Signal Editor the signals you wish to transfer to the Modbus Slave Input / Output tab and
drag and drop the signals into Inputs and Output tabs of the Signal Connections dialog box:
7 After you have inserted all required signals, select the New Offsets tab.

The offsets are the %MW address areas used by the Premium PLC (or any other Modbus device) to read
from and write to.

The address parameters are automatically set by selecting the New Offsets tab:

MNew Signal ‘ Delete Signal W New Offsets ‘ Help ‘
Inputs Output
Mame Type Size Offset Signal

1 |coil BOOL |1 0 coill
2 |coil2 BooL |1 1 coilz
3 [Real REAL |4 2 Real
4 |Real2 REAL |4 3 Real?
5 [Real REAL |4 10 Reald
Total size: 14 bytes Y
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Creating Signals

The creation of signals is done in the Hardware Management window.

Step Action
1 In the menu bar of the Hardware Management click on Signals — Editor.
EJ ELOP Il Factory Hardware Management
Project  Edit  Signals Cnline  Windows Help
[=} -F= Basic C
= -‘ Col
) EF’E Export with Filter
" B Export Signal List
’ Import Signal List
Print Signal List
Print Cross References
Delete Cross References of Logic
2 Click on New Signal and create 3 signals.
|
Signal Editor HEE
|
MNew Signal | Delste Signal \| Help \‘
MName Type Retain | Const Description Init Value
1 Input_1 BOOL Input T AND
2 Input_2 BOOL Input2 AND
e Output BOOL Output AND
3 Rename the signals and create a description for each.
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Connecting Signals to Logical Program

Step Action
1 Minimize all programs which are running except the Hardware Management and Project Management
window.
2 On the Windows task bar select Tile Windows Horizontally.

Adjust Date/Time

Cascade Windows

Tile Windows Horizontally

Tile Windows Vertically

Minimize All Windows
Undo Tile

Task Manager...

Properties

3 Select the signal from the Signal Editor in the Hardware Management and drag the signal to a free
space in the Project Management window.
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Step Action
4 Repeat until all 3 signals are in the Project Management.
Result:
@ ELOP Il Factory Project Management
Project Object Edit Window Tool Help
=1 | [ T 2 7
DEl] B EmE A B ] [ 3G
PROJ [POU[TYPE |
B 4 Basic Configuration
BH CFB Input_1 Output
E.EI‘ Configuraton \,:Euuﬁ AND e oLunSuut AND
B N Personal Library i 2
B - = Input 2 AND
' Bk Resource
.| H Typelnstance
Bl StandardLibs
E-¥ Data Type
= N EC61131-3
. B9 Bistable
. B9 Bisir
' . HAND
' | NOT ‘ < |
' . FOR
| Page n7[n2 | page no Pos
ELOP Il Factory Hardware Management
Project  Edit  Signals  Online Windows Help
B -Bs Basic Configuration Signal Editor
Bl Gonfigurafion New Signal Delfle Help |
8 Programming Terminals Mame | [Type |RelainfConst | Descrplon [ Init\Value
~-MCP Canfiguration T [nput [/ [BOOL Input 1 AND
2 |lnpu 2 BOOL] Input 2 AND
3 |ouput ——B00L Output AMD
084112008 11:29:52.144, Info: ELOP Il Factory Hardweare Yersion: 8.32.0
08/11/2008 11:22:52.254, Info: customn.dll, Version: 8.32.0 ELOP Il Factory English
Minimize the Hardware Management and maximize the Project Management window.
To connect the signals to the AND gate: Left-click on a node of the AND function block, press and hold the
left mouse button and drag to a signal.
7 The program is now complete, use the save button to save the program, and close the program after
saving.
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Creating Program Connection to a Resource
The following steps show the procedure to delete the type instance and assign the

program.
Step Action
1 Delete the default type instance from the resource by clicking on Typelnstance
and press DEL (delete).
2 Right-click on Resource and select New — Program Instance... to attach your

configuration from the personal library folder.

PROJ |Pou [ree ||

B4 Basic Configuration
B8 CFB
B 4 Configuration
| B N Peraonel Library
L o Program 1
B mﬂu—

Egd Standard 8§en -
B Dala” ine-Simulation

BN [ECH1 Walchpages
N ECBT

Code Generation
Control-Panel
Online-Test

Object Cirl+h

v Show as Folder

Show as Instance Tree Type Instance
Rescan Tesk

Match Data Global Variable
Match Global Variable e
Print Library

Table of Cantents Stuct Folder
Cross-Refernces Y Link
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Step Action
3 From Personal Library select Program 1.
4

When the program instance is connected a purple | can be seen attached to the
Resource.

PRO. UPOU mee | |

5- 4 Basic Configuration
N CFB
Ca Configuration
+ B9 Personal Library
- A Program 1
Co-RE

.- Program 1
EaN StandardLibs
™ Data Type
BN EC11313
“HECETI1-3_E)

Now the logical program is connected to the resource (however the hardware
type is not defined).
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General Notes on Defining Addressing Areas

Overview
The following paragraphs provide general information on defining addressing areas.

Data Transfer Size
Data exchanged between XPSMF and Premium PLCs is packed in packets with the
minimum data size of Word (2 bytes).

You can convert those signals that are smaller than 2 bytes (BOOLEAN, BYTE, SINT,
USINT) into 1 Word, e.g. by putting 16 Boolean signals together, in the Project
Management window. This reduces network load as well as the PLCs cycle time.

Make sure that there is always an even number of bytes within the Modbus Signal
Connections window. If necessary, use packing signals.???

The size of the signals in the Modbus Signal Connections window is represented
in bytes.

Data Types and Sizes
The following table lists the data types and their sizes:

Data Type Size
BOOLEAN 1 byte
BYTE 1 byte
USINT 1 byte
SINT 1 byte
INT 2 bytes
UINT 2 bytes
WORD 2 bytes
DWORD 4 bytes
DINT 4 bytes
REAL 4 bytes
UDINT 4 bytes
LREAL 8 bytes
TIME 8 bytes

For the 1 byte signals it is recommended to use packing signals but not
obligatory.???
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Example of Packing Signals

The graphic below shows an example of packing signals:

onn

w= Packed in 1 word

= Packed in 2 words

New Signal ‘ Delete Signal \| New Ofsets W Help ‘
Inpuls Qutput
Narme Type Size Offset Signal
1 [coill BooL T [0 coill
2 |col2 BOOL 1 _/ 1 coil?2
3 |Real REAL 4 2 Real
4 |Real? REAL 4 6 Real?
5 |Real3 REAL T Real3

® Packed in 2 words
= Packed in 2 words

[Total size: 14 bytes

A

The offset address area is stored in bytes.The HMI Magelis terminal must therefore
read the following address areas when requesting the 5 signals of the above

example
Signal Address Area Index No. of Words Transferred
coill 0 half word for transfer of Boolean
(BOOL) (packed with second Boolean signal)
coil2 1 half word for transfer of Boolean
(BOOL) (packed with first Boolean signal)
Real 2 2 Words for transfer or Real (indexes 2
(REAL) and 3)
Real?2 4 2 Words for transfer or Real (indexes 4
(REAL) and 5)
Real3 6 2 Words for transfer or Real (indexes 6
(REAL) and 7)

Note: Make sure to have an even number of Boolean signals in the Signal
Connections window. If you have an uneven number of Boolean signals, insert an
additional Boolean signal for correct data sequencing.

Verifying Addressing Areas with Online-Test Function

To verify that the signals you configured are read from / written to the correct
address, use the Online test function of XPSMFWIN. We recommend to carry out a
full test plan to help to ensure that data is transferred correctly.

When you start creating your program, attempt only to send and receive 1 signal in
each direction. Test the functions and add the remaining signals when everything
works as required.
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Finishing Address Configuration

After you have completely configured the program, close the dialog boxes (Signal
Editor, Signal Connections) and code generate your complete project within the
Project Management window of XPSMFWIN.

Communication Signals Received from the HMI Magelis Terminal

You can use the communication signals which have been received from the HMI
Magelis terminal within the users program by dragging them from the Hardware
Management dialog box into the Project Management dialog box. For more
information on this procedure see the XPSMFWIN Software Manual.

Communication Signals Read by the HMI Magelis Terminal

Signals which are being read by the HMI Magelis terminal can come from the user
program or from system signal areas such as the CPU dialog box of each
Safety PLC / Remote 1/O.
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17.2 Vijeo Designer Configuration

Overview

This section describes Vijeo Designer configuration of an HMI Magelis terminal for
communication with XPSMF Safety PLCs.

What's in this Section?
This section contains the following topics:

Topic Page
Configuring the Modbus TCP/IP Connection in Vijeo Designer 311
Configuring Variables in Vijeo Designer 313
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Configuring the Modbus TCP/IP Connection in Vijeo Designer

Overview

For communication with a HMI Magelis terminals you first of all have to configure the
Modbus TCP/IP Connection in the Vijeo Designer programming software.

Configuring the Modbus TCP/IP Connection
To configure the Modbus TCP/IP connection proceed as follows:

Step Action
1 Start Vijeo Designer and create a new project.
2 Define the Magelis HMI terminal and IP configuration using the project wizard.
3 Define the relevant configuration for the HMI Magelis terminal (the required

display design for the project).

4 Create a new Modbus TCP/IP connection by selecting New Device Driver from
the Vijeo Designer Navigator. Enter Modbus TCP/IP as name for this
Modbus TCP/IP connection.

Result: The new Modbus TCP/IP entry will be displayed in the Navigator as
subnode of 10 Manager.

5 Right-click on the item ModbusEquipment01 of the new Modbus TCP/IP entry:
Navigator X
z
3 Project

= ] Target!
E|- -H[,] Graphical Panels
;—1 Panel
- D_IPopup Windaws
- [PApplication Scripts
_®Data Files
- @7 Languagss [Language]
—%Resoume Library
1] Security

-8 plamms

- E Recipes

Dala Logging
- 5, 10 Manager

B’Lﬁ Madbus TCPIPOT
o il ModbusEquipment01

pEO

H 4:4

mE

Result: The Equipment Configuration dialog box will be displayed.
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Step Action
6 In the Equipment Configuration dialog box configure the following:
Equipment Configuration =
— Equipment Address..
IP Address [ @.- 0 . 0 . 0 |
Unit |D 255 =] 1255
— Communication Optimization
Preferred Frame Length |Maximum Possible - ‘
—|  IEC611313 Syntax
Addressing Mode |it-—t:-a€;ed (Default) - ‘
— Variables:
Double Word word order |High word first - ‘
ASCII Display byte order |L0w byte first v ‘
OK Cancel | Help |
IP Address: enter the IP address of the Safety PLCs you want to read data
from / write data to.
Unit ID: enter 255 for Modbus TCP/IP slave
Communication Optimization — Preferred Frame Length: select
Maximum Possible from the list
IEC611313 Syntax: select this checkbox
Variables — Double Word word order: select High word first from the list
ASCII Display byte order: select Low byte first from the list
7 Click OK to confirm and close the dialog box.
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Configuring Variables in Vijeo Designer

Overview
The paragraphs below describe how to define variables with Vijeo Designer.
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Configuring Variables
To configure the variables in Vijeo Designer proceed as follows:
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Step Action
1 In the Navigator dialog box select the Variables tab:
Mavigator = X
<mEN |2 E;mn = -

3[[] Sorted by Name, Filter = Filter by Vanahle Toolbar Features

@ ijeo-Manager F513 Project ! T8 Variables ; Toolchest
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Step Action
2 Right-click the Target1 entry to open the New Variable dialog box:
New Variable ‘-:E:’?
Basic Properties 1 Data Details W 10 Settings ‘ Data Scaling \‘ Alarm |
Variable Name: Description:
‘Input1 Bool |
Data Type:

‘Discrete hd Array Dimension: |0

Data Source: Sharing: ScanGroup:
7 Internal { None | ModbusEquipment01 z|
(@ External (" Read Only Dizviiee Hekiless:

[ %Mo |

|— Indirect Address

| 9]

(" Read /Wiite

OK | Cancel | Help |

In the New Variable dialog box create new variables for Boolean values (data type: discrete) and for real
values (data type: float).

o Variable Name: enter a name for the variable

e Data Type: select the data type (Discrete or Float from the list

o Data Source: select the option External

o Device Address: enter the address areas

3 Click OK to confirm and close the dialog box.
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Step Action

4 In the Variables tab of the Navigator dialog box the new variables will be displayed and you can now
attach them to various objects on the HMI panel:

MNawigator

X

- Sl

-

j- L DiscreteQ” [ %h1]
\ - A, FloaD1 [ %MF2]
.- L FloalD3 [ %MFG ]
- An Floal? [ %MF4]
L van [%h0 ]

g[[]i Sorted by Name, Filter = Filer by Variable Toolbar Features

@ Vijeo-Manager [ Project

Variables & Toolchest |

Settings on the Magelis terminal.

5 After you have completed the project, build the project and download it to the HMI terminal (make sure
that you have assigned the correct IP address to the Magelis terminal in the Offline tab Network

The HMI terminal can now read and write to the values of the Safety PLC.
Note: Check the consistency between values in both software platforms.
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Communication between Safety
PLCs and Advantys STB 1 8

Overview

The XPSMF Safety PLCs can be used to control non-safety Ethernet STB
Remote I/0. This chapter describes configuration of XPSMF Safety PLCs and
Advantys STB for communication via Ethernet (Modbus TCP/IP) using the following
2 software tools:

e Advantys programming software for creating the STB and the number of words
required for communication

o XPSMFWIN for creating a Modbus TCP/IP client and defining signals and
address areas form the STB to be read or written to

What's in this Chapter?

This chapter contains the following sections:

Section Topic Page
18.1 Advantys STB Configuration 320
18.2 XPSMFWIN Configuration 333
18.3 Troubleshooting 365
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18.1 Advantys STB Configuration

Overview

This section describes Advantys_STB configuration of an Ethernet STB Remote I/O
for communication with XPSMF Safety PLCs.

What's in this Section?
This section contains the following topics:

Topic Page
Hardware Configuration of Advantys STB 321
Accessing and Configuring Advantys STB via Web Server 325
Addressing in Advantys STB 328
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Hardware Configuration of Advantys STB

Overview

The first step in Advantys STB configuration is defining the available hardware in the
Advantys STB programming software.

Configuring Advantys STB Hardware
To configure the Advantys STB hardware proceed as follows:

Step Action
1 Open the Advantys STB programming software and create a new project.
2 Define the available hardware as in the example below:

w

© @ 0O

] F40 + Stb Master slave

(=F 18 Pica2a
EF =B Raill
F-B STBNIPZ212 -V 1 xx
b STRPOT3I00- V1 1 N S
r-X s1B0D03200- v 13 = = 7
B STRODEZI0 -V 1 xx = o
c-E STRXMP1100 -V 1 5 =
o O
Ethernet | NPT
& e
il Ee
@ oo
-
IE' Advartys
= Semmm .

NIM: communications interface
power supply for DIO

DIO modules

terminator

S WON =
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Step Action
3 Right-click the NIM module and select the command Module Editor from the context menu:
NP 2212 I
=l [S
o a5
= -] =
£ ElCE-
[
Ethernet | INPUT A A
[ ] = 2 Hel @Ee
—Hil=H] =
® e | @8 =
I[ f OUTPUT B BA
—HIll EIl E
He @
=e @
e @
0 &
05{) Cut
copy
Ij Paste
x Delete

>4 Module Edlitor ...

Result: The editor for the NIM module opens.
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Step

Action

The General tab of the editor indicates the maximum words available for communications between
Safety PLC and Advantys STB.

m STBNIP2212 - V 1.xx Segment:1 Slot: 1 Node ID: 127 ( 1/1/127)

. General W Parameters 110 Image W Diagnostics 1

NP ozel | Module information
Module name: STBNIP2212
Vendor code: 400005A
Vendor name: Telemecanique
Version: 1.

Ethemet Description:
® ) A
The STB NP 2212 iz & netwark interface madule for Ethemet (Modbus/TCP, standard version). =
® Thiz module can drive up o 32 1O modules

Maximum data image sizes for this module

?l [ 4096 words input (incluing HMI o PLC words)

— 403 including PLC to HMI worcls)
512 words HMIto PLC
512 words PLC to HM|
Advantys
[EI Remark
1 E A least one 'O module must be pressent in the island
A
Module Help OK Cancel Apply

|Displays general information about this module type.
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Step Action
5 Open the Parameters tab to set the number of words for communication:

STBNIP2212 -V 1.xx Segment: 1 Slot: 1 Node ID: 127 ( 1/1/127)

N .
General PIETETIES 1/0 Image ] Diagnostics 1 r Il zlerelintl
] Configure Run-time Parameters Max. node ID on the CANopen extension: |32 =
Data Item Name Configured Value User Defined Label

[=] MIM Parameter List
# Reserved Size (Words) of HMIto F 10 SAFETYPLCoSTB

@& Resenved Size (Words) of PLCto F |1 10 | STBlaSAFETYPLC

In the Reserved Size (Words) of HMI to PLC line enter the number of words to be transferred from the

Safety PLC to the Advantys STB.
In the Reserved Size (Words) of PLC to HMI line enter the number of words to be transferred from the

Advantys STB to the Safety PLC.
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Accessing and Configuring Advantys STB via Web Server

Overview

Communications with the Advantys_STB are performed via its web server. The
paragraphs below describe how to access the web server.

Accessing the Web Server

To access the Advantys STB web server proceed as follows:

Step

Action

1

Convert the MAC address of the NIM module into decimal format using a
scientific calculator (e.g. Microsoft Calculator).

Example:

MAC address of the NIM module: 00.00.54.11-EC.D9

Resulting IP address of the web server: 84.17.236.217 (with the first set of zeros
ignored)

Change the IP address of the programming terminal (PC) via Start — Control
Panel — Network and Dial-up Settings — Properties.

Set the IP address of your PC to an IP address similar to the web server, such
as 84.17.236.216, and use the subnet mask 255.0.0.0.

Open your web browser and enter the IP address of the Advantys STB web
server in the Address field.

Result: The Advantys STB web server will be displayed.

Hint: In case the Advantys STB web server does not open, refer to the Read
Help file of the NIM module.

Log into the Advantys STB web server:
User name = USER
Password = USER

Configuring Advantys STB

In the Advantys STB web server click the Configuration tab to configure your STB.
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Configuration tab of the STB web server

STB NIP 2212 - STANDARD

Role Name: No Rolename  IP: 192.168.0.200
Home Help

Properties ‘ Configuration ‘ Support ‘ Security ‘ Diagnostics

Configured IP
Configured SNMP
Master Controller

Master Configurator

Role Name

Reboot

The individual links provide access to different configuration pages:

Link Configuration to be performed

Configured IP Configure the IP address of the
Advantys STB.

Master Controller Configure the IP addresses of Modbus

master PLC’s or HMI terminals.

We recommend to configure IP addresses
for up to 3 master devices. It is technically
possible to define more master devices but 3
masters will then be assigned priority over
the remaining master devices.

Master Configurator Configure the IP address of the PC for
programming.

Role Name To use the configurations made here, set the
rotary switch on the NIM module to Internal.

Statistical Information and Troubleshooting

For statistical information and to get further information that may help solving
problems click the Diagnostics tab.
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Telemecanique

Properties ‘ Configuration ‘ Support ‘ Security ‘

Diagnostics tab of the STB web server

Role Name: No Rolename

Ethernet Statistic
Network Interface Module Registers
1/0 Data Values
Islanc Configuration

Island Parameters

Error log

STB NIP 2212 - STANDARD

IP: 192.168.0.200

Home Help

Diagnostics

The individual links provide access to different information pages:

Link

Information Provided

Ethernet Statistics

provides diagnostic information

Network Interface Module Registers

Set address and view information being sent
over Modbus TCP.

1/0 Data Values

provides all physical I/O information

Island Configuration

provides island statistics

Island Parameters

provides general information on STB island

Error Log

provides error information

EI00000000732 01/2010

327




Communication between Safety PLCs and Advantys STB

Addressing in Advantys STB

Overview

The paragraphs below describe how to configure address areas in the
Advantys STB configuration software.
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Configuring Address Areas

To configure address areas in the Advantys STB configuration software proceed as
follows:
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Step Action
1 In the Advantys STB configuration software click the ??? button:
File Edit View Island Online Option Window Help
~u i +. (=1 v b
SHOME S % =r B0 =BX v~ O
Bed @ Hel¢<apa@a=
X
1 F40 + St Master slave
=3 ﬁ Pia24
E} =pRail
+-B STBNIP2212 -V 1 3ot
F-B STBPOTIM00 -4 12w
F’E STRODO300 -V 1 xx NIP 2212 Dol 325 DO 705 )
+-X STBDDIRZ30- V 1.5 &
LB STRXMP100 -V 1 =
e
=1
Ethemet [NPUT | A B A B
® (o TEe = @
m HI I .
» He (He @
(=L @
i :
QuT-
|
E Ha @
Ha @
Oa @
Oa &
Advantys == " :
EI LOs Ha @
ietemcanique || Tr ] T 0 |
1127
Result: The I/O Image Overview dialog box will be displayed.
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Step

Action

The I/O Image Overview dialog box shows the areas the Safety PLC can read from / write to.

1/0 Image Overview E

Fieldbus Image 1 Modbus Image W

Input Data

Reg 15 (14 |13 |12 |11 |10 | @ 8 7 6 5 4 3 2
45392 - - - - - - - - - - - - -
45393 - - - - - - - - - - - - -
45394 - - - - - - - - - - - - -
45395 - - - - - - - - - - - - -
49488 |H-P|H-P |H-P |H-P |H-P |H-P |H-P | H-P |H-P |H-P |H-P |H-P |H-P |H-P |H-P

L I»

'
Rl = ==
RN =|=O

+
o
[«

Image:
Location:
Family:
Module:
Item:
Label:

Output Data

Reg 15 (14 |13 |12 |11 |10 | 9 8 7 6 5 4 3 2 1 o]
40001 - - - - - - - - - - - - -
44097 |P-H |P-H |P-H |P-H |P-H |P-H |P-H |P-H [P-H (P-H |P-H |P-H |P-H |P-H |P-H |P-H
44098 |P-H |P-H |P-H |P-H |P-H |P-H |P-H |P-H [P-H (P-H |P-H |P-H |P-H |P-H |P-H |P-H
44099 |P-H |P-H |P-H |P-H |P-H |P-H |P-H |P-H [P-H (P-H |P-H |P-H |P-H |P-H |P-H |P-H
44100 |P-H|P-H |P-H |P-H |P-H|P-H|/P-H|PH|P-H|P-H |P-H|P-H|P-H|P-H P-H|P-H|+»

L [»

Close

The Input Data section indicates the read area.

The Output Data section indicates the write area.

Calculate the address areas for the Safety PLC to be configured in XPSMFWiIn as follows.
From the original Advantys STB start address of the read / write area

® remove the 4 from the beginning

® subtract 1

Calculation Examples

The following table shows examples of how to access Advantys STB addresses
from Safety PLCs:

Advantys STB Address Safety PLC Address
read area: 45392 5391
read area: 45394 5393
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Advantys STB Address

Safety PLC Address

write area: 40001

0

write area: 44097

4096

332
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18.2 XPSMFWIN Configuration

Overview

This section describes XPSMFWIN configuration of an XPSMF safety PLC for
communication with Advantys STB.

What's in this Section?
This section contains the following topics:

Topic Page
Creating a Modbus TCP/IP Client in XPSMFWIN 334
Creating an Ethernet Slave in XPSMFWIN 340
Diagnostics using Input / Output Signals 346
Defining Input / Output Signals 349
Modbus Function Codes 353
Defining Input / Output Signals for Ethernet Slave 355
General Notes on Defining Addressing Areas 359
Address Areas of Advantys STB 362
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Creating a Modbus TCP/IP Client in XPSMFWIN

Overview
For communication with Advantys STB you first of all have to create a
Modbus TCP/IP client in the XPSMFWIN (ELOP Il) programming software. To
create a new Modbus TCP/IP client, add a Modbus Master to the resource of your
choice in XPSMFWIN as shown below.

Prerequisites

Before you can add a Modbus Master the following steps have to be performed as
a prerequisite.

Start XPSMFWIN from Safety Suite.

Create a new project in XPSMFWIN.

Create the required program in the Project Management area of XPSMFWIN.
Define the required hardware in the Hardware Management area of
XPSMFWIN.
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Creating a New Modbus Master
To add a Modbus Master proceed as follows:
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Step

Action

Within the Hardware Management window open the project tree as shown
below, select the resource you wish to have as Modbus TCP/IP client, right-click
on the item Protocols of your resource, and select New — Modbus Master from
the context menu:

]

ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help

E}-?S Modbus STB connection
[}‘ Configuration
j —-E [?1] Resource
j B—E 2] Mew Resource

. = Rﬂ‘ Valiclate —

RNl TNM EIP EthemettP

: EI[O e ﬁf Interbus Master

. E Paste :}g od :
te H: Delete !4:_ Modbus Slave
. E Print... M“gi* Profibus DP Master

. < Profibus dp Slave

' o E Properties % SendfReceive over TGP

. @ Programming Termima SNTP Client
&P

. E HH-Network SNTP Server
- -MCP Configuration
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Step

Action

2

To assign properties to this new Modbus Master, right-click on the Modbus
Master and select Properties from the context menu.

= ELOPII Factory Hardware Managemen
Project Edit Signals Online Windows Help

E"%g Advanced Project
E ‘ Configuration
cHg] @ PLC2
' ' " -4tk Program 2
© -9 Protarnls
™ Connect Signals

Rer \Validate
Bo New
E" (3) PLC Import
' L Pro Export
- £ Pre. copy
' = Re Paste
E '@(0) Delete

“t= Programmil

Print...

& progommi gy
TS e e

- _MCP Configuration

Result: The Modbus Master Properties dialog box will be displayed.

ﬂﬁ IConfiguration/Resource/Protocols/iModbus Mast.

| Geneial . cPUICOM |
Type |Modbu5 Master
Name [Modbus Master
Description |
Enable TCP gateway I
TCP server port |502
Maximum number of TOP connectons as server |5
Enable TCP gateway [
TCP server port |502
Description |3

OK Cancel Apply ‘ Help
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Step

Action

You do not have to change any settings of the Modbus Master Properties. Just
click OK to confirm and close the dialog box.
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Creating an Ethernet Slave in XPSMFWIN

Overview

For the Modbus Master you have to create and configure Ethernet Slaves in
XPSMFWIN as described in the following.
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Creating New Ethernet Slaves
To create and configure a Ethernet Slaves proceed as follows:
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Step

Action

Within the project tree click the plus sign in front of your new Modbus Master
protocol to view the Ethernet Slaves folder:

£ ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

B2 Modbus STB connection
Q‘ Configuration
; El [21] Resource
' E—EI [2] New Resource
=g [ Protocols

£} 43 Modbus Master_1

B i Ethernet Slaves

: ("1 Remote 110
' L JIT Typelnstance
. EHE)01 XPSMF 40
) com
=) cpu
i~ [ m1o1o 1212/ D10 12012
- D_]Z [2]1 DIO 1212 DIO 12112
@ Programming Terminal
= HH-Network_1
: -MCP Configuration
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Step

Action

2

To assign properties to the Ethernet Slave (which will be the STB), right-click on
Ethernet Slaves and select New — TCP/UDP Slave from the context menu.

!E ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

£} P2 Modbus STB connection
[T}‘ Configuration
. * [21] Resource
' E—ﬂ [2] New Resource
=8 [ Protocols
£} i Modbus Master_1

BRI i Ethernet Slaves R — T
' : -[C ] Remote 11O New > e TCPLIDP
' * - JIF Typelnstance Copy
=HZ) (0] XPSMF 40 Paste
: @ COM Delete
v @ CPU Print...
- B mootznaootan —————
' N Properties
< Breocizmzooe 2|

v g Programming Terminal
- |- HH-Network_1

Result: The properties dialog box of the TCP/UDP slave will be displayed.
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Step Action
3 In the properties dialog box of the TCP/UDP slave perform the following settings:
ﬁ I Configuration / NewResource / Protocols / Modbus...
Type [ TCP/UDP Slave
Name [ TCP/UDP Slave_1
Description [
IP Address [0 . 0 0
Port [ 502
Type of communication I[P protocol [TcP ﬂ
TCP connection only on demand —
Master-slave data exchange [ms] | 1000
Maximal number of retries | 0
Receive Timeout [ms] | 1000
OK | Cancel ‘ Apply ‘ Help |

In the Name textbox enter a name for your TCP/UDP slave.

In the IP Address textbox enter the IP address of the STB NIM.

The remaining parameters do not require any modifications for initial

configuration.

Click OK to confirm your settings and to close the dialog box.
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Diagnostics using Input / Output Signals

Overview

Define the required input / output signals which will be used by the Safety PLC for
diagnostics on the Modbus master and the TCP/UDP slave.
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Defining Modbus Master Signals
To define input / output signals of Modbus master proceed as follows:

Step Action

1 To define input/output signals on the Modbus master for diagnostics of the Safety PLC, right-click on
Modbus Master and select Connect Signals from the context menu.

%= ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help
=] TE Modbus STE connection
B.‘ Configuration
' [21] Resource
! Elﬂ [2] New Resource
cr [ IProtocols
0%

' ‘ [}-[ ] Ethernet Slaves
! - - Wx TOPIUDP Slay

Validate

. ' -[IRemote 110 ey b
. - - I Typelnstance Import 3
 3{[F0] XPSMF 40 Export »
- 1-f] com —
. B Copy

- © [ cpu

' Paste

F [ D0 12020010 1242
- Brpioo12n2001242 | Delete

- g Programming Terminal Print...
- EE HH-Network_1 Properties
*MCP Configuration

Result: The Signal Connections dialog box will be displayed.

2 In the Signal Connections dialog box define Inputs and Outputs for diagnostics information from
Modbus master in the respective tabs:

Help

Inputs W Outputs |

Name Type Signal
1 | Modbus Master Buserror  [BYTE
2 Modbus Master State BYTE

Defining Ethernet Slave Signals
To define input / output signals of Ethernet slave proceed as follows:
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Step Action

1 To define input/output signals on the Ethernet slave for diagnostics of the Safety PLC, right-click on
TCP/UDP Slave and select Connect Signals from the context menu.

ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

ETE Modbus STB connection

E}.‘ Configuration

! [21] Resource

! E—E [2] New Resource

= [_IProtocols

! F} -l Modbus Master_1
: ' E} -[ 7Ethernet Slaves
' ' - - D

' ws Connect Signals
o Remoteio  Comnect Signals__
' Validate
¢ -3If Typelnstance
X New
(- [B)[0] XPSMF 40 it S
@ cOM Import >
. @ CPU Export 3
CEemoorziooizi
. Copy
- [ oo 120200 1202 .
aste
- % Programming Terminal
-5 HH-Network_1 Dretliic
* “MCP Configuration Print...
Properties

Result: The Signal Connections dialog box will be displayed.

2 In the Signal Connections dialog box define Inputs and Outputs for diagnostics information from
Ethernet slave in the respective tabs:

Inputs ] Outputs |

Name [Type  [Signal [
1 [Modbus Slave State BaE ] |
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Defining Input / Output Signals

Overview

Define the required signals which will be used by the Advantys STB for reading /
writing data.

Defining Modbus Input / Output Areas
To define Modbus input / output areas proceed as follows:
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Step

Action

1

To define the signals which you require read or written to, right-click on Modbus Master and select

Connect Signals from the context menu.

Project Edit Signals Online Windows Help

= ELOP Il Factory Hardware Management

E?E Modbus STB connection
E‘ Configuration
: &l [21] Resource
: E-E [2] New Resource
B} [IProtocals

E}-[ " Ethernet Slaves
S hE TCPIDP Slav
I e New
:-(1Remote I/0
B-[Z0] XPSMF 40 Export
) com
=) cpu
i+ [ oo 12r2iDi0 12012

Copy

Paste

@ Programming Terminal Print...

- -MCP Configuration

e [l
B s Modbus Master_t Connect Signals

Validate

*-J|F Typelnstance Import

e moo 12200 1212 Delete

EB HH-Network_t Propeties

Result: The Signal Connections dialog box will be displayed.

uration / [] PL

‘ Delste Signal 1 Mew Offsets

| Hep

Inputs | Output ]

Name |Type ‘S\ze

‘Oifsel

‘S\gna\

Total size: 0 bytes

A

Note: The Signal Connections dialog box has 2 tabs for defining Inputs from the Advantys STB (Safety
PLC reads Advantys STB data) and Outputs for defining outputs to the Advantys STB (Safety PLC writes

data to Advantys STB).
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Step

Action

Additionally open the Signal Editor from the menu bar of the Hardware Management by clicking Signals
— Editor to create input and output signals.

ELOP Il Factory Hardware Management

Project  Edit  Signals Onlne Windows Help
[=} -F= Basic C
=l —‘ Col

E"E Editor with Filter
L 0 Export Signal List

Import Signal List

Print Signal List

Print Cross References

Delete Cross References of Logic

In the Signal Editor click on New Signal to create new signals. Rename each signal and assign the
appropriate signal type.

Signal Editor M=l

MNew Signal | Delete Signal W Help W

Narme Type Retain Constant Description Init Walue
1 Signal 1 BOOL
2 Signal_2 BOGL

A

Note: You can also create all signals in an Excel file and import this into XPSMFWIN. For further
information see the XPSMFWIN Software Manual.
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Step Action
4 Arrange the Signal Editor and the Signal Connections dialog boxes next to each other (side by side) on
your desktop.
] M=l E3| B signai Editor M=RE
Help | ‘ New Signal \‘ Delete Signal \| Help \|
\
Inputs | Output | Narme lype  |Ret |Con. |Descri |InitValu
Name Size |Offset 1__{Busemar BYTE
| [ModbusiasterBuserror  [BYTE  [Buserror 2 _IWod_Master_STale BYTE
2 | Modbus Master State BYTE  [Mod_Master_STate 3 |Mod_Master_activalion BYTE
4 [Modbus Slave State BYTE
5 |Modbus Slawe actvalion Conirol pYTE
6/ [Modbus slave slate? BYTE
4 |[T_|Rea REAL £000
8 |Real2 REAL 5002
L] . Bf=1 B3| (s = 7002
_ fep ) . 10 [5TBinput1 ORD
Inputs | Output | 11 [5TBinpu2 ORD
Name size | Offset 12 |STBinput 1 ORD
1 odbusSlave aalivalion centrol [BYTE [ModbusSlave activation control | |13 |STB input2 ORD
14 |Signal 3 ORD
15 [Signal_3 oTD
16 |Signal 3 JJSINT 2
7
5 Select from the Signal Editor the signals you wish to transfer to the Modbus master / slave and drag and
drop the signals into the Output tab of the respective Signal Connections window.
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Modbus Function Codes

Overview

Since the Advantys STB does not support all Modbus function codes you have to
define those function codes suitable for communications between the Safety PLC
and the Advantys STB.

Supported Read Function Codes

The following read functions can be used in communications between the
Safety PLC and the Advantys STB:

e Read Holding Registers (3)

Supported Write Function Codes

The following write functions can be used in communications between the
Safety PLC and the Advantys STB:

e Write Single Register (6)
o Write Multiple Registers (16)

Supported Read/Write Function Codes

The following read functions can be used in communications between the
Safety PLC and the Advantys STB:

e Read/Write Holding Registers (23)

Overview of Supported Function Codes

The following functions codes are compatible between the Safety PLC and the
Advantys STB:

Modbus Command Valid Range Max. No. of Words per
Function Code Message
3 Read Holding Registers (4x) 1-9999 125
6 Write Single Register (4x) 1-5120 and 9488-9999 1
16 Write Multiple Registers (4x) 1-5120 and 9488-9999 100
23 Read / Write Multiple Registers (4x) | 1-5120 and 9488-9999 100 (write)
1-9999 (read) 125 (read)

Selecting Function Codes for Communications

To select the required Modbus functions for communications between he Safety
PLC and the Advantys STB proceed as follows:
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Step Action
1 Right-click on TCP/UDP Slave and select the command New:
ELOP Il Factory Hardware
Project Edit Signals Online Windows Help
= %E Modbus STB connection
Et ‘ Configuration
EE‘ [21] Resource
' . NewProgram Type
B 5 Protocols
e, NM;? Modbus Master_1
1 ] ] Ethernet Slaves
- M Connect Signals
Y - Ml Modbus Slave
o T Validate
' [01XPSMF 40 Import , M= Read Discrete Inputs
’ [2] NewResource Export » M= Read Holding Registsrs
" @ Programming Terminal M= Read Input Registers
S Copy oRD
’E HH-Network_1 Paste CP)‘I;':'_ Read Write Holding Registers
- _MCP Configuration Delete M= Write Multiple Coils
Print... g‘l;E Wirite Multiple Registers
: M= Write Single Coil
Fm"tles—-gk? Wiite Single Register
Result: A list of Modbus function codes will be displayed.
2 From the list of Modbus function codes select those you want to use. Make sure to select only those that
are supported by the Safety PLC as well as the Advantys STB as indicated in the above table.
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Defining Input / Output Signals for Ethernet Slave

Overview

Define the required input / output signals which will be used by the Advantys STB
for data exchange with the Ethernet slave.

Modbus Slave Input / Output Areas
To define input / output signals for Modbus slave proceed as follows:
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Step Action
1 To define the signals which you require read or written to, right-click on TCP/UDP Ethernet Slave and
select Connect Signals from the context menu.
E ELOP Il Factory Hardware Management
Project Edit Signals Online Windows Help
E‘%E Modbus STB connection
= ‘ Configuration
E\E [21] Resource
- NewProgram Type
[Z} {5 Protocols
=3 NMQ: Modbus Master_1
= &I Ethernet Slaves
N .
' M 7S Connect Signals
; 'Mé Modbus Slave Validate
* - £ Remote 1/0 =
T2 101 XPSMF 40 = g
f [2] NewResource Import >
L Export »
. &= Programming Terminal .
—=
E- = HH-Network_1 Paste
- _MCP Configuration Delete
Print...
Properties
Result: The Signals Connections dialog box will be displayed.
Signal Conneciic 2
Mew Signal ‘ Delete Signal \| Meww Offsets Help ‘
Inputs | Output ]
Name |Type ‘S\ze ‘Oifset ‘S\gna\ |
Total size: 0 bytes 4
Note: The Signals Connections dialog box has 2 tabs for defining Inputs read from the STB (Safety PLC
reads Advantys STB data) and Outputs written to the STB (Safety PLC writes data to the Advantys STB).
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Step

Action

Additionally open the Signal Editor from the menu bar of the Hardware Management by clicking Signals
— Editor.

ELOP Il Factory Hardware Management

Project  Edit  Signals Onlne Windows Help
[} -T2 Basic C

B N ——

) EI__E Editor with Filter
-2

Export Signal List
Import Signal List

Print Signal List

Print Cross References

Delete Cross References of Logic

Arrange the Signal Editor and the Signal Connections dialog boxes next to each other (side by side) on
your desktop.

4 Signal Editor
| | MewSignal | Delee Signal | Help

Name Type |Ret. |Con. |Descri |InitValue Z
1 |Tue BOO 1
2 |caill BOO 1
3 |eoil2 1
4 |coil3 Boa | 1
5 |coild BOO 1
6 |coib BOO g guraton/{21] elf..
7 |col6 BOO MNew Signal | Deleie Signal | New Ofisets | Help
8 |Buserror BYTE Input | Outputs
9 |Mod_Master_STate BYTE Name |Type Size |Offset |Signal
10 |Mod_Master_activation Out | BYTE 1. 0il1 BOOL 0 coill
11 |Modbus Slave Slate BYTE *coilZ BOOL 1 coil2
12 [Madbus Slave activation Con- |BYTE ’*Real REAL 2 Real
13 |Modbus slave state2 BYTE Real2 |REAL [3 Real2
14 |activation slate? BYTE %Reals REAL 10 Reald
12 zig :m ; fotal size: 14 bytes
17 |out3 INT 5 _
18 |oud i
19 |Real REAL 500.0
20 |Real2 AEALY 500.2
21 |Reald HIEAL 002
22 |Sigal 3 LISIM &
23 |STBinput1 WOR
24 |STBinput 2 WOR. L
IR [CTR it 10 VWMD) ¥
L4 \ L»]

4
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Step Action

4 Select from the Signal Editor the signals for the relevant read/write data transfer to the Advantys STB and
drag and drop the signals into the Output tab of the Signals Connections window.

5 After you have inserted all required signals, select the New Offsets tab.

The offsets are the %MW address areas used by the Safety PLC (or any other Modbus device) to read
from and write to the STB.

The address parameters are automatically set by selecting the New Offsets tab:
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General Notes on Defining Addressing Areas

Overview
The following paragraphs provide general information on defining addressing areas.

Data Transfer Size
Data exchanged between Safety PLCs and Advantys STB is packed in packets with
the minimum data size of Word (2 bytes).

You can convert those signals that are smaller than 2 bytes (BOOLEAN, BYTE, SINT,
USINT) into 1 Word, e.g. by putting 16 Boolean signals together, in the Project
Management window. This reduces network load as well as the PLCs cycle time.

Make sure that there is always an even number of bytes within the Modbus Signal
Connections window. If necessary, use packing signals.???

The size of the signals in the Modbus Signal Connections window is represented
in bytes.

Data Types and Sizes
The following table lists the data types and their sizes:

Data Type Size
BOOLEAN 1 byte
BYTE 1 byte
USINT 1 byte
SINT 1 byte
INT 2 bytes
UINT 2 bytes
WORD 2 bytes
DWORD 4 bytes
DINT 4 bytes
REAL 4 bytes
UDINT 4 bytes
LREAL 8 bytes
TIME 8 bytes

For the 1 byte signals it is recommended to use packing signals but not
obligatory.???
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Example of Packing Signals
The graphic below shows an example of packing signals:

Conn

New Signal ‘ Delete Signal \| New Ofsets W Help ‘

Inputs Output

Mame Type Size  |Offset Signal

1 [coill BOOL AT \ 0 coill o Packed in 1 word
2 |col2 BOOL 1 _/ 1 coil?2 - rackedin T wor
3 [Real REAL 4 2 Real m= Packed in 2 words
4 |Real REAL 3 Real2 ®= Packed in 2 words
5 |Real3 REAL 474 10 Reald = Packed in 2 words
[Total size: 14 bytes A

The offset address area is stored in bytes.The Premium PLC must therefore read
the following address areas when requesting the 5 signals of the above example

Signal Address Area Index No. of Words Transferred

coill 0 half word for transfer of Boolean (packed with
(BOOL) second Boolean signal)

coil2 1 half word for transfer of Boolean (packed with first
(BOOL) Boolean signal)

Real 2 2 Words for transfer or Real (indexes 2 and 3)
(REAL)

Real?2 4 2 Words for transfer or Real (indexes 4 and 5)
(REAL)

Real3 6 2 Words for transfer or Real (indexes 6 and 7)
(REAL)

Note: Make sure to have an even number of Boolean signals in the Signal
Connections window. If you have an uneven number of Boolean signals, insert an
additional Boolean signal for correct data sequencing.

Verifying Addressing Areas with Online-Test Function

To verify that the signals you configured are read from / written to the correct
address, use the Online-Test function of XPSMFWIN. We recommend to carry out
a full test plan to help to ensure that data is transferred correctly.

When you start creating your program, attempt only to send and receive 1 signal in
each direction. Test the functions and add the remaining signals when everything
works as required.
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Finishing Address Configuration

After you have completely configured the program, close the dialog boxes (Signal
Editor, Signal Connections) and code generate your complete project within the
Project Management window of XPSMFWIN.

Licensing
Ensure that you have a valid Modbus Client license.

Communication Signals Received from the Premium PLC

You can use the communication signals which have been received from the
Advantys STB within the users program by dragging them from the Hardware
Management dialog box into the Project Management dialog box. For more
information on this procedure see the XPSMFWIN Software Manual.
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Address Areas of Advantys STB

Overview

To perform this step of addressing Advantys STB it is required that you set up
Advantys STB.
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Defining Address Areas of Advantys STB
To define the address areas of Advantys STB proceed as follows:

Step

Action

1

Right-click a Modbus function code item in the project tree, below the Modbus
Master folder and select the Properties command:

% ELOP Il Factory Hardware Management

Project Edit Signals Online Windows Help

El?.% Modbus STB connection
=) ‘ Configuration
Eﬂ [21] Resource
- NewProgram Type
E} 5 Protocols
© - M Modbus Master_1
oo nte Holding
- 1 Remote /O
{2 [0] XPSMF 40
f'@ Programming Terminal
- F2 HH-Network_1
~-MCP Configuration

Result: The properties dialog box of the selected function code will be displayed
indicating the start addresses of read and write data.

K ‘Configuration/Resource/Protocols/Modbus Ma.. g @

Type | Read Wrile Holding Registers \
Name | Read Write Holding Registers_1 \
Description |

art acldress of read area |5391
art address of writz area |0

oK | Cancel | Apply ‘ Help |

With Advantys STB the address area uses either 3x format or 4x format.

Since the Safety PLCs can only read the 4x format function codes, use this
format. To achieve this, convert the start addresses of read and write areas, that
you can find in the animation table of Advantys STB, as follows:

From the original Advantys STB start address of the read area, e.g. 45392,

e remove the 4 from the beginning

® subtract 1

Result: n-1 = 5391
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Manipulating Values

To manipulate values in Advantys STB use the Reflex editor.???FURTHER
INFORMATION? WHERE TO FIND?

Directly Sending / Reading Values

It is possible to send the values directly to the output channels and to read them
directly from the input channels.???HOW???

Download to Advantys STB

To download the settings to Advantys STB use either the Ethernet cable or the
programming cable provided with the software.

After successful download and if all devices are in run state, the Advantys STB will
be controlled by the Safety PLC.
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18.3 Troubleshooting

I/0 Card Error

Error: RDY Lamp Flashes
The RDY lamp on the I/O cards of Advantys STB flashes in a steady state.

Reason
The communication refresh rate is too low.

Solution
To set the communication refresh rate to a higher level proceed as follows:

Step Action
1 Start XPSMFWIN.
2 Right-click the Ethernet Slaves item in the project tree.

Result: The properties dialog box of the Ethernet slave opens.

3 In the properties dialog box of the Ethernet slave reduce the value of the
parameter Master-slave data exchange (ms) and click OK to confirm and close
the dialog box.

B / Configuration / NewResource / Protocols / Modbus... |;| @
Type [ TCP/UDP Slave
Name [ TCP/UDP Slave_1
Description \
IP Address [0 . 0o . 0 . ©
Port [ 502
Type of communication P protocol ‘Tcp j
TCP connection only on demand [

aster-slave data exchange [ms] ‘ 1000
Maximal number of retries \ 4]
Receive Timeout [ms] [ 1000

OK ‘ Cancel ‘ Apply Help
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ESPE

uos

electro-sensitive protective equipment

U

universal optical sensor
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