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Warning!
Dangerous electrical voltage!

Before commencing the installation

Disconnect the power supply of the device.

Ensure that devices cannot be accidentally restarted.

Verify isolation from the supply.

Earth and short circuit.

Cover or enclose neighbouring units that are live.

Follow the mounting instructions (AWA) of the device concerned.

Only suitably qualified personnel in accordance with EN 50 110-
1/-2 (VDE 0 105 Part 100) may work on this device/system.

Before installation and before touching the device ensure that
you are free of electrostatic charge.

The functional earth (FE) must be connected to the protective
earth (PE) or to the potential equalisation. The system installer is
responsible for implementing this connection.

Connecting cables and signal lines should be installed so that
inductive or capacitive interference do not impair the automation
functions.

Install automation devices and related operating elements in
such a way that they are well protected against unintentional
operation.

Suitable safety hardware and software measures should be
implemented for the I/O interface so that a line or wire breakage
on the signal side does not result in undefined states in the auto-
mation devices.

Ensure a reliable electrical isolation of the low voltage for the 24
volt supply. Only use power supply units complying with IEC 60
364-4-41 (VDE 0 100 Part 410) or HD 384.4.41 S2.



vi

Deviations of the mains voltage from the rated value must not
exceed the tolerance limits given in the specifications, otherwise
this may cause malfunction and dangerous operation.

Emergency stop devices complying with IEC/EN 60 204-1 must
be effective in all operating modes of the automation devices.
Unlatching the emergency-stop devices must not cause restart.

Devices that are designed for mounting in housings or control
cabinets must only be operated and controlled after they have
been installed with the housing closed. Desktop or portable units
must only be operated and controlled in enclosed housings.

Measures should be taken to ensure the proper restart of
programs interrupted after a voltage dip or failure. This should
not cause dangerous operating states even for a short time. If
necessary, emergency-stop devices should be implemented.

Wherever faults in the automation system may cause damage to
persons or property, external measures must be implemented to
ensure a safe operating state in the event of a fault or malfunc-

tion (for example, by means of separate limit switches, mechan-
ical interlocks etc.).

The electrical installation must be carried out in accordance with
the relevant regulations (e. g. with regard to cable cross-
sections, fuses, PE).

All work relating to transport, installation, commissioning and
maintenance must only be carried out by qualified personnel.
(IEC 60 364 and HD 384 and national work safety regulations).

All shrouds and doors must be kept closed during operation.
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How to work with this manual

Introduction

Attention

You should always read this section, because safety in dealing with
electrical equipment should not be left to chance.

This manual contains all information pertaining to safe and proper
operation of excom®products. It specifically addresses trained and
qualified staff that have the appropriate technical knowledge.

Correct operation

Warning

The devices described may only be used in applications specified in
the context of this manual or in the associated individual technical
device descriptions and in conjunction with approved external de-
vices and components.

Correct and safe operation of the devices relies on proper transport
and storage, correct installation and setup as well as careful opera-
tion and maintenance.

Project engineering guidelines/Product installation

0-2

Warning

The relevant safety and accident prevention regulations of the spe-
cific application must be observed without fail.
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Meaning of the symbols used

. Warning

This sign is placed next to a warning indicating the presence of a
hazard. This can relate to personal injury as well as to system dam-
age (hardware and software).

The user should interpret this symbol as follows: exercise extreme
caution.

. Attention

This sign is placed next to a warning indicating a potential hazard.

This can relate to personal injury as well as to system (hardware and
software) and equipment damage.

Note

This sign is located next to general hints providing important infor-
mation on one or several work steps.

juud @

These hints may facilitate work and possibly help to avoid additional
work resulting from incorrect working procedures.
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System description excom®

Versions and optional uses of excom® stations

1-2

juud @

excom® is an intrinsically safe remote I/O system for use in poten-
tially explosion hazardous areas. The system's specific type of
explosion protection allows operation and installation in zones 1 and
2 (in accordance with EN 60079-10). The field circuits are approved
for zone 0.

The module rack comes in two different sizes for taking up to 9 or
18 modules. These also have different power supply voltages and
terminals. The module racks are fitted with power supply units, gate-
ways, and I/0 modules.

In order to configure the excom® station for the application, “Digital
modules” page 7-1, “Analogue modules” page 8-1 and “Function
modules” page 9-1 are available that meet the requirements of field
instrumentation in process automation. As the backplane provides
the intrinsically safe supply of the /0 modules, these can be
removed and fitted during operation without having to disconnect
the power supply. This can also be carried out without interrupting
any active data communication.

Note

A redundant power supply unit or redundant gateway can be fitted
during operation!
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Versions and optional uses of excom®stations TUWUIRC KK

Figure of an excom®station

Figure 1:
excom® with the
module rack
MT18-R024

reeph
Jeeerrresp ]
Jreerreees
Jrerseeeer |
Jeezeereep
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System description excom®

Module rack versions for different station sizes, supply volt-
ages and terminals

excom?® stations are mounted on module racks.

The excom® module racks consist of a backplane and the rack
system which is mounted in front of it.

The backplane is designed for power and data transfer and incorpo-
rates the connection level for the field devices.

The possible size of the station is indicated by the initial characters
of the product name:

MT18...:Module rack for taking 2 power supplies, 2 gateways
and 16 /0 modules. Up to 128 binary inputs and outputs or 64
analogue inputs and outputs, or any combination thereof can be
configured. Redundant gateway and/or power supply units can
be installed.

MT9...:Module rack for taking 1 power supply unit, 1 gateway
and 8 I/0O modules. Up to 64 binary inputs and outputs or 32
analogue inputs and outputs, or any combination thereof can be
configured.

The connection level design is indicated in the product name with R
or C:

R: Connection is made via plug-in screw terminals
C: Connection is made via spring-loaded terminals
The last three digits of the product indicate the supply voltage:
024: Module rack for 24 VDC supply voltage
230: Module rack for 230/115 VAC supply voltage
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Versions and optional uses of excom®stations TUWUIRC KK

Five different types of module racks are currently available:
MT9-R024
MT9-C024
MT18-R024
MT18-C024
MT18-C230
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System description excom®

MT9-C024/MT9-R024

The following figure shows the module rack MT9-C024. The only
difference between module rack MT9-R024 and the module rack
illustrated is that the type of connection terminals used are designed
as plug-in MINI COMBICON terminals (F).

Figure: 2
Module rack
MT9-C024
-
Gajienjjon e o
sl ge: g
siflSiiiSiSi ffes 1o
alen e lo fo [for
Silleosflos o (fos [lon
caflesfleon o (los [fur
siflesflonflosflos o
safles e loslos [Jor
sallesflos o Jos [Jos
sifsafeifiesfles fe:
salfeslosFepsilgy ey
F
A Slot for 24 VDC power supply module
B EEx e connection area including cover of the EEx e screw terminals for power supply
C Link for possible earthing of the cable shield of the data line
D 9-pole SUB-D connector for PROFIBUS RS485-1S
E Rotary coding switches for setting the network address ( “PROFIBUS-DP address” page

1-22)

Spring-loaded terminals for connecting the I/O level - the module rack MT9-R024 is provided
with plug-in “MINI COMBICON?” terminals

G Slot for a gateway

H Slots for up to 8 I/0 modules + gateway

-n
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Versions and optional uses of excom®stations TUWUIRC KK

MT18-C024 / MT18-R024

The following figure shows the module rack MT18-C024. The only
difference between module rack MT18-R024 and the module rack
illustrated is that the type of connection terminals used are designed
as plug-in “MINI COMBICON?” terminals (F).

Figure: 3
Module rack
MT18-C024

A G H
gk
1
. L L - I"
= (E (B (B | E B B B ] o5
siflsslfesficalissleatlsz I &
: B | B | 5 5 | ||| B
saflssllssliSs)Salf Rl salies B B B
Safloal|ea)ieall=al|=alleallon | -4 e
oalleallen ﬂ : :: .: :.: - :':
_ = 1 B | B -“: N
L] sallealioallogloallosllpy all oo =:= )
L B C DE F C
A Two slots for 24 VDC supply modules
B EEx e connection area including cover of the EEx e screw terminals for power supply
C Link for possible earthing of the cable shield of the data line
D Two 9-pole SUB-D connectors for PROFIBUS RS485-IS ( “Increase of fail-safe performance
using redundant circuits” page 5-13)
E Rotary coding switches for setting the network address ( “PROFIBUS-DP address” page

1-22)

F Spring-loaded terminals for connecting the 1/0 level - the module rack MT18-R024 is pro-
vided with plug-in “MINI COMBICON” terminals

G Slots for two gateways ( “Increase of fail-safe performance using redundant circuits” page
5-13)

H Silots for up to 16 /0 modules

D300398 0506 - excom® 1-7



System description excom®

MT18-C230
The following figure shows the module rack MT18-C230.

Figure: 4
Module rack
MT18-C230

TMOOW>»

[2)

Slots for 115/230 VAC AC/DC converters

Slots for 24 VDC supply modules

EEx e connection area including cover of the EEx e screw terminals for power supply
Integrated filter

Link for possible earthing of the cable shield of the data line ( “Shielding concepts” page 5-8)
Two 9-pole SUB-D miniature connectors for PROFIBUS RS485-1S ( “Increase of fail-safe
performance using redundant circuits” page 5-13)

Rotary coding switches for setting the network address ( “PROFIBUS-DP address” page
1-22)

H Partition for creating a 50 mm spacing between connection elements

o -

Spring-loaded terminals for connecting the 1/0O level

Slots for two gateways ( “Increase of fail-safe performance using redundant circuits” page
5-13)

Slots for up to 16 I/O modules
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Versions and optional uses of excom®stations TUWUIRC KK

Technical data for all module rack versions

Table 1: Type MT18- MT18- MT9-
Technical data C230 C(R)024 C(R0O24)
of the module
racks
Connections
Bus (9-pole miniature 2 2 1

SUB-D connector)

AC/DC converters 6 - -
(EEx e dual screw termi-
nals)

Power supply 6 6 3
(EEx e dual screw
terminal)

— Connection cross 0.2...4 mm?2rigid or 0.2...2.5 mm?2 with
section wire ferrule

Field devices 4 x 4 screw terminals per module

— Connection cross-  0.25...1.5 mm2 with wire ferrule
section (without plastic sleeve)

Mini-Combicon plug-in terminals

Slots
Power supply 4 2 1
Gateway 2 2 1
I/O module 16 16 8

Setting options

Bus address 3 decimally coded rotary switches
I.S. Approval PTB 00 ATEX 2194 U
Marking 12 (1)G EExeib[ia] IC
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System description excom®

Table 1:
Technical data
of the module
racks

Type MT18- MT18- MT9-
C230 C(R)024 C(R024)
Power supply connec- EExelIC
tion
AC/DC converter
- U, < 250VAC
=l <5A
- P, <130VA
Power supply for station
-U, <32V DC <40V
-l <11A <11A
-P, <100 W < 100W
General data
Protection degree IP20
Operating temperature  -20...+70 °C

Relative humidity

95% at 55 °C acc. to EN 60069-2

Vibration and shock

according to IEC 68-2-6 and IEC 68-

testing 2-27

Dimensions

(without mounting

bracket)
— Width (in mm) 544 440 227
— Height (in mm) 260 260 260
— Depth (in mm) 130 130 130
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The excom® components, their functions and technical data

The excom® system consists of power supply units, gateways, I/O
modules and module racks to accommodate all components.

All modules can be connected easily: gateways, power supply units
and I/0 modules are simply plugged into the rack. All internal
connections are made in this way so that only the peripheral devices
have to be connected.
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System description excom®

excom®station components at a glance

Figure: 5
excom® module
rack

MT18-C(R) 024

iee.-seeee“ﬂ

“Supply modules - Redundancy” page 1-13

“External power supply” page 1-19

“Address switch and addressing” page 1-22

“PROFIBUS-DP connection” page 1-23

“Connections to the field level” page 1-23

“Gateways - Redundancy” page 1-25

“I/O modules - Overview” page 1-25

“Coding pins - exchanging modules during operation” page 1-27
“LEDs and diagnostics” page 1-30

STIOMMmMOOW>
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The excom®components, their functions and technical data TWUIRCEK

Supply modules - Redundancy

The power supply units provide a reliable power supply for the entire

system.
The module rack used determines the power supply possible for the
station:

Table: 2 MT9-C(R)024 MT18-C(R)024 MT18-C230
PSD24Ex with PSD24Ex with PPSA230Ex with

18...32V DC power 18...32V DC power 230V AC mains
supply connection  supply connection voltage connection
or
PPSA115Ex with
115V AC mains
voltage connection

The PSD24Ex supply

modules areinstalled

downstream
Redundant Redundant Redundant
modules cannotbe modules can be modules can be
fitted! fitted! fitted!

1 power supply slot 2 power supply slots 4 power supply slots

A single power supply unit is sufficient for correct system operation.

Redundant power supply units increase availability!

D300398 0506 - excom® 1-13



System description excom®

PSD24Ex supply module
Power supply unit for 24 VDC supply

Figure 6:
PSD24Ex

The power supply module PSD24Ex is designed to power all
excom® components up to a fully assembled system.

The power supply unit is provided with combined type EEx m, EEx
e and EEx i protection and is thus suitable for use in zone 1.

The power supply is integrated in a fully encapsulated protective
aluminium housing.

The supply voltage of the PSD24Ex is 18...32 VDC.

The external supply is connected via “EEx e” terminals on the
module rack.

Attention
The “EEx e” terminals must not be accessed under live conditions.

They are located under a protective cover. They may only be opened
after the system power has been securely disconnected and thus
turned off.
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The excom®components, their functions and technical data

Technical data PSD24Ex

Table 3:
Technical data
PSD24Ex

Type PSD24Ex
Supply voltage
External 18...32 Vv DC

(Ripple Wy, < 10 %)

Power output 60 W

I.S. Approval PTB 00 ATEX 2193
Marking 12 G EEx[ib] e IC T4
-U, 60V

LEDs
Operational readiness 1 x green
Power supply 1 x green

General data
Galvanic isolation Complete
Protection degree IP50
Operating temperature -20...+70 °C

Relative humidity

95% at 55 °C acc. to EN 60068-2

Vibration and shock
testing

According to IEC 68-2-6 and IEC 68-
2-27

Mounting Flange, 4 x M4 screws
Dimensions 45 x 155 x 106
W x H x D [mm]
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System description excom®

AC/DC converter PPSA230Ex / PPSA115Ex
For 115 /230 VAC power supply

AC/DC conversion of mains voltage to DC voltage
(24 VDC)

Use on the module rack MT18-C230

Can only be used with a downstream power supply module
PSD24Ex

Figure 7:
PPSA230Ex and
PPSA115Ex

The power supply modules PPSA230Ex and PPSA115Ex are used
for the converted power supply of the excom® systems.

Each PPSA230Ex or PPSA115Ex power supply module has a
standard PSD24Ex power supply unit connected behind it.

The external supply is connected via EEx e terminals on the module
rack.
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. Attention

The EEx e terminals must not be accessed under live conditions.

They are located under a protective cover. They may only be opened
after the system power has been securely disconnected and thus
turned off. To open the cover, the modules must first of all be re-
moved from their slots.

The AC/DC converters feature combined protection, type EEx m

and EEx e, and are thus suitable for use in zone 1.

They are integrated in a fully encapsulated protective aluminium

housing.

The supply voltage is 230 VAC and 115 VAC.
Technical data PPSA230Ex/PPSA115Ex

Table 4:
Technical data
PPSA230Ex /
PPSA115Ex

Type

PPSA230Ex

PPSA115Ex

Input voltage
(maximum)

230 VAC

Input power
(maximum)

75 VA

Output voltage
(maximum)

32 VDC

Power output
(maximum)

60 W

I.S. Approval

PTB 04 ATEX 2047

Marking

112G EExemIIC T4

_Um

General data

Protection degree
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Operating temper-
ature

-20...470 °C

Relative humidity

95% at 55 °C acc. to EN 60069-2

Vibration and
shock testing

According to IEC 68-2-6 and IEC 68-2-27

Mounting Flange, 4 x M4 screws
Dimensions 45 x 155 x 106
W x H x D [mm]
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Power supply cover

. Attention

Unused slots for power supply units or AC/DC converters must al-
ways be provided with an IP20 cover!

The power supply cover BM-PS is suitable for covering unused
power supply module slots.

Figure 8:
Power supply
cover “BM-PS”

External power supply

The module rack is equipped with EEx e terminals for connecting the
power supply. These terminals are located under a cover with IP30
protection.
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Figure 9:

Protective cover

for the power
supply

1-20

i

Warning

The cover of the EEx e terminals may not be opened while the sys-
tem is powered.

Note

Newer module rack versions prevent the cover from being opened
before the power supply units and AC/DC converters have been re-
moved from their slots!

The supplied power is sufficient for excom® stations with any
combination of I/O modules. Apart from this, the only exception is
when only DO40Ex modules are used. In this exceptional case, the
redundant power supply unit may be used for supplying the missing
power.

In this case, check very closely whether you can manage without
redundancy!

Refer to “Safety requirements in explosion hazardous areas*” for
application specific connection examples for the external power
supply:

“24 VDC power supply - not redundant (MT9)” page 2-13

“24 VDC power supply - with redundant hardware (MT18)” page
2-14

“24 V\DC power supply - not redundant (MT18)” page 2-15
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“115/230 VAC power supply - hardware redundancy” page 2-17
“115/230 VAC power supply - redundant” page 2-18

“115/230 VAC and 24 VDC power supply - redundant” page
2-19
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Address switch and addressing
PROFIBUS-DP address

In a PROFIBUS structure, a station (in this case: excom® station) is
identified by means of a network address.

Only the addresses 001 to 125 (125 stations) can be assigned. Bus
addresses 000, 126 and 127 must not be used.

Note
Slot 0 is reserved for the gateway

PROFIBUS-DP addresses are set via the three rotary coding
switches on the module rack. The three switches represent the value
of the three digits of the network address. The figure below shows
an example of network address setting “005”.

Figure: 10
Setting network
address “005”

1-22

-Hundreds
D6
(2% -
~&.. |-Tens
06
NDg
m =0 .
~Cb).. | -Units
/ 0 ©

Internal module address

The modules are addressed by slot. No settings are therefore
required on the individual modules. A module in slot 0 thus automat-
ically has address 0, a module in slot 1 address 1 and so forth.

I/0 addresses

Access to the I/0O peripheral devices is determined by the system
configuration. Access to the different channels depends on the
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_H.

higher-level system used. “Configuration of the excom® station”
page 10-6

PROFIBUS-DP connection

Depending on the module rack used, one or two (for redundant
configurations) 9-pole SUB-D connectors are provided for
connecting the bus (“SUB-D connector assignment for RS485 /
RS485-IS” page 5-28).

Either PROFIBUS-DP compliant copper cables or fibre optic cables
with suitable external converters can be used as cables. “The
coupler system OC11Ex/..” page 5-17 converts the RS485-IS
signals to intrinsically safe fibre optic signals. These signals can be
transferred over long distances with potential isolation and interfer-
ence immunity.

excom® can be connected to any system with a PROFIBUS-DP
interface (master functionality).

Note

On account of the RS485-IS layer in place, the connection of a DP
master to excom®, always requires the use of a DP Ex i segment
coupler (such as: TURCK article: SC12EXx) or a fibre optic coupler
(TURCK article:OC11EX/...). (“Physical connection with SC12Ex or
OC11EX/...” page 5-3)

A suitable SUB-D connector must be used for the bus connections
in the explosion hazardous area:

SC12Ex and OC11Ex/2G: D9T-RS485IS

GDP1,5Ex: D9T-Ex

OC11Ex/3G: D9T-RS485

Connections to the field level

The module rack provides four 4-pole connectors with two different
connection technologies for connecting the field devices:

Plug-in “MINI COMBICON” terminals

Spring-loaded terminal
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The wiring diagrams for each module type are provided in chapters
“Digital modules” page 7-1, “Analogue modules” page 8-1 and
“Function modules” page 9-1.
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Gateways - Redundancy

The gateways control the internal data bus and function as a slaves
on the higher-level fieldbus. The gateways control the entire data
communication between the I/0 modules and the process control
system (PCS). To increase system availability and fail-safe perform-
ance, it is possible to use two gateways (redundancy) in conjunction
with the module rack MT18.

“Gateway GDP1,5” page 6-1

Figure 11:
excom® gateway

1/0 modules - Overview

The 1/0 modules are the interface to the periphery. The inputs and
outputs allow connection of field devices in protection type EEx ia
IC.

The system can be expanded with a maximum of 16 1/0 modules
with an MT18 module rack and 8 I/0 modules with an MT 9 module
rack.

Note

The backplane provides the intrinsically safe supply of the I/O mod-
ules - an additional power supply is not needed.

el @
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Figure 12:
excom®
1/0 module
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. Attention

Unused slots for I/0 modules must always be provided with an IP20
cover!

The dummy modules “BM1”(ident no. 6884036) are available for
unused slots.

Overview - Digital modules
“DMB8O0EX - Digital input/output module, 8-channel” page 7-2
“DI40Ex4 - digital input module, 4-channel” page 7-13
“DO40Ex - Digital output module, 4-channel” page 7-20
Overview - Analogue modules
“Al40Ex - Analogue input module, 4-channel” page 8-3
“Al41Ex - Analogue input module, 4-channel” page 8-15
“AO40EXx - Analogue output module, 4-channel” page 8-26

“AIH40Ex/AIH41EX - Analogue input modules, 4-channels” page
8-33

“AOH40Ex - Analogue output module, 4-channel” page 8-61
“TI40Ex - Temperature module, 4-channel” page 8-73
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Counter module
“DF20EXx - Digital frequency/counter module” page 9-2
HART® compatible field devices

Type AlH... and AOH... analogue modules are equipped with an inte-
grated HART® controller. This considerably simplifies the use of
HART® compatible field devices, so that HART® variables, for
example, can be transmitted cyclically to the PCS. It is also possible
to parameterise HART®field devices on the fieldbus by means of
acyclic communication.

Coding pins - exchanging modules during operation

All modules can be plugged into or removed from the rack during
operation, even when mounted in zone 1 (hot swapping). Thus it is
also possible to replace defective devices during operation.

After a module is replaced, the system automatically checks
whether the new module has been inserted into the correct slot.
Newly fitted modules are configured and assigned parameters auto-
matically.

Mechanical coding:

The user can code the module rack in such a way that a module can
only be replaced by a module of the same type. The coding is imple-
mented with hexagonal coding pins that are fitted in the corre-
sponding recesses on the module rack. Each slot is provided with 4
recesses. Each module is factory coded by means of two fixed
coding pins (two other coding pins can be fitted by the user).
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Figure: 13
Coding pin
positions on the

module
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Table: 5 Module coding (on Coding to be carried
Mechanical the right, factory  out by user on the
,C/%d;nqg ;J/;Ze coding) module rack
GDP1,5 1 4
1 4
DMB8O0EXx 1 4
3 6
DI40Ex 2 5
3 6
DO40Ex 2 5
2 5
Al40Ex 1 4
5 2
Al41Ex 2 5
4 1
AO40EXx 1 4
2 5
AIH40Ex 2 5
5 2
AIH41Ex 3 6
4 1
AOH40EXx 3 6
2 5
TI40Ex 1 4
4 1
DF20Ex 4
3 6
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LEDs and diagnostics

The modules are provided with LEDs for direct error analysis at the
station. Each 1/0 module also provides LEDs for direct diagnostics
and I/O status indication. All indications comply with NAMUR NE 44
or DIN EN 60073, i.e.:

Green = operational readiness (power on)
Red = error

Yellow = switching status of the binary inputs/outputs

Figure 14:
LEDs on gateways
and modules

1-30
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PROFIBUS-DP diagnostics

The gateway provides extended PROFIBUS-DP diagnostics func-
tions, so that the user has access to an extensive scope of diagnos-
tics data, which even includes channel specific error indications.

Transmission rate/Cycle time

The PROFIBUS-DP master determines the system's transmission
rate. Baud rates of 9.6 up to 1,500 kBaud are admissible.
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The internal cycle time for processing binary signals is 5 ms and for 1
analogue signals 20 ms.

The cycle time of the higher-level bus and the process control
system have to be added to the response time of the entire system.

Generally, the following formula applies:
Te=2 x(T,+ Tg+ Tpcs)
Tr = response time
T, = internal cycle time of the Ex link
Tg = cycle time of the higher-level bus

Tpes = cycle time of the process control system

Overview - Field housings

Housings for the excom® system come in two different sizes and
three different versions. The following list provides an overview. A
detailed description is provided in chapter “Housings for the
excom® stations” page 3-1

Housings of size EG-VA6555 for one system of size MT18 or two
systems of size MT9:

EG-VA6555/BLD-U
EG-VAB555/M16-K
EG-VAB555/M20-K
Housings of size EG-VA4055 for one system of size MT9:
EG-VA4055/BLD-U
EG-VA4055/M16-K
EG-VA4055/M20-K

Overview - Field housings with integrated module rack

These products consist of a stainless steel housing of protection
type increased safety “e”, in which a size MT18 or MT9 module rack
can be installed and fitted with different modules. One or two filters
are also integrated. As the fieldbus housings with an integrated
module rack already have system approval, the user does not have
to apply for individual approval of the assembled components. All
components have been tested and certified by separate approvals.
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1-32

The system is assembled and mounted at the factory to ensure
compliance with the required creepage and clearance distances.

Products with a general approval for the module rack MT18-C230
are available on request.

The product designation is based on the “Ordering code for the
systems approved as a whole” page 2-43.

The following products for size MT18 module racks are provided
with spring-loaded terminals for the signal connection level:

EG-VAB555/BV680211
EG-VA6555/BV680212
EG-VA6555/BV680221
EG-VAB555/BV680222

The following products are provided with Mini-Combicon termi-
nals for the signal connection level:

EG-VAB555/BV680122
EG-VAB555/BV680121
EG-VAG6555/BV680112
EG-VA6555/BV680111

The following products for size MT9 module racks are provided with
spring-loaded terminals for the signal connection level:

EG-VA4055/BV681211
EG-VA4055/BV681212

The following products are provided with Mini-Combicon termi-
nals for the signal connection level:

EG-VA4055/BV681111
EG-VA4055/BV681112

A detailed description of the housings is provided in chapter “Hous-
ings for the excom® stations” page 3-1

A detailed description of the module racks:

“Module rack versions for different station sizes, supply voltages
and terminals” page 1-4.
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Accessories without a slot on the module rack
MODEX filter

The MODEX filter (ident no.6884062) is recommended forimproving
the startup behaviour and increasing operational reliability. This filter

must be fitted separately on a C rail. (“External power supply” page
1-19)

Figure: 15
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General safety instructions

. Attention

The applicable national and international regulations and directives
concerning the correct setup and operation of the device in explo-
sion hazardous areas must be observed and followed without fail.
This is the responsibility of the system operator.

excom® provides at the terminals marked in blue intrinsically safe
circuits for explosion protection in potentially explosive gas and
dust atmospheres in compliance with EN 50020.

The intrinsically safe circuits have been certified by authorised
bodies and approved for use in the respective countries.

Note

Correct and safe operation of the excom® systems requires that it is
transported, stored, installed and set up properly; operated in an er-
ror-free and undamaged condition; and handled and maintained
with great care in accordance with the governing regulations.

i @

Correct operation

The components of the excom® system are manufactured and
tested according to IEC 61010-1 and are shipped in a technically
safe and perfect condition.

excom®is suitable for installation in zones 1 and 2, as well as zones
21 and 22, when mounted into an appropriate protective housing.

. Warning

Installations in zone 0 or 20 are not permitted!

The protection type printed on the excom® components and the
particular conditions specified in the module descriptions of the
manual must be observed.
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. Warning

Structural modifications, alterations and repairs to the device are
not permitted.

. Attention

All foreign matter must be removed from the device and the protec-
tive cover prior to initial setup.
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Compliance with relevant standards

This explosion protected equipment meets the requirements of EN
50014, EN 50019, EN 50020 and EN 50028 and the EC directives
“Equipment and protective systems intended for use in potentially
explosive atmospheres” (94/9/EC) and “Electromagnetic compati-
bility” (89/336/EC).

Note

The EC conformity certificates are enclosed with the instruction leaf-
lets of the components.

il @
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Installation guidelines

2-6
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excom® is a remote I/O system suitable for installation in zones 1
and 2, as well as zones 21 and 22. The intrinsically safe field circuits
are approved for zone 0 and zone 20.

Connection to the PCS or PLC

The connection to the PCS or PLC is implemented using the
PROFIBUS-DP.

Either copper cables with suitable external segment couplers or
fibre optic cables (with a suitable external converter) can be used.
“The coupler system OC11Ex/..” page 5-17 converts the RS485-IS
signals to intrinsically safe fibre optic signals.

Two gateways can be installed for redundant system operation if
required. This is only possible in conjunction with the module rack
MT18.

Note
The gateways can be exchanged under live conditions.

The external power supply is connected via EEx e terminals
(increased safety) located on the module rack and fed to the internal
24 VDC power supply units.

Attention

Please observe the usual safety regulations for terminal connec-
tions.

24 VDC power supply units can also be exchanged in an energised
state in zone 1 and zone 21. Two power supply units can be installed
for redundant system operation if required.

When using the MT18 module rack, two power supply units or two
AC/DC converters with two downstream power supply units can be
used for redundant system operation.
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Connection of peripheral field devices

The peripheral field components, i.e. sensors and actuators located
in the explosion hazardous area, are connected via terminals on the
module rack.

The modules feature protection type “intrinsic safety” and provide
safe galvanic isolation. The modules, sensors and actuators can
therefore be exchanged during operation (hot-swapping).

Provisions for usage in zones 1 and 2

If the system is installed in zone 1 or zone 21, it must be mounted in
a specially approved EEx e field housing with protection rating IP54
or higher. An EEx e type housing is not mandatory in zone 2 and only
a housing with IP54 protection is required. The customer is respon-
sible for enclosing the system in an appropriate housing, as speci-
fied in this manual and in compliance with EN 50014. In both cases
the effects of temperature rise within the housing must be taken into
account.

Alternatively, it is possible to order a factory-assembled system in a
series EG-VA... protective field housing to ensure that the required
precautionary measures are fulfilled (“Housings for the excom®
stations” page 3-1).

All modules, the gateway to the higher-level fieldbus and the power
supply are covered by separate approvals. They may only be used
in conjunction with the module racks.

Mounting guidelines

The power supply units, the bus coupler and the I/O modules are
plugged into the designated slots in the module rack. They must
clearly snap into the retaining clamps.

The power supplies are screw mounted.

Note

Power supply units, bus couplers and the I/O modules may be ex-
changed during operation, even in zone 1 or zone 21.

il @
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Warning

230/115 VAC power supply units can only be exchanged after the
power supply is disconnected. A waiting time of at least 5 minutes
must be observed for this.

Warning

Please also note that once intrinsically safe components have been
connected to non-intrinsically safe circuits, these must no longer
be used later as intrinsically safe equipment.

Warning

Defective components or components suspected of being defective
must not be used. These kinds of components must be marked ac-
cordingly and Ex markings removed.

Prior to initial setup or after any modification of the interconnection
assembly it must be ensured that the relevant regulations, directives
and general requirements have been observed, that operation is
error-free and that all safety regulations are fulfilled.

Mounting and connection of the device should only be carried out
by qualified and trained staff familiar with the relevant national and
international regulations of explosion protection.

The electrical equipment can be installed as a category Il 2 D device
in zone 21 and zone 22. However the requirements of EN 50281-1-
2, in relation to dust deposits and temperature must be observed by
the system installer.

Power supply

The external power supply may only be connected to the designated
terminals located under a special cover with IP30 protection.
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Warning
The terminal cover may only be opened in a de-energised condition.

The power cable may thus only be disconnected in zone 1 21 loca-
tions after power has been disconnected or if a special permission
has been obtained for this purpose.

If the system is mounted in zone 2 or in the safe area, this restriction
does not apply.

The terminal cover must be securely fastened after the connection
work has been completed.

. Warning

The system may only be operated when the terminal cover is prop-
erly closed!

Cable connections

All cables must be routed via the EEx e cable and line entry fittings
and stripped to length. Only fixed cables must be routed through the
cable gland. The cables must be connected according to the
terminal markings. Intrinsically safe circuits must be separated from
non-safe circuits. They must be marked and wired to the terminals
according to the wiring diagrams of the /0O modules.

Unused cable entries must be replaced by approved EEx e sealing
plugs. The strain relief devices of the EEx e bushings must be
closed.

. Attention

Prior to initial operation the wiring and functionality of the excom®
system must be tested; this particularly applies to the wiring and
marking of the intrinsically safe circuits. According to EN 60079-14,
the installer is required to certify the “intrinsic safety” of these cir-
cuits.
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Connecting the power supply to the PPSA230Ex and
PPSA115Ex

All power supply components of the excom® system must be
installed in compliance with the requirements of explosion protec-
tion type “e” (increased safety according to EN 50019).

Rigid cables 4 mm?, flexible cables 2.5 mm?.

The auxiliary power supply should be short-circuit protected by
means of a fuse with 10 A max.

The requirements of EN 60079-14 (VDE 0165 part 1), in particular
chapter 11 (additional requirements of explosion protection type “e”
- increased safety) must be observed.

The terminals are located under an IP30 cover.

Attention

The cover must only be opened in a de-energised state after a wait-
ing period of 5 minutes.
The system must only be operated with the cover closed.

Attention

Prior to applying the auxiliary power supply, the user must test and
ensure conformance of the auxiliary supply voltage to the admissi-
ble voltage of the internal power supply modules.

The space between the AC power supply and the housing wall is
specified with a clearance of min. 5 mm and a creepage distance of
min. 8 mm. The mounting space for cable connection must have a
side clearance of 20 mm.

The PS-F24Ex power supply filter must be used with an AC power
supply. The connection should be carried out as described in
“Example wiring diagrams for the power supply” page 2-13.

Direct connection of the power supply to the PSD24Ex

All power supply components of the excom® system must be
installed in compliance with the requirements of explosion protec-
tion type “e” (increased safety according to EN 50019).
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The power supply should only be connected directly to the
PSD24Ex if the slot for the associated PPSA230Ex PPSA115Ex AC
AC/DC converter is empty.

The power supply is directly connected to the terminals 1, 2 (+) and
3, 4 (-). Terminals 5, 6 (PE) can be used if required to connect an
protective conductor (routed together) or a low-noise protective
earth conductor. The protective conductor is terminated at this point
and is not used further internally. Terminals 1...6 are assigned to the
first power supply unit; terminals 7, 8 (+) and 9, 10 (-) and terminals
11, 12 (PE) are allocated to the second (redundant) power supply
unit.

The admissible max. cable cross-section is defined as follows:
Rigid cables 4 mmg?, flexible cables 2.5 mmz2.

The auxiliary power supply should be short-circuit protected by
means of a fuse with 10 A max.

The requirements of EN 60079-14 (VDE 0165 part 1), in particular
chapter 11 (additional requirements of explosion protection type “e”
— increased safety) must be observed.

The terminals are located under an IP30 cover.

. Attention

This terminal cover may only be opened in a de-energised condition
after a waiting time of at least 30 seconds.
The system must only be operated with the cover closed.

. Attention

Prior to applying the auxiliary power supply, the user must test and
ensure conformance of the auxiliary supply voltage to the admissi-
ble voltage of the internal power supply modules.

The space between the 24VDC power supply and the housing wall
is specified with a clearance of min. 5 mm and a creepage distance
of min. 8 mm. The mounting space for cable connection must have
a side clearance of 20 mm.
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Connection of the power supply via a MODEX filter

When using a MODEX filter, the power supply is connected directly
to the MODEX filter. When using a TURCK filter, the power supply is
connected directly as described in “Direct connection of the power
supply to the PSD24Ex” page 2-10. The requirements of chapter
“Example wiring diagrams for the power supply” page 2-13 must be
observed.

Connecting the PS-F24Ex

When using a TURCK filter, the power supply is connected directly
as described in “Connecting the power supply to the PPSA230Ex
and PPSA115Ex” page 2-10 and “Direct connection of the power
supply to the PSD24Ex” page 2-10. The requirements of chapter
“Example wiring diagrams for the power supply” page 2-13 must be
observed.

The red cable (+) of the PS-F24Ex must only be connected to termi-
nals 1,2 or 7,8, and the black cable (-) only to terminals 3,4 or 9,10.
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Example wiring diagrams for the power supply
24 VDC power supply - not redundant (MT9)

The following example illustrates a circuit with a separate capacitor
(Modex filter) for improving the startup behaviour and increasing
operational reliability. The power supply is not redundant. The two
segment couplers are also powered here (“The coupler system
OC11Ex/..” page 5-17). The following components are required:

“MT9-C024/MT9-R024” page 1-6
1 x “PSD24Ex supply module” page 1-14
1 x “MODEX filter” page 1-33

Figure: 16 ‘
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24 VDC power supply - with redundant hardware (MT18)

The following example illustrates a circuit with a separate capacitor
(MODEX filter) for improving the startup behaviour and increasing
operational reliability. The power supply is redundant. The two
segment couplers are also powered here (“The coupler system
OC11Ex/..” page 5-17). The following components are required:

“MT18-C024 / MT18-R024” page 1-7
2 x “PSD24Ex supply module” page 1-14
1 x “MODEX filter” page 1-33

Figure: 17 |
Connection onthe

module rack K
MT18-C(R)024. @) >
Hardware redun- |
dancy with one
power source.

PSD24Ex
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Filter
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24 VDC power supply - not redundant (MT18)

The following example illustrates a circuit with a separate capacitor
(MODEX filter) for improving the startup behaviour and increasing
operational reliability. The power supply is not redundant. The
following components are required:

“MT18-C024 / MT18-R024” page 1-7
1 x “PSD24Ex supply module” page 1-14
1 x “MODEX filter” page 1-33

Figure 18:
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24 VDC power supply - redundant (MT18)

The following example illustrates a circuit with two separate capac-

itors (MODEX filters) for improving the startup behaviour and
increasing operational reliability. The power supply is redundant.

The following components are required:
“MT18-C024 / MT18-R024” page 1-7
2 x “PSD24Ex supply module” page 1-14
2 x “MODEX filter” page 1-33

Figure: 19
Connection on the
module rack
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115/230 VAC power supply - hardware redundancy

The following example illustrates a circuit on the MT18-C230 rack
with two power supply filters (PS-F24Ex/). The filters are factory
fitted on the MT18-C230 rack. Redundant power supply modules
are provided and connected to the AC/DC converters. The two
segment couplers are also powered here (“The coupler system
OC11Ex/..” page 5-17). The following components are required:

“MT18-C230” page 1-8
2 x “AC/DC converter PPSA230Ex / PPSA115EX” page 1-16
2 x “PSD24Ex supply module” page 1-14

Figure: 20
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module rack
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115/230 VAC power supply - redundant

The following example illustrates a circuit on the MT18-C230 rack
with two power supply filters (PS-F24Ex/). The filters are factory
fitted on the MT18-C230 rack. The two AC/DC converters are
connected to two separate voltage sources for redundant operation.
The two segment couplers are also powered (“The coupler system
OC11Ex/..” page 5-17). The following components are required:

“MT18-C230” page 1-8
2 x “AC/DC converter PPSA230Ex / PPSA115EXx” page 1-16
2 x “PSD24Ex supply module” page 1-14

Figure: 21
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module rack
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115/230 VAC and 24 VDC power supply - redundant

The following example illustrates a circuit on the MT18-C230 rack
with two power supply filters (PS-F24Ex/). The filters are factory
fitted on the MT18-C230 rack. A 230 VAC voltage source is
connected to the AC/DC converter and a 24 VDC power supply
directly to a PSD24EX power supply unit. Two segment couplers are
also powered here (“The coupler system OC11Ex/..” page 5-17).
The following components are required:

“MT18-C230” page 1-8
1 x “AC/DC converter PPSA230Ex / PPSA115EXx” page 1-16
2 x “PSD24Ex supply module” page 1-14

Figure: 22
Connection onthe
module rack
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. Attention

When implementing the power supply connection examples shown,
observe the requirements stated in:

“Connecting the power supply to the PPSA230Ex and PPSA115Ex”
page 2-10

“Direct connection of the power supply to the PSD24Ex” page 2-10

The auxiliary power supply should be short-circuit protected by
means of a fuse with 10 A max. The requirements of EN 60079-14
(VDE 0165 part 1), in particular chapter 11 (additional requirements
of explosion protection type “e” — increased safety) must be
observed.

The terminals are located under an IP30 cover.

. Attention

This terminal cover may only be opened in a de-energised condition
after a waiting time of at least 30 seconds.

The system must only be operated with the cover closed.

. Attention

Prior to applying the auxiliary power supply, the user must test and
ensure conformance of the auxiliary supply voltage to the admissi-
ble voltage of the internal power supply modules.

The space between the 24VDC power supply and the housing wall
is specified with a clearance of min. 5 mm and a creepage distance
of min. 8 mm.

The mounting space for cable connection must have a side clear-
ance of 20 mm.
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Installing the excom®stations in a mounting cabinet

The following four drawings show the minimum clearances when
installing the excom® stations in a mounting cabinet.

Figure 23: MT18-C230 with FO via the coupler OC11Ex/2G
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Figure 24:
MT18 with 1
MODEX filter
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Figure 25:
MT18 with two
MODEX filters
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Figure 26:
MT9 with one
MODEX filter
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Potential equalisation and shielding of the field circuits
excom?® fulfills the EMC requirements for industrial applications.

Compliance with the applicable regulations is clearly documented
by the CE mark and the EC declaration of conformity.excom® addi-
tionally fulfils the NAMUR recommendation NE21.

Potential equalisation must be provided along all system parts in
accordance with EN 60079-14. The excom® module rack and the
stainless steel field housing are directly connected electrically at the
factory via an equipotential bonding conductor and are part of the
equipotential bonding system.

The excom®module rack must always be connected to the equipo-
tential bonding system with a conductor cross-section of min. 4
mm?.

If shielded field circuit cables are used, it is possible to establish a
single shield connection to the shielding bar integrated in the
excom® module rack.

This must be integrated in the equipotential bonding system via a
bonding conductor with a cross-section of min. 4 mmz2.

. Attention

For earthing and shielding in zones 0, 1, 2, 21 and 22 the relevant
installation regulations in accordance with EN 60079-14 must be
observed!

Earthing of the field device shield depends on the specific require-
ments of the respective field device.

If a shield connection at both ends is required, the equipotential
bonding system already in place must be taken into account.

. Warning

On no account must a direct shield connection at both ends be im-
plemented in explosion hazardous areas without appropriate poten-
tial equalisation.

In such cases, a capacitive shield connection can contribute to
increased electromagnetic compatibility.
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2-26

juud @

Fieldbus connection
Notes on the system approval of the RS485-IS (Ex-i) layer

The gateway GDP1.5 establishes the connection to the external
fieldbus system via the connectors GW1 and GW2.

Note

To obtain gateway functionality a segment coupler is always re-
quired irrespective of the system used.

Attention

If excom® is used as an intrinsically safe system in the explosion
hazardous area, the segment coupler used must be approved and
the operator is responsible for the “verification and certification of
intrinsic safety”.

In this context, it is relatively difficult to apply the classical approach
to verifying and certifying intrinsic safety.

Each bus station can either be an input or an output.

For this reason, an “intrinsically safe RS485 fieldbus system” has
been defined for approval.

Within the framework of this definition, the values specified in point
15 IV of the gateway approval PTB 00 ATEX 2162 apply to all bus
stations:

Max. value per terminal pair U;= 4.2 V
Accumulated value of all terminal pairs |;= 2.66 A

All bus stations are wired in parallel to the bus. Voltage accumula-
tion of the individual output voltages U, of the bus stations is thus
excluded. At no time should the output voltage (U,) of a bus station
be greater than the permissible input value (U) of a bus station.

The maximum current of the bus system is permanently defined at
the value |,= 2.66 A However, each bus station can only provide the
maximum certified current specified by the value I,. The sum of the
I, values of the bus stations in place must therefore be less than |,
2.66 A.

This also determines the theoretical number of bus stations within
the bus system.
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Figure 27:
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L
EN 50039 specifies cable types A and B, featuring the following
specific inductances and capacitances:

L/R ratio: <15 pyH/W

Capacitance: < 250 nF/km

D300398 0506 -

Warning
Cables other than those specified must not be used!

When using flexible cables, the litz wire cross-section must be at
least 0.2 mm. The cable ends must be protected against splicing by
means of ferrules.

Based on the “intrinsically safe RS485 fieldbus system”, each bus
station is individually approved within the scope of the system
approval.
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2-28

In this context, there is no reference to an individual approval of a
separate system.

Each bus station approvals merely refers to the “RS485 fieldbus
system” with the marking SYST EEx ib IIC/IIB. In order to verify
intrinsic safety it is only necessary to ensure that all bus stations use
the same bus system with the defined cables, that the total current
does not exceed the certified value of |, = 2.66 A, and that the spec-
ified voltages of U, < U; are observed.

Shielding concepts of the fieldbus system

The RS485-IS (Ex-i) fieldbus cables must be protected against inter-
ference by means of a suitable shielding concept that is adapted to
the overall system. The following requirements must be fulfilled in all
cases:

Warning
There should be no equalising currents across the shield cable!
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4 shielding concepts are available:

1. The connections are hard earthed with the earthing potential
at both ends.

To prevent equalising currents over the cable shield, a separate
equipotential bond conductor is required. This must be a cable with
a minimum conductor cross-section of 6 mm?2 routed in parallel to
the fieldbus cable. The equipotential bonding conductor must be
routed both between the supplying device and the first bus station,
as well as between all other bus stations. In order to minimise the
active shield area, the equipotential bonding conductor must be
installed as close to the shielded cable as possible. The shield must
also be connected to the PROFIBUS connector body.

If you wish to save the equipotential bonding cable, check whether
shielding concept 2 (Seite 2-30) will meet your requirements!

Observe the “General requirements for equipotential bonding” page
2-33.

Figure 28:
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2.The connection at the supplying device is “hard earthed”, the
terminals of all bus stations in the segment have a capacitive

earth.
An equipotential bonding conductor parallel to the fieldbus is not
necessary.
The shield must also be connected to the PROFIBUS connector
body.
This shielding concept meets most requirements to a high degree.

Observe the “General requirements for equipotential bonding” page
2-33.

Figure 29:
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3. The connection at the supplying device has a capacitive earth,
the connections of all bus stations in the segment have a “hard”
earth.

An equipotential bonding conductor parallel to the fieldbus between
the supplying device and the first bus station is not necessary.

All other bus stations must be provided with an interconnected equi-
potential bonding conductor that is routed parallel to the fieldbus to
prevent equalising currents from occurring on the shield cable.

This shielding concept only meets a few requirements and must be
checked very closely!

Observe the “General requirements for equipotential bonding” page
2-33.

Figure 30:
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4. The connection at the supplying device has a capacitive earth,
the connections of all bus stations in the segment likewise have
a capacitive earth.

An equipotential bonding conductor parallel to the fieldbus between
the supplying device and the first bus station is not necessary. An
equipotential bonding conductor is also not required between the
bus stations.

The earthing capacity of capacitive earthing at both ends is very low.
High frequency interference signals are well earthed.

Check whether these features are suitable for your application and
compare it with shield concept 2 (Seite 2-30)!

Observe the “General requirements for equipotential bonding” page
2-33.

Figure 31:
Capacitive earth-
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ing device -
capacitive earth-
ing of all bus sta-
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General requirements for equipotential bonding

The excom® system (module rack) and the field housing are
permanently connected electrically. The field housing is part of
the equipotential bonding system. The field housings must be
connected to the equipotential bonding system via a bonding
conductor with a cross-section of at least 6 mm? . If non-
conductive field housings are used, the excom ® module rack
must be connected directly to the equipotential bonding system.

If the cable shield is connected directly to the integrated
shielding bar of the excom® module rack, the shielding bar
must be connected with the equipotential bonding system
(cross-section min. 4 mm3).

Insulated shielding busbars are used for routing the shield and
the equipotential bonding conductor separately. The insulated
shielding busbars may not be connected with the field housing
and thus with the equipotential bonding system.

The shield for the fieldbus cables is connected at one end to
the existing shielding busbars (if shielded field cables are used).

The shield for the fieldbus cable is connected in the control
room to a central point which also serves as the connection for
the equipotential bonding system (separate routing of shield and
equipotential bonding from this point on).

Power supply and fieldbus cables must be routed separately;
alternatively it is possible to install shielded power cables
observing a minimum distance of 30 cm from the field bus cable.

Equipotential bonding must be provided between the control
room and the field installation.

Figure 32: !
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Flg ure 33: safe area
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Connection of intrinsically safe field circuits

The field circuit connections located on the module racks MT18...
and MT9 of the excom® system must be installed in compliance with
the regulations of intrinsic protection, type “i”. The regulations of the
EN 60079-14 (VDE 0165 part 1), in particular chapter 12 (additional
requirements of explosion protection type “i” — intrinsic safety) must
be observed.

The installer is required to certify the intrinsic safety of the field
circuits in accordance with EN 60079-14. The connection must be
carried out according to the relevant wiring diagram for the modules
(“Digital modules” page 7-1, “Analogue modules” page 8-1, “Func-
tion modules” page 9-1).

2-34 D300398 0506 - excom®



Servicing and maintenance

If all mounting instructions are observed and if the system is oper-
ated correctly within the specified ambient conditions, regular main-
tenance is not necessary.

. Attention

The operator of electrical systems in explosion hazardous areas is
required to have these inspected regularly by a qualified electrician
who shall verify that the equipment is free of defects, such as cracks
in the housing, damage or discolouration of modules as a result of
excessive temperatures and damage, defective seals and the se-
cure fit of terminals and sealing plugs.

The electrical equipment must be disconnected from the power
supply prior to exchanging or dismantling non-pluggable compo-
nents. The use parts other than genuine TURCK components is not
permitted!

. Attention

If maintenance is performed on part of the excom® system on which
explosion protection depends, operation must not be resumed until
the electrical equipment has been inspected by an expert for com-
pliance with explosion protection regulations, issued applicable cer-
tification of this or until the control mark of this expert has been
attached to the apparatus.

Inspection by an expert is unnecessary if the manufacturer performs
a maintenance test on the equipment and certifies successful
testing by attaching the inspection mark prior to resuming opera-
tion.

Note

The approval expires if the device is repaired, modified or opened
by a person other than the manufacturer or an expert, unless the de-
vice-specific instruction manual explicitly permits such interven-
tions.

il @
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Marking

All excom® components are marked as follows:
Approval number of the EC type examination certificate
Important safety relevant connection values
CE mark

Manufacturer marking

2-36 D300398 0506 - excom®



Field housings

If the system is installed in zone 1, it must be mounted in a specially
approved EEx e field housing with protection rating IP54 or higher.

Note

In zone 2, an EEXx e type housing is not mandatory so that it is suffi-
cient to integrate the system into an IP54 field housing meeting the
requirements of EN 60079-15.

i @

It is the customer's responsibility to enclose the system as stated in
the manual in an appropriate housing meeting the requirements of
EN 50014.

Alternatively, it is possible to order a factory-assembled system in
an appropriate field housing to ensure that protection type IP54 is
fulfilled.

The module rack MT9 is integrated into the field housing, type EG-
VA4055/... whereas the module rack MT18 is enclosed in the field
housing EG-VA6555/... .

The field housings EG-VA4055/... and EG-VAB555/... come with
differently punched flange plates.

The holes are suitable for cable glands supplied by Hummel and
venting pipes from TBK.
The following components are used:

Table 6: Type Approval
Approved cable
entry fittings Cable entry fitting  HSK-K-Ex DMT 02 ATEX E047 X
(Hummel)
Sealing plugs HSK-V-Ex BVS 03 ATEX E 298 X
(Hummel)
Venting pipes DBELO112 PTB 00 ATEX 3109 X
(TPK Kapfer)
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Alternatively:
Type Approval

Cable entry fitting  ECDEP - EExi Il LCIE 97 ATEX 6007 X
(RST)

Cable entry fitting ECDEP - EExell LCIE 97 ATEX 6007 X
(RST)

Sealing plugs ECDEP (RST) LCIE 98 ATEX 0001 U

Screwed sealing EEx e Il (RST) LCIE 98 ATEX 0001 U

plugs

Cable entry fitting  U59 (Pflitsch) PTB 02 ATEX 1115 X

Ambient conditions

The admissible ambient temperature ratings of the excom® modules
and components can be taken from the individual device conformity
certificates. It must be ensured that the admissible ambient temper-
ature rating of the modules and components used is not exceeded
by the ambient temperature in the field housing occurring under
normal operating conditions. In this respect, the power loss within
the field housing must be taken into account.
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Field housings TWURCK

Assessment of temperature compliance

. Attention

Remember that increasing the number of modules in an excom®
system increases the total output and thus decreases the permissi-
ble ambient temperature.

If necessary, carry out measures to reduce the ambient tempera-
ture. Avoid direct sunlight! In the event of exposure to direct sun-
light, the ambient temperature must be reduced.

Temperature curve of the housing EG-VA6555/... with the module
rack MT18

Figure 34:
Temperature
curve
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Safety requirements in explosion hazardous areas

Temperature curve of the housing EG-VA4055/... with the module

rack MT9:
Figure 35: 60
Temperature
curve
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Note

The power loss indicated in the curve is the sum of the individual
module ratings (internal power input).

The additional power loss of the supply unit/units has been taken
into account. External heat sources such as sunlight have not been
considered.

If other components are installed in the housings in addition to the
excom® system, their thermal power loss values must also be calcu-
lated and certified by means of an individual acceptance test.

il @
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Notes on explosion protection certificates

This section is primarily addressed to those responsible for explo-
sion protection and contains information for a better understanding
of the different sorts of EC type examination certificates and admis-
sible combinations.

Understanding “U” type approvals

Each module, module rack and the housing of the excom® system
have separate EC type examination approvals certifying compliance
with explosion protection. This does not involve any disadvantages
for the plant operator because the authorised testing bodies have
taken this into account and ensured that approvals are carefully
coordinated within the system.

The module rack is provided with a different type of approval than
the modules. It is designated by the letter “U” in the approval, which
is given for “incomplete” items of electrical equipment. This defini-
tion in accordance with EN 50014:1997 (paragraph 3.23 and 3.25)
covers “Ex components” as opposed to the term “equipment”.

These incomplete items of electrical equipment may not be used in
explosion hazardous areas on their own and require a separate
approval when integrated in electrical equipment.

The first paragraph in section 15 of the module rack approval PTB
00 ATEX 2194 U stipulates exclusive application of the module rack
in combination with the excom® system. In turn, section 15 of the
individual module approvals describes each module as a compo-
nent of the excom® system and explicitly states approval of the
module rack.

An additional approval or document is thus not needed due to this
integral approach. This therefore ensures the approval of the collec-
tive operation of all individually approved components of the
excom® system.

It is not necessary to “verify and certify intrinsic safety” for the
internal connection of the individual modules via the module rack.
With section 15 of the individual certificates, the entire assembly is
approved by the authorised bodies. The power supply concept is
separately assessed by approval PTB 00 ATEX 2193 covering the
power supply module PSD24EX and by approval PTB 00 ATEX 2194
U covering the internal CAN bus. All components of the excom®
system may therefore be operated without an additional approval by
the user.
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Safety requirements in explosion hazardous areas

System approval of excom®field housings

In order to save the user the trouble of having to apply for individual
approval of the assembled components, TURCK has obtained a
system approval covering the stainless steel field housings with
integrated module rack.

With this approval, the components (housing, module rack and line
filter) are combined under a “U” type approval.

The I/O fieldbus system consists of a stainless steel housing with
protection type EEx e and an integrated module rack. This rack is
designed to incorporate various modules.

It is also possible to integrate a line filter and various other prewired
terminals within the scope of this approval.

All components of the excom®system have been tested and certi-
fied by separate approvals. The system is factory-assembled and
mounted at TURCK to ensure compliance with the required creep-
ages and clearances.

In order not to exceed the maximum temperature specification of
temperature class T4, the maximum permissible ambient tempera-
ture is reduced according to the power of the modules installed (see
also the temperature curves, “Assessment of temperature compli-
ance” page 2-39).

Table 7:

Max. admissible
ambient tempera-
ture

Max. admissible
ambient temperature

Basic P
housing

in
(power of the
installed modules)

EG-VA6555 <59 W -20 ... +40 °C
<50W -20 ... +45°C
<40W -20 ... +50 °C
<30W -20 ... +53 °C

EG-VA4055 <30W -20 ... +48 °C
<20W -20 ... +53 °C

2-42
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Notes on explosion protection certificates TUWUIRC KK

Ordering code for the systems approved as a whole

An approved complete system can be ordered using the following
ordering code:

Figure 36:
Ordering code
EG-VA xxxx /BV 68 X X x Meaning
1 M16-K
2 M20-K
5 customer-specific version

No installation of MODEX filter
installation of 1 MODEX filter
installation of 2 MODEX filter
installation of PS-F24Ex/1 filter
installation of PS-F24Ex/2 filter

DO N 2O ¢t X

01 MT18-R024 (for 24-VDC-power supply; pluggable terminals)
02 MT18-C024 (for 24-VDC-power supply; cage clamp terminals)
05 MT18-C230 (for 230/115-VAC-AC/DC converter; cage clamp terminals)
11 MT9-R024 (for 24-VDC-power supply; pluggable terminals)
12 MT9-C024 (for 24-VDC-power supply; cage clamp terminals)
v
4055 field housing (400 mm x 550 mm x 210 mm)
6555 field housing (650 mm x 550 mm x 210 mm)
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Housings for the excom®stations

Stainless steel field housings - EEx e

3-2

i @

il @

General information

The explosion protected stainless steel housings are approved for
installation in explosion hazardous areas (zone 1). They are also suit-
able for use in hostile and corrosive environments.

Note

It should also be remembered that stainless steel housings with in-
tegrated module racks and a corresponding system approval are
available! “Overview - Field housings with integrated module rack”
page 1-31

Note

For outdoor applications ventilation should be ensured in order to
avoid a buildup of condensation water within the housing.

Observe the requirements stated in “Assessment of temperature
compliance” page 2-39 !

Ventilation

Condensation water can accumulate, especially in housings
mounted outdoors, due to the temperature differences present
(inside/outside the housing). This may impair functionality (corro-
sion, short-circuits).

Ventilation will remedy this effect by ensuring sufficient air circula-
tion and thus counteracting the buildup of condensation. Further-
more, condensation water which may accumulate at the bottom of
the housing in extreme conditions, can drain off.

For this the venting pipe ELST-M20Ex must be mounted at the
bottom of the housing. The labyrinth construction prevents water
from penetrating through the ventilation, whilst still ensuring suffi-
cient ventilation.

A porous plastic plate is used for dust protection.
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Stainless steel field housings - EEx e TUWUIRC KK

. Attention

A venting pipe “ELST-M20EX” page Appendix-65 must be used
without fail in the dust area. This meets the requirements of protec-
tion class IP65 and higher.

. Attention

Use of a venting pipe reduces the protection rating of the whole sys-
tem against the ingress of water to IP54 acc. to EN 60529. The vent-
ing pipe is mounted using the drill hole provided.
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Housings for the excom®stations

Technical specifications

Table 8: Approval PTB 00 ATEX 1101U
Stainless steel
field housing Material Stainless steel 1.4404

Material thickness 1.5 mm

Protection degree IP65, EN 60529

Flange plate 2.0 mm stainless steel plate with
mounting holes and drill holes for cable
glands, part of the base housing.

Cover (door) Attached to the base housing via interior
hinges, inspection window made of
safety glass and with double ward lock
The M6 earthing studs are welded onto
the inside.

Inspection window  ESG safety glass with seal

Inspection window  Acrylic seal, temperature resistant up to
seal +90°C

Housing seal Housing cover silicone seal, temperature
range -20 to +130°C

Flange seal CR cellular caoutchouc, temperature
range -30 up to +120°C

C-rail Section rail, 25 x 10 mm, material thick-
ness 1.5 mm

Shielding busbar CU rail, nickel-plated, 10 x 3 mm
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Stainless steel field housings - EEx e

EG-VA6555/... (650 x 550 x 210 mm)

The EEx e IIC stainless steel housing with a hinged cover and
inspection window (visible area 570 x 80 mm) is designed for inser-
tion of the excom® module rack.

Table 9:
Stainless steel
field housing
types

Optional assemblies:

one MT18 rack

two MT9 module racks

The EEx e and EEXx i circuits must be
installed in conformity with the applicable
regulations. The relevant guidelines must
be observed if cables cross inside the
housing.

Version 1:

Housing with flange
plate M16, incl. screw
connections
(EG-VA6555/M16-K)

Mounting holes for cable glands, incl.
screw connections:
-4 x M20 for supply voltage
(EEx e IIC), black
— 4 x M16 for bus cables (EEx e IIC), blue
-1 x M20 for venting pipe
— 64 x M16 for signal lines (EEx e IIC),
blue

Version 2:

Housing with flange
plate M20, incl. screw
connections
(EG-VAB555/M20-K)

Mounting holes for cable glands, incl.
screw connections:
-4 x M20 for supply voltage
(EEx e IIC), black
— 4 x M20 for bus cables (EEx e IIC), blue
-1 x M20 for venting pipe
— 64 x M20 for signal lines (EEx e IIC),
blue

Version 3:

Housing with blanking
plate,

empty
(EG-VAB555/BLD-V)

Mounting holes for cable glands can be
positioned as required by the customer

D300398 0506 - excom®
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Housings for the excom®stations

Dimension drawings EG-VA/6555...

Figure 37: 185
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Stainless steel field housings - EEx e TUWUIRC KK

Figure 39: o £75
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Base part with drain, 4 welded clips on the outside

2 mounting rails (C-rails) on rubber padding for mounting of
module racks

2 CU rails (nickel-plated) as shielding bus for termination of cable
shields

M6 earthing studs welded to the inside, M8 earthing studs
welded to the outside

The (outer) M8 earthing stud must be connected to the equipo-
tential bonding system of the installation using a cable with suffi-
cient cross-section (min. 6 mm?)

The flange plate and front cover are supplied with the base
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Housings for the excom®stations

EG-VA4055/... (400 x 550 x 210 mm)

EEx e lIC stainless steel housing with a hinged cover and inspection
window (visible area 300 x 80 mm) designed to incorporate the

excom® module rack.

Table 10:
Stainless steel
field housing
types

3-8

Optional assemblies:

one MT9 rack

The EEx e and EEx i circuits must be
installed in conformity with the applicable
regulations. The relevant guidelines must
be observed if cables cross inside the
housing.

Version 1:

Housing with flange
plate M16, incl. screw
connections
(EG-VA4055/M16-K)

Mounting holes for cable glands, incl.

screw connections:

— 4 x M20 for voltage supply (EEx e 1IC),
black

— 4 x M16 for bus cables (EEx e IIC), blue

— 1 x M20 for venting pipe

— 32 x M16 for signal lines (EEx e IIC),
blue

Version 2:

Housing with flange
plate M20, incl. screw
connections
(EG-VA4055/M20-K)

Mounting holes for cable glands, incl.

screw connections:

— 4 x M20 for voltage supply (EEx e 1IC),
black

— 4 x M20 for bus cables (EEx e IIC), blue

— 1 x M20 for venting pipe

— 32 x M20 for signal lines (EEx e 1IC),
blue

Version 3:

Housing with blanking
plate,

empty
(EG-VA4055/BLD-V)

Mounting holes for cable glands can be
positioned as required by the customer
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Stainless steel field housings - EEx e TUWUIRC KK

Dimension drawings EG-VA/4055/...
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Housings for the excom®stations

Figure 43:
EG-VA4055/...
Side view with
door
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Figure 44:
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Base with drain, 4 welded clips on the outside

380

2 mounting rails (C-rails) on rubber padding for mounting of
module racks

2 CUrails (nickel-plated) as shielding bus for termination of cable
shields

M6 earthing studs welded to the inside, M8 earthing studs
welded to the outside
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Stainless steel field housings - EEx e TUWUIRC KK

The (outer) M8 earthing stud must be connected to the equipo-
tential bonding system of the installation using a cable with suffi-
cient cross-section (min. 6 mm?)

The flange plate and front cover are supplied with the base
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Mounting and mounting instructions

Observation of safety requirements in explosion hazardous areas

4-2

Warning

Chapter “Safety requirements in explosion hazardous areas” page
2-1 must be read in all cases.

The safety instructions as well as the mounting and wiring guidelines
for explosion hazardous areas described in the chapter must be ob-
served without fail, otherwise correct and safe system operation
cannot be guaranteed.
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Mounting the module racks

The rack system is made of extruded aluminium sections. This
provides the system with enhanced stability and ensures optimum
shielding. The module racks are suitable for wall mounting and 19”
rail mounting.

. Warning

The EEx e and EEx i circuits are located on the backplane. The mod-
ule rack must only be transported and stored in its original packag-
ing.

Damaged or improperly handled devices, which are no longer in
their original factory condition, must not be mounted.

Module rack MT9

The module rack MT9 is designed to accommodate up to 8 I/O
modules, 1 gateway and 1 power supply.
It is mounted via M6 screws or bolts.

. Attention

Special type GM306 slide nuts and type GS406 threaded bolts must
be used in conjunction with M6 nuts in accordance with DIN 934 for
mounting in stainless steel housings EG-VA4055/... or EG-VA6555/
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Mounting and mounting instructions

Dimension drawing for the module rack MT9-C(R)024

Figure: 45
Module rack
MT9-C(R)024

75—
x 10
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Mounting the module racks TUWUIRC KK

Module rack MT18

The module rack MT18 is designed for taking 16 1/0 modules,

2 gateways and 2 power supply units (MT18-C(R)024) or 2 power
supply units with 2 AC/DC converters for 115/230 VAC (MT18-
C230).

It is mounted using M6 screws or bolts.

. Attention

Special type GM306 slide nuts and type GS406 threaded bolts must
be used in conjunction with M6 nuts in accordance with DIN 934 for
mounting in stainless steel housings EG-VA4055/... or EG-VA6555/
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Mounting and mounting instructions

Dimension drawing for the module rack MT18-C(R)024

x 10

MT18-C(R)024

Figure: 46
Module rack
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Mounting the module racks

Dimension drawing for the module rack MT18-C230

Figure: 47

Module rack

MT18-C230

x 10
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Mounting and mounting instructions

Mounting the power supply units, gateways and 1/0 modules

The power supplies, gateways and the I/O modules are plugged into
the designated slots in the module rack. They must clearly snap into

the retaining clamps. The power supply units must be screw
fastened appropriately.

Figure 48:
excom®
e 2
o= |!L
i
i
2 (]
i
Note
Power supply units, bus couplers and the I/O modules may be ex-
changed during operation, even in zone 1.
Warning
The use defective components or components suspected of being
defective is not permitted.
4-8
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Mounting of the stainless steel field housing

When mounting the stainless steel field housing, please observe the
following guidelines:

The housings must be mounted in such a way that the cable
glands are located on the underside.

The field housings are designed to incorporate a fully assembled
rack comprising the maximum number of /0 modules and
power supply units.

To ensure correct operation, the inspection window of the field
housing must not be damaged.

Ambient temperature

Direct exposure to sunlight and high ambient temperatures must
be avoided.

Ensure sufficient ventilation around the housing.

Compliance with protection degree IP54

The operator must ensure that at least protection degree IP54 is
achieved when installing the cables.

Additional temperature verification

When using valve control modules, an additional temperature
verification must be completed as the specified temperature
characteristics are no longer valid ( “Assessment of temperature
compliance” page 2-39).
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Mounting and mounting instructions

Connecting and wiring the excom® stations

The excom® stations must be connected and wired as described in
the following. Otherwise correct operation cannot be guaranteed.

Warning

System installation, modification, extensions and all work on the
module rack or in the housing must be carried out by qualified staff
in compliance with the applicable national standards.

The EEx e connections are protected by covers with IP30
protection.

Before removing the covers, the circuits must be disconnected.

The EEx e cables must be routed via the cable glands desig-
nated for this purpose.

Crossings of the EEx e and EEXx i circuit cables should be
avoided. Should this not be possible, the installation regulations
must be observed.

The cables must be connected according to the terminal mark-
ings provided.
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System extension or replacement of modules

Only TURCK original parts should be used for spares or exten-
sions.

Attention

excom® components must only be transported and stored in the
original TURCK packaging.
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PROFIBUS-DP interface
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Physical connection with SC12Ex or OC11EX/...

The maintenance and possible exchange of electrical equipment
during operation is one of the features required in the field of
process automation. The PROFIBUS interface for excom® therefore
has an intrinsically safe design in order to meet this requirement. A
conversion from RS 485 to intrinsically safe RS 485 is therefore
required between PROFIBUS master and excom®. These kinds of
converters are normally known as segment couplers.

TURCK offers two different types of segment couplers, the SC12
and the OC11. The SC12 uses copper as the transmission medium
and provides two intrinsically safe RS485-IS lines. These lines can
be used, for example, for line redundancy. The OC11, on the other
hand, converts non-intrinsically safe RS485 signals into optical
signals that are transferred to the explosion hazardous area via fibre
optic cables. A second OC11 normally converts these back into
electrical signals in the field, normally at the first excom® station.
From this point the networking is continued using copper media in
accordance with RS485-1S.

. Attention

Due to the special characteristics of the RS485-Ex-i layer, excom®
must only be operated with these segment couplers connected in
front!

The two TURCK couplers described below provide a regenerated (
“Repeater functionality” page 5-26) and signal transmission that is
adapted to the explosion hazardous area ( “Converting the RS485
signal into the RS485 IS(-Ex-i) signal” page 5-10):

SC12Ex
OC11Ex

The following sections provide a detailed description of the segment
couplers and the different features required for application-specific
use.
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Segment coupler SC12Ex

Figure 49: D F G
Front view of the |

SC12Ex e
+ - - TUIRCEK
SC12Exx

P51 ®
24VDC 24 \mc PTB 03 ATEX 2115 @ c €g
Il (2) GD [EEx ib] 5
i Up=371V  Uj=42V
E S BT o= 120 mA Tz 5004707 ®
2= 1920 2 Po= 120 mW
L 2 3= 4545 3 7 linear characteristic
P eI e G 98 TURCK D-45466 Milheim an der Ruhr
6= 500,00
o/ Fsus yoikanE ® RS485-1S (a)
[
L 8 = not used "

9 = not used
)
i« )|

>

Terminal for the PROFIBUS standard interface

( “SUB-D connector assignment for RS485 / RS485-1S” page 5-28)

B Two terminals for intrinsically safe PROFIBUS interfaces (to RS485-1S)

C Shield connection, capacitive or direct earthing ( “Shielding concepts of the fieldbus sys-
tem” page 2-28)

Two three-pole COMBICON screw connectors for connecting the power supply
Earthing bolt with M5 thread

Rotary switch for selecting a baud rate or selecting ‘Baud rate detection’ mode ( “Automatic
baud rate detection/baud rate setting” page 5-29)

Test certificate number as well as explosion protection group:

Test certificate number: PTB 03 ATEX 2115

Explosion protection group: Il (2) GD [EEx ib]

II: All areas except mining

(2): The round brackets indicate the ‘apparatus group’

The 2 stands for “high level of safety”.

G: Explosion protection for gas, vapour, mist

D: Explosion protection for dusts

[]: “apparatus group”

EEx: complies with European standard

ib: Intrinsic safety in the event of one fault

The documentation “D200412” provides further information on categories and relevant
standards for explosion protection.

mmo

[2}
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Physical connection with SC12Ex or OC11EXx/... TWUIRCEK

Figure 50:
System design DP-V1- RS485
with segment Master ] AL
coupler SC12Ex
SC12Ex
. Non-Ex-area
Ex-area excom®
RS485-IS
‘( Non-Ex-area
| SC12Ex
2 ] [ Slave
D DP-connector —]
-
DP-connector ‘
with integrated i
terminating resistor + |

Redundant interfaces and power supply

This coupler provides a standard RS485-PROFIBUS interface and
two intrinsically safe RS485-1S PROFIBUS interfaces. “Line
redundancy (flying redundancy) - hardware” page 5-38 can be
implemented with one device. The communication channels have
equal parity in each segment. If no redundancy is required, two
segments (with 32 stations each) can be connected to one coupler.

The coupler can be provided with a redundant power supply. The
two operating voltage inputs are decoupled with diodes. The load
separation depends on the operating voltage. The operating voltage
range is 18...32 VDC. A power supply unit with UM < 60 VDC must
be used.

The SC12Ex allows transmission distances of up to 1.2 km
depending on the transmission speed used.
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Table: 11

Baud rate Transmission
distance
9.6 kBaud 1,200 m

19.2 kBaud 1,200 m

45.45 kBaud 1,200 m

187.5 kBaud 1,000 m

500 kBaud 400 m

1.5 MBaud 200 m

5-6

One of the “Shielding concepts” page 5-8 must be used in the
installation.

Other features

The “Repeater functionality” page 5-26 ensures that the ampli-
tude and phase of the signal is regenerated, thus preventing any
loss in signal strength and quality.

Cable faults (wire break/short-circuit) are not transferred from
one segment to another. In this way the fault-free operation of all
segments independently of each other is ensured.

The coupler is provided with 6 “LEDs” page 5-11

The “Automatic baud rate detection/baud rate setting” page
5-29 function enables the baud rate to be detected automatically
by the coupler when the rotary switch is set to “0”. The baud rate
can be set to a fixed value using switch positions “1” to “7”.

Connectors and bus termination

Standard PROFIBUS connectors can be used on the RS485
terminal. These normally have a switchable and integrated resistor
combination for active bus termination. For example, D9T-RS485,
Ident no. 6890942.

The PROFIBUS connector D9T-RS485IS, Ident no. 6890944, must

be used on the intrinsically safe RS485-IS terminal.

The connector D9T-EXx, Ident no. 6890938, must be used on the
PROFIBUS terminal of the excom® station.
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Physical connection with SC12Ex or OC11EXx/... TWUIRCEK

Both connectors are provided with a switchable terminating resistor
for terminating the network at the first and last bus stations.

. Attention

The PROFIBUS RS485-IS connector must not be used on non-in-
trinsically safe PROFIBUS terminals and on the excom® gateway

GDP1,5EX, Ident no. 6884008. This may cause the destruction of
the interface drivers inside the device!
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PROFIBUS-DP interface

5-8

Shielding concepts

The PROFIBUS cable must routed and connected with appropriate
shielding measures in order to prevent the effects of interference on
the data transfer. It should be taken into account in this respect that
electrical fields can be effectively suppressed by earthing the
shielding at one end. However, more frequently occurring magnetic
fields are often only effectively protected by earthing the shielding at
both ends.

When the shielding is earthed at both ends, however, it must be
ensured that no equalising currents flow along the shield due to
potential differences from one connection point to the other. Capac-
itive earthing is one possible remedy for this. In this, the shield is not
connected directly with the equipotential bonding conductor but via
a capacitor.

The shielding concept must be adapted to the overall concept. Four
shielding concepts can be used and are supported by using variable
shield terminals.

Observe the requirements stated in “Shielding concepts of the
fieldbus system” page 2-28. This also provides the relevant terminal
designations and the “General requirements for equipotential
bonding” page 2-33.

The following concepts can be implemented:

“1. The connections are hard earthed with the earthing potential at
both ends.” page 2-29

“2.The connection at the supplying device is “hard earthed”, the
terminals of all bus stations in the segment have a capacitive earth.”
page 2-30

“3. The connection at the supplying device has a capacitive earth,
the connections of all bus stations in the segment have a “hard”
earth.” page 2-31

“4. The connection at the supplying device has a capacitive earth,
the connections of all bus stations in the segment likewise have a
capacitive earth.” page 2-32

At the RS485-IS line terminal on the SC12Ex the shield always has
a capacitor connection to the earth potential (factory setting). For
direct earthing, the insulation washer under the screw marked
“Shield” must be removed ( “Front view of the SC12Ex” page 5-4).
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Physical connection with SC12Ex or OC11EXx/... TWUIRCEK

The excom® system is factory shipped with the shield terminal
connected directly with earth. The shield can also be connected to
earth via an integrated RC combination. For this, the jumper that
bridges factory fitted RC combination must be removed. (older
excom® systems do not have this jumper. The shield terminal is
always directly connected to the earth potential.)
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Converting the RS485 signal into the RS485 IS(-Ex-i) signal

The PROFIBUS interface in the hazardous area must meet the
requirements of “intrinsic safety”. The RS485-1S(-Ex-i) layer is used
as excom® is required for operation in zone 1 and the gateway must
be isolated from the bus during operation.

The interface is designed in accordance with guidelines of the PNO
RS485-IS working group. The transmission routes of both areas
must be galvanically isolated, and this is ensured with the SC12Ex.

The data received at the RS485 interface is transferred simultane-
ously to the RS485-IS (a) interface and/or the RS485-1S(b) interface.
The delay is 11 bit times.

The data received at the RS485-1S(a) and/or the RS485-1S(b) inter-
faces is transferred to the RS 485 interface. The intrinsically safe
interface that first received valid telegrams relays this on via the
standard PROFIBUS interface to the master.

During the transmission to the master, the adjacent intrinsically safe
interface is disabled for further data traffic.

Figure 51:
—p RS485-1S(a)
RS485 =
= RS485-1S(b)
Figure 52:
> RS%IS(&\)
RS485 ~at—
--— RS485-IS(b)
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Physical connection with SC12Ex or OC11EXx/...

LEDs

The coupler is provided with three status LEDs for the three
PROFIBUS segments, 2 operation LEDs for the two power supplies
and one status LED for the automatic baud rate detection.

Operating voltage

Table 12: PS1/PS2 Meaning
24 VDC
Green Input voltage o.k.
OFF Input voltage too low
PROFIBUS interfaces

Table 13: RS485/ Meaning
RS485-1S(2x)
Red Invalid data traffic
Yellow Valid data received
OFF No data traffic

D300398 0506 - excom®
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PROFIBUS-DP interface

Baud rate detection/baud rate setting

Table 14: Baud rate Meaning

Continuous yellow  Baud rate detected

Yellow flashing Baud rate detection
active
OFF Baud rate setting via

rotary switch
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Physical connection with SC12Ex or OC11EXx/... TWUIRCEK

Increase of fail-safe performance using redundant circuits

The following circuits (SC12Ex - version 1 and version 2) increase
fail-safe performance by means of redundant controls, transmission
routes and gateways.

A master (e.g. master (1)) handles the controller functions.

The neighbouring master (in this case (2)) is in standby mode.
Version 1 provides gateway and line redundancy. Version 2 on the
other hand provides comprehensive redundancy from the control
system to the gateway, preventing the possibility of any data loss on
account of a fault.

Figure 53:
gateway and line
redundancy with

[
SC12 Ex Version 1

SC12Ex

Non-Ex-area

Ex-area é

Excom

[ DP-connector with integrated
terminating resistor

] DP-connector
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Figure 54:
comprehensive Master - . - - - Master @
redundancy with

. redundancy
SC12Ex Version 2 connection

SC12Ex SC12Ex

Non-Ex-area

Ex-area

Excom

= DP-connector with integrated
terminating resistor

[ DP-connector

The following errors can occur. The system remains functional:
A wire break at any point in the system.

Failure of a segment coupler - the adjacent master detects the
failure and takes over the control function.

A master fails - the adjacent master detects the failure and takes
over the control function.

If a gateway of the excom® station fails, the redundant gateway
takes over the function.
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Physical connection with SC12Ex or OC11EXx/... TWUIRCEK

Technical data SC12Ex

Table: 15 Type SC12Ex
Technical data

Ident no. 6884047

Operating voltage 18...32 VDC

Current consumption <200 mA

Transmission rate 9.6 kBit/s...1.5 Mbit/s (automatic
detection)

Galvanic isolation

Between PROFIBUS and 250V
supply voltage
(to EN 50020)

Between intrinsically safe 60V
PROFIBUS and PROFIBUS
(to EN 50020)

Between intrinsically safe 60V
PROFIBUS

and supply voltage (to EN

50020)

Between the two intrinsically 10V
safe PROFIBUS segments (to
EN 50020)

Ex marking of the device [EEx ib] lIC

Ex limit values in accordance U,=4.2V;1,=4.8A
with PNO working group

“RS485-1S”

Housing

Dimensions (mm) 142 x 105 x 32
Housing material Anodized aluminium
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PROFIBUS-DP interface

Cover material

FR4, grey/blue

Protection degree

IP20

Ambient temperature

-20...+70 °C
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Physical connection with SC12Ex or OC11EXx/... TWUIRCEK

The coupler system OC11EXx/..

Figure 55:

The OC11EX/..
coupler system-
with a fibre optic
cable connection

connection via optic fibre

-
L
Figure 56:
Fibre optic cable Non-Ex-area
for transmission DP-VA- RS485
Master ]
Ex-area zone 2 L1 -

Ex-area zone 1

max. distance
between the fibre-optic connection
fibre-optic couplers 2,5 km

OC11EX2G

RS485-1S

DP-connector
. -

DP-connector
with integrated Slave | excom® Slave

terminating resistor
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Fibre optic cable for transmission

The coupler system transfers the bus signals via fibre optic cable
from a safe area to a hazardous area. In the safe area, the OC11Ex/
3G receives PROFIBUS-DP signals on a standard RS485 interface
and outputs them on an intrinsically safe fibre optic cable. The
OC12Ex/2G communication partner can be installed in zone 1. This
converts the signals of the fibre optic cable to the intrinsically safe
RS485-IS data format. This transmission is isolated and noise-
immune and can cover distances up to 2500 m.

“2-wire fibre optic cable with pre-assembled ST connectors” page
Appendix-61 are available in the following lengths: 2.5 m,5 m, 10 m,
25m, 50 m, 100 m, 250 m, 1000 m, 2500 m.

Other features

The “Repeater functionality“ ensures that the amplitude and
phase of the signal is regenerated, so that an entire network
segment can be connected to the coupler.

An additional connection option enables the direct connection of
two OC11Ex/3G or two OC11Ex/2G devices. In this way, an
“Increase of fail-safe performance using redundant circuits”
page 5-22 or a new segment can be implemented.

Cable faults (wire break/short-circuit) are not transferred from
one segment to another. In this way the fault-free operation of all
segments independently of each other is ensured.

A coupler is provided with 4 LEDs: one status LED for the
connected PROFIBUS segment, one status LED for the
connected fibre optic cable, one operation LED for the power
supply and one status LED for the automatic baud rate detec-
tion.

The “Automatic baud rate detection/baud rate setting” page
5-29 function enables the baud rate to be detected automatically
by the coupler when the rotary switch is set to “0”. The baud rate
can be set to a fixed value using switch positions “1” to “7”.

Connectors and bus termination

Standard PROFIBUS connectors can be used on the RS485
terminal. These normally have a switchable and integrated resistor
combination for active bus termination. For example, D9T-RS485,
Ident no. 6890942.
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Physical connection with SC12Ex or OC11EXx/... TWUIRCEK

The PROFIBUS connector D9T-RS485IS, Ident no. 6890944, must
be used on the intrinsically safe RS485-IS terminal.

The connector D9T-EXx, Ident no. 6890938, must be used on the
PROFIBUS terminal of the excom® station.

Both connectors are provided with a switchable terminating resistor
for terminating the network at the first and last bus stations.
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PROFIBUS-DP interface

5-20

Shielding concepts

The PROFIBUS cable must routed and connected with appropriate
shielding measures in order to prevent the effects of interference on
the data transfer. It should be taken into account in this respect that
electrical fields can be effectively suppressed by earthing the
shielding at one end. However, more frequently occurring magnetic
fields are often only effectively protected by earthing the shielding at
both ends.

When the shielding is earthed at both ends, however, it must be
ensured that no equalising currents flow along the shield due to
potential differences from one connection point to the other. Capac-
itive earthing is one possible remedy for this. In this, the shield is not
connected directly with the equipotential bonding conductor but via
a capacitor.

The shielding concept must be adapted to the overall concept. Two
shielding concepts can be used and are supported by the OC11Ex/
.. coupler system as well as by the actual rack by using variable
shield terminals.

Observe the instructions stated in “Shielding concepts of the
fieldbus system” page 2-28. This also provides the relevant terminal
designations and the “General requirements for equipotential
bonding” page 2-33.

The following concepts can be implemented:

“3. The connection at the supplying device has a capacitive earth,
the connections of all bus stations in the segment have a “hard”
earth.” page 2-31

“4. The connection at the supplying device has a capacitive earth,
the connections of all bus stations in the segment likewise have a
capacitive earth.” page 2-32

At the RS485-IS line terminal on the OC11Ex/2G the shield always
has a capacitor connection to the earth potential (factory setting).

The excom® system is factory shipped with the shield terminal
connected directly with earth. The shield can also be connected to
earth via an integrated RC combination. For this, the jumper that
bridges factory fitted RC combination must be removed. (older
excom® systems do not have this jumper. The shield terminal is
always directly connected to the earth potential.)
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LEDs
Operating voltage
Table 16: Ug Meaning
Green Input voltage o.k.
OFF Input voltage too low
PROFIBUS interfaces
Table 17: RS485/ Meaning
FO
Red Error in the
PROFIBUS/FO
segment
Yellow Valid data received
OFF No data traffic
Baud rate detection/baud rate setting
Table 18: Auto (Baud rate) Meaning
Continuous yellow  Baud rate detected
Yellow flashing Baud rate detection
active
OFF Baud rate setting via
rotary switch
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Increase of fail-safe performance using redundant circuits

The OC11Ex/3G and OC11Ex/2G devices are provided with an 8
mm snap-in connector in addition to the PROFIBUS SUB-D
terminal. This is used for providing a redundant connection to a
second OC11 with the same redundancy concept as for the
SC12Ex.

The description below shows how the interface can be used for
creating a redundancy circuit:

Figure: 57
Redundancy cir- Master
cuit with OC11/..

Version 1 E

Ex-Area Zone 2

Non-Ex-area

Ex-area Zone 1

excoml

= DP-connector with integrated

(D fibre-optic connection -Ofn !
M terminating resistor

@ Profibus link-interface [1  DP-connector
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Physical connection with SC12Ex or OC11EXx/... TWUIRCEK

Figure: 58 Non-Ex-ar ea
Redundancy cir- Maister _____ Mazster
it with OC11/ redundancy
ourt ‘-Mt - T connection |
Version 2
RS485
Ex-area zone 2 | o

max. distance
between the fibre-optic connection
fibre-optic couplers 2,5 km

Profibus link-
interface
Ex-area zone 1
RS485-1S
(
1
D DP-connector
1 1
D DP-connector ' .
with integrated ] .
terminating esistor . . excon®
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Technical data OC11Ex/2G and OC11Ex/3G

Table 19:
Technical data

5-24

Type OC11Ex/2G OC11EX/3G
Ident no. 6890423 6890424
Operating voltage 18...32 VDC 18...32 VDC
Current consump- < 100 mA <100 mA

tion

Transmission rate

9.6 kBit/s...1.5 Mbit/s (automatic detection)

Galvanic isolation

Between
PROFIBUS and
supply voltage
(to EN 50020)

60V 60V

Ex marking of the
device

PTB 05 ATEX 2051 X/ PTB 05 ATEX 2052 X/

EEx e mb ib [Ex opis] IIC
[ib opis] IC T4 PTB 05 ATEX 2053 X/
EExnAll T4

Ex limit values in
accordance with
PNO working group
“RS485-1S”

Up=42V;l,=4.8A
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Housing
Dimensions (mm) 75 x 105 x 32

Housing material

Anodized aluminium

Cover material FR4, grey
Protection degree IP20
Ambient tempera- -20...+70 °C

ture

D300398 0506 - excom®

5-25



PROFIBUS-DP interface

5-26

Repeater functionality

If a network consists of more than 32 stations, one or several
repeaters must be used. Repeaters physically condition the signal
by regenerating the signal amplitude and phase. Repeaters divide
up the network into individual segments. One network can only take
32 stations.

Repeaters, with the exception of diagnostics repeaters, do not have
their own bus address. Although SC12Ex and OC11EXx/... belong to
these so-called “transparent” bus stations, they each represent a
physical station that must be included when calculating the total
number of bus stations.

D300398 0506 - excom®



Physical connection with SC12Ex or OC11EXx/...

PLC system with PROFIBUS-DP master card

@ @ @
Node 1 % ®D D@

o HHHH ]

PROFIBUS-DP , or

Bus segment 1

1. excom® station

Node 2

Node 31

Bus segment 2

Node 2 ...31

2.Repeater
Node 32 m (here: last repeater)
e 1

Bus segment 3

Node 2...32
Segmentation of a PROFIBUS network - example

D300398 0506 - excom®

PC with
PROFIBUS-DP
plug-in card
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SUB-D connector assignment for RS485 / RS485-IS

The PROFIBUS interfaces are connected to 9-pole SUB-D female
connectors with the assignment as specified by the PROFIBUS

standard.
Figure: 59 5 4 3 2 1
View of a SUB-D
female and male
connector. 0O0O0OC
o 0o 0 o
9 8 7 6
1 2 3 45
6 7 8 9
Table: 20 Pol RS485 RS485-1S Meaning
Assignment ofthe no.
SUB-D poles
1 n. c. n. c.
2 n. c. n. c.
3 RxD/TxD-P RxD/TxD-P Receive data/Send data of
the non-inverted line
4 n.c n.c
5 DGND ISGND Bus termination minus
6 DP ISP Bus termination plus
7 n.c n.c
8 RxD/TxD-N RxD/TxD-N Receive data/Send data of

the inverted line
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Physical connection with SC12Ex or OC11EXx/... TWUIRCEK

Automatic baud rate detection/baud rate setting

The start delimiter of the PROFIBUS telegrams is evaluated for
“automatic baud rate detection”. Three valid start delimiters must be
received in succession before detection is activated. All received
telegrams undergo a plausibility check by means of the start delim-
iter. The baud rate detection complies with the state machine
described in EN 50170 and is started after a reset. A reset is
executed and the baud rate is detected again if no more telegrams
are received at the interfaces for 1.7 s. Alternatively, the baud rate
used can be set permanently via a rotary switch.

Table 21:

Rotary switch Baud rate
position
Position 0 Automatic baud rate
detection
Position 1 9.6 kBaud
Position 2 19.2 kBaud
Position 3 45.45 kBaud
Position 4 93.75 kBaud
Position 5 187.5 kBaud
Position 6 500 kBaud
Position 7 1.5 MBaud
Position 8 not used
Position 9 not used
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Length of the bus cable depending on the baud rate

The following table shows the maximum length of the bus cable or
the bus segment in relation to the baud rate:

Table 22: Baud rate Bus segment
Zig?hrate andbus (length of bus cable)
9.6 kbps 1,200 m
19.2 kbps 1,200 m
45.45 kbps 1,200 m
93.75 kbps 1,200 m
187.5 kbps 1,000 m
500 kbps 400 m
1.5 Mbps (most frequent 200 m
type)
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Physical connection with SC12Ex or OC11EXx/... TWUIRCEK

System schematic

Figure 60:
Structure of the Master
®
excom® system J RS485
non intrinsically safe
DP-Exi
Slave Repeater coupler
[
excom®
non intrinsically safe
_ DP-Exi intrinsically safe
excom® intrinsically safe coupler excon®
H RS485Ex-i |
— el
excon® Repeater RS485 excom®
:: RS485 [ ]
excom® Repeater RSAB5EX-|  excom®
— RS485 [l 1

DP connector with

D DP-connector integrated terminating esistor

Note

Segment couplers and repeaters represent a physical load on the
bus due to their emitter/receiver circuitry. When the segment is de-
signed, these must therefore always be included as bus stations.

juud @

D300398 0506 - excom® 5-31



PROFIBUS-DP interface

GSD files

GSD files describe the entire configuration contents and the
communication characteristics of a PROFIBUS station. Characteris-
tics such as transmission speed, timing features, configuration data,
parameters, diagnostics data etc. are described in the file by means
of key words.

The respective configuration software of the host system interprets
these GSD files and normally displays the configuration and param-
eter data of the stations textually.

excom® may be parameterised by channel or by module. Module-
specific parameterisation ensures simple and quick configuration
and setting.

Channel-specific parameterisation provides more setting options
and is accordingly more complex.

Therefore excom® works with two different kinds of GSD files: Mode
1 GSD files for module-specific parameterisation and mode 2 GSD
files for channel-specific parameterisation.

Table 23:
GSD files for
excom®

Name of GSD file Mode Language Parameterisa-
tion

trk1fof.gsd 1 English By module
(Default)

trckffof.gsd 2 English By channel
(Default)

trk1ff9f.gsg 1 German By module

trckffof.gsd 2 German By channel

5-32

Module-specific parameterisation requires one parameter byte per
module.

Channel-specific parameterisation requires 4 or 5 parameter bytes
per module. This not only results in a larger variety of available
parameters but also in a larger variety in selectable module config-
urations.
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Data throughput

The following table shows the differences between the module
versions. The amount of input and output data is also shown.

Table 24: Mode 1 with Mode 2 with Input data Output
Data throughput  trk1ffot.gsd (g) trckffot.gsd (g) data
with different
“GSD files” page
5-32
GDP1,5Ex GDP1,5Ex - -
GDP1,5Ex D - - -
GDP1,5Ex CD - 1 word 1 word
- GDP1,5Ex C 1 word 1 word
DMB80Ex DMB80Ex 1 byte 1 byte
DMB80Ex S DMB8O0Ex S 2 bytes 1 byte
DMB80Ex 8l DMB8O0Ex 8l 1 byte -
DMB80Ex S 8l DMB8O0EXx S 8l 2 bytes -
DI40Ex DI40Ex 1 byte -
DO40Ex DO40Ex - 1 byte
Al40Ex Al40Ex 4 words
Al41Ex Al41Ex 4 words
AO40Ex AO40Ex - 4 words
AIH40EXx AIH40Ex 4 words -
- AIH40Ex 1H 6 words -
AIH40Ex 4H AIH40Ex 4H 12 words -
- AIH40Ex 8H 20 words -
AIH41Ex AlH41Ex 4 words -
- AlH41Ex 1H 6 words -

D300398 0506 - excom®
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Table 24:

Data throughput
with different
“GSD files” page
5-32

5-34

Mode 1 with Mode 2 with Input data Output
trk1ffot.gsd (g) trckffot.gsd (g) data
AIH41Ex 4H AIH41Ex 4H 12 words -

- AlH41Ex 8H 20 words -
AOH40EXx AOH40EXx - 4 words
- AOH40Ex 1H 2 words 4 words
AOH40Ex 4H AOH40Ex 4H 8 words 4 words
- AOH40Ex 8H 16 words 4 words
TI40Ex R TI40Ex R 4 words -
TI40EX T TI40Ex T 4 words -

DF20 Ex P DF20 Ex P 8 bytes 2 bytes
DF20Ex F DF20Ex F 8 bytes 2 bytes
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Depending on the network configurator setting of the host software,
the gateway (GDP1,5Ex) may be equipped with additional functions.
These additional functions are indicated with the suffix “C” and “D”
in the product name.

D:

This function enables the separate deactivation of data traffic on
individual channels of the connected modules. As diagnostics
messages are also not sent, as well as the process data, this
prevents possible wire-break indications from modules with unused
outputs.This configuration version is only in module-specific param-
eterisation, as the error messages cannot be suppressed for unused
channels.

C:

In this configuration the gateway provides an input and an output
word. The input data word and the output data word are used as
status and control registers of the gateway.

This status information is used, for example, in a redundancy circuit
to display which of the two gateways is currently “active” and
“passive”. If one gateway fails, this status information can be
detected, and the neighbouring gateway activated in response by
means of the output data word.

The following configurations are possible:
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Table 25:
Gateway configu-
ration options

5-36

Gateway Additional Input Output

designation in the function bytes bytes

GSD file Trk1ffof

GDP1,5Ex 0 0

GDP1,5Ex D Deactivation 0 0

GDP1,5Ex CD Deactivation 2 2
Cyclic data

Gateway

designation in the

GSD file Trckffof

GDP1,5Ex 0 0

GDP1,5Ex C Cyclic data 2 2
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Gateway redundancy

The use of two gateways and two bus lines ensures error-free and
continuous communication if one of the gateways or bus lines fails.

If one of the gateways fails, the other immediately takes over.
Redundant operation of excom® stations is only possible in
conjunction with the module rack MT18. The MT9 module racks do
not have the space to accommodate a second gateway.

Figure 61: segment coupler
Redundancy Ex separation

PLC

Recommended connection components ( “Ordering details” page
Appendix-60)

PROFIBUS-DP cable (type: CABLE 451B)
Connector (type: DIT-EX)

excom® supports 2 redundancy concepts:
“Line redundancy (flying redundancy) - hardware” page 5-38.

“System redundancy - hardware and software” page 5-39
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Line redundancy (flying redundancy) - hardware

Line redundancy is implemented with only one single active master.
A second redundant master may only be installed for hot standby
purposes.

With line redundancy, the bus line is split close to the master into
two redundant bus lines. Two segment couplers or one SC12Ex are
used for this. The excom® station must incorporate two gateways
for this purpose. Each gateway is then connected to one of the two
redundant bus lines. One of the gateways is active, the otherisin its
standby mode.

In the following hardware circuit, the gateway parameters are
correctly defined with “excom® - parameters for line redundancy”

page 5-61.
Figure 62:
i host i host
Line redundancy s redundancy connection
master master
PROFIBUSDP
RS485
) I_LI
SC12Ex
L LT
a excom®
ey ] N
29 s s
3 5 sl : |3 3
5« g8 | E £
T
o
[
[
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System redundancy - hardware and software

Note

System redundancy is supported by excom® from firmware version
1.6.2 of the gateway.

i @

With system redundancy , two separately operating PROFIBUS
masters work with one excom® station. Also with this concept, the
excom® station is connected via segment couplers ( “Physical
connection with SC12Ex or OC11Ex/...” page 5-3).

SC12Ex:

“Increase of fail-safe performance using redundant circuits” page
5-13

OC11Ex/2G and OC11Ex/3G:

“Increase of fail-safe performance using redundant circuits” page
5-22

The excom® station has two gateways which are activated into
cyclic data exchange by their respective masters. On both masters,
the configuration and parameters of the redundant slave must be
absolutely identical.

One of the two gateways works as the primary device, whilst the
other gateway operates as the secondary device. The primary
device receives the output data transferred from the master and
sends it to the output modules. It also supplies the actual input
values. The secondary gateway ignores the received output data. It
only supplies the actual input values. In this way, both masters
always receive the actual status of the inputs.

With system redundancy, either the gateway or the master can be
the trigger to switch systems. In this case, the function of sending
the output data to the output modules is switched from the one
gateway to the other.

Configuration for system redundancy:

One gateway must be configured with the name suffix “C”:
GDP 1,5 C (with GSD file Trckff9f)
GDP 1,5 CD (with GSD file Trk1ffof)
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Parameterisation of the gateway:

Table: 26 Parameter Parameter Parameter

name value as text value as binary
value

Redundancy  Mode 3% 11
mode
Address offset OFF 0
Address offset 0 0000000
value

A “Diagnostics with redundancy mode 1 and mode 3” page 5-62

Figure 63:
System host redundancy connection host
reserve
redundancy
master master
PROFIBUSDP
RS485 master line

@
reserve line

segment
coupler

excom®

o
5) oN

- - c
58 g1 8|2 2
@ 3 5|2 |3 3
Lo g8 | £ g
o
a

The triggering of a switchover by the gateway is automatic. An auto-
matic switchover by the gateway is executed if communication is
dropped on the primary line (watchdog timeout) or if the primary
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gateway is removed. The masters can also force a switchover. This
is carried out via the cyclic data of the gateway

The cyclic data of the gateway can be used to indicate its status and
to set a new status via the master.

Input word for actual gateway status

With system redundancy configured, one gateway communicates
with the master assigned to it.

Table 27: Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Structure of the
input word Byte O not used
Byte 1 not used Slot active/
passive
Table: 28 Slot active/ Meaning
Possible status passive
indications via the
input word 0 0 Gateway on the right slot is passive
0 1 Gateway on the right slot is active
1 0 Gateway on the left slot is passive
1 1 Gateway on the left slot is active

Output word for forcing redundancy switchover

Bits 0 - 2 control the redundancy switchover. The redundancy
switchover is only activated if bits 0 and 1 change status from 11-
>01 or 11-10. Bit 2 sets the reaction to an edge change. If “Bit 2 =
0”, aredundancy switchover is initiated regardless of the position of
the gateway. If “Bit 2 = 17, the left or right gateway is activated as
required.

Bit 2 can be set statically. It is re-evaluated with every edge change.
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Table 29: Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 BitO
Structure of the
input word Byte O not used
Byte 1 Control Control
bit bits for
edge
change
Bit 2 = 0:
Table: 30 Bit1 0 Meaning
Status change
with bit 2= 0 11 -> 01 Receiver is the passive gateway. The passive

gateway requests control from the active one
and is activated.

11 ->10 Receiver is the active gateway. The active
gateway gives control to the passive one and is

passive.
Bit2 =1:
Table: 31 Bit 2 Meaning
Possible status
change with 11 -> 01 Receiver is the left gateway. The left gateway
switch function B requests control from the right one and is acti-
vated.

11 ->10 Receiver is the active gateway. The right
gateway requests control from the left one and
is activated.
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PROFIBUS is primarily byte oriented. I/O modules can be config-
ured for byte or word processing. With excom® the values of the
digital modules are organised bytewise, whilst the values of the
analogue modules are organised wordwise.

Digital modules

With the digital modules, every channel is assigned one bit in the
data byte. Channel 0 is assigned Bit 0, channel 2 Bit 1 and so forth.
The modules can also be configured with status information. This
assigns an input bit to a channel status. The assignment of the infor-
mation is shown in the following tables.

For example:
DI40Ex

Table 32: Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit 0

Status channel 1-4 Data Data Data Data
Channe Channe Channe Channe
| 4 13 |2 1

DMS8OEXx

The 8-channel module DM80EXx has 1 or 2 input bytes and 1 output
byte depending on the configuration.

The following configurations are possible:
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Table 33: Input  Output Type Configuration
Configurationof  pytes  bytes
the DMB8OEX
1 1 DMB80Ex Bi-directional DM80Ex
without status byte
2 1 DM80 Ex S Bi-directional DM80 Ex with
status byte
1 0 DM80 Ex 8E DMB8OEX as a pure input
module without status byte
2 0 DMB80 Ex SBE  DMB8O0EX as a pure input
module with status byte
The assignment of the individual bits of the three data bytes (input,
output and status byte) can be taken from the following tables:
Table 34: Bit position
Bit assignment of
data bytes Bit 7 Bit 6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO0

5-44

Input byte
n

(data byte
inputs)

Ch.8 Ch.7 Ch.6 Ch.5 Ch.4 Ch.3 Ch.2 Ch.1

Input byte
n+1
(status
byte
inputs/
outputs)

Ch.8 Ch.7 Ch.6 Ch.5 Ch.4 Ch.3 Ch.2 Ch.1

Output
byte

Ch.8 Ch.7 Ch.6 Ch.5 Ch.4 Ch.3 Ch.2 Ch.1
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Analogue modules
The analogue modules have 2 data bytes.

In addition to the measuring value, the analogue input modules can
send a status bit which is set in the event of an error.

Table 35:
Measuring value
representation

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Status Measuring value
bit

The status bit is left-justified, right-justified or not incorporated in the
process value at all, depending on the gateway parameter
“Analogue data format” page Appendix-3” selected.

The resolution of the measuring value is module-specific, whereas
the non-linearised value representation on the PROFIBUS is always
the same.

0... 21 mA corresponds to 0...21000
0...10.5 V corresponds to 0...10500
HART®variables

Analog modules with an integrated HART® controller can also
include HART® variables of the field devices in the cyclic PROFIBUS
communication. For example, check back signal from position actu-
ators. HART® variables are Floating point variable and thus 4 bytes
in length. Invalid values are designated as “Not A Number”. Their
hexadecimal value is 7F A0 00 00.

Access to any HART® variables in different channels is possible as
required. The following parameter values can be selected
depending on the configuration of the module concerned:

Primary: Primary variable represents the measured value 4-20 mA
SV1: 1st secondary variable (normally the process value

SV2. 2nd secondary variable (device specific)

SV3. 3rd secondary variable (device specific)

SV4. 4th secondary variable (device specific)

HART® variables are always arranged in the cyclic data behind the
analogue values of the module. Different channels of a module are
selected depending on the defined access to the HART® variables.
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Ascending order is used starting with channel 1SV1 and ending with
channel 4 SV4.

If more variables are selected with a GSD based configuration than
the module configuration specifies, only the first variables are trans-
ferred according to the order described above.

For example:

Configuration:

AIH40 4H (analogue input module with 4 HART® variables)
Parameters:

Channel 1 SV1 and SV2
Channel 2 SV1

Channel 3 SV1 and SV2
Channel 4 SV1 and SV2

The following are transferred:
Channel 1 SV1 and SV2
Channel 2 SV1

Channel 3 SV1

Note
There is no indication of implausible parameters.

juud @
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Gateway diagnostics according to EN50170-2
Principle

A slave informs the master of its status using a diagnostics telegram.
In this way, the master can detect during the startup whether the
slave is ready for data exchange or whether there is an initialisation
error. In DataExchange status, a PROFIBUS slave then sends diag-
nostics data when the diagnostics buffer is changed. For example,
due to a wire break in the peripheral components. The excom®
gateway sends the master messages on incoming and outgoing
errors.

Structure

The structure of the diagnostics message complies with the
PROFIBUS-DP specification with extensions DPV1. Alarm
messages are not supported. Device-specific diagnostics
according to DPVO is replaced by status diagnostics according to
DPVA1.

The slave sends the master its status information in the header
during startup and during cyclic data exchange. It is normally 6
bytes in length. The first 3 bytes contain status information, byte 4
shows the address of the relevant master. Bytes 5 and 6 supply the
PROFIBUS identifier. The area starting from Byte 7 is for extended

diagnostics.
Table 36: Byte 1...6 Byte 7...15 Byte 16...19 Byte 20...
Structure of the
diagnostics
message
“Header* “Alarm/ “Slot-specific “Channel-
status diag- diagnostics” specific diag-
nostics” page 5-54 nostics” page
page 5-51 5-55
Header

The following tables provide an exact specification of the individual
diagnostics bytes of the header:

“Bit assignment in Header Byte 1 Station_status_1" page 5-48
D300398 0506 - excom® 5-47



PROFIBUS-DP interface

“Bit assignment in Header Byte 2 Station_status_2” page 5-49

“Bit assignment in Header Byte 3 Station_status_3” page 5-50
“Header Byte 4 Diag.Master Add” page 5-51

“Header Bytes 5 and 6 Ident_Number” page 5-51

Table 37: Bit Name
Bit assignment in  no.

Header Byte 1

Station_status_1

Meaning

0 Diag.Station_Non_
Existent

This bit is set by the DP master if
the respective slave cannot be
addressed.

1 Diag.Station_Not_
Ready

This bit is set by the DP slave if it is
not yet ready for data transfer.

2 Diag.Cfg_Fault

This bit is set by the DP slave if the
configuration data last sent by the
master differs from the data defined
in the slave.

3 Diag.Ext_Diag

This bit is set by the DP slave.

If it is set to 1, extended diagnos-
tics data are present in the slave-
specific diagnostics area
(Ext_Diag_Data).

If it is set to O, it is possible that
slave-specific data may be present
(Ext_Diag_Data).

With this mechanism, excom®
sends its status in accordance with
DP-V1 and the ID-related diagnos-
tics.

4 Diag.Not_Supported

This bit is set by the slave on
receiving a request that is not
supported.

5 Diag.Invalid_Slave_
Response

This bit is set by the DP master if it
receives a faulty or implausible
response by an addressed slave.
The DP slave resets this bit to 0.

5-48
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Table 37: Bit Name Meaning
Bit assignment in  no.

Header Byte 1

Station_status_1

6 Diag.Prm_Fault This bit is set by the DP slave upon
receipt of a faulty parameter
message (e.g.: wrong message
length, wrong ident-number, invalid
parameters).

7 DIAG.Master_Lock The DP slave has been parameter-
ised by another master. This bit is
set by the DP master (class 1) if the
address in byte 4 does not match
address 255 and differs from the
master's own address. The DP
slave sets this bit to 0.

Table 38: Bit Name Meaning
Bit assignment in  no.
Header Byte 2
Station_status_2
0% Diag.Prm_Req The slave must be assigned param-
eters again.
14 Diag.Stat_Diag The DP slave sets this bit to indicate
(static diagnostics) that the master is to collect diag-

nostics information from the
respective slave until it resets the
bit.

For example, the DP slave sets this
bit if it is not capable of transmitting
valid user data.

2 This bit is set by the DP slave to 1.

3 Diag.WD_On This bit is set by the DP slave, as
(Watchdog on) soon as the watchdog control func-
tion has been activated.
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Table 38: Bit Name
Bit assignment in  no.
Header Byte 2

Station_status_2

Meaning

4 Diag.Freeze_Mode

This bit is set by the DP slave upon
receipt of a “Freeze control”
command.

5 Diag.Sync_Mode

This bit is set by the DP slave upon
receipt of a “Sync control”
command.

6 reserved (0)

7 Diag.Deactivated

This bit is set by the DP master if
the DP slave has been registered as
inactive within the slave parameter
set and no longer participates in
cyclic data transfer. This bit is
always reset to 0 by the DP slave.

A [f bit 1 and bit 0 are set, bit 0 has the higher priority

Table 39: Bit Name
Bit assignment in  no.
Header Byte 3

Station_status_3

Meaning

0-6 reserved

7 Diag.Ext_Diag_
Overflow

If this bit is set, there is more diag-
nostics data present than specified
in the Ext_Diag_Data.

The DP slave sets this bit if the
number of channel diagnostics
messages exceeds the capacity of
the DP slave's send buffer.

5-50
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Table 40: Name Meaning
Header Byte 4 Di-
ag.Master Add  Diag.Master_Add This byte contains the address of the

master which has parameterised the
slave. If none of the masters in the
network has parameterised the slave,
the slave will enter address 255 into

this byte.
Table 41: Name Meaning
Header Bytes 5
and 6 Ident_Number This word contains the PROFIBUS
Ident_Number  (unsigned16) ident no. of this device.
This ident number can be used for
verification purposes or for exact
identification of the slave.
Alarm/status diagnostics
Bytes 6 to 14 of the diagnostics message contain the device's
status diagnostics.
The module status is indicated by two bits per slot (module).
Channel errors are not considered.
Table 42: Byte Bit no. Name Meaning
Status diagnostics no.
6 0to5 Length Length of status diagnostics
incl. header
(fixed at:
001001 =9)
6to7 Header Code for status diagnostics

(fixed at: 00)

7 Oto7 Status_Type Diagnostics block contains
module status.
(fixed at: 0x82)
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Table 42: Byte Bit no. Name Meaning
Status diagnostics no.

8 Oto7 Slot number fixed at 0

(Gateway

9 1to 0 Status_specifier 00: No further distinction
01: Status coming
10. Status going
11. reserved

2to7 reserved -
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Table 42:

Status diagnostics no.

Byte Bit no. Name Meaning
10 O0and 1 Comm. interface -
2 and 3 1/0 module 1 00: data valid
01: data invalid due to
module error
10: data invalid, wrong
module inserted
11: data invalid, module not
inserted
4 and 5 1/0 module 2 see I/0 module 1
6and 7 1/0 module 3 see I/0 module 1
11 Oand 1 1/0 module 4 see I/0 module 1
2 and 3 1/0 module 5 see I/0 module 1
4 and 5 1/0 module 6 see I/0 module 1
6and 7 1/0 module 7 see I/0 module 1
12 Oand 1 1/0 module 8 see I/0 module 1
2 and 3 1/0 module 9 see I/0 module 1
4and 5 1/0 module 10 see I/0 module 1
6 and 7 1/0 module 11 see I/0 module 1
13 Oand 1 1/0 module 12 see I/0 module 1
2 and 3 1/0 module 13 see I/0 module 1
4 and 5 1/0 module 14 see |/0 module 1
6 and 7 1/0 module 15 see |/0 module 1
14 Oand 1 1/0 module 16 00: valid
01: invalid, module error
10: invalid, wrong module
11: invalid, module missing
2to7 notused -
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Slot-specific diagnostics

Bytes 15 to 18 of the diagnostics message contain the slot-specific
diagnostics.

1 bit per slot (module slot) indicates whether there are diagnostics
messages present for the respective slot.

If the appropriate bit is set, a diagnostics entry is present for the
respective slot.

Table 43: Byte no. Bit no. Contents/slot
Slot-specific diag-
nostics
15 Oto5 Length (incl. header)
(fixed at:
000100 = 4)

6and7 Header
(fixed at: 01)

16 Oto7 Slot 7 to slot 0
(one slot per bit)
17 Oto7 Slot 15t0 8
(one slot per bit)
18 0 Slot 16
1to7 reserved
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Channel-specific diagnostics

For each channel error three bytes are generated.

If a single channel is affected by more than one error, e.g. overflow
and

HART® status, both are transferred successively.

Table 44: Byte Bitno. Name Meaning
Channel-specific  no.
diagnostics
1 Oto5 Slot Slot number of module (0... 16)
6and7 Header (fixed at: 10
2 Oto5 Channel Contains the number of the

channel to which the channel-
specific diagnostics message
refers.

Module errors (incl. gateway)
are transferred as diagnostics
messages to channel 0.

6and7 Coding 00: reserved
Input/output 01: input
10: output

11: input/output

3 Oto4 Error codes The list of “Error codes
according to PROFIBUS-DP
standard” is provided in the
following table. The list of
“Manufacturer-specific error
codes” comes after it.

5to7 Channel 000: reserved
type 001: 1 bit

010: 2 bits
011: 4 bits
100: 1 byte
101: 1 word
110: 2 words
111: reserved
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Error codes according to PROFIBUS-DP standard

The following error codes are in accordance with the definitions of
the PROFIBUS-DP standard:

Table 45:
Error codes

5-56

Code Meaning

0 reserved

1 Short-circuit

2 Underrange
U<1.8V(<3.6mA)

3 Overrange
U>10.5V (I>21 mA)

4 Overload

5 Excess temperature

6 Wire-break

7 Upper limit exceeded

8 Below lower limit

9 Error

10to 15 reserved

16 to 31 Manufacturer-specific (excom®)
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Manufacturer-specific error codes

Within a modular slave system, the meaning of every error code
transferred can vary in principle with every slot, i.e. according to the
type of module type used.

With excom®, the meaning of the error codes of the gateway and all
I/O modules are different:

Table 46: Code Meaning
Error codes of the no.
gateway
16 ROM error
17 RAM error
18 EEPROM error

19to21 reserved

22 No CAN communication

23 Redundant CAN not available

24 Error power supply unit 1

25 Error power supply unit 2

26 Re-initialisation following a watchdog reset
27 Redundancy switchover

28 Redundant GDP missing

29 Redundant GDP not available

30 Redundant GDP error

31 Redundant GDP w/o DP comm.

D300398 0506 - excom® 5-57



PROFIBUS-DP interface

Table 47: Code Meaning

Errorcodesforthe no.

1/0 modules
19 Module type (desired configuration) not known
20 Module type (actual configuration) not known
21 reserved
22 Parameter not plausible (inconsistent)

23t0 29 reserved

30 HART® status error

31 HART® error

Diagnostics of analogue modules

The diagnostics messages of the excom® analogue modules
depend on the parameterised measuring range of the modules.

Table 48: Measuring Short- Wire Under- Over-
Diagnostics range circuit break range range
Analogue
modules
Table 49: 0to 20 mA X - - X
or (to beturned
Oto10V off sepa-
rately)
Table 50: 4 to 20 mA X X X X
or (tobeturned (tobeturned
2to10V off sepa- off sepa-
rately) rately)
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Module behaviour in the event of an error

The modules basically behave as defined in the substitute value
strategy.

The inverting of binary signals also results in inverting of the Min/
Max values, because the substitute value represents the required
status of the instrumentation and not the status of the periphery.

The following tables show the module behaviour in the event of an
error:

Table 51: Substitute value Type Al Type AO
Substitut /i
S#a;;;l evale  strategy Numerical Physical
Analogue value value
aul
moauies Min. value
0to20 mA 0 0mA
Oto10V 0
4t0 20 mA 3600 3.6 mA
2to 10V 1800
Max. value
0to 20 mA/4 to 20 mA 22000 22 mA
and and
Oto10V/2t0o 10V 10500
Last valid value XXXXX XX XXX
Table 52: Substitute value Type DI Type Type DI Type
Substitute value strategy DO DO
strategy
Digital modules Normal Inverse
Min. value 0 (1] 1 1
Max. value 1 1 (1] 0
Last valid value 0/1 0/1 1/0 1/0
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Note

In the event of an error, the status bit if existent or enabled, is set to
ii1 9

il @

The following errors will lead to the setting of substitute
values:

Input modules
(substitute value is transferred to the host system)

Wire-break
Short-circuit
Measuring value underrange
Measuring value overrange
Missing module
Removed module
Internal communication interrupt (CAN)
Output modules
(substitute value is transferred to the periphery)
External communication interrupt (PROFIBUS)
Internal communication interrupt (CAN)

Removed gateway
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excom®- parameters for line redundancy

excom® is set to redundant operation via the gateway parameters
“Redundancy mode”, “Address offset” and “Address offset value”.

Figure 64:
Redundancy
parameters

il @

Properties - DP slave

Address /1D F griment |

£y Device-speciic parameters
] pim. mode

] gid frequency

1] analog data format
1Z] backplane

HZ] redundancy made

1] power supply

F-Z] HOIR active

1] HOIR WCBE factor
1] HOIR WCBC base fx 100ms]
1] address offset

1] address offset value
HE) sF1

) sF2

Lz sF2

[=H=3] Hex parameter assignment
L[Z] User_Pm_Data (0103

Paramelers Value
ol

mode 2

50Hz

status M3E

MT18 (16 140 modules)

off

single

off

basex 1

disable
0

select 0

select 0

select 0

41,00,00,05

Cancel Help

Redundancy mode “OFF”

If the parameter “Redundancy mode” is deactivated (“off”), excom®
will operate in the line redundancy mode without monitoring func-

tion. If communication between the master and the primary gateway
is interrupted, the redundant gateway of the excom® system takes

over communication.

Note

The communication capability of the redundant gateway is not ver-
ified on switchover. Additional diagnostics data is not generated.

D300398 0506 - excom®
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Redundancy mode “mode 1”

If the parameter “Redundancy mode” is set to (“mode 17), excom®
will also operate in the line redundancy mode. If communication
between the master and the primary gateway is interrupted, the
redundant gateway of the excom® system takes over communica-
tion.

In this mode, however, the communication capability of the redun-
dant gateway is verified on switchover.

By enabling the parameter “Address offset” (“ON”) and by entering
an “Address offset value” other than “0”, the redundant gateway is
assigned to an excom® internal virtual bus address (basic address
of the excom® station + “Address offset value”).

Due to the virtual bus address set, the redundant gateway will react
to the polling of all unconfigured slaves in the network by the
PROFIBUS master and sends a receipt acknowledgement.

Based on this acknowledgement the communication ability of the
redundant gateway is verified.

Diagnostics with redundancy mode 1 and mode 3

The different redundancy conditions, i.e. normal operation or error
conditions, are indicated via the status diagnostics, the “Channel-
specific diagnostics” page 5-55 (slot 0 channel 0) and the LEDs of
the two gateways.

The following conditions can occur:

1 R_SWITCH_OVER:
Redundancy switchover has taken place (is reset after 10 s).

Table 53:
Redundancy
status
R_SWITCH_OVER

5-62

Active Passive gateway Error code
gateway (active gateway)

PRIO-LED OFF PRIO-LED flashes 27
shortly
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2 R_GW_MISSING:
The redundant gateway is missing.

Table 54: Active Passive gateway Error code
Redundancy gateway (active gateway)
status
R_GW_MISSING PRIO-LED - 28

flashes

3 R_NOT_READY:
The redundant gateway is not ready.

Table 55: Active Passive gateway Error code
Redundancy gateway (active gateway)
status
R_NOT_READY PRIO-LED PDP LED red 29

flashes

4 R_GW_ERROR:
The redundant gateway is present, but there is an error.

Table 56: Active Passive gateway Error code
Redundancy gateway (active gateway)
status
R_GW_ERROR PRIO-LED PDP LED red 30

flashes

5 R_NO_DP:

The redundant gateway cannot communicate with PROFIBUS;
possible reasons are: HSA (Highest Station Address) too low,
physical connection defective etc.

Table 57: Active Passive gateway Error code
Redundancy gateway (active gateway)
status
R_GW_ERROR PRIO-LED PDP LED red 31

flashes

D300398 0506 - excom® 5-63



PROFIBUS-DP interface

5-64 D300398 0506 - excom®



6 Gateway GDP1,5

Gateway GDP1,5...cccieierenrnssnrnnnsnssesssssnssssssssssssnssssnsassnssnssssnsnnsnnnnnnnnns 2
Connection to higher-level SySteMS........ccooieiiiiiiiiiiiieee e 2
Technical data........ooe oo 4
Gateway Parameters ........cccviieeeiiiie e e 6
—Mode 1 and MOAE 2 ..o 6
FUunction of the LEDS .......cueiiiiiiieieccc ettt 9

D300398 0506 - excom® 6-1



Gateway GDP1,5

Figure 65:
Gateway GDP1,5

The excom® gateway GDP1,5 is an intrinsically safe gateway for
PROFIBUS-DPV1. It connects the excom® station to the higher-level
fieldbus system and is in charge of the entire data transfer. The
gateway provides all PROFIBUS diagnostics data up to channel-
related diagnostics. Additional manufacturer-specific error codes
are also generated by the gateway. These include HART® commu-
nication errors, power supply and commissioning errors, as well as
information about simulators, internal communication, redundancy
switchover etc..

Connection to higher-level systems

Connections to the PROFIBUS-DP network can either be estab-
lished by fibre optic or copper cables. When using fibre optic cables,
a suitable converter for converting fibre optic signals to RS 485-IS
signals must be selected. “The coupler system OC11Ex/..” page
5-17 converts RS485-IS signals to intrinsically safe fibre optic
signals.

When using copper cables a suitable segment such as the
“Segment coupler SC12Ex” page 5-4 (RS485-IS coupler) must be
used in order to ensure explosion protection.

The gateway can be operated up to a maximum transmission speed
of 1,500 kBaud. A standard SUB-D connector on the module rack is
used to connect the bus.
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excom® can be connected to any host system with a PROFIBUS
master class 1 via its PROFIBUS interface in accordance with EN
50170.

Compliance with PROFIBUS standards ensures that configuration,
parameterisation and diagnostics as well as cyclic data transfer
between master and excom® are correct. In order to process acyclic
services via PROFIBUS, the DPV1 extensions have been imple-
mented in excom®.

The GSD files TRK1FF9F.GSx and TRCKFF9F.GSx fully describe
the behaviour of excom® on the PROFIBUS. Furthermore, they store
the configuration and parameters of the individual modules.

To configure excom® the GSD file must be integrated into the
respective hardware configurator of the host system. This ensures
that the PROFIBUS master is supplied with excom® specific infor-
mation and data records.

Note

The configuration may be changed during operation, provided a
suitable host system is used.

juud @
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Technical data

Table 58: Type GDP1,5
Technical data
Operating voltage From central power supply unit via
module rack
Internal <3W

power consumption

Connections
PROFIBUS-DP 9-pole SUB-D connector on module
rack
Power supply Via connectors on the module rack
I.S. Approval PTB 00 ATEX 2162
Marking 12 G SYST EEx ib IIC T4

RS485 fieldbus connection (terminal pair) |

Explosion protection  EEx ib lIC/IIB
type

Max. values

— No-load voltage U, 3.72V

— Short-circuit current 157 mA

lo

— Max. power P, 146 mW
— Typical curve Linear
-y, 4.2V

External RS485 fieldbus system

Explosion protection  SYST EEx ib IIC/IIB
type
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Max. values per terminal pair

-y, 42V

Max. total value of terminal pairs

Cables: Cable type A or B (according to EN 50039)

2.66 A

L'/R’: < 28.5 uH/Q (loop resistance)
C’ < 250nF/km
Litz wire diameter <0.2mm

Lumped inductances and capacitances
within the fieldbus system are not

admissible
General data
Galvanic To PROFIBUS-DP according to EN
isolation 50020 (U,, =60 V)
Protection degree IP20

Operating temperature -20 to +60 °C range
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Gateway parameters

The different parameters depend on the “Configuration of the
gateway” page 5-35. They are marked by a suffix on the product
name

(C/D):

Note

Refer to the following for the bit assignment for mode 1:
“GDP1,5Ex” page Appendix-3

“GDP1,5Ex D/ GDP1,5Ex CD” page Appendix-5

Mode 2:

“GDP1,5Ex/ GDP1,5Ex C” page Appendix-22

Mode 1 and mode 2
GDP1,5Ex/ GDP1,5Ex D/ GDP1,5Ex CD/ GDP1,5Ex C

Table 59:
Parameters for
GDP1,5Ex
(Mode1)

6-6

Parameter name Meaning
SF1/ SF2/ SF3 reserved
module rack (without function)
Analogue data format Status MSB:
Status bit on bit position 21°
Status LSB:
Status bit on 2°
No status:
Measuring value without
status bit
Line frequency 50 Hz or 60 Hz filter to

suppress power supply line
related interference on signal
lines

Prm.Mode Parameterisation mode:
set via the GSD file
constantly to mode 1
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Table 59: Parameter name Meaning
Parameters for
GDP1,5Ex
(Mode1)
Power supply When there is a redundant

supply via two power supply
modules PSD24EXx, the power
supply diagnostics are acti-
vated via the setting “redun-
dant”.

Redundancy mode Selection of the redundancy
type:
- OFF
Redundancy without moni-
toring function
— Mode 1:
Flying redundancy
— Mode 3:
System redundancy
( “Redundancy” page 5-37)

Address offset Activation of the address
offset in the “flying redun-
dancy” mode

Offset value Address offset in order to
generate a virtual address.
The redundant gateway is
polled under the slave address
+ address offset.

HCIR active Enable online configuration

HCIR WCBC factor Factor to generate the
maximum conversion time
between old and new configu-
ration.

HCIR WCBC Basis (x 100ms) Determines the basis of the
conversion time

This parameter is valid only for the gateway configuration with a suffix “C” on the
product name.
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Table 59: Parameter name Meaning
Parameters for
GDP1,5Ex
(Mode1)
Cyclic data The default value of this
parameter is “0” and must not
be changed.

These parameters are valid only for the gateway configuration with a suffix “D”
on the product name. This configuration is only possible in mode 1 !

Unused channels slot 1 Deactivation of individual
channels on slot 1 by setting a
bit at the appropriate location
of the byte corresponding to
the channel number.

Each slot is assigned one byte,
i.e. a maximum of 8 channels.
When defining the parameter,
the value must often be
entered in decimal format.
e.g.:

The channel 8 is deactivated
with 1000 0000 (binary).

This is 128 in decimal format.
The channel 4 is deactivated
with 0000 1000 (binary).

This is 8 in decimal format.
Channel:1,2,3,4,5,6,7,8
corresponds to

decimal: 1,2,4,8,16,32,64,128

Unused channels slot 16 Deactivation of individual
channels on slot 16
(see “Unused channels Slot”)
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Function of the LEDs

Table 60:
LED functions

LED Behaviour Function
Status Green Operational readiness
OFF Not ready for operation (now
power supply)
CAN Yellow Internal communication o.k.
Red No communication possible via
the backplane
PDP Yellow flashing Invalid PROFIBUS address
(0,126,127)
Red No data exchange with
PROFIBUS master
PRIO OFF Gateway is passive
(redun- - -
dancy  Yellow Gateway is active
status)
Config OFF Configuration o.k.
Red flashing Configuration errors (missing or

incorrectly fitted modules)

D300398 0506 - excom®
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Digital input modules

DMB8OEXx - Digital input/output module, 8-channel

Figure 66:
DMB80Ex

7-2
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The input/output module DM80EX is designed for connection of
NAMUR sensors (EN 60 947-5-6) and actuators. If mechanical
contacts are connected and the wire-break or short-circuit moni-
toring function is activated, a resistor circuitry (WM1, ident no.
0912101) must be implemented.

The 8 channels of the module are programmable as 8l, 80, 41/40
and 51/30 in parameterisation mode 1. In parameterisation mode 2,
groups of 2 channels can be freely configured as inputs or outputs.
Module-specific parameter assignment with mode 1 or channel-
specific parameter assignment with mode 2 is possible by selecting
the suitable “GSD files” page 5-32.

The module is provided with protection type EEx ib 1IC and may thus
be used in combination with excom® in zone 1. The explosion
protection type of the inputs/outputs is EEx ia IIC.

Note

All inputs and output are on a common potential, i.e. the channels
are not isolated galvanically from each other.

Only the input and output block, the bus and power supply are gal-
vanically isolated.
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The input/output behaviour is parameterised via the PROFIBUS-DP
master. Possible parameters are: switching behaviour, input delay,
substitute value strategy, wire-break and short-circuit monitoring.
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Configuration/data throughput

Different data throughputs are possible depending on the configu-
ration.

The following configurations are possible:

Table 61: Input  Output Type Configuration
Configuration of  pytes  bytes
the DM8OEX
1 1 DMB80Ex Bi-directional DM80EXx
without status
2 1 DMB8O0EXx S Bi-directional DM80 Ex with
status indications
1 0 DMB8OEX 8l DMB8OEX as a pure input
module without status indi-
cations
2 0 DMB80Ex S 8] DMS8O0EX as a pure input
module with status indica-
tions
The following table shows the assignment of the bits of the three
data bytes (input, output and status byte):
Table 62: Bit position
Bit assignment of
data bytes Bit 7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO0

7-4

Input byte Ch.8 Ch.7 Ch.6 Ch.5 Ch.4 Ch.3 Ch.2 Ch.1
n

Status byte Ch.8 Ch.7 Ch.6 Ch.5 Ch.4 Ch.3 Ch.2 Ch.1
(Input byte
n+1)

Output Ch.8 Ch.7 Ch.6 Ch.5 Ch.4 Ch.3 Ch.2 Ch.1
byte
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Note

In parameterisation mode 1 combined with a mixed operation, the
low order channels are inputs and the high order channels are out-
puts,

il @

For example:

5 inputs / 3 outputs:
Bits 0-4 in the input byte n are the inputs of channels 1-5.
Bits 5-7 in the output byte are the outputs of channels 6-8.

Note
The status byte is configured in the same manner.

juud @
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Wiring diagrams

connection possibilities (selectable)

Figure 67: terminal configuration
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Technical data

DMB80Ex
Table 63: Type DMB8OEX
Technical data of
the digital module Operating voltage Via central power supply unit via
DMB8O0ExX module rack
Internal power <2W

consumption

Inputs

8 sensors according to NAMUR
(EN 60947-5-6)

No-load voltage

8V DC

Short-circuit current

Approx. 4 mA per input

Switching threshold 1.7mA/1.5mA
OFF/ON
Switching frequency <100 Hz

Short-circuit R, <367 Q (4.1 mA)
Wire-break <0.1mA
Outputs 8 actuators

No-load voltage

8V DC

Nominal current

Approx. 4 mA per output

Internal resistance 320 W
Switching frequency <100 Hz
Short-circuit R, <367 W
Wire-break <0.2mA

I.S. Approval PTB 00 ATEX 2178
Marking 12 (1) G EExib [ia] IC T4
Max. values EEx ia lIC/IIB

(field circuits)

D300398 0506 - excom®
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No-load voltage U, <96V
Short-circuit current 1; <44 mA
Max. power P, <106 mW
Typical curve Linear
Max. internal Negligible
inductance L,

Max. internal Negligible

capacitance C,

Max. external
inductance L,

( “max. Ly and max. C, for DM80EX”
page 7-9)

Max. external
capacitance C,

( “max. Ly and max. C, for DM80EX”
page 7-9)

General data

Galvanic isolation

To bus and to supply

Protection degree

IP20

Operating temperature

-20...+60 °C

Relative humidity

95 % at 55 °C according to EN60069-
2

Vibration and shock
testing

according to IEC 68-2-6 and IEC 68-
2-27

7-8
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Refer to the following table for the max. external inductance L, and
max. external capacitance C, values for the excom® module

DMBS8OEX.

Table 64: Max. Max.
max. L, and external inductance external capacitance C, (mF)
max. C, for L, (mH)
DMB8O0EXx IIC 1B

2 0.9 5.1

1 1.1 6.1

0.5 1.3 7.3

0.2 1.7 8.6

Module parameters

Note

Refer to the following for the bit assignment for mode 1:
“DMB8OEx/ DM80Ex S” page Appendix-7

“DMB8O0EX 8l/ DM80EXx S 8I” page Appendix-8.

Mode 2:

“DM80Ex/ DM80Ex S/ DM80Ex 81/ DM80Ex S 8I” page Appen-
dix-24

i @

Mode 1

In mode 1, the module has 1 parameter byte.

Table 65: Parameter name Meaning

DMB8O0EX...

(mode 1)
Short-circuit moni- Short-circuit monitoring is acti-
toring vated/deactivated for all 8 chan-

nels of the module.

D300398 0506 - excom® 7-9



Digital modules

Table 65: Parameter name Meaning
DMB8O0EX...
(mode 1)

Wire break monitoring Wire-break monitoring is acti-
vated/deactivated for all 8 chan-
nels of the module.

Substitute value Depending on the parameter

strategy setting, either the minimum, the
maximum or the last valid value is
set.

Debouncing In order to debounce the mechan-

ical contacts an additional attenu-
ation of the input signals is acti-

vated.

Polarity Activation or deactivation of signal
inverting.

Effective direction Depending on the set parameters,

the module's channels are either
configured as inputs or as
outputs.
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Mode 2

In mode 2, the module has 5 parameter bytes.

In mode 2, module parameterisation is always effective for two

channels.

Table 66:
DMB8O0EX...
(mode 2)

Short-circuit moni-

toring

Parameter name

Meaning

Short-circuit monitoring is acti-
vated and deactivated separately
for each channel.

Wire break monitoring

Wire-break monitoring is acti-
vated and deactivated separately
for each channel.

Substitute value
strategy

Depending on the parameter
setting, either the minimum, the
maximum or the last valid value is
set separately for each channel.

Effective direction

Depending on the set parameters,
the module's channels are either
configured as inputs or as
outputs.

Polarity

Activation or deactivation of signal
inverting.

Debouncing

In order to debounce the mechan-
ical contacts an additional attenu-
ation of the input signals is acti-
vated.

Channel 1

Activation/deactivation of channel
1.

Channel 8

Activation/deactivation of channel
8.

D300398 0506 - excom®
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Channel-specific module diagnostics

Diagnostics data is structured according to EN 50170 part 2.

In addition to the module status (device-specific diagnostics) and
the status overview (slot-specific diagnostics), the module DM80Ex
supports the following channel status indications (channel-specific

diagnostics):

Table 67: Error code No. Meaning
Error codes
Standard 1 Short-circuit
6 Wire-break
Specific 19 Module type (desired configuration) not
known
20 Module type (actual configuration) not known
22 Parameter not plausible (inconsistent)
Functions of the LEDs
Table 68: LED Behaviour Function

Status Red flashing

Module is not configured for this
slot.

Green flashing

The module has not yet been
configured by the gateway

Flashing green
rapidly

The gateway has not sent any
output data.

The master is not yet in
data_exchange after configura-
tion.

Channel Yellow

Channel switched

Red

Channel error
(wire-break, short-circuit)
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DI40Ex4 - digital input module, 4-channel

Figure 68:
DI40Ex

The input module DI40Ex is designed for connection of up to 4
sensors according to NAMUR (EN 60947-5-6) or mechanical
contacts. If mechanical contacts are connected and the wire-break
or short-circuit monitoring function is activated, a suitable resistor
circuitry (WM1, ident no. 0912101) must be implemented.

The module is provided with protection type EEx ib [IC and can thus
be used in combination with excom®in zone 1. The explosion
protection type of the inputs is EEx ia IIC. The field devices can
therefore be operated in zone 0.

Note

The fieldbus, the power supply and the channels are galvanically
isolated.

il @

Parameterisation

The input behaviour is parameterised via the PROFIBUS-DP master.
Possible parameters are: switching behaviour, input delay, substi-
tute value strategy, wire-break and short-circuit monitoring.
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Wiring diagrams

connection possibilities (selectable

Figur.e 69: ‘ terminal configuration
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Technical data

DI40Ex
Table 69: Type DI40EXx
Technical data
DI40Ex Operating voltage Via central power supply unit via
module rack
Internal power <2W

consumption

Inputs

4 sensors according to NAMUR

(EN 60947-5-6)

No-load voltage

8V DC

Short-circuit current

Approx. 4 mA per input

Switching threshold 1.8 mA/1.3mA
OFF/ON
Switching frequency <50 Hz
(binary input)
Short-circuit R, <367 W
Wire-break < 0.1 mA
I.S. Approval PTB 00 ATEX (pending)
Marking 12 (1) G EExib [ia] IC T4
Max. values EEx ia lIC/1IB
(field circuits)
No-load voltage U, <87V
Short-circuit current 1,  <8.8 mA
Max. power P, <106 mW
Typical curve Linear
Max. internal Negligible

inductance L,
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Max. internal Negligible

capacitance C,

Max. external ( “max. Ly and max. C, for DI40Ex”
inductance L, page 7-16)

Max. external ( “max. Ly and max. C, for DI40Ex”
capacitance C, page 7-16)

General data

Galvanic isolation complete

Protection degree 1P20

Operating temperature  -20...+70 °C

Relative humidity 95 % at 55 °C according to EN60068-
2

Vibration and shock according to IEC 68-2-6 and IEC 68-
testing 2-27

Refer to the following table for the max. external inductance L, and
max. external capacitance C, values for the excom® module

DI40Ex.

Table 70: Max. Max.
max. Lo and external inductance L, external capacitance C,(mF)
max. C, for (mH)
DI40Ex IIC 1IB

2 0.9 5.1

1 1.1 6.1

0.5 1.3 7.3

0.2 1.7 8.6
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Module parameters

Note

Refer to the following for the bit assignment for mode 1:
“DI40Ex” page Appendix-8.

Mode 2:

“DI40EXx” page Appendix-25

Mode 1

In mode 1, the module has 1 parameter byte.

Table 71:
DI40Ex (mode 1)

D300398 0506 -

Parameter name Meaning
Short-circuit moni- Short-circuit monitoring is
toring activated/deactivated for all

4 channels of the module.

Wire break monitoring  Wire-break monitoring is
activated/deactivated for all
4 channels of the module.

Substitute value Depending on the parameter

strategy setting, either the minimum,
the maximum or the last valid
value is set.

Debouncing In order to debounce the

mechanical contacts an
additional attenuation of the
input signals is activated.

Polarity Activation or deactivation of
signal inverting.

reserved -

excom®
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Mode 2

In mode 1, the module has 4 parameter bytes (1 byte per channel).

Note

The parameters in mode 2 for the module DI40Ex are the same as
those of mode 1.

il @

However, parameterisation in mode 2 always applies to a single
channel and not to the entire module.

Channel-specific module diagnostics
Diagnostics data is structured according to EN 50170 part 2.

In addition to the module status (device-specific diagnostics) and
the status overview (slot-specific diagnostics), the module DI40Ex
supports the following channel status indications (channel-specific
diagnostics):

Table 72: Error code No. Meaning
Error codes

Standard 1 Short-circuit

6 Wire-break

Specific 19 Module type (desired configuration) not
known

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)
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Function of the LEDs

Table 73: LED Behaviour Function
LED functions
Status Red flashing Module is not configured for this
slot.
Green flashing The module has not yet been
configured by the gateway
channel Yellow Channel switched
1-4
(-4 Red Channel error

(wire-break, short-circuit)
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Digital output module for standard Exi valves

DO40EXx - Digital output module, 4-channel

Figure 70:
DO40Ex

7-20
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The output module DO40EXx is designed for connection of intrinsi-
cally safe actuators such as valves (with the two states “open” and
“closed”) or indicators.

It is provided with protection type EEx ib [IC and may thus be used
in combination with excom® in zone 1. The explosion protection
type of the outputs is EEX ia IIC.

Note
The outputs are galvanically isolated from each other.

One actuator may be connected per channel. Each channel has two
intrinsically safe circuits with different |.S. data.

Diagnostics

The module is provided with short-circuit and wire-break monitoring
when the output is switched.

Valve control
The values for valve actuation are shown in the load curve (see
“Load curve of the DO40Ex” page 7-25).
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The admissible limit values can be taken from the respective I.S.
certificates of the valve manufacturers.

Valves that require a higher output than the “maximum power” on
the output must be actuated via valve control modules. Suitable
control modules can be connected directly to the outputs of the
DO40Ex module.

Note

Each channel has two connections. These connections have differ-
ent no-load voltage values and can only be used individually and
never together.

If a connection is used, the neighbouring connection for the same
channel loses its functionality.

The following variations are possible, for example, for connection 1:

Table: 74

Power specifica-
tions for connec-
tion 1

Voltage and Maximum power at
maximum current output

with a no-load

voltage of 24 VDC

24 V/6 mA 144 mW

18 V/ 26 mA 450 mW

The following variations are possible, for example, for connection 2:

Table: 75Power
specifications for
connection 2

Voltage and Maximum power at
maximum current output

with a no-load

voltage of 16 VDC

15V/35 mA 525 mW

12V/ 45 mA 540 mW

D300398 0506 -
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Wiring diagrams

Figure 71:
Terminal assign-
ment DO40Ex

7-22

terminal configuration

connection possibilities (selectable)

% connectionl EJX
hannel 1 Up <27.0V

0| -]

0 -] I -]

0 -] I -]

I]:III channel 2 -I - i

D:III connection 2 EJX

D:III Il Uy <18.9V

0 -] I -]

D:III channel 3 -I - .

D:III connection 2 EJX

D:III Il Up <189V

I]:III connection1 iij

% channel 4 Up <27.0V

0 -]

HE
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Technical data
DO40EXx

Table 76:
Technical data of
the digital output
module DO40Ex

D300398 0506 -

Type

DO40EXx

Operating voltage

Via central power supply unit via

module rack

Internal power
consumption

<2W

Outputs 4 actuators
No-load voltage 16V DC 24V DC
Nominal current 15 V/35 mA; 24 V/6 mA;
12 V/ 45 mA 18 V/ 25 mA
Internal resistance 300 W
Switching frequency <100 Hz
Short-circuit (pulsed) 100 W
Wire-break <1mA
I.S. Approval PTB 00 ATEX 2047
Marking 12 (1) G EExib [ia] IC T4
Max. I.S. values EEx ia lIC/1IB
(field circuits)
No-load voltage U, <189V <27V
Short-circuit current 1, <100 mA
Max. power P, <675 mW
Typical curve Trapezoidal Linear
Max. internal 24 nF

inductance L,

excom®
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7-24

Max. internal
capacitance C,

Negligible

Max. external
inductance L

“max. Ly and max. C, for DO40Ex with
16 V DC actuators” page 7-25 and
“max. Ly and max. C, for DO40Ex with
24 V DC actuators” page 7-26

Max. external
capacitance C,

“max. Ly and max. C, for DO40Ex with
16 V DC actuators” page 7-25 and
“max. Ly and max. C, for DO40Ex with
24 V DC actuators” page 7-26

General data

Galvanic complete
isolation

Protection degree 1P20
Operating temperature  -20...+60 °C

Relative humidity

95 % at 55 °C according to EN60069-
2

Vibration and shock
testing

according to IEC 68-2-6 and IEC 68-2-
27
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Load curve
Table 77:
Load curve of the ‘ ‘
DO40Ex g <27V
. ™~
UinVv ™~
20 ™~
Uo<18,9V ™~
15
™~
™~
10
™~
5 ™~
0
0 10 20 30 40 50 60 70
lin mMA —»
Table 78: Max. Max.
max. Lo and external inductance external capacitance C, (mF)
max. C, for L,
DO40Ex with IIC 1B
16 V DC actuators
2 - 976
1 86 976
0.5 106 976
0.2 156 1176
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Table 79:

max. L, and

max. C, for
DO40Ex with

24 V DC actuators

juud @

Max. Max.
external inductance external capacitance C, (mF)
LO

Ic 1B
2 0.10 1
1 0.10 1
0.5 0.12 1
0.2 0.15 1.17

Module parameters

Note

Refer to the following for the bit assignment for mode 1:
“DO40Ex” page Appendix-9.

Mode 2:

“DO40Ex” page Appendix-26.

Mode 1

In mode 1, the module has 1 parameter byte.

Table 80:
DO40Ex (mode 1
and 2)

7-26

Parameter name Meaning

Short-circuit moni-  Short-circuit monitoring is
toring activated/deactivated for all
4 channels of the module.

Wire break moni- Wire-break monitoring is
toring activated/deactivated for all
4 channels of the module.

Substitute value Depending on the parameter

strategy setting, either the minimum,
the maximum or the last valid
value is set.

D300398 0506 - excom®
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Table 80: Parameter name Meaning
DO40Ex (mode 1
and 2)
Polarity Activation or deactivation of

signal inverting.

D300398 0506 - excom® 7-27
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Mode 2

In mode 2, the module has 4 parameter bytes.

Note

The parameters in mode 2 for the module DI40Ex are the same as
those of mode 1.

However, parameterisation in mode 2 always applies to a single
channel and not to the entire module.

Bit configuration of the output byte

The values for the 4 channels of the module are assigned to bits 0
to 3 of the output byte. Bits 4 to 7 are not assigned.

Table 81: Bit 7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO

Bit configuration

of the A bytes Output - - - - Ch.4 Ch.3 Ch.2 Ch.1
byte
Channel-specific module diagnostics
Diagnostics data is structured according to EN 50170 part 2.
Alongside the module status (device-specific diagnostics) and the
status overview (slot-specific diagnostics), the module DO40Ex
supports the following channel status indications (channel-specific
diagnostics):

Table 82: Error code No. Meaning

Error codes

7-28

Standard 1 Short-circuit

6 Wire-break

Specific 19 Module type (desired configuration) not
known

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)

D300398 0506 - excom®
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Function of the LEDs

Table 83: LED Behaviour Function
Function of the
LEDs Status Red flashing Module is not configured for this
slot.
Green flashing The module has not yet been
configured by the gateway
Flashing green The gateway has not sent any
rapidly output data.
The master is not yet in
data_exchange after configura-
tion.
Channel Yellow Channel switched
Red Channel error

(wire-break, short-circuit)

D300398 0506 - excom®
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Al40Ex - Analogue input module, 4-channel

Figure 72:
Analogue input e
module AI40Ex

.
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The input module Al40EXx is designed for connection of 2-wire trans-
ducers (active input = source mode / passive transducer).

The module is provided with protection type EEx ib [IC and can thus
be used in combination with excom® in zone 1. The explosion pro-
tection type of the inputs is EEX ia IIC.

Channel-wise parameterisation

Note
The inputs are galvanically isolated from each other.

juud @

Parameters, such as wire-break monitoring, short-circuit moni-
toring, substitute value strategy etc. can be set separately for each
channel and are initiated exclusively by the PROFIBUS master.
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Wiring diagrams

The input module AI40Ex can be connected as an active input to a
two-wire transducer or as a passive input to a four-wire transducer
with an external power supply.

The following wiring diagram shows the analog input in “active”
mode, i.e. the connected two-wire measuring transducer is
powered via the signal cable. The “Connection“ parameter
(discribed on page 8-9 ) must be parameterised as “active”.

Figure: 73 .
The analogue in- terminal configuration connection
put is “active”

] N
I]EI channel 1 - !
-] [

(-] I

0= ] - ?
DEl - I
DEI channel 2 M

0] I

] N0
D:III hannel 3 - l
i) -]

(-] I- ]

-] N
DE - I
DEI channel 4 M

(-] I
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The following wiring diagram shows the analog input in “passive”
mode, i.e. the connected four-wire measuring transducer is
powered via an external power source. The “Connection” parameter
(discribed on page 8-9 ) must be parameterised as “passive”.

Figure: 74 ) i ) ti
The analogue in- terminal configuration connection

put is “passive”
channel 1 + \

BE
@-l

BB
@ |

channel 2 + 4'%

B
@ |

channel 3 + 4—%

B
®)

5 EEEE) A EEH

channel 4 + 4_%
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Technical data
AI40Ex

Table 84:
Technical data
Al40Ex

8-6

Type

Al40Ex

Operating voltage

Via central power supply unit via
module rack

Internal power
consumption

<35W

Inputs

4 analogue sensors

Input voltage

> 15V DC at 22 mA (at the trans-
mitter)

Input current

0/4...20 mA per input

Overrange >22 mA

Short-circuit <5V (in “live zero” mode only)
Underrange 2..3.6 mA

Wire-break <2 mA (in “live zero” mode only)
Resolution 14 bits

Linearity tolerance

< 0.1 % (of final value)

Temperature drift

< 50 ppm/K

Rise/release time

<50 ms (10...90 %)

I.S. Approval PTB 03 ATEX 2217
Marking 12 (1GD) G EExib [ia] IIC T4
Max. values EEx ia lIC/1IB
(field circuits)
No-load voltage U, <191V
Short-circuit current |, <90 mA
Max. power P, <800 mW
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Typical curve Trapezoidal
Uq 23.3V

R 134 Q

Max. internal Negligible
inductances L,

Max. internal <24.2nF

capacitances C,

Max. external
inductances L

“Maximum external inductance
and capacitance” page 8-7

Max. external
capacitances C,

“Maximum external inductance
and capacitance” page 8-7

General data

Galvanic isolation

to bus and to supply

Protection degree

IP20

Operating temperature

-20...+70 °C

Relative humidity

95 % at 55 °C according to
EN60068-2

Vibration and shock

testing

according to IEC 68-2-6 and IEC
68-2-27

Refer to the following table for the max. external inductance and
capacitance values for the module Al40Ex:

Table 85: EExia + EEx ib
Maximum external
inductance and 1B
capacitance
L, 0.2 mH 1.0 mH
G, 125 nF 870 nF

D300398 0506 - excom®
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Module parameters

Note

Refer to the following for the bit assignment for mode 1:
“Al40Ex” page Appendix-10

Mode 2:

“Al40EX” page Appendix-27

Mode 1

Two types of GSD files are available. If you wish to parameterise
your excom® station in mode 1, select the GSD file “Trk1ff9f”. This
provides only one byte of parameter data per module. All channels
of a module are assigned the same parameters.

In mode 1, the module has 1 parameter byte.

Table 86:
Al40Ex
(mode 1)

8-8

Parameter name Meaning

Short-circuit moni- Short-circuit monitoring is activated/

toring deactivated for all 4 channels of the
module.

Wire break monitoring Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value Depending on the parameter setting,
strategy either the minimum, the maximum or the
last valid value is set.

Filter (PT1) Activation of a software filter for gener-
ating an average value.

Measuring range Depending on the parameterisation, the
measuring range is either set to 0...20 mA
or4..20 mA.

D300398 0506 - excom®
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Table 86: Parameter name Meaning
AI40Ex
(mode 1)
Connection With this parameter, the type of trans-

ducer supply must be indicated.
The parameter must indicate active if the
transducer supply is provided via the
input terminal of the excom® station!
The parameter must indicate passive if
the transducer power supply is provided
externally!

“Wiring diagrams” page 8-4

D300398 0506 - excom® 8-9
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Mode 2

Two types of GSD files are available. If you wish to parameterise
your excom® station in mode 2, select the GSD file “Trckffof”.

In mode 2, the module has 4 parameter bytes (1 byte per channel).

The channel number is at the beginning of the parameter name, e.g.
“C1:Replacement value strategy” for parameterising the replace-
ment value strategy of the first channel.

Note

The parameters in mode 2 for the module AI40Ex are the same as
those of mode 1.

However, parameterisation in mode 2 always applies to a single
channel and not to the entire module.

D300398 0506 - excom®
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Measured value representation

The resolution is 14 bits, i.e. the analogue value of 0...25 mA is digi-
tised as a number between 0 and 16383. To simplify representation
the digitised value is spread over a range from 0...25000 and trans-
ferred to the host system. The representation depends on the
gateway parameter “Analogue data format” page Appendix-3.
Three formats can be set for the measured value in the process

input data.
Table 87: 215 p14 913 912 i1 10 9 28 57 26 25 94 93 2 91 20
Measuring value
representation
MSB LSB
SB* 0 -25000 corresponds to 0 - 25 mA
0 -25000 corresponds to 0 - 25 mA SB*
0 -25000 corresponds to 0 - 25 mA
* SB =Status bit
The status bit is set if there is an error that triggers a diagnostics
indication.
The status bit is left-justified, right-justified or not incorporated in the
process value at all, depending on the gateway parameter
“Analogue data format” page Appendix-3 selected.
Table 88: Measuring Substitute values
Substitute values  range
for the AO40Ex
0to20 mA Min.: 0 mA
Max: 22 mA
41020 mA Min: 3.6 mA
Max: 22 mA
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Channel-specific module diagnostics
Diagnostics data is structured according to EN 50170 part 2.

Alongside the module status (device-specific diagnostics) and the
status overview (slot-specific diagnostics), the module AIH40Ex
supports the following channel status indications (channel-specific
diagnostics):

The channel-specific status indications depend on the module
parameters.

The “Short-circuit monitoring” page 8-8” and “ “Wire break moni-
toring” page 8-8 parameters can be used to disable the corre-
sponding diagnostics indications.

Four different parameter settings must be taken into account:

Table 89:

Parameterisation:

“Measuring
range” page 8-8
to “4...20 mA”

“Connection”
page 8-9 to
“active”

Error code No. Meaning

Standard 1 Short-circuit
6 Wire-break
2 Underrange
3 Overrange

Specific 19 Module type (desired
configuration) not
known

20 Module type (actual
configuration) not
known

22 Parameter not plausible
(inconsistent)
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Table 90: Error code No. Meaning
Parameterisation:
“Measuring Standard 1 Short-circuit
range” page 8-8
to “0...20 mA” 3 Overrange
“Connection”
page 8-9 to Specific 19 Module type (desired
“active” configuration) not
known
20 Module type (actual
configuration) not
known
22 Parameter not plausible
(inconsistent)
Table 91: Error code No. Meaning
Parameterisation:
“Measuring Standard 1/6  Line errors
range” page 8-8
to “4...20 mA” 2 Underrange
“Connection”
page 8-9 to 3 Overrange
passive” . .
Specific 19 Module type (desired
configuration) not
known
20 Module type (actual
configuration) not
known
22 Parameter not plausible

(inconsistent)
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Table 92: Error code No. Meaning
Parameterisation:
“Measuring Standard 1/6  Line errors
range” page 8-8
to “0...20 mA” 2 Underrange
“Connection” ” i
page 8-9 to Specific 19 Module type (desired
“passive” configuration) not
known
20 Module type (actual
configuration) not
known
22 Parameter not plausible
(inconsistent)
Function of the LEDs
Table 93: LED Behaviour Function
LED functions

Status Red flashing Module is not configured for this
slot.
Green flashing The module has not yet been
configured by the gateway
Flashing green The module has been configured.
rapidly The gateway has not sent any
output data.
The master is not yet in
data_exchange after configura-
tion.
channel Yellow
(1-4)
Red Channel error

(wire-break, short-circuit etc.)

8-14
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Al41Ex - Analogue input module, 4-channel

Figure 75:
Analogue input
module Al41Ex

The input module AIH41EXx is designed for connection of 4-wire
transducers (passive input = non-source mode / active transducer).

The module is provided with protection type EEx ib 1IC and can thus
be used in combination with excom® in zone 1. The explosion
protection type of the inputs is EEX ia IIC.

Note
The inputs are galvanically isolated from each other.

i @

Channel-wise parameterisation

Parameters, such as line monitoring, substitute value strategy etc.
can be set separately for each channel; parameterisation is initiated
exclusively by the PROFIBUS master.
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Wiring diagrams

The input module Al41Ex can be connected as a passive input to a
four-wire measuring transducer. The power supply must be
provided externally.

The following wiring diagram shows the analogue voltage input with
an external power supply for the measuring transducer:

Figure: 76

The analogue
voltage input is
passive

terminal configuration connection

channel 1

Eﬁﬂ@
y

channel 2

FTE [CLLTE
T
y

T ]
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|
y
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B

|
y

5
B
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The following wiring diagram shows the analogue current input with 8
an external power supply for the measuring transducer:

Figure: 77

The analogue
current input is
passive

terminal configuration connection

channel 1 + 4%\

HE
@)-|

B
@) |

channel 2 + 4'%

channel 3 + 4‘&

B
®)

channel 4 + 4@\\

S S S A
B
® |
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Technical data
Al41Ex

Table 94:
Technical data
Al41Ex

Type

Al41Ex

Operating voltage

Via central power supply unit via
module rack

Internal power
consumption

<2W

Inputs

4 analogue sensors

Input current

0/4...20 mA per input

Overrange > 22 mA

Short-circuit <5V (in “live zero” mode only)
Underrange 2..3.6 mA

Wire-break <2 mA (in “live zero” mode only)
Resolution 14 bits

Linearity tolerance

< 0.1 % (of final value)

Temperature drift

< 50 ppm/K

Rise/release time

<50 ms (10...90 %)

I.S. Approval PTB 03 ATEX 2217
Marking 12 (1GD) G EEx ib [ia] IIC T4
Max. values EEx ia lIC/1IB
(field circuits)
No-load voltage U, <66V
Short-circuit current 1,  <2.1 mA
Max. power P, <3.5mW
Typical curve Linear
R 134 Q
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Max. internal Negligible

inductances L,

Max. internal Negligible

capacitances C,

Max. external

“Maximum external inductance

inductances L, and capacitance” page 8-19

Max. external

“Maximum external inductance

capacitances C, and capacitance” page 8-19

General data

Galvanic isolation to bus and to supply

Protection degree 1P20

Operating temperature  -20...+70 °C

Relative humidity 95% at 55 °C acc. to EN 60068-2

Vibration and shock according to IEC 68-2-6 and

testing IEC 68-2-27

Refer to the following table for the max. external inductance and
capacitance values for the module Al41Ex:

Table 95: lic 1B
Maximum external
inductance and  Lg (mH) C, (1F) C, (1F)
capacitance

2 2.0 11

1 2.3 12
0.5 2.7 15
0.2 3.3 19
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Module parameters

Note

Refer to the following for the bit assignment for mode 1:
“Al41Ex” page Appendix-11

Mode 2:

“Al41EX” page Appendix-28

i @

Mode 1

Two types of GSD files are available. If you wish to parameterise
your excom® station in mode 1, select the GSD file “Trk1ff9f”. This
provides only one byte of parameter data per module. All channels
of a module are assigned the same parameters.

In mode 1, the module has 1 parameter byte.

Table 96: Parameter name Meaning
Al40Ex
(mode 1)
Line monitoring Line monitoring is activated or deacti-

vated for all 4 channels of the module.

Substitute value Depending on the parameter setting,
strategy either the minimum, the maximum or the
last valid value is set.

Filter (PT1) Activation of a software filter for gener-
ating an average value.

Measuring range Depending on the parameterisation, the
measuring range is either set to 0 to 20
mA, 4to 20 mA,0to10Vor2to 10 V.
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Mode 2

Two types of GSD files are available. If you wish to parameterise
your excom® station in mode 2, select the GSD file “Trckffof”.

In mode 2, the module has 4 parameter bytes (1 byte per channel).

The channel number is at the beginning of the parameter name, e.g.
“C1:Replacement value strategy” for parameterising the replace-
ment value strategy of the first channel.

Note

The parameters in mode 2 for the module Al41Ex are the same as
those of mode 1.

However, parameterisation in mode 2 always applies to a single
channel and not to the entire module.
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Measured value representation

The resolution is 14 bits, i.e. the analogue value of 0...25 mA or
0...10 VDC is digitised as a number between 0 and 16383. To
simplify representation, the digitised value is spread over a range
from 0...25000 for the current value and transferred to the host
system. The voltage value is represented in the range from 0 to 1000
for transferring to the host system. The representation depends on
the gateway parameter “Analogue data format” page Appendix-3.
Three formats can be set for the measured value in the process
input data.

Table 97:
Measuring value
representation

8-22

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

MSB LSB
SB* 0 -25000 corresponds to 0 - 25 mA
SB* 0-10000 corresponds to 0 to 10 V
0 -25000 corresponds to 0 - 25 mA SB*
0-10000 corresponds to 0 to 10 V SB*

0 -25000 corresponds to 0 - 25 mA

0-10000 corresponds to 0 to 10 V

* SB =Status bit

The status bit is set if there is an error that triggers a diagnostics
indication.

The status bit is left-justified, right-justified or not incorporated in the
process value at all, depending on the gateway parameter
“Analogue data format” page Appendix-3 selected.
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Table 98: Measuring Substitute values
Substitute values  range
for Al41Ex
O0to20 mA Min: 0 mA
Max: 22 mA
4to 20 mA Min: 3.6 mA
Max: 22 mA
Oto10V Min: 0V
Max: 10.5V
2to 10V Min: 1.8V
Max: 10.5V
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Channel-specific module diagnostics
Diagnostics data is structured according to EN 50170 part 2.

Alongside the module status (device-specific diagnostics) and the
status overview (slot-specific diagnostics), the module Al41Ex
supports the following channel status indications (channel-specific
diagnostics):

The channel-specific status indications depend on the module
parameters.

The “Line monitoring” page 8-20 parameter can be used to disable
the corresponding diagnostics indications.

Two different parameter settings must be taken into account:

Table 99:
Parameterisation:

“Measuring
range” page 8-8
to “4...20 mA” or
“2..10 v”

Error code No. Meaning

Standard 1/6  Line errors
2 Underrange
3 Overrange

Specific 19 Module type (desired
configuration) not
known

20 Module type (actual
configuration) not
known

22 Parameter not plausible
(inconsistent)

8-24
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Table 100: Error code No. Meaning
Parameterisation:
“Measuring Standard 1/6  Line errors
range” page 8-8
to “0...20 mA” or 3 Overrange
“0..10 V" — :
Specific 19 Module type (desired
configuration) not
known
20 Module type (actual
configuration) not
known
22 Parameter not plausible
(inconsistent)
Function of the LEDs
Table 101: LED Behaviour Function

LED functions
Status Red flashing

Module is not configured for this
slot.

Green flashing

The module has not yet been
configured by the gateway

Flashing green
rapidly

The module has been configured.
The gateway has not sent any
output data.

The master is not yet in
data_exchange after configura-
tion.

channel Yellow

(-4 Red

Channel error
(wire-break, short-circuit etc.)

D300398 0506 - excom®
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AO40Ex - Analogue output module, 4-channel

Figure 78:
Analogue output

module AO40Ex

8-26
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The output module AO40EXx is designed for connection of intrinsi-
cally safe actuators such as control valves or process indicators.

The module is provided with protection type EEx ib 1IC and can thus
be used in combination with excom® in zone 1. The explosion
protection type of the outputs is EEX ia IIC.

Note
The outputs are galvanically isolated from each other.

HART® compatibility

The module is suitable for connection of HART® compatible actua-
tors. Thus the module can be parameterised directly via the connec-
tion level of the module rack via an approved modem.

HART® compatibility means it is possible to connect to the terminals
of the transmitter with an FSK modem. (the corresponding load is
inverted in the module.)

Measured value representation

The resolution is 13 bits, i.e. the analogue value of 0...25 mA is
reproduced as a number between 0 and 8191. In order to simplify
value representation, the host system operates with the value range
of 0...25000.
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Channel-wise parameterisation

Parameters, such as line monitoring, substitute value strategy etc.
can be set separately for each channel; parameterisation is initiated
exclusively by the PROFIBUS master.

Wiring diagrams

Figure 79: terminal configuration connection possibilities
Terminal assign-
ment AO40Ex

+
channel 1 _ @ 0/4...20 mA

1] -]
0L -]

channel 2 _ ) 0/4..20mA

0] -]
0]

channel 3 _ ) 0/4..20mA

e
0L -]

channel 4 _ @ 0/4...20 mA

S ) FFEE

1] -]
0L -]
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Technical data

AO40Ex
Table 102: Type AO40EXx
Technical data
AO40Ex Operating voltage Via central power supply unit via
module rack
Internal power <35W
consumption
Outputs 4 analogue actuators
No-load voltage <16V DC
Output current 0/4...20 mA per output
External load <600 W
HART® impedance >240 W
Short-circuit <100 W (in “live zero” mode
only)
Wire-break <2 mA (in “live zero” mode only)
Resolution 13 bits
Linearity tolerance < 0.1 % (of final value)
Temperature drift < 50 ppm/K
Rise/release time <50 ms (10...90 %)
I.S. Approval PTB 00 ATEX 2179
Marking 112 (1) G EExib [ia] IC T4
Max. values EEx ia lIC/1IB
(field circuits)
No-load voltage U, <189V

8-28

Short-circuit current |, <80 mA

Max. power P, <510 mW
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Typical curve Trapezoidal
Max. internal Negligible
inductances L,

Max. internal 25 nF

capacitances C,

Max. external
inductances L,

“max. Ly and max. C, for
AO40Ex” page 8-29

Max. external
capacitances C,

“max. Ly and max. G, for
AO40Ex” page 8-29

General data

Galvanic isolation complete
Protection degree 1P20
Operating temperature  -20...+60 °C

Relative humidity

95 % at 55 °C according to
EN60069-2

Vibration and shock

testing

according to IEC 68-2-6 and
IEC 68-2-27

Refer to the following table for the max. external inductance and
capacitance values for the module AO40EXx:

Table 103: Max. Max.
max. Lo and external inductance L, external capacitance G, (mF)
max. C, for
AO40Ex Inc 1B
2 0.10 1
1 0.10 1
0.5 0.12 1
0.2 0.15 1.17

D300398 0506 - excom®
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Module parameters

Note

i @

Refer to the following for the bit assignment for mode 1:
“AO40Ex” page Appendix-11

Mode 2:

“AO40Ex” page Appendix-29

Mode 1

In mode 1, the module has 1 parameter byte.

Table 104: Parameter name Meaning
AO40Ex
(mode 1)

Short-circuit moni- Short-circuit monitoring is activated/

toring deactivated for all 4 channels of the
module.

Wire break monitoring Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value Depending on the parameter setting,

strategy either the minimum, the maximum or the
last valid value is set.

Measuring range Depending on the parameterisation, the
measuring range is either set to 0...20 mA
or4..20 mA.
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Mode 2

In mode 2, the module has 4 parameter bytes (1 byte per channel).

Note

The parameters in mode 2 for the module AO40Ex are the same as
those of mode 1.

il @

However, parameterisation in mode 2 always applies to a single
channel and not to the entire module.

Measured value representation

Table 105: 215 214 218 912 i1 210 9 28 o7 26 25 24 23 92 o1 20
Measuring value
representation 0 -25000 corresponds to 0 - 25 mA
Table 106: Measuring Substitute values
Substitute values range
for the AO40Ex
0to 20 mA Min: 0 mA
Max: 22 mA
4 to 20 mA Min: 3.6 mA
Max: 22 mA

Channel-specific module diagnostics
Diagnostics data is structured according to EN 50170 part 2.

Alongside the module status (device-specific diagnostics) and the
status overview (slot-specific diagnostics), the module AO40Ex
supports the following channel status indications (channel-specific
diagnostics):

Table 107: Error code No. Meaning
Error codes

Standard 1 Short-circuit
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Table 107: Error code No. Meaning

Error codes

6 Wire-break

Specific 19 Module type (desired configuration) not

known

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)

Function of the LEDs

Table 108: LED Behaviour
LED functions

Function

Status Red flashing

Module is not configured for this
slot.

Green flashing

The module has not yet been
configured by the gateway

Flashing green
rapidly

The module has been configured.
The gateway has not sent any
output data.

The master is not yet in
data_exchange after configura-
tion.

channel Yellow

1-4
(-4 Red

Channel error
(wire-break, short-circuit etc.)

8-32
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AIH40Ex/AIH41EXx - Analogue input modules, 4-channels

Figure 80:
Analogue input
modules

The analogue input modules of the excom® system are intrinsically
safe modules for connection of up to four transmitters.

The input module AIH40EXx is designed for connection of 2-wire
transducers (active input = source mode / passive transducer).

The input module AIH41EXx is designed for connection of 4-wire
transducers (passive input = non-source mode / active transducer).
The module is provided with protection type EEx ib 1IC and can thus
be used in combination with excom® in zone 1. The explosion
protection type of the inputs is EEX ia IIC.

Note

The inputs are not galvanically isolated from each other. When con-
necting the field devices, it must be taken into account that all inputs
are on a common potential.

il @

The resolution is 14 bits, i.e. the analogue value of 0...25 mA is digi-
tised as a number between 0 and 16383. To simplify representation
the digitised value is transformed into 1mA/digit and transferred to
the host system.
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8-34

HART® compatibility of the modules

The module is suitable for connection of HART® compatible sensors
which communicate directly with the integrated HART® controller.
Up to 8 HART® variables (max. 4 per channel) can be read via the
cyclic user data transfer of the PROFIBUS. Bi-directional variable
exchange between the host system and the HART® transmitter is
accomplished by PROFIBUS-DPV1 services.

Channel-wise parameterisation

Parameters, such as wire-break/short-circuit monitoring, measuring
range, HART® communication etc. can be set separately for each
channel; parameterisation is initiated exclusively by the PROFIBUS
master.
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Wiring diagrams

Figure 81: terminal configuration ‘;?,228‘&“0” AH41E

Terminal assign- - :

I =l =
% channel 1 -I:l . . i
I~ i ‘
] =Ng-a
% channel 2 -I:l . . =
I~ i _
I g
% channel 3 'I] - . -
I~ I '
T~ ] f N B -]
% channel 4 -I:I . . i
I~ I '
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Technical data

Table 109:
Technical data of
the analogue input
modules

8-36

Type

AIH40EXx AIH41Ex
active passive

Operating voltage

Via central power supply unit via
module rack

Internal

power consumption

<35W

Inputs

4 analogue sensors

Input voltage

>15.0 V DC at 22 mA (at the trans-
mitter)

Input current

0/4...20 mA per input

HART® impedance >240 W

Overrange > 22 mA

Short-circuit <5V (in “live zero” mode only)
Underrange 2..3.6 mA

Wire-break < 2 mA (in “live zero” mode only)
Resolution 14 bits

Linearity tolerance

< 0.1 % (of final value)

Temperature drift

< 50 ppm/K

Rise/release time

<50 ms (10...90 %)

I.S. Approval PTB 00 ATEX 2059 X
Marking 12 (1) G EEx[ia] ib IC T4
Max. values EEx ia lIC/IIB
(field circuits)

No-load voltage U, <221V <72V
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Table 109: Type AIH40EXx AlIH41EXx
Technical data of active passive
the analogue input
modules
Short-circuit current |, <93 mA <16 mA
Max. power P, <640 mW <29 mW
Typical curve Trapezoidal Linear
Uq 27.54V -
R 298 W -
Max. internal <0.22 mH <0.11 mH

inductance L,

Max. internal <1.1nF <1.1nF
capacitance C,
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Table 109: Type AIH40EXx AlH41Ex
Technical data of active passive
the analogue input
modules
Max. external “max. Ly and “Transmitter with
inductance L max. C, for linear output

8-38

AIH40EX” page
8-39

curve” page 8-39
“Transmitter with
trapezoidal output
curve” page 8-40
“Transmitter with
rectangular or
trapezoidal output
curve” page 8-40

Max. external
capacitance C,

“max. L, and
max. G, for
AIH40EX” page
8-39

“Transmitter with
linear output
curve” page 8-39
“Transmitter with
trapezoidal output
curve” page 8-40
“Transmitter with
rectangular or
trapezoidal output
curve” page 8-40

General data

Galvanic isolation

to bus and to supply

Protection degree

1P20

Operating temperature

-20...+70 °C

Relative humidity

95 % at 55 °C according to EN60069-

2

Vibration and shock
testing

according to IEC 68-2-6 and IEC 68-2-

27

Refer to the following tables for the max. external inductance L, and
max. external capacitance C, values for the excom® modules

AIH40Ex and AIH41EXx.
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The following values apply to the module AIH40Ex which is suitable
for passive transmitters:

Table 110: EEx ia + EExib Max. Max.
max. Lo and external inductance external capaci-
max. C, for L, tance C,
AIH40Ex
IIC 1.78 mH 1.78 mH
IIB 100 nF 500 nF
The following values apply to the module AIH41EXx, which is suitable
for connection of active intrinsically safe transmitters, depending on
the output curve of the connected transmitter (linear, trapezoidal,
rectangular):
for active intrinsically safe transmitters with linear output curve
at (I; = 100 mA) ( “Transmitter with linear output curve” page 8-39
Table 111:)
for active intrinsically safe transmitters with trapezoidal output
curve ( “Transmitter with trapezoidal output curve” page 8-40)
for active intrinsically safe transmitters with rectangular or trap-
ezoidal output curve ( “Transmitter with rectangular or trape-
zoidal output curve” page 8-40)
Table 111: Max. EEx ia + EEx ib lIC EEx ia + EEx ib IIB
Transmitter with values
linear output
curve
Ui LO CO LO CO
2V 2.4 mH 4.2** mF 9.8 mH 33 mF
5V 2.4 mH 1.3 mF 9.8 mH 8.3 mF
10V 2.4 mH 358 nF 9.8 mH 21 mF
15V 2.4 mH 158 nF 9.8 mH 1.1 mF
16.5V 2.4 mH 126 nF 9.8 mH 950 nF
20V 2.4 mH 87 nF 9.8 mH 688 nF
D300398 0506 - excom® 8-39
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Table 111: Max. EEx ia + EEx ib lIC EEx ia + EEx ib lIB

Transmitter with  yalues

linear output

curve
22V 24 mH 71 nF 9.8 mH 594 nF
25V 2.0mH 54 nF 9.0 mH 465 nF
30V 2.0mH 37 nF 9.0 mH 345 nF

Table 112: Max. values EEx ia + EEx ib lIC EExia + EEx ib lIB

Transmitter with

trapezoidal out- U, I Lo Co Lo Co

put curve
221V 93 mA 0.5 mH 60 nF 2mH 25 nF

Table 113: Max. values EEx ia + EExib lIC EExia + EEx ib lIB

Transmitter with

rectangular or U, I Ly Co Lo Co

trapezoidal out-

put curve 2V 100mA 1.99mH 500 nF 489 mH 3 mF
5V 100mA 1.99mH 300nF 489 mH 1.5 mF
10V 90 mA 1.99mH 200 nF 489mH 1 mF
15V 56 mA 0.99mH 100 nF 4.89mH 500nF
16.5V 49 mA 0.99mH 100 nF 489 mH 500nF
20V 35 mA 0.99mH 70nF 489 mH 300nF
16.5V 97 mA - - 1.99mH 400 nF
20V 80 mA - - 0.99mH 300nF
22V 65 mA - - 0.99mH 300nF
25V 50 mH - - 0.99mH 250nF

8-40
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Module parameters

Note

Refer to the following for the bit assignment for mode 1:
“AlH40Ex” page Appendix-12

“AIH40Ex 4H (with 4 HART® variables)” page Appendix-13
“AIH41EXx” page Appendix-14

“AlH41Ex 4H (with 4 HART® variables)” page Appendix-15
Mode 2:

“AlH40Ex” page Appendix-30

“AlH40EX 4H” page Appendix-31

“AlH40Ex 1H” page Appendix-33

“AIH40Ex 8H” page Appendix-35

“AlH41Ex” page Appendix-37

“AlH41Ex 4H” page Appendix-38

“AlH41Ex 1H” page Appendix-40

“AlH41Ex 8H” page Appendix-42

i @

Mode 1

In mode 1, the module has 1 parameter byte.

AIH40EXx

Table 114: Parameter name Meaning

AIH40Ex

(mode 1)
Short-circuit moni- Short-circuit monitoring is activated/
toring deactivated for all 4 channels of the

module.

Wire break monitoring Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value Depending on the parameter setting,
strategy either the minimum, the maximum or the
last valid value is set.

Filter (PT1) Activation of a software filter
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Table 114:
AIH40Ex
(mode 1)

8-42

Parameter name

HART® status / meas-
uring range

Meaning

— OFF / 0-20 mA:
Dead zero without HART® status
request. Wire-break and measuring
range underrange monitoring are not
active. Gateway sends “Min. value” 0
as substitute value to host.

— OFF / 4-20 mA:
Live zero without HART® status
request. Wire-break and measuring
range underrange monitoring are
active. Gateway sends “Min. value” 3.6
mA as substitute value to host.

— ON/4-20 mA:
Live zero with HART® status request
(HART® diagnostics active). Wire-break
and measuring range underrange moni-
toring are active. Gateway sends “Min.
value” 3.6 mA as substitute value to
host.
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AIH40Ex 4H

In this configuration, the module adds 4 HART® variables to the

cyclic data transfer.

Table 115:
AIH40Ex 4H
(mode 1)

Parameter name

Short-circuit moni-
toring

Meaning

Short-circuit monitoring is activated/
deactivated for all 4 channels of the
module.

Wire break monitoring

Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value

Depending on the parameter setting,

strategy either the minimum, the maximum or the
last valid value is set.
Filter (PT1) Activation of a software filter

HART® status / varia-
bles

The “auto” HART® status means, that
only those channels, which are actually
required to send variables, will provide
HART® status data.

An “ON” HART® status means that all
four channels will provide HART® status
data.

D300398 0506 - excom®
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AIH41EXx

Table 116:
AIH41Ex
(mode 1)

8-44

Parameter name

Line monitoring

Meaning

Line monitoring is activated or deacti-
vated for all 4 channels of the module.

Substitute value

Depending on the parameter setting,

strategy either the minimum, the maximum or the
last valid value is set.
Filter (PT1) Activation of a software filter

HART® status / meas-
uring range

— OFF / 0-20 mA:
Dead zero without HART® status
request. Wire-break and measuring
range underrange monitoring are not
active. Gateway sends “Min. value” 0
as substitute value to host.

— OFF / 4-20 mA:
Live zero without HART® status
request. Wire-break and measuring
range underrange monitoring are
active. Gateway sends “min. value” 3.6
mA as substitute value to host.

— ON/4-20 mA:
Live zero with HART® status request
(HART® diagnostics active). Wire-break
and measuring range underrange moni-
toring are active. Gateway sends “min.
value” 3.6 mA as substitute value to
host.
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AIH41Ex 4H
Table 117: Parameter name Meaning
AIH41Ex 4H
(mode 1)
Line monitoring Line monitoring is activated or deacti-
vated for all 4 channels of the module.
Substitute value Depending on the parameter setting,
strategy either the minimum, the maximum or the
last valid value is set.
Filter (PT1) Activation of a software filter

HART® status / meas- — OFF / 0-20 mA:
uring range Dead zero without HART® status
request. Wire-break and measuring
range underrange monitoring are not
active. Gateway sends “Min. value” 0
as substitute value to host.
— OFF / 4-20 mA:
Live zero without HART® status
request. Wire-break and measuring
range underrange monitoring are
active. Gateway sends “min. value” 3.6
mA as substitute value to host.
— ON/4-20 mA:
Live zero with HART® status request
(HART® diagnostics active). Wire-break
and measuring range underrange moni-
toring are active. Gateway sends “min.
value” 3.6 mA as substitute value to
host.
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Mode 2

In mode 2, the module has 5 parameter byte.

AIH40EXx

Table 118:
AIH40Ex
(mode 2)

8-46

Parameter name

Short-circuit moni-
toring

Meaning

Short-circuit monitoring is activated and
deactivated separately for each channel.

Wire break monitoring

Wire-break monitoring is activated and
deactivated separately for each channel.

Substitute value

Depending on the parameter setting,

strategy either the minimum, the maximum or the
last valid value is set separately for each
channel.

Filter (PT1) Activation of a software filter

HART® status / meas-
uring range

— OFF / 0-20 mA:
Dead zero without HART® status
request. Wire-break and measuring
range underrange monitoring are not
active. Gateway sends “Min. value” 0
as substitute value to host.

— OFF / 4-20 mA:
Live zero without HART® status
request. Wire-break and measuring
range underrange monitoring are
active. Gateway sends “min. value” 3.6
mA as substitute value to host.

— ON/4-20 mA:
Live zero with HART® status request
(HART® diagnostics active). Wire-break
and measuring range underrange moni-
toring are active. Gateway sends “min.
value” 3.6 mA as substitute value to
host.
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AIH40EX 4H

In this configuration, the module adds 4 HART® variables to the
cyclic data transfer.

Table 119: Parameter name Meaning

AIH40Ex 4H

(mode 2)
Short-circuit moni- Short-circuit monitoring is activated and
toring deactivated separately for each channel.

Wire break monitoring  Wire-break monitoring is activated and
deactivated separately for each channel.

Substitute value Depending on the parameter setting,

strategy either the minimum, the maximum or the
last valid value is set separately for each
channel.

SVn (channel m) Activation/deactivation of the

secondary variable n of channel m

Filter (PT1) Activation of a software filter
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AIH40Ex 1H

In this configuration, the module adds 1 HART® variable to the cyclic

data transfer.

Table 120:
AIH40Ex 1H
(mode 2)

8-48

Parameter name

Short-circuit moni-
toring

Meaning

Short-circuit monitoring is activated and
deactivated separately for each channel.

Wire break monitoring

Wire-break monitoring is activated and
deactivated separately for each channel.

Substitute value
strategy

Depending on the parameter setting,
either the minimum, the maximum or the
last valid value is set separately for each
channel.

HART® status / meas-
uring range

— OFF / 0-20 mA:
Dead zero without HART® status
request. Wire-break and measuring
range underrange monitoring are not
active. Gateway sends “Min. value” 0
as substitute value to host.

— OFF / 4-20 mA:
Live zero without HART® status
request. Wire-break and measuring
range underrange monitoring are
active. Gateway sends “min. value” 3.6
mA as substitute value to host.

— ON/4-20 mA:
Live zero with HART® status request
(HART® diagnostics active). Wire-break
and measuring range underrange moni-
toring are active. Gateway sends “min.
value” 3.6 mA as substitute value to
host.

Filter (PT1)

Activation of a software filter

HART® variable

Selection of HART® variables
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Table 120: Parameter name Meaning

AIH40Ex 1H

(mode 2)
HART® variable of Selection of the channel number corre-
channel sponding to the HART® variable

D300398 0506 - excom® 8-49



Analogue modules

AIH40Ex 8H

In this configuration, the module adds 8 HART® variables to the
cyclic data transfer.

Table 121: Parameter name Meaning
AIH40Ex 8H
(mode 2)
Short-circuit moni- Short-circuit monitoring is activated and
toring deactivated separately for each channel.
Wire break monitoring  Wire-break monitoring is activated and
deactivated separately for each channel.
Substitute value Depending on the parameter setting,
strategy either the minimum, the maximum or the
last valid value is set separately for each
channel.
SVn (channel m) Activation/deactivation of the
secondary variable n of channel m
Filter (PT1) Activation of a software filter
AlIH41Ex
Table 122: Parameter name Parameter value
AlIH41Ex
(mode 2)
Line monitoring Line monitoring is activated and deacti-

8-50

vated separately for each channel.

Substitute value Depending on the parameter setting,

strategy either the minimum, the maximum or the
last valid value is set separately for each
channel.
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Table 122: Parameter name Parameter value
AIH41Ex
(mode 2)

HART® status / meas- — OFF /0-20 mA:
uring range Dead zero without HART® status
request. Wire-break and measuring
range underrange monitoring are not
active. Gateway sends “Min. value” 0
as substitute value to host.
— OFF / 4-20 mA:
Live zero without HART® status
request. Wire-break and measuring
range underrange monitoring are
active. Gateway sends “min. value” 3.6
mA as substitute value to host.
— ON/4-20 mA:
Live zero with HART® status request
(HART® diagnostics active). Wire-break
and measuring range underrange moni-
toring are active. Gateway sends “min.
value” 3.6 mA as substitute value to
host.

Filter (PT1) Activation of a software filter
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AIH41Ex 4H
In this configuration, the module adds 4 HART® variables to the
cyclic data transfer

Table 123: Parameter name Meaning

AIH41Ex 4H

(mode 2)
Short-circuit moni- Short-circuit monitoring is activated and
toring deactivated separately for each channel.

Wire break monitoring  Wire-break monitoring is activated and
deactivated separately for each channel.

Substitute value Depending on the parameter setting,

strategy either the minimum, the maximum or the
last valid value is set separately for each
channel.

SVn (channel m) Activation/deactivation of the

secondary variable n of channel m

Filter (PT1) Activation of a software filter
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AlH41Ex 1H

In this configuration, the module adds 1 HART® variable to the cyclic
data transfer.

Table 124: Parameter name Meaning
AIH41Ex 1H
(mode 2)
Line monitoring Line monitoring is activated and deacti-

vated separately for each channel.

Substitute value Depending on the parameter setting,

strategy either the minimum, the maximum or the
last valid value is set separately for each
channel.

HART® status / meas- - OFF / 0-20 mA:
uring range Dead zero without HART® status
request. Wire-break and measuring
range underrange monitoring are not
active. Gateway sends “Min. value” 0
as substitute value to host.
- OFF / 4-20 mA:
Live zero without HART® status
request. Wire-break and measuring
range underrange monitoring are
active. Gateway sends “min. value” 3.6
mA as substitute value to host.
— ON/4-20 mA:
Live zero with HART® status request
(HART® diagnostics active). Wire-break
and measuring range underrange moni-
toring are active. Gateway sends “min.
value” 3.6 mA as substitute value to

host.
Filter (PT1) Activation of a software filter
HART® variable Selection of HART® variables
HART® variable of Selection of the channel number corre-
channel sponding to the HART® variable
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AIH41Ex 8H

In this configuration, the module adds 8 HART® variables to the
cyclic data transfer.

Table 125: Parameter name Parameter value
AIH41Ex 8H
(mode 2)
Line monitoring Line monitoring is activated and deacti-

vated separately for each channel.

Substitute value Depending on the parameter setting,

strategy either the minimum, the maximum or the
last valid value is set separately for each
channel.

SVn (channel m) Activation/deactivation of the

secondary variable n of channel m

Filter (PT1) Activation of a software filter

Data throughput

Depending on the configuration, there are different data through-
puts. Following configurations are possible:

Table 126: Input Configuration

Number of input  words

words
4 AIH40Ex without cyclic HART® data
6 AIH40Ex with 1 cyclic HART® variable
12 AIH40Ex with 4 cyclic HART® variables
20 AIH40Ex with 8 cyclic HART® variables
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Input data mapping

The module input data and the HART® variables are mapped as
follows. This example is based on a module with 8 cyclic HART®

variables:
Table 127: Word no. Data Contents
Input qata (1 Word = byte no.
mapping 2 Bytes)
0 0 MSB of input channel 1
1 LSB of input channel 1
1 2 MSB of input channel 2
3 LSB of input channel 2
2 4 MSB of input channel 3
5 LSB of input channel 3
3 6 MSB of input channel 4
7 LSB of input channel 4
4/5 HART® variable 1%
6/7 HART® variable 2#
8/9 HART® variable 3%
10/ 11 HART® variable 4%
12/13 HART® variable 57
14/15 HART® variable 6%
16/17 HART® variable 7%
18/19 HART® variable 8"

A The HART® variables are presented in the REAL data format.

D300398 0506 - excom®
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Note

All secondary variables that were activated with the parameterisa-
tion are assigned a location in the mapped input data. This also ap-
plies if the corresponding channels are not connected to a HART®-
compatible device.

Measured value representation

Table 128:

Measuring value
representation

8-56

juud @

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20
Status 0 - 21000 corresponds to 0 - 21 mA
bit

Error indication via the status bit of the data message

Note

In the event of an error the module provides an error indication via
the status bit of the data message, depending on the set measuring
range (0 to 20 mA, 4 to 20 mA).

The status bit is set if there is a measuring range violation or a line
error. Thus the measuring value can be evaluated for errors consist-
ently.
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Measuring ranges

Table 129: Measuring Transferred value
Measuring range  vyalue
table - analogue

input Decimal Hexadec-
imal
21 mA 21000 5208
20 mA 20000 4E20
4 mA 4000 OFAO0
0 mA 0 0
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In addition to the status bit, the diagnostics message provides
detailed and differentiated channel-specific diagnostics.

Table 130: AIH40EXx AIH41EXx
Error codes
AIH40EXx/ Measuring value Error Message Error Message
AIH41Ex code text code text
OmA<I<2mA 6 Wire-break 16 Line errors
2mA<1<3.6 8 Below lower 8 Below lower
limit limit

3.6mA <1 <20 mA Within range

20mA<l<25mA 7 Upper limit 7 Upper limit
exceeded exceeded
I >25mA 1 Short-circuit 7 Upper limit
exceeded
Table 131: Measuring Substitute values
Substitute values  range
for AIH40Ex/
AlH41Ex 0to20 mA Min: 0 mA
Max: 22 mA
4 to 20 mA Min: 3.6 mA
Max: 22 mA

8-58 D300398 0506 - excom®



Analog HART® compatible modules

Floating point format of the HART® variables

The HART® variables are presented as follows:

Table 132: Byte Meaning
Floating point
format n Sign Exponent
28 27 26 25 24 23 22 21
n+1 Exponent Mantissa
20 21 22 2% o4 25 o6 o7
n+2 Mantissa
2—8 2—9 2—10 2—11 2—12 2—13 2—14 2—15
n+3 Mantissa
2-16 2-17 2-18 2-19 2-20 2-21 2-22 2-23
Channel-specific module diagnostics
Diagnostics data is structured according to EN 50170 part 2.
Alongside the module status (device-specific diagnostics) and the
status overview (slot-specific diagnostics), the AlH4...devices
support the following channel status indications (channel-specific
diagnostics):
Table 133: Error code No. Meaning
Error codes
Standard 1 Short-circuit
6 Wire-break
7 Upper limit exceeded
8 Below lower limit
16 ROM error

D300398 0506 -
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Module type (desired configuration) not
known
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Table 133: Error code No. Meaning
Error codes
20 Module type (actual configuration) not known
22 Parameter not plausible (inconsistent)
30  HART® status error
31 HART® error
Function of the LEDs
Table 134: LED Behaviour Function
LED functions
Status Red flashing Module is not configured for this
slot.
Green flashing The module has not yet been
configured by the gateway
channel Yellow -
(1-4)
Red Channel error

(wire-break, short-circuit, over-
range, underrange etc.)

8-60
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AOH40Ex - Analogue output module, 4-channel

Figure 82:
Analogue output
module AOH40Ex

il @

AIHADER
e

\

The output module AOH40EX is designed for connection of intrinsi-
cally safe actuators such as control valves or process indicators.

The module is provided with protection type EEx ib [IC and can thus
be used in combination with excom® in zone 1. The explosion
protection type of the outputs is EEX ia IIC.

Note

The channels are not galvanically isolated from each other. All out-
puts are on a common earth potential.

HART® compatibility

The module is suitable for connection of HART® compatible actua-
tors. These communicate directly with the integrated HART®
controller.

Measured value representation

The resolution is 12 bits, i.e. the analogue value of 0...25 mA is
reproduced as a number between 0 and 4095. In order to simplify
value representation, the host system operates with the value range
of 0...25000.

Channel-wise parameterisation
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Parameters, such as line monitoring, substitute value strategy etc.
can be set separately for each channel; parameterisation is initiated
exclusively by the PROFIBUS master.

Wiring diagrams

Figure 83: terminal configuration connection possibilities
Terminal assign- +
ment AOH40Ex l%;! channel 1 B @ 0/4...20 mA
I I = |
0= 0=
I:I III 4
m—l. channel 2 _ @ 0/4...20 mA
I 0= 1
0= 0=
+
l%;! channel 3 - @ 0/4...20 mA
I 0 -1
I I
+
% channel 4 _ ) 0/4.20mA
0= I =
0= 0=
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Technical data

Table 135: Type AOH40EXx
Technical data
AO40Ex Operating voltage Via central power supply unit via

module rack

Internal power
consumption

<35W

Outputs

4 analogue actuators

No-load voltage

<16V DC

Output current

0/4...20 mA per output

External load

<600W

HART® impedance

>240W

Short-circuit <50 W (in “live zero” mode only)
Wire-break <15V (in “live zero” mode only)
Resolution 12 bits

Linearity tolerance

< 0.1 % (of final value)

Temperature drift

<50 ppm/K

Rise/release time

<50 ms (10...90 %)

I.S. Approval PTB 00 ATEX 2051
Marking 12 (1) G EExib [ia] IC T4
Max. values EEx ia lIC/1IB
(field circuits)

No-load voltage U, <221V
Short-circuit current |y <93 mA
Max. power P, <640 mW
Typical curve Trapezoidal

D300398 0506 - excom®
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Max. internal <0.22 mH
inductances L,

Max. internal <1.1nF
capacitances C,

Max. external “max. Ly and max. C, for
inductances L, AOH40EX” page 8-64
Max. external “max. Ly and max. C, for
capacitances C, AOH40EX” page 8-64

General data

Galvanic isolation to bus and to supply

Protection degree 1P20

Operating temperature  -20...+70 °C

Relative humidity 95 % at 55 °C according to
EN60068-2

Vibration and shock according to IEC 68-2-6 and
testing IEC 68-2-27

Refer to the following table for the max. external inductance and
capacitance values for the module AO40Ex:

Table 136: EExia + EExib Max. Max.
max. L, and external inductance L, external capacitance
max. C, for Co
AOH40Ex
lIC 1.78 mH 1.78 mH
1B 100 nF 500 nF
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Module parameters

Note

Refer to the following for the bit assignment for mode 1:
“AOH40Ex” page Appendix-16

“AOH40Ex 4H (with 4 HART® variables)” page Appendix-17
Mode 2:

“AOH40Ex” page Appendix-44

“AOH40Ex 4H” page Appendix-45

“AOH40Ex 1H” page Appendix-47

“AOH40Ex 8H” page Appendix-48

i @

Mode 1
AOH40

In mode 1, the module has 1 parameter byte.

Table 137: Parameter name Meaning
AOH40Ex
(mode 1)
Short-circuit moni- Short-circuit monitoring is activated/
toring deactivated for all 4 channels of the
module.

Wire break monitoring Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value Depending on the parameter setting,
strategy either the minimum, the maximum or the
last valid value is set.
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Table 137:
AOH40Ex
(mode 1)

Parameter name

HART® status / meas-
uring range

Meaning

— OFF / 0-20 mA:
Dead zero without HART® status
request. Wire-break monitoring is inac-
tive. Gateway sends “Min. value” 0 as
substitute value to host.

— OFF / 4-20 mA:
Live zero without HART® status
request. Wire-break monitoring is
active. Gateway sends “min. value” 3.6
mA as substitute value to host.

— ON/4-20 mA:
Live zero with HART® status request
(HART® diagnostics active). Wire-break
monitoring is inactive. Gateway sends
“min. value” 3.6 mA as substitute value
to host.

AOH40 4H

In this configuration, the module adds 4 HART® variables to the

cyclic data transfer

Table 138:
AOH40Ex
(mode 1)

Parameter name

Short-circuit moni-
toring

Meaning

Short-circuit monitoring is activated/
deactivated for all 4 channels of the
module.

Wire break monitoring

Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value

Depending on the parameter setting,

strategy either the minimum, the maximum or the
last valid value is set.
Filter (PT1) Activation of the filter.

8-66
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Table 138: Parameter name
AOH40EX
(mode 1)
HART® status / varia-
bles

Meaning

The “auto” HART® status means, that
only those channels, which are actually
required to send variables, will provide
HART® status data.

An “ON” HART® status means that all
four channels will provide HART® status
data.

D300398 0506 - excom®
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Mode 2
AOH40Ex
In mode 2, the module has 4 parameter bytes (1 byte per channel).

These 4 parameter bytes are transferred during the initialisation on
startup.

Note

The parameters in mode 2 for the module AOH40Ex are the same as
those of mode 1.

However, parameterisation in mode 2 always applies to a single
channel and not to the entire module.

AOH40Ex 4H

In this configuration the module also provides 4 HART® variables for
cyclic data transfer and the standard 8 bytes for channels 1 to 4.

Table 139:
AOH40Ex 4H
(mode 2)

8-68

Parameter name Meaning
Short-circuit moni- Short-circuit monitoring is activated and
toring deactivated separately for each channel.

Wire break monitoring  Wire-break monitoring is activated and
deactivated separately for each channel.

Substitute value Depending on the parameter setting,
strategy either the minimum, the maximum or the
last valid value is set.

SVn (channel m) Activation/deactivation of the
secondary variable n of channel m

Filter (PT1) Setting the filter.
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AOH40Ex 1H

In this configuration, the module adds 1 HART® variable to the cyclic

data transfer.

Table 140:
AOH40Ex 1H
(mode 2)

Parameter name

Short-circuit moni-
toring

Meaning

Short-circuit monitoring is activated and
deactivated separately for each channel.

Wire break monitoring

Wire-break monitoring is activated and
deactivated separately for each channel.

Substitute value
strategy

Depending on the parameter setting,
either the minimum, the maximum or the
last valid value is set.

HART® status / meas-
uring range

— OFF / 0-20 mA:
Dead zero without HART® status
request. Wire-break monitoring is inac-
tive. Gateway sends “Min. value” 0 as
substitute value to host.

— OFF / 4-20 mA:
Live zero without HART® status
request. Wire-break monitoring is
active. Gateway sends “min. value” 3.6
mA as substitute value to host.

— ON/4-20 mA:
Live zero with HART® status request
(HART® diagnostics active). Wire-break
monitoring is inactive. Gateway sends
“min. value” 3.6 mA as substitute value
to host.

Filter (PT1)

Activation of a software filter

HART® variable

Selection of HART® variables

HART® variable of
channel

Selection of the channel number corre-
sponding to the HART® variable

D300398 0506 - excom®
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AOH40Ex 8H

In this configuration, the module adds 8 HART® variables to the
cyclic data transfer.

Table 141: Parameter name Parameter value

AOH40Ex 8H

(mode 2)
Short-circuit moni- Short-circuit monitoring is activated and
toring deactivated separately for each channel.

Wire break monitoring  Wire-break monitoring is activated and
deactivated separately for each channel.

Substitute value Depending on the parameter setting,
strategy either the minimum, the maximum or the
last valid value is set.

SVn (channel m) Activation/deactivation of the
secondary variable n of channel m

Filter (PT1) Setting the filter

Measured value representation

Table 142: 215 214 218 212 11 910 29 28 o7 96 95 94 93 22 o1 20
Measuring value
representation 0 -25000 corresponds to 0 - 25 mA
Table 143: Measuring Substitute values
Substitute values  range
for AOH40Ex
0to20 mA Min: 0 mA
Max: 22 mA
4to 20 mA Min: 3.6 mA
Max: 22 mA
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Channel-specific module diagnostics
Diagnostics data is structured according to EN 50170 part 2.

Alongside the module status (device-specific diagnostics) and the
status overview (slot-specific diagnostics), the module AOH40Ex
supports the following channel status indications (channel-specific
diagnostics):

Table 144: Error code No. Meaning
Error codes

Standard 1 Short-circuit

6 Wire-break

Specific 19 Module type (desired configuration) not
known

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)

30 HART® status error

31 HART® error
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Function of the LEDs

Table 145: LED Behaviour Function
LED functions
Status Red flashing Module is not configured for this
slot.
Green flashing The module has not yet been

configured by the gateway

Flashing green The module has been configured.
rapidly The gateway has not sent any
output data.
The master is not yet in
data_exchange after configura-
tion.

channel Yellow -
(1-4)

Red Channel error
(wire-break, short-circuit etc.)
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TI40Ex - Temperature module, 4-channel

Figure 84:
TI40Ex

The temperature module TI40Ex is designed for connection of 2, 3
and 4-wire temperature detectors, type Pt100, Pt200, Pt400,
Pt1000, Ni100 and Cu100 as well as thermoelements, types B, E, D,
J,K,L,N,R, S, Tand U.

It can also be used for low voltage (-75...+75 mV,
-1.2...+1.2 V) and for resistance measurements (0...30 W, 0...300 W,
0...3 kW).

The module is provided with protection type EEx ib 1IC and can thus
be used in combination with excom® in zone 1. The explosion
protection type

of the inputs is EEX ia IIC.

Note
The channels are galvanically isolated from each other.

il @

Line compensation / cold junction compensation

When connecting 2-wire temperature resistors, line compensation is
accomplished by means of fixed resistance values during
parameterisation.
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8-74

When using thermoelements, the external cold junction compensa-
tion is accomplished separately for each channel by connecting a
Pt100 resistor to the two unused terminals. However, if internal cold
junction compensation is selected, it is effective for all channels via
an integrated Pt100 resistor.

Measured value representation

The resolution is 16 bits, i.e. the analogue value is presented as a
number between 0 and 65536.

The temperature is reproduced as a value in 1/10 Kelvin. An offset
of 273.2 must be allowed for conversion into °C.

Channel-wise parameterisation

Parameters, such as line monitoring, substitute value strategy and
damping etc. can be set separately for each channel; parameterisa-
tion is initiated exclusively by the PROFIBUS master.
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Wiring diagrams

Figure 85:
Terminal assign-
ment TI40Ex

terminal configuration connection possibilities (selectable)
11

12

channel 1 13 [ RTH-4L

14

21

22

channel 2 E ] RTH-3L

24

31

channel 3 [l RTH-2L

LI

34

1 »TC

channel 4 43

44 PT100-VG

R ) [T EEH
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Technical data

TI40EXx
Table 146: Type TI40EXx
Technical data
TI40Ex
Operating voltage Via central power supply unit via
module rack
Internal power <3W
consumption
Inputs 4 x 2, 3 or 4-wire resistance tempera-
ture detectors
Input (resistance tempera- Pt100, Pt200, Pt400, Pt1000, Ni100,
ture detector) Cu100
Line resistance
— 4-wire <50W
— 3-wire <10W
— 2-wire <5W
Resolution 16 bits
Short-circuit <5W
Wire-break > 500 W
Input TypesB,E, J,K,L,N, R, S, Tand U
(thermoelement)
Wire-break <100nA /> 150 mV
Resolution 16 bits
Linearity tolerance < 0.05 % (of final value)
Temperature drift < 50 ppm/K
Rise/release time <200 ms (10...90 %)
I.S. Approval PTB 00 ATEX 2181
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Marking

12 (1) G EEx ib [ia] IC T4

Max. values
(field circuits)

EEx ia lIC/1IB

Connection to
passive field
device (e.g. meas-
uring resistors)

Connection to
active field device
(e.g. thermoele-
ments)

No-load voltage U, <55V <12V

Short-circuit current 1, <25 mA <50 mA

Max. power P, <35 mW <60 mW

Typical curve Linear

Max. internal Negligible

inductances L,

Max. internal 60 nF Negligible

capacitances C,

Max. external “max. L, and “max. L, and

inductances L, max. C, when max. C, when
connecting connecting active

Max. external passive field field devices”

capacitances G, devices” page page 8-78

8-78

General data

Galvanic isolation complete
Protection degree 1P20
Operating temperature  -20...+70 °C

Relative humidity

95 % at 55 °C according to EN60069-

2

Vibration and shock
testing

according to IEC 68-2-6 and IEC 68-2-

27

The max. external inductances or capacitances can be taken from

the following tables.

D300398 0506 - excom®
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Table 147: Max. Max.
max. Lo and external inductance external capacitance C, (mF)
max. C, when L, (mH)
connecting pas- 1[¢] 1B
sive field devices
2 2.6 15
1 29 17
0.5 3.6 21
0.2 4.5 27
Table 148: Max. Max.
max. L, and external inductance external capacitance C, (mF)

max. C, when

connecting active L, (mH)

field devices

8-78

Inc 1B
2 1.6 9.8
1 1.9 12
0.5 2.3 14
0.2 3.0 19
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Module parameters

Note

Refer to the following for the bit assignment for mode 1:
“TI40Ex R” page Appendix-18

Mode 2:

“TI40EXx R” page Appendix-50

i @

Mode 1

TI40EXx R (connection of resistance temperature detectors)

Table 149: Parameter name Meaning
TI40Ex R
(mode 1)
Short-circuit moni- Short-circuit monitoring is activated/
toring deactivated for all 4 channels of the
module.

Wire break monitoring Wire-break monitoring is activated/deac-
tivated for all 4 channels of the module.

Substitute value Depending on the parameter setting,
strategy either the minimum, the maximum or the
last valid value is set.

Filter (PT1) Activation of the filter
Sensor type Setting the sensor type
[ )
1 Note
In case of 2-wire technology, the line resistance falsifies the result of
linearisation
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TI40Ex T

In mode 1, the parameters of the module TI40Ex T are the same as
those of the module TI40Ex R.

The module, however, does use the “short-circuit monitoring”

parameter.

Note

i @

The parameter “Sensor type” of the TI40Ex T is used to set the type

of thermoelement.

Mode 2

TI40Ex R
Table 150: Parameter name
TI40Ex R
(mode 2)

Short-circuit moni-
toring

Meaning

Short-circuit monitoring is activated and
deactivated separately for each channel.

Wire break monitoring

Wire-break monitoring is activated and
deactivated separately for each channel.

Substitute value
strategy

Depending on the parameter setting,
either the minimum, the maximum or the
last valid value is set.

Line resistance

Setting the line resistance. With 2-wire
technology, the line resistance + basis
are subtracted prior to linearisation.

Connection Connection technology (2-wire, 3-wire
etc.)
Filter (PT1) Activation of the filter

Sensor type

Setting the sensor type

8-80
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TI40Ex T
Table 151: Parameter name Meaning
TI40Ex T
(mode 2)

Wire break monitoring  Wire-break monitoring is activated and
deactivated separately for each channel.

Substitute value Depending on the parameter setting,
strategy either the minimum, the maximum or the
last valid value is set.

Reference temperature Setting of the reference temperature for
the external thermostat.

Reference point — None:

Cold junction compensation is not
carried out

— Internal:
Cold junction compensation is carried
out by Pt100 on the module

— Pt100 at terminal:
Cold junction compensation is carried
out by Pt100 at terminal on the module
rack

— External (thermostat):
Cold junction compensation is carried
out by thermostat onsite

Filter (PT1) Activation of the filter

Sensor type Setting the type of thermoelement
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Measured value representation

Table 152:
Measuring value
representation

il @

8-82

temperature in°C =

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20

Status Numerical value 0 to 30000
bit

The numerical value: 0 - 30000 corresponds to 0 to 3000 K (Kelvin)

The following general formula must be used for converting to
degrees Celsius (°C):

0°C=-273.15K

The temperature can be calculated from the numerical value into
degrees Celsius (°C) using the following formula:

numerical value —2732
10

C

Error indication via the status bit of the data message

Note

In the event of an error, the module provides an error indication via
the status bit of the data message.

The status bit is set if there is a measuring range violation or a line
error.

Thus the error can be evaluated consistently with regard to the
measuring value.
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Measuring ranges

Table 153:
Scaling the
analogue values

Meas- Value Reso- Not valid in case of Substitute
uring repre- lution measuring range value in
range senta- violation case of
tion invalid
measuring
value
Over- Under- Min. Max.
range range
=75 ... 0.. 5mV  -75mV  +75mV 0 32767
+75 mV 30000
-1200 ...  3000... 100 -1200 mV +1200mV 0 32767
+1200 mV 27000 mF
0... 0... 01K Sensor-specific 0 32767
3000 K 30000
0... 0... 1w ow 30 W 0 32767
30 W 30000
0... 0... 10W 0w 300 W 0 32767
300 W 30000
0... 0... 100W O0OW 3000 W 0 32767
3000 W 30000
8-83

D300398 0506 - excom®



Analogue modules

Table 154:
Measuring range
of the temperature
sensors

Sensor Underrange Overrange

In K In°C In K In°C
Pt100 73 - 200 1123 850
Pt200 73 - 200 1123 850
Pt400 73 - 200 1123 850
Pt1000 73 - 200 1123 850
Ni100 213 - 60 523 250
Cu100 213 - 60 1123 850
Type B 273 0 2093 1820
Type C 273 0 2588 2315
Type D 273 0 2588 2315
Type E 3 - 270 1273 1000
Type J 63 210 1473 1200
Type K 3 - 270 1645 1372
Type L 73 - 200 1173 900
Type N 3 -270 1573 1300
Type R 223 -50 2041 1768
Type S 223 -50 2041 1768
Type T 3 -270 673 400
Type U 73 - 200 873 800

8-84
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Channel-specific module diagnostics
Diagnostics data is structured according to EN 50170 part 2.

Alongside the module status (device-specific diagnostics) and the
status overview (slot-specific diagnostics), the TI40Ex devices
support the following channel status indications (channel-specific
diagnostics):

Table 155: Error code No. Meaning
Error codes

Standard 1 Short-circuit

6 Wire-break

7 Upper limit exceeded
8 Below lower limit
Specific 19 Module type (desired configuration) not
known

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)

Function of the LEDs

Table 156: LED Behaviour Function
LED functions
Status Red flashing Module is not configured for this
slot.
Green flashing The module has not yet been

configured by the gateway

channel Yellow -
(1-4)

Red Channel error
(wire-break, short-circuit, over-
range, underrange etc.)
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DF20EXx - Digital frequency/counter module

Frequency or counter module

Figure 86:
DF20Ex

Y

The input module DF20EX is equipped with 8 channels, which are
combined in two function blocks.
The inputs are suitable for the connection of NAMUR sensors or

mechanical contacts.
The output provides 4 mA at 8 VDC.
There is one frequency input and three control inputs/outputs per

block.

The function blocks are referred to as “A” and “B”; the related signal
lines are referred to as “A1”, “A2”, “A3” and “A4” as well as “B1”,
HB2”, HBSH and “B4!l.

The module is provided with protection type EEx ib [IC and can thus

be used in combination with excom® in zone 1. The explosion
protection type of the inputs/outputs is EEx ia IIC.

. Attention
When connecting the field devices, it must be taken into account
that all inputs/outputs are on a common potential.
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Counting and frequency function

The module can be operated in the modes “Counter” and
“Frequency input”: It is thus either suitable for pulse counting or
frequency measurement of binary pulse sequences.

The counting direction (up/down) can be set either externally via a
control input or internally via control bit programming. The control
inputs are suitable for direction discrimination as reset or enable
input.

The max. measuring frequency of the DF20Ex is 4 kHz, even when
both function blocks are used simultaneously.

If automatic direction detection is parameterised for one of the
function blocks, f < 1.25 kHz applies to both function blocks.

Parameterisation

The input/output behaviour is parameterised via the PROFIBUS-DP
master. Each channel is equipped with an adjustable wire-break and
short-circuit monitoring function.
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Wiring diagrams

Figure: 87

Terminal assign-

ment DF20Ex

terminal configuration

connection possibilities (selectable)

function block A

function block B

direction input A

direction input B

E GATE A | DIR-OUT A direction output A

"
E GATE B | DIR-OUT B direction output B

zero output A

-
RSTB | ZEROB zero output B

BN +
EEIH;II channel 1 BU — —\<]> IN A

BN +
% channel 2 BU — —\<]> INB

counter | frequency

EEI.;II channel 3 E J: DIR A DIR A
% channel 4 E J: DIR B DIRB
l%;! channel 5 J:
% channel 6 B
EEI.;II channel 7 E J: RSTA | ZEROA
% channel 8
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Technical data

Table 157: Type DF20Ex
Technical data
DF20Ex Operating voltage Via central power supply unit via
module rack
Internal power <15W

consumption

Inputs/outputs 8 channels according to NAMUR
(DIN EN 60 947-5-6)
No-load voltage 8V DC
Short-circuit current Approx. 4 mA per input
Switching threshold OFF/ 1.8 mA /1.4 mA
ON
Internal channel resist- 320 W
ance
Min. switching > 0.1 Hz
frequency
Max. switching > 4 kHz/2 kHz
frequency
Switching frequency <100 Hz

Pulse length (maximum) 5 ms

Short-circuit R, <367 W
Wire-break <0.2mA

I.S. Approval PTB 00 ATEX 2178
Marking 12 (1) G EEx ib [ia] IIC T4
Max. values EEx ia lIC/1IB

(field circuits)

No-load voltage U, <9.6V

Short-circuit current |, <44 mA
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Max. power P, <106 mW
Typical curve Linear
Max. internal Negligible

inductance L,

Max. internal Negligible

capacitance C,

Max. external ( “max. Ly and max. G, for DF20Ex”
inductance L, page 9-6)

Max. external ( “max. Ly and max. G, for DF20Ex”
capacitance C, page 9-6)

General data

Galvanic isolation to bus and to supply

Protection degree 1P20

Operating temperature  -20...+60 °C

Relative humidity 95 % at 55 °C according to EN60068-
2

Vibration and shock according to IEC 68-2-6 and IEC 68-
testing 2-27

Refer to the following table for the max. external inductance L, and
max. external capacitance C, values for the excom® module

DF20EXx.

Table 158: Max. Max.
max. Lo and external inductance external capacitance C, (mF)
max. C, for L, (mH)
DF20Ex IIC 1B

2 0.9 5.1

1 1.1 6.1

0.5 1.3 7.3

0.2 1.7 8.6
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Frequency module
DF20Ex F

In this configuration, the module provides a double word with meas-
uring value and status per function block.

Note

The max. measuring frequency of the DF20Ex is 4 kHz, even when
both function blocks are used simultaneously. If automatic direction
detection is parameterised for one of the function blocks, f < 1.25
kHz applies to both function blocks.

Measuring input

The non-linearised value is a LONG INTEGER value, the resolution
per digit is 0.1 mHz.

For conversion into Hz, the status bits have to be masked and the
non-linearised value converted to REAL must be divided by 10000.
This results in a fixed support digit with four decimal places.

The following table shows the non-linearised values for the function
block A.

Table 159:
Non-linearised
values block A

D300398 0506 -

Byte Bit 7 6 5 4 3 2 1 O

1 Significance 23" 230 220 028 027 926 25 24
Meaning S 0 vz Measuring value

2 Significance 2% 222 221 220 219 518 2i7 916
Meaning Measuring value

3 Significance 2 21 218 212 o1t 210 28 98
Meaning Measuring value

4 Significance 27 26 25 24 23 22 o1 20
Meaning Measuring value
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S = measuring value status
0 = valid measuring value
1 = invalid measuring value

VZ = sign
0 = positive measuring value
1 = negative measuring value

Note

This also applies to function block B. In this case, bytes 5 to 8 are
assigned.

Input for rotation direction discrimination

In addition to the measuring input, there is an input available for
detection of the rotary direction.

Depending on the parameters set via the host system, rotation
direction detection is either static or dynamic. In the dynamic detec-
tion mode, the maximum measuring frequency is 1.25 kHz.

Static evaluation

If static detection of the input signal is selected, logic 0 stands for
forward motion and logic 1 stands for reverse motion.

Dynamic evaluation

If dynamic detection is selected, the rotation direction is detected by
means of the phase relation between the measuring input and the
input for rotation direction detection.

The following drawing shows the principle:

Figure 88:
Dynamic
detection of

rotation direction;

IN leading

9-8

L I SR N
DIR ‘ T 1

|
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Figure 89:
Dynamic ‘
detection of IN-_ ] - _|_|_

rotation direction;

IN trailing DIR

Further, it is possible to preset the direction detection via the host
system. In that case, the DIR input is inactive. The control byte of the
DF20EX P is structured as follows:

Table 160: Bit 7 6 5 4 3 2 1 o
Output byte 0 of

the DF20Ex F for Meaning - - - - Up/ - - -
function block A down

Output byte 1 is analogue and controls function block B.
up/down = 0 positive frequency

up/down = 1 negative frequency
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Contact configuration

The 16 contacts of each module on the rack are configured as
follows:

Table 161:

Contact assign-
ment DF20Ex F

juud @

Contact no. Assignment

1 + Frequency input IN A

5 Function block A

3 + Frequency input IN B

4 Function block B

5 + Direction detection input DIR A

5 Function block A

7 + Direction detection input  DIR B

8 Function block B

9 + Direction output DIR_OUT A
Function block A

10 -

11 + Direction output DIR_OUT B
Function block B

12 -

13 + Zero output ZERO A
Function block A

14 -

15 + Zero output ZERO B
Function block B

16 -

Note

Unused inputs/outputs of an unused function block must be termi-
nated, or the wire-break/short-circuit monitoring function must be
deactivated, otherwise the measured value shows the replacement
value.
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LED indications

Table 162: LED Meaning
DF20Ex F - Mean-
ing of the LEDs 1 INA
2 DIR A
3 DIR_OUT A
4 ZERO (f< 0.1 Hz channel A)
5 INB
6 DIRB
7 DIR_OUT B
8 ZERO (f< 0.1 Hz channel B)
Parameter
Mode 1

Since not all settings are covered by mode 1, the following parame-
ters are pre-set:

Substitute value programming for inputs and output identical
Frequency range 0...4 kHz
Non-inverting inputs and outputs

Accuracy 0.1% (scanning interval 300 ms)

Table 163: Parameter name Meaning

DF20Ex F
(mode 1)

Short-circuit monitoring Short-circuit monitoring is activated and

deactivated commonly for all channels.

Wire break monitoring ~ Wire-break monitoring is activated and

deactivated commonly for all channels.

Substitute value Depending on the parameter setting,
strategy either the minimum, the maximum or

the last valid value is set.
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Table 163: Parameter name Meaning
DF20Ex F
(mode 1)
Debouncing Activation/deactivation of the additional

damping function of the input signals.

Counting/rotation direc- Parameterisation of the direction
tion discrimination function.

Average value Number of sampling intervals for
floating average forming
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Mode 2

Just like with other excom® modules, channel-wise parameterisa-
tion (here: function block-related) is possible in mode 2.

Since for the DF20Ex there no physical channels but function
blocks, the two available function blocks are referred to as “A” and
“B” and the related signal lines are referred to as “A1”, “A2”, “A3”
and “A4” as well as “B1”, “B2”, “B3” and “B4”.

Table 164: Parameter name Meaning
DF20Ex F
(mode 2)
Line monitoring Wire-break or short-circuit monitoring is

activated and deactivated separately for
each channel.

Substitute value input ~ The input value of the according func-
tion block either adopts the value 0, 1 or
the last valid value.

Direction detection Parameterisation of the direction
discrimination function.

Debouncing of the Activation/deactivation of the additional
control inputs damping function of the input signals.
Measuring cycle Setting of the measuring cycle and the

accuracy resulting therefrom.

Average value Number of sampling intervals for
floating average forming

Polarity Activation or deactivation of signal
inverting.
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Counter module
DF20 Ex P

In this configuration, the module provides a double word with
counter value and status per function block.

Counter input

The following table shows the non-linearised values for the function

block A.
Table 165: Byte Bit 7 6 5 4 3 2 1 O
Non-linearised
values block A 0 Significance 2% 230 228 028 227 26 25 24
Meaning S ov Vvz Counter status
1 Significance 2% 222 221 220 219 p18 2i7 916
Meaning Counter status

2 Significance 2'° 2% 213 212 211 210 99 28

Meaning Counter status

3 Significance 27 2% 25 24 23 p2 pf 0

Meaning Counter status

S = measuring value status
0: Valid measuring value
1: Invalid measuring value
OV = Overflow
0: No overflow
1: Overrange
Sign
0: Positive measuring value
1: Negative measuring value

This also applies to function block B. In this case, bytes 4 to 7 are
assigned.
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Input for counting direction discrimination

In addition to the measuring input, there is an input for detection of
the counting direction available.

Depending on the parameters set via the host system, the counting
direction detection is either static or dynamic. In the dynamic detec-
tion mode, the maximum measuring frequency is 1.25 kHz.

Static evaluation

If static detection is selected, logic 0 stands for upward counting
and logic 1 stands for downward counting.

Dynamic evaluation

If dynamic detection is selected, the counting direction is detected
by means of the phase relation between the measuring input and the
input for counting direction detection.

The following drawing shows the principle:

Figure 90:

Dynamic detec-

tion of counting IN
direction; IN lead-

| ]
" DIR _| I_l_

Figure 91:
Dynamic detec- —I— _,—\_
f . IN
tion of counting ——
direction;
IN trailing DIR J—I_
— o —
Further, it is possible to preset the counting direction via the host
system. In that case, the DIR input is inactive. The control byte of the
DF20EX P is structured as follows:
Table 166: Bit 7 6 5 4 3 2 1 o
Output byte 0 of
the DF20Ex P for NMeanin- - - - Up/ RST MRS RST
function block A g down ov
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Up/down = counting direction

0= upwards

1= downwards

RST OV = Reset of the overrange bit OV
0 = Overrange bit enabled

1 = Overrange bit is reset

MRS = In case of host control, the counter is enabled by this
0 = Counter disabled
1 = Counter enabled

RST = Counter reset
0 = Counter enabled
1 = Counter reset and disabled

Output byte 1 is analogue and controls function block B.
Contact configuration

The 16 contacts of each module on the rack are configured as
follows:

Table 167:
Contact assign-
ment DF20Ex P

Contact no. Assignment

1 + Counter input IN A

9 Function block A

3 + Counter input INB

4 Function block B

5 + Counting direction (I/O) UP/DOWN
6 Function block A

7 + Counting direction (I/0) UP/DOWN
8 Function block B

9 + Counting direction (I/O) MRS A

10 Function block A
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11 + Counting direction (I/O) MRS B
Function block B

12 -

13 + Reset (I/0) RST A
Function block A

14 -

15 + Reset (I/0) RST B

16 Function block B

LED indications

Table 168: LED Meaning
DF20Ex P - Mean-
ing of the LEDs 1 INA

UP/DOWN A

MRS A

RST A

INB

UP/DOWN B

MRS B

0| N|OoO|Oo| B~ WO DN

RST B
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Parameter
Mode 1

Since not all settings are covered by mode 1, the following parame-
ters are pre-set:

Substitute value programming for inputs and output identical
Counting of rising edges

Frequency range 0...4 kHz

Host-controlled counter

Non-inverting inputs and outputs

Table 169: Parameter name Meaning
DF20 Ex P
(mode 1)

Short-circuit monitoring Short-circuit monitoring is activated and
deactivated commonly for all channels.

Wire break monitoring ~ Wire-break monitoring is activated and
deactivated commonly for all channels.

Substitute value Depending on the parameter setting,
strategy either the minimum, the maximum or
the last valid value is set.

Debouncing Activation/deactivation of the additional
damping function of the input signals.

Counting/rotation direc- Parameterisation of the direction
tion discrimination function.

Reset counter The counter is either reset by the host or
via the terminals.
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Mode 2

Just like with other excom® modules, channelwise programming
(here: function block-related) is possible in mode 2.

Since for the DF20Ex there no physical channels but function
blocks, the two available function blocks are referred to as “A” and
“B” and the related signal lines are referred to as “A1”, “A2”, “A3”
and “A4” as well as “B1”, “B2”, “B3” and “B4”.

Table 170: Parameter name Meaning
DF20 Ex P
(mode 2)
Line monitoring Wire-break or short-circuit monitoring is

activated and deactivated separately for
each channel.

Substitute value input ~ The input value of the according func-
tion block either adopts 0, 1 or the last

valid value.
Counting direction Parameterisation of the counting direc-
detection tion detection function.
Debouncing of the Activation/deactivation of the additional
control inputs damping function of the input signals.
Reset counter The counter is either reset by the host or

via the terminals.

Edge counting Parameterisation of the edge counting
function. Either only rising or rising and
falling edges are counted.

Gate Parameterisation of counter enabling
function. Host controlled or via termi-
nals

Polarity Activation or deactivation of signal
inverting.
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Substitute values and validity of measuring values with the
DF20Ex

Unlike other excom® modules, not all signals are transferred directly
by the DF20EX, but are pre-processed internally.

Consequently, not the substitute signal values but a derivation of the
resulting function are provided as substitute values.

If substitute value programming is set to “Last valid value”, the
substitute frequency value is set to zero if there is a wire-break or
short-circuit at the frequency input, because this error can occur at
any time during the measurement.

The following substitute values are formed depending on type of
error and parameterisation.

Table 171:
Substitute value
forming

Error Parameter Substitute value
Substitute value *#
of input
Wire-break or Min. value 16 # 80 00 00 00
short-circuit on
Al..AdorB1..B4 Max. value 7.26 kg 9F FF FF FF

Last valid value 16 # 80 00 00 00

Module removed Min. value 16 # 80 00 00 00
Max. value 7.26 kg 9F FF FF FF
Last valid value 16 # 8X XX XX XX

A Applies to both rotary directions

9-20

Substitute output values only refer to the output of the rotation
direction if the parameter value “host-controlled (f < 4kHz)” is set.
The output will then accept the set substitute value.

Channel-specific module diagnostics
Diagnostics data is structured according to EN 50170 part 2.

Alongside the module status (device-specific diagnostics) and the
status overview (slot-specific diagnostics), the module DF20Ex F
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supports the following channel status indications (channel-specific
diagnostics):

Table 172: Error code No. Meaning
Error codes

Standard 1 Short-circuit

6 Wire-break

Specific 19 Module type (desired configuration) not
known

20 Module type (actual configuration) not known

22 Parameter not plausible (inconsistent)

Note

The channel-specific diagnostics indications via the LEDs on the
module front plate do not correspond to the contact assignment or-
der at the connection level.

il @

Please also refer to the following tables:
“Contact assignment DF20Ex F” page 9-10Table 161:
“DF20Ex F - Meaning of the LEDs” page 9-11
“Contact assignment DF20Ex P” page 9-16Table 161:
“DF20Ex P - Meaning of the LEDs” page 9-17
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Connection to the Siemens S7 PLC

The “SIMATIC Manager” software package version 5.1.3.0 from
Siemens is used in the following configuration example for config-
uring the connection of an excom® gateway to an S7 type Siemens
controller.

Reading in the GSD file

If the hardware catalog does not yet include any excom® GSD files
or if the installed files have to be updated, the excom® specific GSD
files (default = English) or GSG files (German) must be read into the
software.

This can be carried out in two ways:
Prior to starting the software

Copy the GSD files for the excom® station into the directory
“Step7\S7data\GSD”.

Copy the Icon files (*.bmp) into the registry
“Step7\S7data\ANSBMP”.

Start the SIMATIC Manager software.

Once the files are correctly installed, the excom® modules will be
registered automatically in the hardware overview which can be
called up under the menu item <Insert £ Hardware Catalog».

After having started the software

If you have already started the software, please proceed as follows
to import the above-mentioned files:

Open a new or an existing project.
Open the hardware configurator.

Copy the required GSD files to the software via the menu item
«Options Install New GSD File...>.
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Figure 92 E{g‘.ﬂw Config - [SIMATIC 300{1) {Configuration) -- 57_excom_gb] [_[O[x]
| . D Bl Station Edt Insert PLC View | Options Window Help METES]
r.73ertlng aGS 022 % =) §  Customize.. Chrl+Ak+E
file e =
Configure Network Profile | Standard -
Syrib] Table AT

. B PROFIBUS-PA

SIMATIC 300

# [l SIMATIC 400

SIMATIC P Based Control 3004400
J2 SIMATIC PC Station

Report System Errar, .

Edit Catalog Profile
Update Catalag

Import Station GSD...

N —— _'l;I
A== | simaTic 3001)

Steckplatz | Beasichnung |
Il

T
PROFIBUS DP slaves for SIMATIC 57, J
M7. and C7 (distibuted rack]

Instalis riew GSD Files in the system and updates the corterts of the catalog, [

T

Select the required GSD or GSG files from the appropriate
source directory.

After the hardware catalog is updated, excom® will be listed under
“Additional Field Devices — I/0 - TURCK — excom”.
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Figure 93: Hardware Catalog

Hardware catalog
. ® .
with excom Profile I Stamdard j

modules

= P EROFBUS DP =~
=1-{_] Additional Field Devices
=7 140
-0 140
=1 TURCK
Eﬁ ERCam
Imiversal mod
Emphy =lat
GDF1 5Ex
GDP1REx
DMB0Ex
DMBO0Ex S
DMB0Ex 8
DMBOEx S 8l
DO40Ex
DI40E »
DF20Ex P
DF20Ex F
AIHA0E
AHA0Ex TH |

Selection of the excom®gateway as a slave

To register an excom® station as a slave, select the required entry in
the hardware catalog and drag it to the PROFIBUS directory.
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Table 173:

Inser[‘ing an [Eifl Hw Config - [SIMATIC 300(1) (Configuration) -- 57_excom_gh]
excom® station as E"] Station Edit Insert PLC Wiew ©ptions Window Help == 5‘
Dles(-|® |%) S sinfuin| S 28] a7
a slave =
Profle [Standerd =]
=10 Additional Field Devices =
=0 10
1 = PROFIBUS(T): DP master system (1], =0 10
2 CPU 31 =3 TURCK
e e o
Universal mo
Ernpty slat
GOP1 SEx
_'Ll GDP1 5Ex T
I | ’ DMB0E
DMB0Ex S
4m| = | (1) excom DMB0Ex 81
= DMBDEx S BI
Slot Module # Order number | &ddress [ Address Commett DO40E
- DI40Ex
DF20Ex P
DF20Ex F
AIH40Ex
AIHADEx TH
AIHA0Ex 8H =
4] | r
GDP15 46284008 £
] Process /0 System ;I
E]
Ea |

Press F1 ko get Help,

[sha 2

Note that this will only add an empty module rack.

The gateway and the station modules must then be copied sepa-

rately to the empty module rack.
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Configuration of the excom®station

To configure an excom® station, simply copy the required modules
from the hardware catalog to the list of the excom® station
concerned.

The first module to be registered in the module list is the gateway.

Note

Even if your physical station is configured redundantly, i.e. the sta-
tion contains two gateways, only a single gateway has to be added
to the module list.

The redundancy mode, i.e. the gateway performance in the event of
an error, is then set as a gateway parameter.

To configure your excom® station, simply copy the /0O modules from
the hardware catalog to the list of the excom® station concerned.

Figure 94:
Selection of the
excom® modules

10-6

E{;Hw Config - [SIMATIC 300(1) (Configuration) -- S7_excom_gb]
Bl) Station Edit Insert PLC Wiew Options Window Help & %]

Dles|e-{8 %) & sl S B W

:I Buofle [Standsrd 7]
E-gg excom -]
Universal mod
- PROFIBUS(1): DF master syster [1] Emply slot
< Ecru 3 Y T GDP1.5Ex
12 E i &1 eoom Gl avcon | i
3 DMBOEx
: | O
5 DMB0Ex 81
= _I;I DMSIES 5 61
K1 I— 3 DO4DER
DI40Ex
ﬂ:l [1] excom DF20Ex P
DF20ExF
Slot Module /.. Order number | Address | O Address Camment AH40ER
0 1 GDP1.5Ex - AIH40Ex TH
1 133 DF20Ex P 0.7 0.1 AIH40Ex 4H
AIH40Ex BH
AH41Ex
AH41Ex TH

AH41Ex 4H =
4| | »

Lot

Insertion possible Cha 2
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Note 10

When configuring the excom® station, ensure that the order of the
modules in the software's module list matches the actual order of
the modules in the module rack.

Should this not be the case, the gateway will signal the master con-
figuration errors via the PROFIBUS diagnostics; however, data ex-

change between correctly configured modules and the master is not
affected.

Setting the station parameters

To set the module parameters, double-click the relevant excom®
module. A window will pop up in which you can set the module
parameters via the “Parameter Assignment” tab.

Figure 95:
Parameterisation
of the excom®
gateway

D300398 0506 -

Properties - DP slave x|

Address /|0 Parameter Azsignment

Parameters Value
(1423 Station parameters
L= Device-specific parameters

HZ] prm. mode mode 2
HZ] orid frequency 50Hz
-] analog data format status M5B
-] backplane MT18 16 [/0 modules] j
HE] redundancy mode MT5 4 170 modules]
-[Z] power supply MT dul
-[Z] HCIR active
-[£] HCIR WCBC factor
I-[£] HCIR WCBC base [« 100ms) I}
2] address offset disable
H[E] address offset value 0
-] 5F1 select 0
-] 5F2 select 0
L[] 5F3 select 0
[EHZH Hex parameter assignment
L@ User_Prm_Data [0ta 3] 41.00,00,05
Cancel | Help |

The folder “Device-specific parameters” shows settings in plain
text, whereas the folder “Hex parameter assignment” displays the
settings in hexadecimal format.
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The specific meanings of the module parameters can be taken from
the individual module descriptions in chapters 5 to 10 of this
manual.

Error diagnostics (station/system diagnostics) when inter-
faced to an S7 Siemens PLC

The diagnostics data of the excom® station can be read online
during operation.
Open the following menu by right clicking the station:

Figure 96:
S7 diagnostics

10-8

@M HW Config - [SIMATIC 300(1) (Diagnostics)] ONLINE —[alx]
) Station Edit Insert PLC View Options Window Help & x|

Clele-l= (2 &l eln il = =)l

PROFIBUS(3} DP master system [1).

:I Profile |Standard =

I 2 =¥ PAOFIBUS DP
2 CPU 31 . 2 PROFIBUS-PA
£ oe 3 SIMATIC 300
3 iﬁ SIMATIC 400
o CerHC
4 || S i SIMATIC PC Based Conlrol 300/400
5 Mave B, 5IMATIC PC Station
‘ | Size
I¥iriirnize:
- 3 ecom iz
Slot Module /... | Ordernumt 5270 * k| Comment
GOFT5Ex .. CtrtD B
g e o GHED
- l‘t‘l’gﬁzg ClearfReset.
x
3 T T
AIHHEr _  Object Properties...  Alt+Retumn
3 DMBEOE: 1 T
3 DME0E: 1 z
[AIHA0E « %43
= X
PROFIBUS DP slaves for SIMATIC 57, —=
| [ ende s ack
Displays the status of the current module (diagnostic buffer, memary, scan cycle times, stacks) !7

start “ o] & © H JSIMATIC Manager - exco... || BHW Config - [SIMATIC .. EH am oosy
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Connection to the Siemens S7 PLC TUWUIRCEK

The menu item “Module Information..." contains the station diag-
nostics.

Figure 97:
Module informa-
tion of the excom®
station

ﬁlMudulE Information - excom DNLINE P ] B3
Path: |excom_gb\S\MATIE J00[1MCPU 2152 DP Operating mode of the CPL: @ RUM
Status: 824 Errar Operating mode of the module:

General DF Slave Diagnostics | Diagnostic Intemupt

Master Address: 2 Manufacturer's ID: - 168 FFSF Wersion;

Standard Diagnosis of the Slave: Hex. Format... |

Slave-specific diagnostic data t j

‘watchdog activated
excom status diagnosis
rmodule / status

Red. GOP valid / na.

walid slot 1

walid ot 2

vald slot 3 ;I
ChannelSpecific Diagnosis:

Slot | Channel ... | Errar | <

0 1]

2 1 Overvollage —

2 2 Overvoltage

2 3 Owervoltage

2 4 Overvoltage

5 1 ;I

Cloze I Update | Frint | Help

A detailed description of the software's diagnostics functions is
contained in the software manual “SIMATIC Manager” published by
Siemens.

Information on the diagnostics functions of the individual excom®
modules is provided in chapter 5 to 10.

The diagnostics options available for the gateway are described in
“PROFIBUS-DP interface” in the section “Diagnostics” page 5-47.
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Configuration

Connection to ABB AC800F

To configure the excom® station in conjunction with an ABB PLC,
the configuration software “Control Builder F” V6.2 from ABB is
used in our configuration example.

Network configuration

Once the field controller, the power supply, the PROFIBUS module
and the master have been selected, the excom® station can be
added to the network as a slave.

Go to the menu item “Edit — Insert” or right-click the slave and
then click “Insert slave”.

Figure 98:
Inserting a slave

WG rkontriad 17 ool Basaber e Covurations Hardware strustore DE0

CE

HIATRTE Teempiates fTBwARES
v ——— FROFL_M_DEV [PRoF 1P L0
sat| | ) 8 & Costrel . Jurbenaret - Pare Ea6 o
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Connection to ABB AC800F TUWUIRCEK

In the following window, please select either a GSD-based or a
DTM-based slave.

Figure 99: Selec- =

tion of a
GSD-based slave

PROF S _DE G
FROF_S_FOT  Profibus slave [DTM based)

coca |

GSD-based slaves

After entering the station address of the slave, the associated GSD
files have to be imported into the configuration software.
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Figure 100:
Importing the
GSD files

10-12

Profibus Slave: GSD File Import

Have disk

Start import |
Cancel |

‘endar X B
Suchen in: |ﬁ GED j R £ ER-
Trk1ffof.gsg
D ateinarne: ITrckffElf Offnen I
Dateiy:  [GSD Files (057 | _Abbrechen
A

The excom® slave may be configured after importing the GSD files.

Configuration of the excom®station

Double-clicking the entry of the slave will open the configuration

window.
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Connection to ABB AC800F TUWUIRCEK

" Y& industrial IT Control Builder F excom1 Commissioning : Hardware Structure DEMO -18] x|
Fi gure 101: Hardware structure Searchl Oeditorl System Options Crossreferences! Backl Obiect Help
Sl fi _ 0| RIZIED] BEIS] «| 8le]] 91 &l=Eme) 66|

ave configura L

I e 53 HWSYS (HWSYS) r

i E--- FCSELECT (FCSELECTI)

tion oy e ot st
i Tag name: _F2
=} 5:F1 DFMOL (DFM01_1_F1) Bus address: 1

E3-#¥...pROFI_M_DEV (PROF_1_F1]
i L Node! 1, Busdd 2 P
- 15 (vist)

4 | o

Postion [ Module nae: [ oche type R
o
1
2
3
A
5
6
7 L
8
9
I
‘ | JETRTET Moutes £

[ode: 1, Buséddr. 3: PROFL_5_DEV (sL_1F2_1) NoLock

Another double-click onto positions 0 to 16 in the lower window
section will open the “PROFIBUS slave: module selection” window.

Figure 102: Profibus Slave: Module selection |
Module selection

Ermply ot - | Inszert

GDP1,5E=C

DME0Ex Dlose |
CHMBOEx 5
DMB0Ex 8l Module position:
DB0Ex 5 8l
DO40Ex B
DI40E=
DF20Ex P Input bytes available:
DF20ExF
AINADE 218
AlH40Ex 1H
AlH40Ex 4H Output bytes available:
AlH40E% 8H
AIHA1E |21 B
AHHEx TH
AIH41Ex 4H i ;
AIH41Es 81 Data bytes available:
AOHAOEx 218
AOH40E= 1H
AOH40E= 4H
AOH40E= B8H
Al4ZE=

FAETNY LI |244

Config bytes available:
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10-14

Then assign the individual modules to the excom® station. Start with
the gateway on position 0 and then add all stations according to
their actual order in the module rack.

Note

Even if your system is configured redundantly, i.e. the station con-
tains two gateways, only a single gateway has to be added to the
module list.

The redundancy mode, i.e. the gateway behaviour in the event of an
error, is then set as a gateway parameter.

Note

When configuring the excom® station, ensure that the order of the
modules in the software's module list matches the actual order of
the modules in the module rack.

Should this not be the case, the gateway will signal the master con-
figuration errors via the PROFIBUS diagnostics; however, data ex-

change between correctly configured modules and the master is not
affected.

Parameterisation of GSD-based slaves

The slaves are parameterised by double-clicking the respective
module.

The module parameters are set via the “User” tab in the window
“Parameters: Profibus Slave...”.

D300398 0506 - excom®



Connection to ABB AC800F TURCIKK
FigUI’e 103: i Parameters: Profibus Slave Module PROFI_S_MOD {Current values] : x|
Parameterisation General data
of the GSD-based Name: IMIFZ_:L_D Short text: I
slave Long text: I
Moduedala User [Pyt [P |
Length |4 bytes
Mame Value Diata type
prm. mode mode 2 BY'TE
and frequency B0Hz BOOL
analog data format shatuz M5B BYTE
backplane MT18 16 1/0 modules] BY'TE
SF1 select 0 BOOL
» |redundancy mode aff ~|| BErTE
power supply off BOOL
SF2 EYTE
SF3 mode 3 BOOL
address offset dizable BOOL
address offset value a EYTE
HCIR active off BOOL
HCIR WWCHC factor baze 1 BOOL
HCIR *CBC base [x 100ms) 5 EYTE
<1 | 2
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Diagnostics messages of GSD-based slaves

In addition to the general standard station specific diagnostics, the
software also provides device-specific status diagnostics (unit diag-
nostics) and channel-specific diagnostics (module diagnostics) with
diagnostics messages in plain text.

Extended diagnostics messages are provided.

Figure 104: Diagnostic running 10:24:11 | act.. | -
SkationhotExist false
Standard StationtiotReady fase
. 3 CfgFault false
diagnostics ExtDiag true
MokSupported false
InvalidSlaveRsp false
FrmFalt false _
Masterlock False
PrmReq false
StatDiag false
WatchDogOn true
Freezelode false |
AT TH Modules 3, Standard diagnostic £ Uni diagnostic A Module diagnastic /
Status diagnostics
Figure 105: —
Unit related
diagnostics 0
Red. GDP valid [ na. 4 B0
valid  slat1 %20
valid  slot 2 2 2 0 —
valid  slat3 - B
valid  slat4 2003’0
valid  slatS M0B/ 0
valid  slot 6 370
valid  slot 7 @® 3 0
valid  slots w4 0 =l
A 1 B Modules 4 Standard diagnostic p Unit dizgnostic 4 Module diagnostic

Module diagnostics (channel-specific)

Figure 106:
Module diagnos-
tics

L
Module

Module Channel | Diagnosti ng 1002319 Eit.
z 18 4 HART cor o 31

Jf s [ Modules A Standard diagnostic A Unit diagnostic A Module diagnostic

IMnd arddr A ATHANF= fMIFZ 1 RV NOIOCK
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Parameters of the excom® modules

The parameters of the excom® modules and their bit mapping can
be taken from the following tables.

Note

The default parameter settings in the tables are highlighted in bold
type.

i @

Parameters in mode 1

GDP1,5Ex
Table 174: Byte Bit Parameter name Parameter values
Parameters for no. ho.
GDP1,5Ex
(mode 1)
0 0/ 1 Prm. Mode 00: Mode 1
01: Mode 2
(Parameterisation mode:
determined by the GSD file
as a constant parameter)
2 Line frequency 0: 50 Hz
1: 60 Hz
3/4 Analogue data 00: Status MSB
format 0 1: Status LSB
1 0: No status
5/6 Module rack 01: MT9 (8 I/0 modules)
10: MT18 (16 I/0
modules)
7 SF1 0: Selection 0

1: Selection 1
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Table 174:
Parameters for
GDP1,5Ex
(mode 1)

Appendix-4

Byte Bit Parameter name Parameter values
no. no.
1 0/1 Redundancy mode 00: OFF
01: Mode 1
11: Mode 3
2 SF3 0: Selection 0
1: Selection 1
3 Power supply 0: Single
1: Redundant
4/5 reserved oo
6/7 SF2 00: Selection 0
0 1:Selection 1
1 0: Selection 2
11: Selection 3
2 Oto6 Offset value 0to 124
7 Address offset 0: OFF
1: ON
3 Oto5 HCIRWCBC basis 0 to 63
(x 100ms)
6 HCIR WCBC factor 0: Basis x 1
1: Basis x 16
7 HCIR active 0: OFF
1: ON
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Parameters of the excom®modules TWUIRC I

GDP1,5Ex D/ GDP1,5Ex CD

Table 175: Byte Bit Parameter name Parameter values
GDP1,5Ex ... no. no.
(mode 1)
0 0/ 1 Prm. Mode 00: Mode 1
01: Mode 2

(Parameterisation mode:
determined by the GSD file
as a constant parameter)

2 Line frequency 0: 50 Hz
1: 60 Hz

3/4 Analogue data 00: Status MSB

format 01: Status LSB

10: No status

5/6 Module rack 01: MT9 (8 I/0O modules)
10: MT18 (16 I/0
modules)

7 SF1 0: Selection 0
1: Selection 1

1 0/1 Redundancy mode 00: OFF

01: Mode 1
11: Mode 3
2 SF3 0: Selection 0
1: Selection 1
3 Power supply 0: Single
1: Redundant
4/5 Cyclic data 00: Selection 0
(only GDP1,5Ex Default value must not be
CD) modified!
6/7 SF2 00: Selection 0

01: Selection 1
10: Selection 2
11: Selection 3
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Table 175: Byte Bit Parameter name Parameter values
GDP1,5Ex ... no. no.

(mode 1)
2 Oto6 Offset value Oto 124
7 Address offset 0: OFF
1: ON
3 Oto5 HCIRWCBC Basis 0 to 63
(x 100ms)
6 HCIR WCBC factor 0: Basis x 1
1: Basis x 16
7 HCIR active 0: OFF
1: ON
4 Unused channels slot 1
5 Unused channels slot 2
18 Unused channels slot 15
19 Unused channels slot 16
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Parameters of the excom®modules TWUIRC I

DMB8OEx/ DM80OEx S

Table 176: Byte Bit Parameter name Parameter values
DMB8O0EX... no. no.
(mode 1)

0 0/1 Effective direction  00: 8 inputs
01: 4 inputs / 4 outputs
10: 5 inputs / 3 outputs
11: 8 outputs

2 Polarity 0: Normal
1: Inverse
3 Debouncing 0: OFF
1: 50 ms

4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value

6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
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DMB8OEXx 81/ DM8OEX S 8l

Table 177: Byte Bit Parameter name Parameter values
DMB8OEX... no. no.
(mode 1)
0 Oto2 Polarity 000: Normal
100: Inverse
3 Debouncing 0: OFF
1: 50 ms
4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
DI40Ex
Table 178: Byte Bit Parameter name Parameter values
DI40Ex (mode 1)  no. ho.
0 0/1 reserved 00
2 Polarity 0: Normal
1: Inverse
3 Debouncing 0: OFF
1:50 ms
4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF

Appendix-8
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Parameters of the excom®modules TUWUIRC KK
DO40Ex
Table 179: Byte Bit Parameter name Parameter values
DO40Ex (mode 7) no. no.
0 0/1 reserved 00
2 Polarity 0: Normal
1: Inverse
3 reserved (0]
4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
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Al40Ex

Table 180:
Al40Ex
(mode 1)

Appendix-10

Byte Bit Parameter name Parameter values
no. no.
0 0 Measuring range 0: 0...20 mA
1:4...20 mA
1 Connection 0: Active
1: Passive
3 Filter (PT1) 0: OFF
1: 100 ms
4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
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Parameters of the excom®modules TUWUIRC KK
Al41Ex
Table 181: Byte Bit Parameter name Parameter values
Al40Ex ho. no.
(mode 1)
0 01 Measuring range 00:0..10V
01:2..10V
10:0...20 mA
11:4..20 mA
2 reserved
3 Filter (PT1) 0:0ff
1:100 ms
4/5 Substitute value 00: Min. value
strategy 01:Max. value
10:Last valid value
6/7 Line monitoring 00:ON
11:0FF
AO40Ex
Table 182: Byte Bit Parameter name Parameter values
AO40EX no. no.
(mode 1)
0 0 Measuring range 00: 0...20 mA
01: 4...20 mA
1to3 reserved 000
4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
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AIH40EXx

Table 183:
AIH40Ex
(mode 1)

Appendix-12

Byte Bit Parameter name Parameter values
no. no.
0 0/1 HART® status / 00: OFF/ 0...20 mA
measuring range 01: OFF/ 4...20 mA
10: ON/ 4...20 mA
2 reserved 0
3 Filter (PT1) 0: OFF
1:100 ms
4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
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Parameters of the excom®modules TWUIRC I

AIH40Ex 4H (with 4 HART®variables)

Table 184: Byte Bit Parameter name Parameter values
AIH40Ex 4H no. no.
(mode 1)

0 0to2 HART®status/sec. 000: ON/V 1,2,3,4 of C1
variables 001: Auto/ V 1,2,3,4 of C1

010: ON/V 1,2 0f C1,2

011: Auto/V 1,2 of C1,2
100: ON/V 1 of C1,2,3,4
101: ON/V 2 of C1,2,3,4
110: ON/V 3 of C1,2,3,4
111: ON/V 4 of C1,2,3,4

3 Filter (PT1) 0: OFF
1:100 ms

4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value

6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF

D300398 0506 - excom® Appendix-13

Ap-



AIH41EXx

Table 185:
AIH41Ex
(mode 1)

Appendix-14

Byte Bit Parameter name Parameter values
no. no.
0 0/1 HART® status / 00: OFF/ 0...20 mA
measuring range 01: OFF/ 4...20 mA
10: ON/ 4...20 mA
2 reserved 0
3 Filter (PT1) 0: OFF
1:100 ms
4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6/7 Line monitoring 00: ON
11: OFF

D300398 0506 - excom®



Parameters of the excom®modules TWUIRC I

AIH41Ex 4H (with 4 HART®variables)

Table 186: Byte Bit Parameter name Parameter values
AIH41Ex 4H no. no.
(mode 1)

0 O0to2 HART®status/sec. 000: ON/V 1,2,3,4 of C1
variables 001: Auto/ V 1,2,3,4 of C1

010: ON/V 1,2 0f C1,2

011: Auto/V 1,2 of C1,2
100: ON/V 1 of C1,2,3,4
101: ON/V 2 of C1,2,3,4
110: ON/V 3 of C1,2,3,4
111: ON/V 4 of C1,2,3,4

3 Filter (PT1) 0: OFF
1:100 ms

4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value

6/7 Line monitoring 00: ON
11: OFF
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AOH40EXx

Table 187:
AOH40Ex
(mode 1)

Appendix-16

Byte Bit Parameter name Parameter values
no. no.
0 0/1 HART® status / 00: OFF/ 0...20 mA
measuring range 01: OFF/ 4...20 mA
10: ON/ 4...20 mA
2 reserved 0
3 reserved (0]
4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
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Parameters of the excom®modules TWUIRC I

AOH40Ex 4H (with 4 HART®variables)

Table 188: Byte Bit Parameter name Parameter values
AOHA40Ex 4H no. no.
(mode 1)

0 2t0o 0 HART®status/sec. 000: ON/V 1,2,3,4 of C1
variables 001: Auto/ V 1,2,3,4 of C1

010: ON/V 1,2 0f C1,2

011: Auto/V 1,2 of C1,2
100: ON/V 1 of C1,2,3,4
101: ON/V 2 of C1,2,3,4
110: ON/V 3 of C1,2,3,4
111: ON/V 4 of C1,2,3,4

3 reserved 0

4/ 5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value

6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
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TI40Ex R

Table 189: Byte Bit Parameter name Parameter values
TI40Ex R no. no.
(mode 1)

0 2to 0 Measuring range 000: Pt100 2L (auto)

001: Pt100 3L

010: Pt100 4L

011: Pt1000 2L (auto)
100: Pt1000 3L

100: Pt1000 4L

110: Ni100 2w

111: Ni100 3w

3 Filter (PT1) 0: OFF
1:11s

4/ 5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value

6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
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Parameters of the excom®modules

TI40Ex T
Table 190: Byte Bit Parameter name Parameter values
TI40Ex T no. no.
(mode 1)
0 0to2 Measuring range 000: Type B
001: Type E
010: Type J
011: Type K1
00: Type N
101: Type R
110: Type S
111: Type T
3 Filter (PT1) 0: OFF
1:11s
4/ 5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 reserved (o}
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DF20 Ex P

Table 191:
DF20 Ex P
(mode 1)

Appendix-20

Byte Bit Parameter name Parameter values
no. no.
0 0 Reset counter 0: Host-controlled
1: Terminal
1/2 Counting/rotation 00: Forwards (f< 4 kHz)
direction 01: Host-controlled (f < 4k Hz)
00: Terminal (f< 4 kHz)
11: Terminal
(auto, f > 1.25 kHz)
3 Debouncing 0: OFF
1: 50 ms
4/ 5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni-  0: ON
toring 1: OFF
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Parameters of the excom®modules TUWUIRC KK
DF20Ex F
Table 192: Byte Bit Parameter name Parameter values
DF20Ex F no. no.
(mode 1)
0 0 Average value 0: OFF
1: 8 values
1/2 Counting/rotation 00: Forwards (f< 4 kHz)
direction 01: Host-controlled (f < 4 kHz)
00: Terminal (f< 4 kHz)
11: Terminal (auto, f>1.25
kHz)
3 Debouncing 0: OFF
1: 50 ms
4/ 5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni-  0: ON
toring 1: OFF
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Parameters in mode 2
GDP1,5Ex/ GDP1,5Ex C

Table 193: Byte Bit Parameter name Parameter values
Parameters for no. no.
GDP1,5Ex
(mode 2)
0 0/ 1 Prm. Mode 00 Mode 1
01 Mode 2

(Parameterisation mode:
determined by the GSD file
as a constant parameter)

2 Line frequency 0: 50Hz
1: 60Hz

3/ 4 Analogue data 00: Status MSB

format 01: Status LSB

10: No status

5/ 6 Module rack 01: MT9 (8 I/0 modules)
10: MT18 (16 I/0
modules)

7 SF1 0: Selection 0

1: Selection 1
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Table 193: Byte Bit Parameter name Parameter values
Parameters for no. no.
GDP1,5Ex
(mode 2)
1 0/1 Redundancy mode 00: OFF
01: Mode 1
11: Mode 3
2 SF3 0: Selection 0
1: Selection 1
3 Power supply 0: Single
1: Redundant
4/ 5 Cyclic data 00: Selection 0
(only GDP1,5 Ex C) Default value must not be
modified!
6/7 SF2 00: Selection 0
01: Selection 1
10: Selection 2
11: Selection 3
2 Oto6 Offset value 0to 124
7 Address offset 0: OFF
1: ON
3 Oto5 HCIRWCBC Basis 0 to 63
(x 100ms)
6 HCIR WCBC factor 0: Basis x 1
1: Basis x 16
7 HCIR active 0: OFF
1: ON
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DMB8OEx/ DM80Ex S/ DM8OEXx 81/ DM8OEXx S 8l

Table 194:
DMBS8OEX...
(mode 2)

Appendix-24

Byte Bit Parameter name Parameter values
no. no.
0 Parameters for channel 1
0/ 1 Debouncing 00: OFF
01: 10 ms
10: 20 ms
11: 50 ms
2 Polarity 0: Normal
1: Inverse
3 Effective direction  0: Input
(only DM80EX/ 1: Output
DMB8OEx S)
4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni-  0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
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Parameters of the excom®modules

Table 194: Byte Bit Parameter name Parameter values
DMB8O0EX... no. no.
(mode 2)
4 Bit 0 Channel 1 0: Active
1: deactivated
Bit 1 Channel 2 0: Active
1: deactivated
Bit 7 Channel 8 0: Active
1: deactivated
DI40Ex
Table 195: Byte Bit Parameter name Parameter values
DI40Ex (mode 2) no. no.
0 Parameters for channel 1
0/1 Debouncing 00: OFF
01: 10 ms
10: 20 ms
11:50 ms
2 Polarity 0: Normal
1: Inverse
3 reserved 0
4/ 5 Substitute value 00: Min. value

strategy

01: Max. value
10: Last valid value

6 Wire break moni-  0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
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Table 195: Byte Bit Parameter name Parameter values
DI40Ex (mode 2) no. no.
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
4 reserved 00000000
DO40Ex
Table 196: Byte Bit Parameter name Parameter values
DO40Ex (mode 2  no. no.
0 Parameters for channel 1
0/1 reserved 00
2 Polarity 0: Normal
1: Inverse
3 reserved o
4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni-  0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
4 reserved 00000000

Appendix-26
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Al40Ex
Table 197: Byte Bit Parameter name Parameter values
AI40Ex no. no.
(mode 2)
0 Parameters for channel 1
0/1 Filter (PT1) 00:0FF
01:0.1s
10:2.6 s
11:29.2 s
2 Measuring range 0: 0...20mA
1: 4...20 mA
3 Connection 0O:Active
1:Passive
4/5 Substitute value 00:Min. value
strategy 01:Max. value
10:Last valid value
6 Wire break moni-  0:ON
toring 1:0FF
7 Short-circuit moni- 0:ON
toring 1:0FF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
4 reserved 00000000
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Al41Ex

Table 198:
Al40Ex
(mode 2)

Appendix-28

Byte Bit Parameter name Parameter values
no. no.
0 Parameters for channel 1

0/1  Filter (PT1)

00:0FF
01:0.1s
10:2.6s
11:29.2 s

2/3 Measuring range

00:0..10V
01:2..10V
10:0...20 mA
11:4..20 mA

4/ 5 Substitute value

00:Min. value

strategy 01:Max. value
10:Last valid value
6/7 Line monitoring 00:ON
11:0FF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
4 reserved 00000000

D300398 0506 - excom®



Parameters of the excom®modules

AO40Ex
Table 199: Byte Bit Parameter name Parameter values
AO40Ex no. no.
(mode 2)
0 Parameters for channel 1
0/ 1 reserved 00
2 Measuring range 0: 0...20 mA
1:4...20 mA
3 reserved o
4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni-  0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
4 reserved 00000000
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AIH40EXx

Table 200:
AIH40Ex
(mode 2)

Appendix-30

Byte Bit Parameter name Parameter values
no. no.
0 Parameters for channel 1
0/1 Filter (PT1) 00: OFF
01:0.1s
10:2.6s
11:29.2s
2/3 HART® status / 00: OFF/0...20 mA
measuring range 01: OFF/ 4...20 mA
10: ON/ 4...20 mA
4/ 5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
4 reserved 00000000
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AIH40EX 4H
Table 201: Byte Bit Parameter name Parameter values
AIH40Ex 4H no. no.
(mode 2)
0 Parameters for channel 1
0/1 Filter (PT1) 00: OFF
01:0.1s
10:2.6s
11:29.2s
2 C1:8v3 0: OFF
1: ON
3 C1:8v4 0: OFF
1: ON

4/ 5 Substitute value

00: Min. value

strategy 01: Max. value
10: Last valid value
6 Wire break moni-  0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
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Table 201:
AIH40Ex 4H
(mode 2)

Appendix-32

Byte Bit Parameter name Parameter values
no. no.
4 Parameters for channels 1 to 4

Bit 0 C1: SV 1 0: OFF
1: ON
Bit 1 C1:8v2 0: OFF
1: ON
Bit 2 C2: Sv1 0: OFF
1: ON
Bit 3 C2:SvV2 0: OFF
1: ON
Bit 4 C3: SV 1 0: OFF
1: ON
Bit 5 C3:S8v2 0: OFF
1: ON
Bit 6 C4: S1 0: OFF
1: ON
Bit 7 C4: SV 2 0: OFF
1: ON
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AIH40Ex 1H
Table 202: Byte Bit Parameter name Parameter values
AIH40Ex 1H no. no.
(mode 2)

0 Parameters for channel 1

0/1  Filter (PT1)

00: OFF
01:0.1s
10:2.6s
11:29.2s

2/3 HART® status /
measuring range

00: OFF/0...20 mA
01: OFF/ 4...20 mA
10: ON/ 4...20 mA

4/ 5 Substitute value

00: Min. value

strategy 01: Max. value
10: Last valid value
6 Wire break moni-  0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
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Table 202: Byte Bit Parameter name Parameter values
AIH40Ex 1H no. no.
(mode 2)

4 Parameters for channels 1 to 4

Bit 0/ 1 HART® variable of 00: Channel 1
channel 01: Channel 2
10: Channel 3
11: Channel 4

Bit2/ HART® variable 000: Primary

3/ 4 00: Secondary 1
010: Secondary 2
011: Secondary 3
100: Secondary 4

Bit 6/ reserved 000
7/5
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AIH40Ex 8H
Table 203: Byte Bit Parameter name Parameter values
AIH40Ex 8H no. no.
(mode 2)

0 Parameters for channel 1

0/1  Filter (PT1)

00: OFF
01:0.1s
10:2.6s
11:29.2s

2 C1:Sv3

0: OFF
1: ON

3 C1:8v4

0: OFF
1: ON

4/ 5 Substitute value

00: Min. value

strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF

Parameters for channel 2 (bit configuration identical to

channel 1)

2 Parameters for channel 3 (bit configuration identical to
channel 1)

3 Parameters for channel 4 (bit configuration identical to
channel 1)

4 Parameters for channels 1 to 4

Bit0O C1:SV1 0: OFF
1: ON

Bit 1 C1:8Vv2 0: OFF
1: ON
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Table 203:
AIH40Ex 8H
(mode 2)

Appendix-36

Byte Bit Parameter name Parameter values
no. no.
Bit2 C2:8V1 0: OFF
1: ON
Bit3 C2:SVv2 0: OFF
1: ON
Bit4 C3:SV1 0: OFF
1: ON
Bit5 C3:SVvV2 0: OFF
1: ON
Bité6  C4:SV1 0: OFF
1: ON
Bit7 C4:SvV2 0: OFF
1: ON
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AlIH41EXx Ap-
Table 204: Byte Bit Parameter name Parameter values
AIH41Ex no. no.
(mode 2)
0 Parameters for channel 1
0/ 1 Filter (PT1) 00: OFF
01:0.1s
10:2.6s
11:29.2s

2/3 HART® status / 00: OFF/ 0...20 mA
measuring range 01: OFF/ 4...20 mA
10: ON/ 4...20 mA

4/ 5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value

7/6 Line monitoring 00: ON

01: OFF

1 Parameters for channel 2 (bit configuration identical to
channel 1)

2 Parameters for channel 3 (bit configuration identical to
channel 1)

3 Parameters for channel 4 (bit configuration identical to
channel 1)

4 reserved 00000000
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AIH41Ex 4H

Table 205:
AIH41Ex 4H
(mode 2)

Appendix-38

Byte Bit Parameter name Parameter values
no. no.
0 Parameters for channel 1

0/1  Filter (PT1)

00: OFF
01:0.1s
10:2.6s
11:29.2s

2 C1:Sv3

0: OFF
1: ON

3 C1:8v4

0: OFF
1: ON

4/ 5 Substitute value
strategy

00: Min. value
01: Max. value
10: Last valid value

6/7 Line monitoring

00: ON
01: OFF

Parameters for channel 2 (bit configuration identical to

channel 1)

Parameters for channel 3 (bit configuration identical to

channel 1)

Parameters for channel 4 (bit configuration identical to

channel 1)
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Table 205: Byte Bit Parameter name Parameter values Ap-
AIH41Ex 4H no. no.
(mode 2)
4 Parameters for channels 1 to 4
Bit 0 C1:8V 1 0: OFF
1: ON
Bit 1 C1:8v2 0: OFF
1: ON
Bit 2 C2: Svi 0: OFF
1: ON
Bit 3 C2:8V2 0: OFF
1: ON
Bit 4 C3:8V 1 0: OFF
1: ON
Bit 5 C3:8v2 0: OFF
1: ON
Bit 6 C4: sv1 0: OFF
1: ON
Bit 7 C4:8V 2 0: OFF
1: ON
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AlH41Ex 1H

Table 206: Byte Bit Parameter name Parameter values

AIH41Ex 1H no. no.

(mode 2)

0 Parameters for channel 1
0/ 1 Filter (PT1) 00: OFF

01:0.1s
10:2.6s
11:29.2s

2/3 HART® status / 00: OFF/ 0...20 mA
measuring range 01: OFF/ 4...20 mA
10: ON/ 4...20 mA

4/ 5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value

6/7 Line monitoring 00: ON

11: OFF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
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Table 206: Byte Bit Parameter name Parameter values Ap-
AIH41Ex TH no. no.
(mode 2)

4 Parameters for channels 1 to 4

Bit 0/ 1 HART® variable of 00: Channel 1
channel 01: Channel 2
10: Channel 3
11: Channel 4

Bit2/ HART® variable 000: Primary

3/ 4 00: Secondary 1
010: Secondary 2
011: Secondary 3
100: Secondary 4

Bit 5/ reserved 000
6/7
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AIH41Ex 8H

Table 207:
AIH41Ex 8H
(mode 2)

Appendix-42

Byte Bit Parameter name Parameter values
no. no.
0 Parameters for channel 1

0/1 Filter (PT1) 00: OFF
01:0.1s
10:2.6s
11:29.2s
2 C1:8v3 0: OFF
1: ON
3 C1:8v4 0: OFF
1: ON
4/5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6/7 Line monitoring 00: ON
11: OFF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
4 Parameters for channels 1 to 4

Bit 0 C1: SV 1 0: OFF
1: ON

Bit 1 C1:8v2 0: OFF
1: ON

Bit 2 C2: Sv1 0: OFF
1: ON
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Table 207: Byte Bit Parameter name Parameter values Ap-
AIH41Ex 8H no. no.
(mode 2)
Bit3 C2:Sv2 0: OFF
1: ON
Bit4 C3:SV1 0: OFF
1: ON
Bits C3:Sv2 0: OFF
1: ON
Bit6 C4:SV1 0: OFF
1: ON
Bit7 C4:Sv2 0: OFF
1: ON
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AOH40EXx

Table 208:
AOH40Ex
(mode 2)

Appendix-44

Byte Bit Parameter name Parameter values
no. no.
0 Parameters for channel 1
0/1 reserved 00
2/3 HART® status / 00: OFF/0...20 mA
measuring range 01: OFF/ 4...20 mA
10: ON/ 4...20 mA
4/ 5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
4 reserved 00000000
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AOH40Ex 4H
Table 209: Byte Bit Parameter name Parameter values
AOH40Ex 4H no. no.
(mode 2)
0 Parameters for channel 1
0 reserved 0
1 HART® status 0: OFF
1: ON
2 C1:8v3 0: OFF
1: ON
3 C1:8v4 0: OFF
1: ON

4/ 5 Substitute value

00: Min. value

strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
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Table 209:
AOH40Ex 4H
(mode 2)

Appendix-46

Byte Bit Parameter name Parameter values
no. no.
4 Parameters for channels 1 to 4

Bit 0 C1: SV 1 0: OFF
1: ON
Bit 1 C1:8v2 0: OFF
1: ON
Bit 2 C2: Sv1 0: OFF
1: ON
Bit 3 C2:SvV2 0: OFF
1: ON
Bit 4 C3: SV 1 0: OFF
1: ON
Bit 5 C3:S8v2 0: OFF
1: ON
Bit 6 C4: S1 0: OFF
1: ON
Bit 7 C4: SV 2 0: OFF
1: ON
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AOH40Ex 1H
Table 210: Byte Bit Parameter name Parameter values
AOH40Ex 1H no. no.
(mode 2)
0 Parameters for channel 1
0/ 1 reserved 00

2/3 HART® status /
measuring range

00: OFF/0...20 mA
01: OFF/ 4...20 mA
10: ON/ 4...20 mA

4/ 5 Substitute value

00: Min. value

strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
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Table 210: Byte Bit Parameter name Parameter values
AOH40Ex 1H no. no.
(mode 2)
4 Parameters for channels 1 to 4
Bit 0/ 1 HART® variable of 00: Channel 1
channel 01: Channel 2
10: Channel 3
11: Channel 4
Bit2/ HART® variable 000: Primary
3/4 001: Secondary 1
010: Secondary 2
011: Secondary 3
100: Secondary 4
Bit 5/ reserved 000
6/7
AOH40Ex 8H
Table 211: Byte Bit Parameter name Parameter values
AOH40Ex 8H no. no.
(mode 2)
0 Parameters for channel 1

Appendix-48

0/1 reserved 00
2 C1:8v3 0: OFF
1: ON
3 C1:8v4 0: OFF
1: ON
4/ 5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 Short-circuit moni- 0: ON
toring 1: OFF
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Table 211: Byte Bit Parameter name Parameter values
AOH40Ex 8H no. no.
(mode 2)
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)
4 Parameters for channels 1 to 4
Bit0 C1:SV1 0: OFF
1: ON
Bit 1 C1:8v2 0: OFF
1: ON
Bit2 C2:SV1 0: OFF
1: ON
Bit3 C2:Sv2 0: OFF
1: ON
Bit4 C3:SV1 0: OFF
1: ON
Bits C3:8v2 0: OFF
1: ON
Bité  C4: SV1 0: OFF
1: ON
Bit7 C4:Sv2 0: OFF
1: ON
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TI40Ex R

Table 212: Byte Bit Parameter Parameter values
TI40Ex R no. no. name
(mode 2)

0 Parameters for channel 1

0to 3 Lineresistance 0000: Basis + 0 Ohm
0001: Basis + 0.5 Ohm
0010: Basis + 1.0 Ohm
0011: Basis + 1.5 Ohm
0100: Basis + 2.0 Ohm
0101: Basis + 2.5 Ohm
0110: Basis + 3.0 Ohm
0111: Basis + 3.5 Ohm
1000: Basis + 4.0 Ohm
1001: Basis + 4.5 Ohm
1010: Basis + 5.0 Ohm
1011: Basis + 5.5 Ohm
1100: Basis + 6.0 Ohm
1101: Basis + 6.5 Ohm
1110: Basis + 7.0 Ohm
1111: Basis + 7.5 Ohm

4/ 5 Substitute value 00: Min. value
strategy 01: Max. value
10: Last valid value

6 Wire break 0: ON
monitoring 1: OFF
7 Short-circuit 0: ON
monitoring 1: OFF
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
channel 1)

Appendix-50 D300398 0506 - excom®



Parameters of the excom®modules TWUIRC I

Table 212: Byte Bit Parameter Parameter values
TI40EX R no. no. name
(mode 2)

4 Parameters for all channels

0to3 Sensortype 0000: Pt100 (IEC 751)
0001: Pt200 (IEC 751)
0010: Pt400 (IEC 751)
0011: Pt1000 (IEC 751)
0100: Pt100 (JIS)
0101: Pt1000 (JIS)
0110: Pt100 (SAM
0111: Pt1000 (SAM
1000: Ni100
1011: Cu100
1101: 0...30 Ohm ( mOhm)
1110: 0...300 Ohm (10mOhm)
1111: 0...3 kOhm (100 mOhm)

4/5 Filter (PT1) 00: OFF
01:1.2s
10:11s
11:25s

6/7 Connection 00: 2L/ 0 Ohm Basis
01: 2L/ 8 Ohm Basis
01: 3L
11: 4L
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TI40Ex T

Table 213:
TI40Ex T
(mode 2)

Appendix-52

Byte Bit Parameter name Parameter values
no. no.
0 Parameters for channel 1
0 reserved 0
1-3 Reference temper- 000: 0 C
ature 001: 10 °C
010: 20 °C
011: 30 °C
100: 40 °C
101: 50 °C
110: 60 °C
111:70°C
4/ 5 Substitute value 00: Min. value

channel 1)

strategy 01: Max. value
10: Last valid value
6 Wire break moni- 0: ON
toring 1: OFF
7 reserved o
1 Parameters for channel 2 (bit configuration identical to
channel 1)
2 Parameters for channel 3 (bit configuration identical to
channel 1)
3 Parameters for channel 4 (bit configuration identical to
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Table 213: Byte Bit Parameter name Parameter values Ap-
TI40Ex T no. no.
(mode 2)
4 Parameters for all channels

0to3 Sensortype

0000: Type B

0001: Type E

0010: Type J

0011: Type K

0100: Type L

0101: Type N

0110: Type R

0111: Type S

1000: Type T

1001: Type U

1010: Type C

1011: Type D

1101: -75..+75 mV [5 uV]
1111: -1.2...41.2 V [100 uV]

4/ 5

Filter (PT1)

00: OFF
01:1.2s
10: 11 s
11:25s

6/7

Reference point

00: none

01: Internal

10: Pt100 at terminal
11: External (thermostat)
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DF20 Ex P

Table 214: Byte Bit Parameter name Parameter values
DF20 Ex P no. no.
(mode 2)
0 0 A1: Line monitoring  0: ON
1: OFF
1 A2: Line monitoring  0: ON
1: OFF
2 A3: Line monitoring  0: ON
1: OFF
3 A4: Line monitoring  0: ON
1: OFF
4 B1: Line monitoring  0: ON
1: OFF
5 B2: Line monitoring  0: ON
1: OFF
6 B3: Line monitoring  0: ON
1: OFF
7 B4: Line monitoring  0: ON
1: OFF
1 0 A: Counter 0: Host-controlled
reset 1: Terminal
1 A: Debouncing 0: OFF
control inputs 1: 50 ms

2/3 A:Direction detec-  00: Forwards (f< 4 kHz)
tion 01: Host-controlled (f < 4 kHz)
00: Terminal (f< 4 kHz)
11: Terminal (auto, f>1.25
kHz)

4/5  A: Substitute value  00: Min. value
output 01: Max. value
10: Last valid value
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Table 214: Byte Bit Parameter name Parameter values
DF20 Ex P no. no.
(mode 2)
6/7 A:Substitute value  00: Min. value
input 01: Max. value
10: Last valid value
2 0 A1: Polarity 0: Normal
1: Inverse
1 A2: Polarity 0: Normal
1: Inverse
2 A3: Polarity 0: Normal
1: Inverse
3 A4: Polarity 0: Normal
1: Inverse
4/5 A: Measuring range 00: 0...100 Hz
01:0...1 kHz
10: 0...4 kHz
6 A: Peak time 0: Host-controlled
1: Terminal
7 A: Edge counting 0: Rising
1: Rising + falling
3 0 B: Counter 0: Host-controlled
reset 1: Terminal
1 B: Debouncing 0: OFF
control inputs 1: 50 ms

Ap-

2/ 3 B: Direction detec- 00: Forwards (f< 4 kHz)
tion 01: Host-controlled (f < 4 kHz)
00: Terminal (f< 4 kHz)
11: Terminal (auto, >1.25
kHz)

4/5 B: Substitute value  00: Min. value
output 01: Max. value
10: Last valid value
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DF20 Ex P
(mode 2)

Appendix-56

Byte Bit Parameter name Parameter values
no. no.
6/7  B: Substitute value  00: Min. value
input 01: Max. value
10: Last valid value
4 0 B1: Polarity 0: Normal
1: Inverse
1 B2: Polarity 0: Normal
1: Inverse
2 B3: Polarity 0: Normal
1: Inverse
3 B4: Polarity 0: Normal
1: Inverse
4/5  B: Measuring range 00: 0...100 Hz
01:0...1 kHz
10: 0...4 kHz
6 B: Peak time 0: Host-controlled
1: Terminal
7 B: Edge counting 0: Rising

1: Rising + falling
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DF20Ex F
Table 215: Byte Bit Parameter name Parameter values
DF20Ex F no. no.
(mode 2)
0 0 A1: Line monitoring  0: ON
1: OFF
1 A2: Line monitoring  0: ON
1: OFF
2 A3: Line monitoring  0: ON
1: OFF
3 A4: Line monitoring  0: ON
1: OFF
4 B1: Line monitoring 0: ON
1: OFF
5 B2: Line monitoring  0: ON
1: OFF
6 B3: Line monitoring  0: ON
1: OFF
7 B4: Line monitoring  0: ON
1: OFF
1 0 A: Measuring cycle  0: <300 ms
(0.1 % resolution)
1: <50 ms (1 % resolution)
1 A: Debouncing 0: OFF
control inputs 1:50 ms
2/3 A: Direction detec-  00: Forwards (f< 4 kHz)
tion 01: Host-controlled (f < 4 kHz)
00: Terminal (f< 4 kHz)
11: Terminal
(auto, f > 1.25 kHz)
4/5  A: Substitute value  00: Min. value

output

01: Max. value
10: Last valid value
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Table 215:
DF20Ex F
(mode 2)

Appendix-58

input

Byte Bit Parameter name Parameter values
no. no.
6/7 A:Substitute value  00: Min. value
input 01: Max. value
10: Last valid value
2 0 A1: Polarity 0: Normal
1: Inverse
1 A2: Polarity 0: Normal
1: Inverse
2 A3: Polarity 0: Normal
1: Inverse
3 Ad4: Polarity 0: Normal
1: Inverse
4/5 reserved 00
6/7 A:Average value 00: OFF
01: 4 values
10: 8 values
11: 16 values
3 0 B: Measuring cycle  0: <300 ms (0.1 % resolu-
tion)
1: <50 ms (1 % resolution)
1 B: Debouncing 0: OFF
control inputs 1: 50 ms
2/3 B: Direction detec-  00: Forwards (f< 4 kHz)
tion 01: Host-controlled (f < 4 kHz)
00: Terminal (f< 4 kHz)
11: Terminal
(auto, f > 1.25 kHz)
4/5 B: Substitute value  00: Min. value
output 01: Max. value
10: Last valid value
6/7 B: Substitute value  00: Min. value

01: Max. value
10: Last valid value
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Parameters of the excom®modules

Table 215: Byte Bit Parameter name Parameter values
DF20Ex F no. no.
(mode 2)
4 0 B1: Polarity 0: Normal
1: Inverse
1 B2: Polarity 0: Normal
1: Inverse
3 B4: Polarity 0: Normal
1: Inverse
2 B3: Polarity 0: Normal
1: Inverse
4/5 reserved 00
6/7 B: Average value 00: OFF
01: 4 values
10: 8 values

11: 16 values
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Ordering details

Electronic modules

Table 216: Product Description Ident
excom®electronic no.
modules
DMB80Ex 8-channel input/output module, 6884006
digital
DI40EX 4-channel input module, digital 6884004
DO40Ex 4-channel output module, digital 6884007
Al40EX 4-channel input module, 6884009
analogue, active
Al41EX 4-channel input module, 6884020
analogue, passive
AO40Ex 4-channel output module, 6884002
analogue
AIH40EX 4-channel input module, 6884001
analogue, active, HART®
AIH41EX 4-channel input module, 6884005
analogue, passive, HART®
AOH40EX 4-channel output module, 6884003
analogue, HART®
TI40EX 4-channel temperature input 6884000
module
DF20EX 2-channel frequency/counter 6884061
module
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Ordering details TWUIRC K
Power supply units Ap-
Table 217: Product Description Ident
Power supply no.
units
PSD24EX 24 VDC power supply unit 6881721
PPSA230EX 230VAC converter 6900293
PPSA115EX 115VAC converter 6900294
Bus interface
Table 218: Product Description Ident
Bus interface no.
GDP1,5 Profibus-DP gateway 6884008
SC12Ex Segment coupler for isolating 6884047
RS485 and RS485-IS
OC11EX/3G Coupler for converting RS485 6890424
signals to FO signals
OC11Ex/2G Coupler for converting FO signals 6890423

to RS485-IS signals

2-wire fibre optic cable with pre-assembled ST connectors

LWL-2ST/SY-2.5M Length: 2.5 m 6611300
LWL-2ST/SY-5M Length: 5 m 6611301
LWL-2ST/SY-10M  Length: 10 m 6611302
LWL-2ST/SY-25M  Length: 25 m 6611303
LWL-2ST/SY-50M  Length: 50 m 6611304
LWL-2ST/SY-100M Length: 100 m 6611305
LWL-2ST/SY-250M Length: 250 m 6611306
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Table 218: Product Description Ident

Bus interface no.
LWL-2ST/SY-500M Length: 500 m 6611307
LWL-2ST/SY- Length: 1,000 m 6611308
1000M
LWL-2ST/SY- Length: 2500 m 6611309
2500M

Module rack

Table 219: Product Description Ident
Module rack no.
MT9-R024 Module rack for 1 power supply 9100444
unit

1 gateway, 8 modules, Mini
Combicon terminals

MT18-R024 Module rack for 2 power supply 9100438
unit
2 gateways, 16 modules, Mini
Combicon terminals

MT9-C024 Module rack for 1 power supply 9100446
unit
1 gateway, 8 modules, spring-
loaded terminals

MT18-C024 Module rack for 2 power supply 9100440
unit
2 gateways, 16 modules, spring-
loaded terminals

MT18-C230 Module rack for 2 AC/DC 9100443
converters, 2 power supply units
2 gateways, 16 modules, spring-
loaded terminals
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Ordering details TUWUIRCE
Housing Ap-
Table 220: Product Description Ident
Housing no.
EG-VA4055/BLD-U Housing 400 x 550 x 210 mm with 6884060
blank flange plate without drillings
EG-VA4055/M16-K Housing 400 x 550 x 210 mm with 6884056
flange plate M16, incl. screw
connections
EG-VA4055/M20-K housing 400 x 550 x 210 mm with 6884059
flange plate M20, incl. screw
connections
EG-VA6555/BLD-U Housing 650 x 550 x 210 mm with 6884055
blank flange plate without drillings
EG-VA6555/M16-K Housing 650 x 550 x 210 mm with 6884051
flange plate M16, incl. screw
connections
EG-VA6555/M20-K Housing 650 x 550 x 210 mm with 6884052
flange plate M20, incl. screw
connections
Systems
Table 221: Product Description Ident
Systems no.
EG-VA4055/ Stainless steel housing with M16 6884082
Bv681111 flange plate, filter (1) and module
rack MT9, Mini-Combicon termi-
nals
EG-VA4055/ Stainless steel housing with M20 6884083
BV681112 flange plate, filter (1) and module

rack MT9 integrated, Mini-
Combicon terminals
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Table 221:
Systems

Appendix-64

Product Description Ident
no.

EG-VA4055/ Stainless steel housing with M16 6884084
Bv681211 flange plate, filter (1) and module

rack MT9, spring-loaded terminals
EG-VA4055/ Stainless steel housing with M20 6884085
BV681212 flange plate, filter (1) and module

rack MT9, spring-loaded terminals
EG-VA6555/ Stainless steel housing with M16 6884089
BVv680111 flange plate, filter (1) and module

rack MT18, Mini-Combicon termi-

nals
EG-VA6555/ Stainless steel housing with M20 6884088
BVv680112 flange plate, filter (1) and module

rack MT18, Mini-Combicon termi-

nals
EG-VA6555/ Stainless steel housing with M16 6884087
BVv680121 flange plate, filter (2) and module

rack MT18, Mini-Combicon termi-

nals
EG-VA6555/ Stainless steel housing with M20 6884086
BV680122 flange plate, filter (2) and module

rack MT18, Mini-Combicon termi-

nals
EG-VA6555/ Stainless steel housing with M16 6884078
BVv680211 flange plate, filter (1) and module

rack MT18, spring-loaded termi-

nals
EG-VA6555/ Stainless steel housing with M20 6884079
BVvV680212 flange plate, filter (1) and module

rack MT18, spring-loaded termi-

nals
EG-VA6555/ Stainless steel housing with M16 6884080
BV680221 flange plate, filter (2) and module

rack MT18, spring-loaded termi-
nals
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Ordering details TWUIRC K

Table 221: Product Description Ident

Systems no.
EG-VA6555/ Stainless steel housing with M20 6884081
BVvV680222 flange plate, filter (2) and module

rack MT18, spring-loaded termi-
nals

Other products can be requested by using the “Ordering code for
the systems approved as a whole” page 2-43.

excom®accessories

Table 222: Product Description Ident
excom® accesso- no.
ries
BM1 Dummy module for free slots 6884036
BM-PS Power supply unit cover (MT18) 6884044
MODEX filter Capacitor for improving startup 6884062
behaviour / increasing operational
reliability
MODEX MODEX isolating relay EExde(ia) 6884069
switching terminal 11IC 12 VDC, 2 S, 24 VDC, 2 A
MODEX MODEX isolating relay EExde(ia) 6884070
isolating relay IIC12VDC, 2 S, 24 VDC, 2 A
Phoenix shield Shield terminal for connecting the 6900360
terminal shield to the shield bus
ELST-M20EX M20 venting pipe for field housing 6884033
DE-V20BU-TWIN  Twin sealing insert for blue M20 6884075
cable gland, 2 x 6 mm bushing,
Elastomer
EG-VAEX-PE Earthing set for field housing 6884037
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Table 222:
excom® accesso-
ries

Appendix-66

Product Description Ident
no.

EG-VAEX-V08/1 M16 screw connection kit (4 x 08) 6884038
for field housing EG-VA4055

EG-VAEX-V16/1 M16 screw connection kit (4 x 16) 6884039
for field housing EG-VA6555

EG-VAEX-V08/2 M20 screw connection kit (4 x 08) 6884063
for field housing EG-VA4055

EG-VAEX-V16/2 M20 screw connection kit (4 x 20) 6884064
for field housing EG-VA6555

PCS7 DRIVER-VS4 Driver for Siemens Process 6884045
Control System PCS7, version 4

PCS7 DRIVER-VS5 Driver for Siemens Process 6884035
Control System PCS7, version 5

V16PA-BU-EX Cable glands M16, blue 6884025

V20PA-BU-EX Cable glands M20, blue 6884049

V20PA-BK-EX Cable glands M20, black 6884026

VS16PA-EX M16 screw plug 6884029

VS20PA-EX M20 screw plug 6884030

GM16 Lock nut for M16 screw connec- 6884027
tion

GM20 Lock nut for M20 screw connec- 6884028
tion

VST-V16EX Blanking plug for M16 cable 6884031
glands

VST-V20EX Sealing plugs for M20 screw 6884032
connection

VSTS22 22 mm socket spanner for M16 6884043

screw connection
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Ordering details TWUIRC K
Table 222: Product Description Ident
excom® accesso- no.
ries
VSTS27 27 mm socket spanner for M20 6884073
screw connection
CABLE 451B Blue Profibus-DP cable, material 6914367
TPE, with trailing capability
DIT-EX Sub-D connector for connection 6890938
of the gateway GDP1,5 in the
explosion hazardous area
D9T-RS485IS Sub-D connector for connecting 6890944
intrinsically safe (RS485-1S)
terminal of the segment coupler
SC12Ex
D9T-RS485 Sub-D connector for connecting 6890942

non-intrinsically safe (RS485)
terminal of the segment coupler
SC12Ex
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Glossary

c Category “ia”

Category “ia” indicates that the intrinsically safe electrical equipment should
not be able to cause an ignition under normal operating conditions in the event
of a single fault or any combination of two faults. Intrinsic safety must be
ensured even when two independent faults occur at the same time.

For this reason, components used to limit the electrical energy or protective
parts of an apparatus of category “ia” must be present in triplicate.

Category “ib”
An electrical apparatus of category “ib” should not be capable of causing igni-
tion under normal operating conditions in the event of a single fault. Intrinsic
safety must be ensured even when a fault occurs.
Any apparatus in category “ib” must have all components used to limit the
electrical energy and protective parts in duplicate.

E Explosive atmosphere
An explosive atmosphere contains flammable mixtures of gases, vapours, mist
and dusts with air under atmospheric conditions.
Explosive atmosphere (dangerous)

A dangerous explosive atmosphere is a mixture containing flammable gases,
vapours and oxygen which can cause damage to persons directly or indirectly
through an explosion when ignited.

Explosive mixture (general term)

A combustible (flammable) mixture is a mixture of gases or vapours, or a
mixture of gases and vapours with mists and dusts, capable of propagating a
reaction after ignition.

Explosion hazardous area

An explosion hazardous area is a location where a potentially explosive atmos-
phere may exist due to local operating conditions.

Explosion hazard

An explosion hazard exists in locations:

in which a flammable substance can exist under normal operating or fault
conditions, and in a form that can create a flammable mixture in which the
concentration of the substance is high enough to form an explosive mixture;

D300398 0506 - excom® Glossary-1



where the explosive or ignitable mixtures can come in contact with a source of
ignition and continue to burn after ignition.

Explosion protection, primary

The primary method of explosion protection comprises measures which
prevent formation of a dangerous atmosphere:

avoiding the use of flammable liquids
increasing the flash point

limiting the concentration to safe levels

by means of natural and technical ventilation
monitoring the concentration

The primary method of protection is not described in this document. Please
refer to the explosion protection regulations of the professional association of
the chemical industry (Ex-RL) and the EN 1127-1.

Explosion protection, secondary

The secondary method of explosion protection comprises measures which
prevent ignition of a dangerous atmosphere. For this purpose, design meas-
ures or electrical techniques are used so that:

the electrical equipment can no longer form an effective ignition source and the
combination of ignition source and explosive atmosphere is prevented.

the propagation of combustion to the surrounding explosive atmosphere is pre-
vented

I Intrinsic safety - explosion protection type (i) [EN 50020]

All other protection types except “intrinsic safety” attempt to contain the explo-
sion to the inside of the housing and to prevent penetration of an ignitable
gaseous mixture.

The method of “intrinsic safety” is based on a different approach. It limits the
electrical energy of a circuit to such an extent, that excessive temperatures
cannot occur, or arcs and sparks are incapable of generating the energy
needed to ignite an explosive atmosphere.

Due to the limited energy, these circuits are mainly suited to applications in the
field of measuring, control and instrumentation. “Intrinsic safety” has some
inherent advantages over other protection types. For example, the wiring and
maintenance of live circuits.
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Intrinsically safe electrical equipment

Intrinsically safe electrical equipment is any apparatus in which all circuits are
intrinsically safe. Direct installation in hazardous locations is permitted,
provided that all related requirements are met. An example is a NAMUR sensor
approved according to EN 50227 or a transmitter.

Increased safety - protection type (e) [EN 50019]

Protection type (e) applies to electrical equipment or components of electrical
equipment which do not generate sparks or arcs under normal conditions, do
not adopt excessive temperatures and whose nominal voltage does not
exceed the value of 1 kV.

T Temperature classes

The temperature class specifies the maximum permissible surface temperature
of an apparatus. In this case, the explosion protected apparatus can be
approved for different temperature classes - a decision which depends on
technical and financial considerations. The lowest possible temperature clas-
sification is therefore mostly achieved with relatively extensive technical meas-
ures and correspondingly high expenditure, depending on the type of protec-
tion. “Intrinsically safe” products are comparably more efficient and cheaper.
Only intrinsically safe equipment, that is directly installed in explosion
hazardous areas, requires temperature classification. For associated equip- Glos
ment this classification is not needed.

v Verification of intrinsic safety

According to EN60079-14 intrinsic safety must be documented and confirmed
when interconnecting intrinsically safe apparatus and associated equipment.

z Zone 0

Zone 0 comprises locations in which a dangerous explosive atmosphere is
present continuously or frequently.

Probability of the occurrence of an ignitable mixture: constant, for long periods
or frequently (guide value: >1000 h/a).

Zone 1

Zone 1 are locations in which an explosive or dangerous explosive atmosphere
is likely to occur.

Probability of the occurrence of an ignitable mixture: occasionally during
normal operation (guide value: 10...1000 h/a).
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Zone 2

Zone 2 are locations in which an explosive or dangerous explosive atmosphere
is likely to occur only rarely and for a short time.

Probability of the occurrence of an ignitable mixture: unlikely or rarely and then
only for a short time (guide value: <10 h/a).
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