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Safety guidelines

This manual contains notices which you should observe to ensure your own personal safety, as well as to protect the
product and connected equipment. These notices are highlighted in the manual by a warning triangle and are marked
as follows according to the level of danger.

Danger

indicates that death, severe personal injury or substantial property damage will result if proper precautions are not
taken.

Warning

indicates that death, severe personal injury or substantial property damage can result if proper precautions are not
taken.

Caution

indicates that minor personal injury or property damage can result if proper precautions are not taken.

Attention

draws your attention to particularly important information on the product, handling the product, or to a particular
part of the documentation.

Qualified personnel

Only qualified personnel should be allowed to install and work on this equipment. Qualified persons are defined as
persons who are authorized to commission, to ground, and to tag circuits, equipment, and systems in accordance
with established safety practices and standards.

Correct usage
Note the following:

Warning
This device and its components may only be used for the applications described in the catalogue or the techni-
cal descriptions, and only in connection with devices or components from other manufacturers which have
been approved or recommended by Siemens.
This product can only function correctly and safely if it is transported, stored, set up, and installed correctly, and
operated and maintained as recommended.

Brands SIMATIC®, SIMATIC HMI®, SIMATIC NET® und SENTRON® are Brands of SIEMENS AG.
Some other designations used in these documents are also brands; the owner's rights may be violated if they are
used by third parties for their own purposes.

Copyright Siemens AG 2003 All rights reserved Disclaimer of liability

The reproduction, transmission or use of this document or its con- We have checked this manual to ensure that its contents are correct
tents is not permitted without express written authority. Offenders and applicable in relation to the hardware and software it describes.
will be liable for damages. All rights, including rights created by Despite all our endeavors, however, discrepancies cannot be wholly

patent grant or registration of a utility model or design, are reserved.  excluded and so we cannot guarantee complete correctness and
applicability. However, the data in this manual are reviewed regularly
and any necessary corrections included in subsequent editions. Sug-
gestions for improvement are welcomed.

Technical Assistance: Telephone: +49 (0) 9131-7-43833 (8°°-16°° MEZ) Fax: +49 (0) 9131-7-42899
E-mail: nst.technical-assistance@siemens.com
Internet: www.siemens.de/lowvoltage/technical-assistance

Technical Support: Telephone: +49 (0) 18050 50 222
Siemens AG
Bereich Automatisierungs- und Antriebstechnik
Geschaftsgebiet Niederspannungs-Schalttechnik © Siemens AG 2003
D-91050 Erlangen Technical data subject to change without notice.

Siemens Aktiengesellschaft
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Additional system manuals and technical books:
More information about the technical backgrounds and tips to use and configure PROFIBUS-DP using STEP 7 you find
in the Technical book:

e Weigmann, Josef; Kilian, Gerhard; Decentralization with PROFIBUS-DP; Architecture and Fundamentals,
Configuration and Use of PROFIBUS-DP with SIMATIC S7; 2000, ISBN 3-89578-144-4

Informations on the selection criteria for low voltage switchgear in main circuits, installation and operation can be
found in:

¢ Siemens-Aktiengesellschaft, Berlin und Munich. Authors: Petra Belzner ... Ed. Georg Schéllhorn. Transl. Jan
Domisse; Switching, protection and distribution in low-voltage networks; 2. rev. ed.; Publicis-MCD-Verl. 1994

For more information regarding the SENTRON WL circuit breaker please refer to the
e Operating Instructions; Order No.: 3ZX1812-0WL00-0ANO

Further information around the PROFIBUS can be found in:

e Profibus User Organization; Version October 2002; PROFIBUS Technology and Application, System Descripition;
Order No. 4.002; download under www.profibus.com

e Profibus User Organization; Version 1.0, December 2002; PROFIBUS profile for Low Voltage Switchgear; Only
available as Acrobat PDF file, only for PROFIBUS members, download under www.profibus.com

e Profibus User Organization; Version 1.0 September 1998; PROFIBUS Technical Guideline, Installation Guideline for
PROFIBUS-DP/FMS; Order No. 2.112; Only available as Acrobat PDF file, only for PROFIBUS members, download
under www.profibus.com
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Introduction and Overview

General

This manual is aimed at those who want to find out more about the

different applications of communications-capable circuit-breakers in

power distribution systems. It contains a detailed guide to commissioning,

operating, diagnosing, and maintaining the new communications-capable

SENTRON WL and SENTRON VL circuit-breakers.

Content of the Manual

Chapter 1 contains a short
introduction to communication in
power distribution systems, and
provides an overview of the benefits
and applications of communications-
capable circuit-breakers. The chapter
concludes with a short description of
the most important bus systems.

Chapter 2 contains a detailed
description of the open,
communications-capable SENTRON
WL circuit-breaker. It includes
information on the ordering and
configuration data, and provides
commissioning instructions.

Chapter 3 contains the same
information, but this time on the
moulded-case communications-
capable SENTRON VL circuit-breaker.

Chapter 4 explains how the SENTRON
circuit-breakers are integrated in a
PROFIBUS-DP system, and describes
the joint profile of both circuit-
breakers for the PROFIBUS-DP.

The PROFIBUS-DP profile is described
in Chapter 4.

Chapter 5 describes the
commissioning procedures and
possible uses of the Switch ES Power
parameterization, diagnosis, and
maintenance software with the
PROFIBUS-DP.

SENTRON WL and SENTRON VL are the
first circuit-breakers that can be
parameterized, diagnosed, and
maintained remotely without the use
of field bus systems and higher-level
operator control and monitoring
systems. These procedures are carried
out using the breaker data adapter
(BDA), a state-of-the-art Internet-
capable parameterization device for
circuit-breakers, which is described in
Chapter 6.

The core component of SENTRON
circuit-breakers is the shared data
dictionary. This describes all the
available data points (status,
measured values, parameters, and so
on), including formats and scaling
factors. Chapter 7 contains an
easy-to-understand description of the
data dictionary.

Introduction

The demands regarding
communications-capable systems, data
transparency, and flexibility in industrial
automation systems are growing all the
time. Bus systems and intelligent
switchgear are vital to ensure that
industrial switchgear systems can meet
these demands, since industrial
production and building management
are now inconceivable without
communication technology.

The ever-more stringent requirements
regarding the electrical and mechanical
aspects of circuit-breakers, the growing
need for flexibility and efficiency, and
increasing process rationalization and
automation have contributed to the
recent major innovations in
circuit-breaker technology. In power
distribution systems, the new, open,
communications-capable SENTRON WL
circuit-breaker and the moulded-case
SENTRON VL circuit-breaker use bus
systems to transmit key information for
diagnosis, malfunction, commissioning,
and burden center management to a
central control room. The wide range of
applications ensure that these
circuit-breakers are more than just
simple switching and protection
devices.

End to end communication, as well as
data entry, transmission, analysis and
visualisation are only possible if the
automation and the low voltage
switchgear technology components can
be easily integrated in acommunication
solution to lever the full range of
possiblities available.




In this way, status information, alarm
signals, tripping information, and
threshold value violations (e.g.
overcurrent, phase unbalance,
overvoltage) increase transparency in
power distribution systems, enabling
these situations to be dealt with quickly.
Add-on modules (e.g. WinCC and Funk
Server Pro) can be used to send
important messages via SMS to the cell
phones of maintenance personnel.
Prompt analysis of this data enables
targeted intervention in the process and
prevents system failures.

Information for preventative
maintenance (e.g. the number of
operating cycles or hours) enables
timely personnel and material
scheduling, which increases system
availability and prevents sensitive
system components from being
destroyed.

Communication helps provide rapid and
targeted information on the location
and cause of power failures. The precise
cause of the fault can be determined by
recording the phase currents (e.g. trip
as a result of a short-circuit of 2317 Aiin
phase L2 on 08/27/2002 at 14:27). This
information can be used to quickly
rectify the fault and potentially save a
considerable amount of money.

Entering power rating values, work, and
the power factor cos ¢ offers even more
scope. The transparency of the power
consumption data for business analysis
enables power profiles to be created
and costs to be clearly assigned. In this
way, power costs can be optimized by
balancing the peak loads and troughs.

SENTRON Circuit-Breakers -
Modular and Intelligent

Thousands of options with just a few
components: That's SENTRON. A new
generation of circuit-breakers — from
16 Ato 6300 A —with a modular design
to support every conceivable
application in power distribution
systems — cost effective and flexible, its
communication functionality enables it
to be integrated in cross-application
system solutions.

Cost Saving

Whatever the configuration, SENTRON
does the job where it matters: costs for
work processes, rooms, and power.
Advantages include simple retrofitting
and a compact design benefiting
everyone who uses SENTRON, whether
in planning, business, or whether they

develop or operate switchgear systems.

Easy Planning

The SENTRON circuit-breakers and the
SIMARIS deSign planning tool provide a
quick and easy method for planning
offices and switchgear cabinet
constructors to handle long and
complex processes.

System Solutions

By integrating SENTRON
circuit-breakers in a higher-level
communication system, they can be
parameterized via PROFIBUS-DP,
Ethernet, or the Internet; an integrated
power management system even
allows you to optimize power
distribution right across the board.

<3

Saving costs increases
productivity

—

Simplified planning every step

of the way

System solutions - committed to

simple interoperability of
SENTRON circuit-breakers




Introduction and Overview

Bus Systems

Bus systems are used to connect distributed devices with varying levels of

intelligence. With their different structures and mechanisms, certain bus

systems are designed for highly specific applications, while others are

better suited for more open applications. The following section describes

the mostimportant bus systems used in automation and power distribution

systems.

PROFIBUS-DP

The PROFIBUS-DP is an open,
standardized, multi-vendor field bus
system. Standardized to DIN (E) 19424
Part 3/EN 50170, it is ideally suited to
fulfill the stringent requirements for
exchanging data in distributed
peripheral and field devices. As at June
2002, over 1,100 manufacturers were
offering more than 1,700 products, and
user organizations in 23 countries

providing support for users of over 4
million PROFIBUS installations.

The device can also be easily integrated
in and connected to standard
automation systems, since all the major
manufacturers of programmable
control systems offer PROFIBUS-DP
master modules, and the high
transmission rates of up to 12 MBaud
ensure virtually real-time system
operation.

The protocol used by the PROFIBUS-DP
stations supports communication
between the complex, equal-priority
programmable controllers (masters).
Each station completes its
communication task within a defined
time frame.

In addition, straightforward, cyclic data
exchange is carried out for
communication between a master and
the simple peripheral devices (slaves)
assigned to it.

The PROFIBUS-DP achieves this using a
hybrid bus access control mechanism
comprising a central token passing
procedure between the active stations
(masters) and a central master-slave
procedure for exchanging data between
the active and passive stations.

Bus access control enables the following
system configurations to be
implemented:

Active Stations, master devices
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® Pure master-slave system

e Pure master-master system with token
passing

e A system combining both procedures

Graphic 1-4 shows an example with

3 master modules and 7 slaves.

The 3 master devices form alogical ring.
The MAC (medium access control)
monitors the token. It creates the token
in the ramp-up phase and monitors
whether just one token is really
circulating in the ring.

Each slave that communicates cyclically
via the PROFIBUS-DP is assigned a class
1 master. Cyclic data exchange is carried
out to the standard DP profile (DPVO).
A class 1 master is mainly used for
automation tasks. In addition to cyclic
data exchange, a class 1 master can also
establish an acyclic communication
connection to its slaves, which enables
it to use the extended slave
functionality.

A class 2 master is particularly suitable
for commissioning, diagnosis, and
visualization tasks. In addition to the
class 1 master, it is connected to the
PROFIBUS-DP and can access slaves and
exchange data using acyclic services
(providing the slaves allow this).

Acyclic data transmission is carried out
via DPV1. The existing PROFIBUS
standard has been extended to include
DPV1 with a number of additional
functions. This enables the slave to be
reparameterized during operation, for
example, and acyclic data transmission
to be carried out. DPV1 also allows data
to be read directly from the slave by a
class 2 master, even though this is still
logically connected to a class 1 master.
Both DPV1 and DP standard
transmission takes place across one line.

Acyclic data transmission can be used,
for example, when operator control and
monitoring systems, such as WinCC, or
configuration software, such as Switch
ES Power (see Chapter 5), are
implemented. The PC used with an
integrated PROFIBUS-DP interface card
then takes on the role of the class 2
master, from which the data records are
transmitted via DPV1 and new values
set if the tripping current value is
changed, for example. Cyclic data
exchange between the circuit-breaker
and the PLC, however, continues as
normal.

Ethernet

The Industrial Ethernet is a
high-performance cell network that
conforms to IEE 802.3 (ETHERNET). The
highly successful 10 Mbit/s technology,
which has been used for over a decade
now, and the new 100 Mbit/s
technology (Fast Ethernet to IEEE
802.3u) in conjunction with Switching
Full Duplex and Autosensing enable the
required network performance to be
adapted to different requirements. The
appropriate data rates are selected as
required here because complete
compatibility enables the technology to
be implemented on a step-by-step basis.

Used in 80% of networks, Ethernet is
currently the best of its kind in LAN
environments.

SIMATIC NET is based on this
tried-and-tested technology. Siemens
has supplied well over 500,000
connections all over the world in
frequently harsh industrial
environments with high EMC
requirements.

In addition, Internet technology opens
up considerable scope for worldwide
networking. With Industrial Ethernet,
SIMATIC NET provides a tool that can be
seamlessly integrated in the new media
landscape. The enormous potential
offered by intranets, extranets, and the
Internet, which are already available in
offices of all kinds, can also be
implemented in production and process
automation environments.

Unlike the PROFIBUS-DP, Ethernet does
not work according to a master-slave
principle. All the stations have equal
priority on the bus, which means that
any station can be the sender and/or
receiver. A sender can only send on the
bus if no other station is sending at that
point. This is made possible due to the
fact that the stations are always
"listening in" to find out whether any
messages are being sent to them or any
senders are currently active. If a sender
has started sending, it checks that the
message it has sent is not corrupt. If the
message is not changed, the send
operation continues.




If the sender detects that its data is
corrupt, another sender must have
already started sending data. In this
case, both senders abort their
respective send operations.

After a random time has elapsed, the
sender restarts the send operation.
This is known as CSMA/CD and, as a
"random" access procedure, does not
guarantee a response within a certain
time frame. This largely depends on the
bus load, which means that real-time
applications cannot yet be implemented
with Ethernet.

A number of options are available for
transmitting SENTRON circuit-breaker
data on the PROFIBUS-DP to the
Ethernet. Two methods using SIEMENS
components are described here:

Method 1:

A SIMATIC S7 controller is equipped
with a PROFIBUS-DP interface
(CPU-internal interface or modules with
communication processors) and an
Ethernet interface. The data
transmitted from the circuit-breaker via
the PROFIBUS-DP is "re-sorted" in
SIMATIC and communicated via
Ethernet. Possible Ethernet
communication processors for S7
include:

CP 343-1, CP 343-11T, CP 343-1 PN,

CP 443-1, and the CP 443-1 IT .

Method 2:

As a standalone component, the IE/PB
link provides a seamless transition
between Industrial Ethernet and the
PROFIBUS-DP. In this way, operator
control and monitoring systems, for
example, can easily access the
PROFIBUS-DP field devices by means of
data records being routed via the IE/PB
link.

For ordering information and other
network gateway options, refer to
Chapter 7 of the IK Pl catalog.

LON (Local Operating Network).

This bus system is based on VLSI
circuits, which control communication
between up to 32,385 network nodes.
The nodes are arranged in subnetworks,
each with a maximum of 64 stations.
Routers, which are also based on these
circuits (neuron chips), are responsible
for connecting the subnetworks. The
specifications are available from the
manufacturer, ECHELON.

Depending on the data rates, a wide
range of transmission media can be
used, including current leads, radio and
infrared channels, coaxial cables, and
optical fibers.

The LON bus is a highly distributed bus
system in which each field device
features integrated on-site intelligence.
LONs are mainly used for building
system automation and are often
implemented in the production
industry.

One disadvantage of gateways,
however, is that there is always an
additional time delay in the system
when data is passed from one bus
system to another. This is because the
data must be buffered on one side,
converted, and then output on the
other side. In addition, not all functions
provided by the PROFIBUS-DP can be
used when they are implemented on
the PROFIBUS-DP (e.g. event-driven
diagnostic messages).

One or more PROFIBUS-DP-capable
circuit-breakers can be integrated in an
existing LON bus system. For this
purpose, a gateway is required between
the two different bus systems, which
then makes it possible to communicate
with PROFIBUS-DP devices via the LON
bus.

Standalone operation is not possible
with the LONtoX gateway with the
HERMOS PROFIBUS
(www.hermos-informatik.de); a

SIMATIC S7 is always required on the
PROFIBUS side to prepare the data for
the gateway.

Modbus

Modbus is an open, serial
communications protocol based on a
master-slave architecture. Since it is
very easy to implement on any kind of
serial interface, it can be used in a wide
range of applications. Modbus
comprises a master and several slaves,
whereby communication is controlled
exclusively by the master. Modbus
features two basic communication
mechanisms:

e Question/answer (polling): The
master sends an inquiry to a station
and waits for a response.

e Broadcast: The master sends a
command to all the network stations,
which execute the command without
confirmation.

The messages enable process data
(input/output data) to be written and
read either individually or in groups.

The data can either be written in ASCII
or transmitted as a package in RTU
format. Modbus is used on a wide range
of transmission media, in particular, on
the RS485 physical bus characteristics, a
twisted, shielded two-wire cable with
terminating resistors (as with the
PROFIBUS-DP).

The Modbus protocol was originally
developed for networking control
systems, although it is often used for
connecting input/output modules too.
Due to the low transmission rate of max.
38.4 kBaud, Modbus is particularly
recommended for applications with a
low number of stations or low time
requirements.

A Modem Plus system interface with the
PROFIBUS-DP can be established by
connecting a communication module
(twisted pair) to the SIMATIC S7-300 or
S7-400.
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To operate the system, however, the
Modbus protocol must first be
implemented as a driver for the
communication module CP 341 or CP
441-2, and the gateway function then
implemented in the PLC itself.

This solution is not, however,
recommended due to the excessive
amount of time and effort involved.

Communication Structure of the
SENTRON Circuit-Breakers

The following diagram:

e provides an overview of the different
communication options available with
SENTRON circuit-breakers and their
modules

e illustrates the high level of system
flexibility, enabling new and
innovative ideas to be implemented...

...starting at the lowest level with
simple parameterization of the
circuit-breakers, to the field level with a
PLC and the Switch ES Power software
tool, through to connection to the
intranet/Internet, and the associated
potential for saving on power costs by
means of intelligent power
management.

The individual circuit-breakers and their
modules are described in the following
chapters.
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SENTRON WL
Introduction and Overview

The demands regarding communications capability, data transparency,
flexibility, and integration in power distribution systems are increasing all
the time. The SENTRON WL is the open-design circuit-breaker that fulfills

the requirements of the future today.

Brief Description of the characterized by the methods used to
SENTRON WL network circuit-breakers — both with
each other and other components. The
open circuit-breakers in the SENTRON
WL family have a lot more to offer: In the
future, it will be possible to carry out
diagnosis and maintenance procedures
remotely on the Internet. Operating
staff will be given immediate
information on system malfunctions or

Circuit-breakers today are no longer
simply devices for protecting plants,
transformers, generators, and motors.
Many users now require a complete
overview of the plant from a central
control room and round-the-clock
access to all available information.
Modern power distribution systems are

Gl PLC e.g. SIMATIC S7 PC with Switch ES Power
i Data collection and SENTRON WL/VL configuration
: processing and visualization tool using

PROFIBUS-DP

alarm signals. This is not just a vision of
the future, but reality.

Whether in the 3-pole or 4-pole version,
fixed-mounted or withdrawable, the
SENTRON WL circuit-breaker, which is
available in three different sizes, covers
the entire range from 250 A to 6300 A.
The devices are available with different
switching capacity classes, thereby
enabling short-circuit currents of up to
150 kA to be interrupted reliably. They
can be adapted to any system
conditions, which means that, if
required, a rating plug can be used to
adapt each circuit-breaker to the
appropriate rated current, for example.
This ensures that optimum protection is

Output device

e. g. notebook
Ethernet/ with browser
Intranet/ integrated

Internet

COM15

ZSS module

BSS

ETL
Metering

' function
BDA

BDA Plus

i
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BDA with a notebook or Ethernet/intranet/Internet.
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Digital output module
optocoupler

Digital output module
relay, configurable

Digital output module
optocoupler, configurable
Analog output module
Digital input module

The system architecture of the SENTRON WL with CubicleBUS enables simultaneous communication via the PROFIBUS-DP and




provided, even if changes have been
made in the system. The modules can
be replaced within seconds without the
need for the transformer to be changed.
A switchover between two different
parameter sets is also possible. This
function is particularly useful in the
event of a power failure when an
automatic switchover is made from
on-line to generator operation, a
process which can also involve all the
release conditions changing.

A wide range of locking systems are
available to improve reliability during
critical processes. All accessories, such
as auxiliary releases, motorized drives,
and communication systems, can be
retrofitted quickly and easily; this is
made all the easier since the accessories
are identical across the entire range.
The commitment to reducing the
overall number of parts results in fewer
parts to be ordered and lower storage
costs.

The core of each circuit-breaker is the
electronic trip unit (ETU). Several
versions are available to adapt the
protective, metering, and signaling
functions to the system requirements:
from simple overload and short-circuit
protection to trip units that can be
parameterized remotely and which
feature a wide range of metering and
signaling functions.

All circuit-breakers with type ETU45B,
ETU55B, and ETU76B trip units are
communications capable, and enable
additional components to be
integrated, which are networked
internally via the CubicleBUS.

To provide a SENTRON WL with trip unit
ETU15B, ETU25B, or ETU27B with
communications capability, the trip unit
must be replaced because it cannot be
connected to the CubicleBUS .

The circuit-breaker is connected to the
PROFIBUS-DP via the RS485 interface of
the COM15 module.

The breaker data adapter (see
Chapter 6) also supports higher-level
networking/communication
(intranet/Internet).

The CubicleBUS

The CubicleBUS, which connects all the
intelligent components within the
SENTRON WL and enables additional
external components to be connected
quickly and reliably, forms the backbone
of the standardized, modular
architecture of the SENTRON WL. The
CubicleBUS is already integrated in and
connected to all complete
circuit-breakers with the ETU458B,
ETUS5B, athntc‘l1 ETU768B trip units
(CubicleBUS).

The high level of system modularity
enables communication functions (e.g.
metering function) to be retrofitted at
any time. A SENTRON WL that is not yet
communications capable can be
upgraded (e.g. by exchanging ETU25B
for ETU45B with CubicleBUS ) quickly
and easily on site. All CubicleBUS
modules can access the existing source
data of the circuit-breaker directly,
thereby ensuring rapid access to
information and speedy responses to
events.

By connecting additional, external
modules to the CubicleBUS,
cost-effective solutions for automating
other devices in the cubicle can be
implemented.

Communications Capability of the
Electronic Trip Units (ETUs)

The electronic trip units ETU45B,
ETU55B, and ETU76B are all
communications capable. The
CubicleBUS is connected to the
circuit-breaker terminals X8:1 to X8:4.

Different versions of
communications-capable trip units are
available.

The front of the ETU45B is fitted with a
rotary coding switch for setting the
protection parameters. These can only
be read via the communication device.
The ETU45B can also be fitted with a
four-line display for the measured
values.

The ETU55B does not have a rotary
coding switch or a display. The
protection parameters can only be
changed via the PROFIBUS-DP or BDA.
They can only be changed using a
software tool, which is why the ETU55B
is known as a safety trip unit. The
protection parameters can be set both
remotely and on a step-by-step basis.

The ETU76B features a full-graphics
display with a clearly-structured,
key-driven menu. This not only enables
operators to display measured values,
status information, and maintenance
information, but also to read all the
existing parameters and make
password-protected changes.
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Basic functions ETU15B ETU25B ETU27B

Neutral conductor protection v
Function can be switched on or off v (per sliding-dolly switch)
Neutral conductor setting range Iy =1, x ... 0-1

Instantaneous short-circuit protection . . .
Function can be switched on or off - - -
Setting range ;=1 x ... 2-3-4-5-6-7-8 fixed for I; = 20 x I, max. 50 kA fixed for I; = 20 x I, max. 50 kA

NSE00888a

NSE00889

Parameter sets
Switchable

Communications
CubicleBUS integrated
Communication-capable via PROFIBUS-DP

LED display
Tripping unit active
Alarm
Internal release fault

ff L-release

S-release
I-release
N-release

NSE00890 G-release
G-alarm
Release via external signals
Communications

AN N N NN

[
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NSE00891




Basic functions ETU45B ETU55B ETU76B

Neutral conductor protection v v v
Function can be switched on or off v per sliding-dolly switch v (per Comm) v (per Menii/Comm)
Neutral conductor setting range Iy =1, x ... 0-0,5-1 0,5upto2 0,5upto2

Instantaneous short-circuit protection v v v
Function can be switched on or off v (per rotary coding switch) v (per Comm) v (per menu/Comm)
Setting range f;=1, x ... 1,5-2,2-3-4-6-8-10-12-0,8 x Ic-OFF 1,5 x I, bis 0,8 x I ¢ 1,5 x 1, bis 0,8 x I

Parameter sets
Switchable

Communication
CubicleBUS integrated
Communication-capable via PROFIBUS-DP

LED display
Tripping unit active
Alarm

Internal release fault
L-release

S-release

I-release

N-release

G-release v (only w. earth-fault prot. module) ~ v'(only w. earth-fault prot. module) ~ v/(only w. earth-fault prot. module)
G-alarm v (only w. earth-fault prot. module) ~ v/(only w. earth-fault prot. module) ~ v/(only w. earth-fault prot. module)
Release via external signals v v v

Communications v v v

AN N N N NN I\\

SNENENENENENEN
SENENENENENEN




Data Availability on the CubicleBUS  Again, the relevant property byte

All modules connected to the contains this information.

CubicleBUS can request data from The following table provides an
other modules via the bus and generate  overview of the internal CubicleBUS
data themselves that can be read by modulesmoduls and the data point
other modules. groups (collection of several data

Each data point in the comprehensive points) assigned to them.

SENTRON circuit-breaker datadictionary ~ See Chapter 7 data dictionary for a
can only be generated by a single detailed description of the individual
module - the data source. If this data data points.

source (module) exists, the data points

assigned to it also exist.

This information is described and
communicated in the property bytes.

If a data source (module) does not exist,
the data point does not exist either.

Data point group ETU as of BSS CcoM15 Metering Met. fct.
Data points with the same source ETU45B function Plus

Protection parameter set B (not for ETU45B)

Parameter for setpoints

Parameters for metering settings

Circuit-breaker position specifications

Alarms

Setpoint messages

Circuit-breaker temperature

3-phase currents

3-phase voltage

cos ¢

Harmonic analysis

Log book for events and trips




SENTRON WL

The PROFIBUS-DP COM15 Module and the BSS

The COM15 module enables the SENTRON WL circuit-breaker to exchange

data via the PROFIBUS-DP simultaneously with two masters. The COM15

module retrieves some of the key data on the status of the circuit-breaker

(circuit-breaker on/off, storage spring, available etc.) via the CubicleBUS

from the BSS (breaker status sensor). Both modules are, therefore, offered

together as a PROFIBUS-DP communication package (option F02).

PROFIBUS-DP Module COM15

The COM15 module for the SENTRON
WL enables the circuit-breaker to be
connected to the PROFIBUS-DP. It
supports the DP and DPV1 PROFIBUS
protocols, which means that it can
communicate with two masters
simultaneously. This makes it easier,
for example, to commission
parameterization and diagnostic tools
(e.g. Switch ES Power) and operator
control and monitoring systems

(e.g. WinCC) for the SENTRON WL.

If required, control/write access to the
circuit-breaker can, for safety reasons,
be locked using hardware and software
to prevent any switching operations
taking place via PROFIBUS
(manual/automatic operation) or
parameters from being changed, for
example.

All key events are assigned a time stamp
from the integrated clock to enable
operators to keep track of malfunctions.
A simple mechanism allows the clock to
be synchronized with the clock in the
automation system.

A temperature sensor integrated in the
COM15 module measures the
temperature in the switchgear cabinet.

Three integrated microswitches located
on the underside of the COM15 module
are used to detect the position of the
circuit-breaker (operating, test,
disconnected, and not present) and
read it via the PROFIBUS-DP. The
circuit-breaker can only be switched on
and off in the operating and test
position.

CubicleBUS
IN DFE'x\;rg'i: FreeE I:-'ref C_Ioie Qpe+n ouT
1\ o
AR
External I
-------------- 1112(/3][4||5|/6] 7|89
Internal [ | i I—.;_J | L;‘J i I_\._‘J

The text on the COM15 module shows the external pin configuration for
connecting the closing solenoid and the shunt trips, as well as the PROFIBUS write
protection function and the unassigned input/output.

Pin Configuration

The COM15 module is connected to the
auxiliary conductor plug-in system at
X7.

The electrical connections to the
circuit-breaker and the CubicleBUS
connection to the circuit-breaker-
internal CubicleBUS moduls (ETU,

BSS, metering function) must also be
established. This is achieved by
connecting the four lines brought out at
the rear of the COM15 module to the
auxiliary conductor plug-in system at X8.

Interface relays must be used if the
opening and closing solenoids are
designed for voltages higher than
24V DC.

Terminals X5:11 and X5:12 must be
used if the second auxiliary release
(F2, F3, F4) rather than the first
auxiliary release (F1) is used to switch
off the device via the PROFIBUS-DP.

The unassigned user output can be used
as required and must be connected in
the same way as a coupling device (see
Graph 2-4). It can be used, for example,
to activate the F7 solenoid for retrieving
the red tripped plunger if option K10
has been installed. As with Open and
Close, only voltages of up to 24 VDCare
permitted (note the polarity); coupling
devices must be used for higher
voltages.

The PROFIBUS line must be connected
to the 9-pole interface on the front of
the COM15 module. The CubicleBUS
connection for RJ45 plugs is located at
the rear and is used to connect the
external CubicleBUS modules. If no
external CubicleBUS module is
connected, the terminating resistor
supplied must be used as an RJ45 plug.

The unassigned user input can be
connected using a contact element with
the 24 V DC from pin 1 to transmit the
status of the contact element.

2-6




PROFIBUS Installation Guideline

The COM15 (and COM10) must be
assembled and connected to the
PROFIBUS as described in the PROFIBUS
Installation Guideline (Order No. 2.112
from the PROFIBUS User Organization WEJL%’L
www.profibus.com). One of the main

aspects therefor are the equipotential
bonding and shielding.

4

24V DC

gl

|
X8-4
X8-3
2
X8-1
00 3

X6-14
X6-13

X6-8
X6-7
|

X8-:

PROFIBUS Write Protection
(DPWriteEnable)

In real power distribution systems, write
access via PROFIBUS has to be locked
either temporarily or permanently.

The COM15 module features a
hardware input for this purpose. Pin 1
provides the 24 V DC supply, which can
be fed back to pin 2, for example,
(DPWriteEnable) via a contact element.

F1 Y1

If this input is not bridged (active
release), write access is not possible
(there are a number of exceptions here).

The following actions are blocked if the
input of the write protection function
has not been bridged:

¢ Switch on/off . 24VDC L N

o
e Reset the last trip

. K1 K2
e Change the protective parameters ;:l
e Change the parameters for the

extended protection function
. . O[N] O
(metering function) CoMT5 (SBJen KZ\ \m
=
R

e Change the communication
parameters |

-2
X8-1

—
o

e Settings of the metering options

¢ Reset maintenance information t

(counters)

X8-4
X8-3
X8

e Force the digital outputs (in the mask
Command module in Switch ES
Power)

e DPV1 start-up parameters from the
Switch ES Power Object Manager

F1 Y1

The following control functions are
available even if the write protection
function has not been bridged:

e Change and set the trigger functions
for the waveform buffer

e Read the content of the waveform
buffer

e Change the setpoint parameters



www.profibus.com

e Set/change the system time

e Change the free texts (comments,
system IDs)

e Reset the min./max. values
e Change the unassigned user output

The write protection function ensures
that all the required information can be
transmitted, but prevents any changes
to the status of the circuit-breaker.
Changes can only be made by the
operator of the power distribution
system.

Why does the write protection function
permit certain actions?

All actions that are not blocked are for
remote diagnosis only and do not have
any effect on the current status. Trips
and curves can, however, be diagnosed
more accurately, even using remote
methods.

Data Exchange via the COM15
Module

When the COM15 module is configured
to exchange data, it is important to note
that it is shipped as standard with the
PROFIBUS-DP address 126. This must be
changed during system configuration
(e.g. with the BDA, Switch ES Power, or
ETU76B display).

The COM15 module has two LEDs
(PROFIBUS and CubicleBUS) for
diagnostic purposes. These indicate the
operating state of the PROFIBUS-DP and
the CubicleBUS.

Two LEDs are used to determine
whether a CubicleBUS in the
circuit-breaker is operational. First, the
"COMM" LED on the trip unit must be
green, that is, the trip unit has
recognized at least one other
CubicleBUS module. In the worst case
scenario, this would only be the
metering function/metering function
Plus if the CubicleBUS was then
interrupted. Second, the CubicleBUS
LED on the COM15 module must be
taken into account. If this is lit with a
steady green light, a connection exists
from the COM15 module to at least the
metering function/metering function
Plus.

Rating Plug

I,= 1800 A

24V DC +

ERROR ,

Terminals

PROFIBUS LED
CubicleBUS LED

Communication LED
on the trip unit

Terminating resistor

CubicleBUS -




Off

Green

. No voltage on the COM15 module

PROFIBUS communication OK
Cyclic data transmission with class 1 master

Off . No CubicleBUS modules found

Green flashing

Operating position

Disconnected position

If both LEDs are green (steady light for
CubicleBUS on the COM15 module and
COMM on the trip unit), communication
is fully established between the trip unit
and the COM15 module.

Data is exchanged according to the
following principle: an up-to-date copy
of all SENTRON WL data (apart from the
waveform buffer) is always stored in the
COM15 module. A response to a data
query from the COM15 module to the
PROFIBUS-DP can, therefore, take just a
few milliseconds. Write data from the
PROFIBUS-DP is forwarded to the
appropriate addressee on the
CubicleBUS.

CubicleBUS module found, but no metering
function/metering function Plus or trip unit

Three microswitches located on the
underside of the COM15 module
determine the position of a
withdrawable circuit-breaker in the
guide frame, which is then
communicated via the COM15 module.
The positions are defined in Table 2-6.
When the circuit-breaker is moved, the
microswitch that has been actuated
must be released before the next key is
actuated. No microswitches are
actuated in the intervening period. As
far as communication is concerned, the
"old" state is communicated until a new
state is reached when the

circuit-breaker is moved (see Table 2-6).

There is no way of determining the
direction in which the circuit-breaker is
being moved once the "disconnected
position" microswitch has been
released.

When the circuit-breaker is pushed in,
the next key to be actuated is the "test
position”. The COM15 module
communicates "circuit-breaker not
present” until the "test position" key is
actuated. The diagnosis is delayed by 10
seconds to ensure that it is not triggered
when the circuit-breaker is being
positioned, despite the message
indicating that it is not present; in other
words, when the "disconnected
position"key is released, "circuit-breaker
not present” is communicated
immediately via the cyclic channel and
via the DPV1 data sets. The diagnostic
message is, however, delayed. If the
"test position" microswitch is actuated
before the 10 seconds have elapsed, no
diagnosis is triggered.

When the circuit-breaker is pulled out,
no further microswitchs are actuated.
"Circuit-breaker not present” is
communicated immediately on the
cyclic channel and in the DPV1 data sets.

With fixed-mounted circuit-breakers, a
heel plate is screwed to the COM15
module to transmit the operating
position.

The COM15 module features a built-in
temperature sensor, which, on account
of the fact that it is installed outside the
circuit-breaker, measures the
temperature in the cubicle.

It also contains a clock that provides a
time stamp for all events, such as
minimum and maximum measured
values, as well as warnings and trips.
Like the clock in the COM10 module of
the SENTRON VL (Chapter 3), it can be
synchronized via the PROFIBUS-DP.

Like the COM10 module, the COM15
module supports an automatic baud
rate search on the PROFIBUS-DP, which
means that the baud rate does not have
to be set.




Breaker Status Sensor (BSS)

BSS stands for "breaker status sensor”.
All microswitches that contain
information on the state of the
circuit-breaker are either fitted directly
to the BSS or connected to it. The BSS
makes this digital information available
on the CubicleBUS.

If the circuit-breaker-internal states on
the switchgear cubicle are to be
displayed or read via the PROFIBUS-DP,
for example, the BSS module and the
appropriate signaling switch must be
installed (if they are not already). The
circuit-breaker must be fitted with an
electronic trip unit of type ETU45B or
higher.

The BSS can also be retrofitted to the
SENTRON WL.

The BSS sets the following information:

e State of the storage spring

e Position of the main contacts
(on/off)

e Ready to switch on signal

e Tripped signaling switch on the trip
unit (connected to the red tripped
plunger)

e Signaling switch on the first auxiliary
release

e Signaling switch on the second
auxiliary release

e Temperature in the circuit-breaker (on
account of the installation location in
the circuit-breaker)

The BSS is already included in order
option Z=F02 (PROFIBUS-DP
communication).

If aBSSis required without PROFIBUS-DP
communication (e.g. for operating the
BDA), you can specify this when
ordering the circuit-breaker with option
Z=F01 or order it later as a spare part.

CubicleBUS to the metering function

or ETU

Tripped signaling switch
on ETU

Readyto __ —
switch on signal

Onloff position

Storage spring';:harged

Fig.
2-3

connected.

CubicleBUS to X:8
or terminating resistor

1st aux. release

This picture shows the BSS signaling contacts and how they have to be
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Metering Function and Metering Function Plus

The integrated metering function can be used with all trip units with a

CubicleBUS connection. It not only extends the range of protection

functions of the trip unit, but also provides additional warnings and

diagnostic options. With its comprehensive range of measured values, the

integrated SENTRON WL metering function is an excellent alternative to

external multi-function metering devices.

General

In addition to the current values
supplied by the trip unit, the metering
function provides all the measured
values in the power distribution system
required for Power Management
(voltage, power, and so on). With its

1
To voltage transformer

X8:5 to X8:8 i

Connection for optional
external N and G transforme

Fig.
2-4

extended protection function (e.g.
overvoltage), the metering function
also provides further options for
monitoring and protecting the
connected power distribution system.
The option of generating warnings if
definable setpoints are exceeded

Back of ETU

Metering
function

CubicleBUS
CubicleBUS

Connection for
circuit-breaker 1D
module

speeds up response to system
malfunctions or other exceptional
situations. As a result, the metering
function significantly increases system
availability.

The metering function is fitted to the
back of the trip unit (ETU), as shown in
Fig. 2-4. The trip unit and metering
function exchange all current data via a
high-speed synchronous interface. The
metering function provides all the
connected modules (e.g. the COM15
module or BDA) with the parameters for
the extended protection function, the
setpoints, measured value settings, and
the determined measured values via the
CubicleBUS so that they can be
processed further. Using the two
CubicleBUS connections, the metering
function is connected to the trip unit
and either the BSS or directly to
connection block X8. This depends on
the circuit-breaker configuration.

The metering function can be
implemented with all circuit-breakers
with ETU45B, ETU55B, and ETU76B. If
the metering function is ordered with
order code Z=F04 (metering function)
or Z=F05 (metering function Plus)
together with the circuit-breaker, it will
already be installed and ready for
operation. The metering function (and
metering function Plus) can be
retrofitted at any time if the
circuit-breaker is equipped with one of
the above-mentioned trip units. It is
simply screwed onto the trip unit and
the CubicleBUS lines are snapped in.

Caution: If retrofitted by the customer,
the metering function is not calibrated

with the trip unit; that is, the accuracy

of the specifications in Table 2-7 cannot
be ensured.




Metering function Plus

The metering function Plus extends the
range of metering functions to include
harmonic and waveform analysis.

Harmonic analysis

The metering function Plus senses the
prevailing current and voltage, saves
the measured values, and carries out a
fast Fourier transformation. The result
of this is the distribution of the
harmonics (in %) up to the 29th
harmonic. The calculated values are
made available via the CubicleBUS and
can be displayed via Switch ES Power
and the BDA (see Chapters 5 and 6).
They can also be saved as an
Excel-compatible *.csv file for
subsequent diagnosis. On the ETU76B
trip unit, the measured and calculated
values can also be displayed.

The harmonic analysis enables not only
the quality of the network to be
analyzed and logged, but also possible
reasons for malfunctions to be
diagnosed and then eliminated as a
precaution.

Waveform buffer

The metering function Plus features two
independent waveform buffers (A and
B). Each one has 8 channels, one each
for currents I 4, 15, I3, Iy, @and 1y, and
voltages U 1y, Uy, and U sy. Each
channel is sensed with a frequency of
1,649 kHz and the values are "pushed"
through a shift register (length: 1
second). The process of pushing data
through the shift register can be
aborted by a parameterizable trigger
event. Trigger events include trips,
warnings, and setpoint warnings so that
the voltage waveform, for example, can
be recorded in the event of
undervoltage tripping.

The trigger event can be set individually
for each waveform buffer. The point at
which the trigger event is to take place
in the waveform buffer can also be
defined. This setting can be used to set
the ratio of the pre-event history to the
post-event history. If the pre-trigger
event history is to be analyzed, the
position can be set to 80%. When the

1 Harmonics analysis

Cancel

¥ Curent

[ “Yaolage

Save

[ [0 %]

Fig.

2-5

i 'Waveform analysis

The metering function Plus analyzes the harmonics. This screenshot from the
Switch ES Power system shows how the analysis results are displayed.

Trigger wave A | Trip: Short time [5]

Trigger wave B |T[ip: Instantaneous [1)

Trigger & occurs

Start

Stap A |

Stop B

Recording. ..

j Frefrigger wave & |E0% =
j Pretrigger wave B m -

Trigger B occurs .

=3

Cancel

| Trigger-Timestamp Zoom Tirne:
|25. 07.2002 10:05:58 | J
L r r Zoom  Current: l—_|
= Waoltage: l—_|
CER|

2-6

The metering function Plus can record the current waveform. This can be
displayed and exported using Switch ES Power, for example. An | trip is shown

here.

2-12



event occurs, 0.8 seconds of pre-event
history and 0.2 seconds of post-event
history are available in the waveform
buffer, and an existing COM15 module
adds a time stamp to the trigger event.

Each waveform buffer stops
independently depending on the trigger
event and can be activated again once
the analysis is complete.

The large volume of analysis data
(approx. 25 kByte for each waveform)
can be downloaded and analyzed using
Switch ES Power, the BDA, and the
ETU768B display. Depending on the
program, a range of zoom options and
export functions are available.

Before data is downloaded, the required
channels should be selected, since it
takes approximately one minute to
download the data for each channel.
There are two reasons why it takes this
long: first, besides recording measured
values, calculating the harmonics, and
executing the extended protection
function, the metering function has a
number of higher-priority tasks to
complete acyclically; second, a large
volume of data is transmitted. A
progress bar in Switch ES Power and the
BDA displays the progress of the
download.

Voltage Transformer

For safety reasons, a voltage
transformer is used in conjunction with
the metering function and metering
function Plus. This prevents voltage
signals of up to 1 kV from reaching the
back of the ETU directly via the auxiliary
conductor connections.

The voltage transformer converts the
high primary voltage to a secondary
voltage of between 100V and 120V,
depending on the version.

The voltage transformer can be star or
delta-connected on the primary side.
On the secondary side, a star
connection is always used to connect it
to the auxiliary conductor plug-in
system (X8:5 to X8:8). See Graphic 2-5.

If the level of accuracy specified in the
following table is to be attained, a class
0.5 voltage transformer must be used.

secondary

X8:54¢——ae-

X8:64+—phe

X8:7«—CCe

X8:84—ne

primary
o A2
L1
o Al
— B2
L2
— B1
» 2
L3
— (1

The diagram illustrates how the voltage transformer is connected for operation
with a metering function. The transformer can be star or delta-connected on the

primary side.

The burden of the metering function is
27 kQ, which means that up to 6
metering functions can be connected
simultaneously to a voltage transformer
with an apparent power of 2.5 VA (pay
attention to the accuracy class and
length of connection cable!).

The accuracy of the voltage
measurement depends on the number
of metering functions connected per
voltage transformer:

e class 0,5 for 1 to 3 metering functions
e class 3 for 4 to 6 metering functions

This data applies to ambient
temperatures from 30°C to 50°C and a
primary voltage from 80% to 120% U,
for one year.

Maximal distance from voltage
transformer

The maximal distance between the
metering function and the voltage
transformer depends on the
cross-section of the cable and the
achieved accuracy class. On an assumed
cross-section of 1,5mm? the maximal
distance should not exceed 50m for
class 0,5 and 100m for class 3. In areas
with EMC exposure shielded cable must
be used.

Parameters for the settings of the
metering function

To calculate the measured values, the

voltage transformer data must be taken

into account and set in the metering

function. This data includes:

e Primary voltage of the voltage
transformer (factory setting: 400 V)

e Secondary voltage of the voltage
transformer (factory setting: 100 V)

e Connection type on the primary side
(factory setting: delta)

The following tools and functions are

available if the parameters have to be

changed:

e Switch ES Power

e BDA/BDA Plus

® ETU76B display

e Data set 129 via the PROFIBUS-DP




Value range Accuracy (direct order: circuit-breaker + trip unit
+ met. function or met. function Plus)’

Ground-fault current Ig (measure with external G transformer)  100...1200 A +5%

Neutral-point displacement voltages Uy, Ujon, Upsy 80...120% U, = 1%

Average value of neutral-point displ. voltages Uy .4 80...120% U, +1%

Total apparent power Sy, 13...24000 kVA +2%

Total active power S;ya -24000...24000 kVA = 3% (cos > 0.6)

Total reactive power Sy -20000...20000 kvar =+ 4% (cos$ > 0.6)

Power factors cosd,q -0.6...1...0.6 +=0.04

Demand of 3-phase current 30...8000 A +1%

Demand of 3-phase active power 13...8000 kW + 3% (cos¢ > 0.6)

Demand of 3-phase apparent power 13...8000 kVA +2%

Active energy in normal direction 1...10000 MWh +2%

Reactive energy in normal direction 1...10000 Mvarh + 4%

Frequency 15...440 Hz +0.1Hz

Phase unbalance for current and voltage 2...150% = 1%

Measured value

1.Accuracy is specified as follows: + (x%) from the upper limit of effective range + 2 LSD (Least Significant Digit)) for one year after calibration;
Usage of class 0,5 voltage transformer and three connected metering functions per transfomer at max.
Reference conditions:

Input current lmax = 1%

Input voltage U, = 1%

Frequency f=50Hz

Power factor cosd =1

Waveform Sine, total harmonic distortions< 5%; symmetrical load
Ambient temperature 35°C+ 5°C

Auxiliary supply DC 24V to DIN 19240 /EN 61131
Warm-up period 2 hours

Relative air humidity Up to 90%

External fields None

Metering range:

Current 0.2...1.2 lymax

Voltage 0.8...1.2 U, max




Parameter Setting range Possible delay

(Fismede-ee . feawm  feme |
Total harmonic distortion - current 5...50% 5..15s

(Flosuee-zee feaw  fme |
Undervoltage 100...1100 V 1..15s

(Ceieee . fmeeawy e |
Total harmonic distortion - voltage 5...50% 5..15s

Active power in normal direction 13...4000 kW 1...15s

Under frequency 40...70 Hz 1..15s

Parameter Setting range Possible delay

Over current - ground fault 30...10000 A 1..255s

Phase unbalance - current 5...50% 1...255s

Total harmonic distortion - current 5...50% 5...255s

Over voltage 200...1200 V 1..255s

Total harmonic distortion - voltage 5...50% 5...255s

Active power in normal direction 13...10000 kW 1...255s

Leading power factor 0...-0.99 1..255s

Demand - active power -10000...10000 kW 1..255s

Reactive power in normal direction 13...10000 kvar 1..255s

Demand - apparent power 13...10000 kVA 1..255s

Underfrequency 40...70 Hz 1..255s




SENTRON WL

Description of important functions/parameters for
communication with SENTRON WL

Thanks to their modular construction and manifold modules, the SENTRON

WL circuit-breakers offer a very large functionality scope which, by are, ex-

ceeds the realization of mere protective functions. This scope comprises,

among others, load management, threshold values and additional tripping

conditions of the extended protective function. Although the utilization of

these functions is also possible without the use of communications, their

benefits can only be fully exploited when used in communications appli-

cations.

Load Management

As of the ETU45B trip unit, the SENTRON
WL offers two current threshold values
for a local load management, the upper
threshold being that of load shedding,
the lower threshold being that of load

restore.

Important: An exceedance or shortfall
of these thresholds will never effect a
tripping action!

If, within a phase, the current exceeds
the set load shedding parameter, an
imminent load shedding warning event
will be generated. A ceasing load
shedding event will only be generated
when this threshold was fallen short of
during all three phases. The warning
messages are directly displayed as
warnings by the BDA and the Switch ES
Power and are signaled by a yellow
status window background in the main
overview. However, they are also stored

A
Warning Load shedding
T000A - - - - - -~ coming ~ - going -
800A +t, Parameter Load shedding 800A
600A—
Current of one phase
400A -
200A—— Parameter Load restore 200A
coming going
0A Warning Load restore T

Considering as example the function of load shedding and restore are explained
in this graphic. Its based on the assumption of a SENTRON WL with an overload
parameter of 1000 A.

in the event log where they are labeled
with a time stamp.

Note: The event log is only available
with the COM15!

The respective process for the load
restore threshold is reversed. If all three
phases fall short of the set parameter, an
imminent load absorption warning will
be generated. If only one of the three
currents exceeds the parameter's value,
a ceasing load restore event will be
generated.

In order to avoid such generation on the
basis of short-time current peaks and
valleys, they can be delayed by a delay
time t, which can be set to between 1s
and 15s.

The load management parameters can
be found in the parameter tree of the
BDA and the Switch ES Power, path
"Device Parameters - Breaker - Protective
Function -Additional".

For an automatic disconnection and
connection of components, the load
shedding/load restore signals are
available as outputs of the digital output
module, which are provided with a
rotary encoding switch. Also the
configurable output module can be set
in a way which assures that the outputs
output the load shedding and load
restore states.

Extended Protective Function

The extended protective function of the
metering function or the metering
function Plus adds further criteria to the
tripping criteria. If an additional tripping
condition stored in the extended
protective function is activated

(e.g. phase unbalance voltage > 8%),
this will always lead to a tripping event
which is initiated by the metering
function via the trip unit.

The options listed in table 2-8 can be
used as additional monitoring criteria.




Setpoints

Beside the load management option
(load shedding/load restore), the
metering function or the metering
function Plus offers a further option for
an automatic monitoring of operating
data and the generation of a warning
upon the exit of a normal state.

In general, the same monitoring
functions as for the extended protective
function are also available for the
setpoint values. However, the largest
difference lies within the fact that here,
the exceedance of a setpoint value will
never effect a tripping event.

This way, together with the extended
protective function, two thresholds can
be defined (e.g. for overvoltage). With
the lower setpoint, merely a warning
will be generated via the setpoint value
function (e.g. > 410 V), whereas, with a
further voltage increase, a tripping
event (e.g. > 430 V) will be effected.

Minimum for communicated
currents

Despite a very high degree of accuracy
with the current detection over a large
dynamic area, a breaker with a large
nominal current (e.g. 4000 A), will, with
an accuracy of 1%, be subjectto a
residual current in the lower area. This
may, among others, lead to the display
of a current flow of up to 40 A with the
breaker disconnected (main contacts
open), which will be transmitted via the
communications. In order to avoid this,
the "Minimum for communicated
currents” parameter offers the option of
setting all detected current values
smaller than this parameter to zero. In
the delivery state, this value is set to

50 A. This means that all values smaller
than 50 A are displayed as "0" on the
display, interpreted as "0" for internal
calculations (power) and also
transmitted as "0" via the
communications.

If this parameter is changed to "0", this

function is deactivated and all detected
current measuring values will be directly
used.

The respective parameter can be found
in the parameter tree of the BDA and the
Switch ES Power, path "Device
Parameters - Breaker - Metering
Settings".

Normal positive power flow
direction

The current direction of the energy
“flow" and the question, how much
energy has, up to now, "flown" into both
directions is of particular interest for tie
breaker applications. For a
determination thereof, it is important to
define a "normal direction". This
direction can either be "from top to
bottom" or "from bottom to top".

In dependence of the respective
direction, the measured real power is
either assigned to a positive polarity (in
normal direction) or a negative polarity
(against normal direction). In contrast,
the measured currents are always
assigned to a positive polarity!

With the energy, the transmitted energy
values are incorporated in two counters,
real energy and real energy against nor-
mal direction. The two energy counters
are not assigned to a polarity.

Event log:

Event and trip log

All events (except for tripping events)
are labeled with a time stamp and an
coming (+) or going (-) indication and
entered in the event log.

The event log has a depth of 10 events
and works like a Fifo memory (first in
first out), i.e. the last event is deleted
from the event log upon the occurrence
of a new event.

The tripping log is similar to the event
log, however, only the last 5 tripping
actions are labeled with a time stamp
and entered in the tripping log. In this
case, an coming or going message is
unnecessary.

Note: The event and the tripping log are
only available with the COM15 module!

I:I?.-"EE.-"EEIEIE 075608 - Setpu:unt THD vu:ultage :_I

EI.'-";"EE;"EI:IEIE EI? EE EIE | + Setpnlnt THD w:ultage
072242003 075302 | - Setpaint over frequency
07/22/2003 075258 | + Setpoint over frequency
0742242003 075253 | - Setpaoint under frequency
072242003 075244 | + Setpoint under fregquency
07/22/2003 07:52:14 |- Load shedding
072242003 075212 - Overload

07/22/2003 07:5210 + Load shedding
07/22/2003 075203 | + Overload

Trip log:
D?£22£2EIEIE 02:06:28 | Extended protective funu:tu:un _j
D?#EE#:ZEIEIS 0a:06: 28 | Heal POWET I r'u:urmal dlrectu:un
07/ 22/2003 08:05:48 | Earth fault
0742242003 08:04:52 | [5] zhart time delayed tip
07/ 2242003 08:02:56 | [L] Long time

In the event log the last 10 events on the CubicleBUS are listed. The trip log con-
tains the last 5 trip reasons. Both of them can be displayed with the BDA or
Switch ES Power.




SENTRON WL

External CubicleBUS Modules

By connecting additional, external modules to the CubicleBUS,

circuit-breaker-internal information can be displayed and data read from

the switchgear to the system. This enables cost-effective solutions to be

implemented for automating other devices in the switchgear.

General

External CubicleBUS modules enable
the SENTRON WL circuit-breaker to
communicate with secondary devicesin
the circuit-breaker cubicle. They can be
used, for example, to activate analog
displays, transmit circuit-breaker alarm
signals and tripping reasons, and read
additional control signals. One module
is also available for integrating
reduced-time discrimination control in
the event of a short-circuit.

Five different CubicleBUS modules can
output data from the CubicleBUS
system (four digital output modules and
one analog output module). A digital
input module can transmit data from
the switchgear cabinet to the
PROFIBUS-DP, and a ZSI module enables
zone selective interlocking among the
circuit-breakers.

Rotary coding switch

With the exception of the configurable
output module, all external CubicleBUS

2 0
1
D

2
D
1
2

In this example, the rotary
coding switch has been set to
function "0.2".

modules are configured using rotary
coding switches.

The arrow on the rotary coding switch
points to the function that is currently
active. With certain modules (e.g.
digital output modules), the group
selection (e.g. "1st Module" left;
highlighted) and then any other factors
(e.g. time delay) must be taken into
account. More information on this is

Test button

provided with the descriptions of the
individual modules.

Installation

The external CubicleBUS modules are
clipped onto a standard 35 mm DIN rail
on the panel. The lead for connecting
the first module to the circuit-breaker
must be no longer than 2 m.

Only the prefabricated lines, which are
either ordered separately or supplied,
must be used to connect the
CubicleBUS modules to each other and
to the circuit-breaker. These lines enable
the various components to
communicate and supply the
CubicleBUS modules with 24 V DC.

LED indicator

Rotary coding switch

X1: CubicleBUS
X2: CubicleBUS

X3: CubicleBUS

X5: Inputs/outputs

X4: Inputs/outputs

All external CubicleBUS modules have the same housing. The CubicleBUS can
be connected to X1 and X2 with an RJ45 plug or a terminal connection made to

X3. This depends on whether a COM15 module is available.




Power Supply

The CubicleBUS must be supplied with
24V DC across its entire length.
Terminals X8:3 and X8:4 or the 4-pole
plug for the external CubicleBUS
modules (X3) are available for this
purpose. As already mentioned, the
24V is conducted via the CubicleBUS
lines.

The power required for the 24 V DC
supply depends on the CubicleBUS
configuration. The technical data for
the external CubicleBUS modules is
provided in this chapter.

The control system (of the CubicleBUS)
must be connected to a fused power
supply, since the system voltage drops
to an unspecified value in the event of a
short-circuit.

Caution: Hotplugging of CubicleBUS
modules/cables is not permitted.

Maximum CubicleBUS
Configuration

The CubicleBUS can comprise up to
13 modules:
e Electronic trip unit (ETU)

e Metering function or metering
function Plus

® Breaker status sensor (BSS)
e COM15

* BDA or BDA Plus

e 7SI module

e Digital output module with switch
position to the left (1st module)

e Digital output module with switch
position to the right (2nd module)

e Digital configurable output module

e Digital input module with switch
position to the left

e Digital input module with switch
position to the right

® Analog output module with switch
position to the left (1st module)

¢ Analog output module with switch
position to the right (2nd module)

In practice, however, not all of the
modules are required.

X8 on circ. breaker CubicleBUS -lines

CubicleBUS -lines with RJ45 plugs

and the power supply connected to X3, as shown.

CubicleBUS Installation Guidelines

e Total length of the CubicleBUS lines:
max. 10 m

® Only the prefabricated lines must be
used to connect the CubicleBUS
modules.

e On the final module, the line must be
terminated with a 120Q terminating
resistor (supplied with each module).

e The lines must always be connected
from module to module. Spur lines are
not permitted.

e The power supply must be provided by
24V DC power supply unit with
standard-tolerance and the properties
described on page 2-31 and following.

e The ZSI module must be the first
external module to be connected.

Pin Configuration of the X3 on the
CubicleBUS Module

X3:1 24V DC ground

X3:2 CubicIeB!JS ' .
Communications line -
X3:3 CubicleBUS

Communications line +
X3:4 24V DC+

At X3, the CubicleBUS can
simply be supplied with 24 V
DC.

Terminating resistor Power supply

If external CubicleBUS modules are to be connected to the SENTRON WL and a COM15 module is not available, the first connec-
tion must be made with four wires. The CubicleBUS can then be connected with the supplied CubicleBUS lines with RJ45 plugs,




X8 on circ.-brk.  CubicleBUS lines COM15 CubicleBUS lines with RJ45 plugs Terminating resistor Power supply

If a COM15 module is available, the external CubicleBUS modules can be integrated in the system by connecting them to the
CubicleBUS lines supplied. The end of the CubicleBUS must be fitted with a terminating resistor. The power supply unit can
simply be connected via the X3 interface.

Fig.

e |f the BDA is connected to the front
DEVICE LED Meaning interface of the trip unit, the cable
must be no longer than 0.5 m.

Red . Internal fault in the CubicleBUS module
Yellow O CubicleBUS module in test mode LED Display
The LEDs on the external CubicleBUS
Green Q Module in operation modules enable straightforward
- module diagnosis and testing. As
Table e DEVICE LED indicates the state of the external CubicleBUS module explained in Tables 2-11 to 2-13, the
2-1 internal status and the communications
connection can be diagnosed to ensure
that they have been wired correctly.
CubicleBUS LED Meaning
Green Q Connection exists to a different CubicleBUS module
Off . No other CubicleBUS module detected

The CubicleBUS LEDs on the external CubicleBUS modules indicate whether

Tabl C . . ; .
2:-1_11)2e communication is taking place with other modules. This enables straightforward
diagnosis.
All other LEDs Meaning

On the input module, this indicates a high signal at the
corresponding input. With digital output modules, the

Yellow Q output is active and the contact closed. With analog output
modules, a yellow LED indicates that the full-scale deflection
value has been exceeded by 20%.

Off The LED is gray if none of the above-mentioned conditions is
. present
Table The LEDs indicate whether the outputs are set or the inputs are supplied with
213 24V DC and, therefore, have been activated.
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Testing the Digital Input and Output
Modules

The test must be performed prior to any
commissioning work to determine
whether the circuit-breaker and its
components function properly.

The test mode can be used to check that
the CubicleBUS modules function
properly. A distinction must be made
between the individual modules.

Actuating the "Test" key on the
CubicleBUS module once starts the test
mode, and all the inputs, outputs, and
associated LEDs are deactivated. The
DEVICE LED changes from green to
yellow.

If the LED is switched on, actuating the
"Test" key several times in quick
succession switches the corresponding
input or output on and off alternately.

With the input module, not only the
input LEDs but also the signals are
transmitted via the CubicleBUS and, if
connected, the PROFIBUS.

With the digital outputs, the LEDs and
the associated outputs are switched
through, thereby enabling the
connected devices to be checked.

The test mode of the analog output
module and the ZSI module is described
in the chapter on the appropriate
module.

The inputs on the input module,
outputs on the output module, the ZSI
input, and the ZSl output can be "forced"
via the BDA and Switch ES Power
communication system; in other words,
the test mode can be activated via the
communication system and the inputs
and outputs overwritten for test
purposes.

The system exits the test mode
automatically after 30 seconds if the
test key is not actuated or no changes
have been made via the communication
system.

The test scenarios for the analog output
module and ZSI are explained in the
descriptions.

Normal operation

oevice B B2 3
[leuniciesus 4 5 (6

Normal operating condition of the input/output module. The inputs/outputs
are either on or off depending on the wiring or after existing messages.

| pevice [ 2 B3
[ Jeubictesus 4 )5 [6

Actuate the "Test" key

Actuating once selects input or output 1, as indicated by the green LED 1. The
output can then be switched on or off, and the on or off signal of the input can
be transmitted by actuating the "Test" key quickly (1 s).

After a pause of more
than 2 s, actuate the
"Test" key.

| Jpevice B Bz 3
[leubiciesus 4 (s e

Input or output 3 selected. With input modules, the presence of 24 V DC at the
corresponding input is simulated and transmitted via the CubicleBUS .

After a pause of more
than 2 s, actuate the
"Test" key.

| pevice [ 2 03
[ Jeubictesus [ [ )5 [6

Input or output 5 selected. The selected input or output can be tested by
quickly actuating the "Test" key.

After a pause of more
than 2 s, actuate the
"Test" key.

| pevice [ 2 I3
[euvicesus [T4 [ [Te

exits test mode.

Overall LED test. If the "Test" key is not actuated within 5 seconds, the system




Digital Input Module

Functional description

The digital input module enables up to
sixadditional binary signals (24 V DC) to
be connected. Signals, such as the state
of a Buchholz relay, the open/closed
signal from the switchgear cabinet door,
or a signal indicating that a predefined
temperature has been exceeded, can be
transmitted directly via the PROFIBUS-DP
and processed at field bus level.

The status of an MCCB that is not
directly communications capable or a
switch-disconnector can also be
transmitted on the PROFIBUS-DP. In
conjunction with the configurable
output module, these protection
devices can also be connected to
provide a cost-effective alternative to
other solutions with additional
PROFIBUS-DP input/output modules.

A total of 6 inputs are available in the
"Profibus input” switch position. Six
inputs are also available if the rotary
coding switch is in the "Parameter
switch" position, although the first
input causes the active parameter set to
switch over. If the connected ETU does
not have two parameter sets (e.g.
ETU45B), this input can also be used
without any restrictions.

Functional description of the parameter
set switchover

The trip units ETU55B and ETU76B have
two different parameter sets for the
protection function. This function is
particularly important in the event of a
power failure when an automatic
switchover is made from on-line to
generator operation, a process which
may involve all the release conditions
changing.

The PROFIBUS-DP communication

system, the BDA, the ETU76B display, or
the digital input module can be used to
switch between the two parameter sets.

For this purpose, the first module input
is used in the "Parameter Switch"
position on the rotary coding switch. If a
"1" signal is detected (LED on input 1 is
yellow), the switchover to parameter set
Bis communicated to the trip unit. If the
input signal switches back to "0", the
switchover to parameter set A is
communicated and the LED oninput 1is
extinguished.

Since the CubicleBUS is event
controlled, trip unit ETU55B or ETU76B
switches over to the other parameter set
when a swichover request is issued via
the CubicleBUS.

This means that if a switchover is made
to parameter set B via the BDA, for

Operating voltage on the CubicleBUS min./max. (V)

19.2/28.8

No. of floating channels per digital input module 6

Current input per input for a "1" signal (mA)

7.5

Current input per input for a "0" signal (mA)

0

Power loss min./max. (W)

0.72/0.94

Weight (kg)

example, even though the input on the
digital input module is set to "0"
(parameter set A), the active parameter
setin the trip unit switches to parameter
set B. A switchover event to parameter
set Ais not initiated on the CubicleBUS
until the input on the digital input
module is set first to "1" and then back
to "0".

A maximum of two digital input
modules can be operated
simultaneously on one CubicleBUS :
one as a module with the "Profibus
input" position and the other as
"Parameter switch".




Digital Output Module
with Rotary Coding Switch

The digital output module can be used
to output six items of binary
information on the state of the
circuit-breaker (warnings and trips) to
external signaling units (light, alarm
horn), or to switch off specific system
components (frequency converters).

The load shedding and load restoring
signals enable a load to be switched on
or off automatically depending on the
work load of the circuit-breaker. This is
the first step towards efficient energy
management.

The digital output module is available in
two versions. The "optocoupler” version
features "electronic relays”, which can
only be used as make contacts. The
current carrying capacity of an outputis
150 mA, and the maximum voltage is
24 V DC. Only direct voltage can be
switched. The "relay" version, however,
uses a changeover contact with a
maximum load of 12 A. Voltages of up
to 230 V and alternating voltage are

possible. The relay contacts are floating.

The module is configured using a rotary
coding switch, which not only selects
one of the two output module versions,

but also sets the appropriate delay time.

Operating voltage on the CubicleBUS min./max. (V)

Current input from the CubicleBUS min./max. (mA) relay

Switch position to the left

If the rotary coding switch is positioned
to the left, outputs 1 to 6 are assigned
the following event signals:

¢ 1: Trip as a result of overload (L)

e 2: Short-time-delayed short-circuit
trip (S)

¢ 3: Instantaneous short-circuit trip (1)

¢ 4: Ground-fault trip (G)

e 5: Ground-fault alarm signal

e 6: Trip as a result of overload in the
neutral conductor (N)

Switch position to the right

If the rotary coding switch is positioned
to the right, the 6 outputs are
automatically assigned the following
functions:

¢ 1: Leading overload trip signal
(delay time O's)

e 2: Trip unit fault (ETU)

¢ 3: Load shedding

® 4: Load restore

e 5: Temperature alarm

e 6: Current phase unbalance

19.2/28.8

291250

Max. current for optocoupler output with 24 V DC (mA) 100

Max. current for one relay output with 24 V DC (A) 2,7

Power loss min./max. (W)

Weight (kg) optocoupler/relay

0.74/5.4

0.223/0.321

Delay time

As well as assigning the outputs, the
rotary coding switch can be used to set
an additional delay time. Available
timesare0,0.2s,0.55s,1s,and 2s.
These can be used, for example, to
suppress events that only last a short
time and not output them until they
have been present for a long period of
time (e.g. phase unbalance).
Irrespective of the delay time that has
been set, the signal for the leading
overload trip, which can be used to
prematurely switch off and protect
connected frequency converters, is
always instantaneous.

A maximum of two digital output
modules with rotary coding switches
can be operated simultaneously on one
CubicleBUS . To this end, they must be
configured once in the operating mode
with the switch position to the left and
once with the switch position to the
right.

The LEDs display the current state of the
6 outputs. If the LED is off, the
corresponding output is not set. If the
LED is yellow, the output is active.




Digital Configurable Output
Module

The digital configurable output module
also has six outputs. Like the digital
output module with the rotary coding
switch, it is available with optocoupler
and relay outputs.

Unlike the modules with the rotary
coding switch, however, the outputs are
assigned using a software tool rather
than a selector switch. Switch ES Power
and the BDA are used as configuration
software. Both tools feature a separate
node - 'Config. Output Module' - in the
navigation tree, which enables the
outputs to be assigned the events in the
table opposite using drop-down fields.

The first three module outputs can be
assigned up to six events, which are
ORed with the output. This triggers, for
example, a type of group signal when
the circuit-breaker is either in an
overload excitation state or a phase
unbalance warning is present.

The last three outputs can only be
assigned one of the events directly.

Configuration events include status
signals, warnings, tripped signals,
setpoint violation signals, waveform
buffer triggers, the active parameter
set, and bits that can be addressed
directly via PROFIBUS.

The module outputs can be set directly
via the PROFIBUS-DP (e.g. from a PLC)
using the PROFIBUS-DP bits, which are
transmitted to byte position 13 via data
set 69. Switchgear that is not directly
communications capable can be
integrated in a communications system
in conjunction with the digital input
module.

The status can be read via the input
module, which means that a motorized
drive could be switched on or off via the
digital configurable output module.
Many other applications are, however,
also possible.

Unlike the digital output module with
the rotary coding switch, a time delay
cannot be added to the event. A
setpoint can be output with a delay via
the digital configurable output module,

Status

Trips

Active parameter set

Circuit-breaker on

Storage spring charged

Group warning

PROFIBUS write protection active

Overload

Load shedding

Ground-fault alarm

ETU fault

Overload (L)

Instantaneous short-circuit (1)

Overload in neutral conductor

Phase unbalance - voltage

Over frequency

Over voltage

Active power in reverse direction

Total harmonic distortion - voltage

PROFIBUS bit 1

PROFIBUS bit 3

PROFIBUS bit 5

Parameter set A active




for example, if the setpoint itself is
already delayed.

Like the digital output module with the
rotary coding switch, this module also
indicates the status of the outputs via
the labelled LEDs.

Attention: Please do not power off the
configurable output module after
changing the configuration via BDA or
Switch ES Power in the following 15
seconds. It could result in a red DEVICE
led and all outputs will be deactived.

Over current

Over current - ground fault

Phase unbalance - voltage

Under voltage

Total harmonic distortion - current

Crest factor

Setpoints
Under frequency

Active power in normal direction

Apparent power

Reactive power in reverse direction

Power factor lagging

Demand - reactive power

Waveform buffer A

Operating voltage on the CubicleBUS min./max. (V) 19.2/28.8

6

No. of floating channels per digital output module (optocoupler
outputs are non-floating)

Max. curr. f. 6 outp. together for relay outp. w. 24VDC/250VAC/250VDC  10/10/2,5 (A)

Max. no. of modules on one CubicleBUS 1

Dimensions W/H/D (mm) 70/86/95

Temperature range (°C)




Analog Output Module

The analog output module can be used
to output the most important measured
values issued via the CubicleBUS to
analog indicators (e.g. moving-coil
instruments) in the switchgear cubicle
door. Each analog output module has
four channels for this purpose. The
signals are available at two physical
interfaces: a 4...20 mAanda0...10V
interface.

The measured values can be picked off
as 0...10 V via the X4 connector on the
CubicleBUS module (the 4...20 mA
interface is available at X5). Both output
forms are always active at the same
time.

The measured values, which are output
via the four channels, are selected using
a rotary coding switch. The output
forms I, U, P, f, and cos ¢ are available.
Up to two analog output modules can
be operated on one CubicleBUS. The
selection panel on the rotary coding
switch is divided vertically. If the switch
is set to a value on the left, the module
is automatically addressed as module 1.
If a second module exists, it must be set
to a value on the right. This is the only
way to ensure that two analog output
modules can operate simultaneously.

All types of moving-coil instrument with
an internal resistance of more than

20 kQ (as a voltage output) and
between 50 Q and 250 Q (as a current
output) can be used as an indicator.

The LEDs for the channels are yellow if
the current value exceeds the full-scale
deflection by 20% (with U, I, and P),
cos¢ is greater than 0.8, or the
frequency greater than 45 Hz.

Switch position “I"

In switch position "I", the measured
current values are output linearly:
AO1: Current in phase I

AO02: Current in phase I,

AO03: Current in phase | 3

AO04: Current in the neutral conductor
Since the circuit-breaker can be
designed for different rated currents,
the full-scale value must be scaled
automatically and the maximum output
value of the analog output module

interpreted. The value of the rating plug
currently implemented must be used for
this purpose.

The maximum value is calculated by
multiplying the value of the rating plug
by 1.2 and then rounding the result up
to the nearest 100.

Example: With a rating plug of 1600 A,
the full-scale value of the moving-coil
instrument must be 2000A (1600 x 1.2
=1920 -> 2000 A). In other words,
0V/4mA = 0A, 10 V/20 mA = 2000 A.

Switch position "U"

When the rotary coding switch is in
switch position "U", the following
voltages are applied to the four analog
outputs:

AO1: Phase-to-phase voltage U4,
AO02: Phase-to-phase voltage U, 53
AO03: Phase-to-phase voltage U, 3,

AO4: Phase voltage U 1y

In most cases, the phase-to-phase
voltage is output at the switchgear
cubicle doors. This is why the first three
channels are assigned these measured
values. If the voltage is required
between a phase and the neutral
conductor, this is available via output
four.

The full-scale deflection for the
moving-coil instrument is calculated by
multiplying the rated voltage of the
network (primary voltage of the voltage
transformer) by 1.1 and then rounding
the result up to the nearest 50.

Example: If the rated voltage of the
network is 400 V, the full-scale value is
450V

(400Vx1.1=440V->450V).

Switch position "P"

If the rotary coding switch is set to
position "P", the power measured values
are output via the four channels:

AO1: Active power phase P,

A02: Active power phase P,

AO03: Active power phase P 3

AO4: Total apparent power Sgeg

The full-scale deflection of the active
power in each phase is calculated by
multiplying the value of the rating plug
by the rated voltage of the network. The
full-scale deflection value is then

classified in a value range, as shown in
the table below.

Before the full-scale deflection can be
determined from the table, the
calculated value must be multiplied by
3 for the total apparent power and the
total active power (position f).

Example: Iz = 1600 A, rated voltage =
400 V; -> full-scale deflection =
1,000,000 W

Switch position "f"

Since it can generally be assumed that
the frequency will be the same across
the three phases in all the networks,
switch position "f"is used to provide a
general overview by outputting the
most important measured values (with
the exception of the current values). In
conjunction with another module in
position "I", all the most important
measured values can be displayed in
this way.

Power value ranges [W/VA]

From To FSD
0 50,000 50,000
50,000 100,000 100,000
100,000 200,000 200,000
200,000 300,000 300,000
300,000 500,000 500,000
500,000 1,000,000 1,000,000
1,000,000 2,000,000 2,000,000
2,000,000 3,000,000 3,000,000
3,000,000 5,000,000 5,000,000
5,000,000 10,000,000 10,000,000
10,000,000 20,000,000 20,000,000
20,000,000 ©0 30,000,000
Table After multiplicatl:on, the

220 full-scale deflection of the power

is sorted into value ranges.

AO01: Network frequency

A02: Mean value of the phase-to-phase
voltages

AO03: Total active power

A04: Mean value of the power factors

The scale for displaying the frequency

must range from 45 Hz to 65 Hz. This

enables the standard frequencies in
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countries where IEC and UL standards
apply to be displayed.

Example: 45 Hz=0V/4 mAand 65 Hz=
10 VI20 mA.

The scalings of the other measured
values can be read in the appropriate
switch positions.

Switch position "cos ¢"

The following measured values are
output in switch position "cos¢":

AO1: Power factor cos ¢, 4

AO2: Power factor cos ¢,

AO03: Power factor cos ¢, 3

A04: Phase unbalance - current (%)
The power factors are displayed from
0.7 (leading) (= 0 V/4 mA) through 1
(=5VI12 mA) to 0.7 (lagging)
(=10VI20 mA). The phase unbalance of
the three currents is displayed from 0%
(0 VI4 mA) to 50% (10 VI20 mA).

Ensure that the polarity is correct during
connection.

Test function

The test mode is started by actuating
the "TEST" key and indicated by the
yellow DEVICE LED. Although the
measured values continue to be
updated in the test mode, they are not
output at their respective channels.

e The test mode is started by actuating
the "TEST" key.

e Actuating the "TEST" key again selects
output 1, which is indicated by LED
AO1. The test output signal is output.
For currents, voltages, and power
rating values, this is equivalent to the
full-scale value, with cos ¢ 1 and with
a frequency of 55 Hz.

e Actuating the key again selects
output 2, which is indicated by LED
AQ2. This automatically deletes the
value at output 1 and sets the value at
output 2.

® By repeating the above steps, the
wiring and scaling of all four outputs
can be checked one after the other.

e Selecting output AO4 and actuating
the "TEST" key activates all four LEDs,
but does not output an output.
Actuating the key again selects output
1 again.

Max. no. of modules on one CubicleBUS

Dimensions W/H/D (mm)

Temperature range (°C)

e If the "TEST" key is not actuated within
30 seconds after an output has been
selected, the system exits the test
mode automatically and returns to the
standard operating mode. The values,
which are constantly updated in the
background, are then output at the
outputs again.

Operating voltage on the CubicleBUS min./max. (V)

Internal resistance of moving-coil instrument - min./max. voltage

19.2/28.8

20 kQ/00

2

70/86/95

-20/60




ZSI Module

To use the ZSI function with the
SENTRON WL circuit-breaker, the
external CubicleBUS ZSI module must
be implemented.

The zone selective interlocking (ZSI)
module provides the complete range of
selectivity with the extremely short
delay time of t;;=50 ms, irrespective of
the number of grading levels and the
location of the short-circuit in the
distribution system. Its benefits become
even more apparent the higher the
number of grading levels in large
systems and the longer the resulting
delay times for standard time grading.

By shortening the break time, the ZSI
module significantly reduces stress and
damage in the event of a short-circuitin
the switchgear.

Operating principle

If the ZSI module is used in a
distribution system comprising several
grading levels, each circuit-breaker
affected by a short-circuit interrogates
the circuit-breaker directly downstream
of it to ascertain whether the
short-circuit also occurred in the next
grading level below:

e |f the short-circuit did occur in the
downstream grading level, the
upstream circuit-breaker delays
tripping to ensure that the
circuit-breaker directly upstream of
the short-circuit has enough time to
interrupt the short-circuit.

e If the circuit-breakers in the down-
stream grading level do not report a
short-circuit, the short-circuit
occurred between the two grading
levels in question. In this case, one of
the two upstream circuit-breakers
interrupts the short-circuit once the

programmed delay time of t,¢ of 50
ms has elapsed.

Example as illustrated in Graphic 2-7

This shows a section of a power
distribution system that has been fitted
with the ZSI module.

Short-circuit at 3:

Circuit-breakers -Q5, -Q3, and -Q1
establish that a short-circuit has
occurred. -Q5 blocks -Q3 by means of
the ZSlIsignal and, as a result, -Q1 too so
that they do not trip in 50 ms. Since -Q5
does not receive a blocking signal from
a subordinate circuit-breaker, it itself is
responsible for interrupting the
short-circuit as quickly as possible. If this
does not take place because, for
example, the circuit-breaker is no longer
operational due to an overcurrent, -Q3,
as a backup, trips after the
time-discriminating response time of
150 ms.

x4 309
SENTRON WL H40+
-Q1 N507
t.=300ms 60 |
1
xa 30 é X4 3
SENTRON WL HAO0T SENTRON WL 5 40—
-Q2 N50= -Q3 BhE
t=200ms 60— +=150ms 60—
%
x4 307 x4 30—
SENTRON WL 40O SENTRON WL RAOT
_Q4 _N5 — 'QS —N5 —1>
t.=60ms 6 t,=80ms 60>
34

This graphic illustrates the operating principle of the ZSI function using an example in a power distribution system. It is also a
connection diagram that shows how the ZSI module must be wired.
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Short-circuit at 2:

-Q1 and -Q3 establish that a
short-circuit has occurred; -Q5 does not.
For this reason, -Q3 does not receive a
blocking signal from -Q5, but provides a
blocking signal for-Q1. This information
tells -Q3 that it is closest to the
short-circuit and trips with a delay of tg
=50 ms instead of t,y = 150 ms.

Time saved = 100 ms.

Short-circuit at 1:

Only -Q1 establishes that a short-circuit
has occurred and does not receive a
blocking signal from a subordinate
grading level. For this reason, it trips
after t;q; = 50 ms. Time saved = 250 ms.

The ZSI function can be used for
short-circuits between the phases (S),
with respect to ground (G), or for both
simultaneously (S+G). The operating
mode is set using the rotary coding
switch. If the switch is in the "OFF"
position, the ZSl is deactivated.

The ZSI module also provides the
blocking signal for the medium-voltage
level.

The hardware design of the ZSI module
is compatible with 3WN6.

If a coupling switch is used in the power
distribution system, this can also be
equipped with the ZSI function and
integrated in the overall concept.

Up to 8 circuit-breakers can be
connected to ZSI IN, and up to 20 to ZSI
OUT.

The ZSI module must always be the
first external CubicleBUS module to be
connected to the COM15 module

or to X8.

Test function

The outputs are set (that is, a blocking
signal is sent to other circuit-breakers)
when the rotary coding switch is set to
"TEST".

Actuating the "TEST" key switches the
ZS| module to test mode, which is
indicated by the yellow DEVICE LED.
The inputs and outputs are selected in
the same way as the digital input/output
modules. When the ZSI module input is
selected, the input can be toggled
internally by actuating and releasing the
TEST key. When the outputs are
selected, the outputs can be toggled by
actuating and releasing the TEST key.
This enables the wiring to be checked.

Active inputs and outputs are indicated
by a yellow LED.

The ZSlI signal should be transmitted via
a signal lead twisted in pairs with a
cross-section of at least 0.75 mm?Z, and
no more than 400 m long.
Recommended lead type:

Siemens shielded measuring and
control lead LSYCY (2 x 0.75 mm?2)

Operating voltage on the CubicleBUS min./max. (V) 19.2/28.8

Automatic output reset after no more than... 3s

Shortest time blocking signal can be present at the outputs MV

Max. no. of circuit-breakers connectable to ZSI IN 20
Max. no. of modules on one CubicleBUS 1

Power loss min./typ./max. (W) 0.8/1.76

Weight (kg)




Xa 30— x4 30— 40—
SENTRON WL 40— SENTRON WL 5 40— 3WN6 S50—
-Q1 N : -Q2 Mg : -Q3 Q6 :
t=300ms 6 t=300ms 6 t=300ms 7
Xa 30 40
SENTRON WL HA0T 3WN6 850"
-Q4 Ns50— -Q5 SR 60—
t=200ms 60— t=150ms 70—
X4 30— X4 30—
SENTRON WL 5 40— SENTRON WL 5 40—
-Q1 N5~ -Q2 Ns5o—~
t=300ms 60 t,=300ms 60"
Xa 30 x4 30
SENTRON WL HA0T SENTRON WL HA0T
-Q4 N50o—= -Q5 N 50—
t=200ms 60— t=200ms 60—

This diagram consists of two parts: the top half is a connection diagram, which also shows how the ZSI function must be

connected to 3WN6 with several supplies and outgoing circuits. The bottom half shows the circuitry when a coupling switch is
used.
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SENTRON WL

External power consumption of a SENTRON WL breaker

integrated

with CubicleBUS

The SENTRON WL circuit-breakers with CubicleBUS are designed to also

enable an internal and external communication when the main contacts

are open. It is therefore required to connect an external power supply.

Within this context, the current demand varies in dependence of the

extension degree/options.

General information

The converters of the SENTRON WL
circuit-breakers consist of two compon-
ents. The Rogowski coils deliver the
current values, the energy converters
provide the releases with energy. With
breakers without additional external

The energy from the converters is
sufficient to not only activate the
protective functions of the ETU45B trip
unit, but also to activate the four-line
display. Merely the background
illumination requires auxiliary energy.
If the CubicleBUS has been connected

The full graphical display of the ETU76B
requires more energy for its operation
than can be supplied by the energy
converter. Therefore, the display of the
ETU76B only functions when an
external CubicleBUS supply voltage
has been connected. The protective
functions are not affected hereby!

If more CubicleBUS components than
the mere trip unit are applied within a
SENTRON WL circuit-breaker, the
breaker must be connected to an
external 24 V DC auxiliary voltage.

The CubicleBUS consists of four wires,
two for the communications and two
for the 24 V DC power supply. The

to a 24 V DC voltage supply, the display
of the ETU45B is fed with energy from
this voltage.

CubicleBUS is connected to the
external terminal X8:1 to X8:4.

supply, the releases are already
activated and monitor the energy
distribution at values of 80 A with sizes
1and 2 and at values of 150 A with size 3.

# of modules  Max. continuous Max. peak inrush

. per current obtained current for each
e el [Meeties CubicleBUS from the module from the
CubicleBUS CubicleBUS

Trip unit ETU55B 120 mA 2000 mA

Metering function or Metering function Plus 120 mA 120 mA

COM15 PROFIBUS communication module 125 mA 280 mA

Digital output module with rotary coding switch, relay output 180 mA 125 mA

Digital output module configurable, relay output 180 mA 125 mA

Analog output module 110 mA 800 mA

BDA or BDA Plus 250 mA 350 mA




ted to X8:3 and the ground of the .
Max. continuous
current

2Ato5A up to 20 A for 350 ms SITOP Power 5 6EP1333-2AA00

24 V DC voltage supply must be connec- Max. peak inrush current  Type Order No.

ted to X8:4.

In order to select the correct voltage
supply, two aspects must be especially
focused on.

e First, the maximum continuous
current which the CubicleBUS
modules draw from the CubicleBUS
supply must be calculated.

e As the second measurand, the peak
inrush current of all modules must be
calculated. The power supply must be
capable of bearing the maximum peak
inrush current for a period of 100 ms.

A power supply must be selected in
accordance with these two
characteristic values. Of course, also
several SENTRON WL circuit-breakers
can be connected to a power supply. For
this purpose, however, the total of the
continuous currents and starting
currents must be considered. The
respective power supplies can be
selected from the Siemens SITOP Power
product range.

Example:

A breaker consists of an ETU45B, a BSS,
a COM15, a metering function and an
output module with relay contacts.

The maximum continuous current
amounts to 585 mA, the maximum star-
ting current amounts to 2635 mA. This
means that a SITOP Power 2 is sufficient
for the power supply.







SENTRON VL

Brief Description of the SENTRON VL

Connection via the PROFIBUS-DP COM10 Module

Connection via the SIMOCODE-DP




SENTRON VL
Brief Description

Thanks to their compact design, the SENTRON VL160X to VL1600 range of

circuit-breakers fulfill the stringent requirements of modern electrical

distribution systems. They are available with thermo-magnetic

overcurrent trip units (16 A to 630 A) and electronic overcurrent trip units

(63 Ato 1600 A). Depending on the variety of data required, the SENTRON

VL can be connected to the PROFIBUS-DP via the COM10 module or the

SIMOCODE-DP.

Brief Description of the SENTRON VL

The basic version of the SENTRON VL is
designed for fixed-mounted
applications. With the right assembly

kit, however, it can easily be converted
for plug-in or withdrawable
applications. Available in 3 and 4-pole
versions, the SENTRON VL

e o L

PLC (e.g. SIMATIC S7)s
Data entry and '
processing

Ethernet _
Intranet @
Internet -

BDA
BDA Plus

SENTRON VL
with LCD ETU

the PROFIBUS-DP

Output device
(e.g. notebook with
browser)

PC.

PC with Switch ES Power
Parameterization tool via

circuit-breakers are ideally suited for
plant, motor, or generator protection
applications, and can be used in starter
combinations or as non-automatic
circuit-breakers.

The SENTRON VL can be connected to
the PROFIBUS-DP via the PROFIBUS-DP
COM10 module or the SIMOCODE-DP.
Using the BDA or BDA Plus (breaker data
adapter), higher-level communication is
also possible (Ethernet / intranet /
Internet). Both networking types are
extremely easy to implement.

A wide range of locking systems are
available to improve reliability during
critical processes. All accessories, such

The SENTRON VL system architecture supports communication with a notebook, the Ethernet, intranet, or Internet via both the
PROFIBUS-DP and breaker data adapter. A joint PROFIBUS / SENTRON WL profile enables them to share programs in a PLC or on a




as auxiliary trip units, motorized
operating mechanisms, and
communication systems, can be
retrofitted quickly and easily.

Overview of Accessories

A wide range of accessories are
available for the SENTRON VL
circuit-breakers.

These include:

e External accessories (e.g. overcurrent
trip units, PROFIBUS-DP COM10
module, front rotary drives). External
accessories are fitted outside the
SENTRON VL.

® Internal accessories

(e.g. alarm switches, shunt trips).
Internal accessories are fitted inside
the SENTRON VL under the front panel
in compartments, which means that
they do not need any extra space. The
compartments are located on the left
and right next to the toggle. Note that
certain internal accessories can only

10

be fitted in certain compartments
(see "Installing Components in the

Accessory Compartments").

The following diagram provides an
overview of the accessories:

1.

el

0 0 N o WU

Withdrawable/plug-in socket
Plug-in side components
Interphase barriers

Flared front busbar connection
pieces

Straight busbars

Round cable terminal for Al/Cu
Box terminal for Cu

Extended terminal cover

Standard terminal cover

10. Cover frame for door cutout

11. Motorized operating mechanism

with storage spring

12. Front rotary drive

13. Extended front rotary drive

14.
15.
16.
17

18.
19
20.

21

SENTRON VL circuit-breaker
Internal accessories

ETU

. Thermo-magnetic overcurrent trip

unit

RCD module

. Rear terminals (strip and round)

PROFIBUS-DP COM10
communication module

. Hand-held test device for ETUs

3-2



Trip Unit Properties With the ETUs, the SIMOCODE-DP is

With the right accessories, all of the required for the PROFIBUS-DP
SENTRON VL trip units can be made connection.

communications capable. They may, The LCD ETUs, however, can be )
however, be equipped differently connected to the PROFIBUS-DP via the

(display, for example), or feature SIMOCODE-DP or PRO.FIBUS.-DP CF)M1 0
different setting options for the module. The COM10 is easier to install,

protection parameters (rotary coding has more functions, and is more flexible
switch, keyboard, software). than the SIMOCODE-DP.
The table below shows the protection

The thermo-magnetic overcurrent trip ‘ ) ! A
functions of the different trip units and

units can be used for rated currents of
between 16 A and 630 A. their setting ranges.
Communication with a SENTRON VL via

the PROFIBUS-DP using

thermo-magnetic overcurrent trip units

is only possible via the SIMOCODE-DP.

The ETUs and LCD ETUs are suitable for
rated currents of between 63 A and
1600 A. The ETUs differ from the LCD
ETUs in that settings for the operating
current, delay time, and so on, must still
be made using the rotary coding switch.
On a SENTRON VL with an LCD ETU,
however, the settings are made via a
user-friendly menu-assisted display,
which also shows the current values
(e.g. individual phase currents) during

operation.
Version Thermo- Electronic Electronic with LCD

magnetic

Overload protection (L)

Short-time delay short-circuit 1.5-10 1.5-10 1.5-10 1.5-10 1.5-10
protection (S)

Instantaneous short-circuit 1.25-11 1.25-11 1.25-11 1.25-11 1.25-11
protection (1)

Thermal memory

Communications capable with
SIMOCODE-DP




Installing Components in the
Accessory Compartments

Two accessory compartments, which
can be used to integrate additional
components, are located under the
charcoal gray cover in the middle of the
SENTRON VL circuit-breakers. Available
accessories include shunt trip units,
undervoltage trip units, as well as
auxiliary and alarm switches.

Shunt trip units

Shunt trip units are used to trip
circuit-breakers remotely. The shunt trip
unit coil is designed for short-time
operation. A coil trip device is installed
internally.

Undervoltage trip units

The circuit-breaker cannot be closed
until a voltage has been applied to the
undervoltage trip unit. If no voltage has
been applied but the circuit-breaker is
closed, no-load operations occur. These
should be avoided because they can
shorten the service life of the
circuit-breaker.

Auxiliary switches

Auxiliary switches are used to report the
ON/OFF positions.

Alarm switches

Alarm switches report the mechanical
position TRIPPED, which is reached
when the circuit-breaker has been
tripped as a result of an overcurrent

FIT ¥ T
] ru f—————————— |
N dthpole | EXX: I
ceessory * Left accessory * | Right accessory
compartment compartment compartment
— i s
VL160X Max | f Max [MaX [] Max. |V
VL1 3HS 3HS 1AS 3HS |7 as
Max. Max.
VL160 Max. Max. Max.
2 HS + | ag— 2HS+
L2 3 HS 3HS 1AS [:l 3HS 1AS
Mazx. Max.
VL250 Max. Max. Max.
2 HS +|— 2HS+
VL3 3 HS 3HS 1AS [:l 3HS 1AS
Mazx.
VL400 Max. Max. Max.
VL4 3HS 3Hg |2H8+ [ IHS
Mazx.
VLG30 Max. Wax. EYS
VL5 AHS aHs (215 + [ AHS
2AS
Mai.
VL2800 Max. Max. Max.
W16 4HS ans (256 [ 4HS
Mazx.
VL1250 Max. Max. Max.
L7 4 HS aps 28 0 4HS
2AS z
Mazx. &
VL1600 Max. Max. Manx. B
= 2HS + p
VL8 4 HS 4 HS 5AS [:I 4 HS |2
Shunt trip or underoltage
- I::I/ release o )
VL1B0X with RCD: o .
Left accessory compartment I:IS one :u:gh:r-; __:—.\f.wt-,h TMOor 1 NG
is equipped with tripping solencid AS one alarm switch 1 NOor 1 NC
jr =
VL180MNL 250 with electronic overcurrent Maximum & switching elemants (HS)
release (ETU or LCD ETU): per circuit-breaker VL160X to VL400
Left accessory compartment o Maximum & switching elemants (HS)
is equipped with tripping solencid par circuit-breaker VLG30 to VL1600

Options for equipping the individual accessory compartments

(e.g. overload or short circuit). They are
also activated, however, if the
circuit-breaker has been tripped by a
shunt trip unit or undervoltage trip unit.

Installing Components in
Circuit-Breakers VL160 to VL250

The compartment on the left contains
the tripping solenoid with the ON/OFF
signaling contacts. The ON/OFF
signaling contacts are connected
directly to the LCD ETU. The
compartment on the right must contain
an alarm switch, which must be
connected directly to the COM10. It
reports that the switch is in the
"Tripped" position.

Note

The compartment on the right cannot
be equipped with other components
(e.g. undervoltage trip units)!

If the SENTRON VL is to be
communications capable and equipped
with a shunt or undervoltage trip unit,
two options are available:

e Generate the "Tripped"” state using the
PLC software rather than the alarm
switch. If the cause of the last trip is
reset when the circuit-breaker is
closed via communication or when
the ON state is detected, a subsequent
new entry of the tripping reason in the
status information in the cyclic
message and a simultaneous OFF
message indicate that a trip has
occurred.

e Use a four-pole circuit-breaker, which
has an extra compartment for the
alarm switch.

Circuit-breakers as of VL400

The LCD ETU contains the tripping
solenoid. Two wires are routed to the
compartment on the left, where an
auxiliary switch must be installed to
report the ON/OFF positions via the LCD
ETU. The required alarm switch can also
be installed here: it must be connected
directly to the COM10 and reports that
the switch is in the "Tripped" position.
The alarm switch can also be installed in
the compartment on the right.




Determining the Current in the
Neutral Conductor and with
Respect to Earth

The earth fault trip unit (G) detects fault
currents, which flow through earth and
could start fires in the system. Graded
selectivity can be assigned to several
circuit-breakers connected in series by
means of the definable delay time. The
following metering methods can be
used to detect neutral conductor and
earth fault currents:

Vectorial current summation
Earth fault detection in symmetrically
loaded systems

The three phase currents are analysed
using vectorial current summation.

] L1

[
L3

L . .

PE
NSK-1022

1

Earth fault detection in asymmetrically
loaded systems

The neutral conductor current is
measured directly. With 3-pole
circuit-breakers, it is analysed for earth
fault protection only; with 4-pole
circuit-breakers, it is also analysed for
neutral conductor overload protection.

The overcurrent trip unit uses vectorial
current summation to calculate the
earth fault current of the three phase
currents and neutral conductor current.

3-pole circuit-breakers, current
transformer in the neutral conductor

] L1
L. -
B . - N

5

With 4-pole circuit-breakers, the fourth
current transformer for the neutral
conductor is installed internally.

NSK-1023

Direct Earth Fault Current Detection
via a Current Transformer in the
Earthed Neutral Point of the
Transformer

The current transformer is installed
directly in the earthed neutral point of
the transformer.

3-pole circuit-breakers, current
transformer in the earthed neutral point
of the transformer

T6 ¢

PE

NSK-1021



COM10 vs. SIMOCODE-DP

To transmit data from the SENTRON VL
circuit-breaker via the PROFIBUS-DP, you
can use either the COM10 or the
SIMOCODE-DP. The variants differ with
regard to the quantity of data that can
be processed, flexibility, time and effort
involved in installation, and cost.

Commands:

® Switch on/off (in conjunction with
motorized operating mechanism)

* Delete alarm and trip memory

e Delete min./max. measured values

e Delete maintenance information

Event signals:

* Tripped signal

o Tripped signals with trip reason,
operating current, and time stamp

o Alarm signal (e.g. overload)

® Alarm signals with time stamp
(e.g. overload, current phase
asymmetry, etc.)

® Setpoint value with time stamp
(e.g. phase currents)

Parameter values:
e Read / write LCD ETU
e SIMOCODE-DP set values

Device identification data

® Trip unit type: LSIG

® 3/4-pole circuit-breaker

e Current sensor rating

® Trip unit serial number

® Software version of trip unitand COM10

Short-time grading control function

Connection via the COM10 module

The COM10 module is connected to the
LCD ETU of the SENTRON VL. All the
available data (see table below) is read
from the trip unit via this connection
and made available by means of the
bus. In this option, the SENTRON VL
communicates directly with the

v
\/

v v v
v v
v v
v v
v v

SNENENENEN
SNENENENEN

PROFIBUS-DP. The mechanical position
of the main contacts must be connected
to the COM10 separately via an alarm
switch to receive a tripped signal. The
SENTRON VL circuit-breaker must be
equipped with an LCD ETU so that it can
be connected to the COM10.

Connection via the SIMOCODE-DP

In this option, the SENTRON VL
communicates indirectly with the
PROFIBUS-DP. There is no direct
communication with the trip unit.

The maximum current is determined by
means of the transformer integrated in
the SIMOCODE-DP and transmitted as a
percentage of the current setting. The
circuit-breaker states are applied to the
PROFIBUS-DP by means of the auxiliary
and alarm switches via the SIMOCODE-DP
inputs. The SIMOCODE-DP outputs can
be used to close or open the circuit-
breaker via an optional motorized
operating mechanism.

Connection via the BDA

The BDA is connected directly to the LCD
ETU. All the trip unit data and, if
available, certain COM10 data, is
transmitted to the BDA. An additional
BDA power supply is required, which
also supplies the LCD ETU.

The circuit-breaker data and the
software required for displaying it are
transmitted from the BDA to the PC.

A JAVA-equipped browser is sufficient
for displaying the SENTRON VL data
and, if necessary, setting parameters. A
null modem cable is used to connect the
BDA to the PC; with the BDA Plus, an
Ethernet interface is also available for
providing direct access to the BDA from
the Ethernet, intranet, or Internet.

Chapter 6 contains a detailed
description of the BDA and BDA Plus.




SENTRON VL

Connection via the PROFIBUS-DP COM10 Module

The COM10 module enables the SENTRON VL circuit-breaker to exchange

data via the PROFIBUS-DP simultaneously with two masters. This makes it

easier, for example, to commission parameterization and diagnostic tools

(e.g. Switch ES Power) and operator control and monitoring systems

(e.g. WinCC) for the SENTRON VL.

Data Exchange with the COM10

The COM10 module forthe SENTRON VL
enables the circuit-breaker to be
connected to the PROFIBUS-DP. Since it
supports the DP and DPV1 PROFIBUS
protocols, it can communicate with two
masters simultaneously. This makes it
easier, for example, to commission
parameterization and diagnostic tools
(e.g. Switch ES Power).

Once configured and started, the
COM10 communicates with the class 1
PROFIBUS master via the cyclic
message. This contains three basic
types with variable contents. Larger
data blocks (data records) can also be
requested from the user program

(PC and/or PLC) as required. The
pre-assignments in the base types
enable quick and easy access/
commissioning, while a high level of

SIEMENS COM10

flexibility ensures that requirements for
more complex systems can be fulfilled.
The common PROFIBUS/SENTRON WL
profile is described in Chapter 4; the
data records are listed in Chapter 7
(Data dictionary).

A hardware pin enables control/write
access to the circuit-breaker via
hardware or software to be locked for
safety reasons, thereby preventing any
switching operations from taking place
via PROFIBUS-DP (manuallautomatic
operation) or parameters from being
changed, for example.

All key events are assigned a time stamp
by the integrated clock to enable
operators to keep track of any
malfunctions. A simple mechanism is
available for synchronizing the clock
with the clock in the automation
system.

Terminals

PROFIBUS

§ SENTROM VL

LCD ETU
connection

¥ PROFIBUS

PROFIBUS-DP
connection

B Ccomio sTATUS

LEDs
SENTRON VL
PROFIBUS
COM10 STATUS

Fig.

3.1  connections and LEDs

.!l-: 15
3VLI000-8AR00

Terminals

Front view of the PROFIBUS-DP COM10 module of the SENTRON VL showing the

The short-time grading control function
(ZS1) is implemented in the COM10 and
is compatible with the SENTRON WL and
3WN6/3WN1.

Setting the PROFIBUS Address for
the COM10

When you configure the COM10
module to exchange data, note that it is
shipped as standard with the
PROFIBUS-DP address 126. This must be
changed during system configuration
(e.g. with the BDA, Switch ES Power, or
on the LCD of the ETU).

Changing the COM10 module address
(SENTRON VL) using the LCD menu

The PROFIBUS-DP address of the COM10
module can also be read and changed
locally using the LCD ETU menu of the
SENTRON VL. To do so, open the menu
from the current display by pressing ESC
and then ENTER. Use the Up/Down keys
to select the "Change setpoints" option
and then "Com change address".

You can then use the Up/Down keys to
set and confirm the address.

Other methods of changing the
PROFIBUS address are described in
Chapter 4.

Pin Configuration

The COM10 must be supplied with
24V DC for it to operate. This voltage is
applied to terminals X14.9/X14.10
(earth) and X14.11/X14.12 (+), and
conducted via the communications line
to the LCD ETU. This ensures that the
trip unit is in operation even when the

- =

You can set the address using
the LCD ETU menu of the
SENTRON VL circuit-breaker.

Fig.
3-2




SENTRON VL with LCD ETU

ZS| connections

X14
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This graphic shows in principle how to connect the COM10 to SENTRON VL incl. the PROFIBUS write protection DPWriteEnable.
In addition to the communcation cable two wires are necessary to receive the information of the mechanical TRIP indication

provided by an alarm switch.

main contacts are open and that the
LCD menu is available. Without this
supply, the LCD ETU would not be able
to communicate diagnostic information,
such as the reason for the last trip, if it
were not equipped with its own supply.

The alarm switch, which is fitted in one
of the SENTRON VL compartments and
reports the mechanical tripped signal to
the COM10, is connected to terminals
X14.15 and X14.16.

PROFIBUS Installation Guideline

The COM10 must be assembled and
connected to the PROFIBUS as described
in the PROFIBUS Installation Guideline
(Order No. 2.112 from the PROFIBUS
User Organization www.profibus.com).
One of the main aspects therefor are the
equipotential bonding and shielding.

PROFIBUS-DP Write Protection
(DPWriteEnable)

In real power distribution systems, write
access via PROFIBUS has to be locked
either temporarily or permanently.

The remote access method can be used
to set the PROFIBUS-DP address and trip
unit values. Inputs X14.17 and X14.18
(DPWriteEnable) on the COM10 must be
bridged or closed via a circuit-breaker.
If not, settings cannot be written to the
COM10 of LCD ETU, and the motorized
operating mechanism cannot be
operated via the PROFIBUS-DP.

When the COM10 is supplied with 24 V
DC, it also supplies the LCD ETU, even if
itis not current carrying. In this way, the
LCD ETU can be adjusted without
switching the system on.

Communication Connection to the
LCD ETU

The diagram on the following page
shows you how to establish the
communication connection from the
COM10 to the SENTRON VL with the
LCD ETU.
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VL400 — VL1600 ONLY

The micro switch for the on/off position in the VL400 up to
VL1600 is not integrated in the maglatch like it used to be for
blue bleu azul | blu | bidfarge the breakers up to VL250.

Deutsch | English | Francais| Espanol | ltaliano | Norsk

To get this on/off information an auxilary switch must be
placed in the left pocket und connected with the blue stri-
pes.

Depending on the frame size an alarm switch (for the me-
chanical trip position) must be mounted in the right pocket
(up to VL250) or in the left pocket (from VL400) and
connected with the COM10.

Details can be found in the assembly instructions of the
i CoM10.

Ex:VL160 - VL250

H - To:COM10
5o | B —XC X14.15
AY X14.16

®)
;
1 -

Deutsch | English | Francais| Espariol |ltaliano | Norsk

blau blue bleu azul blu | bléfarge
VL630 - VL1600 ONLY
Ex:VL400 O @ @ O
O C/ 1\l ]
_,_|_,_\_ | m 4':'7
= = TTM u'_L_ ‘ _<O To: COM10
- To: COM10 ﬁ_: B X14.15
BEE %_ Ll X1a.16
2 dJ: - - X14.16 . .
S 2 ' - ===
O@ V—\l—| O Q L
1.0 Nm 1.0 Nm

This graphic explains how to connect the auxilary switch for indicating the ON/OFF position for the VL400 up to the VL1600. This
switch is integrated in the maglatch in the left pocket in case of smaller frame sizes.




3VL9 0008AQ10 for:
* VL400
* VL630
* VL800

3VL9 0008AQ30 for:
e VL160

e VL250

e VL1250

* VL1600

Extension cable
3VL9 0008AQ20

Field bus cable for the
PROFIBUS-DP with 9-pole
SUB-D socket on the COM10

Different plugs must be used depending on the SENTRON VL circuit-breaker. The plugs are provided with every COM10 set. If
required, the communication line can be lengthened using the extension cable.




Connecting the Motorized
Operating Mechanism (Optional)

If the circuit-breaker is also to be closed
or opened via the bus, the electric
motorized operating mechanism with
storage spring is required.

Note:

The contact between X14.17 and
X14.18 must be closed before the
remote function can be used. Without
this bridge, the SENTRON VL cannot be
closed or opened via the PROFIBUS-DP.

Note:

To enable switching via the
PROFIBUS-DP, the motorized operating
mechanism must be in automatic
mode.

For more information on installing the
motorized operating mechanism,
refer to the appropriate installation
instructions.

Motor COM10 extern
L2- X20.1 oV
S2A X20.2 X14.20
S2B X20.3 X14.21
L1+ X20.4 X14.22
PE X20.5 GND

Connecting the motorized
operating mechanism

Technical data of the COM10

Operating voltage min./max. 18/30
)

Current Input incl. connected 110
LCD ETU on 24 V DC (mA)

Power loss min./max. (W) 1,514,1
Temerature range min./max. (°C) -20/75

The table lists the necessary
technical data to select a compa-
tible power supply.

| L
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24V ov DC
X20.3 X20.2
L1+ © X20.4
L1l- Qe——X20.1
GND Qg X20.5

Fig.
3-3

Connection diagram for the COM10 and the motorized operating mechanism.

[
SIEMENS

Ue (V) lcules(KA) In=

50/60H
ol

R &
ON/DISCHARGED L

a

If the SENTRON VL is to be connected via the COM10, the motorized operating
mechanism must be in AUTO mode.




COM10 LED Indicators

Three LEDs (SENTRON VL, PROFIBUS,
and COM10 STATUS) located on the
front panel of the COM10 indicate
whether the COM10 is ready for
operation and data is being exchanged.
Users can read these LEDs to determine
the operating states, which are
explained in the table opposite.

COM10 Module: Short-Time
Grading Control Function (ZSI)

ZSI (zone selective interlocking)
provides the complete range of
selectivity with an extremely short delay
time of max. 100 ms, irrespective of the
number of grading levels and the
location of the short-circuit in the
distribution system.

Its benefits become even more
apparent the higher the number of
grading levels in large systems and the
longer the resulting delay times for
standard time grading.

By shortening the break time, the ZSI
module significantly reduces stress and
damage in the event of a short-circuitin
the switchgear.

Operating principle

If the ZSI module is used in a
distribution system comprising several
grading levels, each circuit-breaker
affected by a short-circuit interrogates
the circuit-breaker directly downstream
of it to ascertain whether the
short-circuit also occurred in the next
grading level below:

e |f the short-circuit did occur in the
downstream grading level, the
upstream circuit-breaker delays
tripping to ensure that the
circuit-breaker directly upstream of
the short-circuit has enough time to
interrupt the short-circuit.

e |f the circuit-breakers in the
downstream grading level do not
report a short-circuit, the short-circuit
occurred between the two grading
levels in question. In this case, one of
the two upstream circuit-breakers
interrupts the short-circuit once the
programmed delay time of t,g; of 100
ms has elapsed.

Off . No voltage on the COM10

Communication established with the SENTRON
VL

Green

Off . No voltage on the COM10

PROFIBUS communication OK
Cyclic data transmission with class 1 master

Green

Off . No voltage on the COM10

Green flashing

- Internal self-test completed successfully

* When the ZSI function is used, the ZSI
output (ZSI OUT) on the COM10 must
be connected to a ZSl input (ZSI IN) on

e Option 2:
Level 3 is set to "only ZSI-OUT"; at
levels 1 and 2, "ZSI IN&OUT" mode is

the COM10 of the next highest used.

grading level. e Option 3:
The ZSI function can be structured in The same settings as in options 1 and
one of three different ways: 2 apply here.
e Option 1:

Option 1 shows the circuit-breakersat e

the lowest level (level 3) with the
COM10, which are connected via the
ZSl terminals. At level 3, "only
ZSI-OUT" is set in the LCD ETUs. By
ORing the individual signals and
setting "only ZSI-OUT", a ZSI signal
that occurs at level 3 is forwarded to
the next highest level. At levels 1 and
2, the LCD ETUs are set to "ZSlI
IN&OUT".

e No more than one line can be
connected to each ZSl input on the
COM10. A maximum of three
additional signals from other COM10
modules can be detected by each
COM10. The connection between the
ZSl interfaces is established using a
twisted pair lead, which must be no
longer than 10 meters.

¢ With the SENTRON VL, the ZSI only
functions up to the maximum




short-circuit current of the permissible value, the circuit-breaker
circuit-breaker affected by the is tripped immediately.

short-circuit. If the short-circuit

current exceeds the maximum

J

bocooooomooooos

L

Twisted pair

max. 10 m T

Option 1 Option 3

The three different methods for connecting the COM10 ZSI- function




SENTRON VL
Connection via the SIMOCODE-DP

Another method of transmitting SENTRON VL data to the PROFIBUS is to

connect it to a SIMOCODE-DP. The volume of data involved with this

method is much smaller, since no direct connection to the trip unit exists.

For this reason, however, it can also be used for the ETU and

thermo-magnetic trip unit.

L1 L2 L3
Tx20:2
SENTRON VL
R W W eagaadaadacaa. .e M
ks ;
| : 20.1 LL-
\ ~Ls X20.4 L2+
X20.5 GND
Ix20.3
z.B.
230V AC
24V 0V DC
I—I O Qe Qe
Al A2 T1 T2 1 2 3 4 5
SIMOCODE-DP
@ Ready
@ Bus
@ Gen. Fault
6 7 8 9 10 11 B A PE
L2 + i

M

Circuit diagram for connecting the SENTRON VL to the SIMOCODE-DP motor
protection and control device.

Connection to the SIMOCODE-DP

In this option, the SENTRON VL
communicates indirectly with the
PROFIBUS-DP. There is no direct
communication with the trip unit.

The maximum current is determined by
means of the transformer integrated in
the SIMOCODE-DP and transmitted as a
percentage of the current setting. The
circuit-breaker states are applied to the
PROFIBUS-DP by means of the auxiliary
switches (ON/OFF) and alarm switches
(tripped) via the SIMOCODE-DP inputs.
The SIMOCODE-DP outputs can be used
to close or open the circuit-breaker via a
motorized operating mechanism
(optional).

The SIMOCODE-DP is only available up
to 800A. If a higher-rating SENTRON VL
is to be connected, an additional current
transformer must be used. To measure
the current, the SIMOCODE-DP must be
installed in the main circuits, which,
when compared with the COM10
solution, is a disadvantage because
more space is required and the wiring is
more complex.

The inputs and outputs, as well as the
maximum phase current, are assigned
using the Win-Simocode-DP software.
A predefined parameter file can be
downloaded from

http://www4.ad.siemens.de/csinfollive
link.exe

For more information on the
PROFIBUS-DP configuration of the
SIMOCODE-DP, refer to the
SIMOCODE-DP manual

(order no.: 3UF57-00-0AA00-0).
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PROFIBUS Communication with
SENTRON WL and SENTRON VL

How to integrate the circuit breakers into plc”s

PROFIBUS Profile for the SENTRON circuit breaker
Data transmission via DPV1
Diagnostic

Programming samples




PROFIBUS-DP Communication with

SENTRON WL and SENTRON VL

Integration into an Automation System

A wide range of options are available for integrating SENTRON
circuit-breakers in automation systems. Newcomers to the system will,

in particular, appreciate the straightforward and quick start-up options,
while professional users will find that the flexible mechanisms meet all
their requirements. In addition, a joint profile (data transmission type and
content) for SENTRON WL and SENTRON VL enables identical programs to

be used at the automation and PC level.

module for the SENTRON WL and the
COM10 module for the SENTRON VL.
Both modules act as interfaces between

Communication Options

The previous chapters provided a brief
description of the PROFIBUS-DP COM15

the circuit-breakers and the information
environment. In this respect, the
COM15 and COM10 modules behave in
exactly the same way as far as the
PROFIBUS-DP is concerned. One
advantage of this is that a joint device
master file (GSD) can be used for
integration in PROFIBUS-DP systems for
all circuit-breakers from 16 Ato 6300 A.
A distinction cannot and does not have
to be drawn. Of course, with an
identical PROFIBUS-DP profile, the
circuit-breaker that is addressed can be
accurately identified (e.g. device
description, order number, inspection
date, and so on).

Connection as

standard DP slave

Configuration with
GSD file and
master-specific tool

Communication
— with the PLC/PC [
(class 1 master)

l

Optional access
via DPV1

1

Connection as
S7V1islave

PROFIBUS-DP

Configuration with
Switch ES Power

communication with ~ ——
SENTRON WL/VL

Parameterization,

Switch ES Power

operation, monitoring,
diagnosis via DPV1 with

L Parameterization,
Communication

with the PLC / PC
(class 2 master)

operation, monitoring,
diagnosis via DPV1 C+M
system (e.g. WinCC)

Parameterization,
operation, monitoring,
diagnosis via DPV1 with
an additional PLC

This diagram shows a chart of the different communication options. A class 1 master is the "configuration master”, which
transmits either the settings from the GSD file or the Object Manager to the slave during start-up.



Another major advantage of a joint
communication profile is that the same
software can be used for the
automation systems, PCs, and operator
control and monitoring software

(e.g. WinCQ).

The profile is based on the PROFIBUS
profile for low voltage switchgear
(LVSG) of the PROFIBUS user
organisation (order no. 3.122).

Communication with a
PROFIBUS-DP Class 1 Master

A class 1 master is the "configuration
master”, which, during start-up,
determines the mode that the slave is to
use for communication. In most cases,
a class 1 master is a PLC, such as a
SIMATIC S7 with a PROFIBUS-DP
interface.

The following tools are available for
configuration:

e GSD file
e Object Manager

A detailed description of both methods
is provided on the following pages.

It must always be possible, however, to
integrate an additional communication
system with DPV1 and read or write data
records acyclically, irrespective of the
method chosen.

Communication with a
PROFIBUS-DP Class 2 Master

PCs with PROFIBUS-DP cards are usually
class 2 masters (e.g. when Switch ES
Power is used).

Communication with a class 2 master
always takes place via DPV1.

Integration with the GSD File

You can download a constantly updated
version of the GSD file for SENTRON
circuit-breakers from A&D Service and
Support Homepage.

http:/lwww4.ad.siemens.de/csinfollive
ink.exe

Press "Search" in the blue header, type
"sentron gsd" and press "go".

The device parameters are configured
using a configuration tool, which is
available with every PROFIBUS-DP
master. If you are using a SIMATIC S7 as
the master, this is the HWConfig tool
provided with the SIMATIC STEP7
package. If you are not using a
SIMATIC S7, configuration can be
carried out, for example, with COM
PROFIBUS, depending on the master.

Installing the GSD file

If you have not yet installed the GSD file,
which contains the master data for the
circuit-breaker, you have to integrate it
in the configuration tool beforehand.

You can use the hardware configuration
editor "HWConfig" to integrate the GSD
file in the SIMATIC development
environment. To do so, open the
"Hardware" object in the SIMATIC
Manager and select "Install new GSD ..."
from "Extras”. You then have to select
the source (e.g. disk) and the
'Siem80C0.gs*' file. The placeholder
('*") stands for the relevant language
index (g = German, e = English). Once
you have completed this step, SENTRON
WL/VL is available for further
configuration in the hardware catalog
under "PROFIBUS-DP\Other field
devices\Switchgear".

Note: The GSD file can be used for both
the DP standard and extended data
exchange with DPV1. You cannot set
device-specific parameters using the
PROFIBUS-DP during start-up.

If this is necessary, however, SENTRON
WL/VL must be integrated as an S7 slave
using the Switch ES Power Object
Manager.

You can, of course, also control
parameter settings using the S7
program. A range of system functions
are available here to transmit data
records to the slave via the DPV1
channel.

Creating a master system

You first have to create a DP master
system using the HWConfig editor.

e Assign a master address between
1-125 (e.g. 11)

e Select the required transmission rate
(e.g. 1.5 Mbit/s)

e Select the PROFIBUS-DP profile

Note: Depending on the PROFIBUS-DP
configuration, you may have to make
further settings in the master system.
These will not be explained here,
however.

Inserting and addressing the slave

First select "SENTRON WL/VL" in the
"Hardware Catalog" and drag it to the
master system.

Note: When the 'SENTRON WL/VL' slave
is selected, only a machine-readable
product designation number

(e.g. 3WL9111-0AT15-0AA0) is
displayed for information purposes. This
does not affect the system function.

You then have to select a basic type,
which you confirm with OK.

To run the slave on the PROFIBUS-DP,
you still have to assign and set a unique
address on this PROFIBUS-DP line.

If the properties are to be changed,
select the slave and choose
"Properties - DP slave".
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4-1 e
and then assign it to the PROFIBUS-DP.

Note: You do not have to take the
settings on the "Hex parameterisation”
tab page into account here. You cannot
assign the PROFIBUS-DP addresses O
and 126. Address 0 is for the PG (class 2
master), while 126 is mainly used for
commissioning and as the "as shipped"
status of DP slaves.

Integrating the SENTRON circuit-breaker
using the GSD file means that it is
always integrated as a standard DP
slave. You can, however, also transmit
other data and change parameters
quickly and easily via DPV1.

Fig.

4-2

You can use the STEP7 hardware configuration tool to configure the S7 automation system and its field buses. To add a SENTRON
circuit-breaker, you have to configure either a CPU with an integrated PROFIBUS-DP interface or a PROFIBUS-DP CP card in the rack

Selection of the Preset Configuration |

Basic type 2: 8 values
Basic type 3: 14 values

Cancel Help |

After you have dragged & dropped the SENTRON VL/WL from the device library,
the system displays this pop-up. You have to select the circuit-breaker basic type,
which the PLC uses to configure the circuit-breaker.
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Integration with the Switch ES
Power Object Manager

Note: For information on the program
and how to install Switch ES Power and
the Object Manager, see Chapter 6.

Integration with the Object Manager is
only possible using a SIMATIC S7
controller with STEP7 software.
HWConfig does not have to contain a
GSD file when configuration is carried
out using the Switch ES Power Object
Manager. During installation, the Object
Manager adds the PROFIBUS devices it
recognizes to the HWConfig hardware
catalog, which means that you can
make all the settings using the Object
Manager.

To parameterise the SENTRON
circuit-breaker, double-click the Object
Manager in HWConfig. Once it has
started, all the PROFIBUS-DP-relevant
settings for the SENTRON are
automatically set to the required values.
Other device parameters can be set
afterwards.

When you return to HWConfig, the
parameters that have been set are
copied to the HWConfig database.

When the project is imported to the
SIMATIC S7, this data is transmitted and
sent to the slaves.

A hybrid configuration comprising the
GSD file and the Switch ES Power Object
Manager is supported by a SIMATIC S7.

Benefits of the Object Manager

If a SENTRON circuit-breaker is
integrated in a PROFIBUS-DP system
using the GSD file, only the basic type
information and the PROFIBUS-DP
address is saved in the STEP7 database
and transmitted to the slave during
start-up.

When the Object Manager is used, all
the parameters set in Switch ES Power
are saved in the STEP7 database and
transmitted to the circuit-breaker during
start-up. These include:

e Measured value parameters
 Protection parameters

e Extended protection function
parameters

e Setpoint parameters
¢ |dentification data

e Communication parameters (e.g. the
data selected in the cyclic channel)

Once you have selected the basic type, a SENTRON circuit-breaker icon appears next to the PROFIBUS-DP. In the lower part of the
split window, you can/must set the S7 input/output address that can be accessed in the STEP7 program.

e Settings for the configurable output
module

Using the Object Manager, therefore,
ensures that all the settings for the
automation process and the
PROFIBUS-DP, as well as those for the
power distribution system, are stored in
a joint database. This means that the
right information is always available in
the right place.

This is particularly important, for
example, when a circuit-breaker is
replaced. After the new circuit-breaker
has been installed and the CubicleBUS
power supply switched on again, it
automatically receives all the data and
parameters from the SIMATIC that were
set previously using the Switch ES
Power Object Manager, thereby
significantly reducing downtime.

Integration in the STEP7 database and
automatic parameterisation ensures
that the SENTRON circuit-breakers
conform to the Totally Integrated
Automation (TIA) concept.
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The 3-stage communication concept not only enables quick and easy access, but also ensures that the system can be adapted for
more complex demands. Step 1 is mandatory; steps 2 and 3 optional.

The 3-Step Communication Concept

This concept provides quick and easy
access to the PROFIBUS-DP
communication system with SENTRON
circuit-breakers.

Step [ 1

Step 1 provides quick and easy access to
the PROFIBUS-DP communication
system. This step already includes
sufficient data to fulfill most require-
ments. Communication in step 1 is
always carried out with a master 1 class.

0 @

The cyclic data contains certain
predefined content. It can be changed
in the three basic types and, therefore,
easily adapted to prevailing
requirements (e.g. replacing
phase-to-phase voltage UL12 with the
number of operating hours). This is an
additional option to step 1.

-

In step 3, acyclic data records can, if
required, be read or written by a class 1
or class 2 master. This is useful for
requesting a large volume of data, for
example. It does not have to be read
cyclically (e.g. waveform buffer data).
Switch ES Power uses this step to
communicate with the circuit-breaker.




Setting the PROFIBUS Address for
the COM10/COM15 Modules

The PROFIBUS-DP addresses are stored
in the PROFIBUS-DP modules COM10
and COM15 of the circuit-breakers. The
system is shipped with the default
address 126. All the stations on the
PROFIBUS-DP must have a unique
address, which means that a new
address must be assigned when the
PROFIBUS-DP modules are
commissioned.

The COM10 module of the SENTRON VL
adopts the new address. The old
address, however, remains valid until
the connection with a class 1 master is
interrupted. If no cyclic data exchange is
taking place with a class 1 master, the
new address becomes effective
immediately. With Switch ES Power, the
process is as follows: While the
parameters are being downloaded with
anew address, the address is copied and
activated and, as a result, the
connection with Switch ES Power is
interrupted immediately. As of this
point, the slave can be accessed at the
new address and Switch ES Power must
be restarted.

The COM15 module of the SENTRON WL
adopts the new address, although it
cannot be used until the 24 V DC supply
voltage for the CubicleBUS has been
interrupted briefly. The address is not
active until the voltage is restored.

Changing the address with
Switch ES Power

To change the PROFIBUS-DP address
using Switch ES Power, you first have to
ensure that the current address (e.g.
126 at initial commissioning) has only
been assigned once. For this reason, all
of the new COM10/COM15 modules
must never be connected to the
PROFIBUS-DP at the same time,
otherwise all modules with the same
address would adopt the new one. It is,
therefore, important to ensure that the
new modules are connected to the
PROFIBUS-DP one after the other and
addressed individually.
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You can also use STEP7 to change the PROFIBUS address. To do so, however, the
PC with STEP7 must be connected to the slave by means of an MPI or PROFIBUS
interface.



To change the address, select the "Open
online" option in the "Switching device"
menu. In the dialog box that then
appears, use the relevant application
access point and the selected
PROFIBUS-DP interface to select the
PROFIBUS-DP slave address that is
currently active and that you want to
change. With new PROFIBUS-DP
COM10/COM15 modules, you have to
select 126. When you click OK, all the
parameters, including the
communication parameters, are loaded
from the device to Switch ES Power,
where they can then be changed. Select
the "Communication” option in the tree
on the right-hand side and search for
the new address in the drop-down field.

Then choose the "Load to switching
device" option in the "Target system"”
menu. This transmits all the parameters
currently displayed in Switch ES Power
to the switchgear.

Caution: If the PROFIBUS write
protection is active on the
COM10/COM15 modules, the changes
you make to the address are rejected.

Changing the address via the BDA or
BDA Plus (see also Chapter 6)

Once a connection with the
circuit-breaker has been established
(e.g. via a local point-to-point (PPP)
communication system or the
Ethernet), choose "Device parameters -
Breaker - Communication" (as with
Switch ES Power) and change the
address here. Unlike access via the
PROFIBUS-DP, it does not matter
whether the PROFIBUS-DP write
protection is on or off. As described in
Chapter 6, write actions from the BDA to
the circuit-breaker are password
protected. The changes become
effective when the correct password is
entered.

Changing the address via STEP7
(Set_Slave_Address)

Both PROFIBUS-DP modules support the
PROFIBUS-DP function Set_Slave_Add.
This class 2 master function can be used
to change the address of a PROFIBUS-DP
slave.

The address can be changed either in
the SIMATIC Manager or in HWConfig in
the STEP7 software package. To change
the address, choose the "Assign
PROFIBUS address" option in the "Target
system" menuin either of the programs.
A window is then displayed that enables
you to change the DP slave addresses
once the system has recognized the
stations that are connected.

The address can only be changed in the
Wait_Prm status; in other words, the
slave must not be cyclically connected
to a class 1 master. The address is then
changed immediately.

Changing the address via DR160

The PROFIBUS-DP address of the
appropriate slave is located in data
record 160 at byte position 5. This can
not only be read but also changed by
writing the DR160; in other words, the
address can be changed by triggering a
single job to write the DR160 acyclically
in the PLC user program. See also the
example at the end of this chapter.

Changing the COM15 module
(SENTRON WL) address with the
ETU76B

With its structured menu, the ETU76B
can also be used to change the
PROFIBUS-DP address. To do so, first exit
the "screensaver” displaying the current
values by pressing ESC twice. Pressing
ESC once (or any one of the other three
keys) activates the backlight, and
pressing it twice calls up the main
menu. You then use the Up/Down keys
to choose the "Change parameters"
option. Confirm your selection by
pressing ENTER. Choose "PROFIBUS" in
the "Communication" sub-menu.

Changing the COM10 module
(SENTRON VL) address with the LCD
menu

The PROFIBUS-DP address of the COM10
module can also be read and changed
locally using the LCD ETU menu of the
SENTRON VL. To do so, open the menu
from the current display with ESC and
then ENTER. Use the Up/Down keys to
select the "Change setpoints” option
and then "Com change address". You
can then use the Up/Down keys to set
and confirm the address.




PROFIBUS communication with
SENTRON WL and SENTRON VL
PROFIBUS Profile for SENTRON Circuit-Breakers

The PROFIBUS User Organization promotes the use of joint, multi-vendor

profiles for different device classes, such as motor starters and measuring

instruments. For low-voltage switchgear and controlgear, a separate

profile has been defined for circuit-breakers. This forms the basis for the

common PROFIBUS profile for the SENTRON VL and SENTRON WL

circuit-breakers. The PROFIBUS User Organization profile has been

extended to include diagnostic functions and DPV1 enhancements.

Cyclic Data Transmission

With cyclic data transmission, a defined
quantity of user data is transmitted with
each message. When the slave (in this
case, the SENTRON WL or SENTRON VL)
is parameterised, the quantity of data to
be transmitted cyclically between the
circuit-breaker and PLC must be defined.
Cyclic data transmission is the best
method of transferring information that
is needed quickly and on a continuous
basis. The interval between two values
depends on the number of stations
involved, the quantity of data, and the
baud rate.

The quantity of data cannot be changed
during operation. For this reason, data
transmission that is exclusively cyclic is
suitable for communication that
generally handles small volumes of user
data. Cyclic data transmission, however,
is not suitable when larger data
packages are to be transmitted, for
example, for occasional setting and
maintenance checks.

This capacity, which is only required
occasionally, would, therefore, have to
be taken into account for each message.
As aresult, the messages would become
very long and take a long time to
transmit.

Basic Types for Cyclic Data
Transmission

Because of the large amount of data
provided by SENTRON circuit-breakers, a
compromise had to be reached between
the data volume and performance on
the PROFIBUS-DP. If only a small amount
of information is used every time a large
amount of data is transmitted in each
exchange (Data_Exchange), the
performance of the PROFIBUS-DP can be
affected.

For this reason, three base types are
available to enable efficient and flexible
data transmission. Depending on the
application, the most suitable base type
and accompanying bus configuration
can be selected during configuration.
This is carried out using a

PROFIBUS-DP configuration tool, such
as COM PROFIBUS or HWConfig in
SIMATIC S7. The base types are
pre-assigned and enable rapid
commissioning without the need for
additional configuration or
parameterisation.

A user-defined configuration can, of
course, also be created within a base
type using Switch ES Power or the BDA.

Note: Data that is not required all the
time can also be transmitted via DPV1.

PROFIBUS User Organization Profile

The PROFIBUS-DP communication
profile for the SENTRON circuit-breakers
was included in the profile for
low-voltage switchgear and controlgear
(circuit-breakers) by the PROFIBUS User
Organization and adopted accordingly.

As a result, both SENTRON
circuit-breakers communicate using
state-of-the-art technology.

The document can be downloaded from
the PROFIBUS User Organization at:

http:/lwww.profibus.com

PROFIBUS Profile

Low Voltage Switchgear
(LVSG)

Version 1.0

December 2002

PROFIBUS

PROFIBUS Profile — Order No. 3.122

SENTRON WL/VL are conform to
the PROFIBUS profile for circuit
breakers

Fig.
4-9

4-8
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01 Binary status information
E T
4/5 Data block 2
CEN
8/9 Data block 4
N
11 PB of data block 2
BT
13 PB of data block 4

01 Binary status information
4/5 Data block 2
8/9 Data block 4

12113 Data block 6

16/17 Data block 8

I EEEEEE
19

PB of data block 2

21

PB of data block 4

N EEEE
23

PB of data block 6

25

PB of data block 8

0N Binary status information

4/5 Data block 2

8/9 Data block 4

12/13 Data block 6

16/17 Data block 8

20/21 Data block 10

24/25 Data block 12

28/29  Data block 14

31 PB of data block 2

33 PB of data block 4

35 PB of data block 6

37 PB of data block 8

39 PB of data block 10

41 PB of data block 12

43 PB of data block 14



0/ Binary status information
4/5 Current in phase 2

819 Max. current in phase
under highest load

11 PB of current phase 2

13 PB of max. current in phase
under highest load

0/1 Binary status information
4/5 Current in phase 2

819 Max. current in phase
under highest load

12013 Phase-to-phase voltage
average value

16/17  Total active energy of 3 phases

19 PB of current phase 2

2 PB of max. current in phase
under highest load

23 PB of phase-to-phase voltage
average value

25 PB of total active energy

0n Binary status information
4/5 Current in phase 2

8/9 Max. current in phase under
highest load

12/13  Phase-to-phase voltage L;,

16/17  Phase-to-phase voltage Ls;

20121 Neutral-point star voltage L,y

24125 Mean value of power factors
of 3 phases

,g/29  Total apparent power of 3

phases
31 PB of current phase 2
33 PB of max. current in phase
under highest load
PB of phase-to-phase voltage
35 L
12
PB of phase-to-phase voltage
37
L3
39 PB of neutral-point star
voltage L,y
41 PB of mean value of 3 power
factors
43 PB of total apparent power




Pre-Assignment of the Three Basic
Types

Once a basic type has been selected
with the PROFIBUS-DP master
configuration tool, the configured slave
is requested by the master to
communicate in the set basic type at
start-up.

Each SENTRON circuit-breaker can be
configured individually with a different
basic type.

Selecting the basic type first defines the
quantity of data and, therefore, the
length of the message.

The key circuit-breaker data can now be
transmitted without the need to make
any further settings. The status of the
circuit-breaker is the same for all three
basic types. This information field is 2
bytes in size and will be explained in
more detail later. In line with the status
field, the basic types comprise between
4 and 14 data blocks, which are
pre-assigned.

The format for all the pre-assigned
measured values is a one-word integer.
This must be interpreted in Motorola
format, which can be regarded as the
"standard" on the PROFIBUS-DP.

Basic type 1

In line with the 2-byte status
information, basic type 1 comprises four
data blocks. These are pre-assigned in
such a way that they are designed for
use with a SENTRON VL and SENTRON
WL without a metering function. The
most important phase currents are
transmitted here. This pre-assignment
can be changed if necessary. It is not
advisable to transmit the current in the
neutral conductor with a 3-pole
SENTRON VL. A different value from the
data dictionary can be transmitted in its
place (e.g. the number of operating
cycles). Instead of the current in the
neutral conductor, this value is
transmitted in the cyclic message in
place of the fourth data block.

The content can be reconfigured or the
default values changed using Switch ES
Power or the BDA.

Basic type 1 is particularly suitable for
the SENTRON VL and/or the SENTRON
WL without a metering function.

Basic type 2

Basic type 2 comprises 8 data blocks,
which are pre-assigned for a SENTRON
WL with a metering function. Not all of
the voltages are transmitted in full,
however; only the mean values are
transmitted, which, in most cases, is
sufficient.

Basic type 3

With basic type 3, the 14 data blocks are
assigned measured values. This basic
type has also been pre-assigned in such
a way that it is only practical to use it
with the SENTRON WL with a metering
function (if unmodified). As described
above, however, basic type 3 can be
selected and the pre-assigned measured
values that are not available (e.g.
phase-to-phase voltage) can be
replaced by maintenance or parameter
data as required. The pre-assigned data
can be replaced with all information
thatis no more than 2 bytes long. All the
other values are "cast”, thatis, truncated
and adapted so that only the 2 least
significant bytes are transmitted.

Property Byte (PB)

In each of the basic types, the assigned
data blocks are followed by the
accompanying property bytes. Each
data block has its own property byte.

The property byte provides additional
information on the accompanying data
block. Although it does not have to be
analyzed, it may contain important
information for the application. A
property byte is also available for each
data point in the DPV1 data records. If
the content of one or more data blocks
in the cyclic message is replaced, the
property byte is adapted automatically.

Property bytes can be used to determine
whether a value is available, for
example. If the standard assignment of
basic type 2 and a SENTRON VL are
used, the voltage values are marked as
"not available". This means, for
example, that a standard interface can
be created in an operator control and
monitoring system that displays or
hides the field depending on the bit.
Measured values are always "read only",
while certain maintenance information
is "read only, but can be reset".
Depending on their source (e.g. ETU),
parameters are either "read and
writable" or "read only".

All this information can be determined
from the property bytes.

Value

Data pointis ...

oxO1 Read only, but can be reset (e.g. maintenance)

0xOd3

Read only

0x40

Available, but option deactivated

Available and activated, but outside the area

oxeO




Binary Status Information in the
Cyclic Channel

The binary status information in the
cyclic channel is transmitted each time
data is exchanged. The status
information is always identical and
always transmitted at the start of the
data message, irrespective of the basic
type that has been selected.

The binary status information
comprises two bytes (not one word,
that is, the bytes do not have to be
reversed so that they can be displayed in
Motorola format). For more information
on data formats, see Chapter 7

"Data Dictionary".

The information coding is identical in
SENTRON WL and SENTRON VL,

provided the data is available.

Byte Bit

SENTRON WL SENTRON VL

Status of circuit-breaker Status of circuit-breaker
0 = Not ready 0 = Not ready

213 1 = OFF (main contacts disconnected) 1 = OFF (main contacts disconnected)

2 = ON (main contacts closed) 2 = ON (main contacts closed)

3 = Circuit-breaker has tripped 3 = Circuit-breaker has tripped

5 Voltage applied to undervoltage release Not available

7 Overload warning present Overload warning present

An alarm signal is currently present

B Status of the free user input on the COM15 module Not available

1 An alarm signal is currently present

Byte n+1

7 Load shedding warning Not available




Control Bytes

The three basic types differ with regard
to the quantity and content of the data
reported from the circuit-breaker to the
class 1 master (e.g. PLC) with each
Data_Exchange. In accordance with the
standard definitions, this data is
referred to input data from the point of
view of the PLC.

The output data of the class 1 master is
identical in all three basic types. The
control bytes to the circuit-breaker are
always two bytes long. These control
bytes can be used to switch the
circuit-breaker on and off, acknowledge
trips, and reset memory contents.

It is sufficient to set the bits for all the
controllers to between 0.5 and 5
seconds because setting the outputs is
edge triggered. The control bits must
then be reset to prevent any unwanted
actions from subsequently being
triggered.

PROFIBUS Write Protection
(DPWriteEnable)

All important write accesses can be
prevented from the PROFIBUS-DP. For
this purpose, a hardware input is
available on both the COM10 and
COM15 modules.

If this input is not bridged (active
release), write access is not possible
(there are, however, a number of
exceptions here). For more information
on the precise assignment of the write
protection inputs (DPWriteEnable), see
the SENTRON VL and SENTRON WL
chapters.

The following actions are blocked if the
input of the write protection function
has not been bridged:

e Switch on/off
e Reset the current trip
e Change the protection parameters

e Change the parameters for the
extended protection function
(metering function)

e Change the communication
parameters

e Change the parameters for the
measured value setting (metering
function)

e Reset maintenance information
(counters)

* Force the digital outputs (in the
Module Operation screen in Switch ES
Power)

e DPV1 start-up parameters from the
Switch ES Power Object Manager (see
Chapter 5 "Switch ES Power")

Byte Bit SENTRON WL SENTRON VL

A current trip is acknowledged and reset A current trip is acknowledged and reset

4 Activate the free user output on the COM15 Not used
module

6 Not used Not used

01 Not used Not used

Reset all min./max. value memories (except

temperature)
e 4 Resetminmaxtemperatres  Netawibble
5] Not used Not used

Bit for synchronizing the system time to the current
half hour

Reset all min./max. value memories

Bit for synchronizing the system time to the current

/ half hour




The following control functions are

available even without a bridge:

e Change and set the trigger functions
for the waveform buffer.

® Read the content of the waveform
buffer.

e Change the setpoint parameter.
e Set/change the system time.

¢ Change the free texts (comments,
system IDs).

e Reset the min./max. values.

e Change the free user output on the
COM15 module.

Write protection ensures that all the
required information is available at the
automation level, but prevents any
changes to the status of the
circuit-breaker. Changes can only be
made by the operator of the power
distribution system.

Why does the write protection function
permit certain actions?

All actions that are not blocked are for
remote diagnosis only and do not have
any effect on the current status. Trips
and curves can, however, be diagnosed
more accurately, even using remote
methods.

SYNC and FREEZE

The PROFIBUS-DP features the control
commands SYNC (synchronize outputs)
and FREEZE (freeze inputs) to enable
data exchange to be coordinated.

A DP master with the appropriate
functionality can send the SYNC and/or
FREEZE control commands (broadcast
messages) to a group of DP slaves
simultaneously. For this purpose, the DP
slaves are arranged in SYNC and FREEZE
groups. A maximum of 8 groups can be
created for a master system. Each DP
slave, however, cannot be assigned to
more than one group.

SFC11 DPSYNC_FRis used to trigger the
control commands from the S7 user
program. Not every master supports
this function.

The SYNC control command enables
users to synchronize the outputs on
several slaves simultaneously. When the
control command SYNC is received, the
addressed DP slaves switch the data
from the last Data_Exchange message
from the DP master in their transfer
buffer to the outputs. This enables
output data to be activated
(synchronized) simultaneously on
several DP slaves.

The UNSYNC control command cancels
the SYNC mode of the addressed DP
slaves. The DP slave then resumes cyclic
data transmission, that is, the data sent
from the DP master is immediately
switched to the outputs.

The FREEZE control command enables
the user to "freeze" the input data of DP
slaves. If a FREEZE command is sentto a
group of DP slaves, all of these slaves
simultaneously freeze the signals
currently present at their inputs. These
can then be read by the DP master. The
input data in the DP slaves is not
updated until a new FREEZE command
has been received.

The UNFREEZE control command
cancels the FREEZE mode of the
addressed DP slaves so that these
resume cyclic data transmission with
the DP master. The input data is
immediately updated by the DP slave
and can then be read by the DP master.

Note that once a DP slave has been
restarted or is started for the first time,
it does not switch to SYNC or FREEZE
mode until it has received the first SYNC
or FREEZE commands from the DP
master.

The SENTRON circuit-breakers VL and
WL support both SYNC and FREEZE
mode.

Time Synchronization

Each SENTRON circuit-breaker is
equipped with an internal clock
integrated in the PROFIBUS-DP modules
COM10 and COM15. The system time
cannot be buffered during a power
failure.

The time must be specified accurately to
keep track of sources of errors if several
trips occur, for example (identify the
source of error). The saved messages
and the minimum/maximum values are
also assigned a time stamp and saved.
Without a system time in the terminal,
events could only be assigned time
stamps in a connected PLC and with
limited accuracy.

To ensure thatan accurate time stamp is
provided in conjunction with all the
other circuit-breakers, the clock in every
device must be synchronized regularly
with the other circuit-breakers to the
correct time. This is carried out as
follows:

First import the current time from the
PLC to each circuit-breaker. To do so,
send data record 68 with the current
system time to all the circuit-breakers
via the acyclic DPV1 channel services
(see Chapter 7 for the exact
assignment). The time does not have to
be completely accurate at this stage as
this is looked after during
synchronization.




Shortly before the half hour has elapsed
(29:50), a SYNC command is sent to all
the devices in question. The bit for

synchronizing the clocks (bit 7 of byte 1
of the control byte) is then set (29:55).

With millisecond accuracy, a SYNC
command is sent again on the half hour
(30:00). In this way, the clocks for all the
devices within the SYNC group are
rounded up or down to the half hour.
Synchronization is not carried out on
the hour because clocks that are fast
would then be one hour ahead of clocks
that are slow.

An UNSYNC command must then be
sent and the synchronization bit (bit 7
of byte 1 of the control byte) reset so
that data exchange can continue.

This procedure should be carried out
regularly on a time-controlled basis, for
example, by GPS in an S7.

Diagnostic Message

By requesting the diagnostic data, the
DP master checks at start-up whether
the DP slave exists and is ready to be
parameterised. The diagnostic data
from the DP slave comprises a
diagnostic data part defined in
EN50170 and specific DP slave
diagnostic information. The DP slave
uses the diagnostic data to report its
operating status (PROFIBUS-DP) to the
DP master and, in the event of a
diagnosis, the reason for the diagnostic
message. A DP slave can report a local
diagnostic event to the DP master via
the layer-2 message priority "high prio"
of the Data_Exchange response
message in layer 2. The DP master then
requests the diagnostic data from the
DP slave for analysis. If no current
diagnostic events are present, the
Data_Exchange response message is
“low prio". The diagnostic data of a DP
slave can be requested at any time by a
DP master without necessarily reporting
diagnostic events.

Diagnostic message for S7 stations

Diagnostics-capable modules in
distributed peripheral devices can
report events, such as a partial station
failure, wire breakage in signal
modules, periphery channel
short-circuit/overload, or a load voltage
supply failure, using a diagnostic alarm.
With an incoming and outgoing
diagnostic alarm, the organizational
block for diagnostic alarm OB82 is called
by the CPU operating system. If a
diagnostic alarm occurs and OB82 is not
programmed, the CPU switches to the
STOP status.

Afailure (incoming event) or restoration
(outgoing event) of a DP slave is
reported by the operating system of the
S7 CPU via OB86. If OB86 has not been
programmed, the S7 CPU switches to
the STOP status if an event occurs.

Diagnosing the SENTRON WL

In accordance with the relevant
standards, the slave reports an external
diagnostic message to the PLC master
when it sets byte 0 to "08" instead of
"00". This is generated automatically by
the ASIC.

If an external diagnostic message is
present, byte 7 is set to "01" instead of
"00" to indicate that an external
diagnosis is present.

The external diagnosis in the SENTRON
WL is only triggered in one of the
following statuses:

e The COM15 module is not ready for
operation

e Bit 18.2 and/or 18.3 report a number
that is not O (a maintenance
message).

e Bit 18.4 is set, that is, the
circuit-breaker is not present

¢ One of the bits in byte 19 ="1"

In bytes 24 to 27, the presence of a
module is entered on the CubicleBUS.
If a module is added, removed, or
identified as faulty, the corresponding
bitin byte 19 (19.2, 19.3, 19.4) is set
and the affected module indicated in
bytes 20 to 23. An incoming (i.e.

08 0C00xx80C042010582000000
OF 81 01 00 ....) diagnostic message is
then triggered on the PROFIBUS-DP. If
the module that triggered the diagnosis
does not change in any other way, the
message becomes an outgoing
message after 10 seconds (provided
that no other reasons for a diagnosis
exist:

000C 00 xx80C042000582000000
OF810100....). The information on the
last change (19.2, 19.3, or 19.4 plus
module number bytes 20 to 24) remains
until another message is received.

If a module is added, the corresponding
module is indicated in bytes 20 to 24. In
the list of modules present, the module
that has been added will not appear
until after the outgoing diagnostic
message has been processed (10
seconds). The user can always see
which module was last added to the
CubicleBUS.




Part of the diagnosis Byte.Bit Meaning for SENTRON WL Meaning for SENTRON VL

1 Station status 2 Station status 2

3 PROFIBUS master address PROFIBUS master address

5 ID no. of low byte (0xC0) ID no. of low byte (0xC0)

7 0x00 when no device-specific diagnosis is present  0x00 when no device-specific diagnosis is present
0x01 when a device-specific diagnosis is present  0x01 when a device-specific diagnosis is present

D-rlated ./ |

diagnosis 9 0x82 fixed 0x82 fixed
N

11 0x00 fixed 0x00 fixed
I

13 OxOF fixed OxOF fixed
B e

15 0x01 fixed 0x01 fixed

17 0x00 not used 0x00 not used

18.1 Not used Not used

18.4 Circuit-breaker is not present Not used
Device-specific SENTRON VL communication with the COM10

diagnosis 19.0 CubicleBUS not connected module interrupted

19.2 Last action on the CubicleBUS : Module removed  Not used

19.4 Last action on the CubicleBUS : Fault detected Not used

20.0 - CubicleBUS module, which is removed, added, Not used
23.7 or reports fault (19.2 to 19.4)




Byte /

Bit
 fmionor  oupwt owpur  E1U78 | .
21/25  Not assigned . graphic Not assigned  BDA/BDA Plus  Not assigned
metering module module display

function Plus  Module #1 Module #2

23/27  Notassigned Notassigned Notassigned Notassigned Notassigned  ZSI module COM15

The same applies to removing modules,
except here, modules that are to be
removed are not removed until the
outgoing diagnostic message has been
deleted from the list of modules
present.

If a fault is reported on a module, the
CubicleBUS module remains in the list

of modules present.

Diagnosing the SENTRON VL

The SENTRON VL does not have as many
diagnostic messages as the SENTRON
WL. Like the SENTRON WL, however, it

Slave-rpecific diaghostic data

“w'atchdog activated

Check main contacts

Last action: CB Modul add.:
ETU

Prezent: Metering/het. Pluz
Prezent DO module 2
Prezent: DI module 2
Fresent: BS5

Prezent: DO module 1
Present: COM15

Frezent ETU

does have incoming and outgoing
diagnostic messages.

If a diagnostic message is not present:
000C 00 xx 80 C042 000582000000
O0F 8101700000000 000000000000
0000

The COM10 module is out of operation:
080C 00 xx80C042 010582000000
0F 8101700000100 000000000000
00 00

The communication connection
between the COM10 module and
SENTRON VL is interrupted:

Diagnostic Alarm for S7 and
Operating Mode S7V1
080C00xx80C042010582000000 |t the SENTRON circuit-breakers are
O0F 8101700000001 000000000000
0000

The diagnostic information can,
however, be read at any time by the
slave via SFC13.

configured using the Object Manager,
they are activated in operating mode
S7V1.In this case, a diagnostic message
does not automatically result in OB82
being executed. Diagnostic alarms are
not supported.




4 Module Information - SENTRON WLAYL ONLINE

Path: |CF'U315\F|ack_SENTHDN\EF'LI 3152 DF
Statuz Ok

General  DP Slave Diagnostics
Master Address: 1

Standard Diagnosis of the Slave:

I anufacturer's [D:

(o] %]
Operating mode of the CPLI:
Operating mode of the module:

<i> RUN

164 80C0 WETSIrT

Hes. Farmat... |

W atchdog activated

=

Lazt action: CB Modul add. -
]

Pregzent: Metening/Met. Plus
Prezent: DO module 2
Present: DI module 2
Prezent: BSS

Prezent: DO modulz 1
Prezent: COM15

Prezent: ETU

Channel-S pecific Diagnosis:

Slat | Ehannel...| Errar

Cloge Update Frrint....

Help |

Fig.

The SENTRON WL diagnostic information is currently in the S7 diagnosis buffer.

411 An incoming diagnostic message is not present.

Data Exchange via DPV1

PROFIBUS-DPV1 (DPV1) is an
enhancement of the PROFIBUS-DP
protocol. PROFIBUS-DP and DPV1
devices can be connected to one line.
Being downwards compatible, the
PROFIBUS-DP and DPV1 protocol can
run on the same line. With DPV1,
additional data records with up to 240
bytes of user data can be transmitted
acyclically by means of user programs,
such as STEP7, Switch ES Power, or
WinCC.

In this way, the DPV1 protocol can be
used to transmit parameter, diagnostic,
control, and test data quickly and easily.

One prerequisite here is that a
DPV1-capable class 1 master or class 2
master is available. These can be used to
transmit the above data via an
additional channel.

With the class 2 master, a
communication link can even be
established to slaves that have not been
configured or parameterised by this
master and are still connected to a class
1 master. A class 2 master is particularly
suitable for commissioning, diagnosis,
and visualization tasks with the programs
Switch ES Power or WinCC, for example.

Special system functions that enable
data records to be sent and received are
available in SIMATIC S7 for enhanced
data transmission via DPV1.

The following example illustrates how a
data record is read and written from
SENTRON WLIVL. System functions
SFC58 (write) and SFC59 (read)

are used.

Note: The value specified for parameter
"lOID" depends on the logical base
address "LADDR". The smaller input or
output address, which is displayed or
was entered under DP Slave Properties
on the "Address / ID" tab page, is always
used as the logical base address.
Depending on whether an input or
output address exists, the IDs 'B#16#54'

for the input and '‘B#16#55' for the
output are specified for the 'lOID'
parameter. If the input and output
addresses are identical, the ID 'B#16#54'
for inputs is also parameterised.

For more information on the system
functions, refer to the reference manual
'System Software for S7-300/400
System and Standard Functions'.

Cyclic (recurring) use of acyclic services

If data is to be read via the C1 channel
(DPV1 class 1 master) or C2 channel
(DPV1 class 2 master, e.g. Switch ES
Power) in a recurring time frame, the
minimum interval between two read
requests for each channel must be
200ms.

Write requests via the C1 or C2 channel
should generally be sent on an
event-controlled basis rather than in a
recurring time frame.

If these intervals are undershot,
resource problems can occur in the
communication interfaces, which
could, in turn, result in communication
on the C1 and/or C2 channels being
interrupted.




Example: Reading and Writing Data
Records with an S7

This example is based on an S7-300 CPU
with an integrated DP interface and
STEP7 Version 5.1.

Writing data records

In this example, SFC58 is used to write
the protection parameters to DS129.
The data is stored in DB 129 and
contains the current parameters, which
are to be sent to the circuit-breaker. In
this example, the logical base address is
the same for the inputs and outputs,
thatis, ID 'W#16#54' is specified. The
request is triggered with an edge on
marker M20.0 and reset with an edge
on M20.1 once it has been processed
successfully, enabling the user to
control how the data record is written.
The time required to process the request
depends on the system configuration
and may take several CPU cycles.

If a fault occurs, MW22 is available for
information purposes. For more
information, refer to the reference
manual "System Manual for

S7 300/400 System and Standard
Functions".

Reading data records

In this example, DR94 (operating data)
is read using SFC59. The data is stored
in DB 94 and contains the current
circuit-breaker operating data.

Since the operating principle and
parameters are identical to system
function SFC58, it will not be discussed
in any further detail here.

CALL "WE_EREC™

EEQ :=Mz0.0
I0ID :=BE#l6#54
LADDE :=W#l6#100
RECHITM :=BE#lo#gl
RECORD :=FP#DEL1Z9.DEX 0.0 BYTE 139
FET_WVAL:=HMZZ
BUSY 1=Mz0.1
i) " Z0.0
TH " 20.1
E H 20.0
CALL "ED_EEC™

REN =Mz0.4
I0ID 1=E#l6#54
LADDE. :=W#la#100
RECNUM :=E#l6#5E
RET_WalL:=HMiwzd4
BUSY =Mz0.5
RECORD :=P#DE94.DEX 0.0 BYTE 157
i) n 20.4
I n 20.5
R n 20.4
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Certificate

PROFIBUS Nutzerorganisation e.V. grants to

Siemens AG, A&D CD PD VM
Werner-von-Siemens-Str. 50, D-91052 Erlangen
the Certificate No.: Z00723 for the following product:

Name: SENTRON WL, SENTRON VL

Model: = PROFIBUS DP Modul fiir den offenen Leistungsschalter
SENTRON WL,; Switchgear

Revision: V1.0; SW: V1.0

GSD: SIEM80CO0.gsd

This certificate confirms that the device has successfully passed the
conformance tests for PROFIBUS-DP Slave devices.

The tests were executed in accordance with “Test Specifications for
PROFIBUS DP Slaves, Version 2.0, February 2000” based on EN 50170-2 at
Siemens AG in Fiirth and PROFIBUS Interface Center in Johnson City, USA,
which is an authorized test laboratory of PROFIBUS Nutzerorganisation. The
detailed test procedure and the test results are recorded in the inspection
report 320-1 (Furth) and 069-1 (USA).

This certificate is granted according to the PNO guideline for testing and
certification (PRZ) dated August 1, 1999 and is valid for 3 years, i.e. until

October 11, 2004. Wg{/

Karlsruhe, March 13,2002  BREREEH <X T 000k
/(Oﬁ'mal in Charge)

Board of PROFIBUS Nutzerorganisation e. V.

(K.-P. Willems) (Prof. K. Bender)
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Switch ES Power

Type of delivery, system requirements and installation

Integration of SENTRON circuit breakers into S7 using the object manager
Creating a Switch ES Power file

The Switch ES Power User Interface

Menu structure of Switch ES Power

S Switch ES - Unnamed - [offline]

Idertification
- Overview
- Detailz

- Description

@ Device configuration
Device parameters

- Breaker

Metering settings
Pratective function

Additional
Eut. protective function
Current

Yoltage

Real Power

Frequency

Setpoints

Current

Yoltage

Real Power
Apparent-/Reactive Power
............. Frequency

. 1 Communication
------------- Configurable outputmodul

[

L D2 1A O BT A
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Switch ES Power

Parameterising, Operating, Monitoring, and Testing
SENTRON Circuit-Breakers via the PROFIBUS-DP

As a joint software platform for device-specific versions of

communications-capable switching devices, Switch ES Power enables

you to parameterise, operate, monitor, and diagnose SENTRON VL and

SENTRON WL circuit-breakers. With the Object Manager provided, you

can fully integrate the SENTRON circuit-breakers in STEP7.

What is Switch ES Power?

Switch ES Power is a user-friendly tool
that enables you to parameterise
communications-capable
circuit-breakers during commissioning
and monitor them during operation. It
also provides detailed information for
diagnostic purposes during servicing.
For preventative maintenance
purposes, it enables you to read a wide
range of statistical data (e.g. operating
hours, current causing the trip, etc.) and
supports many different auxiliary
functions and plain-text displays.

Switch ES Power uses the new DPV1
communication protocol to
communicate with the SENTRON
circuit-breakers via the PROFIBUS-DP.
Acycliccommunication channels enable
the SENTRON circuit-breakers to
communicate with a class 1
PROFIBUS-DP master (e.g. PLC) and
Switch ES Power simultaneously.

Switch ES Power can be used either as
a stand-alone program or integrated in
STEP7 (as of V5.1 SP3) via the Object
Manager.

Switch ES Power enables you to

save a great deal of time during both
commissioning and operation. All the
parameters are displayed and set in
plain text, and detailed information on
each parameter is available in the online
help. This helps prevent mistakes and
incorrect entries right from the start.

Type of Delivery

Switch ES Power is available on CD-ROM
(order no.: 3WL6 111-0AS01)
The CD-ROM also features:

e Internet Explorer for
displaying the HTML online help and
printing data

e Acrobat Reader for opening manuals /
operating instructions in PDF format

e Communication manual for SENTRON
circuit-breakers

e GSD file

About this Chapter

This chapter describes the Switch ES
functions. Basic Windows functions
(such as "Print" and "Save") are not
described. To use Switch ES Power, you
must ensure that the following
requirements and prerequisites are
fulfilled:

Software Requirements

e Operating systems: Microsoft
Windows 95/98, NT 4.x, 2000, or ME,
XP Professional

e Internet Explorer V4.01 (or higher) for
online help (on CD-ROM).
e Switch ES Power V 1.0
as a stand-alone program
— for parameterising, monitoring,
diagnosing, and testing the
circuit-breakers.

e STEP7 Object Manager for
integrating the circuit-breakers as an
S7 slave in SIMATIC S7
— for accessing Switch ES from STEP7

— System requirements:
— SIMATIC: S7, M7, C7, PCS7
— STEP7: Version 5.1 SP3 or higher

Hardware Requirements

o PROFIBUS-DP interface: CP5411 (ISA),
CP5412 (ISA), CP5511 (PCMCIA),
CP5611 (PCl), CP5613, CP5614, and
MPI interface on PG7xx and its driver
software (see the interactive CAO1
catalog)

e CD-ROM drive

Notes/

Required Knowledge

e Read the operating instructions /
device manuals for the SENTRON
circuit-breakers

¢ You will require a knowledge of
Microsoft Windows®

e Grayed-out buttons indicate that a
particular function is not active/
not available.

Online with Switch ES Power

For online operation, the circuit-breaker
must be connected to the PC/PG via the
PROFIBUS-DP.

Two different access types are
supported in online mode:

e Access via the appropriate
menu command only (e.g. with
Switching device > Open online).
Switch ES reads the data from the
circuit-breaker once. The parameters
are processed in the main memory of
the PC/PG.
With Target system > Load to
switching device, Switch ES writes
the data back.

e Cyclic access (e.g. with
Target system > Circuit-breaker
diagnosis.
The diagnostic data is updated every
second.




Offline with Switch ES Power

For offline operation, the circuit-breaker
must not be connected to the PC/PG. In
this case, the menu commands for

online mode are grayed out (not active).

In offline mode, device parameters can
be entered, processed, and stored in a
file before commissioning.

Installing the Software

Read the "readme.txt" file before
installing Switch ES Power.

The installation program starts
automatically after you have inserted
the CD. If the automatic startup
function is deactivated on your
computer, proceed as follows when
installing Switch ES, OM Switch
(integration in STEP7), and/or the other
components:

1.Insert the Switch ES CD in the
CD-ROM drive.

2.0pen the root directory in this drive.

3.Start the setup program by
double-clicking the "setup.exe"
file.
The setup program guides you
through the complete procedure for
installing Switch ES, OM Switch, and
the other components.

If the Switch ES Power Object Manager
isto be installed, Switch ES must already
be installed on your computer. When
you install the Object Manager, the
settings for the SENTRON
circuit-breakers are included in the
STEP7 hardware configuration on the
computer. Once you have installed the
Object Manager, the new meta files are
generated when you start the SIMATIC
Manager. The SENTRON circuit-breakers
are now available in the hardware
catalog under "PROFIBUS - Switching
devices - Circuit-breakers".

Caution: To install Switch ES Power and
the Object Manager, administrator
rights are required on computers with
the Windows NT4.0, 2000, and XP
Professional operating systems.

P Setup

SIEMENS

Tools for
Control & Distribution

exit zetup

S E

Switch ES Power must be installed first.

Once you have closed the setup
program and, if necessary, restarted
your computer, start Switch ES as
follows:

Starting the Switch ES Power program

on the PC

¢ Double-click the "Switch ES" icon on
the desktop

e Choose Start > SIRIUS NET >
Switch ES

Installing Switch ES Power and other components. Before integrating into STEP7
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Starting the Switch ES Power program

52 HW Canfig - [SIMATIC 300(1) [Configuration] — F15]

from HWConfig in STEP7 (integration T e e e FE
via the Object Manager) Dlzlal2 B &) mle| dll o[ %2 vl
Proceed as follows: - - :;:u -
e Start the SIMATIC Manager and, ;ES"Z;

from here, HWConfig. '—.‘j“—l’:ﬁ?fts'r:-.-;‘
¢ When you install the Object Manager, it

the SENTRON nodes are inserted

Basic Typo 3
=[L SENTRION WL
Easic Typa 1

Basic Type 2

under "PROFIBUS - Switching devices". dm | poe e Lttt |

Drag and drop the SENTRON IZH" e | NI T Fr
circuit-breaker you require and the Dllemim 8| oo slal o % el

base type you have selected to the ieson e I — T —— ..m.ﬂﬁ“'f m
PROFIBUS-DP line. - : ;;:gncgw

® Right-click the address line. The

ick the addre , CEIC K o
Properties window is now displayed.

Basic Type 1
Badic Type 2
Blsic Tyoe 3
- = ) SENTROM Wi
_»JJ i Biasic Type 1
Basic Type 3
- Gatewap JaNG -
| | *
[SENTRON VL ) 3]
[3VLI000-84R00: COMID

PROFIBUS meduls to connect the:
SENTRON VL ctcud breaker with :J

ha -

e Choose the "Parameters"” tab page.
The data is transferred from STEP7 to
Switch ES Power.

e Now start Switch ES Power. You first
have to configure the appropriate
circuit-breaker in the device
configuration.

Properties - MCCB - [R-/54)

Gererel Paranster | Addsetess |

e Then set the parameters for this
circuit-breaker.

e End Switch ES Power by choosing
Switching device > End, and return to
STEP7. The parameters that you have
set are now stored in STEP7 and will
be transferred to the circuit-breaker
when you start the system.

® Proceed in the same way to configure o | coct ||
further circuit-breakers. T Y— 2

e |f parameters are to be modified, you - :
have to call up Switch ES Power again
from HWConfig to ensure that data is
stored consistently.

Caution:
If the PROFIBUS write protection
function on the circuit-breaker is active ES Switch ES - StepZ-data - [offli
When the PROFIBUS-DP starts Switching device Target Spstem Vi
. flewi. (Bl
(automatic parameter download), the g fa i
downloaded parameters will be Bt .
. Wrline Bpem..  ElFE=
ignored.
Sewve  Chles
Save a3,
H Save copy...
Example of Operation o
The following example shows you how Eactory Setiing
. . Y
to use Switch ES Power. See Fig. 5-3. Print..  Cil+P B
Print Previgw...

You can integrate Switch ES Power in STEP7 using the Object Manager provided.
The parameters that you set here are copied to the STEP7 data storage system
and loaded to the circuit-breaker when you restart the system.




Example:
Creating a Switch ES File

1. Switching device > New Select a new switching device

Mew Switching Device

Switching device  Target System Wiew

MHew. . Chl+M
Open...  Chl+0
Barameters franm e,

[El- PROFIBUS-DP
E| swvitching devices
EI circuit breaker

L SENTRON WL

Switching device Target Spstem  iew Options  Help
N s A e |
Breaker with kip unit IETU4SB [withaut display] d
IV PROFIBUS-interface
2. Configure the Device palameters I~ Metering
. - Breaker 5 5
device Metering settings Breaker options ¥ Metering Flus
Pratective function = = e
Parameter Set & Switch ES - Unnamed - [offline]
Parameter Set B Switching device  Target Systerm  Miew  Options  Help
- tydditional Dbmﬁu|§|ﬁ |.Pvl|_L.WE|'ﬂ?'E|‘?|
Eut. protective function
El- Identification -
L-trip IR [Owerload) Igg A & on
1]
Press F1 to get help _ ! ) Time lag clasz I‘I,D T £ 0On
@ D evice configuration
Device parameters Thermal time constant |1 %
- Breaker
Metering settings S_—trip_ls;l [delayed shart |250 & & oK
Frotective function cincuit brip)
O Pt ame Delay time tzd ID ms C  0On
i Parameter Set B
- &dditional e o
Ext. protective function I-trip li [instantanenows bip)
3. Enter the parameters _ Cument IR P
‘oltage _ILI
1] | o sl |
. Press F1 to get hel ffli
4. Save the file iz 1) o il |offine |
Required
Save switching device as... E E3 entries (! ):
Speicherh in: |@’ Userdata =l | @| |“j<'| | | e Device configuration
EDP T sdp e Parameter set A/B

e Communication

Dateiname: |DP_1 Speichemn I
D ateityp: [ Switch ES Files [+ sdp) =] Ahbrechen |

A

Creating a Switch ES file.

Fig.
5-3




Switch ES User Interface

Title Bar

The title bar contains:

e The path for the sdp file (Switching
Device Parameters).

® The device status (online / offline). In

online mode, the title bar is light blue.

e The PROFIBUS-DP address when the
device is in online mode.

Menu Bar

The menu bar contains the following
menus:

e Switching device
¢ Target system

* View

e Extras

e Help

Toolbar

The toolbar contains icons that you can
click to call up certain menu options.
When you place the cursor on an icon
for approx. one second, the system
displays a plain-text description of the
function.

Main Window

The optional parameters are displayed
on the right-hand side of the main
window, while the required parameters
are displayed on the left-hand side (e.g.
with Switching device > New or
Switching device > Factory setting,
and indicated witha ! ).

Once you have modified and confirmed
these values, the system displays a L
in the window on the left.

Status Bar

The status bar contains:
® The message "Press F1 for help".

® The device status (online or offline).
When Switch ESisin online mode, the
text "Online" scrolls across this line.

Title bar Menu bar Toolbar

E5 ' Switch ES - Unnamed - [offline]

Switching device  Target Spstem Wiew Options  Help

A I s AR

[+ Identification
i L-trip IR [Overload) |1 00 A i
< DEscription Time lag class I'I,D s * On
@ Device configuration
Device parameters Thermal time constant |1 %
=k Breaker
- Metering settings 5-trip |5d [delayed short |2EDEI A c on
- Praotective function circuit trip]
""" LB F arameter Set & Delay tirne tsd IU m: |/ On
= ! Parameter Set B
- ddditional i
(= Ext. protective function I-trip |i [instantaneous trip) |4EDD &
- Curment & On
YWoltage
Feal Power
- Frequency Earth fault Ig IBD A = [ff
- Setpoints
o Cument Dielay time tg 100 ms T 0On
- Wolkage
- Feal Power Earth fault alarm g2 IBD A = [Off
Apparent-/Aeactive Power
o Frequency Delay time g2 100 ms = On
- 1 Commurication
e Configurable outputrodul = [
W Fpratestian i |4D &
1 (i
Copy zet B to A
Press F1 to get help offline

Status bar

Main window

Fig. Switch ES user interface
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Bl s witch ES - DP 11 - [Online] |

Switching device  Target System Wiew Option:  Help

TN T R

LOnIine LVaIue comparison
open Control
Maintenance/statistics
Metering data
Harmonic analysis
L Waveform analysis
L Diagnostic breaker
L Main overview
L Load in PC
L Load in switching device

Open
New

The most important functions of Switch ES Power can directly be reached by
pressing the buttons in the toolbar.




Switch ES Menu Structure

5 Switch ES - Unnamed - [offline]

Switching device Target System Wiew

Ctrl+M
Chl+0

—

Open...
Parameters from file...

Onlire Open... Chi+F3

Save Chl+S
Save as...
Save copy...
Cloze Device

Factory Setting

Prnt...  Chl+F
Frint Preview...

1 CATEMPATRZUDE.SDP
2 CAEIGEME DATEIENSDP_1.5DP
JCATEMPADP_13.5DF

Exit Alt+F4

Fig.
5-6

Switching Device

* New...
Display the existing switching devices
and select one to edit it.

® Open...
Open files. All Switch ES files have the
extension *.sdp (switching device
parameters).

e Parameters from file... (import)
Read parameters from a Switch ES file
and edit them.
Note
When you choose this menu option,
the system does not prompt you to
confirm this action and the
parameters in the main memory are
overwritten immediately.

® Open online...
Read data records from a switching
device to the main memory. This
command requires a connection
between your PC and the switching
device.

nnamed - [offline]
Target Spstern Wiew  Options  Help

e S I EviEe Eiphal
Laad i EE

Export to Device

Irnpart from Device

e e
Diagrnestizbeaker

thavErar atial s

Harmonies ataliss:
MELErmEdata
Statistice/MEmtenanze

[Eartra]

S Erealerwal e conmEatisr

® Save
Save parameters in standard format
(*.sdp) on a storage medium.

® Save as...
Save the current data under a new
name.

e Save copy as...(export)
Copy data from the main memory
to a Switch ES file.

e Close switching device

Close the switching device. If the

parameters have been modified,

they can be

— saved in a file if they were opened
with Switching device > New or
Switching device > Open

— loaded to the switching device if
they were opened with Switching
device >Open online

¢ In both cases, the system displays a
safety prompt asking you whether the
switching device is to be saved or
loaded.

Settings. .
Set PG/ PCAnterface. ..
Set RS232-Interface...

These screenshots show how the Switch ES Power menus are structured. Under "Switching device", you can save or print
parameters, for example. Under "Target system", you can activate the online windows.

Target System

e L oad to switching device
Load the current parameters to the
switching device.

e Load to PC
Load the current parameters from the
switching device to the PC.

e Export to switching device
Load the current parameters via the
PROFIBUS-DP to a switching device
(except the PROFIBUS-DP address).
This menu option enables you to
duplicate device parameters in other
switching devices.

e Import from switching device
Load the current parameter via the
PROFIBUS-DP from a switching device
to the PC (except the PROFIBUS-DP
address).

e Line view
The line view shows the slaves that are
connected to the PROFIBUS-DP line on
one screen. This enables you to easily
identify which devices can be opened
and processed with Switch ES.

5-6




Target System (continued)

® Main Overview

The "Main Overview" window displays all the key
information on the circuit-breaker, and is divided into
different sections.

Main overview [ x|

On | FROFIBUS ) o o
activ e Status window (circuit-breaker closed/open, position in
ol .
il B the frame); when the background color is green, no
it

warning, trip, or threshold value warning is present;
red, however, indicates that the last trip has not yet been
acknowledged, while yellow indicates that a warning or
threshold value warning is present.

Current | 1600 A
R M-phase current

e The current bar shows the ratio of the current to
overload parameter I (indicated by the red line).
It also takes into account whether parameter set A or B

mas. Ground fault current

o
7
[

in Phaze 1 Pawer factor

44 4

Time to tip Systemfime 1072472002 10.41:13 is active.
¢ Time remaining until trip (in the event of an overload)
e Measured values and time
Events [10/24/2002 10:41:101 - Phase unbalance current || e PROFIBUS communication shows the connection status
Trips i 2 07 Tl Tnstantaneaus with a class 1 PROFIBUS-DP master (green = active;

red = no communication)

|

e Event log containing the last ten events

e Tripped log containing the last five trips

The "Main Overview" window displays all the key information
on the SENTRON circuit-breaker.

e The circuit-breaker status can be changed using the

Fig.
Closed/Open/Clear buttons.
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e Circuit-Breaker Diagnosis
The online "Circuit-Breaker Diagnosis" window comprises

Diagnostic breaker four tab pages:

Breaker statug I Wwarnings Setpoints I

e The "Circuit-breaker status" tab page displays key
information on the status: status of the storage spring,

— Protective function

Current cauges the trip

I 45800 A in phase IT

Caneel |

Help |

Fig.

The four tab pages in the "Circuit-Breaker Diagnosis" window
enable you to diagnose the current status of the
circuit-breaker.

B oveioad B Frase unbalance curent PROFIBUS write protection block, CubicleBUS

Bl Delaped short circuit tip B Earthtaut communication, ready-to-close, general warnings and

. Instantaneous short circuit tip . Overload M-phaze tripped signals, etc.

~ Estended pratective: function e A yellow LED on the "Warnings" tab page indicates
warnings that are currently present.

. Phase unbalance current [5-50%) . Phase unbalance voltage

B e frequency B Une requency ® The "Trips" tab page (see Fig. 5-7) displays the last trip

. Under voltage . Ovver voltage (If it has not yet been acknowledged).

I Real power i nomeal diection B0 Real poer in reverss diection e Activated (green) and exceeded threshold values

B 10 curens ' ThD votage (yellow) are displayed on the "Setpoints" tab page. These
& Prase aaion are only available in conjunction with the measurement

function or measurement function Plus.




Target System (continued)
e Waveform Analysis

=

j Fretigger wave & |B0% +
ﬂ Pretrigger wave B [F1E4E ~

Trigger B oceurs B

1 Waveform analysis

Trigger wave & |Trip Short time: [5]

Trigger wave B |Trip Imstantaneous (1)

Trigger & ocours B

Recarding

Start | Stap & | Stop B

Wavefaorm Trigger-Timestamp Zoom Time:

o (o
[25.07 2002 10.0558 [ =
Optian
" L1 o L2 - r Zoom  Current: ’—_|
r r - Yoltage:

The two available waveform buffer enable currents and

Fig. ;
9 voltages to be recorded on an event-controlled basis.
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e Harmonic Analysis

[ O]

! Harmonics analysis

Cancel W' Current [ Voliage Save | Help T
Fig The metering function Plus analyzes the current and voltage
5_16 harmonics and displays the results.

The waveform analysis function is only available if the
SENTRON WL circuit-breaker is equipped with the metering
function Plus. The metering function Plus features two
waveform memories. The current values (I 4, I 5, I 3, Iy and
ly) and the three phase-to-phase voltages (U, ;,, U,3 and
U,31) are continuously "pushed" through the two buffers.
This process can be stopped by means of user-defined
events, thereby creating an instantaneous "snapshot" of
the network.

Each buffer can be stopped individually and restarted
manually. Both buffers (A and B) contain 1,649 values for
each current phase or phase to phase voltage. These are
distributed uniformly over a period of 1 second, which
means that a measured value is present approximately
every 0.6ms. So with a network frequency of 50Hz,
approximately 33 measured values exist per fundamental
wave (21).

When the buffers are "frozen”, all eight channels are
always stopped simultaneously. You can set the position of
the trigger event anywhere between 0% and 100%, so you
can decide whether your analysis focuses on the
pre-history or post-event history.

Trigger events include all tripped signals, alarm signals,
and threshold value warnings. The data can also be
exported.

This function is only available with the SENTRON WL and
metering function Plus. The metering function Plus
calculates the current and voltage harmonics separately
and displays them in this window, which is updated
approximately every five seconds.

The data for the calculated harmonics is output in the
Excel-compatible *.csv format and stored in the
"\UserData" sub-directory. The measurement results can
then be integrated in a log file.

5-8




Target System (continued)

e Operating Data

Metering data

Energy | I Frequency min/max I Temperatures I Temperatures min/masx I
Currents | Voltages I Woltages mindmax I Power I Pawer min/mas I Pawer details
min Time max Time
Current L1 |EEE] & [10/24/2002 10:55:25 [1418 & [10/24/2002 10:55:10
Current L2 [am & [10/24/2002 10:55:25 [1374 4 [10/24/2002 10:55:10
Current L3 | EEE] A [10/24/2002 10:55:25 [1445 & [10/24/2002 10:55:14
Curtent [L1 L2 +13] 43 |901 & [10/24/2002 10:55:25 [1412 4 [10/24/2002 10:55:10
Bzt hese Jo A [10/24/2002 10:55:10 Jo & [10/24/2002 10:55:10
Current earth Jo & [10/24/2002 105510 Jo 4 [10/24/2002 10:55:10
D) Blieses J117 A [10/24/2002 10:55:10 i1z & [10/24/2002 10:55:10
THD Jo % [10/24/2002 10:55:39 Jn % [10/24/2002 105511

Cancel |

Help |

Fig.
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The online "Operating Data" window displays the current measured values.

* Maintenance and Statistics

Statistics/Maintenance

Switch actions under load

Switch actions caused
b tripz

Summary of switch

MNumber aof trips 51

Mumber of tripz L

Currert causing the tip

ST G

L1 |21132 [#%s] L2 |45IJEIB [#%s] L3|39395 [4%5]

|1 7
MNumber of earth fault tips ID

Operating hours

W M

24080 A inphase ||-2

Contact erosion

ih

Please prepare to maintain main |

contacts !
Help |

Fig.

5.1, Mmeasuresto be ta

Statistical data and maintenance notes enable preventative maintenance

ken and are required to prevent costly downtimes.

The amount of operating data
available depends on how the
circuit-breaker is equipped. Data that
is not available is grayed out.

The current measured values and the
minimum/maximum measured
values (with time stamp) are
displayed on twelve different tab

pages.

Preventative maintenance is carried
out on the basis of the maintenance
and statistical data available. This
allows the state of the main SENTRON
WL contacts to be determined
empirically and maintenance notes
to be issued.

Certain statistical data can be reset via
the online "General Operation”
window.




Target System (continued)
e Control general

e Control modules

1072472002 7] [1o53.43 =

This window enables you to delete
different memories and set the
system time. It also displays the
current computer time, which is
transferred to the circuit-breaker
either as it is or after it has been
adjusted with "Set".

Caution:

If the maintenance data is reset
without the main contacts having
been replaced, the status determined
for the main contacts no longer
matches the actual status. This can
destroy the main contacts.

This window is used for diagnostic
purposes and supports you during
commissioning. It displays the status
of the PROFIBUS-DP modules, the trip
unit, and the measurement function.
It also displays the inputs and outputs
of the CubicleBUS modules. The
outputs can be forced (overwritten)
to check the external wiring. After 30
seconds, the outputs are reset to their
original value.




Target System (continued)
e Setpoint/Actual Value Comparison

1 5w /Breaker value comparison

Parameter Set &: -bip li instantansous trip)
Parameter Set &: Earth Fault alarm 12
Parameter Set A L-trip [A [Dwerload) 1400 4

View

e Status bar
Display/hide the status bar at the
bottom of the application window

e Toolbar
Display/hide the toolbar at the top of
the application window

Extras

e Settings
By choosing Extras> Settings, you can
change different application settings.
- Language
— Directory
— Display the startup screen

e Set PC/PG interface

Help

e Help topics
Help topics on parameterising
switching devices.

e Info
Here, you can find information on:
— The Switch ES version
— Copyright
— Software support

A setpoint/actual value comparison
compares the current parameters in
the computer with those in the
device. This enables you to check, for
example, whether:

e all the parameters that were
downloaded have been copied

e the parameters still match the data
documented during commissioning

e the parameters match the
parameters in other circuit-breakers




Different Data Displays

Switch ES Power can be used for all
communications-capable SENTRON VL
and SENTRON WL circuit-breakers. They
differ considerably with regard to the
parameters, measured values, and
status information available.

The amount of data available depends
on the type of circuit-breaker that has
been configured. Switch ES Power
displays the data in different ways to
take this into account. Fig. 5-15
illustrates this using overload parameter
Iz as an example.

Setting Parameters

When you leave a parameter input field,
the system automatically checks the
value that you entered. The following is
checked:

e The format: you cannot enter lettersin
a number field

¢ Has the minimum or maximum
defined value been violated? If so, the
system enters the minimum or
maximum value automatically.

e "Invalid” values (e.g. 1423 A) are
rounded up or down using an
increment table. In this example,
1423 A becomes 1400 A.

Caution:

Parameters that you enter are not
written to the program-internal
memory until they have been checked.
If, when you have completed an entry,
you do not move to another parameter
input field using, for example, the TAB
key or the mouse, the parameter is not
confirmed and will, therefore, not be
downloaded to the device.

Caution:

In the SENTRON VL, incorrect values are
not adjusted automatically. Parameters
defined as invalid in the SENTRON VL
are ignored. Table 5-1 shows which
parameters are valid.

1. Value readable and writable

2. Value read only

3. Value not available

el | LA BT e |

Current phase asymmetry 5 to 50% in steps of 5%

Time-lag class tg 25, 40, 60, 80, 100, 140, 170, 200, 250, or 300 s

Delayed short-circuit
protection I;

94 to 1600 (1.5 to 10 x rated circuit-breaker current)

Earth fault protection lg 25 to 1600 (0.4 to 1.0 x rated circuit-breaker current)

Neutral conductor overload 0.5 to 1.0x rated circuit-breaker current in steps of 5%
protection Iy (0.05)
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Breaker Data Adapter (BDA)
Breaker Data Adapter Plus (BDA
Plus)

Short description of the BDA/BDA Plus

System Requirements

Connect the BDA/BDA Plus to the SENTRON circuit breakers
Communication via the serial interface

Communication via the Ethernet interface

Operating Instructions

Troubleshooting
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The Breaker Data Adapter (BDA) and BDA Plus
Brief Description and System Requirements

The breaker data adapter (BDA) is the first circuit-breaker

parameterisation device to feature an integrated webserver to

parameterise, operate, monitor, and diagnose the SENTRON WL and

SENTRON VL circuit-breakers. The BDA Plus also features an Ethernet

interface for connection to the Ethernet, intranet, or Internet.

Description

The BDA can be used to read and change
the parameters of the SENTRON WL and
SENTRON VL circuit-breakers, display
measured values, as well as visualise,
analyse, and store diagnostic data.

It comprises a microcomputer on which
an embedded Linux operating system
featuring a web server application runs.
The HTML pages and the Java program
codes are stored in the internal flash
and can be displayed on a browser. The
browser itself displays the HTML pages,
while the more complex functions are
implemented using Java applets. A Java
Virtual Machine (VM) is required to run
the Java applets. This is available free of
charge for a wide range of browsers and
operating systems.

All the pages that can be displayed are
stored on the BDA in German and
English; the language is selected when
the data is called up in the browser for
the first time. A new language can be
selected during operation when
"SENTRON WL/VL" at the top of the
hierarchy is selected.

The cable supplied is used to connect
the BDA to the SENTRON circuit-breaker.
With the SENTRON WL, the BDA can
either be connected directly to the trip
unit or to the last CubicleBUS module.
With the SENTRON VL, it is connected
directly to the trip unit. The indicator
with the browser application

(e.g. notebook) is connected to the BDA
using a null modem cable.

The breaker data adapter Plus features
an additional Ethernet interface, which
means that the BDA Plus can also be
addressed via the intranet or Internet.
The communication options available
via the intranet or Internet are restricted
only by the network administration.

All write actions (changing parameters
or switching actions) are password
protected.

When connected temporarily, the BDA
can be used to read and change
parameters, perform diagnoses, or
display measured values. For this
reason, a magnet is supplied with the
BDA so that it can be attached to doors
and other elements containing iron.
The DIN rail installation kit supplied can
be used to connect the BDA
permanently. Depending on the
application, the BDA Plus is normally
used for a permanent connection. In
this way, it can be accessed via the
Ethernet, intranet, or Internet.

If the SENTRON WL is to be switched on
or off via the BDA, the PROFIBUS-DP
COM15 module must also be installed.
This contains the connections for
activating the opening and closing
solenoids and the motorised drive.

The PROFIBUS-DP communication
function does not have to be started
here.

Benefits of the BDA:

No special software has to be
installed; the display software is
supplied with the circuit-breaker data
directly from the BDA. The appropriate
help pages are also stored directly in
the BDA, which means they are always
available when they are needed.

The comprehensive use of Java
technology ensures the systems can
operate regardless of the operating
system. This means that the BDA can
be used with all Windows versions,
Linux, and all other operating systems
provided by the corresponding Java
Virtual Machine.

Smaller hand-held devices with
PocketPC as the operating system can
also be used as can PCs or notebooks,
provided they fulfill the system
requirements.

The way the data is structured and
formatted for display in the BDA and
Switch ES Power is largely identical, so
the pages have the same look and
feel.

The memory formats for storing and
documenting the circuit-breaker
parameters that have been set are
identical to those in Switch ES Power.
Files generated in Switch ES Power
can also be transmitted to the
circuit-breaker and vice versa using
the BDA. This saves time and effort in
documenting data and makes it easier
to replace circuit-breakers, for
example.




BDA in Offline Mode (or BDA Plus)

In offline mode, the BDA or BDA Plus is
only connected to a notebook
(represents all input/output devices).
All the required parameters can be setin
this operating mode and saved for later
use (download to the circuit-breakers).
The memory format is identical to that
of the PROFIBUS-DP software Switch ES
Power. No power is supplied via the
notebook COM interface, which means
that an additional power supply unit
(24 V DC) must be connected to the
BDA.

BDA as a Hand-Held Controller (or
BDA Plus)

As a hand-held controller, the BDA is
operated by connecting it temporarily to
the appropriate SENTRON VL/WL trip
unit interface.

All SENTRON circuit-breakers in a
system can be parameterised one after
the other using just one BDA, and the
parameter data saved to a notebook for
further processing. In addition, all the
diagnostic data of the circuit-breaker
can be read via the BDA. The parameter
data can also be exchanged with the
PROFIBUS-DP parameterisation
software Switch ES Power.

An additional 24 V DC power supply is
required if the circuit-breaker is not yet
supplied with power (e.g. by means of a
current on the main circuit; with
SENTRON WL by an external 24V DCon
the c¢; with SENTRON VL, an additional
24V DC power supply usually has to be
connected).

TCP/IP on RS232

(]
-Power Supply
Notebook

SENTRON WL

Notebook

CubicleBUS

TCP/IP on R5232




BDA Plus as an Ethernet Interface

In addition to the above-mentioned
functions, the BDA Plus enables data to
be accessed via the Ethernet. In this
case, the circuit-breaker data is not
transmitted as net data, but displayed
on HTML pages in an
application-specific format. The
BDAIBDA Plus cannot be used to
integrate the circuit-breakers in higher
level visualisation systems, such as
WinCC. If it is to be possible to display
several SENTRON VL/WL circuit-breakers
round-the-clock online using the
communication system in a switchgear
unit without the PROFIBUS-DP, one BDA
Plus is required for each circuit-breaker.
In this case, the circuit-breaker is
selected by entering the BDA-specific IP
address in the browser. Password
protection in the BDA and BDA Plus
prevents unauthorised access.

By making the appropriate settings on
the firewall, the SENTRON VL/WL
circuit-breakers can also be accessed via
the intranet and Internet.

Notebook

%

CubicleBUS

SENTRON VL

SENTRON WL




System Requirements

Certain prerequisites have to be fulfilled
before the BDA or BDA Plus can be
operated. One of the two standard
browsers (Internet Explorer as of V5.5 or
Netscape Navigator as of V6.2) must be
installed on the output device

(e.g. notebook). Compatibility with
other browsers cannot currently be
guaranteed.

To ensure independence between the
operating systems and browsers, all the
pages have been written in HTML code
and Java applets. A Java Virtual Machine
is required to display the pages.

What is Java?

Java is a platform-neutral
object-oriented programming language
originally developed by Sun
Microsystems. Java is implemented in
all IT areas of the commercial, industrial,
and administrative sectors, and is
available free of charge for many
operating systems and platforms - from
cell phones to real-time mainframe
systems.

Unlike most compiler languages, Java
applets are not directly translated into a
set of commands that can be
understood by a "real processor”.
Instead, they are first converted to the
"Java byte code". Although this byte
code is highly machine-oriented, a "Java
Virtual Machine" (VM), which emulates
a standardised processor for all Java
applets, is required on the target
computer.

Since Java normally compiles data twice
(once with the developer and once with
the user), this principle is known as the
Just-In-Time (JIT) compiler. Despite the
advantages already mentioned,
however, Java applets take longer to
start, since the machine code is
generated during initialisation.

The same Java applet, however, can run
on all supported systems without
modifications.

The Java Virtual Machine V2 V1.4.0_01
is required to display the BDA pages.

When these pages are called up for the
first time, the BDA checks whether Java

VM2 is available on the browser. If not,
the system automatically displays a
window informing the user of this and
automatically links the user to the
appropriate Sun Microsystems page.
An Internet connection must be
established to ensure the automatic
installation procedure functions
properly. If this is not the case, the
Virtual Machine required for the
Microsoft Windows operating systems
can be downloaded from the following
address:

http:/ljava.sun.com/products/archivelj2
se/1.4.0_01/index.html

Once installed, the option Java 2VM
V1.4.0_01 must be activated in the
browser (if it is not already).

To avoid conflicts with other Java
versions, you are recommended to
de-install older Java versions and delete
the cache in the browser.

The target system with the browser also
requires one or both of the following
communication interfaces:

e A serial interface with RS232 design,
such as that usually integrated on
standard PCs (e.g. COM1) for
point-to-point (PPP) communication
with the BDA.

e A LAN interface for communicating
with the BDA Plus via the Ethernet

Connectable circuit-breakers

The BDA can be connected to all
SENTRON WL circuit-breakers with
CubicleBUS . These are all the
circuit-breakers with the following trip
units: ETU45B, ETU55B, and ETU76B.
It can be connected either directly to the
trip unit or to the last external
CubicleBUS module. Circuit-breakers
can also communicate with the BDA if
they have been retrofitted with the
communication function.

With SENTRON VL circuit-breakers,

the BDA can only communicate with trip
units with the ETU LCD (ETU40M,
ETU40, or ETU42). The connection is
established via the front interface.

Getting started with the BDA Plus

If the BDA Plus is installed the first time,
the settings for the IP address and the
standard gateway as well as the subnet
mask must be set using the serial
communication via RS232. After this
the BDA Plus must boot again to load
the ethernet driver with the specified
parameters.



http://java.sun.com/products/archive/j2se/1.4.0_01/index.html

The Breaker Data Adapter (BDA) and BDA Plus
Connection to SENTRON Circuit-Breakers

To operate the BDA, it must be connected to the target system (e.g. a PC)

on one side and a SENTRON circuit-breaker on the other. Different

scenarios are possible here depending on the application.

SENTRON WL

With SENTRON WL, two basic methods
are available for connecting the BDA.

Temporary

If the BDA is to be used as a local
parameterisation tool and several
circuit-breakers are to be set in
succession, the local front interface
of the trip unit can be used.

24V DC power supply

Top

The cable required is supplied with the
BDA. An additional 24 V DC power
supply unit is also required if the
circuit-breaker is not yet supplied with
power via the CubicleBUS. For this
purpose, avoltage connection is located
on the top of the BDA next to the
interface to the SENTRON
circuit-breaker.

Connection to the circuit-breaker

INTERFACE
VL S WL

Bottom

T E AT
=3

T EREACE
ETHEMMNET

S

RS232 plug for PPP connection

Ethernet interface

Reset button

The physical BDA interfaces. The connection to the circuit-breaker and optional
power supply are on the top, while the RS232 interface (or the Ethernet interface

in the case of BDA Plus) and the reset button are on the bottom.

In temporary mode (as a replacement
for the hand-held controller), the BDA
can be quickly secured to all switchgear
cubicle using magnets fitted on the
back.

Permanent

The trip unit interface through the front
connection is not suitable if a BDA or
BDA Plus is to be permanently
connected to a SENTRON WL
circuit-breaker. The connection on the
last CubicleBUS module, such as the
COM15 module, or one of the other
modules, is much more suitable. In this
case, a cable is supplied with the BDA
that can be connected directly to the
RJ45 plug-in contact of the CubicleBUS
module. In most cases, a BDA Plus is
used for permanent installation. The
DIN rail installation kit supplied ensures
that the device is permanently secured.

The principle regarding the power
supply is the same as for temporary
operation: if the CubicleBUS is supplied
with power, the BDA will also operate
without an extra power supply unit.
Otherwise, the BDA must also be
connected to a 24 V DC power supply
unit.

SENTRON VL

If the BDA is connected to the front
interface of the ETU LCD, it must always
be operated with a 24 V DC power
supply, since it is not supplied by the
circuit-breaker.




Operation

As a microcomputer, the BDA is booted
in the same way as a PC. This takes
approximately 40 seconds and is started
automatically when the power supply is
switched on. During this time, the
content is loaded from the Flash
memory to the main memory, an
internal self test is carried out, the
operating system (embedded Linux) is
booted, and the web server application
started.

The reset button on the underside
enables the BDA to be restarted
manually at any time.

The LEDs indicate the operating status
during the boot-up process. The upper
DEVICE LED is first red/green, while the
lower CubicleBUS LED is red only. After
about 10 seconds, this also changes to
red/green. During the load process, the
Ethernet connection is checked for a
connected network. Only then is the
appropriate driver loaded. Since the
BDA Plus is to be operated with an
Ethernet connection, a physical
connection to the Ethernet must already
exist during the boot-up process.

Meaning of the LEDs on the BDA

e Display Meaning
red BDA out of order
DEVICE green BDA in operation
red/ BDA booting up
green
BDA in online
mode and
red connection to
circuit-breaker
interrupted

Connection exists
green to CubicleBUS or

CubicleBUS SENTRON VL
red/ BDA booting up
green

BDA in offline
off mode, even if

circuit-breaker is
connected.

The LEDs on the BDA indicate
the current operating status.

ETU45B trip unit

CubicleBUS

Breaker data adapter

Local interface of
trip unit

PPP connection to PC

For operation over a short period of time, the BDA can be connected to the local

':6'92 interface of the trip unit. In this configuration, only the RS232 connection to the
PC is generally used.
BDA Plus

External CubicleBUS
module

DIN rail

Connection to Ethernet

In a permanent installation, the BDA should be connected to the last external
CubicleBUS module. It can be secured using either a magnet or a DIN rail, as
shown above.

Fig.
6-3
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When the boot-up process is complete,
the DEVICE LED switches to green, while
the CubicleBUS LED switches to green
or is extinguished, depending on the
connection.

If the BDA is not supplied via the
CubicleBUS of the SENTRON WL, it
must be activated via an external

24V DC power supply. The power
supply unit used to run serial
communication of the 3WN6 with
Win3WNS, if the 3WN6 is not supplied
externally, can be used for this purpose.
The order number is: 3WX3647-6JA02.

Other 24 V DC power supply units that
supply the required power can also be
used.

BDA — SENTRON VL
connecting cable

24V DC power
supply

ETU LCD

PPP connection to PC

Connection to COM10

Connection to Ethernet

Max./min. operating voltage (V) 19.2/28.8

Power loss min./typ./max. (W)

Weight (kg)




The Breaker Data Adapter (BDA) and BDA Plus
Connection to the BDA via the Serial Communication

System

To operate the BDA, it must be connected to the target system (e.g. a PC)

on one side and a SENTRON circuit-breaker on the other. A range of options

is available, depending on the application and operating system.

To ensure that serial communication is

possible between the target system and

the BDA, you have to carry out the

following steps:

e Connect the BDA to the circuit-breaker
and supply with power.

e Connect the BDA to the COM interface
of the target system (e.g. PC) using a
fully assigned null modem cable.
Caution: With a null modem cable,
pins 2 and 3,4 and 6, and 7 and 8
must be assigned and reversed with
respect to each other.

The COM port used must not be being
used by a different application (e.g.
synchronisation program).

Installing a standard modem.

Once the physical connection has
been established using a null modem
cable, a standard modem must be
installed once on each PC. The
procedure for installing the modem
varies slightly depending on the
operating system. The screenshots on
the following pages provide a
step-by-step guide to the procedure.
The standard modem to be selected -
28800 bps - is not related to the actual
transmission rate. The examples
illustrate the connection to the COM1
interface; other interfaces must be set
accordingly. The installation process
always begins in the Control Panel of
the operating system. The default
settings in the "Properties" windows of
the modem do not usually have to be
changed. They are only shown as a
reference if any problems arise.

The screenshots on the following
pages for Windows98 are identical for
Windows95, WindowsNT, and

WindowsME. WindowsXP screens are
virtually the same as those in
Windows2000.

Installing a data communications
connection.

Once a standard modem has been
installed, a communications link must
be established once via this modem.
To do so, a data communications
connection must be set up via
"Workstation > Data Communications
Network". Once the appropriate
modem has been selected, the
maximum rate has to be selected
again. The name of the connection is
user defined, while the user name
must be "ppp" and the address signal
"555". A preselection code and
password must not be entered.

All of these settings are shown on
the following pages. Windows98
screenshots are used to represent
the operating systems Windows95,
Windows98; WindowsNT, and
WindowsME. Only the screenshots
from WindowsXP are used for
Windows2000 and WindowsXP.

Establishing the connection.

A communications link is established
by activating the installed data
communications connection.

Once the user name and password
have been checked (a password must
not be entered), the window for
establishing the connection
disappears from the Windows systray.
The systray is the area on the bottom
right next to the system clock in the
toolbar. A small icon with two
computers appears here.
Double-clicking this opens a window
displaying the properties of this
connection.

A test ping can also be used to check
that the connection has been
established correctly. Once you have
opened the entry screen (Start >
Execute) and entered "ping 2.2.2.1", a
DOS box appears that displays either
"Reply from 2.2.2.1 after..."
(connection OK) or "Reply timed out"
(connection not available).

Start the browser (Internet Explorer or
Netscape Navigator)

Entering the target IP address 2.2.2.1.
You have to enter 2.2.2.1 in the
address line. The usual "http:/[" does
not have to be entered. When you
press ENTER, the pages will be loaded
from the BDA.

Note: You may have to include the
address 2.2.2.1 in the list of addresses
that do not use a proxy server. The use
of a proxy server is optional and
depends on the network.

A desktop link can be created if the BDA
connection is used frequently. To create
an Internet Explorer link with the local IP
address of the BDA on the desktop, you
have to drag the Internet Explorer icon
in the address line to the left of the
address to the desktop. Alternatively,
the BDA starticon can be used. To do so,
press the left mouse button to save it on
the hard disk as a bitmap and specify it
as an icon in the properties window of
the link saved on the desktop.
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J File Edit “iew Go Favorites Toolz Help H
JAgdress I@ Cantral Panel 'I
[ = g | 6 B e K EE -
e < -
Fonts Gaming Internet Java Plug-in -~ Ja
Options Options 1.30.M
D & D .
k-
I ail m Mouze Multimedia I Modems Properties 2=l
4 | | _,‘—I General | Diagnostics
|‘I object(z] selected |_gj My Computer

The following modems are zet up on this computer:

Add... %J Femove Froperties

— Dialing preference:

Diling from:  Home

Click Dialing Properties to madify how pour calls are

dialed.
Dialing Properties |

Install New Modem

Windows will now try to detect your modem. Before k. I Cancel
continuing, you should:

1. If the modem iz attached to your
computer, make sure it is turned on.

2. Quit any programs that may be using the
modern.

Click Mext when you are ready to continue.

IV Don't detect my modem; | will select it from a list]

< Back Mex Cancel |
Install New Modem
& Click the manufacturer and model of your modem. IF your modem iz not listed,
or if you have an installation digk, click Hawve Digk.
Manufacturers: Models
[ dard Modem Tup Standard 2400 bps Modem ;I
[WoiceWiew Modem Types] Standard 9600 bps Modem
3Com Standard 14400 bpz Modem
Y Standard 13200 bps Mode J
Accton Technology Corpor - ndard 00 bps ).
Aoman _I—I Standard 33600 bpz Mode
L Standard BRONN hns KRRFlex bodem LI
Have Disk... |
< Back I Mext » I Cancel |
Fig Installing a standard modem with Windows98, part 1 (identical to Windows95, WindowsNT, and WindowsME):

6—5. A standard modem (28800 bps) is selected and installed in the Control Panel. The automatic identification function must be
switched off for this purpose.




‘r'ou have selected the following modenn:
IStandard 28300 bps Modem

Select the port to use with thiz moden:

i 41
Communications Port [COMZ2)
ELCP Printer Port [LPT 2]
EPSOM Printer Port [LPT1]
EPSOM Printer Port [LPT1]

< Back IbNexU I

Cancel |

21|

Modems Properties

General | Diagnostics

b= Supratd ax 56i Yoice PCI V.92

Add... Femove

— Dialing preference:

Dialing from:  Home

E_Iic:k Dialing Properties to madify how vour calls are

dialed.
Dialing Properties |

Cloze | [Earce!

21x|

Standard 28800 bps Modem Proper

General Connection |

— Connection preference:

Doata bits: IS 'l
I MHone = l
Stop bits: I‘I 'l

— Call preference:

Parity:

I | it Fr il e et are diling
I | Eance!the callif not cannested withit I ECE

I | Disearirest & eall it idle for more e I mins

Advanced... |

ok |

Cancel |

Install New Modem

*r'our modem has been set up successiully.

If you want to change these settings, double-click
the Modems icon in Control Panel, select this
madem, and click Properties.

< Back [Carce|

21|

Standard 28800 bps Modem Prope:

General | Connection

Standard 28800 bpz Modem

Fort: IEommunications Port [COMT) j

= Speatenvalume

[ J— Higty

— Maximumn speed

33400 =l
4300 -
9600 b
19200

_I Cancel |

21|

= | sz erron cartra]

I | Beauired|to connest

& Hardware [RTS/CTS)
I Eonpres: data (" Software (<ONXOFF)
= | Wse cellulan protass]

= [edulaton hpe
| I~
— Extra zefting:

™ Append ta log

iewlog | [ QK Cancel |
Advanced Port Settings =
v Use FIFO buffers [requires 16550 compatible LART
SR e
Select lower zettings to corect connection problems.
Select higher zettings for faster performance. Cancel |
Defaults |

Beceive Buffer. Low [1] '—J— High [14]

Transmit Buffer:  Low [1) '—J High [1E]

Fi Installing a standard modem with Windows98, part 2 (identical to Windows95, WindowsNT, and WindowsME):
Once you have installed the standard modem, you have to set it to the maximum rate of 115200; the default settings in the other

windows are retained.
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=lolx] Make New Connection =
J File Edit iew Go Favores Tool ™
JAgdress I Dial-Up Metworking 'l
e~ ElE G am] >

Tuvpe a name for the computer you are dialing:

IBDA Communication via AS232

Select a device:

=
o i
= [ Standard 2800 bps Madem =l
WinPoET
Connection
|3 abject(s] 7
Standard 28800 bps Modem Properti 2=l
< Back Mest » Cancel |
General | Eonnectionl Dptionsl
oy
Standard 28800 bpz Modem [P P T —— ll

Type the phone number for the computer you want to call:

Fort: IEommunications Port [COMT) j Area code: Telephone number:
= Speater valime I j : |555
Ly J— Higty Country code:
U o IUnited States of America (1] j

— Maximum speed

115200 =l
4300 -
9600 o
19200
38400
57600

Cancel |

_I Cancel | < Back

Connect To 2=l

. =10l
| Fle Edt View Go Favoit ™

JAgdress I Dial-Up Metworking 'l

33

]

e
R BD& Communicati...

)

User name: IDDD

\ Password: I

™ Save password
Make Mew
Connection

WinPoET

Connection
Fhone number: |555
|‘I object(z] selected i Dialing from: > | Dial Properties...l

Canect I Cancel |

Connecting to BDA Communicati: =

Statuz: Dialing... Cancel |

x|

Statuz: Yerifying uzername and Cancel |

pazsword...

Status: Registering your computer Cancel |

on the network. ..

Installing a data communications connection to the BDA with Windows98, part 1 (identical to Windows95 and
WindowsME): You now have to establish a data communications connection to the BDA. To do so, double-click "Establish new
connection" in the Control Panel and then maintain the windows as shown.

Fig.
6-7




=l SENTRON BreakerDataAdapter - Microsoft Internet Explorer provided : ol x|

_| File Edit View Favorites Tools  Help |-
_| P Back + =h - @ @ ﬁ | EaSearch @Favorites @History | I%v L%
| address [&] hitprrz.2.2.17 x| s

SENTRON BreakerDataAdapter =

Deutsch % English

Al

&7 Done ’_ ’_ | Internet

(Bl gD E® e

Fi Installing a data comm. connection to the BDA with Windows98, part 2 (identical to Windows95 and WindowsME):
*  Once communication has been established, the connection window disappears from the Windows systray. To display the BDA
6-8 : . . ) S
pages, enter address 2.2.2.1 in the browser. To call up the connection window, double-click the relevant icon in the systray.

[ =loix

_| File Edit View Favorites Tools  Help |-

J 4mback - = - @| @Search [E:gFolders %:gHistory | E.% % }( g Ev | =]
JAddress l@ Cantral Panel LI (')GD
. i 2] | s 4
& B Lass = m o -] - {
Accessibility  Add/Remove  Add/Remove  Advertised Advertised Date/Time Display Folder Options
Options Hardware Programs Programs Prograrm...
=] 3 Giito | <
A 8 § = D T
Game Intel® Internet Keyboard Tail Mouse
Controllers Graphics. .. Options
® &2 8 8 3 ¢
Printers Regional Remate SAP SAPConsole  Scanners and  Sounds and Syskem
Options Control Configuration  Administrator Cameras Multimedia

=
4

IConFigures wour telephone dialing rules and modem properties | |

Fi Installing a standard modem with Windows2000, part 1 (identical to WindowsXP):
6—9. To install a standard modem in WindowsXP, double-click the "Telephone and modem options" icon in the Control Panel.
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Phone And Modem Options

Dialing Fules  Modems lAdvanced

Install New Modem
Maodern | Attached To | Do you want Windows ta detect your modem?

The fallowing modems are installed: Add/Removye Hardware Wizard

windows will now try to detect your modem. Before
continuing, you should:

1. If the modem iz attached to your
computer, make sure it is turned on.

2. Quit any programs that may be using
the madern.

Click Mext when you are ready to continue.

[¥ Don't detect my modem; | will select it from a list.

< Back | Next ¥ Cancel

Add/Removye Hardware Wizard

Add/Removye Hardware Wizard
Install New Modem
@ Install New Modem
Select the port[z] you want to install the madem on.

@ Select the manufacturer and model of your madem. [f your modem is not listed, or if you
: have an installation disk, click Have Disk.

“r'ou have selected the following modenn:
|Standard 28800 bps Modem

Manufacturers: Models:

[Standard Modem Types) i‘ Standard 9600 bps Modem
3Com Standard 14400 bpz Modem

On which ports do you want to install it?

Al ports
+ Selected ports

< Back | NEN Cancel |

— < Back | [Wesxt > Cancel

Add/Removye Hardware Wizard
Install New Modem
Modem installation iz finished!

*t'our modem has been set up successiully.

I Standard 19200 bpz Modem
Aceex Standard 28800 bpz Modem
Acer + | | Standard 33600 bps Modem

: sl 5 Standard 56000 bps K5EFlex Modem
J—I Ctandard BENNN e WO b adars

Have Disk...

LILL L

If you want to change these settings, double-click the
Fhone and Modem Options icon in Control Panel, click the
Modems tab, select this modem, and then click Properties.

[ ensn | |

Fi Installing a standard modem with Windows2000, part 2 (identical to WindowsXP):
6—16 Select the standard modem (28800) and assign it to a free COM interface.




Phone And Modem Options

Dialing Fules  Modems |Advanced

The following modems are installed:

Modem | Attached To |
Standard 28800 bps Modem  COM1

Add... | Bemove |

QK | Cancel | Lpply |

Phone And Modem Options

Dialing Fules  Modems |Advanced

The following modems are installed:

Modem | Attached To |
Standard 28800 bps Modem  COM1

Add... Bemove | Eropertiesl

Cancel | Lpply

Standard 28800 bps Modem Properties

General | Diagnostics | Advanced

Part:  COM1

= Speaker volume

r— b aximum Port Speed

33400 4
4800 -
9500 b
13200
—Di 38400
Dial Conl E7E00 | |
il Ton dial Lone LeTor| (=[]}

o]

Cancel




File Edit View Favorites Tools Help

L
J
3 s > fr P Search ||~ Folders El'
iress G‘ Control Panel i a L
e > chl z
e P = %
Game Internet Keyboard Logitech
Controllers Options Came...
o #
N @ < %
; -, = LS
See Also Mouse MNetwark: NVIDIA Phone and
’ Conneck;ns nView-Deskt... Modem ...
% Windows Update
(7)) Help and Support '.._‘}, [ e H 0
) = . v
" Network Connections Q@@
File Edit View Favorites Tools Advanced Help 4'
Q Back - ? | ? P Search ||~ Folders Elv
Ad e_ Metwork Connections b a Go
A Internet Gateway =
-
"’3 Internet Connection
#3 Setup a home or small ~
~ office network
LAN or High-Speed Internet
.
See Also E cl Local Area Connection
- b=
) Network 'i_'!.
Troubleshooter v
New Connection Wizard
Welcome to the New Connection
Wizard
This wizard helps you:
* Connect to the Intemet.
* Connect to a private network, such as your workplace
network. = .
New Connection Wizard
* Set up a home or small office network:.

MNetwork Connection Type

What do you want to do? @

() Connect to the Intemet

Connect to the Intemet so you can browse the Web and read email.

To continue, click Nest. (2 Connect to the network at my workplace

Connect to a business network {using dial-up or VP N) so you can work from home,
afield office, or another location.

[Thed s | I il () Set up a home or small office network

Connect to an existing home or small office network or set up a new one.
() Set up an advanced connection

Connect directly to another computer using your serial, parallel, or infrared port, or
set up this computer so that other computers can connect to it.

Fig Setting up a data communications connection to the BDA with WindowsXP, part 1:

Go from the Control Panel to "Network environments" and click "Establish new connection”, as shown above.
6-12 . . . . .
Then follow the instructions provided by the Installation Wizard.




New Connection Wizard
New Connection Wizard

Network Connection
How do you want to connect to the networlk at your workplace 7

Create the following connection:

Conne& using @ modem and a regular phone line or an Integrated Services Digital
MNetwork (ISDN) phone line.

() VMirtual Private Network connection
Connect to the network using a vitual private networ (VP N) connection over the

Intemet.
I < Back ” Mext > ] I Cancel ]
New Connection Wi
Phone Number to Dial
‘What is the phone number you will use to make this connection?

Type the phone number below.
Phone number;

EE]

You might need to include a "1" or the area code, or both. f you are not sure
you need the extra numbers, dial the phone number on your telephone. i you
hear a modem sound, the number dialed is comect.

<Back || Nea> | [ Cancel

Connection Name
Specify a name for this connection to your workplace,

Type a name for this connection in the following box.
Company Mame
| BDA communication via R$232

For example, you could type the name of your workplace or the name of a server you
will connect to.

User name: PPR

Password:

[[] Save this user name and password far the following users:

Dial B2 v

Dial H Cancel ][ F'rgperigs ][ Help

Fig.
6-13

New Connection Wizard

Completing the New Connection
Wizard

You have successfully completed the steps needed to
create the following connection:

BDA connection via RS232

* Share with all users of this computer

The connection will be saved in the Network
Connections folder.

my desktop:

To create the connection and close this wizard, click Finish.

< Back ” Firids ]l Cancsl

mmunication u:

General | Options | Security | Metworking |

Connect using:

|
3 | el

Co ure...

Fhone number for Standard 28800 bps Modem

one number:

| 556 | Alternates

[] Use dialing rules

Show icon in notification area when connected

Ok ] [ Cancel

Setting up a data communications connection to the BDA with WindowsXP, part 2:
Continue following the instructions and maintain the windows as shown above.




Modem Configuration

& Standard 28800 bpz Modem [COM1)
G

Maximum speed [bps]:
Modem protocol
Hardware features
Enable hardware flow contral
[] Enable modem errar contral

[[] Enable modem compression

[[] Shaw terminal windaw

[[] Enable modem speaker

L Ok _J[ Cancel ]

| General || Dptions| Security | Networkingi

Security options

Walidate my identity az follows:

|AIIOW unzecured password v

Automatically uze my Windows logon name and
password [and domair if any)

Fiequire data encryption [dizconnect if none]

O Advanced [custom settings)

u these settings require:

Settings.
Interactive logon and scripting
[ Show terminal windaw
[ Bun script:
Edit. Browse.
[ Ok, ,] [ Cancel ]

User name: | PPR |

Password: | |

[[] Save this user name and password far the following users:
Me only

Anpone who uses this computer

Dial: | 555 w |

] [ Cancel ] E Froperties d [ Help ]

oy

Connecting BDA connection via RS232...

[#] Erompt for name and password, certificate, etc.

[ Inciude ‘indaws logon domain
Prompt for phone number
Fiedialing options

Bedial attempts: 3

1 minte
never

4

Time between redial attermpts:

<

<

|dle time before hanging up:

[] Redial if ine is dropped

Multiple devices

Dial all devices

Configure,

#25

| General || Optioris || Security| Hetwarking

Type of diakup server | am calling:

Settings

Thiz connection uzes the following items:

 Internet Pratacal [TCP/IP)
O L;'. File and Frinter Sharing for Microsoft Metworks
g Client for Microsoft Metworks

Install Uninztall

[rescription

Transmission Control Protocal/lntemet Protocal. The default
wide area network. protocol that provides communication
across diverse interconnected networks.

[ Ok ,][ Cancel ]

Dialing 555...

Connecting BDA connection via RS232...

@ Werifying username and pazsword...

Connecting BDA connection yvia RS232...

@ Fegistering your computer on the network...

| Cancel




Fig.
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File  Edit Wiew Favorites Tools  Help

@Back 4 \ﬂ \ELI _;\J ,/'-.: Search * p
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w | é Go Links

SENTRON BreakerDataAdapter

Java

Infarmation Deytsch

English

'{El Done

e Inkernet

RIX

= BDA Communication using R$232 Status

General | Detais|
Connection |
Statusz: Connected
Druration: 00:02:57
Speed: 115.2 Kbps
Activity
Sent '1."‘:;1 Feceived
Bytes: 20.218 14.074
Compression: 1% 15%
Errars: 1] 2
| Froperties ,| [ Dizconnect

Setting up a data communications connection to the BDA with WindowsXP, part 4:
Once the connection has been established, start the browser and enter the address 2.2.2.1. To display the connection properties
so that you can check them, double-click the appropriate icon in the systray.




Control Panel b

_| File Edit View Favorites Tools  Help

_| 4mBack ~ mp - @| @Search @Folders f;ﬁHistory | Eﬁ E.;i }( f’j

_! Address i@ Cantral Panel

Controllers Graphics, .. Options
= = - - 1 ==y
L @ 9 =3
Phone and  Power Options Printers Regional Remate SAP
Moderm ... Options Control Configuration
oy i e I P
- Vo T (S
& & 8 W B
SAPConsole  Scanners and  Scheduled Sounds and Syskem Systems  Tweak UI 1,33 Users and
Administrator Cameras Tasks Multimedia Management deutsch Passwords =
|Connects to other computers, nebworks, and the Internet [ [ 5

Efl Network and Dial-up Connections

J File Edit View Favorites Tools Advanced Help
J A Back + =) - @| @Search @Folders ®History | % @ ?( )] |
J Address I Metwork and Dial-up Connections
3,
[Be:2
Local Area
Connection
|1 object(s) selected A

Network Connec

Welcome to the Network
Connection Wizard

Using thiz wizard you can create a connection to other
computers and netwaorks, enabling applications such as
e-mail, Web browsing, file sharing, and printing.

To continue, click Next.

Network Connection Wizard

Metwork Connection Type
*Y'ou can chooge the type of network connection you want to create, based on

your network, configuration and your networking needs.

' Dial-up to private network
Connect using my phone line [madem or ISDM].

" Dial-up to the Internet
Connect ta the Intermet uging my phone line [modem or ISDM].

< Back I Mest > I Cancel " Connect to a privat twork through the Int t
Create a Yirtual Private Metwork [YPM] connection or tunnel’ through the Intermet.
A ti . i

pl g
Let other computers connect to mine by phone line, the Internet, or direct cable.

" Connect directly to th p
Connect uzing my senal, parallel, or infrared port.

< Back I Ne;b | Cancel
<

Fig Setting up a data communications connection to the BDA with Windows2000, part 1 (similar to WindowsNT):
6—1(; A modem is installed for Windows2000 in the same way as for WindowsXP. You then have to set up the data communications
connection to the BDA. To do so, proceed as shown in the screenshots.
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Network Connection Wizard

Phone Number to Dial
“Y'ou must specify the phone number of the computer or netwaork, pou want to
connect ta.

&)

Type the phone number of the computer or network you are connecting to. If pou want
your computer to determine automatically how to dial from different locations, check Use
dialing rules.

Network Connection Wizard

Connection Availability
“r'ou may make the new connection available to all uzers, or just yoursell,

&)

“r'ou may make thiz connection available to all users, or keep it only for vour own uze, &
connection stored in your profile will not be available unless you are logged on.

Area code; Fhone nurnber:
| I
Country/region code;

| i

™ Use dialing niles

Create this connection:

& For all users

" Only for myself

< Back I Mest > | Cancel
S
< Back th ¥ Cancel
Completing the Network
Connection Wizard
Connect BDA connection via RS: ﬂil
Type the name pou want to uge for this connection:
IBDA connection via R5232
To create this connection and save it in the
Metwork, and Dial-up Connections folder, click
Finizh.
To edit thiz connection in the Metwork. and Dial-up
Connections folder, select it, click File, and then click
Properties.
Uszer name: IDDD
Password: I
[T Add a shortcut to my desktop I Save passward
< Back F[:ésh Cancel | Dial |555 j
Cancel Froperties Hel
BDA connection via R5232 2]x| £ | r |
General | Options I Security I Metworking I
Connect using: Modem Configuration ﬂil
[ Modem - Standard 28800 bps Modem (COMT) 5y Standan 28800 b Mo (OOMT)
~ Phan number Maximum speed [bps]: 38400 j
Mod - 1200
Area code; Phone number: 0em rotaco) 2400
4800
I j |555 Altemates | — Hardware features 3500
19200
Gavrision gad: [V Enable hardware flow co 32400
I j [T Enable modern emor conb 57600
" Enable modem compressi
™ Use dialing niles Fules |
™ Show terminal window
™ Run script: j
¥ Show icon in taskbar when connected Edi. | Bz |
[” Enable modem speaker
()3 Cancel |
()3 I Cancel |

Setting up a data communications connection to the BDA with Windows2000, part 2 (similar to WindowsNT):
The procedure for setting up the data communications connection for WindowsNT is largely the same as the example shown
above for Windows2000.

Fig.
6-17
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BDA connection via R5232 2%

Connect BDA connection via RS23

Generall Dptionsl Security  Metwarking |

Type of dial-up server | am calling:

Settings |

Components checked are uzed by thiz connection:

Uszer name: IDDD

Cliert for Microzoft Netwarks

Password: I

[ Save password
Install... Uningtall Froperties

Dial: {555 =

r— Description

Transrmizsion Control Pratocol/intemet Fratacal. The default

wide area network. protocol that provides communication =
acrozz diverse interconnected networks. Cancel Properties | Help |

()3 I Cancel

Connecting BDA connection via RS232,

@F,  Dialing 555...
T2 . -
Connecting BDA connection via RS23;

1 Werifying username and pazsword...
L @ Connecting BDA connection via RS23; :

1 Fiegistering your computer on the network...
L

&

SENTRON BreakerDataAdapter 050fl rnet Explorer L _|EI|5|
_| Dakei  Bearbeiten  Ansicht  Fawvoriten  Extras @ |-
_| Gzuick ~ = - @[] 4| Qsuchen [GFavoriten (Avedaut | Y- S
JAdresse |@ http:ffz.2.2.1) Ll @ Wechseln 2u “Links 2
SENTRON BreakerDataAdapter =

&7 l_l_lﬂ Internet 4

Setting up a data communications connection to the BDA with Windows2000, part 3 (similar to WindowsNT):
Once the installation is complete and the connection has been established via the null modem cable, start the browser by entering
the address 2.2.2.1. The PC temporarily adopts the address 2.2.2.2.

Fig.
6-18
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The Breaker Data Adapter (BDA) and BDA Plus
Connection to the BDA Plus via the Ethernet Interface

In addition to communication via the serial RS232 channel, the BDA Plus

features an Ethernet interface. If the BDA Plus is to be addressed via this

interface, it must be integrated in the local Ethernet (LAN). This chapter

explains a number of key terms and settings.

Ethernet

Unlike the PROFIBUS-DP, Ethernet does
not function according to a master-slave
principle. All the stations have equal
priority on the bus, which means that
any station can be the sender and/or
receiver.

A sender can only send on the bus if no
other station is sending at that point.
This is made possible due to the fact
that the stations are always "listening
in" to find out whether any messages

are being sent to them or any senders
are currently active. If a sender has
started sending, it checks that the
message it has sent is not corrupt. If the
message is not corrupt, the send
operation continues. If the sender
detects that its data is corrupt, it must
abort the send operation because a
different sender has already started
sending data.

After a random time has elapsed, the
sender restarts the send operation.

Internet
Company pro .
Firewall Statlons* S
Local proxy
Intranet

&

Local

L

Stations

This diagram illustrates the structure of an Ethernet, how an intranet is
integrated, and how this is connected to the Internet.

This is known as CSMA/CD and, as a
"random" access procedure, does not
guarantee a response within a certain
time frame. This largely depends on the
bus load, which means that real-time
applications cannot yet be implemented
with Ethernet.

Definition of Key Terms

An intranet system comprises several
Ethernet lines connected to each other
via gateways within a company. The
structure of an intranet system can be
just as heterogeneous as that of the
Internet: it can be restricted to one
location or distributed worldwide.

Ethernet/intranet lines are connected to
each other using repeaters,
bridges/switches, routers, and
gateways. These modules work at
different levels in the ISO/OSI 7-layer
model.

The repeater (or star coupler) only
regenerates and strengthens the
electrical signal; it does not interpret
bits. The bridge (or switch) physically
separates the networks and performs
fault and load disconnection. Filtering
and guidance mechanisms are usually
implemented. The router decouples the
networks at the logical level (protocol
level) by means of the specified
addresses. Using routing tables it knows
which messages are to be sent to which
address. It continues to work, however,
on a protocol-dependent basis. The
gateway also enables the router to
convert services.

This means that it can act as a security
mechanism, such as a firewall, while
functioning as a proxy.

A proxy is a program in a gateway that
acts as both the server and client. It
processes requests, translates them if
necessary, and forwards them to the
addressees. Proxies are also used to
control access (firewall) and forward
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requests for protocols that are not
supported. Intranet users in particular
are familiar with the Internet/intranet
page caching function offered by
proxies.

The intranetis connected to the Internet
via a company proxy, which can also
act as a firewall. If a PC (user) wants to
access an area of the intranet from the
Internet, the firewall must be informed
of which addresses can be accessed
from outside.

IP Addresses

The partner must have a unique address
so that it can be addressed in the
extensive intranet/Internet system.

The IP address format is used for this
purpose, which, as of Version 4,
comprises four figures from 0 to 255,
separated by a decimal point. Example:
146.254.245.62

The address is 32 bits long. Three
classes have been created to enable the
addresses to be structured on a
world-wide basis and to ensure that the
same address does not exist twice. The
IP address comprises a small header,
which describes the class, a network
number, and a host number. The
address of a subnetwork (intranet, for
example) is encoded in the network
number. The host number is basically
the unique address of a station in a
network of class X and subnetwork Y.

The first byte of class A IP addresses
contains a number from 0 to 127: e.g.
98.x.x.x. This class can support up to
128 subnetworks, each with around 16
million connections. Since class A
networks are very limited in number,
these addresses are only available for
large global companies and
organisations. A Network Information
Center (NIC) is responsible for assigning
the classes and network numbers.

Class B networks (these begin with
128.x.x.x to 191.x.x.X) support up to
16,384 subnetworks, each with up to
65,535 stations. The majority of large
companies and providers have a class B
address.

With around 2.1 million subnetworks,
each with up to 256 stations, class C
addresses are often used by smaller
providers and companies with no more
than 256 connections in their corporate
network. The IP addresses start from
192.x.x.X to 223.x.X.X

Subnet Mask

The subnet mask provides information
on the size of the subnetwork (intranet)
and its address band. In this way, each
station knows whether the IP address to
be addressed is located in the same
subnetwork or whether it has to be
addressed via a gateway.

Example:

IP address 1st BDA:
IP address 2nd BDA:
IP address gateway:
IP address browser:
Subnet mask:

206.150.100.89
206.150.102.32
206.150.100.1
206.150.100.50
255.255.255.0

Subnet mask 255.255.255.0 means
that all addresses whose first three
bytes are the same as the station
address are located on the line of that
station. These can be addressed directly
(in the example above, from the
browser of the first BDA). A comparison
of the address of the second BDA with
the subnet mask shows that this address
is not on the same line as the station.
This means that the gateway must be
addressed, via which the request is then
forwarded to the second BDA. The
subnet mask must be obtained from the
network administrator (usually
255.255.255.0).

BDA IP Address

The BDA must be assigned its own
unique IP address that has not been
used before so that it can run on the
Ethernet. This address must be in the
same band as the other addresses on
this line. You may have to contact the
network administrator here.

Gateway IP Address

If an address that is not located in the
subnetwork is addressed in the browser,
the requestis forwarded to the gateway.
The gateway knows the location to
which the request has to be forwarded
on account of the configuration. The IP
address of the gateway must be
obtained from the network
administrator.

If 0.0.0.0 is set as the gateway IP
address, no access to a gateway has
been configured.

Operation

Once the addresses have been set, it
should be possible to call up the BDA
Plus via the Ethernet. This can be
checked using a test ping. To do so,
enter "ping x.x.x.x" in Start > Execute
(x.x.x.x is the placeholder for the IP
address of the BDA to be addressed).
The DOS box that then appears tells you
either that a reply from the "pinged" IP
address is received, or that the request
has been timed out. In this case, no
connection has yet been established
from the BDA Plus to the target system.

Note: You may have to include the IP
address of the BDA Plus in the list of
addresses that do not use a proxy server.
The use of a proxy server is optional and
depends on the network.

Once a connection has been
established, start the browser and enter
the IP address of the BDA Plus in the
address line.




The Breaker Data Adapter (BDA) and BDA Plus
Operating Instructions and Troubleshooting

The BDA supports state-of-the-art communications technology. It can be

implemented regardless of the operating system and browser used, and its

structured tree and the pages it displays are harmonised with the Switch ES

Power tool. The instructions provided here aim to show you how to make

particular settings. A troubleshooting table is included at the end to help

you solve any problems.

Languages and Help

The BDA interface is in German and
English. The language is selected every
time the browser is started. If you want
to switch the language during operation,
choose the option "SENTRON WL/VL" at
the top of the tree. The language
selection window then appears on the
right-hand side of the screen.

In addition to the HTML pages and Java
applets, the BDA stores the
accompanying help pages in different
languages. The help pages can be called
up where they are available via the
question markicon in the top right-hand
corner of the screen. They are available
whenever the BDA is activated.

The help pages are available in German
and English.

Offline/Online Mode

The BDA (and BDA Plus) can be run in
two different operating modes.

Online mode

Online mode is activated automatically
when the BDA is connected to a
circuit-breaker. In this mode, the current
operating and diagnostic data, as well
as the parameters are displayed and
loaded directly to the circuit-breaker
after they have been changed. Online
mode is indicated by a green
CubicleBUS LED.

If the connection to the circuit-breaker is
interrupted, the BDA switches to offline
mode. This also occurs if a file has been
opened under "Parameter transfer" or
received from the circuit-breaker.

Offline mode

If the BDA is supplied with 24 V DC and
is not connected to a circuit-breaker, the
BDA starts in offline mode, indicated by
the fact that the CubicleBUS LED is not
illuminated. Offline mode is used to
configure the BDA even if it is not
connected to a circuit-breaker, and save
this file for later use. Files created by
Switch ES Power can also be opened and
edited.

To switch from offline to online mode,
you first have to connect a
circuit-breaker. You then press either the
"Online" or "Send parameters" button in
"Parameter transfer".

Parameter: read and writable
Measured value: read only
Parameter: read only

Parameter not available

Measured value not valid

Fig.
6-19

Displaying Data

SENTRON VL and SENTRON WL use
"property bytes", which provide
information on the required value, such
as whether it is available, or readable
and/or writable. The display then
changes depending on the property
byte.

If a value is not available, for example,
because the circuit-breaker does not
have any neutral conductor protection
(N-conductor protection parameter), it
is displayed as an empty white field with
no outline.

If a value is available, the system
differentiates between whether it is
only readable or also writable. Read
only data is displayed in black on a gray
background in a black, outlined field. If
the value is also writable, the
background is white.

Values that are available but not
currently valid are displayed in red. This
could be the case, for example, if the
number of measured values available
for calculating the long-term mean
values of the current is insufficient
because the circuit-breaker has only just
been switched on.

PROFIBUS address (1...125)
Current L1 A
M-protection I, EER
M-pratection I, A
Demand L1 Elﬂ

The way data is displayed on the BDA pages depends on the property byte. This
tells you which data is read only, which data can be written, and which data is
not available.
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Password Protection

All write actions that would resultin a
change to the status or a parameter in
the circuit-breaker are password
protected. This ensures that parameters
cannot be changed and switching is
impossible without this password.

Note: The electronic relays of the
COM15 module are required to switch
the SENTRON WL on and off via the BDA.

The default password is
"sentron"

This can be changed by choosing "Extras
> Password" in the BDA tree (strongly
recommended). You have to enter the
new password twice. When you click
OK, the BDA asks you for the old
password.

If you have forgotten it, it can be reset
by means of a master password. To do
so, contact Technical Assistance at
SIEMENS AG, A&D CD.

Tel.: +49 9131 743833

E-mail:
nst.technical-assistance@siemens.com

Operation Example

This example aims to describe the
functionality of the BDA. You want to set
the PROFIBUS-DP address of the COM15
module for a SENTRON WL. To do so,
open the Communication node by
choosing "Device Parameters >
Circuit-Breaker". Then click the
input/output field next to the PROFIBUS
address and edit it in accordance with
the new address. Once you have
changed this parameter and exited the
field, the outline turns blue to indicate
parameters that have not yet been
transferred to the circuit-breaker.

You can then change other parameters.
If you want to transfer the modified
parameters to the circuit-breaker, click
OK on this page.

If the parameter transfer process is the
first write action in this session, the
system prompts you to enter the
password. Once you have entered the
password successfully, the data is
transmitted to the circuit-breaker.

If you want to reset the modified
parameters, click the "Undo" button.

If you exit the parameters page without
clicking OK, the changes are ignored.

Printing

Since Java applets are used, the normal
print function in your browser on the
parameter pages will not provide a
satisfactory printout.

If you want to print the parameters for
documentation purposes, open the
pages to be printed from the tree in the
BDA. All the parameter pages are
displayed again under "Extras > Print",
and you can print them individually as
required using the print menu in your
browser.

Comparing Parameters

The parameter comparison function is
used to check whether the parameters
setin Switch ES Power or the BDA match
those in the device. The following
parameters are checked:

e Protection parameters A and B

e Extended protection function
parameters

e Threshold value settings
e Measurement function settings
e Communication parameters

e Settings for the configurable output
module

The parameter comparison function can
be used, for example, to ensure that the
set parameters are transferred without
any errors once they have been
downloaded to the device.

Due to the complex nature of SENTRON
circuit-breakers, itis impossible to judge
accurately whether the parameters and
settings loaded to the device have
actually been transferred. This is
because, for example:

® BDA just forwards parameter changes.
Whether a parameter is correct can
only be verified in the memory
location (e.g. in the trip unit). If this
changes the value because one has
exceeded the maximum value, for
example, the modified value is
reported back to the BDA. This
discrepancy would be detected when
a subsequent parameter comparison
is performed.

In the BDA interface, not all
eventualities regarding the
dependencies between
minimum/maximum values and other
parameters are checked. This means
that a parameter could be entered
that cannot be copied in the
protection device in its current form.
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Root, language change possible
shows the most important information of the breaker at a glance
Saves and opens parameter files

It is important to know which breaker is connected

Detail information of the breaker, e.g. ident number or order number
User comments like equipment identifier

Shows which options the breaker has

Contains settings for the metering function incl. for the voltage transformer

All protective parameters are covered (ETU45B, ETU55B und ETU76B)
ETU55B and ETU76B do possess an additional parameter set B

Parameter for load shedding and load restore

Ext. protective function (only with metering unit) always leads to a trip
e.g. due to phase unbalance current

e.g. due to over voltage, under voltage, phase unbalance voltage

e.g. due to real power in and against normal direction

e.g. due to under frequency, over frequency

Setpoints (only with metering function) never leads to a trip, only a warning!
e.g. due to overload, phase unbalance current

e.g. due to over voltage, under voltage, THD voltage

e.g. due to real power in and against normal direction

e.g. due to apparent power

e.g. due to under frequency, over frequency

Parameter for communication, e.g. PROFIBUS address, IP address BDA Plus
Configuration of the outputs of the configurable output module

On/Off, breaker position in the frame, trip log, event log etc.
All active warnings will be displayed here

The last trip will be shown if not cleared yet

Displays the active setpoint warnings

Shows the waveform of voltage and current, only with metering function Plus
Analysis the harmonics of voltage and current

Currents per phase

Min. and max. currents per phase incl. timestamp
Voltages, star and delta

Min. and max. voltages per phase incl. timestamp
Power values and power factor

Min. and max. power values incl. timestamp
Power values per phase

Energy values

Current frequency

Min. and max. frequency with timestamp
Temperature in the breaker and in the cubicle
Min. and max. temperatures with time stamp

No. of trips, no. of operations, operating hours etc.

Reset of min./max. values, set the system time etc.
Status of the CubicleBUS modules
Compare the current parameter in the breaker with the content of a file

Set and reset of the BDA password
All parameter pages are listed in a printable version

Generates an e-mail for question about the BDA
Extracts from this manual are stored in the BDA

The tree of the BDA was extracted in this picture so all items can be seen at a glance. The part with the black text is identical to the
tree content of Switch ES Power. The "blue" part contains the Online masks of Switch ES Power which are accessable via the menu

"Target system" of Switch ES Power. This is not possible within the BDA, therefor the online masks are placed in the tree.
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Fault description

Solution

Nothing happens after you select the language on the first
page.

Ensure that the option "Use Java v1.4.0 <applet>" is active in the browser.
Delete the cache memory of the browser.

Open the Java plug-in operator panel in the Control Panel. Check that the
plug-in is active and Version 1.4.0 is selected under "Extended". On the
"Browser" tab page, the browser that you are using must be active, and the
Java VM cache can be deleted to be on the safe side. Then restart the
system.

If the problem persists, remove any older versions of Java you may have.

The system displays a message about security settings and the
BDA pages stop loading.

The security level of the browser is set to "secure" and stops Java applets
from running, for example. For this reason, you have to reduce the security
level to a level where the security message no longer appears and the BDA
pages are displayed.










Data Dictionary

All available data of the SENTRON circuit breakers sorted by
- function groups

- DPV1 data sets

Definition of common and special data format




Data Dictionary

Introduction and Partition into Function Groups

The communction of the SENTRON circuit breaker is very versatile and

flexible. Many of the huge amount of data points which can be read and

partly written can also be integrated into the cyclic PROFIBUS telegram. In

this chapter the data points will be described in detail as well as their pro-

perties.

General

The backbone of the common PROFIBUS
profile of the SENTRON circuit breaker is
the comprehensive data base, the so
called data dictionary. The data dictio-
nary describes the availablity of the data
points in relation to the circuit breaker.
In addition to that it explains the
following properties of the data points:
e The name and unique number of the
data point

e The source of this data point
e The format

* The size of the data point

e The scale of the data point

¢ In which data set is the data point
available

In this chapter all available data points
will be described. The first part devides
the data point into different functional
groups. These are for example data for
the identification, parameters or mea-
sured values. Knowing the function and
using the tables in the first part the user
is able to find the requested data point
very fast.

In the second part of this chapter the
content of the read- and writeable data
sets are described which themselve con-
sist of the data mentioned in the first
part. With this the data sets

transferred via the PROFIBUS can be
interpreted in the master.

The third part of this chapter deals with
explanations of the different formats of
the data points. Content of this is the

description of the used Motorola
formats suc as ,int” and ,unsigned int”
as well as the description of the special
formats. One example for a special
format s the binary coded reason of the
last trip in 2 Bytes.

Scaling

Non of the measured values will be
transmitted as REAL format. Instead of
this the format INT (with or without
sign) will be used because of saving 2
bytes in the communication channel.
To do so some of the data points must
be scaled to ensure the correct
interpretation.

Example Frequency:

The metering value of the current
frequency (data point #262) varied
betwenn 15.00 and 440.00 Hz. The
digits behind the ,.” can“t be
communicated via the INT format
without scaling the data point.
Therefore the metering value is
muliplied with 102, the range is now
from 1500 up to 44000.

The receiver (PROFIBUS master) has to
rescale this data point by mulitplicating
with 10% (in this case x =-2) The value of
x is always listed in the column ,scale”.
Short name of the data point sources

e ETU = Electronic trip unit

e Metering = metering or metering
function Plus

e DI = digital input module
e DO = digital output module

® BDA =Breaker Data Adapter or Breaker
Date Adapter Plus

e BSS = Breaker status sensor

e Conf. DO = configurable digital output
module

Units of the data points

As long as not mentioned different, all
currents does have the unit A, all
voltages V, all power kW/kVA or kvar, all
energies MWh or Mvarh, all
temperatures in °C, all crest-/form
factors and THD in % and frequencies in
Hz. Delay times always have the

unit s (seconds). This declaration is also
valid for the min./max. of the measured
values.




Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte

Controls the outputs of the communication COM15 COM10 Format (19) 8 DS51.182

module (e.g. to switch the breaker) DS93.11

System time of the circuit breaker COM15 COM10 Time DS51.194

DS68.4
Controls the second digital output module Format (121) 8 DS93.9
6 PROFIBUS Bits for the configurable digital out- 426 COM15 - Format (426) 6 DS69.13

put module DS93.13




Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte

Triplog of the last 5 trips with time stamp COM15 CcoM10 Format (15) 480 DS51.0

# of switch actions ander load COM15 COoM10 unsigned int DS91.0

# of switch actions (complete cycle on/off) COM15 - unsigned int DS91.4

# of short circuit trips (SI) COM10 unsigned int DS91.18

# of earth fault trips (G) COM10 unsigned int DS91.22

Trips of the extended protective function Metering - Format (307) 16 DS92.28

Harmonics of current/voltage up to the 29th Metering PI. - Format (309) 928 DS64.0

Time till the breaker trips caused by overload unsigned int DS51.1

Active warnings Format (402) 16 DS92.24

Phase number of the trip Format (373) 3 DS92.36

Rotary switch pos. of the 2nd dig. input module 115 Format (111) 8 DS69.4

Rotary switch pos. of the 2nd dig. output mod. 124 Format (119) 8 DS69.6

Position of the breaker in the frame COM15 CcoOM10 Format (24) 4 DS100.202
DS92.37

Status of the 1st dig. input module DS69.0

Status of the outputs of the 1st dig. output mod. 118 DS68.14

Status of the connected PROFIBUS COM15 COM10 Format (17) 3 DS51.180

Maintenance information for the main contacts 405 Format (405) 2 DS91.40




Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte
Equipment identifier COM15 - 64 x char DS165.68
Author (free for user edit) COM15 - 30 x char DS165.140
Market of the circuit breaker Format (95) 2 DS97.47
Last test date breaker Time DS97.74
DS100.4
Frame size Format (100) 2 DS97.83
Rated current groand fault transformer unsigned int DS97.86
DS129.70
# of poles Format (108) 3 DS97.144
Rating Plug unsigned int DS51.208
DS97.146
Order No. of the trip unit 16 x char DS97.0
Ident number of the trip unit 17 x char DS97.26

Type of trip unit Format (412) 5 DS162.41

Serial No. COM10 COM10 16 x char DS97.170




Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte
_---_---
Demand current 3-phases Metering ETU unsigned int DS94.2
_---_---
Demand current L2 Metering ETU unsigned int DS94.6
_---_---
Minimum demand current Metering - unsigned int DS72.24
_---_---
Current max. L1, L2, L3, LN unsigned int DS51.186
—-------
Earth fault current unsigned int DS51.192
DS94.20
_---_---
Current Phase 2 unsigned int DS94.12
_---_---
Current demand over three phases unsigned int DS94.16
_---_---
Maximum current in Phase 1 unsigned int DS72.2
_---_---
Maximum current in Phase 2 unsigned int DS72.6
_---_---
Maximum current in Phase 3 unsigned int DS72.10
_---_---
Maximum current N-phase unsigned int DS72.14
_---_---
Maximum earth fault current unsigned int DS72.18

Maximum demand current over three phases unsigned int DS72.22




Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte
_---_---
Delta voltage between Phase L1 and L2 Metering - unsigned int DS94.24
_---_---
Delta voltage between Phase L3 and L1 Metering - unsigned int DS94.28
_---_---
Star voltage Phase L2 Metering - unsigned int DS94.32
_---_---
Demand of the delta voltage Metering - unsigned int DS94.36
_---_---
Minimum of the delta voltage between Phase Metering - unsigned int DS73.0

L1 and Phase L2

Minimum of the delta voltage between Phase Metering - unsigned int DS73.4
L2 and Phase L3

Minimum of the delta voltage between Phase Metering - unsigned int DS73.8
L3 and Phase L1

Minimum of the star voltage Phase L1 Metering - unsigned int DS73.12
Minimum of the star voltage Phase L2 Metering - unsigned int DS73.16

Minimum of the star voltage Phase L3 Metering - unsigned int DS73.20




Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte

Apparent power in Phase L1 Metering = unsigned int DS94.62

Apparent power in Phase L3 Metering = unsigned int DS94.66

Real power in Phase L1 Metering - signed int DS94.44

Real power in Phase L3 Metering - signed int DS94.48

Reactive power in Phase L1 Metering = signed int DS94.76

Reactive power in Phase L3 Metering = signed int DS94.80

Demand of the real power in Phase L1 Metering - signed int DS94.54

Demand of the real power in Phase L3 Metering - signed int DS94.58

Demand of the apparent power in Phase L1 Metering - unsigned int DS94.68

Demand of the apparent power in Phase L3 Metering - unsigned int DS94.72

Minimum demand of the apparent power Metering - unsigned int DS74.4

Minimum demand of the reactive power Metering - signed int DS74.12

Minimum demand of the real power Metering - signed int DS74.8




Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte

Power factor in Phase L1 Metering - signed int DS94.100

Power factor in Phase L3 Metering - signed int DS94.104

Maximum demand of the Power factor Metering - signed int DS74.2

Minimal temperature in the cubicle COM15 - unsigned char DS77.0

Temperature in the circuit breaker (det. in BSS) 330 unsigned char DS94.115

Maximal temperature in the circuit breaker COM15 - unsigned char DS77.3

Real energy in reverse direction Metering - unsigned long 32 DS94.86

Reactive energy in reverse direction Metering = unsigned long 32 DS94.94

Minimum of the Frequency Metering CcoM10 unsigned int DS76.2

THD of the current Metering - unsigned char DS94.108

Maximum of the THD of the current Metering - unsigned char DS76.5

Minimum of the THD of the voltages Metering - unsigned char DS76.6

Crest factor Metering - unsigned char DS94.111

Maximum of the crest factor Metering - unsigned char DS72.29

Minimum of the form factor Metering - unsigned char DS72.30




Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte
_---_---
TS Maximum current in Phase L1 COM15 COM10 Time DS72.40
_---_---
TS Maximum current in Phase L2 COM15 COM10 Time DS72.56
_---_---
TS Maximum current in Phase L3 COM15 COM10 Time DS72.72
_---_---
TS Maximum current N-phase COM15 COM10 Time DS72.120
_---_---
TS Maximum earth fault current COM15 COM10 Time DS72.136
_---_---
TS Maximum demand over three phases COM15 CcoM10 Time DS72.88
_---_---
TS Maximum demand current COM15 - Time DS72.104
—-------
TS Maximum of the delta voltage between COM15 - Time DS73.32

Phase L1 and Phase L2

TS Maximum of the delta voltage between COM15 - Time DS73.48
Phase L2 and Phase L3

TS Maximum of the delta voltage between 42 COM15 - Time DS73.64
Phase L3 and Phase L1

TS Maximum of the star voltage Phase L1 COM15 - Time DS73.80
_---_---
TS Maximum of the star voltage Phase L2 COM15 - Time DS73.96
_---_---
TS Maximum of the star voltage Phase L3 COM15 - Time DS73.112
_---_---
TS Maximum demand of the apparent power COM15 - Time DS74.24
_---_---
TS Maximum demand of the real power COM15 - Time DS74.40

TS Maximum demand of the reactive power COM15 - Time DS74.56




Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte
_---_---
TS Maximum demand of the Power factor COM15 = Time DS74.72
_---_---
TS Maximal temperature in the cubicle COM15 - Time DS77.12
_---_---
TS Maximal temperature in the circuit breaker COM15 - Time DS77.28
_---_---
TS Maximum of the Frequency COM15 - Time DS76.16
_---_---
TS Maximum THD of the current COM15 = Time DS76.32
_---_---
TS Maximum THD of the voltages COM15 - Time DS76.48

TS Maximum of the Crest factor COM15 - Time DS72.152

TS Maximum of the Form factor COM15 - Time DS72.168




Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte

Trip class (only SENTRON VL LCD ETU40M) Format (331) 8 DS129.68

Time lag class tg PS A unsigned int DS129.8

Short time delayed prot. parameter |4 PS A unsigned int 1/0(VL) DS129.12

Overload N-Phase Iy PS A (WL) unsigned int DS129.6

Earth fault protection parameter Iy, PS A unsigned int DS129.16

Earth fault protection parameter I, PS A unsigned int DS129.20

I*t curve for overload protection PS A Format (345) 1 DS129.26

12t curve for earth fault protection PS A Format (344) 1 DS129.25

Phase loss sensitivity PS A Format (347) 1 DS129.28

Overload parameter |z parameter set B (PS B) unsigned int DS129.32

Instantaneous protection parameter I; PS B unsigned int DS129.38

Delay time for S-trip tq PS B unsigned int DS129.42

Earth fault protection parameter I;; PS B unsigned int DS129.44

Earth fault protection parameter |y, PS B unsigned int DS129.48

I*t curve for overload protection PS B Format (345) 1 DS129.54

12t curve for earth fault protection PS B Format (344) 1 DS129.53

Phase loss sensitivity PS B Format (347) 1 DS129.56




Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte

Load restorage unsigned int DS129.62

Pre alarm for overcurrent (VL only) unsigned int DS128.44

Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte

Delay time for Phase unbalance current Metering ETU unsigned char DS128.42

Delay time for Real power in normal direction Metering = unsigned char DS128.18

Delay time for Real power in reverse direction Metering = unsigned char DS128.19

Delay time for Under frequency Metering = unsigned char DS128.25

Delay time for Over frequency Metering = unsigned char DS128.24

Delay time for Phase unbalance voltage Metering = unsigned char DS128.33

Delay time for Under voltage Metering = unsigned char DS128.38

Delay time for Over voltage Metering = unsigned char DS128.39

Delay time for THD of the current Metering = unsigned char DS128.29

Delay time for THD of the voltages Metering = unsigned char DS128.31




Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte

Delay time for Over current Metering ETU unsigned char DS130.56

Delay time for earth fault current Metering ETU unsigned char DS130.57

Delay time for Over current N-phase Metering ETU unsigned char DS130.58

Delay time for Phase unbalance current Metering ETU unsigned char DS130.60

Delay time for demand of the current Metering ETU unsigned char DS130.61

Delay time for Under voltage Metering - unsigned char DS130.64

Delay time for Phase unbalance voltage Metering - unsigned char DS130.66

Delay time for Over voltage Metering - unsigned char DS130.70

Delay time for Real power in normal direction Metering - unsigned char DS130.12

Delay time for Real power in reverse direction Metering - unsigned char DS130.13

Delay time for Power factor capacitive Metering - unsigned char DS130.14

Delay time for Power factor inductive Metering - unsigned char DS130.15

Delay time Demand of the real power Metering - unsigned char DS130.34

Delay time Demand of the apparent power Metering - unsigned char DS130.35

Delay time Demand of the reactive power Metering - unsigned char DS130.40

Delay time for Reactive power in normal direc- Metering - unsigned char DS130.41
tion




Description Data Source WL  SourceVL  Format Length Scale content of
point (Bit) DS.Byte
_---_---
Delay time for Reactive power in reverse direc- Metering - unsigned char DS130.46
tion
Apparentpower 301 Mewring - unsignedint Dst3044
Delay time for Apparent power - Metering - unsigned char -- DS130.47
Owrflequency 303 Mewring - unsignedchar Dsta0s
Delay time for Over frequency - Metering - unsigned char -- DS130.17
\Underfrequency 305 Mewering - unsignedchar LU
Delay time for Under frequency - Metering - unsigned char -- DS130.19
_---_---
Delay time for THD current Metering - unsigned char DS130.21
TWDwoltage 321 Mewering - unsignedchar Dst30.22
Delay time for THD voltage - Metering - unsigned char -- DS130.23
(Gestfacor 323 Mewding - unsignedint Dst30.24
Delay time for Crest factor - Metering - unsigned char -- DS130.28

Delay time for Form factor Metering - unsigned char DS130.29




Description Data Source WL  Source VL  Format Length Scale content of
point (Bit) DS.Byte
_---_---
Basic type for the cyclic data transmission COM15 CcOM10 DS160.6
_---_---
IP address of the BDA/BDA Plus Format (10) 40 DS160.42
_---_---
Defintion of the normal energy direction Metering - Format (145) 1 DS128.20
_---_---
Primary connection of the voltage transformer Metering - Format (162) 1 DS128.4
Ypsilon or Delta
---_---
Secondary voltage of the voltage transformer Metering - unsigned char DS128.8
e |- Jusgeidn | Bl
No. of sub periods for calculating demands - Metering = unsigned char -- DS128.10

Determination of earth fault current (transfor- Format (410) 2 DS97.44
mer or/and vectorial sum) DS129.69




Data Dictionary
Content of the DPV1 data sets

Via the cyclic protocol of the PROFIBUS-DP the SENTRON circuit breaker The data sets were explained chronolo-
gically in ascending order. In the head of
each table is mentioned the content,
how long the data set is and whether
the data set is read only or read and
further data in DPV1 data sets triggered by an event. Writing to the slave writeable.

communicates with a class 1 master, e.g. a plc. In addition to the data

transmitted in the cyclic channel the master can request the slave for

and controlling it using DPV1 data sets is also possible. This section of the

chapter explains the content of all available data sets.

Byte Description Data Source WL  Source VL  Format Length Scale
point (Bit)
Fixed to 0x03 COM15 COM10 =

Fixed to 0x00 COM15 COM10 =

Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Channel type; Fixed to 0x7D COM15 COM10 =

No. of channels; Fixed to 0x01 COM15 COM10 -

Reserved; Fixed to 0x00 COM15 COM10 -




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)
Eventlog of the last 10 events with time stamp COM15 COM10 Format (16) 960
Controls the buffers (e.g. min./max. values) of the COM15 COM10 Format (18) 8

communication module

Phase number with the maximum current Format (373) 3

Current max. L1, L2, L3, LN unsigned int

Current N-phase unsigned int

System time of the circuit breaker COM15 COM10 Time

Status circuit breaker (on/off/storage spring etc.) COM10 Format (328) 8

Overload parameter Iz parameter set B (PS B) unsigned int

Active parameter set Format (370) 1

Property for Byte O COM15 COM10 EB

Property for Byte 180 COM15 COM10 EB

Property for Byte 182 COM15 COM10 EB

Property for Byte 184 Metering =

Property for Byte 188

Property for Byte 192

Property for Byte 202 COM15 COM10 EB

Property for Byte 204

Property for Byte 208




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Reserved

Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

System time of the circuit breaker COM15 COM10 Time

Reserved

Status of the outputs of the 2nd dig. output mod. 12

Property for Byte 4 COM15 -

Reserved

Property for Byte 15




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Status of the 2nd dig. input module

Rotary switch pos. of the 1st dig. input module Format (111) 8

Rotary switch pos. of the 1st dig. output module Format (119) 8

Reserved

Reserved

Reserved

Property for Byte O

Property for Byte 2 COM15 COM10

Property for Byte 4

Property for Byte 6

Property for Byte 11 COM15 COM10




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Maximum current in Phase 1 unsigned int

Maximum current in Phase 2 unsigned int

Maximum current in Phase 3 unsigned int

Maximum current N-phase unsigned int

Maximum earth fault current unsigned int

Maximum demand current over three phases unsigned int

Maximum demand current Metering = unsigned int

Maximum of the crest factor Metering - unsigned char

Maximum of the form factor Metering - unsigned char

TS Maximum current in Phase L1 COM15 COM10 Time

TS Maximum current in Phase L2 COM15 COM10 Time

TS Maximum current in Phase L3 COM15 COM10 Time

TS Maximum demand over three phases 32 COM15 COM10 Time

TS Maximum demand current COM15 - Time

TS Maximum current N-phase 34 COM15 COM10 Time

TS Maximum earth fault current COM15 COM10 Time

TS Maximum of the Crest factor COM15 - Time

TS Maximum of the Form factor COM15 - Time

Property for Byte O




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Property for Byte 6

Property for Byte 10

Property for Byte 14

Property for Byte 18

Property for Byte 22

Property for Byte 26 Metering

Property for Byte 29 Metering

Property for Byte 31 Metering

Property for Byte 40 COM15 COM10 EB

Property for Byte 56 COM15 COM10 EB

Property for Byte 72 COM15 COM10 EB

Property for Byte 88 COM15 COM10 EB

Property for Byte 104 COM15

Property for Byte 120 COM15 COM10 EB

Property for Byte 136 COM15 COM10 EB

Property for Byte 152 COM15

Property for Byte 168 COM15




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Maximum of the delta voltage between Metering - unsigned int
Phase L1 and Phase L2

Maximum of the delta voltage between Metering - unsigned int
Phase L2 and Phase L3

Maximum of the delta voltage between Metering - unsigned int
Phase L3 and Phase L1

Maximum of the star voltage Phase L1 Metering - unsigned int
Maximum of the star voltage Phase L2 Metering - unsigned int
Maximum of the star voltage Phase L3 Metering - unsigned int
TS Maximum of the delta voltage between Phase L1 COM15 - Time

and Phase L2

TS Maximum of the delta voltage between Phase L2 40 COM15 - Time
and Phase L3

TS Maximum of the delta voltage between Phase L3 COM15 - Time
and Phase L1

TS Maximum of the star voltage Phase L1 44 COM15 - Time
-\_---_--
TS Maximum of the star voltage Phase L2 COM15 - Time
-\_---_--
TS Maximum of the star voltage Phase L3 COM15 - Time
-\_---_--
Property for Byte O Metering -
-\_---_--
Property for Byte 4 Metering =

Property for Byte 8 Metering -




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Property for Byte 14 Metering =

Property for Byte 18 Metering =

Property for Byte 22 Metering =

Property for Byte 32 COM15 =

Property for Byte 48 COM15 =

Property for Byte 64 COM15 =

Property for Byte 80 COM15 =

Property for Byte 96 COM15 =

Property for Byte 112 COM15 =

Byte Description Data Source WL  Source VL  Format Length Scale
point (Bit)

Maximum demand of the Power factor Metering - signed int

Maximum demand of the apparent power Metering - unsigned int

Maximum demand of the real power Metering - signed int

Maximum demand of the reactive power Metering - signed int

TS Maximum demand of the apparent power COM15 - Time

TS Maximum demand of the real power COM15 - Time

TS Maximum demand of the reactive power COM15 - Time




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Reserved

Property for Byte 2 Metering

Property for Byte 6 Metering

Property for Byte 10 Metering

Property for Byte 14 Metering

Property for Byte 24 COM15

Property for Byte 40 COM15

Property for Byte 56 COM15

Property for Byte 72 COM15




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Minimum of the Frequency Metering COM10 unsigned int

Maximum of the THD of the current Metering - unsigned char

Maximum of the THD of the voltages Metering - unsigned char

TS Maximum of the Frequency COM15 = Time

TS Maximum THD of the current 62 COM15 - Time

TS Maximum THD of the voltages 64 COM15 = Time

Property for Byte O Metering COM10 EB

Property for Byte 4 Metering

Property for Byte 6 Metering

Property for Byte 8 COM15

Property for Byte 24 COM15

Property for Byte 40 COM15




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Maximal temperature in the cubicle COM15 - unsigned char

Maximal temperature in the circuit breaker unsigned char

TS Maximal temperature in the cubicle 77 COM15 - Time

TS Maximal temperature in the circuit breaker COM15 - Time

Property for Byte O COM15 =

Property for Byte 2

Property for Byte 4 COM15 =

Property for Byte 20 COM15 =




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

# of switch actions caused by a trip 81 COM15 COM10 unsigned int

Operating hours (breaker on and current > 0) COM15 = unsigned long 32

# of short circuit trips (SI) COM10 unsigned int

# of earth fault trips (G) COM10 unsigned int

Maintenance information for the main contacts Format (405) 2

Connected CubicleBUS modules COM15 - Format (88) 32

Property for Byte O COM15 COM10 EB

Property for Byte 4 COM15

Property for Byte 10 COM15

Property for Byte 20 COM10 EB

Property for Byte 24 COM10 EB

Reserved




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Device status 2 (identical to DP norm diagnostic) COM15 COM15 DP Norm

Address of the class 1 master COM15 COM10 unsigned char

Fixed to 0x42 COM15 COM10

fixed header; 0x05 82 00 00 00 COM15 COM10

Diagnostic messages COM15 COM10 refer to chapt4 16

Connected CubicleBUS modules COM15 - refer to chapt4 32

Current, not yet cleared trip of the trip unit Format (401) 8

Trips of the extended protective function Metering - Format (307) 16

Current that causes the trip unsigned int o(vL)/1

Position of the breaker in the frame 24 COM15 CcoOM10 Format (24) 4

Status circuit breaker (on/off/storage spring etc.) COM10 Format (328) 8

Eventlog of the last 10 events with time stamp COM15 COM10 Format (16) 960

Property for Byte 20 COM15 =

Property for Byte 26

Property for Byte 30 Metering -

Property for Byte 36

Reserved

Property for Byte 42 COM15 COM10 EB




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

-_---_--
‘ Controls the trip unit Format (406) 16
Reseved --_

-‘ Controls the first digital output module - Format (121) 8--
Controls the second digtal output module --_

-‘ Controls the buffers (e.g. min./max. values) of the - COM15 CoM10 Format (18) 8--

communication module

Reserved

Reserved

Property for Byte 4

Property for Byte 8

Property for Byte 10 COM15 COM10 EB

Reserved




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Reserved

Demand current L1 Metering ETU unsigned int

Demand current L3 Metering ETU unsigned int

Current in Phase L2 unsigned int

Current demand over three phases unsigned int

Earth fault current unsigned int

Reserved

Delta voltage between Phase L2 and L3 Metering - unsigned int

Star voltage Phase L1 Metering = unsigned int

Star voltage Phase L3 Metering = unsigned int

Demand of the star voltage Metering - unsigned int

Sum of real power Metering = signed int

Real power in Phase L2 Metering = signed int

Sum of Reactive poweren Metering = signed int

Demand of the real power in Phase L1 Metering = signed int

Demand of the real power in Phase L3 Metering = signed int

Apparent power in Phase L1 Metering = unsigned int

Apparent power in Phase L3 Metering = unsigned int

Demand of the apparent power i. d. Phase L2 Metering - unsigned int




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Reactive power in Phase L1 Metering = signed int

Reactive power in Phase L3 Metering = signed int

Real energy in reverse direction Metering = unsigned long 32

Reactive energy in reverse direction Metering = unsigned long 32

Power factor in Phase L1 Metering = signed int

Power factor in Phase L3 Metering = signed int

THD of the current Metering - unsigned char

Form factor Metering - unsigned char

Reserved

Temperature in the circuit breaker (det. in BSS) unsigned char

Property for Byte O Metering ETU

Property for Byte 4 Metering ETU

Property for Byte 8 Metering ETU

Property for Byte 12

Property for Byte 16

Property for Byte 20

Property for Byte 24 Metering

Property for Byte 28 Metering

Property for Byte 32 Metering




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Property for Byte 38 Metering

Property for Byte 42 Metering

Property for Byte 46 Metering

Property for Byte 50 Metering

Property for Byte 54 Metering

Property for Byte 58 Metering

Property for Byte 62 Metering

Property for Byte 66 Metering

Property for Byte 70 Metering

Property for Byte 74 Metering

Property for Byte 78 Metering

Property for Byte 82 Metering

Property for Byte 90 Metering

Property for Byte 98 Metering

Property for Byte 102 Metering

Property for Byte 106 Metering COM10 EB

Property for Byte 109 Metering

Property for Byte 111 Metering

Property for Byte 114 COM15




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Manufactoring date of trip unit Time

Reserved

N-Sensor activated/deactivated Format (411) 1

Market of the circuit breaker Format (95) 2

Reserved

Switching capacity Format (99) 4

Rated voltage of the circuit br. (Phase2Phase) unsigned int

Order No. of the circuit breaker (..ETU@SENTRON VL) 103 ETU Format (103) 160

Order No. of the trip unit 18 x char

Reserved

Sensor Rating unsigned int

154 Order No. COM10 CcoOM10 16 x char

Reserved

Property for Byte 16

Property for Byte 44

Reserved

Property for Byte 48

Property for Byte 74

Property for Byte 83




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Property for Byte 88

Property for Byte 126

Property for Byte 146

Reserved

Property for Byte 170 COM10 EB

Byte Description Data Source WL  Source VL  Format Length Scale
point (Bit)

Last test date breaker PROFIBUS Time 64 -

Device name (SENTRON WL oder SENTRON VL) COM15 COM10 24 x char

Device sub family (fixed to 0x01) COM15 COM10

System (fixed to 0x06) COM15 COM10

Reserved

HW version COM15 - 4 x char

Reserved

FW version of the PROFIBUS module COM15 CcoOM10 4 x char




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)
Primary connection of the voltage transformer Metering = Format (162) 1

Ypsilon or Delta

Rated operational voltage (Phase2Phase) Metering - unsigned int

Length der Periode fiir die Demandberechnung Metering - unsigned char

Reserved

Real power in normal direction Metering - unsigned int

Delay time for Real power in normal direction Metering - unsigned char

Defintion of the normal energy direction Metering - Format (145) 1

Under frequency Metering - unsigned int

Delay time for Under frequency Metering - unsigned char

THD of the current Metering - unsigned char

THD of the voltages Metering - unsigned char

Phase unbalance voltage Metering - unsigned char

Under voltage Metering - unsigned int

Delay time for Under voltage Metering - unsigned char

Reserved

Delay time for Phase unbalance current Metering ETU unsigned char

Pre alarm for overcurrent (VL only) unsigned int

Reserved




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

-\_---_--
Reserved

-\_---_--
Property for Byte 8 Metering -

-\_---_--
Property for Byte 10 Metering =

Property for Byte 12

Property for Byte 16 Metering

Property for Byte 19 Metering

Property for Byte 21 Metering

Property for Byte 24 Metering

Property for Byte 26 Metering

Property for Byte 29 Metering

Property for Byte 31 Metering

Property for Byte 33 Metering

Property for Byte 36 Metering

Property for Byte 39 Metering

Property for Byte 41 Metering ETU

Property for Byte 44




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Overload parameter Iz parameter set A (PS A) unsigned int

Time lag class tz PS A unsigned int

Short time delayed prot. parameter I 4 PS A unsigned int 1/ 0(VL)

Earth fault protection parameter Iy, PS A unsigned int

Earth fault protection parameter I, PS A unsigned int

12t curve for delayed S-trip PS A Format (343) 1

14t curve for overload protection PS A Format (345) 1

Phase loss sensitivity PS A Format (347) 1

Thermal time constant PS A unsigned int

Overload N-Phase Iy PS B (WL) unsigned int

Instantaneous protection parameter |; PS B unsigned int

Delay time for S-trip tsy PS B unsigned int

Delay time earth fault protection tg; PS B unsigned int

Delay time earth fault protection ty, PS B unsigned int

12t curve for earth fault protection PS B Format (344) 1

Thermal memory PS B Format (346) 1

Reserved

Load shedding unsigned int




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

-\_---_--
Active parameter set Format (370) 1

-\_---_--
Reserved

-\_---_--
Determination of earth fault current Format (410) 2

-\_---_--
Reserved

Property for Byte 68

Property for Byte 6

Property for Byte 10

Property for Byte 14

Property for Byte 18

Property for Byte 22

Property for Byte 25

Property for Byte 27

Property for Byte 30

Property for Byte 34

Property for Byte 38

Property for Byte 42

Property for Byte 46

Property for Byte 50

Property for Byte 53




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Property for Byte 56

Property for Byte 60

Property for Byte 64

Property for Byte 66

Property for Byte 68




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Real power in normal direction Metering = unsigned int

Power factor capacitive Metering = signed int

Delay time for Real power in normal direction Metering = unsigned char

Delay time for Power factor capacitive Metering - unsigned char

Over frequency Metering = unsigned char

Under frequency Metering = unsigned char

THD current Metering - unsigned char

THD voltage Metering - unsigned char

Crest factor Metering = unsigned int

Delay time for Crest factor Metering - unsigned char

Demand Real power Metering = unsigned int

Delay time Demand of the real power Metering - unsigned char

Demand Reactive power Metering = unsigned int

Delay time Demand of the reactive power Metering - unsigned char

Reactive power in reverse direction Metering - unsigned int

Delay time for Reactive power in reverse direction Metering - unsigned char

Over current Metering ETU unsigned int




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Over current N-phase Metering ETU unsigned int

Delay time for Over current Metering ETU unsigned char

Delay time for Over current N-phase Metering ETU unsigned char

Delay time for Phase unbalance current Metering ETU unsigned char

Under voltage Metering = unsigned int

Phase unbalance voltage Metering = unsigned char

Reserved

Delay time for Over voltage Metering = unsigned char

Property for Byte 4 Metering

Property for Byte 8 Metering

Property for Byte 12 Metering

Property for Byte 14 Metering

Property for Byte 16 Metering

Property for Byte 18 Metering

Property for Byte 20 Metering

Property for Byte 22 Metering

Property for Byte 24 Metering

Property for Byte 28 Metering

Property for Byte 30 Metering




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Property for Byte 34 Metering

Property for Byte 36 Metering

Property for Byte 40 Metering

Property for Byte 42 Metering

Property for Byte 46 Metering

Property for Byte 48 Metering ETU

Property for Byte 52 Metering ETU

Property for Byte 56 Metering ETU

Property for Byte 58 Metering ETU

Property for Byte 60 Metering ETU

Property for Byte 62 Metering

Property for Byte 65 Metering

Property for Byte 68




Byte Description Data Source WL  Source VL  Format Length Scale
point (Bit)

Property for DS129.4

Property for DS129.10

Property for DS129.16

Property for DS129.32

Property for DS129.38

Property for DS129.44

Property for DS128.14 Metering

Property for DS128.21 Metering

Property for DS128.26 Metering

Property for DS128.30 Metering

Property for DS128.34 Metering

Property for DS128.41 Metering

Property for DS130.6 Metering

Property for DS130.10 Metering

Property for DS130.18 Metering

Property for DS130.22 Metering

Property for DS130.26 Metering

Property for DS130.32 Metering

Property for DS130.38 Metering




Byte Description Data Source WL  Source VL  Format Length Scale
point (Bit)

Property for DS130.44 Metering =

Property for DS130.50 Metering =

Property for DS130.54 Metering =

Property for DS130.62 Metering =

Property for DS130.68 Metering =

Property for DS129.27

Property for DS97.45




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

Reserved

Basic type for the cyclic data transmission COM15 COM10 Hex

Changeable data points in the cyclic telegram COM15 COM10 Format (7)

IP address of the BDA/BDA Plus Format (10) 40

Reserved

Property for Byte 6 COM15 COM10 EB

Property for Byte 8 COM15 COM10 EB

Property for Byte 42

Byte Description Data Source WL  Source VL  Format Length Scale
point (Bit)

Ident number of the COM15/COM10 COM15 COM10 16 x char

Type (Metering, Metering Plus) Metering - Format (138) 8

Reserved

Property for Byte 20

Property for Byte 41




Byte Description Data Source WL  Source VL Format Length Scale
point (Bit)

User comment COM15 - 64 x char

Date (free for user edit) 22 COM15 - Time

Reserved

Property for Byte 68 COM15 =

Property for Byte 140 COM15 =




Data Dictionary
Common and special data formats

The pages ahead explained the available data points and how they are Common data formats

The size of many data points is longer as
two byte. In this case data can be stored
~Format” the format for the correct interpretion of the data points are depending on the processor type in the
format called Little-Indian (for intel
processors) or in Big-Endian (for
motorola processors).

being communicated via the PROFIBUS DPV1 data sets. In the column

listed. Most of the data points are stored in a common known format

(like unsigned int), but some of them do have their own special data
In the Big-Endian-Format the most
significant byte will be transmitted first
which makes it easier for the user to

read the data. The Intel-Format changes
the order of most and least significant

unsigned int 0...65535 Metering values, parameter byte.

0..255 Metering values with the SENTRON circuit breaker via the
Ul e smaller range PROFIBUS (cyclic channal and DPV1
_--__ Biondiam Format T
(Big-Endian) Format.
0...4294967295 Metering values and
unsigned long maintenance information First of all the format unsigned int will
with a huge range be used to communicate parameters
and metering values as well as statistic
informations. If the range of this data
type is insufficient enough the data will
be scaled.

format. All these formats are explained in this part of the chapter.

To transmit metering values which can

i G Type of data also be negative (e.g. power factor) the
format signed int is used.

Byte O High Byte If the range of parameters or metering

High Word values is not huge enough to justify the
Byte 1 Low Byte Double- Word need for two bytes (e.g. phase unbalan-
i unsigned long ce from 0 up to 50%) the date typ

Byte 2 High Byte other formats . ;

unsigned char is used.
Low Word

Byte 3 Low Byte For data points with text elements con-
siting of ASClI sign the data type char is
used.

i Word . ..

Byte 0 High Byte unsigned int If the range is insufficiant enough to co-

Byte 1 Low Byte signed int err all p055|bl.e values the data type un-
signed long is used. One example for
this data type is the counter of the ope-
rating hours which would return to zero

Byte O Byte 0 Byte .

o dios after seven years at the format int.
Byte 1 Byte 1 Uil el el The format hex is used to string binary

informations together, for example the
status of the inputs of the digital input
module. It is also used if digits in the




hexa decimal format must be transmit-
ted.

The format Property Byte (PB) is already
described in chapter 4.

To transmit time stamps the S7 compa-
tible format Time (DATE_AND_TIME) is
used. One exception of this is the time
stamp in DS100, which is build follo-
wing the PROFIBUS standard.

Byte Bit Description

I BN =
1 = Month

El N =R
3 = Hour

EN N =R
5 = Seconds

7 4-7 High digits of milliseconds
(4MSB)

Byte Bit Description

Low digits of milliseconds

1 o

3 0-4 Hour

4 0-4 Day in month(1-31)

5 - Month

7 - Reserved

Special data formats

If the standard formats are not flexible
enough to cover the certain data points
itis necessary to define special formats.
Examples for special data formats are bi-
nary coded data or combined data
points (trip log).

If a data point is stored using a special
data format it is mentioned in the co-
lumn ,format” as Format (X) in the first
and second part of this chapter. The x is
a substitution for a consecutive number
describing the special format in the fol-
lowing pages. In most cases the number
xisidentical to the data point number to
alleviate the search for the explanation
of the corresponding special format.

If not mentioned different all bit signals
are high active.

Byte Bit Description

2 = accordingly
Er
6 = accordingly
Er
F- accordingly
Er
’- accordingly
Er
F- accordingly
Er
’- accordingly

Assignment (Data point
number) of the 14. data
block in the cyclic telegram

26 -

Byte Bit Description
unsigned int:

1 o

2. part IP-address x.X.x.x

unsigned int:

= i 4. part IP-address x.x.x.X

Byte Bit Description




Byte Bit Description

Byte Bit Description

- Reserved 0x00

- Reserved 0x00

Source of the 1. trip
10 14 = Metering/Metering Plus

25 = Trip Unit

12 - Time stamp of the 2. trip

21 - Reason for 2. trip

23 - Reserved 0x00

32 - Reserved 0x00

34 - Source of the 3. trip

36 - Time stamp of the 4. trip

45 - Reason for 4. trip

47 - Reserved 0x00

- Reserved 0x00

- Source of the 5. trip

- Reserved 0x00

Source of the 1. event
10 14 = Metering/Metering Plus
25 = Trip unit

- Timest. of the 2. event

- 2. event

- Reserved 0x00

- Source of the 3. event

36 - Timest. of the 4. event

45 - 4. event

47 - Reserved 0x00

56 - Reserved 0x00

58 - Source of the 5. event

60 - Timest. of the 6. event

69 - 6. event

71 - Reserved 0x00

80 - Reserved 0x00

82 - Source of the 7. event

84 - Timest. of the 8. event

93 - 8. event

95 - Reserved 0x00

104 - Reserved 0x00

106 - Source of the 9. event

108 - Timest. of the 10. event

7 = 10. event

119 - Reserved 0x00




Byte Bit Description

COM1x does not have a valid
0 1
address

Byte Bit Description

0 Clears the min./max. tempe-
rature values

0 5 Synchronises the clock to
xx:30:00,000

0 Unlocks the DP-address and
set it to default 126

Byte Bit Description

0 1 Reset user ouput

0 3 Switch breaker on

0 Read status of user input
(only COM15)

Byte Val. Description

0 1 Operating position

0 3 Breaker not available

Byte Bit Description
0 1 Trip unit ETU

1 0 config. dig. output module

1 3 Dig. input module #2

1 5 Dig. output module #1

2 1 BDA or BDA Plus

2 4 Analog output module #2

2 6 Metering or Metering Plus

Byte Val. Description

0 2 uL

Byte Val. Description

0 3 Standard switching cap. S

Byte Val. Description

0 2 Frame size 2

Byte Bit Description

1 - W
Ell BN D
B - Market

516 - Rated current

8 - Switching capacity

Addons trip unit

B = without earth fault
module

G = with earth fault module

12 - Kind of main connections

14 = Operating mechanism

16 - 2. auxilary release

18 0  Option FO2

18 3 Option FO5

10

18 7 Option F20 to F22

Option K10 to K13

19 1




Byte Bit Description

4 - Phase L2 (unsigned long)

12 - Phase N (unsigned long)

Byte Val. Description

0 2 4 pole (with N-phase)

Byte Val. Description

0 2 6 x dig. Inputs (Modul #2)

Byte Val. Description

0 0x02 Mod. #1 Trips del. 200ms

0 0x04 Mod. #1 Trips del. 1s

0 0x06 Mod. #2 Alarm not delayed

Mod. #2 Alarm delayed
0 0x08 500ms

0 0x0A Mod. #2 Alarm delayed 2s

Byte Val. Description

0 1 Set output 1 ("1")

0 3 Set output 2 ("1")

0 5 Set output 3 ("1")

0 7 Set output 4 set ("1")

0 9 Set output 5 ("1")

0 11 Set output 6 ("1")

0 13 Force mode off

Byte Val. Description

0 0x00 not used

0 0x02 Breaker off

0 0x04 Ready to switch on

0 0x06 Common trip message
0 0x08 DP communication active

0 0x0A Warn: Overload N-phase

0 0x0C Warn: Earth fault

0 OxOE  Warn: pP error

0 0x10 Warn: Load restorage

0 0x12  Trip: Instantaneous |

0 0x15  Trip: Earth fault G

0 0x17  Trip: Phase unb. current

0 0x19  Trip: Under frequency

0 0x1B  Trip: Under voltage

0 oxip Mip: Real power in normal
direction

0 Ox1F  Trip: THD current

0 0x21 Trip: Fihange of phase
rotation

0 0x23  SP: Over current N-Leiter

0 0x25 SP: Phase unbalance
current

0 0x27  SP: Current demand

0 0x29 SP: Over voltage

0 0x2B  SP: THD voltage

0 0x2D  SP: Form factor

0 0x2F  SP: Over frequency

0 0x31 S!’: Rgal power in reverse
direction

SP: Reactive power in nor-

0 0x33 mal direction
0 0x35 SP: power factor capacitive

0 0x37 SP: Demand Real power

0 0x39 SP: Demand Apparent
power




0 0x3B  Triggerevent B occured
0 0x3D Parameter set B active

0 Ox3F  PROFIBUS Bit 2 (#426)

0 0x41 PROFIBUS Bit 4 (#426)

0 0x43 PROFIBUS Bit 6 (#426)

2 - 3. event for the 1. output

4 - 5. event for the 1. output

6 - 1. event for the 2. output

8 - 3. event for the 2. output

10 - 5. event for the 2. output

12 - 1. event for the 3. output

14 - 3. event for the 3. output

16 - 5. event for the 3. output

18 - Event for the 4. output

20 - Event for the 6. output

Byte Val. Description

0 0x02 Metering function

Byte Val. Description
0 1 Bottum up

Byte Val. Description

L1 - L3 - L2 equivalent

0 1

Byte Val. Description

Primary connection of the
voltage transformer is Star

Byte Val. Description

Phase unbalance current

0/1 0x0001

Real power in normal
direction

0/1 0x0040 Over voltage

0/1 0x0100 Over frequency

0/1 0x0400 THD current

01 oxioog Change of phase rota-
tion

0/1 0x0004

Byte Bit Description

1 1 Power factor inductive

1 3 THD voltage

1 5 Form factor

1 7 Real power in reverse direc-
tion

2 1 Demand apparent power

Reactive power in normal
2 3 S
direction

2 5 Apparent power

2 7 Under frequency

3 1 Over current earth fault

3 3 Phase unbalance current

3 5 Under voltage

3 7 Over voltage




Byte Bit Description Byte Val. Description Byte Val. Description
1. harmonic current: 6 seconds delay @ 7,2 x Thermal memory is
Val. (unsigned char) rated current switched on
1. harmonic voltage: 12 seconds delay @ 7,2 x _
Val. (unsigned char) rated current

Byte Val. Description

Phase sensitivity is
0 1 ;
activated

2. harmonic current:
Val. (unsigned char)

VaI (unsigned char) o

--_ e
Exponent (signed char)

o 1 [Ptaneforstipis Format (370) Active parameterset
activated Byte Val. Description

29. harmonic voltage:
Exponent (signed char)

Parameter set B is active

Byte Val. Description

e or e s -—
activated
0 1 Phase L2

0 3 N-phase

114

Byte Bit Description

Breaker is on

Breaker is ready to switch on

Byte VaI Description

I4t curve for L-trip is
activated

1st auxilary release is
operated




Byte Val. Description Byte Val. Description Byte Val. Description
0x01  Overload (L) .-_ 0 5 ETU45B with display

--— matonsand
Short time delayed short counters

0 0x04 circuit (S) ETU45B with display and
0 7 :
earth fault protection

ETU55B with earth fault
protection

Trip from the extended
0 0x10 protective function

Byte VaI Description

(metering)
Calculation of the earth

Byte Val. Description

ETU76B with earth fault
protection

Byte Bit Description

Overload

0 1 PROFIBUS Bit 2

Load shedding

Phase unbalance current

PROFIBUS Bit 4

Byte Val. Description PROFIBUS Bit 6

6 Earth fault warning

N-transformer is
connected

Byte Val. Description

Maintain the main
contacts immediately




The information provided in [this brochure/product catalog,
etc.] containsmerely general descriptions or characteristics
of performance which in case of actual use do not always
apply as described or which may change as a result of
further development of the products. An obligation to
provide the respective characteristics shall only exist if
expressly agreed in the terms of contract.
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