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Information for your safety

This manual does not represent a complete listing of all the safety measures
required to operate the equipment (module, device) since specific operating
conditions may make further measures necessary. However, it contains
information which you have to observe in order to ensure your personal safety
and in order to avoid material damage. The information is highlighted by a
warning triangle and, depending on the degree of danger, is shown as follows:

DANGER
DANGER means that death or severe injury will result if the measures specified are not taken.

e Comply with all instructions, in order to avoid death or severe injuries.

WARNING
WARNING means that death or severe injury can result if the measures specified are not taken.

e Comply with all instructions, in order to avoid death or severe injuries.

> [ >

CAUTION

CAUTION means that minor or moderate injury may occur if the measures specified are not
taken.

e Comply with all instructions, in order to avoid moderate or minor injuries.

NOTICE
NOTICE means that material damage can result if the measures specified are not taken.

e Comply with all instructions, in order to avoid material damage.

Note

Important information about the product, product handling or a certain section of the
documentation, which must be given particular attention.
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Qualified personnel

Commissioning and operation of the equipment (module, device) described in this manual must
be performed by qualified personnel only. As used in the safety notes contained in this manual,
qualified personnel are those persons who are authorized to commission, release, ground, and
tag devices, systems and electrical circuits in accordance with the safety standards.

Use as prescribed

The equipment (device, module) must not be used for any other purposes than those described
in the Catalogue and the Technical Description. If it is used together with third party devices and
components, these must be recommended or approved by Siemens.

Correct and safe operation of the product requires adequate transportation, storage, installation,
and mounting as well as appropriate use and maintenance.

During operation of electrical equipment, it is unavoidable that certain parts of this equipment will
carry dangerous voltages. Severe injury or damage to property can occur if the appropriate
measures are not taken:

e Before making any connections at all, ground the equipment at the PE terminal.

e Hazardous voltages can be present on all switching components connected to the power
supply.

e Even after the supply voltage has been disconnected, hazardous voltages can still be
present in the equipment (capacitor storage).

e Equipment with current transformer circuits must not be operated while open.

e The limit values indicated in the manual must not be exceeded; that also applies to testing
and commissioning.
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Foreword

Purpose of the manual

This manual generally describes the installation, commissioning, parameterization and operation

of a SIMEAS R-PMU device.

Target audience

This manual is intended for project engineers, commissioning and operating personnel in
electrical systems and power plants.

Validity of the manual

Contact

This manual is valid for the SIMEAS R-PMU device.

For any questions concerning your system, please contact your local Siemens representative.
Our Energy Customer Support Center provides around-the-clock service.

Siemens AG

Infrastructure & Cities Sector
Smart Grid Division

Energy Automation
Customer Care

Humboldtstr. 59

90459 Nuremberg

Germany

Infrastructure & Cities Customer Support Center:

Telefon +49 180/524 8437
Fax +49 180/524 2471
e-Mail support.ic@siemens.com

Training courses
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Please ask our Training Center for information on the individual courses available:
Siemens Power Academy TD

ED SEPTITC

Humboldtstr. 59

90459 Nuremberg

Germany

Phone: +49 (911) 433-7415

Fax: +49 (911) 433-5482

Internet: www.siemens.com/power-academy-td

E mail: power-academy.ptd@siemens.com
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Foreword

Indication of conformity

This product complies with the directive of the Council of the European Communities
on the approximation of the laws of the Member States relating to electromagnetic
compatibility (EMC Council Directive 2004/108/EC) and concerning electrical
equipment for use within specified voltage limits (Low-voltage Directive 2006/95/EC).

This conformity has been established by means of tests conducted by Siemens AG in
accordance of the Council Directive in agreement with the generic standards

EN 61000-6-2 and EN 61000-6-4 for the EMC directives, and with the standard

EN 61010-1 for the low-voltage directive.

The device has been designed and produced for industrial use.
The product conforms to the standards IEEE Std C37.118-2005 and EN 60688.
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Introduction

Shortly after digital protection devices had been introduced, many experts predicted the soon to
come end of digital fault recorders. However, things turned out rather different since the further
development of the fault recorders provided completely new functions. The application of these
functions facilitates a more transparent management of communications and distribution
systems, as well as of power plants.

Modern digital fault recorders or "universal recording devices" are mainly installed for the
following reasons today:

a

Although the term "digital fault recorder" is still alive for historical reasons, it would be more
appropriate to talk about "modern recording devices" because the new functions not only
include the recording of faults but also of system and power plant conditions which are critical
but do not necessarily cause a malfunction. Application engineers can use the recording of
critical conditions such as power oscillations, frequency variations, ferromagnetic resonance
effects etc., in order to implement countermeasures well in time.

The triggered recording function Transient Phasor Recorder (TPR) can be used for the most
exact recording of oscillations in active and reactive power, frequency, rms values of the
currents and voltages. An analysis of the records makes it possible, for example, to assess
the quality of the power plant control system.

The continuous recorders such as Continuous Phasor Recorder (CPR) and various
continuous mean value recorders can be used for a comprehensive analysis of long-term
problems in voltage and frequency stability, power oscillations etc.

With the application of the Phasor Measurement Unit function in power plants, as well as in
high-voltage and extra high-voltage switching stations, the current load situation of the
system can be determined and bottlenecks can be detected.

In digital protection devices, the Transient Analog Recorder (TAR) function is almost
exclusively triggered by internal, integrated protective functions. However, there are system
conditions that do not cause a pickup of the protection devices but pose a danger in the long
run. An example is the ferromagnetic resonance effect that is caused by the stray
capacitance of a substation and the inductances of the voltage transformers and may lead to
the explosion of the voltage transformers. Another example is the Ferranti effect occurring in
long lines. There may be significant voltage increases at the end of a line without load.

The scanning frequency of modern protection devices is 600 Hz to 1.2 kHz, in few cases
higher. It is not rare that cables are laid unfavorably in the substation and thus cause stray
capacitances of the cables, or the inductance of the voltage transformers leads to high-
frequency fault signals in the voltage path in the event of a short-circuit. These can cause
delayed reactions in the protection devices, sometimes even non-selective tripping. A similar
effect can also be caused by capacitor voltage dividers. Fault recorders with a scanning
frequency between 5 kHz and 10 kHz are used in order to exactly understand such problems
and to develop appropriate countermeasures.

Digital Fault Recorder, SIMEAS R-PMU, Manual 13
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a

a

a

Nowadays, most of the substations feature protection devices of different suppliers that even
belong to different generations. If a system malfunction has occurred, the user often has to
restart the corresponding PC software for each device, manually build up a connection,
download the fault record and then perform the analyses. A fault recorder system with
automatic communication and self-starting application programs offers an attractive
alternative.

All substations that are mainly equipped with electromagnetic protection devices should be
provided with a modern recording system.

Please note that false trippings of protection devices may occur frequently, especially in
regions with a strong input to the system. In the majority of cases, the reason is a wrong
parameterization. However, the settings of protection devices can be optimized by
monitoring the TRIP commands of all protection devices and by recording the faults with
modern recording devices.

The following chapter describes the most important applications of modern recording systems.

Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012



Applications

Contents
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2.1 Recording Systems in Power Plants

2.1
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Recording Systems in Power Plants

The operating personnel in power plants want to analyze and understand the following problems:

Q A short-circuit occurs on the generator during the start-up phase before the generator has

reached the nominal frequency of the system voltage. During this period, the generator
frequency ranges from 0 Hz up to the nominal value fn . Only the Transient Analog Recorder
function is required during this phase.

The generator's circuit breaker is closed. Possible faults such as a wrong phase sequence
or insufficient synchronization must be recorded during this period. The Transient Analog
Recorder function is also necessary in this case.

A short-circuit occurs on the generator or in the communications system, after the generator
has been connected to the system and has been in operation without any problems. In this
case, the Transient Analog Recorder function is also required. The records must be used to
analyze the cause of the short-circuit at the generator.

Local or inter-area oscillations occur: These oscillations can put an enormous load on the
generator shaft, e. g., if no electronic stabilization measures (Power System Stabilizer, PSS)
are provided or this electronic unit has not been adjusted appropriately. Such malfunctions
can be recorded precisely with the Transient Phasor Recorder (TPR) and the Continuous
Phasor Recorder (CPR). The process signal inputs are a special feature that can be used to
record the electronic signals of the PSS and further important variables such as the
generator's excitation current, the steam pressure etc. Afterwards, these signals can be
compared to the rms value curves for voltage and current and an analysis can be performed.

Oscillations between the power plant and the communications system can cause enormous
damage to the generator, if they are not recognized and eliminated well in time. This is
usually the field of application for distance protection devices. The "Transient Phasor
Recorder (TPR)" function can be used to exactly record the system condition prior to, during
and after the oscillation event. If the Transient Analog Recorder has also been activated, it
can be clarified, e. g., whether a local or a distant short-circuit in the system caused the
oscillation, or whether a load or generator shedding led to this system condition.

The Phasor Measurement Unit function is used to monitor large communications systems.
The system voltage, system current and system frequency phasors are calculated precisely
and provided with a time stamp. Via a communication channel, the calculated data is
continuously sent to a computer that is called the Phasor Data Concentrator (PDC). The data
of several PMUs is processed in the PDC thus ensuring that bottlenecks in the
communications system, line overloads etc. can be detected.

In order to enable a detailed analysis of problems such as the long-term stability of the
system voltage and system frequency, the functions Continuous Phasor Recorder (CPR),
Continuous Frequency Recorder (CFR), Continuous RMS-value Recorder (CRR) and
Continuous Power Recorder (CQR) must be used. These functions facilitate the recording of
long-term curves for currents and voltages, active and reactive power curves, system
frequency curves and curves of other important system variables. Recording functions such
as Continuous Process Signal Recorder (CDR) and Event Recorder (ER) provide more
extensive and detailed records.

As described above, the use of a modern recording device and the correct application of the
corresponding functions allows for a most precise recording and subsequent analysis of the
electrical events in and around the power plant.
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2.2 Recording Systems in Communications Systems

2.2 Recording Systems in Communications Systems

Most of the digital recording systems are installed in the substations for communications
systems. Although the main field of application is still the fault analysis and thus the use of the
Transient Analog Recorder (TAR) function, the other functions are also used to an increasing
degree, in order to understand stability problems of the power supply system and to work out
appropriate countermeasures:

a

Capacitor voltage dividers are used in several communications systems. In the event of a
short-circuit in the line, high-frequency signals can occur in the voltage path that may cause
failures to operate or unwanted operations of protection devices. Such transient events and
the behavior of the protection devices can be analyzed in detail with the Transient Analog
Recorder (TAR) function.

Compensating reactors installed at the beginning and end of transmission lines form a
resonant circuit with the line capacitance and/or a series capacitor. Sympathetic oscillations
that last for several cycles can occur when a line is switched off. With single-pole auto-
reclosings, these oscillations can significantly corrupt the measured values of protection
devices and thus cause false trippings. This is why sympathetic oscillations that occur after
the line has been switched off must be recorded and analyzed using a Transient Analog
Recorder (TAR).

Inductances of voltage transformers and stray capacitances in the substations (busbars,
lines) may lead to ferromagnetic resonance effects. Under normal circumstances, these
problems are not recorded by the protection devices. If such problems are not recognized in
time and countermeasures are not taken, however, they may cause considerable damage to
the substation such as, e. g., the explosion of voltage transformers. A Transient Analog
Recorder (TAR) is required to record such events.

Wide area measurements can be performed with the Transient Phasor Recorder (TPR) and
the Phasor Measurement Unit (PMU). The purpose of the measurements is to recognize
power oscillations, oscillation events, voltage and frequency stability problems.

The use of Continuous Recorders is gaining more and more importance. These functions
facilitate the detailed analysis of long-term stability problems. Such measurements provide a
solid basis for expensive investments such as the purchase of compensation systems (SVC)
etc.
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2.3 Recording Systems in High-Voltage Direct Current Substations

2.3

2.4
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Recording Systems in High-Voltage Direct Current
Substations

The use of modern recording systems in high-voltage direct current (HVDC) transmission
systems is completely different from the application in communications systems or power plants.

The classic Transient Analog Recorder (TAR) function is very important in conjunction with the
process signal inputs. This combination allows you to record both alternating voltage and direct
voltage variables at the same time. In some cases, it is even desired that the firing pulses for
thyristors be recorded using the binary channels. This function may be used in Flexible
Alternating Current Transmission Systems (FACTS) and in thyristor-controlled reactive power
compensation systems.

It is to be expected that the Transient Phasor Recorder (TPR), Continuous Phasor Recorder
(CPR) and Phasor Measurement Unit (PMU) functions will be used increasingly in the future, to
supervise the function groups of the station in order to monitor the stability control of the network
and to record disturbances.

Recording Systems in Distribution Systems and
Industrial Complexes

Modern recording systems are also used in important transformer substations where
transmission turns into distribution. Such transformer substations exist both in the power supply
section and in industrial complexes. The most important function is the Transient Analog
Recorder (TAR) for the recording of short-circuits.
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System Overview

The SIMEAS R-PMU device is a component of the comprehensive fault recorder and recording
system.

Control center
i = e > [~

I
R.m.s values / Remote 7
| power system dlagnOS|s | | parameterization I | Analysis |

| | Fax printout || Network printer I | Central database

/ | Central database
. /'| Power system and substation diagnosis

Data compression l

Substation control level

.

\| Local parameterization |
: '\
< 7;_ Local analysis +——
s /
Local printout

TCP/IP
Field level

Figure 3-1  System overview
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Remote parameterization
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SlMEAS Q Protection relays

SIMEAS R-PMU or
SIMEAS R V2/V3

4

USB Alarm Box

Digital fault recorder SIMEAS R-PMU
The SIMEAS R-PMU device includes the following functions:

Q Phasor Measurement Unit (PMU)

Q Fault recorders (Transient Analog Recorder and Transient Phasor Recorder)
Q Continuous recorders

Q Event recorder

The SIMEAS R-PMU records the data on an internal flash memory. Data transmission can be
implemented via LAN (Local Area Network), serial interface or modem. A printer port is provided
for the local output of fault records (TAR).
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DAKON

Server PC

Evaluation

Client PC

The self-monitoring function of the SIMEAS R-PMU constantly informs the user about the system
status. Relay outputs can be used for remote signaling.

The SIMEAS R-PMU is available in two housing versions. The central unit ZE 8/16 (10” version)
version can be equipped with a data acquisition unit (DAU); the central unit ZE 32/64 (19”
version) with up to four units.

The Data Concentrator (DAKON) is an industrial PC to which several SIMEAS R-PMU,
SIMEAS R V2/V3, P531 and digital protection devices can be connected.

In the automatic mode, a DAKON can automatically collect data from the SIMEAS R devices and
fault records from the protection devices and store them in its memory. A DAKON can forward
the data automatically to a server PC.

This is a PC that runs in the "DAKON" mode on OSCOP P.

Terminal devices and several DAKONSs can be connected to a server PC. Several connected
client PCs can collect and evaluate data from the server PC.

A server PC can forward the collected data to a higher-level server PC.
This is a PC that runs in the "server" mode on OSCOP P.

PC

DAKON, SIMEAS R-PMU and SIMEAS Q can be connected to an evaluation PC. This operating
mode is preferably intended for the parameterization at the site and for data evaluation. An
evaluation PC can also be installed in the office and connected to a DAKON or a server PC.

This is a PC that runs in the "evaluation PC" mode on OSCOP P.

A client PC is connected to a server PC using a network and is used for evaluating the data that
has been stored in the server PC's database. Client PCs do not have any connection to the
recording devices.

This is a PC that runs in the "client" mode on OSCOP P.

Phasor Data Concentrator (PDC)

The PMU data is sent to a computer that is called the Phasor Data Concentrator (PDC). The data
of several PMUs is processed in the PDC thus ensuring that bottlenecks in the communications
system, line overloads etc. can be detected.

Communication components

Communication between the recording devices, the DAKON and evaluation PCs can be
implemented either via a wide-area network or a local-area network (TCP/IP protocol).
Alternatively, the data can also be exchanged using analog/ISDN modems or star couplers.

Time synchronization

20

An exact time synchronization of all devices with the DAKON is necessary, in order to ensure
that the records of fault recorders and protection devices in different locations can be compared
to each other. This is done using additional components such as GPS receivers with support for
the DCF77 protocol.
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Parameterization and evaluation software OSCOP P

All the recorded data (except for the PMU data) can be transmitted and analyzed with the help
of the parameterization and evaluation software OSCOP P. OSCOP P is also used for
parameterizing the SIMEAS R-PMU and for archiving the data. The P531, SIMEAS R V2/V3
devices are also supported by OSCOP P.

The following work can be done either manually or automatically by OSCOP P:

a
a
a
a
a

Collect measured data from connected devices and save them in the database
Evaluate the data

Visualize the results

Output the results by a printer

Archive the records.

The option "Import and export COMTRADE files" can be used to exchange fault records with
other software components for analysis purposes.

The Fault Locator software module is an optional additional package for OSCOP P. It makes it
possible to calculate the fault location on a line.
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4.1 Device Architecture

4.1

Device Architecture

The SIMEAS R-PMU comprises a central processing unit module (CPU module), a power supply
unit module and a communications bus.

The SIMEAS R-PMU can be equipped with five different modules for acquiring the measured val-
ues (DAUSs) are provided. Depending on the type, the DAUs record AC voltage, AC current, DC
process signals and / or binary data. The SIMEAS R-PMU ZE 8/16 can be equipped with one
arbitrary DAU and the ZE 32/64 can be equipped with four arbitrary DAUSs; for the ZE 32/64,
there is no predefined sequence of the DAUs in the module slots. DAU type and DAU slot must
correspond in the parameterization.

The power supply unit module for the SIMEAS R-PMU is optionally available with a battery pack-
age. This ensures an uninterruptible power supply.

Voltage
Current
Process signals
Binary signals

JL Jb JL JL

Time

Figure 4-1
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LAN interface
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<::|]:|’_ Mains supply
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Power
> CPU DAU 1 DAU 2 DAU 3 DAU 4 supply
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(option)

G A G O | A |

Communication bus

Device architecture overview

The processing module communicates with the DAUs via the communications bus.

A LAN interface and serial interfaces are provided for communication with OSCOP P. LAN or,
alternatively, the serial interface at the rear panel can be used to transfer PMU data to a PDC.

The control panel displays error messages and operating conditions of the device. Keys can be
used to set the operating mode of the device and to start manual triggers and reset alarms.

A parallel interface is provided for connecting a local printer where the TAR fault records can be
printed automatically.

The CPU creates its own sync pulses (RTC, free running) or is synchronized externally.
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4.2

4.2 Central Processing Module (CPU)

Central Processing Module (CPU)

The central processing unit (CPU) communicates with the DAUS, stores data on the mass stor-
age device (flash disk) and ensures the synchronization of the complete device. The core of the
module is a 32-bit processor.

| Serial interface l;:

Serial interface

Parallel interface

LAN |<:>| LAN |
controller

Internal : _

bus K————3 CPU

connection -
K ————————1 Control inputs

Interface
controller

Front panel | Mass storage

Figure 4-2 Central processing module (CPU)

The operating system and the parameterization and management data are stored on the mass
storage device. The mass storage device configuration is parameterized with OSCOP P. This
defines how the memory areas are used for the operating system and the individual recorders.

The memory areas are reserved as follows:
Operating system

Transient Analog Recorder (TAR)
Transient Phasor Recorder (TPR)

Continuous recorders for system and process variables (CR)

0O 000 0o

Event recorder (ER) for binary channels

Two interface controllers control the communication with the connected assemblies. This
includes one controller for supporting the front and rear serial interfaces and the parallel inter-
face. The front interface is intended as a service interface. An additional controller supports the
LAN connection.

The module is equipped with four voltage-free relay outputs, three of which can be parameter-
ized for status signaling. The first relay is reserved for the life contact functions.

Furthermore, the central processing module has four control inputs available for application spe-
cific uses. The signals from the time synchronization unit are also forwarded to the CPU using
one control input.
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4.3 Data Acquisition Modules

4.3

4.3.1

Data Acquisition Modules

Types and Design of Data Acquisition Modules

Different acquisition modules are provided for different measuring purposes.
VCDAU: Recording of alternating voltage and current, binary signals
VDAU: Recording of alternating voltage, binary signals

CDAU: Recording of alternating current, binary signals

DDAU: Recording of process signals (direct current / direct voltage)

0O 00 0 O

BDAU: Recording of binary signals

The signals are connected to the corresponding DAU using the rear terminals.

Note

The measuring inputs of the VCDAU, VDAU and VDAU are arranged in two groups of four ana-
log inputs each.

Note

For the data acquisition modules VCDAU, VDAU and CDAU, in this manual sometimes the name
AC DAU is used.

26

The DAU modules include the required modules for signal matchings: these are current and volt-
age transformers for the alternating signals, isolation amplifiers for the direct signals and opto-
couplers for binary signals.

In addition, the DAU includes the A/D conversion and the complete further digital processing.
A Digital Signal Processor (DSP) is responsible for this type of processing.

Communication between the DAUs and with the CPU module is implemented via an internal bus
that is used for synchronization, parameterization and data exchange.

16 binary inputs
Internal (VCDAU, CDAU,
bus K——} DSP K—————— 1 DDAU, VDAU)
connection 32 binary inputs
(BDAU)
8 analog /
process signal
inputs
VDAU, DDAU)

Figure 4-3 Principle design of data acquisition unit; BDAU doesn't contain any A/D converter
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4.3 Data Acquisition Modules

4.3.2 Features of the Individual Acquisition Modules (DAUS)

The SIMEAS R-PMU ZE 8/16 can be equipped with one arbitrary DAU and the ZE 32/64 can be
equipped with four arbitrary DAUSs; for the ZE 32/64, there is no predefined sequence of the
DAUs in the module slots.

VCDAU (Voltage/Current Data Acquisition Unit)
8 analog (4 x voltage/4 x current) and 16 binary signals
The VCDAU is used for recording alternating current/voltage and binary signals. The typical

application is monitoring a feeder or a transformer feeder bay. The calculated variables are
derived from the input variables current and voltage.

® Note

l If a VCDAU is removed from the frame, the current terminals are automatically short-circuited.
Nevertheless, you have to handle the secondary current transformer circuits with care.

VDAU (Voltage Data Acquisition Unit)
8 analog (8 x voltage) and 16 binary signals
This module is used for recording alternating voltages and binary signals. The typical application
is recording busbar voltages.

CDAU (Current Data Acquisition Unit)
8 analog (8 x current) and 16 binary signals

The CDAU is used for recording alternating currents and binary signals. The typical application
is monitoring two feeders. In connection with a VCDAU or a VDAU, it is also possible to calculate

the powers.
o Note
l If a CDAU is removed from the frame, the current terminals are automatically short-circuited.

Nevertheless, you have to handle the secondary current transformer circuits with care.

DDAU (DC Data Acquisition Unit)
8 analog (8 x process variables) and 16 binary signals

This module is used for recording process variables, e. g., direct currents in the range of
DC +20 mA, or direct voltages in the range of DC +1 V or DC £10 V.

Note

(]

l When a DDAU is pulled out, the 20 mA current input is opened: No short-circuiter is provided
here so that current inputs which are connected in series will lose their measured value in this
case.

BDAU (Binary Data Acquisition Unit)
32 binary channels
The module is used for recording binary signals. A total of 32 binary channels is provided on the

module. The inputs can be designated for DC 24 V, DC 48 Vto DC 60 V, DC 110 Vto DC 125V
or DC 220 Vto DC 250 V.
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4.4 Time Synchronization

4.4

Time Synchronization

Time synchronization is an important feature of the SIMEAS R-PMU and must be performed with
high precision. The phasor measurements in particular, require precise time stamping.

An exact time synchronization (<5 ps) of all devices is necessary, in order to ensure that the
records of fault recorders in different locations can be compared to each other.

Time synchronization of SIMEAS R-PMU devices can be implemented by using either:
Q DCF77 signal of a GPS clock

Q Modified DCF77 signal of a Sync-Box

Q Minute pulse

Note

The time synchronization function is parameterized using the parameter setting interface of
OSCOP P. The GPS clock must be parameterized separately (See Chapter 8).
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4.5 Interfaces

4.5 Interfaces

The central unit includes several communication interfaces.

LAN interface

The LAN interface can be used to establish a network connection between several SIMEAS R-
PMU devices and one DAKON or PDC (Phasor Data Concentrator).
The Baud rate is 10/100 Mbit/s.

COM 1, the data interface

COM 1 is a serial interface according to the V.24 or RS232C standard and is located at the rear
panel. It can be operated with Baud rates of 9,600 bit/s up to 115,200 bit/s (maximum cable
length 10 m). This interface is suitable for a direct connection via a null modem cable or for con-
necting an external data transmission module.

COM S, the service interface

COM S is a serial interface on the front panel according to the V.24 or RS232 C standard. It has
no control lines; thus, an operation only with software handshake is possible. The Baud rate is
19,200 bit/s.

The interface is located at the front panel and is used for service purposes.

® Note
l The transmission parameters (e. g., Baud rate) of the service interface are preset and cannot be
changed.

Printer interface
The parallel interface LPT 1 is provided for connecting a printer.

For the currently enabled printer types, please refer to the Web site:
www.simeas.com -> Accessories > SIMEAS R printer

or call the Power Quality hotline. Complete information regarding the Power Quality Hotline is
given in the Foreword.
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4.6 Control Panel

4.6 Control Panel

21 LEDs are located at the front side of the SIMEAS R-PMU. These are used for the display of
operating conditions and faults.

Five keys in the control panel (right side) can be used to execute simple commands such as
resetting group alarms, setting operating modes and starting the manual recording of fault
records.

Fault messages are indicated by red LEDs (boxes 1 to 8) and operational conditions by green
LEDs (boxes 9 to 16).

With the OSCOP P, the default settings for indicating the messages can be adjusted depending
on the user requirements.

2 \
Device ready
1 DAU fault for operation 9 Group alarm
n .
2 CPU fault %ﬁggn& 10 Normal mode
[ %}
3 Printer fault é:g;g?&%?{ 1 Blocking mode

Test mode

Data fault Recording event

Time
synchronization 13
OK

Synchronization
fault

Manual trigger

PC not
attainable

Communication
active

Temperature Ringbuffer 15
fault

active

PMU active

Figure 4-4 Control panel

30 Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012



4

4.7 Voltage Supply

4.7 Voltage Supply

One of the following two power supply units is used for the voltage supply of the SIMEAS R-
PMU:

Q Direct voltage in the range between DC 24 V and DC 60 V

Q Direct voltage in the range between DC 110 V and DC 250 V and alternating voltage in the
range between AC 115V and AC 230 V

Storage capacitors

Storage capacitors ensure that operation is continued for at least one second in the event of a
voltage failure. Thus the system can be shut down in a controlled manner.

Battery-buffered voltage supply

The power supply unit can be optionally equipped with a battery package. This allows for oper-
ation of at least ten minutes without external voltage supply.

The battery package is charged automatically and is subject to an automatic weekly load test. A
faulty battery package is detected and reported by this self-monitoring function.

o Note

l The use of the battery-buffered voltage supply is recommended if the device is subject to unsta-
ble voltage supply conditions.
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4.8 Housing Versions

4.8

Designs

View

Figure 4-5

32

Housing Versions

The SIMEAS R-PMU is available in two different designs depending on the application.
a Central unit ZE 8/16 (10-inch housing) with 1 DAU slot, flush or surface mounted housing
Q Central unit ZE 32/64 (19-inch housing) with 4 DAU slots, flush or surface mounted housing

Slot 1 is reserved for the CPU, always the last slot from the power supply unit. The remaining
slots can be equipped with the different data acquisition units (DAUs).

The modules are installed vertically in the frame and can be changed from the front side. The
terminals are located at the rear of the frame.

The front and the rear view of a ZE 8/16 with a CDAU are shown here as an example.

Display of operational Switch Connection for Messageinputs  LAN
conditions (LEDs) On/Off mains supply and outputs interface

Buttons for manual Front interface Analog Binary Interfaces for

trigger, test mode, (COM S) measurement  measurement printer (LPT 1)

blocking mode, etc. channels channels and external modem
(COM 1)

SIMEAS R-PMU (ZE 8/16): front and rear view (flush mounted housing)
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5.1 General

5.1

34

General

The SIMEAS R-PMU can be connected in star, delta or monophase.

The VCDAU, VDAU and CDAU data acquisition modules provide two measured value groups
each for alternating values, channels 1 to 4 and channels 5 to 8.

A voltage channel group can be connected using the following connection modes:
Q Three-phase star connection

Q Three-phase delta connection

Q Monophase

If a voltage group has been connected in star connection, the 4th and the 8th channel can be
measured or calculated. When only three phases in star connection are measured and
calculated, the star point voltage V) or the current in the star point I, the result of the vector
additions V= 1/3[V, 1 + V| 5 +V, gl or Iy =-[l_ 1 + 1 5 *+ ], 3] will be displayed as the 4th and/or the
8th channel.

With delta connection or monophase, the 4th and the 8th channel are always measured.

A current channel group can be connected using the following connection modes:
Q Three-phase connection
Q Monophase

If the current channel group is connected to the 3-phase system, the 4th and 8th channel can be
measured or calculated. With monophase connection, the 4th and the 8th channel are always
measured.

The following tables show the terminal assignment of the corresponding modules.

Table 5-1 VCDAU - voltage transformer connection
Channel Star connection | Delta connection Monophase
1 Vi Viiz Vi
2 Vio Vios Viz
3 Vis Vi Vis
4 Vy Vy Via

Table 5-2 VCDAU - current transformer connection

Channel 3-phase Monophase
connection
5 ILq ILq
6 Io IL2
7 L3 L3
8 In ILa
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5.1 General
Table 5-3 VDAU - voltage transformer connection
Channel Star connection | Delta connection Monophase

1 Vit Vi12-1 Vi

2 Vi1 V231 Vi2

3 Via V311 Vis

4 VN1 Vy Vig

S Vi1 Viz2 Vis

6 Vi22 Vi232 Vie

7 Vis2 Visi2 Viz

8 VN-2 Vg Vig
Table 5-4 CDAU - current transformer connection

Channel 3-phase Monophase
connection

1 IL1-1 IL1

2 L2 IL2

3 L34 L3

4 INg ILa

S IL1-2 ILs

6 22 e

7 ILs-2 L7

8 Ing ILg
The following sections include examples of the different connection modes.
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5.2 Star Connection

5.2 Star Connection

The figures below show examples of star connection.

L

fmrmimm e -
1D3 i Vi D1
Y Vo L~ 2D3 i Vi2 :2[)1
L~~1 3p3i Vs api
u v T L
N 1
+ i !
: i
L1 L2 L3 . 2
v v v SIMEAS R-PMU

Figure 5-1 Connecting the voltage transformers for measuring the phase voltages

L

i3i M p
u 2D3 | Vip 2D1
3D3 i Vis 3D1
: i
ap3i N 4D1
! ;
L 2| s T — :
v v v SIMEAS R-PMU

Figure 5-2 Connecting the voltage transformers for measuring the phase voltages with additional
summation transformer
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Figure 5-3 Connecting the current transformers with star point, measuring 3|0
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Figure 5-4 Connecting the current transformers with star point, calculating lo
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5.3 Delta Connection

5.3 Delta Connection

The figures below show examples of delta connection.

L1] L2| L3
\/ \/

v i_ SIMEAS R-PMU_ |

Figure 5-5 Connecting the voltage transformers for measuring the phase voltages
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Figure 5-6 Connecting the current transformers with star point, measuring 3 lo
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Figure 5-7 Connecting the current transformers with star point, calculating lo
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54 Monophase Connection

The figures below show examples of monophase connection.

\J< \J< \J< \l

1D3 i D1
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Y L~~~ 2D3i Va D1
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v v v v SIMEAS R-PMU
Figure 5-8 Connecting the voltage transformers
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SIMEAS R-PMU
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Figure 5-9 Connecting the current transformers
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5.4 Monophase Connection
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6.1 Measured Value Acquisition and Processing

6.1 Measured Value Acquisition and Processing

— «J Calculation of half-cycle
7 rms values v

) . - Measured and
AC signals Sampling :>| Frequency calculation i trigger values

Resampling |:>| FFT ! >| Measured and
| trigger values

Trigger value

Measured value

v

N

Measured value

) . -] Measured and
DC signals Sampling Mean value calculation |I trigger values

. . :: . Measured and
Binary signals Sampling | triggeLrl Vallas

Figure 6-1  Measured value acquisition and processing

Sampling
AC and process signals of a data acquisition unit are digitized with a constant sampling rate of

192 sample values per nominal cycle. The binary signals are also read with a constant sampling
rate of 2 kHz and stored.

For further processing, the frequency is calculated first and then used to resample the sample
values.

This is not applicable for process values. Process values are zero-frequency values and are
therefore processed separately.

Nominal cycle duration
The nominal cycle duration T, is the reciprocal of the nominal system frequency f: T, = 1/f,.

With a nominal system frequency of, e. g., 50 Hz, the nominal cycle duration is 20 ms. The cur-
rently measured cycle may differ from the nominal cycle.
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Sampling frequencies

6.1 Measured Value Acquisition and Processing

The sampling frequencies of the different DAU types are shown in the table below.

Table 6-1 Sampling rates

Nominal frequency Sampling DAU type
or frequency
binary signals

50 Hz 9,600 Hz Analog signals: VCDAU, VDAU, CDAU
Process signals: DDAU

60 Hz 11,520 Hz Analog signals: VCDAU, VDAU, CDAU
Process signals: DDAU

Binary signals 2,000 Hz BDAU

Binary inputs: VCDAU, VDAU, CDAU, DDAU

Analog-to-digital converter

The analog-to-digital converter operates according to the sigma-delta principle. This method
uses a single-bit converter. A separate analog-to-digital converter is provided for each measur-
ing input to ensure that all measuring signals are processed simultaneously.

In order to avoid aliasing effects during the analog-to-digital conversion, the signal passes an
anti-aliasing filter (low-pass filter) before being digitized. This ensures that frequency compo-
nents in the signal to be sampled that exceed half of the sampling frequency will be suppressed.

Resolution

The analog measured values are sampled and converted into digital values with a resolution of
16 bit (max. 65,536 values). That means that 32,768 values and the “Null value” are possible for
each polarity. The following table contains the resolution of the A/D converter:

Table 6-2 A/D converter resolution

Measured value Measuring range A/D converter resolution
Voltage AC 1.5 V4 to AC 200 Vg 13.9 mV
AC 3 Vg to AC 400 Vg 27 mV
Current AC 5 mA to AC 7 Ay 0.321 mA
AC 7 Ay to AC 400 Agg 36.9 mA
Process values DC x10V 0.34 mV
DC +1V 0.033 mV
DC +20 mA 0.65 pA

Digital Fault Recorder, SIMEAS R-PMU, Manual
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6.1 Measured Value Acquisition and Processing

Reference frequency mode

The measured frequency is used as reference frequency for all cycle-based calculations. The
reference frequency is distributed to the modules in the device by the internal frequency master.
The following three setting options can be selected for the device using the OSCOP P parame-
terization software:

Q Auto mode: Depending on the signal quality and the voltage/current level, a reference
voltage/current channel is determined automatically from all DAUs that are located in the
system. The reference frequency channel with the best signal quality (lowest total harmonic
distortion (THD)) is determined automatically from this voltage/current group. All other
voltage or current channels in the system use the reference frequency from the reference
frequency channel.

Q Stand Alone mode: Every DAU automatically determines its own reference voltage/current
channel depending on the signal quality and signal level. Every further voltage or current
channel of the corresponding DAU uses the reference frequency from the reference
frequency channel.

Q Slot, channel group mode: The user defines a reference voltage group for a VCDAU or
VDAU in the device. The reference frequency channel with the best signal quality (lowest
THD value) is determined automatically from this voltage group. All other voltage or current
groups in the system use the reference frequency from the reference frequency channel. The
reference frequency cannot be defined for a mere CDAU system.

If no channel with the required voltage/current level (<10 % of the nominal value) is provided
in the selected reference voltage group, e. g., because a malfunction has occurred, the
system automatically switches to the Auto mode (see above). The return to the Slot,
channel group mode is also done automatically, as soon as the required voltage or current
level (<10 % of the nominal value) is provided again.

Note

For the reference frequency modes Auto and Slot, channel group all DAUs have to be oper-
ated with one signal frequency (e. g. connected to one bus bar).

For the reference frequency mode StandAlone, the DAUs may be operated with different signal
frequencies (e. g. DAU1 connected to an unsynchronized generator, DAU2 connected to the
net). The power calculation of coupled DAUs does not make sense for different signal frequen-
cies.

Frequency calculation

44

For the correct calculation of measured values and trigger values frequency is measured pre-

cisely. The measured frequency is determined per voltage or current group within the range of
f/2 <f<f,+10. For this purpose, the THD is used to determine the channel of the group with
the best signal quality periodically.

The group frequency is marked as invalid, if:

— all voltages or currents of the group are smaller than 10 % V, o, OF o,
— all voltages or currents of the group change in form of a jump,

— the given frequency range is left.

When leaving the given frequency range the frequency measurement displays the last valid
value.

The reference frequency will be marked as invalid if no valid group frequency is available
(depending on the reference frequency mode).

Digital Fault Recorder, SIMEAS R-PMU, Manual
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6.1 Measured Value Acquisition and Processing

Resampling
The constantly sampled measuring signal (192 sample values per nominal period) will be distrib-
uted based on the reference frequency onto 128 values per measured signal period.

Fast Fourier transformation
Fast Fourier transformation is used to create the phasors of the basic oscillation. All other values
(e. g. effective power, reactive power, positive sequence system, negative sequence system)
are calculated from the basic oscillation. The measured values are also used to derive the trigger
conditions for the Transient Phasor Recorder (TPR).
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6.2 Measured Values and Calculation Values

6.2

Table 6-3

SIMEAS R-PMU measured values

Measured Values and Calculation Values

Measured value
Calculation Value

Four-phase connection

Three-phase
connection

Monophase

Voltage

Vits Vo Vis Vi
Vii2: Vios Vst Va

Vir2: Vigs: Vs Vg

Vit Vo Vis Vig

Current

g5 o Iess In

R E

ILgs 12 Iiss Ia

Voltage (vectorial)

V12, Y123, V31, Yy

Vi12, Vio3 V31, Yy

Vi1 Vo, Vi3 Vg

Current (vectorial)

I lio s Iy

I hio iz ly

I hio s g

Voltage (average)

Vit Vg Vis Vn_

Vit2: Vigs: Vs Vg

VL12' VL23' VL31’ V4

VL‘I’ VL2’ VL3’ VL4

Current (average)

|L1' |L2’ |L3' IN

|L1' |L2’ |L3' I4

|L1' |L2’ |L3' IL4

Positive-sequence system |V, Iy, ¢4 Vi, 1y, ¢4 -
Negative-sequence system | V,, I, ¢, Vo, by, 05 -
Zero-sequence system Vo, lo, ¢ - -
Frequency f f f
Phase angle [0) (0] 0]
Active power P P P
Reactive power Q Q Q
Binary signals B B B
Process signals D D D
o Note
l With a three-phase connection, the powers are measured using the two-wattmeter method (Aron
circuit).
Note

of the signal to be measured.
Example: Process signals (e. g., -50 °C to +100 °C) can be assigned to a physical input range
(e.g.,DC-10 V to DC +10 V). ltis also possible to define the neutral point.

DDAUSs record process signals. The values to be measured must be adjusted to the signal levels

46
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6.3 Calculating Derived Values

6.3 Calculating Derived Values

The SIMEAS R-PMU does not measure all values directly, some of the values are calculated
using the measured values. The following equations illustrate these calculations.

6.3.1 Voltage, Current and Power

Voltage

The Transient Analog Recorder (TAR) records the real signal curves, triggering is done using
the rms value of the half-wave with all harmonics.

x =192/2 for f = f,

The Transient Phasor Recorder (TPR) and the Continuous Phasor Recorder (CPR) consider
only the rms value of the fundamental component:

Ve

FC: Fundamental Component (basic oscillation)

Current
The same applies to the calculation of the current rms value:

x=192/2 for f =1,

IFc

FC: Fundamental Component (basic oscillation)

Active power
The active power is calculated using the rms value of the fundamental component:

P = Vec-lrc- cosg

Reactive power
The reactive power is calculated using the rms value of the fundamental component:

Q = Vrc-Irc- sing
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6.3 Calculating Derived Values

6.3.2 Symmetrical Components

Star connection: phase-to-earth voltages and currents

j(211 j(=211
el( /3) eJ( /3):

With a = and a2 =

1

3 ’(\_/u +a-Vi,+ a”. \—/L3)‘

Positive-sequence system: V1 =

1 2
1= 5"(!L1 +a-l,+a '!L3)‘

1 2
Negative-sequence system: Vo= 3 ‘(\_/U +a -V ,+a- \_/L3)‘

1 2
o= 3" ’(!u +a -l ,+a- !L3)‘

1
Zero-sequence system: Vo= 3 |(\—/L1 +V ,+ \—/LS)‘

1

lo= 3 \(!u +!L2+!L3)\

Note

Q The Continuous RMS-value Recorder (CRR) only records the absolute value of the
symmetrical components.

Q Triggering is also done using only the absolute value of the symmetrical components.

Q The PMU transfers the positive-sequence system as complex values!
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6.3 Calculating Derived Values

Delta connection: phase-to-phase voltages and currents

eJ(ZH/S) ej(—21’1/3):

With a = and a2 =

2
Vip—-a -V o
3

Positive-sequence system: V1 =

1 2
l4= 5"(!“ +a-l,+a '!L3)‘

Vipp-a-V iy
3

Negative-sequence system: V2=

1 2
lp = g"(!u“‘a '!L2+a'!L3)|

o Note

l Only the absolute value of the symmetrical components is recorded.

[ ) Note

l Q The Continuous RMS-value Recorder (CRR) only records the absolute value of the

symmetrical components.
Q Triggering is also done using only the absolute value of the symmetrical components.

Q The PMU transfers the positive-sequence system as complex values!
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6.3 Calculating Derived Values
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7.1 Phasor Measurement Unit (PMU)

7.1

Phasor Measurement Unit (PMU)

The SIMEAS R-PMU is equipped with an integrated Phasor Measurement Unit (PMU) according
to the IEEE Std. C37.118 - 2005. Among other things, this standard defines among others PMU
quality criteria and the data formats.

At absolute instants of time, which are defined by the reporting rate, the PMU determines the
phasors from the measured values and sends them to a Phasor Data Concentrator (PDC).

The phasor measurement requires a highly precise time synchronization (<5 ps) of the SIMEAS
R-PMU device; especially if phasors of different locations are to be compared to each other.

Phasor Data Concentrator (PDC)

A PDC continuously receives data from one or several PMU devices. The Phasor Data
Concentrator can switch the PMU ON or OFF and read out its configurations and channel
descriptions. The data received by the PDC is visualized and may be stored in a database if

necessary.

Complex phasors

52

A phasor y(t) = Vel®t can be displayed as a pointer that rotates anticlockwise with the angular
velocity ® in the complex plane. The voltage v(t) = Re{v(t)} is a result of the projection of the
phasor v(t) on the real axis.

Im{v(t)}A

1/f=2n/0

T=

<

Figure 7-1 Geometrical illustration of a phasor
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7.1 Phasor Measurement Unit (PMU)

Data recording
The phase angle of signal X, is calculated in relation to a cosine function with the nominal
frequency that has been synchronized with the UTC time reference (UTC = Coordinated
Universal Time) (see figure 7-2).

Measuring
Signal

Cosine function ) X
_»._._:4_ m
/ N T
] ll > P A ¢ =-90 degrees
uTC
Time ./
Sync 4

Figure 7-2 Determining the phase angle ¢ of the measuring signal X,, with regard to the cosine function

The reporting rate (see Page 54) defines the number of phasors transferred per second. If the
defined sampling interval T is unequal to the integer multiple of the measuring signal cycle
duration T, the phasor's length remains constant, however, the phase angle is changed (see

figure 7-3).
2 P4
—tfa | I |
la— | | pl.lag1 | | | Measuring signal X,

(P1 (P3
| | 1 | 1 I
| | I I I 1\ &7
1 1 1 1 I |
I I | I I |

0 T0 2T0 3T0 4T0 5TO Sampling instants

Figure 7-3 Sampling of the signal X;,; T, unequal T

If the sampling interval T, corresponds to the integer multiple of the measuring signal X,,, cycle
duration, a constant phasor is determined during every sampling instant.
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7.1 Phasor Measurement Unit (PMU)

Reporting rate

The parameterizable reporting rate of the SIMEAS R-PMU defines the number of telegrams that
are created and transferred to the PDC per second. It can be set depending on the nominal
frequency and equally applies to all data acquisition units (DAU) in the SIMEAS R-PMU. When
selecting the reporting rate, the available bandwidth of the data connection to the PDC should
always be considered (see tables 7-4 to 7-8).

Table 7-1 PMU - Technical Data

Name Description
Nominal frequency f,=50Hz f,=60Hz
Reporting rate 10 |25 |50* |10 12 15 |20 |30 |60*

in telegrams/s

Recorded values VDAU, VCDAU, CDAU: phasors V, | or positive-sequence phasors,
binary data
DDAU: process values, binary data
BDAU: binary data

* The reporting rates of 50 or 60 telegrams/second are not prescribed by the standard but are supported
by the SIMEAS R-PMU.

Time synchronization

The synchronisation of the SIMEAS R-PMU device is very important if phasors of different
locations are to be compared to each other. To be able to create the phasors at absolute instants
of time, a highly precise GPS time signal is used for synchronizing the SIMEAS R-PMU.

Behaviour on error:

If the external timer malfunctions, the second pulse will be generated by the central processing
unit of the SIMEAS R-PMU. PMU data will be marked as invalid (Flag Data valid = 1). Only after
the external synchronization signal is provided and adjusted again will the PMU data be marked
as valid again (Data valid = 0). The flag PMU sync displays the state of the GPS time signal. “1”
means no valid signal available, and “0” valid signal available. See also "Time Synchronization"
in chapter 8 of this manual.

Note

Every component that is connected between the timer and the SIMEAS R slightly delays the
synchronization signal. This delay time must be compensated for by the SIMEAS R-PMU, in
order not to exceed the maximum total vector error (TVE) of the PMU. Refer also to chapter 8.3.

Note

When Sync-Box 7KE6000-8HAX is used as a timer, the PMU data is marked as invalid due to
low precision. See also chapter 8.3.

54
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7.1 Phasor Measurement Unit (PMU)

Total vector error (TVE)

The TVE describes the error between the actual and the measured value of the input signal. The
standard IEEE 37.118 - 2005 defines among others the maximum threshold of 120 % V,, or |,.
Up to this threshold a TVE of 1 % must not be exceeded for steady signals. The standard defines
two levels the influencing factors may not exceed and a TVE of 1 % must not be exceeded. SIM-
EAS R-PMU complies with level 1 defining the following influencing factors for a TVE of 1 %:

— Signal frequency (related to f,): £5 Hz

— Signal amplitude (related to 100 % nominal amplitude): 10 % to 120 %

— Phase angle (related to 0°) £I1

— harmonic distortions (related to <0,2 % (THD): 10 % of each harmonic up to 50th harmonic
The TVE is defined as follows:

2 2
Ky = X)) + Kin) = X))

TVE =
2 2
Xo + X
where:
X;(ny = real part of measured signal X, =real part of input signal
Xi(n) = imaginary part of measured signal X; =imaginary part of input signal

Values influencing the TVE:

a Amplitude error

Q Phase error

Q Synchronization accuracy (deviation from UTC)

The synchronization accuracy is influenced by the timer, e. g., the GPS timer, the correct setting
of the latency (see chapter 8.3) and the optimum installation of the GPS antenna.

[ ) Note

l For currents higher than AC 7 A, SIMEAS R-PMU switches internally to the high current range
(AC 7 A to AC 400 A). For a current transformer with a transformation ratio 1000 A/ 1 A or
1000 A/ 5 A, this corresponds to a current of 700 % I, or 140 % I,,. The high current range pro-
vides a lower measuring accuracy: Due to this fact, PMU data are marked as invalid in 16 bit
integer format for currents higher than AC 7 A. Normally, this are short term events, caused by
short circuits, for example. See chapter 16.1.4, current input (VCDAU or CDAU).
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7.1 Phasor Measurement Unit (PMU)

7.1.1

Recording Channels

The AC DAUSs that have been activated for the PMU in the system transmit either the phasors of
the measuring signals or the positive-sequence system. In case of the positive-sequence signal
transmission the 4th and the 8th channels are not transmitted. No data is transmitted from DAUs
that have been disabled.

In addition to the phasors, the frequency, the frequency change per second and the binary data
of the data acquisition units are transmitted. DDAUs transmit Process values (DC values) as
analog values in the PMU telegram. The frequency transmitted with DDAUSs is the nominal
frequency.

The data can be transmitted either in the 16 bit integer or the 32 bit floating point format. The
32 bit format allows for a higher resolution of the measured data, however, also requires higher
data transfer rates. The 32 bit floating point is supported via LAN only in case of PMU data
communication.

Note

In case of the 16 bit integer format DDAU, data is displayed with a zoom factor of 10% in the PDC
and transmitted as pure measured values, even if no 1:1 ratio to process variables has been
parameterized.

The x axis displacement and the amplification factor that can be parameterized in OSCOP P are
not PMU relevant for AC DAUs and DDAUs. These two parameters are only relevant for the
display module of OSCOP P.

For an overview of the transmission channels of the individual DAU types depending on the
connection, please see Table 7-2 and 7-3.

Table 7-2 Recorded values of the DAUs for acquiring AC values depending on the input
connection
VCDAU VDAU CDAU
Star Vi1 Vo, Vi3 ¥y Vi1 Yo Yz Vg s o s Ing
connection v v |
Vi Vi I
gs lio g Iy Vi12: Vo2 Vi3 Vg h12: l22 300 Ing
I v, I
f, Af f, Af f, Af
B4 to Byg B toByg B toByg
Delta Vi1 Yo Vs Vg | Vi1 Viogg Vigra, Yy I ol g
connection vV vV |
vy V, I
Lo lio s Iy Vi12.2: V1232, Vi310, Vg lq2 22 30 g
I v, I
f, Af f, Af f, Af
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7.1 Phasor Measurement Unit (PMU)

Table 7-2 Recorded values of the DAUSs for acquiring AC values depending on the input
connection (Forts.)
Monophase Vig Vo Vi Vig Vi Vo Vi Vig I lio s g
g lion liss lig Vis Vig Vi7. Vig T TR EAT
f, Af f, Af f, Af
Table 7-3 Recorded values of the DAUs for acquiring process and binary signals
DDAU BDAU
D4, Dy, D3, Dy
D5, De. D7, Dg
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7.1 Phasor Measurement Unit (PMU)

7.1.2 Data Communication of the SIMEAS R-PMU

Phasor Data Concentrator — PDC Client

PMU 3 - ZE 8/16
Server 3
PMU-ID: 11 and 12

T
\ PMU 2 — ZE 32/64
GPS

Server 2
PMU-ID: 6 to 10

PMU 1 - ZE 32/64
Server 1
PMU-ID: 1to 5

Figure 7-4  PDC Client and PMU Server (sample configuration)

The PMU communication is a client/server communication where the PDC (Phasor Data
Concentrator) is the client and the SIMEAS R-PMU is the server. The PDC switches ON the
measured data transmission of the SIMEAS R-PMU, requests the configuration and receives the
measured data. Only one PDC can connect to the SIMEAS R-PMU simultaneously.

A PMU ID must be assigned for each SIMEAS R-PMU. The assigned PMU ID is valid for the
central processing unit of the SIMEAS R-PMU. Since every DAU is regarded as an individual
Phasor Measurement Unit that is subordinate to the central processing unit, the DAUs are
automatically assigned the sequence numbers of the central processing unit as a PMU ID. See
example in figure 7-4: The central processing unit of the SIMEAS R-PMU at bottom left is
assigned the PMU ID 1 and its DAUs the PMU IDs 2 to 5.

Note

Depending on the number of DAUs in the PMU, a range between two and five PMU |Ds must be
reserved.

The PMU data can be transferred to the PDC either using LAN (UDP, TCP) or RS232 (null
modem, modem). The parameterization is described in chapter 12.14.2.

PMU data communication via LAN (Local Area Network)

Ideally, the SIMEAS R-PMU is connected to the Phasor Data Concentrator via LAN (UDP or
TCP) because of the high data volumes. This is the only case in which the required data transfer
rates for all parameterizable reporting rates are supported. Furthermore, only the LAN interface
supports the simultaneous data transmission with a PDC and OSCOP P.
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7.1 Phasor Measurement Unit (PMU)

The tables below give an overview of the data rates of the SIMEAS R-PMU depending on the

device configuration and the reporting rate with UDP and TCP communication via LAN.

Table 7-4

UDP transmission via LAN:

Data transfer rate depending on the configuration and reporting rate in kbit/s,

data format 16 bit integer

Configuration Type Reporting rate (Hz)

10 12 15 20 25 30 50 60
1 AC DAU Positive-sequence system 5 6 7 9 12 |14 |23 |28
1 AC DAU Phasors 7 8 10 |13 |16 |20 |33 |39
2 AC DAUs | Positive-sequence system 6 7 9 12 |15 (18 |30 |36
2 ACDAUs |Phasors 10 |12 |15 |19 |24 |29 |48 |58
4 AC DAUs | Positive-sequence system 8 10 (13 |17 |21 |25 |42 |51
4 AC DAUs |Phasors 16 |19 |24 |32 |40 |48 |80 |96
1 DDAU Process values 5 6 8 11 (13 |16 |27 |32
2 DDAUs Process values 7 9 11 |14 |18 |22 |36 |43
1 BDAU Binary values 4 5 6 8 11 13 |21 |25
2 AC DAUs |Positive-sequence system/ |11 |13 |16 (22 |27 |33 |55 |66
2 DDAUs process values
2 ACDAUs |Phasors/ 12 |15 |19 |25 |31 |37 |62 |74
1 DDAU process values /
1 BDAU binary values
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7.1 Phasor Measurement Unit (PMU)

Table 7-5 UDP transmission via LAN:
Data transfer rate depending on the configuration and reporting rate in kbit/s,
data format 32 bit float

Configuration Type Reporting rate (Hz)

10 12 15 20 25 30 50 60

1 AC DAU Positive-sequence system 6 7 8 11 |14 |17 |28 |34

1 AC DAU Phasors 9 11 |14 |19 |23 |28 |47 |56

2 AC DAUs | Positive-sequence system 8 9 12 {16 |20 |23 |39 |47

2 AC DAUs |Phasors 15 |18 |23 |31 |38 |46 |77 |92

4 AC DAUs | Positive-sequence system 12 |15 |18 |24 |30 |37 |61 |73

4 AC DAUs | Phasors 27 |33 |41 |54 |68 |82 |[136 |163
1 DDAU Process values 7 8 10 |14 |17 |21 |34 |41
2 DDAUs Process values 10 |12 |15 |21 |26 |31 |52 |62
1 BDAU Binary values 5 5 7 9 11 14 |23 |27
2 AC DAUs |Positive-sequence system/ |15 |18 (22 (29 |37 |44 |73 |88
2 DDAUs process values
2 ACDAUs |Phasors/ 20 |24 |30 (40 |50 |60 |99 |119
1 DDAU process values /
1 BDAU binary values
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Table 7-6

TCP transmission via LAN:

7.1 Phasor Measurement Unit (PMU)

Data transfer rate depending on the configuration and reporting rate in kbit/s,

data format 16 bit integer

Configuration Type Reporting rate (Hz)

10 12 15 20 25 30 50 60
1 AC DAU Positive-sequence system 6 7 8 11 14 |17 |28 |34
1 AC DAU Phasors 8 9 11 (15 |19 |23 |38 |45
2 AC DAUs | Positive-sequence system 7 8 10 (14 |17 |21 |34 |41
2 AC DAUs |Phasors 11 |13 |16 |21 |27 |32 |53 |64
4 AC DAUs | Positive-sequence system 9 11 14 |19 |23 |28 |47 |56
4 AC DAUs |Phasors 17 |20 |25 (34 |42 |51 |84 |101
1 DDAU Process values 6 8 9 13 |16 |19 |31 |38
2 DDAUs Process values 8 10 |12 |16 |20 |24 |41 |49
1 BDAU Binary values 5 6 8 10 (13 |15 |26 |31
2 AC DAUs |Positive-sequence system/ |12 (14 |18 |24 (30 |36 |59 |71
2 DDAUs process values
2 AC-DAUs |Phasors/ 13 |16 |20 |27 |33 |40 (66 |80
1 DDAU process values /
1 BDAU binary values
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7.1 Phasor Measurement Unit (PMU)

Table 7-7 TCP transmission via LAN:
Data transfer rate depending on the configuration and reporting rate in kbit/s,
data format 32 bit float

Configuration Type Reporting rate (Hz)

10 12 15 20 25 30 50 60

1 AC DAU Positive-sequence system 7 8 10 |13 |16 |20 |33 |39

1 AC DAU Phasors 10 |12 |15 |21 |26 |31 |52 |62

2 AC DAUs | Positive-sequence system |9 11 13 (18 |22 |26 |44 |53

2 AC DAUs | Phasors 16 |20 |24 |33 |41 |49 |81 |98

4 AC DAUs | Positive-sequence system 13 |16 |20 |26 |33 |39 (66 |79

4 AC DAUs |Phasors 28 |34 |42 |56 |70 |84 (141 |169
1 DDAU Process values 8 9 12 |16 |20 |23 |39 |47
2 DDAUs Process values 11 (14 |17 |23 |28 |34 |56 |68
1 BDAU Binary values 5 7 8 11 (14 |16 |27 |33

2 AC DAUs | Positive-sequence system/ |16 (19 |23 |31 |39 |47 |78 |94
2 DDAUs process values

2 AC-DAUs |Phasors/ 21 |25 |31 |42 |52 |62 [104 (125
1 DDAU process values /
1 BDAU binary values

PMU data communication via RS232

The COM 1 port at the rear panel has been provided for the connection of a PDC with RS232 or,
alternatively, with a modem/null modem.

Note

If the PMU functionality of the SIMEAS R-PMU is used via a modem or null modem connection,
another connection to the SIMEAS R-PMU is required for the access to the remaining device
functions using OSCOP P. Only the LAN interface enables the simultaneous transmission of
PMU data and the communication via OSCOP P.

62

Table 7-8 provides an overview of the data volume of the SIMEAS R-PMU depending on the
device configuration and the reporting rate for RS232 communication.

The data rates possible for modem communication restrict the reporting rates to be set. Optimum
conditions allow up to 33 kbit/s. Depending on quality of the telephone network extremely lower
data rates can be expected. During parameterization, OSCOP P calculates the expected data
rate and generates corresponding warning messages. If the configuration parameterized by the
user leads to data rates higher than 9 kbit/s, a message is given that PMU data may be lost. For
data rates higher than 32 kbit/s a message is given that data will be lost.
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Measures to reduce the data rate.

— Decreasing the reporting rate

— Transfer of 16 bit integer data instead of 32 bit floating point data
— Transfer of positive sequence system data instead of phasors

— Deactivating one DAU for PMU measurements

Table 7-8

Serial or modem transmission:
Data transfer rate depending on the configuration and reporting rate in kbit/s,
data format 16 bit integer

7.1 Phasor Measurement Unit (PMU)

Configuration Type Reporting rate (Hz)

10 12 15 20 25 30 50 60
1 AC DAU Positive-sequence system 3 4 5 6 8 9 15 |18
1 AC DAU Phasors 5 6 7 10 |12 |15 |25 |30
2 AC DAUs | Positive-sequence system 4 5 6 9 11 13 |21 |26
2 AC DAUs | Phasors 8 10 (12 |16 |20 |24 |40 |48
4 AC DAUs | Positive-sequence system 7 8 10 |14 |17 |20 |34 |41
4 ACDAUs |Phasors 14 (17 |21 |29 |36 |43 |71 |86
1 DDAU Process values 4 4 6 7 9 11 |18 |22
2 DDAUs Process values 6 7 8 11 (14 |17 |28 |33
1 BDAU Binary values 3 3 4 5 6 8 13 |15
2 AC DAUs | Positive-sequence system/ |9 11 (14 |19 |23 |28 |46 |56
2 DDAUs process values
2 AC-DAUs |Phasors / 11 (13 |16 |21 |27 |32 |54 |64
1 DDAU process values /
1 BDAU binary values

o Note

The 32 bit floating point data format is not supported for the PMU data communication via

RS232.
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7.2 Fault Recorders

7.2

Fault Recorders

Memory areas are reserved on the SIMEAS R-PMU flash disk for the TAR and TPR records (see
chapter 12.6 for parameterization). Each record is written to a single file. The files are stored in
ring buffer mode. If the total of files equals to 90% of the memory reserved, the oldest recordings
will be deleted, thus ensuring that the occupancy level is no more than 80%.

Note

Records have to be transferred to OSCOP P cyclically to avoid the loss of fault recorder data.
For more information, refer to the OSCOP P manual.

7.2.1

64

Transient Analog Recorder (TAR)

The use of the Transient Analog Recorder (TAR) enables the analysis of transient events (high-
frequency interferences in the power supply system, e. g., caused by switching operations) and
the behaviour of protection devices. Possible applications are described in chapter 2, Appli-
cations, of this manual.

The TAR records the curves for voltages, currents, process and binary signals in the form of
sample values when a fault occurs. For this purpose, the user defines trigger limits and recording
times using the OSCOP P parameterization software. The input signals are analyzed according
to the preset trigger conditions and recorded if the limit values are exceeded or not reached. The
fault record contains the prefault time, the trigger time and the recorded fault. The trigger cause
is also stored.

The following trigger functions can be parameterized for the Transient Analog Recorder:
Level trigger Min/Max

Gradient trigger

Binary trigger

Logical trigger

Cross trigger

Manual trigger

External trigger

0O 000000 D0

Network trigger

The fault records are stored on the mass storage device of the SIMEAS R-PMU. The maximum
memory space on the storage device for storing the fault records is defined in the parameteri-
zation. Once 90% of the parameterized memory capacity have been reached, the oldest
recordings will be deleted, thus ensuring that the occupancy level is no more than 80%. The size
of the mass storage device ensures that up to several hundred fault records can be stored
depending on the configuration.
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7.21.1

Recording Channels

7.2 Fault Recorders

The sampled curves of all analog and process signals that have been created are recorded. The
constant sampling rate is 192 samples per nominal cycle. The binary changes are recorded with
a resolution of 1 kHz and a maximum of 250 changes per second and DAU.

The channels of all active DAUs are always recorded in the fault record, even if there is no limit
value violation for the channel.

Depending on the DAU different measured values are recorded:
Q Alternating voltage with VCDAUs and VDAUSs

Q Alternating current with VCDAUs and CDAUs

Q Process signals (direct voltage/direct current) with DDAUs
]

a

Binary signals with VCDAUs, VDAUs, CDAUs, DDAUs and BDAUs
Quality tracks with VCDAUSs, VDAUs, CDAUs, DDAUs and BDAUs

Tables 7-9 and 7-10 give an overview of the recorded values of the DAUs.

Table 7-9 Recorded values of the VCDAU, VDAU and CDAU depending on the input
connection
VCDAU VDAU CDAU
Star Vit Vi Vig Vn Vit Vious Vg Yng | Iegas Tioes sy Ing
connection L1 12 1ss In Vi1 Viz2 Viz2 Vs IL1-2 220 ILa20 Ing
BitoByg By toByg B toByg
Delta Viz Vies Vst Va oo | Yz Vizas Vist Va o | Iies o s g
connection L1 Ii2s Is g Vitz2 Viza2 Vst Vs | 12 22, lis2: Is
B4 to Byg B4 to Byg B4 to Byg
Monophase | = V4, Vi, Vis Vig Vit Via Vis Vig 1o I2: Iss Ta
L1 1i2: sy Ta Vis: Vie V7 Vis s e 17 s
BitoB4g B, toBqg BtoByg
Table 7-10  Recorded values of the DDAU and BDAU
DDAU BDAU
D, D,, Dy, D,
Ds, Dg, D5, Dg
By toByg B, to By,
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7.2 Fault Recorders

Quality tracks (binary tracks)

Reference frequency invalid
Frequency group 1 invalid

Frequency group 2 invalid

In reserve

DAU not synchronized

CPU not synchronized

TAR recording active

TPR recording active

Quality tracks

66

0,[’:00 0,800 1,600 2,400 3,200 4,000 4,800 5,600 6,400

All tracks including quality tracks are recorded by SIMEAS R-PMU, evaluated by OSCOP P and
presented in the form of a diagram with eight tracks (one track not used). Depending on the
status, a bar (logical 1) or no bar (logical 0) is recorded.

The following status information is displayed for the recording period of time that is set on
OSCOP P:

a

Reference frequency invalid: The reference is invalid (insufficient signal quality), the
measured values based on the reference frequency are also invalid.

0: Reference frequency valid
1: Reference frequency invalid

Frequency group 1 invalid: The frequency measurement of group 1 of the evaluated DAU
is not possible or faulty, e. g., because of missing signals.

0: Frequency measurement valid
1: Frequency measurement invalid

Frequency group 2 invalid: The frequency measurement of group 2 of the evaluated DAU
is not possible or faulty, e. g., because of missing signals.

0: Frequency measurement valid
1: Frequency measurement invalid

DAU not synchronized: Synchronization of the evaluated DAU is not (yet) possible
because, for example, the system has not (yet) completed the transient recovery phase after
the GPS signal has been cut-off and returned, or after the SIMEAS R has been restarted.

0: Time synchronized in DAU
1: Time not synchronized in DAU

CPU not synchronized: The CPU is not or not yet synchronized and is thus free-running
based on RTC (DCF77 signal provided only approx. 2 minutes after start-up).

0: Time synchronized in CPU

1: Time not synchronized in CPU

TAR recording active: displays the current recording of the TAR
0: inactive: no recording

1: active: recording active

TPR recording active: displays the current recording of the TPR
0: inactive: no recording

1: active: recording active
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7.2.1.2 Trigger Functions

7.2 Fault Recorders

Several trigger limits and recording times can be parameterized for the Transient Analog
Recorder. The input signals are analyzed according to the trigger conditions and start the fault
recording if the trigger condition is met. The duration of the fault record depends on the
parameterized recording times and can be prolonged by a repeated limit value violation
(retriggering) within the recording time. The recording time is limited to a maximum of 30 s plus
1 s prefault time for each TAR fault record.

The tables 7-11 and 7-12 show the values that the Transient Analog Recorder can trigger to,
depending on the data acquisition modules (the powers in the CDAU column are applicable only
for coupled CDAUS).

able 7- rigger values of the ) an epending on the inpu
Table 7-11  Tri I f the VCDAU, VDAU and CDAU d di the input
connection (the length of dt is two periods for the TAR)
VCDAU VDAU CDAU
Star Virs Vi Vs Vi Vit Vigrs Vis1s Vg L4-15 -1 a1y Ina
connection dV 4/dt, dV ,/dt dV| 1_4/dt, dV, 5 /dt dl 1_4/dlt, dl| o 4/dt
AV, 4/dt, dV,/dt AV 5.4/dt, dVy/dt dl 5. 1/dlt, diy/dt
V4, Vo, Vg Va5 Va1, Vo l4-1, 12-4, lo-1
15 120 Iiss In Vit2 Viga Vis2 Vs IL1-2: 2.2 IL3-20 Ins
dll/dt, dl/dt AV 4/dt, dV . /dt dl, 4 o/, di .o/t
dl /dt, dly/dt AV 5.,/dt, dV)g/dt dl 5.5/dt, dlyg/dt
4, 12, 1o V2 Vo2 Voo ly2. 1222
BitoByg BitoB4g B;toByg
Delta Viz Ve Vist Voo | Vi1 Vies 1, Visras Va IL1-15 lioo1s a1 g
connection | 4y, . /dt, dV, ,/dt dV) 194/dt, AV o3 4/dt dl 1_4/dlt, dI| 5 4/dt
AV 34/dt, dV,/dt AV 314/dt, dV,/dt dl 5./dlt, dl,/dt
Vi Vo Vi1, Vo 11215 124 lo-1
RPN Vit2.2: Vi2s2 Vizi2: Vs IL1-2: lor2 320 1g
dl, /dt, di ,/dt AV 15.5/0t, AV, 53 o/t dl,1_o/dlt, di ,_,/dt
di 5/dt, dl,/dt dV| 341.0/dt, dVg/dt dl 5,/dt, dlg/dt
ly, I Vi Vo l1.2: 22
Monophase | V4, Vi, Vi3 Vig Vit Vi Vis Via Lty f2s I, Ia
AV ,/dt, dV /dt AV 4/dt, dV /dt dl ,/dt, di,/dt
AV g/dt, dV/dt AV 4/dt, dV/dt dl /dt, dI /dt
IRPA P Vis Vie Virs Vis ILs: Ies IL7: ILs
dll4/dt, dl/dt dV, g/dt, dV, g/dt dl g/dt, dli, g/dt
dl, /dlt, di/dt dV//dt, dV gt dl, /dt, dig/dt
BitoByg BitoB4g B;toByg

Note: dt is always 2 nominal cycles with the TAR.
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7.2

Fault Recorders

Table 7-12  Trigger values of the DAUs for acquiring process and binary signals
(the length of dt is two periods for the TAR)

DDAU

BDAU

D1, D2, D3, D4
dD,/dt, dD/dt
dDa/dt, dD/dt

Ds, Dg, Dy, Dg
dDs/dt, dDg/dt

dD-/dt, dDg/dt

Prefault time

Figure 7-5

The measured values are recorded continuously and stored in a ring buffer with a capacity of up
to one second. In case of a fault, the prefault of the trigger event will be written to the beginning
of the recording (see figure 7-5). The prefault time is applied in the same way for all trigger

causes.
Trigger
Channel A T
, N .
lge—p! t
| 1
| Prefauttime jgq——pl
] | Recording time :
: I
I |
I |
I I
Fault record T ’/ Recording of fault record
| -
| >
t

Recording time
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Composition of the fault record of prefault time, trigger and recording time

The parameterizable recording time of the TAR is maximum 30 s, it is equal for all trigger causes.

The recording time for manual triggers can be adjusted separately. For external triggers, the
recording time cannot be parameterized. Recording is continued, as long as the external signal

is provided. The maximum recording time is 30 s.

If a trigger condition is detected, the SIMEAS R-PMU starts recording.

The recording time is restarted by retriggering (trigger 2) during recording, thus the fault record
will be extended to a maximum of 30 s (see figure 7-6).

Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012



7

7.2 Fault Recorders

Trigger 1 Trigger 2
Channel A T w W
L) =
[ Prefault l&——————F+—» t
| Recording time |
| time | .
) < L
] | Recording time (restart) |
) |
] 1
I 1
A
Fault record Recording of fault record
-
t

Figure 7-6  Retriggering during recording

If a trigger event (trigger 3) occurs shortly after the end of a fault recording (fault record 1), the
prefault time of the second recording (fault record 2) overlaps with the first recording (see figure

7-7).
Trigger 1 Trigger 2 Trigger 3
Channel A ? q \| q
v >
| I Prefault Prefault ! !
| ;?mu ! Recording time | : ;iemaeu
| I
: Recording time (restart) | : J Recording time
1
| ] |
| | [
I v
Fault record T !/ Recording of fault record 1 Aj Recording of fault record 2
! v
Figure 7-7  Overlap of two fault recordings in the prefault time range
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7.2 Fault Recorders

7.21.2.1

Analog Signal Triggers

The TAR processes analog input signals (direct and alternating signals) in different ways:

Table 7-13  Options of analog signal triggering

Measured value Triggering
AC values Half-wave rms value
DC values Arithmetic mean of a nominal
cycle

The level and gradient trigger can also be applied to analog signals.

Retrigger blocking for analog signals

To avoid repeated triggering of the device due to limit value violations within the shortest time, a
retrigger blocking can be parameterized.

The retrigger blocking time for analog signals is started simultaneously with the recording time
and acts for each individual channel. If a limit value violation occurs again for the same channel
within the retrigger blocking time, this will not extend the fault record but only restart the channel-
specific retrigger blocking time (see figure 7-8). All other channels can start retriggering (see
figure 7-9). The retrigger blocking time can be activated separately for every analog input.

Note

If the retrigger blocking time is defined longer than the recording, time no trigger events are
recognized during this time.

Figure 7-8
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Trigger1 Trigger2

Channel A T \\| q

Fault record T Recording of fault record

Prefault ! | '

time I| : Recording time ]

Retrigger j———»
b1 | Retrigger blocking

|

|

|

|

| L oS
ocking time

| 9 time (restart)

i

Trigger 2 does not extend the recording time due to retrigger blocking
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7.2 Fault Recorders

Trigger 1

Channel A T ﬂ

' e—>

Prefault ‘ep————p
time 1 Recording time

—>»
| Retrigger blocking
time (channel A)

-V

Trigger2

i J

f———»!

: Recording time (restart)

[—>
| Retrigger blocking

|
|
|
|
|
|
|
Channel B :
|
|
|
|
|
: | time (channel B)

Fault record T Recording of fault record
|-
T —

t

Figure 7-9  Channel B can extend (retrigger) the fault record within the retrigger blocking time of channel A; retrigger
blocking is valid for the given channel only

7.2.1.2.1.1 Level Trigger (Min/Max)

Level triggers monitor the measured values for observance of parameterizable min/max limits.
Triggering is started, as soon as the measured value exceeds the parameterized threshold.
These triggers can be parameterized for all analog values and symmetrical components (see
table 7-11 and 7-12). The Min. level trigger cannot be selected for negative-sequence and zero-
sequence systems.

Hysteresis

If a measured value reaches exactly the limit value, this may lead to unwanted fault recordings
even with the smallest possible fluctuations. A hysteresis amounting to 2 % of the parameterized
nominal value of the corresponding channel is therefore applicable for all level trigger values.
If the level trigger value is set smaller than the given hysteresis, it will be set to 25 % of the
parameterized trigger value. After a limit value violation has occurred, the signal must leave the
hysteresis range first before another triggering is possible if the limit value is exceeded again
(see figure 7-10).

100% A Tri?ger Trigiger

R NVANN |
\ \

Hysteresis

A~

0% >

Figure 7-10 Functioning of the hysteresis for min and max level triggers
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7.2 Fault Recorders

7.2.1.2.1.2 Gradient Trigger (xdM/dt)

72122

The gradient of a signal is the level change per time. For the TAR the trigger condition for alter-
nating signals is met, when the difference of two half cycle rms values is higher than the param-
eterized threshold for a distance of two periods. For DDAUSs, the arithmetic means are compared
for a distance of two periods. A distinction is made between rising gradients (+dM/dt, i. e. positive
difference) and falling gradients (-dM/dt, i. e. negative difference).

They can be parameterized for all analog signals from tables 7-11 and 7-12 (not for symmetrical
components).

Binary Trigger

Status changes of the binary DAU inputs can be defined as trigger conditions. Thus, a record
can be started if a sensor changes to or leaves from the alarm state or for each state change.

The correspondence between physical and logical state change depends on the sensor type
(see table 7-14 and chapter 12.11.1).

Table 7-14  Sensor types

Sensor Logical Physical
state change state change
Make contact Change to alarm state Low — High
Change from alarm state High — Low
Break contact Change to alarm state High — Low
Change from alarm state Low — High

For the definition of high and low levels, refer to chapter 16.1.4.

Retrigger blocking for binary signals

The retrigger blocking can be activated separately for every binary input. It is used to suppress
repeated recordings in the event of fast successive binary signal changes while recording. The
corresponding binary trigger is disabled for the preset retrigger blocking time. If the same binary
input is retriggered within the retrigger blocking time, the retrigger blocking will be restarted for
this input. All other active channels can retrigger the TAR and thus extend the fault record.

1

Note

The retrigger blocking time can be defined longer than the recording time. In case of a wrong
configuration, this may unintentionally avoid recordings.
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7.2 Fault Recorders

7.2.1.2.3 Logical Trigger

A logical trigger can comprise two to eight single triggers combined by a logical AND.

A maximum of 8 logical triggers can be defined in a SIMEAS R-PMU. In a parameterization
dialog, logical triggers are named Pattern or Logical Group (see chapter 12.12.5).

Time window for logical triggers

The trigger conditions for a logical trigger do not have to be met simultaneously. It is sufficient if
they occur within the parameterized time window (time frame for logical trigger). The first trigger
starts the time frame for logical trigger. If all conditions of a logical trigger are met within this time
window, the recording will be started after this time has elapsed (see figure 7-11). The record is
provided with the trigger time stamp at the end of the time frame for the logical trigger.

Trigger condition 1 Trigger condition 2 Trigger condition 1
Channel A T W W N
| | -
«——— : T
' Time frame for logical ' ' Time frame for | t
trigger . logical trigger |
| Prefault time Recording time |
|
! |
! |
! |
Fault record T Recording of fault record
| =
t
Figure 7-11 Recording of a fault record when all conditions of a logical trigger are met during the time frame
o Note
l All channels used in a/an (active) logical trigger pattern are inactive as single triggers.
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7.2 Fault Recorders

7.21.2.4

7.2.1.2.5

Cross Trigger

If the cross trigger has been activated for the Transient Analog Recorder, recording by the
Transient Analog Recorder will be started as soon as the Transient Phasor Recorder has been
triggered. In this case, the prefault time corresponds to the recording time that has been
parameterized for the Transient Analog Recorder. An extension (retriggering) of the TAR fault
record can only be initiated by the Transient Analog Recorder and not by another cross trigger
of the Transient Phasor Recorder.

Manual Triggers

There are several options for triggering the Transient Analog Recorder manually. The duration
of the manually triggered fault record depends on the values parameterized under Manual
recording time and Prefault time. If a manual trigger is started, the SIMEAS R-PMU does not
send any network signal.

If a manual trigger starts a record, the record will be restarted if it is retriggered due to a
disturbance. Since the disturbance recording time is set independently of the manual trigger
recording time, this may change the total recording time.

Manual trigger on the control panel

Actuating the "Manual trigger" button on the control panel starts a fault recording.

Manual trigger via OSCOP P

7.21.2.6

74

Alternatively, the manual trigger can be started with the OSCOP P evaluation and
parameterization software. For detailed information on this topic, see the OSCOP P manual, the
chapter on Transmitting data.

External Trigger

With the Transient Analog Recorder, the fault record can be started externally via a binary input
at the central processing unit of the SIMEAS R-PMU. Recording is continued as long as the
external control signal is provided. The recording time is limited to a maximum of 30 s plus 1's
prefault time. If the external trigger is set, SIMEAS R-PMU sends no network trigger signal.

If an external trigger starts a fault record, the record will be restarted if it is retriggered due to a
disturbance. Since the disturbance recording time is different from the external trigger duration,
this may change the total recording time.
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7.2.1.2.7

7.2 Fault Recorders

Network Trigger

If several SIMEAS R-PMU are combined to form a local network (LAN), the triggered device can
use the network to send UDP broadcast telegrams to the other SIMEAS R-PMU devices and
start a TAR fault recording there. The subnet is defined via IP Address SIMEAS R-PMU and
Subnet Mask SIMEAS R-PMU, see chapter 12.7.2 and chapter 10.2.2.

You can set separately, whether the SIMEAS R-PMU is to send network trigger signals or to
evaluate incoming network trigger requests. If incoming network trigger requests are evaluated,
only the TAR is able to start a retrigger. Retriggering is not possible via a new network trigger. If
SIMEAS R-PMU receives a network trigger, the trigger time stamp indicates the receipt time of
the network trigger.

If SIMEAS R V2/3 devices are also used in the same network, the SIMEAS R-PMU can evaluate
a network trigger received from these devices and start its own record. The opposite case, i. e.,
that the SIMEAS R V2/3 device starts a fault record upon receipt of a trigger from a SIMEAS R-
PMU device, is only possible if both devices refer to the same time base.
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7.2 Fault Recorders

7.2.2

76

Transient Phasor Recorder (TPR)

The use of the Transient Phasor Recorder (TPR) enables the analysis of oscillations of electrical
characteristic values (e. g., fluctuations of the active and reactive power in power supply
systems). Possible applications are described in chapter 2, Applications, of this manual.

The TPR records the voltage and current curves, the derived values (e. g, active and reactive
power) of the fundamental component, binary signals and process values in cycles when a fault
occurs. For this purpose, the user defines trigger limits and recording times using the OSCOP P
parameterization software. The input signals are analyzed according to the preset trigger
conditions and recorded if the limit values are exceeded or not reached.

The essential difference to the Transient Analog Recorder is the cycle-based determination of
the measured and derived values, as well as a longer recording time. The fault record contains
the prefault time, the trigger time and the recorded fault. The trigger cause is also stored.

The following trigger functions can be parameterized for the Transient Phasor Recorder:
Level trigger Min/Max

Gradient trigger

Binary trigger

Cross trigger

Manual trigger

External trigger

0O 00000 0o

Network trigger

The fault records are stored on the mass storage device of the SIMEAS R-PMU. The maximum
memory space on the storage device for storing the fault records is defined in the parameteri-
zation. Once 90 % of the parameterized memory capacity have been reached, the oldest
recordings will be deleted, thus ensuring that the occupancy level is no more than 80 %. The size
of the mass storage device ensures that up to several hundred fault records can be stored
depending on the configuration.
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7.2 Fault Recorders

7.2.2.1 Recording Channels

A fault record that has been recorded by the Transient Phasor Recorder contains signal tracks
for AC values, phase angles, symmetrical components, active and reactive power, frequencies,
process, binary signals, and quality tracks. Because of a parameterizable recording interval, the
frequency and the phasor are recorded every 1 to 5 nominal cycles for AC values. The phasors
are then used to calculate the AC and the derived values. The recorded phasors, rms values,
triggers and derived values are determined based on the fundamental component of the signal
only.

The same recording interval of 1 to 5 nominal cycles is used for process values, however, a
mean value is calculated over the complete recording interval.

Note

e

As the Transient Analog Recorder uses the fundamental component of the measured signal
to record total rms values, the Transient Phasor Recorder can display a lower fundamental
component rms value for current and voltage in the event of signals with a high harmonic
component.

Analogously to the Transient Analog Recorder, the binary changes are recorded with a
resolution of 1 kHz and a maximum of 250 signal changes per second and DAU.

All channels of the active DAUs are always recorded, even if there is no limit value violation for
the channel.

Tables 7-15 and 7-16 give an overview of the recorded values of the DAUSs.
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Table 7-15  Recorded values of the VCDAU, VDAU and CDAU depending on the input
connection
VCDAU VDAU CDAU
Star Vi1 Voo, Vi3 Yy Vi1 Yo Yoz Vg bl liag Ing
connection PL1-1> PL2-1 PL3-1: PyN PL1-1> PrLo-1> Pr3-1: Pna [PL1-1> PL2o-10 PL3-1> PNa
Vi, Vo, Vg Vi Voog, Voo l15 121, o1
P11, P2-1> Po-1 D115 P2-15 Po-1 P11, P2-1> Po-1
f4 f, fy
{Ps1, Qg1 Py, Qq}
Il lis Iy V12 V20, Vi3 Vng 100 100, 130, Ing
PL1-2: PLo-2: P32 PN PL1-2) PL2-2) Pr3-2: PNg  PL1-2> Pro-2> Pr3-2: Png
l4, 12, lg Vi.2: Vo, Vo2 l1.2, 122, lo2
P12, P2.2, Po-2 P1.2: P2-2: Po-2 P12, P2.2: Po-2
fa f f
Ps, Qs, Ps, Q4 {Ps2, Qsp, Pg, Qg}
B4 to Byg B4 to Byg B4 to Byg
Delta V12, Vios Visr, Yy V1215 Vioz1 Yig14: Vg s s iaan Iy
connection

Pr1-1> PrL2-1> PL3-15 Py4
Vi, Va, Vo
P11, P2-1> Po-1
4

IR
Pr1-2) PrL2-2> Pr3-2: P1g
|1, |2, IO
P12, P22, Po-2
fy
Ps, Qs Py, Qq

Pr1-1> PrL2-1> PL3-15 P4
Vi Voo, Vog

D115 P2-15 Po-1
fs

V122 Y1232, V310, Vg
Pr1-2) PrL2-2> PrL3-2: Pg
Vi Voo, Voo

P1-2: P2-2; Po-2
fy

Pr1-1> PrLo-1> PrL3-1: P4
1415 12.1 lo-1

P11, P2-1> Po-1
s

{Ps1, Qg1 Py, Qq}

12 o2 iz ls
PrL1-2: Pro-2: PrL3-2: Pg
l1.2, 122, lo2
P12, P22, Gp-2
f
{Ps2, Qs2, Pg, Qg}
B4 to Byg
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Table 7-15  Recorded values of the VCDAU, VDAU and CDAU depending on the input
connection (Forts.)

VCDAU VDAU CDAU
Monophase Vi1 Vo Vis Vig Vi1 V2 Vi3 Vg It bios bz lig
Pr1-15 PL2-1> PL3-1> PLa1 PL1s Lo Pr3> PLa DL1s P2 Pr3> Pra
i 4 4

{P1, Po, P3, Pg}
{Qq, Qp, Q3. Q4}

b lio g lig Vis, Vie V7. Vig s lieli7,lig
PrL1-2> PLo-2: PL3-2: Pra-2 PLs: PLe: PL7: PLg PLs: Pre: PL7: PLg
f fa fa
P,, P, Ps, P, {Ps. Pg, Py, Pg}
Qq, Qp, Q3, Q4 {Qs, Q5. Q7. Qg}
B4 to Byg B4 to Byg B, toByg

Note: Recorded values in {...} are applicable for coupled CDAUSs. The current inputs of the
CDAU are coupled to a voltage group, e. g., a VDAU or VCDAU, for power measurement.

Table 7-16  Recorded values of the DDAU and BDAU

DDAU BDAU
D4, Dy, D3, Dy
Ds, Dg, D7, Dg
B4 to Byg B4 to By,

Quality tracks

Status information is evaluated with the OSCOP P evaluation and parameterization software and
displayed in the form of a diagram with eight tracks under the designation "Quality tracks". The
meaning of this status information is described in chapter 7.2.1.1.
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7.2.2.2 Trigger Functions

80

Several trigger limits and recording times can be parameterized for the Transient Phasor
Recorder. The input signals are analyzed according to the trigger conditions and start the fault
recording if the trigger condition is met. The duration of the fault record depends on the

parameterized recording times and can be extended (retriggered) up to the maximum recording
time by a repeated limit value violation. The recording time is 900 s per TPR fault record (50 Hz

nominal frequency) and 750 s (60 Hz nominal frequency) plus prefault time.

Please see tables 7-17 and 7-18 below for the values to be triggered to by the Transient Phasor

Recorder depending on the acquisition modules.

Table 7-17  Trigger values of the VCDAU, VDAU and CDAU depending on the input
connection (dt is the filter time for the TPR)

VCDAU

VDAU

CDAU

Star Vig, Yo, Vg Yy
connection dV, (/dt, dV, /dt
dV, g/dt, dV,/dt

V4, Vs, Vo
fy, df,/dt

gl lis Iy
dl, ,/dt, dl, ,/dt
dl, /dt, dly/dt

14, 1, o

Ps, Qs, Py, Q4

dPy/dt, dQy/dt

dP,/dt, dQ,/dt
BitoByg

Vig4: Vio1s Vs, Vg
AV 4_q/dt, dV, ,./dt
AV 5.4/dlt, dVy4/clt

V4. Vo, Voo
f,, df/dt

V12 V22 Vis2 Vs
AV, 4/dt, AV, 5. H/dt
AV 5./dt, dVyg/dt

Vi Vo2, Voo
f,, df,/dt

g o s Ing
dl 44/dlt, dl5_q/dt
dl .4/dt, dly/dt

1445 124, lo-1

{Ps1, Qzq, Py, Qu}
{dPy/dt, dQy (/dt}
{dP,/dt, dQ,/dt}

g2 o2 300 Ing
dl 4./, dl 5 o/t
dl, 5.5/dt, dlyg/dt

1122, 12.2, lo-2

{Px2, Q5. Pg, Qg}
{dPy,/dt, dQ,/dt}
{dPg/dt, dQg/dt}
B, toByg
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Table 7-17  Trigger values of the VCDAU, VDAU and CDAU depending on the input
connection (Forts.)(dt is the filter time for the TPR)
VCDAU VDAU CDAU
Delta Vi12: Vio3 Vi31, Yy Vita Moz Yz Vg | e o liagn g
connection

AV, 1/, dV, pa/dt
AV, 5/dlt, dV,/dt
V1, Vo, Vg
£, df /dt

Ly liolisls
dl, ,/dt, dl, ,/dt
dl, 4/dt, dl/dt

I1, I2, IO

Py, Qyz, Py, Q4

dPy/dt, dQy/dt

dP,4/dt, dQ,/dt
B4 to Byg

dV) 1p.4/dt, AV 55 4/dt
AV g1_4/dlt, AV,/dt
Vi1 Va1, Voo
f,, df /dt

V122, V1232, V310, Vg
dV) 1p./dt, AV 55 5/dt
AV 5./, dVg/dt
V2 Vo Voo
f,, df,/dt

dl_1.4/dt, dl, , 4/t
dl 5.4/dt, dl,/dt

415 12.9, lo-1

{Ps1, Qg1 Py, Qq}
{dPy/dt, dQy/dt)
{dP,/dt, dQ,/dt}

12 0.0, L3 g
dl, 1.p/dt, dl, 5 p/dt
dl, 5.5/, dlg/dt

ly2, 2.0, lp-2

{Px2, Qz2. Pg, Qg}
{dPy,/dt, dQy/dt)
{dPg/dt, dQg/dt}
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Table 7-17  Trigger values of the VCDAU, VDAU and CDAU depending on the input
connection (Forts.)(dt is the filter time for the TPR)
VCDAU VDAU CDAU
Monophase | V|4, V|5 V3, Vi4 Vi Voo Vi Vg Il lia g

dV, 4/dt, dV, H/dt
dV, 4/dt, dV, 4/dt
f,, dfy/dt

g lio s lig
dl, ,/dt, dl, ,/dt
dl, /dt, di, 4/t

P4, Py, P3, Py
dP./dt, dP,/dt
dP,/dt, dP,/dt
Q4, Qy, Q3, Q4
dQy/dt, dQ,/dt
dQy/dt, dQ,/dt
BitoByg

dV, 4/dt, dV, H/dt
dV, /dt, dV, 4/dt
f,, dfy/dt

Vis Vie: V7. Visg
dV, ¢/dt, dV, g/dt
dV, /dt, dV, g/dt

f,, df,/dt

B toByg

dly 4/dt, dl y/dt
dly /dt, dl 4/dt

{P1, P2, P3, Py}
{dP,/dt, dP/dt}
{dP/dt, dP,/dt)
{Qq, Qp, Qz, Qu}
{dQ,/dt, dQ,/dt}
{dQy/dt, dQ/dt}

sl li7. 8
dl, s/dt, d, g/dt
dl, /dt, di, g/dt

{Ps, Pg, P7, Pg}

{dPg/dt, dPg/dt)

{dP-/dt, dPg/dt}

{Qs, Q6. Q7. Qg}

{dQy/dt, dQy/dt}

{dQ,/dt, dQg/dt}
B toByg

Note: Recorded values in {...} are applicable for coupled CDAUs. The current inputs of the
CDAU are coupled to a voltage group, e. g., a VDAU or VCDAU, for power measurement.
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Table 7-18  Trigger values of the DAUs for acquiring process and binary signals
(dt is the filter time for the TPR)

DDAU BDAU

D1, D2, D3, D4
dD,/dt, dD/dt
dDa/dt, dD/dt

Ds, Dg, Dy, Dg
dDs/dt, dDg/dt

dD-/dt, dDg/dt

Prefault time

The measured values are recorded continuously and stored in a ring buffer with a capacity of up
to 30 s. If a fault occurs, the prefault time of the trigger event is put at the beginning of the record
(see figure 7-12).

Trigger
Channel A T

| Y .
la— ! ‘
| |
| Prefauttime jgq— pl
] | Recording time :
: ]
I |
I |
I I

Fault record T l/ Recording of fault record
| -
t

Figure 7-12 Composition of the fault record of prefault time, trigger and recording time

Recording time

The maximum recording time depends on the parameterized nominal frequency and is equal for
all trigger causes of the Transient Phasor Recorder.

Table 7-19  Recording times of the Transient Phasor Recorder

Parameterized nominal frequency 50 Hz 60 Hz
Maximum prefault time 30s 25s
Maximum recording time 900 s 750 s

The recording time for manual triggers can be adjusted separately. For external triggers, the
recording time cannot be parameterized. Recording is continued as long as the external control
signal is provided.
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If a trigger condition is detected, the SIMEAS R-PMU starts recording.

The recording time is restarted by retriggering (trigger 2) during recording, thus the fault record
is extended (see figure 7-13).

Trigger 1 Trigger 2
Channel A T w q

7T =
T < » t
| Pn_efault Recording time |
| time I .
| < L
1 | Recording time (restart) |
] |
| 1
| |

Fault record T Recording of fault record
i -
t

Figure 7-13 Retriggering during recording

If a trigger event (trigger 3) occurs shortly after the end of a fault recording (fault record 1), the
prefault time of the second recording (fault record 2) overlaps with the first recording (see figure
7-14).

Trigger 1 Trigger 2 Trigger 3
Channel A T \\\1 \| \1
T >
I :<—> <> t
Prefault Recording time | | Prefault
: time 9 | time
: Recording time (restart) | | I Recording time |
1 |
! o I
! LI
! |
Fault record T ’/ Recording of fault record 1 /p Recording of faultrecord 2

i

Figure 7-14 Overlap of two fault recordings in the prefault time range

7.22.2.1

84

Analog Signal Triggers

The Transient Phasor Recorder provides several options for triggering to analog input signals.

Table 7-20  Options of analog signal triggering

Measured value Triggering
AC values rms value of one period
DC values Arithmetic mean over the complete
recording interval

The level and gradient trigger can also be applied to analog signals.
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Retrigger blocking for analog signals

To avoid repeated triggering of the device due to limit value violations within the shortest time, a
retrigger blocking can be parameterized.

The retrigger blocking is started simultaneously with the recording time and acts for each
individual channel. If a limit value violation occurs again for the same channel within the retrigger
blocking time, this will not extend the fault record but only restart the channel-specific retrigger
blocking time (see figure 7-15). All other channels can start retriggering (see figure 7-16). The
retrigger blocking can be activated separately for every analog input.

o Note

l If the retrigger blocking time is defined longer than the recording time, no trigger events are
recognized during this time.

Trigger1 Trigger2

Channel A T \1 \q

i

Prefault | | '

time : : Recording time |

I
|
|
: Retrigger :—>
|

blocking timelz Retrigger blocking

time (restart)

Fault record T Recording of fault record

i

Figure 7-15 Trigger 2 does not extend the recording time due to retrigger blocking

Trigger 1

Channel A T ﬂ

i

—>
Prefault g——
time | Recording time
l—»

| Retrigger blocking
time (channel A)

|

I

|

I

I

| i
| Trigger2

Channel B T : \|

|

|

I

|

I

I

I

i J

I
f————»!

: Recording time (restart)

[
| Retrigger blocking
| time (channel B)

Fault record T Recording of fault record

al

Figure 7-16 Channel B can extend (retrigger) the fault record within the retrigger blocking time of channel A; retrigger
blocking is valid for the given channel only
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7.2.2.2.1.1 Level Trigger (Min/Max)

Level triggers monitor the measured values for observance of min/max limits. Triggering is
started, as soon as the measured value exceeds the parameterized permissible range. The level
trigger can be parameterized for all analog and calculated values, as well as for symmetrical
components from Table 7-18. The Min. level trigger cannot be selected for negative-sequence
and zero-sequence systems.

Hysteresis

If a measured value reaches exactly the limit value, this may lead to unwanted fault recordings
even with the smallest possible fluctuations. A hysteresis amounting to 2 % (at frequencies
0.2 %) of the parameterized nominal value of the corresponding channel is therefore applicable
for all level trigger values.

If the level trigger value is set smaller than the given hysteresis, it will be set to 25 % of the
parameterized trigger value. After a limit value violation has occurred, the signal must leave the
hysteresis range first before another triggering is possible if the limit value is exceeded again
(see figure 7-17).

100 % A Tri?ger Tri?ger

IR 2 NVAT

\

Hysteresis
A~
0 % -
t
Figure 7-17 Functioning of the hysteresis for min and max level triggers
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7.2.2.2.1.2 Gradient Trigger (xdM/dt)

Filter time

A signal gradient describes the level changes within a set time. For the TPR, gradient trigger con-
ditions for alternating signals are met, if the difference of two rms values of the basic oscillation
averaged for t,, is higher than the parameterized threshold. For DDAUSs, the arithmetic means
with the distance of the filter time are compared. The averaging time t,, is equivalent to the
parameterized recording rate of 1 to 5 nominal cycles.

There are two different types of gradients: Rising gradient (+dM/dt, i. e. positive difference) and
falling gradient (-dM/dt, i. e. negative difference). Gradient triggers may be set for the signals
listed in the tables 7-17 and 7-18 (not for symmetrical components). In order to avoid unre-
quested recordings due to short term signal oscillations, the filter time can be set so high that
only signal gradients of a certain level generate a trigger. Figure 7-18 shows a typical measuring
signal.

dt is the filter time, t, the averaging time.

< dt p|

AV

Figure 7-18 Effect of the gradient trigger

The filter time is indicated in seconds and defines the reference time of the gradient trigger. The
duration of the filter time should be adapted to the recording rate.

The figures 7-19 to 7-21 show the functioning of the filter time for a signal that is normalized to
the nominal frequency.

e

Note

The longer the selected recording rate, the more signal peaks are no longer detected.

The signal peaks are filtered out during a long recording rate (see Figure 7-21). To ensure that
the trigger event is clearly recorded despite the signal change, the filter time must be
parameterized accordingly low.
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Recording rate= 1 nominal cycle
Trigger

f A ¢

Trigger threshold,
gradient trigger

} |
t [nominal cycles]

13 fa |7
———m————————————— -
1 1 1 ] I l 'l 1 1 1 1 1
' T T T l T L] T T T T
- —>)
5 nominal cycles Filter time 5 nominal cycles

[ J Recorded value

—— Actual signal

Figure 7-19 Triggering with recording rate = 1 nominal cycle

Recording rate= 3 nominal cycles

fA

Trigger

113 f,

Trigger threshold,
gradient trigger

5 nominal cycles Filter time
15 nominal cycles

[ J Recorded value

—— Actual signal

Figure 7-20 Triggering with recording rate = 3 nominal cycles

t [nominal cycles]
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Recording rate= 5 nominal cycles

fA
Trigger
fo T
Trigger threshold,
gradient trigger
173 f c T T o e -
|
i : i : : : : : ; ——
[y < - t [nominal cycles]

Filter time
30 nominal cycles

5 nominal cycles

[ J Recorded value

—— Actual signal

Figure 7-21 Triggering with recording rate = 5 nominal cycles

7.2.2.2.2 Binary Trigger

Status changes of the binary DAU inputs can be defined as trigger conditions. Thus, a record
can be started, if a sensor changes to or leaves from the alarm state or for each state change.

The correspondence between physical and logical state change depends on the sensor type
(see table 7-14 and chapter 12.11.1).

Table 7-21  Sensor types
Sensor Logical Physical
state change state change
Make contact Change to alarm state Low — High
Change from alarm state High — Low
Break contact Change to alarm state High — Low
Change from alarm state Low — High

For the definition of high and low levels, refer to chapter 16.1.5.

Retrigger blocking for binary signals

The retrigger blocking can be activated separately for every binary input. It is used to suppress
repeated recordings in the event of fast successive binary signal changes while recording. The
corresponding binary trigger is disabled for the preset retrigger blocking time. If the same binary
input is retriggered within the retrigger blocking time, the retrigger blocking will be restarted for
this input. All other active channels can retrigger the TPR and thus extend the fault record.
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Note

The retrigger blocking time can be defined longer than the recording time to avoid unwanted
recording in the event of a wrong configuration.

7.2.2.2.3

72224

Cross Trigger

If the cross trigger has been activated for the Transient Phasor Recorder, recording by the
Transient Phasor Recorder will be started as soon as the Transient Analog Recorder has been
triggered. In this case, the prefault time corresponds to the recording time that has been
parameterized for the Transient Phasor Recorder. An extension (retriggering) of the TPR fault
record can only be initiated by the Transient Phasor Recorder and not by another cross trigger
of the Transient Analog Recorder.

Manual Triggers

There are several options for triggering the Transient Phasor Recorder manually. The duration
of the manually triggered fault record depends on the values parameterized under Manual
recording time and Prefault time. If a manual trigger is started, the SIMEAS R-PMU does not
send any network signal.

If a manual trigger starts a record, the record will be restarted if it is retriggered due to a
disturbance. Since the disturbance recording time is set independently of the manual trigger
recording time, this may change the total recording time.

Manual trigger on the control panel

Actuating the "Manual trigger" button on the control panel starts a fault recording.

Manual trigger via OSCOP P

7.22.25

90

Alternatively, the manual trigger can be started with OSCOP P. For detailed information on this
topic, see the OSCOP P manual, the chapter on Transmitting data.

External Trigger

For the Transient Phasor Recorder, the fault record can be started externally via a binary input
at the central processing unit of the SIMEAS R-PMU. Recording is continued as long as the
external control signal is provided. The recording time is limited to a maximum of 15 min plus
30 s prefault time at 50 Hz or 12.5 min plus 25 s prefault time at 60 Hz. If the external trigger is
set, SIMEAS R-PMU sends no network trigger signal.

If an external trigger starts a record, the record will be restarted if it is retriggered due to a
disturbance Since the disturbance recording time is derived differently than the external trigger
recording time, this may change the total recording time.
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7.2 Fault Recorders

Network Trigger

If several SIMEAS R-PMU are combined to form a local network (LAN), the triggered device can
use the network to send UDP broadcast telegrams to the other SIMEAS R-PMU devices and
start a TAR fault recording there. The subnet is defined via IP Address SIMEAS R-PMU and
Subnet Mask SIMEAS R-PMU, see chapter 12.7.2 and chapter 10.2.2.

You can set separately, whether the SIMEAS R-PMU is to send network trigger signals or to
evaluate incoming network trigger requests. If incoming network trigger requests are evaluated,
only the TAR is able to start a retrigger. Retriggering is not possible via a new network trigger. If
SIMEAS R-PMU receives a network trigger, the trigger time stamp indicates the receipt time of
the network trigger.

If SIMEAS R V2/3 devices are also used in the same network, the SIMEAS R-PMU can evaluate
a network trigger received from these devices and start its own record. The opposite case, i. e.,
that the SIMEAS R V2/3 device starts a fault record upon receipt of a trigger from a SIMEAS R-
PMU device, is only possible if both devices refer to the same time base.
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7.3 Continuous Recorder

The SIMEAS R-PMU features six continuous recorders: 5 Continuous Recorders (CR) and the
Event Recorder (ER). Continuous Recorders are used for data acquisition of the analog values
over longer periods of time, in order to be able to perform long-term analyses of the system
behaviour. The Event Recorder records the state changes of binary signals. Table 7-22 provides
an exact overview of the available recorders.

Table 7-22  Continuous recorder overview

Designation Recorded values Recording interval
(to be
parameterized)
Continuous Phasor Recorder Phasors, frequencies Cycle time:
(CPR) 1 sto 10 min
Continuous Frequency Recorder | Frequencies Averaging time:
(CFR) Arithmetic mean value 1 sto 10 min

Continuous RMS-value Recorder |rms values (V, I)

(CRR) Arithmetic mean value

Continuous Power Recorder Active and reactive powers

(CQR) Arithmetic mean value

Continuous DC Recorder Process signals

(CDR) Arithmetic mean value

Event Recorder Binary signals Event-controlled
(ER)

The individual recorders use different methods of data acquisition:

Q The CPR records the values as instantaneous values at the end of the parameterized
recording interval.

Q The CFR, CRR, CQR and CDR recorders calculate the arithmetic mean of the cycle-based
measured values using the averaging interval (see figure 7-22).

Averaging interval Averaging interval Averaging interval

. lr
Signal

|

]

[}

| Arithmetic mean Arithmetic mean
/\ i/ value value

Arithmetic mean
value

-—---JR---—/

-
t

Figure 7-22 Calculating the arithmetic mean at the end of each averaging interval for CFR, CRR, CQR and CDR
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0 The CDR calculates the arithmetic mean using the averaging time.

Q The Event Recorder collects the data records in an event-controlled manner, independent of
any recording time.

The values recorded by the CPR, CFR, CRR and CQR continuous recorders are determined on
the basis of the measured cycle. This also applies to frequency measured values, however,
these values are not determined for each channel but for all VCDAUs, VDAUs and CDAUs
groups. The frequency of the signal with the best signal quality (THD: total harmonic distortion)
within the measured value group is used for this purpose.

Every continuous recorder can be activated separately. The memory space is organized as a
ring buffer and when the parameterized maximum size is reached, the oldest records are auto-
matically overwritten.

Note

e

Records must be transferred cyclically to OSCOP P to avoid loss of continuous recorder
data. For more information, refer to the OSCOP P manual.

Note

e

The required memory space depends on how the DAU has been equipped. After the DAU
parameters of the device have been changed, the data of all recorders will be deleted by the
SIMEAS R-PMU. This is why the data must be backed up before changing the DAU
configuration or the recorder sizes.

The continuous recorders have a parameterizable recording interval (cycle time or averaging
time). The collected data of the recorder is continuously transmitted from the DAUs to the CPU
and buffered in the cache. The contents of the cache memory are written in the flash memory
every 10 minutes.

If the operator switches the device OFF before 10 minutes have elapsed or the external power
supply malfunctions, the data that is not yet in the flash memory will be lost.

o Note

l A battery-buffered power supply unit that can be optionally delivered ensures a safe data
backup even in case of a power supply failure.

Quality tracks

Status information is evaluated with the OSCOP P evaluation and parameterization software and
presented in the form of a diagram with eight tracks under the designation "Quality tracks". The
meaning of this status information is described in chapter 7.2.1.1. The quality tracks can be

recorded with all long-term recorders that are described in the following chapters 7.3.1 and 7.3.5.
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7.3 Continuous Recorder

7.3.1  Continuous Phasor Recorder (CPR)

The continuous recorder for complex phasors — Continuous Phasor Recorder (CPR) — stores the
frequency and the complex phasors of currents and voltages of the fundamental component as
an instantaneous value at the end of the parameterized cycle time. No averaging is performed.

Configuration example: measurement every second

A Signal
Save W Save
~N ~N 1 ~N ~N
// \ // \ / N\ // \ // \
oy L L,
N N o o N
/ / / / /
Measurement | | periods not measured (49 at50 Hz) . | Measurement
t=0 t=1s
A signal Configuration example: measurement every 10th second
Save Save Save
2 >@\ 2 @\
/ SN / /SN
\ ;) \ ;) R
\ \ \ \ v
\ //\ ] \ //\ ] t
\_ \_ \_ N
‘Measurement P_ef_icjcis_rthm%a_sy[%d, ‘Measurement P?[iQQSLDQtID%%SPEQd,, Measurement

4
(499 at 50 Hz) t=20s

, (499at50 Hz)

t=0 t=10

Figure 7-23 Principle of storing the instantaneous values with the CPR

The phasors are used to calculate the derived values for the corresponding recording time with
OSCOP P.

Table 7-23  CPR - summary of technical data

Recording time Continuously
Cycle time 1s,2s5,5s,10s,30s,60s,120s, 240 s, 300 s, 360 s,
480 s, 600 s
Usable DAUs VCDAU, VDAU, CDAU
Recorded values Phasors, frequencies, powers, symmetrical components
o Note
l Only one frequency per measured value group of a DAU is stored even if monophase has

been configured.
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7.3 Continuous Recorder

Table 7-24  Recorded values of the CPR
VCDAU VDAU CDAU
Star Vi1 V2. Vi Vy Vit Yo Vs Yng | g o liage Ing
connection PL1-1> PrLo-1) Pr3-1: Pyn | PL1-15 PrL2-1> PL3-1: PNa | PL1-1> PL2-10 PL3-1> P4
Vi, V2, Vo Vi1, Va1, Voq 1415 124, lo-1
P1-1: P2-1, Po-1 P1-1> P21, Po-1 P11 P2-1, Po-1
fy fy fy
{Ps1, Qg1, Py, Qg}
Igs lion L I Vo Voo Vg0 Vg | li12 o liso Ing
PL1-2> PrLo-2) Pr32: PN | PL1-2) Pro-2: Pr3-2> Pns | PL1-20 PL2-2> PL3-2) PNg
l4, 12, 1 V1.2 Vo, Vo2 l12, 122, lo-2
P1-2: P22, Po-2 P1-2: P2-2: Po-2 P1-2: P22 Po-2
fa fa fa
Ps, Qs, Py, Q4 {Ps2, Qs Pg, Qg}
Delta Vi1 Vios Vi Vg Mo Miogs Vigen Y | Db o g Iy
connection PrL1-1> PrLo-1 PL3-1: Pyg PL1-1> PrL2-1> PL3-1- P4 PrL1-1> PrLo-1> PL3-1- P4
2 Vi, Voog, Voo 1124, 1221, lo-1
P1-1: P2-1, Po-1 P1-1> P2-1: Po-1 P11 P2-1: Po-1
4 f4 fs
{Ps1, Qg1, Py, Qg}
NI P Vi12.2: V1232, Viz12: Vg | lig2 loo liao I
PrL1-2: Pro-2: Pr3-2: Pig PL1-2: Pro-2) Pr3-2: Pg PL1-2: PL2-2) PrL3-2: Pg
l4, 12, 1 V1.2 Vo2, Vo2 l1.2, 122, lo-2
P1-2: P22, Po-2 P1-2: P2-2: Po-2 P1-20 P22, Po-2
f fa fa
Ps, Qs, Py, Q4 {Ps2, Qs2. Pg, Qg}
Monophase Vi Vo Vi3 Vg Vi Vo Vg Vg URE T3 1
PL1-1> PL2-1 PL3-1 PL4-1 PrL1, PL2s Pr3: PLa QL1 PL2s Pr3: PLa
f4 fs fs
{P4, P2, P3, Py}
{Qq, Qp, Q3, Q4}
bt lio Lz lig Vis, Vi V7. Vig s ligli7 g
PL1-2> PL2-2) PL3-2: Pra-2 Qs> PrLe: PL7 PLs PLs5: PrLe: PL7 PLs
fa fa fa
P, Py Ps P, {Ps, Pg, P7, Pg}
Q, Q,, Q;, Q, {Qs, Qg Q7, Qg}

This Table 7-24 provides an exact overview of the values recorded by the DAUs depending on
the input connection.
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7.3 Continuous Recorder

96

The cycle time for the Continuous Phasor Recorder can be set separately. The following
equation is used to calculate the maximum recording time until the oldest data record will be

overwritten:
R-M
tmax = D
where:
thax = maximum recording time in days
R = cycle time in seconds
M = parameterized memory space in megabytes (MByte)
D = number of active VCDAUs, VDAUs and CDAUs
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7.3 Continuous Recorder

7.3.2  Continuous Mean Value Recorder for Frequencies (CFR)

The continuous mean value recorder for frequencies — Continuous Frequency Recorder (CFR)
—is a mean value recorder and stores the arithmetic mean of the frequencies of the fundamental
component for every recording interval. The mean value is always calculated over the complete
recording interval.

Table 7-25  CFR - summary of technical data

Recording time Continuously
Averaging times 1s,2s,5s,10s,30s,60s,120s, 240 s, 300 s, 360 s,
480s,600 s
Usable DAUs VCDAU, VDAU, CDAU
Recorded values Frequencies
o Note
l Only one frequency mean value per measured value group of a DAU is stored if monophase

has been configured.

Table 7-26 provides an exact overview of the values recorded by the DAUs depending on the
input connection.

Table 7-26  Recorded values of the CFR

VCDAU VDAU CDAU
Star connection f, f, i
h fz )
Delta connection 4 f, f,
h h h
Monophase f1 ?1 ﬁ
" h h

The maximum recording time can be calculated using the following equation:

R-M 1
thax = D -0.607 MByte
where:
thax = maximum recording time in days
R = averaging time in seconds
M = parameterized memory space in megabytes (MByte)
D = number of active VCDAUs, VDAUs and CDAUs
Digital Fault Recorder, SIMEAS R-PMU, Manual 97

E50417-H1076-C360-A5, Release 10.2012



7

7.3 Continuous Recorder

7.3.3

98

Continuous Mean Value Recorder for RMS-values (CRR)

The continuous mean value recorder for rms values — Continuous RMS-value Recorder (CRR) —
stores the arithmetic mean of the fundamental component rms values of currents, voltages and
symmetrical components for every recording interval. The mean value is always calculated over
the complete averaging time.

Table 7-27  CRR — summary of technical data

Recording time Continuously

1s,2s,5s,10s,30s,60s,120s,240s, 300s, 360 s,
480,600 s

Averaging times

Usable DAUs VCDAU, VDAU, CDAU

Fundamental component rms values, symmetrical
components

Recorded values

Table 7-28 provides an exact overview of the values recorded by the DAUs depending on the
input connection.

Table 7-28  Recorded values of the CRR

VCDAU

VDAU

CDAU

Star connection

Vg1 Vg Vis1s Vg

IL1-15 i2-1s 10 Ing

V1, V2, VO V’]_']! V2_1v VO-1 I'|—1’ |2-1’ |0-1
IL1’_IL2_’ ||__3, IN VL’]_& VL2;25 V|__3-21 VN8 IL1-2_’ |L2:2’ |L§-2’ IN8
I, 12, Ig Vi2 Voo, Voo 112, 12.2: lo-2

Delta connection

Vit Vigs, Visrs Vg

V2.1 Vizs1 Vise1, Va

L1152, a1 g

1o 12, Iss s

Vis Vie Viz. Vis

Vi, Vs, Vi1, Voq l14, 124
I 2 I g, Virz Vs Vizia Ve | iz 22 2 1s
|1, |2, IO V1_21 V2.21 VO-2 |1-2’ |2-2’ IO-2
Monophase Vi1 Vo Vis Vig Vi1, Vig Vi3 Vig I 1: Ios I3 Iig

AT RAT

The maximum recording time can be calculated using the following equation:

R-M 1
thax = D -0.178 MByte
where:
thax = maximum recording time in days
R = averaging time in seconds
M = parameterized memory space in megabytes (MByte)
D = number of active VCDAUs, VDAUs and CDAUs
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7.3.4 Continuous Mean Value Recorder for Active and Reactive Power

(CQR)

The continuous mean value recorder for active and reactive powers — Continuous Power

7.3 Continuous Recorder

Recorder (CQR) — stores the arithmetic mean of the active and reactive powers calculated from
the fundamental components for every recording interval. The mean value is always calculated
over the complete averaging time.

Table 7-29  CQR — summary

of technical data

Recording time

Continuously

Averaging intervals

300s, 360 s, 480 s, 600 s

1s5,2s5,5s,10s,30s,60s, 120 s, 240 s,

Usable DAUs

VCDAU, coupled CDAU

Recorded values

Active powers, reactive powers

Table 7-30 provides an exact overview of the values recorded by the DAUs depending on the

input connection.

Table 7-30  Recorded values of the CQR

VCDAU Coupled CDAU*
Star connection Psq, Qsq, Py, Q4
Py, Qg Py, Oy P2, Qsy. Py, Qg
Delta connection Psq, Qsq, Py, Q4
Py, Qg Py, O P2, Qsa. Py, Qg
Monophase E1,E2, Eg,, E;
Q4, Qy, Q3, Q4
P1. P2 Pa Py Ps: P, P7. Py
Qy, Qy, Qj, Q4 Qs, Qs Q7, Qg

* Coupled CDAU: The current inputs of the CDAU are coupled to a voltage group, e. g., a VDAU or
VCDAU, for power measurement. For detailed information, please refer to the "Parameterization"

chapter.

Note

e

For power measurement with a CDAU, all channels 1 to 8 are coupled with the 1st voltage

group (channels 1 to 4) of a VCDAU or VDAU. Since the CDAU only measures phase-to-
phase currents, the connection type of the coupled voltage group that has been
parameterized for the VDAU or VCDAU is used for calculating the powers. If star or delta

connection have been configured, the total powers of the first three channels of each group

are determined.
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7.3 Continuous Recorder

The maximum recording time can be calculated using the following equation:

(- R-M
max ~ (A-2,31 +B-4,61 +C-9,23)MByte

where:

thax = maximum recording time in days

R = averaging time in seconds

M = parameterized memory space in megabytes (MByte)

A = number of VCDAUSs activated in the device with star/delta parameterization

B = number of VCDAUSs activated in the device with monophase parameterization plus the

coupled CDAUs with star/delta parameterization
= number of CDAUSs activated in the device with monophase parameterization

@)
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7.3.5

7.3 Continuous Recorder

Continuous Mean Value Recorder for Process Values (CDR)

The continuous mean value recorder for process values — Continuous DC Recorder (CDR) —is
a mean value recorder and stores the arithmetic mean of the process values for every recording
interval. The mean value is always calculated over the complete averaging time.

Table 7-31  CDR — summary of technical data

Recording time Continuously

Averaging intervals 1s,2s,5s,10s,30s,60s,120s, 240,300 s, 360 s,
480,600 s

Usable DAUs DDAU

Recorded values Process values

The maximum recording time can be calculated using the following equation:

R-M 1
tax = D -0.276 MByte
where:
thax = maximum recording time in days
R = averaging time in seconds
M = parameterized memory space in megabytes (MByte)
D = number of DDAUSs activated in the device
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7.4 Event Recorder

7.4

102

Event Recorder

The Event Recorder (ER) records the state changes of binary signals. The binary signals are
sampled with a resolution of 1 kHz and a maximum of 250 state changes per second and DAU.

A separate ring buffer, each with a common parameterizable memory size, is set up for each
DAU. This division ensures that a DAU with many binary changes does not influence the data of
other DAUSs.

The registered state changes of the binary signals are collected and stored on the mass storage
device of the SIMEAS R-PMU after one second has elapsed.

Every state change of a binary signal is stored together with a time stamp with a precision of
0.5 ms. In this way, the exact sequence of that occur in quick succession can be detected. The
binary state changes can be allocated to the analog records in the visualization feature of the
evaluation software.

With an assigned memory capacity of 5 Mbyte, each DAU can save up to 4.19 million binary
signal conditions. This is equivalent to at least 16,384 binary event sequences.
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8.1 General

8.1

General

To ensure that the records of several SIMEAS R-PMU in different locations are comparable in
correct phase sequence, the devices must be synchronized using appropriate timers.

The time stamp and the measurement system synchronization of an unsynchronized SIMEAS
R-PMU are derived from the internal real-time clock (RTC). This clock has a maximum error of
30 ppm at 25 °C. After 24 hours, the time-base error is max. £2.6 s at a constant temperature.
The time-base error may be larger with deviating temperatures.

An external timer must be connected to the SIMEAS R-PMU to compensate for the real-time
clock drift. A minute pulse or a signal according to the DCF77 protocol can be used as a
synchronizing signal. When using the recording function Phasor Measurement Unit only the
DCF77 signal of a GPS clock is allowed.

Note

The automatic time setting of the SIMEAS R-PMU by OSCOP P running in the automatic mode
is not a synchronization! The RTC of the SIMEAS R-PMU is set cyclically in steps and the
synchronization error is considerably larger than the error obtained by external synchronization.
To prevent the measuring system from being impaired by too frequent time setting procedures,
the minimum cycle time for automatic time setting is 4 hours.

Note

Additional and more detailed information on time synchronization in the Application Description
»Time Synchronization SIMEAS R/SIMEAS R-PMU*, order number E50417-X1074-C403, can
be found under www.simeas.com.

104
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8.2

8.2.1

8.2.2

8.2 Synchronization Types

Synchronization Types

Minute Pulse Synchronization

The minute pulse synchronization corrects the drift of the SIMEAS R-PMU real-time clock every
minute. For this purpose, the SIMEAS R-PMU adjusts the RTC in such a way that the minute
change exactly matches the synchronization pulse. Time information (date, time) is not sent
together with the minute pulse. This is why the device time must be set manually during
commissioning and after a longer pulse failure (several days). See chapter 9, Setting the Time.

As the drift may be +1.8 ms within one minute at a temperature of 25 °C, the minute pulse
synchronization is not suitable for the operation of the SIMEAS R-PMU Phasor Measurement
Unit. The DCF77 synchronization is the only suitable method for this application.

GPS Synchronization via DCF77 Second Signal

The GPS synchronization allows precise synchronizing of the SIMEAS R-PMU and correct time
stamping of the records. The pulse-width modulated digital DCF77 second signal of the timer
contains the date, time (UTC = Coordinated Universal Time) and further information which is
required for setting the time on the device automatically.

Leap seconds (additionally inserted second(s) for synchronizing the "mean solar time") are also
announced via DCF77 and processed by the SIMEAS R-PMU. The PMU data is marked
according to the standard during leap seconds.

The operation of the Phasor Measurement Unit of the SIMEAS R-PMU puts high demands on
timer accuracy. The total vector error (TVE) of the PMU amounting to <1 % can only be observed
if the synchronization signal has a precision of 5 ps. It is therefore recommended only to use the
GPS timer mentioned in the following chapter and to carefully observe the adjustment
instructions.
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8.3 Timers and Time Delay

8.3

Timers

Timers and Time Delay

As PMU time stamps refer to UTC, a precise GPS radio clock that provides a digital DCF77
output signal must be used.

The GPS satellite radio clock Hopf 6875 with modified SIPROTEC firmware (7XV5664-0AA00))
meets this requirement. This clock obtains the time information via GPS (Global Positioning
System) and has the appropriate accuracy that is required for the Phasor Measurement Unit.

If another timer is to be used, the specifications outlined in chapter 16.1.6, Technical Data must
be observed. Proper functioning of the PMU can only be guaranteed with the Siemens approved
accessories.

GPS
Antenna

BNC  Lightning GPS Clock
Protection (Hopf 6875)
FG4495G0  7XV5664-0AA00

_ BNC ] o psin

DCF77 OUT

o}

FO (LWL)

Syne- 7K E6000-8AKI/L
Transceiver

CcuU

b
e300
-€|

11 (W eawe
ool slooe

SIMEAS R-PMU
7KE6100-0/1x...

Figure 8-1 Example configuration

Note

Depending on SIMEAS R-PMU firmware version V40.01, the Sync-Box 7KE6000-8HAX recom-
mended for the synchronization of the SIMEAS R V2/V3 (7TKE6000-0/1x) can also be used for
the synchronization of the SIMEAS R-PMU. Due to the lower precision, however, this configura-
tion is not recommended. Please note that the PMU data is marked as invalid when using the
Sync-Box.

106
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8.3 Timers and Time Delay

Time delays of the synchronization components

Every component that is connected between the timer and the SIMEAS R-PMU slightly delays
the synchronization signal. This delay time (latency) must be compensated for by the SIMEAS
R-PMU, in order not to exceed the maximum total vector error of the PMU. The total delay time
must be entered in the OSCOP P parameterization mask "SIMEAS R-PMU" — Control panel
— Time synchronization under External delay time, sync pulse.
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8.4 Commissioning

8.4

Commissioning

The synchronization signal must be connected to the synchronization input of the SIMEAS R-
PMU (terminals 7B1 and 7B2, see chapter 14.3.4.1) observing the correct polarity. The signal
must have a level of DC 24 V.

Note

Observe that due to your order of the SIMEAS R-PMU the synchronization input is always
designed for the level of the synchronization signal even if the nominal level of the remaining
binary inputs of the CPU is different! The polarity of the synchronization signal must be observed
even if the other binary inputs are bipolar!

Select GPS/DCF77, Sync-Box or Minute pulse in the OSCOP parameterization mask
"SIMEAS R-PMU" — Control panel — Time synchronization. The synchronization latency
must be entered under "External delay time, synchronization pulse”. 0 us can be entered for
the test mode.

After the initial start of the device, watch LED 5 "Synchronization error" and LED 13 "Device
synchronized" at the front panel. As soon as LED 13 starts flashing, a valid synchronization
signal has been detected. If LED 13 is permanently lits, the measuring system has been adapted
to the synchronization signal and the device is synchronized.

Note

The functions "Synchronization error" (LED 5) and "Device synchronized" (LED 13) have been
set on delivery, but another parameterization may be used.

Note

Synchronization adjustment of the measuring system can take up to 45 minutes!

108

In the event of a permanent synchronization signal fault, LED 5 "Synchronization error" lights up.
An analysis of the log recorder data and evaluation of the SIMEAS R-PMU status messages may
be helpful during the fault location. See also chapter 8.5, "Fault Handling".
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8.5

8.5 Fault Handling

Fault Handling

Evaluate the log recorder (chapter 13) and the device status (chapter 12.1) for fault analysis in
the event of synchronization faults.

During fault handling, a distinction is always made between non-critical and critical
synchronization faults. A non-critical fault is logged, but does not trigger the message
»Synchronization malfunction®. A critical fault is logged and simultaneously triggers the message
»synchronization malfunction®.

After the synchronization has failed (LED 13 is OFF or flashing), the SIMEAS R-PMU waits for
a valid synchronization signal. As soon as LED 13 starts flashing, a valid synchronization signal
has been detected. If LED 13 is permanently lits, the measuring system has locked to the
synchronization signal and the device is synchronized.

Note

Synchronization adjustment of the measuring system can take up to 45 minutes!

8.5.1

Minute Pulse

Non-critical fault

Q Minute pulse failure for one minute

Critical faults

Q Minute pulse failure for more than one minute

Q Wrong minute pulse distance
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8.5 Fault Handling

8.5.2 GPS/DCF77 and Sync-Box

Non-critical faults

a

a

Critical faults
a

a
a
a
a
a

Failure of one or two second pulses. SIMEAS R-PMU does not switch over to internal
synchronization, the device remains synchronized. PMU data is not marked as faulty.

Failure of second pulses for 3 seconds up to 5 minutes. SIMEAS R-PMU switches over to
internal synchronization, the device is no longer synchronized. PMU data is marked as faulty.

Second pulse failure for more than 5 minutes
Wrong second pulse distance

Wrong second pulse widths

DCF77 parity error

Minute mark missing

More than 5 non-critical faults within 10 minutes

With critical faults, the SIMEAS R always switches over to internal synchronization, the device
is not longer synchronized. PMU data is marked as faulty.

853 Fault Elimination

Due to impaired GPS reception properties of the timer, non-critical synchronization faults may
sometimes occur in the normal mode. If there are a lot of non-critical or some critical faults, you
have to check the clock master and all synchronization components.

110
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Setting the Time

Time and date are required to create the time stamp for data recording.

The SIMEAS R-PMU is equipped with an internal real-time clock (RTC). This clock provides the
necessary information for the time stamp.

The evaluation and parameterization software OSCOP P V 6.60 (or higher) can be used to set
time and date.

[ ) Note

l When you set GPS/DCF77 or Sync-Box in the OSCOP P parameterization dialog , SIMEAS R-
PMU“ — System Control — Time synchronization under Synchronization, SIMEAS R-PMU
will be synchronized automatically. Setting the time is not possible then.

Manual setting of date and time
The date and time are set manually.

To get to this menu item, select Parameterize devices in the OSCOP P module after you have
selected the SIMEAS R, then select the menu command Parameters — Date, time.

= x|

Current time in device |

Date: DD MM Y YY
Time: HH:mm:zs | Send manual time zettings |

PC system time |

Load time from device |

%end PC spstem time |

Date: 27.04.2007

Time: 16:28:38 | Close |

Figure 9-1 Date and time

The following functions are available after selection:

QO Load time from device
If a data connection has been set up, date and time are transferred from the SIMEAS R-PMU
and displayed.

Q Send manual time settings
Once the user has entered Date and Time, the settings will be transferred to the SIMEAS R-
PMU and set in the device.
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Q Send PC system time

Clicking this button transfers the PC time displayed in this menu to the SIMEAS R-PMU.

The minimum interval for setting the time has been limited to 4 hours; otherwise the
measurement system might be disturbed. During this interval, the time can be set manually by
pressing the buttons Test mode or Lock mode at the front panel and executing the Send PC

system time command.

Automatic mode

Note

The Time setting in automatic mode function is available in the server mode of OSCOP P!

112

In the automatic mode, date and time of the SIMEAS R-PMU are set cyclically at
parameterizable intervals. The cyclical time setting ensures that deviations of the
unsynchronized RTC are kept at a minimum.

Table 9-1 Maximum time drift of the unsynchronized RTC

Period Max. time drift
1 second +30 ps
1 minute +1.8 ms
1 hour +108 ms
1 day +2.592 s
1 week +18.144 s
1 month 177.760 s
1 year +946.080 s

To go to the input mask Automatic timing settings, select the menu command Settings —
Automatic mode — Setting the time in the OSCOP P module (DAKON mode) Transfer.
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M Automatic time settings x
Cycle Time: 1% ﬂ Minute|z])
Set ime at Cancel

[ Local PC time

Help
[ OSCILLOSTORE

| Protection devices

v SIMEAS R

[ DAKOMN= [via LAN only)

Mote: For SIMEAS R-PMU the Cycle Time iz
fixed zet to 4hl

On OSCILLOSTORE and SIMEAS R

[ On cyclical query only

Connection must be established separately to
zet the time.

Figure 9-2 Automatic time settings
Then select the menu item SIMEAS R in the Set time at section and enter the Cycle Time. The
cycle time defines the time intervals at which the SIMEAS R-PMU is set to PC time.

The SIMEAS R-PMU time can be set in connection with the cyclical data query. It is not
necessary to set up a separate connection for time setting.

Note

Time setting does not meet high precision requirements because time deviations occur due to
the unsynchronized RTC. The highest accuracy achieved is £1 s. This is why an external
synchronization using a GPS timer or the minute pulse is recommended.

Note

To prevent the measuring system from being impaired by too frequent time setting procedures,
the minimum cycle time for automatic time setting is 4 hours.
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10

10.1 General

10.1

General

Note

More detailed information on communication can be found in the Application Description ,Com-
munication SIMEAS R/SIMEAS R-PMU*, or number E50417-X1074-C402, under
www.simeas.com.

10.2

10.2.1

Hub/Switch

116

LAN Communication

Connection

A LAN interface is integrated in the SIMEAS R-PMU in accordance with IEEE 802.3,
10Base-T/100Base-T with a Baud rate of 10 Mbit/s or 100 Mbit/s.

This interface allows SIMEAS R-PMU to communicate with OSCOP P in Client, Evaluation,
DAKON or Server mode via TCP/IP.

If several SIMEAS R-PMU or SIMEAS R devices are to be included in a network, a switch is
recommended. When a message is transferred, the switch automatically detects the recipient
device of the message. Thus the switch sends the message only to the device that it is intended
for. This avoids unnecessary load on other devices (receipt of message, processing of
message). Additionally, this ensures that time-critical data (e. g. network trigger, PMU data or
time stamp telegrams) is transferred without delays if possible.

Evaluation PCs/DAKONs with OSCOP P and PDCs can be connected directly to the network or
in another network connected to the SIMEAS R network via one or more routers.

Following are some examples for the creation of such networks.

Digital Fault Recorder, SIMEAS R-PMU, Manual
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SIMEAS R-PMU

Rear panel

Network connection

e

Transmission via a network

.

DAKON

Hub/Switch

TwistedPair

|

s

[

Evaluation PC

PDC

2

/

Direct transmission to evaluation PC
possible

Figure 10-1 Example of a LAN with hub/switch, evaluation PC, DAKON and PDC
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10.2 LAN Communication

Network connection

SIMEAS R-PMU

Rear pane

7 N
HUb/SWltCh TwistedPair

Transmission via a network

\ Evaluation PC PDC

Router —|Modem

Transmission to evaluation PC possible
via modem

Figure 10-2 Example of a LAN with hub/switch and router
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10.2 LAN Communication

Twisted Twisted
Pair WL FO cable HLWL Pair
10 Basor 10 BaseT
Transceiver Transceiver
Twisted Twisted

Pair oy FO cable [ Pair

10 BaseT 10 BaseT

Transceiver Transceiver

Twisted
Pair

Twisted
Pair

Twisted

Pair FO cable

-
Umsetzer HUB

Figure 10-3 Connection example with hub and FO transceiver with evaluation PC and SIMEAS R-PMU

o Note

The accessories of the SIMEAS R-PMU have a baud rate of 10 Mbit/s because they are based on the
10BaseT/FL standard.

Cable lengths
In order to minimize signal faults the following cable lengths should not be exceeded:
Q Twisted Pair between PC and Hub: 20 m

Twisted Pair between Hub and router: 20 m

Twisted Pair between router and SIMEAS R-PMU: 20 m

Twisted Pair between Hub and SIMEAS R-PMU: 20 m

FO cable (fibre 62,5/ 125 pm) between routers: 1,500 m

FO cable (fibre 62,5/ 125 pm) between router and Hub: 1,500 m

0O 000 O
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10.2 LAN Communication

Network connection

SIMEAS R-PMU

Rear panel

\| | Transmission via a network  ——===""
I
Hub/Switch

TwistedPair
D e

Network
(Ethernet )

Figure 10-4 Example of a LAN with hub/switch, evaluation PC, DAKON and PDC
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10.2 LAN Communication

10.2.2 Settings

IP addresses are generally subdivided into different classes:

Table 10-1  SIMEAS R-PMU and network

Class Range of network numbers Subnet mask
1.x.x.x to 126.x.x.X 255.0.0.0
B 128.0.x.x to 191.255.x.x 255.255.0.0
192.0.0.x to 223.255.255.x 255.255.255.0

SIMEAS R-PMU also supports Classless Inter-Domain Routing (CIDR). In the following
paragraphs, Class C IP addresses are used to explain the settings. Class C addresses can be
used to define a total of 254 subnetworks with 254 devices each. Existing SIMEAS R networks
with SIMEAS R V21.xx, 23.xx and V30.xx can be extended with SIMEAS R-PMU devices.

Please also note that the Internet Assigned Numbers Authority may have already assigned
several address ranges of the possible network numbers for public networks. The following
address ranges can be used freely:

Class A: 10.0.0.0 to 10.255.255.255
Class B: 172.16.0.0 to 172.31.255.255
Class C: 192.168.0.0 to 192.168.255.255

The numbers 255 and 0 are used as broadcast addresses in networks or as identifiers for the
complete subnetwork and being allowed to not be used.

In this example, the following IP addresses are used:
192.168.subnet.device (subnet: 1 to 254 and device: 1 to 254)
The following regulations for the assignment of IP addresses are made (see also figure 10-5):

Q Every network card in the DAKON, to which the SIMEAS R-PMU devices have been
connected, forms a separate subnetwork.

Q Every DAKON is assigned the device address 1.
Q Every router is always assigned the device address 2 within a subnetwork.

Q Every PDC is assigned the device address 3. The PDC is located in the same subnetwork
as the SIMEAS R-PMU.

O All hubs/switches connected to a network card are located in the same subnetwork.

Q Device addresses between 100 and 200 must be assigned to the networked SIMEAS R-PMU
for every subnetwork.

Q If a router is used, the dynamically assigned addresses must be parameterized to the
addresses between 230 and 254 (router address band).
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10.2 LAN Communication

Example for the IP address assignment

g yougng

4R

% j0ugng

0L dS

Z 19ugng

| dugns

9l ¥S N
///mF NS / RS 6 US ~ anH
/ /
anH anH
J81n0Y
EovozIEmvoz s o
youd| | wowa PV [ eoad LMMMW/mmmv mFx\\\ 200d | |uoie@ > +24d
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Figure 10-5 Example for the IP address assignment
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Addresses:

K1a: Network card 1 of DAKON 1
PDC1 Phasor Data Concentrator 1
SR1: SIMEAS R-PMU no. 1

SR2: SIMEAS R-PMU no. 2

SR3: SIMEAS R-PMU no. 3

SR4: SIMEAS R-PMU no. 4

SR5: SIMEAS R-PMU no. 5

K1b: Network card 1 of DAKON 2
PDC2: Phasor Data Concentrator 2
SR6: SIMEAS R-PMU no. 6

SR7: SIMEAS R-PMU no. 7

SR8: SIMEAS R-PMU no. 8

SR9: SIMEAS R-PMU no. 9
SR10: SIMEAS R-PMU no. 10
K2b: Network card 2 of DAKON 2
PDC3: Phasor Data Concentrator 3
SR11:  SIMEAS R-PMU no. 11
SR12: SIMEAS R-PMU no. 12
K1c: Network card 1 of DAKON 3
PDC4: Phasor Data Concentrator 4
SR13: SIMEAS R-PMU no. 13
SR14: SIMEAS R-PMU no. 14

R1: Router no. 1

PDC5: Phasor Data Concentrator 5
SR15: SIMEAS R-PMU no. 15
SR16: SIMEAS R-PMU no. 16

Digital Fault Recorder, SIMEAS R-PMU, Manual
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192.168.1.1
192.168.1.3
192.168.1.100
192.168.1.101
192.168.1.102
192.168.1.103
192.168.1.104
192.168.2.1
192.168.2.3
192.168.2.100
192.168.2.101
192.168.2.102
192.168.2.103
192.168.2.104
192.168.3.1
192.168.3.3
192.168.3.100
192.168.3.101
192.168.4.1
192.168.4.3
192.168.4.100
192.168.4.101
192.168.5.2

10.0.0.1 (PPP connection)

192.168.5.100
192.168.5.101

10.2 LAN Communication
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10.3 COM S - Maintenance Interface (Service Interface)

10.3 COM S - Maintenance Interface (Service Interface)

The serial interface COM S at the front side is the interface for parameterization. But it can also
be used for the transfer of measured data. A PDC cannot be connected to the service interface
of the SIMEAS R-PMU.

The interface parameters have been set as follows and cannot be changed:

Baud rate: 19,200 bit/s

Data bits: 8

Stop bit: 1

Parity: none

Hardware-Handshake: not supported
Note

The maintenance interface supports only the null modem connection to
OSCOP P. Modem, X.25 and star coupler connections and connections to PDCs
are not supported.

SIMEAS R-PMU
COM S
Service interface

Evaluation PC
Front panel

-
=
[=ol ‘?

== 4 DAKON
0] !-l ;‘:“-—‘ jU
— ; Ll B

Null modem cable, SIMEAS R-PMU -
evaluation PC or DAKON

Figure 10-6 Serial data transmission (service interface)
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10.4

10.4.1

10.4 COM 1 Interface

COM 1 Interface
Serial Direct Connection

Use the 9-pin RS232 connection at the rear panel of the SIMEAS R-PMU for the serial
transmission of parameters and measured data. This serial interface can be used to set variable
baud rates.

Baud rate: 9,600 bit/s to 115,200 bit/s
Data bits: 8

Stop bit: 1

Parity: none

For communication between the SIMEAS R-PMU and PC/notebook or PDC, the data line must
be connected both to the data interface at the rear panel of the SIMEAS R-PMU and to the
corresponding COM port of the evaluation PC/DAKON or the PDC.

Note

O Note that while using the serial connection (null modem) for transferring PMU data to the
PDC a concurrent communication to OSCOP P (Evaluation PC/DAKON) is not possible.

Q For null modem communication to the PDC, the PPP protocol is used (see
section 12.14.2).

Then set the corresponding interface parameters in the Parameterize PC module of the
OSCOP P software.

SIMEAS R-PMU
COM 1 data interface

Evaluation PC

of «

4

Null modem cable, SIMEAS R-PMU -
evaluation PC, DAKON or PDC

Figure 10-7 Serial data transmission (data interface)
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10.4 COM 1 Interface

10.4.2 Communication via External Modem

For the connection between the SIMEAS R-PMU and the evaluation PC, DAKON or PDC an
external analog or ISDN modem (Hayes mode) can be used.

The COM 1 data interface is used for connecting external modems.

o Note
l Q The SIMEAS R-PMU supports modems with the Hayes command set.

O As the modem settings are becoming more and more comprehensive and complex, we
kindly ask you to use only the modems that we have tested and recommended for
operation. For information regarding the currently enabled modems, please refer to the
Internet address: www.simeas.com

O Note that while using the serial connection (null modem) for transferring PMU data to the
PDC, a concurrent communication to OSCOP P (Evaluation PC/DAKON) is not possible.

Q For null modem communication to the PDC, the PPP protocol is used (see
section 12.14.2).

Connection

On the other side, a connection between the second modem and the evaluation PC, DAKON or
PDC is built up.

Both modems are then connected to the telephone network. The modems must also be
connected to the power supply. Once the installation is complete, the corresponding parameters
must be set in OSCOP P.

Please connect the components as shown below:

SIMEAS R-PMU

COM 1 data interface Data line PC <-> Modem
External dial-up modem
Rear panel .
\ Transmission via telephone network Evaluation PC

of

I B

DAKON with modem card

e §

Modem Modem 4

Modem

Data line Modem <-> SIMEAS R-PMU

Figure 10-8 Data transmission via external dial-up modem (analog or ISDN)
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10.4 COM 1 Interface

10.4.3 Star Coupler

The star coupler enables the connection of several SIMEAS R-PMU devices to an evaluation PC
or DAKON using the optical interfaces. Only passive star couplers (e. g. mini star coupler
7XV5450...) are supported. The connection between the SIMEAS R-PMU and the evaluation PC
or DAKON using optical fibres can thus be established without interferences.

The optical star coupler distributes the messages of the OSCOP P software to all connected
SIMEAS R-PMU devices. If the star couplers are cascaded, even more SIMEAS R-PMU devices
can be addressed. The messages are provided with an address, thus ensuring that only the
addressed SIMEAS R-PMU will respond.

Note
A star coupler address has to be assigned to the SIMEAS R-PMU, see section 12.7.1.

e

Note

e

The connection of a SIMEAS R-PMU to a PDC via external star couplers is not supported.

Please connect the components as shown below:

SIMEAS R-PMU
COM 1 data interface

Rear panel Evaluation PC

FO converter

@%&%@@@@%mﬁj g
L .

FO connection

S
ﬁ Z é—/, Star coupler
il
F Z<\|FO

Figure 10-9 Connection via star coupler
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10.4 COM 1 Interface

10.4.4 X.25 Communication

X.25 data networks are public switched systems and are based on the internationally
standardized packet switching protocol X.25. These systems enable access to all other
national X.25 packet switching services that exist all over the world. The PADs (Packet
Assembly Disassembly) are required to disassemble the files into packets during
sending or to reassemble them to the source files upon receipt.

SIMEAS R-PMU
COM 1 data interface

Rear panel
%H} Evaluation PC

X.25 packet switching
service

I~

HHHHH B HHEHHH

R FHT| (P
=1 [

T =

Figure 10-10 Connection via X.25 packet switching service

128 Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012



Local Printer

The local printer is used for the automatic, graphical output of TAR records. The printer provides
the operating personnel with an overview of the cause of the fault record. The printout can be
used for a first analysis of the fault event and also for documentation purposes.

Even after it has been printed, all measured data remains in the memory as a fault record. This
can be called up with the OSCOP P analysis program at a later point in time.

Apart from the header data (device name and location), the printout contains the following
information:

Q achannel legend,

Q the trigger cause,

Q the trigger time stamp and

Q the analog and binary channels.

The printout of a fault record comprises a maximum of 5 seconds of the parameterized recording

time.
[ ) Note
l The time axis of the printout shows generally the UTC time stamp, irrespectively of the parame-

terized time zone.

[ ) Note

l The printer must be equipped with the maximum possible memory, in order to ensure trouble-
free functioning. The minimum memory size is 32 Mbyte.

Enabled printers

For a list with the printers recommended for connection, please refer to the Internet URL
www.simeas.com. This list is regularly updated.

Printer connection (parallel port)
The parallel interface PRINTER (LPT 1) is provided for the connection of a printer.

Connection method
25-pin standard D-SUB plugs can be used as connectors.
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12.1 General

12.1

General

The evaluation and parameterization program OSCOP P is a program package for the
transmission, archiving and output of measured value files that have been recorded using
different SIEMENS quality recorders or digital protection devices. It features extensive functions
and calculation algorithms for the analysis and evaluation of processes in the system.

The parameters for the digital fault recorder SIMEAS R-PMU are set in the OSCOP P module
Parameterize device. You define the device functions, configuration, channel assignment,
signal outputs, calculation parameters, interfaces, fault recording functions, print functions etc.
Before you can do this, you must have created the SIMEAS R-PMU device in the
Parameterize PC module.

For further information regarding this topic and the other OSCOP P modules, please refer to the
OSCOP P manual.

Parameterization

Proceed as follows to parameterize your SIMEAS R-PMU:

Q Click Siemens Energy — OSCOP P — Parameterize Devices in the Windows Start menu
to start the Parameterize device module.

Password query

Q Enter your password in the Access authority request dialog box.

Access authority request 5[

Figure 12-1 Authorization request

Q Confirm the entered password with OK.
If your password is not authorized, the message Wrong password appears.

Q Correct your entry and confirm again.

Note
e The number of retries is not limited.
e When calling up the module for the first time, enter the standard password OSCOP.

e Please make sure you enter the character sequence in capitals.

Selecting Device

132

Q In the basic dialog box, select the SIMEAS R-PMU that you have created before in the
Parameterize PC module.

Q Click OK. The dialog for setting the SIMEAS R-PMU parameters opens. The status boxes on
the right side of the dialog box describe the device design and contain information on the
firmware version.

Digital Fault Recorder, SIMEAS R-PMU, Manual
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12.1 General

® Note

l When you parameterize a device for the first time, you will be asked if you want to create a new
parameter set or load the parameters from the device. Depending on your choice, the following
dialog displays no entries or the default device data.

Q Enter the hard disk capacity if you want to parameterize a SIMEAS R-PMU offline, i. e.
without connection to the device.

_Ioj

File Edit Connection Parameter Help

"SIMEAS R-PMU™

System control
Description

Transient Analog Recorder
Transient Phasor Recorder
Phasor Measurement Unit Name of DAKON:

Name of Region:

Name of Substation:

Slot assignment: Slot 1: Slot 2:

YCDAU YCDAU
Maodule version:

5lot 3: 5lot 4:

VCDAU DDAU

Module version:

System confiquration:  32/64
05 version:

Hard disk capacity: 97500 MB

Figure 12-2 Dialog box for setting the SIMEAS R-PMU parameters

® Note

l The manufacturers of mass memories set the memory capacity 1 MByte = 1,000,000 bytes. The
real conversion is 1 MByte = 1,048,576 bytes, instead: You have to make sure to enter the
correct value under Hard disk capacity. Enter 970 MByte for a 1 GByte flash disk and 480
MByte for a 512 MByte flash disk.

To determine the flash disk size exactly, load the SIMEAS R-PMU parameters before starting
with the parameterization (see Load from device in this chapter). You will not be able to change
the parameter Hard disk capacity, when you determine the hard disk size this way.

The menu bar with the following commands is on top of the dialog box:

Copy device parameters

Build up a connection between the evaluation PC and the device

Transfer parameters into and from the device, read out status, send date and time, etc.
Load parameters from the DAKON/server

Load parameters from the database/store parameters in the database

| Ny Iy N Ay Ny

Import/export parameters
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12.1 General

Copy SIMEAS R-PMU

If you want to copy a SIMEAS R-PMU including the parameters:
Q Open the device to be copied.
Q Select the menu item Edit — Copy — Device.

Q Enter the name of the new device in the Copy device dialog box.

W Copy device x|

MName of new device: ISlMEAS_H_PMU_“E“{ | LCopy I

Figure 12-3 Copy device dialog

Q Click Copy. A message appears when the copying process is complete.

Note

All settings from the Parameterize PC module are transferred during copying. If necessary, the
communication parameters for the new device must be adjusted (e. g., IP addresses, serial
interface, modem connection etc.).

Copy slot

If you want to copy the slot parameters from one SIMEAS R-PMU to another:
O Open the device (see Figure 12-2) from which you want to copy the slot.

Q Select the menu item Edit — Copy — Slot — Slot number.

Q Enter the name of the target device in the Copy slot dialog box. The parameters of the
selected slot are copied to this device.

|

| Select device. ..

Mame of new device: |5|MEA5 R-PMU I
Slot number: 1 j I Copy I

| Cloze

Figure 12-4 Copy slot dialog

Q Enter the name of the target device and the slot number to which the parameters of the
selected slot are to be copied.

Note

If the slot of the target device has already been parameterized, these parameters will be over-
written without warning!

134

a Click Copy. A message appears when the copying process is complete.
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Load parameters from the device

“SIMEAS R-PMU™ ]
File Edt Connection | Parameter Help

“SIMEAS R-PMU™

Date, time...

Read status from device. ..

Send ka device
Load from device

Transient A
Transient P
Phasor Me:

Save in database
Lonad From database

Load from DAKON

me of Region:
me of DAKON:

e of Sub:

Name of Feeder:

Slot assignment:

Module version:

Module version:

System configuration:
05 version:

Hard disk capacity:

Slot 1:
VCDAU

Slot 3
YCDAU

32/64

975.00 ME

s|wlr|o|af x|

Slot 2:
VCDAU

Slot 4:
DDAU

Figure 12-5 Load parameters from the device

You can transfer the complete parameter settings from the SIMEAS R-PMU with the menu

12.1 General

command Parameter — Load from device to OSCOP P. The parameters can be edited after

the transfer in OSCOP P. This function requires an existing data connection to the device.

Transfer parameters to the device

You can transfer the existing parameters from OSCOP P to the SIMEAS R-PMU with the menu
command Parameter — Send to device. An existing data connection to the device is required

for the transfer of the parameter data.

Device status

You can get information on the SIMEAS R-PMU status with the menu command Parameter —

Read status from device... and check settings, analyse faults, etc. (if necessary).

Digital Fault Recorder, SIMEAS R-PMU, Manual
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12.1 General

Save SIMEAS R-PMU parameters on your PC

“SIMEAS R-PMU" i

File Edit Connection Parameter Help

Import...

Print. ..

introl
Printer sstup... |
Close. Binalog Recorder .
= TTansEAT Phasor Recorder Name of Region:
Phasor Measurement Unit Hame of DAKDN:

Name of Substation:

Name of Feeder:

Slat assignment: Slot 1:
VCDAU
Module version:
Slat 3:
VCDAU
Module version:
System configuration: 32764

05 version:

Hard disk capacity: 975.00 MB

s|wlr|o|o] x|

Slot 2
YCDAU

Slot 4
DDAU

Figure 12-6 Save SIMEAS R-PMU parameters on your PC

You can save the existing parameters of the SIMEAS R-PMU as an *.srp file on the PC using
the menu command File — Export.... To do so, select the storage location and enter a file name.

Access to stored SIMEAS R-PMU parameters

You can load parameter settings for the SIMEAS R-PMU that have been stored on the PC with
the menu command File — Import.... To do so, select the storage location and the name of the
*.srp file. The parameters can be edited after the import.

136
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12.1 General

Parameterize SIMEAS R-PMU
The parameterization dialog is structured as follows:

[siveas s il

File Edit Connection Parameter Help

"SIMEAS R-PMU™

System control
Description

Transient Analog Recorder

Transient Phasor Recorder e

Phasor Measurement Unit Name of DAKON:

Name of Substation:

Slot assignment: Slot 1: Slot 2:
VCDAU VCDAU

Module version:
Slot 3: Slot 4:
VCDAU DDAU

Module version:

System configuration: 32/64

05 version:

Hard disk capacity: 97500 MB

Figure 12-7 Dialog box for setting the SIMEAS R-PMU parameters

Q System control with the tabs Configuration, Local printer, Time synchronization and
SIMEAS R-PMU calling Master Station

O Device Function with the tabs Continuous Recorder and Fault recorder
Q Interfaces with the tabs Data Interface, LAN Interface and Service Interface
O LEDs/Relays with the tabs LED, Relay and Group Alarm

Q Description

O Slot assignment 1 to 4 with the tabs Analog Channels, Power/Frequency,
Symmetrical Components and Binary channels

Q Transient Analog Recorder with tab Time settings

Q Trigger with the tabs Analog Trigger, Binary Trigger, External/Network, Pattern and
DC Trigger

Q Transient Phasor Recorder with tab Time settings

Q Trigger with the tabs Analog Trigger, Binary Trigger, External/Network and
DC Trigger

Q Phasor Measurement Unit with tab Phasor Measurement Unit
Q PMU interface

Q To select the function, click on the entry in the directory structure (navigation pane, left) and
select the corresponding tab in the right-hand pane of the dialog box.

o Note
l The dialogs and tabs are shown or hidden depending on the parameterization of the device.
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12.2 Configuration

Q In the System control dialog, Configuration tab, you define the slot assignment of your

ol
File Edit Connection Paramster Help
"SIMEAS R-PMU"/System cantral
E "SIMEAS R-PMU" -
Description SIMEAS F-PMU calling Master Station |
Transient Analeg Recorder Configuration Local printer | Time synchronization |
Transient Phasor Recorder
Phasor Measurement Unit %Mgﬁiﬂ'm” Type:  System Frequency: |50 Hz =
©® 32/64 Frequency Reference: | Auto =l
Slot  DAUType  Connection Calculate  Voltage
Enable DAy Name  Mode [172] Coupling
1 |[veoau || |star || ®chna
Nome ¥
[venan [3phase x| " chn 8 J
2 |veoau x| |star =l Tchna 7
Nome ¥
[vcpauz [3phase =] [ chn 8
3 |veoau x| |star =l Tchna
None |©
[vcpauz [3phase =] [ chn 8 i
4 [ppau x| st =l Fchna =
None |©
[pDAUa [star z] Fcons
[~ 180° phase shift for VDAL, CDAU, VCDAU

Figure 12-8 Configuration tab

Proceed as follows to set the parameters:
Q Click 8/16 in the SIMEAS R-PMU Type box for a 10“ device, or click 32/64 for a 19" device.

Note

For the SIMEAS R-PMU type 8/16, only slot 1 can be parameterized. The slots 2 to 4 are
deactivated.

e

Q Select the nominal frequency from the drop-down menu of the System Frequency box and
the source of the reference frequency for the internal signal calculation in the Frequency
Reference box.

Q Activate the DAUs of the individual slots by checking the Slot Enable checkbox.

Deactivate one or more slots, if you want to run your SIMEAS R-PMU temporarily without
some DAUs. the deactivated DAus can remain in your device or may be removed, e. g. for
recalibration. In any case, the parameters of these DAUs are preserved. After activation of a
DAU, the connection between current and voltage channels has to be done again.

Note

If you deactivate a DAU and remove it from the device, the event recorder does not display the
data for this module slot any more. After re-insertion and activation of the DAU, these data are
visible again.

Q Select the type of the DAU from the drop-down menu of the DAU Type box.
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0 Enter the DAU Name consisting of max. 8 characters that is to be used for recording the
events of the DAU.

Q Select the connection mode from the drop-down menu of the Connection Mode [1/2] field
to define how the measuring signals are recorded locally, e. g., STAR. You can set separate
recording types for the first and the second group of measured values. This specification is
not possible with BDAU and DDAU modules.

The following reference values are valid for connecting the measuring signals:

Star Phase-to-ground values
Delta Phase-to-phase values
Monophase/l-phase Phase values

3-phase Phase currents

Q Check the appropriate Calculate checkbox if you want to measure only three phases in star
connection and have the starpoint voltage Vn or the starpoint current In calculated.

Vi + Vi + Vgl or Iy = -l g+ 15+ 3]

Wi

The result of the vector additions: \_/n =

is then shown as the 4th and/or 8th channel.

Q For CDAU modules, select from the drop-down menu of the Voltage Coupling box a
VCDAU or a VDAU to establish a link between VCDAU voltage channels and CDAU current
channels for power calculation. If a CDAU is coupled to a voltage channel, both reference
groups of the CDAU are always set either for three-phase or for single-phase measurement
depending on the voltage channel connection (star/3-phase or 1-phase).

Table 12-1  Settings of voltage and current groups for a VCDAU

Voltage group Current group Power calculation
Star 3 phase yes
Delta 3 phase yes
Monophase 1 phase yes
Star 1 phase no
Delta 1 phase no
Monophase 3 phase no

a Activate the 180° phase shift for VCDAU, CDAU, VCDAU checkbox if you have
connected the voltage and current channels according to the SIMEAS R V2/V3
connection diagrams.
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12.3 Local Printer

With the SIMEAS R-PMU you can output events on a printer which is directly connected to the
device.

Select the Local printer tab in the System control.

I

File Edit Connection Parameter Help
“SIMEAS R-PMU"/System control

E- "SIMEAS R-PHU" -
System contiol
Description SIMEAS A-PMU caling Master Station |
Transient Analog Recorder
Transient Phasor Recorder ; 5
Phasor Measurement Unit [ Enable Printer

Corfiguation Local printer | Time spnchronization |

Paper Ori
C Portrait

@ Landscape

Humber of channels per page: 8 =
Printout Timestamp Format: utc

Figure 12-9 Local printer tab

Q Check the Enable Printer checkbox if you want to output events on the local printer.
Q Select the Paper Orientation (Portrait or Landscape).

Q Define the Number of channels per page in the Print group box. You can set a maximum
of 8 channels per page.

The printout of a fault record comprises all channels of the selected DAUs, except for quality
tracks (see chapter 7.2.1.1)

Note

The maximum recording length of a fault record to be printed is 5 s.

Note

The Printout Timestamp Format to be output is fixed to UTC.
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12.4 Time Synchronization

You can use the Time synchronization tab in the System control dialog to set the type of
synchronization for your SIMEAS R-PMU.

-loi:
File Edit Connection Parameter Help
“SIMEAS R-PMU"/System contral
5 "SIMEAS R-PHU™ -
Description SIMEAS RPMU caling Master Station
Transient Analeg Recorder Corfiguration Localprinter | Time synchronization
Transient Phasor Recorder
Phasor Measurement Unit
Synchronization: GPS/DCEY7 =]
Time Zone Hame:
[GMT+D0:00] Dublin:Lisbon:_ondon =]
External Syne Pulse
Time Delay: 0000000 s

Figure 12-10 Time synchronization tab

Q Select the type of time synchronization of the device from the drop-down menu of the Time
synchronization box.

® Note

l When you change the synchronization signal, you have to modify the parameterization accord-
ing to the new synchronization type. Sending the device parameters will cause a device restart
automatically.

Q Select the time zone that the SIMEAS R-PMU is to be assigned to under Time Zone Name.

Q You can only meet the required TVE (Total Vector Error) if you consider the run time of all
signals. To do so, you can enter the External Sync Pulse Time Delay in py seconds. The
External Sync Pulse Time Delay describes the total sum of signal delays caused by the use
of, e. g., a synchronization transceiver for the transmission of the DCF77 time signal.

[ ) Note

l You will find information on the delay times of the synchronization components recommended
by Siemens in the Application Description “Time Synchronization SIMEAS R/SIMEAS R-PMU*,
order number E50417-X1074-C403, under www.simeas.com.

Additional information on the accessories recommended by Siemens is also given on the
internet under the address www.simeas.com.
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12.5

SIMEAS R-PMU Calling Master Station

Use the SIMEAS R-PMU calling Master Station tab in the System control dialog to select the
callback function. When the callback function is activated and TAR or TPR are active, SIMEAS
R-PMU establishes a connection to an OSCOP P PC running in automatic mode. This action
triggers a callback request and the connection is then terminated. OSCOP P establishes a
connection to SIMEAS R-PMU to load all recordings not yet downloaded. For the required
configuration, refer to the OSCOP P manual.

_Ioj

File Edit Connection Parameter Help
“SIMEAS R-PMU"/System control

E- "SIMEAS R-PHU" -
System contiol

Description Corfiguration Lacal printer Time synchranization
A IC LA T IGE SIMEAS R-PMU calling Master Station
Transient Phasor Recorder

Phasor Measurement Unit ;
[X iEnabls Cailback Interface

Interface for Callback : Data Interface =l

Telephone Humber DSCOP PC

for Callback: 0

COM Interface type: Extemnal madem

Figure 12-11 SIMEAS R-PMU calling Master Station tab
a Checkthe Enable Callback Interface checkbox and select the interface from the drop-down
menu. Callback is possible via LAN, Modem or X.25.

Q Depending on the selected interface, enter the IP address, Telephone number or the X.25
address of the OSCOP P PC in the next box.

Note

If you want to use a LAN for the callback function, you have to parameterize a valid gateway IP
address, if the OSCOP P PC is not in the same subnet (Chapter 12.7.2).
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12.6 Device Function

The Device Function menu item contains the Continuous Recorder and Fault Recorder tabs.

Here you can define the device functions to be used or the measured values to be recorded with
the device. Furthermore, you can allocate storage space to each function.

Continuous recorder
O Select the Continuous Recorder tab.

il

File Edit Conmection Parameter Help

"SIMEAS R-PMU"/System control/Device Function

= "SIMEAS R-PMU* —
= System control

Continuous Recorder | Faull Recorder
Interfaces Continuous Phasor Record
LEDs/Relays Cyclic Time Recorder Recording
Description ins Size in MB Depth
Transient Analog Recorder
X - 15.0000 23h
Transient Phasor Recorder [ |
Phasor Measurement Unit ——— e
Time in's Size in MB Depth
Fv.Lsm [10 =] [150000 1d8h
B £ 10 =] [i5.0000 4d13h
CP.a 1.0 =] [15.0000
I oc 10 =] [t5.0000

Avbl
Total Memory: |875.0 MB  Memory: [765.0 ME

Figure 12-12 Device Function, Continuous Recorder tab

Q Activate the Phasor checkbox in the Continuous Recorder menu item to switch on the
continuous recorder for complex phasors and frequencies.

O The Cycle Time in s defines the frequency of data recording.

O The Recorder Size in MB defines the size of the physical memory area for the
Continuous Phasor Recorder (CPR).

Q Furthermore, you can parameterize the following long-term recorders under Continuous
Mean Value Recorder:
a Vv, I, Sym
Continuous mean value recorder (CRR) and symmetrical components

a f
Continuous mean value recorder for frequencies (CFR)

a PQ
Continuous mean value recorder for active and reactive power (CQR)

Q DC
Continuous mean value recorder for process variables (CDR)

Check the appropriate checkbox to select the function and enter the averaging times (in s)
and the allocated memory space in the corresponding boxes.

Q Averaging Timeins
Period of time (in seconds) during which a mean value is calculated and stored in the
memory.
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Q Recorder Size in MB
Size of the physical memory area in Mbytes for each recorder.

Q Recording Depth
Recording time in days (d) and hours (h) - it is calculated from the recording times, the
number of active channels and the configuration components

a Total Memory
Total memory capacity of the parameterized recorders.

a Avbl. Memory
Memory that can be allocated freely.

® Note

l Changes in the memory allocation will delete all data recordings in the device. No warning is
given during parameterization.

OSCOP P monitors the allocation of memory space.

If the memory capacity is not sufficient for a continuous mean value recorder and the overall
memory capacity of the device has been reached, please proceed as follows:

Q Reduce the memory capacity of another recorder.

Note

Please note that unchecking a checkbox does not automatically deallocate memory space.

Q Increase the memory capacity of the continuous mean value recorder by the memory space
that has been deallocated beforehand.

Q Allocate a memory area of at least 1.5 MByte to each recorder.

For system data 100 MByte are reserved. This has to be considered for the hard disk size.
OSCOP P considers this fact automatically when calculating the available memory.
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Fault recorder

g=TE

File Edit Conmection Parameter Help

"SIMEAS R-PMU"/System control/Device Function

= "SIMEAS R-PMU* —
= System control

Continuous Recorder | Fault Recorder |
Interfaces ——
aul
S Osilelovs Recorder Size
Description n
Transient Analog Recorder -
Transient Phasor Recorder &g 100000
Phasor Measurement Unit
[% Transient Phasor Recorder 10.0000
Event Recorder
Recorder Size
in
¥ Event Recorder 15.0000

Avbl.
Total Memory: (8750 MB Memory:  |765.0 WB

Figure 12-13 Device Function, Fault Recorder tab

Q You can use the Fault Recorder tab to define the size of the memory areas of the device in
its function as a fault recorder.

Q Activate the required recorder and enter the corresponding memory space in MBytes under
Recorder Size in MB.

Q Transient Analog Recorder
Conventional analog fault recorder

Q Transient Phasor Recorder
Analog fault recorder for complex phasors and derived variables

Q Event Recorder
Binary event recorder

a Total Memory
Total memory capacity of the SIMEAS R-PMU

a Avbl. Memory
Memory that can be allocated freely.

For system data 100 MByte are reserved. This has to be considered for the hard disk size.
OSCOP P considers this fact automatically when calculating the available memory.
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12.7 Interfaces

The SIMEAS R-PMU features the following communication interfaces:
Q Data interface
Q LAN interface

a Service interface

12.7.1 Data Interface

The 9-pin serial data interface at the rear panel of your SIMEAS R-PMU can be used for direct
connection, modem connection, X.25 or star coupler. A PDC can be connected directly or via
modem.

Q Select the Data Interface tab under System control — Interfaces.

EE
"SIMEAS R-PMU"/System control/Interfaces
= "SIMEAS R-PMU"
E- System control
Device Function Data Interface | L&NInterface | Sewvice Inteface |
LEDs/Relays [X Enable Data Interface
Description
Transient Analog Recorder Serial Communication Type: Esternal modem |
Transient Phasor Recorder T kb et 173456
Phasor Measurement Unit
Baud rate: 19200 |
Waiting Time after disconnecting (ms): 1000
INIT String: ATROVIEDXOS0=1
Command Suffix: M
Dialing Command: ATDT
Messages
Connect: CONNECT Mo dial tone: [NO DIALTONE
Busy: BUSY Disconnect: [NO CARRIER

Figure 12-14 Interfaces, Data Interface tab

Q Checkthe Enable Data Interface checkbox and select the interface type from the drop-down
menu Serial Communication Type.

Q Enter the telephone number for modem transmission or X.25 Address for an X.25
connection in the Telephone number box. The Telephone Number is for documentation
purposes only and can be left empty.

Q Enter the Star coupler address for the Star coupler under Serial Communication Type.
Q Select the Baud rate of the interface from the drop-down menu of the Baud rate box.

Q Inthe Wait Time after disconnecting (ms) box you can enter a period of time that the
SIMEAS R-PMU will allow to elapse after disconnecting the modem before using the
interface again. This ensures that even slow modems have sufficient time for disconnecting.
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A waiting time of 1000 ms has been preset.

® Note

l If the data interface is used for the PMU, the baud rate is set to 115,200 bit/s (fixed). You can
only parameterize Direct and HAYES Modem. By activating the PMU, the baud rate will be set
to 115,200 bit/s automatically. Your previous baud rate parameterization will be lost.

Q Adjust the INIT String to suit your modem if necessary. It depends on the modem type that
is used. The default setting of the INIT string is: ATQOV1E0X0S0=1.

Q Enter the supplementary command for an AT command in the Command Suffix box. The
default setting of the supplementary command is: *M

Q Enter the command for the end of the command line in the Dialing Command box. The
default setting of the command is ATDT for tone dialing and ATDP for impulse dialing.

Q If a modem is used, check the message texts for the following conditions: Connect, Busy,
No dial tone and Disconnect and adjust them if necessary.

Note
Set the same baud rate for the SIMEAS R-PMU and the PC or DAKON.

Note

Always enter an INIT string for dial-up modems.
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12.7.2 LAN Interface

The LAN interface is located at the rear panel of the SIMEAS R-PMU.

Q Select the LAN Interface tab under System control — Interfaces.

g=TE

File Edit Connection Paramster Help

"SIMEAS R-PMU"/System control/Interfaces

B "SIMEAS R-PMU" -
- System control
Device Function Datalnterface | LAN Interface Service Interface
LEDs/Relays IX Enabie LAN interface:
Description
Transient Analog Recorder
Transient Phasor Recorder 2
s IP Address SIMEAS R-PMU: 195.0.0.0
Subnet Mask SIMEAS R-PMU: 195.0.0.0
IP Address Gateway to 0SCOP
Network:

Figure 12-15 Interfaces, LAN Interface tab

O Check the Enable LAN Interface checkbox to use the interface.

Q Enter the IP Address SIMEAS R-PMU and the Subnet Mask SIMEAS R-PMU of the
SIMEAS R-PMU, and, if necessary, the IP Address Gateway to OSCOP Network in the
appropriate boxes.

The Gateway box can be left blank if the evaluation PC or the DAKON are in the same
network as the SIMEAS R-PMU. It is only required for the function SIMEAS R-PMU calling
Master Station (see chapter 12.5).
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12.7.3 Service Interface

The 9-pin service interface is located at the front of the SIMEAS R-PMU. The transmission
parameters of this interface are fixed and are displayed in the Service Interface box.

"SIMEAS R-PMU" 3
File Edit Conmection Parameter Help

g =[5

"SIMEAS R-PMU"/System control/Interfaces

= "SIMEAS R-PMU™ -
E- System control
Device Function Data Interface LAN Inteface | Service Interface
This interface cannot be configured.
LEDs/Relays The interface has the following settings:
Description
Transient Analog Recorder
Transient Phasor Recorder Baud rate: 19200
Phasor Measurement Unit Parity: none
Data bits: 8
Stop bits: 1
Kl

Figure 12-16 Interfaces, Service Interface tab

Digital Fault Recorder, SIMEAS R-PMU, Manual

149
E50417-H1076-C360-A5, Release 10.2012



12

12.8 LED Indications

12.8

LED Indications

During operation, the SIMEAS R-PMU creates 19 different operation and fault messages that
are displayed using 16 LEDs on the control panel.

Up to five messages can be linked using OR functions and assigned to one of the LEDs.

Q Select the LED tab under System control — LEDs/Relays.

"SIMEAS R-PMU"

File Edit Connection Parameter Help

“SIMEAS R-PMU"/System control/LEDs/Relays

=)

[ e

= "SIMEAS R-PMU"

System control
Device Function
Interfaces
Description
Transient Analog Recorder
Transient Phasor Recorder
Phasar Measurement Unit

LED | Relay | Groupalam |

Indicator output: (@ [LED 1 =]

LED 1

=lol=]

[~ Device Ready for Dperation [~ PC not attainable

™ Dperating Voltage OK
™ Mormal Mode

[ Test Mode

™ Blacking Mode

" Communication Active
™ Recording Event

X DAU Fault

" Printer Fault

™ Synchronization Fault

" CPU Fault

™ PMU Active

™ Ringbuffer Active

™ Accumulator Capacity OK
™ Temperature too low

[” Temperature too high

™ Device Synchronization DK
[ Data Fault

Figure 12-17 LED tab

Q If you want to change the default settings, select the corresponding LED from the drop-down
menu Indicator output and check the control boxes of the individual messages to assign

them to the LED.

150

Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012



12

12.9 Relay Indications

12.9 Relay Indications

The SIMEAS R-PMU provides the option of combining up to five messages by OR and assigning
them to relay 2, 3 or 4. The relays are designed as normally open contacts. Relay 1 is
permanently linked to the watchdog monitoring function (Chapter 13) of the SIMEAS R-PMU and
designed as a normally closed contact.

[ ) Note

l A Group alarm is assigned to a relay exclusively and cannot be combined with other messages.

Q Select the Relay tab under System control — LEDs/Relays.

g=TE

File Edit Conmection Parameter Help

"SIMEAS R-PMU"/System control/LEDs/Relays

= "SIMEAS R-PMU" -
E- System control
Device Function LED | Relay | Growpdlam |
Interfaces
Indicator output: | REL 2 =
Description REL 2
Transient Analog Recorder
e i L ™ Device Ready for Operation [~ PC not attainable
Phasor Measurement Unit '
™ Operating Yoltage OK. I CPU Fault
™ Homal Mode ™ PMU Active
[ Test Made [™ Ringbuffer Active
™ Blocking Mode ™ Accumulator Capacity 0K
[” Communication Active ™ Temperature too low
™ Recording Event " Temperature too high
™ DAU Fault ™ Device Synchronization 0K
" Printer Fault [ Data Fault
™ Synchronization Fault ™ {Graup Alam

Figure 12-18 Relay tab

Q If you want to change the default settings, select the corresponding relay from the Indicator
output drop-down menu and check the control boxes of the individual messages to assign
them to the corresponding relay.
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12.10 Group Alarm

Select the 5 messages that will be OR combined in a group alarm in the Group Alarm tab.

Q Select the Group Alarm tab under System control — LEDs/Relays.

"SIMEAS R-PMU" i

File Edit Connection Paramster Help

"SIMEAS R-PMU"/System control/LEDs/Relays

=}

[ERRE

- “SIMEAS R-PMU™

System contiol
Device Function
Interfaces
Description
Transient Analog Recorder
Transient Phasor Recorder
Phasor Measurement Unit

Group Alarm

[ Test Mode

X DAU Fault

B [ |
LED | Felay | Group Alarm
™ [Device Ready for O ion, [ PC not
™ Operating Voltage OK. ™ CPU Fault
[ Normal Mode [ PMU Active
™ Ringbuifer Active
I~ Blacking Mode ™ Accumulator Capacity 0K
[C Communication Active [ Temperature too low
™ Recording Event ™ Temperature too high
™ Device Synchranization 0K
[X Printer Fault [ Data Fault
[X Synchronization Fault

Figure 12-19 Group Alarm tab

Q If you want to change the default settings, check the checkboxes of the individual messages
that you wish to combine in a group alarm.

Note

Messages which are not error messages (,positive messages*“) should not be allocated to the
group alarm.
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12.11 Slot Description

A SIMEAS R-PMU can be equipped with a maximum of four DAU modules (1 DAU for a ZE 8/
16 and 4 DAUs for a ZE 32/64). In the Description dialog box, the channel assignment of the
individual slots is parameterized.

= TE

File Edit Conmection Parameter Help

"SIMEAS R-PMU"/Description

- “SIMEAS R-PMU" -
System control
Description
Transient Analag Recorder
Transient Phasor Recorder
Phasar Measurement Unit

Figure 12-20 Description dialog

Q Click on a slot (1 to 4) and select the following tabs one after the other to set the individual
parameters:

]

00D Oo

Binary channel

Analog Channels
Power/Frequency
Positive/negative sequence
DC channels (for DDAUs only)

[ ) Note

l Only the tabs that are relevant for the DAU types in use are displayed.
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12.11.1 Binary Channels

The Binary Channel tab is provided for all DAU types.

"SIMEAS R-PMU" HER

File Edit Connection Parameter Help

"SIMEAS R-PMU"/Description/Slot 1

= "SIMEAS R-PMU"
System control
= Description Analog Channels | Power/Frsquency | Symmetrical Components

Binary Channels
Slot 2

Slot 3 Channel:  |EITITH ~|
Slot 4 D1/BIN1
Transient Analog Recarder s T —
:  [DAUT/Binay1
Transient Phasor Recordsr Chane b srinin, Y
Phasor Measurement Unit Abbreviation:  [D1/BIN1
Color: | - |
Display in 0SCOP P: @ Yes () No
Sensor: @ Nomally Open O Normally Closed

Figure 12-21 Binary channels tab

Q Select the channel of the DAU from the drop-down menu of the Channel box. VCDAU,
VDAU, CDAU and DDAU are equipped with 16, BDAU modules with 32 binary channels.

0 The Channel Description and the Abbreviation are specified by default but can be
adjusted depending on the user requirements.

Q Inthe Color box, you can select one of 16 colors for displaying the values in the OSCOP P
module Evaluate.

Q Select under Display in OSCOP P whether the values of the channel are to be displayed in
the OSCOP P Evaluate module.

Q Select if a Sensor of type Normally Open or Normally Closed is connected (see
chapter 7.2.1.2.2).
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12.11 Slot Description

The Analog Channels tab is provided for VCDAU, VDAU and CDAU modules.

“SIMEAS R-PMU"

File Edit Conmection Parameter Help

"SIMEAS R-PMU"/Description/Slot 1

- "SIMEAS R-PMU"
System control
E- Description

Slot 2

Slot 3

Slot 4
Transient Analog Recorder
Transient Phasor Recorder
Phasor Measurement Unit

Binary Channels

Analog Channels

Channel:

D1~

Channel Description:
Abbreviation:
Calar:

Matching transducer core:

Primary Operating Voltage:

Fower/Frequency |

DAV |

DAU1/Valtage 1
D1/v1
@ D-110vAC O 0- 220V AC

Symmetrical Components

Primary ¥T nominal value:

380.000 kY
Secondary ¥T nominal value:  |100.000 v

Display in 0SCOFP P: @ Yes O Mo

Gain:  [1.000

Figure 12-22 Analog Channels tab

You can parameterize the following channels depending on the DAU type:

Q VCDAU Voltages V1 to V4 and currents 11 to 14

VDAU Voltages V1 to V8

CDAU

O

Currents |1 to 18

Select one of the 8 channels from the drop-down menu of the Channel box.

Change the Channel Description and Abbreviation and select a Color (if necessary).
Select with Matching Transducer Core the input voltage range for the VCDAU or VDAU.
Select the input voltage range for the VDAU or VCDAU under Primary Operating Voltage.

0O 000 O

Enter the nominal voltage as phase-to-phase voltage and select the primary dimension of the
measured values (e. g. kV).

Enter the transformation ratio of the transducer in the Primary VT nominal value and
Secondary VT nominal value and select the appropriate primary-side dimension of the
measured value unit from the drop-down menu.

The following reference values are valid for the connection of the measuring signals:

Star Phase-to-ground values

Delta Phase-to-phase values
Monophase/l-phase Phase values

3-phase Phase currents
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Note

Digits following a point are regarded as decimal places.

Q Select under Display in OSCOP P whether the values of the channel are to be displayed in
the OSCOP P Evaluate module.

Q The display curve for low measured values can be improved by a gain factor that acts like a
zoom in the y direction. Enter the value in the Gain box.
Default setting: 1, i. e. no gain; digits following the point are regarded as decimal places.

Note

On the basis of the Nominal transducer values, OSCOP P calculates the standard trigger
values (nominal value +20 %) and stores them for each channel of the analog fault recorders.
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12.11 Slot Description

12.11.3 Power/Frequency

The Power/Frequency tab is provided for VCDAUSs, coupled CDAUs and, with certain
restrictions, for VDAUSs.

g=TE

File Edit Conmection Parameter Help
"SIMEAS R-PMU"/Description/Slot 1

= “SIMEAS R-PMU™ -
System control
Fl Description Binary Channels |

fnalog Channels PﬂwellFrequennyl Symmetrical Components |

Slot 2
Slot 3 Channel: |2 ~ |
Slat 4 D1/PSUMS-7
Transient Analog Recorder Channel Description:  [Slot 1/Sum act. powerl
Transient Phasor Recorder .
Phasor Measurement Unit R SUM
cobor: N -

Display in 0SCOP P: @ Yes O No

Display range min: [0.000 Ww 7]
Display range max: |0.000 Mw
Time axis position: [0.000 HwW

Figure 12-23 Power/Frequency tab

You can parameterize the following channels depending on the DAU type:

a VCDAU and coupled CDAU at single-phase connection

a P1toP4 Active powers group 1 of the coupled CDAU

a P5toP8 Active powers of VCDAU and group 2 of the coupled CDAU

O Q1toQ4 Reactive powers group 1 of the coupled CDAU

a Q5t0o Q8 Reactive powers of VCDAU and group 2 of the coupled
CDAU

O FREQ1 Frequency calculated using the best signal of the first
recording group (channels 1 to 4) of the DAU

O FREQ2 Frequency calculated using the best signal of the second

recording group (channels 5 to 8) of the DAU

Powers are calculated from the corresponding current/voltage pairs V1/I1 to V4/14 (VCDAU
and group 1of the coupled CDAU) and V1/I5 to V4/I8 (group 2 of the coupled CDAU).
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12.11 Slot Description

0 VCDAU and coupled CDAU at star and delta connection

a
a

O

O

a

PSUM1-3
PSUMS-7

P4
P8

QSUM1-3
QSUM5-7

Q4
Q8

FREQ1

FREQ2

Total active power group 1 of the coupled CDAU

Total active power of VCDAU and group 2 of the coupled
CDAU

Active power of channel 4 group 1 of the coupled CDAU

Active power of channel 4 of VCDAU and group 2 of the
coupled CDAU

Total reactive power group 1 of the coupled CDAU

Total reactive power of VCDAU and group 2 of the coupled
CDAU

Reactive power of channel 4 group 1 of the coupled CDAU

Reactive power of channel 4 of VCDAU and group 2 of the
coupled CDAU

Frequency calculated using the best signal of the first
measured value recording group (channels 1 to 4) of the DAU

Frequency calculated using the best signal of the second
measured value recording group (channels 5 to 8) of the DAU

Total powers are calculated from the first 3 channels of a group.

a VDAU and not coupled CDAU

a

a

FREQ1

FREQ2

Frequency calculated using the best signal of the first
measured value recording group (channels 1 to 4) of the DAU

Frequency calculated using the best signal of the second
measured value recording group (channels 5 to 8) of the DAU

Q Select one calculated values from the drop-down menu of the Channel box.

Q Enter the Channel Description and Abbreviation and select a Color.

Q Select under Display in OSCOP P whether the values of the channel are to be displayed in
the OSCOP P Evaluate module.

Q Use the Display range min and Display range max boxes to set the lowest or highest
respectively measured value to be displayed in the OSCOP P Evaluate module. Select the

measured value dimension.

Note

Digits following the points are regarded as decimal places.

158

Q Setthe value for the zero crossing in the Time axis position box for evaluating the measured
values in the OSCOP P Evaluate module. Negative values are allowed.
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12.11 Slot Description

12.11.4 Symmetrical Components

The Symmetrical Components tab is provided for VCDAU, VDAU and CDAU modules at star
and delta connection.

"SIMEAS R-PMU" HER

File Edit Connection Parameter Help

"SIMEAS R-PMU"/Description/Slot 1

- “SIMEAS R-PMU™
System control

£ Description Binary Charnels
Analog Channels | Power/Frequency Symmetrical Components
Slot 2
Slot 3 Channel: |D1/PS1 |
Slot 4 D1/PS1
Transient Analog Recorder Channel Description: [DAUT /positivel
Transient Phasor Recorder .
Phasor Measurement Unit Stiaoranin U

Display in 0SCOP P: @ Yes O No

Figure 12-24 Symmetrical components tab

Q Select one of the calculated values from the drop-down menu of the Channel box.
You can choose between the positive-sequences PS1/2, the negative-sequences NS1/2 and
the zero-sequence systems ZS1/2.

[ ) Note

l »1“and 2 for positive, negative and zero-sequence system refer to the 1st current/voltage group
(channels 1 to 4) and the 2nd current/voltage group (channels 5 to 8).

0 Enter the Channel description and Abbreviation and select a Color.

Q Select under Display in OSCOP P whether the values of the channel are to be displayed in
the OSCOP P Evaluate module.
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12.11 Slot Description

12.11.5 DC Channels

The DC channels tab is only provided for DDAU modules. This tab is used to parameterize
operational data and information regarding the display of values in OSCOP P.

Note

DDAUSs are manufactured for input ranges of DC £1V, DC +10 V or DC +20 mA. Please check

the type of DDAUs used and make sure you parameterize the input signal variables according

to their intended use.

“SIMEAS R-PMU"

File Edit Conmection Parameter Help

"SIMEAS R-PMU"/Description/Slot 4

=+ "SIMEAS R-PMU™
Spstem control
= Desecription
Slot 1
Slot 2
Slot 3

Transient Analog Recorder
Transient Phasor Recorder
Phasor Measurement Unit

Figure 12-25 DC channels tab

DC Channels | Binay Channels |

Channel: D4/PROCT
D4/PROC1

Channel descr.: |DAU4/Processvaluel

Abbreviation: |D4/PROCT

Measurement values

Process values

Meas. input: ‘f" 1o0v

Max.: |10.0000 v

Display in DSCOP P: @ Yes ' No

X axis: |0

ﬂ Dim.: (¥ j

Min.: |-10.0000 v -10.0000

10.0000 v
Gain: |1.00000

v

Close

Q Select one of the analog channels from the drop-down menu of the Channel box.

QO Enter the Channel descr. and Abbreviation and select a Color.

Note

For DC channels, a mapping for measured values to process signals can be parameterized.

Example: The measurement range DC 0 V to DC +10 V is mapped to the process signals -50 °C

to +100 °C.

Q Select the secondary signal variable that is provided on the input terminals of the DDAU from
the drop-down menu Meas. input under Measurement values.

Q Enter the minimum and maximum of the secondary signal variable into the Min. and Max.

boxes.

Q Use the drop-down menu Dim. under Process values to select the dimension of the
measured value to be displayed as a y-axis label in the OSCOP P Evaluate module, or enter
a string consisting of maximum six characters. Enter the minimum and maximum of the
converted process variable into the Min. and Max. boxes.
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12.11 Slot Description

Q Select under Display in OSCOP P whether the values of the channel are to be displayed in
the OSCOP P Evaluate module.

Q Inthe X axis box you can enter the process variable value at which the time axis is to appear
in the OSCOP P Evaluate module.

Q The display curve for low measured values can be improved by a Gain factor that acts like a
zoom in the y direction. Enter the value in the Gain box.

o Note
l The parameters Display in OSCOP P, X axis and Gain do not influence the display of PMU data
in OSCOP P.
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12.12 Transient Analog Recorder (TAR)

12.12 Transient Analog Recorder (TAR)

12.12.1 Time settings

Q First of all, select the dialog Transient Analog Recorder to set the time parameters for the

device.
Il
File Edit Connection Parameter Help
“SIMEAS R-PMU"/Transient Analog Recorder
= "SIMEAS R-PMU™ -
System control
Description
Transient Analog Recorder Time setting
Transient Phasor Recorder . 2
Phasor Measurement Unit fataiell ms J]
Prefault Time: (100 ms
Recording Time: |1000 ms
Recording Time for manual trigger: [1000 ms
Retrigger blocking time for analog inputs: [1000 ms
Retrigger blocking time for binary inputs: [1000 ms
Time frame for logical trigger: [50 ms

Figure 12-26 Transient Analog Recorder, time settings

Note

A time must be entered in every input field.

Q Select the dimension of the run times to be set from the drop-down menu of the Timebase
box.
For reasons of clarity, all times are displayed in the same unit of time. When the unit of time
is changed, all times will be readjusted.

Enter the recording time of the events preceding the fault in the Prefault Time box.
Define the length of a record starting from a specific trigger time in the Recording Time box.

Enter the recording time for a manual trigger in the Recording Time for manual trigger box.

0O 0 o0 O

In the Retrigger blocking time for analog inputs you can enter the blocking time for analog
channels. During this period, no other trigger condition is recognized for this channel.

O

In the Retrigger blocking time for binary inputs you can enter the blocking time for binary
channels. During this period, no other trigger condition is recognized for this channel.

Q Inthe Time frame for logical trigger box, you can enter the interval during which the
conditions for logical operations must be met.
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12.12 Transient Analog Recorder (TAR)

12.12.2 Analog Triggers

All measurement inputs of VCDAUs, VDAUs and CDAUSs can be used as analog trigger values.

"SIMEAS R-PMU" HER

File Edit Connection Parameter Help

“SIMEAS R-PMU"/Transient Analog Recorder/Trigger

E- "SIMEAS R-PMU"
System control

Description DC Trigger |
Hglianianti&naloa|Hacoidar Analog Trigger | BrayTigger |  EwemalMetwok | Patiem |
Transient Phasor Recorder Channel: D1/v1 |

Phasor Measurement Unit o

Channel description: DAU1/Voltage 1
Abbreviation: D1/4¥1
Trigger active: ¥
Retiigger Blocking: @ On C ok
Max Trigger: [¥ |277.200 kv
Min Trigger: ¥ [184.800 kv
dM/dtrise: ¥ [46.0000 KV /2 nom. cpcles
dM/dt drop: ¥ [46.0000 KV /2 nom. cycles

Figure 12-27 TAR, Analog Trigger tab

Q Select the channel from the drop-down menu of the Channel box.

The Channel description and the Abbreviation that you have parameterized before are
displayed in the parameter box of the channel.

Q Activate the trigger function of the channel by checking the Trigger active checkbox.

Q Activate or deactivate the Retrigger Blocking by clicking the appropriate radio button.

Q Activate the required trigger functions of the channel by checking the appropriate checkbox
Max Trigger, Min Trigger, etc.

Q Inthe fields Max Trigger or Min Trigger enter the primary values, for which a recording is to
be generated.

Q Set the value dM (delta of nominal value) for the Gradient trigger in the dM/dt rise or dM/dt
drop boxes. The timebase dt is permanently set to the double of the cycle. If the current rms
value exceeds the maximum or minimum limit value, there will be the corresponding gradient
triggering. A Gradient trigger cannot be set for positive, negative and zero-sequence
channels.
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12.12 Transient Analog Recorder (TAR)

12.12.3 Binary Triggers

All binary inputs of VCDAUs, VDAUs, CDAUs, DDAUs and BDAUSs can be used as binary trigger
values.

"SIMEAS R-PMU" HER

File Edit Connection Parameter Help

“SIMEAS R-PMU"/Transient Analog Recorder/Trigger

= "SIMEAS R-PMU™
System control

-

Description DC Trigger |
[lionsicntiAnalog|Hecoider AralogTrigger | Binary Trigger |  ExtemsiMetwork | Pattem |
Transient Phasor Recorder Channel: | IEFZITH] |~

E-E

Phasor Measurement Unit D1/BIN1

Channel description:  DAU1/Binary1
Abbreviation:  D1/BIN1
Retrigger Blocking: ® On O OFF
Change to nomal state:

Change to alarm state: |~

Figure 12-28 TAR, Binary Trigger tab

Q Select the channel from the drop-down menu of the Channel box.
The Channel description and the Abbreviation that you have parameterized before are
displayed in the parameter box.

Q Activate or deactivate the Retrigger Blocking by clicking the appropriate radio button.

Q Activate the checkboxes Change to normal state and/or Change to alarm state.

Note

Change to alarm state means: A normally open contact (connected to an input parameterized
as normally open contact) is closed or a normally closed contact (connected to an input param-
eterized as normally closed contact) is opened.

Change to normal state means: A normally open contact (connected to an input parameterized
as normally open contact) returns to open or a normally closed contact (connected to an input
parameterized as normally closed contact) returns to closed.
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12.12 Transient Analog Recorder (TAR)

12.12.4 Network and Cross Triggers

You can use the External/Network tab to set the behavior of the Transient Analog Recorder
(TAR) with regard to the network and cross trigger function.

The network trigger checkboxes are only selectable if you have enabled the LAN interface under
Interfaces — LAN Interface previously.

il

File Edit Connection Parameter Help

“SIMEAS R-PMU"/Transient Analog Recorder/Trigger

- "SIMEAS R-PMU" -
System control

Description DC Trigger
= T'a“a'“ﬂ Hacordey Analog Trigger Binaw Trigger | Esternal/Netwark | Fatten |
ligger

Transient Phasor Recorder

Phasor Measurement Unit

™ Trigger when network trigger is received

™ Enable cross trigger

Figure 12-29 TAR, External/Network tab

Q Select by checking the appropriate checkbox(es) whether the Transient Analog Recorder
(TAR) is to trigger a network trigger via the LAN, or whether the recorder itself is to trigger
when a network trigger is received via the LAN.

Q Select by checking the Enable cross trigger checkbox whether the Transient Analog
Recorder (TAR) is to also trigger when the Transient Phasor Recorder has been triggered.
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12.12.5 Trigger Pattern

A SIMEAS R-PMU allows you to combine up to eight channel-related trigger criteria by a logical
AND. The combination of several trigger criteria is referred to as a pattern in the following. A
maximum of 8 patterns can be parameterized.

To select a channel in a trigger connection, you have to activate this trigger as individual trigger.
After the activation of the pattern, the trigger is no longer valid as individual trigger.

"SIMEAS R-PMU” HEE
File Edit Connection Parameter Help
"SIMEAS R-PMU"/Transient Analog Recorder/Trigger
E "SIMEAS R-PMU"

System control

Description DC Trigger

E T“’%"B'“D Recorder Analog Trigger | Binay Triager | ExtemalMstwork | Pattern

Trigger

Transient Phasor Recorder Pattern: 1 x| Pattem active: ¥

Phasor Measurement Unit Channel Logical G 7
desciiption: |-0gical Group
Abbreviation: [LTRG1
Slot/measurement value/limit value violation:
[DAU/15/Min %
[DAU1/PS1/Min s
[DAUT/BINT/No Alarm .
[DAU4/PROCT/dM/dt diop L
\ .
[ L
[ .

Figure 12-30 TAR, Pattern tab

Q Select one of the eight possible patterns from the drop-down menu of the Pattern box.

Q Enter a pattern name with up to 20 characters in the Channel description box and the
pattern abbreviation with up to 8 characters in the Abbreviation box.

Q Select whether the pattern is to be activated by checking the Pattern active checkbox. To
activate a pattern, at least two triggers have to be combined.

Q To enter the conditions of the logical operation, click the individual boxes of the Slot/
measurement value/limit value violation group box and select the relevant DAUS and
channels in the dialog box that appears next.
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12.12.6 DC Triggers

All measuring inputs of the DDAUs can be used as DC trigger values.

"SIMEAS R-PMU" HER

File Edit Connection Parameter Help

“SIMEAS R-PMU"/Transient Analog Recorder/Trigger

= "SIMEAS R-PMU"

System control

Description Anelog Trigger | Binamy Trigasr | Estemal/Nstwork Pattem
£ Transient Analog Recorder DC Trigger
Transient Phasor Recorder Channel: |~

Ph M t Unit
& asor Measurement Unil DAPROCT
Channel description: DAU4/Processvaluel
Abbreviation: D4/PROC1
Trigger active: ¥

Reliigger Blocking: ® On ) Off
Man Trigger: [~ [1070000°
Min Trigger: [ [1070000
dMAdurise: [ [200000
dM/dt diop: [+ [2000000

72 nom.
cycles
72 nom.
cycles

v
v
v
v

Figure 12-31 TAR, DC Trigger tab

a

Select the channel from the drop-down menu of the Channel box.
The Channel description and the Abbreviation that you have parameterized before are
displayed in the parameter box of the channel.

Activate the trigger function of the channel by checking the Trigger active checkbox.
Activate or deactivate the Retrigger Blocking by clicking the appropriate radio button.

Enter in Max Trigger or Min Trigger respectively, the limit values that are to generate a limit
violation with Max or Min as the cause.

Set the value dM (delta of nominal value) for the gradient trigger in the dM/dt rise or dM/dt
drop boxes. The timebase is permanently set to the double of the cycle.

If the current arithmetic mean value exceeds the maximum or minimum limit value, there will
be the corresponding gradient triggering.

[ ) Note

l To avoid wrong trigger settings, trigger values are checked for plausibility. If the plausibility
checks fail, the value is rejected and a message with the valid input range is displayed.
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12.13 Transient Phasor Recorder (TPR)

12.13.1 Time Settings

Q First of all, select the dialog Transient Phasor Recorder to set the run time parameters for
the device.

g=TE

File Edit Connection Paramster Help

"SIMEAS R-PMU"/Tiansient Phasor Recorder

E- "SIMEAS R-PMU" -
System control
Description
Transient Analag Recorder Time Setting:

Transient Phasor Recorder " i
Phasor Measurement Unit Ui | J]
Recording Rate: [1 nom. cycles

Prefault Time: (0.100 3

Recording Time: |60.000 3
Recording Time for manual tiigger: |5.000 E3

Retrigger blocking time for analog inputs: [60.000 s
Retrigger blocking time for binary inputs: [60.000 s

Figure 12-32 TPR, Time Settings tab

Note

A time must be entered in every input field.

Q Select the dimension of the run times to be set from the drop-down menu of the Timebase
box. For reasons of clarity, all times are displayed in the same dimension. When the unit of
time is changed, all times will be readjusted.

O

Enter in the Recording Rate box an integer between 1 and 5 for the recording rate in nominal
cycles.

Enter the recording time of the events preceding the fault in the Prefault Time box.
Define the length of a record starting from the trigger time in the Recording Time box.

Enter the recording time for a manual trigger in the Recording time for manual trigger box.

0O 00 O

Enter the blocking time for manual channels in the Retrigger blocking time for analog
inputs box. During this period, no other trigger condition is recognized for this channel.

O

Enter the blocking time for binary inputs in the Retrigger blocking time for binary inputs
box. During this period, no other trigger condition is recognized for this channel.
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12.13 Transient Phasor Recorder (TPR)

12.13.2 Analog Triggers

All measuring inputs of VCDAUSs, VDAUs and CDAUSs can be used as analog trigger values.

“SIMEAS R-PMU"

File Edit Connection Parameter Help

“SIMEAS R-PMU"/Transient Phasor Recorder/Trigger

E- "SIMEAS R-PMU"

System control
Description
Transient Analog Recorder
Transient Phasor Recorder
Phasor Measurement Unit

DC Trigger |
7 3
i Analog Trigger | BinawTrgger | EvemalMetwok |

Channel: D1/v1 |

®
= D11

Channel description: DAU1/Voltage 1
D11

rd

Abbreviation:
Trigger active:

@® On O Off

v [errz00 kv
184.800 kv
46.0000 kv
46.0000 kv

Retrigger Blocking:
Max Trigger:
Min Trigger: ¥
dM/dt rise: [ JFilter time
dM/dt drop: [ JFilter time

Filter time:

Figure 12-33 TPR, Analog Trigger tab

a

Digital Fault Recorder, SIMEAS R-PMU, Manual
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Select the channel from the drop-down menu of the Channel box.
The Channel description and the Abbreviation that you have parameterized before are
displayed in the parameter box of the channel.

Activate the trigger function of the channel by checking the Trigger active checkbox.
Activate or deactivate the Retrigger Blocking by clicking the appropriate radio button.

Activate the individual trigger functions of the channel by checking the appropriate checkbox
Max trigger, Min trigger, etc.

Enter in Max trigger or Min trigger respectively, the primary values that are to generate a
recording.

Set the value dM for the Gradient Trigger in the dM/dt rise or dM/dt drop boxes.

The filter time of the Gradient trigger can be parameterized in seconds.

If the measured value exceeds the limit value dMax or dMin within the filter time, there will
be the corresponding Gradient triggering.

A Gradient trigger is not provided for positive, negative and zero-sequence channels.
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12.13 Transient Phasor Recorder (TPR)

12.13.3 Binary Triggers

All binary inputs of VCDAUSs, VDAUs, CDAUs, DDAUs and BDAUs modules can be used as
binary trigger values.

"SIMEAS R-PMU" HER

File Edit Connection Parameter Help

“SIMEAS R-PMU"/Transient Phasor Recorder/Trigger

= "SIMEAS R-PMU™
System control

Description DC Trigger |
Transient Analod Recordet Analog Trigger Binary Trigger | EemaliNetwork |
El- Transient Phasor Recorder

(2 ST B [D1/BIN1 B

# Pl
[ Phasor Measurement Unit r
Channel description:  DAU1/Binaiy1

Abbreviation: D1/BIN1

Retrigger Blocking: @ On O O
Change to normal state: |~

Change to alarm state: [

Figure 12-34 TPR, Binary Trigger tab

Q Select the channel from the drop-down menu of the Channel box.

The Channel description and the Abbreviation that you have parameterized before are
displayed in the parameter box of the channel.

Q Activate or deactivate the Retrigger Blocking by clicking the appropriate radio button.

Q Activate the checkboxes Change to normal state and/or Change to alarm state.

Note

Change to alarm state means: A normally open contact (connected to an input parameterized
as normally open contact) is closed or a normally closed contact (connected to an input param-
eterized as normally closed contact) is opened.

Change to normal state means: A normally open contact (connected to an input parameterized
as normally open contact) returns to open or a normally closed contact (connected to an input
parameterized as normally closed contact) returns to closed.
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12.13 Transient Phasor Recorder (TPR)

12.13.4 Network and Cross Triggers

You can use the External/Network tab to set the behavior of the Transient Phasor Recorder with
regard to the network and cross trigger function.

The External/Network tab is only shown if you have previously selected Network as interface
type under Interfaces — LAN interface.

il

File Edit Connection Parameter Help

“SIMEAS R-PMU"/Transient Phasor Recorder/Trigger

- "SIMEAS R-PMU" -
System control
Description DC Trigaer
Transient Analog Recorder
E- Transient Phasor Recorder

Phasor Measurement Unit

Analog Trigger Binary Trigger External/Network

™ Trigger when network trigger is received

™ Enable cross trigger

Figure 12-35 TPR, External/Network tab

Q Select by checking the appropriate checkbox(es) whether the TPR is to trigger a network
trigger via the LAN, or whether the Transient Phasor Recorder (TPR) itself is to trigger when
a network trigger is received via the LAN.

Q Select by checking the Enable cross trigger checkbox whether the Transient Phasor
Recorder (TPR) is also to trigger when the Transient Analog Recorder (TAR) has been
triggered.
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12.13 Transient Phasor Recorder (TPR)

12.13.5 DC Triggers

All measuring inputs of DDAUs can be used as DC trigger values.

"SIMEAS R-PMU" HER

File Edit Connection Parameter Help

"SIMEAS R-PMU"/Transient Phasor Recorder/Trigger

- "SIMEAS R-PMU"
System control

Description Analog Trigger | Binary Trigger | Extemal/Network
Transient Analog Recorder DC Trigger
E Transient Phasor Recorder

Channel: -]

B

Phasor Measurement Unit D4/PROC

Channel description: DAU4/Processvaluel
Abbreviation: D4/PROCT
Trigger active: [
Reliigger Blocking: ® On  C Off
I [10oo00 ¥
I [10.0000 ¥
I [20.0000 ¥ /Filter time
I~ [200000 v JFilter time

Filter time: 0060s ~|

Figure 12-36 TPR, DC Trigger tab

a
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Select the channel from the drop-down menu of the Channel box.
The Channel description and the Abbreviation that you have parameterized before are
displayed in the parameter box of the channel.

Activate the trigger function of the channel by checking the Trigger active checkbox.
Activate or deactivate the Retrigger Blocking by clicking the appropriate radio button.

Enter in Max Trigger or Min Trigger respectively, the limit values that are to generate a limit
violation with Max or Min as the cause.

Set the value dM (delta of nominal value) for the Gradient trigger in the dM/dt rise or dM/dt
drop boxes. The timebase dt can be parameterized in nominal cycles.

If the currently measured value exceeds the limit value dMax or dMin, there will be the
corresponding Gradient triggering.
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12.14 Phasor Measurement Unit (PMU)

12.14 Phasor Measurement Unit (PMU)

12.14.1 PMU Settings

Q First of all, select the dialog Phasor Measurement Unit to set the parameters for the PMU.
ol x|

File Edit Connection Parameter Help

“SIMEAS R-PMU"/Phasor Measurement Unit

= "SIMEAS R-PMU" —
System control
Description
Transient Analog Recorder Phasor M, Unit
Transient Phasor Recorder

| T [X Enable PMU Current System Frequency: 50 Hz
PHU Interface PMU Name: SIMEAS R PMU

PMU ID: 1000

Reporting Rate: 10 x|/ Hz

Data format
{O 16 bit integer (@ 32 bit floating point ‘
Data Type AC DAU
{O Positive sequence only @ All Phasors ‘
Slot

[% Enable PMU on Slat1 IX Enable PMU on Slot2

™ Enable PMU on Slot3 [ Enable PMU on Slot4
Estimated Data Rate: 15 kBits/s

Figure 12-37 Phasor Measurement Unit dialog

a

a

Activate the PMU by checking the Enable PMU checkbox.
The currently set nominal frequency is displayed.

Assign a name (PMU Name) and a unique PMU ID to the SIMEAS R-PMU.

[ ) Note

l The assigned PMU ID is valid for the central processing unit of the SIMEAS R-PMU. Since every
DAU is regarded as an individual Phasor Measurement Unit that is subordinate to the central
processing unit, the DAU modules are automatically assigned the sequence numbers of the
central processing unit as a PMU ID.

Depending on the design of the SIMEAS R-PMU type (ZE 8/16 or ZE 32/64), a range between
two and five PMU IDs is required. Please bear this in mind when assigning the PMU IDs.

0 Depending on the nominal frequency, you can select the sampling rate from the drop-down
menu Reporting Rate.

Q Inthe Data format field, you can define either the 16 bit integer or the 32 bit floating point
format.

Q Inthe Data Type AC DAUSs box, you can choose between the transmission of the All
Phasors or the Positive sequence only.

Q Activate the PMU functions for every slot that is equipped with a DAU by checking the
appropriate checkbox under Slot configuration.
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12.14 Phasor Measurement Unit (PMU)

12.14.2 PMU Interface

Q Then select the dialog Phasor Measurement Unit — PMU Interface to set the parameters
for the interface characteristics.

"SIMEAS R-PMU"

File Edit Connection Paramster Help

"SIMEAS R-PMU"/Phasor Measurement Unit/PMU Interface

Et "SIMEAS R-PMU"
System control

Description

Transient Analog Recorder
Transient Phasor Recorder

oo

Phasor Measurement Unit

PMU Interface

PHU I

g =[5

Communication Type:

PDC IP address:

PHU UDP port:

PPP Interface PHU

[ IP Address Auto Assignment

IP Address:

Figure 12-38 Phasor Measurement Unit, PMU Interface

Q Select the Communication Type to be used for communication between your
SIMEAS R-PMU and the PDC.

Q Enter the IP address of the PDC under PDC IP address.

Q Enter the port number to be used by the SIMEAS R-PMU under PMU UDP port or PMU TCP
port. The default setting is 4712/TCP or 4713/UDP. Please note that the PPP protocol is
used for null modem and modem communication and that a PDC IP address and a port num-
ber have to be configured in this case as well.

Note

For further information on the communication between the SIMEAS R-PMU and a PDC, please

refer to the Application Description “Communication SIMEAS R/SIMEAS R-PMU*, order no.
E50417-X1074-C402 under www.simeas.com.

Q When you select modem or null modem communication, under PPP Interface PMU the auto-
matic IP address assignment from PDC to SIMEAS R-PMU can be switched off. In this case,
deactivate IP Address Auto Assignment and enter the IP address to be used for the PMU
interface in the IP Address field.
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13.1 System Monitoring

13.1 System Monitoring

The SIMEAS R-PMU automatically monitors the operation of its own firmware and the functions
of important hardware components. This self-monitoring function records all system events and
is always active in the background. LEDs at the control panel, signal relays and records of the
log recorder give a permanent overview of the device status.
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13.2

13.2.1

13.2 Operator and Error Messages

Operator and Error Messages

General

The SIMEAS R-PMU records operator and error messages in different ways:

QO Recorded in the log recorder: The log entries can be read out and evaluated using OSCOP P.
Q Signaling via signal contacts (CPU relay contacts)

Q Display via LEDs at the control panel

Q Device state (see chapter 12.1)

Light-emitting diodes (LEDs)

There are 21 LEDs at the control panel:

Q LED 1 to 8 (red): Fault displays

Q LED 9 to 16 (green): Status information

Q LED 17 to 21 (yellow): Displaying general device messages.

Note

LEDs 1 to 16 can be parameterized freely. Up to five messages can be assigned to each LED.
If a message is provided, the LED that has been parameterized for this message will light up
(OR link).

LEDs 17 to 21 cannot be parameterized, they are permanently allocated.

Table 13-1 shows the allocation of LEDs 1 to 8 at delivery and describes the meaning of the
individual error messages.

Table 13-1  Error messages via LEDs
LED no. Message Definition
1 DAU error DAU booting error or DAU failure (self-monitoring)
2 CPU error Error during reading or writing of the flash disk,
internal recorder fault, malfunction of the
communication processor
3 Printer error Malfunction of the local printer
Possible cause: paper tray empty, paper jam,
printer not ready or printer connection malfunction
4 Data error DAU data consistency error or time-out during
DAU transmission
5 Synchronization error Synchronization signal failed or faulty
6 PC not available Evaluation PC or DAKON not available in call-
back mode
7 Temperature error Operating temperature outside permissible
temperature range of -5 °C to +55 °C exceeded or
not reached
8 In reserve -
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13.2 Operator and Error Messages

Table 13-2 shows the allocation of LEDs 9 to 21 at delivery and describes the meaning of the

individual operator messages.

Table 13-2  Operator messages via LEDs
LED no. Message Definition

9 Device ready for operation Device is ready for operation, no malfunctions

10 Supply voltage OK Supply voltage is present

11 Battery buffer OK Battery buffer operating without malfunctions
(optional)

12 Recording active Is lit for the duration of a triggered fault recording
(TAR or TPR) - not with trigger cause "external
start"

13 Device synchronized LED flashes: a valid synchronization signal has
been detected, however, the device is not
synchronized yet;

LED lights up:device is synchronized

14 Communication active A communication has been set up by OSCOP P

15 Ring buffer active Records are deleted because >90 % of the
reserved memory space has been reached

16 PMU active LED flashes: PMU recording is active, however,
no PMU data is transferred to the PDC;

LED lights up: PMU recording is active and PMU
data is transferred to the PDC

17 Group alarm Device has malfunctioned

18 Normal mode Device is in normal mode, all triggers are active

19 Lock mode Device is in lock mode, all triggers are deactivated

20 Test mode Device is in test mode, all triggers are active;
"Test" is entered as trigger cause

21 Manual triggers Manual triggering of a record; "Manual" is entered
as trigger cause
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13.2 Operator and Error Messages

Signal outputs
Four signal outputs are provided for sending messages to an alarm or telecontrol system.

The first signal output (life contact) is firmly connected to the process monitoring circuit
(watchdog) and signals serious faults that prevent the SIMEAS R-PMU from functioning
properly.

The remaining three outputs can be assigned to any error or status messages. Except for the
first one (watchdog alarm), the signal outputs have been designed as NO contacts. That means
that they are open when the device is OFF.

Messages can be combined to form a group alarm by parameterization. The messages
mentioned in Table 13-1 can be allocated to the relays.

One exception is the live contact that is permanently connected to relay 1 and cannot be
changed.

Live contact
Relay 1 (live contact; fixed assignment) provides information about the device status.

Table 13-3  Relay 1 (live contact)

Relay Message Remark
no.

1 System OK Contact open

System malfunction/system OFF Contact closed

Table 13-4  Preset error and operator messages via relay 2 to 4

Relay Message Remark
no.
2 Device ready for operation Contact closed
3 Recording active Contact closed
4 Group alarm Contact closed

CAUTION
A Caution about missing spark suppressor.

Nonobservance of the safety instructions means that moderately
severe or slight injuries can occur.

e The signal outputs are not equipped with a spark suppressor. Appropriate external
protection measures must therefore be ensured if inductive loads are connected.
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13.2 Operator and Error Messages

Log recorder

All system messages are written in a log file. The log file is designed as a ring buffer. Once the
ring buffer mode has been reached (a maximum of 10,000 messages can be logged), the oldest
messages will be overwritten.

Contents of a system message:
Consecutive number
Time/date stamp

Device name

Error text

Additional text

Error class

0000 OO0 O

Error level

Note

See the Appendix for a list of all log messages.

Note

We recommend backing up the log file before restarting the device. This measure simplifies a
future fault diagnosis.
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13.2 Operator and Error Messages

Group alarm

A group alarm will be tripped, when one or several messages (alarm reasons) arrive. These mes-
sages can be parameterized by the user, see chapter 12.10. In addition, the following reasons
trigger a group alarm:

Q Device self-monitoring detects a severe fault during start-up or during operation.

Q The device changes to blocking mode due to a high amount of data. In blocking mode all trig-
gers are deactivated.

Q One DAU is provided with a wrong calibrating frequency.

The group alarm relay contact closes, when an alarm occurs and opens after the alarm is reset.
The group alarm LED blinks, when a group alarm is triggered and will be extinguished once the
group alarm is reset and all assigned messages are in normal mode. If the group alarm is reset
and not all assigned messages are in normal mode, the group alarm LED lights permanently.

The group alarm may be reset: Via control panel (button Group alarm), via control input 4 and
via remote control (OSCOP P).

Table 13-5  Behaviour of the group alarm
Condition Relay LED
Group alarm Group alarm
Group alarm Closed Blinking
Group alarm reset, alarm cause(s) still provided Open On
Group alarm reset, alarm cause(s) eliminated Open Off
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13.2 Operator and Error Messages

13.2.2

Monitoring

Behaviour with Critical Faults

The SIMEAS R-PMU not only records events but independently detects faults that prevent the
SIMEAS R-PMU from functioning properly.

The following monitoring features trigger a restart:

The SIMEAS R-PMU monitors all running processes in real time. The device records if a process
is not carried out properly. A watchdog timer signals a system restart if the watchdog is not
triggered regularly.

Status message

The CPU receives a status message from the individual data acquisition units (DAUs) every 60
seconds. This verifies the proper functioning of every DAU. A DAU failure triggers a device
restart. When a DAU status message fails, the measuring system is restarted. If this happens
three times within 10 minutes, the measuring system is switched off and the device remains in
group alarm state.

Watchdog timer

The CPU module is monitored by a process monitoring circuit (watchdog timer). The watchdog
timer checks whether the internal device messages arrive in time. With each correct arrival the
watchdog timer is restarted. If the timer is not restarted, the watchdog triggers a device restart
after 8 seconds have elapsed.

Note

If the device still malfunctions after restarting, the restart will be interrupted after two further
unsuccessful attempts. In this case, contact our hotline.
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Contents

This section is intended for experienced commissioning technicians. The personnel must be

thoroughly familiar with the installation and commissioning of fault recorders of the SIMEAS R-
PMU type, the management of power systems and with the relevant safety rules and standards.
14.1  Getting Started 184
14.2  Installation and Connection 188
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14.1 Getting Started

14.1 Getting Started

This chapter describes the first steps that you should take after receiving your SIMEAS R-PMU.
After unpacking, please check whether the design and rated data of the device match your
requirements.

For an electrical check, you can now navigate in the user interface without any measured values
for the first time. Furthermore, you can connect the device to a notebook or a personal computer
and operate it using OSCOP P.

In the last section you will find hints on what to observe for the long-term transport and storage
of the system.

14.1.1 Unpacking and Repacking the Device

The devices are packed appropriately at the factory for transport. Unpacking and repacking must
be performed with the usual care, without force and only with the aid of suitable tools. Visually
check the device immediately upon arrival for correct mechanical condition.

Please observe further notes that may have been attached.

The shipping packaging can be reused in the same manner for further shipment. The storage
packaging of individual devices is not sufficient for shipping.

If other packaging is used, it must be ensured that the transport requirements are met.

The device must be in the final operating area for a minimum of two hours before the power
source is first applied. This time allows the device to attain temperature equilibrium, and
dampness and condensation are avoided.
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14.1.2

14.1.2.1

14.1.2.2

14.1 Getting Started

Device Inspections upon Receipt

Check of the Rated Data

First of all, check the complete ordering code (MLFB) and the delivery note to ensure that the
version delivered complies with the required rated data and functions, and that the necessary
and desired accessories are complete.

Electrical Check

Please observe the operating conditions according to VDE0100 and VDE0105 part 1.

The device must be in the final operating area for a minimum of two hours before the power
source is first applied. This time allows the device to attain temperature equilibrium, and
dampness and condensation are avoided.

WARNING

Warning about dangerous voltages.

Nonobservance of the safety instructions means that death, heavy
injuries or considerable material damages can occur.

e Electric checks may be performed only by qualified personnel who are familiar with and
adhering to safety requirements and precautionary measures, may perform these steps.

For a first electrical check of the device, it is sufficient to ensure reliable earthing and to connect
the auxiliary supply voltage:

a Connect the earthing electrode of the device to the protective earthing. The earthing screws
are positioned at the rear panel in the case of cubicle mounting and panel flush mounting. In
the case of surface mounting, an earthing terminal is used.

Q Wire the supply voltage to the device inputs observing the correct height and polarity of the
supply voltage (see chapter 16.1).

Q Switch the device on using the mains switch.

Q All LEDs at the front of the device are active during booting. After approx. ten seconds, all
LEDs are extinguished. If a battery package has been installed, the battery test is started with
the Accumulator capacity OK LED blinking, which is complete after 30 seconds. The
device is ready for operation, as soon as the Device ready for operation, Operating
voltage OK and the Normal mode LEDs light up. If the Accumulator capacity OK LED is
blinking, the battery package is being charged.

14.1.3 Operation with OSCOP P
You can operate the digital fault recorder SIMEAS R-PMU using the system software OSCOP P.
For detailed information, please refer to the Chapter 12.
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14.1 Getting Started

14.1.4

Transport

Transport the SIMEAS R-PMU only in its original packaging or in another appropriate packaging.
The packaging materials must ensure protection against shock and impact, as well as against
electrostatic charge (ESDS measures).

Make sure that no objects or fluids can enter the device during transportation. This especially
goes for the interface connectors.

Condensation may occur when the device is brought from a cold environment into the operating
room. Wait at least for two hours until the device has adjusted its temperature and is absolutely
dry before putting it into operation.

CAUTION

Caution with defective devices with transport damage.
Nonobservance of the safety instructions means that moderately severe or slight inju-
ries can occur.

e Devices that have been damaged during transport must not, under any circumstances, be
connected and put into service.

Note

Please bear in mind that such measures apply both for complete devices and individual modules.
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14.1.5

14.1 Getting Started

Storage

If the device is not to be used immediately, it can be stored.
Please observe the following:

SIMEAS R-PMU devices must be stored in dry and clean rooms. The device and its replacement
modules must be stored within the temperature range of -25 °C to +70 °C (see Chapter 16).

To avoid premature aging of the electrolyte capacitors used in the power supply, a limited
temperature range of +10 °C to +35 °C is recommended for storage.

The relative humidity must not lead to condensation or ice formation.

With battery-buffered devices, it must be ensured that the battery is not damaged by total
discharge due to long storage times.

After extended storage, the power supply of the device should be energized, approximately
every two years, for one or two days to regenerate the electrolytic capacitors in the power supply
unit. This should also be done before the device is put into service.

The device must be in the final operating room for a minimum of two hours before the power
source is first applied after storage. This allows the device to attain temperature equilibrium, and
dampness and condensation are avoided.

CAUTION

Caution with defective devices with transport damage.
Nonobservance of the safety instructions means that moderately severe or slight inju-
ries can occur.

e Devices that have been damaged during transport must not, under any circumstances, be
connected and put into service.

Note

Please bear in mind that such measures apply both for complete devices and individual modules.
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14.2 Installation and Connection

14.2

Installation and Connection

A

CAUTION

Caution about wrong transport, storage, installation and mounting of the device.

Nonobservance of the safety instructions means that moderately severe or slight injuries
can occur.

The trouble-free and safe use of this device depends on proper transport, storage,
installation and mounting of the device taking into account the warnings and instructions in
this manual.

In particular, the general mounting and safety regulations (e. g. IEC, DIN, VDE, EN or other
national and international standards) for work with power current equipment must be
observed.

Notes

188

The prescribed sequence of operations must be considered and observed when
commissioning the SIMEAS R-PMU.

Adjustment of the individual data acquisition units at the site is not necessary for the
SIMEAS R-PMU because the device has already been adjusted in the factory.

For initial delivery, the SIMEAS R-PMU is equipped with the ordered components.
Depending on how communication with a PC or DAKON is planned, the corresponding
interface must be parameterized and put into service.

If components are installed subsequently in the SIMEAS R-PMU, the respective installation
instructions can be found in Chapter 14.3. After the components have been connected, the
parameters are set for the system.

To ensure proper functioning, all parameterizations steps described in Chapter 12 must be
carried out.

The basic parameters are set by default before the SIMEAS R-PMU is delivered. The
following chapters describe the procedure for commissioning the SIMEAS R-PMU.
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14.2 Installation and Connection

14.2.1 Installation

There are two housing sizes:
Q ZE 8/16 (10-inch housing)
Q ZE 32/64 (19-inch housing)

The device can be operated at the front side. All connections (except for the COM S service
interface) are located at the rear panel.

The SIMEAS R-PMU can be delivered for panel flush mounting, panel surface mounting
(surface-mounted housing) or for 19-inch mounting.

With ZE 32/64 design, every SIMEAS R-PMU housing is equipped with a special frame for
fastening the housing in a 19-inch rack using four screws.

Panel flush mounting
With panel flush mounting, the corresponding panel cut-out must be made in the corresponding
panel first. The installation into the cut-out can be done without any further installation material
by fastening the SIMEAS R-PMU using the appropriate fastening materials (4 screws) to the
panel. The external bores of the housing's mounting stop are used for this purpose (see
dimensional drawing in Chapter 8.2).

Panel surface mounting
With panel surface mounting (surface-mounted housing), the surface-mounted housing must
only be attached to the intended mounting position using appropriate fastening material
(depending on the surface). Four mounting plates at the corners of the housing are used for
fastening. For detailed fastening dimensions, please refer to the attached documents for the
surface-mounted housing.

Installation in a cabinet
Devices delivered in a cabinet are complete with internal wiring and the connections usually
mounted on terminal strips.

The D-SUB connectors, the RJ45 Ethernet connector, the connection modules (cubic plug) and
the screw-threads for the installation of metal levers for cable clamping and shield contact are
provided at the rear of the 7XP20 housing.

Extensions
If communication components are extended, please observe the notes in Chapter 14.3.
The dimensions of the devices and the specifications regarding mounting bores and the panel

cut-out can be found in the dimensional drawings in Chapter 15.2. For weights and
environmental conditions, please refer to the Technical Data.
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14.2 Installation and Connection

14.2.2 Connecting Cables

The cables with analog signals (current, voltage), with the binary signals (signal inputs), the
control signals and the power supply are always connected from the back to the rear panel.

Cable shield
For all cables connected to SIMEAS R-PMU, you have to use copper shielded cables.

The cables are fastened to the shield contact using clamps. To ensure interference immunity,
the cable insulation must be removed in the clamp area. This provides a reliable connection
between the shield and the shield contact. The cables leading to a printer, modem or PC are also
connected to the rear panel. The connection of external devices within a cabinet that meets EMC
requirements does not necessarily require earthing.

Note

The protection against interference emission, however, is significantly increased when the cable
shield is connected to the shield contact.
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14.2 Installation and Connection

14.2.3 Earthing, Shielding and Connecting Peripheral Devices

The SIMEAS R-PMU is an electronic device with a very high interference immunity.

In order to ensure EMC properties and a safe operation of the SIMEAS R-PMU, the following
measures must be observed:

Q Install cable shields and clamps as shown in Figure 14-1.
Q Place the cable shield on both sides (at the beginning and end of the cable).
Earthing a cabinet:

Q The earth conductor of a SIMEAS R-PMU cabinet must be mounted at the appropriate
earthing point at the cabinet's base and led to the central earthing point using the shortest
path.

Q This conductor must have a minimum wire gauge of 16 mm?2.
Earthing central units:

Q The earth conductor must be fastened to the earthing points at the rear panel and led to the
central earthing point or to the metal frame of the cabinet using the shortest path.
This conductor must have a minimum wire gauge of 16 mm?2.
The 19-inch device features two earthing points at the rear panel (on the left and on the
right). A separate earth conductor must be connected to each of the earthing points.

Q Only peripheral devices (e. g., modems) with a CE mark can be connected to the SIMEAS R-
PMU.

o Note

l These measures apply to all connecting cables to the SIMEAS R-PMU, even those that are only
connected during commissioning.
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14.2 Installation and Connection

Shield contact

1
X Cable shield
1
1
: Cable clamp
1
1
| (- Cable binder
I
L
Cable
.
Accessories:
Cable clamping at the shield contact 4 pcs. cable clamps B70 (8-9.2 mm)
able clamping at the shield contac 4 pos. cable clamps B80 (9.2-10.1 mm)
4 pcs. cable clamps B100 (11-12.8 mm)
10 pcs. pan head screw M3x6
2 pcs. cable binders T50R (5 mm)
Figure 14-1 Cable clamp and shield contact
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14.2.4

Table 14-1

14.2 Installation and Connection

Connecting Cables (Power Supply, Signals, Measurement Circuits)

The following table shows the connected loads of the connection modules and examples for the
corresponding cable types. Every connection point of the connection modules is available both
as a screw terminal and a plug-in contact (crimp contact).

Crimp contacts

0.5 mmZ2 to 1 mm?2 for plug-in module I, Comp. Weidmdiller, no. 162553

1.5mm2to 2.5 mm2 | for plug-in module Ill, Comp. Weidmidller, no. 162551

15mm2to 2.5 mm2 | for plug-in module I, Comp. Grote u. Hartmann,
no. 26457.331.410

Stripping length: 5mm

Tools:

Comp. Harting FC3, no. 09990000077

Note

The connection and assignment diagrams of the individual modules are shown in detail in
Chapter 15.

Detailed technical information, for example, regarding the switching capacity of the signal
outputs can be found in Chapter 16.

If the connection wires are designed as finely-stranded wires, the wire ends must be flattened
with a wire end ferrule. Screw connections are to be preferred; plug-in connections require
special tools and are allowed for line wiring only if reliable strain relief is provided.

Screw terminals can be used without wire end ferrule. Terminal pins must not be used. Make
sure the stripping length of the conductors is sufficient: approx. 15 mm, however, not less than
10 mm.
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14.2.4.1 Connecting the Power Supply to the Power Supply Unit

The power supply and the protective conductor are connected to the connection module (plug-
in module Ill) of the power supply unit. A shielded conductor must be used.

Wire gauges to be used:
O 1.5 mm? (AWG 15) stranded (with wire end ferrule), or
Q 2.5 mm? (AWG 13) single-wire

The maximum current consumption in the nominal range and with maximum system
configuration is 2 A. The value of the internal miniature fuse in the power supply unit is

3.15 A inert. To maintain the selectivity in the fuse chain, a 6 A circuit-breaker must be installed
in the network lead.

14.2.4.2 Connecting Signals to the CPU

Connection modules (plug-in module Ill) are used for the connection at the rear of the CPU.
Maximum wire gauges to be used:

Q 1.5mm? (AWG 15) stranded

O 2.5 mm? (AWG 13) single-wire

a Cable, e. g., signal cable LIYEB-CY 4 x 2 x 0.75 mm?2

]

Crimp contacts: see 1 in Table 14-1.

14.2.4.3 Connecting Data Acquisition Modules VCDAU, VDAU, CDAU

194

The measurement circuits are connected using connection modules (plug-in module | for
currents, plug-in module Il for voltages and binary channels) at the rear of the DAU.

Maximum wire gauges to be used for analog current channels:
Q 2.5 mm? (AWG 13) stranded

Q 4 mm2 (AWG 11) single-wire

Q Cable, e. g., LIYEB-CY 4 x 2 x 2.5 mm?

a Crimp contacts: see 2 in Table 14-1.

Maximum wire gauges to be used for analog voltage channels:
Q 1.5 mm2 (AWG 15) stranded

Q 2.5 mm? (AWG 13) single-wire

Q Cable, e. g., LIYEB-CY 4 x2x 0.75 mm2

Q Crimp contacts: see 1 in Table 14-1.

Maximum wire gauges to be used for binary channels:

Q 1.5 mm? (AWG 15) stranded

O 2.5 mm? (AWG 13) single-wire

a Cable, e. g, LIYEB-CY 16 x 2 x 0.25 mm?2

a

Crimp contacts: see 1 in Table 14-1.
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14.2 Installation and Connection

14.2.4.4 Connecting the Data Acquisition Module DDAU

The measurement circuits are connected using connection modules (plug-in module Ill) at the
rear of the DAU.

Maximum wire gauges to be used for analog channels:
Q 1.5 mm? (AWG 15) stranded

Q 2.5 mm? (AWG 13) single-wire

Q Cable, e. g, LIYEB-CY 4x2x0.75 mm?

Q Crimp contacts: see 2 in Table 14-1.

Maximum wire gauges to be used for binary channels:
o 1.5mm? (AWG 15) stranded

O 2.5 mm? (AWG 13) single-wire

a Cable, e. g, LIYEB-CY 16 x 2 x 0.25 mm?2

]

Crimp contacts: see 2 in Table 14-1.

14.2.4.5 Connecting the Data Acquisition Module BDAU

The binary inputs are connected using connection modules (plug-in module Ill) at the rear of the
BDAU.

Maximum wire gauges to be used for binary channels:
Q 1.5 mm? (AWG 15) stranded

Q 2.5mm? (AWG 13) single-wire

a Cable, e. g, LIYEB-CY 16 x 2 x 0.25 mm?

a

Crimp contacts: see 2 in Table 14-1.
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14.2 Installation and Connection

14.2.5 Connecting the Cables (Data Transmission)

The standard interfaces for data transmission of the SIMEAS R-PMU are listed below.

14.2.5.1 Connecting the PC, PDC or Notebook via LAN

A RJ45 LAN connector is used for connection. The connection supports
10BaseT/100BaseT and is located at the rear panel.

14.2.5.2 Connecting the PC or Notebook to COM S

A 9-pin D-SUB connection COM S (service interface) is used for connection at the front of the
device.

14.2.5.3 Connecting the PC, PDC or External Modem to COM 1

A 9-pin D-SUB connection COM 1 (data interface) is used for connection at the rear panel.

14.2.5.4 Connecting the Printer to the PRINTER Port

A 25-pin D-SUB connection PRINTER is used for connection at the rear panel.
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14.2 Installation and Connection

14.2.6 Cable Assemblies for Connection

Cable assemblies can be ordered for connecting the measuring signals for binary and analog
signals.

Several data cables are available for connecting external devices. The data cables include
adapters that can be used for connecting different types of personal computers.

For more information on cable assemblies for connection, please refer to the order data in the
Internet under www.simeas.com.
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14.3 Extending the Existing Hardware

14.3

General

Extending the Existing Hardware

The following ways of adjusting or extending the hardware of existing SIMEAS R-PMU systems
are distinguished:

Q Extending a SIMEAS R-PMU by additional data acquisition modules
0 Replacement of data acquisition modules of different types

Q Extending a SIMEAS R-PMU by external communication components.

Note

The procedure for different extension methods is described below.

WARNING

Warning about dangerous voltages in electrical equipment after turning off the device.

Nonobservance of the safety instructions means that death, heavy
injuries or considerable material damages can occur.

e Make sure that the device is de-energized before opening the housing! Please bear in mind
that any process variables provided must also be separated from the device.
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14.3 Extending the Existing Hardware

14.3.1 Extending a SIMEAS R-PMU by Additional Data Acquisition
Modules

This extension method is intended for a SIMEAS R-PMU with ZE 32/64. An extension is possible
only when not all of the four slots are equipped with data acquisition modules. A fully equipped
device cannot be extended by additional data acquisition modules.

Proceed as follows to extend a SIMEAS R-PMU:

@ o k0w N =

10.

Switch the device off using switch S1.

De-energize the device.

Unscrew the cover.

Unscrew the knurled nut from switch S1.

Unscrew the front plate. Only loosen the lower screws, totally remove the top screws.

Remove the connection line (ribbon cable) between the front plate and the CPU module at
the CPU module.

Carefully remove the bus board from the plug-in modules. Make sure you do not bend the
bus board.

Remove the dummy plates from the slot where the new acquisition module is to be plugged
in at the rear panel.

Once you have removed the dummy plates, screw on the appropriate adapter for the new
data acquisition module at the rear panel.

Now insert the new module from the front side into the free slot. Make sure the module is
properly engaged.

WARNING
Warning about deformed or damaged EMC springs.

Nonobservance of the safety instructions means that death, heavy
injuries or considerable material damages can occur.

Before inserting a new module, check the EMC springs on the rear side. EMC springs must
not be deformed or damaged.

Deformed or damaged EMC springs have to be replaced.

Take care that the EMC springs do not get stuck at the vertical covers between the slots while
inserting the module to avoid deformations or damage.

11.

12.

13.

14.
15.

Carefully reattach the bus board to the individual modules. Make sure you do not bend the
bus board.

Plug the connecting line (ribbon cable) between the front plate and the CPU module into the
CPU module.

Screw the front plate back to the device. Be careful not to pinch the ribbon cable when
mounting the front plate.

Screw the knurled nut to switch S1.

Screw the cover back into place.
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14.3 Extending the Existing Hardware

16. Connect the measuring signals to the new adapters.
17. Apply the supply voltage to the device.
18. Switch the device on using switch S1.

19. Connect a notebook to the service interface COM S at the front of the device for
parameterization.

20. Enable the new module using the OSCOP P system program and set the parameters for the
individual channels. For detailed information regarding the parameterization, please refer to
Chapter 12.

Figure 14-2 View of the adapters
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14.3 Extending the Existing Hardware

Figure 14-4 Open central unit (ZE 32/64)
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14.3 Extending the Existing Hardware

14.3.2

Replacing Data Acquisition Modules of Different Types

If a parameterized data acquisition module is to be replaced by a module of a different type, care
must be taken that this module is deleted in the system parameters before being physically
replaced. If an acquisition module is replaced by a module of the same type, the individual
parameterization steps can be omitted.

Proceed as follows to replace the module:
1. Switch the SIMEAS R-PMU on using switch S1.
2. Connect a notebook to the service interface COM S at the front of the device.

3. Use the OSCOP P system program to remove the acquisition module to be replaced from
the system parameters. That means that you remove all channel assignments that might be
provided for this module and parameterize the slot as Deactivated. For detailed information
regarding the parameterization, please refer to Chapter 12.

Disconnect the notebook from the service interface COM S.
Switch the SIMEAS R-PMU off using switch S1.
De-energize the device.

Unscrew the cover.

Unscrew the knurled nut from switch S1.

Unscrew the front plate. Only loosen the lower screws and totally remove the top screws.

2 © ® N o o A

0. Remove the connecting line (ribbon cable) between the front plate and the CPU module at
the CPU module.

11. Carefully remove the bus board from the plug-in modules. Make sure you do not bend the
bus board.

12. Pull the acquisition module to be removed out of the device from the front.

13. Remove the signal lines and the dummy plates from the slot where the new acquisition
module is to be plugged in at the rear panel.

14. Once you have removed the old adapters, screw on the appropriate adapter for the new
module at the rear panel.

15. Now insert the new module from the front side into the free slot. Make sure the module is
properly engaged.

WARNING

Warning about deformed or damaged EMC springs.

Nonobservance of the safety instructions means that death, heavy
injuries or considerable material damages can occur.

e Before inserting a new module, check the EMC springs on the rear side. EMC springs must
not be deformed or damaged.
e Deformed or damaged EMC springs have to be replaced.

e Take care that the EMC springs do not get stuck at the vertical covers between the slots while
inserting the module to avoid deformations or damage.

202

16. Carefully reattach the bus board to the individual modules. Make sure you do not bend the
bus board.
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17.

18.

19.
20.
21.
22.
23.
24.
25.

14.3 Extending the Existing Hardware

Plug the connecting line (ribbon cable) between the front plate and the CPU module into the
CPU module.

Screw the front plate back to the device. Be careful not to pinch the ribbon cable when
mounting the front plate.

Screw the knurled nut to switch S1.

Screw the cover back into place.

Connect the measuring signals to the new adapters.

Apply the supply voltage to the device.

Switch the device on using switch S1.

Connect a notebook to the service interface COM S at the front of the device.

Enable the new module using the OSCOP P system program and set the parameters for the
individual channels. For detailed information regarding the parameterization, please refer to
Chapter 12.

14.3.3 Extending a SIMEAS R-PMU by Communication Components

Communication components are analog or ISDN modems or X.25-PAD modules. They are
connected to the COM 1 interface at the rear panel of the SIMEAS R-PMU.

1.

Switch the SIMEAS R-PMU off using switch S1.

2. Connectthe data end device to the COM 1 interface at the rear panel of the SIMEAS R-PMU
using the appropriate cable.

3. Build up a connection between the data end device and the telephone socket.

4. Switch the data end device on.

5. Switch the SIMEAS R-PMU on using switch S1.

6. Connect a notebook to the service interface COM S at the front side of the SIMEAS R-PMU.

7. Enable the new modem using the OSCOP P system program and set the connection
parameters. For detailed information regarding the parameterization, please refer to
Chapter 12.
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14.3 Extending the Existing Hardware

Figure 14-5 COM 1 interface
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14.3 Extending the Existing Hardware

14.3.4 Extending a SIMEAS R-PMU by External Modules

The following external devices are provided for extending the functions of the SIMEAS R-PMU.

14.3.4.1 Clock

To connect the clock, proceed as follows:

1.

I

Switch the SIMEAS R-PMU off using switch S1.

Connect the cable of the clock to the terminals 7B1(+) and 7B2(-) at the rear panel of the
SIMEAS R-PMU.

Connect the SIMEAS R-PMU to the clock using the delivered connecting cable.
Switch the clock on.
Switch the SIMEAS R-PMU on using switch S1.

Connect the notebook to the service interface COM S at the front side of the SIMEAS R-
PMU.

Switch the SIMEAS R-PMU to external time synchronization using the OSCOP P system
program. For detailed information regarding the parameterization, please refer to Chapter

Figure 14-6 View of the synchronization connection

o Note

l The clock is parameterized with an operating program that is also included in the supplied
materials. For further information on the parameterization, please refer to the Internet under
www.simeas.com in the Application Description “Time synchronization SIMEAS R/SIMEAS R-
PMU”, order no. E50417-X1074-C403.
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14.3 Extending the Existing Hardware

14.3.4.2 Printer

206

To connect the printer, proceed as follows:

1.

N o a ko

Switch the SIMEAS R-PMU off using switch S1.

Connect the printer connecting cable to the parallel interface PRINTER (LPT 1) at the rear
panel of the SIMEAS R-PMU (25-pin socket).

Connect the cable to the printer.

Connect the supply voltage to the printer.
Switch the printer on.

Switch the SIMEAS R-PMU on using switch S1.

Connect the notebook to the service interface COM S at the front side of the SIMEAS R-
PMU.

Enable the local print output using the OSCOP P system program. For detailed information
regarding the parameterization, please refer to Chapter 12.

Figure 14-7 LPT 1 interface
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14.4

14.4 Commissioning

Commissioning

WARNING

Warning about dangerous voltages in electrical equipment during operation of the device.

Nonobservance of the safety instructions means that death, heavy injuries or consider-
able material damages can occur.

e Only qualified personnel should work on and around this equipment. They must be
thoroughly familiar with all warnings and safety notices in this instruction manual as well as
with the applicable safety steps, safety regulations, and precautionary measures. Particular
attention must be drawn to the following:

e Before making any connections, the device must be earthed.

e Dangerous voltages can arise in all switching components connected with the power supply
and with the measuring and test voltages.

e Hazardous voltages can be present in the device even after the power supply voltage has
been removed (capacitors can still be charged).

e The limit values given in Technical Data must not be exceeded, this must also be taken into
account during inspection and commissioning.

14.4.1

Start-up of the SIMEAS R-PMU

Note

The SIMEAS R-PMU is delivered with standard parameterization! Information regarding the
standard parameterization can be found in the Appendix.

Booting

If the SIMEAS R-PMU is switched on or booted after the parameters have been set, the 16 LEDs
at the front side of the SIMEAS R-PMU indicate different operating conditions during booting.

When a parameterized device is switched on, all 16 LEDs of the front panel light up for approx.
two minutes. During this time, the operating system and the firmware are loaded. Depending on
the parameters set, all or most of these 16 LEDs are extinguished. The directory of the
incorporated flash memory is read and the DAUs are prepared for measurement. This process
lasts for approx. one and a half minute. Afterwards, the Device ready for operation LED lights
up and the device is ready for measurement.

The following deviations are possible during booting:
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Deleting memory areas (red LEDs are blinking)

After the SIMEAS R-PMU has been switched on, all 16 LEDs are lit for approx. 25 seconds
(dependent on configuration). During this time, the operating system and the firmware are being
loaded. Depending on the parameters set, all or most of these 16 LEDs are extinguished. The
eight red LEDs start blinking. That means that a memory area (e. g., the mean value memory for
current and voltage) is being deleted on the flash memory. This can last several minutes
depending on the size.

Note

The complete data in the memory will be deleted.

Creation of memory areas (green LEDs are blinking)

After the deletion the eight green LEDs start blinking. That means that a memory area (e. g., the
mean value memory for current and voltage) is created. This can last several minutes depending
on the size. Then the directory of the incorporated flash memory is read and the DAU is prepared
for measurement. This process lasts for approx. a further ten seconds.

Afterwards, the Device ready for operation LED lights up and the device is ready for
measurement.

Battery-buffered power supply unit

While the SIMEAS R-PMU is booted, the battery is checked for proper functioning and capacity.
During this time, the Accumulator capacity OK LED blinks.

If it is detected during the test that the battery's capacity is not sufficient to properly shut down
the system, the SIMEAS R-PMU is not enabled for operation and charging is started.

The battery is checked for its charge level during charging. If it is detected that the battery's
capacity is sufficient to properly shut down the system but is not fully charged yet, the
SIMEAS R-PMU is enabled for operation and charging is continued. The Accumulator capacity
OK LED continues blinking throughout the complete charging process.

Up-/Downgrade: SIMEAS R V30 to SIMEAS R-PMU

Once the firmware has been upgraded/downgraded, the parameter data is deleted (except for
communication parameters). This condition is signaled by the blinking of the Device ready for
operation and the LED Group alarm LEDs at the device during booting.

Note

In this case, the device must be reparameterized with OSCOP P. After a downgrade, the device
can only be addressed using the COM S service interface.

208

Update: SIMEAS R-PMU

After a firmware update all parameter data remain unchanged.
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14.4.2 Parameterization of the SIMEAS R-PMU
The OSCOP P system software is used to parameterize the SIMEAS R-PMU. A parameter-
ization of the SIMEAS R-PMU without OSCOP P is not possible.
® Note

For a description of the parameterization of the SIMEAS R-PMU, refer to Chapter 12.

14.4.3

Operation of the SIMEAS R-PMU

Once all connections have been wired to suit the existing modules and connection diagrams, the
SIMEAS R-PMU is ready for operation.

When the SIMEAS R-PMU has been switched on using the mains switch S1, the device goes to
its normal operating condition after a start-up time of approx. 90 seconds.

The normal operating condition is indicated when the Device ready for operation, Operating
voltage OK and Normal mode are lit.

All parameterized functions are now ready for operation.

Operating modes

Normal mode

In normal mode all functions and triggers are active. In case of a limit value violation, pre-fault
time, fault data and post-fault time will be recorded.

Blocking mode

In blocking mode no records will be generated for any trigger event. All triggers are inactive,
message relays will not be activated. The device works as Phasor Measurement Unit and Mean
Value Recorder only. This operating mode is selected to avoid unrequested recordings, e. g. if
feeders connected to the SIMEAS R-PMU are subject to maintenance activities.

Test mode

In test mode — as for normal mode — all functions and triggers are active. All recorded events are
marked with cause “Test”. The message relay “Recording active® will not be closed. This
operating mode can be selected while checking the SIMEAS R-PMU.
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15.1 Device Overview

15.1 Device Overview

The digital fault recorder SIMEAS R-PMU is available in two housing versions:

ZE 8/16
This version (10-inch housing) is equipped with one data acquisition unit (DAU).

ZE 32/64
This version (19-inch housing) provides space for up to 4 data acquisition units.

Data acquisition units

Different data acquisition units can be used for a flexible assignment of current, voltage and DC
variable inputs:

0 VCDAU (4 voltage and 4 current channels, 16 binary channels)
VDAU (8 voltage channels, 16 binary channels)

CDAU (8 current channels, 16 binary channels)

DDAU (8 DC channels, 16 binary channels)

BDAU (32 binary channels)

0O 0 0 O
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15.2

Housing Versions

15.2.1 Panel Flush Mounting; ZE 8/16

15.2 Housing Versions
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Figure 15-1 Dimensional drawing, panel flush mounting; ZE 8/16
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15.2 Housing Versions

15.2.2 19-Inch Frame; ZE 8/16
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Figure 15-2 Dimensional drawing, 19-inch frame; ZE 8/16

214

Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012



15

15.2 Housing Versions

15.2.3 Panel Flush Mounting (ZE 32/64)
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Figure 15-3 Dimensional drawing, panel flush mounting; ZE 32/64 (1)
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15.2 Housing Versions
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Figure 15-4 Dimensional drawing, panel flush mounting; ZE 32/64 (2)
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15.2.4 19-Inch Frame; ZE 32/64

15.2 Housing Versions
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Figure 15-5 Dimensional drawing, 19-inch frame; ZE 32/64
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15.2.7 Ordering Information and Accessories

The current order data for the SIMEAS R-PMU device can be found under www.simeas.com.
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15.3 Location Diagrams

15.3.1 Location Diagram, ZE 8/16 with VCDAU

Beispiel: 7KE6100-0FD71-3CJ1

Einbauplatz | Type Bemerkungen

Location Type Remarks
1 CPU Meldespannung Signaleingdnge DC 110V
2 VCDAU Meldespannung bindr DC 110V
3 NT 115 - 230 VAC oder 110 - 250 V DC

1) Blindplatte oder Blindmodul / Dummy panel or dummy plug

AnschluBbezeichnung 1C2

15.3 Location Diagrams

Vertikale Position / Vertical position

Terminal markings L Klemmen—Nr. / Terminal-No.

Horizontale Position / Horizontal position

Vorderansicht / Front view

Riickansicht / Rear view

PRINTER

COM 1

5 10 15 20 25 30 35 4042 TE
T o
7EHT IR L L L e

b +12v 15V
i +5v hoays |H12VH _s1
0 +3.3v Il RST
b RST iges
i PC-C1 —X5 K] ®
0 PC—C2 % e @ o

% D7 _yg 3 .

il

n -Hi g

% -H3 g

i -H2 g

i

X1 X2 X3 X

R

[ [ L @ X6
RS R (I

[ [ [ ! I

. [ RN

Lt [ [

Busplatine / Bus—Board
Einbouplatz | 1 |2 |3 Einbauplatz | 3
Location Location

Figure 15-8 Location diagram, ZE 8/16 with VCDAU (1)
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15.3 Location Diagrams

Folientastatur / Membrane keyboard

rot/ red griin/ green  gelb/ yellow
X5 ‘ o -H1 ‘ ‘ —H9 o ‘ ‘ -H1700 ‘O s
‘ o -H2 ‘ ‘ —Hi0m ‘ ‘ -H18o ‘O s
o -H3 1110 WD%% Qg
o —H4 -H120 -H20m sS4
‘ o —H5 ‘ ‘ —H130 ‘ ‘ —H2To ‘O 5
i ‘ 0 —H6 ‘ ‘ —H140 ‘
‘ o —H7 ‘ ‘ —H150 ‘
‘ o -H8 ‘ ‘ —Hi60 ‘ D
Figure 15-9 Location diagram, ZE 8/16 (2)
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15.3.2 Location Diagram, ZE 8/16 with VDAU

Beispiel: 7KE6100-0FD71-3AJ1

Einbauplatz | Type Bemerkungen

Location Type Remarks
1 CPU Meldespannung Signaleingtnge DC 110V
2 VDAU Meldespannung bindr 110VDC
3 NT 115- 230V AC oder 110 - 250 V DC

1) Blindplatte oder Blindmodul / Dummy panel or dummy plug

AnschluBbezeichnung 1C2
Terminal markings

L Klemmen—Nr. / Terminal—No.
Vertikale Position / Vertical position

Horizontale Position / Horizontal position

Vorderansicht / Front view

15.3 Location Diagrams

Riickansicht / Rear view
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311 3
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b +3.3v b RST
b RST ige
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0 PC-C2 L2 @ o
RS xg o s
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3 | 3 | 3 | L | » X8

| | | i X
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D A @] I
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Enbauplatz \ 1 \ 2 ‘ 3 ‘ Einbauplatz | 3
Location Location

Figure 15-10 Location diagram, ZE 8/16 with VDAU
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15.3 Location Diagrams

15.3.3 Location Diagram, ZE 8/16 with CDAU

Beispiel: 7KE6100-0FD71-3BJ1

Einbauplatz | Type Bemerkungen

Location Type Remarks
1 CPU Meldespannung Signaleingdnge DC 110V
2 CDAU Meldespannung bindr 110VDC
3 NT 115- 230V AC oder 110 - 250 V DC

1) Blindplatte oder Blindmodul / Dummy panel or dummy plug

AnschluBbezeichnung 102

Terminal markings L Kiemmen—Nr. / Terminal—No.
Vertikale Position / Vertical position

Horizontale Position / Horizontal position

Vorderansicht / Front view
Rickansicht / Rear view

NN N . NN AR LUl L]
7EH1 IR L L AL e ) 5 o
T3 i 13

>
o
ON
ony
ox

OorN
OoNy
on

—-X8

-Hi d 9,173
-H3 g

o
ony
on

I e Bt
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T oo
=0
QO
32
|
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o
I I I==
I
®
=]
=
=
O ®
—o
or
o
ony
wo
o

-H2 d odo
F E b ¢ A
X X2 X3 x4
i cror o = 9, [|7 % ||
RN R w,6 ey HE
| 703 [E| 2
[ [ [ Q . i T3 IS
I ole] || ey | :
i [ [ [ o 93 g
Busplatine / Bus—Board Y217 o] 2
o 2 9 =
T, 8 1
4124 le]°
Einbauplatz ‘ 1 ‘ 2 ‘ 3 Finbauplatz | 3 2 ‘ 1
Location Location
Figure 15-11 Location diagram, ZE 8/16 with CDAU
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15.3 Location Diagrams

15.3.4 Location Diagram, ZE 8/16 with BDAU

Beispiel: 7KE6100-0FD71-3DJ1

Einbauplatz | Type Bemerkungen

Location Type Remarks
1 CPU Meldespannung Signaleingdnge DC 110V
2 BDAU Meldespannung bindr 110VDC
3 NT 115- 230V AC oder 110 - 250 V DC

1) Blindplatte oder Blindmodul / Dummy panel or dummy plug

AnschluBbezeichnung 1C2

Terminal markings L Kiemmen—Nr. / Terminal—No.
Vertikale Position / Vertical position

Horizontale Position / Horizontal position

Vorderansicht / Front view
Riickansicht / Rear view

O A A
7EH1 T T T T T e T e e T T T e T T T epT C{ % ? % ? % ? %
L » N IRRAIEE
O +3.3v 0 RST I: o o o o o o
b RST iy T, e T3
[ PC-C1 —X5 ilE; I ® 3 413 % 3 4 /
b il @, Pe|f 3] |73
587 X8| | & ] ° 274 274 274 6
n N S48 4 |22
il -H1 g T3 3 T3 5
g [] _H3d 2 41248 24
i L] -H2 q oDdo
F ] F E D ¢ A
P B S 5
I A r - 5 lle 3 33
[ [ [ I © 2ol 5 4
L 2 e 22y i) 2
[ [ [ L4 E [ %117 % | &
| N 8@ o Tgag Tgsg ) > 3
Ll L] Lo ‘L,J‘ % % (T) 3 g
Busplatine / Bus—Board 2412 4 o 2
515 = -
T 3T 3 o
] 24124 [5)° !
Einbauplatz ‘ 1 ‘ 2 ‘ 3 ‘ Finbauplatz | 3 2 ‘ 1
Location Location
Figure 15-12 Location diagram, ZE 8/16 with BDAU
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15.3 Location Diagrams

15.3.5 Location Diagram, ZE 8/16 with DDAU

Beispiel: 7KE6100-0FD71-3FJ1

Einbauplatz | Type Bemerkungen

Location Type Remarks
1 CPU Meldespannung Signaleingdnge DC 110V
2 DDAU Meldespannung bindr 110VDC
M NT 115 - 230 V AC oder 110 - 250 V DC

1) Blindplatte oder Blindmodul / Dummy panel or dummy plug

AnschluBbezeichnung 1C2

Terminal markings B Klemmen—Nr. / Terminal—No.
Vertikale Position / Vertical position

Horizontale Position / Horizontal position

Vorderansicht / Front view

T 5 10 15 20 25 30 35 4042 TE
1 IEEEN AR ANREN AREEN SN AR A
T TTT EREARRRRAN Tt

Rlckansicht / Rear view

—EH ‘ ‘ | 73 T3 3] [ 3
0 +12v 0 +5v 8
L s | - A [l [
b RST b L4 T 5T 3 73
mpc-c1 —X5| | 13 N @ ® 3413 ¢% & ¢ /
e if O Q 73l s] [73
i —X8| | 274 274 27 6
i e A 5
i L —H1 d T 51173 13 5
l L ~H3 g 34164 |54
i L] -H2 g oc@do
I I F E D ¢ A
R = X5
A R A T IR
I = pylay JHIE 4
- T[T HIE
D o 3 r TIT 8 = 5
! P Cle] i 2 4124 &
L] o . 2o |
TS s B
Busplatine / Bus—Board 24124 18- z
733 =
O 2ylsy ()8 !
Einbauplatz | 1 | 2 |3 Einbouplatz | 3 2 [
Location Location
Figure 15-13 Location diagram, ZE 8/16 with DDAU
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15.3 Location Diagrams

15.3.6 Location Diagram, ZE 32/64 with VDAU, CDAU, DDAU, BDAU

Beispiel: 7KE6100-1FD71-3DJ1
Bestiickung:  7KE6000-4LB66-6EKO
Einbauplotz | Type Bemerkungen
Location Type Remarks
1 CPU Meldespannung Signaleingdnge 110VDC
2 VDAU Meldespannung bindr 110VDC
3 CDAU Meldespannung bindr 110 VDC
4 DDAU Meldespannung bindr 110VDC
5 BDAU Meldespannung bindr 110VDC
[ NT 115 - 230 V AC oder 110 - 250 V DC

1) Blindplatte oder Blindmodul / Dummy panel or dummy plug
AnschluBbezeichnung 1C2

Terminal markings L Kemmen-Nr. / Terminal-No.
‘— Vertikale Position / Vertical position

Horizontale Position / Horizontal position
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Figure 15-14 Location diagram, ZE 32/64 with VDAU, CDAU, DDAU and BDAU (1)
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15.3 Location Diagrams
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Folientastatur / Membrane keyboard
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Figure 15-15 Location diagram, ZE 32/64 with VDAU, CDAU, DDAU and BDAU (2)
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15.3 Location Diagrams

15.3.7 Location Diagram, ZE 32/64 with 2 x VCDAU

Beispiel: 7KE6100-0FD71-3AJ1

Einbauplatz | Type Bemerkungen
Location Type Remarks
1 CPY Meldespannung Signaleingdinge 110V DC
2 VCDAU Meldespannung bindr 110VDC
3 VCDAU Meldespannung bindr 110VDC
4 Freier Steckplatz 1)
5 Freier Steckplatz 1)
6 NT 115 -230V AC oder 110 - 250 VDC

1) Blindplotte oder Blindmodul / Dummy panel or dummy plug

AnschluBbezeichnung 1C2

Terminal markings L Kemmen-Nr. / Terminal-No.
I— Vertikale Position / Vertical position
N

Horizontale Position / Horizontal position
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Figure 15-16 Location diagram, ZE 32/64 with 2 x VCDAU
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15.3 Location Diagrams

15.3.8 Location Diagram, ZE 32/64 with 4 x VCDAU

Beispiel: 7KE6100-0FD71-3BJ1

Einbauplatz | Type Bemerkungen
Location Type Remarks
1 CPU Meldespannung Signaleingdnge 110 VDC
2 VCDAU Meldespannung bindr 110VDC
3 VCDAU Meldespannung bindr 110VDC
4 VCDAU Meldespannung bindr 110VDC
5 VCDAU Meldespannung bindr 110VDC
6 NT 115-230V AC oder 110 - 250V DC

1) Blindplatte oder Blindmodul / Dummy panel or dummy plug

AnschluBbezeichnung
Terminal markings

1C2

—

Klemmen—Nr. / Terminal—No.
Vertikale Position / Vertical position
Horizontale Position / Horizontal position
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=
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Figure 15-17 Location diagram, ZE 32/64 with 4 x VCDAU
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15.3 Location Diagrams

15.3.9 Location Diagram, ZE 32/64 with 1 x VCDAU and 3 x CDAU

Beispiel: 7KE6100-0FD71-3AJ1

Einbauplatz | Type Bemerkungen
Location Type Remarks
1 CPU Meldespannung Signaleingdnge 110VDC
2 VCDAU Meldespannung bindr 110YDC
3 CDAU Meldespannung bindr 110VDC
4 CDAU Meldespannung bindr 110VDC
5 CDAY Meldespannung bindr 110VDC
6 NT 115- 230 VAC oder 110 - 250 V DC

1) Blindplatte oder Blindmodul / Dummy panel or dummy plug

AnschluBbezeichnung 1C2

Terminal markings L Kiemmen—Nr. / Terminal-No.
; Vertikale Position / Vertical position

Horizontale Position / Horizontal position
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Figure 15-18 Location diagram, ZE 32/64 with 1 x VCDAU and 3 x CDAU
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15.4 Connection Diagrams (Power Supply, Signals, Measurement Circuits)

15.4 Connection Diagrams (Power Supply, Signals,

Measurement Circuits)

15.4.1 CPU and Power Supply Unit
10-Zoll-Gehéuse
10" housing Gehduseriickseite
Rear paonel
NT Einbauplatz 3
Location
Signal AnschluBklemme
Signal Terminal
Hilfsenergie L/ + 8F 1 tinbouplatz = 5 =
Auxiliary supply N/ - 8F2 Location
Schutzleiter PE BF3
PE protective conductor AnschluBklemme 8F3
Terminal
19-Zoll-Gehéuse
19" housing Gehduseriickseite
Rear panel
NT Einbauplatz 6
Location
Signal AnschluBklemme
Signal Terminal
Hilfsenergie L/ + M1 Embqup\qtz ;B =
Auxiliary supply N/ - 8M2 Location
Schutzleiter PE BM3
PE protective conductor AnschluBklemme 8M3

Terminal

Figure 15-19 Connection diagram, CPU and power supply unit

232

CPU Einbauplatz |
Location Gehduserlickseite
Rear panel
Signal AnschluBklemme
Signal Terminal
omom
TLsll g
Meldeausgang 1: Watchdog — 5B1 0204
Alarm output 1: Watchdog 5B2 ZE;E’
1l)gl]
Meldeausgang 2: l;/— 5B3 0aué /
Alarm output 2: 584 ==
kAn) 4] I
. - 0204
Meldeausgang 3: L 681 =2=?
Alarm output 3: 682 ?ﬁ%ﬁ 5
204
Meldeausgang 4: l:— 683 %\@
Alarm output 4: 6B4 ® &
Steuereingang 1: Externe Synchronisation IN  + 781 E}mc%i'uoprlmz sl B
Control input 1. external synchronisation oUT - 782 ‘
Steuereingang 2: Externer Start IN 783
Control input 2. external start ouT 784 AnschluBklemme 5B3
- Terminal
Steuereingang 3: System Reset IN 8B1
Control input 3: system reset out 882
Steuereingang 4: Quittierung Sommelalarm N 8B3
Control input 4 acknowledged group alarm oUT 8B4
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15.4 Connection Diagrams (Power Supply, Signals, Measurement Circuits)

15.4.2 CDAU
Erfassungsmodul: CDAU Finbauplatz
Acquisition modul Location
Kanal /Channel 205145
Analog | Bindr | Signal AnschluBklemme
Analog | Binary | Signal Terminal
1 IN 101 [ 1E1 [ 161 [ 111
ouT 102 | 1E2 | 162 | 112
) IN 103 | 1E3 | 163 | 113
oUT 1C4 | 1E4 | 1G4 | 114
3 IN 201 | 2E1 1 261 | 211
ouT 202 | 2E2 | 262 | 212
4 IN 203 | 263 | 263 | 213
ouT 204 | 2E4 | 2G4 | 214
5 IN 301 [ 3ET [ 361 [311
ouT 302 | 3E2 | 362 | 312
6 IN 303 | 3E3 | 363 | 313
ouT 3C4 | 3E4 | 3G4 | 314
7 IN A0t | 4E1 [ 401 [ 411
ouT 4C2 | 4E2 | 4G2 | 412
8 IN 4C3 | 4E3 | 463 [ 413
ouT AC4 | 4E4 | 4G4 | 414
g IN 5C1 | BET | 561 | 511
ouT 502 | 5E2 | 562 | 512
10 IN 503 | 5E3 | 563 [ 513
ouT 504 | GE4 | 5G4 | 514
11 IN 601 | 6E1 [ 661 | 611
ouT 6C2 | 6E2 | 862 | 612
19 IN 603 | 6E3 | 6G3 | 613
ouT 6C4 | 6E4 | 6G4 | 614
13 IN JCT | 7ET [ 7GT | 711
ouT 702 | 7E2 | 7G2 | 712
14 IN 703 | 7E3 | 763 | 713
ouT 7C4 | TE4 | 7G4 | 714
15 IN 8C1 | 8E1 | 861 | 811
ouT 8C2 | 8E2 | 862 | 812
16 IN 8C3 | 8E3 | 863 | 813
OUT 8C4 | 8F4 18G4 814
ouT I 107 | TE1 | THT | 1K1
1 IN I 102 | 1F2 | TH2 | 1K2
ouT | 201 F1 ] 2HT | 2K1
2 N 202 | 2F2 | 2H2 | 2K2
ouT | 307 | 3F1 [ 3HT | 3K
3 N 3D2 | 3F2 | 3HZ | 3K2
ouT | ADT | 4FT | 4HT | 4K1
4 N 4D2 | 4F2 | 4H2 | 4K2
ouT | 501 | 5F1 | 5HT | 5K1
5 N 502 | 5F2 | 5H2 | 5K2
ouT | 601 | 6F1 | 6HT | 6K1
6 IN I 6D2 | 6F2 | 6H2 | 6KZ
ouT | JDT | 7E1 | 7THI | 7K1
7 N 7D2 | TF2 | TH2 | 7K2
ouT | 801 | 8F1 | 8H1 | 8K1
8 IN | 8D2 F 8H2 | 8K2

Figure 15-20 Connection diagram CDAU
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15.4 Connection Diagrams (Power Supply, Signals, Measurement Circuits)

15.4.3 DDAU
Frfassungsmodul: DDAU Finbauplatz
Acquisition modul Location
Kanal /Channel 2051405
Analog| Bindr | Signal AnschluBklemme
Analog | Binary | Signal Terminal
1 IN 101 | 1ET [ 161 [ 111
ouT 102 | 1E2 | 162 | 112
9 IN 103 | 1E3 | 163 | 113
ouT 104 | 1E4 | 164 | 114
3 IN 201 | 2E1 | 261 | 211
ouT 202 | 2E2 | 262 | 212
4 IN 203 | 263 | 203 | 213
ouT 204 | 2E4 | 204 | 214
5 IN 3CT [ 3E1 [ 301 [ 311
ouT 302 | 3E2 | 362 | 312
5 IN 303 | 3E3 | 3063 | 313
ouT 3C4 | 3E4 | 3G4 | 314
7 IN ACT [4E1 [ 401 [ 411
ouT 402 | 4E2 | 462 | 412
8 IN AC3 | 4E3 | 403 | 413
ouT AC4 | 4E4 | 4G4 | 414
9 IN 5C1 | 6E1 | 561 | 511
out 502 | 5E2 | 5G2 | 5172
10 IN 503 | 5E3 | 563 | 513
ouT 504 | 5E4 | 5G4 | 514
11 IN 6C1 [ 6E1 | 661 | 611
ouT 6C2 | 6E2 | 602 | 612
192 IN 6C3 | 6E3 | 663 [ 613
ouT 6C4 | 6E4 | 6C4 | 614
13 IN 701 [ 7E1 | 761 | 711
ouT 702 | JE2 | 762 | 712
14 IN 703 | JES | 763 | 713
ouT 704 | JE4 | 764 | 714
15 IN BCI | 8E1 | 8G1 | 811
ouT BC2 | BEZ | 802 | 812
186 IN 8C3 | BEZ | 803 | 813
ouT 8C4 | 8E4 | 8G4 | 814
N £1V 101 | TET | THT | 1K1
1 IN - £10V 102 | 1F2 | THZ | 1K2
IN _ £20mA | 1D3 | 1F3 | TH3 | 1K3
0UT COM 1D4 | 1F4 | TH4 | 1K4
IN £V 201 1 2F1 | 2HT | 2K
9 IN 10V 202 | 2F2 | 2H2 | 2K2
IN  +20mA | 2D3 | 2F3 | 2H3 | 2K3
OUT COM 204 | 2F4 | 2H4 | 2K4
N ETV 301 | 3F1 | 3HT | 3KT
3 IN 10V 302 | 3F2 | 3H2 | 3K2
IN  £20mA | 3D3 | 3F3 | 3H3 | 3K3
OUT_COM 3D4 | 3F4 | 3H4 | 3K4
N £1Y ADT [ 4F T | 4HT | 4K1
4 N £10v AD2 | 4F2 | 4H2 | 4K2
IN  +20mA | 4D3 | 4F3 | 4H3 | 4K3
OUT COM 4D4 | AF4 | 4H4 | 4K4
N 1V 5D1 | 5F1 | BHT | 5K
5 N +10v 502 | 5F2 | BH2 | 5K2
IN 420mA | 5D3 | 5F3 | BH3 | 5K3
OUT COM 5D4 | 6F4 | 5H4 | 5K4
N TV 6D1 | 6F1 | 6HT | 6K1
6 IN - £10V 602 | 6F2 | 6H2 | 6K2
IN  £20mA | 8D3 | 6F3 | 6H3 | 6KJ
OUT COM 6D4 | 6F4 | 6H4 | KA
N £1Y 701 [ TF1 | 7HT | 7K1
7 IN  +10v 7D2 | TF2 | 7TH2 | 7K2
IN  +20mA | 7D3 | 7F3 | 7H3 | 7K3
OUT COM TD4 | TF4 | TH4 | 7K4
N1V 8D1 | 8F1 | 8HT | 8KI
g IN - +10v 8D2 | BF2 | BH2 | 8K2
IN  £20mA | 8D3 | 8F3 | 8H3 | 8KJ
0UT_COM 8D4 | BF4 | 8H4 | BK4

Figure 15-21 Connection diagram DDAU

234

Gehduserlickseite
Rear panel

®
e
®
&

- |1~ W= 11—~
Sro | Sra[ | Sra[ | S
I e® I« I e W e
S Sl S=L10 S+
I~ |10~ 10~ 11—
Sro I Qe[| Sra[ 10 Sro[ 1N

I I IO TS
S ST S+ 10| S
~

|

®
&l
®
&l

Einbauplatz :
Location

(SRR SN}
Il

I o

— MmO,

®
@)
®
©)

S 10— (I~ |10~
| SN S| ST

|
%4

LN SN S0 SN

Dl I M0 [[wS

S= N O« LN O« =

1O I~ {1~ 1=
Sro [ O [l Sre [T S
I Jee® 11 [ ]w® IS

®
&l
2
&

Beispiel:
Example:

AnschluBklemme 163, wenn DDAU
in Einbauplatz 4 eingebaut ist.

terminal 1G3, if DDAU is
installed in slot 4

Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012



15

15.4 Connection Diagrams (Power Supply, Signals, Measurement Circuits)

15.4.4 BDAU
Erfassungsmodul: BDAU Finbauplatz
Acquisition modul Location
Kanal /Channel 2054105
Analog| Bindr | Signal AnschluBklemme
Analog | Binary | Signal Terminal
1 IN 1C1 | 1ET | 161 |11
ouT 102 | 1E2 | 162 | 112
2 IN 1C3 | 1E3 | 163 | 113
ouT 104 | 164 | 164 | 114
3 IN 2C1 | 2E0 | 261 | 211
ouT 202 | 2E2 | 262 212
4 IN 203 | 263 | 263 | 213
ouT 204 | 24 | 264 | 214
5 IN 3C1 | 3E1 [ 361 [311
ouT 302 | 3E2 | 362 | 312
6 IN 3C3 | 3E3 | 303 | 313
ouT 5C4 | SE4 | 3G4 [ 314
7 IN 4CT | 4E1 [ 461 [411
ouT 402 | 4E2 | 4G2 [ 412
8 IN 4C3 | 4E3 | 4C3 | 413
ouT AC4 | 4E4 | 404 414
9 IN 5C1 | 5E1 | 561 | 511
ouT 502 | 5E2 | 562 | 512
10 IN 503 | 5E3 | 563 | 513
ouT 504 | 5E4 | 564 | 514
11 IN 6C1 [ 6E1 | 661 [611
ouT 6C2 | 6E2 | 662 | 612
19 IN 6C3 | 6E3 | 663 | 613
ouUT 6C4 | 6E4 | 6G4 | 614
13 IN 7C1 | 7ET [ 761 [ 711
ouT JC2 | TE2 | 762 | 712
14 IN 703 | JE3 | 703 | 713
ouT 7C4 | TE4 | 7G4 | 714
15 IN 8C1 | 8E1 [ 8G1 811
ouT 802 | 8E2 | 862 | 812
16 IN 803 | 8E3 | 863 813
ouT 8C4 | 84 | 8G4 | 814
17 IN 101 | 1FET | THT | 1K
ouT 102 | 1F2 | TH2 | 1K2
18 IN 1D3 | 1F3 | 1H3 | 1K3
ouUT 104 | 1F4 | 1H4 | 1K4
19 IN 201 | 281 | 2HT | 2K1
ouT 202 | 2F2 | 2H2 | 2K2
20 IN 2D3 | 2F3 | 2H3 | 2K3
ouT 204 | 2F4 | 2H4 | 2K4
21 IN 301 | 3F1 | 3HT | 3K1
ouT 302 | 3F2 | 3H2 | 3K2
29 IN 3D3 | 3F3 | 3H3 | 3K3
ouT 3D4 | 3F4 | 3H4 | 3K4
23 IN ADT | AFT | 4HT | 4K1
ouT 4D2 | AF2 | 4H2 | 4K2
24 IN 4D3 | 4F3 | 4H3 | 4K3
ouUT 4D4 | 4F4 | 4H4 | 4K4
5 IN 501 | 5F1 | BHT | 5K1
ouT 502 | 5F2 | 5H2 | 5K2
26 IN 503 | 5F3 | 5H3 | BK3
ouT 5D4 | 5F4 | 5H4 | BK4
27 IN 601 | 6F1 | 6HT | 6K
ouT 602 | 6F2 | 6H2 | 6K2
78 IN BD3 | 613 | BH3 | BK3
ouUT 6D4 | 6F4 | 6H4 | 6K4
9 IN 701 | 701 | 7HT | 7K1
ouT 7D2 | 7F2 | TH2 | 7K2
30 IN 7D3 | TE3 | TH3 | 7K3
ouT 7D4 | TF4 | TH4 | 7K4
3 IN 801 | 8F1 | 8HT | 8K
ouT 8D2 | 8F2 | 8H2 | 8K2
39 IN 8D3 | 8F3 | 8H3 | 8K3
oUT 8D4 | 8F4 | BH4 | 8K4

Figure 15-22 Connection diagram BDAU
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15.4 Connection Diagrams (Power Supply, Signals, Measurement Circuits)

15.4.5 VCDAU

Erfassungsmodul: VCDAU | Einbauplatz
Acquisition modul Location
Kanal /Channel 205 4]0
Analog| Bindr | Signal AnschluBklemme
Analog| Binary | Signal Terminal
i IN 1c1 [ 1ET [ 161 [ 111
ouT 102 [ 1E2 [ 162 | 112
2 IN 103 [ 1E3 | 163 | 113
ouT 1C4 | 1E4 | 164 | 114
3 IN 201 | 2E1 | 261 | 211
ouT 202 | 2E2 | 262 | 212
4 IN 203 | 2E3 | 263 | 213
ouT 2C4 | 2E4 | 264 | 214
5 IN 301 [ 3E1 | 361 | 311
ouT 302 | 3E2 | 362|312
6 IN 3C3 | 3E3 | 363 | 313
ouT 3C4 | 3E4 | 364 | 314
7 IN 401 | 4E1 | 461 [ 411
ouT 402 | 4E2 | 462 | 412
8 IN 403 | 4E3 | 463 | 413
ouT 404 | 4E4 | 4064 | 414
9 IN 5C1 | 5E1 | 561 |5l
ouT 5C2 | 6E2 | 562 | 612
10 IN 5C3 | 5E3 | 563 | 513
ouT 504 | 5E4 | 504 | 514
11 IN 601 | 6E1 | 661 | 611
ouT 6C2 | 6E2 | 662 [ 612
12 IN 6C3 | 6E3 | 663 [ 613
ouT 6C4 | 6E4 | 6G4 | 614
13 IN 7C1 [ 7E1 | 761 [ 711
ouT 7C2 | 7E2 | 762 | 712
14 IN 7C3 | 7E3 | 763 | 713
ouT 7C4 | TE4 | 764 | 714
15 IN 8C1 | €1 | 861 | 811
ouT 8C2 | 8E2 | 862 | 812
16 IN 8C3 | 8E3 | 863 [ 813
ouT 8C4 | 8E4 | 8G4 1814
OUT COM (D1 [ 1F1 [ THT [ 1K1
i IN 110V D2 | 1F2 | TH2 | 1K2
IN 220V 1D3 | 1F3 | TH3 | 1K3
1D4 | 1F4 | TH4 | 1K4
OUT COM 2D1 | 261 | 201 | 21
” N 110V | 2D2 | 2F2 | 2H2 | 2K2
IN 220V | 2D3 | 2F3 | 2H3 | 2K3
2D4 | 2F4 | 2H4 | 2K4
0UT COM 3D1 | 3F1 | 341 | 3Kd
3 IN 110V | 3D2 | 3F2 | 3H2 | 3K2
IN 220V | 3D3 | 3F3 | 3H3 | 3K3
3D4 | 3r4 | 3H4 | 3K4
OuT COM 4D1 | 4F71 | 4HT | 41
4 N 110V | 4D2 | 4F2 | 4H2 | 4K2
IN 220V | 4D3 | 4F3 | 4H3 | 4K3
AD4 | AF4 | AHA | 4K4
ouT | 5D1 | 5F1 | 5HT | 5K
5 N 5D2 | 5F2 | 5H2 | 5K2
ouT | 6D1 | 6F1 | 6H1 | K1
6 N 6D2 | 8F2 | 8H2 | 6K2
ouT 701 [ 7E1 | THT | 7K1
7 N 7D2 | TF2 | TH2 | 7K2
ouT | 8D1 | 8F1 | 8H1 | 8K
8 N 8D2 | 8F2 | 8H2 | BK2

Figure 15-23 Connection diagram VCDAU
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15

15.4 Connection Diagrams (Power Supply, Signals, Measurement Circuits)

15.4.6 VDAU
Frfassungsmodul: VDAU Einbauplatz
Acquisition modul Location
Kanal /Channel 203 4|5
Analog| Bindr | Signal AnschluBklemme
Analog| Binary | Signal Terminal
1 IN 1c1 [HET [ 161 [ 111
ouT 102 | 1E2 | 162 | 112
2 IN 1C3 | 1TE3 | 163 | 113
OouT 1C4 | 1E4 1G4 [ 114
3 IN 201 | 2E1 | 2G1 | 211
ouT 202 | 2E2 | 262 | 212
4 IN 203 | 2E3 | 263 | 213
ouT 204 | 2E4 | 2G4 | 214
5 IN 3C1 | 3E1 [ 361 [ 311
ouT 3C2 | 3E2 | 362 | 312
6 IN 3C3 | 3E3 | 363 | 313
ouT 304 | 3E4 | 364 | 314
7 IN 4CT | 4E1 | 401 [ 411
ouT 4C2 | 4E2 | 4G2 | 412
3 IN 4C3 | AE3 | 4G3 | 413
out 4C4 | 4E4 | 4G4 [ 414
9 IN 5C1 | BET | 5G1 | 511
ouT 5C2 | 5E2 | 5G2 | 512
10 IN 5C3 | 5E3 | 5G3 | 613
out 504 | 564 | 5G4 | 514
& IN 6C1 | 6E1 | 661 | 611
ouT 6C2 | 6E2 | 6G2 [ 612
19 IN 6C3 | 6E3 | 6G3 | 613
ouT 6C4 | 6E4 | 6G4 | 614
13 IN 7CT | 7ET [ 7G| 71
ouT 7C2 | JE2 | 7G2 | 712
14 IN 7C3 | JE3 | 7G3 | 713
ouT 7C4 | TE4 | 7G4 | 714
15 IN 8CT | 8E1 | 8G1 | 811
ouT 8C2 | 8E2 | 8G2 | 812
16 IN BC3 | 8E3 | 8G3 [ 813
ouT BC4 | 8E4 | BG4 [ 814
OUT com 101 | 1FT [ THT | 1K1
1 IN 110V D2 | 1F2 | 1H2 | 1K2
IN 220V 1D3 | 1F3 | TH3 | 1K3
1D4 | 1F4 | TH4 | 1K4
OUT com 2D1 | 2F 1 | 2HT | 2K1
2 IN 110V 202 | 2F2 | ZH2 | 2K2
IN 220V 2D3 | 2F3 | 2H3 | 2K3
204 | 2F4 | 2H4 | 2K4
OUT COM 301 [ 3F1 [ 3H1 | 3K1
3 IN 110V 3D2 | 3F2 | 3HZ | 3K2
IN 220V 303 | 33 | 3H3 | 3K3
304 | 3F4 | 3H4 | 3K4
OUT CcoM ADT [ 4FT | 4H1 | 4Ki
4 IN 110V 4D2 | 4F2 | 4H2 | 4K2
IN 220V ADS | AF3 | 4H3 | 4K3
AD4 | AF4 | 4H4 | 4K4
OUT coM 501 | 8F1 | 5HT | 5K1
5 IN 110V 5D2 | 5F2 | 5H2 | 5K2
IN 220V 5D3 | BF3 | bH3 | 5K3
5D4 | 5F4 | 5H4 | 5K4
OUT COM 601 | 6F1 | 6HT | 6K1
6 IN 110V 6D2 | 6F2 | 6H2 | 6K2
IN 220V 6D3 | 6F3 | BH3 | 6K3
BD4 | 6F4 | BH4 | BK4
oUT Ccom 701 | TET [ 7HT | 7K1
7 IN 110V 702 | TF2 | THZ | 7K2
IN 220V /DS | TES | TH3 | 7K3
/D4 | TF4 | 7H4 | TK4
UT cou BD1 | 8F1 | 8H1 | 8K1
8 N 110V 802 | 8F2 | BH2 | 8K2
IN 220V BD3 | 8F3 | BH3 | BK3
BD4 | 8r4 | 8H4 | 8K4

Figure 15-24 Connection diagram VDAU
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15.5 Channel Assignment Diagrams

Channel Assignment Diagrams

15.5

Channel Assignment Diagram, ZE 8/16 with VCDAU
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Figure 15-25 Channel assignment diagram, ZE 8/16 with VCDAU
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15.5 Channel Assignment Diagrams

15.5.2 Channel Assignment Diagram, ZE 32/64 with VDAU, CDAU, DDAU,

BDAU
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Figure 15-26 Channel assignment diagram, ZE 32/64 with VDAU, CDAU, DDAU, BDAU (1)
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15.5 Channel Assignment Diagrams
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16.1 Technical Data of the SIMEAS R-PMU

16.1 Technical Data of the SIMEAS R-PMU

16.1.1 Construction

ZE 8/16
Dimensions (W x H x D)
Number of slots
Slot 1:
Slot 2:
Slot 3:
ZE 32/64

Dimensions (W x H x D)
Number of slots

Slot 1:
Slots 2 to 5:
Slot 6:

16.1.2 Supply Voltage

Low-voltage version

Direct voltage
Nominal direct supply voltage
Permissible voltage ranges

High-voltage version

Direct voltage
Nominal direct supply voltage
Permissible voltage ranges

Alternating voltage (50 Hz / 60 Hz)

Nominal alternating supply voltage
Permissible voltage ranges
Frequency range

242

223 mm x 266 mm x 300 mm
3

CPU
DAU

Power supply unit

445 mm x 266 mm x 300 mm
6

CPU
DAU

Power supply unit

DC24V/DC48V/DC60V
DC19.2VtoDC 72V

DC 110V /DC 125V /DC 220 V/DC 250 V
DC 88V to DC 300 V

AC 115V /AC 230V
AC 92 Vto AC 276 V
45 Hz to 65 Hz

Digital Fault Recorder, SIMEAS R-PMU, Manual
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Power failure bridging

- without battery

16.1 Technical Data of the SIMEAS R-PMU

Table 16-1  Power failure bridging times acc. to IEC 60255-11/1979 and VDE 0435 part 303/
09.84
Power failure bridging time ZE 8/16 ZE 32/64
for DC 24 V > 400 ms =150 ms
for DC 60 V > 450 ms = 170 ms
for DC 110 V > 500 ms > 180 ms
for DC 250 V > 700 ms = 200 ms
for AC 115V > 500 ms = 200 ms
for AC 230 V > 800 ms = 350 ms

- with battery
Power failure bridging

Power input

ZE 8/16
8 analog / 16 binary channels

ZE 32/64
32 analog / 64 binary channels

Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012

over 10 minutes if all functions are in operation
and the battery is fully charged

DC 24 Vto DC 60V 20W
DC 110 Vto DC 250 V 18W
AC 115V to AC 230V 30 VA
DC 24 Vto DC 60 V 45 W
DC 110 Vto DC 250 V 40W
AC 115V to AC 230V 70 VA
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16.1 Technical Data of the SIMEAS R-PMU

16.1.3 Phasor Measurement Unit (PMU)

General data

244

Protocol
Total vector error (TVE)
Compliance level

Data transfer rate (reporting rate)

Communication:

Ethernet settings

RS232 settings

IEEE C37.118-2005
1%
1

10, 25, 50 messages/s with f,, = 50 Hz
10, 12, 15, 20, 30, 60 messages/s with f, = 60 Hz

TCP and UDP via LAN (Ethernet),
PPP via RS232 (modem, null modem)

Ports freely parameterizable
default setting 4712/TCP or 4713/UDP

PPP network protocol

TCP transport protocol

Port freely parameterizable, default setting 4712/TCP
Modem / null modem 115,200 bit/s fix

CHAP authentification (user: simeasr, the password is
the same as the SIMEAS R-PMU password, see
chapter 4.7.2 in the OSCOP P manual)

No data coding

No data compression

LCP extensions

Van Jacobson TCP/IP header compression

IP address auto negotiation or fixed IP address
allocation

Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012
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16.1 Technical Data of the SIMEAS R-PMU

16.1.4 Analog and Binary Inputs and Outputs

Slot 2

(ZE 8/16, one DAU)

Slots 2to 5
(ZE 32/64, up to four DAUSs)

Table 16-2

Configuration options

VCDAU

8 analog (4 current/4 voltage) and 16 binary
channels

VDAU

8 analog (8 voltage) and 16 binary channels

CDAU

8 analog (8 current) and 16 binary channels

DDAU

8 analog (8 current DC +20 mA or
8 voltage DC £1 V or DC 10 V)
and 16 binary channels

BDAU

32 binary channels

Measured value processing

Can be equipped as per Table 16-2

Can be equipped as per Table 16-2

A/D converter: 16 bit, 64 times oversampling, 92 dB dynamic range

Table 16-3 VCDAU, VDAU and CDAU
Nominal Sampling Frequency range Samples/cycle
frequency frequency
50 Hz 9,600 Hz 25 Hz to 60 Hz 192
60 Hz 11,520 Hz 30 Hzto 70 Hz 192
Table 16-4 DDAU
Nominal Sampling Frequency range Samples/cycle
frequency frequency
50 Hz 9,600 Hz 0 Hz to 500 Hz 192
60 Hz 11,520 Hz 0 Hz to 500 Hz 192

Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012
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16.1 Technical Data of the SIMEAS R-PMU

Voltage input (VCDAU or VDAU)

All precision data refer to the rms value in stationary operation mode at nominal frequency and

at 23 °C =1 °C.

Measuring range 1
Impedance
Resolution
Overvoltage
Precision

Frequency response
Number of A/D converters per channel

Measuring range 2
Impedance
Resolution
Overvoltage
Precision

Frequency response

Number of A/D converters per
voltage channel

current channel

Electrical isolation

Frequency accuracy at f,, £5 Hz

Current input (VCDAU or CDAU)

AC15Vto AC200V

>100 kQ

15 mV

max. AC 300 V for 5 s

class 0.3

+0.25 % of measured value £30 mV
3 Hz to 5500 Hz (5 %)

1

AC 3Vto AC 400V

>200 kQ

30 mV

max. AC 600V for5s

class 0.3

+0.25 % of measured value £30 mV
3 Hz to 5500 Hz (5 %)

1

2

up to 3.25 kV, 50 Hz
5mHz

All precision data refer to the rms value in stationary operation mode at nominal frequency and

at 23 °C %1 °C.

Dynamic AD and converter switching
Complete measuring range

Measuring range
Resolution
Precision
Frequency response
Measuring range
Resolution
Precision
Frequency response
Measuring range
Resolution
Precision

Frequency response

Permanently
Overload

246

AC 5 mA to AC 400 A

AC5mAto AC7A

0.5mA

class 0.5

0.5 % of measured value £0.5 mA
3 Hz to 5500 Hz (5 %)

>AC 7 Ato AC 200 A

30 mA

class 1.5

1.5 % of measured value £100 mA
0 Hz to 5500 Hz (5 %)

>AC 200 A to AC 400 A
30 mA

class 3.5

+3.5 % of measured value
0 Hz to 5500 Hz (5 %)

AC 20 A

AC 100 A, 30s
AC500A, 1s

AC 1200 A, half-wave

Digital Fault Recorder, SIMEAS R-PMU, Manual
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Recording
Load

Electrical isolation

Frequency accuracy at f, +5 Hz

Active power measurement
Precision
(at23 °C 11 °C,
typical at 100 V, 5 A,
Power factor = 1, nominal frequency)

Reactive power measurement

Precision

(at23 °C %1 °C,

typical at 100 V, 5 A,

Power factor = 0, nominal frequency)

DC inputs (DDAU)

Input range
(depending on the MLFB)

Precision
at23°Cx1°C

Range +1V
Range 10V
Range +20 mA

Electrical isolation

16.1 Technical Data of the SIMEAS R-PMU

200 A, plus 100 % displacement
<0.1 VA

up to 3.25 kV, 50 Hz
5mHz

class 0.3

class 0.3

DC +20 mA (50 Q)
DC +1V /DC #10 V (>40 kQ / >400 kQ)

class 0.5
+0.5 % of measured value £1 mV
+0.5 % of measured value 10 mV

10.5 % of measured value +20 pA

up to 2.0 kV

Processing of higher DC voltages using isolation amplifier (e. g., SIMEAS T)

Binary inputs (BDAU, VCDAU, DDAU, CDAU and VDAU)

Sampling frequency

Storage principle

Memory capacity

Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012

2 kHz

State changes with a resolution of

1 ms are stored

Max. 250 state changes within 1 sup to a

signal frequency of 500 Hz, total memory capacity
depending on the configuration

(typical approx. 100,000 state changes)
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16.1 Technical Data of the SIMEAS R-PMU

Voltage ranges ) )
depending on the configuration

Input voltage L level H level
DC 24V <7V 218V
DC 48 VtoDC60V <14V >36 V
DC110VtoDC 125V <28V >75V
DC220VtoDC250V <56V 2165V
Input current 1 mA

Input voltage Overload

DC 24V DC 28.8V

DC 48 Vto DC 60V DC72V
DC110VtoDC 125V DC 150V
DC220VtoDC 250V DC 300V

Electrical isolation up to 2.2 kV, 50 Hz.
All binary DAU inputs are bipolar.

Binary inputs (CPU)
Control inputs 4

Input 1 Time synchronization input for
connection to a GPS timer, a Sync-Box or a
station clock with minute pulse
24 V to 60 V, filter time >2 ys
>110 V, filter time <5 ps

Input 2 External start, filter time 50 ms
Input 3 External reset, filter time 50 ms
Input 4 External group alarm, filter time 50 ms

Voltage ranges ) )
depending on the configuration

:/r;)FI)tl;tge L level H level
DC 24V <7V 218V

DC 48 VtoDC 60V <14V >36 V

DC110VtoDC125V <28V 275V

DC220VtoDC250V <56V 2165V
Input current 1 mA

Input voltage Overload

DC 24V DC 28.8V

DC 48 Vto DC 60V DC72V
DC110VtoDC125V DC 150V
DC220VtoDC250V DC 300V

Electrical isolation up to 2.2 kV, 50 Hz.

Input 1 of the CPU is unipolar, all other inputs are bipolar.

248 Digital Fault Recorder, SIMEAS R-PMU, Manual
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Binary outputs (CPU)

Signal outputs

contact)

Switching capacity ON

Switching capacity OFF

Switching voltage

Permissible current

Flash Disk

Flash Disk interface
Data rate

Capacity

File system

Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012

16.1 Technical Data of the SIMEAS R-PMU

Relay 1: Break contact (NC contact),
permanently allocated to watchdog (live

Relays 2 to 4 make contact (NO contact),
configurable

Default setting:

Relay 2: Device ready for operation
Relay 3: Recording active

Relay 4: Group alarm

30 W resistive

30 VA inductive / capacitive

30 W resistive
25 VA inductive / capacitive <50 ms
250V

1 A continuous

IDE/ATA-1
1.2 MByte/s

512 MByte or 1 GByte
FAT16
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16.1 Technical Data of the SIMEAS R-PMU

16.1.5 Communication Interfaces

Slot 1 - CPU

LPT 1 Printer port, Centronics IEEE 1284
for connecting a laser printer
(PostScript level 2)

COM S RS232 interface, at the front for connecting a
PC, service interface
19.2 kbit/s, 8N1

COM 1 RS232 interface, at the back
for connecting, e. g., a PC, modem
or star coupler
9.6 kbit/s to 115.2 kbit/s, 8N1

LAN (Ethernet) IEEE 802.3
10Base-T/100Base-T
10/100 Mbps full / half duplex

Communication ports

OSCOP P communication 2010/TCP

SIMEAS R network trigger 6000/UDP

PDC/PMU communication freely parameterizable
Default setting:
4712/TCP or 4713/UDP

16.1.6 Time Synchronization

Synchronization

Precision of GPS/DCF77 synchronization (not via Sync-Box):
incl. phases accuracy measuring system; typically: £10 ys
Precision of minute pulse synchronization: +100 ms
Precision of "Time setting" via OSCOP P:
in automatic mode, cycle time 4 hours: £1 s
RTC drift: 30 ppm at 25 °C
Current consumption, synchronization input 7B1/7B2 at DC 24 V: DC 2 mA

Timer requirements

250

Precision: 5 ys

Synchronization signal level or optical output with conversion via Sync-Transceiver 7TKE6000-
8AK/L: DC 24 V

Pulse width DCF77 low pulse: 100 ms +20 ms

Pulse width DCF77 high pulse: 200 ms +20 ms

Pulse width minute pulse: 200 ms to 1000 ms

In the event of an antenna failure, the DCF77 signal is cut off
Time basis: UTC

Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012



16

16.1.7

Electrical Tests

Safety regulation
Protection class

Degree of protection
Flush-mounted housing:

Surface-mounted housing:

Clearances and creepage distances

Overvoltage category
Pollution degree

Insulation tests

Digital Fault Recorder, SIMEAS R-PMU, Manual

Voltage test
(routine test)

Supply voltage

Voltage/current inputs
(VCDAU, VDAU, CDAU)

DC inputs

Binary inputs and
messages

Impulse voltage test
(type test)

Supply voltage and
voltage/current inputs
(VCDAU, VDAU, CDAU)

DC inputs, binary inputs
and messages

E50417-H1076-C360-A5, Release 10.2012

16.1 Technical Data of the SIMEAS R-PMU

IEC 61010-1; EN 61010-1
IEC 61140; EN 61140

IEC 60529
Equipment: Front IP31
Terminals IP21 (standard terminal)
Terminals IP11 (US terminal)
Housing 1P20
Operator protection: IP2x (standard terminal)
IP1x (US terminal)
Equipment: Front 1P31
Terminals 1P21
Housing 1P21
Operator protection: 1P2x

IEC 61010-1; EN 61010-1
]
2

IEC 61010-1; EN 61010-1

DC 3.1 kV
3.25kV, 50 Hz

DC 2.0 kV
2.2kV, 50 Hz

IEC 60255-5
1.2/50 ps; 0.5 J

6 kV

4 kV
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16.1 Technical Data of the SIMEAS R-PMU

Electromagnetic compatibility

252

Electromagnetic HF field
amplitude-modulated

Electromagnetic HF field
single frequencies

Magnetic field with
power system frequency

Electrostatic discharge

High frequency, unsymmetrical
amplitude-modulated

Fast transients (bursts)

Power supply AC/DC

Signal lines, control and
communications lines, data and
printer lines

Repetition frequency

System frequency, unsymmetrical

1 MHz HF test

Power supply, system
and communications lines
Signal lines, data and
printer lines

IEC 61000-4-3

Test level 3, 10 V/m

80 MHz to 1000 MHz,

80 % amplitude modulation

IEC 60255-22-3

Test level 3, 10 V/m
Frequencies:

80 MHz 0.4 MHz

160 MHz £0.8 MHz

450 MHz £2.25 MHz

900 MHz +5 MHz

80 % amplitude modulation
900 MHz +5 MHz

50 % pulse modulation

IEC 61000-4-8; EN 61000-4-8
Permanent field
Test level 5, 100 A/m

IEC 61000-4-2; EN 61000-4-2

Contact discharge

Test level 4, test voltage 8 kV

Air discharge

Test level 4, test voltage 15 kV

IEC 61000-4-6; EN 61000-4-6

Test level 3

Voltage level 10 V

Frequency range 150 kHz to 80 MHz

IEC 61000-4-4; EN 61000-4-4

Test level 4, test voltage 4 kV,
direct coupling

Test level 4, test voltage 2 kV,
coupling, cap. data link
5 kHz

IEC 60770
Test level 10 V and
Test level 250 V (customer-specific)

IEC 60255-22-1

Direct and differential-mode voltage 2.5 kV

Common-mode voltage 2.5 kV
Differential-mode voltage 1.0 kV

Digital Fault Recorder, SIMEAS R-PMU, Manual
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16

Surge

Power supply, control and
communications lines

Damped oscillation
Damped oscillation

Voltage dips and
short interruptions

Voltage fluctuations
AC/DC power supply unit

Voltage interruptions
AC power supply unit

Voltage dips
AC power supply unit

Interference emission

Interference field strength

Radio interference voltage

Harmonics
AC supply voltage
AC power supply unit

Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012

16.1 Technical Data of the SIMEAS R-PMU

IEC 61000-4-5
extended as per customer requirements

Common mode 4 kV,
Differential mode 2 kV (extended 4 kV)

IEC 61000-4-18; EN 61000-4-18
Test level 3,

Common mode 2.5 kV

Differential mode 1 kV

Repetition rate 100 kHz and 1 MHz

IEC 61000-4-11; EN 61000-4-11

IEC 60255-11

Short interruption 100 % to 0 % for 50 ms
Short interruption 100 % to 50 % for 100 ms

IEC 61000-4-11; EN 61000-4-11

to 80 %, 120 % permanently,

to 40 %, dynamic 2 s, operation 2 s
to 0 %, dynamic 2 s, operation 1 s

IEC 61000-4-11; EN 61000-4-11
to 0 % for 5 s with 50 Hz / 60 Hz +5 %
switch OFF and automatic restart

IEC 61000-4-11; EN 61000-4-11

to 0 % for 10 ms

to 40 % for 100 ms

to 70 % for 200 ms with 50 Hz / 60 Hz +5 %
Function not affected

IEC/EN 61000-6-4

EN55011/CISPR11
Class A

EN55011/CISPR11
Class A

IEC 61000-3-2; EN 61000-3-2
Class A
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16.1 Technical Data of the SIMEAS R-PMU

16.1.8 Mechanical Stress Tests

Vibration
1. Basic test

2. Extended test as per
customer requirements

Shock

Resistance to earthquakes

254

IEC 60068-2-6; IEC 60255-21-1
Vibration test under function
- Frequency range: 10 Hz to 150 Hz
- Transition frequency: 58 Hz to 60 Hz
- Deflection: 0.035 mm
- Acceleration: 0.5 g
- Number of sweep cycles: 1
- Stress direction:

3 orthogonal axes

Continuous stress test
- Frequency range: 10 Hz to 150 Hz
- Transition frequency: 58 Hz to 60 Hz
- Acceleration: 1 g
- Number of sweep cycles: 20
- Stress direction:

3 orthogonal axes

Vibration test under function
- Frequency range: 10 Hz to 150 Hz
- Transition frequency: 58 Hz to 60 Hz
- Deflection: 0.075 mm
- Acceleration: 1 g
- Number of sweep cycles: 1
- Stress direction:
3 orthogonal axes
IEC 60068-2-27; IEC 60255-21-2
Acceleration: 5 g
Pulse duration: 11 ms
Number of pulses per direction: 3
Acceleration: 15 g
Pulse duration: 11 ms
Number of pulses per direction: 3
Acceleration: 10 g
Pulse duration: 16 ms
Number of pulses per direction: 1000

IEC 60068-3-3; IEC 60255-21-3 class 1
Work instruction KWU DD/7080.09
dd. 05.07.1993

Digital Fault Recorder, SIMEAS R-PMU, Manual
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16.1 Technical Data of the SIMEAS R-PMU

16.1.9 Climatic Tests

Cold and dry heat IEC 60068-2-1 and IEC 60068-2-2
Transport and storage -25 °C to +70 °C
During operation -5°Cto +55°C
Air humidity 95 % without condensation
Humid heat IEC 60068-2-3
Temperature change IEC 60068-2-14
Maximum height above
sea level 2000 m (according to IEC 61010-1)

o Note

l The only permissible operating temperature range for surface-mounted housings is from
0°Cto 40 °C.

Digital Fault Recorder, SIMEAS R-PMU, Manual 255
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16.2 Packaging

16.2 Packaging

Ex works
The devices are packed at the factory to meet the requirements of IEC 60255-21.

Transport
If other packaging is used, the transport requirements according to IEC 60255-21-1 Class 2 and
IEC 60255-21-2 Class 1 must be met.

256 Digital Fault Recorder, SIMEAS R-PMU, Manual

E50417-H1076-C360-A5, Release 10.2012



16

16.3 Mass and Device Dimensions

16.3 Mass and Device Dimensions

Module mass

Power supply unit

Power supply unit with battery
CPU

VCDAU

VDAU

CDAU

BDAU

DDAU

Total mass

ZE 32/64,
equipped with 4 DAUs

ZE 8/16,
equipped with 1 DAU

Dimensions

ZE 8/16
Dimensions (W x H x D)

ZE 32/64
Dimensions (W x H x D)

Digital Fault Recorder, SIMEAS R-PMU, Manual
E50417-H1076-C360-A5, Release 10.2012

approx. 1 kg
approx. 1.2 kg
approx. 1 kg
approx. 1.1 kg
approx. 1 kg
approx. 1.2 kg
approx. 0.6 kg
approx. 0.7 kg

approx. 15 kg

approx. 8 kg

3 slots
223 mm x 266 mm x 300 mm

6 slots
445 mm x 266 mm x 300 mm
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16.4 Technical Data of the Battery

16.4 Technical Data of the Battery
Type Sanyo Cadnica N-1200SCK; NiCd
Nominal voltage DC 12V
Nominal capacity 1.2 Ah
Useful power reserve 12 Wh
Temperature range -20°Cto +70 °C
Service life 3 years (at an ambient temperature of 55 °C)
Order number 50812410063
Note

Please observe the notes on storage and transport contained in the maintenance manual for the
SIMEAS R-PMU, order number E50417-H1074-C364-A1.

258
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Frequently Asked Questions (FAQ) 17

A collection of answers to frequently asked questions on products from the Power Quality,
Protection and Control Devices sections is provided on our FAQ site:

www.siemens.com/energy-support/fag-en

Any further questions?

Hotline
Please contact us:
Telephone: +49 1805 24 8437
Fax: +49 1805 24 2471
Email: support.ic@siemens.com
Digital Fault Recorder, SIMEAS R-PMU, Manual 259
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Overview of Functions 1

Contents

The following chapters briefly introduce the most important functions of the digital fault recorder
SIMEAS R-PMU as well as the main technical data.
18.1  Modules of the SIMEAS R-PMU 262
18.2  Data Acquisition Units (DAU) 264
18.3  Recording Functions 267
18.4  Time Synchronization 273
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18.1 Modules of the SIMEAS R-PMU

18.1 Modules of the SIMEAS R-PMU

Interaction between the modules

Voltage

Current
Process signals
Binary signals

Jb JF JF Jb

LAN interface

erial interface
COM 1
erial interface
COM S

Power
”"‘ﬂ,‘?‘? ) CPU DAU 1 DAU 2 DAU 3 DAU 4 SLLJJ;?]liDtIy

Time
synchronization
Relay outputs

Binary inputs

<‘,:|]:|/_ Mains supply

Battery
package
(option)

it ft 1

Communication bus

Figure 18-1 Device architecture, internal / external communication and power supply

Functions of the modules

Q CPU: Control of all device-internal processes, the communication with external devices and
the data processing

O DAUs: Measured value acquisition and processing of measured values in lines connected to
the DAUs

Q Power supply unit and battery package (option): Infeed of the supply voltage, distribution in
the SIMEAS R-PMU and optional uninterruptible power supply

External communication interfaces

Q LAN (rear panel): Network connection (LAN) for the data transmission between SIMEAS R-
PMU and evaluation PC, DAKON or PDC

Q COM 1 (rear panel): Serial interface for the transmission of parameters and measured data
between SIMEAS R-PMU and evaluation PC, DAKON or PDC

— via direct coupling
— via external analog modem / ISDN modem

— via FO converter and star coupler if several devices are connected (no connection to
PDC possible)

— via X.25 communication (no connection to PDC possible)

a COM S (front panel): Serial service interface for the parameterization and transmission of
measured data from the SIMEAS R-PMU to the evaluation PC or DAKON

Q LPT 1 (rear panel): Parallel printer interface
Q 7B1(+), 7B2(-) (rear panel): Connection for the GPS timer for synchronization

Q Binary and relay outputs (rear panel)

262 Digital Fault Recorder, SIMEAS R-PMU, Manual
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18.1 Modules of the SIMEAS R-PMU

Communication interfaces

Table 18-1  LAN: Ethernet class C (recommended)

Class Range of network numbers Subnet mask
C 192.0.0.x to 223.255.255.x 255.255.255.0

Recommended for SIMEAS R-PMU: 192.168.subnet.device (subnet: 1 to 254
and device: 1 to 254)

Table 18-2 COM 1 setting

Setting
Baud rate 9,600 bit/s to 115,200 bit/s
Data bits 8
Stop bits 1
Parity none

Table 18-3 COM S setting

Setting
Baud rate 19,200 bit/s
Data bits 8
Stop bits 1
Parity none

Supply voltage
Normal operation

Table 18-4  Supply voltages

Voltage type Rated voltages Permissible range
DC (low-voltage) DC24V/DC48V/DC60V DC19.2VtoDC72V
DC (high-voltage) | DC 110V /DC 125V /DC 220V / DC 88 V to DC 300 V

DC 250 V
AC (50 Hz / 60 Hz) AC 115V /AC 230V AC 92V to AC 276 V;
45 Hzto 65 Hz

Emergency operation with battery package:

Table 18-5  Battery package (NiCd)

Values
Rated direct voltage DC12V
Rated capacity 1.2 Ah
Duration of emergency power operation at least 10 min
Useful power reserve 12 Wh
Temperature range -20 °C to +70 °C
Service life 3 years (at an ambient temperature of 55 °C)

Digital Fault Recorder, SIMEAS R-PMU, Manual 263

E50417-H1076-C360-A5, Release 10.2012



18

18.2 Data Acquisition Units (DAU)

18.2 Data Acquisition Units (DAU)
DAU types
Table 18-6  DAU types
Type Application Number of channels Measuring ranges
(overview)
VCDAU | Recording of voltage, - 8 analog (4 voltage V: AC 1.5V to AC 400 V
current and binary signals and 4 current) I: AC 5 mA to AC 400 A
- 16 binary binary: Table 18-8
VDAU | Recording of voltages and | - 8 analog (voltage) V:  AC1.5VtoAC400V
binary signals - 16 binary binary: Table 18-8
CDAU | Recording of currents and | - 8 analog (current) I: AC 5 mA to AC 400 A
binary signals - 16 binary binary: Table 18-8
DDAU | Recording of process - 8 analog (8 voltage V: DC+1V/DCt10V
values and binary signals or 8 current) (>40 kQ2 / >400 kQ)
- 16 binary I: DC +20 mA (50 Q)
binary: Table 18-8
BDAU | Recording of binary signals | - 32 binary binary: Table 18-8
Measured value processing of the DAU types (in detail)
Table 18-7  Measuring ranges and important parameters (without binary inputs)
Type Measuring ranges / accuracy Parameters
VCDAU | Voltage m*easuring range AC 1.5 V to AC 200 V
Accuracy : +0.25 % of measured value +30 mV | Impedance: >100 kQ
Frequency behaviour: 3 Hz to 5,500 Hz (5 %) Overvoltage: 300 V max. for5 s
Voltage measuring range AC 3V to AC 400 V
Accuracy *: £0.25 % of measured value £30 mV | Impedance: >200 kQ
Frequency behaviour: 3 Hz to 5,500 Hz (5 %) Overvoltage: 600 V max. for5 s
Entire current measuring range:
AC 5 mAto AC 400 A
Current measuring range AC5mAto AC7 A
Accuracy *: £0.5 % of measured value £0.5 mA
Frequency behaviour: 3 Hz to 5,500 Hz (5 %)
Current measuring range: >AC 7 A to AC 200 A
Accuracy *: £1.5 % of measured value 100 mA
Frequency behaviour: 0 Hz to 5,500 Hz (5 %)
Current measuring range >AC 200 A to AC 400 A
Accuracy *: £3.5 % of measured value
Frequency behaviour: 0 Hz to 5,500 Hz (5 %)
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Table 18-7  Measuring ranges and important parameters (without binary inputs) (Forts.)

18.2 Data Acquisition Units (DAU)

Type Measuring ranges / accuracy

Parameters

VDAU | Voltage measuring range AC 1.5V to AC 200 V
Accuracy *: £0.25 % of measured value £30 mV | Impedance: >100 kQ
Frequency behaviour: 3 Hz to 5,500 Hz (5 %)

Voltage measuring range AC 3V to AC 400 V
Accuracy *: £0.25 % of measured value £30 mV | Impedance: >200 kQ
Frequency behaviour: 3 Hz to 5,500 Hz (5 %)

Overvoltage: 300 V max. for 5 s

Overvoltage: 600 V max. for 5 s

AC 5 mAto AC 400 A

CDAU | Entire current measuring range:

Current measuring range AC5 mAto AC7 A
Accuracy *: £0.5 % of measured value £0.5 mA
Frequency behaviour: 3 Hz to 5,500 Hz (5 %)

Current measuring range: >AC 7 A to AC 200 A
Accuracy *: +1.5 % of measured value £100 mA
Frequency behaviour: 0 Hz to 5,500 Hz (5 %)

Current measuring range >AC 200 A to AC 400 A
Accuracy *: £3.5 % of measured value
Frequency behaviour: 0 Hz to 5,500 Hz (5 %)

DC +20 mA (50 Q)

Accuracy (at 23 °C 1 °C):
Range 1 V: £0.5 % of measured value £1 mV
Range 10 V: £0.5 % of measured value £10 mV
Range 20 mA: 0.5 % of measured value £+20 pA

DDAU | Input range (depending on the version):

DC +1V/DC 10 V (> 40 kQ / > 400 kQ)

* All precision data refer to the rms value in stationary operation mode at nominal frequency and at

23°C#1°C.

Table 18-8  Binary inputs of VCDAU, VDAU, CDAU, DDAU, and BDAU

Input voltage L-level H-level Overload

(at 1 mA input current)
DC 24V <7V >18 V DC 28.8V
DC 48 VtoDC 60V <14V >36 V DC72V
DC110VtoDC 125V <28V >75V DC 150 V
DC 220V to DC 250 V <56 V >165V DC 300V

Digital Fault Recorder, SIMEAS R-PMU, Manual
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18.2 Data Acquisition Units (DAU)

Table 18-9  Sampling frequency

DAU type Rated Frequency Sampling | Sample values
frequency range frequency per period
VCDAU; VDAU; CDAU 50 Hz 25 Hz to 60 Hz| 9,600 Hz 192
DDAU 50 Hz 0 Hz to 500 Hz
VCDAU; VDAU; CDAU 60 Hz 30 Hzto 70 Hz| 11,520 Hz
DDAU 60 Hz 0 Hz to 500 Hz

With binary signals, the sampling frequency for all DAU types is consistently 2 000 Hz.

Frequency accuracy at f, 5 Hz
VCDAU: 5 mHz

VDAU: 5 mHz
CDAU: 5 mHz
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18.3 Recording Functions

18.3 Recording Functions

® Note

l The measured values used in this chapter are described in Chapter 6.2.

For more detailed information on the recording functions, please refer to Chapter 7.

o Note

l The following tables state all measured values which can be recorded by the PMU or the
respective recorder. Depending on the input connection (star connection, delta connection, or
monophase), only a certain selection of measured values can be recorded by the PMU or the
respective recorder. See the details in Chapter 7 for more information.

Phasor measurement unit (PMU)

Reporting rate

Table 18-10 Technical data

in telegrams/s

Name Data
Nominal frequency f, =50 Hz f, =60 Hz
Reporting rate 10 25 50 10 12 15 20 30 60

Recorded values

DDAU:
BDAU:

binary data
Process values, binary data
Binary data

VCDAU, VDAU, CDAU: Phasors V, |, or positive-sequence phasors,

Table 18-11 Recorded values of the DAUs

VCDAU VDAU CDAU DDAU BDAU
Vi, Vg Y Y
¥1 M1
Iy | I
11 11
f, Af f, Af f, Af
B B B B B
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18.3 Recording Functions

Transient phasor recorder (TPR)

A fault record that has been recorded contains signal tracks for AC values, phase angles,
symmetrical components, active and reactive power, frequencies, process and binary signals.

General data
Q Recording rate: 1 to 5 nominal cycles

QO Resolution of the binary changes: 1 kHz and a maximum of 250 changes per second and
DAU

Q Recording of the history: up to 30 s at 50 Hz and up to 25 s at 60 Hz before the occurrence
of the fault

0 Recording time:
via OSCOP P parameterization, 900 s max. at 50 Hz, 750 s max. at 60 Hz
separate setting for manual or logical trigger

in the case of an external triggering at the binary input: for the duration of the pending
external signal (900 s max. at 50 Hz, 750 s max. at 60 Hz)

Recorded values of the DAUs

Table 18-12 Recorded values of the DAUs

VCDAU VDAU CDAU DDAU BDAU
Vi,V ¥ Vi,V ¥
DL, PyN DL, PyN
V»], V2, VO V»], V2, VO
D1, P2, Og ?1, P2, Po
f f
L, lN L lN
DL PN DL OIN
|1, |2, |0 |1' |2' |0
D1, P2, Og P1, P2: Po
f f
Ps, Qs P, Q {Ps, Qs, P, Q}
B B B B B

Note: Recorded values in {...} are applicable for coupled CDAUs. The current inputs of the
CDAU are coupled to a voltage group, e. g., a VDAU or VCDAU, for power measurement.

Configurable trigger functions

Level trigger min/max:

Monitoring of the analog measured values for observance of min/max limit values. Triggering
is started as soon as the measured value exceeds or falls below the parameterized limit
value.
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18.3 Recording Functions

Gradient trigger for analog signals:

The gradient trigger condition for AC values is met when the difference between two
fundamental component rms values averaged over the averaging time t,, is larger than the
parameterized threshold at the interval of the filter time. With DDAUSs, the average values are
compared at the interval of the filter time. The averaging time t,, corresponds to the
parameterized recording rate of 1 to 5 nominal cycles.

Binary trigger:
State changes at the binary DAU inputs can be parameterized as trigger conditions. Thus, a
recording can be started when a transducer changes into the alarm state or leaves the alarm
state or at any state change.
Cross frigger:
If the cross trigger for the TPR is activated, a recording of the TPR is started when the TAR
is triggered. The history and recording time of the parameterization correspond to the TPR.
Manual trigger / External trigger:

The manual triggering can be started via the manual trigger on the control panel or via
OSCOP P. For a manual trigger, SIMEAS R-PMU does not send a network trigger signal. An
external start of fault recording via a binary input of the SIMEAS R-PMU is possible.

Network trigger:

If there are several SIMEAS R-PMU located in a LAN sub-network, the triggered device can
send UDP broadcast telegrams to other SIMEAS R-PMU devices via the network and start
a recording of the transient phasor recorder there. The sub-network is determined via the IP
address and the subnet mask of the SIMEAS R-PMU.

Trigger values of the DAUs

Table 18-13  Trigger values of the DAUs

VCDAU VDAU CDAU DDAU BDAU
Vi,V ¥ Vi,V ¥
dv, /dt, dVy/dt, dv, /dt, dVy/dt,
dv/dt dv/dt
Vy, Vo, Vo Vy, Vo, Vg
f, df/dt f, df/dt
I I L I,
dl, /dt, dly/dt dl,/dt, dly/dt
1, I, 1o 11, I, 1o
Ps, Qs P, Q {Py, Qy, P, Q}
dP/dt, dQg/dt {dPy/dt, dQy/dt}
dP/dt, dQ/dt {dP/dt, dQ/dty
D
dD/dt
B B B B B

Note: Recorded values in {...} are applicable for coupled CDAUs. The current inputs of the
CDAU are coupled to a voltage group, e. g., a VDAU or VCDAU, for power measurement.
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18.3 Recording Functions

Transient analog recorder (TAR)

Recording of the course of voltages, currents, process and binary signals in the form of sampling
values in the case of a violation of parameterized trigger limit values.

General data
Q Sampling rate (constant): 192 sampling values per nominal cycle

QO Resolution of the binary changes: 1 kHz and a maximum of 250 changes per second and
DAU

Q Recording of the history: up to 1 s before the occurrence of the fault
Q Recording time:

via OSCOP P parameterization 30 s max.

separate setting for manual or logical trigger

in the case of an external triggering at the binary input: for the duration of the pending
external signal (30 s max.)

Recorded values of the DAUs

Table 18-14 Recorded values of the DAUs

VCDAU VDAU CDAU DDAU BDAU
Vi, Vp, V V, Vy V
I I | I I, |
D
B B B B B

Configurable trigger functions

Level trigger min/max:

Monitoring of the analog measured values for observance of min/max limit values. Triggering
is started as soon as the measured value exceeds or falls below the parameterized limit
value.

Gradient trigger:

The gradient trigger condition for AC values is met when the difference between two half-
cycle rms values at the interval of two cycles is larger than the parameterized threshold. With
DDAUESs, the arithmetic means are compared at the interval of two nominal cycles. A
differentiation is made between the rising and the falling gradient.

Binary trigger:

State changes at the binary DAU inputs can be parameterized as trigger conditions. Thus, a
recording can be started when a transducer changes into the alarm state or leaves the alarm
state or at any state change.

Logical trigger:

A logical trigger can be composed of up to eight individual trigger conditions which are all
elements of one logical AND relation. Altogether, eight logical triggers can be defined in the
SIMEAS R-PMU.
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18.3 Recording Functions

Cross trigger:

If the cross trigger for the TAR is activated, a recording of the TAR is started when the TPR
is triggered. The history and recording time correspond to the parameterization of the TAR.

Manual trigger / External trigger:

The manual triggering can be started via the manual trigger on the control panel or via
OSCOP P. For a manual trigger, SIMEAS R-PMU does not send a network trigger signal. An
external start of fault recording via a binary input of the SIMEAS R-PMU is possible.

Network trigger:

If there are several SIMEAS R-PMUs located in a LAN sub-network, the triggered device can
send UDP broadcast messages to other SIMEAS R-PMUs via the network and start a
recording of the transient analog recorder there. The sub-network is determined via the IP
address and the subnet mask of the SIMEAS R-PMU.

Trigger values of the DAUs
Table 18-15  Trigger values of the DAUs

VCDAU VDAU CDAU DDAU BDAU
Vi, Vi, V VL, V. V
dV, /dt, dV,/dt, dV, /dt, dV,/dt,
dV/dt dv/dt
Vs, Va, Vg V4, Va, Vo
1L I | I T |
di,/dt, dly/dt, dl/dt di,/dt, diy/dt, dl/dt
4, 1oy o 11, I, 1o
D
dD/dt
B B B B B

Recording procedure: continuously

Cycle time: 1s,25s,5s,105s,30s,60s,120s,240s,300s, 360 s,480 s, 600 s

Table 18-16 Recorded values of the DAUs

VCDAU VDAU CDAU
Vi,V Y Vi,V ¥
1|_, lN, | IV
oL Puns PN, @ P PN, @ PL: PN, P
f f f
Ps, Qs P, Q Py, Qy, P, Q
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18.3 Recording Functions

Continuous mean value recorder for frequencies
Recording procedure: continuously

Averaging time: 1s,25s,5s,10s,30s,60s,120s,240s,300s, 360 s,480 s, 600 s

Table 18-17 Recorded values of the DAUs

VCDAU VDAU CDAU

f f f

Continuous mean value recorder for fundamental component rms values of current and voltage
Recording procedure: continuously

Averaging time: 1s,2s,5s,10s,30s,60s,120s,240s,300s, 360s,480s,600s

Table 18-18 Recorded values of the DAUs

VCDAU VDAU CDAU
VLV Y VoV V
VY, Y, Y,V V,
i T
T To T 0o

Continuous mean value recorder for active and reactive power
Recording procedure: continuously

Averaging time: 1s,25s,5s,10s,30s,60s,120s,240s, 300 s, 360 s, 480 s, 600 s

Table 18-19 Recorded values of the DAUs

VCDAU coupled CDAU

Py, Qs P, Q Py, Qs P, Q

Continuous mean value recorder for process values
Recording procedure: continuously

Averaging time: 1s,25s,5s,10s,30s,60s,120s,240s,300s, 360 s,480 s, 600 s
Usable DAU: DDAU

Recorded values: process values D

Event recorder (ER)
Recording of state changes of the binary signals (1 data set per binary change)

Sampling values: 1 kHz resolution, 250 state changes per second

Accuracy of the time stamping of recorded state changes: 1 ms
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18.4 Time Synchronization

18.4 Time Synchronization

Types of time synchronization
Q Minute pulse synchronization: no time information

Q GPS/DCF77 synchronization: second signal with date, time (UTC), etc
Q Synchronization using Sync-Box 7KE6000-8HAX: second signal with date, time (UTC) etc.

Technical data
Q Minute pulse synchronization

Drift per minute at 25 °C up to +1.8 ms
Q GPS/DCF77 synchronization
Accuracy of the synchronization signal acc. to example configuration figure 18-2: 5 ys

Signal voltage at the Sync-Transceiver output: DC 24 V

Recommended GPS timer
GPS satellite radio clock Hopf 6875 with modified SIPROTEC firmware (7XV5664-0AA00);
connection to the SIMEAS R-PMU via FO cable. Please observe the Application Description
"Time Synchronization SIMEAS R/SIMEAS R-PMU" under www.simeas.com.

GPS
Antenna

BNC  Lightning GPS Clock
Protection (Hopf 6875)
FG4495G0  7xVv5664-0AA00

= BNC

QO GPSIN
DCF77 OUT

(e}

FO (LWL)

Sync-

. 7KE6000-8AK/L
Transceiver

Ccu

SESEE
53880
-0

sesssens
o ssns

SIMEAS R-PMU
7KE6100-0/1x...

Figure 18-2 Example configuration
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1 Product information SIMEAS R

Al

Product information SIMEAS R

Scope of supply

With this consignment you have received one of the following products:
Firmware SIMEAS-R

V21.66 for 486-CPU with 16 MB memory
V23.16 for 486-CPU with 32 MB memory
V30.16 for Elan-CPU

Note

To upgrade the SIMEAS R firmware, please refer to the installation instructions
(document number: E50417-X1074-C306-A3).

Restrictions

Please notice the following restrictions using SIMEAS R:

Compatible OSCOP P versions

This firmware is compatible with OSCOP P V6.40 or higher.

Actions needed after firmware update

a) After a firmware update, you have to use the parameterization software OSCOP P to
decrease all memory sizes for the analog fault recorder, the power and frequency recorder,
the mean value writer and for voltage dips by 1 MB.

This action is necessary for an update from VV2.1.64 or lower to V21.66, from V2.3.14 or lower
to V23.16 and from V3.0.14 or lower to V30.16!

This action is not necessary for an update from V2.1.65 to V21.66, from V2.3.15 to V23.16
and from Vv3.0.15 to V30.16!

Note
Decreasing the memory sizes will reorganize the database. The device will then be reset: During

the reset, all data will be deleted in the memory and the memory segments will be created again.
This action will be displayed by blinking LEDs on the front panel.

Do not switch off the SIMEAS R during this activity!

Save all SIMEAS R data before changing the memory sizes.

276

b) The log system of the current firmware was extended. To allow OSCOP P < V6.60 to dis-
play all log messages in plain text, you have to replace text files in the OSCOP P installation
directory.

Proceed as follows:

Exit OSCOP P. Load the file OSCOP_P_V6.50_SIMEAS_R_Logs_Patch_1.zip from the
website http://www.powerquality.de --> Software --> OSCOP P.

Save the file in the OSCOP P installation directory. Uncompress the file. Confirm that the files
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1 Product information SIMEAS R

may be overwritten. Replacing the log texts is now completed.

e New standard password

The devices will be delivered with a default password “siemens” defined for the SIMEAS
R system. This password will also be used under OSCOP P as a standard password.
The older default password “kennwort” and user-defined passwords are still valid.

e Memory size for the function "Voltage dips" (V23.16 and V30.16 only)

The memory size for the Voltage dips function must not be set smaller than 10 MB.

e Logical triggers

a) In the OSCOP Transfer module, "logical" appears as the source of triggering if a logical
trigger triggered a fault record. This entry does not provide any information about the num-
ber of the logical trigger.

b) Do not parameterize more than two logical triggers. The combination of 8 logical triggers
mentioned in the manuals SIMEAS R (E50417-B1076-C209-A4) chapter 1.4.5.7 and
OSCOP P (E50417-H1000-C170-A2) chapter 6.12.4 is not correct.

e SIMEAS R in a Network

The device can be used in a network if you meet the following preconditions

a) No port scans are used in the network.

b) The network is protected against attacks of hackers.

c) The network is not operated with the ,IP Security Protocol®. This protocol may be acti-
vated in networks running under Windows 2000 or Windows XP.

e Trigger source f/P recorder with high averaging time

If a very high averaging time (e.g. 250 cycles) is set in the f/P recorder, transient measured
values are not visible in the fault record because of the averaging. For this reason the tran-
sients cannot be detected as the trigger source in the f/P fault record.

e Trigger source (+dM/dt, MAX) for f/P recorder

If the response thresholds in the frequency-power recorder for the MAX trigger and the
+dM/dt trigger are chosen, for example, to meet the conditions for both types of trigger after
a sudden change in current, MAX trigger may be indicated as the source of triggering
although the record was triggered by +dM/dt trigger.

e Trigger for positive-/negative-sequence system

The analog fault recorder can only be triggered for positive-/negative-sequence system, if the
mean value recorder f,sym is activated.
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Averaging time power and frequency recorder

The averaging time of the power and frequency recorder must always be < 5 periods.

Frequency triggering of the power and frequency recorder

Frequency triggering is only possible when the voltage input signal of a VDAU or VCDAU is
at least 20 Vs (applies to both 110 V and 220 V input).

Missing entries in the log file on February 28th

If log messages are selected on February 28th of the same day, these messages will not be
transferred. By repeating the selection next day or later the messages will be transferred cor-
rectly.

Note
No log messages will be lost!

278

Auto polling in OSCOP P automatic mode
Minimum time between the polling for records must not be less than 5 minutes.

OSCOP P module Transfer: Configuration --> Automatic mode --> Sequential control -->
Select device --> General --> Minimum time between intervals.

Function "Automatic time setting" in OSCOP P automatic mode (DAKON)

The cycle time of the function "Automatic time setting” must not be less than 20 minutes. Do
not activate this function for SIMEAS R synchronized via a Sync-Box. "Automatic time set-
ting" is only available if OSCOP P runs in DAKON mode.

OSCOP P module Transfer:
Configuration --> Automatic mode --> Synchronization --> Cycle time.

ISDN terminal adapter

When using an ISDN terminal adapter connected to SIMEAS R, configure the modem type
as HAYES, not as ISDN in OSCOP P < V6.60.
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2 Error Messages

OSCOP P displays the following error messages if the communication to SIMEAS R-PMU is

active:
Message ID Error/Message Comment
800 Unknown command received Firmware or OSCOP update recommended, contact
hotline if necessary
801 Incorrect password or command not Firmware or OSCOP update recommended, contact
executable hotline if necessary
802 Command not executed Firmware or OSCOP update recommended, contact
hotline if necessary
803 Command executed with error status Firmware or OSCOP update recommended, contact
hotline if necessary
804 lllegal or invalid command parameter Firmware or OSCOP update recommended, contact
hotline if necessary
805 Command executed on inactive Unable to execute command: Recorder not active or
recorder parameterized.
807, 810 - File access error Query table of contents again and check if the record has
812 been deleted via ring buffer mode, contact hotline if
necessary
808 Directory access error Contact hotline
814 Database query outside time range There are no records/entries for the given interval.
815 Database transmission overwritten The requested record of a continuous recorder was
by measure overwritten in ring buffer mode.
818 Error during compilation of system Firmware or OSCOP update recommended, contact
parameters hotline if necessary
819 Error during compilation of DAU Firmware or OSCOP update recommended, contact
parameters hotline if necessary
820 Error during parameterization, file Firmware or OSCOP update recommended, contact
does not contain system data hotline if necessary
821 Parameterization error, slot not Firmware or OSCOP update recommended, contact
occupied hotline if necessary
822 Parameter file update error Firmware or OSCOP update recommended, contact
hotline if necessary
823 Error during firmware update Check the communication link, contact hotline if
necessary
824 Error setting system information Firmware or OSCOP update recommended, contact
hotline if necessary
825 Data transmission canceled -
830 Time setting via the PC interface is Time setting via the PC interface is not allowed with
not allowed with synchronization type synchronization type GPS/DCF77.
GPS
831 Time setting via the PC interface can Set a cycle time of at least 4 hours for automatic time
be performed only every 4 hours setting.
832 V2/VV3 command rejected You tried to access the SIMEAS R-PMU with device type
SIMEAS R. Create a device in OSCOP P Parameterize
PC with device type SIMEAS R-PMU. This device type is
available in OSCOP P 6.60.
833 Incorrect password Parameterize the correct password, refer to chapter
12.1. In general, the password may be overwritten in the
first 3 minutes after new start of the device.
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A.3

System Messages

The table below contains all messages that the SIMEAS R-PMU logs in the log file:

Legend:

Type 0: Malfunction
Type 1: Warning / important message
Type 2: Operating message

LCog No. [Type[ Class Description Comment

258 1 BOOT Reboot initiated -

260 0 BOOT Fault: Task monitor initiating reboot Hotline

262 1 SYSTEM |Create system data OK Reorganization of system internal data,

e. g. after upgrade or update

263 0 SYSTEM |Create system data canceled with fault Hotline

265 1 SYSTEM |Read system data OK -

266 1 SYSTEM |System data missing or wrong, new file Reorganization of system internal data,

written e. g. after upgrade

267 1 SYSTEM |Write system data OK -

268 1 SYSTEM |Shutdown measurement system Possible reasons: Change to service mode,
DAU error or device is being shut down

269 0 SYSTEM |Restart due to critical system fault Hotline

(deadlock). Fault time:
270 0 SYSTEM |Restart due to critical system fault Hotline
(deadlock). Task:

273 1 SYSTEM |DAU not plugged Status message

274 0 SYSTEM |DAU boot fault Several possible reasons: DAU and CPU
software version do not match, firmware
update recommended; DAU hardware error;
contact hotline if necessary

277 2 SYSTEM |Self-monitoring -

278 0 SYSTEM |Fault: Cannot start self-monitoring Hotline

279 2 SYSTEM |Self-monitoring: New MD5 checksum file Checksum file is created again after each

created firmware update

280 0 SYSTEM | Self-monitoring fault: Cannot write MD5 Hotline

checksum file

281 0 SYSTEM |Self-monitoring fault: Critical checksum fault | Flash disk fault; Hotline

282 1 SYSTEM |Firmware update -

283 0 SYSTEM |Firmware update failed Hotline

284 1 SYSTEM |Communication subsystem not started. Hotline

Reason:

285 1 SYSTEM [Measurement system not started. Reason: |Possibly an error message after an
upgrade, otherwise firmware or OSCOP P
update recommended; contact hotline if
necessary

286 1 SYSTEM |Number of device restarts due to critical For further information on this fault, refer to

system faults: detailed log entries.

287 0 SYSTEM |Fault writing the restart counter Hotline

288 0 SYSTEM |Last restart due to critical system fault Hotline

289 2 SYSTEM |Restart information written -

290 2 SYSTEM |Fault writing the restart information Hotline
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Cog No. [Type[ Cilass Description Comment
291 2 SYSTEM |Restart cause: File system cannot be Flash disk fault; Hotline
initialized
292 2 SYSTEM |Restart cause: Log recorder cannot be Flash disk fault; Hotline
initialized. Time stamp:
293 2 SYSTEM |Restart cause: Folder tree structure cannot |Flash disk fault; Hotline
be initialized. Time stamp:
294 2 SYSTEM |Restart cause: Battery fault. Replace battery pack
Time stamp:
295 2 SYSTEM |Restart cause: Fault in log recorder queue. |Hotline
Time stamp:
296 2 SYSTEM |Restart cause: Log recorder cannot be Hotline
opened. Time stamp:
297 2 SYSTEM |Restart cause: Invalid log recorder format. |Hotline
Time stamp:
298 2 SYSTEM |Critical system fault: Task suspended. Hotline
Task no.:
299 2 SYSTEM |Critical system fault: Recorder task Hotline
suspended. Task no.:
300 0 SYSTEM |Self-monitoring: DAU fault DAU hardware/software fault; Hotline
384 0 BOOT Mismatch fault: DAU found but not All plugged in DAUs must be
configured parameterized. DAUs not needed can be
deactivated.
386 1 BOOT Fault: DAU configured but not plugged in Parameterized DAUs must be plugged in
387 0 BOOT Fault booting the DAU Hotline
388 1 BOOT Mismatch fault: Incorrect DAU configured |Wrong DAU type parameterized
389 0 BOOT Fault configuring the DAU Several possible reasons: DAU and CPU
software version do not match, firmware
update recommended; DAU hardware error;
contact hotline if necessary
390 0 BOOT Fault setting the DAU time Hotline
393 0 BOOT Fault starting DAU Hotline, DAU hardware error
395 2 BOOT DAU type slot 1 -
396 2 BOOT DAU type slot 2 -
397 2 BOOT DAU type slot 3 -
398 2 BOOT DAU type slot 4 -
399 2 BOOT Device booting with firmware version: -
400 0 BOOT Fault booting the communication processor. |Hotline, CPU or DAU hardware fault
Internal fault number:
401 1 BOOT DAU deactivated -
402 1 BOOT Initialization finished Possibly an error message after an
upgrade; otherwise hotline
(consider additional texts)
403 1 BOOT DAU calibration frequency 16.66 Hz, type |SIMEAS R-PMU supports 50 Hz and 60 Hz
not supported DAU types only.
Nevertheless, the device is ready for work
generating wrong measured values.
404 1 BOOT Wrong DAU calibration frequency of 50 Hz |Only 60 Hz DAU types are allowed for
for 60 Hz system 60 Hz nominal frequency.
Nevertheless, the device is ready for work
generating wrong measured values.
405 1 BOOT Wrong DAU calibration frequency of 60 Hz |Only 50 Hz DAU types are allowed for
for 50 Hz system 50 Hz nominal frequency.
Nevertheless, the device is ready for work
generating wrong measured values.
406 1 BOOT Unknown DAU calibration frequency Hotline, DAU hardware fault
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3 System Messages

Log No. [Type[ Cilass Description Comment
640 0 PARSER |System parameter file fault Hotline, install SIMEAS R-PMU firmware or
OSCOP P update
641 0 PARSER |Fault: System parameter file not available |Hotline
642 0 PARSER |Unsupported V30.xx parameters After a firmware upgrade there are still
V30.xx parameters on the device, you have
to parameterize the device (overwriting the
old parameters).
643 0 PARSER |Fault: Unknown system parameter file Hotline
version
644 0 PARSER |Slot parameter file fault Hotline, install SIMEAS R-PMU firmware or
OSCOP P update
645 0 PARSER |Fault: Slot parameter file not available Hotline
646 2 PARSER |Slot parameter check OK -
647 2 PARSER |System parameter check OK -
769 0 PRINTER |Printer not connected -
770 0 PRINTER |Printer switched off -
771 2 PRINTER |Printer not ready -
772 0 PRINTER |No printer paper -
774 0 PRINTER |Printer queue: Can not open fault record. Unable to print a fault record:
File number: The file is damaged or deleted in ring buffer
mode.
1056 0 DAU Incomplete TAR recording. File number: TAR record cannot be used due to
inconsistent DAU data.
1057 0 DAU Incomplete TPR recording. File number: TPR record cannot be used due to
inconsistent DAU data.
1059 0 DATABAS |Fault writing into the database. Hotline
E Recorder type:
1060 0 DATABAS |Database access fault. Hotline
E Recorder type:
1061 0 DAU Wrong data block ID. TAR/TPR record cannot be used due to
Recorder type: inconsistent DAU data.
1062 0 DATABAS |Fault in message queue. Hotline
E Recorder type:
1063 0 DATABAS |Could not copy recording. Recorder type: Hotline
E
1064 0 DATABAS |Could not create database. Recorder type: |Hotline
E
1065 1 DATABAS |Deleting recordings. Recorder type: -
E
1066 1 DATABAS |Log recorder created Log recorder created due to a firmware
E upgrade.
1067 0 DATABAS |Database overflow, recorder type: Hotline
E
1068 1 DATABAS |Database initialized, recorder type: A new database created due to new
E parameterization or a firmware upgrade.
1069 1 DATABAS |Deleting recordings. -
E Recorder type:
1070 1 DATABAS |Database initialized. Recorder type: A new database created due to new
E parameterization or a firmware upgrade.
1071 0 DATABAS |TAR recording deleted. File number: TAR record cannot be used due to
E inconsistent DAU data.
1072 0 DATABAS | TPR recording deleted. File number: TPR record cannot be used due to
E inconsistent DAU data.
1281 2 CALL_PC [Callback PC started. Interface: -
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LCog No. [Type[ Cilass Description Comment

1282 2 CALL_PC |[Callback PC was acknowledged by -

OSCOP P. Interface:

1283 1 CALL_PC |[Callback PC repeated. Interface: Make sure that OSCOP P runs in automatic
mode and was parameterized to be able to
receive callbacks from this device.

Check the communication link and the
callback communication parameters if
necessary.
1536 2 BATTERY |Start of battery monitoring process Cyclical battery test (will be started even
without battery)
1537 2 BATTERY |Start of battery monitoring after startup. -
Test time:

1538 2 BATTERY |Battery monitoring after startup OK -

1539 0 BATTERY |Fault in battery monitoring after startup. -
Remaining time:

1542 0 BATTERY |Fault in battery monitoring during operation. -
Remaining time:

1543 2 BATTERY |Continuous charging started. -
Charging time:

1545 0 BATTERY |Unable to charge battery or time-out -

1547 1 BATTERY |Battery fully discharged -

1548 0 BATTERY |Power supply failure, -

battery operation active

1549 1 SYSTEM |Reset initiated -

1793 2 PANEL Panel button pressed -

1807 1 PANEL External reset triggered Reset trigger via control input 3

1808 1 PANEL Recording interrupted, as data can no -

longer be disposed of

1810 1 SYSTEM |Device ready Note: Some functions are ready for
operation with a delay (manual trigger,
network trigger)

1811 1 SYSTEM |Power supply OK -

1812 2 SYSTEM |[OSCOP P communication -

1813 2 SYSTEM |TAR/Analog fault recorder: -

Recording event
1814 2 SYSTEM | TPR/Frequency power recorder: -
Recording event

1815 0 SYSTEM |DAU fault DAU boot fault or DAU failure (self-
monitoring), hotline

1816 0 SYSTEM |Printer fault Check printer, printer connection; fault
disappears after correction (takes approx. 5
minutes)

1818 1 SYSTEM |PC unreachable Make sure that OSCOP P runs in automatic
mode and was parameterized to be able to
receive callbacks from this device.

Check the communication link and the
callback communication parameters if
necessary.

1820 1 SYSTEM |Ring buffer active 90 % of the reserved TAR or TPR memory
size is reached, the oldest data will be
deleted up to 80 %.

1821 0 SYSTEM |Temperature has risen above permissible -

value of +55 °C
1822 0 SYSTEM |Temperature has dropped below -

permissible value of -5 °C
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1824 0 SYSTEM |[Common alarm A general common alarm occurred.

For further information on this fault, refer to
detailed log entries.

1825 0 SYSTEM |CPU fault Several possible reasons: DAU and CPU
software version do not match, firmware
update recommended; CPU hardware error;
contact hotline if necessary

1826 1 SYSTEM |Data fault TAR/TPR record cannot be used due to
inconsistent DAU data. Check via external
or manual trigger if recording is now
possible without errors. LED Data fault must
now be off, if not contact hotline.

1827 0 SYSTEM |OSCOP P communication aborted. Fault Communication is terminated if there is no

no.: user activity for 10 minutes. Otherwise,
check the communication link.

2049 0 DAU Invalid link command requested. Hotline, install SIMEAS R-PMU firmware or

Cmd number: OSCOP P update

2050 2 DAU Measurement system time set Measurement system time was set due to
change of RTC time. Message appears on
device start, too.

2051 1 DAU Measurement system time could not be set |Hotline

2056 2 DAU Measurement system started Measurement system was started after a
device start or after the termination of the
service mode.

2057 0 DAU Unable to start measurement system Hotline

2058 1 DAU Measurement system stopped Measurement system was stopped when
changing to service mode or due to a
hardware fault.

2059 0 DAU Unable to stop measurement system Hotline

2064 2 DAU Recording initiated by manual trigger -

2065 0 DAU Recording not initiated by manual trigger Hotline

2066 2 DAU Recording initiated by OSCOP P trigger -

2067 0 DAU Recording not initiated by OSCOP P trigger |Hotline

2068 2 DAU Recording initiated by external start -

2069 0 DAU Recording not initiated by external start Hotline

2070 2 DAU Recording terminated by external start -

2071 0 DAU Recording not terminated by external start |Hotline

2072 2 DAU Recording initiated by network trigger -

2073 0 DAU Recording not terminated by external start |Hotline

2074 2 DAU Change to normal mode OK -

2075 0 DAU Fault during change to normal mode Hotline

2076 2 DAU Change to test mode OK -

2077 0 DAU Fault during change to test mode Hotline

2078 2 DAU Change to lock mode OK SIMEAS R-PMU can change to lock mode
automatically or via control panel or via
OSCOP P. Check further log messages for
details.

2079 0 DAU Fault during change to lock mode Hotline

2306 0 OSCOP  |Login could not be performed Hotline, install SIMEAS R-PMU firmware or
OSCOP P update

2307 2 OSCOP RTC set. New time stamp: RTC was set via OSCOP P.

2310 2 OSCOP  |Test mode activated by OSCOP P -

2311 0 OSCOP Fault during change to test mode by Hotline

OSCOP P

2312 2 OSCOP  [Normal mode activated by OSCOP P -
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2313 0 OSCOP Fault during change to normal mode by Hotline
OSCOP P
2314 2 OSCOP Lock mode activated by OSCOP -
2315 0 OSCOP Fault during change to lock mode by Hotline
OSCOP P
2316 1 OSCOoP OSCOP P communication request via V20/ |Make sure to use OSCOP P, version 6.60
V30 protocol rejected or higher and set device type
+SIMEAS R-PMU".

2561 2 OSCOP Logon service mode Switching from normal mode to service
mode; possible reason: Firmware update
rejected, parameter or password change
rejected

2562 0 OSCOP Unable to logon for service mode Hotline

2563 2 OSCOP Logoff service mode -

2564 OSCOP Logoff service mode with device reboot Switching from normal mode to service
mode; possible reason: Deleting fault
records via OSCOP P, firmware update or
parameter changes

2566 1 OSCOP Incorrect password -

3120 2 SYNC External synchronization pulse OK -

3121 2 SYNC Device synchronized -

3122 0 SYNC Synchronization fault: Pulse loss Synchronization signal lost. Check the clock
incl. antenna, antenna cable and the
synchronization signal cable.

3123 1 SYNC Synchronization: Non-critical pulse failure | Synchronization signal lost for a short time.
Check the clock incl. antenna, antenna
cable and the synchronization signal cable if
this error occurs repeatedly.

3124 0 SYNC Synchronization fault: Too many non-critical | Synchronization signal lost for a short time

pulse losses several times. Check the clock incl.
antenna, antenna cable and the
synchronization signal cable.

3125 0 SYNC Synchronization fault: Pulse width invalid Pulse width of the synchronization signal
does not meet the specification. Check
parameterization of clock master.

3126 0 SYNC Synchronization fault: Pulse distance invalid | Pulse gap must be 1 s for GPS/DCF77 or
60 s for minute pulse. Check
parameterization of clock master.

3127 0 SYNC Synchronization fault: DCF77 minute mark |No valid DCF77 signal detected. Check

not found parameterization of clock master.

3128 0 SYNC DCF77 synchronization parity fault: Check clock master and synchronization
signal cable; no valid DCF77 signal
detected.

3129 0 SYNC Synchronization fault: Non-supported Sync- | The Sync-Box is supported as of SIMEAS

Box 7KE6000-8H* connected R-PMU firmware V40.01.
3184 2 SYSTEM |DCF77 synchronization-supported -
3185 SYSTEM |Synchronization fault: Manual time setting | Time setting via OSCOP P is not allowed if
rejected SIMEAS R-PMU is synchronized via GPS
signal.

3186 1 SYSTEM |Manual time setting rejected, minimum Time gap between two time setting

distance not observed commands must be at least 4 hours.

3187 1 SYNC Leap second announcement received -

3188 SYNC Leap second -

3189 2 SYNC System time zone changed Device time zone was changed due to a
new parameterization or a firmware
upgrade.
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3216 1 PMU PMU active -
3217 2 PMU PDC communication -
3218 2 PMU PMU configuration has changed -
3220 0 PMU PMU fault Hotline

4294967294 |1 LOG Log recorder stopped -
4294967295 |1 LOG Shutdown log recorder -
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4 Abbreviations

AWG

American Wire Gauge

Binary

BDAU

Binary Data Acquisition Unit

Current

CDAU

Current Data Acquisition Unit

CDR

Continuous DC Recorder

CFR

Continuous Frequency Recorder

CH

Channel

CPR

Continuous Phasor Recorder

CQR

Continuous Power Recorder

CPU

Central Processing Unit

CR

Continuous Recorder

CRR

Continuous RMS-value Recorder

CT

Current Transformer

Digital

DAKON

Data Concentrator

DDAU

DC Data Acquisition Unit

ER

Event Recorder

Frequency

FACTS

Flexible Alternating Current Transmission System

GPS

Global Positioning System
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HvVDC

High Voltage Direct Current

Identificator

LAN

Local Area Network

LED

Light-Emitting Diode

FO

Fibre-optic cable

Active Power

PAD

Packet Assembly Disassembly

PDC

Phasor Data Concentrator

PMU

Phasor Measurement Unit

Reactive Power

Sym

Symmetrical Components

TAR

Transient Analog Recorder

TPR

Transient Phasor Recorder

TVE

Total Vector Error

UDP

User Datagram Protocol

uTc

Universal Time Coordinated

Voltage

VCDAU

Voltage/Current Data Acquisition Unit

VDAU

Voltage Data Acquisition Unit

VT

Voltage Transformer

WAN

Wide Area Network
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5 Special Note Open Source Software

Special Note Open Source Software

Open Source Software used in the product.

The product contains, among other things, embedded Open Source Software, licensed under an
Open Source Software License and developed by third parties. These embedded Open Source
Software files are protected by copyright. Your rights to use the Open Source Software beyond
the mere execution of Siemens’ program, is governed by the relevant Open Source Software
license conditions.

Your compliance with those license conditions will entitle you to use the Open Source Software
as foreseen in the relevant license. In the event of conflicts between Siemens license conditions
and the Open Source Software license conditions, the Open Source Software conditions shall
prevail with respect to the Open Source Software portions of the software. A list of the Open
Source Software programs contained in this device and the Open Source Software licenses are
available over the user documentation. Furthermore the license conditions can be found at the
following internet websites:

ndevilla.free.fr/iniparser/
www.fourmilab.ch/md5

If programs contained in this product are licensed under GNU General Public License (GPL),
GNU Lesser General Public License (LGPL) and this software is not already delivered in source
code form together with the device, you can download the source code and the copyright notices
of the relevant software from the internet at:

Iniparser

ndevilla.free.fr/iniparser/iniparser-2.16.tar.gz

MD5

www.fourmilab.ch/md5/md5.zip

Warranty regarding further use of the Open Source Software:

SIEMENS provides no warranty for the Open Source Software programs contained in this
device, if such programs are used in any manner other than the program execution intended by
SIEMENS. The licenses listed below define the warranty, if any, from the authors or licensors of
the Open Source Software. SIEMENS specifically disclaims any warranties for defects caused
by altering any Open Source Software program or the product’s configuration. You have no war-
ranty claims against SIEMENS in the event that the Open Source Software infringes the intellec-
tual property rights of a third party.

Technical support, if any, will only be provided for unmodified software.
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