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This manual describes the functions, operation, installation, and commissioning of the
device 6MDG63. In particular, one will find:

» Information regarding the configuration of the device extént and descriptions of
device functions and settings — Chapter 2;

* Instructions for mounting and commissioning — Chapter<;
+ Compilation of technical data— Chapter 4,
» As well as a compilation of the most significant data for experienced users in Ap-

pendix A.

General information about design, configuration,jand operation of SIPROTEC® 4
devices is laid down in the SIPROTEC®System/Description /1/.

Protection engineers, commissioning,engineers, personnel concerned with adjust-
ment, checking, and service of selectiveyprotective equipment, automatic and control
facilities, and personnel of electrical fagilities and power plants.

This manual is valid for: SIBROTEC® 4 Input / Output Unit with Local Control 6MD63;
firmware version V4 6.

(€

This product complies with the directive of the Council of the European Commu-
nities’omthe approximation of the laws of the member states relating to electro-
magnetic compatibility (EMC Council Directive 89/336/EEC) and concerning elec-
trical equipment for use within certain voltage limits (Low-voltage Directive
(3/23[EEC).

Thiss€onformity is proved by tests conducted by Siemens AG in accordance with
Atrticle 10 of the Council Directive in agreement with the generic standards EN
50081 and EN 61000-6-2 for EMC directive

and with the standard EN 60255-6 for the low-voltage directive. This device was
designed and produced for industrial use according to the EMC standard.

The product conforms with the international standard of the series IEC 60255 and
the German standard VDE 0435.

This product is UL-certified according to the Technical Data:

IND. CONT. EQ. IND. CONT. EQ.
cus TYPE 1 cm us TYPE 1

LISTED

76CA 76CA

Should further information on the System SIPROTEC® 4 be desired or should partic-
ular problems arise which are not covered sufficiently for the purchaser's purpose, the
matter should be referred to the local Siemens representative.
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Training Courses

Instructions and
Warnings

Definition

Individual course offerings may be found in our Training Catalogue, or questions may
be directed to our training centre in Nuremberg.

The warnings and notes contained in this manual serve for your own safety and fer
an appropriate lifetime of the device. Please observe them!
The following warning terms and standard definitions are used:

DANGER!

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

Warning

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

Caution

indicates that minor personal injury or property damagé can,result if proper precau-

tions are not taken. This particularly applies to damageien orin the device itself and
consequential damage thereof.

Note

indicates information about the device or respective part of the instruction manual
which is essential to highlight.

WARNING!

When operating an electricaldevice; certain parts of the device inevitably have dan-
gerous voltages.

Failure to observe thesgyprecautions can result in death, personal injury, or serious
material damage.

Only qualified personnel shall work on and around this equipment. It must be thor-
oughly familiar with.all warnings and safety notices of this manual as well as with the
applicable safety regulations.

The successful and safe operation of this device is dependent on proper handling, in-
stallation, op€ration,’and maintenance by qualified personnel under observance of all
warnings and hints contained in this manual. In particular the general erection and
safety regulations (e.g. IEC, DIN, VDE, EN or other national and international stan-
dards) regarding the correct use of hoisting gear must be observed.

QUAEIFIED PERSONNEL

For the purpose of this instruction manual and product labels, a qualified person is

one who is familiar with the installation, construction and operation of the equipment

and the hazards involved. In addition, he has the following qualifications:

» Is trained and authorized to energize, de-energize, clear, ground and tag circuits
and equipment in accordance with established safety practices.

» Is trained in the proper care and use of protective equipment in accordance with
established safety practices.

* Is trained in rendering first aid.

6MD63 Manual
C53000-G1840-C101-7
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Typographic and To designate terms which refer in the text to information of the device or for the
Symbol Conventions device, the following fonts are used:
Parameter names
Designators of configuration or function parameters which may appear word-for-
word in the display of the device or on the screen of a personal computer (with op-
eration software DIGSI®), are marked in bold letters of a monospace type style. This
also applies to header bars for selection menus.
3.280 feet (1,234A)
Parameter addresses have the same character style as parameter names. Param-
eter addresses contain the suffix A in the overview tables if,the'parameter can only
be set in DIGSI ® via the option Display additional settings!
Parameter Conditions

possible settings of text parameters, which may appear ward-for-word in the display
of the device or on the screen of a personal computer (with operation software DIG-
SI®), are additionally written in italics. This also,appliés to header bars for selection
menus.

“Annunciations”

Designators for information, which maybe,output by the relay or required from other
devices or from the switch gear, are marked‘in a monospace type style in quotation
marks.

Deviations may be permitted in @rawings and tables when the type of designator can
be obviously derived from the illustration.

The following symbols are used inydrawings:

device-internal logical input signal
device-internal logical output signal
310 internal input signal of an analog quantity
2701
external binary input signal with number (binary input,
input indication)
1114
* S ), external binary output signal with number (device indi-
cation)
1994
(QReri = - external binary output signal with number (device indi-

cation) used as input signal

[1234] FUNCTION ]

I On
Off Example of a parameter switch designated FUNC-
TION with address 1234 and the possible settings ON
and OFF
6MD63 Manual 5
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Besides these, graphical symbols are used according to IEC 60617-12 and IEC
60617-13 or symbols derived from these standards. Some of the most frequently usedO

are listed below:

r—n"
- I
| I |
T |OR |-

AND

Z Inversion of the Signal

Input signal of an analogue quantity 0

OR gate

.

Exclusive OR gate (antivalence):joutput is active, if

only one of the inputs i \

te nce): output is active, if
both inputs a i inactive at the same time

Dynami u dge-triggered) above with positive,
below Wwith tive edge

@of one analog output signal from a number

analog input signals

N

Limit stage with setting address and parameter desig-
nator (name)

Timer (pickup delay T, example adjustable) with setting
address and parameter designator (name)

Timer (dropout delay T, example non-adjustable)

Dynamic triggered pulse timer T (monoflop)

Static memory (RS-flipflop) with setting input (S), re-
setting input (R), output (Q) and inverted output (Q)

6MD63 Manual
C53000-G1840-C101-7
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Introduction O 1

L 4

The SIPROTEC® 6MD63 device is introduced in this chapter. The ice is presented
in its application, characteristics, and scope of functions. \

1.1 Overall Operation 14
1.2 Application Scope 17
1.3 Characteristics 19
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1 Introduction

1.1 Overall Operation

Analog Inputs

L 4

The SIPROTEC® 6MD63 is a digital input/output unit with local control equipped

a powerful microprocessor. This provides fully numerical processing of all functiofis in
the device, from the acquisition of the measured values up to the output of comm

to the circuit breakers. Figure 1-1 shows the basic structure of the device.

L 4
The measuring inputs (MI) convert the currents and voltages coming f&: the instru-

ment transformers and adapt them to the level appropriate for the, int cessing
of the device. The device is provided with 4 current and 3 voltagN7 ere are 3

current inputs for the input of phase currents. The 4th. input can edifor measuring
the ground current I (current transformer starpoint or via a separ, ound current
transformer). The voltage inputs can either be used to measure,th e phase-phase
voltages, or two phase-phase voltages and the displacemegnt v e (e—nvoltage). It

is also possible to connect two phase-to-phase voltage log input quantities
are passed on to the input amplifiers (1A). Q
Error |
|
Run :
|

Output Relays, :
User- i
Programmable :

==

—K- LEDs on the !

‘/ Front Panel,

P e
|

Display on the b

: Front Panel [
J

; !
Binary Inputs, L ___ i

User- i
|
Programmable F—-- —: System Interface :4— + -+ To SCADA
|
I

L
+———1Front PC Interface :4— 1, ToPC

P e
|

L Rear Service L—l—> PC/Modem/
Interface I |~ RTD-Box
PS I_ ___________ a |
Vaux | E Power Supply ST e.g.
: 7 Slyi’rr:ihronization :‘_++ Cr77
G — - - | [RGB
Figure 1-1 Hardware Structure of the 6MD63 numerical input/output unit

6MD63 Manual
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1.1 Overall Operation

Microcomputer
System

Binary Inputs and
Outputs

Front Elements

Serial Interfaces

6MD63 Manual
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The input amplifier |A stage provides a high-resistance termination for the input quan-
tities. It consists of filters that are optimized for measured-value processing with
regard to bandwidth and processing speed.

The analog-to-digital (AD) stage consists of a multiplexor, an analog-to-digital (A/D)
converter and of memory components for the transmission of digital signals, to the mi-
crocomputer system.

The actual control functions and the control of the measured quantities are processed
in the microcomputer system (uC). They especially consist of:

 Filtering and preparation of the measured quantities
+ Continuous monitoring of the measured quantities

» Control of signals for the logic functions

» Output of control commands for switching devices

» Storage of messages,

+ Management of the operating system and thelassogiated functions such as data re-
cording, real-time clock, communication, interfages, etc.

The computer system obtains externaliinfermation through the binary input/output
modules (inputs and outputs). The,computerisystem obtains the information from the
system (e.g. remote resetting) or the external equipment (e.g. blocking commands).
Outputs are, in particular, commands tethe switchgear units and annunciations for
remote signalling of important efentsyand statuses.

With devices with integrated ordetached operator panel, information such as messag-
es related to events, states, measured values and the functional status of the device
are provided via light-emitting diodes (LEDs) and a display screen (LCD) on the front
panel.

Integrated control.andwumeric keys in conjunction with the LCD facilitate interaction
with the local dévicelVia these elements all information of the device such as config-
uration and setting parameters, operating messages and measured values can be ac-
cessed. Sefting parameters may be changed in the same way.

In additiony,control of circuit breakers and other equipment is possible from the front
panel @f the device.

A'serial PC interface at the front panel is provided for local communications with the
device through a personal computer using the operating program DIGSI®. This facili-
tates a comfortable handling of all device functions.

Afseparate service interface can be provided for remote communications via a
modem, or substation computer using DIGSI®. This interface is especially well suited
for the fixed wiring of the devices to the PC or operation via a modem.

All data can be transferred to a central control or monitoring system via the serial
system interface. This interface may be provided with various protocols and physical
transmission schemes to suit the particular application.

A further interface is provided for the time synchronization of the internal clock via
external synchronization sources.

Further communication protocols can be realized via additional interface modules.

15



1 Introduction

Power Supply The before-mentioned function elements and their voltage levels are supplied with
power by a power supplying unit (Vaux or PS). Voltage dips may occur if the voltage

supply system (substation battery) becomes short-circuited. Usually, they are bridge
by a capacitor (see also Technical Data).

6MD63 Manual
C53000-G1840-C101-7



1.2 Application Scope

1.2  Application Scope

Control Functions

Messages and
Measured Values

Communication

6MD63 Manual
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The SIPROTEC® 6MD63 is a numerical Input/Output Unit with Local Control equipped
with control and monitoring functions.

The device includes the functions that are necessary for monitoring of circuit'breaker
positions, and control of the circuit breakers in straight bus applications or breaker-
and-a-half configurations; therefore, the devices can be universally emplayed.

The device provides a control function which can be accomplishéd for activating and
deactivating switchgears via integrated operator panel, systemyinterface, binary
inputs, and the serial port using a personal computer with DIGSI®.

The status of the primary equipment can be transmittedyto the device via auxiliary con-
tacts connected to binary inputs. The present status,(or pasition) of the primary equip-
ment can be displayed on the device, and used for integlocking or plausibility monitor-
ing. The number of the operating equipment to be switched is limited by the binary
inputs and outputs available in the device or thehinary inputs and outputs allocated
for the switch position indications. Depending @nthe primary equipment being con-
trolled, one binary input (single point igdication) or two binary inputs (double point in-
dication) may be used for this process.

The capability of switching primary:equipment can be restricted by a setting associat-
ed with switching authority (Remate oglocal), and by the operating mode (inter-
locked/non-interlocked, with or witheut password request).

Processing of interlocking conditions for switching (e.g. system interlocking) can be
established with the aid of integrated, user-configurable logic functions.

The operating messages provide information about conditions in the power system
and the device. Measurement quantities and values that are calculated can be dis-
played locally and communicated via the serial interfaces.

Device messages/cambe allocated to a number of LEDs, externally processed via
output contaets, linked with user-definable logic functions and/or issued via serial in-
terfaces.

Serial interfaces are available for the communication with operating, control and
memary systems.

A 9-pale DSUB socket at the front panel is used for local communication with a per-
sonakComputer. By means of the SIPROTEC® 4 operating software DIGSI®, all oper-
ational and evaluation tasks can be executed via this user interface, such as specify-
ing and modifying configuration parameters and settings, configuring user-specific
logic functions, retrieving operational messages and measured values, inquiring
device conditions and measured values, issuing control commands.

Depending on the individual ordering variant, additional interfaces are located at the
rear side of the device. They serve to establish an extensive communication with other
digital operating, control and memory components:

The service interface can be operated via electrical data lines or fiber optics and also
allows communication via modem. For this reason, remote operation is possible via
personal computer and the DIGSI® operating software, e.g. to operate several devices
via a central PC.

The system interface ensures the central communication between the device and the
substation controller. It can also be operated via data lines or fibre optic cables. For

17
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the data transfer Standard Protocols according IEC 60 870-5-103 are available via the
system port. The integration of the devices into the substation automation systems
SINAUT® LSA and SICAM® can also take place with this profile. O

The EN-100-module allows the devices to be integrated in 100-Mbit-Ethernet co -
nication networks in control and automation systems using protocols according
IEC61850. Besides control system integration, this interface enables DIGSI-commu-
nication and inter-relay communication via GOOSE.

that has particularly wide acceptance in process control and auto
with especially high performance. A profile has been defined for
munication that covers all of the information types required for
control engineering. The integration of the devices into the power
SICAM® can also take place with this profile.

PROFIBUS com-
ive and process
mation system

Besides the field-bus connection with PROFIBUS FMS, furth uplings are possible
with PROFIBUS DP and the protocols DNP3.0 and MODB These protocols do not
support all possibilities which are offered by PROF MS.

6MD63 Manual
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1.3 Characteristics

1.3 Characteristics

General
Characteristics

Breaker Control

User-Defined
Functions

6MD63 Manual
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Powerful 32-bit microprocessor system.

Complete numerical processing and control of measured values, from the sampling
of the analog input quantities to the initiation of outputs for, as an example;¥ripping
or closing circuit breakers or other switchgear devices.

Total electrical separation between the internal processing stages of the'device and
the external transformer, control, and DC supply circuits of the system because of
the design of the binary inputs, outputs, and the DC or A€ converters.

Complete set of functions necessary for the proper contfol offeeders or busbars.

Easy device operation through an integrated operator‘panel or by means of a con-
nected personal computer running DIGSI.

Continuous calculation and display of measured.andwmetered values on the front of
the device

Storage of min/max measured values (slaveypointer function) and storage of long-
term mean values.

Constant monitoring of the measurementguantities, as well as continuous self-di-
agnostics covering the hardwaréwand seftware.

Communication with SCADA orsubstation controller equipment via serial interfaces
through the choice of data cable,"modem, or optical fibers.

Battery-buffered clock thatcan'be synchronized with an IRIG-B (via satellite) or
DCF77 signal, binary input signal, or system interface command.

Statistics: Recordifig ofithe'trip commands of the circuit breaker issued by the
device.

Operating Hours'@ounter: Tracking of operating hours of the equipment under load.

Commissionijfg aids such as as connection check, direction determination, status
indication of alllbinary inputs and outputs, easy check of system interface and influ-
encing of information of the system interface during test operation.

Cireuit breakers can be opened and closed via the process control keys (models
with graphic displays only) or the programmable function keys on the front panel,
throtighythe system interface (e.g. by SICAM® or SCADA), or through the front PC
intefface using a personal computer with DIGSI® 4);

Circuit breakers are monitored via the breaker auxiliary contacts;

Plausibility monitoring of the circuit breaker position and check of interlocking con-
ditions.

Freely programmable combination of internal and external signals for the imple-
mentation of user defined logic functions;

All common Boolean operations are available for programming (AND, OR, NOT, Ex-
clusive OR, etc.);

Time delays and limit value inquiries;

Processing of measured values, including zero suppression, adding a knee charac-
teristic for a transducer input, and live-zero monitoring.
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1 Introduction

Phase Rotation

Monitoring
Functions

RTD-Boxes

Selectable phase rotation with a setting (static) or binary input (dynamic).

Availability of the device is greatly increased because of self-monitoring of the inteO
nal measurement circuits, power supply, hardware, and software;

Monitoring of the current and voltage transformer secondary circuits by mean
summation and symmetry checks;

Phase rotation check.

L 4
Detection of any ambient temperatures or coolant temperatur e of RTD-
Boxes and external temperature sensors. 2
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Functions

L 4
This chapter describes the numerous functions available in the SIP. EC®4 6MD63.
It shows the setting possibilities for all the functions in maxi iguration. Instruc-

tions for deriving setting values and formulae, where required provided.
Additionally, it may be defined which functions are to be u @

21 General 22
2.2 Monitoring Functions 28
2.3 Temperature Detection via 0 38
24 Phase Rotation 47
2.5 Command Processing 49
2.6 Auxiliary Functions 62
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2 Functions

2.1 General

The function parameters can be modified using the operating or service interface with
a personal computer using DIGSI®. The procedure is described in detail in the
SIPROTEC ® System Description /1/.

2.1.1  Functional Scope

2111 Description

Configuration of
the Functional
Scope

2.1.1.2 Setting Notes

Setting of the
Functional Scope

22

Functions that are not required can be disabled configuring the funétionalscope.

For 6MD63 the configuration of the functional scope isgrestricted to the temperature
meters (RTD-boxes).

This additional function must be configured as enablgdyor disabled.

Functions configured as Disabled are not prtocessed’by the 6MD63. There are no
annunciations, and corresponding settings (funetions, limit values) are not queried
during configuration.

Note

Available functions and default settings depend on the ordering code of the relay (see
A1)

Configurationysettings can be entered using a PC and the software program DIGSI
and transferredvia the*front serial port or the rear service interface. The operation via
DIGSI is explained‘in the SIPROTEC 4 System Description.

For changing,configuration parameters in the device, password no. 7 is required (for
parameter set)."Without the password, the settings may be read, but may not be mod-
ified and,transmitted to the device.

The functional scope with the available options is set in the Functional Scope dialog
boxto_match plant requirements.

If yowant to detect an ambient temperature or a coolant temperature, specify in
address 190 RTD-BOX INPUT the port to which the RTD-box is connected. For
BMDG63, Port C (service port) is used for this purpose. The number and transmission
type of the temperature detectors (RTD = Resistance Temperature Detector) can be
specified in address191 RTD CONNECTION: 6 RTD simplex or 6 RTD HDX (with
one RTD-box) or 172 RTD HDX (with two RTD-boxes). The settings have to comply
with those of the RTD-box (see Subsection 2.3.2).
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2.1 General

21.1.3 Settings

Addr. Parameter Setting Options Default Setting Comments
190 RTD-BOX INPUT Disabled Disabled External Temperature(lnput
Port C
191 RTD CONNECTION 6 RTD simplex 6 RTD simplex Ext. Temperature Input Connec-
6 RTD HDX tion Type
12 RTD HDX

21.2 Power System Data 1

2.1.21

21.2.2 Setting Notes

General

Nominal
Frequency

Phase Rotation
Reversal

Temperature Unit

Polatity of Current
Transformers

6MD63 Manual
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Description

The device requires certain basic data regarding the pretected equipment, so that the
device can adapt to its desired application. Setting§,can only be performed in Power
System Data 1 using DIGSI.

Power System Data 1 comprises, e'g.-neminal system data, nominal data of trans-
formers, polarity ratios and their physical‘¢onnections and similar. Furthermore, there
are settings associated with all functiens*rather than a specific control or monitoring
function. The following section discusses,these parameters.

To enter the PowerSystem Data, use the operating program DIGSI.

Double-click on Settingsyand the desired selection options will be displayed. A dialog
box with tabs Power System Data 1, Power System and CT's will open under VT's
in which you can configure the individual parameters. Thus, the following descriptions
are structuredeaceordingly.

The rated"system frequency is set at address 214 Rated Frequency. The factory
presetting in accordance with the model number must only be changed if the device
willdbe,employed for a purpose other than that which was planned when ordering.

Address 209 PHASE SEQ. is used to change the default phase sequence (A B C for
clackwise rotation), if your power system permanently has an anti-clockwise phase se-
guence (A C B). A temporary reversal of rotation is also possible using binary inputs
(see Section 2.4.2).

Parameter settings allow to display the temperature values either in degree Celsius
or in degree Fahrenheit under address 276 TEMP. UNIT.

At address 201 CT Starpoint, the polarity of the wye-connected current transform-
ers is specified (the following figure applies correspondingly for two current transform-
ers). This setting determines the measuring direction of the device (forwards = line di-
rection). Modifying this setting also results in a polarity reversal of the ground current
inputs Iy or Iys.

23



2 Functions

Voltage
Connection

Nominal Values of
Current Transform-
ers (CTs)

Nominal Values of
Voltage Transform-
ers (VTs)

Transformation
Ratio of Voltage
Transformers(VTs)

24

Busbar

o G
R =

[201 |CT starpoint [201 | CT Starpoint

i towards Line
—— towards Busbar

i towards Line
—— towards Busbar

Figure 2-1 Polarity of current transformers

Address 213 specifies how the voltage transformerStare ‘¢onnected. VT Connect.
3ph =Van, Vbn, Vcn means that three phase voltages in wye-connection are con-
nected, VT Connect. 3ph=Vab, Vbc, VGnd signifies that two phase-to-phase
voltages (V-connection) and V|, are connected. Thelatter setting is also selected when
only two phase-to-phase voltage transformersrare,utilized or when only the displaced
voltage (zero sequence voltage) is connéctedyto the device.

At addresses 204 CT PRIMARY and,205,CT SECONDARY, information is entered re-
garding the primary and secondany ampere ratings of the current transformers. It is im-
portant to ensure that the ratédisecandary current of the current transformer matches
the rated current of the devVice, 0therwise the device will incorrectly calculate primary
data. At addresses 2171gnd=CT PRIM and 218 Ignd-CT SEC, information is
entered regarding the primary and secondary ampere rating of the current transform-
er. In case of normal conhection (starpoint current connected to Iy-transformer) 217
Ignd-CT PRIM and 204 CT* PRIMARY must be set to the same value.

At addresses 202 Vnom'PRIMARY and 203 Vnom SECONDARY, information is entered
regarding therimary nominal voltage and secondary nominal voltage (phase-to-
phase) ofythe ‘¢ennected voltage transformers.

Address 206 \Vph / Vdelta determines how the ground path of the voltage trans-
formers isseonnected. This information is relevant for the detection of ground faults (in
grounded systems and non-grounded systems) and measured-quantity monitoring.

[fthe voltage transformer set provides broken delta windings and if these windings are
connected to the device, this must be specified accordingly in address 213 (see above
margin heading "Voltage Connection"). Since transformation between voltage trans-
formers usually is as follows:
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2.1 General

\Y%

nomPrimary /VnomSecondary Y NnomSecondary

A3 A3 3

The factor V,,,/Vgeia (S€CONdary voltages, address 206 Vph / Vdelta) hasithe rela-
tion to 3/ V3 = V3 = 1.73 which must be used if the V voltage is connected. For other
transformation ratios, i.e. the formation of the displacement voltage via an, intercon-
nected transformer set, the factor must be corrected accordingly

2.1.2.3 Settings
Addresses which have an appended "A" can only be changed/with DIGSI, under "Ad-
ditional Settings".
Addr. Parameter Setting Options Default Setting Comments
201 CT Starpoint towards Line towards Line CT Starpoint
towards Busbar
202 Vnom PRIMARY 0.10 .. 800.00 kV 12.00 k. Rated Primary Voltage
203 Vnom SECONDARY 100 ..225V 100V Rated Secondary Voltage (L-L)
204 CT PRIMARY 10 .. 50000 A 100°A CT Rated Primary Current
205 CT SECONDARY 1A 1A CT Rated Secondary Current
5A
206A Vph / Vdelta 1.00 .. 3.00 1.73 Matching ratio Phase-VT To
Open-Delta-VT
209 PHASE SEQ. ABC ABC Phase Sequence
ACB
213 VT Connect. 3ph Van, Vbng\cn Van, Vbn, Vcn VT Connection, three-phase
Vab, Vbc, VGnd
214 Rated Frequency 50 Kz 50 Hz Rated Frequency
60Hz
217 Ignd-CT PRIM 17360000 A 60 A Ignd-CT rated primary current
218 Ignd-CT SEC 1A 1A Ignd-CT rated secondary current
5A
276 TEMP. UNIT Celsius Celsius Unit of temperature measurement
Fahrenheit
21.2.4 InformationiList
No. Information Type of In- Comments
formation
5145 >Reverse Rot. SP >Reverse Phase Rotation
5147 Rotation ABC ouT Phase rotation ABC
5148 Rotation ACB ouT Phase rotation ACB
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2 Functions

21.3 Power System Data 2

2.1.3.1 Description

Applications

2.1.3.2 Setting Notes

Definition of
Nominal Rated
Values

Inversion of Mea-
sured Power Values
| Metered Values

21.3.3 Settings

The Power System Data 2 includes settings associated with all functions rather
than a specific control or monitoring function.

The Power System Data 2 can be found in DIGSI using the function, selection
setting groups A.

If the primary reference voltage and the primary reference current of the system are
set, the device is able to calculate and output the percentage operational measured
values.

At addresses 1101 FullScaleVolt. and 1402FullScaleCurr., the primary ref-
erence voltage (phase-to-phase) and reference eurrent (phase) of the protected
equipment is entered (e.g. motors). If these referencevalues match the primary values
of the VT and CT rating, they correspond taithe'settings in address 202 and 204 (Sub-
section 2.1.2). They are generally used o show, values referenced to full scale.

The settings for the Power System Data 2'can be performed via the front panel or
DIGSI.

The directional values (power, powerfactor, work and related min., max., mean and
thresholds), calculated in the gperational measured values, are usually defined with
positive direction towardsithe ‘protected device. This requires that the connection po-
larity for the entire deviceywasieconfigured accordingly in the P.System Data 1 (com-
pare also "Polarity of QurrentyTransformers"”, address 201). Itis also possible to apply
different settings tothe “ferward” direction for the monitoring functions and the positive
direction for the power €tc., e.g. to have the active power supply (from the line to the
busbar) displayed pasitively. To do so, set address 1108 P,Q signto reversed. If
the setting is,not “neversed (default), the positive direction for the power etc. corre-
sponds toythe “ferward” direction for the monitoring functions.

Addr. Parameter, Setting Options Default Setting Comments
1101 FullScalgVolt, 0.10 .. 800.00 kV 12.00 kV Measurem:FullScaleVolt-
age(Equipm.rating)
1102 FullScaleCurr. 10 .. 50000 A 100 A Measurem:FullScaleCur-

rent(Equipm.rating)

1108 P,Q sign

not reversed not reversed P,Q operational measured values
reversed sign

26
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2.1 General

2.1.3.4 Information List

No. Information Type of In- Comments 6
formation

16019

= S

2.1.4 Ethernet EN100-Modul

L 4
2.1.41 Functional Description \%
e

21.4.2 Setting Notes

InterfaceSelection

The Ethernet EN100-Modul enables integration %3 in 100-Mbit com-

munication networks in control and automation systems the protocols according

to IEC61850 standard (deliverable with version V. s standard permits contin-
uous communication of the devices without gatewa nd protocol converters. Even
when installed in heterogeneous environments, ROTEC relays therefore provide

for open and interoperable operation. Besi | system integration, this port
enable DIGSI- and inter-relay communicat

No special settings are requir x”ating the Ethernet system interface module

(IEC61850, EN100-Modul ordered version of the device is equipped with
such a module, it is automati llocated to the interface available for it, namely
Port B.

2.1.4.3 Information List \

No. Information e of In- Comments

ormation

009.0100 | Failure Modul

009.0101 | Fail Ch1

009.0102 | Fail Ch2

IntSP Failure EN100 Modul
IntSP Failure EN100 Link Channel 1 (Ch1)
IntSP Failure EN100 Link Channel 2 (Ch2)

Q>®
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2 Functions

2.2 Monitoring Functions

The device is equipped with extensive monitoring capabilities - both for hardware and
software. In addition, the measured values are also constantly monitored for plausibil-
ity, therefore, the current transformer and voltage transformer circuits are largely‘inte;
grated into the monitoring.

2.21 Measurement Supervision

2.21.1 General

The device monitoring extends from the measuring inputste, the)binary outputs. Mon-
itoring checks the hardware for malfunctions and impermissiblé conditions.

Hardware and software monitoring described in the following are enabled permanent-
ly. Settings (including the possibility to activate anddeaetivate the monitoring function)
refer to monitoring of external transformers gircuits.

2.21.2 Hardware Monitoring

Auxiliary and
Reference Voltages

Buffer Battery

Memory
Components

28

The processor voltage of 5 VDC is monitored by the hardware since if it goes below
the minimum value, the processor is™o lohger functional. The device is under such a
circumstance put out of operation. WWhen'the voltage returns, the processor system is
restarted.

Failure of the supply voltageyputs the device out of operation and a message is imme-
diately generated by a dead contact. Brief auxiliary voltage interruptions of less than
50 ms do not disturb themreadipess of the device (for nominal auxiliary voltage >

110 VDC).

The processor maonitors,the offset and reference voltage of the ADC (analog-digital
converter). The, device is put out of operation if the voltages deviate outside an allow-
able range, and persistent deviations are reported.

The bufferbattery, which ensures operation of the internal clock and storage of
countefs andimessages if the auxiliary voltage fails, is periodically checked for charge
status. On,its'undershooting a minimum admissible voltage, the “Fail Battery”
indication is issued.

All working memories (RAMs) are checked during start-up. If a fault occurs, the start
is @aborted and a LED starts flashing. During operation the memories are checked with
the help of their checksum. For the program memory, the cross sum is formed cycli-
cally and compared to the stored program cross sum.

For the settings memory, the cross sum is formed cyclically and compared to the cross
sum that is freshly generated each time a setting process has taken place.

If a fault occurs the processor system is restarted.
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2.2 Monitoring Functions

Sampling

Sampling and the synchronization between the internal buffer components are con-
stantly monitored. If any deviations cannot be removed by renewed synchronization;
then the processor system is restarted.

2.21.3 Software Monitoring

Watchdog

Offset Monitoring

For continuous monitoring of the program sequences, a time monitor is pravided in the
hardware (hardware watchdog) that expires upon failure of the processor or an inter-
nal program, and causes a complete restart of the processor system.

An additional software watchdog ensures that malfunctions dufing the processing of
programs are discovered. This also initiates a restart of the processor system.

If such a malfunction is not cleared by the restart, an additional restart attempt is
begun. After three unsuccessful restarts within a 30 secondwindow of time, the device
automatically removes the Input / Output unit itself,fromyservice and the red "Error"
LED lights up. The readiness relay drops out and indieates "device malfunction" with
its normally closed contact.

This monitoring function checks all ring\bufferidata channels for corrupt offset replica-
tion of the analog/digital transformers and, theyanalog input paths using offset filters.
The eventual offset errors are detectedmusing DC voltage filters and the associated
samples are corrected up to a specificlimit. If this limit is exceeded an indication is
issued (191 “Error Offset”)fthatisgpart of the warn group annunciation (annunci-
ation 160). As increased offset values affect the reliability of measurements taken, we
recommend to send the deyiceito the OEM plant for corrective action if this annunci-
ation continuously occurs.

2.2.1.4 Monitoring of the Transformer€ircuits

Measurement Value
Acquisition —
Currents

6MD63 Manual
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Interruptions orishorticircuits in the secondary circuits of the current and voltage trans-
formers, as Wéell assfaults in the connections (important during commissioning!), are
detected and reported by the device. The measured quantities are cyclically checked
in the backgro@nd for this purpose.

Up to'feur input currents are measured by the device. If the three phase currents and
the eagth fault current from the current transformer star point or a separated earth
current'transformer of the line to be protected are connected to the device, their digi-
tised sum must be zero. Faults in the current circuit are recognised if

I = |ip+ig+ic +k iy |>= I THRESHOLD - Iy,,+3 I FACTOR-I

max

The factor k, takes into account a possible difference in the neutral current transformer
ratio Iy (e.g. toroidal current transformer, see addresses 217, 218, 204 and 205):

« _ _lgnd-CT PRIM/Ignd-CT SEC
| ~ CT PRIMARY /CT SECONDARY

2 I THRESHOLD andX I FACTOR are programmable settings. The componentZ I
FACTOR - [, takes into account the permissible current proportional ratio errors of the
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2 Functions

Current Balance

Q
o
&

input transformer which are particularly prevalent during large short-circuit currents

(Figure 2-2). The dropout ratio is about 97 %.This malfunction is reported as

“Failure X I”. O
- O
INom

IITHRESHOLD [

@ Imax

INom

Figure 2-2 Current sum monitoring

e among the input currents is expected. The

During normal system operation, bala
symmetry is monitored in the dev' agnitude comparison. The smallest phase
D é e current. Imbalance is detected if

current is compared to the Ia
| Imin | / | Imax | <BAL. FAGC as’ong as Imax / INom >BALANCE I LIMIT/ INom'

Where [, is the Iargehree phase currents and I,,;, the smallest. The balance

factor BAL. FACTOR I r sents the allowable asymmetry of the phase currents
while the limit value BA I LIMIT is the lower limit of the operating range of
this monitoring (see Fig @ 2-3). Both parameters can be set. The dropout ratio is
about 97%.

This imbalange'\ged as “Fail I balance”.
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2.2 Monitoring Functions

Voltage Balance

Imin
IN

om Slope:
I BAL. FACTOR | |

\

O

[BALANCE ILIMIT | 0 _, Imax
INom
Figure 2-3 Current balance monitoring Q

During normal system operation (i.e. th
voltages is expected. Because th
connections, the phase-to-phase

ase voltages are insensitive to ground
re used for balance monitoring. If the
device is connected to the phase-to-ground voltages, the phase-to-phase voltages are
calculated on their basis. If the device,is connected to two phase-to-phase voltages
and the displacement voltage e third phase-to-phase voltage is calculated ac-
cordingly. From the phase-t6- oltages, the device generates the rectified
average values and che ance of their absolute values. The smallest phase
voltage is comparediv e est phase voltage. Imbalance is recognized if:

[ Vinin | /| Vinax | &FACTOR V, aslongas |V, | >BALANCE V-LIMIT.
e

Where V. is the bof the three voltages and V,;, the smallest. The balance
factor BAL. F is the measure for the imbalance of the voltages; the limit
value BALANC IT is the lower limit of the operating range of this monitoring
function (s -4). Both parameters can be set. The dropout ratio is about 97%.

This inﬁ{K '
&

reported as “Fail V balance”.

Q>®
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2 Functions

<
3
=]

Slope:
BAL. FACTOR V

C)O

| 23

|BALANCE V-LIMIT |

Vmax
\
Figure 2-4 Voltage balance monitoring

Currentand Voltage  To detect swapped phase connections in the %current input circuits, the
asu

—

Phase Sequence phase sequence of the phase-to-phase Itages and the phase currents
are checked by monitoring the sequence polarity zero transitions of the volt-
ages. \

Voltages: V, before Vg before Vs an&

Currents: I, before I before I

Verification of the voltage ro is done when each measured voltage is at
least

| Val, [Val, [Vc| > 40 V/

Verification of the cun% rotation is done when each measured current is at
least

Seq. I’ ar along with the switching of this message “Fail Ph. Seq.”.

L. gl i ;o.s@?

For abnormal uences, the messages “Fail Ph. Seq. V”or “Fail Ph.
sued,
s

which an opposite phase sequence is expected, the protective

an ositive and negative sequence currents are thereby exchanged (see also
ection 2.4). This does not affect the phase-related messages, imbalance values, and
sured values are.
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2.2 Monitoring Functions

2.21.5 Setting Notes

General Measured value monitoring can be turned ON or OFF at address 8101 MEASURE..
SUPERV.

Measured Value The sensitivity of the measured value monitor can be modified. Default values which

Monitoring are sufficient in most cases are present. If especially high operating asymmetry in the

currents and/or voltages are to be expected during operation, or if it becomes apparent
during operation that certain monitoring functions activate sporadically, then the
setting should be less sensitive.

Address 8102 BALANCE V-LIMIT determines the limit y6ltage(phase-to-phase),
above which the voltage balance monitor is effective. Address|8103 BAL. FACTOR
V is the associated balance factor; that is, the slope of'the balance characteristic
curve.

Address 8104 BALANCE I LIMIT determines thelimit'voltage (phase-to-phase),
above which the voltage balance monitor is efféctive. Address 8105 BAL. FACTOR
I is the associated balance factor; that is, thé%slopeyof the balance characteristic
curve.

Address 8106 X I THRESHOLD determinesjthe limit current, above which the current
sum monitor is activated (absolute’pestion, only relative to Iy,,). The relative portion
(relative to the maximum condugtar eurrent) for activating the current sum monitor is
set at address 8107 X I FACTOR:

Note

Current sum monitaoring ¢an opérate properly only when the residual current of the
protected line is fedte the fourth current input (Iy) of the relay.

Note

The connectiens/of the ground paths and their adaption factors were set when config-
uring the general station data. These settings must be correct for the measured value
manitoring to function properly.
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2 Functions

2.21.6 Settings

The table indicates region-specific presettings. Column C (configuration) indicates th
corresponding secondary nominal current of the current transformer.

O

<

Addr. Parameter C Setting Options Default Setting Comments
8101 MEASURE. SUPERV OFF ON Measurement Supervision
ON

8102 BALANCE V-LIMIT 10 .. 100V 50V

8103 BAL. FACTOR V 0.58 .. 0.90 0.75

8104 BALANCE | LIMIT 1A | 0.10..1.00 A 0.50 A reshold for

5A | 0.50..5.00 A 250 A e Monitoring
8105 BAL. FACTOR | 0.10..0.90 0.50 alance Factor for Current
onitor
8106 > | THRESHOLD 1A 0.05..2.00 A; Summated Current Moni-
5A 0.25 . 10.00 A; » toring Threshold
8107 2 | FACTOR 0.00 .. 0.95 Summated Current Moni-
toring Factor
2.2.1.7 Information List K
No. Information Type of Comments
form

161 Fail | Superv. ouT ailure: General Current Supervision

162 Failure = | OouT ailure: Current Summation

163 Fail | balance 0] Failure: Current Balance

167 Fail V balance Failure: Voltage Balance

170 VT FuseFall uT VT Fuse Failure (alarm instantaneous)

171 Fail Ph. Seq. Failure: Phase Sequence

175 Fail Ph. Seq. | T Failure: Phase Sequence Current

176 Fail Ph. Seq. V ouT Failure: Phase Sequence Voltage

197 MeasSup OFF ouT Measurement Supervision is switched OFF

6509 >FAIL:FEEDER VT SP >Failure: Feeder VT

6510 >FAIL: BUS VT SP >Failure: Busbar VT

L 4
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2.2 Monitoring Functions

2.2.2 Malfunction Responses of the Monitoring Functions

2.2.21 Description

Malfunction
Responses

6MD63 Manual
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In the following malfunction responses of monitoring equipment are clearly Ii

Depending on the type of malfunction discovered, an annunciation is sen,ﬁa restart of
the processor system is initiated, or the device is taken out of % After three un-
I

successful restart attempts, the device is taken out of se . ive status contact
operates to indicate the device is malfunctioning. In addition, ternal auxiliary

supply is present, the red LED "ERROR" lights up at thefroptycover and the green
"RUN" LED goes out. If the internal auxiliary voltage fails, LEDs are dark. Table
2-1 shows a summary of the monitoring functions a@ function responses of

the relay.
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2 Functions

36

Table 2-1 Summary of Malfunction Responses by the Relay
Monitoring Possible Malfunction Re- Indication (No.) Device
Causes sponse
AC/DC supply |External (aux. |Device not in operation |All LEDs dark DOK? dréps
voltage loss voltage) inter- out
nal (convert-
er)
Internal supply |Internal Device not in operation|LED "ERROR" DOK? dteps
voltages (power out
supply)
Buffer battery |Internal Message “Fail Battery” (177)
(Buffer bat-
tery)
Hardware Internal (pro- |Device notin operation [LED "ERROR" DOK? drops
Watchdog cessor failure) | " out
Software internal (pro- |Restart attempt " LED 2ERRORY DOK? drops
watchdog cessor failure) out
Working Internal (hard- |Relay aborts restart, |LED flashes DOK?) drops
memory RAM |ware) Device shutdown out
Program Internal (hard-|During boot sequenee |LED/ERROR" DOK?) drops
memory RAM  \ware) Detection during oper- {kED "ERROR" out
ation: Restartattempt
1)
Settings Internal (hard-|Restart attempty!) LED "ERROR" DOK?2 drops
memory ware) out
Sampling fre- |Internal (hard-|Devigé ngt,in operation|LED "ERROR" DOK?2 drops
quency ware) out
Error in the 1/O-|Internal (hard-| Device nét'in operation|“l/O-Board error” DOK?) drops
board ware) (178), out
LED "ERROR"
Module error |Internal (hard=fiRevice not in operation|“Error Board 1” to DOK? drops
ware) “Error Board 7” (178 to |out
189),
LED "ERROR"
Internal auxilia- |Intetnal (hard-|Device not in operation|“Error 5V” (144), DOK? drops
ry voltage 5 V @lware) LED "ERROR" out
0 V-Monitering “finternal (hard- | Device not in operation|“Error OV” (145), DOK?) drops
ware) LED "ERROR" out
Internalfauxilia- [ Internal (hard-|Device not in operation|“Error -5V” (146), DOK? drops
ry voltage,-5 V' |ware) LED "ERROR" out
OffsetdVl@nitor- |Internal (hard-|Device not in operation | “Error Offset” (191) DOK? drops
ing ware) out
Internal supply |Internal (hard-|Device not in operation |“Error PwrSupply” DOK? drops
voltages ware) (147), out
LED "ERROR"
Current Sum |Internal (mea-|Message “Failure 2 I” (162) As allocated
sured value
acquisition)
Current External Annunciation “Fail | balance” (163) |As allocated
Balance (power
system or
current trans-
former)
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2.2 Monitoring Functions

Group Alarms

Monitoring Possible Malfunction Re- Indication (No.) Devic
Causes sponse —
Voltage External Annunciation “Fail V balance” (167) |As aII
balance (power
system or
voltage trans- O
former)
Voltage phase |External Annunciation “Fail Ph. Seq.” 171) % allocated
sequence (power
system or
connection)
Current phase |External Annunciation “Fail Ph_Seqa (175) |As allocated
sequence (power
system or
connection)

1) After three unsuccessful restarts, the device is tak

2) DOK = "Device Okay" = Ready for service relay d

blocked.

Certain messages of the monitoring functi
A listing of the group alarms and

L 4

N
&
&

L 4
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osition is given in the Appendix A.10.
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2 Functions

2.3 Temperature Detection via RTD Boxes

Applications

Up to two temperature detection units (RTD-boxes) with 12 measuring sensors in total
can be applied for temperature detection and are processed by the input/output
device.

 In particular they enable the thermal status of motors, generators and transformers
to be monitored. Rotating machines are additionally monitored for a yielation of the
bearing temperature thresholds. The temperatures are measured in différent loca-
tions of the protected object by employing temperature sensors (RID z,Resistance
Temperature Detector) and are transmitted to the device via one,ortwo 7XV566
RTD-boxes.

2.3.1 Description

RTD-Box 7XV56

Processing
Temperatures

38

The RTD-box 7XV566 is an external device mounted ama standard DIN rail. It features
6 temperature inputs and one RS485 interfacéfor communication with the input/output
device. The RTD-box detects the coolant temperature of each measuring point from

the resistance value of the temperature detectorsy(Pt100, Ni 100 or Ni 120) connected
via two- or three-wires and converts it to a'digitalvalue. The digital values are made

available at a serial port.

The transmitted raw temperature data,is converted to a temperature in degrees
Celsius or Fahrenheit. The conversion deépends on the temperature sensor used.

For each temperature detector two thresholds decisions can be performed which are
available for further processing. The user can make the corresponding allocations in
the configuration matrix.

An alarm is issued forgeachyitemperature sensor in the event of a short-circuit or inter-
ruption in the sensor cirguit!

The following,figure shdws the logic diagram for temperature processing.
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2.3 Temperature Detection via RTD Boxes

The manual supplied with the RTD-box contains a connection diagram and dimen=
sioned drawing.

|
! I
[ n
! [9011]|RTD 1 TYPE | [9013|RTD 1 STAGE 1 gH I
T — |
! .
i Non- ' ’—I—‘ M 14112 '
—1 N, . | | Temperature (RTD 1 St.1 p.u :
———| Linearized Calculation ﬂ \\ p.up |
— Values N I
1 |
(— [9015[RTD 1 STAGE 2 \\ﬁ '
— I
|
| I e o '
{ 2 p.up I
{ il |
| AN |
I \ |
I \ |
I \ |
| 14111 !
! Monitoring ( Fail: RTD 1 !
| < l
I \\ ,
! I
[ N |
| \ |
! I
! I
: I
| 14101 I
= or —( Fail: RTD !
| | I
| [ |
[ I |
L e
] 264
(Fail: RTD-Box1 )
Figure 2-5 Logic diagram of the temperature processingifor RTD-box 1
2.3.2 Setting Notes
General Temperatune detection is only effective and accessible if it was assigned to an inter-

face during ‘eenfiguration. At address 190 RTD-BOX INPUT the RTD-box(es) was al-
locatedsto the interface at which it will be operated (port C). The number of sensor
inputs and the' communication mode were set at address 191 RTD CONNECTION. The
temperature unit (°C or °F) was setin the P.System Data 1 ataddress 276 TEMP.
UNIT.

Device Settings TRe settings are the same for each input and are here shown at the example of mea-
syring input 1.

Set the type of temperature detector for RTD 1 (temperature sensor for measuring
point 1) at address 9011 RTD 1 TYPE. You can choose between Pt 100 Q , Ni
120 Qand Ni 700 Q. If no temperature detector is available for RTD 1, set RTD 1
TYPE = Not connected. This setting is only possible via DIGSI at Additional Set-
tings.

Address 9012 RTD 1 LOCATION informs the device on the mounting location of RTD
1. You can choose between 0il, Ambient, Winding, Bearing and Other. This
setting is only possible via DIGSI at Additional Settings.

Furthermore, you can set an alarm temperature and a tripping temperature. Depend-
ing on the temperature unit selected in the Power System Data (2.1.2 in address 276
TEMP. UNIT), the alarm temperature can be expressed in Celsius (°C) (address

6MD63 Manual 39
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2 Functions

Settings on the
RTD-Box

Processing Mea-
sured Values and
Messages

40

9013 RTD 1 STAGE 1) or Fahrenheit (°F) (address 9014 RTD 1 STAGE 1). The
tripping temperature is set at address 9015 RTD 1 STAGE 2 in degree Celsius (°C)
or degree Fahrenheit (°F) at address 9016 RTD 1 STAGE 2.

The settings for all other connected temperature detectors are made accordingly{See
below in the table Settings for the RTD-boxes).

If temperature detectors are used with two-wire connection, the line resistance (for
short-circuited temperature detector) must be measured and adjusted. For this pur-
pose, select mode 6 in the RTD-box and enter the resistance value for the
corresponding temperature detector (range 0 to 50.6 Q). If a 3-wife,connegtion is
used, no further settings are required to this end.

A baudrate of 9600 bits/s ensures communication. Parity is even. 4l he¥factory setting
of the bus number is 0. Modifications at the RTD-box can be"madesin mode 7. The
following convention applies:

Table 2-2 Setting the bus address at the RTD-box
Mode Number of RTD-boxes Address
simplex 1 0
half duplex 1 1
half duplex 2 1. RTD-box: 1
2. RTD-box: 2

Further information is provided in the‘@perating manual of the RTD-box.

The RTD-box is visible in DIGS),as part'of the 6MDG63 device, i.e. messages and mea-
sured values appear in the€onfiguration matrix just like those of internal functions, and
can be masked and processedin the same way. Messages and measured values can
thus be forwarded to the'integrated user-defined logic (CFC) and interconnected as
desired.

If it is desired that a message should appear in the event buffer, a cross must be
entered in the intefsecting’box of column/row.
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2.3 Temperature Detection via RTD Boxes

2.3.3 Settings

Addresses which have an appended "A" can only be changed with DIGSI, under "Ad-

ditional Settings".

Addr. Parameter Setting Options Default Setting Comments
9011A RTD 1 TYPE Not connected Pt 100 Q RTD 1: Type
Pt 100 @
Ni 120 Q
Ni 100 @
9012A RTD 1 LOCATION Qil Qil RTD 1: Caeation
Ambient
Winding
Bearing
Other
9013 RTD 1 STAGE 1 -50 .. 250 °C; « 100 °C RTD 1: Temperature Stage 1
Pickup
9014 RTD 1 STAGE 1 -58 .. 482 °F; 212 °F RTD 1: Temperature Stage 1
Pickup
9015 RTD 1 STAGE 2 -50 .. 250 °C; = 120 °G RTD 1: Temperature Stage 2
Pickup
9016 RTD 1 STAGE 2 -58 .. 482 °F; 248°F RTD 1: Temperature Stage 2
Pickup
9021A RTD 2 TYPE Not connected Not connected RTD 2: Type
Pt 100 Q
Ni 120 Q
Ni 100 Q
9022A RTD 2 LOCATION Oil Other RTD 2: Location
Ambient
Winding
Bearing
Otheg
9023 RTD 2 STAGE 1 -50.. 250 °C; o 100 °C RTD 2: Temperature Stage 1
Pickup
9024 RTD 2 STAGE 1 =58 .. 482 °F; = 212 °F RTD 2: Temperature Stage 1
Pickup
9025 RTD 2 STAGE 2 -50 .. 250 °C; 120 °C RTD 2: Temperature Stage 2
Pickup
9026 RTD 2 STAGE?Z -58 .. 482 °F; 248 °F RTD 2: Temperature Stage 2
Pickup
9031A R¥D 3 HYPE Not connected Not connected RTD 3: Type
Pt 100 @
Ni 120 Q
Ni 100 Q
9032A RTD 3 LOCATION Oil Other RTD 3: Location
Ambient
Winding
Bearing
Other
9033 RTD 3 STAGE 1 -50 .. 250 °C; o 100 °C RTD 3: Temperature Stage 1

Pickup

6MD63 Manual
C53000-G1840-C101-7

41




2 Functions

Addr. Parameter Setting Options Default Setting Comments
9034 RTD 3 STAGE 1 -58 .. 482 °F; « 212 °F RTD 3: Temperature Stage 1
Pickup
9035 RTD 3 STAGE 2 -50 .. 250 °C; = 120 °C RTD 3: Temperature Stage
Pickup
9036 RTD 3 STAGE 2 -58 .. 482 °F; 248 °F RTD 3: Temperature Stage 2
Pickup V'S
9041A RTD 4 TYPE Not connected Not connected RTD 4: Type
Pt 100 Q
Ni 120 Q \
Ni 100 Q
! N
9042A | RTD 4 LOCATION Oil Other RTD 4: Locs @
Ambient
Winding
Bearing
Other
9043 RTD 4 STAGE 1 -50 .. 250 °C; = 100 °C : Temperature Stage 1
up
9044 RTD 4 STAGE 1 -58 .. 482 °F; 212 °F TD 4: Temperature Stage 1
Pickup
9045 RTD 4 STAGE 2 -50 .. 250 °C; = 120 RTD 4: Temperature Stage 2
Pickup
9046 RTD 4 STAGE 2 -58 .. 482 °F; 24& RTD 4: Temperature Stage 2
Pickup
9051A RTD 5 TYPE Not connected nnected RTD 5: Type
Pt 100 Q
Ni 120 Q
Ni 100 @ \
9052A | RTD 5 LOCATION Oil Other RTD 5: Location
Ambient
Winding
Bearing
Otherg 0
9053 RTD 5 STAGE 1 -50 4250 °Cy oo 100 °C RTD 5: Temperature Stage 1
Pickup
9054 RTD 5 STAGE 1 °F; o 212 °F RTD 5: Temperature Stage 1
Pickup
9055 RTD 5 STAGE 2 0..250 °C; 120 °C RTD 5: Temperature Stage 2
Pickup
9056 RTD 5 STAG -58 .. 482 °F; 248 °F RTD 5: Temperature Stage 2
Pickup
9061A |RTD6TY Not connected Not connected RTD 6: Type
Pt 100 Q
Ni 120 Q
L 4 Ni 100 Q
9062A 6 LOCATION Oil Other RTD 6: Location
Ambient
Winding
Bearing
Other
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2.3 Temperature Detection via RTD Boxes

Addr. Parameter Setting Options Default Setting Comments
9063 RTD 6 STAGE 1 -50 .. 250 °C; « 100 °C RTD 6: Temperature Stag
Pickup
9064 RTD 6 STAGE 1 -58 .. 482 °F; « 212 °F RTD 6: Temperature Stage
Pickup
9065 RTD 6 STAGE 2 -50 .. 250 °C; 120 °C RTD 6: Temperature Stage 2
Pickup V'S
9066 RTD 6 STAGE 2 -58 .. 482 °F; 248 °F RTD 6: T erature Stage 2
Pick
9071A RTD 7 TYPE Not connected Not connected RTD
Pt 100 Q
Ni 120 Q
Ni 100 Q
9072A RTD 7 LOCATION Oil Other 7: Location
Ambient
Winding
Bearing
Other
9073 RTD 7 STAGE 1 -50 .. 250 °C; 100 RTD 7: Temperature Stage 1
Pickup
9074 RTD 7 STAGE 1 -58 .. 482 °F; » 2 RTD 7: Temperature Stage 1
Pickup
9075 RTD 7 STAGE 2 -50 .. 250 °C; = 120 °C RTD 7: Temperature Stage 2
Pickup
9076 RTD 7 STAGE 2 -58 .. 482 °F; 248 °F RTD 7: Temperature Stage 2
Pickup
9081A RTD 8 TYPE Not connécte Not connected RTD 8: Type
Pt 100 E’;\
Ni 120
9082A RTD 8 LOCATION Other RTD 8: Location
9083 RTD 8 STAGE 0..250 °C; = 100 °C RTD 8: Temperature Stage 1
Pickup
9084 -58 .. 482 °F; 212 °F RTD 8: Temperature Stage 1
Pickup
9085 -50..250 °C; = 120 °C RTD 8: Temperature Stage 2
Pickup
9086 -58 .. 482 °F; » 248 °F RTD 8: Temperature Stage 2
Pickup
9091A RT& 9 TYPE Not connected Not connected RTD 9: Type
Pt 100 Q
Ni 120 Q
Ni 100 Q

6MD63 Manual
C53000-G1840-C101-7

43




2 Functions

Addr. Parameter Setting Options Default Setting Comments
9092A | RTD 9 LOCATION Oil Other RTD 9: Location
Ambient
Winding
Bearing
Other
9093 RTD 9 STAGE 1 -50 .. 250 °C; « 100 °C RTD 9: Temperature Stage 1
Pickup 4
9094 RTD 9 STAGE 1 -58 .. 482 °F; 212 °F RTD 9: Temperatur: e
Pickup
9095 RTD 9 STAGE 2 -50 .. 250 °C; 120 °C :
9096 RTD 9 STAGE 2 -58 .. 482 °F; = 248 °F
9101A RTD10 TYPE Not connected Not connected
Pt 100 Q
Ni 120 Q
Ni 100 Q
9102A RTD10 LOCATION Oil Other TD10: Location
Ambient
Winding
Bearing
Other
9103 RTD10 STAGE 1 -50 .. 250 °C; « RTD10: Temperature Stage 1
Pickup
9104 RTD10 STAGE 1 -58 .. 482 °F; RTD10: Temperature Stage 1
Pickup
9105 RTD10 STAGE 2 -50 .. 250 °C; « 120 °C RTD10: Temperature Stage 2
Pickup
9106 RTD10 STAGE 2 -58 .. 482 °F; 248 °F RTD10: Temperature Stage 2
Pickup
9111A RTD11 TYPE Not co! ne@ Not connected RTD11: Type
Pt 10
9112A RTD11 LOCATION Other RTD11: Location
9113 RTD11 AG\ -50 .. 250 °C; = 100 °C RTD11: Temperature Stage 1
Pickup
9114 RTD11 STA -58 .. 482 °F; o 212 °F RTD11: Temperature Stage 1
Pickup
9115 TD11 STAGE 2 -50 .. 250 °C; « 120 °C RTD11: Temperature Stage 2
Pickup
9116 1 STAGE 2 -58 .. 482 °F; » 248 °F RTD11: Temperature Stage 2
Pickup
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2.3 Temperature Detection via RTD Boxes

Addr. Parameter Setting Options Default Setting Comments
9121A RTD12 TYPE Not connected Not connected RTD12: Type
Pt 100 Q
Ni 120 Q
Ni 100 @
9122A | RTD12 LOCATION Oil Other RTD12: Location
Ambient
Winding
Bearing
Other
9123 RTD12 STAGE 1 -50 .. 250 °C; « 100 °C RTD12: Temperature Stage 1
Pickup
9124 RTD12 STAGE 1 -58 .. 482 °F; = 212 °F RID12: Jemperature Stage 1
Pickup
9125 RTD12 STAGE 2 -50 .. 250 °C; = 120 °C RED12: Temperature Stage 2
Rickup
9126 RTD12 STAGE 2 -58 .. 482 °F; 248 °F RTD12: Temperature Stage 2
Pickup
2.3.4 Information List
No. Information Type of In- Comments
formation
264 Fail: RTD-Box 1 OoUZ: Failure: RTD-Box 1
267 Fail: RTD-Box 2 QuT Failure: RTD-Box 2
14101 Fail: RTD OUF Fail: RTD (broken wire/shorted)
14111 Fail: RTD 1 our Fail: RTD 1 (broken wire/shorted)
14112 RTD 1 St.1 p.up OuT RTD 1 Temperature stage 1 picked up
14113 RTD 1 St.2 p.up ouT RTD 1 Temperature stage 2 picked up
14121 Fail: RTD 2 ouT Fail: RTD 2 (broken wire/shorted)
14122 RTD 2 St.1 p.up ouT RTD 2 Temperature stage 1 picked up
14123 RTD 2 St.2 p.up ouT RTD 2 Temperature stage 2 picked up
14131 Fail: RTD 3 ouT Fail: RTD 3 (broken wire/shorted)
14132 RTD 3 St.1 p.up ouT RTD 3 Temperature stage 1 picked up
14133 RTD 3 St.2 p.up ouT RTD 3 Temperature stage 2 picked up
14141 Fail: RTD 4 ouT Fail: RTD 4 (broken wire/shorted)
14142 RTD 4%6t.1'p.up. ouT RTD 4 Temperature stage 1 picked up
14143 RTID 4 St.2%.up ouT RTD 4 Temperature stage 2 picked up
14151 Fail: RTD 5 ouT Fail: RTD 5 (broken wire/shorted)
14152 RTD%,St1 p.up ouT RTD 5 Temperature stage 1 picked up
14153 RTD 5 St.2 p.up ouT RTD 5 Temperature stage 2 picked up
14161 Fail: RTD 6 ouT Fail: RTD 6 (broken wire/shorted)
14162 RTD 6 St.1 p.up ouT RTD 6 Temperature stage 1 picked up
14163 RTD 6 St.2 p.up ouT RTD 6 Temperature stage 2 picked up
14474 Fail: RTD 7 ouT Fail: RTD 7 (broken wire/shorted)
14172 RTD 7 St.1 p.up ouT RTD 7 Temperature stage 1 picked up
14173 RTD 7 St.2 p.up ouT RTD 7 Temperature stage 2 picked up
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No. Information Type of In- Comments
formation

14181 Fail: RTD 8 ouT Fail: RTD 8 (broken wire/shorted)
14182 RTD 8 St.1 p.up ouT RTD 8 Temperature stage 1 picked up
14183 RTD 8 St.2 p.up ouT RTD 8 Temperature stage 2 picked up
14191 Fail: RTD 9 ouT Fail: RTD 9 (broken wire/shorted)
14192 RTD 9 St.1 p.up ouT RTD 9 Temperature stage 1 picked up .
14193 RTD 9 St.2 p.up ouT RTD 9 Temperature stage 2 picked up
14201 Fail: RTD10 ouT Fail: RTD10 (broken wire/shorted)
14202 RTD10 St.1 p.up ouT RTD10 Temperature stage 1 picked up
14203 RTD10 St.2 p.up ouT RTD10 Temperature stage 2 picke
14211 Fail: RTD11 ouT Fail: RTD11 (broken wire/shorte
14212 RTD11 St.1 p.up ouT RTD11 Temperature stage 1 pick

14213 RTD11 St.2 p.up ouT RTD11 Temperature stage 2
14221 Fail: RTD12 ouT Fail: RTD12 (broken wire/sho
14222 RTD12 St.1 p.up ouT RTD12 Temperature s icked up

X0
>
N
: (,(b
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Q)C)
N
&

L 4

icked up
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2.4 Phase Rotation

24 Phase Rotation

A phase rotation feature via binary input and parameter is implemented in the 6MD63
device.

Applications » Phase rotation ensures that all monitoring functions operate correctly even with
anti-clockwise rotation, without the need for two phases to be reversed:

241 Description

General Various functions of the 6MD63 only work correctly if thgphase’rotation of the voltages
and currents is known, e.g. measurement quantity monitoring.

If an "acb" phase rotation is normal, the appropriatesetting is made during configura-
tion of the Power System Data.

If the phase rotation can change during operation (e.g. the direction of a motor must
be routinely changed), then a changea@ver sighal/at the routed binary input for this
purpose is sufficient to inform the input/eutput‘tnit of the phase rotation reversal.

Logic Phase rotation is permanently established at address 209 PHASE SEQ. (Power
System Data). Via the exclusivesOR¥gate the binary input “>Reverse Rot.” inverts
the sense of the phase rotation‘applied with the setting.

5145
. >Reverse Rot.

fxor]

Rotation ABC
14
OR F l Rotation ACB

[PHASE SEQ. [209 |
i

i
A" ABC i Counterclockwise
Phase Rotation

To Protection Functions

L0 ACB L,

Figure 2-6 Message logic of the phase-sequence reversal
Influence on The,swapping of phases directly impacts the calculation of positive and negative se-
Monitoring quenceguantities, as well as phase-to-phase voltages via the subtraction of one
Functions phasesto-ground voltage from another and vice versa. Therefore, this function is vital

sothat phase detection messages and operating measurement values are correct. As
stated before, this function influences some of the monitoring functions that issue
messages if the defined and calculated phase rotations do not match.
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242 Setting Notes

Programming The normal phase sequence is set at 209 (see Subsection 2.1.2.2). If, on the systeno
Settings side, phase rotation is temporarily changed, then these are communicated to the'in-
put/output unit using the binary input “>Reverse Rot.”, No. 5145

.
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2.5 Command Processing

2.5 Command Processing

A control command process is integrated in the SIPROTEC ® 6MD63 to coordinate the
operation of circuit breakers and other equipment in the power system.
Control commands can originate from four command sources:

» Local operation using the keypad of the device (except for variant without operator
panel)

+ Operation using DIGSI®

+ Remote operation via network control center or substatiomcontroller (e.g. SICAM®)

» Automatic functions (e.g., using a binary input)

Switchgear with single and multiple busbars are supported. The number of switchgear
devices to be controlled is, basically, limited by the numberef binary inputs and
outputs present. High security against inadvertent deyvice pperations can be ensured
if interlocking checks are enabled. A standard set‘ef,optional interlocking checks is
provided for each command issued to circuit breakers/switchgear.

2.5.1 Control Device

Applications

Prerequisites

2.51.1 Description

Operation using the
SIPROTEC® 4
Device

6MD63 Manual
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Devices with integrated or detached eperator panel can control switchgear via the op-
erator panel of the device. In additien, control can be executed via the operator inter-
face using a personal computenand via'the serial interface with a link to the substation
control equipment.

» Switchgears with&ingle andsmultiple busbars

The number of switéhgeapdevices to be controlled is limited by the
— Binary inputsfpresent

— Binary oufptits present

Commands can be initiated using the keypad on the local user interface of the relay.
Fer this purpose, there are three independent keys located below the graphic display.
The key CTRL causes the control display to appear in the LCD. Controlling of switch-
gears is only possible within this control display, since the two control keys OPEN and
CLOSE only become active as long as the control display is present. The LCD must
be changed back to the default display for other, non-control, operational modes.

The navigation keys A, ¥, <, P are used to select the desired device in the Control
Display. The I key or the O key is then pressed to convey the intended control com-
mand.

Consequently, the switch icon in the control display flashes in setpoint direction. At the
lower display edge, the user is requested to confirm his switching operation via the
ENTER key. Then a safety query appears. After the security check is completed, the
ENTER key must be pressed again to carry out the command. If this confirmation is not
performed within one minute, the setpoint flashing changes again to the correspond-
ing actual status. Cancellation via the ESc key is possible at any time before the control
command is issued.
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Operation using the

DIGSI®

Operation using the
SCADA Interface

During normal processing, the control display indicates the new actual status after the
control command was executed and the message “command end” at the lower
display edge. The indication “FB reached” is displayed briefly before the final indi-
cation in the case of switching commands with a feedback.

If the attempted command fails, because an interlocking condition is not met, then an
error message appears in the display. The message indicates why the control
command was not accepted (see also SIPROTEC® 4 System Description /1/). This
message must be acknowledged with Enter before any further control commandé can
be issued.

Control switching devices can be performed via the operator controliaterface by
means of the DIGSI® operating program installed on a PC.

The procedure to do so is described in the SIPROTEC® System Description /1/ (Con-
trol of Switchgear).

Control of switching devices can be performed via thé'serial System interface and a

connection to the switchgear control system. For thiSithe fequired peripherals physi-
cally must exist both in the device and in the power system. Also, a few settings for

the serial interface in the device are required(See SIRROTEC® System Description

7).

Note

The switching commands (annunciations)listed in the following Information List are
examples preset. As they are only examples they may be deleted or overwritten by the
user.

2.51.2 Information List
No. Information Typeé of In- Comments
formation
- 52Breaker CF D12 52 Breaker
- 52Breaker DP 52 Breaker
- Disc.Swit. CF_D2 Disconnect Switch
- Disc.Swit. DP Disconnect Switch
- GndSwit. CF_D2 Ground Switch
- GndSwit. DP Ground Switch
- 52 Open IntSP Interlocking: 52 Open
- 52 Close IntSP Interlocking: 52 Close
- Disc.Open IntSP Interlocking: Disconnect switch Open
- Disc.Close IntSP Interlocking: Disconnect switch Close
- GndSw Open IntSP Interlocking: Ground switch Open
- GndSw Cl. IntSP Interlocking: Ground switch Close
- UnleckDT IntSP Unlock data transmission via Bl
- Q2 Op/Cl CF_D2 Q2 Open/Close
- Q2 Op/CI DP Q2 Open/Close
z Q9 Op/CI CF_D2 Q9 Open/Close
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No. Information Type of In- Comments
formation
- Q9 Op/CI DP Q9 Open/Close
- Fan ON/OFF CF_D2 Fan ON/OFF
- Fan ON/OFF DP Fan ON/OFF

25.2 Types of Commands

2.5.2.1

Description

Commands to the

System

Internal / Pseudo
Commands

6MD63 Manual
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In conjunction with the power system control there are several command types that
must be considered.

These are all commands that are directly outputito thesswitchgear to change their
process state:

Switching commands for the control,of cikcdit bfeakers (not synchronized), discon-
nectors and ground electrode,

Step commands, e.g. raising andylowetingtransformer LTCs
Set-point commands with configurable time settings, e.g. to control Petersen coils

They do not directly operate binagy outputs. They serve to initiate internal functions,
simulate changes of state, gr toyackhowledge changes of state.

Manual overriding gemmands/to manually update information on process-depen-
dent objects suchfas annunciations and switching states, e.g. if the communication
with the process iStinterrupted. Manually overridden objects are flagged as such in
the information ‘statustand can be displayed accordingly.

Tagging compiands are issued to establish internal settings, e.g. deleting / preset-
ting the switchipng atithority (remote vs. local), a parameter set changeover, data
transmission bloek to the SCADA interface, and measured value set-points.

Acknowledgment and resetting commands for setting and resetting internal buffers
or datastates.

Information status command to set/reset the additional information "information
status" of a process object, such as:

— Input blocking
—"Qutput Blocking
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25.3 Command Processing

2.5.3.1 Description

Check Sequence

52

Safety mechanisms in the command sequence ensure that a switch command can
only be released after a thorough check of preset criteria has been successfully £oh-
cluded. Standard Interlocking checks are provided for each individual control com-
mand. Additionally, user-defined interlocking conditions can be programmed sepa-
rately for each command. The actual execution of the command is also monitored
afterwards. The overall command task procedure is described in brief in the follawing

list:

Please observe the following:
+ Command Entry, e.g. using the keypad on the local userinterface of the device

Check Password — Access Rights

Check Switching Mode (interlocking activated/deactivated) — Selection of Deac-
tivated Interlocking Recognition.

» User configurable interlocking checks

Switching Authority

Device Position Check (set vs. actual comparison)

Interlocking, Zone Controlled (logic using CFC)

System Interlocking (centrally, using" SCADA system or substation controller)
Double Operation (intgflo€king against parallel switching operations)

Protection blocking (blecking of switching operations by protective functions, not
relevant for 6MDG63)

» Fixed Command Chécks

Internal Process Time (software watch dog which checks the time for processing
the control agtion between initiation of the control and final close of the relay con-
tact).

SettingModifieation in Process (if setting modification is in process, commands
are 'deniedier delayed)

Operating“equipment enabled as output (if an operating equipment component
was configured, but not configured to a binary input, the command is denied)

Qutput Block (if an output block has been programmed for the circuit breaker,
and'is active at the moment the command is processed, then the command is
denied)

Board Hardware Error

Command in Progress (only one command can be processed at a time for one
operating equipment, object-related Double Operation Block)

1-of-n-check (for schemes with multiple assignments, such as relays contact
sharing a common terminal a check is made if a command is already active for
this set of output relays).
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2.5 Command Processing

Monitoring the The following is monitored:
Command « Interruption of a command because of a Cancel Command
Execution

* Running Time Monitor (feedback message monitoring time)

2.5.4 Interlocking

System interlocking is executed by the user-defined logic (CFC).

2.5.41 Description

Switchgear interlocking checks in a SICAM/SIPROTECysystem are normally divided
in the following groups:

» System interlocking relies on the system datagbase in‘the substation or central
control system,

» Bay interlocking relies on the object datafbase (feedbacks) of the bay unit.

» Cross-bay interlocking via GOOSE messages/directly between bay units and pro-
tection relays (with the introduction ofy)|E€61850, V4.60; GOOSE information ex-
change will be accomplished viaseN10Q-module).

The extent of the interlocking cheeks isidetermined by the configuration of the relay.
To obtain more information aboutGOQOSE, please refer to the SIPROTEC System De-
scription /1/.

Switching objects that require System interlocking in a central control system are as-
signed to a specific pafameter inside the bay unit (via configuration matrix only possi-
ble for Profibus FM§ to SICAM SAS).

For all commandsyoperation with interlocking (normal mode) or without interlocking
(Interlocking OFF) camybe selected:

+ for local commandsy by activation of "Normal/Interlocking OFF"-key switch or
changing the configuration via password,

 for automatic commands, via command processing by CFC and deactivated inter-
lockingwecoghition,

+ for legal / remote commands, using an additional interlocking disable command, via

Rrofibusy
Interlocked / Non- The canfigurable command checks in the SIPROTEC 4 devices are also called "stan-
Interlocked Switch-(" .dard interlocking". These checks can be activated via DIGSI (interlocked switch-
ing ing/tagging) or deactivated (non-interlocked).

Deactivated interlock switching means the configured interlocking conditions are not
checked in the relay.

Interlocked switching means that all configured interlocking conditions are checked
within the command processing. If a condition could not be fulfilled, the command will
be rejected by a message with a minus added to it (e.g. "CO-"), immediately followed
by message.

The following table shows the possible types of commands in a switching device and
their corresponding annunciations. For the device the messages designated with *)
are displayed in the event logs, for DIGSI they appear in spontaneous messages.
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2 Functions

Standard Interlock-
ing Defaults (fixed

programming)

54

Type of Command Control Cause Message
Control issued Switching CO CO+/-
Manual tagging (positive / nega- |Manual tagging MT MT+/-
tive)

Information state command, Input |Input blocking ST ST+/-7)
blocking

Information state command, Output Blocking ST ST+/-7%)
Output blocking

Cancel command Cancel CA CAtf=

The "plus” appearing in the message is a confirmation of the command,execution. The
command execution was as expected, in other words positive. The minus sign means
a negative confirmation, the command was rejected. Possible command feedbacks
and their causes are dealt with in the SIPROTEC 4 System Desgription. The following
figure shows operational indications relating to command @xecution and operation re-
sponse information for successful switching of the circuitdbreaker.

The check of interlocking can be programmed separately,for all switching devices and
tags that were set with a tagging command. Other interpal commands such as manual
entry or abort are not checked, i.e. carried outindependent of the interlocking.

EVENT LOG
19.06.01 11:52:05,625
Qo0 CO+ Close

19.06.01 11:52:06,134
Qo FB+ Close

Figure 2-7 Example of an,Opérational Annunciation for Switching Circuit Breaker 52 (QO)

The standard interlockingsicontain the following fixed programmed tests for each
switching device, which €an/be individually enabled or disabled using parameters:

» Device Status Checki(set = actual): The switching command is rejected, and an
error indicatien isdisplayed if the circuit breaker is already in the set position. If this
check is enabled; then it works whether interlocking, e.g. zone controlled, is activat-
ed or deactivated. This condition is checked in both interlocked and non-interlocked
status modes,

» System Interlocking: To check the power system interlocking, a local command is
transmitted to the central unit with Switching Authority = LOCAL. A switching
devicethatis subjectto system interlocking cannot be switched by DIGSI.

% ZonefControlled /Bay Interlocking: Logic links in the device which were created via
CEC are interrogated and considered during interlocked switching.

» Blocked by Protection: This interlocking option enabled for devices with integrated
protection functions has no significance and no effect on the 6MD63 device version.

» Double Operation Block: Parallel switching operations are interlocked against one
another; while one command is processed, a second cannot be carried out.

» Switching Authority LOCAL: A control command from the user interface of the
device (command with command source LOCAL) is only allowed if the Key Switch
(for devices without key switch via configuration) is set to LOCAL.

6MD63 Manual
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2.5 Command Processing

Device with Source of | Switching Authority Switching Mode
Command 1 =
1 ON/OFF ] |
LOCAL | ] > anp | LOCAL
') REMOTE - ]
DIGSI
AUTO 1 —

Switching Authority ||
(LOCAL/REMOTE) || —

— — —
Switching Authority ) AND h ||
DIGSI — |DiGsi

- —] anpD [Remote OR | —

Switching Mode LOCAL ||
(non-interlock./interlock.) [

Switching Mode REMOTE |_|

ull
(non-interlock./interlock.) | | q’
|

» Switching Authority DIGSI: Switching commands that are issued locally or rem
via DIGSI (command with command source DIGSI) are only allowed if remo
control is admissible for the device (by key switch or configuration). If a DI
communicates with the device, it deposits here its virtual device number
commands with this VD (when Switching Authority = REMOTE) will be accepted by
the device. Remote switching commands will be rejected.

+ Switching Authority REMOTE: A remote control command (command with
command source REMOTE) is only allowed if the Key Switch (for deviges without
key switch via configuration) is set to REMOTE.

7]
|
&

scHED. = AcT. yin —

|
|
|
|
: Non-interlocked Switching —
1
1
|
|
|

(
] \ H Interlocked Switching ]
- AND -

- = HSCHED. = ACT. yint L
|| I Sys. Interlock. yini— ||
| o, [ Bay. Interlock. yinH | _|Command
Feedback Indication ON/ | | L{Protection Blocking yinl— | | Output to
OFF D Relay
. . - — Double Oper. Block. yinH ||
Protection Blocking
- —Sw. Auth. LOCAL yin— —
52 Close — F51Ns yinH— —
52 Open
— Ev
— Status
M OTE also includes SAS.
( L{€ommand using substation controller
\ Command using remote source such as SCADA through controller to device.)
Figure 2-8 Standardiinterlocking arrangements
1) The s of mand REMOTE closes the source LOCAL with ON. (LOCAL: Command using a substation au-
tomation ontrol system in the station, REMOTE: Command using the telecontrol engineering for substation

control and control system and of substation control and control system for the device)

2) Releassfrom testing of interlocking conditions
3) Not relevant for 6MD63
6MD63 Manual 55
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2 Functions

The following figure shows the configuration of the interlocking conditions using
DIGSI.

Object properties - 52Breaker - CF_D12 ﬁ 0

Interlocking | Tirmes I

 Interlocking @
v Check interlocking
Releaze for CLOSE: IEontrc-I Device 52 Close j
Release for TRIP: II:ontrc-I Device 52 Open j

[ Check substation controller [only available for Profibus FMS to SICAM 545)

% Eeleasze when interocking &HD zone control completed

" Beleasze when interocking OF) zone contiol completed

— Further interlockings

Iv Blacking for protection activation Elit=e 8 SR 1370 e _

v Double operation

¥ Local command

— Mot clearable interlocking

v Device status [nominal = actual]

Password:

Release for CLOSE:

Lol Lef Le

Releaze for TRIP:

Figure 2-9 DIGSI® di or setting the interlocking conditions

For devices with operato | the display shows the configured interlocking reasons.
They are marked t xplained in the following table.

Table 2-3 ypes and corresponding messages

Commands Abbrev. Message
L L
Si A
z z
S UAL (switch direction check) S |
0 blockage B BY

) Not relevant for 6BMD63

The following figure shows all interlocking conditions (which usually appear in the
display of the device) for three switchgear items with the relevant abbreviations ex-
plained in the previous table. All parameterized interlocking conditions are indicated.

6MD63 Manual
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2.5 Command Processing

Control Logic using
CFC

Switching Authori-
ty (for devices with
operatorpanel)

6MD63 Manual
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Interlocking 01/03

Q0 Close/Open S - Z P B

Q1 Close/Open S - Z P B

|Q8 Close/Open S - Z P B|

Figure 2-10 Example of configured interlocking conditions

For the bay interlocking a control logic can be structured via the,€FC. Via specific
release conditions the information "released” or "bay interlocked’sare)available (e.g.
object "52 Close" and "52 Open" with the data values: ON /"QFF)

The interlocking condition "Switching Authority" serves to’détermine the switching au-
thorization. It enables the user to select the authorized cammand source. For devices
with operator panel the following switching authority®ranges are defined in the follow-
ing priority sequence:

+ LOCAL

+ DIGSI

+ REMOTE

The object "Switching Authority" serves to,interlock or enable LOCAL control, but not
REMOTE or DIGSI commands. TheyoMBD63 is equipped with two key switches. The
top switch is reserved for the swit¢hingtauthority. The position "Local" enables local
control, the position "Remote" enablesgemote control.

The "Switching authority DIGSI" istused for interlocking and allows commands to be
initiated using DIGSI. Commandseare allowed for both remote and a local DIGSI con-
nection. When a (local'oriremote) DIGSI-PC logs on to the device, it enters its Virtual
Device Number (VB). The device only accepts commands having that VD (with
switching authority, = QFF or REMOTE). When the DIGSI PC logs off, the VD is can-
celled.

Commands arelchecked for their source SC and the device settings, and compared
to the informationiset’in the objects "Switching authority" and "Switching authority
DIGSI",

Configuration
Switehingyauthority available: y/n (create appropriate object)

Switching authority available DIGSI:  y/n (create appropriate object)
Specific device (e.g. switching de- Switching authority LOCAL (check for

vice): Local status): y/n
Specific device (e.g. switching de- "Switching authority REMOTE"
vice): (check for LOCAL, REMOTE, or

DIGSI commands): y/n
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Switching Authori-
ty (for devices
without operator
panel)

Switching Mode
(for devices with
operator panel)

58

Table 2-4 Interlocking logic
Current Switch- | Switching | Command issued | Command issued | Command
ing Authority Authority | with SC3=LOCAL |from SC=LOCAL or | issued from
Status DIGSI REMOTE SC=DIGSI
LOCAL Not registered | Allowed interlocked 2 - Interlocked,-
"switching authority |"DIGSI not reg=
LOCAL" istered”

"switching authority
DIGSI"

LOCAL Registered  |Allowed Interlocked 2 - Interlocked 2 -
"switching authority 4f*switching au-
LOCAL" thority LOCAL"
REMOTE Not registered |Interlocked ) - Allowed Inteflocked -
"switching authority "DIGSI not reg-
REMOTE" istered”
REMOTE Registered |Interlocked " - Interlocke@? - Allowed

"switching autherity
DIGS!"

) also "Allowed" for: "switching” authority LOCAL (check for lecal status): is not marked

2) also "Allowed" for: "Switching” authority REMOTE (check¥er LOCAL, REMOTE, or DIGSI
status): is not marked
8) SC = Source of command

SC = Auto SICAM:

Commands that are initiated internally’(command processing in the CFC) are not
subject to switching authority and arejtherefore always "allowed".

The dongle cable sets thefswitching authority of the device to "REMOTE". The speci-
fications of the previous,section apply.

The switching mode determines whether selected interlocking conditions will be acti-
vated or deactivated atdhe time of the switching operation.

The following'switching modes (local) are defined:
* Local commands (SC = LOCAL)

— Interlocked (normal), or

—Nonzinterlocked switching.

The 6MD63 is equipped with two key switches. The bottom switch is reserved for the
switching mode. The "Normal" position allows interlocked switching while the "Inter-
locking OFF" position allows non-interlocked switching.
The following switching modes (remote) are defined:
* Remote or DIGSI commands (SC = LOCAL, REMOTE, or DIGSI)

— Interlocked, or

— Non-interlocked switching. Here, deactivation of interlocking is accomplished via
a separate command. The position of the key-switch is irrelevant.

— For commands from CFC (SC = AUTO SICAM), please observe the notes in the
DIGSI CFC manual /3/ (component: BOOL to command).
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2.5 Command Processing

Switching Mode
(for devices without
operator panel)

Zone Controlled /
FieldInterlocking

System
Interlocking

Double Activation
Blockage

Blocking by
Protection

Device Status
Check(set=actual)

6MD63 Manual
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The dongle cable sets the switching mode of the device to "Normal". The specifica-
tions of the previous section apply.

Zone controlled / field interlocking (e.g. via CFC) includes the verification that prede-
termined switchgear position conditions are satisfied to prevent switching errors (e.g.
disconnector vs. ground switch, ground switch only if no voltage applied) as well as
verification of the state of other mechanical interlocking in the switchgearibay (e.g.
High Voltage compartment doors).

Interlocking conditions can be programmed separately, for'each*switching device, for
device control CLOSE and/or OPEN.

The enable information with the data "switching device is interlocked (OFF/NV/FLT) or
enabled (ON)" can be set up,

« directly, using a single point or double point indication, key-switch, or internal indi-
cation (marking), or

» by means of a control logic via CFC.

When a switching command is initiated, the@ctuakstatus is scanned cyclically. The as-
signment is done via "Release object CbOSE/OPEN".

Substation Controller (System interlocking)yinvolves switchgear conditions of other
bays evaluated by a central contrel'system (only possible for Profibus FMS to SICAM
SAS).

Parallel switching operations areiinterlocked. As soon as the command has arrived all
command objects subjectto the interlocking are checked to know whether a command
is being processed4#Whilg the command is being executed, interlocking is enabled for
other commands:

This interlocking optien enabled for devices with integrated protection functions has
no significance and no effect on the 6MD63 device version.

For switching'‘é@mmands, a check takes place whether the selected switching device
is already inthe set/actual position (set/actual comparison). This means, if a circuit
breaker istalready in the CLOSED position and an attempt is made to issue a closing
commangy the command will be refused, with the operating message "set condition
egualsactual condition". If the circuit breaker/switchgear device is in the intermediate
position, then this check is not performed.

59



2 Functions

Bypassing
Interlocks

Bypassing configured interlocks at the time of the switching action happens device-

internal via interlocking recognition in the command job or globally via so-called

switching modes.

+ SC=LOCAL

— The switching modes "interlocked (latched)" or "non-interlocked (unlatched)®can

be set via the key switch. The position "Interlocking OFF" corresponds to non-
interlocked switching and serves the special purpose of unlocking the standard
interlocks.

*+ REMOTE and DIGSI

— Commands issued by SICAM or DIGSI are unlocked via a global switching mode
REMOTE. A separate job order must be sent for the unlocking. The unlocking
applies only for one switching operation and for command caused by the same
source.

— Job order: command to object "Switching mode REM@TE"} ON
— Job order: switching command to "switching devige"

+ Derived command via CFC (automatic commandaSC=Auto SICAM):
— Behaviour configured in the CFC block ('BOOLto,éommand").

25.5 Command Logging

Prerequisites

2.5.5.1 Description

Acknowledgement
of Commands to
the Device Front

Acknowledgement
of commands to
Local / Remote /
Digsi

60

During the processing of the commands, independent of the further message routing
and processing, command and praogess feedback information are sent to the message
processing centre. These messages/contain information on the cause. With the cor-
responding allocation (configuration)these messages are entered in the event list,
thus serving as a report.

A listing of possible opgratingymessages and their meaning as well as the command
types needed for tripping/and closing of the switchgear or for raising and lowering of
transformer taps atesdescribed in the SIPROTEC 4 System Description.

All messages with the source of command LOCAL are transformed into a
corresponding response and shown in the display of the device.

The, acknowledgement of messages with source of command Local/ Remote/DIGSI
are sent back to the initiating point independent of the routing (configuration on the
sefrial digital interface).

The acknowledgement of commands is therefore not executed by a response indica-
tion as it is done with the local command but by ordinary command and feedback in-
formation recording.

6MD63 Manual
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2.5 Command Processing

Monitoring of Feed-
back Information

Command Output
and Switching
Relays

6MD63 Manual
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The processing of commands monitors the command execution and timing of fe
back information for all commands. At the same time the command is sent, th

toring time is started (monitoring of the command execution). This time contr
whether the device achieves the required final result within the monitoring li
monitoring time is stopped as soon as the feedback information arrives. If @ack
information arrives, a response "Timeout command monitoring time" appe the

process is terminated.

Commands and information feedback are also recorded in the event list. Normally the
execution of a command is terminated as soon as the feedbacksinformation (FB+) of
the relevant switchgear arrives or, in case of commands witho ss feedback in-
formation, the command output resets and a message is ou

The "plus" sign appearing in a feedback information con the command was
successful. The command was as expected, in other itive. The "minus" is a
negative confirmation and means that the command w executed as expected.

The command types needed for tripping and closin the switchgear or for raising
and lowering of transformer taps are described intthe configuration section of the

SIPROTEC 4 System Description /1/ .
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2.6 Auxiliary Functions

Chapter Auxiliary Functions describes the general device functions.

2.6.1 Message Processing

The device is designed to perform message processing:

Applications » LED Display and Binary Outputs (Output Relays)
* Information via Display Field or Personal Computer
* Information to a Control Center

Prerequisites The SIPROTEC® 4 System Description gives a detailedidescription of the configura-
tion procedure (see /1/).

2.6.1.1 LED Display and Binary Outputs (Output relays)

Important events and conditions areydisplayed, using LEDs at the front panel of the
relay. The device furthermore has output relays for remote indication. All LEDs and
binary outputs indicating spetific meéssages can be freely configured. The relay is de-
livered with a default setting. The Appendix of this manual deals in detail with the de-
livery status and the allecation options.

The output relays and the LEDs may be operated in a latched or unlatched mode
(each may be individually set).

The latched conditiéf's arefprotected against loss of the auxiliary voltage. They are
reset:

» On site by pressing the LED key on the relay,

* Remotely Using a binary input configured for that purpose,

» Using.one'ef the serial interfaces,

» Automatically at the beginning of a new pickup.

State indication messages should not be latched. Also, they cannot be reset until the

criterion to be reported has reset. This applies to messages from monitoring functions,
ofsimilar.

A green LED displays operational readiness of the relay ("RUN*), and cannot be reset.
lilgoes out if the self-check feature of the microprocessor recognizes an abnormal oc-
currence, or if the auxiliary voltage is lost.

When auxiliary voltage is present, but the relay has an internal malfunction, then the
red LED ("ERROR") lights up and the processor blocks the relay.
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2.6 Auxiliary Functions

2.6.1.2 Information on the Integrated Display (LCD) or Personal Computer

Classification of
Messages

Operational Mes-
sages (Buffer:
Event Log)

General
Interrogation

Spontaneous
Messages

Events and conditions can be read out on the display at the front cover of the'relay.
Using the front PC interface or the rear service interface, a personal compgter can'be
connected, to which the information can be sent.

The relay is equipped with several event buffers, for operational messages, circuit
breaker statistics, etc., which are protected against loss of the auxiliary voltage by a
buffer battery. These messages can be displayed on the LCD at any time by selection
via the keypad or transferred to a personal computer via the sefial service or PC inter-
face. Readout of messages during operation is described imdetail in the SIPROTEC®
4 System Description.

The messages are categorized as follows:

+ Operational messages; messages generated while the|device is operating: Infor-
mation regarding the status of device functionsfmeasured data, power system
data, control command logs etc.

+ Messages of "Statistics": they include a cotinter for the trip commands initiated by
the device, i.e. reclose commands.

A complete list of all message and output functions with their associated information
number that can be generated bydheydevice with the maximum functional scope can
be found in the Appendix. It alsg,indicates where each indication can be sent to. If
functions are not present in a not'fully equipped version of the device, or are config-
ured to Disabled, then the associated indications cannot appear.

The operational messages'eantain information that the device generates during oper-
ation and about operational conditions. Up to 200 operational messages are recorded
in chronological order,infthe device. New messages are appended at the end of the
list. If the memoryiis used up, then the oldest message is scrolled out of the list by a
new message.

The generalgnterrogation which can be retrieved via DIGSI enables the current status
of the SIPROTECP 4 device to be read out. All messages requiring general interroga-
tion are displayed with their present value.

The spontaheous messages displayed using DIGSI reflect the present status of in-
¢oming information. Each new incoming message appears immediately, i.e. the user
dees not have to wait for an update or initiate one.

2.6.1.3 Information to a Substation Control Centre

6MD63 Manual
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If the device has a serial system interface, stored information may additionally be
transferred via this interface to a centralized control and storage device. Transmission
is possible via different transmission protocols.
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2.6.2 Statistics

The number of trips initiated by the 6MD63 as well as the operating hours under load
is counted. The counts are protected against loss of auxiliary supply.

2.6.2.1 Description

Number of Trips In order to count the number of trips of the 6MD®63, the position of thefCircuit breaker
must be monitored via breaker auxiliary contacts and binary inputs, ofthe 6\MD63.
Hereby it is necessary that the internal pulse counter is allocated in‘the 'matrix to a
binary input that is controlled by the circuit breaker OPEN position: fihepulse count
value "Number of TRIPs CB" can be found in the "Statistics" group if the option "Mea-
sured and Metered Values Only" was enabled in the configuration‘matrix.

Interrupted The summation of accumulated currents for faults — generalperformance of protection

Currents devices — is not applicable for control units. Therefore, e summation is performed in
the 6MDG63, though the corresponding statistic codntets are displayed in the device
display and DIGSI.

Operating Hours The operating hours under load are summedwA current criterion serves to detect the
Counter load status. It is fulfilled when a fixed cugrentithreshold (I > 0.04- Iy,,,) has been ex-
ceeded in at least one of the three phases:

2.6.2.2 Setting Notes

Reading/Set- The SIPROTEC® 4 SystemiBéscription describes how to read out the statistical
ting/Resetting counters via the device front pamel or DIGSI. Setting or resetting of these statistical
Counters counters takes place under the menu item ANNUNCIATIONS —> STATISTIC by

overwriting the counter values displayed.

2.6.2.3 Information List

No. Information Type of In- Comments
formation
- #of TRIPs= PMV Number of TRIPs=
409 >BLOCK Op Count SP >BLOCK Op Counter
1020 Op.Hours= VI Counter of operating hours
64 6MD63 Manual
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2.6 Auxiliary Functions

2.6.3 Measurement

Applications

Prerequisites

A series of measured values and the values derived from them are permanently avail-
able for call up on site, or for data transfer.

+ Information on the actual status of the system
» Conversion from secondary values into primary values and percentages

Apart from the secondary values, the device is able to indicate thefprimary values and
percentages of the measured values.

A precondition for correct display of the primary and per¢entage, values is complete
and correct entry of the nominal values for the instrument transformers and the pro-
tected equipment as well as current and voltage transformer ratios in the ground paths
when configuring the device. The following table shows the formulas which are the
basis for the conversion from secondary values into¥primary values and percentages.

2.6.3.1 Display of Measured Values
Table 2-5 Conversion formulae H€tween‘secondary values ad primary/percentage values
Measured Values | second- primary %
ary
In, Ig, I, I
b CT PRIMARY Lorim.
Iy, I CT SECONDARYaq, SEG FullScaleCurr.
IN=3"1 In sec
(calculated) M 1 Iy prim.
CT SECONDARY “NSEC. FullScaleCurr.
I = measured value |1 ¢oc
of Iy input Ignd# CT PRIM I\ sEC INprim.
Igndy, CT//SEC ' FullScaleCurr.
Va, Vg, Ve, \
VoV Vy PeSYE, _Vnom PRIMARY Vprim
’ b ’ . ¢g SEC_ -
Wgpm SECONDARY FullScaleVolt. /(/3)
Va g Ve_er Voo Vgh:
A-B» VB-C» VC-A Ph-Ph'sec. vnom PRIMARY . Vprim_
vnom SECONDARY ~¢¢ SEC. FullScaleVolt.
" Vph/Vdelta - Vnom PRIMARY Vprim
Vnom SECONDARY N SEC. :
/3 - FullScaleVolt.
P, Q, S (P and'Q No secondary measured values o
phasessegregated) e prim.

J3- (FullScaleVolt.) - (FullScaleCurr.)
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Measured Values | second- primary %
ary
Ip, Ig, I, I
b e CT PRIMARY Lorim.
I, I CT SECONDARY = SEC. FullScaleCurr.
Power Factor cos @ cos @ cos ¢ - 100 in %
(phase-segregated) *
frequency finHz |finHz .
fin Hz
-100
fNom
Table 2-6 Legend for the conversion formulae
Parameter Address Address
Vnom PRIMARY 202 217
Vnom SECONDARY 203 218
CT PRIMARY 204 1101
CT SECONDARY 205 1102
Vph / Vdelta 206
Depending on the type of device order ndithe device connections, some of the op-
erating measured values listed below ma be available. The phase—to—ground
voltages are either measured directly;tif,the voltage inputs are connected phase—to—
ground, or they are calculated fro se—to—phase voltages V,_g and Vg _ and
the displacement voltage V
The displacement voltage ither measured directly or calculated from the phase-
to-ground voltages: \
VN = 3Vo/(Vph / w with 3V = (V5 + Vp, + V)
/'S Von/Vgera = Transformation adjustment for ground
K\ input voltage (setting 0206A)
Pleaselnote that value V is indicated in the operational measured values.
L 4
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2.6 Auxiliary Functions

The ground current I is either measured directly or calculated from the conductoreur-
rents:

3.1, with 3Ig = (I, + I, + 1)

[ = - 0
N Tgnact/(CT)

Ignd-cT = Parameter 0217 or 0218
CT = Parameter 0204 or 0205

2.6.3.2 Inversion of Measured Power Values
If required, different settings can be applied to the "forward? direction for the monitor-
ing functions and the positive direction for the directional,values (power, power factor,
work and related min., max., mean and thresholds),€alculated in the operational mea-
sured values (see P.System Data 2 and Chapter 4)5J0 do so, set address 1108
P,Q signtoreversed.If the setting is not reversed (default), the positive direc-
tion for the power etc. corresponds to the “forwards direction for the monitoring func-
tions.

2.6.3.3 Transfer of Measured Values
Measured values can be transfefredWiajthe interfaces to a central control and storage
unit.

2.6.3.4 Information List

No. Information Type of,In- Comments
formation

268 Superv.Pressure ouT Supervision Pressure

269 Superv.Temp. ouT Supervision Temperature

601 la = MV la

602 b = MV Ib

603 Ic = MV Ic

604 In = MV In

605 1 = MV 11 (positive sequence)

606 2 = MV I2 (negative sequence)

621 Va = MV Va

622 Vb= MV Vb

623 Ve = MV Ve

624 Vab= MV Va-b

625 Vb-c= MV Vb-c

626 Vc-a= MV Vc-a

627 VN’ = MV VN

629 V1 = MV V1 (positive sequence)

630 V2 = MV V2 (negative sequence)

641 P = MV P (active power)

642 Q = MV Q (reactive power)

644 Freq= MV Frequency
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No. Information Type of In- Comments
formation

645 S = MV S (apparent power)
831 3lo = MV 3lo (zero sequence)
832 Vo = MV Vo (zero sequence)
901 PF = MV Power Factor
991 Press = MVU Pressure
992 Temp = MVU Temperature
996 Td1= MV Transducer 1
997 Td2= MV Transducer 2
1068 O RTD 1= MV Temperature of RTD 1
1069 ©ORTD 2= MV Temperature of RTD 2
1070 ORTD 3= MV Temperature of RTD 3
1071 O RTD 4 = MV Temperature of RTD 4
1072 ORTD5= MV Temperature of RTD 5
1073 O RTD6 = MV Temperature of RTD 6
1074 ORTD7= MV Temperature of RTD(7
1075 O RTD 8 = MV Temperature of RTD 8
1076 ORTD9= MV Temperature of RED 9
1077 © RTD10 = MV Temperatureyef RTD10
1078 © RTD11 = MV Temperature of RFD11
1079 © RTD12 = MV Temperature 0fRTD12

2.6.4 Average Measurements

Long-term averages are“@alculated and output by the 6md63.

2.6.4.1 Description

Long-term
Averages

The long-termgaveerages of the three phase currents 1,, the positive sequence compo-
nent I, of thexthree phase currents, and the real power P, reactive power Q, and ap-

parent power Sare calculated and memorized. Averages are indicated in primary

values.

For theleng-term averages mentioned above, the length of the time window for aver-
agifig and the frequency with which it is updated can be set. The associated minimum
andymaximum values can be reset, using binary inputs or by using the integrated
control panel in the DIGSI operating program.

The values are updated in intervals of > 0.3 sand <1 s.
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2.6 Auxiliary Functions

2.6.4.2 Setting Notes

Average
Calculation

2.6.4.3 Settings

The selection of the time period for measured value averaging is set with parameter
8301 DMD Interval at MEASUREMENT. The first number specifies thefaveraging
time window in minutes while the second number gives the number of subdivisions of
updates within the time window. 15 Min., 3 Subs, for example, means: Time
average generation occurs for all measured values that arrive within 15 minutes. The
output is updated every 15/3 = 5 minutes.

With address 8302 DMD Sync.Time, the starting time for the @vesaging window set
under address 8301 is determined. This setting determinestif. the"'window should start
on the hour (On The Hour) or 15 minutes later (15 After Hour) or 30 minutes /
45 minutes after the hour (30 After Hour 45 Aften Hour).

If the settings for averaging are changed, then the measuredsvalues stored in the
buffer are deleted, and new results for the average calculation are only available after
the set time period has passed.

Addr. Parameter Setting Options Default Setting Comments

8301 DMD Interval 15 Min., 1 Sub 600Min.;*"Sub Demand Calculation Intervals
15 Min., 3 Subs
15 Min.,15 Subs
30 Min., 1 Sub
60 Min., 1 Sub
60 Min.,10 Subs
5 Min., 5 Sub$

8302 DMD Sync.Time On The Hour On The Hour Demand Synchronization Time
15 After Hour,
30 After Hoeur
45 Aftef Hour

2.6.4.4 Information List

No. Information Type of In- Comments
formation

833 1 dmd= MV I1 (positive sequence) Demand

834 P dmd = MV Active Power Demand

835 Q dmd,= MV Reactive Power Demand

836 S dmd = MV Apparent Power Demand

963 la dmd= MV | A demand

964 Ib dmd= MV | B demand

965 Ic dmd= MV | C demand
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2.6.5 Min/Max Measurement Setup

2.6.5.1 Description

Minimum and
Maximum Values

2.6.5.2 Setting Notes

Minimum and
Maximum Values

2.6.5.3 Settings

Minimum and maximum values are calculated by the device and can be read out with
the point of time (date and time of the last update).

The minimum and maximum values for the three phase currents L, the three phase-
to-ground voltages V, 4, the three phase-to-phase voltages V,, the,positive sequence
components I, and V,, the displacement voltage V, the real power Pyreactive power
Q, and apparent power S, the frequency, and the power factor os @; primary values
are recorded including the date and time they were last updated.

Additionally, minimum and maximum values for the long-tegm averages, including also
the date and time they were last updated, are made available,in’primary values.

The values are updated in intervals of > 0.3 s and < s.

The minimum and maximum values are listed with'theadate and time of the latest
update. Using binary inputs, operating via thefintegrated control panel or the operating
program DIGSI 4, the maximum and minimumyvalues‘can be reset. In addition, the
reset can also take place cyclically, beginning with @ pre-selected point in time.

The tracking of minimum and_maXimum Values can be reset automatically at a pro-
grammable point in time. T@'select this'feature, address 8311 MinMax cycRESET
should be set to YES. Thepoint'in time when reset is to take place (the minute of the
day in which reset will take place) is set at address 8312 MiMa RESET TIME. The
reset cycle in days is enteredat address 8313 MiMa RESETCYCLE, and the beginning
date of the cyclical pro¢essyfrom the time of the setting procedure (in days), is entered
at address 8314 MinMaxRES . START.

Addr. Parameter Setting Options Default Setting Comments
8311 MinMax cycRESET NO YES Automatic Cyclic Reset Function
YES
8312 MiMa RESETWJIIME 0 .. 1439 min 0 min MinMax Reset Timer
8313 MiMa RESETCYCRE,_ | 1 .. 365 Days 7 Days MinMax Reset Cycle Period
8314 MinMaxRESISTART 1.. 365 Days 1 Days MinMax Start Reset Cycle in
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2.6 Auxiliary Functions

2.6.5.4 Information List
No. Information Type of In- Comments
formation
395 >| MinMax Reset SP >| MIN/MAX Buffer Reset
396 >|1 MiMaReset SP >|1 MIN/MAX Buffer Reset
397 >V MiMaReset SP >V MIN/MAX Buffer Reset
398 >VphphMiMaRes SP >Vphph MIN/MAX Buffer Reset
399 >V1 MiMa Reset SP >V1 MIN/MAX Buffer Reset
400 >P MiMa Reset SP >P MIN/MAX Buffer Reset
401 >S MiMa Reset SP >S MIN/MAX Buffer Reset
402 >Q MiMa Reset SP >Q MIN/MAX Buffer Reset
403 >|dmd MiMaReset SP >|dmd MIN/MAX Buffer Reset
404 >Pdmd MiMaReset SP >Pdmd MIN/MAX BuffeRReset
405 >Qdmd MiMaReset SP >Qdmd MIN/MAX BuffepReset
406 >Sdmd MiMaReset SP >Sdmd MIN/MAX Buffer Reset
407 >Frq MiMa Reset SP >Frq. MIN/MAX Buffer Reset
408 >PF MiMaReset SP >Power‘Factor (MIN/MAX Buffer Reset
837 IAdmdMin MVT | A Demand Minimum
838 IAdmdMax MVT | A'Demand Maximum
839 IBdmdMin MVT | BilDemand Minimum
840 IBdmdMax MVT I'B Demand Maximum
841 ICdmdMin MVT | C'®emand Minimum
842 ICdmdMax MVT I'Cibemand Maximum
843 [1dmdMin MVT It (positive sequence) Demand Minimum
844 [1dmdMax MVT I1 (positive sequence) Demand Maximum
845 PdMin= MVT Active Power Demand Minimum
846 PdMax= MVT Active Power Demand Maximum
847 QdMin= MVT Reactive Power Minimum
848 QdMax= MVT Reactive Power Maximum
849 SdMin= MVT Apparent Power Minimum
850 SdMax= MVT Apparent Power Maximum
851 la Min= MVT la Min
852 la Max= MVT la Max
853 Ib Min= MVT Ib Min
854 Ib Max= MVT Ib Max
855 Ic Minz MVT Ic Min
856 Ic Max= MVT Ic Max
857 Id"Min= MVT I1 (positive sequence) Minimum
858 11T"Max= MVT 11 (positive sequence) Maximum
859 Va-nMin= MVT Va-n Min
860 Va-nMax= MVT Va-n Max
861 Vb-nMin= MVT Vb-n Min
862 Vb-nMax= MVT Vb-n Max
863 Ve-nMin= MVT Vc-n Min
864 Vc-nMax= MVT Ve-n Max
865 Va-bMin= MVT Va-b Min
867 Va-bMax= MVT Va-b Max

6MD63 Manual
C53000-G1840-C101-7

71



2 Functions

No. Information Type of In- Comments
formation
868 Vb-cMin= MVT Vb-c Min
869 Vb-cMax= MVT Vb-c Max
870 Vc-aMin= MVT Vc-a Min
871 Vc-aMax= MVT Vc-a Max
872 Vn Min = MVT V neutral Min
873 Vn Max = MVT V neutral Max
874 V1 Min = MVT V1 (positive sequence) Voltage Minimum
875 V1 Max = MVT V1 (positive sequence) Voltage Maximum
876 Pmin= MVT Active Power Minimum
877 Pmax= MVT Active Power Maximum
878 Qmin= MVT Reactive Power Minimum
879 Qmax= MVT Reactive Power Maximum
880 Smin= MVT Apparent Power Minimum
881 Smax= MVT Apparent Power Maximum
882 fmin= MVT Frequency Minimum
883 fmax= MVT Frequency Maximum
884 PF Max= MVT Power Factor Maximum
885 PF Min= MVT Power FactogMifimum

2.6.6 Set Points for Measured Values

Applications

72

SIPROTEC® devices allowgimitipoints/(set points) to be set for some measured and
metered values. If, duringl@peration, a value reaches one of these set-points, the
device generates an alarm which is indicated as an operational message. This can be
configured to LEDs and/or bipary’outputs, transferred via the ports and interconnected
in DIGSI® CFC. In additiopyou’can use DIGSI® CFC to configure set points for further
measured and metered galues and allocate these via the DIGSI® device matrix. In
contrast to the act@ial protéction functions of a protection device the limit value moni-
toring functiofy operates in the background; therefore it may not pick up if measured
values are changed spontaneously in the event of a fault and if protection functions
are picked up.Eurthérmore, since a message is only issued when the set point limit is
repeatedly'exceeded, the set point monitoring functions do not react as fast as protec-
tion funetions trip signals.

» [This'monitoring scheme operates in the background and uses multiple repeated
measurements. Before de-energization, as the case may be, is provoked by exter-
nal protection devices, the scheme may not pick up when measured values are sud-
denly changed due to a fault.
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2.6.6.1

Description

Limit Value
Monitoring

2.6.6.2 Setting Notes

Ex works, the following individual set point levels are configured:

IAdmd>: Exceeding a preset maximum average value in Phase A;

IBdmd>: Exceeding a preset maximum average value in Phase B;

ICdmd>: Exceeding a preset maximum average value in Phase C;

I1dmd>: Exceeding a preset maximum average of the positive sequenie current;
|Pdmd|>: Exceeding a preset maximum average active power.

|Qdmd|>: Exceeding a preset maximum average reactive,power;

Sdmd>: Exceeding a preset maximum average of the apparent power;

Temp>: Exceeding a preset temperature (if measuring transducer available);
Pressure<: Falling below a preset pressure (if measuringtransducer available);
IL<: Falling below a preset current in any phase;

|cosg |<: Falling below a preset power factor!

Set Points Setting is performed in the DIGSI‘coffiguration Matrix under Settings, Masking 1/O
(Configuration Matrix). Set theffilter "Measured and Metered Values Only" and select
the configuration group "Set Points¥(MV)". Here, default settings may be changed or
new set points defined.

Settings must be applied infperéent’and usually refer to nominal values of the device.
2.6.6.3 Information List
No. Information Typeof In- Comments
formation

- | Admd> B | A dmd>

- | Bdmd> Lv | B dmd>

- | Cdmd> Lv | C dmd>

- [1dmd> LV [1dmd>

- |Pdmd|> LV |Pdmd|>

- |Qdmd|> LV |Qdmd|>

- |Sdmd|> LV |Sdmd|>

- Presss< LVU Pressure<

- Temp> LvU Temp>

- 37-1 LV 37-1 under current

- PRI LV |Power Factor|<

270 SP. Pressure< ouT Set Point Pressure<

271 SP. Temp> ouT Set Point Temp>

273 SP’I A dmd> ouT Set Point Phase A dmd>

274 SP. |1 B dmd> ouT Set Point Phase B dmd>

275 SP. | C dmd> ouT Set Point Phase C dmd>

276 SP. 1dmd> ouT Set Point positive sequence 11dmd>
207 SP. |Pdmd|> ouT Set Point |Pdmd|>

278 SP. |Qdmd|> ouT Set Point |Qdmd|>
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No. Information Type of In- Comments
formation
279 SP. |Sdmd|> ouT Set Point |Sdmd|>
284 SP. 37-1 alarm ouT Set Point 37-1 Undercurrent alarm
285 SP. PF(55)alarm ouT Set Point 55 Power factor alarm
2.6.7 Set Points for Statistic ¢
2.6.7.1 Description \
For the statistical counters, limit values may be entered and @ge is generated
as soon as they are reached. The message can be allocated to bath output relays and

LEDs.

2.6.7.2 Setting Notes

%

Setting/Resetting Set-points for the statistic counter are en IGSI menu item Annunciation
— Statistic into the submenu Set Points tic. Double-click to display the cor-
responding contents in another windo riting the previous value you can

change the settings (please refer to t( TEC 4 System Description).

2.6.7.3 Information List

No. Information Typ Comments
forma
- OpHour> LV perating hours greater than
272 SP. Op Hours> Set Point Operating Hours
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2.6.8 Energy Metering

Metered values for active and reactive energy are determined by the device. They can
be called up at the front of the device, read out via the operating interface ysihg asPC
with DIGSI, or transferred to a central master station via the system interface.

2.6.8.1 Description

Metered Values for Metered values of the real power W, and reactive power (W) arefacquired in kilowatt,

Active and Reactive = megawatt or gigawatt hours primary or in kVARh, MVARh or GVARh primary, sepa-

Energy rately according to the input (+) and output (-), or capacitive and inductive. The mea-
sured-value resolution can be configured. The signs of the/measured values depend
on the setting of address 1108 P,Q sign.

2.6.8.2 Setting Notes

Meter Resolution Parameter 8315 MeterResolutiondan belused to maximize the resolution of the
Settings metered energy values by Factor 10%erEactor 100 compared to the Standard
setting.

2.6.8.3 Settings

Addr. Parameter Setting Options Default Setting Comments
8315 MeterResolution Standard Standard Meter resolution
Factor 10
Factor 100

2.6.8.4 Information List

No. Information Type of In- Comments
formation

- Meter res IntSP_Ev Reset meter
888 Wp(puls) PMV Pulsed Energy Wp (active)
889 Wq(puls) PMV Pulsed Energy Wq (reactive)
924 WpForward MVMV Wp Forward
925 WqgForward MVMV Wq Forward
928 WpReverse MVMV Wp Reverse
929 WqgReéversg MVMV Wq Reverse
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2.6.9 Commissioning Aids

Applications

Prerequisites

2.6.9.1 Description

Test Messages to
the SCADA Inter-
face during Test
Operation

Checking the
System Interface

76

Device data sent to a central or master computer system during test mode or commis-
sioning can be influenced. There are tools for testing the system interface and thé
binary inputs and outputs of the device.

+ Test Mode
» Commissioning

To be able to use the commissioning aids described below, the followingsmust apply:
— The device must be equipped with an interface;

— The device has to be connected to a control center.

If the device is connected to a central or main,coraputer System via the SCADA inter-
face, then the information that is transmitted cambe‘influenced.

Depending on the type of protocol, all méssagesiand measured values transferred to
the central control system can be identifiedWwith an added message "test operation"-
bit while the device is being tested on sitel(test mode). This identification prevents the
messages from being incorrectly interpretedas resulting from an actual power system
disturbance or event. As another optien, all messages and measured values normally
transferred via the system interface ¢amibe blocked during the testing ("block data
transmission").

Data transmission block cam,bé accomplished by controlling binary inputs, by using
the operating panel on the,devige, or with a PC and DIGSI via the operator interface.

The SIPROTEC 4 SystemyDescription describes in detail how to activate and deacti-
vate test mode and blocked data transmission.

If the device features,asystem port and uses it to communicate with the control center,
the DIGSI device ‘@peration can be used to test if messages are transmitted correctly.

A dialog box shows the display texts of all messages which were allocated to the
system jinterfaee’in the configuration matrix. In another column of the dialog box you
can specify avalue for the messages you intend to test (e.g. ON/OFF). Having entered
passwerding. 6 (for hardware test menus) a message can then be generated. The cor-
respondihg message is issued and can be read out either from the event log of the
SIPROTEC 4 device or from the substation control system.

The procedure is described in detail in Chapter "Mounting and Commissioning".
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Checking the The binary inputs, outputs, and LEDs of a SIPROTEC 4 device can be individually and
Binary Inputs and precisely controlled in DIGSI. This feature can be used, for example, to verify con
Outputs wiring from the device to substation equipment (operational checks), during start-uf

A dialog box shows all binary inputs and outputs and LEDs of the device
present status. The operating equipment, commands, or messages that a
ured (masked) to the hardware components are displayed also. After entering pass-
word no. 6 (for hardware test menus), it is possible to switch to the opposite status in
another column of the dialog box. Thus, you can energize every single output relay to
check the wiring between 6MD63 and the system without havingsto create the alarm

allocated to it.
The procedure is described in detail in Chapter "Mountin xmmissioning".

U .,
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This chapter is intended for experienced commissioning staff. ff must be
familiar with the commissioning of protection and control s S h the manage-

ment of power systems and with the relevant safety rules idelines. Hardware
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3 Mounting and Commissioning

3.1 Mounting and Connections

General

A

WARNING!

Warning of improper transport, storage, installation, and application of the
device.

Non-observance of these precautions can result in death, personal injury or serial ma-
terial damage.

Trouble free and safe use of this device depends on proper ttansport, storage, instal-
lation, and application of the device according to the warnings inithis instruction
manual.

Of particular importance are the general installation afnd safety regulations for work in
a high-voltage environment (for example, ANSI, IEGRENDPIN, or other national and
international regulations). These regulations must be observed.

3.1.1  Configuration Information

Prerequisites

Connections

Binary Inputs and
Outputs

80

For installation and connections the following conditions must be met:

The rated device data has beenitested’as recommended in the SIPROTEC® System
Description /1/. The compliance with these data is verified with the Power System
Data.

Terminal assignments aré shewn in Appendix A.2. Connection examples for current
and voltage transfosmer Circuits are provided in Appendix, Section A.3. The device can
either be conpected with three phase-ground voltages (connection mode VT
Connect. 3phy="Van, Vbn, Vcn), or with two phase-phase voltages and Vg,
(also called the displacement voltage) from open delta VTs as (connection mode VT
Connectu3phy=Vab, Vbc, VGnd). For the latter, only two phase-phase voltages
or the displacement voltage V4, can be connected. In the device settings, the appro-
priate voltage connection must be entered in address 213, in P.System Data 1.

Singetthe Voltage inputs of the 6MD63 device have an operating range from 0 to 170
V, this'means that phase-to-phase voltages can be assessed in connection of phase-
to-ground voltages up to v3 - 170 V = 294 V, in the second case up to 170 V.

The configuration options of the binary inputs and outputs, i.e. the individual adapta-
fion to the system conditions is described in the SIPROTEC® System Description /1/.
The connections to the system are dependent on this actual configuration. The default
settings of the device are listed in Appendix A, Section A.5. Check also whether the

labelling corresponds to the allocated message functions.
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3.1.2 Hardware Modifications

3.1.21 General

Power Supply
Voltage

Live Status Contact

Nominal
Currents

Control Voltage for
BinaryInputs
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Hardware modifications concerning, for instance, nominal currents, the control voltage
for binary inputs or termination of serial interfaces might be necessary. Follow the pro-
cedure described in this section, whenever hardware modifications are done.

There are different power supply voltage ranges for the auxiliary voltage (refer to the
Ordering Information in Appendix A.1). The power suppliesyof the variants for DC
60/110/125 V and DC 110/125/220 V, AC 115/230 V are(largelyinterchangeable by
modifying the position of the jumpers. The assignment of these/jjumpers to the nominal
voltage ranges and their spatial arrangement on the PCByare described in Section
3.1.2.3. Location and ratings of the miniature fuse andythe buffer battery are also
shown. When the relays are delivered, these jumpers,are set according to the name-
plate sticker. Generally, they need not be altered:

The life contact of devices 6MDG63 is a‘changeover contact, i.e. either the NC position
or the NO position can be connected tothe'device terminals via a jumper (X40). The
assignment of the jumpers to the €ontact type and the spatial arrangement of the
jumper are described in Sectiomy341.2:8.

The input transformers of the devices are set to a nominal current of 1 A or 5 A by
burden switching. Jumpersfare set according to the name-plate sticker. The assign-
ment of the jumpers toghe nominal current and the spatial arrangement of the jumpers
are described in Segtion 3.1.2°3.

Jumpers X61, X62,andX63 must be set for the same nominal current, i.e. there must
be one jumper for eaeh input transformer, and the common jumper X 60.

Jumper X64 forithe greund path is setto 1 A or 5 A (depending on the ordered variant)
irrespective ofithe other jumper positions.

Note

If neminal‘eurrent ratings are changed exceptionally, then the new ratings must be reg-
istered infaddresses 205 CT SECONDARY/218 Ignd-CT SEC in the Power System
Data (See Subsection 2.1.2.2).

When the device is delivered from the factory, the binary inputs are set to operate with
a voltage that corresponds to the rated DC voltage of the power supply. In general, to
optimize the operation of the inputs, the pick-up voltage of the inputs should be set to
most closely match the actual control voltage being used.

A jumper position is changed to adjust the pickup voltage of a binary input. The as-
signment of the jumpers to the binary inputs and their spatial arrangement are de-
scribed in the following sections.

81



3 Mounting and Commissioning

Exchanging
Interfaces

Configuration
RS232/RS485

Configuration IEC
61850 Ethernet
(EN 100)

Terminating of
Seriallnterfaces

Spare Parts

82

Only serial interfaces of devices for panel and cubicle flush mounting as well as of
mounting devices with detached operator panel or without operator panel are ex-
changeable. Which interfaces can be exchanged, and how this is done, is described
in Subsection 3.1.2.4 under the margin heading “Exchanging Interface Modules”,

When the device is delivered from the factory, the serial interfaces are matched to the
ordered version according to the 11th and 12th figure of the ordering code of the
device (or to the additional information of the ordering code). The configuration4o a
RS232 or RS485 interface is determined by jumpers on the interface moedule. The
physical arrangement of the jumpers is described in Subsection 3.1.2.4¢Under the
margin heading “RS232 Interface” and “RS485/RS232/Profibus”.

The interface module does not feature any jumpers. lts use does not require any hard-
ware adaptations.

If the device is equipped with a serial RS485 interface oRpPROFIBUS, they must be
terminated with resistors at the last device on the busA@ensure reliable data transmis-
sion. Therefore the RS485 or PROFIBUS interface module are provided with terminat-
ing resistors that can be connected to the systemiby means of jumpers. The physical
arrangement of the jumpers on the interfaee,modules is described in Subsection
3.1.2.4 under the margin heading “RS485/RS232/Profibus” and “PROFIBUS
(FMS/DP) DNP3.0/Modbus”. Both jumpets must always be plugged identically.

As delivered from the factory, the resisters are switched out.

Spare parts can be the buffefbattery that provides for storage of the data in the
battery-buffered RAM when the supply voltage fails, and the miniature fuse of the in-
ternal power supply. Their spatial position is shown in the figures of the processor
boards (Figure 3-3 and 3-4), Theratings of the fuse are printed on the board next the
fuse itself. When exchanging the battery or the fuse, please observe the information
in the /1/, Chapter “Maintenance” and “Corrective Action / Repairs”.

6MD63 Manual
C53000-G1840-C101-7
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3.1.2.2 Disassembly

Disassembly of the
Device

Work on the Printed
Circuit Boards

A\
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Note

It is assumed for the following steps that the device is not operative.

Caution!
Caution when changing jumper settings that affect nominal values of the device

As a consequence, the ordering number (MEFEB) and the ratings that are stated on the
nameplate do no longer match the actualideviee properties.

If such changes are necessary, the €¢hanges should be clearly and fully noted on the
device. Self adhesive stickers are available that can be used as replacement name-
plates.

To perform work on the printed Gircuit boards, such as checking or moving switching
elements or exchangifng'modules, proceed as follows:

» Prepare the working area. Provide a grounded mat for protecting components
subject to damage from electrostatic discharges (ESD). The following equipment is
needed:

— screwdriver withya 5 to 6 mm wide tip,
— a Philips*screwdriver size 1,
— 5'mm secket or nut driver.

» Unfasten the screw-posts of the D-subminiature connectors on the back panel at
locationy’A” and/or “C”. This is not necessary if the device is designed for surface
mounting.

«,, If the device has more communication interfaces at locations “A”, “C” and/or “B” on
th€rear, the screws located diagonally to the interfaces must be removed. This is
not necessary if the device is designed for surface mounting.

*" Remove the four or six caps on the front cover and loosen the screws that become
accessible.

» Carefully take off the front cover. With device versions with a detached operator
panel it is possible to remove the front cover of the device right after having un-
screwed all screws.
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3 Mounting and Commissioning

Work on the Plug
Connectors

A\

Board Arrangement
6MD63

84

Caution!

Mind electrostatic discharges

Non—observance can result in minor personal injury or property damage.

When handling with plug connectors, electrostatic discharges may emerge by previ-
ously touching an earthed metal surface must be avoided.

Do not plug or withdraw interface connections under power!

When performing work on plug connectors, proceed as follows:

Disconnect the ribbon cable between the front cover andthe8B-CPU board (No. 1
in Figures 3-1 and 3-2) at the front cover side. Pres§ thettop latch of the plug con-
nector up and the bottom latch down so that the plugeonnector of the ribbon cable
is pressed out. This action does not apply to the deviceversion with detached op-
erator panel. However, on the central procéssorufiit B-CPU (No. 1) the 7-pole plug
connector X16 behind the D-subminiture connectoFand the plug connector of the
ribbon cable (connected to the 68-polegplug cennector on the rear side) must be re-
moved.

Disconnect the ribbon cables betweenthe B=CPU unit (No. 1) and the input/output
printed circuit boards B—1/O (No. 2)yand (No. 3).

Remove the boards and set them%n the grounded mat to protect them from ESD
damage. In the case of the devicé variant for panel surface mounting, please be
aware of the fact that a gertaih ametnt of force is required to remove the B-CPU

board due to the existing,plug connector.

Check the jumpers in"aecordance with Figures 3-3 to 3-6 and the following informa-
tion, and as the casegmay¥e change or remove them.

The arrangement of the poards are shown in Figures 3-1 and 3-2.

The following figureashows the arrangement of the modules for device 6MD63 with
housing size,{7,. The subsequencing figure illustrates housing size '/,.

6MD63 Manual
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3.1 Mounting and Connections

1 L 1
| |
! - .
| O
‘{ | ’
' %,
| |
| ! \
! . @ Processor printed(circui ard B-CPU
L - L @ Input/output print it board B-1/0-1
5o, { { = © Input/output pri uit board B-1/0-2
Slot 5 Slot 19 Slot 33
(1] (2] 6MD631
BI1 to Bl21 to <«— Binary Inp BI)
BI7 Bl24
(1] (3] (2] MD633
BI1 to BI8 to Bl21to <«— BI)
BI7 BI20 Bl24
1] (3]
Bl1 to BI8 to Binary Inputs (BI)
BI7 BI20
1] 2] 6MD637
BI1 to BI8 to to Binary Inputs (BI)
BI7 BI20 3

Figure 3-1 Fron
si

(% nd scaled down)
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Q
&
&

L 4
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he 6MD63 with housing size '/, after removal of the front cover
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3 Mounting and Commissioning

Lo S

| L 4

1 S | | | B | S \%

g | | | |

. . . . @ Processo . b. B-CPU
. -4 I S - an@tp. c. b. B-1/0-1
[ Inrnnnnng
Slot 5 Slot 33 Slot 5 Slot 33

1) (3] (3] (2]

BI1 to BI8 to BI25 to BI21 to Inputs (BI)

BI7 BI20 BI37 Bl24
Figure 3-2 Front view of the 6MD635 and 6MD636 with housing siz moval of the front cover (simplified and
scaled down)
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3.1 Mounting and Connections

3.1.2.3 Switching Elements on the Printed Circuit Boards

Processor Board There are two different releases available of the B—-CPU board with a differen
B-CPU for rangement and setting of the jumpers. The following figure depicts the la
6MD63.../DD printed circuit board B-CPU for devices up to release .../DD. The location and ratings

of the miniature fuse (F1) and of the buffer battery (G1) are shown in the following
figure.
W N = ¢ .
[Pl==
F1
AOSE!
< <9
&
N > —
%A \ mg: b I:
=< @ &
[ ¢ O Time
E — Synchronization
ront
Operator|: Binder —
Panel
= K
[ Battery
+ . (Lithium-Battery 3 V/1 Ah, 1
Type CR 1/2 AA)
Figure 3-3 cessor printed circuit board B—CPU for devices up to release.../DD with jumpers settings required for
bgard configuration
L 4 For devices up to release 6MD63.../DD the jumpers for the set nominal voltage of the
integrated power supply are checked in accordance with Table 3-1, the quiescent state
of the life contact in accordance with Table 3-2 and the selected pickup voltages of the
binary inputs Bl1 through BI7 in accordance with Table 3-3.
6MD63 Manual 87
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3 Mounting and Commissioning

Power Supply

Life Status
Contact

Pickup voltages of

There is no 230 VAC power supply available for 6MD63.../DD.

Table 3-1 Jumper settings for nominal voltage of the integrated power supply on the pr
cessor board B-CPU for 6MD63.../DD.

Jumper Nominal Voltage
60 to 125 VDC 110 to 250 VDC, 115 VAC 24/48 VDC
X51 1-2 2-3 Jumpers X51 to X53 are not
X52 1-2 and 3-4 2-3 used
X53 1-2 2-3
interchangeable ca ged

Table 3-2 Jumper settings for the quiescent state of the life ¢ ne B—CPU pro-

cessor PCB for 6MD63.../DD devices.

Jumper Open in the quiescent Closed in the quie Presetting
state stat
X40 1-2 2-3 2-3

Table 3-3 Jumper settings for the pickup v S ary inputs BI1 to BI7 on the pro-

Bl1 to BI7 cessor board B-CPU for 6MD63.../
Binary Inputs C Pickup " 88 VDC Pickup 2
BI1 L H
BI2 L H
BI3 L H
Bl4 L H
BI5 L H
BI6 L H
BI7 L H
) Factory settings for d with power supply voltages of 24 VDC to 125 VDC
2) Factory settings fdr devicé8 with power supply voltages of 110 VDC to 220 VDC and 115 VAC
0\
L 4
88 6MD63 Manual
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3.1 Mounting and Connections

Processor Board The following figure depicts the layout of the printed circuit board for devices up
B-CPU for release .../EE. The location and ratings of the miniature fuse (F1) and of the b
6MD63.../EE battery (G1) are shown in the following figure.
4 — QO
=" X
g R
L 4
AOSE!
< g = (Q
TEX
3
; S

4
2SX

1

TH

\ : Time
w Synchronization

]
Front
Operator|: —
Panel
A
] —
+ ium-Battery 3 V/1 Ah, 1

Type CR 1/2 AA)

Figure 3-4 Processor p@rcuit board B—CPU for devices .../EE and higher with jumpers settings required for the
board

\ For devices of release 6MD63.../EE and higher, the jumpers for the set nominal
voltage of the integrated power supply are checked in accordance with Table 3-4, the
quiescent state of the life contact in accordance with Table 3-5 and the selected control
voltages of binary inputs BI1 through BI7 in accordance with Table 3-6.
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3 Mounting and Commissioning

Power Supply

Life Status
Contact

Pickup Voltages of
BI1 to BI7

There is a 230 VAC power supply available for 6MD63.../EE.

Table 3-4 Jumper settings for the nominal voltage of the integrated power supply on th
processor board B-CPU for 6MD63.../EE.
Jumper Nominal Voltage O
60/110/125 VDC 220/250 VDC 24/48 VDC
115/230 VAC .
X51 1-2 2-3 -2
X52 1-2 and 34 2-3
X53 1-2 2-3
interchangeable ot'be changed
Table 3-5 Jumper setting for the quiescent state of the life conta the processor board
B-CPU for devices 6MD63.../EE
Jumper Open in the quiescent nt Presetting
state
X40 1-2 2-3
Table 3-6 Jumper settings for the pick binary inputs Bl1 to BI7 on the pro-
cessor board B-CPU for 6MD
Binary Inputs DC Pickup " 88 VDC Pickup 2
BI1 L H
BI2 L H
BI3 L H
Bl4 L H
BI5 L H
BI6 L H
BI7 L H
) Factory settings for devices with power supply voltages of 24 VDC to 125 VDC

2) Factory setti

Q>®

\ ces with power supply voltages of 220 / 250 VDC and 115/230 VAC

S
&

6MD63 Manual

C53000-G1840-C101-7



3.1 Mounting and Connections

Input/Output Board  The layout of the printed circuit board for the input/output board B—I1/O-1 is illustrated

B-1/0-1 in the following figure. O

¥e Yl
e==n]
09X

ﬁ

fl

2 788 B he (b .
O
N

@
[ X x
5A 1A w2
<2 T
X73AD2 BT
X72AD1 [E
—————————

X71 ADOGIZ
H oL

T3 T4 I:

’\:J ﬁ

] ]
5A 1A 5A 1A

Ol

%
ﬂur

L L

€9X
79X

Figure Input/output board B—1/O-1 with representation of the jumper settings required
for the board configuration

X60 to X63 must all be set to the same nominal current, i.e. one jumper (X61 to X63)
for each input transformer of the phase currents and additionally the common jumper
X60. The jumper X64 determines the nominal current for the input Iy and may thus
have a setting that deviates from that of the phase currents.

@e set nominal currents of the current input transformers and the selected operating
% voltage of binary inputs BI21 to BI24 according to Table 3-7 are checked. The jumpers

L 4
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3 Mounting and Commissioning

Pickup Voltages of Table 3-7 Jumper settings for the pickup voltages of the binary inputs BI21 to BI24 on

Bl21 to Bl24 the input/output board B-1/0-1
Binary Inputs Jumper 19 VDC Pickup " 88 VDC Pickup 2
Bl21 xX21 L H
BI22 X22 L H
BI23 X23 L H
Bl24 X24 L H
&

) Factory settings for devices with power supply voltages of 24 VDC to,125
2) Factory settings for devices with power supply voltages of 220 / 250 an /230 VAC

BusAddress Jumpers X71, X72 and X73 on the B-1/O-1 board serve to setap 't s address. The
jumpers must not be changed. Table 3-8 shows the facto@s for the jumpers.
Table 3-8 Jumper settings input/output board B-1/O-1
Jumper Housi 11, and '/,
X71
X72 H
X73 L

N
S
R
.Q(b
<
O
&

L 4
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3.1 Mounting and Connections

Input/Output Board  The layout of the PCB for the input/output module B—1/0-2 is illustrated in figure

B-1/0-2 O

lz¢
€21

lz¢
1)

€2l

2l

12¢

LeXEEm QZX%%I COXEE | OXEEm

€2l

f\

N4

£7

| EX MEEE 0CX (MEEA60X  [(REEA8CX (REEA 90X (R o X MEEATeX

i

T

LIX ZLX €LX
CRE
€ € €

for the board configuration

Ib&& Input/output board B-1/0-2 with representation of the jumper settings required

@ selected pickup voltages of the binary inputs BI8 through BI20, and BI25 through
37, are checked in accordance with Table 3-9.
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3 Mounting and Commissioning

Control voltages of  Table 3-9 Jumper settings for pickup voltages of the binary inputs BI8 to BI20 and BI25

Binary Inputs BI8 to to BI37 on the input/output board B—I/O-2

BI20, BI25 to BI37 Binary Input Jumper |19 VDC Pickup |88 VDC Pickup
BIS BI25 X 12 23
BI9 BI26 X 12 23
BI10 BI27 X 12 23
BI1 BI28 X24 12 23 ,
BI12 BI29 X25 12 23
BI13 BI30 X26 12 3
B4 BI31 X27
BI15 BI32 X28
BI16 BI33 X29
BI7 BI34 X30
BI18 BI35 X31
BI19 BI36 X32
BI20 BI37 X33

) Factory settings for devices with power supply

BusAddress Jumpers X71, X72 and X73 on the B-1/@- serve to set up the bus address. The

Table 3-10 Jumper settings input/o

Jumper Housing : Housing size 1/,
Mounting location 33 | Mounting location 5
X71 1-2 1-2
X72 2-3 1-2
X73 2-3 2-3
L 4 \
L 4
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3.1 Mounting and Connections

3.1.2.4 Interface Modules

Exchanging Inter- The interface modules are located on the processor printed circuit boards B-
faceModules (No.1 in Figure 3-1 and 3-2) of the devices 6MD63. The following figure s S
printed circuit board and the arrangement of the modules.

9

O

1

]
K Mounting Location
@ (Rear Side of Housing)
Service iNZ

L | Port C
XS,
—
— &\
[ \stem interface Port B
(-
L
Figure 3-7 Pfocessor printed circuit board B-CPU with interface modules
4
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3 Mounting and Commissioning

RS232 Interface

96

Please note the following:

* Only interface modules of devices with flush-mounting case as well as of mounting
devices with detached operator panel or without operator panel can be exchanged.
Interface modules of devices in surface mounting housings with two-tier termipals
must be exchanged in our manufacturing centre.

» Use only interface modules that can be ordered in our facilities via the order key
(see also Appendix, Section A.1).

* You may have to ensure the termination of the interfaces featuring bus capability
according to margin heading “Termination”.

Table 3-11 Exchangeable interface modules
Interface Mounting location / inter- Exchange module
face
RS232
RS 485
FO 820 nm

PROFIBUS FMS RS485
PROFIBUS FMS Double ring
PROFIBUS FMS Single ring
System Interface B PROFIBUS DP RS485
PROFIBUS DP Double ring
Modbus RS 485

Modbus 820 nm

DNP 3.0 RS 485

DNP 3.0 820 nm

IEC 61850, Ethernet electrical

DIGSI® /Modem Inter- RS232
face/RTD-box C RS 485
FO 820 nm

The order numbers of the exchange modules can be found in the Appendix in Section
A.1, Accessories.

Interface RE232ycan be modified to interface RS485 and vice versa, according to
Figure 3-9;

Figure 8-7 shows the printed circuit board B—-CPU and the interface modules.

Figurg’348 shows the location of the jumpers of interface RS232 on the interface
module:

Surface-mounted devices with fiber optics connection have their fiber optics module
fittéd in the console housing. The fiber optics module is controlled via a RS232 inter-
face module at the associated CPU interface slot. For this application type the jumpers
X12 and X13 on the RS232 module are plugged in position 2-3.

6MD63 Manual
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3.1 Mounting and Connections

@
X
4
2
3
CI=1X12
Terminating Resistors 123
Jumper ) 1[a]—
Disconnected %H;
X3 1-27%) CI=1 X10
X4 1-2 %) 123
*) Default Setting
Figure 3-8 Location of the jumpers for configuration of RS23,

Terminating resistors are not required. They are disco ted.

Jumper X11 enables the CTS feature (Clear t nd - flow control), which is impor-
tant for modem communication. @

Table 3-12 Jumper setting for CTS (C ) on the interface board

Jumper /CTS from interface /CTS controlled by /RTS

X11 1-2 2-31

) Default Setting K

Jumper setting 2- : ﬁon to the modem is usually established with star
coupler or fiber-op & erter. Therefore the modem control signals according to

RS232 standard 660

the connection to PROTEC® 4 devices is always operated in the half-duplex

mode. Please use ction cable with order number 7XV5100-4.

0 are not available. Modem signals are not required since
Jumper set@ equally required when using the RTD boxes in half-duplex oper-

ation. S

a ted optionally. We recommend to use a standard RS232 modem connec-
0) (converter 9-pin to 25-pin).

e
\ For a direct connection to DIGSI ® with interface RS232, jumper X11 must be plugged
in position 2-3.

Jump Ng 1-2: This setting makes the modem signals available, i. e. for a direct
R nnection between the SIPROTEC® 4 device and the modem. This setting
c e

ion'c

S .
6MD63 Manual 97
C53000-G1840-C101-7



3 Mounting and Commissioning

RS485 Interface

Interface RS485 can be modified to interface RS232 and vice versa (see Figures 3-8
and 3-9).
The following figure shows the location of the jumpers of interface RS485 on the inteO

face module. < : ,
123
2 X3[T=] L
1H X6[ET]
2 X7[=]
3 X4 = E
X2 X50@ —]
Terminating Resistors 123 12
Jumper - 1e] —
Connected Disconnected % = —
X3 2-3 1-2%) =1 X10
X4 2-3 1-2%) 123 1 —
*) Default Setting .
o dH
C53207-
A324-B180
Figure 3-9 Position of terminating resistors and th umpers for configuration of the

RS485 interface

PROFIBUS
(FMS/DP)
DNP3.0/Modbus
C53207-A322- 2[3[4
B100 |O0jO0|CT|
B101 0[O0
N I =
inati i 321 —
Jumper Terminating R§S|stors a
Connected Disconnected o —
X3 1-2 2-3%) P —
X4 1-2 2-3%) L 4 a2l | T/
*) Default Setting \ L
S\\ =

Figure 3-10
DP), DNP 3.0 bus interfaces.

Position of the@@mrs for the configuration of the terminating resistors at the Profibus (FMS and

IEC 61850 Ethernet 4 Theg interface module does not feature any jumpers. Its use does not require any hard-

(EN 100) re adaptations.

Termination S For bus-capable interfaces a termination is necessary at the bus for each last device,
i.e. termination resistors must be connected.
The terminating resistors are located on the RS485 or PROFIBUS (FMS/DP) and
DNP3.0 and Modbus interface module that is mounted to the processor module B—
CPU (No. 1 in Figure 3-1 and 3-2).
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3.1 Mounting and Connections

3.1.2.5 Reassembly

6MD63 Manual
C53000-G1840-C101-7

With default setting, jumpers are plugged in such a way that terminating resistors are
disconnected. For the configuration of the terminating resistors both jumpers have. to
be plugged in the same way.

The terminating resistors can also be connected externally (e.g. to the terminal block).
In this case, the terminating resistors located on the RS485 or PROFIBUS)interface
module must be switched off.

AA

B/B’

Figure 3-11 Termination of the RS485 interface (external)

To reassemble the device, proceedias follows:

» Carefully insert the boards intg'the case. The mounting locations are shown in
Figures 3-1 and 3-2. For the,modehof the device designed for surface mounting,
use the metal lever to insert theyprocessor board B-CPU. The installation is easier
with the lever.

« First plug the plug gonhectorssof the ribbon cable into the input/output boards B-1/0O
and then onto the processor board B-CPU. Do not bend any connector pins! Do not
use force!

* Insert the plug connector of the ribbon cable between the processor board CPU and
the front cover inte,the socket of the front cover. This action does not apply to the
device version with detached operator panel. Instead the plug connector of the
ribbon cable cennected to a 68-pole plug connector on the rear side of the device
mustbe plugged into the plug connector of the processor circuit board B-CPU. The
7-pole X46 connector belonging to the ribbon cable must be plugged behind the D-
subminiature female connector. The plugging position is not relevant in this context
asithe connection is protected against polarity reversal.

of Press the latches of the plug connectors together.
» “Replace the front cover and secure to the housing with the screws.
* {Mount the covers.

#" Re-fasten the interfaces on the rear of the device housing. This activity is not nec-
essary if the device is designed for surface mounting.
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3 Mounting and Commissioning

313

3.1.31

Installation

Panel Flush Mounting O

L 4

Depending on the version, the device housing can be '/, or '/,. For the '/, housp
size (Figure 3-12), there are 4 covers and 4 holes. For the '/, housing size (Figure 3-
13) there are 6 covers and 6 holes. e

2

 Remove the 4 covers at the corners of the front cover, for size '/, t covers
located centrally at the top and bottom also have to be removed, T respec-
tively 6 slots in the mounting flange are revealed and can be a S

* Insert the device into the panel cut-out and fasten it with fou
mensions refer to Section 4.6.

* Mount the four or six covers.
» Connect the ground on the rear plate of the device to th ctive ground of the

panel. Using at least one M4 screw. The cross-se@ea of the ground wire

ews. For di-

must be equal to the cross-sectional area of any ot ontrol conductor connected
to the device. The cross-section of the ground be at least 2.5 mm 2.

» Connections are realized via the plug ter! Is w terminals on the rear side
of the device in accordance to the circuit dia en using forked lugs for direct
connections or screw terminal, the s before having inserted the lugs and
wires, must be tightened in such a screw heads are even with the ter-
minal block. A ring lug must be cent connection chamber, in such a way

. Section /1/ has pertinent information

Elongated Holes

CRCRCRCRCRCRCNCONCNCRCNCRCNC)

Figure 3-12 Panel flush mounting of a 6MD63 (housing size /,)
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3.1 Mounting and Connections

Elongated Holes

] O

SIPROTEC

@®RWN @ ERROR O
+
X 3
). B .
21 kv 100'0_A< . %

!

Fault Location With F4

. (CRCONCNCNCNCNCENCNCONCRCRCNCNC) E

Figure 3-13  Panel flush mounting of a 6MD63 (housing size '/,)
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3 Mounting and Commissioning

3.1.3.2 Rack Mounting and Cubicle Mounting

To install the device in a frame or cubicle, two mounting brackets are required. The
ordering codes are stated in the Appendix, Section A.1. 0
1

For the '/, housing size (Figure 3-14) there are 4 covers and 4 holes. For the '/
housing size (Figure 3-15) there are 6 covers and 6 holes.

» Loosely screw the two mounting brackets in the rack or cubicle with four screws.

« Remove the 4 covers at the corners of the front cover, for size '/, the 2 coveg
located centrally at the top and bottom also have to be removed. Thus 4 respec-
tively 6 elongated holes in the mounting flange are revealed a ccessed.

» Fasten the device to the mounting brackets with four or six s S.

» Mount the four or six covers.

» Tighten the mounting brackets to the rack or cubicle using€i rews.

» Connect the ground on the rear plate of the device to t rotective ground of the

panel. Using at least one M4 screw. The cross-secti rea of the ground wire
must be equal to the cross-sectional area of any other, control conductor connected
to the device. The cross-section of the ground be at least 2.5 mm 2.

» Connections are realized via the plug ter! I:@w terminals on the rear side
of the device in accordance to the circuit di . When using forked lugs for direct
connections or screw terminal, the sc before having inserted the lugs and

wires, must be tightened in such a wa screw heads are even with the ter-
minal block. A ring lug must be cent connection chamber, in such a way

that the screw thread fits in the hole,6f th . The SIPROTEC® System Description
/1/ has pertinent information regarding,wire size, lugs, bending radii, etc.

Mounting Bracket
] | L]

O -

U

... SPROTEC |
Nk
S L

[]
e

[CRCNCNCONCNCNG)

L 4

21 kv 1000 A

X
«

!

Fault Location With F4

[
¢ B J O
O I 5 6 )
EJ Mounting Bracket E
Figure 3-14 Installing a 6BMD63 in a rack or cubicle (housing size /)
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3.1 Mounting and Connections

T Mounting Bracket

SIPROTEC|| ()

!

Y
)

Fault Location With F4

—

[] |
Mounting Bracket

Figure 3-15 Installing a 6MDG63 in a rack or cubicle (h%& 19)
3.1.3.3 Panel Surface Mounting Q

ng of the device proceed as follows:

For panel surface i
* Secure the the panel with four screws. For dimensions refer to Section

4.6.
Confi t@und of the device to the protective ground of the panel. The cross-
secti rea of the ground wire must be equal to the cross-sectional area of any
%t | conductor connected to the device. The cross-section of the ground
be at least 2.5 mm 2.

to the grounding surface on the side. Use at least one M4 screw for the device

t
m
@ t solid, low-impedance operational grounding (cross-sectional area = 2.5

%

6MD63 Manual
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round.
» 4Connections according to the circuit diagram via screw terminals, connections for

optical fibres and electrical communication modules via the inclined housings. The
SIPROTEC® System Description /1/ has pertinent information regarding wire size,
lugs, bending radii, etc.
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3 Mounting and Commissioning

3.1.3.4 Mounting with Detached Operator Panel

f Caution!
Be careful when removing or plugging the connector between device and de-
tached operator panel

Non-observance of the following measure can result in property damage. Without the
cable the device is not ready for operation!

Do never pull or plug the connector between the device and the detached gperator
panel during operation while the device is alive!

For mounting the device proceed as follows:

Fasten device of housing size '/, with 6 screws and detige of housing size '/, with
10 screws. For dimensions refer to Section 4.6.

Connect the ground on the rear plate of the deviceto,the protective ground of the
panel. Using at least one M4 screw. The cross-géctional area of the ground wire
must be equal to the cross-sectional area of any,other €ontrol conductor connected
to the device. The cross-section of the groundywiresmust be at least 2.5 mm 2.

Connections are realized via the plug terminals or'screw terminals on the rear side
of the device according to the circuit diagtam."When using forked lugs for direct con-
nections or screw terminal, the screws;befare having inserted the lugs and wires,
must be tightened in such a way that the's€rew heads are even with the terminal
block. A ring lug must be centered inthe connection chamber, in such a way that
the screw thread fits in the holefof the,lug. The SIPROTEC® System Description /1/
has pertinent informationsegarding wire size, lugs, bending radii, etc.

For mounting the operator,panel please observe the following:

104

Remove the 4 covers'on thelgorners of the front plate. This exposes the 4 elongated
holes in the mountingsbracket.

Insert the operator [papeliinto the panel cut-out and fasten with four screws. For di-
mensions refer torSection 4.6.

Replace the 4 cevers.

Connect the*graund on the rear plate of the operator control element to the protec-
tive greundief the'panel using at least one M4 screw. The cross-sectional area of
the ground wire must be equal to the cross-sectional area of any other control con-
ductaf connected to the device. The cross-section of the ground wire must be at
least2.5 mm 2.

€Connect the operator panel to the device. Furthermore, plug the 68-pin connector

offthe/cable belonging to the operator panel into the corresponding connection at
the rear side of the device (see SIPROTEC® System Description /1/).

6MD63 Manual
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3.1 Mounting and Connections

3.1.3.5 Mounting without Operator Panel

6MD63 Manual
C53000-G1840-C101-7

For mounting the device proceed as follows:

- Fasten device of housing size '/, with 6 screws and device of housing size '/fwith
10 screws. For dimensions refer to Section 4.6.

» Connect the ground on the rear plate of the device to the protective ground of the
panel. Using at least one M4 screw. The cross-sectional area of the ground wire
must be equal to the cross-sectional area of any other control conductoficonnected
to the device. The cross-section of the ground wire must be atiteast 2.5 mm 2.

» Connections are realized via the plug terminals or screwaterminals'on the rear side
of the device in accordance to the circuit diagram. When using forked lugs for direct
connections or screw terminal, the screws, before havinginserted the lugs and
wires, must be tightened in such a way that the screw'thgads are even with the ter-
minal block. A ring lug must be centered in the conneetion®chamber, in such a way
that the screw thread fits in the hole of the lug. The®SIPROTEC® System Description
provides information on wire size, lugs, bendingtadii;*étc. which must be observed.

Caution!
Be careful when pulling or plugging thetdongle cable

Non—observance of the following meastres\can result in minor personal injury or prop-
erty damage:

Never pull or plug the dongle cable while the device is alive! Without the cable the
device is not ready for operatien!

The connector of the dongle ¢able at the device must always be plugged during oper-
ation!

For mounting the D-subminiature connector of the dongle cable please observe
the following:

» Plug the 95pin connector of the dongle cable with the connecting parts into the
control panel ar the cubicle door according to the following figure. For dimensions
of the panel flush or cubicle door cutout see Section 4.6.

» Plugthe 68spin connector of the cable into the corresponding connection at the rear
side ofithe device.
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Figure 3-16 Plugging the subminiature ec f the dongle cable into the control panel
or cabinet door (example housi ze /)
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3.2 Checking Connections

3.2 Checking Connections

3.21 Checking Data Connections of Serial Interfaces

Pin assignments

Operator Interface

Service Interface

System Interface

6MD63 Manual
C53000-G1840-C101-7

The following tables illustrate the pin assignments of the various serial device interfac-
es and of the time synchronization interface. The position of the connections can be
seen in the following figure.

5 ~ o) 5 © 5
9—_ ~ —9 [—9

o8 30 33

(o] o} O

02 o0 00
6 — R0 —6 —6
110 o 1 o
Operating Interface Time Synchronization and

- Front Side ] Service Interface - Rear Side
Serial System (Panel Flush Mounting)

Interfaces - Reat,Side

Figure 3-17 9-pin D-subminiature female,connectors

RJ45

ETHERNET

[[]]

SN W O

RJ45

ETHERNET

Figure 3218 “\, Ethernet connection

Whenythe fecommended communication cable is used, correct connection between
th€'SIPROTEC® 4 device and the PC is automatically ensured. See the Appendix for
an ordering description of the cable.

Check the data connection if the service (port C) is used to communicate with the
device via fix wiring or a modem. If the service port is used as input for one or two RTD-
boxes, verify the interconnection according to one of the connection examples given
in the Appendix A.3.

For versions equipped with a serial interface to a control center, the user must check
the data connection. The visual check of the assignment of the transmission and re-
ception channels is of particular importance. With RS232 and fibre optic interfaces,
each connection is dedicated to one transmission direction. Therefore the output of
one device must be connected to the input of the other device and vice versa.
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3 Mounting and Commissioning

With data cables, the connections are designated according to DIN 66020 and ISO
2110:

» TxD = Data Transmit

* RxD = Data Receive

- RTS= Request to Send

« CTS = Clear to Send

* GND = Signal/Chassis Ground

The cable shield is to be grounded at both ends. For extremely EMCsenvironments,
the GND may be connected via a separate individually shielded Wwire‘pair tg/ improve

immunity to interference. The following table list the assignments ofthe D-subminia-
ture connector for the various serial interfaces.

Table 3-13 Assignments of the connectors to the various interfaces

Pin No.

RS232

RS485 PROFIBUS FMS Slave,

RS485

Modbus RS$485 Ethernet

EN 100

PROFIBUS DP Slave, RS485 DNP3.0)RS485

Shield (with shield ends electrically connected) Tx+

RxD

— — — Tx—

TxD

A/A (RxD/TxD-N) B/B’ (RxD/TxD-P) A Rx+

- CNTR-A (TTL) RTS (TTL level) —

GND

CIC' (GND) C/C' (GND) GND1 —

- +5 V (max. load with 100 mA) VCCA1 Rx—

RTS

-1

CTS

B/B’ (RxD/TxD-P) AIA (RxD/TxD-N) B —

Ol N B[ W| N =

not available

Termination
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) Pin 7 also carries the RTSsignaliwith RS232 level when operated as RS485 interface. Pin 7
must therefore not be gonnected!

The RS485 interfaces are capable of half-duplex service with the signals A/A’ and B/B’
with a common‘eference potential C/C’ (GND). Verify that only the last device on the
bus has the terminating resistors connected, and that the other devices on the bus do
not. The jumpers,for the terminating resistors are on the interface module RS485
(Figure 3=9) onon the Profibus module RS485 (Figure 3-10). It is also possible that the
terminating resistors are arranged externally, e.g. on the connection module (Figure
3-11).In‘thiscase, the terminating resistors located on the module must be discon-
nected.

IfitheBUs is extended, make sure again that only the last device on the bus has the
terminating resistors switched-in, and that all other devices on the bus do not.
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3.2 Checking Connections

Time Synchroniza- It is optionally possible to process 5 V-, 12 V- or 24 V- time synchronization signals,
tion Interface provided that they are carried to the inputs named in the following table.
Table 3-14 D-SUB socket assignment of the time synchronization interface
Pin No. Description Signal Meaning
1 P24 _TSIG Input 24 V
2 P5_TSIG Input 5 V
3 M_TSIG Return Line
4 - -1
5 SHIELD Shield Petential
6 — —
7 P12_TSIG Input 12 V
8 P_TSYNC " fnput24 v "
9 SHIELD Shield Potential

) assigned, but not used

Optical Fibers

WARNING!
A Laser injection!

Do not look directlyfinto the fiber-optic elements!

Signals transmittédyvia‘eptical fibers are unaffected by interference. The fibers guar-
antee electricaliisglation between the connections. Transmit and receive connections
are represented bygsymbols.

The character.idle state for the optical fiber interface is “Light off”. If the character idle
state isfto be,changed, use the operating program DIGSI, as described in the
SIRROTEC® 4 System Description.

RTD-box (Resis- If one‘or two 7XV566 temperature meters are connected, check their connections to
tance Temperature theaport (port C).
Detector)

Verify also the termination: The terminating resistors must be connected to 6MD63
(see Section 3.2, "Termination").

For information on the 7XV566 refer to the instruction manual of 7XV566. Check the
transmission settings at the temperature meter. Besides the baudrate and the parity
observe also the bus number.
For connection of RTD-box(es) proceed as follows:
» For connection of 1 RTD-box 7XV566:

Bus number = 0 (to be set at 7XV566).
» For connection of 2 RTD-boxes 7XV566:

Bus number = 1 for the 1st RTD-box (to be set at 7XV566 for RTD 1 to 6), bus
number = 2 for the 2nd RTD-box (to be set at 7XV566 for RTD 7 to 12).
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3.2.2 Checking Power Plant Connections

A

110

Before the device is energized for the first time, it should be in the final operating en-
vironment for at least 2 hours to equalize the temperature, to avoid humidity and€6n-
densation. Connections are checked with the device at its final location. The plant
must first be switched off and grounded.

WARNING!

Warning of dangerous voltages

Non-observance of the following measures can result in death, [personal injury or sub-
stantial property damage.

Therefore, only qualified people who are familiar with and‘adhere*o the safety proce-
dures and precautionary measures should perform theghspection steps.

Caution!
Be careful when operating the device'on‘asbattery charger without a battery

Non-observance of the following measure,caniead to unusually high voltages and
consequently, the destruction of the device.

Do not operate the device on a battety, charger without a connected battery. (Limit
values can be found in the Technical'Data).

Before the device is enérgized.for the first time, the device should be in the final oper-
ating environment for at least.2 hours to equalize the temperature, to minimize humid-
ity and avoid condensations;, Connections are checked with the device at its final loca-
tion. The plant must first'be switched off and grounded.

Proceed as follows in ofder to check the system connections:

» Protective switches*for the power supply and the measured voltages must be
opened.

» Check the,continuity of all current and voltage transformer connections against the
systeM and‘€onnection diagrams:

— Arethe/current transformers grounded properly?

& Arefthe polarities of the current transformers the same?

~ Is'the phase relationship of the current transformers correct?
- Are the voltage transformers grounded properly?

— Avre the polarities of the voltage transformers correct?

— Is the phase relationship of the voltage transformers correct?
— Is the polarity for current input IN correct (if used)?

— Is the polarity for voltage input VN correct (if used for broken delta winding)?
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3.2 Checking Connections
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The short-circuit feature of the current circuits of the device are to be checked. This
may be performed with an ohmmeter or other test equipment for checking continu®

ity.

— Remove the front panel of the device (see also Figure 3-1 and 3-2).

— Remove the ribbon cable connected to the I/O board with the measured current
inputs (No. 2 in Figure 3-1 and 3-2). Furthermore, remove the printed circuit

board so that there is no more contact anymore with the plug-in terminal of the
housing.

— At the terminals of the device, check continuity for each pair.efterminals that re-
ceives current from the CTs.

— Firmly re-insert the board again. Carefully connect the ribbon’cable. Do not bend
any connector pins! Do not use force!

— At the terminals of the device, again check continuityyfor each pair of terminals
that receives current from the CTs.

— Attach the front panel and tighten the screws.
Connect an ammeter in the supply circuitff the pewer supply. A range of about 2.5
A to 5 A for the meter is appropriate?

Switch on m.c.b. for auxiliary voltage\(supply protection), check the voltage level
and, if applicable, the polarity offthe,voltage at the device terminals or at the con-
nection modules.

The current input should correspend,to the power input in neutral position of the
device. The measured steady state current should be insignificant. Transient move-
ment of the ammeter merely,indieates the charging current of capacitors.

Remove the voltagefrom the power supply by opening the supply circuit of the
power supply.

Disconnect the measuring test equipment; restore the normal power supply con-
nections.

Remove the yéltage from the power supply by closing the supply circuit of the power
supply.

Close the'protective switches for the voltage transformers.

Verify thatitheqvoltage phase rotation at the device terminals is correct.

Open the'protective switches for the voltage transformers and the power supply.
Check'the trip and close circuits to the power system circuit breakers.

Verify®that the control wiring to and from other devices is correct.

Check the signalling connections.

Close the protective switches.
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3.3

A

112

Commissioning

WARNING!

Warning of dangerous voltages when operating an electrical device

Non-observance of the following measures can result in death, personal injury opsub-
stantial property damage.

Only qualified people shall work on and around this device. They'mustibe thoroughly
familiar with all warnings and safety notices in this instruction manuahas well as with
the applicable safety steps, safety regulations, and precautionary measures.

The device is to be grounded to the substation ground beforéanyiether connections
are made.

Hazardous voltages can exist in the power supply andzatthe connections to current
transformers, voltage transformers, and test circuits.

Hazardous voltages can be present in the device gventafter the power supply voltage
has been removed (capacitors can still be charged)/

After removing voltage from the power supply, Waittia minimum of 10 seconds before
re-energizing the power supply. This waitialléws the initial conditions to be firmly es-
tablished before the device is re-enerdized.

The limit values given in Technical Data mustinot be exceeded, neither during testing
nor during commissioning.

When testing the device with secondary test equipment, make sure that no other mea-
surement quantities are connetted and that the TRIP command lines and possibly the
CLOSE command lines taithe Gircuit breakers are interrupted, unless otherwise spec-
ified.

DANGER!

Hazardous voltages during interruptions in secondary circuits of current trans-
formers

Non-observance of the following measure will result in death, severe personal injury
or substantial property damage.

Shertécireuit the current transformer secondary circuits before current connections to
the device are opened.

F6or the commissioning switching operations have to be carried out. A prerequisite for
the prescribed tests is that these switching operations can be executed without
danger. They are accordingly not meant for operational checks.
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3.3 Commissioning

WARNING!

Warning of dangers evolving from improper primary tests

Non-observance of the following measures can result in death, personal injury ok sub-
stantial property damage.

Primary test may only be carried out by qualified personnel, who are familiar with the
commissioning of protection systems, the operation of the plant and the safety rules
and regulations (switching, earthing, etc.).

3.3.1 Test Mode and Transmission Block

If the device is connected to a central or main computersystem via the SCADA inter-
face, then the information that is transmitted can,be influenced. This is only possible

with some of the protocols available (see Table,“Pratocol-dependent functions” in the
Appendix A.6).

If Test mode is set ON, then a message Sent By a SIPROTEC® device to the main
system has an additional test bit. Jhis bit‘allows the message to be recognized as re-
sulting from testing and not an actualfault'or power system event. Furthermore it can
be determined by activating the Transmission block that no annunciation at all are
transmitted via the system interface dufing test mode.

The SIPROTEC® System Dg8eription /1/ describes how to activate and deactivate test
mode and blocked data transmission. Note that when DIGSI® is being used, the
program must be in the Onlinesoperating mode for the test features to be used.

3.3.2 Testing System Ports

Prefacing Remarks

A\
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If the deviceg features a system interface and uses it to communicate with the control
center,the DIGSI'device operation can be used to test if messages are transmitted
correctly. This test option should however definitely not be used while the device is in
sefviceen a live system.

DANGER!

Danger evolving from operating the equipment (e.g. circuit breakers, discon-
nectors) by means of the test function

Non-observance of the following measure will result in death, severe personal injury
or substantial property damage.

Equipment used to allow switching such as circuit breakers or disconnectors is to be
checked only during commissioning. Do not under any circumstances check them by
means of the testing mode during “real” operation performing transmission and recep-
tion of messages via the system interface.

113



3 Mounting and Commissioning

Structure of the
Test Dialog Box

Changing the
Operating State

114

Note

After termination of the test mode, the device will reboot. Thereby, all annunciation
buffers are erased. If required, these buffers should be extracted with DIGSI® priomto
the test.

The interface test is carried out Online using DIGSI®:

* Open the Online directory by double-clicking; the operating functions for the device
appear.

» Click on Test; the function selection appears in the right half of the screén.

» Double-click in the list view on Generate Indications. The diglogibox*Generate In-
dications opens (see the following figure).

In the column Indication the display texts of all annunciations are displayed which
were allocated to the system interface in the matrix. In the'éelumn Status Scheduled
the user has to define the value for the messages to beytested. Depending on annun-
ciation type, several input fields are offered (e.g. “@nnuneiation coming”/ “an-
nunciation going”). By clicking on one @f the)iélds you can select the desired
value from the pull-down menu.

Generate indications

Attenton:
Depending on the masking output relals may be activated.
Indications wil be sentwvia system interfoce.

All messages masked to the systermn interface;

Indication Acion =
>Time Synch Send
»Feset LED Send
Desice DK Send
Froctive Send
Reset Device Send
Initial Start Send
Rezet LED Send
Ewent Lost Send
Flag Lost 0N Send
Chatter O o Send
Errar Sum Alarm (a]§] Send
Alam Sum Eve ON Send
ON Send
(wli] Send

(813} Sand ll

Help |

System interface test with dialog box: Generate annunciations — example

Figure 3-19

By clicking one of the buttons in the column Action you will be asked for the password
no. 6 (for hardware test menus). After correct entry of the password, individual annun-
ciations can be initiated. To do so, click on the button Send on the corresponding line.
The corresponding annunciation is issued and can be read out either from the event
log of the SIPROTEC® 4 device or from the substation control system.

As long as the window is open, further tests can be performed.

6MD63 Manual
C53000-G1840-C101-7



3.3 Commissioning

Test in Message
Direction

Exiting the Test
Mode

Test in Command
Direction

For all information that is transmitted to the central station test in Status Scheduled
the desired options in the list which appears:

» Make sure that each checking process is carried out carefully without causing any
danger (see above and refer to DANGER!)

» Click on Send in the function to be tested and check whether the transmitted infor-
mation reaches the central station and shows the desired reaction. Data which are
normally linked via binary inputs (first character “>”) are likewise indicated to the
central power system with this procedure. The function of the binary inputs itself is
tested separately.

To end the System Interface Test, click on Close. The device isybriefly out of service
while the start-up routine is executed. The dialogue box ¢loses.

The information transmitted in command direction must besindicated by the central
station. Check whether the reaction is correct.

3.3.3 Checking the Status of Binary Inputs and, ,Outputs

Prefacing Remarks

A\
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The binary inputs, outputs, and LEDs,of a\SIPROTEC® 4 device can be individually
and precisely controlled in DIGSI®, This feature is used, for example, to verify control
wiring from the device to plant equipmenti{operational checks), during commissioning.
This test option should however definitely “not” be used while the device is in service
on a live system.

DANGER!

Danger evolving.from, operating the equipment (e.g. circuit breakers, discon-
nectors) by means‘of the test function

Non-observafte ofithe following measure will result in death, severe personal injury
or substantial property damage.

Equipmentiused to allow switching such as circuit breakers or disconnectors is to be
checkedyonly during commissioning. Do not under any circumstances check them by
means,of the testing mode during “real” operation performing transmission and recep-
tion ofymessages via the system interface.

Note

After termination of the hardware test, the device will reboot. Thereby, all annunciation
buffers are erased. If required, these buffers should be extracted with DIGSI® prior to
the test.
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Structure of the
Test Dialogue Box

Changing the
Operating State

116

The hardware test can be done using DIGSI® in the online operating mode:

* Open the Online directory by double-clicking; the operating functions for the device
appear.

» Click on Test; the function selection appears in the right half of the screen.

» Double-click in the list view on Hardware Test. The dialog box of the same name
opens (see the following figure).

The dialog box is classified into three groups: Bl for binary inputs, BO fogoutput relays
and LED for light-emitting diodes. On the left of each of these groups i§ apf@@¢cordingly
labelled button. By double-clicking a button, information regarding'the associated
group can be shown or hidden.

In the column Actual the present (physical) state of the hardware/component is dis-
played. Indication is made by symbols. The physical scheduled,states of the binary
inputs and outputs are indicated by an open or closed switeh symbol, the LEDs by a
dark or illuminated LED symbol.

The opposite state of each element is displayed in the column Scheduled. The display
is made in plain text.

The right-most column indicates the commands,or messages that are configured
(masked) to the hardware components.

Hardware Test

Bl.BO and LED:
Mo,
Bl1
Bl 2 i ResetLED
Bl 3 >Light on
Bl4 »h2-+;52Breaker
Bla »h2-5;52Breakar
Bl BlIG Disc. Swit.
BI7 (=1 D= Swit. e
Bl 21 Lo Grnd St
Bl 22 High  |GndSwit.
QEi 23 - High [>CH reach:>CH w
il High  |#*DoorClose 0o
EL1 - O Relay TRIF:52Bre
2 e arl 749 ClozeR2Break
1 0N 79 ClosehiBreak
- Cil GndSwit. _l;l
»
Updlate
Help |

Figure 3-20 Test of the Binary Inputs and Outputs — Example

To change the operating state of a hardware component, click on the associated
button in the Scheduled column.

Password No. 6 (if activated during configuration) will be requested before the first
hardware modification is allowed. After entry of the correct password a condition
change will be executed. Further condition changes remain possible while the dialog
box is open.
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Test of the Binary
Outputs

Test of the Binary
Inputs

Test of the LEDs

Updating the
Display
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Each individual output relay can be energized allowing a check of the wiring between
the output relay of the 6MD63 and the system, without having to generate the
message that is assigned to the relay. As soon as the first change of state forany of
the output relays is initiated, all output relays are separated from the internal,device
functions, and can only be operated by the hardware test function. This meansfthat
e.g. a TRIP command coming from a control command from the operator panel'to an
output relay cannot be executed.

Proceed as follows in order to check the output relay :

» Ensure that the switching of the output relay can be executed'without danger (see
above under DANGER!).

» Each output relay must be tested via the corresponding_Scheduled-cell in the
dialog box.

» Finish the testing (see margin title below “Exiting the,Procedure”), so that during
further testings no unwanted switchings are initiated.

To test the wiring between the plant and the binary inputs of the 6MD63 the condition
in the system which initiates the binary inpuymust'be generated and the response of
the device checked.

To do so, the dialog box Hardware Test,must'be opened again to view the physical
state of the binary inputs. The password is not yet required.

Proceed as follows in order to cheek the binary inputs:
» Each state in the plant which@ausesya binary input to pick up must be generated.

» The response of the device must be checked in the Actual column of the dialog
box. To do this, the dialog boxymust be updated. The options may be found below
under the margin heading fUpdating the Display”.

* Finish the testing'(see/margin heading below “Exiting the Procedure”).

If, however, the effect ofya binary input must be checked without carrying out any
switching in the plant,iiis possible to trigger individual binary inputs with the hardware
test function. As'sqofmas the first state change of any binary input is triggered and the
password no.6°has been entered, all binary inputs are separated from the plant and
can only be activated via the hardware test function.

The LEDs may be tested in a similar manner to the other input/output components. As
soon.as the first state change of any LED has been triggered, all LEDs are separated
from theyifiternal device functionality and can only be controlled via the hardware test
function. This implies that no LED can be switched on anymore by e.g. a device func-
tiomor operation of the LED reset key.

During the opening of the dialog box Hardware Test the operating states of the hard-
ware components which are current at this time are read in and displayed.
An update occurs:

» for each hardware component, if a command to change the condition is successfully
performed,

« for all hardware components if the Update button is clicked,

+ for all hardware components with cyclical updating (cycle time is 20 seconds) if the
Automatic Update (20sec) field is marked.
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Exiting the Test

Mode

To end the hardware test, click on Close. The dialog box closes. The device becomes
unavailable for a brief start-up period immediately after this. Then all hardware com-
ponents are returned to the operating conditions determined by the plant settings.

3.3.4 Testing User-Defined Functions

CFC Logic

The device has a vast capability for allowing functions to be defined by the user, es-
pecially with the CFC logic. Any special function or logic added to the/deviee must be
checked.

Naturally, general test procedures cannot be given. Rather, the géffiguration of these
user-defined functions and the necessary associated conditions must*be known and
verified. Possible interlocking conditions of switching devices(eircuitdbreakers, discon-
nectors, ground switch) are of particular importance. Theyymustibe considered and
tested.

3.3.5 Current, Voltage, and Phase Rotation Testing

=10 % of Load
Current

Values

PhaseRotation
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The connections of the current and volta@estransformers are tested using primary
quantities. Secondary load current of afleasty0 % of the nominal current of the device
is necessary. The line is energized andwill remain in this state during the measure-
ments.

With proper connections of the mgasuring’circuits, none of the measured-values su-
pervision elements in the device should pick up. If an element detects a problem, the
causes which provoked it may be viewed in the Event Log.

If current or voltage summation errors occur, check the matching factors.

Messages from the symmetfy, monitoring could occur because there actually are
asymmetrical conditiofis in‘the network. If these asymmetrical conditions are normal
service conditions, the gorresponding monitoring functions should be made less sen-
sitive.

Currents andyoltages can be seen in the display field at the front of the device or the
operator interface,via a PC. They can be compared to the quantities measured by an
independent saurce, as primary and secondary quantities.

If the measured values are not plausible, the connection must be checked and correct-
ed afterthe line has been isolated and the current transformer circuits have been
shartcircuited. The measurements must then be repeated.

The, phase rotation must correspond to the configured phase rotation, in general a
clockwise phase rotation. If the system has an anti-clockwise phase rotation, this must
have been considered when the power system data was set (address 209 PHASE
SEQ.). If the phase rotation is incorrect, the alarm “Fail Ph. Seq.” (171)is gen-
erated. The measured value phase allocation must be checked and corrected, if re-
quired, after the line has been isolated and current transformers have been short-cir-
cuited. The measurement must then be repeated.

6MD63 Manual
C53000-G1840-C101-7



3.3 Commissioning

Voltage Transform-
er-Protective
Switch

The VT mcb of the feeder (if used) must be opened. The measured voltages in thewgp-
erational measured values appear with a value close to zero (small measured veltag®
es are of no consequence).

Check in the spontaneous messages that the VT mcb trip was entered (méssage
“>FAIL:FEEDER VT” “ON” in the spontaneous messages). Beforehand'it has/to be
assured that the position of the VT mcb is connected to the device via a binary input.

Close the VT mcb again: The above annunciations appear under the spontaneous an-
nunciations as “OFF”, i.e. “>FAIL:FEEDER VT” “OFF”.

If one of the events does not appear, the connection and routing.ofthese signals must
be checked.

If the “ON” state and the “OFF” state are swapped, the €ontaet type (H-active or L-
active) must be checked and remedied.

Switch off the protected power line.

3.3.6 Direction Test with Load Current

=10 % of Load
Current
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The correct connection of the current and veltage transformers are tested via the pro-
tected line using the load current. £orthis‘purpose, connect the line. The load current
the line carries must be at least 0.1 *Jyon- 1he load current should be in-phase or
lagging the voltage (resistive or resistivesinductive load). The direction of the load
current must be known. If thereyis a doubt, network or ring loops should be opened.
The line remains energized duringithe test.

The direction can be derived directly from the operational measured values. Initially
the correlation of thefmeasuredfoad direction with the actual direction of load flow is
checked. In this case,thé normal situation is assumed whereby the forward direction
(measuring direction) extends from the busbar towards the line (see the following fig-
ure).

P positive, if active pawer flows into the line,
P negative [if active power flows towards the busbar,
Q positiveyif reactive power flows into the line,

Q negative, if reactive power flows toward the busbar.

P A

Positive Active Power

in the Direction of the

Line

S-Load
jQ

Negative Reactive Positive Reactive >
Power in the Direction Power in the Direction —Sl—
of the Line of the Line

Figure 3-21 Apparent Load Power
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3 Mounting and Commissioning

If power values are negative, the assignment of the direction between current trans-

former and voltage transformer set does not correspond with the direction configured
in address 201 CT Starpoint. If applicable, change the configuration of the param-
eter 201. If the power continues being incorrect, there must be an error in the trans-

former wiring (e.g. cyclical phase swap) which has to be rectified.

3.3.7 Checking the Temperature Measurement via RTD-Box

120

After the termination of the RS485 interface and the setting of they,bus,address in the
device have been verified according to Section 3.2, the measured tempefature values
and thresholds can be checked.

If temperature sensors are used with 2-phase connection youymust first determine the
line resistance for the temperature detector being short-circuitedySelect mode 6 at the
RTD-Box and enter the resistance value you have determined for the corresponding
sensor (range: 0 to 50.6 Q).

When using the preset 3-phase connection for the tempesature detectors no further
entry must be made.

For checking the measured temperature valuesthe temperature detectors are re-
placed by settable resistances (e.g. precision résistance decade) and the correct as-
signment of the resistance value and the displayed temperature for 2 or 3 temperature
values from the following table are verified.

Table 3-15 Assignment of the resistance,value and the temperature of the sensors
Temperature in | Temperature in Ni100 DIN Ni 120 DIN Pt 100 IEC 751
°F °C 43760 34760
-50 -58 74.255 89.106 80.3062819
—40 -40 79.1311726 94.9574071 84.270652
-30 -22 84.1457706 100.974925 88.2216568
-20 -4 89.2964487 107.155738 92.1598984
-10 14 94.581528 113.497834 96.085879
0 32 100 120 100
10 50 105.551528 126.661834 103.902525
20 68 111.236449 133.483738 107.7935
30 86 117.055771 140.466925 111.672925
40 104 123.011173 147.613407 115.5408
50 122 129.105 154.926 119.397125
60 140 135.40259 162.408311 123.2419
70 158 141.720613 170.064735 127.075125
80 176 148.250369 177.900442 130.8968
90 194 154.934473 185.921368 134.706925
100 212 161.7785 194.1342 138.5055
110 230 168.788637 202.546364 142.292525
120 248 175.971673 211.166007 146.068
130 266 183.334982 220.001979 149.831925
140 284 190.88651 229.063812 153.5843
150 302 198.63475 238.3617 157.325125
160 320 206.58873 247.906476 161.0544
170 338 214.757989 257.709587 164.772125
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3.3 Commissioning

Temperature in | Temperature in Ni 100 DIN Ni 120 DIN Pt 100 IEC 751
°F °C 43760 34760

180 356 223.152552 267.783063 168.4783

190 374 231.782912 278.139495 172.172925

200 392 240.66 288.792 175.856

210 410 249.79516 299.754192 179.527525

220 428 259.200121 311.040145 183.1875

230 446 268.886968 322.664362 186.835925

240 464 278.868111 334.641733 190.4728

250 482 289.15625 346.9875 194.098125

Temperature thresholds that are configured in the device\can be checked by slowly
approaching the resistance value.

3.3.8 Trip/Close Tests for the Configured Operating Devices

Control by Local
Command

A\

Control fromfa
Remote Control
Center

6MD63 Manual
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If the configured operating devices wefgynot switched sufficiently in the hardware test
already described, all configured switchingidevices must be switched on and off from
the device via the integrated controhelement."The feedback information of the circuit
breaker position injected via binary,inputsis’read out at the device and compared with
the actual breaker position. With6MD63ithis is easy to do with the control display.

The switching procedure is described in the SIPROTEC ® System Description /1/. The
switching authority must be getiin correspondence with the source of commands used.
The switching mode can be'sélected from interlocked and non-interlocked switching.
Please take note that'non:interiécked switching can be a safety hazard.

DANGER!

A test cyclessuccessfully started by the automatic reclosure function can lead
to the closing ofithe circuit breaker!

Non-obs$ervance of the following statement will result in death, severe personal injury
or isubstantial property damage.

Besfullynaware that OPEN-commands sent to the circuit breaker can result in a trip-
¢lose-trip event of the circuit breaker by an external reclosing device.

If the device is connected to a remote substation via a system interface, the corre-
sponding switching tests may also be checked from the substation. Please also take
into consideration that the switching authority is set in correspondence with the source
of commands used.
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3 Mounting and Commissioning

3.4

A\

122

Final Preparation of the Device

Firmly tighten all screws. Tighten all terminal screws, including those that are not used:

Caution!
Inadmissable tightening torques

Non—observance of the following measure can result in minor personal injury or
property damage.

The tightening torques must not be exceeded as the threads andterminal chambers
may otherwise be damaged!

The settings should be checked again, if they were changed during the tests.
Check if all power system data, control and auxiliary functions to be found with the
configuration parameters are set correctly (Section 2)."All desired functions must be
set to ON. Keep a copy of all of the in-service settingsten a PC.

Check the internal clock of the device. If necessary, set the clock or synchronize the
clock if the element is not automatically synchrenized. For assistance, refer to the
SIPROTEC® System Description /1/

The annunciation buffers are deleted under MAIN MENU — Annunciations —
Set/Reset, so that future information will only¥apply for actual events and states (see
also /1/). The counters in the switching statistics should be reset to the values that
were existing prior to the testing (§ee also SIPROTEC® System Description /1/).

The counters of the operationalmeasured values (e.g. operation counter, if available)
are reset under Main Menhu,—/Measurement — Reset.

Press the ESC key (severaltimes if necessary), to return to the default display. The
default display appearsfinythetdisplay box (e.g. the display of operational measured
values).

Clear the LEDs onfthe front panel by pressing the LED key, so that they only show real
events and states.In this context, also output relays probably memorized are reset.

Pressing the BED%ey also serves as a test for the LEDs on the front panel because

they should,alllight when the button is pushed. Any LEDs that are lit after the clearing
attempt are'displaying actual conditions.

The green “RUN” LED must be on. The red “ERROR” LED must be off.
If teSt'switches are available, then these must be in the operating position.

Lheldevice is now ready for operation.

6MD63 Manual
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Technical Data 0 4

L 4
This chapter provides the technical data of the SIPROTEC® 6 evice and its in-
dividual functions, including the limit values that under no ces may be ex-

ceeded. The electrical and functional data for the maxim unetional scope are fol-
lowed by the mechanical data with dimensional drawing

4.1 General Device Data 124
4.2 Breaker Control 136
4.3 RTD Boxes for Overload D i 137
4.4 User-Defined Functions {CFC) 138
4.5 Additional Functions 142

46  Dimensions @K 147
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4 Technical Data

4.1 General Device Data

4.1.1 Analog Inputs ( )

Current Inputs

Nominal Frequency fNom 50 Hz or 60 Hz
Nominal Current INom 1TAor5A
Burden per Phase and Ground Path

-atlym = 1A Approx. 0.05
-atlyon =5A Approx. 0.3,V

AC Current Overload Capability
- Thermal (rms)

- Dynamic (peak value) (half-cycle)

Voltage Inputs

Secondary Nominal Voltage 100 Vto 225V
Measuring Range 0OVto170V
Burden at \% Approx. 0.3 VA
AC Voltage Input Overload Capacity,

- thermal (rms) 230 V continuous

Measuring Transducer Inputs

Input Current 0 mA DC to 20 mA DC

Input Resistance 10Q
Power Consu@ptiog 5.8 mW at 24 mA

124 6MD63 Manual
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4.1 General Device Data

41.2 Power Supply Voltage

Direct Voltage

Alternating Voltage

6MD63 Manual
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©)

Voltage Supply via Integrated Converter

Rated auxiliary DC Vp, 24/48 VDC 60/110/125 VD
Permissible Voltage Ranges 19to 58 VDC 48 to 150 VDC
Rated auxiliary DC Vp 110/125/220/250 V DC ¢

Permissible Voltage Ranges 88 to 300 VDC

Permissible AC ripple voltage, peak to

2

peak, < 15 % of the auxiliary

IEC 60255-11

Power Consumption Quiescent nergized

6MD631 Approx. 4 W Approx. 10 W

6MD632,

6MD633, Approx. 5. Approx. 16 W

6MD634

6MD635,

6MD636, App Approx. 20 W

6MD637

Bridging Time for Failure/Short Circ with V = 110 VDC

IEC 60255-11 ms with V = 24 VDC

Voltage Supply via Inte nverter

Nominal auxiliary vo 115 VAC 230 VAC

Permissible Voltag 92 to 132 VAC 184 to 265 VAC

Power Consumption

Quiescent Approx. 6 VA Approx. 6 VA

Energized, Approx. 20 VA Approx. 20 VA
ilure/Short Circuit |= 200 ms
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4 Technical Data

4.1.3 Binary Inputs and Outputs

Binary Inputs

Output Relay

126

Variant Number

6MD631*- 11 (configurable)

6MD632*- 24 (configurable)

6MD633*- 20 (configurable) ¢
6MD634*- 20 (configurable)

6MD635*- 37 (configurable)

6MD636*- 33 (configurable)

6MD637*- 33 (configurable)

Rated Voltage Range

24 VDC to 250 VDC, bi

Binary input

BI1....6; BI8....19;
BI25....36

Current Consumption (independent of
the control voltage)

17; BI20....24; BI37

Approx. 1.8 mA

Pickup Times Approx. 9 Approx. 4 ms
Switching Thresholds S hresholds, adjustable voltage range with
ju
For Nominal Voltages 8 VDC and V high = 19 VDC
125VDC Vlow < 10 VDC

For Nominal Voltages 25/220/250 VDC and |V high = 88 VDC
/230 VAC V low < 60 VDC

For Nominal Voltages 220/250 VDC V high = 176 VDC

(only for modules with 3 Vlow =< 132 VDC

thresholds)

Maximum Permissible 300 VDC

Impulse Filter on I

220 nF at 220 V with recovery time > 60 ms

mmands/Annunciations, Alarm Relay")

According to the order variant (allocatable)

NO contact’) |NO/NC High-duty relay?)
selectable')

8 1 -
1" 1 4
11 1 4
6 1 4
6MD635*- 14 1 8
6MD636*- 14 1 8
6MD637*- 9 1 8
Switching Capability MAKE 1000 W/VA 1) -
Switching Capability BREAK 30 VA -
40 W resistive -
25 W at L/R <50 ms -

6MD63 Manual
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4.1 General Device Data

Switching Voltage 250 VDC 250 VDC

Permissible Current per Contact ( con- 5A —
tinuous)
Permissible Current per Contact (close 30 A for 0.5 S (NO contact)
and hold)
Permissible Current per Contact 5 A continuous —
on Common Path 30 A for 0.5 S (NO contact) —

Max. Switching Capability for 30 s
At 28 V to 250 V
at24 Vv

Permissible Relative Closing Time

Operating Time, Approx. 8 ms

) UL-listed with the following nominal values:

120 VAC Pilot duty, B300
240 VAC Pilot duty, B

240 VAC 5 A General Purpose
24 VD 5 A General Purpose

0.8 A General Purpose
0.1 A General Purpose
1/6 hp (4.4 FLA)
1/2 hp (4.9 FLA)

2y UL-listed with the following nori

240 VDC 1.6 FLA

120 vDC 3.2FLA
60 VDC 5.5FLA

41.4 Communication Interfam

Operator Interface

front side, non-isolated, RS232, 9 pin DSUB socket for
connecting a personal computer

With DIGSI®

Min. 4.800 Baud; max. 115, 200 Baud;
Factory Setting: 38 400 Baud; Parity: HE'D

49.2 feet (15 m)
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Service-/Modem Interface

RS232/RS 485/FO according |lIsolated interface for data
to the ordering variant transfer
for operation using the DIG@
or
for connection to a RTD-box
RS232
Connection for panel flush Rear panel, slot “C”, 9-pole‘5—
mounting housing SUB miniature
shielded
Connection for Panel Surface-
Mounted Housing
Test Voltage
Transmission Speed
setting 38,400 Baud
Maximum Distance of Tra feet (15 m)
mission
RS485
Connection for | fl Rear panel, mounting location

“c".

mounting housin
9-pole -DSUB miniature con-
nector

shielded data cable

Connection el Surface- |In the housing at the case
M e g bottom;
shielded data cable
oltage 500 V; 50 Hz
a ission Speed min. 4,800 Baud; max. 115,200
Baud;

Factory setting 38,400 Baud
aximum Distance of Trans- |3.280 feet (1000 m)

mission
Fibre Optical Link (FO) ST-Connector
Connection for panel flush Rear panel, mounting location
mounting housing “C”
Connection for panel surface- |In the housing on the case
mounted housing bottom
Optical wavelength A =820 nm
Laser Class 1 according to using glass fiber 50/125 wm or
EN 60825-1/-2 using glass fiber 62.5/125 um
Permissible optical link signal |max. 8 dB, with glass fiber
attenuation 62.5/125 um
Maximum distance of transmis-|max. 0.93 miles (1.5 km)
P sion
Character idle state Configurable; factory setting
“Light off”
128 6MD63 Manual
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System Interface

%

6MD63 Manual
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IEC 60870-5-103

RS 232/RS 485/FO ac-
cording to the ordering
variant

Isolated interface for data t Q
master terminal 6

RS232
Connection for flush- Rear panel, mounting Iocgtion “‘B”9-
mounted housing pole D-SUB miniature connector
Connection for panel At the hausi ed case on the
surface mounting housing |case bot
Test Voltage 500 V; -
Transmission Speed Min. 480( ud; max. 38 400 Baud;

Fa g 9 600 Baud

Maximum Distance of feet'(15 m)
Transmission

RS485

Connection for flush

mounted housing

ar panel, mounting location “B” 9-
ole D-SUB miniature connector

At the housing mounted case on the
case bottom

500 V; 50 Hz

Min. 4 800 Baud; max. 38 400 Baud;
Factory setting 9 600 Baud

istance of
ion

Fibre Optical Link (FO

N\
&

Max. 0.62 miles (1 km)

O connector type

ST connector

Connection for flush-
ounting housing

Rear panel, mounting location “B”

At the housing mounted case on the
case bottom

Optical Wavelength

A =820 nm

\ Connection for panel
surface mounting housing

Laser Class 1 according to
EN 60825-1/-2

Using glass fiber 50/12 um or using
glass fiber 62.5/125 um

Permissible Optical Link
Signal Attenuation

Max. 8 dB, with glass fiber 62.5/125
um

Maximum Distance of
Transmission

Max. 0.93 miles (1,5 km)

Character Idle State

Configurable: factory setting “Light off”

OFIBUS RS485 (FMS
and DP)

Connection for flush-
mounting housing

Rear panel, mounting location “B” 9-
pole D-SUB miniature connector

Connection for panel
surface mounting housing

At the housing mounted case on the
case bottom

Test Voltage

500 V; 50 Hz

Transmission Speed

Up to 1.5 MBd

Maximum Distance of
Transmission

1.000 m / 3280 feet at < 93.75 kBd
500 m / 1640 feet at < 187.5 kBd
200 m / 656 feet with<= 1.5 MBd
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PROFIBUS FO (FMS and
DP)

FO connector type

ST-Connector

single ring / double ring according to
the order for FMS; for DP only double
ring available

Connection for flush-
mounting housing

Rear panel, mounting location “B”

Connection for panel
surface mounting housing

At the housing mounted case onjthe
case bottom

Transmission Speed

Up to 1.5 MBd

Recommended:

> 500 kBd with normal ¢asing
< 57 600 Bd atyDetached Operator
Panel

Optical Wavelength

A =820 nm

Laser class | acc. to
EN 60825-1/-2

Using glass fiber’50/125 um or using
glassefiber 6216/125 um

Permissible Optical Link
Signal Attenuation

Max.\8 dB, Wwith glass fiber 62.5/125
wm

Maximum Distance of.
Transmission

Max. \0¥62 miles (1.5 km)

DNP3.0 / MODBUS
RS485

Connection for flushs
mounting housing

Rear panel, mounting location “B” 9-
pole D-SUB miniature connector

Connection for panel
surface mounting, housing

At the housing mounted case on the
case bottom

Test Voltage

500 V; 50 Hz

Transmission_Speed

Up to 19,200 Bd

Maximum Distance of
TranAsmission

Max. 0.62 miles (1 km)

DNP3.0 / MODBUS Fibre
Optical Link

FO,connector type

ST—Connector Receiver/Transmitter

Connection for flush-
mounting housing

Rear panel, mounting location “B”

Connection for surface-
mounting case

At the housing mounted case on the
case bottom

Transmission Speed

Up to 19.200 Bd

Optical Wavelength

A =820 nm

Laser class | acc. to
EN 60825-1/-2

Using glass fiber 50/125 um or using
glass fiber 62.5/125 um

Permissible Optical Link
Signal Attenuation

Max. 8 dB, with glass fiber 62.5/125
um

Maximum Distance of
Transmission

Max. 0.93 miles (1.5 km)

Ethernet electrical (EN
100) for IEC61850, DIGSI
and inter-relay communi-
cation via GOOSE

Connection for flush-
mounted case

rear side, mounting location “B”
2 x RJ45 socket contact
100BaseT acc. to IEEE802.3

Connection for panel
surface-mounted housing

not available

Test voltage (reg. socket)

500 V; 50 Hz

Transmission speed

100 MBit/s

Bridgeable distance

65.62 feet (20 m)
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Time Synchronization Interface

Time synchronization DCF 77/IRIG B-Signal
(Telegram Format IRIG-B000)
Connection for flush- mounted Rear panel, mounting location “A”
case 9-pole D-SUB miniature female connector
for surface mounting housing at the double-deck terminal on the case bottom
Signal nominal voltages selectable 5V, 12V or 24 V @
Signal levels and Burdens for DCF 77 and IRIG B (format IRIG- 0(6. ’
Nominal signal voltage
5V 12V 24V

Vibign [6.0V 15.8V
View |10V atl,, =0.25mA 1.4 Vatl,, =0.25 mA 9Vatl, =025mA
liigh |4-5 mAto 9.4 mA 4.5mAto 9.3 mA 4.5mAto 8.7 mA
R, 890 QatV,=4V 1930 Q atV, = \Y 3780QatV,=17V

640QatV,=6V 1700 Q at V,Z15. 3560QatV, =31V

4.1.5 Electrical Tests @

Specifications

ANSI/IEEE Std C37.90.0/.1/.2

UL 508

DIN 57435 Part 303

See also standards for individual tests

Standards: @K IEC 60255 (product standards)

Insulation Test

Standards: IEC 60255-5 and IEC 60870-2-1

High Vi e outine test) All circuits 2.5kV (rms), 50 Hz

except upply, Binary Inputs, Commu-

nicati terface and Time Synchronization
es

ge Test (routine test) Auxiliary 3.5kvV DC
and Binary Inputs

oltage Test (routine test) Only Isolated |500 V (rms), 50 Hz
\ Communication and Time Synchronization In-
Impulse Voltage Test (type test) All Circuits |5 kV (peak value); 1.2/50 us; 0.5 J;

Except Communication and Time Synchroni- |3 positive and 3 negative impulses at intervals
zation Interfaces, Class ll| of1s

6MD63 Manual 131
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EMC Tests for Immunity (Type Tests)

Standards:

IEC 60255-6 and -22 (product standards)
EN 50082-2 (generic standard)
DIN 57435 Part 303

High frequency test
IEC 60255-22-1, Class lll and
VDE 0435 part 303, class lll

2.5kV (peak); 1 MHz; t = 15 us;
400 surges per s; test duration 2 s; R; =200 Q

Electrostatic discharge
IEC 60255-22-2, Class IV and
IEC 61000-4-2, Class IV

8 kV contact discharge; 15 kV air discharge,
both polarities; 150 pF; R; = 330°Q

Exposure to HF field, non-modulated
IEC 60255-22-3 (report), Class Ill

10 V/m; 27 MHz to 500 MHz

Irradiation with HF field, amplitude modulated
IEC 61000-4-3, Class Il

10 V/m; 80 MHz to 1000 MHz; 80 % AM;
1 kHz

Irradiation with HF field, pulse modulated
IEC 61000-4-3/ENV 50 204, Class llI

10 V/m; 900 MHZz;repetition frequency 200
Hz; duty cyclefofe0 %

Fast Transient Disturbance Variables / Burst
IEC 60255-22-4 and IEC 61000-4-4, Class IV

4 kV; 5/50 ns;i6 kHz; burst length = 15 ms;
repetitiopfrate 300 ms; both polarities: R ; =
50,Q; test duration 1 min

High energy surge voltages (SURGE),
IEC 61000-4-5 Installation Class 3
Auxiliary voltage

Measuring inputs, binary inputs, relay outputs

Impulse: 172/60 us

Common mode: 2 kV; 12 Q; 9 uF
Diffymode:1 kV; 2 Q; 18 uF
Common mode: 2 kV; 42Q; 0. 5 uF
diff. mode: 1 kV; 42Q; 0. 5 uF

HF on lines, amplitude-modulated
IEC 61000-4-6, Class Il

10 V; 150 kHz to 80 MHz; 80 % AM; 1 kHz

Power System Frequency Magnetic Field
IEC 61000-4-8, Class IV
IEC 60255-6

30 A/m continuous; 300 A/m for 3 s; 50 Hz
0.5mT; 50 Hz

Oscillatory Surge Withstand Capability
ANSV/IEEE Std C37.90.4

2.5 to 3 kV (peak value); 1 to 1.5 MHz;
damped oscillation; 50 surges per s; test du-
ration 2 s; R; = 150 Q to 200 Q@

Fast Transient Surge Withstand Cap.
ANSV/IEEE Std"C37:90.1

4 kV to 5 kV: 10/150 ns: 50 pulses per s; both
polarities: test duration 2 s: R; = 80 Q

Radiated Electromagnetic Interference
ANSV/IEEE €3790.2

35 V/m; 25 MHz to 1000 MHz

Damped Oscillations
IEC 60694, IEC 61000-4-12

2.5 kV (peak value), polarity alternating
100 kHz, 1 MHz, 10 MHz and 50 MHz, R, =
200 @

EMC Tests for Noise Emission’(Type Test)

132

Standard: EN 50081-* (generic standard)
Radio Noise Voltage to Lines, Only Power [150 kHz to 30 MHz

Supply Voltage Limit Class B

IEC-CISPR 22

Interference field strength 30 MHz to 1000 MHz Limit Class B
IEC-CISPR 22

6MD63 Manual
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Harmonic Currents on the Network Lead at |Device is to be assigned Class D; (applies
230 VAC for devices with > 50 VA power consumpti
IEC 61000-3-2
Voltage fluctuations and flicker on the Limits are observed
network incoming feeder at 230 VAC
IEC 61000-3-3

4

4.1.6 Mechanical Stress Tests

Vibration and Shock Stress During Stationary Operation \

Standards: IEC 60255~ 60068

Oscillation Sinusoida

|IEC 60255-21-1, Class 2; 10 Hz to 6 : .075 mm amplitude;

IEC 60068-2-6 60 Hz : 1 g acceleration
Freqtiency sweep rate 1 Octave/min 20
c i rthogonal axes.

Shock soidal

|IEC 60255-21-2, Class 1; eleration, duration 11 ms, each 3

IEC 60068-2-27 ks in both directions of the 3 axes

Seismic Vibration inusoidal

|IEC 60255-21-3, Class 1; 1 Hz to 8 Hz: +3.5 mm amplitude (horizontal

IEC 60068-3-3 \ axis)
1 Hz to 8 Hz: £1.5 mm amplitude (vertical
@ axis)

8 Hz to 35 Hz: 1 g acceleration (horizontal
axis)
8 Hz to 35 Hz: 0.5 g acceleration (vertical

axis)
Frequency sweep 1 octave/min
1 cycle in 3 orthogonal axes

A
Standards: IEC 60255-21 and IEC 60068
Osci Sinusoidal
IE 55-21-1, Class 2; 5 Hz to 8 Hz: + 7.5 mm amplitude; 8 Hz to
60 2-6 15 Hz: 2 g acceleration
Frequency sweep 1 octave/min
20 cycles in 3 orthogonal axes
ck Semi-sinusoidal
60255-21-2, Class 1; 15 g acceleration, duration 11 ms,
IEC 60068-2-27 each 3 shocks (in both directions of the 3
axes)
Continuous Shock Semi-sinusoidal
|IEC 60255-21-2, Class 1; 10 g acceleration, duration 16 ms,
IEC 60068-2-29 each 1000 shocks (in both directions of the 3
y'S axes)
Note: All stress test data apply for devices in factory packaging.
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4.1.7 Climatic Stress Tests

Temperatures')
Standards: IEC 60255-6
Type tested (acc. IEC 60086-2-1 and -2, Test |-13 °F to +185 °F or —25 °C to +85 °C
Bd, for 16 h)
Permissible temporary operating tempera- |—4 °F to +158 °F or —20 °C to +70 °C (legibility
ture (tested for 96 h) of display may be restricted from+131 °F or
+55 °C)
Recommended permanent operating tem- |23 °F to +131 °F or -5 °C to +85 °C
perature (acc. to IEC 60255-6)
Limiting Temperatures for Storage —13 °F to +131 °F or —25 °C tg +55 °C
Limiting temperatures for transport —13 °F to +185 °F or -25°C to +70 °C
Store and transport the device with factory packing!
1) UL—certified according to Standard 508 (Industrial Control Equipment):
Limiting temperatures for normal operation |—4 °F to +158 °*Fyer —20 °C to +70 °C
(i.e. output relays not energized)
Limiting temperatures with maximum load |23 °Fito +104 % or -5 °C to +40 °C
(max. cont. permissible energization of
inputs and outputs)
Humidity

Permissible humidity Mean value per year < 75 % relative humidity;

on 56 days of the year up to 93 % relative hu-
midity; condensation must be avoided!

Siemens recommends that alhdeyices be installed such that they are not exposed to direct
sunlight, nor subject to lafge, fluctuations in temperature that may cause condensation to
occur.

41.8 Service Conditions

The protegtive ‘device is designed for use in an industrial environment and an electrical utility
environmentiyProper installation procedures should be followed to ensure electromagnetic
compatibility (EMC).

In addition, the following is recommended:

All contacts and relays that operate in the same cubicle, cabinet, or relay panel as the nu-
nierical protective device should, as a rule, be equipped with suitable surge suppression
components.

Eor substations with operating voltages of 100 kV and above, all external cables should be
shielded with a conductive shield grounded at both ends. For substations with lower oper-
ating voltages, no special measures are normally required.

Do not withdraw or insert individual modules or boards while the protective device is ener-
gized. In withdrawn condition, some components are electrostatically endangered; during

handling the ESD standards (for Electrostatic Sensitive Devices) must be observed. They
are not endangered when inserted into the case.
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4.1 General Device Data

4.1.9 Certifications

UL Listing UL recognition
6MDB3**-*B***-**** Models with threaded |6MDG3**-*A***-**** Models with plag—in
6MD63**_*0***_**** termina|s 6MD63**_*D***_**** terminals
BMDB3**-FE***_rxx* BMDB3**-*G***_xxx+
6MD63**_*F***_**** .

4.1.10 Construction \%

Case @ 7XP20
Dimensions See dimensional
Q drawings, Section

4.6

Weight (maximum number of components ) appr:

In surface mounting, housing size '/, 15.4 pounds (7.5 kg)
33.1 pounds (15 kg)
14.3 pounds (6.5 kg)
29 pounds (13 kg)
18 pounds (8.0 kg)
33.1 pounds (15 kg)

4.41 pounds (2.5 kg)

In surface mounting, housing size '/,

In flush mounting, housing size '/,

In flush mounting, housing size /,

In housing for detached operator p

IP 51

IP 51
IP 50
IP 2x with cover cap

“For use on a Flat
Surface of a Type 1
Enclosure”
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4 Technical Data

4.2 Breaker Control
Number of Controlled Switching Devices |Depends on the number of binary inputs and
outputs available
Interlocking Freely programmable interlocking
Messages Feedback messages; closed, open, intermediate
position V'S
Control Commands Single command / double comm
Switching Command to Circuit Breaker 1-, 11/, - and 2-pole
Programmable Logic Controller PLC logic, graphic input too
Local Control Control via menu control
assignment of function ke
Remote Control Using Communications aces
Using a substation a ation and control system
(e.g. SICAM)
Using DIGSI® (e.g. via'Modem)
0\< ,
L 4
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4.3 RTD Boxes for Overload Detection

4.3 RTD Boxes for Overload Detection

Temperature Detectors O
Connectable RTD-boxes 1or2 Q

Number of temperature detectors per Max. 6

RTD-box .

Type of measurement Pt 100 2 or Ni 100 Q or Ni 120 Q
selectable 2 or 3 phase cohnnegti

Mounting identification “Oil” or “Ambient” or “S

Operational Measured Values

Number of Measuring Points maximal (Qgerature measuring points
Temperature Unit °Cor % ju le

Measuring Range

- for Pt 100 9 ° 800 °C (-326 °F to 1472 °F)

- for Ni 100 Cito 278 °C (-65 °F to 532 °F)
- for Ni 120 C'to 263 °C (-62 °F to 505 °F)
Resolution or1°F

Tolerance w2 0.5 % of measured value + 1 digit

Thresholds for Indications

For each measuring point:

Stage 1 —58 °F to 482 °F or —50 °C |(in increments of 1 °C)
to 250 °C (in increments of 1 °F)
or « (no indication)
oder « (keine Meldung)
Stage 2 —58 °F t0 482 °F or —50 °C |(in increments of 1 °C)
to 250 °C (in increments of 1 °F)

or « (no indication)
7S or « (no indication)
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4 Technical Data

44

User-Defined Functions (CFC)

Function Modules and Possible Assignments to Task Levels

138

Function Module Description Run-Time Level
MW_ PLC1_ PLC_ SFS_
BEARB | BEARB | BEARB | BEARB

ABSVALUE Magnitude calculation X — — —

ADD addition X X X X

ALARM Alarm clock X X X X

AND AND - Gate X X X X

BLINK Blink-Baustein X X X X

BOOL_TO_CO Boolean to Control — X X —
(conversion)

BOOL_TO_DL Boolean to Double — X X X
Point (conversion)

BOOL_TO_IC Bool to internal SI, — X X X
conversion

BUILD_DI Create Double Point — X X X
annunciation

CMD_CANCEL Command cancelled X X X X

CMD_CHAIN Switching sequenge — X —

CMD_INF Command informatien — — — X

COMPARE Metered valué compar- X X X X
ison

CONNECT Conpection — X X X

COUNTER Counten X X X X

D_FF D- Flipflop — X X X

D_FF_MEMO statusymemory for X X X X
restart

DI_TO_BOOL Double Point to — X X X
Boolean (conversion)

DINT_TO_REAL Adapter X X X X

DIV division X X X X

DM_DECODE Decode double point X X X X
indication

DYN.OR dynamic or X X X X

INT_TO {REAL Conversion X X X X

RIVESZERO Live-zero, non linear X — — —
Curve

LONG_TIMER Timer (max.1193h) X X X X

LOOP Feedback loop X X X X

LOWER_SETPOINT |Lower limit X —

MUL multiplication X X X X

NAND NAND - Gate X X X X

NEG Negator X X X X

NOR NOR - Gate X X X X

OR OR - Gate X X X X

POI_ZW_ST_LNK _—— X X X X
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4.4 User-Defined Functions (CFC)

General Limits

Device-specifiec Limits

6MD63 Manual
C53000-G1840-C101-7

Function Module Description Run-Time Level
MW_ PLC1_ PLC_ SFSh
BEARB | BEARB | BEARB | BEARB
POO_ZW_ST_LNK |[——— X X X X
REAL_TO_DINT Adapter X X X X
REAL_TO_INT Conversion X X X X
RISE_DETECT Rise detector X X X X
RS_FF RS- Flipflop — X X X
SQUARE_ROOT root extractor X X X X
SR_FF SR- Flipflop — X X X
SUB substraction X X X X
TIMER Timer — X X —
TIMER_SHORT Simple timer — X X —
UPPER_SETPOINT |Upper limit X — — —
X_OR XOR - Gate X X X X
ZERO_POINT Zero supression X — — —
Designation kimit Comments

Maximum number of all CFC charts{ 32

considering all task levels

When the limit is exceeded, an error
message is output by the device. Conse-
quently, the device is put into monitoring
mode. The red ERROR-LED lights up.

Maximum number of allfCRE€ charts 16

considering one taskdevel

Only Error Message
(record in device fault log, evolving fault in
processing procedure)

Maximum number of al,CFG@inputs {400

considering all charts

When the limit is exceeded, an error
message is output by the device. Conse-
quently, the device is put into monitoring
mode. The red ERROR-LED lights up.

Maximum number of inputs of one 400 Only fault annunciation (record in device
chart for @achtask level (number of fault log); here the number of elements of
unequal information items of the left the left border per task level is counted.
bordér peptask level) Since the same information is indicated at
the border several times, only unequal infor-
mation is to be counted.
Maximum number of reset-resistant |350 When the limit is exceeded, an error
flipflops message is output by the device. Conse-
D.FF_MEMO quently, the device is put into monitoring
mode. The red ERROR-LED lights up.
Designation Limit Comments
Maximum number of synchronous 50 When the limit is exceeded, an error
changes of chart inputs per task level message is output by the device. Conse-
Maximum number of chart outputs per |150 quently, the device is put into monitoring
task level mode. The red ERROR-LED lights up.
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4 Technical Data

Additional Limits

Additional limits " for the following CFC blocks:
Sequence Level Maximum Number of Modules in the Task Levels 6

TIMER? 3) TIMER_SHORT? 3 |{CMD_CHAIN
NW_NEAR — — —
LP_NEAR
15 30 20
PLAN_NEAR 4
S_NEAR — —
) When the limit is exceeded, an error message is output by the device. ently, the

device starts monitoring. The red ERROR-LED lights up.
2) The following condition applies for the maximum number of timers: (2 ber of TIMER +
number of TIMER_SHORT) < 30. TIMER and TIMER_SHORT e re the available
timer resources within the frame of this inequation. The limit dees notwapply to the

LONG_TIMER.
3) The time values for the blocks TIMER and TIMER_SHORT mu t be selected shorter than
the time resolution of the device, as the blocks will not :h art with the starting pulse.
Maximum Number of TICKS in the Task Levels
Task Level Limit in TICKS "
MW_BEARB (Measured Value Processin 2536
PLC1_BEARB (Slow PLC Processing) 300
PLC_BEARB (Fast PLC Processing) 130
SFS_BEARSB (Interlocking) 2173
) When the sum of TICKS @ ks exceeds the limits before-mentioned, an error message
is output by CFC. \
0\< ’
L 4
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4.4 User-Defined Functions (CFC)

Processing Times in TICKS required by the Individual Elements

Element Number of TICIO
Module, basic requirement
Each input from the 3rd additional input for generic blocks @
Connection to an input signal

Connection to an output signal
Additional for each chart

1 ‘
Switching sequence CM_CHAIN
status memory for restart D_OFF_MEMO
Feedback loop LOOP

Decode double point indication DM_DECODE

dynamic or D_OR 6
addition ADD 26
substraction SuUB 26
multiplication 26
division 54
root extractor 83

Configurable in Matrix

In addition to the defined presettinggin jons and mesaured values can be freely configured
to buffers, presettings can be re d. Not including important, explicitely defined indications

such as general indication.

L 4

s
S

Q
o
&

L 4
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4 Technical Data

4.5 Additional Functions

Operational Measured Values O

Currents in A (kA) primary and in A secondary or in % Iy,
Ipn; Ig; I
Positive sequence component I,
Negative sequence component I, L 4
I or 310
Range 10 % to 200 % Inom 6. ’
Tolerance V 1 % of measured value, or 0.5 9

Phase-to-ground voltages in kV primary, in V seconda
VA-Ns VB-Ns VC-N

Phase-to-phase voltages
VA—B' VB—C’ VC—A

VyorV,

Positive Sequence Component V,
Negative Sequence Component V,

Range 10 %
Tolerance V

VNom
d value, or 0.5 % of Vyom

S, apparent power in kV. 'Ar or GVAr) primary and in % of Sygm
Range 0 120 % Syom
Tolerance " of Snom
IV Nom @nd Vlyom = 50 to 120 %
P, Active Power with sign, total and phase-segregated in kW (MW or

GW) primary and in % Syom

Range 0 % to 120 % Syom
Tolerance 3 % of Syom
For VIVyom and Ily,m = 50 to 120 % and
* | cos ¢ | =0.707 to 1

\ With Syom =3 * Viarn * Inom

with sign, total and phase-segregated in kVAr (MVAr
or GVAr) primary and in % Syom

ange 0 % to 120 % Syom
Tolerance " 3 % of Snom
For V/Vyom and ly,m = 50 to 120 % and | sin @ | =
0.707 to 1

Wlth SNom =\/3 b VNOITI b INOm

cos o, power factor total and phase-segregated
Range —1to +1
¢ Tolerance ¥ 5% for | cos ¢ | = 0.707
Frequencies f in Hz
Range fnom £ 5 HZ
Tolerance " 20 mHz
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4.5 Additional Functions

Measuring transducer
Operating Range 0 mA to 24 mA
Accuracy Range 1 mAto 20 mA
Tolerance " 1.5%, relative to nominal value of 20 mA
For Standard Usage of the Measurement Transducer for Pressure and ‘@ture
Monitoring:
Operating Measured Value |Pressure in hPa
Pressure @
Operating Range (Preset- |0 hPa to 1200 hPa
ting)
Operating Measured Value |Temp in °C
Temperature
Operating Range (Preset- |0 °C to 240 °C
ting)
Operating Range (Preset- 0°Cto240°C
ting)
RTD-Box See sectio TD-Boxes for Temperature Detection)
1 At nominal frequency @
Long-Term Averages
Time Window , 30 or 60 minutes
Frequency of Updates Adjustable

Long-Term Averages

Ipdmds T8amds Icdmas Tiama IN A (KA)
Pymg in W (KW, MW)

Qg in VAT (KVAr, MVAT)

Sgma in VAr (KVAr, MVAT)

Min / Max Report

With date and time

Time of day adjustable (in minutes, 0 to 1439 min)
Time frame and starting time adjustable (in days,
1 to 365 days, and «)

Using binary input

Using keypad

Using communication

/Max Values for Current In; Ig; I

I, (positive sequence component)

Min/Max Values for Voltages Van: Veni Ven
V, (positive sequence component);
Vasi Veci Vea

Min/Max Values for Power S, P; Q, cos g; frequency

Min/Max Values for Mean Values Ingmd: Igamd: Icamd:

* I14ma (POSitive sequence component);
Samar Pamas Quma
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4 Technical Data

Local Measured Values Monitoring

Current Asymmetry Inax/Imin > balance factor, for I > I, ance limit
Voltage Asymmetry Vmax! Vmin > balance factor, for V>V,
Current Sum |ia +ig +ic + K, - iy | > limit value, with

Ignd-CT PRIM /Ignd-CT SEC®

k, =
I CTPRIMARY /CT S ARY
Current Phase Sequence Clockwise (ABC) / counter-c
Voltage Phase Sequence Clockwise (ABC) / count
Limit Value Monitoring I > limit value Ipngmg>

Iz > limit value Ig4g>
Ic > limit value Iy
I, > limit value I
I.< limit value
cos ¢ < lower li

e
e'of apparent power Sy, >
er limit value Press<

€ > limit value Temp>

alue |cos @ |<

Time Stamping

Resolution for Event Log

Maximum Time Deviation (In 0.01 %
Battery Lithium battery 3 V/1 Ah, type CR 1/2 AA
Message “Battery Fault” for insufficient
battery charge
Energy meter
Meter Values fo In kWh (MWh or GWh) and in kVARh (MVARh or
Wp, Wq (real and tive energy) GVARNh)
R 28 bit or 0 to 2 68 435 455 decimal for IEC 60870-
5-103 (VDEW protocol) 31 bit or O to
2 147 483 647 decimal for other protocols (other
rance " than VDEW)
=5 % for1>0,5Iyom V> 0.5 Vy,,and
| cos ¢ | =0.707
% ominal frequency
L 4
144 6MD63 Manual

C53000-G1840-C101-7



4.5 Additional Functions

Invertable Measured Power Values

Directly affected measured values

Indirectly affected measured vaI@

641 “P = Measured value P 834 “P dmd =" Mean valu
(Active Power)
642 “Q =" Measured value Q 835“Qdmd =" Mean value
(Reactive Power)
901 “PF =" cos (PHI) power factor |845 “PdMin=" Minimum oﬁnean value
= P=
846 “PdMax=" um of mean
847 “QdMin=" imum of mean value

Maximum of mean
value Q =

848 “QdMax\
876 P &

Minimum of active
power P =

Maximum of active
power P =

Minimum of reactive
value Q =

79 “Qmax=" Maximum of reactive
value Q =
884 “PF Max=" Maximum of cos (PHI)
power factor =
885 “PF Min=" Minimum of cos (PHI)
power factor =

) through depende onghe directly affected measured values

Statistics

Up to 9 digits

Up to 7 digits

Current exceeds an adjustable current threshold
(I=0.04 - Inom)

Phase Rotation Field Check
Operational measured values
Circuit Breaker / Switching Device Test

L 4
IE 50 GOOSE (inter-relay communication)

|The communication service GOOSE of IEC 61850 is qualified for switchgear interlocking.
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4 Technical Data

Clock

146

Time Synchronization

DCF 77/ IRIG B-Signal (telegram format IRIG-
B000)

Binary Input

Communication

Operating Modes for Time Tracking

No. Operating Mode Explanations .

1 Internal Internal synchronization using RTC (default)

2 IEC 60870-5-103 External synchronization using interface
(IEC 60870-5-103)

3 PROFIBUS FMS External synchronization ¥=IBUS inter-
face

4 Time signal IRIG B External synchronizati @G B

5 Time signal DCF77 External synchronizati g DCF 77

6 Time signal Sync. box External synchri sing SIMEAS Sync
box

7 Pulse via binary input External sy, tion with pulse via binary
input

8 Field bus (DNP, Modbus) Exte ﬁation using field bus

9 NTP (IEC 61850) ernalisynehronization using system interface

)

>
. O
&

O
Q>®

L 4

3
>
N
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4.6 Dimensions

4.6

Dimensions

Panel Flush and Cubicle Mounting (Housing Size '/,)

O

O

4.6.1
295 34 295
(- TERTT e (118), o 1726770, 29(114) 225 (8.86) 4
Mounting Plate Mounting Plate | 30 (1.18)
t T A T
3 8 5 3
= e e ) =]
aﬁ« :T
a T - A4
J v J 1® Oo 00O
—»
Side View (with Screwed Terminals) Side View (with Plug-in Rear View

e 221+2(870+0.08)
0bs == oo S /@_J
A
=S @5 (0.20) or M4
5| @
73
5 F
g3
~ o
ol 2
7
o &
N
;g 7.3
S (029
13.2 ||
(0.52) 180 +0.5 (7.09
‘ 206.5 0.3

Figure 4-1 D%al drawing of a 6MD63 for panel flush or cubicle mounting (housing size '/,)
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4 Technical Data

4.6.2 Panel Flush and Cubicle Mounting (Housing Size /,)

29.5 34 29.5
(.1e), ., 172(677) . (1.34) .16y, ., 172 (6.77) . 20(1:14)
TMounting Plate TMounting Plate L1 30(1.18)
A

A
N ] L 4
3 g § g %
S > S > ==
g s 3 — g g 3 Dimensions in s
N < N < in Brackets in in
? v I AT v 0
] e QS
Side View (with Screwed Terminals) Side View (with Plug-in Terminals) @
. 450 (17.72) R
y 445 (17.52) R 56 +0.08)
Oo Y= Y= 7y e =~ — PO — —— == == =
@5 (0.20)
S or M4
R L | K sl 8
5 0F
sl 3
L L L Se M4 @6 (0.24) @5 (0.20) or M4
— — g ¥
©| ©
8
Q M J N @5 (0.20)
orM4 @6 (0.24)
Oo 5o ool X W - —-——————— e —0%-
Rear View L 2 13.2 13.2 13.2
(0.52) 4+ 216.1£0.3 (8.510.01) | | (052) ©0.52),] |,
K L 4255 0.3 (16.75 £0.01)
e >
\ Panel Cut-Out
(Regarded from the Front Side)
Figure 4-2 Dimensional drawi MD63 for panel flush or cubicle mounting (housing size /,)
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4.6 Dimensions

4.6.3 Panel Surface Mounting (Housing Size /,)

240 (9.45)
219 (8.62) 105 260 (10.24) ‘ )
0.41)
o L. HE® m (?91_5
*16 | ‘ Hl:t:]muﬂ‘r .
L 4
<
meo g8g o e \
e o 8
T ° )
&S o]
g
| [ ﬁ 9
) ) -7
29 prizzme -z - % I 72 52
(0.35) | (27;0) 2.83)  205)
Front View Side View @

Dimensions in mm
Values in Brackets in Inches

Figure 4-3 Dimensional drawing for panel surface mountir%

size 1/,)

4.6.4 Panel Surface Mounting (Housi 14)
465 (18.31) 260 (10.24)
444 (17.48) 10-1 295
[T i ) M a
£y .
I
O ;
450 (17.72 Sialg © =
ar ElRp o g
oye 0
ol o
\ gs3 _
[T} &J
NS
I . T R b~ -
] ) 50 9 F 72 |, 52
29 wmHR. T = — - - - w y 71 283 2.05)
©0.35) 280)
t View Side View
Dimensions in mm
Values in Brackets in Inches
Figure 4-4 Dimensional drawing for panel surface mounting (housing size '/,)
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4 Technical Data

4.6.5 Panel Surface Mounting with Detached Operator Panel or without Operator

Panel (Housing Size /) O
Mounting plat Mounting plat aQ aw 0
unting plate unting plate ~N 7 225 (8.86)

2095 (8.25) 34,(1.34) 2095825 2930

- :J 220 (8.66)

266 (10.47)
312.8 (12.31)
244 (9.61)
266 (10.47)
312.8 (12.31)
244 (961)

le

Side View (with Screw Terminals) Side View (with Screw T inals) Rear View

300 +03 (11.81 10.01)

O Dimensions in mm

Values in Brackets in Inches

I

6.4 (0.25) L uuumuuumm!mmmumuwu _ L
125 (0.49) | 100£093 (3, :

Figure 4-5 i i D63 for panel surface mounting with detached operator panel or without operator panel
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4.6 Dimensions

4.6.6 Panel Surface Mounting with Detached Operator Panel or without Operator
Panel (Housing Size 1/,)

1.14 1.18
Mounting Plate Mounting Plate ( \) P )
200.5 (8.25) 34.(1.34) 2095 (8.25) 2930

S = - < - ==
A o © — A o © —
g & 2 — g & 2
© < 3 © o I
& S & a
& &
i L R L] 034((1.34)
Side View (with Screw Terminals) Side View (with Serew Jerminals)
O o} e} e} o] _
©0 ©0 00 045 (0.18)
F
R L K
|
o
[S—| H
) 1 &
Q M J 9
H
[ofe] [e1e)
o) e o S o y
6.4 (0.25) 10003 (3.94 £ 001
Rear View 200 % 0.3 (7.87 + 0.01)
300 0.3 (1 181% 6.01)
+0.3 +0.01
Dimensions in mm 400 (1575 )
Values in Brackets in Inches Mourting Holes of Mourting Plate
Figure 4-6 Dimensions of a 6MD63 for panel surface mounting with detached operator panel or without operator panel

(housing size /;)
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4.6.7 Detached Operator Panel

“ -12 < -/06) ] 68-pin Connection Cable
295 27 Mounting Plate to Device
/ Length 2.2 m (0.09) 225 (8.86)

. 220 (8.66)
— \1 :
oo o O
L 4
S )
S e |
A (4] !
T ! ®
§ 2.(0.08) § | -
& :
oo o
Side View ear View
‘ 221+2(8.70* 008) ‘ @
25 (0.20) \
or V4
5| R
gl e
=
RN
% E 26 (0.24)
N .
— +05 +0.02
43(017) 210860 T 0_3(;017 o0 d
13.2 (0.52) \
73(029) Panel Cut&
Figure 4-7 Dimensional drawin hed operator panel
L 4
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4.6 Dimensions

4.6.8 D-Subminiature Connector of Dongle Cable (Panel Flush or Cubicle Door

Cutout) O

Dimensions inmm

Panel cutout or cubicle door cutout
Figure 4-8 Dimensions of panel flush or cubicle@ut of D-subminiature female con-

nector of dongle cable ®
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This appendix is primarily a reference for the experienced user{ Thi§%section provides
ordering information for the models of this device. Connecti s for indicating
the terminal connections of the models of this device are ineluded. Following the
general diagrams are diagrams that show the proper co s of the devices to
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A Appendix

A.1 Ordering Information and Accessories

A.1.1  Ordering Information

A.1.1.1 6MDG63 V4.6 (current release.../EE)

Input /Output Unit 6 7 8 9 10 11 12 13 14 15,16 Supplemen-
with Local Control tary

6 Mmoo 6 3] | |[-[ | [ [ ] ]-[[a[amalw[ | |

Housing, Binary Inputs and Outputs, Measuring Transducer Pos. 6

Housing '/, 19", 11 BI, 8 BO, 1 Live Status Contact 1
Housing '/, 19", 24 BI, 11 BO, 2 High-duty relays (4 Contacts), 1 Live Status Contact 2
Housing '/, 19", 20 BI, 11 BO, 2 TD, 2 High-duty relays (4 Contacts), 1 Live Statug/Contact 3

4

Housing '/, 19", 20 BI, 6 BO, 2 High-duty relays (4 Contacts), 1 Live Status Centact (only available if "0" is at
position 7)

Housing '/, 19", 37 BI, 14 BO, 4 High-duty relays (8 Contacts), 1 Live Status,Contact 5
Housing '/, 19", 33 BI, 14 BO, 2 TD, 4 High-duty relays (8 Contacts), % kive'Status Contact 6

Housing '/, 19", 33 BI, 9 BO, 4 High-duty relays (8 Contacts), 1 Live Statug,Centact (only available if "0" is at |7
position 7)

Nominal Current Pos. 7
no analog measurement quantities (only available if "4"40r "7"/is at position 6) 0
I,=1TA Iy=1A
Ip,=5A Iy=5A 5
Power Supply, Binary.Input, Pickup Threshold Setting Pos. 8
24 to 48 VDC, Binary Input Threshold 19 VDC 2
60 to 125 VDC, Binary Input Threshold 19 VVBC 4
110 to 250 VDC, 115 to 230 VAC, Binarydinput Threshold 88 VDC 5
Construction Pos. 9
Surface-mounting case, plug-in terminals, detached operator panel A
Installation in a low-voltage compartment
Surface mounting case forpanel, 2 tier terminals top/bottom B
Surface-mounting case, screwstype terminals (direct connection / ring and spade lugs), C
detached operator panelfinstallation in a low voltage compartment
Flush mounting case,plug-in'terminals (2/3-pin connector) D
Flush mounting case, screw-type terminals (direct connection / ring and spade lugs) E
Surface-mounting case, screw-type terminals (direct connection / ring and spade lugs), F

without operator panél, installation in a low-voltage compartment

Surface-mounting case, plug-in terminals, without operator panel G
Installation,ifva low-voltage compartment
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A.1 Ordering Information and Accessories

Region-specific Default / Language Settings and Function Versions Pos.10
Region DE, 50 Hz, IEC, Language German (Language can be changed) A
Region World, 50/60 Hz, IEC/ANSI, Language English (Language can be changed) B
Region US, 60 Hz, ANSI, Language American English (Language can be changed) C
Region FR, 50/60 Hz, IEC/ANSI, Language French(Language can be changed) D
Region World, 50/60 Hz, IEC/ANSI, Language Spanish (Language can be changed) E
System Interface (Rear Side, Port B) Pos.11
No system interface 0
IEC-Protocol, electrical RS232 1
|IEC-Protocol, electrical RS485 2
IEC-Protocol, Optical, 820 nm, ST-Connector 3
Profibus FMS Slave, electrical RS485 4
Profibus FMS Slave, Optical, Single Ring, ST-Connector " 51
Profibus FMS Slave, Optical, Double Ring, ST-Connector " 6"
For further interface options see Additional Information in the following 9
Additional information to further system interfaces)(device'rear, port B) Supple-
mentary
Profibus DP Slave, RS485 +LOA
Profibus DP Slave, 820 nm, Optical Double Ring, ST-Connectar +L0OB?"
Modbus RS485 +LO0OD
Modbus, 820 nm, Optical, ST-Connector 2 +LOE?
DNP3.0, RS485 +L0G
DNP3.0, 820 nm, Optical, ST-Connector 2 +LOH?2
IEC 61850, Ethernet electrical, double, RJ45-Conhettor (EN 100) 3 +L0OR?Y
IEC 61850, Ethernet optical, double, ST-Connester (EN 100) 24) +L0S 29

1) Cannot be delivered it connection with 9th digit = "B". If the optical interface is required you
must ordepthe follewing: 11th digit = 4 (RS485) and in addition, the associated converter

2) Cannot be\delivered in connection with 9th digit = "B".

%) In the Surfacéounting case with 2 tier terminals as of January 2005

4 Deliverable‘as of April 2005

Converter Order No. Use
SIEMENS OLM"Y 6GK1502-2CB10 For single ring
SIEMENS OLM" 6GK1502-3CB10 For double ring

) The converter requires an operating voltage of 24 VDC. If the available operating voltage is
> 24 \VDC the additional power supply 7XV5810—0BAOO is required.

6MD63 Manual
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DIGSI 4/Modem Interface (Rear Side, Port C) Pos.12
No DIGSI interface at the back 0
DIGSI/Modem, electrical RS232 1
DIGSI, Modem, RTD-Box ", Electrical RS485 2
DIGSI 4, Modem, RTD-Box ", Optical 820 nm, ST-Connector 2 3

) RTD-box 7XV5662—*AD10 P
2) If you want to run the RTD-Box at an optical interface, you need also the RS485-FO—con-
verter 7XV5650-0*A00.

Measuring @ Pos.13

without measuring values 0
Slave pointer, Average values, Min/Max values (Only available if “1” or “5” is at position 7) 2
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A.1 Ordering Information and Accessories

A.1.2 Accessories

Exchangeable In-
terface Modules

RTD-Box (Resis-
tance Temperature
Detector)

RS485/Fibre Optic
Converter

Terminal Block
Covering Caps

Short Circuit Links

6MD63 Manual
C53000-G1840-C101-7

Name Order No.

RS232 C53207-A351-D641-1
RS485 C53207-A351-D642-1
FO 820 nm C53207-A351-D643-1

Profibus FMS RS485

C53207-A3851-D603-1

Profibus FMS double ring

C58207=A351-D606-1

Profibus FMS single ring

C53207-A351-D609-1

Profibus DP RS485

C53207-A351-D611-1

Profibus DP double ring

C53207-A351-D613-1

Modbus RS485

C53207-A351-D621-1

Modbus 820 nm

C53207-A351-D623-1

DNP 3.0 RS485

C53207-A351-D631-3

DNP 3.0 820 nm

C53207-A351-D633-3

Ethernet electrical (EN 100)

C53207-A351-D675-1

Name

Order No.

RTD-box, Vaux = 24to 60V AC/DC

7XV5662-2AD10-0000

RTD-box, Vaux =90 t0:240 V AC/DC

7XV5662-5AD10-0000

RS485/Fibres0ptic.Converter

Order No.

820 nnm; FC=Connector

7XV5650-0AA00

820 nm; with®S T-Connector

7XV5650-0BA00

Covering cap for terminal block type

Order No.

18)pin voltage terminal, 12 pin current terminal block

C73334-A1-C31-1

12-terminal voltage, 8-terminal current block

C73334-A1-C32-1

Short circuit links for terminal type

Order No.

Voltage terminal, 18-terminal, or 12-terminal

C73334-A1-C34-1

Current terminal,12-terminal, or 8-terminal

C73334-A1-C33-1
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Female Plugs

Mounting Rail for

19"- Racks

Battery

Interface Cable

Operating Software
DIGSI® 4

Display Editor

Graphic Tools

DIGSI REMOTE 4

SIMATIC CFC 4

160

Connector Type Order No.

2-pin C73334-A1-C35-1
3-pin C73334-A1-C36-1
Name Order No.

Angle Strip (Mounting Rail)

C73165-A63-C200-3

Lithium battery 3 V/1 Ah, type CR 1/2 AA OrdeNo,

VARTA 61277101 501

Interface cable between PC or SIPROTEC device Qrder No.

Cable with 9-pin male/female connections ¥XV5100-4

DIGSI® protection operation and configuration Seftware 4 Order No.

DIGSI® 4, basic version with licenses fo#10'RCs 7XS5400-0AA00

DIGSI® 4, complete version with all option packages 7XS5402-0AA0

Software for creating basic@and powenfsystem control pic-
tures (option package of the complete version of DIGSI® 4) Order No.

Display Editor 4; Full versien with license for 10 PCs 7XS5420-0AA0

Graphic Tools 4 Order No.

Full version witfylicensé for 10 PCs 7XS5430-0AA0

Softwarg™for remiotely operating protective devices via a
modem (and)possibly a star connector) using DIGSI® 4

(optiemypaeKage of the complete version of DIGSI® 4) Order No.

DIGS| REMOTE 4; Full version with license for 10 PCs;

Language: German 7XS5440-1AA0

Graphical software for setting interlocking (latching)
control conditions and creating additional functions (option

package of the complete version of DIGSI® 4) Order No.

SIMATIC CFC 4; Full version with license for 10 PCs 7XS5450-0AA0
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A.2 Terminal Assignments

A.2 Terminal Assignments

A.21

6MD631*-*D/E

6MD63 Manual

C53000-G1840-C101-7

Panel Flush and Cubicle Mounting

Qb |
— T BO1
—
Q2 BO2 | F8

Qs — I
QGIII—‘;V—I c \
Q7I:’—’7jij|4 |
Q8 |

\

R14 [y < v

a
R16 :H—ég v
R15 b
RI7 s
R18 :H—gg VelVe
F10 L H—f%<q BI
F11 &g BI2
F12 I:I—L BI3
F13 1@ Bl4
FIS L+ —Fe.d BIS
F16 C 3. BI6
Fl4

F17 BI7
F18 ]

Q3 :}—t—ﬁ &l F5
Q4 B 503 - \

ower (f);‘_‘:' F1
supply =

|
Rear SCADA
Port ég B
Rear Service é c
Port |
Time |
Synchronization | A
Front PC Port \
|

Ground at Back ‘ L =+
Wall of Housing

Figure A-1

1)Jumper: 1-2 NO
2-3 NC

Interference suppression
capacitors at the

relay contacts,

Ceramic, 4.7 nF, 250 V

Connection diagram for 6MD631*-*D/E (panel flush mounting)
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6MD632*-*D/E

KIS ] Ev i BI20

R9 :l@ BI21
R10 :—L@ BI22
R11 D—ﬁ:@l BI23

R12 L f&E%-q BI24
R13 [

162

Live status =
oontact1 =
Jumper’) (NO, N

Front PC Port .

| \

S Ground at Back @‘:' +
Wall of Housing ,

L g -

1y Jumper: 1-2 NO
2-3 NC

Interference suppression
capacitors at the

relay contacts,

Ceramic, 4.7 nF, 250 V

*)

High-duty relays
Interference suppression
capacitors

MP, 22 nF, 250 V
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A.2 Terminal Assignments

6MD633*-*D/E R .
Q1 ?_—,_4 ol Bo1- [ LJF6

Q2 A BO2 ——1F8

a= —

Q4 B [ e ) ]

BOSt [

5 .
e e Y
e aak 9 | e T3
R14 Bo4, 11T
R16§ '§E Va Bos® | ‘ =kt N
R15 1 £ Vo s= ~IK1g
R17 ] +"V
R17 25 Vs 507 i CIKIT
E}? BI1 Bos %7
—— BI2 T 1
F12 el BO9 —
3 Ev ] Bl4
Y —— BO10L L9

BI5
F16 BI6

F14:iT
F17 BI7
F18 1

|
K1 BI8
K2 gz BI9
KS L1 BI10
K4 _—— BI11
K6 Bl12 Live stat
K7 L= BI13 contact
KB L+ BI14 Jumpe
Ko L] BI15

K5 :»‘— 0 o ‘ CIF
K10 BI16 iy |- L
ar SCADA

K12 L BI18 Re
K13 L~ BI19 P B
K14 - \
1y Jumper: 12 NO

sres eyt Ol == 1
K16 Port | 2-3 NC

(*) RO [ - Interference suppression
Time .
(-) R10 :lJ» Synchronization l A capacitors at the
(+) R [ —H ‘ relay contacts,
(=) R12 [+ Ceramic, 4.7 nF, 250 V
\

Front PC Port l
| p

N High-duty relays
Ground at Back ‘ = Interference suppression
Wall of Housing capacitors

’S O ——————————— 4 MP, 22 nF, 250 V

6MD63 Manual 163
C53000-G1840-C101-7



A Appendix

6MD634*-*D/E L :

BO4 ! - .

Bos I [~ T IS

506 :: { rKis

||

807 I K17

E}? C I —Evad Bi N —
LI d B2 J9

F12 - Bis BOOL T s
F13 L I+ .d B4 e K
F15 L+ &v-q BI5 BO10= 112
F16 5 Bl6
Fl4 3 |

F3
K7 L fF=~0 B3 contact
K8 I—L:@ Bl14 Jumper’y (NO Fa
K9 CJ——{F=~i BI15
K5
K10 \ 1 F1
L F——@eag
BI16 —IF2

K14 3+ B

Ko E Bi2o

K16 c
\ 0 .

Front DIGSI |
Port ‘

S Ground at Back @‘:' =
Wall of Housing

164

1y Jumper: 1-2 NO
2-3 NC

Interference suppression
capacitors at the

relay contacts,

Ceramic, 4.7 nF, 250 V

*

)

High-duty relays
Interference suppression
capacitors

MP, 22 nF, 250 V
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A.2 Terminal Assignments

6MD635*-*D/E

6MD63 Manual
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R17 C+——=
RisC 1o VeV
F10 BI

F14:|T

F17 gj@ BI7
F18

K1 CIJT@ BI8

K2 L& B9
K3 L&z BI1O
K4 —E¥ K] BI11
ﬁ? L = d B2

L | Tv~r] B3
K8 1]

Ko Ew ] Bl14
1 [ Fvwr] BI15
K5 :‘H
K10 C 1wz BI6 i
Ki1 C-H e Bi7 BO1 ' ;I ‘
K12 i Bis o e mae=LY
ﬂi L1 &4 BI1Y H— .
R —
=T\
K15 Boz1 | £ T L8
K16 L
R9 BO22 e S RT.
e g TS
contaci e
Jumper®) (NO, NC) = F4
Power :H L JF1
suppl -
L pply )
bz BI28

‘.‘m BI29

!
3
[
)

Front PC Port

Ground at Back
Wall of Housing

ez

Figure A-5

mounting)

Rear SCADA | B
Port

. \
Rear Service .w‘
Synchronization A

1)Jumper: 1-2 NO
2-3 NC

*High-duty relays
Interference suppression
capacitors
MP, 22 nF, 250 V

Interference suppression
capacitors at the

relay contacts,

Ceramic, 4.7 nF, 250 V

Connection diagram for 6MD635*-*D/E (panel flush mounting or cubicle
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6MD636*-*D/E

Q6 [} le
Q7+

Qs DJ;\/—I lq
R14 [ +— g A
R16 [ g
R15C+—*

\
RITE e vy,

R18 C—+—

F10 BI1
F11 I:I— BI2
F12 BI3
E}g —— Bl4

L BI5
F16 [+ ¥ BI6

Fi4

F17 BI7
F18 [}
K1 BIS

g%'_'* BI9
|+ E¥~d] BIMO
K4 1] BI11
Ke L BI12
K7 L~ s+ B3
K8 [ v Bl14

K9 L1 BI15

KS C—

K10 ) mine
K11 E¥wq BI17
K12 [ BI18

K13 BI19

K14

KIS BI20
K16 3

ive status

S E——

ontact e
Jumper’) (NO, NC) |

F3
F4

Power (i)+—H:| F1
supply = 1 F2

| 1’4
Rear SCADA D
S e

Rear Service ! 1
Port 8

Time
Synchronization
Front PC Port

Ground at Back | L
Wall of Housing

1)Jumper: 1-2 NO
2-3 NC

*)High-duty relays
Interference suppression
capacitors
MP, 22 nF, 250 V

Interference suppression
capacitors at the

relay contacts,

Ceramic, 4.7 nF, 250 V

re A-6 Connection diagram for 6MD636*-*D/E (panel flush mounting or cubicle

mounting)
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A.2 Terminal Assignments

6MD637*-*D/E

6MD63 Manual
C53000-G1840-C101-7

F14
F17 '%'_E@ BI7
F18

K1 pis

L3
L4

M18
M17

K14 -+ B L7
11
KIS BI20 BO21 Lo
K16 1 L11
BO22

{12

|
|
| Live status -+ F3
contact 1 Bj% F4
| Jumper') (NO, NC)
Ly Power St

(~

supply -

=+ F2

System
Interface

I
o
Jre

10

Rear Service/
DIGSI Port

-

Time |
Synchronization | A

Front DIGSI
Port

Ground at Back
Wall of Housing

Figure A-7
mounting)

L1 ()
L2 (+)

1).Jumper: 1-2 NO
2-3 NC

Interference suppression
capacitors at the

relay contacts,

Ceramic, 4.7 nF, 250 V

*

High-duty relays
Interference suppression
capacitors

MP, 22 nF, 250 V

Connection diagram for BMD637*-*D/E (panel flush mounting or cubicle
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A.2.2 Panel Surface Mounting

6MD631*-*B F_— - - - — . O

1)Jumper: 1-2 NO
2-3 NC

Interference suppression

. - capacitors at the
\ \?\;C)Illjn? Hat Side e 5 | ) relay contacts,
v w £ 4@ W alof Housing =/ Ceramic, 4.7 nF, 250 V
Fi Connection diagram for 6MD631*-*B (panel surface mounting)
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A.2 Terminal Assignments

6MD632*-*B

6MD63 Manual
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PISEE

19
44 %EE VelVe

gg BI1
C e~ BI2
56 -0 B3
81 L+ i B4
82 1= BIS
58 [ 5. Bl

84 l:l‘—_@ BIS
60 Lo+ Bio
[ mvwr] BI1O
61 - &= BI1
62 . B2
87 . BI3
63 L ¥ Bl14
88 [ mv~q BI5

S04 - 110
BO5 3%
506 7 7

contac By
J r')
Pow of L (v

Front PC Port

Ground at Side

4
Wall of Housing é J'

16 L (V)

1)Jumper: 1-2 NO
2-3 NC

Interference suppression
capacitors at the

relay contacts,

Ceramic, 4.7 nF, 250 V

*

)

High-duty relays
Interference suppression
capacitors

MP, 22 nF, 250 V

-9 Connection diagram for 6MD632*-*B (panel surface mounting)
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6MD633*-*B

80 1+

L EFv~i] BI2
56 50 Bl

81

82 [+

¥ BIS
58 1 zv.q Bl

57I:I—h

83
59

85

?_E@, BI7

|
84 [ ——&%.q BI8
60 5. BIO

\E= ] BI10

61 - — i) BIN
62 I f53..g B2
fa [ +ExodBits

Zv ] Bl14
88 I+ Ez«i BI5

63

86 [ —

64 [+ @ Ble
:FL*:@ B17

8 L 3dBns
90 [~ . B9

89

170

BI20 Q
\

=
ST )

116 L- (V-)

1)Jumper: 1-2 NO
2-3 NC

Interference suppression
capacitors at the

. n relay contacts,
Ground at Side | = Ceramic, 47 nF, 250 V
Wall of Housing E
*
High-duty relays
Interference suppression

capacitors
MP, 22 nF, 250 V

Connection diagram for 6MD633*-*B (panel surface mounting)
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A.2 Terminal Assignments

6MD634*-*B

6MD63 Manual
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gg BI1
L 1 Fei BI2
56 5. B3
81 173 Bl4
82 [ —@w.q BIS
58 [+ {53 BI6
57 :Hf

83 BI7
59 [} ‘

84 BIS
60 {5 . BI9
85 [ H—f@s . BI10

61 l:l— BI11

62 [ H—T55..0 B12

87 L —&=-g BI3

63— & Bl4

88 [ fzvwq BI5

86 [

gg Bl16 \

BI17
65 Lty Bns . A S S N

0 15
s BI19
67 - (Vo)

%)
j =

<

o

<
Il

1) Jumper: 1-2 NO

|
|
| 2-3 NC
Front DIGSI | Interference suppression
O Port | capacitors at the

relay contacts,
Ceramic, 4.7 nF, 250 V

|
| *)
|

K High-duty relays
Ground at Side 5‘:' = Interference suppression
Wall of Housing | capacitors

‘ )L 77777777777777 K MP, 22 nF, 250 V
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6MD637*-*B

172

gg BI1
L} BI2
56 C_H—f5. BI3
81 1 Fe.d B4
82 :If BI5
58 [ H—1 i3 BI6
57 :,_’7

83 BI7
59 1

|

84 BI8
60 [ H—| . Bl
85 1 @s ] BIO
61 L 73 BI11
g; C &4 B2

BI13
63 L 15K BI4

88 1|3 BI15
86 [t

gg BI16

BI17

gg L f&Es.q B8

C == BI19
66 [+

91
BI20
A=

92 BI25

0

Figure A-12

68 -+ fF=wq BI @
93 I mag) %

statl

ct

per') (
\ wer

N
N

BO20 25

supply

Ground at Side
Wall of Housing

50
24
23
48

54
B
NO, NC) 7
\

(~)

Front DIGSI
Port

S L0
= L)

1) Jumper: 1-2 NO
2-3 NC

*)

High-duty relays
Interference suppression
capacitors

MP, 22 nF, 250 V

Interference suppression
capacitors at the

relay contacts,

Ceramic, 4.7 nF, 250 V

Connection diagram for 6MD637*-*B (panel surface mounting)
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A.2 Terminal Assignments

Shield

6MD631/2/3/4/7**B ~ — — — — — — — — — — — — — } .
(up to release | \ 4@ﬁ. Channel B
\ | 4@ Profibus
| | Rsm@
| | 4 s |B
| Optical | -
‘ Rear SCADA P ‘ S
Port or 6 D |GND
| Electrical | A
| \ ~
| | ield
| |
| |
| |
| |
‘ | Channel C
| RS232|RS485
| s |B
| Rear Servi RTS |-
| pﬁﬁr ervice GND |GND
| ™D |A
| RxD |-
\
\
\
\
\
‘ e —
| 2 COMMON
\ onization [ ]28 IN5V
| ¢ 3 IN24V
\ —{_J1 Shield
\
|

\
\
\
\
\
\
\
\
‘ EZ? IN12V
' \
\
\
\
\
\
\

@Jre A-13  Connection diagram 6MD631/2/3/4/7*-*B up to release .../CC (panel

® surface mounting)
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6MD631/2/3/4/7*-*B r— - - - - - - - - - - - = 1
(release .../DD and
higher)

C)O

Rear SCADA Optical B:
Port or Channel B @
Electrical

|
|
|
|
|
|
T
|
| electrical RS232/RS
|
|
|
|
\
|
|
|

Rear
Service Port

Channel C

electrical RS232/RS485

\
\
@ \
| —__ 127 IN12V
— 2 common
3
\ L]
\
\
\

IN 24 V
Shield
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A.2 Terminal Assignments

6MD635*-*B e 5
o
7101

*) _4|—‘:| 69 (+)
BOS 168 rs
BO6 | { 70
BO7 ! — \
BO8
BO9 !
BO10L >
BO11< 128
BO12 roo
BO13 1%
| 198
BO14L I
197
B 147
27 (9)
— 77 (+)
B %
==l 176
o18 i [ 178
BO19 ) 28
s

1 29
BO22+ 79

Live status -+ 104
conteu:t1 & 154
Jumper') (NO, NC)

Power = %«:l 37 L+ (V4)

(~))
supply —|«:| 38 L (V-)

Front PC Port |
1).Jumper: 1-2 NO

| 2-3 NC

|

| High-duty relays
| Interference suppression
|

capacitors
MP, 22 nF, 250 V

. . Interference suppression
Ground at Side é ) capacitors at the
Wall of Housing | relay contacts,
fffffffffffff N Ceramic, 4.7 nF, 250 V

N

Figure A-15  Connection diagram for 6MD635*-*B (panel surface mounting)
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6MD636*-*B

gure A-16

176

BI1
I BI2

[ BI3

Bl4
I e BI5

[ & BI6

BI7
1

BI8
L1 E; BI9

BI10
] z BI11
Bl12
C 1 F BI13

B Bl14
BI5

CH1f BI17
Bl18
T Zw~i] BI19

%’ﬂ_—r@ BI20

|
— \

T SR N
nt 154

contact b
Jumper") (NO, NC)

Power ~
supply -

T 37 L+ (V)
138 L (V)

Ground at Side
Wall of Housing

|
Front PC Port |
\ ]

1)Jumper: 1-2 NO
2-3 NC

*)

| High-duty relays
Interference suppression

| capacitors

| MP, 22 nF, 250 V

\

Interference suppression
capacitors at the

relay contacts,

Ceramic, 4.7 nF, 250 V

Connection diagram for 6MD636*-*B (panel surface mounting)
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A.2 Terminal Assignments

6MD635/6*-*B (up F-— - - — — — — —

to release .../CC)

Rear SCADA
Port

Optical

4@
=

Rear Service

2

L 4

6MD63 Manual
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Electrical

\
\
\
\
\
\
|
or |
\
\
\
\
\
\
\

RS232
CcTS
RTS
GND
TxD
RxD
Shield

INSV

@re A-17  Connection diagram for 6MD635/6*-*B up to release ..
mounting)

Shield

IN12V
COMMON

. Channel B O

Channel C

RS485
B

GND
A

IN 24 V

./ICC (panel surface
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6MD635/6*-*B (re- e .
lease .../DD and
higher)

O

Rear SCADA Optical B:
Port or Channel B 4
Electrical

\

\

\

\

\

|

T

\

| electrical RS232/RS
‘ \
\

\

\

\

\

\

\

o

Channel C

electrical RS232/RS485

\
\
@ [

[ —1__ 152 IN12V
Time | @ 2 COMMON
Synchr io \ [ 53 IN5SV

‘ 3

‘ 1

\

\

\

Rear
Service Port

IN 24 V
Shield

L e NA» |
Figure @Connection diagram for 6MD635/6*-*B up to release .../DD (panel
surface mounting)
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A.2 Terminal Assignments

A.2.3 Device with Detached Operator Panel

6MD631*-*A/C

y -
Rear SCADA | B
Port

|
Rear Service 1 c
Port
Time
Syncronization

o0

A

|
|
|
| 1) Jumper: 1-2 NO

Ground at Back | = 2-3 NC
Wall of Housing

ffffff capacitors at the

a1
Front PC Port Operation Ground at Back @‘:' < relay contacts,
) unit Wall of Housing B Ceramic, 4.7 nF, 250 V

= = = . . —

\@.Are A-19  Connection diagram for 6MD631*-*A/C (panel surface mounting with

% detached operator panel)

Interference suppression
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6MD632*-*A/C

BO1 *‘4|—[:| Fé

812 Dﬁ 'a ——{1F8
BO2 £
Q3 CIF5

S
BOST

— lrne
Q7 * | ) L 1J2(%)
Y S A Boa| T T— L 13
R14 -+ H—]
£ Vq WJ—\:I Ja 'S
R16 BOS5 |
— S Y ==
E:? % BOG | (—T—r‘ [ 1K18 %
. VAV, e
Ris L oo VlVo BO7 | ||| K7
E}? —— B BO8= — et
P2 LT B Bog| & —
F13 ] o =
Zv i Bl4 I I
F15 —] BO10L —1J11
,Fwd] BI5 T 142
F16 5. BI6 R
F14 I:I—’* BO11-
F17 %}@ BI7 BO12 =
F18 ‘ BO13
KI L&z BI8 BO14=£

Live status
contact

K13 l:li:@:: B9 ar S

K14 1 ‘

K15 gﬁ@l BI20 Rear Service

K16 i Port
il

R?g BI21 Time |
L Zw ] BI2 Synchronization A
R11C 5 Bi2 : |
R12 - (v
R13 [ |
| & |
‘ Ground at Back T' L1+
Wall of Housing .

-
Operation Ground at Back C—é—l‘: =+
unit Wall of Housing ,

detached operator panel)

1)Jumper: 1-2 NO
2-3 NC

Interference suppression

capacitors at the

relay contacts,
Ceramic, 4.7 nF, 250 V

Connection diagram for 6MD632*-*A/C (panel surface mounting with
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A.2 Terminal Assignments

6MD633*-*A/C

L 4
Time A ')Jumper: 12 NO

Synchronization | 2.3 NC
|

Interference suppression
capacitors at the
relay contacts,

|
Ground at Back T:I = A
Wall of Housing | Ceramic, 4.7 nF, 250 V
______ 4 *)

- n . High-duty relays
Opfratlon \(,3\;061"‘? I?It Back 6 - Interference suppression
uni all of Housing capacitors

************* MP, 22 nF, 250 V

ure A-21 Connection diagram for 6MD633*-*A/C (panel surface mounting with
detached operator panel)
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6MD634*-*A/C e .

Live status T 1F3
contact
Jumper)

DIGSI Port

Synchronization

1)Jumper: 1-2 NO
4H A 2-3 NC

‘ Interference suppression
capacitors at the
| relay contacts,

Ground at Back ‘ = Ceramic, 4.7 nF, 250 V
Wall of Housing
J

- *)

. __m—-—- - - - = - High-duty relays
Operation Ground at Back ‘ = Interference suppression

unit Wall of Housing capacitors

——————————— MP, 22 nF, 250 V
Figure @Connection diagram for 6MD634*-*A/C (panel surface mounting with
detached operator panel)
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A.2 Terminal Assignments

6MD635**A/IC @0 = — — — — — — = — = = 5

= A
o8 | 3ly
R14

r E Va

Y

R16 c v
R15 — b
R17 5
R18 %BE Ve
F10 :'—l_—@l BI1

F11 ] sl
F12 C 1] B13
F13 l:l—,— Bl4
F15 L —F= . BI5
F16 5. BI6
F14

F17é-3@| BI7
F18
K1 :IJT@ BIS
K2 C 7= . BI9
K3 L4z 1] BI10O
K4 BI11
K6 {75 BI12
K7 L1175 . B3
Eg :'—'—:@I BI14
C_ &= BI15
KSCIT
K10 BI16
K11 o+ BI1Y

K12 B
K13

Live status - F3
contact 4 F4

Jumper (NO, NC) |

—1t
Power ~) LF1
supply = \F—FLCF2
|
Rear SCADA ®
Port l B
i : = B Rear Service | j
E= [
5 BI32 Rea qJ c
Mo T ] BIs3 Time |
M2 L == BI34 Synchronization | J A
| 73] BI35 - :
M13 ] = Interference suppression:
M14 l:l— BI36 capacitors at the

|
| | relay contacts,

M15 ] T i
e BI37 Ground at Back ®_||:| L Ceramic, 4.7 nF, 250 VV

¢ L Wall of Housing . %)
rii:::iﬁ[ﬂﬁ@[iji:iij High-duty relays
Front PC Port Operation Ground at Back ‘ = Interference suppression:
unit Wall of Housing capacitors
LI - — — — — = = . MP, 22 nF, 250 V

Figure A-23  Connection diagram for 6MD635*-*A/C (panel surface mounting with
detached operator panel)
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6MD636*-*A/C
Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
R14
R16
R15
R17
R18

K2 L+ BI9
K3 L+ BM1O
Ka

K& L1155 Bit2
K7 L 1=

K8

KS T
K5 I:II

|
K10 L_———F=q BI16
K1 C 145 .. BI17

Eg:'—:@ BI18

K14 3

S
=, ¢

P~ 5 . BI2
F12CH{& . BI3
FISC 1115 . B4
FISL 1= BI5
F16 4 F=-q BI6

£

BI1

2= BI11

BI13

Bl14
BI15

SN

|25 5] B9

R

Live status
contact

Jumper (NO, NC) |

Power
supply

Rear SCADA
Port

Rear Service
Port

Time
Synchronization

Ground at Back
Wall of Housing

Operation
unit

Figure A-24

184

Interference suppression
capacitors at the

relay contacts,

Ceramic, 4.7 nF, 250 V

*)

High-duty relays
Interference suppression
capacitors

MP, 22 nF, 250 V

Connection diagram for 6MD636*-*A/C (panel surface mounting with

detached operator panel)
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A.2 Terminal Assignments

6MD637*-*A/C

K13 {2z .q BI19 022+ EE H;
\

\
K15 B status . F3
K16 ] contact F4

Jumper’) (NO, NC) ‘

\
\ Power (f);f—: F1
| supply = —‘—4- F2
\

System
Interface | B
Rear Service/
DIGSI Port C
Time 1y Jumper: 1-2 NO
Synchronization A )
2-3 NC

) \
Interference suppression

” e BISS |

\

capacitors at the
ES BI36
\ e — |
M15 BI37 Ground at Back @:I
|

relay contacts,

= Ceramic, 4.7 nF, 250 V
e Wall of Housing = )
- __m_ _ _ _ _ _ . High-duty relays
Front DIGSI Operation Ground at Back T‘:l‘ < Interference suppression
Port unit Wall of Housing capacitors
L= — — — — — — = = - MP, 22 nF, 250 V
Figure A-25  Connection diagram for 6MD637*-*A/C (panel surface mounting with
detached operator panel)
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A.2.4 Mounting without Operator Panel

6MD631*-*FIG

a7\,

R14 l:l—‘i.ﬁg v

a
21: l:l—,—'gg Vo
R18 -+ e’

F10 BI1
FL I~ {@Es.d B
F12C - v B
FISC &= Bl4
F15 L&z BI5
F16 531 BI6

F14 37—
Fe i B
F18

Rear SCADA

Port ég B
|

Rear Service c

Port

Time A

Syncronization

Ground at Back @:' =
Wall of Housing |

PC Port
(to Panel or Door)

without operator panel)

1)Jumper: 1-2 NO
2-3 NC

*)

High-duty relays

Interference suppression

capacitors

MP, 22 nF, 250 V

Interference suppression
capacitors at the

relay contacts,

Ceramic, 4.7 nF, 250 V

%\@6 Connection diagram for 6MD631*-*F/G (devices for panel surface mounting
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A.2 Terminal Assignments

6MD632*-*FIG= @ -
———L_JFe
gg;T —[_JF8
—4—FF5
ﬁlil F9
BOS:
—l e

* L J2(+
) 1 :IJ3()

i
BOS \

Bos, 1 '] 1 K18

Rear Service | 1

e
Time | 2-3 NC
Synchronization ‘ A %)

High-duty relays
| Interference suppression
‘ capacitors

MP, 22 nF, 250 V

Ground at Back @‘:' =
Wall of Housing . Interference suppression

[ capacitors at the
(PG Port relay contacts,
(to Panel or Door) Ceramic, 4.7 nF, 250 V
ure A- Connection diagram for 6MD632*-*F/G (devices for panel surface mounting
without operator panel)

6MD63 Manual 187
C53000-G1840-C101-7



A Appendix

6MD633*-*FIG

1)Jumper: 1-2 NO
2-3 NC

*

)

High-duty relays
Interference suppression
capacitors

MP, 22 nF, 250 V

Ground at Back = )
Wall of Housing Interference suppression
N capacitors at the

- I relay contacts,
\O (_)PC Port Ceramic, 4.7 nF, 250 V

(to Panel or Door)

Figure A-N&wection diagram for 6MD633*-*F/G (devices for panel surface mounting

out operator panel)
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A.2 Terminal Assignments

6MD634*-*F/G S .
! BO1=~ — e
\ BOZT—T—FE F5
F9

| BO3=L T e
| — e
\ *) 32 ()
‘ BO4 ;; ]‘- | 1J3
| Bos T | [ 1t 7S
\ BO6 ﬂT—rD K18
| BO7 |

F10 L —f&w.d BI1 PR

F11 BI2 BO8

F12 - bis BOO 7

FISL & B4

F15 &y BI5 BO10L .

F16 5. Bl6

F14 1

F17 é’-r@ BI7

F18 |

K1 I:Im BIS

K2 L ——fF%<q BI9

ystem
Interface

K15 Rear Service/
K16 DIGSI Port C

| \ 1 Jumper: 1-2 NO
\

Time 2-3 NC
Synchronization | A )
High-duty relays

\ Interference suppression

Wall of Housing Interference suppression

Q I - capacitors at the
PC Port
\ ) (to Panel or Door) relay contacts,

Ceramic, 4.7 nF, 250 V

‘ capacitors
MP, 22 nF, 250 V
\ Ground at Back Ti‘ e » et

ure A-29  Connection diagram for 6MD634*-*F/G (devices for panel surface mounting
without operator panel)
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6MD635*-*F/IG

R16 c v
* b

R15 1

R17 Ei.%g VAV,

R18 [+ G

F10 L_+——&=+.d Bl

K13 l:li:@:: BI19
K141

K15 [ BI20
K16 ]

Rﬁ‘g L BI21
L fEed BI22
R11 :HP:@ BI2:

RIZE I E=ad BI2

@ Figure A-30

L11
L12

(]
BO22 —/

contact -
Jumper')(NO, NC)

Live status Gj% Fs
F4
P

Power ~ | L JF
supply F

\
Rear SCADA B
Port |
Rear Service
Port ¢
Time
Synchronization A
\
\ o
Ground at Back f L=
Wall of Housing |

PC Port
(to Panel or Door)

|

without operator panel)

1).Jumper: 1-2 NO
2-3 NC

*

High-duty relays
Interference suppression
capacitors

MP, 22 nF, 250 V

Interference suppression
capacitors at the

relay contacts,

Ceramic, 4.7 nF, 250 V

Connection diagram for 6MD635*-*F/G (devices for panel surface mounting
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A.2 Terminal Assignments

6MD636*-*FIG @~ = = = — = — = — = — — 5

ST,
Rie oo v
R15 S Vb
Ris 20 Vo

F10 :H@ Bl1
F11 L e BI2
F12 - Bis
F13 L fzud B4
FIS L - —@s.d BIS
F16 L Zv. BI6

K12 &5 B8

Live status -+ F3
contact e F4

Jumper") (NO, NC)

Power o [—H

supply - -4‘@ F2

9
Port 5 B 1y Jumper: 1-2 NO
2-3 NC
Rear Service
1
| High-duty relays
Time Interference suppression
| MP, 22 nF, 250 V
l Interference suppression

Ground at Back f \ L= capacitors at the
Wall of Housing | relay contacts,

I PC Port Ceramic, 4.7 nF, 250 V
‘ °

(to Panel or Door)

QQ.
Oox

l
c

L

&5

P Figure A-31 Connection diagram for 6MD636*-*F/G (devices for panel surface mounting
without operator panel)
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6MD637*-*F/IG

192

r. - - - - - - - — — — — il
| BO1 TL—WEE Fe
‘ BO2 £ -
\ . JF9
BO3< 1 re
| —
| *) E— N VP )
| B804 ; I s
\ BOS HE J4
F10 [ o 806 7 K18
FI1E s o sy T KT
F12 0 v Bis |
F13 -] J7
Zv Bl4 BOS 19
Elg D—:@@l Bl BO9 T J8
BI6 e
F14 - i—‘z J11
BO10< =
F17 BI7
F18 |
g CH——fFw<q BI8 9 2
L H—&E=J B9 T
K3 145 Bito BO16 i
K4 v BIN =il 4
K6 L fz=«q BI12 BO17
K7 :"‘—:@ BI13 BO1S M18
K8 &« Bl14 i
K9 [ F——"&wxx| BI15 BO19 M17
K5 | -
K10 T H—&%wq BI16 BO X\ L9
K11 l:l‘—:@ BI17 BO L8
K12 - Evad B 11

K13 C+— BI19 (o)
Kia P Rl
KIS BI20 L S
K16 [} nta & F4

| mpel O, NC) |

| Power o
‘ supply =

[
System 1%
Rear Service/ -
DIGSI Port 8‘ ¢
Time
Synchronization A
M11 ] ‘- BI34

|
M12 S o BI3S |
|

M1SED) E BI36

T! =
BI37 Ground at Bgck |
Wall of Housing ,

(to Panel or Door)

igure A-32

without operator panel)

1)Jumper: 1-2 NO
2-3 NC

*

)

High-duty relays
Interference suppression
capacitors

MP, 22 nF, 250 V

Interference suppression
capacitors at the

relay contacts,

Ceramic, 4.7 nF, 250 V

Connection diagram for 6MD637*-*F/G (devices for panel surface mounting
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A.2 Terminal Assignments

A.2.5 Connector Assignment

On the Interfaces

RS232 RS485 Profibus FMS Slave, RS485 Modbus, RS485 Ethernet
Profibus DP Slave, RS485 DNP3.0, RS485 RS232
1 Shield (with Shield Ends Electrically Connected) .Tx+
2 RxD — — Tx-
3 TxD A/A’ (RxD/TxD-N) B/B’ (RxD/TxD-P) Rx+
4 — — CNTR-A (TTL)
5 GND C/C’ (GND) C/C’ (GND) —
6 — — +5 V (max. Load <100 mA) Rx-
7 RTS —*) — —
8 CTS B/B’ (RxD/TxD-P) A/A’ (RxD/TxD-N) —
9 — — — —
*) Pin 7 also may carry the RS232 RTS signal to an RS485 interface.
Pin 7 must therefore not be connected!
On the Time Syn-
chronization Inter-
face \
Pin-No. Designation
1 P24 _TSIG
2 P5_TSIG
3 Return Line
4 —)
5 Screen Potential
6 —
7 Input 12 V
8 Input 24 V*)
9 Screen Potential
*)assign
L 4
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A.3 Connection Examples

A.3.1 Current and Voltage Transformers

111
) —) Panel Surface Mounted
X°%'% " Fush-mountediCubicle

Flush-mounted/Cubicle _ o
1 |— 1
25| Ql . Ala Q2 |50
| |
24, Q3| e Alb |Q4 , 49
J 23| os| o Ale | Q6|48
1914 N N
Juoh e 2| ar, N e |47
| M 1 I_ Y G 3 A J !
v v v L 6MD631/2/3 N
A B C Size 4/,
) _) Panel Surface Mounted
8 * 8 r Flush-mounted/Cubicle o
1 |— - — - — - 1
50 Q1 . Ala ‘@2 | 100
| |
49 , Q3| o AlD |Q4 , 99
J 48| os| . Alc |las |98
144 N R
N o P al 47‘ Q7, A .Q8 ‘97
L4 “‘ 1 I_ R, J !
v v v L 6MD635/6 N
A B C

Rigure;A¢33  Current connections to three current transformers with a starpoint connection
for ground current, normal circuit layout
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“\_—
" |

) Panel Surface Mounted _ B
4 r : i
Flush-mounted/Cubicle
1 |— —l 1

25| Q1 . Al Q2 |50
|

[
24, Q3| o AlD |Q4 , 49 @

23| 5| e nlc | Qs I%
L | T T ' ' T
314 I
4 1! - 22| a1, oA
. _ “‘ 1 I_ - — - -

'Q2 | 100
|

|Q4 99

[ !98

Figure /-\’\-34 Cutkent connections to two current transformers - only for ungrounded or com-
ated networks
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-

A

o

NI

- Panel Surface Mounted
x x Flush-mounted/Cubicle B
1 |— - - - — - — - —l 1
25| Q1 .« Ala Q2 |50
| |
24, Q3| « Alb |Q4 . 49
J 23| Q5] . Alc |Q6 |48
g T T T
g—lg—lk a7| ce, la o a7 |2
N AN . L. . .
L eMbestzs . - ., 7]
Bl c

- — =1

1

yal

KIk

.

Important! Cable shield grounding must'be done on the cable side!
Note:

Change of Address 0201"setting changes polarity of 3|5 Current

Input !
iva 1
Size '/

/) y/n Panel Surface Mounted ____
* x * Flush-mounted/Cubicle 1
1 |— ''''''' —l 1
50| Q1: . la Q2 |100
[ [
49 , Q3| M Ib |Q4 99
J 48| Q5] e e |Q6 |98
L i 1 1 1 I
g g g k |
2y N 5 B or| . i . o7 a7
| - M‘ ' . _ !
L 6MDesss ]
A B Cc
A
L I Ir 4
1
1
%I Wl
KI ki
'-||| Important! Cable shield grounding must be done on the cable side!
Note: Change of Address 0201 setting changes polarity of 3|5 Current
Input !
Size '/,
Figure A-35  Current connections to three current transformers and a core balance neutral

196

current transformer for ground current — preferred for effectively or low-resis-
tance grounded networks
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— ® A
Busbar
———
9 c
A
B I
a
2 &
1 Panel Surface Mounted
[" 7 Flush-mounted/Cubicle =~ |
1 |— - = . - — - —l 1
21IR14, . Ya .
/*fx_/x 46.R15| .XR l |R16.20
19|R17i . e iR18| 44
25| Q1 . Al '@ |50
24, Q3| o Alb Q4 | 49
J 23| Q5| o Alc [Q6 | 48
é g EJI | | | |
by pi B BA 22:Q7| N !Q8:47
ey | 4 B |
Yvy L ewDeyiPB, |
A B C Size '/,
e » A
L Busbar
o c
A
B I
a
R
| Panel Surface Mounted
[ 7 Flush-mounted/Cubicle ~ = |
1 |— - = .= - — - —l 1
46IR14, . Ma .
/*t/x 96. R15] . ¥b l |R16. 45
' Vi '
44|R17| -4 |R18| 94
50| Q1" . Ala ‘@2 | 100
49, Q3| o Alb |Q4 | 99
J 48| Q5| . Al |Q6 | 98
g g EJI | 1 | |
N g v ol a, Q7! N !QS o7
24 — I | L |
Yvy L ewDess__ ]
A B C Size '/

Figure A-36

Current and voltage connections to three current transformers and three voltage

transformers (phase-ground), normal circuit layout
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[ 9 A
T Busbar
- C
A
B |t
da
o,
. gee
Panel Surface Mounted
Flush-mounted/Cubicle 1
1 |— - _Vab_ — - —l 1
21|R14. AR c
/ f—/ 46'R15| JVeb l |R16%0
¥¥ ¥ 44|R18; Ve o ;R17|19
I | | |
2| Q1 o Ja Q2 |50
24, Q3| e Alb |Q4 | 49
|
J 23, Q5| . Alc |Q6 48
L JI | 1 1 |
%—lg—lg—lk 22, Q7| BN |Q8;47
| BN DN | 4 B |
Yvy e
A B C Size '/,
® ® A
T B Busbar
%
A
B I
da
dn é/é/a,_“,
S B |,
Panel Surface Mounted
r Flush-mounted/Cubicle B
1 |— - _Va b_ — - —l 1
46!R14n ot | |
\ . 5 | ke
/*fx/* %' R15| N |Ri6 45
94|R18| Ve o IR17|44
I | | I
s0] Ql . Ala Q2 | 100
49, Q3| e Alb |Q4 | 99
| |
J 48, Q5| . Alc |Q6 | 98
L J | | 1 1 |
%qg—lg—lk 47, Q7| o A |Q8;97
| BN N | L B |
Yvy L ewDesss__ |
A B C Size '/,

Figure A-37  Current and voltage connections to three current transformers, two voltage
transformers (phase-phase) and open delta VT for V4
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— >
Busbar
—
e —
A BB
al bla |b
< Pan_elS_urfa_ceﬂ)upted_ o
r Flush-mounted/Cubicle 1
\ T v T T \
21, R14 Va-b O
/ /_ / 46|R15| . Veb J |R16' 20
| ]
b b b ¢ 19[R17, o o R84
f I
25 Q1| . Ala |Q2 550
24| Q3 PN @4 |49
23| Q5| o AlC |Q6 | 48
Lg gj' L B
N B L « 2| a7, 4 a8 |47
| = \ L . &S 5 _ _] !
vvv L _6MDe31237 o . _ _|
A B C size '/,
— P
Busbar
—
e —
A BB
- Panel Surface Mounted
r Flush-mounted/Cubicle 1
\ T vk o T \
46, R14 JNVab

/x/_x/x 96|R15! Veb l iR16|45

44| R17, * R18| 94
[ |
50| Q1| . Jla |Q2 100
49| Q3, e a4 |99
8] Q5 oAl a6 |08
L | 7 | ! ' [
Kg_l g_Lk a7| a7, s .8 | o7
| _ 4“‘ ' I_ - . o J '
v v v L .6MDess . _
A B C Size '/,

Figure A-38  Current and voltage connections to two current transformers and two V-con-
nected voltage transformers, for ungrounded or compensated networks
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g $
Busbar
—
e —
Al BB
al Qa b
< Pan_elS_urfa_ceﬂ)upted_ o
r Flush-mounted/Cubicle 1
' |— - __ - T '
21, R14 Va-b O
/ /_ / 46|R15| . Veb J [ R16' 20
1 1
b b b ¢ 19IRIT. oy , R18) 44
1
25 Q1| . Ala |Q2 50
24| Q3| e Alb 1 Q4 |49
J 23| Qs| e Alc |Q6 | 48
Lg g gL [ ' ' [
by pi ol pli 2| ar N Q8% 47
| = \ |_ R W !
v v v L 6MD631/2/3 |
A B C Sizenll,
——
Busbar
—
e —
A BB
= Panel Surface Mounted
r Flush-mounted/Cubicle 1
' " vab 1 '
46, R14_ JaD O
/ /_ / 96|R15| Veb J | R16,45
1
X% 4 RIT, ,R18|94
I
50 Q1| .« \la | @2 10
| Q3, e Alb Q 4|
L J 48| Q5| o AlC |Q6 | 98
g L [ [ ' ' [
Kg_l jgik 47| Q7. o 4 Q8 |97
= \ L. 7 _ !
I

Figure A-39

Current connections to three current transformers with a starpoint connection

for ground current, two V-connected voltage transformers - only for ungrounded

or compensated networks
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A.3.2 Connection Examples for RTD-boxes

6MD63 Manual
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6MD63

6MD63

7XV566
RTD-Box

Bus number: 00

A' and B' Jumpers
for the Terminating
Resistors

Al
PortC T1| 7XV5650 D l_A
o FO/RS485

Converter [j [ B

B’

£

] A [FA
[]| Portcy)

0| B | B

Bl

7XV566
RTD-Box

Bus number: 00

A' and B' Jumpers
for the Terminating
Resistors

7XV566
RTD-Box

Bus number: 01
A'and B' Jumpers
for the Terminating
Resistors

TXV566
RTD-Box

Bus number: 01
A' and B' Jumpers

Figure A-40  Simplex operation with one RTD-Box; aboveaeptical design (1 FOs); below:
Design with RS485
Al
——» R1|7xvsgso \ 0 [A
6MD63 PotC T1| FO/RS485
- Convérter El [ B
Bl
Al
] A [A
6MD63 [ | Port G j
0| B | B

Figure A-41

Bl

for the Terminating
Resistors

Half-duplex with one RTD-Box; above: optical design (1 FOs); below: design

with{RS485
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7XV566
RTD-Box

Bus number: 01 0

7XV566
RTD-Box S

Bus ber: 02
A’ dand B* pers
or erminating
st

Bus numnber: 01

7XV566
RTD-Box

Bus number: 02

A' and B' Jumpers
for the Terminating
Resistors

—> R1|7xvseso [I|A A
6MD63 PortC T1| FO/RS485 ElB
- Converter E' B
Al
| A
0| A
6MD63 [] | PortC
B
Al
A
B
Bl
Figure A-42  Half-duplex with two RTD-

with RS485

1))
R
.(,(b
<

O
&

L 4
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A.3 Connection Examples

A.4 Current Transformer Requirements

The requirements for phase current transformers are usually determined b -
current time protection, particularly by the high-current element settings. Besides,
there is a minimum requirement based on experience.

The recommendations are given according to the standard IEC 60044-1.

The standards IEC 60044-6, BS 3938 and ANSI/IEEE C 57.13 are referréd to for con-
verting the requirement into the knee-point voltage and other t@mer classes.

A.4.1 Accuracy limiting factors @

Effective and Rated
Accuracy Limiting
Factor

Calculation
example according
to IEC 600441

6MD63 Manual
C53000-G1840-C101-7

Required minimum effective accu- 0
racy limiting factor
I

pNom
but at 2
K Minimum effective accuracy limiting
factor
50-2p Primary pickup value of the high-current
element
om Primary nominal transformer current

Resulting rated accur itin Rgc + Rey

factor ==~ . ,
KaLF Rgn -+ Rot KaLF

\ with
@ KaLr Rated accuracy limiting factor
O Rgc Connected burden resistance

7S (device and cables)
Rgn Nominal burden resistance
Rt Transformer internal burden resistance
A
+
F'=20 KALF = %'202 9
¢ = 0.6 Q (device and cables)
Rei=3Q

Rgy=5Q (6 VA
BN ( ) KaLr set to 10,
so that: 5P10, 5 VA

with
Isnom = S€condary transformer nominal current
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A.4.2 Class conversion

Table A-1 Conversion into other classes O
British Standard BS 3938 @

L 4
ANSI/IEEE C 57.13, class C
_ A
Vs.t.maxf 20- IsNom ’ R@

Isnom = 5 A (typical value)
IEC 60044-6 (transient response),
class TPS

Va = K- KSQJF Ren) * LsNom
K=1
Kssc= Kavr

Calcula in'‘Chapter A.4.1 where:

Classes TPX, TPY, TPZ

Kago=
Tzscjce;% power system and specified closing
sequence
wi
Knee-point voltage
Ret Internal burden resistance
Ren Nominal burden resistance
TsNom secondary nominal transformer current
KaLr Rated accuracy limiting factor
@ Vi tmax sec. terminal volt. at 20 Tyom

Va sec. magnetization limit voltage

2 O K Dimensioning factor

E\ Kssc Factor symmetr. Rated fault current
Tp Primary time constant

L 4
204 6MD63 Manual
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A.3 Connection Examples

A.4.3 Cable core balance current transformer

General

Requirements

Class accuracy

The requirements to the cable core balance current transformer are determine@
function ,sensitive ground fault detection®.

The recommendations are given according to the standard IEC 60044-1.

®

Transformation ratio, typical 60 /,

It may be necessary to select a different transformation ratio to

suit the specific power system and thus the amount of the

maximum ground fault current.

Accuracy limiting factor 10

Power
Table A-2 Minimum required class accuracy depén on neutral grounding and function

operating principle
Starpoint isolated high-resistance
grounded

Function directional Class 1 Class 1

Function non-directional |Class 3 Class 3

For extremely small ground fau s it may become necessary to correct the
angle at the device (see functi escription of ,sensitive ground fault detection®).

>
N
N

L 4

Q
o
&

L 4

6MD63 Manual
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A.5

A.5.1 LEDs

Default Settings

When the device leaves the factory, a large number of LED indications, binary inputs
and outputs as well as function keys are already preset. They are summarized in the
following tables.

Table A-3 LED Indication Presettings
LEDs Default function | Function No. Description

LED1 Not configured 1 No Functian configured
LED2 Not configured 1 No Function‘eonfigured
LED3 Not configured 1 No Fungtion configured
LED4 Not configured 1 No Funetion‘configured
LED5 Not configured 1 NoEunction configured
LED6 Not configured 1 No, Fungtion configured
LED7 Not configured 1 No Runction configured
LED8 Brk OPENED Breaker OPENED

LED9 >Door open >Cabinet door open
LED10 >CB wait >CB waiting for Spring charged
LED11 Not configured 1 No Function configured
LED12 Not configured 1 No Function configured
LED13 Not configured 1 No Function configured
LED14 Not configured 1 No Function configured

A.5.2 Binary Input

206

Table A-4 Binary input presettings for all devices and ordering variants
Binary Input Default function | Function No. Description
BI1 Naot configured 1 No Function configured
BI2 >Resetl ED 5 >Reset LED
BI3 >light on >Back Light on
Bl4 52Breaker 52 Breaker
BI5 52Breaker 52 Breaker
BI6 Disc.Swit. Disconnect Switch
BI7 Disc.Swit. Disconnect Switch
TablefA-5 Further binary input presettings for 6MD631*-
Binary Input | Default function | Function No. Description
BI21 GndSwit. Ground Switch
BI22 GndSwit. Ground Switch
BI23 >CB ready >CB ready Spring is charged
Bl24 >DoorClose >Door closed

6MD63 Manual
C53000-G1840-C101-7




A.5 Default Settings

Table A-6 Further binary input presettings for 6MD632*- 6MD633*- 6MD634*- 6MD635"*-
6MD636*- 6MD637*-
Binary Input | Default function | Function No. Description
BI8 GndSwit. Ground Switch
BI9 GndSwit. Ground Switch
BI11 >CB ready >CB ready Spring is charged
BI12 >DoorClose >Door closed

A.5.3 Binary Output

Table A-7 Output Relay Presettings for All Devices and Otdering, Variants
Binary Output | Default function | Function No. Description
BO1 52Breaker 52 Breaker
BO2 52Breaker 52'Breaker
BO3 52Breaker 52\Breaker

Table A-8 Further Output Relay Presettings for 6MD631*- 6MD632*- 6MD633*-

6MD635*- 6MD636*-

Binary Output

Default function

Funection,No.

Description

BO11 GndSwit. Ground Switch
BO12 GndSwit. Ground Switch
BO13 Disc.Swit. Disconnect Switch
BO14 Disc.Swit. Disconnect Switch

Table A-9 F

urther OutputRelay Presettings for 6M

D634*- 6MD637*-

Binary Output

Default function

Function No.

Description

BO7

GndSwitt

Ground Switch

BO8 GndSwit. Ground Switch
BO9 Disc.Swit. Disconnect Switch
BO10 Disc.Swit. Disconnect Switch

A.5.4 Function Keys

6MD63 Manual
C53000-G1840-C101-7

Table'A-10 Applies to All Devices and Ordered Variants
Function Keys Default function Function No. Description
F4 Display of operational indications - -
F2 Display of the primary operational - -
measured values
F3 Not connected - -
F4 Not connected - -
207
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A.5.5 Default Display

0.O0MVA
0.0MW
0.0MVAR

Figure A-43  Default dis r graphic display

O
N

O
Q>®

L 4
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A.5 Default Settings

A.5.6 Pre-defined CFC Charts

Some CFC Charts are already supplied with the SIPROTEC device. Dependingon the
variant the following charts may be implemented:

Device and System  The NEGATOR block assigns the input signal “DataStop” directly to an output. This
Logic is not directly possible without the interconnection of this block.

IN: Device, General £

b
>DataStop SP
&£
DI_TO_BOOL
Double Point

e ' LB QUT: Device, General Feeder gnd IntSP
IN: Control Device W UAL

GndSwit. DP

OUT: ConfrolDeviee UnblockDT IntSP

Figure A-44  Logical Link between Input and Output

Transducer 20 mA For device variants with integrated measurement transducers, monitoring switching

Input for the measured quantities supplied by the measurement transducers for pressure
and temperature is provided:

IN: Set points Press< LVU

OUT: Measurement Superv.
Pressure OUT

LIVE_ZERO
Live-zaro, non

IN: Measurement Td1= MV LIE a1

2
LOWER_SETPOINT

bower Lini OUT:_Set points SP.
T — Pressure OUT
— OUT: Measurement .

Press= MVU

3 4
UPPER_SETPOINT
Uppey limit

IN: Set points Temp> LVY {1
IN: Measurement Td2="NM\

wune || OUT.Set points SP.
Temp.> OUT

OUT: Measurement Superv.
Temp. OUT

OUT: Measurement Temp=MVU

Result F

Figure A-45  Processing of the measured quantities supplied by the integrated measurement transducers for pressure
and temperature

6MD63 Manual
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Interlocking Standard Interlocking for three switching devices (52, Disc. and GndSw):

[l _|Interlocking .15 X1

L Interlocking .14 X1
Interlocking .13 X1 L 4

IN: Control Device 52Breaker DP

bR
R~ cattar
Y

IN: Control Device 52Breaker DP

Interlocki

IN: Control Device Disc.Swit. DP

IN: Control Device Disc.Swit. DP

T Interlogking .14 X2
InteFlocki X3

| g .15 X3
rlocking .14 X3

IN: Control Device GndSwit. DP

IN: Control Device GndSwit. DP

UT: Control Device 52 Close
IntSP

IN: Process Data >CB ready SP__ [
IN: Process Data >DoorClose SP ———

13
CONRECT
[Verbindung

IN: Process Data >DoorClose SP

OUT:Control Device 52 Open IntSP

Interlocking. 1 Y Annunciation
Interlocking. 8 Y

Interlocking. 5 Y Annunciation

IN: Process Data >DoorClose SP

OUT:Control Device Disc.Close IntSP

Interlocking. 1 Y Annunciation
Interlocking. 8 Y

Interlocking. 10 Y

IN: Process Data >DoorClose SP

OUT:Control Device Disc.Open IntSP

|anD
JAND - Gatter

Interlocking. 1 Y Annunciation BO 2 OUT: Control Device GndSw Cl. IntSP
Interlocking. 3 Y Annunciation Eoxs | OUT: Control Device GndSw Open IntSP
Interlocking. 10 Y

IN: Process Data >DoorClose S

Figure A-46  Stan dming For Circuit Breaker, Disconnector and Ground Switch

210 6MD63 Manual
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A.5 Default Settings

Set points MV Using modules on the running sequence "measured value processing", a low current
monitor for the three phase currents is implemented. The output message is setshi
as soon as one of the three phase currents falls below the set threshold:

1
LOJER_SETPOINT

R_MinGrenz

»IN: Set Points 37-1 LV“

»IN: Measurement IA = MV“ -

e ding B

LOJER_SETPOINT Wol BEARE
Gyanzueviunker 5 4
|R_MinGrenz |

»IN: Set Points 37-1 LV*

»IN: Measurement IB = MV*

LOJER_SETPOIMI
Granzwsytunker

Wl _GEHKE

»IN: Set Points 37-1 LV* 1
»IN: Measurement IC = MV*

Figure A-47  Undercurrent monitoring
Blocks of the task level "MW_BEARB" (me Qlue processing) are used to im-

plement the overcurrent monitoring a r monitoring.

EE_SETPOINT

URF
Upper limit

,IN: Set Points IAdmd> SP*
»IN: Demand Meter IAdmd = DM*“

,OUT: Set Points SP. IAdmd> OUT

,IN: Set Points IBdmd> SP*“
»IN: Demand Meter IBdmd = DM*“

,OUT: Set Points SP. IBdmd> OUT

,IN: Set Points ICdmd> SP*“ ,OUT: Set Points SP. IBdmd> OUT

»IN: Demand Meter ICdmd = DM*“

UPPER_SETPOINT
Upper limit

Annunc EBO

,IN: Set Points I1dmd> SP*
,IN: Demand Meter I1dmd = DM“

,OUT: Set Points SP. I1dmd> OUT

Figure A-48  Overcurrent it

Q>®
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.IN: Set Points |Pdmd|> LV*

10

UPPER_SETPOINT
Upper limit

MW_BEARE
14 -

3

»IN: Demand Meter Pdmd = MV*

»IN: Set Points |Qdmd|> LV*

a2

UPPER_SETPOINT WlJ_BEARE
Uppey limit 16 =
Linit

44
RESVALUE
flagnitude calc

»IN: Demand Meter Qdmd = MV*

E_Mal

MW _BEARE
15 -

UPPER_SETFOINT
Uppey limit

T _BEARE
17 -

»IN: Set Points |Sdmd|> LV*

[ Annunc B0

,O0UT: Set Points SP

|Pdmd|> OUT"

,OUT: Set Points SP

[Qdmd [> OUT*

»IN: Demand Meter Sdmd = MV*

.IN: Set Points |PF|< LV*

45

LOWER_SETFOINT

Lowey limit

,O0UT: Set Points LP

PF(55)Alarm OUT

14
ESUALUE

Gl
Magnitude calc

»IN: Measurement PF = MV“

Figure A-49  Power monitoring
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A.6 Protocol-dependent Functions

R
&

A.6 Protocol-dependent Functions
Protocol — IEC 60870-5— |IEC 61850 PROFIBUS DP |PROFIBUS FMS |DNP3.0" Q
Function | 103 Ethernet (EN Modbus al
100) ASCII/RTU 2 ice
Interface
. (optional)
Operational Mea- |Yes Yes Yes Yes Yes Yes
sured Values
Metered Values Yes Yes Yes Yes Yes
Remote Protection |No Only via ad- [No. Only via |No. Only via addi-|Yes y via addi- | Yes
Setting ditional service |additional tional service in- service in-
interface service inter- |terface ace
face
User-defined Indica-|Yes Yes Pre-defined Yes Pre-defined Yes
tions and Switching “User-defined “User-defined
Objects messages” in messages” in
CFC CFC
Time Synchroniza- |Via Protocol; Via protocol  |Via DCF77/I col; Via protocol); —
tion DCF77/IRIG B; |(NTP); B; /IRIGB |DCF77/IRIG B;
Interface; DCF77/IRIG |Interface; ace; Interface;
Binary Inputs B; Binary In inary Inputs Binary Inputs
Interface;
Binary Inputs
Messages with Time | Yes Yes No K Yes Yes" Yes
Stamp No?2
Commissioning Aids
Measured Value In- |Yes Yes o] Yes No Yes
dication Blocking
Creating Test Mes- |Yes Yes [o] Yes No Yes
sages
Physical Mode Asynchronous m Asynchronous  |Asynchronous  |Asynchronous |—
Transmission Mode |Cyclically/Event clical- Cyclically Cyclically/Event |Cyclically/Event!) |—
nt cyclically?
Baud rate 4800 to 384 to 100 Up to 1.5 MBaud |Up to 1.5 MBaud 2400 to 19200 4800 to
115200
Type RS23 Ethernet TP  |RS485 Optical |RS485 Optical RS485 Optical RS232
RS48 fiber fiber fiber RS485
Fiber=0 - Double ring - Simple ring Optical
0 @ - Double ring fiber
6MD63 Manual 213
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A.7 Functional Scope

@O

Addr. Parameter Setting Options Default Setting Comments

190 RTD-BOX INPUT Disabled Disabled External Temperature Input
Port C

191 RTD CONNECTION 6 RTD simplex 6 RTD simplex Ext. Temperature Input Connec-
6 RTD HDX tion Type .
12 RTD HDX

L 4 \< ’
4
214 6MD63 Manual
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A.8 Settings

A.8 Settings
Addresses which have an appended "A" can only be changed with DIGSI, -
ditional Settings".
The table indicates region-specific presettings. Column C (configuration) in sthe
corresponding secondary nominal current of the current transformer.

4
Addr. Parameter Function Cc Setting Options Default Setting Comments
201 CT Starpoint P.System Data 1 towards Line towards Line point

towards Busbar

1108 P,Q sign

P.System Data 2

202 Vnom PRIMARY P.System Data 1 0.10 .. 800.00 kV 12.00 kV R Primary Voltage
203 Vnom SECONDARY P.System Data 1 100 .. 225V 100 V d Secondary Voltage (L-L)
204 CT PRIMARY P.System Data 1 10 .. 50000 A 100 A Rated Primary Current
205 CT SECONDARY P.System Data 1 1A 1A CT Rated Secondary Current
5A
206A Vph / Vdelta P.System Data 1 1.00 .. 3.00 Matching ratio Phase-VT To
Open-Delta-VT
209 PHASE SEQ. P.System Data 1 ABC Phase Sequence
ACB
213 VT Connect. 3ph P.System Data 1 Van, Vbn, Vcn VT Connection, three-phase
Vab, Vbc, VGnd
214 Rated Frequency P.System Data 1 50 Hz Rated Frequency
60 Hz
217 Ignd-CT PRIM P.System Data 1 1..50000 A Ignd-CT rated primary current
218 Ignd-CT SEC P.System Data 1 1A Ignd-CT rated secondary current
5A
276 TEMP. UNIT P.System Data 1 Celsius Celsius Unit of temperature measure-
ment
616 Port EN100-Modul 1 Disabled Communication Port
1101 FullScaleVolt. P.System Data 2 12.00 kV Measurem:FullScaleVolt-
age(Equipm.rating)
1102 FullScaleCurr. P.System Data 2 100 A Measurem:FullScaleCur-

rent(Equipm.rating)

not reversed

P,Q operational measured values
sign

8101 MEASURE. SUPERV Measurem.S ON Measurement Supervision
. ! D ON
8102 BALANCE V-LIMIT Measure p 10..100V 50V Voltage Threshold for Balance
Monitoring
8103 BAL. FACTOR V u Superv 0.58 .. 0.90 0.75 Balance Factor for Voltage
Monitor
8104 BALANCE | LIMIT uperv | 1A 0.10..1.00 A 0.50 A Current Threshold for Balance
5A | 0.50..5.00 A 2.50 A Monitoring
8105 BAL. FACTOR | rem.Superv 0.10 .. 0.90 0.50 Balance Factor for Current
Monitor
8106 || THRES Y |Measurem.Superv [1A  [0.05..2.00 A; = 0.10 A Summated Current Monitoring
5A  |0.25.10.00 A; = 0.50 A Threshold
8107 21F, Measurem.Superv 0.00..0.95 0.10 Summated Current Monitoring
Factor
8301 DMD Interv Demand meter 15 Min., 1 Sub 60 Min., 1 Sub Demand Calculation Intervals
15 Min., 3 Subs
15 Min.,15 Subs
30 Min., 1 Sub
L 4 60 Min., 1 Sub
60 Min.,10 Subs
5 Min., 5 Subs
83| D Sync.Time Demand meter On The Hour On The Hour Demand Synchronization Time
15 After Hour
30 After Hour
45 After Hour
MinMax cycRESET Min/Max meter NO YES Automatic Cyclic Reset Function
YES

6MD63 Manual
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216

Addr. Parameter Function Setting Options Default Setting Comments
8312 MiMa RESET TIME Min/Max meter 0.. 1439 min 0 min MinMax Reset Timer
8313 MiMa RESETCYCLE Min/Max meter 1..365 Days 7 Days MinMax Reset Cycle Period
8314 MinMaxRES.START Min/Max meter 1..365 Days 1 Days MinMax Start Reset Cycle i
8315 MeterResolution Energy Standard Standard Meter resolution
Factor 10
Factor 100
9011A |RTD 1 TYPE RTD-Box Not connected Pt 100 Q RTD 1: Type
Pt 100 Q s
Ni 120 Q
Ni 100 Q
9012A | RTD 1 LOCATION RTD-Box Oil Oil RTD4l: Lo
Ambient
Winding
Bearing
Other
9013 RTD 1 STAGE 1 RTD-Box -50 .. 250 °C; 100 °C D {1 Temperature Stage 1
9014 RTD 1 STAGE 1 RTD-Box -58 .. 482 °F; 212 °F : Temperature Stage 1
P
9015 RTD 1 STAGE 2 RTD-Box -50 .. 250 °C; » 120 °C TD 1: Temperature Stage 2
Pickup
9016 RTD 1 STAGE 2 RTD-Box -58 .. 482 °F; RTD 1: Temperature Stage 2
Pickup
9021A |RTD 2 TYPE RTD-Box Not connected RTD 2: Type
Pt 100 Q
Ni 120 Q
Ni 100 Q
9022A | RTD 2 LOCATION RTD-Box Oil RTD 2: Location
Ambient
Winding
Bearing
Other
9023 RTD 2 STAGE 1 RTD-Box -50 .. 250 °C; 100 °C RTD 2: Temperature Stage 1
Pickup
9024 RTD 2 STAGE 1 RTD-Box 212 °F RTD 2: Temperature Stage 1
Pickup
9025 RTD 2 STAGE 2 RTD-Box 120 °C RTD 2: Temperature Stage 2
Pickup
9026 RTD 2 STAGE 2 RTD-Box 248 °F RTD 2: Temperature Stage 2
Pickup
9031A | RTD 3 TYPE RTD-Box Not connected RTD 3: Type
9032A | RTD 3 LOCATION RTD-Box Other RTD 3: Location
Ambient
Winding
Bearing
Other
9033 RTD 3 STAGE 1 RTD-B -50 .. 250 °C; = 100 °C RTD 3: Temperature Stage 1
Pickup
9034 RTD 3 STAGE 1 -58 .. 482 °F; 212 °F RTD 3: Temperature Stage 1
Pickup
9035 RTD 3 STAGE 2 -50 .. 250 °C; » 120 °C RTD 3: Temperature Stage 2
Pickup
9036 | RTD 3 STAGE2, 4 -Box -58 .. 482 °F; = 248 °F RTD 3: Temperature Stage 2
Pickup
9041A |RTD 4 TYPE RTD-Box Not connected Not connected RTD 4: Type
Pt 100 Q
Ni 120 Q
Ni 100 Q
RTD-Box Oil Other RTD 4: Location
Ambient
Winding
Bearing
Other
RTD-Box -50 .. 250 °C; 100 °C RTD 4: Temperature Stage 1
Pickup

6MD63 Manual
C53000-G1840-C101-7
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Addr. Parameter Function Cc Setting Options Default Setting Comments
9044 RTD 4 STAGE 1 RTD-Box -58 .. 482 °F; 212 °F RTD 4: Temperature St:
Pickup
9045 RTD 4 STAGE 2 RTD-Box -50 .. 250 °C; 120 °C RTD 4: Temperature_St
Pickup
9046 RTD 4 STAGE 2 RTD-Box -58 .. 482 °F; « 248 °F RTD 4: Tempera Stage 2
Pickup
9051A |RTD 5 TYPE RTD-Box Not connected Not connected RTD 5: Type
Pt 100 Q
Ni 120 Q Y
Ni 100 Q
9052A | RTD 5 LOCATION RTD-Box Oil Other ation
Ambient
Winding
Bearing
Other
9053 RTD 5 STAGE 1 RTD-Box -50 .. 250 °C; 100 °C 5: Temperature Stage 1
ickup
9054 RTD 5 STAGE 1 RTD-Box -58 .. 482 °F; 212 °F RTD 5: Temperature Stage 1
Pickup
9055 RTD 5 STAGE 2 RTD-Box -50 .. 250 °C; 120 °C RTD 5: Temperature Stage 2
Pickup
9056 RTD 5 STAGE 2 RTD-Box -58 .. 482 °F; « 24 RTD 5: Temperature Stage 2
Pickup
9061A |RTD 6 TYPE RTD-Box Not connected t ted RTD 6: Type
Pt 100 Q
Ni 120 Q
Ni 100 Q
9062A | RTD 6 LOCATION RTD-Box Oil er RTD 6: Location
Ambient
Winding
Bearing
Other
9063 RTD 6 STAGE 1 RTD-Box 100 °C RTD 6: Temperature Stage 1
Pickup
9064 RTD 6 STAGE 1 RTD-Box 212 °F RTD 6: Temperature Stage 1
Pickup
9065 RTD 6 STAGE 2 RTD-Box 120 °C RTD 6: Temperature Stage 2
Pickup
9066 RTD 6 STAGE 2 RTD-Box .. 482 °F; 248 °F RTD 6: Temperature Stage 2
Pickup
9071A |RTD 7 TYPE RTD-Box Not connected Not connected RTD 7: Type
Pt 100 Q
Ni 120 Q
L 4 Ni 100 Q
9072A | RTD 7 LOCATION RTD-B: Oil Other RTD 7: Location
Ambient
Winding
Bearing
Other
9073 RTD 7 STAGE 1 X -50 .. 250 °C; 100 °C RTD 7: Temperature Stage 1
Pickup
9074 RTD 7 STAGE 1 TD-Box -58 .. 482 °F; 212 °F RTD 7: Temperature Stage 1
Pickup
9075 RTD 7 STAG TD-Box -50 .. 250 °C; » 120 °C RTD 7: Temperature Stage 2
Pickup
9076 RT 2 RTD-Box -58 .. 482 °F; 248 °F RTD 7: Temperature Stage 2
Pickup
9081A |RTD 8 TY! RTD-Box Not connected Not connected RTD 8: Type
Pt 100 Q
Ni 120 Q
& Ni 100 Q
9082, RTD 8 LOCATION RTD-Box Oil Other RTD 8: Location
Ambient
Winding
Bearing
Other
83 RTD 8 STAGE 1 RTD-Box -50 .. 250 °C; » 100 °C RTD 8: Temperature Stage 1
Pickup
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9112A | RTD11 LOCATION

RTD-Box

Addr. Parameter Function Setting Options Default Setting Comments
9084 RTD 8 STAGE 1 RTD-Box -58 .. 482 °F; 212 °F RTD 8: Temperature Stage 1
Pickup
9085 RTD 8 STAGE 2 RTD-Box -50 .. 250 °C; » 120 °C RTD 8: Temperature Stage 2
Pickup
9086 RTD 8 STAGE 2 RTD-Box -58 .. 482 °F; 248 °F RTD 8: Temperature Stag
Pickup
9091A |RTD 9 TYPE RTD-Box Not connected Not connected RTD 9: Type
Pt 100 Q
Ni 120 Q Y
Ni 100 Q
9092A | RTD 9 LOCATION RTD-Box Oil Other RTD 9: Logatio,
Ambient
Winding
Bearing
Other
9093 RTD 9 STAGE 1 RTD-Box -50 .. 250 °C; = 100 °C
9094 RTD 9 STAGE 1 RTD-Box -58 .. 482 °F; 212 °F
9095 RTD 9 STAGE 2 RTD-Box -50 .. 250 °C; 120 °C RTD 9: Temperature Stage 2
ickup
9096 RTD 9 STAGE 2 RTD-Box -58 .. 482 °F; » 248 °F RTD 9: Temperature Stage 2
Pickup
9101A | RTD10 TYPE RTD-Box Not connected No RTD10: Type
Pt 100 Q
Ni 120 Q
Ni 100 Q
9102A | RTD10 LOCATION RTD-Box Oil RTD10: Location
Ambient
Winding
Bearing
Other
9103 RTD10 STAGE 1 RTD-Box -50 .. 250 °C; o 00 °C RTD10: Temperature Stage 1
Pickup
9104 RTD10 STAGE 1 RTD-Box 212 °F RTD10: Temperature Stage 1
Pickup
9105 RTD10 STAGE 2 RTD-Box 120 °C RTD10: Temperature Stage 2
Pickup
9106 RTD10 STAGE 2 RTD-Box 248 °F RTD10: Temperature Stage 2
Pickup
9111A | RTD11 TYPE RTD-Box Not connected RTD11: Type

Ambient

Other

RTD11: Location

Winding
Bearing
Other
9113 RTD11 STAGE 1 RTD-B -50 .. 250 °C; 100 °C RTD11: Temperature Stage 1
Pickup
9114 RTD11 STAGE 1 -58 .. 482 °F; » 212 °F RTD11: Temperature Stage 1
Pickup
9115 RTD11 STAGE 2 -50 .. 250 °C; « 120 °C RTD11: Temperature Stage 2
Pickup
9116 RTD11 STA -Box -58 .. 482 °F; » 248 °F RTD11: Temperature Stage 2
Pickup
9121A | RTD12 TYPE RTD-Box Not connected Not connected RTD12: Type
Pt 100 Q
Ni 120 Q
& Ni 100 Q
LOCATION RTD-Box Oil Other RTD12: Location
Ambient
Winding
Bearing
Other
TD12 STAGE 1 RTD-Box -50 .. 250 °C; » 100 °C RTD12: Temperature Stage 1

Pickup

218

6MD63 Manual
C53000-G1840-C101-7



A.8 Settings

Addr. Parameter Function Cc Setting Options Default Setting Comments
9124 RTD12 STAGE 1 RTD-Box -58 .. 482 °F; 212 °F RTD12: Temperature St;
Pickup
9125 RTD12 STAGE 2 RTD-Box -50 .. 250 °C; 120 °C RTD12: Temperatur
Pickup
9126 RTD12 STAGE 2 RTD-Box -58 .. 482 °F; « 248 °F RTD12: Temperature Sta
Pickup
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A.9 Information List
Indications for IEC 60 870-5-103 are always reported ON / OFF if they are subject.to
general interrogation for IEC 60 870-5-103. If not, they are reported only as ON/
New user-defined indications or such reassigned to IEC 60 870-5-103 are set to ON¥
OFF and subjected to general interrogation if the information type is not a spontane-
ous event (“.._EV”). Further information on messages can be found in detail in the
SIPROTEC® 4 System Description, Order No. E50417-H1176-C151.
In columns “Event Log”, “Trip Log” and “Ground Fault Log” the folloewin@ applies:
UPPER CASE NOTATION “ON/OFF”: definitely set, not allocatable
lower case notation “on/off’:  preset, allocatable
* not preset, allocatable
<blank>: neither preset nor allocatable
In column “Marked in Oscill.Record” the following applies:
UPPER CASE NOTATION “M”:  definitely set, nat allocatable
lower case notation “m”: preset, allocatable
*: not preset,allecatable
<blank>: neither preset ner allocatable
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- >Back Light on (>Light on) Device, Gengral SP on * LED | BI BO
off
- Reset LED (Reset LED) Device ,General IntSP {on |* * LED BO 160 |19 1 No
- Stop data transmission (DataS- | Device, General IntSP |on | * * LED BO 160 |20 1 Yes
top) off
- Test mode (Test mode) Device, General IntSP {on |* * LED BO 160 | 21 1 Yes
off
- Feeder GROUNDED (Feeder Device, General IntSP | * * * LED BO
gnd)
- Breaker OPENED (Brk Device, General IntSP | * * * LED BO
OPENED)
- Hardware Test Mode (HWiest- | Device, General IntSP {on |~ * LED BO
Mod) off
- Clock Synchrenization (Synch- Device, General IntSP | * * *
Clock) _Ev
- Error FMS FO 1 (Error FMS1) Device, General OUT |on * LED BO
off
- Error FMS FO 2 (Error FMS2) Device, General OouT |on |[* LED BO
off
- Disturbance CFC (Distur.CFC) Device, General OuUT |on |[* LED BO
off
- Control Authority (Cntrl Auth) Cntrl Authority DP ON LED 101 |85 1 Yes
OFF
- Controlmode LOCAL (ModeLO- | Cntrl Authority DP ON LED 101 |86 |1 Yes
CAL) OFF
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- Controlmode REMOTE (ModeR- | Cntrl Authority IntSP | ON LED
EMOTE) OFF
- 52 Breaker (52Breaker) Control Device CF_D |on BO. 240 [ 160 |20
12 off
- 52 Breaker (52Breaker) Control Device DP on BI CB 240 | 160 |1 Yes
off
- Disconnect Switch (Disc.Swit.) Control Device CF_D |on BO 240 (161 |20
2 off
- Disconnect Switch (Disc.Swit.) Control Device DP on Bl CB | 240 | 161 |1 Yes
off
- Ground Switch (GndSwit.) Control Device CF_D |on BO 240 [ 164 |20
2 off
- Ground Switch (GndSwit.) Control Device DP on BI CB | 240 |164 (1 Yes
off
- Interlocking: 52 Open (52 Open) | Control Device IntSP X
- Interlocking: 52 Close (52 Close) | Control Device IntSP *
- Interlocking: Disconnect switch | Control Device IntSP *
Open (Disc.Open)
- Interlocking: Disconnect switch | Control Device IntSP *
Close (Disc.Close)
- Interlocking: Ground switch Open | Control Device IntSP. *
(GndSw Open)
- Interlocking: Ground switch Close | Control Device IntSP *
(GndSw Cl.)
- Unlock data transmission via Bl | Control Device IntSP *
(UnlockDT)
- Q2 Open/Close (Q2 Op/Cl) Control Device CF/D |on BO 240 (162 |20
2 off
- Q2 Open/Close (Q2 Op/Cl) Control Device DP on BI CB 240 | 162 (1 Yes
off
- Q9 Open/Close (Q9 Op/Cl) Control DeVice CF_D |on BO 240 (163 |20
2 off
- Q9 Open/Close (Q9 Op/Cl) Control Device DP on Bl CB | 240 [163 (1 Yes
off
- Fan ON/OFF (Fan ON/OFE) Control Device CF_D |on BO 240 (175 |20
2 off
- Fan ON/OFF (Fan ON/OFF) Control Device DP on Bl CB [ 240 | 175 |1 Yes
off
- >CB ready Springfis‘charged Process Data SP * * LED | BI BO |CB
(>CB ready)
- >Door closedy(>DoorClese) Process Data SP * * LED | BI BO |CB
- >Cabihet door open, (>Door Process Data SP on * LED | BI BO |CB [101 |1 1 Yes
opeh) off
- >CB'waiting fogSpring charged | Process Data SP on * LED | BI BO |CB 101 |2 1 Yes
(>CB wait) off
- >No Voltage (Fuse blown) (>No | Process Data SP ON * LED | BI BO |[CB|160 (38 |1 Yes
Volt.) OFF
- >ErrofMotor Voltage (>Err Mot V) | Process Data SP on * LED | BI BO |CB [240 | 181 |1 Yes
off
- >Error Control Voltage (>ErrCntr- | Process Data SP on * LED | BI BO |CB [240 182 |1 Yes
V) off
- >SF6-Loss (>SF6-Loss) Process Data SP on * LED | BI BO |CB | 240 (183 |1 Yes
off
- >Error Meter (>Err Meter) Process Data SP on * LED | BI BO |CB | 240 (184 |1 Yes
off
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- >Transformer Temperature (>Tx | Process Data SP on * LED | BI BO |(CB (240 185 |1 Yes
Temp.) off
- >Transformer Danger (>Tx Process Data SP on * LED | BI BO | CBy240 u186 |1 Yes
Danger) off
- Reset meter (Meter res) Energy IntSP | ON BI
_Ev
- Error Systeminterface (Sysin- Protocol IntSP | on LED BO
tErr.) off
- Threshold Value 1 (ThreshVal1) | Thresh.-Switch IntSP | on LED FC | BOg| CB
off TN
1 No Function configured (Not con- | Device, General SP * *
figured)
2 Function Not Available (Non Exis- | Device, General SP * *
tent)
3 >Synchronize Internal Real Time | Device, General SP_E | * * LED, | Bl BO 135 |48 1 Yes
Clock (>Time Synch) v
5 >Reset LED (>Reset LED) Device, General SP * * * LED | Bl BO 135 |50 |1 Yes
009.0100 | Failure EN100 Modul (Failure EN100-Modul 1 IntSP {on | * LED BO
Modul) off
009.0101 | Failure EN100 Link Channel 1 EN100-Modul 1 IntDP {on |[*
(Ch1) (Fail Ch1) off
009.0102 | Failure EN100 Link Channel 2 EN100-Modul 1 IntDP |on |~
(Ch2) (Fail Ch2) off
15 >Test mode (>Test mode) Device, General SP, * * * LED | BI BO 135 |53 |1 Yes
16 >Stop data transmission Device, General SP 2 * * LED | BI BO 135 |54 1 Yes
(>DataStop)
51 Device is Operational and Pro- Device, General OUT 0N * * LED BO 135 | 81 1 Yes
tecting (Device OK) off
55 Reset Device (Reset Device) Device, General @QUT) Yon |* *
56 Initial Start of Device (Initial Start) | Device, Genefal QuUT |on |* * LED BO 160 |5 1 No
67 Resume (Resume) Device, General OUT |on |[* * LED BO
68 Clock Synchronization Error Device,,General OUT |on * * LED BO
(Clock SyncError) off
69 Daylight Saving Time (DayLight- | 'Device, General OUT |on |[* * LED BO
SavTime) off
70 Setting calculation is running Device, General OUT |on |[* * LED BO 160 |22 1 Yes
(Settings Calc.) off
71 Settings Check (Settings Chegek) |[‘Device, General ouT |~ * * LED BO
72 Level-2 change (Level-2 ¢hange) || Device, General OUT |on |[* * LED BO
off
73 Local setting change (Local Device, General ouT |* * *
change)
110 Event lost (Event £ost) Device, General OuT_|on [~ LED BO 135 (130 |1 No
Ev
113 Flag Lost (Flag Lost) Device, General OouT |on |~ m | LED BO 135 {136 |1 Yes
125 Chatter ON (Chatter ON) Device, General OouT |on |[* * LED BO 135 | 145 (1 Yes
off
140 Err@r with a summary alarm Device, General OouT |on |[* * LED BO 160 |47 (1 Yes
(ErroeSum Alarm) off
144 ErrorSV (Error 5V) Device, General OouT |on [~ * LED BO
off
145 Error 0V (Error 0V) Device, General OUT |on * * LED BO
off
446 Error -5V (Error -5V) Device, General OouT |on |[* * LED BO
off
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147 Error Power Supply (Error Pwr- | Device, General OUT |on * LED BO
Supply) off
160 Alarm Summary Event (Alarm Device, General OouT |(on |* * LED BO. 160 |46 1 Yes
Sum Event) off
161 Failure: General Current Supervi-| Measurem.Superv | OUT |on |* * LED BO 160 |32 1 Yes
sion (Fail | Superv.) off
162 Failure: Current Summation (Fail-| Measurem.Superv [ OUT |on |* * LED BO 135 (182 |1 Yes
ure 2 1) off
163 Failure: Current Balance (Fail | Measurem.Superv | OUT |on [* * LEDB, BO 135 (183 |1 Yes
balance) off
167 Failure: Voltage Balance (Fail V | Measurem.Superv | OUT |on |* * LED BO 135 | 186 |1 Yes
balance) off
170 VT Fuse Failure (alarm instanta- | Measurem.Superv |OUT |on |* * LCED BO
neous) (VT FuseFail) off
171 Failure: Phase Sequence (Fail Measurem.Superv | OUT |on |[* X LED BO 160 | 35 1 Yes
Ph. Seq.) off
175 Failure: Phase Sequence Current | Measurem.Superv | OUT |on |* * LED BO 135 | 191 |1 Yes
(Fail Ph. Seq. I) off
176 Failure: Phase Sequence Voltage | Measurem.Superv | OUT |ongh| * * LED BO 135 | 192 (1 Yes
(Fail Ph. Seq. V) off,
177 Failure: Battery empty (Fail Bat- | Device, General OUT gon 1™ * LED BO
tery) off:
178 1/0-Board Error (1/0-Board error) | Device, General QUT" (fon /|~ * LED BO
off
183 Error Board 1 (Error Board 1) Device, Genefal QUT |on |~ * LED BO
off
184 Error Board 2 (Error Board 2) Device, General our |on |* * LED BO
off
185 Error Board 3 (Error Board 3) Device, General OouT |on |* * LED BO
off
186 Error Board 4 (Error Board 4) Deyice, General OuUT |on |[* * LED BO
off
187 Error Board 5 (Error Board 5) Device,"General OUT |on * * LED BO
off
188 Error Board 6 (Error Boardy6) Bevice, General OouT |on |* * LED BO
off
189 Error Board 7 (Error Board 7) Device, General OouT |on |~ * LED BO
off
191 Error: Offset (ErrorOffset) Device, General OUT |on |[* * LED BO
off
192 Error:1A/5Ajumpendifferent from | Device, General OouT |on |*
setting (ErrorfA/5SAwrong) off
193 Alarm? NO galibration data avail- | Device, General OUT |on * * LED BO
able (Alapm NO calibr) off
197 Measurement Supervision is Measurem.Superv | OUT |on |* * LED BO 135 {197 |1 Yes
switched "OFF (MeasSup OFF) off
220 Error: Range CT Ph wrong (CT | Device, General OuT |on |*
Ph wrong) off
236.2427 | - () Device, General IntSP |{on | * * * LED BO
off
264 Failure: RTD-Box 1 (Fail: RTD- | RTD-Box OUT |ON |* * LED BO
Box 1) OFF
267 Failure: RTD-Box 2 (Fail: RTD- | RTD-Box OuUT |ON |* * LED BO
Box 2) OFF
268 Supervision Pressure (Su- Measurement OUT |on * LED BO
perv.Pressure) off
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269 Supervision Temperature (Su- Measurement OUT |on * LED BO
perv.Temp.) off
270 Set Point Pressure< (SP. Pres- | Set Points(MV) OUT |on * LED BO
sure<) off
271 Set Point Temp> (SP. Temp>) Set Points(MV) OUT |on * LED BO
off
272 Set Point Operating Hours (SP. | SetPoint(Stat) OUT |on * LED BO 135 (229 |1 Yes
Op Hours>) off
273 Set Point Phase A dmd> (SP. | A | Set Points(MV) OUT |on * LED BO 135 | 230 |1 Yes
dmd>) off
274 Set Point Phase B dmd> (SP. | B | Set Points(MV) OUT |on * LED BO 135 | 234 (1 Yes
dmd>) off
275 Set Point Phase C dmd> (SP. 1 C | Set Points(MV) OUT |on * LED BO 135 | 235 |1 Yes
dmd>) off
276 Set Point positive sequence Set Points(MV) OUT |on * LED BO 135 | 236 |1 Yes
11dmd> (SP. 11dmd>) off
277 Set Point [Pdmd|> (SP. |[Pdmd|>) | Set Points(MV) OUT |on * LED BO 135 | 237 |1 Yes
off
278 Set Point |Qdmd|> (SP. |Qdmd|>) | Set Points(MV) OUT |on > LED BO 135 | 238 |1 Yes
off
279 Set Point |[Sdmd|> (SP. |[Sdmd|>) | Set Points(MV) OUT |on * LED BO 135 | 239 |1 Yes
off
284 Set Point 37-1 Undercurrent Set Points(MV) OUT _4on * LED BO 135 | 244 (1 Yes
alarm (SP. 37-1 alarm) off,
285 Set Point 55 Power factor alarm | Set Points(MV) OUuj, |on * LED BO 135 (245 |1 Yes
(SP. PF(55)alarm) off
320 Warn: Limit of Memory Data ex- | Device, General OUTy, | ony| * * LED BO
ceeded (Warn Mem. Data) off
321 Warn: Limit of Memory Parameter | Device, General QUT ypon | * * LED BO
exceeded (Warn Mem. Para.) off
322 Warn: Limit of Memory Operation | Device, Genéral OUT |on * * LED BO
exceeded (Warn Mem. Oper.) off
323 Warn: Limit of Memory New ex- | Device,,General OUT |on * * LED BO
ceeded (Warn Mem. New) off
395 >| MIN/MAX Buffer Reset (> Min/Maximeter SP ON * BI BO
MinMax Reset)
396 >[1 MIN/MAX Buffer Reset (>I1 4 Min/Max‘meter SP ON * BI BO
MiMaReset)
397 >V MIN/MAX Buffer Reset (2 Min/Max meter SP ON * Bl BO
MiMaReset)
398 >Vphph MIN/MAX Buffer Reset | Min/Max meter SP ON * Bl BO
(>VphphMiMaRgs)
399 >V1 MIN/MAX BuffeifReset (3V1 | Min/Max meter SP ON * BI BO
MiMa Reset)
400 >P MIN/MAX Buffer Reset (>P Min/Max meter SP ON * Bl BO
MiMa Reset)
401 >S MIN/MAX Buffer Reset (>S Min/Max meter SP ON * BI BO
MiMa Reset)
402 >QMIN/MAX Buffer Reset (>Q | Min/Max meter SP ON * Bl BO
MiMa,Reset)
403 >ldmd MIN/MAX Buffer Reset Min/Max meter SP ON * Bl BO
(>ldmd"MiMaReset)
404 >Pdmd MIN/MAX Buffer Reset | Min/Max meter SP ON * Bl BO
(>Pdmd MiMaReset)
405 >Qdmd MIN/MAX Buffer Reset Min/Max meter SP ON * Bl BO
(>Qdmd MiMaReset)
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406 >Sdmd MIN/MAX Buffer Reset Min/Max meter SP ON * BI BO
(>Sdmd MiMaReset)
407 >Frq. MIN/MAX Buffer Reset Min/Max meter SP ON * BI BO.
(>Frq MiMa Reset)
408 >Power Factor MIN/MAX Buffer | Min/Max meter SP ON * Bl BO
Reset (>PF MiMaReset)
409 >BLOCK Op Counter (>BLOCK | Statistics SP on * LED | BI BO
Op Count) off
1020 Counter of operating hours Statistics VI
(Op.Hours=)
5145 >Reverse Phase Rotation (>Re- | P.System Data 1 SP on |* * LED | BI BO
verse Rot.) off
5147 Phase rotation ABC (Rotation P.System Data 1 OUT |on |[* * LED BO 70 128 (1 Yes
ABC) off
5148 Phase rotation ACB (Rotation P.System Data 1 OUT |on |[* X LED BO 70 129 (1 Yes
ACB) off
6509 >Failure: Feeder VT Measurem.Superv | SP on |~ * LED | BI BO 74 |9 1 Yes
(>FAIL:FEEDER VT) off
6510 >Failure: Busbar VT (>FAIL: BUS | Measurem.Superv | SP ongh| * * LED | BI BO 74 10 1 Yes
VT) off
14101 Fail: RTD (broken wire/shorted) | RTD-Box OUT ON 1™ * LED BO
(Fail: RTD) OFE
14111 Fail: RTD 1 (broken wire/shorted) | RTD-Box QUT" [(ON /| * * LED BO
(Fail: RTD 1) OFF
14112 RTD 1 Temperature stage 1 RTD-Box @QUT |ON |~ * LED BO
picked up (RTD 1 St.1 p.up) OFF
14113 RTD 1 Temperature stage 2 RTD-Box Oour |ON |* * LED BO
picked up (RTD 1 St.2 p.up) OFF
14121 Fail: RTD 2 (broken wire/shorted) | RTD-Box OuUT |ON |* * LED BO
(Fail: RTD 2) OFF
14122 RTD 2 Temperature stage 1 RTD-Box OUT |ON |[* * LED BO
picked up (RTD 2 St.1 p.up) OFF
14123 RTD 2 Temperature stage 2 RID-Box OUT |ON |[* * LED BO
picked up (RTD 2 St.2 p.up) OFF
14131 Fail: RTD 3 (broken wire/sherted) {{RTD-Box OUT |ON |* * LED BO
(Fail: RTD 3) OFF
14132 RTD 3 Temperature stage 1 RTD-Box OUT |ON [~ * LED BO
picked up (RTD 3 St.1 p.up) OFF
14133 RTD 3 Temperaturesstage 2 RTD-Box OUT |ON |* * LED BO
picked up (RTD 3 'St.2'p.up) OFF
14141 Fail: RTD 4i(broken‘wire/shorted) | RTD-Box OUT |ON |* * LED BO
(Fail: RTD 4) OFF
14142 RTD{4 Temperaturejstage 1 RTD-Box OUT |ON |~ * LED BO
picked up{RTD 44St.1 p.up) OFF
14143 RTD 4Temperature stage 2 RTD-Box OUT |ON |[* * LED BO
picked up(RTD 4 St.2 p.up) OFF
14151 Fail: RTD 5 (broken wire/shorted) | RTD-Box OUT |ON |* * LED BO
(Fail: RTD 5) OFF
14152 RTD 5 Temperature stage 1 RTD-Box OUT |ON [~ * LED BO
picked up (RTD 5 St.1 p.up) OFF
14153 RTD 5 Temperature stage 2 RTD-Box OUT |ON [~ * LED BO
picked up (RTD 5 St.2 p.up) OFF
14164 Fail: RTD 6 (broken wire/shorted) | RTD-Box OUT |ON |* * LED BO
(Fail: RTD 6) OFF
14162 RTD 6 Temperature stage 1 RTD-Box OUT |ON [~ * LED BO
picked up (RTD 6 St.1 p.up) OFF
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14163 RTD 6 Temperature stage 2 RTD-Box OUT [(ON |* * LED BO
picked up (RTD 6 St.2 p.up) OFF
14171 Fail: RTD 7 (broken wire/shorted) | RTD-Box OUT [ON |*
(Fail: RTD 7) OFF
14172 RTD 7 Temperature stage 1 RTD-Box OUT [ON |*
picked up (RTD 7 St.1 p.up) OFF
14173 RTD 7 Temperature stage 2 RTD-Box OUT [(ON |*
picked up (RTD 7 St.2 p.up) OFF
14181 Fail: RTD 8 (broken wire/shorted) | RTD-Box OUT |ON |*
(Fail: RTD 8) OFF
14182 RTD 8 Temperature stage 1 RTD-Box OUT |ON [*
picked up (RTD 8 St.1 p.up) OFF
14183 RTD 8 Temperature stage 2 RTD-Box OUT |ON [*
picked up (RTD 8 St.2 p.up) OFF
14191 Fail: RTD 9 (broken wire/shorted) | RTD-Box OUT |ON [*
(Fail: RTD 9) OFF
14192 RTD 9 Temperature stage 1 RTD-Box OUT |ON [*
picked up (RTD 9 St.1 p.up) OFF
14193 RTD 9 Temperature stage 2 RTD-Box OUT |ON |*
picked up (RTD 9 St.2 p.up) OFF
14201 Fail: RTD10 (broken wire/short- | RTD-Box OUT |ON |*
ed) (Fail: RTD10) OFF
14202 RTD10 Temperature stage 1 RTD-Box * LED BO
picked up (RTD10 St.1 p.up)
14203 RTD10 Temperature stage 2 RTD-Box * * LED BO
picked up (RTD10 St.2 p.up)
14211 Fail: RTD11 (broken wire/short- | RTD-Box * * LED BO
ed) (Fail: RTD11)
14212 RTD11 Temperature stage 1 RTD-Box * * LED BO
picked up (RTD11 St.1 p.up) OFF
14213 RTD11 Temperature stage 2 RTD-Box ON |* * LED BO
picked up (RTD11 St.2 p.up) OFF
14221 Fail: RTD12 (broken wire/short- | RTD-B OUT |ON |* * LED BO
ed) (Fail: RTD12) OFF
14222 RTD12 Temperature stage 1 OuUT |ON |* * LED BO
picked up (RTD12 St.1 p.up) OFF
14223 RTD12 Temperature stage 2 OUT |ON |[* * LED BO
picked up (RTD12 St.2 p.up) OFF
16019 -(-) em Data 2 SP on |* * LED | BI BO
off
L 4
226 6MD63 Manual

C53000-G1840-C101-7



A.10 Group Alarms

A.10 Group Alarms

- -

No. Description Function No. Descripti

140 Error Sum Alarm 144 Error 5V D
145 Error OV
146 Error -5V
147 Error PwrSuppIy.
177 Fail Battery
178 1/0-Boardgerror
183 0 ard 1
184 Err d2
185 iro ard 3
186 = Board 4
187 E Board 5
188 ror Board 6
189 rror Board 7

160 Alarm Sum Event 162 Failure X |
163 Fail | balance
167 Fail V balance
171 Fail Ph. Seq.
175 Fail Ph. Seq. |
17 Fail Ph. Seq. V
19 Error Offset

161 Fail | Superv. 1 Failure X |

Fail | balance
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A Appendix

A.11 Measured Values

No. Description Function IEC 60870-5-103 Configurable in iX
E: -
£ 2 K]
g |2 |f 2 e
£ ] a 8
58 3
£
- I A dmd> (I Admd>) Set Points(MV) - - - - DD
- I B dmd> (I Bdmd>) Set Points(MV) - - - - DD
- I C dmd> (I Cdmd>) Set Points(MV) - - - - DD
- 11dmd> (I11dmd>) Set Points(MV) - - - - DD
- |Pdmd|> (|Pdmd|>) Set Points(MV) - - - - DD
- |Qdmd|> (|Qdmd|>) Set Points(MV) - - - CFC CD DD
- |Sdmd|> (|Sdmd|>) Set Points(MV) - - CFC CD DD
- Pressure< (Press<) Set Points(MV) - - CFC CD DD
- Temp> (Temp>) Set Points(MV) - - CFC CD DD
- 37-1 under current (37-1) Set Points(MV) - - - CFC CD DD
- |Power Factor|< (|PF|<) Set Points(MV) - - CFC CD DD
- Number of TRIPs= (#of TRIPs=) Statistics - - CFC CD DD
- Operating hours greater than (OpHour>) SetPoint(Stat) - - - CFC CD DD
601 la(la =) Measurement 240 9 1 CFC CD DD
9 1
602 Ib (b =) Measurement Yes 9 2 CFC CD DD
No 9 2
603 Ic (Ic =) Yes 9 3 CFC CcD DD
No 9 3
604 In(In =) Yes 3 1 CFC CD DD
No 9 4
605 11 (positive sequence) (11 =) - - - CFC CD DD
606 12 (negative sequence) (12 =) - - - CFC CD DD
621 Va (Va =) Yes 9 4 CFC CD DD
No 9 5
622 Vb (Vb =) Yes 9 5 CFC CcD DD
No 9 6
623 Ve (Ve =) Yes 9 6 CFC CD DD
134 137 No 9 7
624 Va-b (Va-b=) Measurement 134 137 No 9 8 CFC CD DD
625 Vb-c (Vb-c=) Measurement 134 137 No 9 9 CFC CD DD
626 Vc-a (Vc-a=) Measurement 134 137 No 9 10 CFC CD DD
627 VN (VN =) Measurement 240 147 Yes 3 2 CFC CD DD
629 V1 (positive Measurement - - - - - CFC CD DD
630 V2 (negative seq = Measurement - - - - - CFC CD DD
641 P (active power) (P Measurement 240 148 Yes 9 7 CFC CD DD
134 137 No 9 1
642 Q (reactive ponr) Q =) Measurement 134 137 No 9 12 CFC CD DD
644 ncy (Freq=) Measurement 134 137 No 9 13 CFC CD DD
645 nt power) (S =) Measurement - - - - - CFC CD DD
ero sequence) (3lo =) Measurement - - - - - CFC CD DD
Vo (zero sequence) (Vo =) Measurement - - - - - CFC CD DD
(positive sequence) Demand (11 dmd=) Demand meter - - - - - CFC CD DD
Active Power Demand (P dmd =) Demand meter - - - - - CFC CD DD
228 6MD63 Manual

C53000-G1840-C101-7



A.11 Measured Values

No. Description Function IEC 60870-5-103 Configurable in Matrix
2 = A%
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835 Reactive Power Demand (Q dmd =) Demand meter - - - - - CFC CD DD
836 Apparent Power Demand (S dmd =) Demand meter - - - - - CFC CD DD
837 I A Demand Minimum (IAdmdMin) Min/Max meter - - - - - CEC CD DD
838 | A Demand Maximum (IAdmdMax) Min/Max meter - - - - 3 CEC CD DD
839 | B Demand Minimum (IBdmdMin) Min/Max meter - - - - - CFC CD DD
840 | B Demand Maximum (IBdmdMax) Min/Max meter - - - - - CFC CD DD
841 | C Demand Minimum (ICdmdMin) Min/Max meter - - - - - CFC CD DD
842 | C Demand Maximum (ICdmdMax) Min/Max meter - - - - - CFC CD DD
843 11 (positive sequence) Demand Minimum Min/Max meter - - - - - CFC CD DD
(11dmdMin)
844 11 (positive sequence) Demand Maximum Min/Max meter - - - - - CFC CD DD
(I1dmdMax)
845 Active Power Demand Minimum (PdMin=) |Min/Max meter - - - - - CFC CD DD
846 Active Power Demand Maximum (PdMax=) |Min/Max meter - - - - - CFC CD DD
847 Reactive Power Minimum (QdMin=) Min/Max meter - - - - - CFC CD DD
848 Reactive Power Maximum (QdMax=) Min/Max meter - - - - - CFC CD DD
849 Apparent Power Minimum (SdMin=) Min/Max meter - - - - - CFC CD DD
850 Apparent Power Maximum (SdMax=) Min/Max meter - - - - - CFC CD DD
851 la Min (la Min=) Min/Max meter - - - - - CFC CD DD
852 la Max (la Max=) Min/Max meter - - - - - CFC CD DD
853 Ib Min (Ib Min=) Min/Max meter = - - - - CFC CD DD
854 Ib Max (Ib Max=) Min/MaX'meter - - - - - CFC CD DD
855 Ic Min (Ic Min=) Min/Max meter - - - - - CFC CD DD
856 Ic Max (Ic Max=) Min/Maxymeter - - - - - CFC CD DD
857 11 (positive sequence) Minimum (11 Min=) Min/Max meter - - - - - CFC CD DD
858 11 (positive sequence) Maximum (11 Max=) MiffMax meter - - - - - CFC CD DD
859 Va-n Min (Va-nMin=) Mif/Max’meter - - - - - CFC CD DD
860 Va-n Max (Va-nMax=) Min/Max meter - - - - - CFC CD DD
861 Vb-n Min (Vb-nMin=) Min/Max meter - - - - - CFC CD DD
862 Vb-n Max (Vb-nMax=) Min/Max meter - - - - - CFC CD DD
863 Vce-n Min (Ve-nMin=) Min/Max meter - - - - - CFC CD DD
864 Vc-n Max (Ve-nMax=) Min/Max meter - - - - - CFC CD DD
865 Va-b Min (Va-bMin=) Min/Max meter - - - - - CFC CD DD
867 Va-b Max (Va-bMax=) Min/Max meter - - - - - CFC CD DD
868 Vb-c Min (Vb-cMin=) Min/Max meter - - - - - CFC CD DD
869 Vb-c Max (Vb-cMax=) Min/Max meter - - - - - CFC CD DD
870 Vc-a Min (VeraMin=) Min/Max meter - - - - - CFC CD DD
871 Vc-a Max (Vc-aMax=) Min/Max meter - - - - - CFC CD DD
872 V péutral Min (VnMin =) Min/Max meter - - - - - CFC CD DD
873 V neutral Max (Vn Max =) Min/Max meter - - - - - CFC CD DD
874 \'\//|1 (pc);sitive sequence) Voltage Minimum (V1 | Min/Max meter - - - - - CFC CD DD
in=
875 V1 (positive sequence) Voltage Maximum Min/Max meter - - - - - CFC CD DD
(V1 Max =)
876 Active Power Minimum (Pmin=) Min/Max meter - - - - - CFC CD DD
877 Active Power Maximum (Pmax=) Min/Max meter - - - - - CFC CD DD
878 Reactive Power Minimum (Qmin=) Min/Max meter - - - - - CFC CD DD
879 Reactive Power Maximum (Qmax=) Min/Max meter - - - - - CFC CD DD
880 Apparent Power Minimum (Smin=) Min/Max meter - - - - - CFC CD DD
881 Apparent Power Maximum (Smax=) Min/Max meter - - - - - CFC CD DD
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A Appendix

No. Description Function IEC 60870-5-103 Configurable in Matrix
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882 Frequency Minimum (fmin=) Min/Max meter - - - - - CFC CD D
883 Frequency Maximum (fmax=) Min/Max meter - - - - - CFC CD DD
884 Power Factor Maximum (PF Max=) Min/Max meter - - - - - DD
885 Power Factor Minimum (PF Min=) Min/Max meter - - - - - DD
888 Pulsed Energy Wp (active) (Wp(puls)) Energy 133 55 No 205 - DD
889 Pulsed Energy Wq (reactive) (Wq(puls)) Energy 133 56 No 205 - DD
901 Power Factor (PF =) Measurement 134 137 No 9 14, CD DD
924 Wop Forward (WpForward) Energy 133 51 No 205 CD DD
925 Wq Forward (WqForward) Energy 133 52 No 205 CD DD
928 Wop Reverse (WpReverse) Energy 133 53 No CFC CD DD
929 Wq Reverse (WqgReverse) Energy 133 54 No CFC CD DD
963 | A demand (la dmd=) Demand meter - - - CFC CD DD
964 | B demand (lb dmd=) Demand meter - - - CFC CD DD
965 | C demand (Ic dmd=) Demand meter - - - CFC CD DD
991 Pressure (Press =) Measurement - - - CFC CD DD
992 Temperature (Temp =) Measurement - - - - CFC CD DD
996 Transducer 1 (Td1=) Measurement 134 9 1 CFC CD DD
997 Transducer 2 (Td2=) Measurement 134 9 2 CFC CD DD
1068 Temperature of RTD 1 (6 RTD 1 =) Measurement 134 9 1 CFC CD DD
1069 Temperature of RTD 2 (6 RTD 2 =) Measurement No 9 2 CFC CD DD
1070 Temperature of RTD 3 (6 RTD 3 =) Measurement No 9 3 CFC CD DD
1071 Temperature of RTD 4 (6 RTD 4 =) No 9 4 CFC CD DD
1072 Temperature of RTD 5 (6 RTD 5 =) No 9 5 CFC CD DD
1073 Temperature of RTD 6 (© RTD 6 =) No 9 6 CFC CD DD
1074 Temperature of RTD 7 (6 RTD 7 =) No 9 7 CFC CD DD
1075 Temperature of RTD 8 (6 RTD 8 =) No 9 8 CFC CD DD
1076 Temperature of RTD 9 (6 RTD 9 =) No 9 9 CFC CD DD
1077 Temperature of RTD10 (© RTD10 =) No 9 10 CFC CD DD
1078 Temperature of RTD11 (© RTD11 =) No 9 1 CFC CD DD
1079 Temperature of RTD12 (© RTD12 =) € No 9 12 CFC CD DD
L 4
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The buffer battery ensures that specified data areas, flags, timers afA@hcounters are re-
tained retentively.

Bay controllers are devices with control and monitoring fun€tions without protective
functions.

Bit pattern indication is a processing function byimeans of which items of digital
process information applying across several inputs can be detected together in paral-
lel and processed further. The bit pattern lepgthheanbe specified as 1, 2, 3 or 4 bytes.

— Bit pattern indication (Bitstring Of x Bit), xXddesignates the length in bits (8, 16, 24 or
32 bits).

Command without feedback

Command with feedback

Continuous Functiom€hart. CFC is a graphics editor with which a program can be
created and configlired By, using ready-made blocks.

Blocks are parts'of the user program delimited by their function, their structure or their
purpose.

A rapidly intesmittent input (for example, due to a relay contact fault) is switched off
afterfa configurable monitoring time and can thus not generate any further signal
changes. J he function prevents overloading of the system when a fault arises.

€ombination devices are bay devices with protection functions and a control display.

DIGSI V4.6 and higher allows up to 32 compatible SIPROTEC 4 devices to communi-
cate with each other in an inter-relay communication network (IRC). The combination
matrix defines which devices exchange which information.

A communications branch corresponds to the configuration of 1 to n users which com-
municate by means of a common bus.

The communication reference describes the type and version of a station in commu-
nication by PROFIBUS.
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Glossary

Component view

COMTRADE

Container

Control display

Data pane

DCF77

Device container

Double command

Double-point indi-
cation

DP

DP_|

Drag-and-drop
Electromagnetic
compatibility

EMC
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In addition to a topological view, SIMATIC Manager offers you a component view. The
component view does not offer any overview of the hierarchy of a project. It does, how-
ever, provide an overview of all the SIPROTEC 4 devices within a project.

Common Format for Transient Data Exchange, format for fault records.

If an object can contain other objects, it is called a container. The object Folder is an
example of such a container.

The display which is displayed on devices with a large (graphic) display after you have
pressed the control key is called the control display. It contains the"SwitChgear that can
be controlled in the feeder with status display. It is used to perform switching opera-
tions. Defining this diagram is part of the configuration.

— The right-hand area of the project window displays thé contents of the area selected
in the — navigation window, for example indications, ‘measured values, etc. of the in-
formation lists or the function selection for the devi¢éjeonfiguration.

The extremely precise official time is determined‘in, Germany by the "Physikalisch-
Technischen-Bundesanstalt PTB" in Bradhsehweig. The atomic clock unit of the PTB
transmits this time via the long-wave time:signal transmitter in Mainflingen near Frank-
furt/Main. The emitted time signal can be‘received within a radius of approx. 1,500 km
from Frankfurt/Main.

In the Component View, all SIPROTEC 4 devices are assigned to an object of type
Device container. This objgct isja spe€ial object of DIGSI Manager. However, since
there is no component viewyin DIGSI Manager, this object only becomes visible in con-
junction with STEP 7.

Double commands are process outputs which indicate 4 process states at 2 outputs:
2 defined (for example ON/OFF) and 2 undefined states (for example intermediate po-
sitions)

Double-peint indications are items of process information which indicate 4 process
states at 2'inputs:’2 defined (for example ON/OFF) and 2 undefined states (for
examplé intermediate positions).

— (Dotible-point indication

> Double point indication, intermediate position 00

Copying, moving and linking function, used at graphics user interfaces. Objects are
selected with the mouse, held and moved from one data area to another.

Electromagnetic compatibility (EMC) is the ability of an electrical apparatus to function
fault-free in a specified environment without influencing the environment unduly.

— Electromagnetic compatibility
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ESD protection

ExBPxx

ExC

ExCF

ExDP

ExDP_|

ExMV

ExSI

ExSI_F

Field devices

Floating

FMS communica-
tion branch

Folder

General interroga-
tion (Gl)

GPS
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ESD protection is the total of all the means and measures used to protect electrostatic
sensitive devices.

External bit pattern indication via an ETHERNET connection, device-specific — Bit
pattern indication

External command without feedback via an ETHERNET connection, device-specific

External command with feedback via an ETHERNET connectiongdeyice-specific

External double point indication via an ETHERNET conngction, device-specific —
Double-point indication

External double point indication via an ETHERNEZ], connection, intermediate position
00, device-specific — Double-point indication

External metered value via an ETHERNET conngetion, device-specific

External single point indication vialamyETHERNET connection, device-specific —
Single point indication

External single point indication via an ETHERNET connection, device-specific —
Transient information, — Singlgypoint indication

Generic term for all{deviges assigned to the field level: Protection devices, combina-
tion devices, baygconttgllers.

— Without electricalfeonnection to the — ground.

Withinan FMS cammunication branch the users communicate on the basis of the
PROFIBUS, FMS protocol via a PROFIBUS FMS network.

Thi§ objecttype is used to create the hierarchical structure of a project.

During the system start-up the state of all the process inputs, of the status and of the
fadlt image is sampled. This information is used to update the system-end process
image. The current process state can also be sampled after a data loss by means of
a Gl.

Global Positioning System. Satellites with atomic clocks on board orbit the earth twice
a day in different parts in approx. 20,000 km. They transmit signals which also contain
the GPS universal time. The GPS receiver determines its own position from the
signals received. From its position it can derive the running time of a satellite and thus
correct the transmitted GPS universal time.
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GOOSE message

Ground

Grounding

Grounding

Hierarchy level

HV field description

HV project descrip-
tion

ID

ID_S

IEC

IEC address
IEC communication

branch

Initialization string

Inter relays*commu-
nication
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GOOSE messages (Generic Object Oriented Substation Event) according to IEC
61850 are data packets which are cyclic transferred event-controlled via the Ethernet
communication system. They serve for direct information exchange among the relays.
This mechanism implements cross-communication between bay units.

The conductive ground whose electric potential can be set equal to zero at every point.
In the area of ground electrodes the ground can have a potential deviating from zero.
The term "Ground reference plane" is often used for this state.

Grounding means that a conductive part is to connect via an grounding'system to the
— ground.

Grounding is the total of all means and measured used for greunding.

Within a structure with higher-level and lower-level objéctsa hierarchy level is a con-
tainer of equivalent objects.

The HV project description file contains detail§yof fields'which exist in a ModPara-
project. The actual field information of each field,isimemorized in a HV field description
file. Within the HV project description filejfeach field'is allocated such a HV field de-
scription file by a reference to the file name?

All the data is exported once the configugation and parameterisation of PCUs and sub-
modules using ModPara has been‘campleted. This data is split up into several files.
One file contains details about.the fdhdamental project structure. This also includes,
for example, information dgtailing whieh fields exist in this project. This file is called a
HV project description file:

Internal double point indi€atiorv— Double-point indication

Internal double paint indication intermediate position 00, — Double-point indication

Internationale€lectrotechnical Commission

Within an IEC bus a unique IEC address has to be assigned to each SIPROTEC 4
device."A total of 254 |IEC addresses are available for each IEC bus.

Within.an IEC communication branch the users communicate on the basis of the
IEC80-870-5-103 protocol via an IEC bus.

An initialization string comprises a range of modem-specific commands. These are
transmitted to the modem within the framework of modem initialization. The com-
mands can, for example, force specific settings for the modem.

— |RC combination
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IRC combination

IRIG-B

1ISO 9001

Link address

List view

Lv

LvU

Master

Metered value

MLFB number

Modem connéction

Modem profile

Modems
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Inter Relay Communication, IRC, is used for directly exchanging process information
between SIPROTEC 4 devices. You require an object of type IRC combination tescon=
figure an Inter Relay Communication. Each user of the combination and all the neces-
sary communication parameters are defined in this object. The type and scope‘ef.the
information exchanged among the users is also stored in this object.

Time signal code of the Inter-Range Instrumentation Group

Internal single point indication — Single point indication

Single-point indication fleeting — Transient information, -#"8inglepoint indication

The 1ISO 9000 ff range of standards defines measures used 10 ensure the quality of a
product from the development stage to the manufacturing stage.

The link address gives the address of a V3/V2 device.

The right pane of the project window displaysthe€ names and icons of objects which
represent the contents of a container selected in the tree view. Because they are dis-
played in the form of a list, this areajis‘¢alled the list view.

Limit value

Limit value, user-defined

Masters may send data to other users and request data from other users. DIGSI op-
erates as a master.

Metered values are a processing function with which the total number of discrete
similar events (caunting pulses) is determined for a period, usually as an integrated
value. In power stpply companies the electrical work is usually recorded as a metered
value (énergy. purchase/supply, energy transportation).

MisEB isithe abbreviation for "MaschinenLesbare FabrikateBezeichnung" (machine-
readable product designation). This is the equivalent of an order number. The type
andwversion of a SIPROTEC 4 device are coded in the order number.

This object type contains information on both partners of a modem connection, the
local modem and the remote modem.

A modem profile consists of the name of the profile, a modem driver and may also
comprise several initialization commands and a user address. You can create several
modem profiles for one physical modem. To do so you need to link various initialization
commands or user addresses to a modem driver and its properties and save them
under different names.

Modem profiles for a modem connection are saved in this object type.
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Mv

MVMV

MVT

MvU

Navigation pane

Object

Object properties

Off-line

OLF

On-line

ouT

Parameter set

Phone book

PMV

Process bus

PROFIBUS

PROFIBUS address
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Measured value

Metered value which is formed from the measured value

Measured value with time

Measured value, user-defined

The left pane of the project window displays the names and symbels ofall containers
of a project in the form of a folder tree.

Each element of a project structure is called an object in DIGSL.

Each object has properties. These might be general propesties that are common to
several objects. An object can also have specific properties.

In Off-line mode a link with the SIPROTEC 4{devic€'is not necessary. You work with
data which are stored in files.

Output indication fleeting — Transient information

When working in On-line mode, there,is aphysical link to a SIPROTEC 4 device which
can be implemented in various wayss This link can be implemented as a direct con-
nection, as a modem conneg¢tién orlas/a PROFIBUS FMS connection.

Output indication

The parameter set is thefset'of all parameters that can be set for a SIPROTEC 4
device.

User addressgs foga modem connection are saved in this object type.

Pulse meteredy/alue

It isfpassible a direct communication with the SICAM HV-modules with devices featur-
ing.afprocess bus interface. The process bus interface is equipped with an Ethernet
medule.

PROcess Fleld BUS, the German process and field bus standard, as specified in the
standard EN 50170, Volume 2, PROFIBUS. It defines the functional, electrical, and
mechanical properties for a bit-serial field bus.

Within a PROFIBUS network a unique PROFIBUS address has to be assigned to
each SIPROTEC 4 device. A total of 254 PROFIBUS addresses are available for each
PROFIBUS network.
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Project

Protection devices

Reorganizing

RIO file

RSxxx-interface

SCADA Interface

Service port

Setting parameters

Si

SLF

SICAM SAS

SICAM SC

SICAM WinCC

Single command

Single point indica-
tion

SIPROTEC
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Content-wise, a project is the image of a real power supply system. Graphically, a
project is represented by a number of objects which are integrated in a hierarchieal
structure. Physically, a project consists of a series of folders and files containing
project data.

All devices with a protective function and no control display.

Frequent addition and deletion of objects gives rise to memory areas that'can no
longer be used. By cleaning up projects, you can release thesefmemory areas again.
However, a clean up also reassigns the VD addresses. Theyconsequence of that is
that all SIPROTEC 4 devices have to be reinitialised.

Relay data Interchange format by Omicron.

Serial interfaces RS232, RS422/485

Rear serial interface on the devices for conhecting to a control system via IEC or
PROFIBUS.

Rear serial interface on the devicesyfor'eennecting DIGSI (for example, via modem).

General term for all adjustments made™o the device. Parameterization jobs are exe-
cuted by means of DIGSI orgin some cases, directly on the device.

— Single point indication

— Single-point indication¥fleeting — Transient information, — Single point indication

Modularly structured/station control system, based on the substation controller —
SICAM SCand the SICAM WinCC operator control and monitoring system.

Substation Centroller. Modularly structured substation control system, based on the
SIMATIC*'MY automation system.

The SICAM WinCC operator control and monitoring system displays the state of your
network graphically, visualizes alarms, interrupts and indications, archives the
network data, offers the possibility of intervening manually in the process and
manages the system rights of the individual employee.

Single commands are process outputs which indicate 2 process states (for example,
ON/OFF) at one output.

Single indications are items of process information which indicate 2 process states (for
example, ON/OFF) at one output.

The registered trademark SIPROTEC is used for devices implemented on system
base V4.
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SIPROTEC 4 device

SIPROTEC 4
variant
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Topological view
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dication

Transient informa-
tion

Tree view

TxTap
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Users

vD
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This object type represents a real SIPROTEC 4 device with all the setting values and
process data it contains.

This object type represents a variant of an object of type SIPROTEC 4 device. The
device data of this variant may well differ from the device data of the source object.
However, all variants derived from the source object have the same VD address as
the source object. For this reason they always correspond to the same real SIPRO-
TEC 4 device as the source object. Objects of type SIPROTEC 4 variant have a variety
of uses, such as documenting different operating states when enteringgparameter set-
tings of a SIPROTEC 4 device.

A slave may only exchange data with a master after being promptedyto do so by the
master. SIPROTEC 4 devices operate as slaves.

Time stamp is the assignment of the real time to a process event.

DIGSI Manager always displays a project in the top@legical view. This shows the hier-
archical structure of a project with all available objects.

Transformer tap indication is a processing@sfunction on the DI by means of which the
tap of the transformer tap changer can be detected together in parallel and processed
further.

A transient information is a brief transient™ single-point indication at which only the
coming of the process signal.is detected and processed immediately.

The left pane of the project wifidow displays the names and symbols of all containers
of a project in the form of ‘ayfolder tree. This area is called the tree view.

— Transformer Tap.ndication

A user address eemprises the name of the station, the national code, the area code
and the usersspecifie phone number.

DIGSI ¥4.6 and higher allows up to 32 compatible SIPROTEC 4 devices to communi-
cate with,each other in an inter-relay communication network. The individual partici-
pating. devices are called users.

A VB, (Virtual Device) includes all communication objects and their properties and
states that are used by a communication user through services. A VD can be a phys-
ical device, a module of a device or a software module.

The VD address is assigned automatically by DIGSI Manager. It exists only once in
the entire project and thus serves to identify unambiguously a real SIPROTEC 4
device. The VD address assigned by DIGSI Manager must be transferred to the
SIPROTEC 4 device in order to allow communication with DIGSI Device Editor.

A VFD (Virtual Field Device) includes all communication objects and their properties
and states that are used by a communication user through services.
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