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IMPORTANT INFORMATION

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

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

hazard. Obey all safety messages that follow this symbol to avoid possible injury or
death.

This is the safety alert symbol. It is used to alert you to a potential personal injury

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

A WARNING

WARNING indicates a potentially hazardous situation which, if not avoided,
can result in death or serious injury.

A CAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided,
can result in minor or moderate injury with or without equipment damage.

NOTICE

NOTICE, used without safety alert symbol, indicates a potentially hazardous
situation which, if not avoided, can result in equipment damage.

When electrical equipment is in operation, dangerous voltage will be present in
certain parts of the equipment.



HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

¢ Only qualified personnel, trained, authorized and familiar with the device
and all the safety instructions in the general Safety Guide (SFTY/5LM/L11
or later version) and appropriate Chapter 5, Chapter 10, Chapter 11,
Chapter 12 and Chapter 13 of this manual, shall work on installation,
connection, commissioning, maintenance or servicing of this device.

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

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

e Switch off the auxiliary power supply before any work in the terminal strip
area.

e Switch off all the power supplies in connection to the equipment before
any work in the terminal strip area to isolate the device.

e Do not touch the terminal strip area when equipment is in operation.

¢ Do not remove or add wires in the terminal strip area when equipment is
in operation.

e Short-circuit the system current transformers before disconnecting wires
to the transformer board (valid only for pin terminals, not required for ring
terminals which have a shortening block).

e A protective conductor (ground/earth) of at least 1.5 mm?2 must be
connected to the protective conductor terminal on the power supply board
and on the main relay case.

e Do never remove the protective conductor connection to the device casing
as long as other wires are connected to it.

e Where stranded conductors are used, insulated crimped wire end ferrules
must be employed.

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

Note: Regarding the appropriate wiring connections of the equipment refer to the
document Px3x_Grounding Application_Guide_EN_h.pdf.

The signals MAIN: Blocked/faulty and SFMON: Warning (LED) are
permanently assigned to the LEDs labeled OUT OF SERVICE and ALARM and can
be assigned to output relays to indicate the health of the device.

It is recommended that the signals MAIN: Blocked/faulty and

SFMON: Warning (LED) are communicated to the substation automation
system for alarm purposes, using hardwiring via output relays or the
communication interface.



A WARNING
HAZARD OF UNSAFE OPERATION

¢ Only qualified personnel, trained, authorized and familiar with the device
and all the safety instructions in the general Safety Guide (SFTY/5LM/L11
or later version) and appropriate Chapter 5, Chapter 10, Chapter 11,
Chapter 12 and Chapter 13 of this manual, shall work on installation,
connection, commissioning, maintenance or servicing of this device.

e Proper and safe operation of this device depends on appropriate shipping
and handling, proper storage, installation and commissioning, and on
careful operation, maintenance and servicing. For this reason only
qualified personnel shall work on or operate this device.

¢ Any modifications to this device must be in accordance with the manual. If
any other modification is made without the express permission of
Schneider Electric, it will invalidate the warranty, and may render the
product unsafe.

Failure to follow these instructions can result in unintended
equipment operation.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

In case of usage of the equipment with DHMI™:

* A protective conductor (ground/earth) of at least 1.5 mm?2 (US: AWG14 or
thicker) must be connected to the DHMI protective conductor terminal to
link the DHMI and the main relay case; these must be located within the
same substation.

e The DHMI communication cable must not be in contact with hazardous live
parts.

e The DHMI communication cable must not be routed or placed alongside
high-voltage cables or connections. Currents can be induced in the cable
which may result in electromagnetic interference.

¢ We recommend to use only cables of category CAT6 (or better), which has
been tested up to a length of 10 m.

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

* DHMI = Detachable Human Machine Interface
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P631

1 Application and Scope

1.1 Overview - P631

The P631 differential protection device is intended for the fast and selective
short-circuit protection of transformers, motors, generators and other
installations with 2 windings.

| Easergy MiCOM Px3x

== |

—
l 0000000000

Fig. 1-1: P631 in 24 TE case.

Easergy MiCOM Px3x

00000000000007999

Fig. 1-2: P631 in 40 TE case.

The P631 provides high-speed three-system differential protection using a triple-
slope characteristic and two high-set differential elements in combination with
transformer inrush restraint, overfluxing restraint and through-stabilization.
Amplitude and vector group matching is done just by entering the nominal values
of transformer windings and associated current transformers. An (optional)
overreaching current measuring circuit monitoring function will prevent
unwanted tripping by differential protection for faults in the CT's secondary
circuit.

Phase swapping allows motor / generator protection applications with enlarged
protection zones.
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1 Application and Scope

In addition many supplementary protective functions are incorporated in the
devices. These can be individually configured and cancelled.

The relevant protection parameters can be stored in four independent parameter
subsets in order to adapt the protection device to different operating and power
system management conditions.

During operation, the user-friendly interface makes it easy to set the device
parameters and allows safe operation of the substation by preventing non-
permissible switching operations.

These features give the user the means to adapt the P631 to the protection and
control capacity required in a specific application.

The powerful programmable logic provided by the protection device also makes
it possible to accommodate special applications.

For a list of all available function groups see the Appendix.

Function diagram for P631 in case 40 TE. (See function overview table for P631
variants in 24 TE case.)

A A A L
y Y Y v

( Communication /" 1es N\ /168 N /£ 16E Ve N Recording and
{ 168 16S. 16E. \ { CLK \ P
{_commt ) | commz | \_Ec ) | Rics /‘ Self Monitoring Data Acquisition
to SCADA / substation control / RTU / modem ... | Overload rec. )
via RS485 or Fiber optics h .
IP a using IEC 60870-5-101, -103, Modbus, DNP3, Courier {
i resp. Metering | |
via RJ45 or Fiber optics using IEC 61850, IEC 60870-5-104 ] - Faultrec.
IY,a
IY,b
\r » )
Y d—“\
p—
a7 /500628 Y o
{_DIFF | CBF_1 Q
IP,b .
a -
MCM_1 MCM_2
LGC
LOGIC/LOG2
A 4
A
p -
v i i ( Optional [ Aways available )
L " X N X ) B
Gty evey CEEY WY Transformer Differential Protection
- T T T T Pe3t J
! rTr v 1T

Fig. 1-3: Function diagram
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P631

1.2

Example

Including Function Groups in the Configuration

Functions listed in the tables in Section 1.3, (p. 1-4) are self-contained

function groups and can be individually configured or de-configured according to
the specific application requirements by using the Easergy Studio operating
program. Unused or cancelled function groups are hidden to the user, thus
simplifying the menu of the Easergy Studio.

This concept provides a large choice of functions and makes wide-ranging
application of the protection device possible, with just one model version. On the
other hand, simple and clear parameter settings can be made.

In this way the protection and control functions can be included in or excluded
from the configuration.

For example, the current transformer supervision (function group CTS)
e can be included in the configuration by setting
CTS: Function group CTS to With
e can be excluded from the configuration by setting
CTS: Function group CTS to Without
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1.3 Overview of Function Groups - Part 1

The following tables list the function groups that can be included in or excluded
from the configuration of the P631.

v = Standard; (v) = Ordering option; 1 = Not for P631 in 24 TE case.

Protection functions

ANSI IEC 61850 Function group
Abbrev. Description
87T PhsPDIF1 DIFF Differential protection, phase selective 2 wind.
PHAR1 Inrush stabilization (functionality that is part of the | v
DIFF function group)
50TD |DtpPhs-/ DTOCx Definite-time overcurrent protection, 3 stages, 2
P/ Q/ N | DtpEft-/ phase-, negative-sequence-, residual/starpoint-
DtpNgsPTCO overcurrent
X
51 P/ ItpPhs-/ IDMTx Inverse-time overcurrent protection, one stage, 2
Q/N ItpEft-/ phase-, negative-sequence-, residual/starpoint-
ItpNgsPTCOXx overcurrent
49 ThmPTTR1 THRM1 Thermal overload protection 1
50 BF |RBRFx CBF_x Circuit breaker failure protection 2
CTS Current transformer supervision 1
30/ 74 |AImGGIO1 MCM_x Measuring-circuit monitoring 2
LIMIT Limit value monitoring 2
LIM x
TRMON Transformer monitoring v
LGC PloGGIOx LOGIC/ Programmable logic v
LOG 2

1-4 P631/EN M/R-b5-A // P631-313-661



1 Application and Scope P631

Communication functions

ANSI IEC 61850 Function group
Abbrev. Description

16S COMM1, 2 communication interfaces serial, RS 422 / 485 or |(v)
COMM2 fiber optic

CLK IRIGB Time synchronization IRIG-B (v)

16E IEC Communication interface Ethernet (v)

16E GosGGIO1 GOOSE IEC 61850 (v)
(O Cyber Security (v)
VINP Virtual Inputs (v)
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1.4 Overview of Function Groups - Part 2

The following tables list the function groups that are generally available for the
P631, and which cannot be excluded from the configuration.

v = Standard; (v) = Ordering option; 1 = Not for P631 in 24 TE case.

Inputs and outputs
P631
ANSI IEC 61850 Function group

Abbrev. Description 24 TE and 40 TE

Measuring inputs
e Phase currents ® 2X3

Binary inputs and outputs
e INP @ Optical coupler inputs e 4..10
e OUTP e Output relays e 8..14
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General functions

ANSI IEC 61850 Function group
Abbrev. Description
DVICE Device v
LOC Local control panel v
PC PC link v
F_KEY 6 configurable function keys
LED LED indicators v
MAIN Main function v
LLNO.SGCB PSS Parameter subset selection v
SFMON Comprehensive self-monitoring v
OP_RC Operating data recording (time-tagged event v
logging)
MT_RC Monitoring Signal Recording v
OL_DA Overload Data Acquisition v
OL RC Overload recording (time-tagged event logging) v
FT DA Fault data acquisition for a particular, settable point | v
in time during a fault
PTRCx / FT RC Fault recording (time-tagged event logging together | v
RDRE1 with fault value recording of the phase currents)
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1.5 Design

The P631 is modular in design. The plug-in modules are housed in a robust
aluminum case and electrically interconnected via one analog p/c board and one

digital p/c board.
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1.6 Configurable Function Keys

To the right of the text display, there are six freely configurable function keys
available. These may be used for easy control operation access.

| Note: Function key is not available for 24 TE case. |\
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1 Application and Scope

1.7

Inputs and Outputs

The following inputs and outputs are available with the basic device:
@ 6 current measuring inputs
@ 8 output relays, freely-configurable
@ 4 binary signal inputs (opto-coupler)

Optionally available are:

® One binary module X(60) (i.e. 6 output relays), or X(6l 30) (i.e. 6 binary
inputs and 3 output relays), or X(4H) (i.e. 4 high break contacts).
The nominal current and voltage values of the measuring inputs on the P631 can
be set with the function parameters.

The nominal voltage range of the optical coupler inputs is 24 to 250 V DC. As an
option binary signal input modules with a higher operate threshold are available.

The auxiliary voltage input for the power supply is also designed for an extended
range. The nominal voltage ranges are 60 to 250 V DC and 100 to 230 V AC. A 24
to 60 V DC version is also available.

All output relays can be utilized for signaling and command purposes.

1-10
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1.8 Control and Display

@ Local control panel with LC-display
(4 x 20 alphanumeric characters)
e LED indicators
o 24 TE case: 10 LED indicators, 5 with user-definable functional
assignment
o Other cases: 23 LED indicators, 18 with user-definable functional
assignment
e PCinterface

o Communication interfaces (optional)

P631/EN M/R-b5-A // P631-313-661 1-11



P631

1 Application and Scope

1.9

Information Interfaces

Information is exchanged through the local control panel, the PC interface, or two
optional communication interfaces (channel 1 and channel 2).

Using the first channel of the communication interfaces (COMM1), the P631 can
be wired either to the substation control system or to a telecontrol system. This
channel is optionally available with a switchable protocol (per IEC 60870-5-103,
IEC 870-5-101, DNP 3.0, MODBUS or Courier).

The second communication interface (COMM2, communication protocol per

IEC 60870-5-103 only) is designed for remote control.

The 4 available Ethernet modules variants provide IEC 61850 communication

with single Ethernet or alternatively redundancy PRP, HSR or RSTP protocols with
RJ45 wire or LC fiber optic connectors and RJ45 service interface.

External clock synchronization can be accomplished via one of the
communication protocols or by using the optional IRIG-B input.

1-12
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2 Technical Data
2.1 Conformity
Notice

Applicable to P631, version -313 -413/414/415/416 -661.

Declaration of Conformity

The product designated “P631 Transformer Differential Protection Device” has
been designed and manufactured in conformance with the EMC and safety
standards IEC 60255-26 and IEC 60255-27 and with the “EMC Directive” and the
“Low Voltage Directive” issued by the Council of the European Community.
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2.2 General Data
2.2.1 General Device Data
Design

® Surface-mounted case suitable for wall installation, or
® Flush-mounted case for 19” cabinets.

Installation Position
e Vertical = 30°.

Degree of Protection
Per DIN VDE 0470 and IEC 60529.

o |P 52 for the front panel.

® Flush-mounted case:
o |IP 50 for the case (excluding the rear connection area)
o |P 20 for the rear connection area, pin-terminal connection
o IP 10 for the rear connection area, ring-terminal connection

e Surface-mounted case:

o |IP 50 for the case
o |P 50 for the fully enclosed connection area with the supplied rubber
grommets fitted

Weight
® 24 TE case: Max. 5 kg
® 40 TE case: Approx. 7 kg

Dimensions and Connections

See dimensional drawings (Section 4.2, (p. 4-4)), and the location and
terminal connection diagrams (Section 5.7, (p. 5-26)).

Terminals

PC interface (X6)
o EIA RS232 (DIN 41652) connector, type D-Sub, 9-pin

Communication interfaces COMM1, COMM2
e Fiber (X7, X8)
o F-SMA optical fiber connection per IEC 60874-2 (for plastic fibers), or

o optical fiber connection BFOC-ST® connector 2.5 per IEC 60874-10-1 (for
glass fibers).

(ST® is a registered trademark of AT&T Lightguide Cable Connectors.)
e Wire leads (X9, X10)

o M2 threaded terminal ends for wire cross-sections up to 1.5 mm? (US:
AWG16).
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Communication interface IEC 61850
e Fiber (X13, X14)
o Industry Standard Small Form Pluggable (SFP) package, LC duplex
connector optical interface.

o Wire leads (X15)
o RJ45 connector.

o IRIG-B Interface (X11)
o 3 pin terminal block.

Current measuring inputs (conventional inputs)

e Threaded terminal ends, pin-type cable lugs: M5, self-centering with cage
clamp to protect conductor cross-sections = 4 mm? (US: AWG12), or

e Threaded terminal, ring-terminal connection: M4.

Other inputs and outputs

e Threaded terminal ends, pin-type cable lugs: M3, self-centering with cage
clamp to protect conductor cross-sections 0.2 to 2.5 mm? (US: AWG25 to
AWG14), or

@ Threaded terminal ends, ring-type cable lugs: M4.

Creepage Distances and Clearances
@ PerIEC 60255-27.
o Pollution degree 3, working voltage 250V,
@ overvoltage category lll, impulse test voltage 5 kV.
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2.3 Tests
2.3.1 Type Tests
2.3.1.1 Electromagnetic Compatibility (EMC)

Conducted Emission
Per IEC 60255-26 and CISPR 22 Class A.
e 0.15-0.5 MHz, 79 dBuV (quasi peak) 66 dBuV (average).
e 0.5-30 MHz, 73 dBuV (quasi peak) 60 dBuV (average).

Radiated Emission
Per IEC 60255-26 and CISPR 11 Class A.
@ 30-230 MHz, 40 dBuV / m at 10 m measurement distance.
@ 230-1GHz 47 dBuV / m at 10 m measurement distance.

100 kHz and 1 MHz Damped Oscillatory Test
Per IEC 60255-26 and IEC 61000-4-18. level 3.
e Frequency: 100 kHz and 1 MHz.
o Common mode test level: £2.5 kV.
o Differential mode test level : £1 kV.

Immunity to Electrostatic Discharge
Per IEC 60255-26 and IEC 61000-4-2, severity level 4.

@ 15 kV discharge in air to user interface, display, to all communication ports
(outer earthed shell).

@ 8 kV contact discharge to any metal part of the front of the product.

Immunity to Radiated Electromagnetic Field
Per IEC 60255-26 and IEC 61000-4-3, severity level 3.
e 10V /m, 80 MHz to 1 GHz and 1.4 GHz to 2.7 GHz with 1 kHz 80 % AM.

@ Spot tests at 80 MHz, 160 MHz, 380 MHz, 450 MHz, 900 MHz, 1850 MHz,
and 2150 MHz.

Electrical Fast Transient or Burst Test
Per IEC 60255-26, Zone A.

® *4 kV, 5 kHz applied directly to auxiliary supply, CTs, VTs, opto inputs,
output relays.

e =2 kV, 5 kHz applied to communication ports.
Per IEC 61000-4-4, Severity level 4.
e 4.0 kV, 5 kHz applied to all power supply and earth port.
e *2.0kV, 5 kHz applied to all other ports.
EFT/Burst waveform parameter.
@ Rise time of one pulse: 5 ns.
Impulse duration (50 % value): 50 ns.
Burst duration: 15 ms.
Burst cycle: 300 ms.
Source impedance: 50 Q.
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2 Technical Data P631

Power Frequency Immunity
Per IEC 60255-26, severity Zone A.

Phase-to-phase
e RMS value 150 V.
@ Coupling resistance 100 Q.
@ Coupling capacitor 0.1 uF, for 10 s.

Phase-to-ground
e RMS value 300 V.
@ Coupling resistance 220 Q.
@ Coupling capacitor 0.47 pF, for 10 s.

To comply with this standard, it is suggested to set the parameter (010 220)
INP: Filter to 6 [steps].

Surge Immunity Test
Per IEC 60255-26 and IEC 61000-4-5, severity Zone A or level 4.

® *4 kV line to earth and =2 kV line to line for power supply, CTs, VTs, opto
inputs and output contacts.

@ =4 kV cable shielded layer to ground for communication ports.
Surge waveform parameter.

@ Open-circuit voltage front time / time to half-value: 1.2 / 50 us.

@ Short-circuit current front time / time to half-value: 8 / 20 ps.
CDN parameter.

® 12 Q/9 uF (line to earth) and 2 Q/ 18 uF (line to line) for power supply
port.

® 42 Q/ 0.5 uF (line to earth) and 42 Q/ 0.5 uF (line to line) for 10 ports.
® 2 Q cable shielding layer to ground for shielding communication ports.

Conducted Immunity Test
Per IEC 60255-26 and IEC 61000-4-6, severity level 3.
@ Testlevel: 10 V.
@ Test frequency range: 150 kHz - 80 MHz.
@ Modulation: 1 kHz sine wave, 80 % AM modulated.
@ Spot test frequency: 27 MHz, 68 MHz.

Power Frequency Magnetic Field Immunity
Per IEC 61000-4-8, severity level 4.
@ Test frequency: 50 Hz
@ Testlevel: 30 A/ m applied continuously, 300 A/ m applied for 3 s.

Alternating Component (Ripple) in DC Auxiliary Energizing Quantity
Per IEC 60255-26 and IEC 61000-4-17.
@ Testlevel: 15 % of rated DC value.

2.3.1.2 Insulation

Insulation Resistance
Per IEC 60255-27.
Insulation resistance > 100 MQ at 500 Vdc.
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Creepage Distances and Clearances
Per IEC 60255-27.
Pollution degree 3, Overvoltage category lll.

High Voltage Withstand (Dielectric) Test
Per IEC 60255-27.
e 1 kVrms AC for 1 minute between RJ45 ports and the case earth (ground).

® 2 kV rms AC for 1 minute between all other terminals connected together
and the case earth. Between all terminals of independent circuits.

e 1 kV rms AC for 1 minute, across open watchdog contacts.
e 1 kVrms AC for 1 minute, across open contacts of output relays.

Impulse Voltage Withstand Test
Per IEC 60255-27.
e Fronttime: 1.2 us, Time to half-value: 50 us.
Peak value: 1.5 kv, 0.5 J.
Between RJ45 ports and the case earth (ground).
e Fronttime: 1.2 us, Time to half-value: 50 us,
Peak value: 5 kV, 0.5 J.

Between all other independent circuits and the case earth, also between all
terminals of independent circuits.

2.3.1.3 Environmental test

Ambient Temperature Range Test
Per IEC 60068-2-1 & IEC 60068-2-2.
@ Operating temperature range: -25°C to +55°C (or -13°F to +131°F).
e Storage and transit: -25°C to +70°C (or -13°F to +158°F).

Ambient Humidity Range Test
Per IEC 60068-2-78.
@ 21 days at 93 % relative humidity and +40°C.
Per IEC 60068-2-14.
® 5 cycles, -25°C to +55 °C, 1°C/ min rate of change.
Per IEC 60068-2-30.

e Damp heat cyclic, six cycles(12 hours + 12 hours), 93 % RH, +25°C to
+55°C.

Corrosive Environment Test
Per IEC 60068-2-60: 1995, Part 2, Test Ke, Method (class) 3

Industrial corrosive environment/ poor environmental control, mixed gas flow
test.

@ 21 days at 75 % relative humidity and 30°C (86°F) with exposure to
elevated concentrations of H,S, NO,, Cl, and SO,.

2.3.1.4 Mechanical Test

Applicable to the following case variants:
o Surface-mounted 24 TE or 40 TE case
® Flush-mounted 24 TE or 40 TE case
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Vibration Test
Per IEC 60255-21-1, test severity class 1.

Frequency range in operation
e 10to 60 Hz, 0.035 mm, and
e® 60to150Hz 0.5¢

Frequency range during transport
e 10to150Hz 1g

Shock Response and Withstand Test, Bump Test
Per IEC 60255-21-2.
Acceleration and pulse duration:

@ Shock Response tests are carried out to verify full operability (during
operation), test severity class 1:

5 g for 11 ms.

@ Shock Withstand tests are carried out to verify the endurance (during
transport), test severity class 1:

15 g for 11 ms.

® Shock bump tests are carried out to verify permanent shock (during
transport), test severity class 1:

10 g for 16 ms.

Seismic Test
Per IEC 60255-21-3, test procedure A, class 1.

Frequency range
e Horizontal axes of vibration: 1 Hz to 8 Hz with 3.5 mm peak displacement, 8
to 35 Hz with 10 m / s2 peak acceleration. 2 x 1 cycle.
@ Vertical axis of vibration: 1 Hz to 8 Hz with 1.5 mm peak displacement, 8 to
35 Hz with 5 m / s2 peak acceleration. 1 x 1 cycle.
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2.4 Environmental Conditions

Temperatures
Per IEC 60255-1 & IEC 60068-2-1

Recommended temperature range
® -5°Cto +55°C [+23°F to +131°F].

Limit temperature range
@ Operation: -25°C to +55°C [-13°F to +131°F].
@ Storage and transport: -25°C to +70°C [-13°F to +158°F].

Ambient Humidity Range
® = 75 % relative humidity (annual mean).
@ 21 days at = 95 % relative humidity and 40°C [104°F].
e Condensation not permitted.

Solar Radiation
Direct solar radiation on the front of the device must be avoided.
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2.5 Inputs and Outputs

2.5.1 Current Measuring Inputs
e Nominal current I,om: 1 and 5 A AC (adjustable).
e Nominal consumption per phase:
o 1A CT burden: < 0.1 VA
o 5ACT burden: < 0.3 VA
o Load rating:
o continuous: 4-lhom,
o for 10 s: 30:lhom:
o for1ls:100:1l,0m-
o Nominal surge current: 2501,om.
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2.5.2 Binary Signal Inputs

Threshold pickup and drop-off points as per ordering option
e Standard variant with switching threshold at 65% of 24 V DC (Va min)

Special variants with switching thresholds from 58% to 72% of the nominal input
voltage (i.e. definitively “low” for Vo < 58% of the nominal supply voltage,

definitively “high” for V5 > 72% of the nominal supply voltage).
@ Special variant with switching threshold at 65% of 110 V DC (Va nom)-
@ Special variant with switching threshold at 65% of 127 V DC (Va nom)-
@ Special variant with switching threshold at 65% of 220 V DC (Va nom)-
@ Special variant with switching threshold at 65% of 250 V DC (Va nom)-

Power consumption per input
e 18V standard variant:
Vpo=19to 110V DC: 0.5 W = 30%,
Vap > 110V DC: Vp -5 mA = 30%.
@ Special variants:
V,p > switching threshold: Va -5 mA = 30%.

The standard variant of binary signal inputs (opto couplers) is recommended in
most applications, as these inputs operate with any voltage from 19 V. Special
versions with higher pick-up/drop-off thresholds are provided for applications where
a higher switching threshold is expressly required.

The maximum voltage permitted for all binary signal inputs is 300 V DC.
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2.5.3 IRIG-B Interface

e Minimum / maximum input voltage level
Demodulated: 2 Vpp / 6 Vpp (peak-peak)
Modulated: a few hundred mVpp / 10 Vpp

@ Electrical isolation: 2 kVrms

2.5.4 Direct Current Input

o Input current: 0 to 26 mA

Value range: 0.00 to 1.20 Ipc nom (Ipc,nom = 20 mA)
Maximum continuous input current permitted: 50 mA
Maximum input voltage permitted: 17 V DC

Input load: 100 Q

Open-circuit monitoring: 0 to 10 mA (adjustable)
Overload monitoring: > 24.8 mA

Zero suppression: 0.000 to 0.200 Ipc,nom (adjustable).

2.5.5 Resistance Thermometer

Only PT 100 permitted for analog (1/0) module, mapping curve per IEC 75.1.
PT 100, Ni 100 or Ni 120 permitted for temperature p/c board (the RTD module).
o Value range: -40.0°C to +215.0°C (-40°F to +419°F).
@ 3-wire configuration: max. 20 Q per conductor.
o Open and short-circuited input permitted.
°

Open-circuit monitoring: © > +215°C and © < -40°C (© > +419°F and
O < -40°F).

2.5.6 Direct Current Output

e Output current: 0 to 20 mA
® Maximum permissible load: 500 Q
e Maximum output voltage: 15V
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2.5.7 Output Relays

Binary 1/0 Module X(4H) All other modules

with high-break contacts, applicable to
DC circuits only.

Rated voltage: 250 v DC 250 V DC, 250 V AC.
Continuous 10 A 5A
current:
Short-duration e 250 Afor0.03s, 30 A for 0.5 s.
current: o 30Afor3s
Making capacity: 30 A 1000 W (VA) at
L/R = 40 ms.

250 VvV DC, R =40 ms,

Maximum values: 30 A and ® 4Aat230V ACand cos ¢ = 0.4.

300 V DC.

® 2500 W inductive (L/R = 40 ms) or

10 A at 250V DC,

Maximum values: 10 A and

300 V DC.
Operating time: less than 0.2 ms less than 5 ms
Reset time: less than 8 ms less than 5 ms
2.5.8 BCD Measured Data Output

Maximum numerical value that can be displayed: 399
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2.6

2.6.1

2.6.2

2.6.3

Wire Leads

Interfaces

Local Control Panel

Input or output

® 24 TE and 40 TE with 7 keys and a 4 x20 character liquid crystal display
(LCD).

@ 40 TE case with 6 additional function keys.

State and fault signals

® 40 TE case: 23 LED indicators (18 freely configurable with function
assignments for three colors: red, yellow and green).

® 24 TE case: 10 LED indicators (5 freely configurable with function
assignments for three colors: red, yellow and green).

PC Interface
@ Transmission rate: 300 to 115,200 baud (adjustable)

Serial Communication Interface

The communication module can be provided with up to two communication
channels, depending on the module variant. Channel 1 may either be equipped
to connect wire leads or optical fibers and channel 2 is only available to connect
wire leads.

For communication interface 1, communication protocols based on
IEC 870-5-103, IEC 60870-5-101, MODBUS, DNP 3.0, or Courier can be set.

@ Transmission rate: 300 to 64000 baud (adjustable).

Communication interface 2 can only be operated with the interface protocol
based on IEC 60870-5-103.

@ Transmission rate: 300 or 57600 baud (adjustable).

® Per RS 485 or RS 422, 2 kV isolation

@ Distance to be bridged
o Point-to-point connection: max. 1200 m
o Multipoint connection: max. 100 m

Plastic Fiber Connection

Optical wavelength: typically 660 nm
Optical output: min. -7.5 dBm
Optical sensitivity: min. -20 dBm
Optical input: max. -5 dBm

Distance to be bridged: max. 45 m

(Distance to be bridged given for identical optical outputs and inputs at
both ends, a system reserve of 3 dB, and typical fiber attenuation)
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Glass Fiber Connection G 50/125

e Optical wavelength: typically 820 nm
Optical output: min. -19.8 dBm
Optical sensitivity: min. -24 dBm
Optical input: max. -10 dBm
Distance to be bridged: max. 400 m

(Distance to be bridged given for identical optical outputs and inputs at
both ends, a system reserve of 3 dB, and typical fiber attenuation)

Glass Fiber Connection G 62.5/125

o Optical wavelength: typically 820 nm
Optical output: min. -16 dBm
Optical sensitivity: min. -24 dBm
Optical input: max. -10 dBm
Distance to be bridged: max. 1,400 m

(Distance to be bridged given for identical optical outputs and inputs at
both ends, a system reserve of 3 dB, and typical fiber attenuation)

2.6.4 Ethernet Communication Interface
100 Base-TX Interface (in accordance with IEEE 802.3 and IEC 61850)

Optical Fiber (-X13, -X14)

@ Industry Standard Small Form Pluggable (SFP) package, LC duplex
connector optical interface

@ Glass fiber connection G 50/125:
o Optical central wavelength: typ. 1308 nm
o Optical output: min. —23.5 dBm
o Loss of signal - de-asserted: max. —32 dBm
o Loss of signal - asserted: min. —45 dBm
o Optical input: max. —14 dBm
o Glass fiber connection G 62.5/125:
o Optical central wavelength: typ. 1308 nm
o Optical output: min. —20 dBm
o Loss of signal - de-asserted: max. —32 dBm
o Loss of signal - asserted: min. —45 dBm
o Optical input: max. —14 dBm

Wire Leads (-X15)
e RJ45, 1.5 kV isolation
@ Transmission rate: 100 Mbit/s
o Distance to be bridged: max. 100 m

2.6.5 IRIG-B Interface

Modulated signal (B122 format)
Demodulated signal (BO0O format)
Carrier frequency: 1 kHz

BCD- coded variable data (daily)
2kVrms Dielectric withstand
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2.7 Information Output

Counters, measured data, and indications: see chapter “Information and Control
Functions”.
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2.8 Settings - Typical Characteristic Data

2.8.1 Main Function

e Minimum output pulse for trip command: 0.1 to 10 s (adjustable)
o Minimum output pulse for close command: 0.1 to 10 s (adjustable)

2.8.2 Differential Protection

o Operate time including output relay:
o = 16 ms without inrush stabilization or operation of lyif>=, lgiff>>>
o = 32 ms with inrush stabilization

@ Reset time (measured variable from fault infeed to 0): = 30 ms, approx.
25 ms

2.8.3 Definite-Time and Inverse-Time Overcurrent Protection
@ Operate time including output relay (measured variable from 0 to 2-fold
operate value): = 40 ms, approx. 30 ms

@ Reset time (measured variable from 2-fold operate value to 0): = 40 ms,
approx. 30 ms

@ Starting resetting ratio: approx. 0.95
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2.9

2.9.1

2.9.1.1

2.9.1.2

2.9.1.3

2.9.1.4

2.9.1.5

2.9.1.6

2.9.1.7

2.9.1.8

Deviations
Deviations of the Operate Values

Definitions

Reference Conditions
o Quasi-stationary sinusoidal signals at nominal frequency f,om (frequency

protection excepted), total harmonic distortion = 2 %, ambient
temperature 20°C (68°F), and nominal auxiliary voltage Va nom.

Deviation
@ Deviation relative to the setting under reference conditions.

Differential Protection

Measuring system with default value 1 for the amplitude matching
factors (DIFF: Matching fact. kam,x =1, x=a, b):

o atlgiff < 0.2:1er: £ 10%
o at Idiff >= 0-2'|ref: + 5%

Inrush Stabilization (2"9 harmonic)
o Deviation: = 10%

Overflux Blocking (5th harmonic)
o Deviation: +0/-20%
Overcurrent-Time Protection
Operate values
o Deviation: = 5%
Thermal Overload Protection

Operate value ©
@ Deviation: = 5% of the setting or £ 1% of the nominal value

Circuit Breaker Failure Protection

Operate value I<
@ Hysteresis: 6.25% of the setting plus 4.8% of the nominal value
@ Deviation: = 5% of the setting or £ 2% of the nominal value

Direct Current Input

o Deviation: =1 %

Resistance Thermometer
@ Deviation: = 2°C (in the range —40°C ... 120°C)

Analog Measured Data Output
@ Deviation: 1%
@ Output residual ripple with max. load: £ 1 %
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2.9.2 Deviations of the Timer Stages
2.9.2.1 Definitions
Reference conditions
@ Sinusoidal signals at nominal frequency f,om, total harmonic distortion
=< 2 %, ambient temperature 20°C (68°F), and nominal auxiliary voltage
VA,nom-
Deviation
o Deviation relative to the setting under reference conditions.
2.9.2.2 Definite-time stages
o Deviation: =+ 1% + 20 ms to 40 ms
2.9.2.3 Inverse-time stages
@ Deviation when | = 2 It £ 5% + 10 to 25 ms
@ For “extremely inverse” IEC characteristics and for thermal overload
characteristics: + 7.5% + 10 to 20 ms
2.9.3 Deviations of Measured Data Acquisition
2.9.3.1 Definitions
Reference conditions
@ Sinusoidal signals at nominal frequency fnom, total harmonic distortion =
2%, ambient temperature 20°C (68°F), and nominal auxiliary voltage
VA,nom-
Deviation
@ Deviation relative to the nominal values under reference conditions.
2.9.3.2 Operating Data Measurement
@ Currents (measuring inputs): £ 1%
@ Voltages (measuring input): = 0.5%
@ Currents (internally calculated): £ 2%
@ Voltages (internally calculated): = 2%
e Frequency: = 10 mHz
2.9.3.3 Fault Data
Short-circuit, differential and restraining currents
o Deviation: + 3%
2.9.3.4 Internal Clock

With free running internal clock
@ Deviation: < 1 min/month

With external synchronization (with a synchronization interval = 1 min)

o Deviation: < 10 ms

With synchronization via IRIG-B interface
e *1ms

2-18

P631/EN M/R-b5-A // P631-313-661



2 Technical Data

P631

2.10

2.10.1

2.10.2

2.10.3

Resolution of the Fault Data Acquisition

Time Resolution

o 20 sampled values per period

Currents
Dynamic range
® 33'lhom

Amplitude resolution
® atlyom =1A: 2.0 mAs

® atlyom =5A:10.1 MArme

Voltage

e Dynamic range: 150V
o Amplitude resolution: 9.2 mV s
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2.11 Recording Functions
2.11.1 Organization of the Recording Memories

Operating Data Memory

Scope for signals

@ All signals relating to normal operation; from a total of up to 2048 different
logic state signals.

Depth for signals
@ The 1000 most recent signals.

Monitoring Signal Memory

Scope for signals
@ All self-monitoring logic state signals.

Depth for signals
e Up to 30 signals.

Overload Memory

Number
® The 8 most recent overload events

Scope for signals

@ All signals relevant for an overload event from a total of up to
2048 different logic state signals.

Depth for signals
® 200 entries per overload event.

Ground Fault Memory

Number
@ The 8 most recent ground fault events

Scope for signals

@ All signals relevant for a ground fault event from a total of up to
2048 different logic state signals.

Depth for signals
@ 200 entries per ground fault event.

Fault Memory

Number
® The 8 most recent faults.

Scope for signals and fault values

@ All fault-relevant signals from a total of up to 2048 different logic state
signals.

@ Sampled values for all measured currents and voltages
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Depth for signals and fault values
@ 200 entries per fault event
® max. number of cycles per fault can be set by user;

820 periods in total for all faults, that is 16.4 s (for fnrom = 50 Hz) or 13.7 s
(for fnom = 60 Hz).

Resolution of the Recorded Data
® As per Section 2.10, (p. 2-19).
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2.12 Power Supply

Nominal auxiliary voltage Vj hom
® 24to 60V DC or 60 to 250 V DC and 100 to 230 V AC (ordering option).

Operating range for direct voltage
o 0.8to 1.1V nom With a residual ripple of up to 15 % Va nom-

Operating range for alternating voltage
e 0.9to 1.1 Vanom:

Nominal burden
® ... where V, = 220V DC and with maximum module configuration
o 24 TE case, relays de-energized/energized: approx. 11 W /20 W
o 40 TE case, relays de-energized/energized: approx. 12.6 W/ 34.1 W

Start-up peak current
® < 3 A for duration of 0.25 ms

Stored energy time
® = 50 ms for interruption of V4 = 220 V DC (upper range supply)

® = 50 ms for interruption of V5 = 60 V DC (lower range supply)
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2.13 Current Transformer Specifications

2.13.1 Symbols

The following symbols are used in accordance with IEC 61869 standards:

lon Rated primary current (nominal primary current) of the CT
lsn Rated secondary current (nominal secondary current) of the CT
lpsc Rated primary (symmetrical) short-circuit current

KsscRated symmetrical short-circuit current factor:

_ Ipsc
SSsc Ipn

K

lref Reference current of IDMT protection element
Rpn Rated resistive burden (secondary connected) of the CT

Pon Equivalent power over the rated resistive burden of the CT for rated
secondary current:

_ 2
Pon = Ron " lsn

Rp Actual resistive burden (secondary connected) of the CT

P, Equivalent power over the actual resistive burden of the CT for rated
secondary current:

_ 2
Py =Ry lgn
Rt Secondary winding resistance of the CT

P+ Equivalent power over the secondary winding resistance of the CT for
secondary rated current:

Pt = Rct'lszn
V¢y Secondary accuracy limiting voltage (e.m.f.) of the CT
Vi Rated knee point voltage (e.m.f.) of the CT
n, Rated accuracy limit factor of the CT
N, Actual accuracy limit factor of the CT:
Ret * Rpn Pet * Pon

N.=N.-———— n.-————
b n Rct+Rb n Pct+Pb
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2.13.2

R One-way lead resistance from CT to relay

Rrel Resistive burden of relay’s CT input

T Primary time constant (primary system time constant)
w (System) angular frequency

Xo/Rp Primary impedance ratio (system impedance ratio):

Ky Dimensioning factor for the CT

Kemp Relay specific, empirically determined dimensioning factor for the CT

General Equations

The current transformer can be dimensioned
o either for the minimum required secondary accuracy limiting voltage acc.
to IEC 61869, 3.4.2009:
Veal = Ky  Koge " Isn " (Rt + Rp)

o or for the minimum required rated accuracy limit factor acc. to IEC 61869,

3.4.208, as follows:
R_.,+R P . +P
nnde_K ct b =Kd-K ct b

SscC RCt+Rbn Ssc PCt+an

The relation between both methods is given as follows:

P
bn
Vsar = np( Ten + g Ret)

The actual secondary connected burden Ry is given as follows:
e For phase-to-ground faults: R, = 2R+ R,
e For phase-to-phase faults: R, = R, + R,

The wire lead burden is calculated as:
Ri=p %
® p = specific conductor resistance
(e.g. for copper 0.021 Q mm2/m = 2.1:108 Q m, at 75°C)
e | = wirelength
® A = wire cross section

For devices out of the platform Easergy MiCOM 30, the input CT burden R, is
less than 20 mQ, independent of the set nominal current (1 A or 5 A). Usually this
relay burden can be neglected.
The rated knee point voltage V| according to IEC 61869, 3.4.217 is lower than
the secondary accuracy limiting voltage V., according to IEC 61869, 3.4.209. It is
not possible to give a general relation between V| and Vg, but for standard core
material the following relations applies:

o Vk=0.85'Vg, for class 5P CTs, and

o V=0.75-Vg, for class 10P CTs, respectively.

Theoretically, the specifications of the current transformer could be calculated to
avoid saturation by inserting its maximum value, instead of the required over-
dimensioning factor Ky:

2-24

P631/EN M/R-b5-A // P631-313-661



2 Technical Data

P631

*p
Kd=KmaXz1+R—p=1+w-Tp
However, this is not necessary. Instead, it is sufficient to consider an empirically
determined dimensioning factor Ky=Kemp such that the appropriate operation of
the protection function is ensured under the given conditions. This factor
depends on application and relay type, as outlined in the following.

2.13.3 Transformer Differential Protection

For Transformer Differential Protection Devices the empirical dimensioning factor
Kg = Kemp for the CTs considering external faults (assuming maximum through-
flowing currents) can be taken from the following diagram:

5.0

4.5

4.0 //

3.5 7

//

2.5

Kemp 2 0 /
1.0
0.5
0
10 20 30 40 50 60 70 80
Xp/Rp

This CT dimensioning assures through fault stability of the differential element.
Due to the inbuilt saturation discriminator the CT requirement is independent of
the current sensitivity given by the set basic threshold of the tripping
characteristic.

The empirical dimensioning factor Kemp (shown in the diagram above) has been
determined by investigations using 3-shot auto-reclosing sequences with 450 ms
of fault current feed (starting at worst case point on wave) for each shot and

300 ms dead time between shots. In most practical cases faults would be cleared
in 100 to 200 ms for external protection operation and the dead time between
auto-reclose shots would be longer than 300 ms. This would reduce the flux
build-up in the core. Therefore the above shown empirical dimensioning factor
Kemp Can be considered as being based on a conservative approach.

For internal fault steady-state saturation is permissible with maximum fault
currents up to 4 times the steady-state accuracy limit current of the CT. This
corresponds to a dimensioning factor of Ky = 0.25 for internal faults.

It is recommended to use CTs of accuracy class 5P (or equivalent).
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3 Operation

3.1 Modular Structure

The P631 is a numerical device out of Schneider Electric's family of devices
named “Easergy MiCOM 30”. The device types included in this family are built
from identical uniform hardware modules. The figure below shows the basic
hardware structure of the P631.

_ Communication
PC interface interface(s)

00000000000000000 &
Local control module

e

P )
Processor module )

1 [ 1 T 1

Voltages Currents Signals Commands Signals Measured data Signals Commands Auxiliary voltage
Commands Signals Commands Commands Signals

Binary 1/0 modﬁ
Analog 1/0 mcﬁ
ra
;\/
R
il
ﬁ
@

T
T1

Transformer module
Power supply module

Fig. 3-1: Basic hardware structure.

External analog quantities and binary quantities - electrically isolated - are
converted to the internal processing levels by the peripheral modules T, Y, and X.

The optional binary 1/O modules X are equipped with optical couplers for binary
signal input as well as output relays for the output of signals and commands or
combinations of these.

The external auxiliary voltage is applied to the power supply module V, which
supplies the auxiliary voltages that are required internally.

Analog data is transferred from the transformer module T via the analog bus
module B to the processor module P. The processor module contains all the
elements necessary for the conversion of measured analog variables, including
multiplexers and analog/digital converters. The analog data conditioned by the
analog I/O module Y is transferred to the processor module P via the digital bus
module.

The processor handles the processing of digitized analog variables and of binary
signals, generates the protective trip and signals, and transfers them to the
binary 1/0 modules X via the digital bus module. The processor module also
handles overall device communication.
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The optional communication modules provide one or two serial communication

interfaces for the integration of the protection and control unit into a substation
control system.

The local control module L is located behind the front panel and connected to the
processor module via a ribbon cable. It encompasses all control and display

elements as well as a PC interface for running the operating program Easergy
Studio.
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3.2

“Parameters” Branch

“Operation” Branch

“Events” Branch

Operator-Machine Communication

The following interfaces are available for the exchange of information between
the user and the P631:

o Integrated user interface (LOC: local control panel)
o PC interface
o Communication interface

All settings and signals as well as all measurements and control functions are
arranged within the branches of the menu tree following a scheme that is
uniform throughout the device family. The main branches are:

All settings are contained in this branch. This branch carries all settings,
including the identification data of the P631, the configuration parameters for
adapting the P631 interfaces to the system, and the function parameters for
adapting the device functions to the process. All values in this group are stored
in non-volatile memory, which means that the values will be preserved even if
the power supply fails.

This branch includes all information relevant for operation such as measured
operating data and binary signal states. This information is updated periodically
and consequently is not stored. In addition, various controls are grouped here,
for example those for resetting counters, memories and displays.

The third branch is reserved for the recording of events. All information in this
group is therefore stored. In particular, the start/end signals during a fault, the
measured fault data, and the sampled fault waveforms are stored here and can
be read out when required.

Display of Settings and Signals

Settings and signals are displayed either in plain text or as addresses, in
accordance with the user’s choice. All settings and signals of the P631 are
documented in a separate collection of documents, the so-called
“DataModelExplorer”. The “Addresses” document (being part of the
“DataModelExplorer”) is complete in the sense that it contains all settings,
signals and measured variables that are relevant for the user of the P631.

The configuration of the local control panel also permits the installation of
Measured Value “Panels” on the LCD display. Different Panels are automatically
displayed for specific system operating conditions. Priority increases from normal
operation to operation under overload conditions and finally to operation
following a short circuit in the system. Thus the P631 provides the measured
data relevant for the prevailing conditions.
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3.3 Cyber Security (Function Group CS)

This product contains a Cyber Security function, which manages the encryption
of the data exchanged through some of the communication channels. The aim is
to protect the data (configuration and process data) from any corruption, malice,
attack. Subsequently, this product might be subject to control from customs
authorities, and it might be necessary to request special authorization from these
customs authorities before any export/import operation. For any technical
question relating to the characteristics of this encryption please contact your
Customer Care Centre - http://www.schneider-electric.com/CCC.

For devices of the Easergy MiCOM 30 platform, Cyber Security is available as of
software version -660.

Zleasle refer to separately available "Cyber Security" Technical Manual for all
etails.

Cyber Security is based on the model of Role Based Access Control (RBAC) which
is @ method to restrict resource access to authorized users. One role can have
one and more access rights, one user (subject) can have several roles. A user
(subject) is based on a session. This session controls for example the activity of
the user. If the user is inactive for 15 minutes (default setting) the user will be
locked out automatically.

Static separation
of duty

Subject Right
assignment

\

., assignment

@ @
1 l.n
‘3 Dynamic
1..n 1 separation of duty
Fig. 3-2: RBAC model.
3.3.1 Users, Roles and Rights for Easergy MiCOM P30

User accounts

When the user tries to access an IED, they need to login using their own
username and their own password. The username/ password combination is then
checked against the records stored on the IED. It is the role that defines their
access to the relevant parts of the system.

The default user accounts for Easergy MiCOM P30 is as below:
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User Accounts Roles

ENGINEER OPERATOR VIEWER SECADM
EngineerLevel X X X
OperatorLevel X X
ViewerLevel X
SecurityAdmin X
DefaultUser X

Tab. 3-1: Default user accounts for Easergy MiCOM P30.

Roles

Different named roles are associated with different access rights. Roles and
Rights are setup in a pre-defined arrangement, according to the IEC 62351
standard, but customized to the Easergy MiCOM P30 equipment.

The default roles for Easergy MiCOM P30 is as below:

Role Description

VIEWER Can View what objects are present within a Logical-Device by presenting the
type ID of those objects.

OPERATOR An Operator can view what objects and values are present within a Logical-
Device by presenting the type ID of those objects as well as perform control
actions.

ENGINEER An Engineer can view what objects and values are present within a Logical-

Device by presenting the type ID of those objects. Moreover, an engineer has
full access to Datasets and Files and can configure the server locally or
remotely.

SECADM Security Administrator can change subject-to-role assignments (outside the
device) and role-to-right assignment (inside the device) and security policy
setting; change security setting such as certificates for subject authentication
and access token verification.

Tab. 3-2: Default roles summary for Easergy MiCOM P30.

Rights
In a similar way in which a set of pre-defined Roles have been created, a
predefined set of Rights have been created.
The reason why these are described as Default, is that it is possible to change the
definitions of Roles and Rights, by using the SAT software. Depending on the work
done by the system administrator, it is possible that your own situation may vary
from these initial recommendations.
3.3.2 Cyber Security Implementation

The P631 Transformer Differential Protection Device can be ordered with or
without Cyber Security compatibility. (See Chapter 15, (p. 15-1) for the exact
order information.)
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With Cyber Security Compatibility
For Easergy MiCOM 30 Series support CS, which means the IED supports

advanced user account right management. The SAT (EcoStruxure™
Cybersecurity Admin Expert - Security Administration Tool) is required for RBAC
configuration.

At the IED level, these Cyber Security features have been implemented:

Passwords management (via the SAT)

RBAC Management (via the SAT)

User Locking

Inactivity Timer

RBAC recovery

Port Disablement (via Easergy Studio or the front panel)
Simple Network Management Protocol (SNMP)

Security Logs

Without Cyber Security Compatibility

For Easergy MiCOM 30 Series without CS, no need to use SAT software in order to
change and validate the password. If the SAT is connected to device, it has to be
blocked in order to avoid password management and modification. Password
shall be managed and modified through HMI and Easergy Studio only, as
previous password management. No security logs is available.

3-6

P631/EN M/R-b5-A // P631-313-661



3 Operation P631

3.4 Configuration of the Measured Value Panels (Function
Group LOC)

The P631 offers Measured Value Panels, which display the measured values
relevant at a given time.

During normal power system operation, the Operation Panel is displayed. If the
Operation Panel is activated as an event occurs, the display switches to the
appropriate Event Panel - provided that measured values have been selected for
the Event Panels. In the event of overload or ground fault events, the display will
automatically switch to the Operation Panel at the end of the event. In the event
of a fault, the Fault Panel remains active until the LED indicators or the fault
memories are reset.
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3.4.1 Operation Panel

The Operation Panel is displayed after the set return time has elapsed, provided
that at least one measured value has been configured.

The user can select which of the measured operating values will be displayed on
the Operation Panel by means of an “m out of n” parameter. When more
measured operating values are selected for display than the LC display can
accommodate, then the display will either switch to the next set of measured
operating values at intervals defined by the setting for LOC: Hold-time for
Panels or when the appropriate key on the local control panel is pressed.

b4
LocC:
Fct. Operation Panel
[053007]
Measured value 1 m out of n
Measured value 2 P
LOC:
Measured value 3 Autom. return time L A /ISOS: " i
utom. return time
Measured value N - | [003 014 ]
LOC:
Selected meas. val. Hold-time for Panels L Aoc
[031075] Hold-time for Panels

FT_RC:
Record. in progress

S1j1
[ 035000 ]
R1

OL_RC: |
Record. in f:rogress

-1
J o
|

[ 035003

Operation Panel

MAIN:
General reset USER
[ 003002 ]

#1: execute =

MAIN:
General reset EXT
[ 005 255 ]
FT RC:
Reset record. USER
[ 003 006 ]

A1: execute
FT_RC:
Reset record. EXT
[ 005243 ]

* MAIN: _
Reset LED —

306 020

63Z80CXA

Fig. 3-3: Operation Panel.
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3.4.2 Fault Panel

The Fault Panel is displayed in place of another data panel when there is a fault,
provided that at least one measured value has been configured. The Fault Panel
remains on display until the LED indicators or the fault memories are cleared.

The user can select the measured fault values that will be displayed on the Fault
Panel by setting an “m out of n” parameter. When more measured fault values
are selected for display than the LC display can accommodate, then the display
will either switch to the next set of measured fault values at intervals defined by
the setting for LOC: Hold-time for Panels or when the appropriate key on the
local control panel is pressed.

A
LOC:
Fct. Fault Panel
[ 053003 ]

Measured value 1 m out of n

Measured value 2

Measured value 3

Measured value N

Selected meas. val.

A1L0C:

Hold-time for Panels

[031075]

R

MAIN: “ ’7

General reset USER

[ 003002 ] -
A 1: execute >1 Fault Panel

MAIN:

General reset EXT

[ 005 255 ]
FT_RC:
Reset record. USER
[ 003 006 ]
A 1: execute
FT_RC:
Reset record. EXT
[ 005243 ]

* MAIN: N
Reset LED [
306 020

50Z01EJA

Fig. 3-4: Fault panel.
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3.4.3

Overload Panel

The Overload Panel is automatically displayed in place of another data panel
when there is an overload, provided that at least one measured value has been
configured. The Overload Panel remains on display until the overload ends,
unless a fault occurs. In this case the display switches to the Fault Panel.

The user can select the measured values that will be displayed on the Overload
Panel by setting a “m out of n” parameter. When more measured fault values are
selected for display than the LC display can accommodate, then the display will
either switch to the next set of measured fault values at intervals defined by the
setting for LOC: Hold-time for Panels or when the appropriate key on the
local control panel is pressed.

Measured value 1
Measured value 2
Measured value 3

Measured value n

A1L0C;
Hold-time for Panels

LOC:
Fct. Overload Panel
[ 053005 ]

— —

m out of n

Select. meas. values

[031075]

MAIN:
General reset USER
[ 003002 ]

Overload Panel

#1: execute
MAIN:
General reset EXT
[ 005 255 ]
OL RC:
ReSet record. USER
[ 100 003 ]
A1: execute
OL_RC:
Reset record. EXT
[005241]
4 MAIN:
Reset LED
306 020

50Z0140A

Fig. 3-5: Overload Panel.

3.4.4 Configurable Clear Key
The P631 has a Clear key - © -, to which one or more reset functions can be
assigned by selecting the required functions at LOC: Fct. reset key. Details on
the functions' resetting features are given in Section 3.13.11, (p. 3-89).
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P631

3.5

Communication Interfaces

The P631 has a PC interface as a standard component. Communication module A
is optional and can be provided with one or two communication channels -
depending on the design version. Communication between the P631 and the
control station’s computer is through the communication module A. Setting and
interrogation is possible through all the P631's interfaces.

If the communication module A with two communication channels is installed,
settings for two communication interfaces will be available. The setting of
communication interface 1 (COMM1) may be assigned to the physical
communication channels 1 or 2 (see Section 3.13.12, (p. 3-91)). If the COMM1
settings have been assigned to communication channel 2, then the settings of
communication interface 2 (COMM2) will automatically be active for
communication channel 1.

COMM2 can only be used to transmit data to and from the P631 if its PC interface
has been de-activated. As soon as the PC interface is used to transmit data,
COMM2 becomes “dead”. It will only be enabled again when the “time-out”
period for the PC interface has elapsed.

If tests are run on the P631, the user is advised to activate the test mode. In this
way the PC or the control system will recognize all incoming test signals
accordingly (see Section 3.13.13, (p. 3-92)).
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3.5.1 PC Interface (Function Group PC)

Communication between the P631 and a PC is through the PC interface. In order
for data transfer between the P631 and the PC to function, several settings must

be made in the P631.

There is support software available as an accessory for P631 control.

P4
PC:
Sig./meas.val.block.
[ 0030861
0
1
0: No
1: Yes
MAIN:
Prot. ext. disabled
[ 038046 ]
«
PC:
Command blocking
[003182]
0
1
0: No
1: Yes
MAIN:
Test mode
[037071]

PC:
Bay address
[003 068 ]

PC:
Device address
[ 003 069 ]

PC:
Baud rate
[003081]

PC:
Parity bit
[003181]

PC:
Spontan. sig. enable
[ 003187 ]

PC: .
Select. spontan.sig.
[003189]

PC:
Transm.enab.cycl.dat
[ 003084 ]

PC:
Cycl. data ILS tel.
[003185]

PC:
Delta vV
[ 0030551
PC:
Delta |
[ 003 056 ]
PC:
Delta f
[ 003057 ]

PC:
Delta meas.v.ILS tel
[003155]
PC:
Delta t
[ 003058 ]

PC:
Time-out
[0031881]

PC interface

64Z51ECA

Fig. 3-6: PC interface settings
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3.5.2 Communication Interface 1 (Function Group COMM1)

There are several different interface protocols available at the communication
interface 1. The following user-selected interface protocols are available for use
with the P631:

IEC 60870-5-103, "Transmission protocols - Companion standard for the
informative interface of protection equipment, first edition, 1997-12
(corresponds to VDEW / ZVEI Recommendation, "Protection communication
companion standard 1, compatibility level 2", February 1995 edition) with
additions covering control and monitoring

IEC 870-5-101, "Telecontrol equipment and systems - Part 5: Transmission
protocols - Section 101 Companion standard for basic telecontrol tasks,"
first edition 1995-11

ILS-C, proprietary protocol of Schneider Electric

MODBUS

DNP 3.0

COURIER

In order for data transfer to function properly, several settings must be made in
the P631.

Communication interface 1 can be blocked through a binary signal input. In
addition, a signal or measured-data block can also be imposed through a binary
signal input.
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COMM1:
Command block. EXT
[003173]

COMM1:
Command blocking
[003174]

COMM1

P4
COMM1:
Command block. USER
[003172]
0
1
0: No >1
1: Yes J
b4
COMM1:
Basic IEC870-5 enabl 4
[003 215] c CO_MI\(/H: tocol
ommunicat. protocol
[003 167 ]
0
1 [
0: No c
1: Yes ¢
“ Cc
COMM1:
Addit. -101 enable c
[003216]
c
0 Selected protocol
1
0: No
1: Yes
b4
COMM1:
Addit. ILS enable
[003217]
0
1
0: No
1: Yes
<
COMM1:
MODBUS enable
[003220]
0
1
0: No
1: Yes
b4
COMM1:
DNP3 enable
[003 231]
0
1
0: No
1: Yes
.4
COMM1:
COURIER enable
[103040]
0
1
0: No
1: Yes

i protocol
304 415

64Z51FEA

Fig. 3-7: Communication interface 1, selecting the interface protocol.
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4 COMM1:
Selected protocol
304415

ACOMM1:
IEC 870-5-103
[003219]

COMM1:
Command blocking
[003174]

MAIN:
Test mode
[037 071]

COMM1:
Sig./meas. block EXT
[037 074 ]

MAIN:
Prot. ext. disabled
[038 046 ]

: COMM1:
_10§gy‘wa}iam Octet address ASDU

[003178] [003 073 ]
COMM1: COMM!1:

Line idle state Spontan. sig. enable
[003 165 ] [003177]
COMM1: COMM1:

Baud rate Select. spontan.sig.
[003071] [003179]
COMM1: COMM!1:

Parity bit Transm.enab.cycl.dat
[003171] [003074]
COMM1: COMM1:

Dead time monitoring Cycl. data ILS tel.
[003176] [003175]
COMM1: COMM1:

Mon. time polling Delta |
[003202] [003 051]

— —

COMM1:
General enable USER
[003170]

0

1

0: No

COMM1:
Octet comm. address

COMM1:
Delta meas.v.ILS tel

[003072] [003 150]

COMM1: COMM1:
Test monitor on Delta t

[003 166 ] [003 053]

COMM1;
Name of manufacturer
[003161]

COMM1:
Contin. general scan
[003077]

1: Yes
b 4
COMM1:
Sig./meas.block. USER
[003076]
0
1
0: No
Kl
1:Yes

Commun. interface

COMM1:
Sig./meas.val.block.

61Z70FFA

Fig. 3-8: Communication interface 1, settings for the IEC 60870-5-103 interface protocol.
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b 4
COMM1: COMM1:
Line idle state Contin. general scan
[003 165] [003077]
COMM1: COMM1:
Baud rate Comm. address length
[003 071] [003 201]
COMM1: COMM1:
Parity bit Octet 2 comm. addr.
[003 171] [003 200 ]
COMM1: COMM1:
Dead time monitoring Cause transm. length
[003176] [003192]
v . COMM1:
Mon. time polling Address length ASDU
[ 003 202 ] [003 193]
COMM1: COMM1:
Octet comm. address Octet 2 addr. ASDU
[003072] [003 194 ]
COMM1: COMM1:
Test monitor on Addr.length inf.obj.
[003 166 ] [ 003 196 ]
COMM1; .
Name of manufacturer Oct.f?gcmy?hf.obj.
[003 161] {003 1971
COMM1: COMM1:
Octet address ASDU Inf.No.<->funct.type
[003073] [003 195]
COMM1: _ COMM1:
Spontan. sig. enable Time tag length
[003177] [003 198]
COMM1: COMM1:
Select. spontan.sig. ASDU1 / ASDU20 conv.
[003 179] [003 190 ]
COMM1: COMM1:
Transm.enab.cycl.dat ASDU2 conversion
[003 074 ] [003 191]
*COMM1:
Selected protocol COMM1: COMM1:
304415 Cycl. data ILS tel. Initializ. signal
[003175] [003199]
AcCoMM1:
IEC 870-5-101 coMM1: CcoMM:
[003218] Delta | Balanced operation
[003 051] [003 226 ]
« COMM1: COMM1:
COMM1: Delta meas.v.ILS tel Direction bit
General enable USER [003 150] [003 227
[003170]
] |- COMM1: COMM1:
Delta t Time-out interval
0 [003 053] [003 228]
1
c
0: No
1: Yes
c
COMM1:
Command blocking
[003174]
[
MAIN:
Test mode «
[037071] COMM1:
Sig./meas.block.USER (o}
[003076]
— — 1
0 Commun. interface
1
0: No COMM1:
. 21 Sig./meas.val.block.
1:Yes [037 0751
COMM1:
Sig./meas. block EXT
[037074]
MAIN:
Prot. ext. disabled
[038 046 ]
61Z51FGA

Fig. 3-9: Communication interface 1, settings for the IEC 870-5-101 interface protocol.
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3 Operation P631
COMM1: COMM1:
Line idle state Spontan. sig. enable
[003165] [003177]
COMM1: COMM1:
Baud rate Select. spontan.sig.
[003071] [003179]
COMM1: COMM1:
Parity bit Transm.enab.cycl.dat
[003 171] [ 003 074]
COMM1: COMM1:
Dead time monitoring Cycl. data ILS tel.
[003 176 ] [003175]
COMM1: COMM1:
Mon. time polling Delta |
[003202] [003051]
COMM1: COMM1:
«COl Octet comm. address Delta meas.v.ILS tel

MM1:
Selected protocol
304 415
ACOMMA1:
IEC 870-5,ILS
[003221]

COMM1:
Command blocking
[003174]

MAIN:
Test mode

[037071]

COMM1:
Sig./meas. block EXT
[037 074]

MAIN:
Prot. ext. disabled

[003072] [003 150]

COMM1: COMM1:
Test monitor on Delta t

[003 166 ] [003 053]

COMM1;
Name of manufacturer
[003 161]

Contin. generél scan
[003077]

COMM1:
Octet address ASDU
[003073]

P4
COMM1:
General enable USER
[003170]
0
1
0: No
1: Yes
A
COMM1:
Sig./meas.block. USER
[003076]
0
1
0: No
21]
1: Yes

Commun. interface

COMM1:

Sig./meas.val.block.

[037075]

[038 046 ]
61Z51FHA
Fig. 3-10: Communication interface 1, settings for the ILS-C interface protocol.
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¢ COMM1:

Selected protocol
304 415

A comm1:

MODBUS
[003223]

COMM1:
General enable USER
[003170]

A1: Yes

OMM1:
Command blocking
[003174]

MAIN:
Test mode
[037 071]

COMM1: COMM1:
MODBUS prot. variant Test monitor on

[003214] [003 166 ]

COMM1: COMM1:

Line idle state Reg.asg. selec. cmds
[003 165] [003210]
COMM1: COMM1:
Baud rate Reg.asg. selec. sig.
[003071] [003211]
COMM1: COMM1:
Parity bit Reg.asg. sel. m.val.
[003171] [003 212]
COMM1: COMM1:

Dead time monitoring Reg.asg. sel. param.
[003176] [003213]
: COMM1:
Mon. time polling Delta t (MODBUS)
[003202] [003152]

COMM1:
Octet comm. address
[003072]

COMM1:
Autom.event confirm.
[003249]

Commun. interface

COMM1:
Communication error
304422

19Z50FJB

Fig. 3-11: Communication interface 1, settings for the MODBUS protocol.
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«COMM1:
Selected protocol
304 415
A cCoMM1:
DNP3
[003230]

COMM1:
Line idle state
[ 003 165]

COMML:
Link Confirm.Timeout
[ 003244 ]

COMM1: .~ COMM1: |
Baud rate Link Max. Retries
[003071] [003245]
COMM1; COMML:

Parity bit Appl.Confirm.Timeout
[0037171] [ 003 246 ]

COMML:
Dead time monitoring
[003176]

COMM1:
Appl. Need Time Del.
[ 003247 ]

COMM1:
Mon. time polling
[ 003202 ]

COMML:
Ind./cl. bin. inputs
[003232]

COMM1:
Octet comm. address
[003072]

COMML1:
Ind./cl. bin.outputs
[ 003 233 ?

COMM1:
Oct.2 comm.addr.DNP3
[ 003240 ]

COMM1:
Ind./cl. analog inp.
[003235]

COMM1:
Test monitor on
[ 003166 ]

COMM1:
Ind./cl. analog outp
[ 003236 ]

COMM1:
Phys. Charact. Delay
[ 003 241]

COMML1:
Delta meas.v. (DNP3)
[ 003 250]

COMM1:
Phys. Char. Timeout
[ 003 242 ]

COMM1:
Delta t (DNP3)
[ 003 248 ]

COMM1:
Link Confirm. Mode
[ 003243 ]

COMML:
General enable USER
[003170]

A1: Yes c
COMM1:
Command blocking c
[003174]

1 [
MAIN:
Test mode Commun. interface
[037071]
64Z50AZA
Fig. 3-12: Communication interface 1, settings for the DNP 3.0 protocol.
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+COMM1:
Selected protocol
304 415
4 COMM1:
COURIER
[103 0411

COMM1:
Command blocking
[003174]

MAIN:
Test mode
[0370711]

COMMI; COMM1:

Line idle state Test monitor on
[ 003165 ] [ 003166 ]
COMM1: COMM1:
Baud rate Command selection
[0030711] [103042]

COMM1;
Parity bit
[003171]

~ COMML1:
Signal selection
[103043]

COMM1:
Dead time monitoring
[003176]

COMM1:
Meas. val. selection
[ 103 044 ]

COMM1:
Mon. time polling
[003202]

COMM1:
Parameter selection
[103 045 ]

COMM1:
Octet comm. address
[003072]

COMM1:
Delta t (COURIER)
[103 046 ]

P4
COMML:
General enable USER
[0031701]
0
1
0: No
1: Yes

Commun. interface

COMM1:
Communication error
304 422

19Z51BAA

Fig. 3-13: Communication interface 1, settings for the COURIER protocol.
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3 Operation P631
3.5.2.1 COMML1 - Checking Spontaneous Signals
For interface protocols based on IEC 60870-5-103, IEC 870-5-101, or ILS-C it is
possible to select a signal for test purposes. The transmission of this signal to the
control station as ‘sig. start’ or ‘sig. end‘ can then be triggered using setting
parameters.
.4
Sel.spcoontllaw}szigxest
[003180]
1 —
Signal 1
Signal 2
Signal 3
Signal n
Selected signals
A
Test s(i)%l\r?t.Mslié.sta rt
[ 003184 ]
— [ e & ggmwaln:. sig. start
0 ’—\ﬁ [ ]
. 1L

0: don't execute

1: execute

COMM1:
Test spont.sig. end
[ 003186 ]

COMML:
Spontan. sig. end
0 [ 1
JIL 1

0: don't execute

1: execute

48Z50FKA

Fig. 3-14: COMM1 - Checking spontaneous signals.
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3.5.3

Communication Interface 2 (Function Group COMM2)

Communication interface 2 supports the IEC 60870-5-103 interface protocol.
It is provided only on the Serial communication module. It is intended for remote

setting acce

ss only.

In order for data transfer to function properly, several settings must be made in

the P631.

MAIN:
Prot. ext. disabled
[ 038046 ]

MAIN:
Test mode
[0370711]

COMM2:
General enable USER
[1031701]

COMM2:

Line idle state
[103 165 ]
Baud rate
[103071]
COMM2;

Parity bit
[103171]
COMM2:

Dead time monitoring
[1031761]
COMM2:

Mon. time polling
[103202]
COMM2:

Octet comm. address
[103072]
COMM2:

Name of manufacturer
[ 103 161]
COMM2:

Octet address ASDU
[103073]
COMM2:
Spontan. sig. enable
[103177]
COMM2:
Select. spontan.sig.
[1031791]

1: Yes

COMM2:
Sig./meas.block.USER
[1030761]

1: Yes

1

COMM2:
Command block. USER

—

[103172]

0

1

1: Yes

COMM2:
Transm.enab.cycl.dat
[1030741]

COMM2:
Cycl. data ILS tel.
[1031751]
COMM2:
Delta V
[103050]
COMM2:
Delta |
[103 0511
COMM2:
Delta f
[103052]

COMM2:
Delta meas.v.ILS tel
[103150]
COMM2:

Delta t
[103 053]

— —

’7 Commun. interface

64Z5189A

Fig. 3-15: Settings for communication interface 2.
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3.5.3.1 COMM2 - Checking Spontaneous Signals
It is possible to select a signal for test purposes. The transmission of this signal to
the control station as ‘sig. start’ or ‘sig. end’ can then be triggered via the local
control panel.
A
COMM2:
Sel.spontan.sig.test
[103180]
- —
Signal 1
Signal 2
Signal 3
Signal n
Selected signals
b4
COMM2:
Test spont.sig.start
[103184]
] [ TT Es:ggl'\l\t/la? sig. start
ol Yt
- [
0: don't execute
1: execute
b4
COMM2:
Test spont.sig. end
[1031861]
“ ’7 ggtlj\llnl\tllazn:. sig. end
o [
It 1

0: don't execute

1: execute

48Z50FLA|

Fig. 3-16: COMM?2 - Checking spontaneous signals.
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3.5.4 Communication Interface Ethernet (Function Groups IEC, GOOSE
and VINP)
3.5.4.1 Communication Module

From the software version -660, the Single IP Ethernet module and Redundant IP
Ethernet module are available for the devices of the Easergy MiCOM 30 Series. To

get information of the former Ethernet module, please refer to the manuals before
-660.

The P631 Transformer Differential Protection Device can be fitted with new
communication module, the Single IP Ethernet module or Redundant IP Ethernet
module. (See Chapter 15, (p. 15-1) for the exact order information and

Section 5.7, (p. 5-26) for the location and connection diagrams.)

The Ethernet modules are developed to support PRP/HSR/RSTP redundancy
protocol, conformance of IEC 61850 edition 1 and 2, Cyber Security (CS) and
Flexible Product Naming (fPN).

3.54.1.1 Hardware Modules

Four modules are available for Ethernet communication, two Single IP Ethernet
Boards (SEB) and two Redundant IP Ethernet Boards (REB). Easergy MiCOM 30
Series are constructed from standard hardware modules.

The Ethernet module is fitted into Slot 2 of the P631. For REB, each module has
three MAC addresses, one for the managed embedded switch and two for the
P631. The following table lists the item numbers of the Ethernet module variants:

Type Item number Description Width
A 9652161 SEB copper: 1 * RJ45 + 1 * |IRIG-B 4 TE
A 9652162 SEB fiber: 1 * RJ45 + 1 * SFP-LC + 1 * IRIG-B 4 TE

Tab. 3-3: Single IP Ethernet Module variants.

Type Item number Description Width
A 9652159 REB copper: 3 * RJ45 + 1 * IRIG-B 4 TE
A 9652160 REB fiber: 1 * RJ45 + 2 * SFP-LC + 1 * IRIG-B 4 TE

Tab. 3-4: Redundant IP Ethernet Module variants.

I Only Redundant IP Ethernet module can support PRP/HSR/RSTP protocol. |\

3.54.1.2 Redundancy Protocols

The following list shows Schneider Electric’s implementation of Ethernet
redundancy, which has three variants with embedded IEC 61850, plus PRP, HSR
and RSTP redundancy protocols.

3-24 P631/EN M/R-b5-A // P631-313-661



3 Operation P631

Parallel Redundancy Protocol (PRP IEC 62439-3 (2012))

@ The PRP uses two independent Ethernet networks that operate in parallel.
The PRP is a “redundancy in the devices” method that provides bumpless
switchover in case of failure or reintegration. Furthermore, it provides the
shortest Ethernet network reconfiguration time as network reconfiguration
is seamless.

High-availability Seamless Redundancy Protocol
(HSR IEC 62439-3 (2012))

@ HSR method is independent of any industrial Ethernet protocol and typically
used in a ring topology. Nodes within the ring are restricted to be HSR-
capable bridging nodes, thus avoiding the use of dedicated bridges. A
simple HSR network consists of doubly attached bridging nodes, each
having two ring ports, interconnected by full-duplex links.

Rapid Spanning Tree Protocol (RSTP IEEE 802.1w)

@ This protocol variant offers compatibility with any RSTP device. RSTP is a
standard used to quickly reconnect a network fault by finding an alternative
path, allowing loop-free network topology. Although RSTP can recover
network faults quickly, the fault recovery time depends on the number of
devices and the topology.

3.5.4.1.3 RSTP Configuration
- Easergy MICOM PI0 RETP Configuration W1.0.0.5 = | = x4
IP addre=z 192.168.1.33 Fing Restart Poil device

Poit A/B - IF addrezs  192.168.1.33

Poit &/8 - Gateway 2552552550 RSTP Protocd type
RETP conhguration
Read configurstion
Warzon 1.06 Pricinby 4036
Pranty 32768
Hadware  HSA_S0C Max age 18
M ax age 20
Port & DISABLED Fonsard delay 16
Faresard delsye 15
Port B FORWARDIMG Hello ima 1
Hela kime 2
IF adds 192.168.1.33

MAC adde  00-80-F4-00-36-0 AL addr intem 02-80-F4-13-03-63

Infe Upload BSTP configurabion to PC done
dizable hw on ath dizable fve cn ethl

Diedauk [ Wiike Fiead Cloze ]

Fig. 3-17: RSTP configuration.
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Parameter Description

Priority The port priority in the spanning tree.

The maximum age of the information transmitted by the Bridge when it is the
Max age X

Root Bridge.
Forward delay The delay used by Bridges to transition Root and Designated Ports to Forwarding.
Hello time The interval between periodic transmissions of BPDU message.

Tab. 3-5: RSTP configurable parameters.

From the software version -661, Easergy MiCOM P30 redundant brick configuration

tool is available to configure and read the RSTP configurations.

3.54.1.4 Generic Functions for All Redundant Ethernet Modules

Ethernet 100Base Fx/Tx

The fiber optic ports are full duplex 100 Mbps LC connectors or wire RJ45
supports 100 Mbps.

Forwarding

The devices from the families Easergy MiCOM 30, 40, the C264 and the MiCOM H
switches support store and forward mode. The MiCOM switch forwards messages
with known addresses to the appropriate port. The messages with unknown
addresses, the broadcast messages and the multicast messages are forwarded
out to all ports except the source port. MiCOM switches do not forward error
packets, 802.3x pause frames or local packets.

| Forwarding is active when HSR or RSTP protocol is selected. |\

802.1p priority is enabled on all ports.

Priority Tagging

Simple Network Management Protocol - SNMP

Simple Network Management Protocol (SNMP) is the network protocol developed
to manage devices in an IP network. SNMP relies on a Management Information
Base (MIB) that contains information about parameters to supervise. The MIB
format is a tree structure, with each node in the tree identified by a numerical
Object IDentifier (OID). Each OID identifies a variable that can be read or set
using SNMP with the appropriate software. The information in the MIBs is
standardized.

Various SNMP client software tools can be used with the Series 30, 40, C264 and
Hx5x range. Schneider Electric recommends using an SNMP MIB browser which
can perform the basic SNMP operations such as GET, GETNEXT, RESPONSE. To
access the network using SNMP, use the IP address of the embedded switch in
the Redundant IP Ethernet module.

I SNMP is applied for Cyber Security. |\
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Network Time Protocol - NTP

3.5.4.2

3.54.2.1

3.542.1.1

Network Time Protocol is supported by both the P631 and the Redundant
Ethernet switch. NTP is used to synchronize the clocks of computer systems over
packet-switched, variable-latency data networks. A jitter buffer is used to reduce
the effects of variable latency introduced by queuing in packet switched
networks, ensuring a continuous data stream over the network.

The P631 receives the synchronization from the NTP server. This is done using
the IP address of the NTP server entered into the P631 from the IED Configurator
software.

Communication Protocols

IEC 61850

IEC 61850 was created jointly by users and manufacturers as an international
standard. The main target of IEC 61850 is interoperability of devices. This
includes the capability of two or more intelligent electronic devices (IED),
manufactured by the same company or different companies, to exchange data
for combined operation.

This communication standard IEC 61850 has now created an open and common
basis for communication from the process control level down to the network
control level, for the exchange of signals, data, measured values and commands.

For a standardized description of all information and services available in a field
device, a data model, which lists all visible functions, is created. Such a data
model, specifically created for each device, is used as a basis for an exchange of
data between the devices and all process control installations interested in such
information. In order to facilitate engineering at the process control level a
standardized description file of the device, based on XML, is created with the
help of the data model. This file can be imported and processed further by the
relevant configuration program used by the process control device. This makes
possible an automated creation of process variables, substations and signal
images.

Available is the following documentation providing the description of the

IEC 61850 data model which is used with the P631:

@ ICD file based on XML in the SCL (Substation Configuration Description
Language) with a description of data, properties and services, available
from the P631, that are to be imported into the configuration tool “IED
Configurator” or into a system configurator.

@ PICS _MICS _ADL file with the following contents:

o PICS (Protocol Implementation Conformance Statement) with an
overview of available services.

o MICS (Model Implementation Conformance Statement) with an overview
of available object types.

o ADL (Address Assignment List) with an overview of the assignment of
parameter addresses (signals, measuring values, commands, etc.) used
by the P631 with the device data model as per IEC 61850.

Client Log-on

Communication in Ethernet no longer occurs in a restrictive master slave system,
as is common with other protocols. Instead, server or client functionalities, as
defined in the “Abstract Communication Service Interface” (ACSI, IEC 61870-7-2),
are assigned to the devices. A “server” is always that device which provides
information to other devices. A client may log on to this server in order to receive
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3.54.2.1.2

3.5.4.2.1.3

information, for instance “reports”. In its function as server the P631 can supply
up to 16 clients, linked into the network, with spontaneous or cyclic information.

Clock Synchronization

With IEC 61850 clock synchronization is effected via the SNTP protocol, defined
as standard for Ethernet. Here the P631 functions as an SNTP client.

For clock synchronization one can choose between the operating modes Anycast
from SNTP Server or Request from Server. With the first operating mode
synchronization occurs by a broadcast message sent from the SNTP server to all
devices in the network, and in the second operating mode the P631 requests a
device-specific time signal during a settable cycle.

Two SNTP servers may be set. In this case, clock synchronization is preferably
performed by the first server. The second server is only reverted to if no signal is
received from the first server.

When looking at the source priority for clock synchronization, which is set at the
MAIN function then, by selecting COMM1/IEC, synchronization per IEC 61850 is
automatically active but only if this communication protocol is applied.

Generating Datasets, Reporting

The specific project related feature of the P631’s communications behavior is
determined by the configuration of datasets, reports and high priority
transmission methods. A piece of information must be included in a dataset so as
to be transmitted as a signal. A dataset is a list to transmit certain data objects.
The selection of data objects and the resulting length of the dataset is
determined by the application; merely the GOOSE capacity, i.e. the maximum
size of a dataset to be transmitted by GOOSE, is limited to 1500 bytes.

It is not possible to read the IEC configuration back from the P631 if the “Dataset”
sizes exceed the GOOSE size limit significantly. Therefore it is recommended to
limit the “Dataset” size(s) to 100% of the GOOSE capacity. Too large a dataset can
spoil IEC 61850 communication. Hence, the dataset size limit of 100% of the
GOOSE capacity should not be exceeded, neither for GOOSE nor for reports.

Data objects provided by the P631 are available for selection with a structure as
specified by IEC 61850. Within the quality descriptor for each piece of
information the invalid bit and the test bit are served according to the P631's
state; the other attributes are not set. Any number of datasets may be created
with the IED Configurator. Saving datasets at System\LLNO is compulsory. The
knowledge of dataset content is imperative for decoding and evaluating received
signals. Configuration files possess a listing of all datasets with a description of
all data objects included.

Next to their use with high priority transmission methods (see

Section 3.5.4.2.1.7, (p. 3-29)) datasets are used mainly for reporting. The P631
provides up to 16 unbuffered reports and 8 buffered reports independent of the
number of clients logged-on. Management is arranged into 16 Unbuffered Report
Control Blocks (urcbA to urcbP) and 8 Buffered Report Control Blocks (brcbA to
brcbH). Whereas with unbuffered reporting pieces of information may be lost
during a communications failure, the buffered report control blocks support a
buffered transmission which is required for the uninterrupted writing of events. A
pre-defined dataset may be assigned to each report which will then determine
which data object will be transmitted with the relevant report. Assigning datasets
is not limited; the same dataset may be referenced in various reports or even in
GOOSEs.

The P631 can serve up to 16 clients. Each client can log-on to any number of
available reports. One unbuffered report can be allocated to max. 8 clients, and
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3.54.2.1.4

3.54.2.1.5

3.54.2.1.6

3.5.4.2.1.7

3.5.4.2.1.8

one buffered report can be allocated to max. 4 clients. A client is then able to
activate the wanted report for himself and to set the transmission behavior to his
requirements. The system concept with intended clients must be taken into
account when datasets are assigned to the reports.

Reports are not received by the P631.

Transmitting Modeled Signals Not Provided by the IEC 61850 Data Model

In addition to the information included in the IEC 61850 data model an optional
number of up to 16 signals can be selected from all the signals available in the
P631 to be transmitted via reporting. A selection of state signals (shuttling to
communications) is made by setting IEC: SigGGIO1 selection. The data
object indexes defined for SigGGIO1 must follow the sequence given for the ‘m
out of n’ selection for the state signals. The indexes SigGGIO1.ST.ind1 to
SigGGIO1.ST.ind16 may then be included in the datasets just as the other data
objects.

Single Commands

Single commands (e.g. short command, long command, persistent command)
are configured with the operating program. Sending commands to the P631 can
be carried out from all clients that have previously logged-on to the P631. But
only one command at a time is carried out. The operating mode Direct control
with normal security is provided for single commands.

Fault Transmission

Transmission of fault files is supported per “File Transfer”. COMTRADE fault files
in the P631 are transmitted uniformly either as ASCII or binary formatted files.

High Priority Transmission of Information

Whereas normal server-client services are transmitted at the MMS and TCP/IP
level the high priority transmission of information is carried out directly at
Ethernet level. Furthermore messages in such a particular form can be received
by all participants in the relevant sub-network, independent of their server or
client function. They are deployed in instances where high speed transmission of
information is wanted between two or more devices. Applications, for example,
are reverse interlocking, transfer trip or decentralized substation interlock.

The standard IEC 61850 provides the Generic Object Oriented Substation Event
(GOOSE) for high priority transmission of information. The GOOSE enables
transmission of all data formats available in the data model, such as binary
information, integer values, two-pole contact position signals or analog measured
values. The P631 supports receipt and evaluation of GOOSE including binary
information and two-pole contact position signals from external devices.

Setting Group Control Block

The setting-group-control-block (SGCB) model allows for an instance to have
several values that can be used one at a time. The SGCB provides mechanisms
to switch between several values of one or more data objects. Values that belong
together build the setting group.

P631/EN M/R-b5-A // P631-313-661 3-29



P631

3 Operation

3.54.2.2

3.542.21

3.54.2.2.2

IEC 60870-5-104

Overview

The IEC 60870-5-104 “Network access for IEC 60870-5-101 using standard
transport profiles” is based on IEC 60870-5-101 “Transmission protocols -
Companion standard for telecontrol tasks”, and was originally intended for
SCADA applications but it is also applied in station bus communication.

The IEC 60870-5-104 implementation in Easergy MiCOM 30 relays includes server
and client functionality with multiple connections. For every connection the types
and addressing of every ASDU can be configured in data models. The data
models also include a logic module to manipulate the data and to realize logical
functions e.g. batch messages.

A Easergy MiCOM 30 bay unit can also act as a central unit. For this more
complex logical functions two additional programs may be started: the logic and
the boolean interlocking. These programs are used for functions like calculation
of busbar voltage or substation interlocking.

The configuration for IEC 60870-5-104 is done with a special configuration tool
which will be integrated in Easergy Studio like the IED Configurator.

In this manual only a short description of the IEC 60870-5-104 functions is
possible. For detailed description, please refer to IEC 60870-5-104 Application
Guide. Because the implementation of IEC 60870-5-104 is configurable, there is
also a standardized interoperability document, the IEC 60870-5-104
Interoperability Guide.

Integration

After setting IEC: General enable USER, the protocol IEC 60870-5-104 can be
selected in Function group IEC by switching on IEC: IEC60870-5-104enable
and selecting IEC 60870-5-104 in IEC: IEC prot. variant. The other settings
visible for IEC 60870-5-104 protocol are functioning like described for IEC 61850,
see Section 3.5.4.3, (p. 3-37):

e |IEC: ETH COMM Mode
e |EC: Block Port A/B
® |IEC: Block Port C

The protocol IEC 60870-5-104 also uses two configuration banks, one active and
one standby bank. The configuration bank switching with IEC: Switch Config.
Bank is functioning like in IEC 61850.

All settings in the IEC function group concerning the time zone and summer time
are working like described for IEC 61850.

The setting IEC 60870-5-104 in IEC: IEC prot. variant selects only the
communication protocol. The additional services on the Ethernet module working
like described for IEC 61850:

@ Checking Spontaneous Signals, see Section 3.5.4.3.1, (p. 3-38)

o Checking Switchgear Device Positions and Signals, see Section 3.5.4.3.2,
(p. 3-38)

Clock Synchronization, see Section 3.5.4.2.1.2, (p. 3-28)
Virtual Local Area Network, see Section 3.5.4.2.3, (p. 3-33)
Port Assighnment, see Section 3.5.4.2.4, (p. 3-33)

Secure Communication with the Easergy Studio via the Ethernet Interface,
see Section 3.5.4.2.6, (p. 3-35)
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3.54.2.2.3

3.54.2.2.4

Engineering
The communication function in IEC 60870-5-104 are configurable by the IEC
60870-5-104 configuration tool. The maximum configuration is:
e 5 IEC 60870-5-104 server connections
e 2 IEC 60870-5-104 clients
For usage in central functions additional programs may be started to compute
more complex logical functions:
e Logic
@ Boolean station interlocking
The setting of the IEC 60870-5-104 is done in the following steps:
e Configuration
The first step is to configure the module, means to choose how many
server lines are needed, how many servers need to be connected and
whether logic and Boolean interlocking is needed.
o Setting of parameters
In this step the main parameters for IEC 60870-5-104 and installed services
will be set, e.q.
o Port assignment, which service runs on which Ethernet port.
o Network configuration, VLANSs, IP-addresses, subnetwork masks, ...
o |EC 60870-5-104 parameters, server and client addresses, ...
e Mapping data
The incoming data from the device or any IEC 60870-5-104 connection may
be mapped to any server or client connection of the module. The type and
addressing of the IEC 60870-5-104 messages is individual configurable. In
addition to the mapping data can be manipulated and linked together
through functions, for example:
o Logical functions (negation, and, or, ...),
o Arithmetical functions (multiply, division, ...),
o Time functions (on delay, off delay, ...),
o Set functions for data and cause of transmission,
o Filter functions (deadband, average, ...).
The mapping and manipulating of the data can be done individually in all
IEC 60870-5-104 servers lines and clients.

For detailed description of IEC 60870-5-104 engineering and functions, please
refer to IEC 60870-5-104 Application Guide.

IEC 60870-5-104 Server and Client Functions

The IEC 60870-5-104 server connections can work in two modes:
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o IEC 60870-5-104 Station Bus
In this mode one client can connect to the server. Redundancy is not used.
e IEC 60870-5-104 SCADA connection

In this mode up to 8 clients can connect to the server in one redundancy
group. The redundancy can be configured in 2 modes:

o Redundancy defined in IEC 60870-5-104

In this mode one connection is active. Data messages are transmitted
and received over this link. The other connections are passive, no data is
transmitted. The links will be supervised by sending test frames.

o Multiple active connections

In this mode all connections transmit and receive data messages. It is up
to the client to choose the active connection by processing the data.

One IEC 60870-5-104 client can connect to maximum 32 servers. Two
IEC 60870-5-104 client processes can run on the communication module. The
information of each connected servers can be mapped individually.

In IEC 60870-5-104 server and client include the following protocol related
functions:

@ Separation of communication layers in two processes, one for link and
transport layer and one for application layer.

® Queues for priority controlled transmission of commands, sighals and
measurements.

@ Packing and unpacking of messages with multiple information objects.

@ Sending and receiving of ASDUs in reverse direction, signals in command
direction and commands in monitor direction.

® Supervision and conversion of command procedures Direct Execute and
Select and Execute (server only).

@ Supervision of control uniqueness (server only).

For detailed list of supported IEC 69870-5-104 protocol function, please refer to
IEC 60870-5-104 Interoperability Guide.
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3.54.2.3

Virtual Local Area Network

From the software version -661, VLAN is available for the devices of the Easergy
MiCOM 30 Series.

A virtual LAN (VLAN) is any broadcast domain that is partitioned and isolated in a
computer network at the data link layer (OSlI layer 2). VLANs work through tags
within network packets and tag handling in networking systems - recreating the
appearance and functionality of network traffic that is physically on a single
network but acts as if it is split between separate networks. It is possible to
assign traffic to different VLANSs to allow the separation of the traffic while using
a single physical network.

In the table below shows the link between the Hardware modules/ ports and IED
configurator inclusive requested VLAN support capability. Only physical interface
1 is to support VLANSs in fixed humber (2 VLANSs for physical interface 1).

Interface 1 &

Interface 2 &

Module Type Interface 1 Interface 2 VLAN support VLAN support
REB fiber Port A/B Port C Yes No
REB copper Port A/B Port C Yes No
SEB fiber Port A Port C Yes No
SEB copper Port C - Yes -

Tab. 3-6: VLAN support capability.

3.54.2.4

Port Assignment

Port assignment is the capability to assign TCP/IP services to a dedicated
communication interface. The communication interface can be a physical
interface or a virtual interface of the communication module. The port
assignment can be configured for physical Ethernet interfaces as well as for

VLANS.

Port assignment allows to configure TCP/IP services of networks for the customer

needs.

Default configuration

In general the Ethernet communication module is designed that all TCP/IP
services are working on all physical / virtual interfaces. The factory delivers a
communication module without any specific port assignment. In this case -
without port assignment and without VLAN - the communication services are
available without restriction on the physical Ethernet Interfaces. Depending on
the physical module type all services are working on A/B and C for redundant
modules or A and C for the single fiber module or only C for the single copper

module.

There is one exception the Web services for the SAT tool are only available on
one interface at a time. Please find the details in Section 3.5.4.2.5, (p. 3-35).

Port assignment example

With the port assignment the user can choose which services shall work on which
physical/ virtual interface. This allows for example to configure two networks,
where one network is dedicated to the station bus and the related services and
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the second network is dedicated for maintenance services. The user can
configure configuration / administration services (configuration bus) as available
on physical port C and the client application services (station bus) as available on
port A/B.

The port assignment feature is available to together with the VLAN feature since
the firmware version 661. The same scenario as above can be configured with
VLAN together. For example VLAN1 as station bus and VLAN2 as configuration
bus.

TCP/IP service
The following list of TCP/IP services can be assigned to interfaces.

Services Description

IEC 61850 (MMS)1) All MMS services including report
Network time protocol (NTP) NTP Service
IED configuration (TLS) Services via TLS to configure the device from Easergy Studio

Basic administration (SSH/SFTP)!) | Update firmware, Read/Write MAC addresses

User management via RBAC

(Webservice)?) Web services for the SAT tool to configure security and the RBAC

1) Minimum configuration: at least ONE "IEC 61850 (MMS)" and at least ONE "Basic administration
(SSH/SFTP)" should be enabled across all interfaces

2) "User management via RBAC (Webservice)" option can be fully disabled or only enabled on ONE of
the available interfaces

Tab. 3-7: TCP/IP service in port assignment.

Configured example

Enable VLANSs
Enable Port Assignment
Interface 1 Interface 2 (If fitted)
VLANT VLANZ2
VLAN Id: 1 = 3E £
IP Address: 0 .0 .0 .0 192 . 168 . 10 . 4 192 0188 . 11 . 4 a .0 .0 .0
SubNet Mask: 0 .0 .0 . 0 255 . 255 0 255 0 0 255 0 255 . 265 . O o .0 .0 .0
Gateway Address: 0.0 .0 . 0 o .0 .0 .0 o . o0 .0 .0 o .0 .0 .0
IEC 61850 (MMS): (]
MNetwork time protocol (NTP): (] (]
IED Configuration (TLS): O O
Basic administration (SSH/SFTP): (]
User mgmt via RBAC (Webservice): (] (]

Fig. 3-18: VLANs and port assignment configured example.

I Note that the "VLAN Id" is configured in HEX. |\

3-34 P631/EN M/R-b5-A // P631-313-661




3 Operation

P631

3.54.25

SAT-Tool Connectivity (w/wo Port Assignment)

The SAT (EcoStruxure™ Cybersecurity Admin Expert - Security Administration
Tool) allows to configure security rights for the IEDs, e.g. the user names and
passwords, access rights and roles for the user. The SAT tool is working with Web
services.

The communication between SAT and IED is restricted to one interface at the
same time. The interface can be changed via port assignment configuration. The
default behaviour of the SAT tool - without port assignment is described in the
following table:

s VLAN Behavior Togglf Mode
Assignment ) . . (physical Ethernet
. Active SAT Web services are available on:
Active port A/B or C)
Depending on the plugged cable to the physical
interfaces the services switch between the physical
No No Ethernet port A/B and C. Yes
@ Preferred is physical Ethernet port C
Fixed port assignment
No Yes , No
@ Physical Ethernet port C
One of the available physical interface is assigned via
Yes No configuration for the Web services No
@ Physical Ethernet port A/B or C
One of the available physical and possible virtual
interfaces is assigned via configuration for the Web
Yes Yes services No
@ Physical Ethernet C or VLAN1 or VLAN2

Tab. 3-8: SAT Web services behavior.

3.5.4.2.6

Secure Communication with the Easergy Studio via the Ethernet Interface

The secure communication is available as of software version -660.

The communication will be done using port 4422. Ensure this port is left unblocked
on the network.

When P631 and Easergy Studio are connected via the Ethernet interface, they
will communicate securely using TLS (Transport Layer Security Protocol). The
benefits of secure communication are:

@ Help in the prevention of unwanted eavesdropping between Easergy Studio
and the IED.

@ Help in the prevention of modification of data between Easergy Studio and
the IED.

o Ensure integrity of data.
e Help to prevent replay of data at a later data.
Setting up a connection, as a quick guide you need to do the following:
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In Easergy Studio, click the Quick Connect... button.

Select the relevant Device Type in the Quick Connect dialog box.
Select Ethernet port.

Enter the relevant data i.e. IP address of IEDn

Click Finish.

Easergy Studio will attempt to communicate with the device.

When attempting to connect to the IED via Ethernet, Easergy Studio will first
attempt to communicate with the IED via secure communication.
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3.5.4.3

Communication Interface (Function Group IEC)

MAIN:
Test mode
[037071]

P

IEC:
IEC 61850 enable
[104 077 ]

IEC:
IEC60870-5-104enable
[104078]

IEC:
|IEC prot. variant
[104 084 ]

IEC:
ETH COMM Mode
[104 080 ]

IEC:
Block Port A/B
[104 0731

IEC:
Block Port C
[104 074 ]

IEC:
Switch Config. Bank
[104 043 ]

|EC:
SGCB ResvTms
[104199]

IEC:
SigGGIO1 selection
[ 104 064 ]
IEC:

Diff. local time
[ 104 206]
IEC:

Diff. dayl.sav. time
[ 104 207 ]

IEC:
Switch.dayl.sav.time
[104 2191

IEC:
Dayl.sav.time start
[ 104 220 ]

IEC:
Dayl.sav.time st. d
[104 2211

IEC:
Dayl.sav.time st. m
[ 104 222]

IEC:
General enable USER

IEC:
[ 104 000 ] Dayl.sav.t.st.0:00 +

[ 104 223]

IEC:
Dayl.sav.time end
1 [ 104 225]

IEC:
Dayl.sav.time end d
1: Yes [104226]

IEC:
Dayl.sav.time end m
[ 104 227 ]

IEC:
Dayl.sav.t.end 0:00+
[104 228 ]

—C

— —

Commun. interface

IEC:

Comm. link faulty

[105180]
47Z9312A

Fig. 3-19: Settings for communication interface IEC 61850.

The IEC function group can be included in the configuration by setting the
parameter IEC: Function group IEC. This parameter is only visible if the
optional Ethernet communication module is fitted to the P631. After activation of
IEC, all data points associated with this function group (setting parameters, IEC
prot.variant etc.) become visible.

The function can then be enabled or disabled by setting IEC: General enable
USER, IEC: IEC 61850 enable and IEC: IEC60870-5-104enable. IEC
60870-5-104, IEC 61850 Edition 1 or Edition 2 can be selected by setting

IEC: IEC prot. variant. When Redundant IP Ethernet module is used, the
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3.54.3.1

redundancy protocols PRP/HSR/RSTP can be switched via IEC: ETH COMM
Mode. Port A/B and service port C can be blocked with IEC: Block Port A/B
and IEC: Block Port C.

IEC - Checking Spontaneous Signals

It is possible to select a signal for test purposes. The transmission of this signal to
the control station as ‘sig. start’ or ‘sig. end’ can then be triggered via the local
control panel.

Signal 1
Signal 2
Signal 3

Signal n

IEC:
Sel.spontan.sig.test
[ 104 245 ]

— —

Selected signals

IEC:
Test spont.sig.start
[ 104 246 ]

IEC:
¢ & Spontan. sig. start
0 b—\ﬁ [ ]
It 1

0: don't execute

1: execute

IEC:
Test spont.sig. end
[104 247 ]

IEC:
Spontan. sig. end
0 [ 1
I 1

0: don't execute

1: execute

49Z9002A

Fig. 3-20: IEC - Checking spontaneous signals.

3.5.4.3.2

Checking Switchgear Contact Positions and Signals

When checking during test operations with the interface protocols based on
IEC 61850 it is possible to trigger signals (SIG) and contact positions (DEV) from
the control part.

The following parameters are available:

o (104 248) IEC: Sel. pos. DEV test
Selection possibilities:
o Not assigned
o DEVO1 ... DEVxx

o (104 249) IEC: Test position DEV
Selection possibilities:
o don't execute
o execute open
o execute close
o execute intermed.
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3.5.4.4

Communication Interface (Function Group GOOSE)

For high priority exchange of information between individual devices (IEDs) in a
local network, the P631 provides the function group GOOSE as defined in the
standard IEC 61850. GOOSE features high-speed and secure transmission of
information for reverse interlocking, decentralized substation interlock, trip
commands, blocking, enabling, contact position signals and other signals.

GOOSE Messages are only transmitted by switches but not by routers. GOOSE
messages therefore remain in the local network to which the P631 is connected.

This function group is only visible if IEC: IEC 61850 enable is set to Yes. After
having configured the GOOSE: Function group GOOSE, all parameters
associated to this function group are then visible and ready to be configured.

Further setting parameters from function group GOOSE are set with the
IED Configurator, but they cannot be modified from the local control panel (MMI)
or with the operating program.

The function can then be enabled or disabled by setting GOOSE: General
enable USER.

» Device A » Device B

IEC 61850

Mapping

Easerg Studio

GOOSE: Input 1 ... 128 (SPS)
Ext. Dev 1 ... 128 (DPS)

IED Configurator

System/LLNO/Dataset x

A

'

IED Configurator

System/LLNO/gcbO1 ... 08 " Indl.stVal ... Ind128.stVal

MCL (Ed1) IED Configurator System/GosGGIO1
or

\ 4
y

CID (Ed2)

1978203C

Fig. 3-21: GOOSE configuration.

3.5.4.4.1

Sending GOOSE

The GOOSE can send up to 8 different GOOSE messages which are managed in 8
GOOSE Control Blocks (gcb01 to gcb08). Information content depends on the
respective dataset assigned to GOOSE. The maximum size of a dataset to be
sent by GOOSE is limited to 1500 bytes. A control display is shown by the IED
Configurator to check this limit.

It is not possible to read the IEC configuration back from the P631 if the “Dataset”
sizes exceed the GOOSE size limit significantly. Therefore it is recommended to
limit the “Dataset” size(s) to 100% of the GOOSE capacity. Too large a dataset can
spoil IEC 61850 communication. Hence, the dataset size limit of 100% of the
GOOSE capacity should not be exceeded, neither for GOOSE nor for reports.
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When defining the datasets for GOOSE it is advised to select the individual data
attributes and not the overlapping data objects. By this the amount of data is
kept within a limit and decoding is guaranteed on the receiving end.

When a state change occurs with a selected state signal or a measured value
changes which is greater than the dead band set for the relevant data point then
the complete GOOSE is sent. There will be multiple send repetitions at ascending
time periods. The first send repetition occurs at the given cycle time set with the
parameter [IC]: Minimum Cycle Time. The cycles for the following send
repetitions result from a conditional equation with the increment set with the
parameter [IC]: Increment. Should no further state changes occur up to the
time when the maximum cycle time has elapsed [IC]: Maximum Cycle Time,
then GOOSE will be sent cyclically at intervals as set for the maximum cycle
time.

In order to have unambiguous identification of a GOOSE sent, characteristics
such as [IC]: Multicast MAC Address, [IC]: Application ID (hex),
[IC]: VLAN Identifier (hex), [IC]: VLAN Priority and

[IC]: GOOSE Identifier must be entered in the IED Configurator settings.
Further characteristics are [IC]: Dataset Reference and

[IC]: Configuration Revision.

Each GOOSE is given the state change index and the number of send repetitions.

Receiving GOOSE

With GOOSE up to 128 logic binary state signals as well as 128 two-pole contact
position signals from external devices (Ext.Devxx) can be received. For each
state signal or contact position signal to be received a specific GOOSE message
is to be selected, which will contain the information wanted, by setting

[IC]: Multicast MAC Address, [IC]: Application ID (hex),

[IC]: Source Path, [IC]: GOOSE Identifierand [IC]: DataSet Reference.
With the further setting of [IC]: Data Obj Index / Type, which corresponds to
the GOOSE position index and the information structure of the sending device,
the required information from the chosen GOOSE will be selected. The
identification features "VLAN identifier" and [IC]: Configuration Revision
that are also included in the GOOSE received will not be evaluated.

These parameters characterizing the information may be taken either from
device or project planning documentation of the sending device or from a
configuration file which is conform to IEC 61850. The IED Configurator will
support the import of .1ID, .SCD, .MCL (Ed1) and .CID (Ed2) files when the
"browse function" (virtual key) is applied. The selection and acceptance of
parameters from an existing project planning is distinguished by a simplified and
very reliable data input.

Each GOOSE includes time information on the duration of validity of its
information. This corresponds to the double time period to the next GOOSE
repetition. If the duration of validity has elapsed without having received this
GOOSE again (i.e. because of a fault in communications), the signals received
will automatically be set to their respective default value

[IC]: Default Input Value. Which of the possible state values will set the
wanted security grade is dependent on the relevant application.

The following configuration (shuttling to the device functions) of the logic state
signals received from the logic node GosGGIO1 (GOOSE: Input 1 fct.assig.
(or Input 2, ..., Input 128)) is made on the basis of the selection table of the
binary signal inputs (opto-coupler inputs).
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3.54.4.3

Uniqueness of Control within a System

» Device A » Device B

IED Configurator

Control/LLNO.ST.OrdRun.stVal

IED Configurator

System/LLNO/Dataset

IED Configurator

System/LLNO/gcbO1 ... 08 CID (Ed2) Indl.stVval ... Ind32.stVal

MCL (Ed1l) IED Configurator System/OrdRunGGIO1
or

v

\ 4

19Z27004C

Fig. 3-22: Uniqueness of Control.

3.5.4.5

If with a system application it must be ensured that only one control command at
a time is being processed system wide (“uniqueness”) then interlocking of
secondary devices among themselves is setup with GOOSE. The P631 sets the
status information Control/LLNO.ST.OrdRun.stVal. when it has received a control
command. This information - stored in a dataset - is distributed in the system by
GOOSE and is therefore available to all other devices as an interlocking
condition. The state information is reset and accordingly signaled after
termination of the command sequence.

The P631 is capable to monitor the command status of up to 32 further devices.
With the IED Configurator OrdRunGGIO1.ind1.stVal to OrdRunGGIO1.ind32.stVal
are configured in a similar way to the other GOOSE inputs. A shuttling to the
interlocking equations is not necessary as their consideration within command
checking is automatically enabled when the first binary signal input is configured.
During a signaling receipt phase command effecting will be rejected.

Virtual Inputs (Function Group VINP)

This function group is only visible if IEC: IEC60870-5-104enable is set to Yes.

This functional group includes 64 virtual inputs and is intended to process binary
information from the Ethernet module running with protocol IEC 60870-5-104.
These inputs may be used e.qg. in logic functions, signals or displayed on LEDs by
assigning it to functions in Config. Parameters/VINP.

On Ethernet module, any binary information available may be mapped to these
inputs. This may be status information of the module or any information received
over a IEC 60870-5-104 connection.

The current state of the virtual inputs is visible under Operation/Phys. state
signals/VINP.
The quality of the virtual inputs is visible under Operation/Log. state

signals/VINP. The signal Input xx faulty is set to Yes if the quality “invalid” or
“not topical” is set on the Ethernet module side.
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3.6 IRIG-B Clock Synchronization (Function Group IRIGB)

If, for example, a GPS receiver with IRIG-B connection is available, the internal
clock of the P631 can be synchronized to run on GPS time using the optional
IRIG-B interface. It should be noted that the IRIG-B signal holds information on
the day only (day of the current year). Using this information and the year set at
the P631, the P631 calculates the current date (DD.MM.YY).

Disabling and Enabling the IRIG-B Interface
The IRIG-B interface can be disabled or enabled using a setting parameter.

Synchronization Readiness
If the IRIG-B interface is enabled and receiving a signal, the P631 checks the
received signal for plausibility. Implausible signals are rejected by the P631. If
the P631 does not receive a correct signal in the long run, synchronization will
not be ready any longer.

«

IRIGB:
General enable USER
[ 023200 ]

1 -
o

IRIGB:
Enabled
[023201]

IRIGB:
Synchron. ready
[023202]

IRIGB:
EBR Synchron. ready
[023203]

19Z9001A

Fig. 3-23: IRIG-B interface.
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3.7 Configurable Function Keys (Function Group F_KEY)

The P631 provides six freely configurable function keys. A password may be
configured for each function key (e.g. for F1 at F_KEY: Password funct.key
1), and if a password has been configured then the respective function key will
only be enabled when the configured password is entered.

Note: F_KEY is not available for 24 TE case.

As an example the operation of function key F1 is shown in Fig. 3-24, (p. 3-44).
After the password has been entered the function key will remain active for the
time period set at F_KEY: Return time fct.keys. Thereafter, the function key
is disabled until the password is entered again. The same is valid for function
keys F2 to F6. Exception: If a function key is configured as a control key a
password request is only issued when the function “Local/Remote switching” has
been assigned to this function key.

Configuration of function keys with a single function

One function may be assigned to each function key (e.g. for F1) at F_KEY: Fct.
assignm. F1 or by selecting a logic state signal (except LOC: Trig. menu
jmp 1 EXT and LOC: Trig. menu jmp 2 EXT). The assigned function is
triggered by pressing the respective function key on the P631.

Configuration of function keys with menu jump lists

Instead of a single function each function key may have one of the two menu
jump lists assigned (e.g. for F1) at F_KEY: Fct. assignm. F1 by selecting the
listing at LOC: Trig. menu jmp 1 EXT or LOC: Trig. menu jmp 2 EXT. The
functions of the selected menu jump list are triggered in sequence by repeated
pressing of the assigned function key.

Both menu jump lists are assembled at LOC: Fct. menu jmp list 1 or
LOC: Fct. menu jmp list 2. Up to 16 functions such as setting parameters,
event counters and/or event logs may be selected.

LED indicators including the six positioned directly next to the function keys are
configured independently and in this respect there is no relationship to the
respective function key configuration.

Configuration of the READ key

As with LOC: Fct. menu jmp list 1 or LOC: Fct. menu jmp list 2 up to 16
functions may also be selected from the same menu jump list at LOC: Fct.
read key. They are triggered in sequence by repeated pressing of the “READ”
key.

Operating mode of the function keys

For each function key the operating mode may be selected (e.g. for F1) at
F_KEY: Operating mode F1. Here it is possible to select whether the function
key operates as a key or as a switch. In the Key operating mode the selected
function is active while the function key is pressed. In the Switch operating mode
the selected function is switched on or off every time the function key is pressed.
The state of the function keys can be displayed.
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Handling keys

If backlighting for the LC display is switched off it will automatically light up when
a function key or the “READ” key is pressed. The assigned function will only be
triggered when the respective key is pressed a second time. This is also valid for

the other keys.

Function 1 EXT
Function 2 EXT
Function 3 EXT

Function n EXT

F_KEY:
Fct. aSsignm. F1
[080112]

— —

Selected function

F_KEY:
Operating mode F1
[080132]

— —

]

1

2
1: Key
2: Switch

=

1L

1) Keys, local control

Activate function

F_KEY:
State F1
[080122]

40Z5003A

Fig. 3-24: Configuration and operating mode of function keys.

menu jump list.

The assigned function is either a single function or a
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3.8 Configuration and Operating Mode of the Binary Inputs
(Function Group INP)

The P631 has opto coupler inputs for processing binary signals from the
substation. The functions that will be activated in the P631 by triggering these
binary signal inputs are defined by the configuration of the binary signal inputs.
In order to ensure that during normal operation the P631 will recognize an input
signal, the input signal must persist for at least 8 ms plus the set filter time
(provided that Active "high", filt. or Active "low", filt. has been selected for

INP: Oper. mode U xxXx).

Configuring the Binary Inputs

One function can be assigned to each binary signal input by configuration. The
same function can be assigned to several signal inputs. Thus one function can be
activated from several control points having different signal voltages.

It should be noted that time-critical applications such as time synchronization
commands should not be mapped to the binary signal inputs of the analog I/O
module as these have an increased reaction time due to internal processing.

In this technical manual, it is assumed that the required functions (marked “EXT”
in the address description) have been assigned to binary signal inputs by
configuration.

Operating Mode of the Binary Inputs

The operating mode for each binary signal input can be defined. The user can
specify whether the presence (Active "high" mode) or absence (Active "low"
mode) of a voltage shall be interpreted as the logic ‘1’ signal. The display of the
state of a binary signal input - "low" or "high" - is independent of the setting for
the operating mode of the signal input.

Filter Function

An additional filter function may be enabled in order to suppress transient
interference peaks at the logic signal inputs (operating modes Active "high", filt.
or Active "low", filt.). With this function enabled a status change at the binary
logic input is only signaled when the input signal remains at a steady signal level
during a set number of sampling steps (sampling step size = period / 20). The
number of sampling steps is set at parameter INP: Filter.
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Function 1 EXT
Function 2 EXT
Function 3 EXT

Function n EXT

Input signal

Activate function

INP:
State U xxx

b4
INP:
Fct. assignm. U xxx
[ XXX XXX ']
Selected function T
b 4
INP:
Oper. mode U xxx
[ YYY XXX ]
0
1
2
3
0: Active "low"
1: Active "high"
2: Active "low", filt.
3: Active "high", filt.
-Uxxx
X/Y & (21
&
b4
INP: &
Filter
[010220] &
©) &[>1
&
L1>9)

[22Z2 777 ]

1276213A

Fig. 3-25: Configuration and operating mode of the binary signal inputs.
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3.9

Measured Data Input (Function Group MEASI)

When the P631 is equipped with the analog (1/0) module Y it has two analog
inputs available for measured data input. Direct current is fed to the P631
through the 20 mA analog input (input channel 1). The other input is designed for
connection of a PT 100 resistance thermometer.

The input current Ipc present at the analog (I/0) module Y is displayed as a
measured operating value. The current that is conditioned for monitoring
purposes (Ipc jin) is also displayed as a measured operating value. In addition, it is
monitored by the Limit Value Monitoring function to detect whether it exceeds or
falls below set thresholds (see Section 3.29, (p. 3-172)).

The measured temperature is also displayed as measured operating value and
monitored by the Limit Value Monitoring function to determine whether it
exceeds or falls below set threshold (see Section 3.29, (p. 3-172)).

All measured variables are also forwarded to the Thermal Overload Protection
function. With this protection it is possible to set whether the PT 100 resistance
thermometer or the 20 mA analog input is to be used for the thermal replica (see
Section 3.25.1, (p. 3-149)).

Disabling or Enabling the Measured Data Input Function

The Measured Data Input function can be disabled or enabled via setting
parameters.

MEASI:
General enable USER
011100

— —

0

MEASI:
1 Enabled
[035008 ]

0: No

1: Yes

S8Z52H1A

Fig. 3-26: Disabling or enabling the measured data input function.
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3.9.1

Direct Current Input on the Analog (1/0) Module Y

External measuring transducers normally supply an output current of 0 to 20 mA
that is directly proportional to the physical quantity being measured - the
temperature, for example.

If the output current of the measuring transducer is directly proportional to the
measured quantity only in certain ranges, linearization can be arranged,
provided that the measured data input is set accordingly. Furthermore, for
certain applications it may be necessary to limit the range being monitored or to
monitor certain parts of the range with a higher or lower sensitivity.

By setting the value pair MEASI: IDC 1 and MEASI: IDC,lin 1, the user
specifies which input current Ipc will correspond to the current that is monitored
by the Limit Value Monitoring function, i.e. Ipc jin. (These two setting parameters
refer to value pair number 1; setting parameters for value pairs 2 to 20 are
available, too.)

The resulting points, called “interpolation points”, are connected by straight lines
in an Ipc-Ipc jin diagram. In order to implement a simple characteristic, it is

sufficient to specify two interpolation points, which are also used as limiting
values (see Fig. 3-27, (p. 3-48)). Up to 20 interpolation points are available to
implement a complex characteristic.

When setting the characteristic the user must remember that only a rising/rising
or falling/falling curve sense is allowed (no peak or vee-shapes). If the setting
differs, the signal SFMON: Invalid scaling IDC will be generated.

Ibc,iin/ 1pc,nom
1.2

1.1 +

Ipcjiin2o 1
0.9 +

0.8 Tt
0.7 +
0.6 T
0.5 +
0.4 +
0.3 T
0.2 +
0.1 +

A ' A ’ ! ! ! ! | | A

Ipc jint 0

v
01 02 025 03 035 04 045 05 06 Ipc/lpcnom

Ipc1 Ipc2o

19Z5266A_EN

Fig. 3-27: Example of the conversion of 4 to 10 mA input current to 0 to 20 mA monitored current, IDC,lin.
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IDC,lin / IDC,nom

0.8
Interpolation points
N
IDC,lin20 .7 A\ 0
0.6 +
IDC,lind 0.5
0.4 {
IDC,lin3 0.3
IDC,lin2 0.2
IDC,lin1 (.1 A
I
0 l h ! ! J ! ! ! [ . [
0 01 02 03 04 05 06 07 08 09 1 1.1 1.2
f IDC1 IDC2 IDC3 IDC4 IDC20 IDC /1DC,nom
Enable IDC p.u.

D5Z52KEC_EN

Fig. 3-28: Example of a characteristic with five interpolation points (characteristic with zero suppression setting of
0.1 Ipc,nom is shown as a broken line).

P631/EN M/R-b5-A // P631-313-661 3-49



P631 3 Operation

b 4
MEASI: MEASI: MEASI:
IDC1 IDC 8 IDC 15
[037150] [ 037 164 ] [037178]
MEASI: MEASI: MEASI:
IDC,lin 1 IDC,lin 8 IDC,lin 15
[037 151 ] [037 165 ] [037179]
MEASI: MEASI: MEASI:
IDC 2 IDC9 IDC 16
[037152] [ 037 166 ] [037180]
MEASI: MEASI: MEASI:
IDC,lin 2 IDC,lin 9 IDC,lin 16
[037153] [037 167 ] [037181]
MEASI: MEASI: MEASI:
IDC 3 IDC 10 IDC 17
[ 037 154 ] [ 037 168 ] [037182]
MEASI: MEASI: MEASI:
IDC,lin 3 IDC,lin 10 IDC,lin 17
[037155] [037 169 ] [037183]
MEASI: MEASI: MEASI:
IDC 4 IDC 11 IDC 18
[ 037 156 ] [037170] [ 037184 ]
MEASI: MEASI: MEASI:
IDC,lin 4 IDC,lin 11 IDC,lin 18
[037 157 ] [037171] [037185]
MEASI: MEASI: MEASI:
IDC 5 IDC 12 IDC 19
[ 037 158 ] [037172] [ 037186 ]
MEASI: MEASI: MEASI;
IDC,lin 5 IDC,lin 12 IDC,lin 19
[ 037159 ] [037173] [ 037187 ]
MEASI: MEASI: MEASI:
IDC 6 IDC 13 IDC 20
[ 037 160 ] [037174] [ 037188 ]
MEASI: MEASI: MEASI;
IDC,lin 6 IDC,lin 13 IDC,lin 20
[037161] [037175] [037189]
MEASI: MEASI: MEASI:
IDC 7 IDC 14 Enable IDC p.u.
[037162] [0371761] [037190]
MEASI: MEASI: MEASI:
IDC,lin 7 IDC,lin 14 IDC< open circuit
[037163] [037177] [037191]
MEASI: C
Enabled
[ 035008 ]
L SFMON:
(D Invalid scaling IDC
[093116]
MEASI:
+ Overload 20mA input
Input channel 1(I-1) m//ﬁ [040191]
MEASI:
Open circ. 20mA inp.
[ 0401921
MEASI:
Curr. IDC,lin. p.u.
[0041361]
MEASI:
Current IDC p.u.
[004135]

MEASI:
Current IDC
[004134]

61Z52H2A

Fig. 3-29: Analog direct current input.

Beyond the linearization described above, the user has the option of scaling the
linearized values. Thereby negative values, for example, can be displayed as well
and are available for further processing by protection functions.
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MEASI:
Curr. IDC,lin. p.u.
[ 0041361

MEASI:
Scaled val. IDC,lin1
[037192]

MEASI:
Scaled val.IDC,lin20
[037 193]

— —

o

MEASI

Scaled value IDC,lin
[ 0041801

Q9Z5029A

Fig. 3-30: Scaling of the linearized measured value.

3.9.1.1

3.9.1.2

3.9.2

Zero Suppression

Zero suppression is defined by setting MEASI: Enable IDC p.u. If the direct
current does not exceed the set threshold, the per-unit input current Ipc p 4. and

the current Ipc jin will be displayed as having a value of “0".

Open-Circuit and Overload Monitoring

The P631 is equipped with an open-circuit monitoring function. If current Ipc falls

below the set threshold MEASI: IDC< open circuit, the signal MEASI: Open
circ. 20mA inp. is issued.

The input current is monitored in order to protect the 20 mA analog input against
overloading. If it exceeds the set threshold of 24.8 mA, the signal
MEASI: Overload 20mA input is issued.

Input for Connection of a Resistance Thermometer

This input is designed to connect a PT 100 resistance thermometer. The mapping
curve, R = f(T), of PT 100 resistance thermometers is defined in the IEC 751
standard. If the PT 100 resistance thermometer is connected using the 3-wire
method, then no further calibration is required.

Maximum Temperature Value Since the Last Reset

The result of a temperature measurement cannot only be read out as a direct
measured value (temperature T) or as a hormalized value (temperature norm. T),
but also as the maximum value since the last reset (temperature Tmax).

For this the following menu points are available:
® MEASI: Temperature Tmax (maximum temperature value)
® MEASI: Reset Tmax EXT (reset via a binary signal)
® MEASI: Reset Tmax USER (manual reset)
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MEASI:

Enabled C

[ 035008 ]

— /i ®

Measur. input PT100 - MEASI:
PT100 faulty
[040190]
MEASI:
Temperature
[004 133 ]

MEASI:
Temperature p.u.
004 221]

MEASI:
Temperature Tmax
[004 233 ]

61Z70H3A

Fig. 3-31: Temperature measurement with a resistance thermometer
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3.10

3.10.1

3.10.2

Configuration, Operating Mode, and Blocking of the Output
Relays (Function Group OUTP)

The P631 has output relays for the output of binary signals. The binary signal
assignment is freely configurable by the user.

Configuration of the Output Relays

One binary signal can be assigned to each output relay. The same binary signal
can be assigned to several output relays by configuration.

Operating Mode of the Output Relays

The user can set an operating mode for each output relay that determines
whether the output relay operates in a normally open arrangement (NO) or
normally closed arrangement (NC) and whether it operates in latching mode.
Depending on the selected operating mode, latching can be disabled, either
manually using a setting parameter or by an appropriately configured binary
signal input at the start of a new fault, signalized by the onset of a general
starting, or of a new system disturbance.
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3.10.3

Blocking the Output Relays

OUTP:
Block outp.rel. EXT
[ 040014 ]

MAIN:

Prot. ext. disabled
[ 0380461

& SFMON:

Hardware fault

304 950

& OUTP:
Test in progress

402 107

Signal 1
Signal 2
Signal 3
Signal n

FT_RC;
Record. in progress

[ 035000 ]

FT_RC:

System disturb. runn
[ 035004 1]

MAIN:

General reset USER
[ 003 002 ]

1: execute

MAIN:

General reset EXT

[ 005 2551

OUTP:
Reset latch. EXT
[ 0400151

b4
OUTP:
Outp.rel.block USER
[ 021014 ]
0
1 =1 ’
0: No
1: Yes
|
=
P4
OUTP:
Oper. mode K xxx
[ xxx xxx ]
1 =1
2
3
4 —
=1
5
6

1: ES updating

2: ES manual reset
3: ES reset (fault)

4: ES reset (syst.dist)
5: NE updating

6: NE manual reset

0: don't execute

1: execute

A
OUTP:
Fct.assignment K xxx
[yyy xxx1
— m out of n
=1 _7
Selected signal
L J&]
— &
A
OUTP:
Reset latch. USER
[021009 ]
0
JL L 21 UL
100 ms

1L

QUTP:!
Outp.
[02101

OuUTP;
Latching reset
[ 040 088 ]

“relays blocked

OUTP:
State K xxx
[ 22z 222 ]

51

6478838B

Fig. 3-32: Configuration, setting the operating mode, and blocking the output relays.

The P631 offers the option of blocking all output relays via setting parameters or
by way of an appropriately configured binary signal input. The output relays are
likewise blocked if the P631 is disabled via appropriately configured binary inputs
or if self-monitoring detects a hardware fault. Any output relay configured for
MAIN: Blocked/faulty will not be included in the blocking signals.
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3.10.4

If the self-monitoring detects a serious hardware fault (see those error messages
in Chapter 11, (p. 11-1), which lead to a blocking of the protection), all output
relays are reset regardless of the set operating mode or signal configuration.

Testing the Output Relays

[ AAA AAA ]

[ BBBBBB ]

OUTP:
[cccccecl

[Z2z277Z ]

MAIN:

Device on-line

[003030]
A0: No (= off)

OUTP:
Fct.assignment K xx1

OUTP:
Fct.assignment K xx2

Fct.assignment K xx3

OUTP:
Fct.assignment K xxx

1

OUTP:
Relay assign. f.test
[003042]

—

Selected relay

[ =

OUTP:
Relay test
[ 003043 ]

1

OUTP:
Hold-time for test
[ 003 044 ]

1

o

I

170

0: don't execute

1: execute

ouTP: -
Test in progress
402 107

19Z8739A

Fig. 3-33: Testing the output relays.

For testing purposes, the user can select an output relay and trigger it via setting
parameters. At the time when the test is triggered the P631 must be switched to

“off-line”. Triggering persists for the duration of the set hold time.
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3.11

3.11.1

3.11.1.1

Measured Data Output (Function Group MEASO)

Measurands made available by the P631 can be provided in BCD (binary coded
decimal) form through output relays or in analog form as direct current output.
Output as direct current can only occur if the P631 is equipped with analog
module Y. BCD output is always possible, whether the P631 is equipped with
analog module Y or not.

General Settings

Disabling or Enabling the Measured Data Output Function

The Measured Data Output function can be disabled or enabled via setting

parameters.

b4

1

MEASI:
General enable USER
[011100]

—

0

1

MEASI:
Enabled

0: No

1: Yes

[ 035008 1]

S8Z52H1A

Fig. 3-34: Disabling or enabling the measured data output function.

3.11.1.2

Enabling Measured Data Output

The measured data output can be enabled through a binary signal input,
provided that the function MEASO: Outp. enabled EXT has been configured.
If the function MEASO: Outp. enabled EXT has not been configured to a
binary signal input, then the measured data output is always enabled.

MEASO:
Outp. enabled EXT
[036 085 ]

INP:
Fct. assignm. U xxx
[ xxx xxx ]

— —

Ux1

U x2

Ux3

U xx

MEASO:

Address 036 085

[21]

Enable

304 600

S8Z52H5A

Fig. 3-35: Enabling measured data output.
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3.11.1.3 Resetting the Measured Data Output Function
BCD or analog output of measurands is terminated for the duration of the hold
time if one of the following conditions is met:

® The measured data output is reset either via a setting parameter or via an
appropriately configured binary signal input.

® There is a general reset.
® LED indicators reset

A
MEASO:
Reset output USER
[037 116 ]
0
I 1
0: don't execute
1: execute
* MEASO:
MEASO: 1 21 Output reset
Reset output EXT — 1JL [037117]
[036 087 ]
MAIN:
General reset USER
[ 003 002] 7l MEASO: .
A1: execute 21

Reset meas.val.outp.
304 601
MAIN:
Reset indicat. USER
[021010]
A1: Yes

S8Z52H6A

Fig. 3-36: Resetting the measured data output function.

3.11.1.4 Scaling

Scaling is used to map the physical measuring range to the P631 inherent setting
range.

Scaling of analog output is also suited for directional-signed output of some fault
measurands, in particular fault location in percent.
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3.11.2 BCD Measured Data Output
The user can select a measurand for output in BCD form by assigning output
relays.

The selected measurand is available in BCD-coded form for the duration of the
set hold time MEASO: Hold time output BCD. If the selected variable was
not measured, then there is no output of a measurand value.

3.11.2.1 Output of Measured Event Values

If the measured event value is updated during the hold time, the measurand
output memory is cleared and the hold time is re-started. This leads to an
immediate availability at the output of the updated value.

3.11.2.2 Output of Measured Operating Values

The selected measured operating value is available for the duration of the set
hold time. After the hold time has elapsed, the current value is saved and the
hold time is re-started. If the hold time has been set to blocked, the measured
operating value that has been output will be stored until the measured data
output function is reset.

3.11.2.3 Scaling of BCD Output

In order to define the resolution for measured data output the measurand range
(Mx,min ... Mx,max) in scaled form (as Mx,scal,min ... Mx,scal,max) and the
associated BCD display range (BCD,min ... BCD,max) have to be set.

e MEASO: Scaled min. val. BCD
® MEASO: Scaled max. val. BCD
e MEASO: BCD-Out min. value
e MEASO: BCD-Out max. value

The BCD display range should be set so that the value 399 is never exceeded. If
this should occur or if the measurand is outside the acceptable measuring range,
then the value for "Overflow" (all relays triggered) is transmitted.

Measurands Range

Measurands of the variable Mx Mx,RL1 ... Mx,RL2

Associated scaled measurands 0..1

Scaling is made with reference to the complete range of values for the selected
measurand (variable Mx). The complete range of values is defined by their end
values Mx,RL1 and Mx,RL2. (Mx,RL1 and Mx,RL2 are listed in the operating
program under “minimum” and “maximum”.)
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Measurands to be output

Range

Measurands to be output

Mx,min. ... Mx,max.

Scaled measurands to be output

Mx,scal,min ... Mx,scal,max

with:

Mx,scal,min = (Mx,min - Mx,RL1) / (Mx,RL2 - Mx,RL1
Mx,scal,max = (Mx,max - Mx,RL1) / (Mx,RL2 - Mx,RL1

Designation of the set values in the data
model

"Scaled min. val. BCD" ... "Scaled max. val. BCD"

Measurands BCD display values

Measurands in the range "Measurands to
be output"

BCD-Out min. value ... BCD-Out max. value
(Valid BCD value)

Measurands:
Mx,RL1 = Mx = Mx,min

BCD-Out min. value (BCD value not valid)

Measurands Mx:
Mx,max = Mx = Mx,RL2

BCD-Out max. value (BCD value not valid)

Measurands Mx:
Mx < Mx,RL1

or

Mx > Mx,RL2

BCD-Out max. value (Overflow)
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MEASO:
Enabled

[037 102]

+ MEASO:
Enable
304 600

+ MEASO:

304 601

Measured value 1
Measured value 2
Measured value 3

Measured value n

Reset m‘eas.vahoutp.

<
MEASO:
c Hold time output BCD
[010010]
21 1
I
121> R 1.
Setting blocked = 1
1-
10-
m HiT/BCD
-H >1 R 10-
’
10-
- 10-
100-
Selected
meas. oper. value 100-
Selected
Meas. event value | — -
being updated
Selected meas. val. S
Value not measured 21
Selected meas. val. J >1
Overflow -
P4
MEASO:
Fct. assignm. BCD — Meas. value = 399
[053002]
- A
| c
| Lq c1
—c2
Scaling of the
Selected meas. val. BCD output
++
P4
MEASO: 1.
Output value x
[
0...100 %
t Scaling of the BCD output
MEASO:
MEASO: Address Scaled min. val. BCD 037 140
utput value x
MEASO:
x:1 037 120 Scaled max. val. BCD 037 141
MEASO:
X: 2 037 121 BCD-Out min. value 037 142
. MEASO:
x:3 037 122 BCD-Out max. value 037 143

MEASO:

T-aigitbit 0 (BCD)
[037051]
MEASO:

T-digitbit 1 (8CD)
[037052]
MEASO:
T-aigitbit2 (BCD)
[037 053]
MEASO:

1-digit bit 3 (BCD)
(037084 ]
MEASO:

10-digit bit 0 (BCD)
[037055]
MEASO:

10-digit bit 1 (BCD)
[ 037056 ]
MEASO:

10-digit bit 2 (BCD)
[037057 ]
MEASO:

10-digit bit 3 (BCD)
[037°058
MEASO:
100-dig.bit 0 (BCD)
[037 0591

MEASO:
100-dig, bit 1 (BCD)
1037 060]

MEASO:
Valid BCD value
[037 050 ]

19Z5264A

Fig. 3-37: BCD measured data output
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3.11.3

3.11.3.1

3.11.3.2

3.11.3.3

3.11.3.4

3.11.3.5

Analog Measured Data Output

Analog output of measured data is two-channel.

The user can select two of the measurands available in the P631 for output in the
form of load-independent direct current. Three interpolation points per channel
can be defined for specific adjustments such as adjustment to the scaling of a
measuring instrument. The direct current that is output is displayed as a
measured operating value.

The selected measurand is output as direct current for the duration of the set
hold time MEASO: Hold time output A-1. If the selected variable was not
measured, then there is no output of a measurand value.

Output of Measured Event Values

If the measured event value is updated during the hold time, the measurand
output memory is cleared and the hold time is re-started. This leads to an
immediate availability at the output of the updated value.

Output of Measured Operating Values

The selected measured operating value is available for the duration of the set
hold time. After the hold time has elapsed, the current value is saved and the
hold time is re-started. If the hold time has been set to blocked, the measured
operating value that has been output will be stored until the measured data
output function is reset.

Configuration of Output Relays Assigned to the Output Channels

The user must keep in mind that direct current output only occurs when the
output relays assigned to the output channels are configured for MEASO: Value
A-1 output, since the output channels would otherwise remain short-circuited
(see the terminal connection diagrams, Section 5.7, (p. 5-26)).

Scaling the Analog Display

In order to define the resolution for measured data output the measurand range
in scaled form and the associated display range have to be set. One additional
value for the knee point must also be defined. In this way the user can obtain an
analog output characteristic similar to the characteristic shown in Table, (p. 3-
63).

Measurand Range to be Output

The measurand range to be output is (Mx,min ... Mx,knee ... Mx,max), with:
® Mx,min: minimum value to be output
e Mx,knee: Knee-point value for the measurand range to be output
e Mx,max: maximum value to be output

This measurand range to be output is defined by setting the following
parameters:

® MEASO: Scaled min. val. A-1 or MEASO: Scaled min. val. A-2,

resp.

® MEASO: Scaled knee val. A-1 or MEASO: Scaled knee val. A-2,
resp.

® MEASO: Scaled max. val. A-1 or MEASO: Scaled max. val. A-2,
resp.

Scaling is made with reference to the complete range of values for the selected
measurand (variable Mx). The complete range of values is defined by their end
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values Mx,RL1 and Mx,RL2. (Mx,RL1 and Mx,RL2 are listed in the operating
program - Easergy Studio - under “minimum” and “maximum”.)

Measurands of the variable Mx Mx,RL1 ... Mx,RL2

Associated scaled measurands 0..1

Measurands to be output Range

Measurands with knee-point to be output Mx,min ... Mx,knee ... Mx,max

Scaled measurands with a scaled knee-point to be | Mx,scal,min ... Mx,scal,knee ... Mx,scal,max

output with:
Mx,scal,min = (Mx,min - Mx,RL1) / (Mx,RL2 -
Mx,RL1
Mx,scal,knee = (Mx,knee - Mx,RL1) / (Mx,RL2 -
Mx,RL1)
Mx,scal,max = (Mx,max - Mx,RL1) / (Mx,RL2 -
Mx,RL1

Designation of the set values in the data model "Scal. min. value Ax" ...

... "Scal. knee-point Ax"
... "Scaled max. val. Ax"

3.11.3.6 Associated Display Range

The associated display range is defined by setting the following parameters:
e MEASO: AnOut min. val. A-1 or MEASO: AnOut min. val. A-2, resp.
® MEASO: AnOut knee point A-1 or MEASO: AnOut knee point A-2,

resp.
e MEASO: AnOut max. val. A-1 or MEASO: AnOut max. val. A-2,
resp.
Measurands Analog display values
Measurands in the range "Measurands to be "AnOut min. val. A-x" ...
output” ... "AnOut knee point A-x" ...

... "AnOut max. val." (Value A-x valid)

Measurands: "AnOut min. val." (Value A-x not valid)
Mx,RL1 = Mx = Mx,min

Measurands Mx: "AnOut max. val." (Value A-x not valid)
Mx,max = Mx = Mx,RL2

Measurands Mx: "AnOut max. val." (Overflow)
Mx < Mx,RL1
or

Mx > Mx,RL2
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3.11.3.7 Example for Scaling of Analog Display Ranges

In this example the following P631 settings are selected in the menu branch
Parameter/Config. parameters:

Address Description Current value

056 020 MEASO: Function group MEASO With

031 074 MEASO: General enable USER Yes

053 000 MEASO: Fct. assignm. A-1 MAIN: Current IA,a p.u.

010 114 MEASO: Hold time output A-1 1.00s

037 104 MEASO: Scaled min. val. A-1 0.013 (corresponds with 0.02 Vhom)
037 105 MEASO: Scaled knee val. A-1 0.067 (corresponds with 0.10 Vhom)
037 106 MEASO: Scaled max. val. A-1 0.667 (corresponds with 1.00 Vnom)
037 107 MEASO: AnOut min. val. A-1 4 mA

037 108 MEASO: AnOut knee point A-1 16 mA

037 109 MEASO: AnOut max. val. A-1 18 mA

By setting MEASO: AnOut min. val. A-1, the user can specify the output
current that will be output when values are smaller than or equal to the set
minimum measured value to be transmitted. The setting at MEASO: AnOut
max. val. A-1 defines the output current that is output for the maximum
measured value to be transmitted. By defining the knee-point, the user can
obtain two characteristic curve sections with different slopes. When entering this
setting the user must keep in mind that only a rising/rising or falling/falling curve
sense is permitted (peaky or vee shapes not allowed). If the setting was not
properly entered, the signal SFMON: Invalid scaling A-1 will be issued.

A check of the set characteristic and its acceptance by the P631, if the setting was
properly entered, will only occur after the P631 is switched on-line again (with the
setting MAIN: Device on-line).
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b4

1701

>

MEASO:
glnEéAbslgé c Hold time output A-1
[037102] [010114]
.H n
21> R
Setting(s) blocked =
*MEASO:
Enable
304 600 — .
— j & (21
#MEASO:
Reset meas.val.outp.
304 601 | Selected L]
meas. oper. value
b4
OUTP: Selected
Fct.assignment K xxx ®— Meas. event value —
[x00¢xxx being updated
C
K x1 «
MEASO:
Kx2 Scaled min. val. A-1 L
Kx3 [037 104 ] T
+
MEASO:
Kxx Scaled knee val. A-1
[ 037 105] c
MEASO:
Value A-1 output 1 MEASO:
[037 118] Scaled max. val. A-1
[ 037 106 ] L
*
MEASO: -
« AnOut min. val. A-1
MEASO: [037107]
Fct. assignm. A-1 MEASO:
[053000] AnOut knee pbint A-1
[ 037 108 ]
Measured value 1 MEASO: -
AnOut max. val. A-1
Measured value 2 [ 037 109 ]
Measured value 3
Measured value n c
Selected meas. val.
P - Value in AnOut range -
MEASO: and in scaled range
Output value x
[ o* 1 Value in AnOut range
but above scaled
range
o cl
0...100 % Value < AnOut range | — c2
—c3
* | MEASO: Address AnOut value
Output value x
X1 037 120 J
AnOut min. value
X: 2 037121
X: 3 037 122
AnOut max. value
Selected meas. val.
*— >1
Value not measured -
Selected meas. val. | &
*—
Value measured
Selected meas. val.
Overflow

MEASO:
Value A-1 output
[03711

An. outp. ch.1 (A-1)

[ 1

SFMON:
Invalid scaling A-1
[093114]

MEASO:
Value A-1 valid
[ 069 014 ]

MEASO:
Current A-1
[ 005100 ]

S8Z52H8B

Fig. 3-38: Analog measured data output
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3.11.4 Output of “External” Measured Data

Measured data from external devices, which must be scaled to 0 ... 100%, can be
written to the following parameters of the P631 via the communications
interface.

e MEASO: Output value 1

® MEASO: Output value 1

e MEASO: Output value 1

These “external” measured values are output by the P631 either in BCD data
form or as load-independent direct current, provided that the BCD measured
data output function or the channels of the analog measured data output
function are configured accordingly.
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3.12

3.12.1

LED indicator

Configuration and Operating Mode of the LED Indicators
(Function Group LED)

The P631 has LED indicators for the indication of binary signals. Some of the LED
indicators are permanently assigned to fixed functions. The other LED indicators
are freely configurable. These freely configurable LEDs will emit either red or
green or amber light (amber is made up of red and green light and may not be
configured independently).

Configuring the LED Indicators

One binary signal can be assigned to each of the red and green LED color
indications. The same binary signal can be assigned to several LED indicators (or
colors), if required.

Label Configuration

H 4 (red) With the P631 this LED indicator is customarily configured with
function MAIN: Gen. trip signal, but the configuration may
be modified.

H 4 (green) Function assignment to this green LED indicator is freely
configurable.

H 3 (amber) ALARM Permanently configured with function SFMON: Warning
(LED).

H 2 (amber) OUT OF SERVICE Permanently configured with function MAIN: Blocked/faulty.

H 1 (green) HEALTHY Not configurable. H 1 indicates the operational readiness of the
P631 (supply voltage is present).

H 17 (red) EDIT MODE Not configurable. H 17 indicates the input (edit) mode. Only
when the P631 is in this mode, can parameter settings be
changed by pressing the “Up” and “Down” keys. (See
Section 6.2, (p. 6-2))

24 TE case: For each of these LED indicators both colors (red & green) may

H5toH9 be configured freely and independently.

Other cases:

H5toH16

H 18 to H 23

3.12.2 Layout of the LED Indicators
The following figure illustrates the layout of LED indicators situated on the local
control panel.
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H4 O TRIP ‘ @

H3 O [ALArRM

H2 QO [ouT OF SERVICE

H1 © [HEALTHY

H17 @ |[EpiT MODE
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Fig. 3-39: Layout of the LED indicators_24 TE sized case.
H4 O | rRP
H3 O | ALARM ‘ O H18
H2 QO | ouT OF SERVICE
H1 Q© | HEALTHY
H17 @ | EDIT MODE ‘ & H19
HS O
He O
- ® © L®- -
H8 O
H O
v - . O
H11 O
H12 O
2 O © @) o
H14 O
H15 ©
5 O H23
H1e O Schneider ‘ ‘
gEIectrlc

Fig. 3-40: Layout of the LED indicators_other sized cases.

3.12.3

Operating Mode of the LED Indicators

For each of the freely configurable LED indicators, the operating mode can be
selected separately. This setting will determine whether the LED indicator will
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operate either in energize-on-signal (ES) or normally-energized (NE) mode,
whether it will be flashing and whether it will be in latching mode. Latching is
disabled either manually via setting parameters or by an appropriately
configured binary signal input (see Section 3.13, (p. 3-70)) at the onset of a
new fault, signalized by the onset of a general starting, or of a new system
disturbance, depending on the selected operating mode.

Therefore the operating modes turn out to be the 23=8 possible combinations of
the following components:

e flashing / continuous,
® energize-on-signal (ES) / normally-energized (NE),
@ updating / latching with manual reset,
in addition to these there are the following 4 operating modes:

@ energize-on-signal (ES) with reset after new fault (flashing / continuous)
and

® energize-on-signal (ES) with reset after new system disturbance (flashing /
continuous),

so that there are 12 possible operating modes in total.
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b4
LED:
Oper. mode H xx
[ xxx xxx ]
1 [21]
2
3
4
5 =1]
6
7 L)
8
e
9 O o S
o |
10
1"
12 -Hxx (red)
1: ES updating =7l 161
2: ES manual reset
3: ES reset (fault) >1
4: ES reset (syst.dist)
5: NE updating —
6: NE manual reset
7: ES updating bl
8: ES manual reset bl
9: ES reset (fault) bl LED:
10: ES rst (syst.dst) bl *— & (21 >——  State Hxxred
11: NE updating bl [zzz zzz]
12: NE manual reset bl &
b4
LED:
Fct.assig. Hxx red
[yyyyyyl
Signal 1 E—
Signal 2 R —

. LED:
Signal 3 1 moutofn — & [>1 »———  State Hxx green
Signal n — [ 22z 22z

U
&
Selected signals
H —>s1]1
.4
»—>R1
LED:
Fct.assig. Hxx green
Lyyy yyy]
Signal 1
Signal 2 R -Hxx (green)
Signal 3 R mout of n
Signal n R
Selected signals
21 &
FT_RC:
Record. in progress
[ 035000 ]
FT_RC:
System disturb. runn
[ 035004 ] —
MAIN:
General reset EXT
[ 005255 ]
MAIN:
General reset USER
[003002]
A 1: execute -
* MAIN:
Reset LED
306 020
45Z8000A

Fig. 3-41: Configuration and Operating Mode of the LED Indicators.
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3.13

3.13.1

Conditioning of the Measured Values

Main Functions of the P631 (Function Group MAIN)

The secondary phase currents of the system transformers are fed to the P631.
The measured values are - electrically isolated - converted to normalized

The P631 has the following measuring inputs:

electronics levels. The analog quantities are digitized and are thus available for
further processing.

@ Current inputs (three phases) for the processing of measured values for 2
winding ends of the transformer.

_.—A

® " (B: | "
L3 ]
Lo
e

MAIN: MAIN: [l
Conn.meas.circ. IP,a Inom device, end a
[ 010 1401 [ 010024 ]
1 — 1 [
X X . - 0) —1aa
X X. ¥ — 0) —Ba
X X . - 0) —1ca

A B

\—‘

C

4

«

MAIN: MAIN:
Conn.meas.circ. IP,b Inom device, end b
[ 010 150] [010025]
1 — 1 [
X .Y — ) - 1Ab .
X X.Y — ® — 1Bb
X X .Y — ) - 1C,b

6178001B

Fig. 3-42: Connection of the measured values to the P631.
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3.13.2 Phase Reversal Function

The phase reversal function is intended to protect machines in pumped storage
power stations that are operated either as motors or as generators, depending
on the demand. In such applications it is common practice to swap two phases in
order to facilitate the pumping operation. Because of this, the P631 phase
reversal function can maintain correct operation of all protection functions even
if phase reversal is carried out within the protected zone.

The processing is done right after A/D conversion, such that the link between
physical transformer input and internal numerical signal will be swapped,
depending on the setting. (The measured values stored in the respective
measured value memories are swapped.) Thus all further processing of
measured values and protection functions remains unchanged.

Phase reversal can be set independently for each transformer end and in each
parameter subset. The parameters are included in function group MAIN because
phase reversal affects not only the differential protection function (DIFF), but also
the negative sequence elements of Inverse and Definite Time Overcurrent
protection functions (IDMTx, DTOCx) as well as Current Transformer Supervision
(CTS) and Measuring- Circuit Monitoring (MCM_x) functions.

Description Range of Values

010 200 | 010 201 |010 202 |010 203 |MAIN: Phase reversal a PSx e No swap (default)
e A-B swapped

e B-C swapped
o C-A swapped

010 204 | 010 205 {010 206 |010 207 |MAIN: Phase reversal b PSx

Using parameter subsets readily allows phase reversal to be activated via any
control interface (LOC, PC, COMMXx) or via appropriately configured binary signal
inputs.

Since the currently active parameter subset is shown on the LC-display and may
be recalled from the recordings, phase reversal information is accessible. There
are however applications where an additional display of a phase reversal may be
useful. Such would be the case when recordings by a P631 are to be compared
with those by other devices not featuring phase reversal (e.g. Backup
overcurrent-time protection device) and without knowledge of the P631 setting
file. For this the following display is used:

Description Range of Values
036 220 MAIN: Phase reversal activ e No (default)
® Yes

Phase reversal is active (Yes) when at least one of the setting parameters in the
active parameter subset has a value other than No swap.

The setting file must be viewed to determine which phases are swapped.
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<
[
\
0
1
2
3
0: No swap
1: A-B swapped
2: B-C swapped
3: C-A swapped
«
[21]
0
1
2
3
0: No swap

1: A-B swapped
2: B-C swapped
3: C-A swapped

MAIN:
Phase reversal activ
[036220]

Parameter MAIN:
Phase reversal a PSx
et 1 010 200
set 2 010 201
et 3 010 202
set4 010 203
Parameter MAIN:
Phase reversal b PSx
et 1 010 204
iset 2 010 205
set 3 010 206
et 4 010 207

6278002A

Fig. 3-43: Phase reversal function of the P631
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3.13.3 Operating Data Measurement

The P631 has an operating data measurement function for the display of currents
and voltages measured as well as quantities derived from these measured
values. For the display of measured values, set lower thresholds need to be
exceeded, to avoid fluctuating small values from noise. If these lower thresholds
are not exceeded, the value Not measured is displayed. The following measured
variables are displayed:

Phase currents of all three phases of both ends of the transformer
Maximum phase current of each end of the transformer

Minimum phase current of each end of the transformer

Delayed and stored maximum phase current of each end of the transformer
Positive- and negative-sequence current measured values of each end of
the transformer

Current Iy derived by the P631 from the sum of the phase currents for each
end of the transformer

Angle between the phase currents for a given end of the transformer

Angle between the currents of the same phase between two ends of the
transformer

The measured data are updated at approximately 1 s intervals. Updating is
interrupted if a general starting state occurs or if the self-monitoring function
detects a hardware fault.
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3.13.3.1

3.13.3.2

Measured Current Values

The measured current values are displayed both as per-unit quantities referred
to the nominal quantities of the P631 and as primary quantities. To allow display
in primary values, the primary nominal current of the system current transformer
should be set in the P631.

Display of Delayed and Stored Maximum Phase Currents

Delayed Maximum Phase Current

The P631 offers the option of a delayed display of the maximum value of the
three phase currents (thermal ammeter function). The delayed maximum phase
current display is an exponential function of the maximum phase current lp max
(see upper curve in Fig. 3-44, (p. 3-75)). The time after which the delayed
maximum phase current display will have reached 95 % of maximum phase
current Ip max is set at MAIN: Settl. t. IP,max,del.

Stored Maximum Phase Current

The stored maximum phase current follows the delayed maximum phase current.
If the value of the delayed maximum phase current is declining, then the highest
value of the delayed maximum phase current remains stored. The display
remains constant until the actual delayed maximum phase current exceeds the
value of the stored maximum phase current (see middle curve in Fig. 3-44, (p. 3-
75)). The stored maximum phase current is set to the actual value of the

delayed maximum phase current at MAIN: IP,max p.u.,stored a, using end a
as an example (see lower curve in Fig. 3-44, (p. 3-75)).
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MAIN:
100 & = ===
G | Blo——— ==
~" |
100 % =+ Te— .
MAIN: Bt — — — ;T’\’—_ 0% /‘/ ‘
|P,max p.u.,del . .
e — . | N\, , |
. N .
7 \ V |
. | 0%=— |
,/ | 95 § = |
00 & =
0% | | ! >
‘ AIN: ‘ ‘ MAIN: ‘
Settl. t. IP,max,del Settl. t. IP,max,del T
10 11 ‘ ‘ [010 113] ‘
-
| | | |
MAIN:
Curr. IP, ,ap.u. 100 & = —
AT | iz —
\
100 3+ = 7/
95 % - - — — = = 0% . |
MAIN: . e
IP,max p.u.,stored a / ‘ \ B ‘
[005 160 ] \/ | . e |
o .
/ } 0 %= }
| 95 § = |
00 § =
0% 1 1 1 >
‘ AIN: ‘ ‘ AIN: ‘
Settl. t. IP,max,del Settl. t. IP,max,del t
‘ [010 11 ‘ ‘ 10 11 ‘
| | | |
'(\Zﬂtﬁ'lr’.\‘iP,max,a p.u. A 100 % = m—
[005 111] 5= — — —
100 5 4 - / |
_ Bitq - ———— — — — = T 0% |
MAIN: -
{%,(r)ga%( 0,tj.,:stored a / | N 7/ ‘
\/ N
| ~ ‘ |
/ } 08— }
‘ 95 § = |
00 5 —
0% | | ! >
‘ MAIN: ‘ ‘ MAIN:
ettl. t. IP,max,del ettl. t. IP,max,del
Settl. t. IP. del Settl. t. IP. del ‘ t
‘ [010 113] ‘ ‘ [010 113] ‘
- I
‘ ‘ MAIN: ‘ ‘
Reset IP,max,st. USER
003033 ]
End a End b
: MAIN:
Curr. IP,max,a p.u. Curr. IP,max,b p.u.
005 111 005 112
MAIN: MAIN:
IP,max p.u.,stored a IP,max p.u.,stored b
005 160 006 160
MAIN: MAIN:
IP,max p.u.,delay a IP,max p.u.,delay b
005 163 006 163
62Z8082A

Fig. 3-44: Operation of delayed and stored maximum phase current display, shown here for end a

3.13.3.2.1

The following diagram shows the measured operating data for the phase

Measured Operating Data for the Phase Currents

currents, using the transformer end a as an example.

The parameters given apply to transformer end a. The corresponding parameters
of the other transformer ends are given in Chapter 7, (p. 7-1) and Chapter 8,

(p. 8-1).
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MAIN:
General starting
[036 000]
*MAIN:
Hardware fault
306018

MAIN:
General reset USER

[003002]
A1: execute

A

MAIN:
Meas. value rel. IP

b4

MAIN:
Inom C.T.prim..end a

— —

>1 [011030]
igl!
] = o
1T ’7 c2
1T c3
I e A R
T e IR -
| T = —
1—4
2|
3
- 4
— COMP
5
Imax,z <
_Imin,z Settl. {\.Afl\:!%ax,del
« [010113]
Reset IF”\.Arﬁ,:Iﬂisl.USER 1 [
[003033] @
1
IL

0: don't execute

1: execute

MAIN:

Current IA,a p.u.
MAIN:

Current IB,a p.u.
MAIN:

Current IC,a p.u.
MAIN:

Curr. IP,max,a p.u.
MAIN:

IP,max p.u.,stored a

MAIN:
IP,max p.u.,delay a

MAIN:
Curr. IP,min,a p.u.

#MAIN:

Inom C.T.prim.,end a

MAIN:

Current I1A,a prim.

MAIN:

Current IB,a prim.

MAIN:

Current IC,a prim.

MAIN:

Curr. IP,max,a prim.

MAIN:

IP,max prim.,delay a
JAIN:

IP,max prim.stored a

MAIN:
Curr. IP,min,a prim.

64Z8046A

Fig. 3-45: Measured operating data for the phase currents, shown here for end a

3.13.3.2.2

Measured Operating Data for the Residual Currents

The following diagram shows the measured operating data for the residual
currents.

The parameters given apply to transformer end a. The corresponding parameters
of transformer end b are given in Chapter 7, (p. 7-1) and Chapter 8, (p. 8-

1).
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MAIN:
General starting
[036 000]
+MAIN:
Hardware fault
306 018
1Aa

1Ba
1C,a

[019020]

AMAIN; )
Inom C.T.prim.,end a

p 4

MAIN:
Meas. value rel. IN
[011031]

MAIN:
Current IN,a p.u.
[ [005 141]

MAIN:
Current IN,a prim.
[005121]

61Z8047A

Fig. 3-46: Measured operating data for the residual currents, shown here for end a

3.13.3.3

Positive- and negative-sequence currents

The positive- and negative-sequence current measured values of all ends
(primary and per unit values) are determined continuously and displayed as

measured operating data:

MAIN: Current Ineg a prim.

MAIN: Current Ineg b prim.

(005 125) (005 129)

MAIN: Current Ipos a prim. MAIN: Current Ipos b prim.
(005 127) (005 134)

MAIN: Current Ineg a p.u. MAIN: Current Ineg b p.u.
(005 126) (005 130)

MAIN: Current Ipos a p.u. MAIN: Current Ipos b p.u.
(005 128) (005 135)

When the CB's contacts are open, it is also possible to force to zero the setting of
small positive- and negative-sequence current measured values if such
measured values are below additionally created settable thresholds.

Measured value relating to positive-

MAIN: Meas.value rel. Ipos

sequence current (011 058)
Measured value relating to negative- [MAIN: Meas.value rel. Ineg
sequence current (011 048)
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3.13.3.4

Angle Determination
The P631 determines the angle between the following currents if the associated
currents exceed the minimum threshold of 0.033 l,,om:

® Angle between the phase currents for each end of the transformer

® Angle between the currents of the same phase between two ends of the
transformer

MAIN:
General starting
[036000]

*MAIN:
Hardware fault

306018

i

>0.033-Inom

>0.033-lnom

>0.033-Inom

MAIN:
Angle phi AB, end a
[ 005089 ]

MAIN:
Angle phi BC, end a
[ 006 089 ]

MAIN:
Angle phi CA, end a

End a

End b

MAIN:
Angle phi AB, end a
[ 005 089 ]

MAIN:
Angle phi AB, end b
[ 005 092 ]

MAIN:
Angle phi BC, end a
[006 089 ]

MAIN:
Angle phi BC, end b
[006 092]

MAIN:
Angle phi CA, end a
[007 089 ]

MAIN:
Angle phi CA, end b
[007 092]

[007 089]

62Z8049A

Fig. 3-47: Determination of the angle between the phase currents, shown here for end a
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MAIN: 1l
General starting 21
[036 000 ]
*MAIN: N —
Hardware fault
306018
1Aa >0.033:Inom
1Ba >0.033-Inom
ICa >0.033-Inom
1Ab >0.033-Inom
1Bb >0.033-Inom
ICb >0.033-Inom

[ MAIN:
Angle phi A, end a-b
[005090]

I— MAIN:
Angle phi B, end a-b

[006 090 ]

[ MAIN:
Angle phi C, end a-b

[007 090 ]

62Z8050A

Fig. 3-48: Determination of the angle between the phase currents of the transformer ends
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3.13.4

3.13.4.1

Configuring and Enabling the Device Functions

The P631 can be adapted to the requirements of a specific high-voltage system
by configuring the available function range. By including the desired P631
functions in the configuration and canceling all other, the user creates an
individually configured device appropriate to the specific application. Parameters,
signals and measured values of cancelled device functions are not displayed on
the local control panel. Functions of general applicability such as operating data
recording (OP_RC) or main functions (MAIN) cannot be cancelled.

Canceling a Device Function

The following conditions must be met before a P631 function can be cancelled or
removed:

® The P631 function must be disabled.

@ None of the functions of the P631 function to be cancelled can be assigned
to a binary input.

@ None of the signals of the P631 function can be assigned to a binary output
or an LED indicator.

@ None of the functions of the P631 function to be cancelled may be selected
in a list parameter setting.

If the above conditions are met, proceed through the “Configuration” branch of
the menu tree to access the setting relevant for the P631 function to be
cancelled. If, for example, the “LIMIT” function group is to be cancelled, the
setting of LIMIT: Function group LIMIT is set to Without. To re-include the
“LIMIT” function in the P631 configuration, the same setting is accessed and its
value is changed to With.

The P631 function to which a setting, a signal, or a measured value belongs is
defined by the function group designation (example: “LIMIT”). In the following
description of the P631 functions, it is presumed that the corresponding P631
function is included in the configuration.
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3.13.4.2 Enabling or Disabling a Device Function

MAIN:
Device on-line
[ 003030 ]

0 2 0: No (= off)
1 f&| MAIN: ) .
Protection active

0: No (= off) 306 001

1: Yes (= on)

A

INP:
Fct. assignm. U xxx
[ 152 xxx ]

U x1

U x2

Ux3

U xx

MAIN:
Prot. ext. enabled
[ 003028 1]

Address 003 027
Address 003 026

MAIN:
Enable protect. EXT &
[ 0030271

MAIN: .
Disable protect. EXT &
[ 003 026 ] p

MAIN:
Prot. ext. disabled
[ 038046 ]

\a a\;z a\
Sy R

D5Z5004A

Fig. 3-49: Enabling or disabling a device function.

Besides cancelling P631 functions from the configuration, it is also possible to
disable protection via a function parameter or binary signal inputs. Protection
can only be disabled or enabled through binary signal inputs if the

MAIN: Disable protect. EXT and MAIN: Enable protect. EXT functions are
both configured. When neither or only one of the two functions is configured, the
condition is interpreted as “Protection externally enabled”. If the triggering
signals of the binary signal inputs are implausible - i.e. both are at logic level =
“1" - then the last plausible state remains stored in memory.

If the protection is disabled via a binary signal input that is configured for
MAIN: Disable protect. EXT, the signal MAIN: Blocked/faulty is not issued.
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3.13.5 Activation of “Dynamic Parameters”

For several of the protection functions, it is possible for the duration of the set
hold time to switch over to other settings - the “dynamic parameters” - via an
appropriately configured binary signal input. If the hold time is setto 0 s,
switching is effective as long as the binary signal input is being triggered.

4

MAIN:
Hold time dyn.param.
[ 018009 ]

1 [

MAIN:
Switch dyn.param.EXT 1L
[036 033 ]

MAIN:
Dynam. param. active
[ 040090 ]

x]

t1=0s

64Z8005A

Fig. 3-50: Activation of “Dynamic Parameters”.
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3.13.6

Multiple Blocking

Four multiple blocking conditions can be defined via “m out of n” parameters.
The functions defined by selection may be blocked via an appropriately
configured binary signal input.

Function 1
Function 2

Function n

MAIN:
Blocking 1 EXT
[ 040 060 ]
Function 1
Function 2

Function n

MAIN:
Blocking 2 EXT
[ 040 061]

Function 1
Function 2

Function n

MAIN:
Blocking 3 EXT
[040 116 ]
Function 1
Function 2

Function n

MAIN:
Blocking 4 EXT
[040 117]

£
MAIN:
Fct.assign. block. 1
[021021]
mout of n
i o | MAIN: -
Selected functions & Bick.1 sel.functions
306 022
£
MAIN:
Fct.assign. block. 2
[021022]
m out of n
i o | MAIN: *
Selected functions & Bick.2 sel.functions
306023
«
MAIN:
Fct.assign. block. 3
[021048]
mout of n
. ol MAIN: *
Selected functions & Blck.3 sel.functions
306 046
A
MAIN:
Fct.assign. block. 4
[021049]
m out of n
" MAIN: *
Selected functions Blck.4 sel.functions

306 047

[ =]

64Z8041A

Fig. 3-51: Multiple blocking.
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3.13.7

Multiple Signaling of the Measuring Circuit Monitoring Function

Signals issued by the measuring circuit monitoring (MCMON) function are

combined to one signal in function group MAIN.

CM_1:
Meas. circ. | faulty
[036 198]

MCM_2:
Meas. circ. | faulty
[036 199]

]

v

[ =

AIN:
Meas. circ.| faulty
[036 155]

SFMON:
Meas. circ. | faulty
[091018]

62Z5185A

Fig. 3-52: Signals issued by measuring circuit monitoring

3.13.8

Blocked/Faulty

MAIN:
Device on-line
[003030]

A0: No (= off)

#SFMON:
Blocking
304 951

MAIN
Tri
[021013]

Signal 1
Signal 2
Signal 3

Signal n

<]

o c'md.BbIocked

MAIN:
Fct. assign. fault
[021031]

1

m out of n

Selected signals

MAIN:
Protect. not ready
[ 004 060 ]

MAIN:
Blocked/faulty
[ 004 065 ]

D5Z50EHA

Fig. 3-53: “Blocked/Faulty” signal.

3.13.9

3.13.9.1

If the protective functions are blocked, the condition is signaled by continuous
illumination of the amber LED indicator H 2 on the local control panel and by a
signal from an output relay configured MAIN: Blocked/faulty. In addition

functions can be selected that will issue the MAIN: Blocked/faulty signal by

setting a “m out of n” parameter.
Starting Signals and Tripping Logic

Starting Signals

The starting signal of the differential protection and the general starting signals
of the definite-time and inverse-time overcurrent protection functions are

combined into one common general starting signal.
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DTOC1:
General starting
[035 128 ]

DTOC2:
General starting
[035234]

IDMT1:
General starting
[038 115]
IDMT2:
General starting
[038 135]

DIFF:
Starting
[041106]

21 21 MAIN: _
- General starting
[036000]

61Z6002A

Fig. 3-54: General starting of the P631

3.13.9.2

Counter of Starting Signals

The general starting signals are counted. The counter can be reset individually.

MAIN:
General starting
[036 000 ]

MAIN:
General reset USER
[ 003 002]

A 1: execute

+ MAIN:

No. géneral start.
[ 004 000 ]

Q6Z0143A

Fig. 3-55: Counter for general starting signals

3.13.9.3

Trip Command

The P631 has four trip commands. The functions to effect a trip can be selected
by setting an ‘m out of n” parameter independently for each of the four trip
commands. The minimum trip command time may be set. The trip signals are
present only as long as the conditions for the signal are met.

The following diagram shows the configuration of the trip commands, using the
trip command 1 as an example. The parameters given apply to trip command 1.
The corresponding parameters of the other trip commands are given in

Chapter 7, (p. 7-1) and Chapter 8, (p. 8-1).
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MAIN:
Trip cmd. block. EXT
[036045]

MAIN:
Man. trip cmd. EXT
[037018]

Signal 1
Signal 2
Signal 3

Signal n

MAIN:
Reset latch.trip EXT
[040138]

MAIN:
Trip cmd.block. USER
[021012]

1

—

0

1

0: No

1: Yes

MAIN:
Man. trip cmd. USER
[003 040]

0: don't execute

1: execute

17
100 ms

E4

MAIN:
Fct.assig.trip cmd. 1
[ 021001 ]

1

mout of n

Selected signals

MAIN:
Latching trip cmd. 1
[ 021023 ]

MAIN:
Rset.latch.trip USER
[021005]

1

0: don't execute

1: execute

MAIN:
Min.dur. trip cmd. 1
[ 021003 ]

1L

MAIN:
Trip cmd. blocked
[021013]

MAIN:
Manual trip signal
[034017]

MAIN:

Gen. trip signal
[036 251]
MAIN:

Gen. trip signal 1
[ 036005 ]

MAIN:
Gen. trip command 1
[ 036071 ]

MAIN:
Latch. trip c. reset
[ 040 139]

64Z5044A

Fig. 3-56: Forming the trip commands

3.13.9.4

3.13.9.5

Manual Trip Command

A manual trip command may be issued via a parameter or a binary signal input
configured accordingly, but it is not executed unless the manual trip is included
in the selection of possible functions to cause a trip.

Latching of the Trip Commands

For each of the four trip commands, the user can specify by way of the
appropriate setting whether it will operate in latching mode. The trip command,
set to latch mode, will remain active until reset by parameters or reset through

an appropriately configured binary signal input.
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3.13.9.6 Blocking of the Trip Commands

The trip commands can be blocked via parameters or an appropriately
configured binary signal input. This blocking is then effective for all four trip
commands. The trip signals are not affected by this blocking. If the trip
commands are blocked, it is indicated by the continuously illuminated amber LED
indicator H 2 on the local control panel and by a signal from an output relay
configured to “Blocked/Faulty”. (To identify H 2, see the dimensional drawings in
the Chapter 4, (p. 4-1).)

3.13.9.7 Counter of Trip Commands

The number of trip commands is counted. The counters can be reset either
individually or as a group.

geArlvN('rip command 1 + Mélg‘én.trip omds. 1
[036071] [ 004 006

R
MAIN: + MAIN:
Gen. trip command 2 No. gen.trip cmds. 2
[ 036 022] [ 009 050]

MAIN: MAIN:
Gen. trip command 3 No. gen.trip cmds. 3

[036 113] [009 056

. MAIN:
MAIN: ;
Gen. trip command 4 No. gen.trip cmds. 4
[036 114] [009 057 ]

P4

MAIN:
Reset c. cl/tr.cUSER
[003 007 ]

— —

0

IL 1 >1
0: don't execute

1: execute

MAIN:
General reset USER

[003002]
1: execute

Q6Z0145A

Fig. 3-57: Counter of trip commands
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3.13.10

Time Tagging and Clock Synchronization

MAIN:
Min-pulse clock EXT
[ 060 060 ]

[ 003090 ]

MAIN:
Time of day
[ 003091 ]

MAIN:
Time switching
[ 003095 ]

MAIN:
Time tag
306 021

MAIN:
Time switching

Setting 0: Standard time
1: Daylight saving time

Q620152B

Fig. 3-58: Date/time setting and clock synchronization with minute pulses presented at a binary signal input.

3.13.10.1

Switching from standard to daylight saving time or back requires correct time
setting frames from the time synchronization master (according the applied
communication protocol).

The data stored in the operating data memory, the monitoring signal memory
and the event memories are date- and time-tagged. For correct tagging, the date
and time need to be set in the P631.

The time of different devices may be synchronized by a pulse given to an
appropriately configured binary signal input. The P631 evaluates the rising edge.
This will set the clock to the nearest full minute, rounding either up or down. If
several start/end signals occur (bouncing of a relay contact), only the last edge is
evaluated.

Priority Control of Time Synchronization

The protection device provides several ways of synchronizing the internal clock:

® Telegram with the time of day via the communication interface COMML1/IEC
(full time)

@ Telegram with the time of day via the communication interface COMM2/PC
(full time)

o IRIG-B Signal (IRIGB; time of day only)
o Impulse every minute via a binary signal input (MAIN), see Fig. 3-58, (p. 3-
88) and the preceding section.
A primary and a backup source for time of day synchronization may be set,
where both provide the four options listed above.
MAIN: Prim.Source TimeSync
MAIN: BackupSourceTimeSync

With this feature synchronization occurs continuously from the primary source as
long as time synchronization telegrams are received within a time-out period set
at MAIN: Time sync. time-out.

When selecting the time telegram via IEC as the primary source the device will
expect time synchronization telegrams from server SNTP 2 after server SNTP 1
has become defective, before it will switch over to the backup source.

Time synchronization occurs solely from the primary source when the time-out
stage is blocked.
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3.13.11 Resetting Actions

Stored data such as event logs, measured fault data etc, can be cleared in
several ways. The following types of resetting actions are possible:

Automatic resetting of the event signals provided by LED indicators (given
that the LED operating mode has been set accordingly) and of the display
of measured event data on the local control panel LCD whenever a new
event occurs. In this case only the displays on the local control panel LCD
are cleared but not the internal memories such as the fault memory.

Resetting of LED indicators and measured event data displayed on the local
control panel LCD by pressing the “Clear” key © located on the local
control panel. By selecting the required function at LOC: Fct. reset key
further memories may be assigned which will then also be cleared when
the “Clear” key is pressed.

Selective resetting of a particular memory type (e.g. only the fault memory)
via setting parameters. (For this example: Navigate to menu point

FT_RC: Reset record. USER and set to execute, see also the exact step-
by-step description in Section 6.12.7, (p. 6-32).)

Selective resetting of a particular memory type (e.g. only the fault memory)
through appropriately configured binary signal inputs. (For this example:
Assign parameter FT_RC: Reset record. EXT to the relevant binary
signal input e.g. INP: Fct. assignm. U xxx .)

Group resetting by setting parameters, by navigating to menu point
MAIN: Group reset 1 USER (or MAIN: Group reset 2 USER) and
setting it to execute. For this the relevant memories (i.e. those to be reset)
must be assigned to parameter MAIN: Fct.assign. reset 1 (or

MAIN: Fct.assign. reset 2, resp.)

Group resetting through appropriately configured binary signal inputs.
(That is assign parameter MAIN: Group reset 1 EXT (or MAIN: Group
reset 2 EXT) to the relevant binary signal input, e.g. INP: Fct. assignm. U
xxx after memories to be reset have been assigned to parameter

MAIN: Fct.assign. reset 1 (or MAIN: Fct.assign. reset 2).

General resetting by setting parameters (menu point MAIN: General
reset USER). All memories, counters, events etc. are reset without any
special configuration options.

General resetting through appropriately configured binary signal inputs.
(MAIN: General reset EXT is assigned to the relevant binary signal
input.) All memories, counters, events etc. are reset without any special
configuration options.

Should several resetting actions have been configured for one particular memory
then they all have equal priority.

In the event of a cold restart or simultaneous failure of both internal battery and
substation auxiliary supply, all stored counter values will be lost.

P631/EN M/R-b5-A // P631-313-661 3-89



P631

3 Operation

MAIN:
Reset indicat. EXT

«
MAIN:
General reset USER
[ 0030021
0

JL 1
0: don't execute
1: execute
b 4

MAIN:
Reset indicat. USER
[021010]

—

0

IL

1

0: No
1: Yes

A 1: execute

MAIN:
Reset LED
306 020

[ 065001 ]
12Z6115A
Fig. 3-59: General reset, LED reset and measured event data reset from the local control panel
* LOC: .
Reset key active B =1 st record. EXT
310 024 Pl j [005213]
LoC:
Fct. reset key
[ 005251 1]
m out of n
OP_RC:
ReSet record. EXT
[005 213]
b4 b4
MAIN: MAIN:
Group reset 1 USER Group reset 2 USER
[ *1 [ * 1
0 0
JL 1 > IL 1
0: don't execute 0: don't execute
MAIN: 1: execute 1: execute
Group reset 1 EXT
[ *1
MAIN: 4 b4 p.4
Group reset 2 EXT
N MAIN: MAIN:
[ 1 Fct.assign. reset 1 Fct.assign. reset 2
[ *1 [ *1
m out of n m out of n
OP_RC: OP_RC:
ReSet record. EXT ReSet record. EXT
[005 213] [005 213]
12Z61RMB

Fig. 3-60: “CLEAR” key on the local control panel and, as an example, group resetting of the operating data

recording (e.g. as an example for the reset signal OP_RC: Reset record. EXT.

A complete list of all resetting parameters that can be used in the way shown in
Fig. 3-60, (p. 3-90) can be obtained from the separately available
DataModelExplorer: Look up the setting parameter MAIN: Fct.assign. reset 1
in the file P631-661_en_Addresses.pdf, and there follow the link to the referenced

config. table.
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3.13.11.1

3.13.12

Resetting Actions through Keys on the Local Control Panel

Further resetting possibilities are basically not distinct resetting actions but make
access especially easy to one of the resetting actions described above i.e. by
configuring them to a configurable key.
® One can include the relevant resetting action in the configuration of the
“READ” (@) key (through LOC: Fct. read key).

Assignhing Communications Interfaces to Physical
Communications Channels

.4

MAIN:
Chann.assign.COMM1/2
[ 003169 ]

1
2
1: COMM1->chann.1,(2-2)
2: COMM1->chann.2,(2-1)
—cl
c2
.
"Logical"
Communic. interface 1
CcoMM1
2
Comm. interface
1...2—
Channel 1
—ecl
———c2
Logical
Communic. interface 1
COMM2
2
Comm. interface
1...2—
Channel 2

45Z5171A

Fig. 3-61: Assignment of communication interfaces to physical communication channels.

Depending on the design version of the communications module A there are up
to two communications channels available (see “Technical Data”, Chapter 2,
(p. 2-1)). These physical communications channels may be assigned to
communications interfaces COMM1 and COMM2.

If communications interface COMML1 is assigned to communications channel 2,
then the settings of communications interface COMM2 are automatically
assigned to communications channel 1.

COMM2 can only be used to transmit data to and from the P631 if its PC interface
has been de-activated. As soon as the PC interface is used to transmit data,
COMM2 becomes “dead”. It will only be enabled again when the “time-out”
period for the PC interface has elapsed.
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3.13.13 Test Mode

MAIN:
Test mode USER
[003012]
0

MAIN:
Test mode
[037071]

1

]

0: No
1: Yes
MAIN:
Test mode EXT
[037070]

D5Z50EBB

Fig. 3-62: Setting the test mode.

If tests are run on the P631, the user is advised to activate the test mode so that
all incoming signals via the serial interfaces will be identified accordingly.
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3.14

Parameter Subset Selection (Function Group PSS)

With the P631, four independent parameter subsets may be pre-set. The user
may switch between parameter subsets during operation without interrupting the
protection function.

Selecting the Parameter Subset

The control path determining the active parameter subset (function setting or
binary signal input) may be selected via the function setting PSS: Control via
USER or via the external signal PSS: Control via user EXT. Correspondingly,
the parameter subset is selected either in accordance with the pre-set function
setting PSS: Param.subs.sel. USER or in accordance with external signals.
Which parameter subset is actually active at a particular time may be
determined by scanning the logic state signals PSS: Actual param. subset or
PSS: PS 1 active.

Selecting the Parameter Subset via Binary Inputs

If the binary signal inputs are to be used for parameter subset selection, then the
P631 first checks to determine whether at least two binary inputs are configured
for parameter subset selection. If this is not the case, then the parameter subset
selected via the function setting will be active. The P631 also checks whether the
signals present at the binary signal inputs allow an unambiguous parameter
subset selection. This is only true when only one binary signal input is set to a
logic level of “1”. If more than one signal input is set to a logic level of “1”, then
the parameter subset previously selected remains active. Should a dead interval
occur while switching between parameter subsets (this is the case if all binary
signal inputs have a logic level of “0”), then the stored hold time is started. While
this timer stage is running, the previously selected parameter subset remains
active. As soon as a signal input has a logic level of “1”, the associated
parameter subset becomes active. If, after the stored time has elapsed, there is
still no signal input with a logic level of “1”, the parameter subset selected via
the function parameter becomes active.

If, after the supply voltage is turned on, no logic level of “1” is present at any of
the binary signal inputs selected for the parameter subset selection, then the
parameter subset selected via the function parameter will become active once
the stored time has elapsed. The previous parameter subset remains active while
the stored hold timer stage is running.

Parameter subset selection may also occur during a starting condition. When
subset selection is handled via binary signal inputs, a maximum inherent delay of
approximately 100 ms must be taken into account.

Settings for which only one address is given in the following sections are equally
effective for all four parameter subsets.
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PSS:
Control via user EXT
[036101]

PSS:
Activate PS 1 EXT
[ 065002 ]

PSS:
Activate PS 2 EXT
[ 065 003 ]

PSS:
Activate PS 3 EXT
[ 065004 ]

PSS:
Activate PS 4 EXT
[ 065005 ]

£
PSS:
Control via USER
[ 003100 ]
0
1
0: No
1: Yes j
b4
INP:
Fct. assignm. U xxx
[ 152 xxx ]
U x1
U x2
U x3
U xx
Address 065 002 22
Address 065 003
Address 065 004
Address 065 005

A
PSS:
>1 c Param.subs.sel. USER
[ 003 060 ]
1+—
22—
3
4 |

1: Parameter subset 1

2: Parameter subset 2

3: Parameter subset 3

4: Parameter subset 4

LB‘

(&[>
Tt ¢bsy] all 5
>R — | | 1»—1? J
(&[] J
I —
»& S%,l - & 21
— DRI o4q | | c»—@»
(& ]>1]
debsn e 5
—D>RI1] < | | &
fa 21—
[ —
ebsy] iy
—>RI| & | |
B 21
L
=1 . I
PSS:;
Keep time J
[ 003 063 ] T
— —
t 0
& b i -

pSS:
Control via user
[ 036102 ]

PSS:
Actual param. subset
[ 003062 ]

PSS:
PS 1 active
[ 036 090 ]

PSS: .
PS 2 active
[036091]

PSS:
PS 3 active
[ 036092 ]

PSS: .
PS 4 active
[036 093]

PSS:
Ext.sel.param.subset
[ 003061 1]

PSS:
PS 1 activated ext.
[ 036 094 ]

PSS:
PS 2 activated ext.
[ 036095 1]

PSS: .
PS 3 activated ext.
[ 036 096 ]

PSS:
PS 4 activated ext.
[036 097 ]

D5Z5002A

Fig. 3-63: Activating the parameter subsets.
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3.15

3.15.1

3.15.2

3.15.3

Self-Monitoring (Function Group SFMON)

Comprehensive monitoring routines in the P631 ensure that internal faults are
detected and do not lead to malfunctions. The selection of function assignments
to the alarm signal includes, among others, self-monitoring signals from the
communications monitor, measuring-circuit monitoring, open-circuit monitoring
and the logic outputs.

Tests During Start-up

After the supply voltage has been turned on, various tests are carried out to
verify full operability of the P631. If the P631 detects a fault in one of the tests,
then start-up is terminated. The display shows which test was running when
termination occurred. No control actions may be carried out. A new attempt to
start up the P631 can only be initiated by turning the supply voltage off and then
on again.

Cyclic Tests

After start-up has been successfully completed, cyclic self-monitoring tests will
be run during operation. In the event of a positive test result, a specified
monitoring signal will be issued and stored in a non-volatile(NV) memory - the
monitoring signal memory - along with the assigned date and time (see
Section 3.17, (p. 3-99)).

The self-monitoring function monitors the built-in battery for any drop below the
minimum acceptable voltage level. If the associated monitoring signal is
displayed, then the power supply module should be replaced within a month,
since otherwise there is the danger of data loss if the supply voltage should fail.
Section 12.1, (p. 12-2) gives further information on maintenance procedures.

Signals

Signal 1
Signal 2
Signal 3

Signal n

#SFMON:
Hardware fault
304 950

P4

SFMON:
Fct. assign. warning

[021030]

— —

m out of n

SFMON:
Warning (LED)
[ 036 070 ]

Selected monit. sig.

I

SFMON:
Warning (relay)

[ 036100 ]

Q670154B

Fig. 3-64: Monitoring signals.

The monitoring signals are also signaled via the output relay configured
SFMON: Warning (relay). The output relay operates as long as an internal
fault is detected.

Note: It is strongly recommended to use an output relay of the power supply
module for signaling “blocked/faulty” state (so-called watchdog relay).
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3.15.4 Device Response

The response of the P631 is dependent on the type of monitoring signal. The
following responses are possible:

@ Signaling Only
If there is no malfunction associated with the monitoring signal, then only a

signal is issued, and there are no further consequences. This situation
exists, for example, when internal data acquisition memories overflow.

@ Selective Blocking

If a fault is diagnosed solely in an area that does not affect the protective
functions, then only the affected area is blocked. This would apply, for
example, to the detection of a fault on the communication module or in the
area of the PC interface.

® Warm Restart

If the self-monitoring function detects a fault that might be eliminated by a
system restart - such as a fault caused by excessive electro-magnetic
interference -, then a procedure called a warm restart is automatically
initiated. During this procedure, as with any start-up, the computer system
is reset to a defined state. A warm restart is characterized by the fact that
no stored data and, in particular, no setting parameters are affected by the
procedure. A warm restart can also be triggered manually by control action.
During a warm restart sequence the protective functions and the
communication through serial interfaces will be blocked.

If the same fault is detected after a warm restart has been triggered by the
self-monitoring system within the set SFMON: Mon.sig. retention, then
the protective functions remain blocked but communication through the
serial interfaces will usually be possible again.

If a corrupted setting is diagnosed during the checksum test, which is part
of the self-monitoring procedure, settings are restored from an internal
back-up memory. Nevertheless, in order to get the device back to well
defined operation conditions a warm restart is executed.

For any warm restart initiated by self-monitoring, the root cause (alarm
event) is logged in the monitoring buffer.

o Cold Restart

In case the recovery of corrupted settings failed (e.qg. because of an
electrical defect of the memory chip), then a cold restart is carried out. This
is necessary because the P631 cannot identify which parameter in the
subset is corrupted. A cold restart causes all internal memories to be reset
to a defined state. This means that all the protection device settings are
also erased after a cold restart. In order to establish a safe initial state, the
default values have been selected so that the protective functions are
blocked. Both the monitoring signal that triggered the cold restart and the
value indicating parameter loss are entered in the monitoring signal
memory.

A cold restart can also be triggered manually by control action (to
intentionally erase all memories and reset the device to default settings).
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3.15.5

3.15.6

Monitoring Signal Memory

Depending on the type of internal fault detected the P631 will respond by trying
to eliminate the problem with a warm restart. (See above; for further details read
also about P631 behavior with problems in Chapter 11, (p. 11-1).) Whether or
not this measure will suffice can only be determined if the monitoring signal has
not already been stored in the monitoring signal memory because of a previous
fault. If it was already stored and a second fault is detected then, depending on
the type of fault detected, the P631 will be blocked after the second warm
restart.

In order to better monitor this behavior the parameter at SFMON: Mon.sig.
retention is applied. This parameter may either be set to ‘Blocked’ or to a time
duration (in hours). (It is, however, discouraged to set it to 0, because in this
case, there would be no blocking at all, so that there would be the danger of
maloperation in case of a permanent failure.)

The default for this timer stage is Blocked, i.e. blocking of the protection device
with two identical faults occurs independently of the time elapsed since the first
fault monitoring signal was issued.

The behavior caused by sporadic faults could lead to an unwanted blocking of the
P631 if the monitoring signal memory had not been reset in the interim, for
example, because the substation is difficult to reach in wintertime or reading-out
and clearing of the monitoring signal memory via the communication interfaces
was not enabled. To defuse this problem it is suggested to set the function
parameter to a specific time period so that blocking will only occur if the same
fault occurs again within this time period. Otherwise, the P631 will continue to
operate normally after a warm restart.

Monitoring Signal Memory Time Tag

The time when the device fault occurred last is recorded.
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3.16 Operating Data Recording (Function Group OP_RC)

For the continuous recording of processes in system operation as well as of
events, a non-volatile memory is provided (cyclic buffer). The “operationally
relevant” signals, each fully tagged with date and time at signal start and signal
end, are entered in chronological order. The signals relevant for operation
include control actions such as function disabling and enabling and triggers for
testing and resetting. The start and end of system loggings and recordings that
represent a deviation from normal operation such as overloads, ground faults or
short-circuits are also recorded. The overload or fault events itself are stored in
the relevant event recordings only. The operating data memory can be cleared/
reset.

Counter for Signals Relevant to System Operation
The signals stored in the operating data memory are counted.

4

OP RC:
Operat. data record.
[ 003024 ]
< MAIN: [ Operating memory
Oper.'-relev. signal
306 024
— PR
MAIN: OP_RC:
General reset USER _  NoToperd i
.~ oper. data sig.
[ 003002 ] * [ 100 002 ]
A1: execute =1 R

MAIN:
General reset EXT
[ 005 255 ]

OP_RC:
Reset record. EXT
[ 005213 ] 4

OP_RC:
Reset record. USER
[ 100001 ]

0
JL 1

0: don't execute
1: execute

12Z61CMA

Fig. 3-65: Operating data recording and counter for signals relevant to system operation.
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3.17

Monitoring Signal Recording (Function Group MT_RC)

The monitoring signals generated by the self-monitoring function are recorded in
the monitoring signal memory. The memory buffer allows for a maximum of

30 entries. If more than 29 monitoring signals occur without interim memory
clearance, the SFMON: Overflow MT_RC signal is entered as the last entry.
Monitoring signals prompted by a hardware fault in the unit are always entered
in the monitoring signal memory. Monitoring signals prompted by a peripheral
fault can be entered into the monitoring signal memory, if desired. The user can
select this option by setting an “m out of n” parameter (see Section 3.15, (p. 3-
95)).

If at least one entry is stored in the monitoring signal memory, this fact is
signaled by the red LED indicator H 3 on the local control panel. Each new entry
causes the LED to flash (on/off/on....).

The monitoring signal memory can only be cleared manually by a control action.
Entries in the monitoring signal memory are not cleared automatically, even if
the corresponding test in a new test cycle now shows the P631 to be healthy.
The contents of the monitoring signal memory can be read from the local control
panel or through the PC or communication interface. The time and date
information assigned to the individual entries can be read out through the PC or
communication interface or from the local control panel.

Monitoring Signal Counter

The number of entries stored in the monitoring signal memory is displayed on
the monitoring signal counter (MT_RC: No. monit. signals).

+ MAIN:
Time tag

306 021
#SFMON:

Hardware fault
304 950

MT_RC:
Reset record. EXT
[ 005240]

MT_RC:
Mon. signal record.
[ 003001 ]

— —
|

Selected monit. sig.

A
MT_RC:
Reset record. USER
[ 003 008 ]

1 [

0
L 1

0: don't execute

CT30

SFMON:
Overflow MT_RC
[090012]

B
;

MTRC: .
Nomonit. signals
[ 004019 ]

1: execute

I

12Z6155A

Fig. 3-66: Monitoring signal recording and the monitoring signal counter.
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3.18 Overload Data Acquisition (Function Group OL_DA)
In the event of an overload, the P631 determines the following measured
overload data.
@ Overload duration
@ Measured overload data derived from the measured operating data of the
thermal overload protection function (THRM1; see also Section 3.25, (p. 3-
149)). The following values are determined:
o Status of the thermal replica
o Load current
o Object temperature
o Coolant temperature
o Time remaining before tripping
o Offset of the thermal replica
3.18.1 Overload Duration

In the event of an overload, the P631 determines the overload duration. The
overload duration is defined as the time between the start and end of the
OL_RC: Record. in progress signal.

OL DA:
+ Overload duration

OL_RC:
Record. in progress
[ 035003 ]

MAIN:
General reset USER
[ 003002 ]

JUUtL [004 102 ]

4 1: execute

MAIN:
General reset EXT

[ 005255 ]

OL_RC:
ReSet record. EXT

[ 005241 ]

OL_RC:
ReSet record. USER

[ 100 003 ]
A 1: execute

50Z0137A

Fig. 3-67: Overload duration.
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3.18.2

Acquiring Measured Overload Data from the Thermal Overload

Protection

Measured overload values are derived from the thermal overload protection’s
measured operating data. They are stored at the end of an overload event.

OL_RC:
Record. in progress
[ 035003 ]

THRM1:
Status replica, TH1

[004 150]

0;I'HRM1:

305 220

THRM1:
Object temperat., TH1

[004 151]

THRM1:
Coolant temp. TH1
[004 154 ]

THRM1:
Pre-trip t. left, TH1
[004 153 ]

THRM1:
Temp. offset repl. 1
[004170]

MAIN:
General reset USER
[ 003 002 ]

A 1: execute

OL_RC:
Reset record. USER

[100003]
A1: execute

v

OL_DA:
Status THRM1 replica
[004 155]

OL_DA:
Load current THRM1
[004 159]

OL_DA:
Object temp. THRM1
[004 156 ]

OL_DA:
Coolant temp.THRM1
[004 157 ]

OL_DA:
Pre-trip t.leftTHRM1
[004 158 ]

OL_DA:
Offset THRM1 replica
[004 191]

64Z5038A

Fig. 3-68: Measured overload values from the thermal overload protection
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3.19

3.19.1

3.19.2

Overload Recording (Function Group OL_RC)

Start of Overload Recording

An overload exists - and consequently overload recording begins - if at least the
signal THRM1: Starting k*lref> is issued.

Counting Overload Events

Overload events are counted and identified by sequential numbers.

THRM1:
Starting k*Iref>
[039151]

MAIN:
General reset USER
[ 003002 ]

A 1: execute
MAIN:
General reset EXT
[ 005 255 ]

OL_RC:
ResSet record. EXT
[005241]
OL_RC:
ReSet record. USER
[ 100 003 ]

A 1: execute

OL_RC:
Record. in progress
[ 035003 1]

OL_RC:
No. overload
[ 004101 ]

64Z80C3A

Fig. 3-69: Counting overload events.

3.19.3

Time Tagging

The date of each overload event is stored. The overload start or end signals are
likewise time-tagged by the internal clock. The date and time assigned to an
overload event when the event begins can be read out from the overload
memory on the local control panel or through the PC and communication
interfaces. The time information (relative to the onset of the overload) can be
retrieved from the overload memory or through the PC or one of the
communication interfaces.
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3.19.4

Overload Logging

Protection signals during an overload event are logged in chronological order
with reference to the specific event. A total of eight overload events, each
involving a maximum of 200 start or end signals, can be stored in the non-
volatile overload memories. After eight overload events have been logged, the
oldest overload log will be overwritten, unless memories have been cleared in
the interim. If more than 199 start or end signals have occurred during a single
overload event, then OL_RC: Overl. mem. overflow will be entered as the
last signal.

In addition to the signals, the measured overload data will also be entered in the
overload memory.

The overload logs can be read from the local control panel or through the PC or
communication interfaces.

OL_RC:
Record. in progress
[035003]

Signal 1
Signal 2
Signal 3

Signal n

Measured value 1

Measured value 2

Measured value 3

Measured value N
* MAIN:

Time taigﬁ 021

FT_RC:
Record. in progress
[ 035000]

MAIN:

General reset USER
[ 003002 ]

f 1: execute

MAIN:

General reset EXT
[ 005 255 ]
OL_RC:

ReSet record. EXT
[ 005241]

+ OL _RC:
2] €T200 Overl. mem. overflow

R [035007]

OL RC:
Overload Tecording 1
*

;I—I:

OL RC:
n Oveérload recording 1

1 033 020

2 033021

3 033 022

4 033 023

5 033 024

6 033 025

7 033026

8 033 027

OL_RC:
Reset record. USER
[ 100 003 ]

— —

I 1 >1

0: don't execute
1: execute

12Z6117A

Fig. 3-70: Overload memory.
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3.20 Fault Data Acquisition (Function Group FT _DA)
When there is a primary system fault, the P631 collects the following measured
fault data:
Fault duration:
(008 010) FT_DA: Fault duration

Running time:

(004 021) FT_DA: Running time

Type of fault:
(004 198) FT _DA: Fault determ. with

Fault data acquisition time:
(004 199) FT_DA: Run time to meas.

Fault currents:
(010 199) FT_DA: Fault curr. P,A prim
(013 175) FT_DA: Fault curr. P,B prim
(010 216) FT_DA: Fault curr. N,A prim
(013 176) FT_DA: Fault curr. N,B prim
(025 086) FT _DA: Fault curr.IP,a p.u.
(026 086) FT _DA: Fault curr.IP,b p.u.
(025 087) FT _DA: Fault curr.IN,a p.u.
( )

026 087 FT_DA: Fault curr.IN,b p.u.

Differential current of all measuring systems:

(005 082) FT_DA: Diff. current 1
(006 082) FT_DA: Diff. current 2
(007 082) FT_DA: Diff. current 3

Second and fifth harmonic of the differential current:
(005 084) FT_DA: Diff.current 1(2*f0)
(005 085) FT_DA: Diff.current 1(5*f0)
(006 084) FT_DA: Diff.current 2(2*f0)
(006 085) FT _DA: Diff.current 2(5*f0)
(007 084) FT_DA: Diff.current 3(2*f0)
(007 085) FT_DA: Diff.current 3(5*f0)
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Restraining current of all measuring systems:

(005 083) FT _DA: Restrain. current 1

(006 083) FT _DA: Restrain. current 2

(007 083) FT_DA: Restrain. current 3
3.20.1 Running Time and Fault Duration

The running time is defined as the time between the start and end of the general
starting signal, and the fault duration is defined as the time between the start
and end of the FT_RC: Record. in progress signal.

G ! FT_DA:
MAIN: . . Running time
General starting +
[ 036 000 ] JUUL N 1004021 ]
=1
FT RC: G ! FT_DA: .
Record. in progress 5 + Fault duration
[035000] T [ 008010 ]
R
MAIN: =1
General reset USER
[003 002 ]
A 1: execute =1f
MAIN:
General reset EXT
[ 0052551
+ MAIN:

Reset LED

306 020

49Z64DMA
Fig. 3-71: Running time and fault duration.
3.20.2 Fault Data Acquisition Time

The P631 determines the measured fault data for a particular point in time
during a fault. Depending on the protection function that recognizes a fault, the
criterion for the determination of the recording start time is selected by the P631.
If, for example, the differential protection function detects a fault then the P631
determines the measured fault data at the time during the fault when the
maximum differential current was measured. The measured fault data are
displayed at the end of the fault. If several protection functions detect a fault
then the criterion is selected on the basis of the priorities given in the table
below. The selected criterion is displayed at the P631.

Priority Function Recognizing the Fault Acquisition Time Criterion
1 Differential protection function Maximum differential current
2 Definite-time overcurrent protection or inverse-time Maximum restraining current

overcurrent protection

3 Functions according to the selection through m out of n | End of fault
parameters

The difference in time between the start of the fault and the fault data
acquisition time is determined by the P631 and displayed.
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FT_RC:
Record. in progress
[035000]

DIFF:
Trip signal
[041075]

DTOC1:
General starting 21 21
[035128]

DTOC2:
General starting

[035234]

IDMT: N
General starting 21

[038 115]

DMT2:

General starting FT DA:

[038135] Fault determ. with
[004 198]

—ct

c2

c3

1 [

#DIFF:
Id,1
303303 1: Max. diff. current
®DIFF:
1d,2
303304
#DIFF:
1d,3

303 307 1

#DIFF:
IR

303 305 5: Max. restrain. curr.

6: Other trigger

1...3 . L FT.DA

Save measured values
305 052

1G 1 1 L

MAIN Rinme

3 un time to meas.
General reset USER Tl [004 199]
[003002]

A1: execute R

4 MAIN:
Reset LED
306 020

61Z8056A

Fig. 3-72: Determination of the fault data acquisition time
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3.20.3

Acquisition of the Fault Currents

The P631 stores the fault currents data determined at the acquisition time.

The fault currents stored are the maximum phase currents for each end of the
transformer.

FT_RC:
Record. in progress

[035000]
*

FT_DA:
Save measured values
305 052

1Aa
1Ba

ICa

1Ab
1Bb

1Cb

MAIN:
General reset USER
[003002]

A1: execute

4 MAIN:
Reset LED
306 020

C L

T_DA:
Imax,a Fault curr.IP,a p.u.
R [ 025086 ]
|
LI+ by
L1t | FTDA
Fault curr.IN,a p.u.
+ + bR [ 025087
I
FT_DA:
Imax,b Fault curr.IP,b p.u.
Fs R [026 086 ]
|
L f+ by

FT_DA:
Fault curr.IN,b p.u.
+ °® R [026 087 ]

i

61Z5057A

Fig. 3-73: Acquisition of the fault currents

3.20.4

Acquisition of the Differential and Restraining Currents

The P631 stores the differential and restraining current data determined at the
acquisition time by the differential protection. Moreover, the values for the
second and fifth harmonics of the differential current are stored.

Differential and restraining currents are stored as per-unit quantities referred to

Iref.
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FT_RC:
Record. in progress
[035000]
*FT_DA: ¢ c
Save measured values
305 052
SDIFE: FT DA:
I:él,ﬁF' Diff. current 1
303 303 R [005082]
|
) FT_DA:
‘Elszg'm [ Diffcurrent 1(2*0)
303301 ® R [ 005084 ]
|
#DIFF: FT_DA:
1(5-f0),1 Diff.current 1(5*f0)
303311 J R [005085]
|
®DIFF: L FTDA
IR,1 Restrain. current 1
303305 e R [005083]
|
* H FT DA:
BIEF Diff. current 2
303304 DR [ 006 082]
|
DIFF: FT DA:
‘I(Z-fﬂ),Z [ Diff.current 2(2*0)
303302 . R [ 006 084]
|
#DIFF: FT_DA:
1(5-f0),2 Diff.current 2(5*f0)
303312 s R [006 085]
|
®DIFF: FT_DA:
IR2 Restrain. current 2
303 306 s R [006 083 ]
|
ODIFF- FT DA:
BIEF. Diff. current 3
303307 P R [007 082]
|
* H FT_DA:
I:()IZEE).B Diff.current 3(2*f0)
303 309 Ps R [007 084 ]
|
#DIFF: FT DA:
1(5-f0),3 Diff.current 3(5*f0)
303313 p R [007 085]
|
#DIFF: FT_DA:
IR,3 Restrain. current 3
303 308 P R [007 083]
MAIN:
General reset USER
[003002]
A1: execute il
21
+MAIN: J
Reset LED

306020

Q6Z0158A

Fig. 3-74: Acquisition of the differential and restraining currents of differential protection

3.20.5 Fault Data Reset

After pressing the clear key © on the local control panel, the fault data value is
displayed as Not measured. However, the values are not erased and can still be
read out through the PC and communication interfaces.

3-108 P631/EN M/R-b5-A // P631-313-661



3 Operation P631

3.21 Fault Recording (Function Group FT_RC)

3.21.1 Start of Fault Recording
A fault exists and fault recording begins if at least one of the following signals is
present:

e FT_RC: Trigger
e FT _RC: Id> triggered
e FT_RC: IR> triggered

In addition fault recording may also be started manually using setting
parameters or externally through an appropriately configured binary signal input.
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3.21.2 Fault Counting
Faults are counted and identified by sequential numbers.
«
FT_RC:
Fct. assig. trigger
[ 003 085 ]
1
Signal 1
Signal 2
m out of n
Signal 3
Signal n
Selected signals
FT_RC: FTRC:
[S5685] Y e
7
FT_RC:
Triggér USER
[003 041 ]
1
1 min FT_RC:
Record. in progress
IL [ 035000 ]

MAIN:

General reset USER
[ 003 002 ]

1: execute

MAIN:
General reset EXT
[ 005 255 ]

FT_RC:
Reset record. USER
[ 003 006 ]

#A1: execute
FT_RC:
Reset record. EXT
[ 005243 ]

0: don't execute

1: execute

L

A

FT_RC:
No. of faults
[ 004 020 ]

FT_RC:
No. system disturb.
[ 004 010]

FT_RC:
System disturb. runn
[ 035004 ]

64Z9001A

Fig. 3-75: Start of fault recording and fault counter.

3.21.3

Time Tagging

The date that is assigned to each fault by the internal clock is stored. A fault’s
individual start or end signals are likewise time-tagged. The date and time
assigned to a fault when the fault begins can be read out from the fault memory
on the local control panel or through the PC and communication interfaces. The
time information (relative to the onset of the fault) that is assigned to the signals
can be retrieved from the fault memory or through the PC or communication

interfaces.

3-110

P631/EN M/R-b5-A // P631-313-661



3 Operation

P631

3.21.4

Fault Recordings

FT_RC: .
Record. in progress
[ 0350001

Signal 1

Signal 2

Signal 3

Signal n

AFTRC:
Pré-fault time
[ 0030781

AFTRC:
Post-fault time
[0030791

Measured value 1
Measured value 2
Measured value 3
Measured value N

*MAIN:
Time tag
306 021

MAIN:
General reset USER
[ 003 002 ]

A1: execute

MAIN:
General reset EXT
[ 005 255]

FT_RC:
Reset record. EXT
[ 005243 ]

Faaht i
+ CT200 —————— Fatlt mem. overflow
1 JL =] [ 035001 ]
——1 L R
1
1L FT_RC:
Fault reécording n

;I—I:

* FT RC:
n Fatlt recording n
Fault memory n
1 003 000
2 033 001
3 033 002
4 033 003
5 033 004
6 033 005
7 033 006
8 033 007
A
FT_RC:
Reset record. USER
[ 003 006 ]
0
L 1 . A 1: execute

0: don't execute
1: execute

1276161B

Fig. 3-76: Fault memory.

Protection signals, including the signals during the settable pre-fault and post-
fault times, are logged in chronological order with reference to the specific fault.
A total of eight faults, each involving a maximum of 200 start or end signals, can
be stored in the non-volatile fault memories. After eight faults have been
recorded, the oldest fault recording will be overwritten, unless memories have
been cleared in the interim. If more than 199 start or end signals have occurred
during a single fault, then FT_RC: Fault mem. overflow will be entered as the
last signal. If the time and date are changed during the pre-fault time, the signal
FT_RC: Faulty time tag is generated.

In addition to the fault signals, the measured fault data will also be entered in the
fault memory.

The fault recordings can be read from the local control panel or through the PC or
communication interfaces.
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3.21.5 Fault Value Recording

The following analog signals are recorded:
@ Phase currents of both ends of the transformer

The signals are recorded before, during and after a fault. The window length for
oscillography recording before and after the fault can be set. A maximum time
period of 16.4 s (for 50 Hz) or 13.7 s (for 60 Hz) is available for recording. This
period can be divided among a maximum of eight faults. The maximum
recording time per fault can be set. If a fault, including the set pre-fault and post-
fault times, lasts longer than the set maximum recording time, then recording
will terminate when the set maximum recording time is reached.

The pre-fault time is exactly adhered to if it is shorter than the set maximum
recording time. Otherwise the pre-fault time is set to the maximum recording
time minus a sampling increment, and the post-fault time is set to zero.

If the maximum recording time is exceeded, the analog values for the oldest fault
are overwritten, but not the binary values. If more than eight faults have
occurred since the last reset, then all data for the oldest fault are overwritten.

The analog oscillography data of the fault record can only be read out through
the PC or communication interfaces.

When the supply voltage is interrupted or after a warm restart, the values of all
faults remain stored.

FT_RC: c
Record. in progress

[035000]
FT_RC:

Max. recording time
[003 075]
FT_RC:
Pre-fault time
[003078]
FT_RC:
Post-fault time
[003 079]

1A
R

Analog channel 1

1Ba Analog channel 2
0—‘:R

1Ca Analog channel 3
GP—FR

1AL Analog channel 5
0—‘:!?

1B,b Analog channel 6
0—‘:!?

IChb

Analog channel 7
1}—FR

MAIN:
General reset USER
[003002]

A1: execute

|

m

FT_RC:
Reset record. USER
[ 003 006 ]

A1: execute

61Z9001A

Fig. 3-77: Fault value recording
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3.22

3.22.1

Differential Protection (Function Group DIFF)

The P631 is designed for the protection of transformers as well as for the
protection of motors and generators and of other two-winding arrangements.

For application of the device as transformer differential protection, amplitude
matching is required. This is achieved simply by setting of the reference power -
generally the nominal power of the transformer - and of the primary nominal
voltages for all windings of the transformer.

Vector group matching is achieved by the straightforward input of the relevant
vector group identification number. For special applications, zero-sequence
current filtering may be deactivated. For conditions where it is possible to load
the transformer with a voltage in excess of the nominal voltage, the overfluxing
restraint prevents inappropriate tripping.

For application as differential protection device for motors or generators, the
harmonic restraint (inrush compensation) can be deactivated. The start-up of
directly switched asynchronous motors represents a problem in differential
protection due to transient transformer saturation caused by a displacement of
the start-up current for relatively high primary time constants. Even under these
unfavorable measurement conditions, the P631 exhibits an excellent stable
performance due to the application of a saturation discriminator.

All observations below are based on the assumption that the system current
transformers are connected to the P631 in standard configuration (see

Section 3.13.1, (p. 3-70)). In particular, the application as transformer differential
protection device presupposes that winding ‘a’ corresponds to the high voltage
side of the transformer. For a non-standard connection, the appropriate settings
must be selected (see Chapter 7, (p. 7-1)).

Enabling or Disabling Differential Protection

Differential protection can be enabled or disabled from the local control panel.
Moreover, enabling can be done separately for each parameter subset.
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DIFF:
Blocking EXT
[003 163 ]

P4

DIFF:
General enable USER
[019080]

0
DIFF:
1 [&] Enabled
[041210]
0: No
1:Yes
DIFF: *
F Ready
J 303 299
P4
DIFF:
Enable PSx
[ "1
0
1
0: No
1: Yes

Parameter

DIFF:
Enable PSx

set 1

072 152

set2

073 152

set3

074 152

set 4

075 152

Q620102B

Fig. 3-78: Enabling or disabling differential protection

3.22.2

Amplitude Matching

In order to set the amplitude matching for the protected object, a reference
power - identical for all windings - needs to be defined. For two-winding
arrangements, the nominal power will usually be the reference power. The
individual reference currents for each winding of the protected object are then
calculated by the P631 on the basis of the set reference power and the set
primary nominal voltages of the transformer.

_ Sref
ref ,a ﬁ Vnom R

| _ Sref
ref,b — B . Vnom,b

S, or: reference power

Iref,a'
Vom,a» Vnom p: NOMinal voltage of winding a or b, respectively

The P631 calculates the matching factors on the basis of the reference currents
and the set primary nominal currents of the system transformers.

/

/

Iref,b: reference current of winding a or b, respectively

Kam,a = %::
K _ Inom,b
am.b Iref,b
with
Kam.a» Kam b+ @mplitude matching factor of end a or b, respectively
Inom,ar Inom bt Primary nominal currents of the system transformers

Reference currents and matching factors are displayed at the P631.
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The P631 checks that the reference currents and matching factors are within
their permissible ranges. The matching factors must satisfy the following
conditions:

@ The matching factors must always be = 16.
@ The value for the second highest matching factor (kym miq) must always be
= 0.5.
Should the P631 calculate reference currents or matching factors not satisfying

the above conditions then an alarm will be issued and the P631 will be blocked
automatically.

The measured values of the phase currents of the windings of the protected

object are multiplied by the relevant matching factors and are then available for
further processing. Consequently, all threshold values and measured values

always refer back to the relevant reference currents rather than to the
transformer nominal currents or the nominal currents of the device.

MAIN:
Vnom prim. end a PSx
[019017]

MAIN:
Vnom prim. end b PSx
[019018]

ANMAIN:
Inom C.T.prim.,end a
[019020]

AMAIN:
Inom C.T.prim.,end b
[019021]

.4 DIFF:
Ref. curr. Iref,a
[019023]
DIFF:
Ref. curr. Iref,b
[019024]
SFMON:
Iref, a inval. range
DIFF: 091 007
Reference power Sref I ]
[019016] SFMON:
Iref, b inval. range
[091008]
Iref,a=Sref/Vnom,a/v'3 y Monit. range limits
Iref,b=Sref/Vnom,b/~'3 Monit. range limits

DIFF:
Matching fact. kam,a
[004 105 ]

DIFF:
Matching fact. kam,b
[004 106 ]

SFMON:
Matching fail. end a

[091000]

»—— kam,aa>16

Ldc
SFMON:

kam,b > 16 Matching fail. end b
[091001]
kam,a = Inom,a/lref,a
kam,b = Inom,b/lref,b -
L c

— CcompP

kam,pos —‘

SFMON:

2nd match.fact. inv.
[ 091006 ]

DIFF:

Sound match

303310

kam,pos < 0.5

*

62Z8013A

Fig. 3-79: Calculating and checking the matching factors
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4 MAIN: [
Protection active &
306 001
* DIFF: [
Sound match
303310 “

DIFF:
Matching fact. kam,a
[004105] kam,a:IA,a JlamAa
JAa

kam,a:IB,a lam,B,a
1B,a

kam,a:C,a lam,C,a
1Ca
DIFF:
Matching fact. kam,b
[004 106 ] kam,b-1A,b _JlamAb
JAb

kam,b:IB,b Jam,B,b
1Bb

kam,b.IC,b _lam,C,b
ACb

6278004A

Fig. 3-80: Amplitude matching
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3.22.3

Vector Group Matching

Vector group matching means that the low voltage-side currents are rotated with
respect to the high voltage-side currents according to the vector group of the
transformer to be protected. Thereby, phase coincidence with the high voltage-
side currents is restored. With the P631, this is achieved by calculating the
relevant vector difference or where appropriate, by sign inversion for the low
voltage-side phase currents (end b). Care must be taken to avoid distortion of
the amplitude matching by this operation. For all odd vector groups, this is
achieved by means of the factor 1/v3. Using vector diagrams, it can be shown
that the operations listed in the following table will lead to phase coincidence of
the high and low voltage-side currents while maintaining the amplitude
matching. In Fig. 3-81, (p. 3-117), such a vector diagram is depicted for a
transformer having the vector group Yd5 as an example. By subtraction of each
phase current from the cyclically leading phase current and subsequent
multiplication by the factor 1/v3, the desired matching is achieved.

k\ -lam,B,b
V3ls,2,b

-lam,A,b V3.s,3,b
é / Jam,B,bL :;

V3:s,1,b -lam,C,b

Q6Z0105A

Fig. 3-81: Vector diagram for vector group matching with a transformer having the vector group Yd5

3.22.4

Zero-sequence Current Filtering

Table 3-9, (p. 3-118) shows that the zero-sequence current is subtracted from
the phase currents of winding a and, for all even vector groups, from the phase
currents of winding b. According to the theory of symmetric components, the
zero-sequence current is calculated as follows:

damoz = §'[—Iam,A,z +1lomB,z +—|am,C,z]

zzendaorb
1ym: @amplitude-matched current

Zero-sequence filtering may be disabled separately for each end.

In general this disabling of zero-sequence filtering is intended for even-numbered
vector groups. Should the side considered here require the setting of an odd-
numbered vector group while at the same time no operational system star point
grounding is provided within the protected area, then, in view of increased
sensitivity with single-pole internal faults, it is recommended that the respective
zero-sequence current is fed to the individual measuring systems again.
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Zero-sequence filtering for the transformer ends a or b is enabled using the
setting parameters:

e DIFF: 0-seq. filt.a en.PSx
@ DIFF: 0-seq. filt.b en.PSx

Table 3-9, (p. 3-118) lists the required operations for all vector groups that may
occur. The indices in the equations have the following meanings:

am: amplitude-matched
x: phase A, Bor C

x+1: cyclically trailing phase
x-1: cyclically leading phase

ID of the Setting: Setting:

vector With zero-sequence filtering Without zero-sequence filtering

group

a —Iam,x,a _—Iam,O,a —Iam,x,a
b 0=12 —Iam,x,b _—Iam,O,b —lam,x,b

1 | | 1 | | LIy
Ham,x,b ~lam,x+1.b] " ﬁ dam,x.b ~dam,x+1,b] " ﬁ +1lam,o.b

2 —Iam,O,b _—Iam,x+1,b -Iam,x+1,b

3 | | 1 | | Loy
Ham,x=1,0 “dam.x+1,b] " ﬁ dam,x—1,6 “dam,x+1,b] " ﬁ +1lamob

4 —Iam,x—l,b _—Iam,o,b _Iam,x—l,b

5 | | 1 | | LSy
Ham,x—1,b ~dam,x,b] ﬁ dam,x—1,b ~dam,x,b] * ﬁ *+lam,0.b

6 —Iam,O,b _—Iam,x,b —Iam,x,b

7 1 1
[—Iam,x+1,b _—Iam,x,b] ' ﬁ [—Iam,x+1,b _—Iam,x,b] ' ﬁ +—|am,0,b

8 —Iam,x+1,b _—Iam,O,b —Iam,x+1,b

9 | | 1 | | LIy
Ham,x+1,6 “dam.x-1,b] ﬁ dam,x+1,b “dam,x-1,b] ﬁ *+lam.0.b

10 —Iam,O,b _—Iam,x—l,b —Iam,x—l,b

11 | | 1 | | LIy
Ham,x,b “lam,x-1.b] " ﬁ Ham,x.b “dam.x-1,b] " ﬁ +lam.o.b

Tab. 3-9: Required operations for vector groups with or without zero-sequence current filtering

Vector group matching is via a straight-forward input of the vector group
identification number provided that the phase currents of the high and low
voltage side(s) are connected in standard configuration (see section

Section 3.13.1, (p. 3-70)). For other configurations, special considerations apply
(see Chapter 7, (p. 7-1)). A reverse phase rotation (A-C-B) needs to be taken
into account by making the appropriate setting at the P631. The P631 will then
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automatically form the complementary value of the set vector group ID to the

number 12 (vector group ID = 12 - set ID).

Jam,Aa
Jlam,B,a
lam,C,a
Jlam,Ab
Jlam,B,b

Jdam,C,b

A MAIN:
Phase sequence
[010 049

Isya

— Jlsila

— JIs2a

L— 1Is3,a

DIFF:
0-seq. filt.a en.PSx

072 155

073 155

074 155

075 155

DIFF:
0-seq. filt.b en.PSx

DIFF:
Vec.gr. ends a-b PSx

072 156

019 010

073 156

019 040

074 156

019 041

075 156

019 042

b 4
DIFF:
0-seq. filt.a en.PSx ¢
[ 1
*
0 Parameter
1 set1
set2
0: No i3
1:Yes set4
P2 4 .
DIFF: DIFF: Parameter
0-seq. filtb en.PSx Vec.gr. ends a-b PSx
[ "1 % set 1
set2
0 1 set3
set4
1
0: No CD H
1: Yes 0 7;]
2
4
6 —
81
lam,0,a 10 —|
12
1
lam,0,b 3
[+
5
7
9
) L

Isyb

Js,1b

—— Is2b

1s,3,b

62Z8010A

Fig. 3-82: Vector group matching and zero-sequence filtering

3.22.5

Tripping Characteristics

The differential and restraining current values for each measurement system are
calculated from the current values after amplitude and vector group matching.
The following equations are valid for uniformly defined current arrows relative to
the protected equipment, e.g. all the current arrows of all windings point either

towards the protected object or away from it.
Calculation of differential and restraining currents:
lg,y = | ls,yatls,yp |

Ig,, =0.5" | Isya=lsyb |

The tripping characteristic of the P631 line differential protection device has two
knee points. The first knee-point depends on the setting at DIFF: Idiff> PSx
and is on the intersection with the tripping characteristic for single-side feed.

If the current transformer supervision (CTS) function is used, the basic pick-up

sensitivity DIFF: Idiff> PSx can be increased to a set value

(DIFF: Idiff>(CTS) PSx) when a CT fault is detected. See details given in the

section describing the CTS function group.
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The second knee of the tripping characteristic is defined by the setting at
DIFF: Idiff> PSx.

The characteristic equations for the three different ranges are given below.
Fig. 3-83, (p. 3-120) shows the tripping characteristic.

Characteristics equation for the range 0 = /5 =< 0.5/ j; .

la — Taiff >
T

1

ref ref

Characteristics equation for the range 0.5/ ;. < Iy = IR,mz:

la _ e laifr>
! I ref !

(1-0.5-m,)

-~

ref ref

Characteristics equation for the range ’R,m2 <lg:
/
lq 'R laift> Rmy

=m2'g I (1—05m1)+

-~

ref ref
lrer: reference current

m: gradient of the characteristic in range 0.5/ ;. < /g < IR,m2

m>: gradient of characteristic in range IR,m2 <lg

Id
Iref

Tripping area

Iref

64Z9003A

Fig. 3-83: Tripping characteristic of differential protection

Differential protection can optionally be set to trip with a definite time delay
(setting 010 162 DIFF: Op.del.,trip sig.PSx), used for selectivity between
overlapping differential protection zones. For such applications, also the
hysteresis of the tripping characteristic should be enabled (setting 072 006
DIFF: Hyst. effective PSx = Yes), to avoid chattering operation for faults/test

3-120
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conditions close to the trip characteristic. Upon differential starting

DIFF: Starting, the hysteresis gets activated, i.e. the basic threshold Idiff> (or
Idiff>(CTS) respectively) is reduced to 90% of the set value. All other
characteristic settings are unchanged. Thus the characteristic is "vertically"
moved towards lower differential current values.

Along with this settable operate delay a starting signal was introduced for
logging purposes. DIFF: Starting is signaled if a valid differential protection trip
condition is determined, i.e. at least one measuring system has triggered (=
measures Idiff/IR within tripping area) and is not blocked from inrush or overflux
blocking, saturation discriminator or external binary input.

If differential protection is set to operate without operate delay, this starting
signal is raised together with the tripping signal.

If the current transformer supervision (CTS) function is used, the basic pick-up
sensitivity DIFF: Idiff> PSx can be increased to a value set at
DIFF: Idiff>(CTS) PSx.

laitr 4 Fault current characteristic m
for single side infeed 2
li>(CTS) — |
1 4 o= -
J my .- I
laig> +/°° |
T 1 1 1 1 I 1 1 1 1 I I I
O L L L L I L L L L I I I I >
1 2 3 IR, m2 Ir
64Z9004A

Fig. 3-84: Changing the characteristic if CTS: Idiff>(CTS)active= Yes

3.22.6 Rapid (high-set) Differential Protection

Above the adjustable threshold DIFF: Idiff>> PSx of the differential current,
the P631 will trip without taking into account either the harmonic restraint or the
overfluxing stabilization. If the differential current exceeds the adjustable
threshold DIFF: Idiff>>> PSx, the restraining current and the saturation
discriminator are no longer taken into account either, that is the P631 will trip
regardless of the restraining value and the saturation discriminator.
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1,1 =f(Is,1,2) EjlﬁF: .
303 303
lIs,1,a IR, 1= f(Is,1,2) DIFF: *
1s,1b IR,1
303 305
1,2 = f(ls,2,2) EjIEF: -
303 304
ey = DIFF: .
1s.2b IR,2 = f(1s,2,2) R
303 306
1d,3 = f(Is,3,2) EIIEF: -
303307
3a DIFF: -
1s,3,b IR,3 = f(Is,3,2) R3
303 308
z: Enda, b
62Z5071A

Fig. 3-85: Forming the differential and restraining currents for the three measuring systems
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DIFF:
Sat.discr. 1 trigg.
[041115]

DIFF:
Sat.discr. 2 trigg.
[041116]

DIFF:
Sat.discr. 3 trigg.

5k

L
[041117] 2
DIFF:
Op.mode rush rst.PSx
[
DIFF:
Harm.block 1 trigg.
[041118] 0
DIFF:
Harm.block 2 trigg.
[041119] ;
Bl block 31 21
arm.block 3 trigg. z
[041120] b
2 “ 21|
1
0: Without 7
1: Not phase-selective -4
2: Phase-selective P4 «
il DIFF:
DIFF: Idiff> PSx Op.del. trip sig.PSx
Overflux.bl.1 trigg. L1 L1
[041121] -
DIFF; DIFF: ey
Overflux.bl.2 trigg. [ 0 t
— A
[I:)(I)l‘:l1 ! —* Trip signal
Overflux.bl.3 trigg. DIFF: pSx [041075]
[041123] Lo
DIFF: .
DIFF:
Enabled & IR,m2 PSx
[041210] [*1
DIFF:
Blocking EXT
[003 163 ] 1
+ MAIN: c -
Protection active
306 001 “ ’7 d >1 ‘ -I?IFF 9
* DIFF: 7 Tip signal
1d,1 @ & [041002]
303 303
# DIFF: DIFF:
R S 21 Trip signal 2
303305 ‘ @ & [041003]
* EﬁISF:
B L DIFF:
303304 @ i ’H 21 Trip signal 3
* DIFF: & 21 [041004]
IR,2
303 306 —
4 DIFF:
1d,3 A
303307 a2 o
* DIFF: ' X
IR3 [*1
303 308 “ ’7 o
&
*+— 1T L
&
+$— 1T L
&
1T DIFF:
p— & 1d>> triggered
W [041221]
aa J
DIFF:
|diff>>> PSx L DIFF:
. 21 Meas.system 1 trigg.
DIFF. £l I [041124]
or : /) —
Idiff>(CTS PSx [ DIFF:
( ) H 21 Meas.system 2 trigg.
if CTS:
|diff>(CTS)active | [041125]
= — L DIFF:
= yes 1036 203] 1T 21 Meas.system 3 trigg.
— 1T L [041126]
DIFF:
N — ‘E’i 1d>>> triggered
Parameter DIFF: DIFF: DIFF: >1 [041222]
Op.mode rush rst.PSx Idiff> PSx Idiff>(CTS)  PSx
set 1 072 148 072 142 080 000
set2 073 148 073 142 081 000
set 3 074 148 074 142 082 000
set4 075 148 075 142 083 000
* Parameter DIFF: DIFF: DIFF: DIFF: DIFF: DIFF:
m1 PSx m2 PSx IR,m2 PSx Idiff>> PSx Idiff>>> PSx Op.del.,trip sig.PSx
set 1 072 145 072 146 072 147 072 143 072 144 010 162
set 2 073 145 073 146 073 147 073 143 073 144 010 163
set3 074 145 074 146 074 147 074 143 074 144 010 164
set4 075 145 075 146 075 147 075 143 075 144 010 165

6428012B

Fig. 3-86: Measuring system of the P631

3.22.7

Inrush Stabilization (2nd Harmonic Restraint)

When an unloaded transformer is connected, the inrush current at unfavorable
switching instants such as for voltage zero, may have values that exceed the
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transformer nominal current several times over. It takes some time for the
current to assume its small stationary value. Since the high inrush current flows
on the connected side only, the tripping characteristic of the P631 differential
protection may give rise to a trip unless stabilizing action is taken. The fact that
the inrush current has a high proportion of harmonics having twice the system
frequency offers a possibility of stabilization against tripping by the inrush
current.
The P631 filters the differential current. The fundamental wave /( f;) and second
harmonic components /(2 - fg) of the differential current are determined. If the
12 fo)
7o)

system, tripping is blocked optionally in one of the following modes:

@ across all three measuring systems

@ selectively for one measuring system (see Fig. 3-87, (p. 3-124)).
There will be no blocking if the differential current exceeds the set threshold
DIFF: Idiff>> PSx.

Operation of any inrush or overfluxing blocking element is signaled by
DIFF: Harm.block. trigg..

ratio exceeds a specific adjustable value in at least one measuring

DIFF:
Trip signal
[041075]

DIFF:
1d>> triggered
[041221]

[041124]
[041125]

[041126]

& DIFF:
Id,1
303303
& DIFF:
Id,2
303 304

@ DIFF:
1d,3

303307

DIFF;
Overflux.bl. trigg.
[019202]

DIFF:
Meas.system 1 trigg.
DIFF:
Meas.system 2 trigg.

DIFF:
Meas.system 3 trigg.

[ Y]

shee]

s s

s s

N
3

4

R

b4
DIFF:
Rushi(2f0)/1{f0) PSx
[ "1
1) L& ? 30”“5 & DIFF:
1(20)/1(f0 [— j - Harm.block 1 trigg.
(20) (20N L ‘ ! L [041118]
1@ 7? ‘O 30m‘s lD—O? DIFF:
1(2:60)/1(fO [I— j - Harm.block 2 trigg.
(20) (20N L ‘ ! L [041119]
o & ] ? 30m‘s L &] DIFF:
1(2-60)/1(f0, S— j ° Harm.block 3 trigg.
1(2f0) (2-f0)1(f0) L | | L] [041120]
DIFF:
>1 Inrush blk. trigg.

[019213]

DIFF:
=1 Harm.block. trigg.

[019214]

DIFF:
1(2:0),1 -
303 301

% | Parameter

DIFF:
Rushl(2f0)/I(f0) PSx

DIFF:
1(2:40),2

303302

set1

072 159

DIFF:
1(2:0),3

set2

073 159

303309

set3

074 159

set4

075 159

62Z9005A

Fig. 3-87: Inrush blocking
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- g - - -
3.22.8 Overfluxing Stabilization (5th Harmonic Restraint)
DIFF:
Meas.system 1 trigg.
[041124]
DIFF:
Meas.system 2 trigg.
[041125]
DIFF:
Meas.system 3 trigg.
[041126] *. 4
DIFF:
Overflux.bl. en. PSx
0
1
0: No
1: Yes
L c
f0
. AV
*DIFF: ~ ()
1d,1 ~
303 303
50
Y] ]
(&l AV 1(5-f0) 1(5-0)/1(f0)
o
f0 .
DIFF:
*DIFF: e % . Ov. I(5f0)/I(fo) PSx
d,2 ~ 1(f0) [
303 304
— DIFF;
50 & Overflux.bl.1 trigg.
Yo T [041121]
T V] 1(5-0) 1(5-f0)/I(f0) 1T
o
. DIFF;
;3\/ & Overflux.bl.2 trigg.
. [041122]
iy ~ ) n)
303307 |
z Lo DIFF;
f;& Ll & Overflux.bl.3 trigg.
041123
AY 1(5:0) I(510)/(f0) — T t !
[ DIFF;
21 Overflux.bl. trigg.
[019202]
DIFF; .
1(5-0),1
303311
DIFF; .
1(5-0),2
303312
0.3 *
« 303313
<4-Iref
1T r
1T H
1T —
*| Parameter DIFF; DIFF:
Overflux.bl. en. PSx Ov. I(5f0)/I(f0) PSx
set 1 072 158 072 160
set2 073 158 073 160
set3 074 158 074 160
set4 075 158 075 160 62Z9007A

Fig. 3-88: Overfluxing stabilization

If the transformer is loaded with a voltage in excess of the nominal voltage,
saturation effects occur. Without stabilization, these could lead to differential
protection tripping. The fact that the current of the protected object under
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3.22.9

saturation conditions has a high proportion of harmonics having five times the
system frequency serves as the basis of stabilization.

The P631 filters the differential current. The fundamental wave /() and fifth
harmonic components /(5 - f) of the differential current are determined. If the

I(5-f
ratio (I(f)O) exceeds the set value DIFF: Ov. I(5f0)/I(f0) PSx ina
0
measuring system, and if the differential current is smaller than 4-l,.f, then
tripping is blocked selectively for that measuring system.

Saturation Discriminator

Up to a certain limit, stability in the event of external faults is ensured by means
of the bias. Due to the triple-slope tripping characteristic, the stabilization is
particularly pronounced for high currents. However, as an additional safeguard
for through-currents with transformer saturation, the P631 is provided with a
saturation discriminator.

After each zero crossing of the restraining current, the saturation discriminator
monitors the occurrence of the differential current over time. For internal faults,
the differential current appears after a zero crossing together with the restraining
current. In the case of passing currents with transformer saturation, however, a
differential current will not appear until transformer saturation begins.
Accordingly, a locking signal is generated on the basis of level monitoring of the
differential current as compared to the restraining current, and thus the desired
through-stabilization is achieved. Locking is restricted to the measuring system
where an external fault was detected.

There will be no blocking if the differential current exceeds the set threshold
DIFF: Idiff>>> PSx.

DIFF:
[041124]

[041125]
DIFF:

[041126]

*DIFF:
Id,1
303303
*DIFF:
IR,1
303305
*DIFF:
I1d,2
303304
#DIFF:
IR2
303 306
*DIFF:
1d,3
303307
#DIFF:
IR,3

303308

Meas.system 1 trigg.

DIFF:
Meas.system 2 trigg.

Meas.system 3 trigg.

DIFF:
Sat.discr. 1 trigg.
[041115]

DIFF:
Sat.discr. 2 trigg.
[041116]

DIFF:
Sat.discr. 3 trigg.
[041117]

o
Ldﬂw

Sat.discr. trigg.
[019201]

o

62Z9006A

Fig. 3-89: Saturation discriminator

3.22.10 Measured Operating Data of Differential Protection
The differential and restraining currents are displayed as measured operating
data provided that the set thresholds are exceeded.
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b4
DIFF:
Meas. value rel. Id
[011037]
— —
’II:():IIEF: H —L
cl
OEjIEF: T i
303 304 2
0||:(Jj|5|=: T 3
1
DIFF:
Diff. current 1
[005080]
DIFF:
Diff. current 2
[ 006 080 ]
DIFF:
Diff. current 3
[007 080 ]
.4
DIFF:
Meas. value rel. IR
[011038]
— —
’ﬁ{f: T
L cl
’E{I,FZF: H
303 306 2
oprF: Ing @
1
DIFF:
Restrain. current 1
[ 005 081]
DIFF:
Restrain. current 2
[ 006 081]
DIFF:
Restrain. current 3
[007 081]
Q6Z0109A
Fig. 3-90: Measured operating data of differential and restraining currents
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3.23

Definite-Time Overcurrent Protection (Function Groups
DTOC1 and DTOC2)

In the P631, a three-stage definite-time overcurrent protection function (DTOC
protection) is available. The measured values to be monitored by the respective
DTOC functions are selected using a setting parameter.

Phase current values as well as negative-sequence and residual current
measured values are monitored.

The function group DTOC1 will serve as an example to illustrate the operation of
the DTOC protection functions. The same will apply to function group DTOC2.

JAa
1B,a
ICa
IN,a

1ADb
1B,b
iCb
AIN,b

Select. meas. input
[019103]

— —

0

JAy
1By

INy

0:Enda

1:End b

62Z5070A

Fig. 3-91: Selection of measured values for DTOC protection

3.23.1 Enabling or Disabling DTOC Protection
DTOC protection can be enabled or disabled using setting parameters. Moreover,
enabling can be carried out separately for each parameter set.
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b4
DTOC1:
General enable USER
[031135]
— —
0
1 &] Enabied
0: No [035102]
1: Yes
b 4
DT
Enable PSx
[ ]
— —
0
1
0: No
1: Yes
* | Parameter DTOC1:
Enable PSx
set 1 076 050
set2 077 050
set3 078 050
set 4 079 050
Q620118A
Fig. 3-92: Enabling or disabling DTOC protection
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3.23.2 Phase Current Stages
y.l
DTOC1:
DTOC1: & Meas.value I/IN> PSx
Enabled [ * 1
[035102]
DTOC1:
4 MAIN: —_——]
Protection active L i c > [ ]PSX
MAIN:
Dynam. param. active DTOC1:
[ 040 090 ] r c I>dynamic PSx
[ * 1
* — —
1Ay IT DTOC: *
- I> Starting A
1B,y T DTOC: .
- I> Starting B
ICy T DTOC: .
- I> Starting C
bl
DTOCL:
Meas.val. I/IN>> PSx
[ * 1
DTOC1:
C >
[ * 1
0C1:
¢ I>>dynamic  PSx
[ * 1
— —
T DTOC: *
I>> Starting A
rr DTOC: .
I>> Starting B
T DTOC: .
I>> Starting C
pl
DTOCL1:
Meas.val.l/IN>>> PSx
[ * 1
DTOC1:
c I>>> PSx
[ * 1
DTOCL:
c|>>>dynamic  PSx
[ * 1
— —
i) DTOC: *
I>>> Starting A
T DTOC: .
I>>> Starting B
T DTOC: . *
I>>> Starting C
P DTOC1: DTOC1: DTOC1: DTOC1: DTOC1: DTOC1: .
arameter Meas.value I/IN> PSx 1> PSx 1> dynamic PSx Meas.val. I/IN>> PSx 1>> PSx I>> dynamic  P$x
set 1 060 002 076 051 076 151 060 006 076 052 076 152
set 2 060 003 077 051 077 151 060 007 077 052 077 152
set 3 060 004 078 051 078 151 060 008 078 052 078 152
set 4 060 005 079 051 079 151 060 009 079 052 079 152
DTOC1: DTOC1: DTOC1:
Parameter Meas.val.l/IN>>> PSx I>>> PSx I>>> dynamic  PSx
setl 060 010 076 053 076 153
set 2 060 011 077 053 077 153
set 3 060 012 078 053 078 153
set4 060 013 079 053 079 153 64Z8919A

Fig. 3-93: Phase current stages, internal overcurrent startings.

The three phase currents are monitored by the P631 with three-stage functions
to detect when they exceed the set thresholds. One of two different threshold
types can be active. The “dynamic” thresholds are active for the set hold time for
the “dynamic parameters” (see Section 3.13.5, (p. 3-82)) and the “normal”
thresholds are active when no hold time is running.

There is also a separate setting for each overcurrent stage whether the starting
decision shall be based on the fundamental or on the r.m.s. value.
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bl

[
—

DTOC1:
Rush restr.enabl PSx

—

* ]

0

1

0: No
1: Yes

L]

DIFF:
Harm.block 1 trigg.
[041118]

DIFF:
Harm.block 2 trigg.
[041119]

bl
DIFF: B —
Harm.block 3 trigg. > DTOC1 PSx
[041120] [o*
DTOCL:
Block. tI> EXT > ; l_ ‘?riT;?Eié:nal ti>
035120
[ 1 [035114]
¢ DTOC: (& ] Y DTOC1:
I> Starting A P Starting 1>
¢ DTOC: ; [ 035108 ]
I> Starting B P
& DTOC: A
I> Starting C Lo
- vl
DTOC1
DTOC1: c tiI>> PSx
Block. tI>> EXT [ *
[035121]
0 t l— DTOCI:
Trip signal tI>>
[035115]
& DTOC: I‘ A DTOCL:
I>> Starting A Starting I>>
* DTOC; [035109]
|>> Starting B
¢ DTOC:
1>> Starting C
bl
DTOC1
DTOCL: c ti>>> PSx
Block. tI>>> EXT [ *
[035122]
0 t l— DTOCL:
Trip signal tI>>>
[035116]
& DTOC: >1—@ DTOC1:
I>>> Starting A Starting I>>>
& DTOC: [035110]
|>>> Starting B
DTOC:
I>>> Starting C -
=1 DTOC1:
— Starting A
[ 035104 ]
DTOC1:
Starting B
- [035105]
=1 DTOC1:
Starting C
L [035106]
DTOC1: DTOC1: DTOC1: DTOC1:
Parameter Rush restr.enabl PSx tI> PSx tI>> tI>>> PSx
set1 076 063 076 057 076 058 076 059
set 2 077 063 077 057 077 058 077 059
set 3 078 063 078 057 078 058 078 059
set 4 079 063 079 057 079 058 079 059 64Z8920A

Fig. 3-94: Phase current stages, starting signals.

The first stage of the DTOC protection function can optionally be blocked by the
inrush stabilization function of differential protection.

If the current exceeds the set thresholds in one phase, timer stages are started.
Once the time delays have elapsed, a trip signal is issued. The timer stages can
be blocked by appropriately configured binary signal inputs.
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3.23.3

Negative-Sequence Current Stages

DTOCH1:
Gen.starting modePSx
[

A 1: With start. IN/Ineg

DTOC1:
Block. tineg> EXT
[036 141]

DTOC1:
Rush restr.enabl PSx
[ 1

A 1: Yes

DIFF:
Harm.block 1 trigg.
[041118]

DIFF:

Harm.block 2 trigg.
[041119]

DIFF:

Harm.block 3 trigg.
[041120]

+ MAIN:
Protection active

306 001

DTOC1: —
Enabled E— L
[035102] DTOC1:
JAIN: L c Ineg> PSx
Dynam. param. active [ *1
[ 040090 ] 4
DTOC1: DTOC1:
MAIN: % c Ineg> dynamic  PSx L4 tineg> PSx
Phase sequence . [ ]
[010049] Ll pTOC!:
o H Trip signal tineg>
[036 151 ]
1Ay —
t 0 DTOCH:
1By —— negy 1T ' i . tineg> elapsed
ICy — [036 148 ]
DTOC1: DTOC1:
Block. tineg>> EXT « Starting Ineg>
036 142
: : DTOC1: [036 145]
q n c Ineg>> PSx
lkd *
[ 1 «
DTOC1: DTOC1:
0—@— c Ineg>> dynamic PSx tineg>> PSx
Lol Ll DTOCH:
s Trip signal tineg>>
[036 152]
t 0 DTOCH:
H ’ f y tineg>> elapsed
[036 149 ]
DTOCT: DTOCH:
Block. tineg>>> EXT P Starting Ineg>>
[036 143 ] [036 146 ]
DT
c c Ineg>>> PS:
*— q *
[ ] P
DTOC1:
n c c tineg>>> PSx
;. [ * 1 [ -1 _?Toc_« "
rip signal tineg>>>
1 [ —1 L n 1036 153]
t 0 DTOCT:
D’ ! | tineg>>> elapsed
[ 036 150]
DTOC1:
Starting Ineg>>>
[036 147]
DTOC1:
>1 Starting Ineg
[036 144 ]
* Parameter DTOC1: DTOC1: . DTOC1: DTOC1: . DTOCH1:
Ineg> PSx Ineg> dynamic  PSx Ineg>> PSx Ineg>> dynamic PSx Rush restr.enabl PSx
set1 076 197 076 200 076 198 076 201 076 063
set2 077 197 077 200 077 198 077 201 077 063
set3 078 197 078 200 078 198 078 201 078 063
set4 079 197 079 200 079 198 079 201 079 063
* Parameter DTOC1: DTOC1: DTOC1: DTOC1: DTOC1: DTOC1:
Ineg>>> PSx Ineg>>> dynamic PSx tineg> PSx tineg>> PSx tineg>>> PSx Gen.starting modePSx
set 1 076 199 076 202 076 203 076 204 076 205 076 066
set2 077 199 077 202 077 203 077 204 077 205 077 066
set3 078 199 078 202 078 203 078 204 078 205 078 066
set4 079 199 079 202 079 203 079 204 079 205 079 066

6425074C

Fig. 3-95: Negative-sequence current stages
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3 Operation P631

The P631 calculates the negative-sequence current from the three phase current
values according to this equation. This is based on the setting at MAIN: Phase
sequence.

Phase sequence A-B-C:

1
—Ineg=§' |(-|A+§2—IB+a—IC)|

Phase sequence A-C-B:

1
_Ineg=§' |(-|A+a—IB+§2—IC)|

a=el120°

gz — o J240°

The negative-sequence current is monitored by the P631 with three-stage
functions to detect when it exceeds the set thresholds. One of two different
threshold types can be active. The “dynamic” thresholds are active for the set
hold time for the “dynamic parameters” (see Section 3.13.5, (p. 3-82)) and the
“normal” thresholds are active when no hold time is running. If the current
exceeds the set thresholds in one phase, timer stages are started. Once the time
delays have elapsed, a trip signal is issued. The timer stages can be blocked by
appropriately configured binary signal inputs.

The first stage of the negative-sequence current protection function can
optionally be blocked by the inrush stabilization function of differential
protection.

3.23.4 Residual Current Stages

The residual current is monitored by the P631 with three-stage functions to
detect when it exceeds the set thresholds. One of two different threshold types
can be active. The “dynamic” thresholds are active for the set hold time for the
“dynamic parameters” (see Section 3.13.5, (p. 3-82)) and the “normal”
thresholds are active when no hold time is running.

If the residual current exceeds the set thresholds, timer stages are started. Once
the time delays have elapsed, a signal is issued. If the operating mode of the
general starting decision is set to With start. IN/Ineg, a trip signal is issued as
well.

There is also a separate setting for each residual current stage whether the
starting decision shall be based on the fundamental or on the r.m.s. value.

The timer stages can be blocked by appropriately configured binary signal
inputs. In addition these timer stages can also be automatically blocked by
single-pole or multipole starting (depending on the setting).
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3 Operation

. DTOC1: DTOC1:
Block?;lr—ls).(s:tl.'lN PSx Parameter Block tim.st. IN PSx Gen.starting modePSx
=1 set 1 076 067 076 066
set 2 077 067 077 066
0 set 3 078 067 078 066
1 set 4 079 067 079 066
2
0: Without
1: For single-ph. start & |=1—
2: For multi-ph. start.
DTOC1: =1
Starting A 1
[ 035104 ] &
DTOC1:
Starting B
[0351051]
DTOC1:
Starting C —
[ 035 106 ] =2
DTOC1: L
Gen.starting modePSx
[ *
2 1: With start. IN/Ineg
2
DTOC1: )
Block. tIN> EXT DTOC1 q TDringiéhal N>
[ 0351231 *—-1 c tIN> PSx
DTOC1: [ Meas. value I/IN> PSx [ ] [ 035126]
Enabled & ]
[035102] o t |> DTOCL:
MAIN: —_— DTOCl PSx tIN> elapsed
Protection active < R [ 035117 ]
MAIN:
Dynam. param. active DTOC1:
[ 040 090 ] P c IN> dynamlc PSx
1
[ =
IN,y rT l 4 DTOC1:
B | Starting IN>
[035111]
Pal
pTOC1 L DTOCL:
P -1 ¢ tIN>> PSx Trip signal tIN>>
DTOC1: [ 1 [035130]
Block. tIN>> EXT
[035124]
Meas. vaI I/IN>> PSx 0 t |> DTOC1:
] e ——— tIN>> elapsed
[035118]
DTOCl
< PSx
]
@
< cIN>> dynamlc PSx
]
[ &
DTOC1:
| Starting IN>>
J [035112]
2
DTOC1:
DTOC1: in Si
-1 ¢ tIN>>> PSx Trip signal tIN>>>
DTOC1: [ ] [035131]
Block. tIN>>> EXT
[035125] V.
DTOCL: —' 0 t DTOCL:
Meas.val.l/IN>>> PSx tIN>>> elapsed
[ * 1 [035119]
N DTOC1: Ps
< c >>> X
[o* 1 [1] DTOC1:
[ & —_— Starting N
DTOC1: [ 035107 ]
cIN>>> dynamic PSx
o
[ * 1 <
N
DTOC1: 3
| Starting IN>>> <Nr
T | [035113] ©
DTOC1: DTOC1: DTOC1: DTOC1: DTOC1: DTOC1:
Parameter IN>>> PSx IN>>> dynamic PSx tIN> PSx Meas.value I/IN> PSx IN> IN> dynamic PSx
set 1 076 056 076 156 076 060 060 002 076 054 076 154
set 2 077 056 077 156 077 060 060 003 077 054 077 154
set 3 078 056 078 156 078 060 060 004 078 054 078 154
set 4 079 056 079 156 079 060 060 005 079 054 079 154
DTOC1: DTOC1: DTOC1: DTOC1: DTOC1: DTOC1:
Parameter tIN>> PSx Meas.val. I/IN>> PSx IN>> PSx IN>> dynamic  PSx tIN>>> PSx Meas.val.l/IN>>> PSx
set1 076 061 060 006 076 055 076 155 076 062 060 010
set 2 077 061 060 007 077 055 077 155 077 062 060 011
set 3 078 061 060 008 078 055 078 155 078 062 060 012
set 4 079 061 060 009 079 055 079 155 079 062 060 013

Fig. 3-96: Residual current stages.
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P631

3.23.5

General Starting

If the current exceeds one of the set thresholds of the phase current stages, a
general starting decision is issued. The user can select whether the starting of
the negative-sequence and residual current stages should be taken into account
in the general starting decision. The general starting triggers a timer stage. A

signal is issued when the time delay of this stage has elapsed.

DTOC1:
Starting Ineg>
[036 145]
DTOC1:
Starting Ineg>>
[036 146 ]

DTOC1:
Starting Ineg>>>

[036 147]
DTOC1:

Starting N
[035107]
DTOCH1:

Starting 1>
[035108]

DTOC1:
Starting [>>

[035109]
DTOC1:
Starting 1>>>
[035110]

A

DTOC1:
Gen.starting modePSx

— —

0

1

0: W/o start. IN/Ineg

1: With start. IN/Ineg

q

[ =]

Parameter DTOC1: DTOC1:
Gen.starting modePSx tGS PSx

set 1 076 066 076 065

set2 077 066 077 065

set 3 078 066 078 065

set4 079 066 079 065

DTOC1:
tGS elapsed

[035129]

DTOC1:
General starting
[035128]

64Z5025A

Fig. 3-97: General starting

3.23.6 Counters of the DTOC Protection Function
The number of general starts is counted. The counter can be reset individually.
(Dsl:ge(gl: starting B Rg%%:\:eral start.
[035128] [009 150]
MAIN: R
General reset USER

[003 002]
A1: execute

Q6Z0134A

Fig. 3-98: Counters of the DTOC protection function
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3 Operation

3.24

Inverse-time Overcurrent Protection (Function Groups

IDMT1 and IDMT2)

The P631 features an inverse-time overcurrent protection function (IDMT
protection). The measured variables to be monitored by the respective IDMT

function are selected by a setting parameter.

Phase current values as well as negative-sequence and residual current
measured values are monitored.

The function group IDMTL1 will serve as an example to illustrate the operation of
the IDMT protection functions. The same will apply to function group IDMT2.

1Aa
B,a
ICa
IN,a

1Ab
1Bb
iC,b
AN,b

1

IDMT1:
Select. meas. input
[019106]

—

0

1Ay

1By

ICy

jN,y

0:End a

1:End b

6275027A

Fig. 3-99: Selection of measured variables for IDMT protection

3.24.1 Enabling or Disabling IDMT Protection
IDMT protection can be enabled or disabled via setting parameters. Moreover,
enabling can be carried out separately for each parameter subset.
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P631

b4
IDMT1:
General enable USER
[031141]
— —
0
1 &1 Enabied
0: No J [038 125]
1: Yes
b 4
IDMT1:
Enable PSx
[l
— —
0
1
0: No
1:Yes
* | Parameter IDMT1:
Enable PSx
set 1 081 050
set 2 082 050
set3 083 050
set4 084 050
Q620128A
Fig. 3-100: Enabling or disabling IDMT protection
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P631 3 Operation

3.24.2 Time-Dependent Characteristics

The measuring systems for phase currents, residual current and negative-
sequence current operate independently of each other and can be set

separately. The user can select from a large number of characteristics (see table
below). The measured variable is the maximum phase current, the negative-
sequence current, or the residual current, depending on the measuring system.
The tripping characteristics available for selection are shown in the following
figures (Fig. 3-101, (p. 3-139) to Fig. 3-104, (p. 3-141)).

Tripping
Characteristic

Characteristic
settable factor:
k = 0.05 ... 10.00

Formula for the
Tripping
Characteristic

Constants

Formula for the
Reset
Characteristic

0 Definite Time t =k
Per IEC 255-3 t =k —
(7)1
ref
1 Standard Inverse 0.14 0.02
2 Very Inverse 13.50 1.00
3 Extremely Inverse 80.00 2.00
4 Long Time Inverse 120.00 1.00
a kR
Per IEEE C37.112 t =k (— +c) t, = 7
() -1 1- ()2
I I
ref ref
Moderately Inverse 0.0515 0.0200 0.1140 4.85
Very Inverse 19.6100 2.0000 0.4910 21.60
Extremely Inverse 28.2000 2.0000 0.1217 29.10
Per ANS| t =k (—— ) = —"7
(7 b1 1-(772)
ref ref
8 Normally Inverse 8.9341 2.0938 0.17966 9.00
Short Time Inverse 0.2663 1.2969 0.03393 0.50
10 Long Time Inverse 5.6143 1.0000 2.18592 15.75
11 RI-Type Inverse t =k- 10'236
0.339- —
(72
ref
12 RXIDG-Type Inverse ¢ =#k-(5.8-1.35- In%f)
re

Once a ratio I/l greater than 20 is reached, the tripping time is bounded on the
lower end.
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3 Operation P631

IDMT Tripping Characteristics per IEC 255-3
Characteristic 1: IEC 255-3, Standard Inverse Characteristic 2: IEC 255-3, Very Inverse
1000 1000 I
{ \
\ \
100 100 v
{ ~ \
\ k=10 ]
10 £ 10 4 N E——
k=10
tis \ k=1 tis \ \\
1L 1 AN ——
N k=1
— T~~~
k=0.1 — ==
0.1 k=0.05 0.1 T
k=0.1
k=0.05
0.01 — — — — — 0.01 — — — — —
012345678 9101112131415161718192021 012345678 9101112131415161718192021
lref llref
Characteristic 3: IEC 255-3, Extremely Inverse Characteristic 4: IEC 255-3, Long Time Inverse
1000 = 1000 &
\ \
T~~~
N —~—l
100 & 100 =
\ k=10
N \ ~
10 \ \ 10 \‘\ —
\: k=1
tis \ N — tis ~
\ k=10
1 1 ~ —
N\ — — k=0.1
I — — k=0.05
k=1
014 \\\ 01+
T~ T —
T k=0.1
0.01 — — — — = k=0.05 0.01 — — — — —
012345678 9101112131415161718192021 012345678 9101112131415161718192021
lref llref

Fig. 3-101: Tripping characteristics as per IEC 255-3.
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P631

3 Operation
IDMT Tripping Characteristics per IEEE C37.112
Characteristic 5: IEEE C37.112, Moderately Inverse Characteristic 6: IEEE C37.112, Very Inverse
1000 1000
I
\
100 \\ 100 \
~ IHAN
10 4\ [ — k=10 10 + \ ~
N k=10
tis ™ tis
1+ — k=1 1 ~
k=1
0.1 — K=0.1 0.1 T~
k=0.05 k=0.1
k=0.05
0.01 — e — — — 0.01 — — — — —
012345678 91011121314151617 18192021 012345678 9101112131415161718192021
lref Illref
Characteristic 7: IEEE C37.112, Extremely Inverse
1000 =
\
100 +
AN
\
10
\\
tis § — k=10
1
\ N
AN
T | k=t
0.1+ N
T —
~N— 1 T k=0.1
0.01 — — — =i —+— k=0.05
012345678 91011121314151617 18192021
lref
Fig. 3-102: Tripping characteristics as per IEEE C37.112.
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3 Operation P631

IDMT Tripping Characteristics per ANSI
Characteristic 8: ANSI, Normally Inverse Characteristic 9: ANSI, Short Time Inverse
1000 & 1000
1 \ 100
100 \
10 \\ 10 +44
tis k=10 tis \
1 | N\ 1+ \
I} \ k=10
\ = k=1 NC
0.1 ¢ \\ 0.1 S=
\\ k=1
— k=0.1 N
0.01 — ———— — b k=0.05 0.01 ™~ —+ o o o
01234567 8 9101112131415161718 192021 012345678 9101112131415161718192021 k=0.1
k=0.05
/ref ref
Characteristic 10: ANSI, Long Time Inverse
1000 &
100 - \
\ ] k=10
10 \
tis ] k=1
1 \
I\
N
i k=0.1
01 L k=0.05
0.01 ot —t —t —t ot
012345678 9101112131415161718192021
iref
Fig. 3-103: Tripping characteristics as per ANSI.
IDMT Tripping Characteristics, RI-Type Inverse and RXIDG-Type Inverse
Characteristic 11: RI-Type Inverse Characteristic 12: RXIDG-Type Inverse
1000 & 1000 =
100 + 100 +
N ~
k=10 p——
k=10
10 10
tis k=1 tis ] o
11K 1
k=0.1
k=0.05 O k=0.1
0.1+ 0.1 + k=0.05
0.01 —t —t —t —t —t 0.01 —t —t —t —t —t
012345678 9101112131415161718192021 012345678 9101112131415161718192021
ref ref

Fig. 3-104: RI-type inverse and RXIDG-type inverse tripping characteristics.
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3 Operation

3.24.3

Phase Current Stage

DIFF:

Harm.block 1 trigg.
[041118]

DIFF:
Harm.block 2 trigg.
[041119]

DIFF:
Harm.block 3 trigg.

[041120]

IDMT1:
Enabled

[038125]
OMAIN:

Protection active
06 001

MAIN:
Dynam. param. active
[040090]

Ay

Cy

IDMT1:
Block. tiref,P> EXT
[038114]

IDMT1:
Rush restr.enabl PSx

[
[

0

1.05 Iref L

P —
IDMT1: Lie
Meas.value I/IN PSx
[ * 1
& 121]
— 1T |
*<y
- 1T |
&
— 1T L]
B -~ S~
il etting
- IDMT1:
—~ isti IDMT1:
- Charac[ten.stlc] P PSx Characteristic P PSx
- IDMT1: 0: Definite Time
~t Factor kt,P  PSx
[ "] 1: IEC Standard Inverse
—_— 2: IEC Very Inverse
~IDMT1:
Min. trip t. P~ PSx 3: IEC Extr. Inverse
[ 1
Setting - 4: |IEC Long Time Inv.
IDMT1: IDMT1:
Release P PSx Hold time P~ PSx 5: IEEE Moderately Inv.
[ 6: IEEE Very Inverse
1: Without del: .
fthout detay R IDMT1: 7: |IEEE Extremely Inv.
elease P PSx
2: Delayed as per char.
[ "] 8: ANSI Normally Inv.
9: ANSI Short Time Inv.
¢ 10: ANSI Long Time Inv.
c 11: RI-Type Inverse
@ 12: RXIDG-Type Inverse
_IP,max/Iref,P
Parameter IDMT1: IDMT1: IDMT1: IDMT1: IDMT1:
Rush restr.enabl PSx Iref,P PSx Iref,P dynamic PSx Characteristic P PSx Meas.value I/IN PSx
set 1 081 060 081051 081 052 081053 013 192
set 2 082 060 082 051 082 052 082 053 013 193
set3 083 060 083 051 083 052 083 053 013 194
set4 084 060 084 051 084 052 084 053 013 195
Parameter IDMT1: IDMT1: IDMT1: IDMT1:
Factor kt,P  PSx Min. tript. P PSx Hold time P PSx Release P PSx
set 1 081 054 081057 081 055 081 056
set 2 082 054 082 057 082 055 082 056
set3 083 054 083 057 083 055 083 056
set4 084 054 084 057 084 055 084 056

IDMT1:
Starting Iref,A>
[038 117]
IDMT1:
Starting Iref,B>
[038 118]
IDMT1:
Starting Iref,C>
[038 119]
IDMT1:
Starting Iref,P>
[038110]

IDMT1:

tiref,P> elapsed
[038111]

IDMT1:

Hold time P running
[038112]

IDMT1:
Memory P clear

[038113]

64Z8975A

Fig. 3-105: Phase current stage.

The three phase currents are monitored by the P631 to detect when they exceed
the set thresholds. Alternatively, two different thresholds can be active. The
“dynamic” threshold is active for the set hold time of the “dynamic parameters”
(see Section 3.13.5, (p. 3-82)); the “normal” threshold is active when no hold
time is running.
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3 Operation

P631

3.24.4

It is also possible to select whether the starting decision shall be based on the
fundamental or on the r.m.s. value.

The IDMT protection function will be triggered when the 1.05-fold of the set
reference current value is exceeded in one phase. The P631 will then determine
the maximum current flowing in the three phases and this value is used for
further processing.

Depending on the characteristic selected and the current magnitude, the P631
will determine the tripping time. Furthermore, a minimum tripping time can be
set; the tripping time will not fall below this minimum independently of the
magnitude of the current.

The IDMT protection function can optionally be blocked by the inrush stabilization
function of differential protection.

Negative-Sequence Current Stage

The P631 calculates the negative-sequence current from the three phase current
values according to this equation. This is based on the setting at MAIN: Phase
sequence.

Phase sequence A-B-C:

1
_Ineg=§' |(—|A+g2—IB+a—IC)|

Phase sequence A-C-B:

1
—Ineg=§' |(-|A+a—IB+§2—IC)|

a=el120

a2 = @ J240°

The negative-sequence current is monitored by the P631 to detect when it
exceeds the set thresholds. Alternatively, two different thresholds can be active.
The “dynamic” thresholds are active for the set hold time for the “dynamic
parameters” (see Section 3.13.5, (p. 3-82)) and the “normal” thresholds are
active when no hold time is running. The IDMT protection will trigger when the
1.05-fold of the set reference current value is exceeded. Dependent on the
characteristic selected and the negative-sequence current magnitude the P631
will determine the tripping time. Furthermore, a minimum tripping time can be
set; the tripping time will not fall below this minimum independent of the
magnitude of the current.

The negative-sequence current stage of the IDMT protection function can
optionally be blocked by the inrush stabilization function of differential
protection.
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3 Operation

DIFF:

Harm.block 1 trigg.
[041118]

DIFF:

Harm.block 2 trigg.
[041119]

DIFF:
Harm.block 3 trigg.
[041120]

IDMT1:
Enabled
[038125]

*

MAIN:
Protection active
306 001
AIN:
Dynam. param. active
[040090]

AMAIN:
Phase sequence
[010049]

JAy

By

ACy

IDMT1:
Block.tiref,neg> EXT

[038178]

IDMT1:
Gen.starting modePSx

[
A1: With start. IN/Ineg

21 7
IDMT1:
Rush restr.enabl PSx
0
&
1
0: No
1: Yes
&
A
IDMT1:
Iref,neg PSx
q
IDMT1:
Iref,neg dynamic PSx
c .
4] )
o}
1.05 Iref
IDMT1:
jﬂ Starting Iref,neg>
[038173]
LT
| . —
Ineg —e IDMT1: Setting
y IDMT1:
CharacEer.kne]g. Psx Character. neg. PSx
- IDMT1: 1: IEC Standard Inverse
Il Factor kt,neg PSx
‘A [ * 1] 2: |[EC Very Inverse
- IDMT1: 3: IEC Extr. Inverse
Min. trip t. neg PSx
Setting [ * ] 4: |IEC Long Time Inv.
B oo
elease neg x \DMTH: 5: IEEE Moderately Inv.
Hold time neg  PSx
1: Without delay [ "] 6: IEEE Very Inverse
2: Delayed as per char. IDMT1: 7: IEEE Extremely Inv.
Release neg  PSx
[ * ] 8: ANSI Normally Inv.
9: ANSI Short Time Inv.
c 10: ANSI Long Time Inv.
—C F — 11: RI-Type Inverse
— 12: RXIDG-Type Inverse
IDMT1:
tiref,neg> elapsed
[038174]
_neg/Iref,neg IDMT1:
Hold time neg runn.
[038175]
IDMT1:
Memory 'neg' clear
[038176]
& IDMT1:
Trip sig. tiref,neg>
[038177]
* P: t IDMT1: IDMT1: IDMT1: IDMT1:
arameter Rush restr.enabl PSx Iref.neé Iref.neé dynamic PSx Character. neg. PSx
set1 081 060 081111 081112 081113
set2 082 060 082 111 082 112 082 113
set3 083 060 083 111 083 112 083 113
set4 084 060 084 111 084 112 084 113
* | parameter IDMT1: IDMT1: IDMT1: IDMT1: IDMT1:
Factor kt,neg PSx Min. trip t. neg PSx Hold time neg  PSx Release neg  PSx Gen.starting modePSx
set1 081114 081117 081115 081116 081059
set2 082 114 082 117 082 115 082 116 082 059
set3 083 114 083 117 083 115 083 116 083 059
set4 084 114 084 117 084 115 084 116 084 059

6425076C

Fig. 3-106: Negative-sequence current stage
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3 Operation P631
-
3.24.5 Residual Current Stage
IDMT1: [=1]
Starting Iref, A> -
[038117]
IDMT1:
Starting Iref,B>
[038 118]
IDMT1: .
Starting Iref,C> —
22
[038119] L= «
IDMT1:
- Block tim.st. IN PSx
[ 1
0
& 21
1
&
2
0: Without
1: For single-ph. start
2: For multi-ph. start.
IDMT1: o}
Enabled &
[038125]
*MAIN: , | «
Protection active IDMT1:
305,001 p c Iref,N PSx
MAIN: .H [
Dynam. param. active
[040090] IDMT1:
c Iref,N dynamic  PSx
4] o
¢
1.05 Iref
r [INJ/Iref,G |
- T IDMT1:
Starting Iref,N>
2 - [038120]
IDMT1: —~t
Meas.value I/IN PSx 7 -
[ * 1 Setting
IDMT1: IDMT1:
Characteristic N PSx Characteristic N PSx
Ny ﬁ }7 L*
IDMT1: 0: Definite Time
FactorktN PSx 1: |EC Standard Inverse
% 2: |[EC Very Inverse
IDMT1:
Min. tript. N PSx 3: IEC Extr. Inverse
-1 4: IEC Long Time Inv.
Setting IDMT1:
IRDe’\IAe.I;Lé N PpSx Hold ime N~ PSx 5: [EEE Moderately Inv.
[~ 6: IEEE Very Inverse
1: Without delay IDMT1: 7: |EEE Extremely Inv.
. Release N PSx
2: Delayed as per char. e 8: ANSI Normally Inv.
9: ANSI Short Time Inv.
d ¢ 10: ANSI Long Time Inv.
IDMT1:
Block. tiref,N> EXT 11: RI-Type Inverse
038 124
[ ! @ 12: RXIDG-Type Inverse
IDMT1:
tiref,N> elapsed
[038121]
IDMT1:
Hold time N running
[038 122]
IDMT1:
IDMT1: Memory N clear
Gel:.stamng modePSx 1038 123]
[ IDMT1:
A1: With start. IN/Ineg Trip signal tiref,N>
[038 126 ]
Parameter IDMT1: IDMT1: IDMT1: IDMT1: IDMT1:
Block tim.st. IN PSx Iref,N PSx Iref,N dynamic PSx Characteristic N PSx Meas.value I/IN PSx
set 1 081 068 081 061 081 062 081 063 013 192
set2 082 068 082 061 082 062 082 063 013 193
set3 083 068 083 061 083 062 083 063 013194
set4 084 068 084 061 084 062 084 063 013 195
Parameter IDMT1: IDMT1: IDMT1: IDMT1: IDMT1:
Factor kt, N PSx Min. tript. N PSx Hold time N PSx Release N PSx Gen.starting modePSx
set1 081 064 081067 081 065 081 066 081 059
set2 082 064 082 067 082 065 082 066 082 059
set3 083 064 083 067 083 065 083 066 083 059
set4 084 064 084 067 084 065 084 066 084 059 64Z8977A

Fig. 3-107: Residual current stage.

The residual current is monitored by the P631 to detect when it exceeds the set
thresholds. Alternatively, two different thresholds can be active. The “dynamic”
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threshold is active for the set hold time for the “dynamic parameters” (see
Section 3.13.5, (p. 3-82)) and the “normal” threshold is active when no hold time
is running.

It is also possible to select whether the starting decision shall be based on the
fundamental or on the r.m.s. value.

The IDMT protection will trigger when the 1.05-fold of the set reference current
value is exceeded by the residual current. Dependent on the characteristic
selected and the residual current magnitude the P631 will determine the tripping
time. Moreover the tripping time will under no circumstances fall below a
settable minimum time threshold irrespective of the residual current flow
magnitude.

The inverse-time stage can be blocked by an appropriately configured binary
signal input. In addition the inverse-time stage can also be automatically blocked
by singlepole or multi-pole starting (depending on the setting).

Hold Time

The setting of the hold time defines the time period during which the IDMT
protection starting time is stored after the starting has dropped out. Should
starting recur during the hold time period then the time of the renewed starting
will be added to the time period stored. When the starting times sum reach the
tripping time value determined by the P631 then the corresponding signal will be
issued. Should starting not recur during the hold time period then, depending on
the setting, the memory storing the accumulated starting times value will either
be cleared without delay or according to the characteristic set. In Fig. 3-108,

(p. 3-147), the effect of the hold time is shown by the example of a phase
current stage.
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IDMT1:
Starting Iref,P>
[038110]

IDMT1:
Hold time P running
[038 112]

Determ. trip time

600 ms
400 ms
200 ms

IDMT1:

tiref,P> elapsed

[038111]

IDMT1:

Starting Iref,P>

[038110]

IDMT1:

Hold time P running

[038112]

Determ. trip time
600 ms
400 ms
200 ms

IDMT1:
tiref,P> elapsed
[038111]

A 7
********* o e

Per characteristic

Non-delayed

Case B
% AV

‘ —
b 200ms = - 450ms ———

\
4
Mol

Non-delayed

Per characteristic

NE

O]
Parameter IDMT1:
Hold time P PSx
set 1 081 055
set 2 082 055
set3 083 055
set4 084 055

Q6Z0131A

Fig. 3-108: The effect of the hold time illustrated for the phase current stage as an example

3.24.7

Case A: The determined tripping time is not reached.
Case B: The determined tripping time is reached.

General Starting

A general starting is triggered if the current in one phase exceeds the 1.05-fold
of the set reference current value. It can be selected whether the starting of the
negativesequence and residual current stages should be taken into account in
the general starting decision. The general starting triggers a timer stage. A signal
is issued when the time period of this stage has elapsed.
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b A

IDMT1:
Gen.starting modePSx
[ 1

1 [ P
0
IDMT1:
1 1GS P
[ 1
0: W/o start. IN/Ineg ] —
1: With start. IN/Ineg 0 t .
[ } Il 1 T IDMT1:
& 21 f ! tGS elapsed
[038 116]
IDMT1: 571
Starting Iref,neg> 21
[038173] IDMT1:
General starting
IDMT1: | [038 115]
Starting Iref,N>
[038 120]
IDMT1:
Starting Iref,P>
[038110]
* | Parameter IDMT1: IDMT1:
Gen.starting modePSx tGS PSx
set 1 081 059 081058
set2 082 059 082 058
set3 083 059 083 058
set4 084 059 084 058

64Z5032A

Fig. 3-109: General starting

3.24.8 Counters of the IDMT Protection Function

The number of general starts is counted. The counter can be reset individually.

IDMT1: + IDMTA:
General starting No. general start.
[038115] [009 151]
MAIN: R
General reset USER
[ 003 002]

A1: execute

Q6Z0133A

Fig. 3-110: Counters of the IDMT protection function
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3.25

Thermal Overload Protection (Function Group THRM1)

The thermal overload protection function has been designed for overload
protection of transformers. The measured values to be monitored are selected
using a setting parameter.

J1Aa
1Ba
ICa

J1Ab
1Bb
1Cb

THRM1:
Select. meas. input
comP [019109]

— —

0

1P,max,a

COMP

IP,max,b

0,1 1P,max,y

0:End a

1:End b

6275079A

Fig. 3-111: Selection of measured values for thermal overload protection

3.25.1

Enabling or Disabling Thermal Overload Protection

Thermal overload protection may be enabled or disabled using setting
parameters. Moreover, enabling can be carried out separately for each
parameter subset.

«

THRM1:
General enable USER
[031144]

THRM1:
Enabled

1 (&
0:No J [039129]

THRM1:
Enable PSx

0
1
0: No
1: Yes
Parameter THRM1:
Enable PSx
set1 081070
set 2 082 070
set3 083 070
set4 084 070

64Z5017A

Fig. 3-112: Enabling or disabling thermal overload protection
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3.25.2 Readiness of Thermal Overload Protection
Thermal overload protection will issue the THRM1: Not ready signal if one of
the following conditions applies:
® Thermal overload protection is disabled.

@ Thermal overload protection is blocked because of a fault in the coolant
temperature (ambient) acquisition.

@ Thermal overload protection is blocked because of an incorrect setting.

@ The thermal replica is blocked via an appropriately configured binary signal
input.

THRM1:
Enabled

[039129]
THRM1:
Replica block EXT

[039150]
THRM1:
Setting error,block.

[039126]

|

THRM1:
Not ready

[039 154 ]

v

* THRM1:
Block. by CTA error
305 221

64Z5190A

Fig. 3-113: THRM1: Not ready

3.25.3 Selection of Current
p.J
— comp THRML: THRML:
Select current  PSx Parameter Select current PS
Imax ] [ * 1 P
tl 013 184
— THRML: >
s Select. meas. input set 2 013 185
olha : ] 0 [019109] set 3 013 186
- 1 set 4 013 187
4 1Ba
+ |
¢1Ca — ] 2
¢ IN.a
— COMP 0...2H 0
JImax
& IAb e
*1B.b !
+ |
e ICh — o 2
& INDb
0...2 1
0: Max. phase current
1: IN calculated
2: IN measured 0 1 _| AR MV |_ THRML:
_ ] :
62Z8945A

Fig. 3-114: Selection of measured values for thermal overload protection.

The measured values to be monitored by the respective thermal overload
protection functions are selected using several independent setting parameters:
THRM1: Select. meas. input selects a particular transformer end.

Then the setting THRM1: Select current PSx specifies whether the maximum
RMS phase current (of the selected transformer end) shall be used, or the
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3.25.4

residual current calculated from the three phase currents (of the selected
transformer end), or the residual current directly measured at the respective
current transformer.

Tripping Characteristics

The selected current (THRM1: |, see Section 3.25.3, (p. 3-150)) of the selected
transformer end is used to track a first-order thermal replica according to
IEC 255-8. The following parameters will govern the tripping parameters:

@ The set thermal time constant (1) of the protected object
THRM1: Tim.const.1,>Ibl PSx

The tripping threshold A8, set at THRM1: Rel. O/T trip PSx
The accumulated thermal load A8
The updated measured coolant temperature O for the protected object

The maximum permissible coolant temperature O, nax Set at
THRM1: Max.perm.cool.tmpPSx

The maximum permissible object temperature O, set at
THRM1: Max.perm.obj.tmp.PSx

o If the value of the selected current (THRM1: I) is greater than 10-l,.f then
only the fixed maximum value 10l is used for calculating the tripping
time.

The object temperature is calculated from the selected current (THRM1: 1) and
can be displayed at THRM1: Object temperat.,TH1. The coolant temperature
is either measured via the PT 100 input or via a 20 mA input, or a default
temperature value is used instead. This choice is governed by the setting at
THRM1: Select CTA PSx. The coolant temperature is displayed at

THRM1: Coolant temp. TH1. The difference between the settings for the
maximum permissible temperatures of the protected object and the coolant can
be displayed at THRM1: O/T f.lref persist 1.

The tripping characteristics are then defined by the equation:

| \2
t=1-In ref 0 )
( / )2—A8- _<1_ c ~ Yc,max
Iref trip emax - e(:,max

The setting for the operating mode selects an “absolute” or “relative” replica. If
the setting is for “Absolute replica”, the P631 will operate with a fixed trip
threshold A of 100 %.
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D5Z50BEB_EN

Fig. 3-115: Tripping characteristic of the thermal overload protection.

Tripping characteristics apply to A9y = 0 % and identical settings for the
maximum permissible coolant and the updated measurement of the object
temperature.

3.25.5 Coolant Temperature Acquisition

To permit acquisition of the coolant temperature, an analogue I/O module Y must
be fitted to the P631. If this module is not present then the setting at
THRM1: Default CTA PSx is used in the calculation of the tripping time.

pThe setting at THRM1: BIl. f. CTA fault PSx defines whether the thermal
overload protection function will be blocked in the event of a fault in the coolant
temperature acquisition.
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MEASI:

PT100 faulty

[ 040 190]

MEASI:

Overload 20mA input
[ 040 191]

MEASI:
Open circ. 20mA inp.

[ 040 192]
THRM1:

CTA error EXT
[039 152]

«

THRM1:
Select CTA PSx
[

0

1

[ ]

0: Default temp. value

1: From PT100

2: From 20 mA input

]

[ ™

<

THRM1:
BI. f. CTA fault PSx

THRM1:
With CTA
305222

THRM1:
CTA error

[039127]
SFEMON:

CTA error THRM1
[098 036 ]

- —
0 & grésyly CTA error
: 1
0: No
1: Yes
Parameter THRM1: THRM1:
Select CTA PSx BI. f. CTA fault PSx
set 1 081072 081073
set2 082 072 082 073
set3 083 072 083 073
set4 084 072 084 073
64Z5019A
Fig. 3-116: Monitoring the coolant temperature acquisition (ambient temperature input)
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Warning Signal

O;FHRMI:
305 220
*MAIN:
Protection active & ¢
306 001
THRM1:
Enabled ‘
[039129] THRM1:
| H Starting k*lref>
THRM1: P
Replica block EXT p [039151]
[039150]
¢THRM1: c
Block. by CTA error P
305221
THRM1: . THRM1:
Iref PSx < 0.1-Iref c Tim.const.1,>Ibl PSx
[ * 1 [ * 1
s fTHRglLl:RC ps | . THRM1:
tart.fact.OL | X ‘ T ¢ Tim.const.2,<Ibl PSx
[ * 1 [ *1
THRM1:
Max.perm.obj.tmp.PSx
kP-Iref — [ * 1
THRM1:
4THRM1: PO Max.perm.cool.tmpPSx
With CTA [o*
305222
THRM1:
b4 ¢  Default CTA" PSx
THRM1: [ * 1]
Operating mode
THRM1:
[039121] Rel. O/T warning PSx
[ * 1
THRM1:
c Rel. O/T trip  PSx
. [*1
1: Absolute replica THRM1:
Hyst THRMtlg PS Within pre-trip time
2: Relative replica ysteresis trip FSx [039153]
[ * 1 SFMON:
Setting error THRM1
THRM1:
Warning pre-trip PSx %33?4?38 ]
L ¢ [+ Setting error,block.
[039126]
“ F—I: THRM1:
<I) Warning
[039124]
I/iref THRM1:
Trip signal
[039123]
MAIN:
Gen. trip command 1
o} [036 071 ]
— St replica, THI
atus replica,
R [ 004 150 ]
THRM1:
Coolant temperature Object temperat., TH1
[ 0041511
THRM1:
EHRwl: " Coolant temp. TH1
eset replica
(039 125) T
Pre-trip t. left, TH1
[ 004 153 ]
THRM1:
Temp. offset repl. 1
[004170]
THRM1:
Stat. repl., p.u.TH1
[ 004 204 ]
THRM1:
Object temp. p.u. 1
[ 004 205 ]
THRM1:
Coolant temp. p.u. 1
* | parameter THRM1: THRML: THRM1: THRM1: THRM1: ) [ 004 206 ]
Iref PSx Start.fact.OL_RC PSx Tim.const.1,>1bl PSx Tim.const.2,<lbl PSx Max.perm.obj.tmp.PSx
setl 081 074 081 075 081 082 081 083 081 077
set 2 082 074 082 075 082 082 082 083 082 077
set 3 083 074 083 075 083 082 083 083 083 077
set 4 084 074 084 075 084 082 084 083 084 077
Parameter THRM1: THRM1: THRM1: THRM1: THRM1: HRM1:
Max.perm.cool.tmpPSx | Default CTA PSx Rel. O/T warning PSx Rel. O/T trip  PSx Hysteresis trip PSx Warning pre-trip PSx
setl 081 080 081 081 081 079 081 076 081 078 081 085
set 2 082 080 082 081 082 079 082 076 082 078 082 085
set 3 083 080 083 081 083 079 083 076 083 078 083 085
set 4 084 080 084 081 084 079 084 076 084 078 084 085

64Z8918A

Fig. 3-117: Thermal overload protection.

A warning signal is issued when the thermal load reaches the warning level set at
THRM1: Rel. O/T warning PSx. Moreover, a time-to-tripping threshold (pre-
trip time) can be set. When the time left until tripping falls below the setting at

THRM1: Warning pre-trip PSx, a warning signal will be issued.
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If the current falls below the default threshold of 0.1 I, the buffer is discharged
with the time constant set at THRM1: Tim.const.2,<Ibl PSx.

The thermal replica may be reset from the local control panel or via an
appropriately configured binary signal input. Resetting is possible even when
thermal overload protection is disabled. Thermal overload protection can be
blocked via an appropriately configured binary signal input.

o
THRM1:
Reset replica USER
[
0
51l THRM1:
I 1 >1 Reset replica
0: don't execute [039125]

1: execute

THRM1:
Enabled

[039129]
THRM1:

Reset replica EXT
[039122]

64Z5020A

Fig. 3-118: Resetting the thermal replica.

P631/EN M/R-b5-A // P631-313-661 3-155



P631 3 Operation
3.26 Current Transformer Supervision (Function Group CTS)
The current transformer supervision function can prevent unwanted tripping by
differential protection for faults in the CT's secondary circuit.
3.26.1 Enabling or Disabling the CTS Function

The current transformer supervision function can be disabled or enabled using
setting parameters. Moreover, enabling can be carried out separately for each

parameter subset.

PSU:
PSy active
L=

A
CTS:
General enable USER
[031085]
0
(o] cTs:
! & Enabled
[036 080 ]
0: No
1: Yes
A
CTS:
Enable PSx
[ =1
0
1

0: No
1: Yes

PSU:
PS y active

«| Parameter

CTS:
Enable

PSx

036 090

set 1

001118

036 091

set2

001119

036 092

set 3

001120

ENERIENTIEN S

036 093

set4

001121

64253008

Fig. 3-119: Enabling or disabling the CT Supervision

3.26.2

Blocking CTS
Current transformer supervision is blocked if one of the following conditions
applies:
@ Protection is disabled (off).
The CTS function is not enabled.
An external blocking signal is present.
The general trip signal is present.

°
°
°
@ Inrush stabilization or overfluxing restraint have operated.
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*

MAIN: .
Protection active = gllgked

306 001 460 400
CTS:
Enabled
[036 080 ]
CTS:
Blocking EXT
[036160]

MAIN:
Gen. trip signal
[036 251]

DIFF:
Harm.block 1 trigg. >1
[041118]

DIFF:
Harm.block 2 trigg.
[041119]

DIFF:
Harm.block 3 trigg.
[041120] B

6425301B

Fig. 3-120: Blocking of current transformer supervision

3.26.3 Monitoring Condition

If CTS is ready, it will monitor the positive- and negative-sequence currents from
both transformer ends (a, b).
A CT fault is detected when the following conditions are simultaneously present:

e The positive-sequence current exceeds the set threshold Ipss in both
winding ends. This means that CTS can operate only if a minimum load
current is present in the protected object.

® The negative- to positive-sequence current ratio exceeds a high set
threshold value leg/lpos>> in a single winding end.

o In the other end, the negative- to positive-sequence current ratio is smaller
than the low set threshold value Ipeg/lposs, Or no significant current is
present (i.e. the positive-sequence current is lower than the Iy
threshold).

In such a case, there is a fault in the secondary circuit of the CT at the
transformer end where a high negative-sequence current is present.

Because this function uses negative-sequence currents, it can only detect
unbalanced CT faults. In practice, this does not present a problem as the
occurrence of a three-pole CT fault is very unlikely.
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CTS:
.b\ocked <
460 400 C
MAIN: Ipos> PSx
Phase sequence — —C R
[ 010049 ]
1Ay
1By _pos j Ipos>y .
1Cy
— Ineg )4
CTS:
Ineg/lpos> PSx
q B
[ 1
_neg/lpos j Ineg/lpos>,y *
).
CTS:
c Ineg/lpos>>  PSx
[ =1
+| Parameter CTS: CTS: CTS:
Ipos> PSx Ineg/Ipos> PSx Ineg/lpos>>  PSx
set 1 001 111 001 102 001 122
set2 001115 001 103 001123 .
set3 001 116 001 104 001 124 Ineg/lpos>>.y
set4 001117 001 105 001 125
6475302A
Fig. 3-121: Current evaluation referring to the respective end
& CTS:
blocked
460 400 [
Ipos>,a 22
Ipos>,b
—q 21 =(N-1)
Ineg/lpos>,a —
21
Ineg/Ipos>,b
Ineg/lpos>>,a =1 I
Ineg/lpos>>,b
> CTS:
‘ & End a faulty .

460471

CTS:
End b faulty
460 472

62Z5303A

Fig. 3-122: CTS triggering condition

3.26.4

N represents the number of transformer ends, thatis N = 2 (a, b).

Signaling and Indication

Triggering of the CTS function is signaled by multiple signals as well as by single
signals referring to the respective ends. Beside the updated signals latched
signals are also available in order to achieve stable signaling behavior and a
permanent differential protection characteristic with reduced sensitivity when,
for instance, intermittent faults have occurred. The updated signal as well as the
stored signal are time-delayed in order to suppress any signaling caused by a
transient event. On the other hand, instantaneous signals are used to block or
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restrain the differential protection functions as fast as possible. As soon as a CTS
condition is detected (CTS: Idiff>(CTS)active is present), the function will
raise the differential protection low set threshold to the DIFF: Idiff>(CTS) PSx
setting; see Fig. 3-123, (p. 3-159).
The setting for this value determines the CTS operating mode:
o Signaling only
DIFF: Idiff>(CTS) PSx = DIFF: Idiff> PSx. Differential protection
remains unrestricted, but there is a risk of unwanted tripping occurring
under load current.
@ Restricted operation

DIFF: Idiff>(CTS) PSx = maximum load current. This will permit the safe
differential protection behavior, even during CT failure. There will be no
unwanted trip under any load condition, but protection will remain
operational for internal faults with currents exceeding the load current.

@ Blocking

DIFF: Idiff>(CTS) PSx = DIFF: Idiff>> PSx. In practice differential
protection is blocked for all currents under normal operating conditions.

Laife A Fault current characteristic m
for single side infeed 2
liig>(CTS) —= I
1 -1 P e .-
- m1 - o® - I
laig> +/°° |
T 1 1 1 1 I 1 1 1 1 I I I
] ] ] ] I ] ] ] ] I I I I >
0 1 2 3 IR,m2 Ir
64Z9004A

Fig. 3-123: Modification of the differential protection triggering characteristic with CTS active

3.26.5 Reset

Latched CTS signals can be reset using control parameters or through an
appropriately configured binary signal input as well as by a general reset
command.

3.26.6 Multiple Signaling from the CTS Function

The signals issued by the CTS function (and/or measuring circuit monitoring, see
Section 3.27, (p. 3-161)) are combined into the MAIN: Meas. circ.l faulty
signal. A signal is simultaneously issued by the self-monitoring function.
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pd
CTS:
t(Alarm) PSx
[ 1
t 0
#CTS: ° | | CTS: )
End a faulty 21 I | Operated (updating)
036 099
;360471 / [ ]
End b faulty cTs:
460472 t(Latch) PSx
L1
t 0
| | s A cTS:
[ | 1 Operated (latched)
i [ 036202]
R
>1 CTS: X
= 1diff>(CTS)active
[ 036203]
b4
CTS:
Reset latch. USER
[036 157 ]
0
1 100 ms 1 — 21 500 ms gTS:1 *
esel
0: don't execute 460450
1: execute
CTS: . | Parameter CTS: CTS:
Reset latch. EXT t(Alarm) PSx t(Latch) PSx
[036 158] set 1 001 126 001 130
“GAeArh’t\ell:'al reset USER set2 001 127 001 131
10030021 set3 001128 001132
A1: execute set4 001 129 001133
6275304A
Fig. 3-124: CTS overreaching signals.
p4
CTS:
t(Alarm) PSx
[ =1
t 0
. A | cTS:
* gldsa faulty | Alarm end a (updat.)
P (R
CTs:
t(Latch) PSx
[ "1
t 0
s CTS:
1 Alarm end a (latch.)
B
e CTs: R 1
Reset 21 cTS:
460 450 Alarm end a
L1
ke CTS: CTS: CTS: * | Parameter CTs: CTS:
Alarm end a (updat.) Alarm end a (latch.) Alarm end a t(Alarm) PSx t(Latch) PSx
Enda 036 081 036 204 036 205 set 1 001126 001 130
End b 036 082 036 206 036 207 set 2 001127 001131
Endc 036 083 036 208 036 209 set3 001 128 001 132
Endd 036 084 036 210 036 211 set4 001129 001133
64253058

Fig. 3-125: CTS signals per end.

3-160

P631/EN M/R-b5-A // P631-313-661



3 Operation

P631

3.27

3.27.1

Measuring-Circuit Monitoring (Function Groups MCM _1 and
MCM 2)

The measuring-circuit monitoring function featured by the P631 will detect faults
in the secondary circuits of the CTs. Measuring-circuit monitoring functions
MCM_1 and MCM_2 are permanently assigned to the transformer ends monitored
by the P631.

Function group MCM_1 will serve as an example to illustrate the operation of the
measuring-circuit monitoring functions. The same will apply to function group
MCM 2.

Enabling or Disabling Measuring-Circuit Monitoring

The measuring-circuit monitoring function can be enabled or disabled using
setting parameters. Moreover, enabling can be carried out separately for each
parameter set.

E A

MCM_1:
General enable USER
[031146]

0

1

MCM_1:
Enabled
[036 194 ]

0: No

[ =]

1: Yes

LA

MCM_1:
Enable PSx
[

0: No

1: Yes

Parameter

MCM_1:
Enable PSx

set 1

081038

set2

082 038

set 3

083 038

set 4

084 038

64Z5186A

Fig. 3-126: Enabling or disabling measuring-circuit monitoring

3.27.2

Measuring-Circuit Monitoring

The negative- to positive-sequence current ratio is used as a criterion for
measuring-circuit monitoring. The measuring-circuit monitoring function is
triggered when the set ratio value, I eg/lpos, is €xceeded and either the negative-
or the positive-sequence current exceeds 0.02 I,om. After the set operate time-
delay has elapsed, a warning is issued.
The measuring-circuit monitoring functions can be used to detect broken
conductors on the CTs' primary sides.
@ The functions can now be blocked individually via input signals set at
MCM_x: Blocking EXT.
@ When the triggering condition is met an instantaneous starting signal is
raised: (MCM_x: Starting).
In the following logic diagram, the measuring-circuit monitoring function is
displayed using function group MCM_1 as an example.
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MCM_1:
Meas. circ. | faulty
[036198]

MON:

SF| :
Meas. c. | faulty, a
[091026]

MCM_1: ——FJdc
Blocking EXT
[036213]
MCM_1: c
Enabled
[036 194 ]
A MAIN:
Phase sequence -
[010049]
JAa >1
1Aa _neg >0.02 Inom
1Aa ’
L b4 b4
MCM_1: :
dpos * >0.02 Inom Ineg/lpos> PSx Opera’é’écd’\gra’ly' PSx
[ [ 1
— 5s 0
MCM_1: MCM_1:

Parameter Ineg/Ipos> PSx Operate delay PSx

set 1 081 042 081 046

set2 082 042 082 046

set3 083 042 083 046

set4 084 042 084 046

MCM_1:
Starting
[036212]

6425187B

Fig. 3-127: Measuring-circuit monitoring for end a

3.27.3

Multiple Signaling from the Measuring-Circuit Monitoring

Function

The signals issued by the measuring-circuit monitoring function (and/or current
transformer supervision, see Section 3.26, (p. 3-156)) are grouped to form the
MAIN: Meas. circ.l faulty multiple signal. A signal is simultaneously issued by

the self-monitoring function.

MCM_1:
Meas. circ. | faulty
[036 198 ]

MCM_2:
Meas. circ. | faulty
[036 199]

]

N

MAIN:
Meas. circ.| faulty
[036 155]

MON:
Meas. circ. | faulty
[091018]

6275185A

Fig. 3-128: Signals issued by the measuring-circuit monitoring function
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3.28 Circuit Breaker Failure Protection (Function Groups CBF 1
and CBF_2)
The P631 features circuit breaker failure (CBF) protection functions. After a trip
command has been issued the CBF function checks that the circuit breaker has
actually been opened.
The CBF function group is repeatedly available so that a dedicated function may
be applied to each end on the protected object.
The following specifications apply to assigning the CBF protection functions to
the physical measured current values and the internal logical signals.

3.28.1 Assigning Transformer Ends
The currents to be monitored by the respective CBF function may be selected
using setting parameters:
Address | Description Range of values
022 156 |CBF_1: Select. meas. input End a
022 157 |CBF_2: Select. meas. input End b

3.28.2 Assigning Circuit Breakers
Each CBF_x function is permanently assigned to the respective circuit breakers
CBx. This concerns monitoring of the CB contact positions in conjunction with the
MAIN function of the protection unit. There are no specifications concerning the
assignment of circuit breakers to ends on the protected object.

3.28.3 Assigning the Trip Command
Which of the trip commands is to be used as a start criterion for the respective
CBF function may be selected by setting parameters:
Address Description Range of Values
022 202 |CBF_1: Fct.assign. starting MAIN: Gen. trip signal 1
022 216 |CBF_2: Fct.assign. starting MAIN: Gen. trip signal 2

MAIN: Gen. trip signal 3
MAIN: Gen. trip signal 4

The functional range made available by the circuit breaker failure protection
function CBF_1 is documented in the following description. Function group CBF 2
provides the same functional range.

3.28.4 Enabling or Disabling the CBF Function

The activation of the function is enabled at CBF_1: General enable USER. If
this enabling function has been activated, CBF can be enabled or disabled via
setting parameters or through appropriately configured binary signal inputs. The
front panel HMI and the binary signal inputs have equal priority in this regard. If
only the function CBF_1: Enable EXT is assigned to a binary signal input, then
CBF will be enabled by a positive edge of the input signal and disabled by a
negative edge. If only the parameter CBF_1: Disable EXT has been assigned
to a binary signal input, then a signal at this input will have no effect.
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b4

CBF_1:
General enable USER
[022080]
—

‘ 0
‘ 1
0: No
1: Yes

CBF_1:
Enabled
[ 040 055]

)

INP:
Fct. assignm. U xxx
[ xxx xxx ]
Uxi1

Ux2

Ux3

U xx
Address 038 041 & | >1
Address 038 042 ¢
&
S

CBF_1:
Enable USER
[003016]
— —

0
I 1

0: don't execute

CBF_1:
11 Ext./user enabled
1 [038040]

CBF_1:
Enable EXT
[038041]

1: execute

CBF 1: {a
Disable EXT

[038042] b4

CBF_1:
Disable USER
[003015]

0

I 1

0: don't execute

1: execute

64Z1101A

Fig. 3-129: Enabling or disabling circuit breaker failure protection, illustrated for CBF 1

3.28.5 Readiness of Circuit Breaker Protection

Circuit breaker failure protection will not be available should one of the following
conditions be met:

® The CBF function is not activated.

@ Circuit breaker protection is being blocked by an appropriately configured
binary signal input.

@ All CBF timer stages have been set to “Blocked”.
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CBF_1:
Enabled
[ 040 055]

CBF_1:
Blocking EXT
[038 058]
CBF_1:
t13p
[022 165]

A blocked

CBF_1:
t2

[022 166 ]
A blocked

CBF_1:
Delay/starting trig.
[022155]

A blocked

CBF_1:
Delay/fault beh. CB
[022171]

A blocked

CBF_1:
Delay/CB sync.superv
[022172]

A blocked

>1 CBF_1:

Not ready
[040 025 ]

& CBF_1:
Ready

[038009]

6421102B

Fig. 3-130: CBF readiness

3.28.6

3.28.7

Detecting a CB Tripping

A break in current flow is the preferred criterion to detect a successful CB
tripping. Protection functions that have triggering criteria not directly dependent
on current flow, may additionally be provided with status signals from CB
auxiliary contacts for evaluation.

Current flow monitoring

The current flow monitoring function is used to detect a break in current flow
safely, immediately and pole selectively. The CBF function continuously
compares sampled current values from the selected end with the set threshold
value CBF _1: I<. As long as current flow criteria are met the phase-selective
signals CBF_1: Current flow A, CBF_1: Current flow B, CBF_1: Current
flow C and the multiple signal CBF_1: Current flow Phx will be continuously
issued.

In addition to this line-associated current flow monitoring function a residual
current monitoring function is available which can be enabled/disabled.

For the residual current monitoring the value derived from the three phase
currents is used.

As long as a residual current exceeding the comparator threshold is flowing, the

current flow criterion is not met and the corresponding signal (CBF_1: Current
flow N) is issued. When the residual current monitoring function is disabled, no

monitoring is carried out and the CBF_1: Current flow N = No signal is issued
continuously.
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CBF_1:
1<
[022160]
CBF_1:
1A im) Current flow A
[ 0382301
CBF_1:
18 i) Current flow B
[ 038231
. CBF_1:
1 i) Current flow C
[038232]
=1 CBF_1:
Current flow Phx
[038233]
b 4
CBF_1:
Evaluafion IN
[022184]
0
1
2
0: Without
b 4
1: Calculated c1
2: Measured @
+
+
+

1 { CBFL:
IN<
N 5 [022180]

CBF_1:
Current flow N
[038235]

6421103C

Fig. 3-131: Current flow monitoring

3.28.8 Evaluation of CB Status Signals

Trip signals included in the general trip command which use status signals
provided by the CB auxiliary contacts in addition to current flow monitoring, can
be selected with the parameter CBF_1: Fct.assignm. CBAux. .
Applying CB status signals depends on the type of auxiliary contacts available.
The P631 can check the following CB status signals for plausibility and evaluate
them:

® The ‘Open’ signal from the circuit breaker, MAIN: CB1 open 3p EXT

@ The ‘Closed’ signal from the circuit breaker, MAIN: CB1 closed 3p EXT
Note that each circuit breaker CBx is permanently assigned to the respective
CBF_x function. In the following description, CB1 is used as an example.
The evaluation of the CB status signals is blocked, if the configuration of the
respective binary signal inputs or the signal levels are not plausible. This will
result in the P631 issuing the signal CBF_1: CB pos. implausible. Evaluation
of current criteria is not affected by this blocking.
If only one of the two possible CB status signals has been configured, then this
configured signal will always be considered plausible by the P631.
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MAIN:

CB1 open 3p EXT
[031028]

MAIN:

CB1 closed 3p EXT
[036 051]

A

INP:
Fct. assignm. U xxx
[xxxyyy ]

]

U x01

U x02

U x03

U xxx

Address 031028

Address 036 051

CBF_1:
CB pos. implausible
[038210]

&

— s

64Z7031B

Fig. 3-132: Plausibility check of CB status signals

3.28.9

Startup Criteria

The startup of the circuit breaker failure protection function will occur when the
CB is recognized as closed during a start criterion. The following startup criteria
are evaluated:

@ Internal startup criterion:

Generating the specific general trip signal, which has been selected by
setting parameter CBF_1: Fct.assign. starting, is considered a startup
criterion. In addition it may be selected, by setting the parameter

CBF_1: Start with man. trip, that a manual trip signal will also be used
as a startup criterion.

e External startup criterion:

Triggering by a protection device operating in parallel (CBF_1: Start 3p
EXT) may be used as a startup criterion. A false CBF operation due to
spurious pick-up of this binary input signal is prevented as follows:

- If only one input signal is available as trigger, this input must be active as
long as the CBF timer is running. Otherwise CBF resets as soon as the
trigger input signal resets.

- Alternatively a two-pole trigger control may be implemented by applying
the additional signal CBF_1: Start enable EXT.

Once started from internal trigger or external two-pole inputs, the CBF function
will only drop out when a successful opening has been detected from the current
flow monitoring or, in some cases, when the CB signals that its contacts are
open.
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Signal 1
Signal 2

Signal 3

CBF_1:
CB pos. implausible
[0382101]

CBF_1:

Current flow N
[038235]
MAIN:

CB1 open 3p EXT
[031028]

MAIN:
CB1 closed 3p EXT
[ 036)951 ]

CBF_1:
Fct.assignm. CBAux.

[022159]
—

m out of n

Selected signals

CBF_1:
1<

[ 022160 ]

J sfs]

7

A

CBF 1: .
Start with man. trip
[ 022 154 ]

—

0

1

0: No
1: Yes

MAIN: =
Gen. trip signal 1

[ 036 005 ]
MAIN:

Gen. trip signal 2
[ 036 023 ]
MAIN:

Gen. trip signal 3
[ 036108 1]
MAIN:

Gen. trip signal 4
[ 0361091

MAIN:
Trip cmd. blocked
[021013]

MAIN:
Manual trip signal
[ 034017 ]

CBF_1:

Start enable EXT
[038209]
CBF_1:

Start 3p EXT
[038205]

CBF_1:
Fct.assign. starting
[ 022 202]

—

Gen.trip signal 1

Gen.trip signal 2

Gen.trip signal 3

Gen.trip signal 4

e ]

e ]

A

INP:
Fct. assignm. U xxx
[ xxxyyy ]

U x01

U x02

U x03

U xxx

Address

038 209

A

7]

CBF_1:
Startup 3p
[038211]

63Z9002A

Fig. 3-133: Startup of the circuit breaker failure protection
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3.28.9.1 Timers and Tripping Logic
o
. CBF_1:
Not ready c  u®
[040 025 ] [022165]
CBF_1: :
Starfup 3p t 0 %E;Eigna\ t1
[038211] [038215]
.4
CBF_1:
L4 t2
[022 166 ]

J t 0

CBF_1:
e Trip signal t2
[038219]
MAIN:
2 21 CB failure
CBF_1: [036017]
CB faulty EXT

[038234]

O\

K]

6421105B

Fig. 3-134: Timer stages of the circuit breaker failure protection.

Associated timer stages are started when a startup criterion is met.

e Thesignal CBF_1: Trip signal t1 will be issued if the startup criterion is
still present when the time delay, set at timer stage CBF_1: t1 3p, has
elapsed. The output command from this timer stage is intended for a
second CB trip coil.

e Thesignal CBF _1: Trip signal t2 will be issued if the startup criterion is
still present when the time delay, set at timer stage CBF_1: t2, has
elapsed. The output command from this timer stage is intended for a
backup circuit breaker or protection system.

These trip signals will be issued as long as the startup criteria are met.

Should a loss of gas pressure occur in the de-arcing chambers of installed type
SF6 circuit breakers then all surrounding circuit breakers must be immediately
tripped without waiting for a reaction from the damaged switch. In case of an
external CB_1 fault the elapsing of timer stage t2 may be interrupted by a signal
to the binary signal input appropriately configured at CBF_1: CB faulty EXT.

3.28.10 Trip Commands

While trip signals issued by the CB failure protection have no timer stages
available the user can set minimum time delays for trip commands.

By appropriate setting it can further be determined that trip commands, issued
by the CB failure protection, will operate in latching mode. The respective trip
command, set to latch mode, will remain active until reset by operating
parameters or through an appropriately configured binary signal input.
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f CBF_1:
Min.dur. trip cmd.t1
[022 167 ]
MAIN:
Trip cmd. blocked CBF_1:
[021013] & El'gggcgrznorr}and t
CBF_1: Py >1
Trip signal t1
[038215]
CBF_1:
Latching trip cmd.t1
[022169]
° Lt
! R 1 CBF_1:
0: No Min.dur. trip cmd.t2
1: Yes [022 168]
CBF_1:
& Trip command t2
[038 224 ]
CBF_1: . 51
Trip signal t2 =
[038219]
CBF_1:
Latching trip cmd.t2
[022170]
e e
1 »—>R 1
0: No
1: Yes
MAIN:
Latch. trip c. reset
[040 139 ]
64Z1106B

Fig. 3-135: Trip commands, issued by the CB failure protection

3.28.11

Starting Trigger

Should a downstream CB fail, a trip can be issued by the CB failure protection
function. In this case the dedicated general interrogation is checked as a
condition so as to guarantee increased security against overreaction.

The signal CBF_1: Starting will be issued when the signal CBF_1: Starting
trig. EXT is presented to an appropriately configured binary signal input and a
general starting is present. The signal CBF_1: Trip signal will be issued after
timer stage CBF_1: Delay/starting trig. has elapsed.

MAIN:
General starting
[036 000]

CBF_1:
Starting trig. EXT
[038016]

f CBF _1:
Delay/starting trig.
[022155]

CBF_1:

& Trip signal
[040026]
CBF_1:
Starting

[038021]

6421107B

Fig. 3-136: Starting trigger

3.28.12

Fault Behind CB Protection

A fault behind a CB (downstream) is a fault that may occur between a circuit
breaker already open and a CT, which is fed from the remote end.

Fault behind CB protection recognizes such faults through the current criterion, if
the circuit breaker does not provide a signal from its auxiliary contacts that it is
closed after the time delay set at CBF_1: Delay/fault beh. CB has elapsed.

When such a fault behind CB is recognized the signal CBF_1: Fault behind CB
is issued. In such a case the far end circuit breaker may be triggered by an
InterMiCOM teleprotection interface. This may also prevent an unwanted
triggering of the circuit breaker failure function.
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1:

F
pos. implausible
10] 4

0
38 2

MAIN:
CBI open 3p EXT
[031028]

MAIN:
CB1 closed 3p EXT
[ 036 051]

CBF 1:
Delay/fault beh. CB
[022171]

CBF 1:
Fault behind CB
[038225]

1976136D

Fig. 3-137: Fault behind CB protection

3.28.13 CB Synchronization Supervision

CB synchronization supervision recognizes states where not all circuit breaker
contacts are open or closed. This function uses both current flow monitoring and
evaluation of CB status signals to detect CB synchronization. In order to bridge
CB operate times the time delay CBF_1: Delay/CB sync.superv can be used.
When this time delay has elapsed the signal CBF_1: TripSig CBsync.super is
issued. Poles that are recognized as being ‘open’ will still be signaled.

83':;:_015 implausible

[038210]

P:AI/B\‘IINépen 3p EXT F .

[031028] Delay/(g:BB SF)7r1\6.supeN

g@wélosed 3p EXT [022172]

[036 051]
CBF_1:
1<
[022160]
JA — O
- — O
L —_— O

CBF_1:
TripSig CBsync.super
[038 226

CBF_1:
> & CBsync.superv A open
[038227]
> CBF_1:
& CBsync.superv B open
[038228]
Mo | CBF_1:
L— & ——————— CBsync.superv C open
[038229]

64Z21109C

Fig. 3-138: CB synchronization supervision
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3.29 Limit Value Monitoring (Function Group LIMIT)

The limit value monitoring function (LIMIT) monitors measured values which have
been obtained from the analog measured data inputs.

3.29.1 Enabling or Disabling the Limit Value Monitoring Function
The limit value monitoring function can be disabled or enabled via setting
parameters.

3.29.2 Monitoring the Linearized Measured DC Values

The direct current, linearized by the analog measured data input, is monitored by
two stages to determine if it exceeds or falls below set thresholds. If any of the
measured values exceed or fall below the thresholds then a signal is issued after
the associated time-delay has elapsed.
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b4
LIMIT:
General enable USER
[014010]
0
LIMIT:
1 Enabled
0:No [040 074 ]
IéerltT: IDC,|
. tarting Llin>
1: Yes [040180]
LIMIT: LIMIT:
¥ IDC,lin> tiDC lin>
[014110] [014112]
*MAIN: )
Protection active
306 001 0
: LIMIT:
Ler B in. pu. 1T i tIDC,lin> elapsed
[004 136 ] [040182]
LIMIT:
Starting IDC,lin>>
[ 040 181]
LIMIT: LIMIT:
IDC,lin>> tIDC,lin>>
[014111] [014113]
—
0 LIMIT:
1T f tDC,lin>> elapsed
[040 183 ]
LIMIT:
Starting IDC,lin<
[ 040 184
LIMIT: LIMIT:
IDC,lin< tIDC,lin<
[014114] [014116]
—
0 LIMIT:
1T ! tIDC,lin< elapsed
[040 186 ]
LIMIT:
Starting IDC,lin<<
[040185]
LIMIT: LIMIT:
IDC,lin<< tIDClin<<
[014115] [014117]
—
0 LIMIT:
1T f tIDClin<< elapsed
[ 040 187]
Q9Z5021A

Fig. 3-139: Monitoring the linearized measured DC values

3.29.3

Monitoring the Measured Temperature Value

The temperature that is measured by the P631 using a resistance thermometer
is monitored by two stages to determine if it exceeds or falls below set
thresholds. If it exceeds or falls below the thresholds, a signal is issued once a
set time-delay has elapsed.
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LIMIT:
Starting T>
[040 170]
IEIMII-)I-I: "
nable LIMIT: LIMIT:
[040074] T tT>
& [014100] [014103]
*MAIN:
Protection active
306 001 0
MEASI: T | LIMIT:
Temperature tT> elapsed
[004 133] [040 172]
LIMIT:
Starting T>>
[040171]
LIMIT: LIMIT:
T>> tT>>
[014101] [014104]
—
0 LIMIT:
1T ! tT>> elapsed
[040173]
LIMIT:
Starting T<
[ 040 174]
LIMIT: LIMIT:
T< tT<
[014105] [014107]
—
0
| LIMIT:
H ! tT< elapsed
[040 176 ]
LIMIT:
Starting T<<
[ 040 175]
LIMIT: LIMIT:
T<< tT<<
[014 106] [014 108]
—
0 LIMIT:
H ! tT<< elapsed
[040 177 ]

S8Z52G7A

Fig. 3-140: Monitoring the measured temperature value
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3.30

3.30.1

Limit Value Monitoring (Function Groups LIM_1 and LIM_2)

Each of the limit value monitoring functions, LIM_1 and LIM_2, is designed for the
monitoring of the minimum and maximum phase currents for a user-selected
transformer end.

The limit value monitoring functions LIM_1 and LIM_2 can be enabled or disabled
using setting parameters.

Monitoring Minimum and Maximum Phase Currents

Two limit value monitoring functions (LIM_1 and LIM_2) are implemented and can
be assigned to both transformer ends.

For each limit value monitoring function, a setting parameter is provided for this
assignment by the user. The function will then monitor the minimum and
maximum phase currents for the selection. If a maximum phase current exceeds
the relevant set threshold or if a minimum phase current falls below the relevant
set threshold, a signal is issued once a set time has elapsed.

Function group LIM_1 will serve as an example to illustrate the operation of the
limit value monitoring functions in the following figures.

1Aa
IB,a
ICa
IN,a

1Ab
1B,b
ICb
IN,b

LIM_1:
Select. meas. input
[019111]

— —

0

1Ay
1By
0 oo 1 Cy
INy

0:End a

1:End b

62Z5080A

Fig. 3-141: Selection of measured values
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<
LIM_1:
General enable USER
[014014]
0
1 - LIM_1:
Enabled
0: No [ 040 123]
1: Yes
&
*MAIN:
Protection active
306 001
b4 A
LIM_1: LIM_1:
1Ay E— COMP —lc 1> ti>
By [015116] [015120]
ICy
t 0
LIM_1:
Amax T ! ! tl> elapsed
Imin — [040122]
b4 A
LIM_1: LIM_1:
—c 1>> t>>
[015117] [015121]
t 0 LIM_1:
T I { tI>>"elapsed
[037201]
A A
LIM_1: LIM_1:
¢ I< ti<
[015118] [015122]
t 0 LIM_1:
T t i ti< elapsed
[037202]
A o«
LIM_1: LIM_1:
Lic << ti<<
[015119] [015123]
t 0
P | LIM_1:
IT f ! ti<<'elapsed
[037 203]

6475081A

Fig. 3-142: Limit value monitoring of minimum and maximum phase current
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3.31

Transformer Monitoring (Function Group TRMON)

Big transformers are usually fitted with one or more Buchholz relays.

A Buchholz relay detects gases that arise due to normal ageing processes of the
transformer insulation. After a sufficient amount of gas has accumulated, the
alarm contact is activated. This measurement principle has the effect that the
alarm is also activated if the filling level of the insulating oil sinks below the
mounting place of the Buchholz relay due to a leakage. Since in such a case the
filling level sinks quite rapidly, it is common to have a separate detection
hardware for this, which then issues an insulation alarm.

Additionally, a Buchholz relay monitors the rate of oil flow. In case of an inner
short-circuit fault gas arises from the fault location, and the gas pushes some
part of the insulating oil into the equalizing tank. The Buchholz relay reacts to
this by closing its release contact.

The number of such relays mounted at the transformer is dependent on the size
and construction details (e. g. 3-phase or three single-phase transformers, with or
without tap changers, etc.)

The P631 features dedicated input signals for determining the alarm and triping
signals of up to 3 Buchholz- / insulation monitoring relays. The P631 records
these input signals, issues them via the communication interfaces or converts
them to user-defined signals and / or trip commands.

It is recommended with respect to a safe transformer protection that a Buchholz
trip always directly opens the circuit breaker. This means that routing the
Buchholz trip to the P631 is advisable only for reporting purposes, or for
triggering a second, independent tripping system.

TRMON:

Insul. Alarm 1 EXT
[016241]

TRMON:

Buchholz Alarm 1 EXT
[016242]

TRMON:

Buchholz Trip 1 EXT

[ 016 243 ]

TRMON:

Insul. Alarm 2 EXT

[ 016 244 ]

TRMON:

Buchholz Alarm 2 EXT
[ 016 245 ]

TRMON:

Buchholz Trip 2 EXT

[ 016 246 ]

TRMON:

Insul. Alarm 3 EXT

[ 016 247 ]

TRMON:

Buchholz Alarm 3 EXT
[ 016 248 ]

TRMON:

Buchholz Trip 3 EXT

[ 016249 ]

bl

TRMON:
General enable USER
[ 0180401
—

0

1 C

0: No —] —

1: Yes

TRMON:
Insul. Alarm 1

[ 016 2501

TRMON:
Buchholz Alarm 1
[016 251 ]

TRMON:
Buchholz Trip 1

[016 252 ]

TRMON:
Insul. Alarm 2

[ 016 253 ]

TRMON:
Buchholz Alarm 2
[ 016 254 ]

TRMON:
Buchholz Trip 2
[ 016 2551

TRMON:
Insul. Alarm 3
[ 018 007 ]

TRMON:
Buchholz Alarm 3

[018016]

TRMON:
Buchholz Trip 3

[018 0391
4978942A

Fig. 3-143: TRMON transformer monitoring: Enabling, disabling and signals.
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3.32

Programmable Logic (Function Groups LOGIC and LOG_2)
Programmable (or user-configurable) logic enables the user to link binary signals
within a framework of Boolean equations.
Two function groups for programmable logic are available, that can be used
independently of each other. There are only two differences between these two
function groups:
o LOGIC offers 128 logical equations.
LOG 2 offers only 4 logical equations.
o On the other hand, LOG_2 features long-term timers.
For example for output 1:

o LOGIC: Time t1 output 1 and LOGIC: Time t2 output 1: settable
from 0 to 600 s.

o LOG 2: Time tl output 1 and LOG_2: Time t2 output 1: settable
from 0 to 60,000 s.

The following description concentrates on the function group LOGIC. Where
applicable, any differences to LOG_2 are mentioned.

Binary signals in the P631 may be linked by logical “OR” or “AND” operations
with the option of additional NOT operations by setting LOGIC: Fct.assignm.
outp. 1 (or LOGIC: Fct.assignm. outp. 2 to LOGIC: Fct.assignm.outp.
128,0r LOG_2: Fct.assignm. outp. 1to LOG_2: Fct.assignm. outp. 4).
The Boolean equations need to be defined without the use of brackets. The
following rule applies to the operators: “NOT” before “AND"” before “OR".

A maximum of 32 elements can be processed in one Boolean equation. In
addition to the signals generated by the P631, initial conditions for governing the
equations can be set using setting parameters, through binary signal inputs, or
through the serial interfaces.

Logical operations of the function group LOGIC can be controlled through the
binary signal inputs in different ways.

The binary input signals LOGIC: Input 01 EXT (or LOGIC: Input 02 EXT, ...,
LOGIC: Input 40 EXT) have an updating function, whereas the input signals
LOGIC: Set 1 EXT (or LOGIC: Set 2 EXT, ..., LOGIC: Set 8 EXT) are
latched. The logic can only be controlled from the binary signal inputs configured
for LOGIC: Set 1 EXT if the corresponding reset input LOGIC: Reset 1 EXT)
has been configured for a binary signal input. If only one or neither of the two
functions is configured, then this is interpreted as “Logic externally set”. If the
input signals of the two binary signal inputs are implausible (such as when they
both have a logic value of “1”), then the last plausible state remains stored in
memory. (For LOG_2, there are no such parameters for assigning binary input
signals.)
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A WARNING

HAZARD OF UNINTENDED EQUIPMENT OPERATION

e When using the programmable logic, it is necessary to carry out a
functional type test to conform with the requirements of the relevant
protection/control application. In particular, it is necessary to verify that
the requirements for the implementation of logic linking (by setting) as
well as the time performance during startup of the P631, during operation
and when there is a fault (blocking of the P631) are fulfilled.

Failure to follow these instructions can result in unintended
equipment operation.

LOGIC:
Set 1 EXT
[034051]

LOGIC:
Reset 1 EXT
[034059]

LOGIC:
Set 1 USER
[034030]

—

0

1

0: No

1: Yes

1

INP:
Fct. assignm. U xxx

[ xxx xxx ]

—

Ux1

U x2

U x3

U xx

Address

034 051

Address

034 059

LOGIC:
1 has been set
[ 034067 ]

LOGIC:
1 set externally
[ 0340751

49Z9107A

Fig. 3-144: Control of logic operations via setting parameters or stored input signals. (The logic does not apply to

LOG 2.)

The LOGIC: Trigger 1 signal is a “triggering function” that causes a 100 ms
pulse to be issued.
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b4
Gi ITOGICb:I USER
eneral enable
LOGIC:
[0310991] Enabled
] - 4 04
[ 034 046 ]
0
1
0: No
1: Yes c
®MAIN: . LOGIC:
Protection active Fct.assignm. outp. 1
oo [ 030 000]
Signal 1 (D
Signal 2
Signal 3
Signal n
<
. LOGIC:
I}%%Itcdl EXT Op. mode t output 1
[ 034000 ] [030001]
.
LOGIC: 0
Input 16 EXT
[034015] 1
2
3
LOGIC:
1 has been set 4
[ 034067 ]
. 5 pi
cee S
LOGIC: 0 [
8 has been set " .
[ 034074 ] 0: Without timer stage LOGIC:
1: Oper./releas.delay Time t1 output 1
[ 030002 ]
IiOGItC: . \ 2: Oper.del./puls.dur. oGIC,
set externally : Time t2 output 1
[ 034 075 ] 3: Op./rel.delay,retrig ! [ 030 OL:);L]'
. 4: Op.del./puls.dur.,rt — —
5: Minimum time
LOGIC:
8 set externally tl t2 LS o
[o e N p— utpu
[ 042 033]
LOGIC:
Set 1 USER
[0340301]
LOGIC:
Set 8 USER «
[034037] 0GIC:
Trigger 1
[034038]
0 21
q LOGIC;
It Output 01
[042032]
0: No
1: Yes
.
P :
OGIC:
Trigger 8
[034045]
0
Il
0: No
1: Yes

D5Z52CDA

Fig. 3-145: Setting options for programmable logic, function group LOGIC (shown here for output 1).
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* MAIN: _
Protection active

306 001

Signal 1

Signal 2

Signal 3

Signal n

b4
Gi I_IOG_%J:I USER
eneral enable
LOG 2:
[011137] Enabled
[011138]
0
1
0: No P
1: Yes LOG 2:
P ¢ Op. mode T output 1
[ 050001 ]
LOG_2:
Fct.assignm. outp. 1
[ 050 000 ] 0
1
0) 2
3
4
S ) 4
0... 5—¢C
: Without ti t
0: Without timer stage L0G 2:
1: Oper./releas.delay Time t1 output 1
2: Oper.del./puls.dur. [ 050002 ]
3: Op./rel.delay,retrig Lo 2
4: Op.del./puls.dur.,rt Time t2 Gutput 1
5: Minimum time [050003]
tl t2 LOG_2:
— | oOutput1(t)
[052033]

21
H LOG_2:
q Output 1

[052032]

19Z80CDA

Fig. 3-146: Setting options for programmable logic, function group LOG_2 (shown here for output 1).

The output signal of an equation can be fed into a further, higher order, equation
as an input signal thus creating a sequence of interlinked Boolean equations. The
equations are processed in the sequence defined by the order of each equation.
It should be noted that in the case of overlapping equations, the result is
provided by the equation with the highest order.

The output signal of each equation is fed to a separate timer stage with two
timer elements and a choice of operating modes. This offers the possibility of
assigning a freely configurable time characteristic to the output signal of each
Boolean equation. In the Minimum time operating mode, the setting of timer
stage t2 has no effect. The following diagrams (Fig. 3-147, (p. 3-182) to

Fig. 3-151, (p. 3-184)) show the time characteristics for the various timer stage
operating modes.

If the P631 is switched to offline the equations are not processed and all outputs
are set to the “0” logic level.
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LOGIC:
Output n

LOGIC:
Output n (t)

LOGIC:
Output n

LOGIC:
Output n (t)

LOGIC:
Output n

LOGIC:
Output n (t)

t2 = 0s
t1 t1
tl =0s
t2 t2
tl, t2 > Os

t2

D5Z50BYA

Fig. 3-147: Operating mode 1: Pickup/reset delay (Oper./releas.delay). (This diagram is also valid for LOG_2, if the

signal parameters are replaced by the corresponding ones from LOG 2 .)

LOGIC:
Output n

LOGIC:
Output n (t)

LOGIC:
Output n

LOGIC:
Output n (t)
LOGIC:

Output n

LOGIC:
Output n (t)

t2 = 0s
t1 t1
tl =0s
t2 t2
tl, t2 > Os

tl

D5Z50BZA

Fig. 3-148: Operating mode 2: Pulse, delayed pickup (Oper.del./puls.dur.). (This diagram is also valid for LOG_2, if

the signal parameters are replaced by the corresponding ones from LOG 2 .)
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LOGIC:
Output n

LOGIC:
Output n (t)

LOGIC:
Output n

LOGIC;
Output n (t)

LOGIC:
Output n

LOGIC:
Output n (t)

t2 = 0s

t1l

tl = 0s

Retrigger pulse

tl, t2 > 0s

t2

Retrigger

ulse

t1l

D5Z50CAA

Fig. 3-149: Operating mode 3: Pickup/reset delay, retriggerable (Op./rel.delay,retrig). (This diagram is also valid for
LOG 2, if the signal parameters are replaced by the corresponding ones from LOG 2 .)

LOGIC:
Output n

LOGIC:
Output n (t)

LOGIC:
Output n

LOGIC:
Output n (t)

LOGIC:
Output n

LOGIC:
Output n (t)

t2 = 0s
— po — t po
tl =0s
[ L1
t2
Retrigger pulse
tl, t2 > 0s

t2

D5Z50CBA

Fig. 3-150: Operating mode 4: Pulse, delayed pickup, retriggerable (Op.del./puls.dur.,rt). (This diagram is also valid
for LOG_2, if the signal parameters are replaced by the corresponding ones from LOG 2 .)
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LOGIC:
Output n

LOGIC:
Output n (t)

D5Z50CCA

Fig. 3-151: Operating mode 5: Minimum time (Minimum time). (This diagram is also valid for LOG_2, if the signal

parameters are replaced by the corresponding ones from LOG 2 .)

3-184

Through appropriate configuration, it is possible to assign the function of a binary
input signal to each output of a logic operation. The output of the logic operation

then has the same effect as if the binary signal input to which this function has
been assigned were triggered.
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.4
~ LOGIC:
Sig.assig. outp. 1
[ 044 000 ]
Signal 1 EXT
[ AAA AAA ]
Signal 2 EXT
[ BBB BBB ]
Signal 3 EXT
[ccccce]
Signal n EXT
[ NNN NNN ]
Signal 1 EXT
Address AAA AAA & [21] s
LOGIC: (ARl
Output 01
[042032]
o«
INP:
Fct. assignm. U xxx
[ xxx xxx ]
Address AAA AAA ﬂ
-Uxxx
XA7Y
P4
LOGIC:
Sig.assig.outp. 1(t)
[ 044 001 ]
Signal 2 EXT
Address BBB BBB 4‘? [21]
BBB BBB
LOGIC: J [ ]
Output 01 (t)
[ 042033
b 4
INP:
Fct. assignm. U xxx
[ xxx xxx ]
Address BBB BBB ﬂ
-Uxxx

7]
L

D5Z52FBA
Fig. 3-152: Signal assignment to outputs of Boolean equations. (This diagram is also valid for LOG_2, if the
parameters from LOGIC are replaced by the corresponding ones from LOG 2 .)
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3.33

3.33.1

3.33.2

Binary Counts (Function Group COUNT)

The P631 features four binary counters. Each of these can count the positive
pulse edges of a binary signal present at an appropriately configured binary
signal input. Such a binary signal can be provided with debouncing.
Enable/Disable the Counting Function

The counting function (COUNT) can be disabled or enabled via setting
parameters.

Debouncing

Signal sequence — w_l

Count

50ms
—
[

19Z50APA

Fig. 3-153: Debouncing signal flow. Set debouncing time: 50 ms.

3.33.3

3.33.4

The first positive pulse edge of the binary input signal to be counted will trigger a
timer stage which will continue to run for the set debouncing time period. Each
positive pulse edge during the debouncing time re-triggers the timer stage. The
binary input signal will be counted if it is stable during the set debouncing time
period.

The debouncing time can be set separately for each of the four counters.

After the set debouncing time has elapsed, the state of the signal is checked. If it
is the same as prior to the occurrence of the first pulse edge, it will not be
counted.

Counting Function

The debounced binary signal is counted by a 16 bit counter. The counters may
be set to a specific count value (preload function) by setting a parameter or via
the serial interfaces. The values of the counters can be shown on the LC-display
and read out via the PC interface or the communications interface.

For each of the four counters, there is a limit value that can be optionally set:
® COUNT: Limit counter 1 (and the same way for counters 2 to 4),
o settable from 1 to 65000,

o setting “Blocked” disables the limit check. (This setting is the default
value.)

A warning signal (COUNT: Warning count 1 and the same way for counters 2
to 4) is issued if the associated counter value exceeds the set limit.

Transmitting the Counter Values via Communications Interface

The counter values are transmitted via the communications interface when a
signal is presented to an appropriately configured binary signal input, a trigger
signal is issued by a setting parameter or at cyclic intervals as set at the cycle
time stage COUNT: Cycle t.count transm. When the counter value is
transmitted at cyclic intervals, then transmission is time synchronized if the ratio

3-186
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60/(set cycle time) comes to an integer. In all other cases the counter values are
transmitted at time intervals determined by a free running internal clock.
3.33.5 Counter Values Reset
«
COUNT:
General enable USER
[217000]
— —
0
1 COUNT:
Enabled
0: No [217001]
MAIN .
: . 1: Yes
Device on-line COUNT:
[003030] & Count 1
A 1: Yes (= on) [217100]
— —
A
COUNT: COUNT;
Debounce t. count. 1 m —— CT=m Count 1
[217 160 ] [217100]
— —
ge?tuc’\gll—jnter 1EXT | Debouncing \J
[217130] P R
COUNT:
Transmit counts USER
[217008]
— —
0
JL 1 '(I;rca)hjs’\‘r‘rl;:it counts
0: don't execute [217010]
1: execute
. 0—1 & > C
'Cl'r(a)gyr}it counts EXT 1L 1|
[217 009 ] ‘ 1 [
COUNT:
c Cycle t.count transm
[217007] — oot
1 [ (-1
G
A
COUNT:
Reset USER
[217 003 ]
“ ’70 A =0min
T 1 H371 Roa™
0: don't execute 12170051
1: execute
COUNT:
Reset EXT
[217 004 ]
MAIN:
General reset USER
A 1: execute
MAIN:
General reset EXT |
[ 005 255 ]
19Z82ANA

Fig. 3-154: Binary Count. (This diagram shows counter 1 as an example. The displayed logic is also valid for
counters 2 to 4, where COUNT: Set counter 1 EXT and COUNT: Count 1 have to be replaced by the

respective parameters.
The counter values may be reset - all at once - by setting parameter
COUNT: Reset USER or via an appropriately configured binary signal input as
well as by the general reset action.
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a Design

The P631 is available in different types of cases with different combinations of
modules, see Section 5.7, (p. 5-26).

A P631 is equipped with a detachable HMI or a fixed local control panel. The local
control panel is covered with a tough film so that the specified degree of IP
protection will be maintained. In addition to the essential control and display
elements, a parallel display consisting of multi-colored LED indicators is also
incorporated (see Section 6.2, (p. 6-2)). The meaning of the various LED
indications is shown in plain text on a label strip.

The PC interface (9-pin D-Sub female connector) is located under the hinged
cover at the bottom of the local control panel.
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4.1

Designs

The P631 is available in a surface-mounted and a flush-mounted case. Depending
on the connection type - pin-terminal or ring-terminal connection - the case sizes
differ. The location diagrams (Section 5.7, (p. 5-26)) show the available
combinations of case widths and connection types.

Electrical connections are made via plug-in threaded terminal blocks. The
threaded terminal blocks in the surface-mounted case are accessible from the
front of the device after unscrewing the torx head steal screws on the sides (see
Fig. 4-1, (p. 4-3), @) and removing the local control panel. The local control
panel can then be secured by inserting the tabs in the slots in the left side wall
(see Fig. 4-1, (p. 4-3), @). The flush-mounted case is connected at the back of
the case.

A WARNING
HAZARD OF EQUIPMENT DAMAGE

e The local control panel (or front element) is connected to processor
module P by a plug-in connecting cable. Make sure the connector position
is correct. Do not bend the connecting cable!

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

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

¢ Do not open the secondary circuit of live system current transformers! If
the secondary circuit of a live CT is opened, there is the danger that the
resulting voltages will endanger personnel and damage the insulation.

e For pin-terminal connection devices, the terminal block for system current
transformer connection is not a shorting block! Therefore always short-
circuit the system current transformers before loosening the threaded
terminals.

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

42
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47Z14BBB

Fig. 4-1: Surface-mounted case, removal of local control panel (or - in case of a detachable HMI - the case front
panel). The illustration shows the 84TE case with (fixed) local control panel.
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4.2 Dimensional Drawings

4.2.1 Dimensional Drawings for the 24 TE Case

147.5
177.5
184.5

I

:

b

o == d o o
T . | 257.1

Cgeg@
—

Fig. 4-2: Surface-mounted 24 TE case. (Dimensions in mm.)
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R © © © ‘\
n | ©
N
-
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139.6 253.6
129.2
77.5
lelelelele)f —— jr
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T M [
[=lN )
_ - o ©
n| o
1

103.8

Fig. 4-3: Flush-mounted case 24 TE with panel opening, flush-mount method 1 (without angle brackets).
(Dimensions in mm.)

1 © n © E
g NEE
— — = 3
|
° ® © © ﬁ/
227.9
B 253.6 o
BEETC) R
é
: =K
< ] ‘
i P 1507 |
L= 168.8

Fig. 4-4: Flush-mounted case 24 TE with panel opening, flush-mount method 2 (with angle brackets and frame).
(Dimensions in mm.)

The device has increased mechanical robustness if flush-mount method 2 (with
angle brackets and frame) is used for the flush-mounted case.
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4.2.2 Dimensional Drawings for the 40 TE Case
$ % 10 10 [0 §@
S Iy
(B 8
é : © [c]
—( 257.1
N i
CEEEEEE
Fig. 4-5: Surface-mounted 40 TE case. (Dimensions in mm.)
‘ o 3] @
a1 ®
SHE
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- A 227.9 _
213.4 253.6
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155.4
]
il I
k |
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$ | iﬂi ‘ } |
—T TN
181.3

Fig. 4-6: Flush-mounted case 40 TE with panel opening, flush-mount method 1 (without angle brackets).

(Dimensions in mm.)
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Fig. 4-7: Flush-mounted case 40 TE with panel opening, flush-mount method 2 (with angle brackets and frame).
(Dimensions in mm.)

The device has increased mechanical robustness if flush-mount method 2 (with
angle brackets and frame) is used for the flush-mounted case.

4.2.3 Detachable HMI

Fig. 4-8: View of case 40 TE for connection of detachable HMI.
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Fig. 4-9: Detachable HMI with panel opening.
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4.3 Hardware Modules

The P631 is constructed from standard hardware modules. The following table
gives an overview of the modules relevant for the P631.

Ke

<

e ©: standard equipment,
e O: optional,

o [I: depending on order,
°

*: Module is not depicted in the terminal connection diagrams (Section 5.7,
(p. 5-26)).
-xXx: Module has to be fitted into slot number xx.

1stoxx, 2"d-yy [etc.]: If several modules of the same type may be ordered,
these must be fitted into the appropriate slots in a particular order: If only
one has been ordered it must be fitted into slot xx (i. e. slot yy is not
permitted). If two modules have been ordered these must be fitted into
slots xx and yy, etc.

P631/EN M/R-b5-A // P631-313-661 4-9



P631 4 Design

Item Description
Number
A(CH1 009650 Serial communication module 4TE @) @) @) @)
CH2) 356 (for RS 485 wire connection)
A(CH1 009650 Serial communication module 4TE O @) @) @)
CH2) 355 (for plastic fiber)
A(CH1 009650 Serial communication module 4TE @) @) @) @)
CH2) 354 (for glass fiber, ST connector)
A(SEB 009652 Single IP Ethernet module 4TE @) @) @) @)
LC) 162 (100 Mbit/s, glass fiber LC connector, 2nd
wire RJ45)
A(SEB 009652 Single IP Ethernet module 4TE @) @) @) @)
RJ45) 161 (100 Mbit/s, wire RJ45)
A(REB 009652 Redundant IP Ethernet module ATE O O O O
LC) 160 (100 Mbit/s, glass fiber LC connector,
PRP/HSR/RSTP switchable, 2nd wire R}J45)
A(REB 009652 Redundant IP Ethernet module 4TE O O O O
RJ45) 159 (100 Mbit/s, wire RJ45, PRP/HSR/RSTP
switchable, 2nd wire R]J45)
B 000336 Bus module 4TE o (]
186 (digital, for 24 TE device)
B 000336 Bus module 4TE o [
187 (digital, for 40 TE device)
B 000337 Bus module (analog) 4TE o o o o
870
L 009651 Local control module 4TE O O
491 (text display, 24 TE, European)
L 009651 Local control module 4TE O O
473 (text display, European)
L 009651 Local control module 4TE O O
474 (text display, Cyrillic)
L 009650 DHMI Adapter Board 4TE O O
561
L 009650 Processor Unit Adapter Board 4TE O O
563
P 009651 Processor Unit 4TE ) o o o
571
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Item Description
Number
T(6)) 009650 Transformer module 6 x | 8TE o (Y
310 (pin connection)
T(6)) 009650 Transformer module 6 x | 8TE ) ®
324 (ring connection)
V(4l 009651 Power supply module 24 ... 60 V DC, 4TE O O O O
80) 534 standard variant

(switching threshold 18 V)

V(4l 009651 Power supply module 24 ... 60 V DC, ATE O O O O
80) 536 switching threshold 73 V
V(4l 009651 Power supply module 24 ... 60 V DC, ATE O O O O
80) 537 switching threshold 90 V
V(4l 009651 Power supply module 24 ... 60 V DC, ATE O O O O
80) 539 switching threshold 155 V
V(4l 009651 Power supply module 24 ... 60 V DC, ATE O O O O
80) 538 switching threshold 146 V
V(4l 009651 Power supply module 60 ... 250 V DC/ 4TE O O O O
80) 544 100 ... 230 V AC, standard variant

(switching threshold 18 V)
V(4l 009651 Power supply module 60 ... 250 V DC/ 4TE O O O O
80) 546 100 ... 230 V AC, switching threshold

73V
V(4l 009651 Power supply module 60 ... 250 V DC/ 4TE O O O O
80) 547 100 ... 230 V AC, switching threshold

90V
V(41 009651 Power supply module 60 ... 250 V DC/ 4TE O O O O
80) 549 100 - 230 V AC, switching threshold

155V
V(41 009651 Power supply module 60 ... 250 V DC/ 4TE O O O O
80) 548 100 ... 230 V AC, switching threshold

146 V
X(4H) 009651 Binary module 4TE O O @) O

493 (4 high-break contacts)
X(60) 000336 Binary module (6 output relays) 4TE O O @) @)
973

X(6l 009651 Binary I/O module 4TE O O @) @)
30) 512 (6 binary inputs, 3 output relays),

Standard variant with switching threshold
at 65% of 24 VDC (VA,min)
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Item Description

Number
X(6l 009651 Binary I/0O module 4TE O O @) O
30) 513 (6 binary inputs, 3 output relays), Special

variant with switching threshold at 65%
of 110 VDC (VA,nom)

X(6l 009651 Binary I/O module 4TE O O @) @)

30) 514 (6 binary inputs, 3 output relays), Special
variant with switching threshold at 65%
of 127 VDC (VA,nom)

X(6l 009651 Binary I/O module 4TE O O ®) @)

30) 516 (6 binary inputs, 3 output relays), Special
variant with switching threshold at 65%
of 220 VDC (VA,nom)

X(6l 009651 Binary I/0O module 4TE | O @) @)

30) 515 (6 binary inputs, 3 output relays), Special
variant with switching threshold at 65%
of 250 VDC (VA,nom)

The space available for the modules measures 4 HE in height by 40 TE or 84 TE
in width (HE = 44.45 mm, TE = 5.08 mm).

The location of the individual modules and the position of the threaded terminal
blocks in the P631 are shown in the location figures and terminal connection
diagrams (Section 5.7, (p. 5-26)).
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5 Installation and Connection

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

e When electrical equipment is in operation, dangerous voltage will be
present in certain parts of the equipment.

e Proper and safe operation of this device depends on appropriate shipping
and handling, proper storage, installation and commissioning, and on
careful operation, maintenance and servicing. For this reason only
qualified personnel shall work on or operate this device.

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

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

e Switch off the auxiliary power supply before any work in the terminal strip
area.

e Switch off all the power supplies in connection to the equipment before
any work in the terminal strip area to isolate the device.

¢ Do not touch the terminal strip area when equipment is in operation.

¢ Do not remove or add wires in the terminal strip area when equipment is
in operation.

e Short-circuit the system current transformers before disconnecting wires
to the transformer board (valid only for pin terminals, not required for ring
terminals which have a shortening block).

* A protective conductor (ground/earth) of at least 1.5 mm2 must be
connected to the protective conductor terminal on the power supply board
and on the main relay case.

e Do never remove the protective conductor connection to the device casing
as long as other wires are connected to it.

o Where stranded conductors are used, insulated crimped wire end ferrules
must be employed.

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

Note: Regarding the appropriate wiring connections of the equipment refer to the
document Px3x_Grounding_Application_Guide_EN_h.pdf.
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P631 5 Installation and Connection

A WARNING
HAZARD OF UNSAFE OPERATION

e The user should be familiar with the warnings in the Safety Guide
(SFTY/5LM/L11 or later version) before working on the equipment.

e The user should be familiar with the safety messages in Chapter 5,
Chapter 10, Chapter 11 and Chapter 12 and with the content of Chapter 13
of this technical manual, before working on the equipment.

e Proper and safe operation of this device depends on appropriate shipping
and handling, proper storage, installation and commissioning, and on
careful operation, maintenance and servicing. For this reason only
qualified personnel shall work on or operate this device.

¢ Any modifications to this device must be in accordance with the manual. If
any other modification is made without the express permission of
Schneider Electric, it will invalidate the warranty, and may render the
product unsafe.

Failure to follow these instructions can result in unintended
equipment operation.

The signals MAIN: Blocked/faulty and SFMON: Warning (LED) are
permanently assigned to the LEDs labeled OUT OF SERVICE and ALARM and can
be assigned to output relays to indicate the health of the device.

It is recommended that the signals MAIN: Blocked/faulty and

SFMON: Warning (LED) are communicated to the substation automation
system for alarm purposes, using hardwiring via output relays or the
communication interface.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

In case of usage of the equipment with DHMI:

e A protective conductor (ground/earth) of at least 1.5 mm?2 (US: AWG14 or
thicker) must be connected to the DHMI protective conductor terminal to
link the DHMI and the main relay case; these must be located within the
same substation.

e The DHMI communication cable must not be in contact with hazardous live
parts.

e The DHMI communication cable must not be routed or placed alongside
high-voltage cables or connections. Currents can be induced in the cable
which may result in electromagnetic interference.

o We recommend to use only cables of category CAT6 (or better), which has
been tested up to a length of 10 m.

Failure to follow these instructions will result in death or serious
injury.
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5 Installation and Connection P631

A WARNING
HAZARD OF EQUIPMENT DAMAGE OR LIFETIME REDUCTION

e The instructions given in the Section 5.5, (p. 5-14) (“Protective and
Operational Grounding”) should be noted. In particular, check that the
protective ground connection is secured with a tooth lock washer, as per
the diagram “Installing the protective grounding conductor terminal” (Fig.
5-8. (p. 5-15)).

e If a cable screen is added to this connection or removed from it, then the
protective grounding should be checked again.

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

A WARNING
HAZARD OF EQUIPMENT DAMAGE OR LIFETIME REDUCTION

¢ Do not sustain exposure to high humidity during storage, the value shall
not exceed 75 % relative humidity.

e Once the device has been unpacked, it is recommended to energize it
within the three following months.

e The device has to be energized at least once in 4 years, if it is not in
permanent operation.

o Where electrical equipment is being installed, sufficient time should be
allowed for acclimatization to the ambient temperature of the environment
before energization.

Failure to follow these instructions can result in equipment damage,
unintended equipment operation or reduction of equipment lifetime.
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P631 5 Installation and Connection

5.1 Unpacking and Packing

All P631 devices are packaged separately into dedicated cartons and shipped
with outer packaging. Our products leave our factory in closed, sealed original
packaging. If at receipt of the delivery the transport packaging is open or the
seal is broken, the confidentiality and authenticity of the information contained in
the products cannot be ensured.

Use special care when opening cartons and unpacking devices, and do not use
force. In addition, make sure to remove supporting documents and the type
identification label supplied with each individual device from the inside carton.
The design revision level of each module included in the device when shipped
can be determined from the list of components (assembly list). This list of
components should be filed carefully.

After unpacking, each device should be inspected visually to confirm it is in
proper mechanical condition.

If the P631 needs to be shipped, both inner and outer packaging must be used. If
the original packaging is no longer available, make sure that packaging conforms
to DIN ISO 2248 specifications for a drop height = 0.8 m.
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5 Installation and Connection P631

5.2 Checking Nominal Data and Design Type

The nominal data and design type of the P631 can be determined by checking
the type identification label (see below). One type identification label is located
under the upper hinged cover on the front panel and a second label can be found
on the inside of the device. Another copy of the type identification label is fixed
to the outside of the P631 packaging.

PX3X-XXXXXXXX-3XX-4XX-6XX-7 XX~ " l:48-250 v =
9xx-8xx *L100-230 v ~
SER No. 3XXXXXXX /XX/XX

In 1/5A 50/ 60Hz

E.Serial No. 3.xxxxxx.x
Vn 50 - 130V

E.Reg No.  STXXXXXXXXX

Fig. 5-1: Example of the type identification label of a device from the Easergy MiCOM 30 family.

The P631 design version can be determined from the order number. A
breakdown of the order number is given in Chapter “Order Information”
(Chapter 15, (p. 15-1)).
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P631 5 Installation and Connection

5.3 Location Requirements

The P631 has been designed to conform to EN 60255-6. Therefore it is important
when choosing the installation location to make certain that it provides the
operating conditions as specified in above DIN norm sections 3.2 to 3.4. Several
of these important operating conditions are listed below.

5.3.1 Environmental Conditions

Ambient temperature: -5 °C to +55 °C [+23 °F to +131 °F]

Air pressure: 800 to 1100 hPa

Relative humidity: The relative humidity must not result in the formation of
either condensed water or ice in the P631.

Ambient air: The ambient air must not be significantly polluted by dust,
smoke, gases or vapors, or salt.

Solar Radiation: Direct solar radiation on the front of the device must be
avoided to ensure that the LC-Display remains readable.

5.3.2 Mechanical Conditions
Vibration stress: 10 to 60 Hz, 0.035 mm and 60 to 150 Hz, 0.5 ¢
Earth quake resistance: 5 ... 8 Hz, 3.5 mm /1.5 mm, 8 ... 35 Hz, 5 m/s?,
3 x1cycle
5.3.3 Electrical Conditions for Auxiliary Voltage of the Power Supply

Operating range: 0.8 to 1.1 Vp nom With a residual ripple of up to 12 % Va nom

5.3.4 Electromagnetic Conditions

Substation secondary system design must follow the best of modern practices,
especially with respect to grounding and EMC.
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5 Installation and Connection P631

5.4 Installation

The dimensions and mounting dimensions for surface-mounted cases are given
in Section 4.2, (p. 4-4). When the P631 is surface-mounted on a panel, the wiring
to the P631 is normally run along the front side of the mounting plane. If the
wiring is to be at the back, an opening can be provided above or below the
surface-mounted case. Fig. 5-2, (p. 5-7) shows such an opening.

&8)

o

cl3

A
!

D5Z50MBA

Fig. 5-2: Opening (cutout) for running the connecting leads to an 40 TE surface-mounted case.

The opening width for the 40 TE surface-mounted case: 213 mm (shown in this
figure), for the 84 TE surface-mounted case: 435 mm. The other dimensions are
the same for all cases.

Flush-mounted cases are designed for control panels. The dimensions and
mounting dimensions are given in Chapter “Design”. When the P631 is mounted
on a cabinet door, special sealing measures are necessary to provide the degree
of protection required for the cabinet (IP 51).

Connection of protective grounding conductor: See “Protective and Operational
Grounding” (Section 5.5, (p. 5-14))

Instructions for selecting the flush-mount method:

The P631 has increased mechanical robustness if either the surface-mounted case
or - for the flush-mounted case - flush-mount method 2 (with angle brackets and
frame) is used. In this case, test severity class 2 of the vibration test, test severity
class 2 of the shock response test on operability as well as test severity class 1 of
the shock response test on permanent shock are applied additionally.

Dimensions of the panel cutouts:

Dimensional drawings of the panel cutouts for all cases and for the detachable HMI
can be found in Section 4.2, (p. 4-4).

P631/EN M/R-b5-A // P631-313-661 5-7



P631

5 Installation and Connection

For flush-mount method 1 (without angle brackets and frame), the procedure is
as follows:

Before the P631 can be installed into a control panel, the local control panel (or
the front element of the case for devices with detachable display) must be taken
down. The local control panel is removed as described below:

1. Remove both top and bottom hinged flaps from the device. (Lift/lower
both hinged flaps 180° up/down. Hold them in the middle and bend them
slightly. The side mountings of both hinged flaps can then be disengaged.)

2. Remove the M3.5 screws (see Fig. 5-3, (p. 5-9)).
3. Then remove the local control panel.

A WARNING

HAZARD OF EQUIPMENT DAMAGE

e The local control panel (or front element) is connected to processor
module P by a plug-in connecting cable. Make sure the connector position
is correct. Do not bend the connecting cable!

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

Then remove the lower M4 screws and only loosen the upper M4 screws (see
Fig. 5-3, (p. 5-9)). Now insert the P631 into the panel opening from the rear so
that the upper M4 screws fit into the corresponding holes. Then tighten all the
M4 screws. After this, replace the local control panel.

NOTICE

HAZARD OF EQUIPMENT DAMAGE

e When replacing the local control panel, take care not to tighten the screws
with too much strength! (Fastening torque 1.5 to 1.8 Newton meters).

¢ |If the control panel thickness is = 2 mm, the longer screws as enclosed
within the device packing must be used.

Failure to follow these instructions can result in equipment damage.

5-8
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5 Installation and Connection P631

For panels with a
thickness = 2 mm,
replace the M3 bolts
with the enclosed
longer M3 bolts

Merely loosen the
upper screws and

hook device on side
plates to mount

Remove the lower
screws completely
prior to mounting

12Y6181B

Fig. 5-3: Installation of a case into a control panel. Flush-mount method 1 (without the angle brackets and frame ).
Example for a device with a 40 TE case.

NOTICE
HAZARD OF EQUIPMENT DAMAGE

e The equipment provides increased mechanical robustness if either the
surface-mounted case or for the flush-mounted case flush-mount method 2
(with angle brackets and frame, see Fig. 5-5, (p. 5-10)) is used.

Failure to follow these instructions can result in equipment damage.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

e Secure connection of protective grounding conductor: See Section 5.5, (p.
5-14).

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

For flush-mount method 2 (using the angle brackets and frame), the procedure is
as follows:
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5 Installation and Connection

1. Remove the screws as shown in Fig. 5-4, (p. 5-10), ©® and mount the

enclosed angle brackets using these same screws.
2. Then push the device into the control panel cutout from the front.

3. Secure the device to the control panel by using the enclosed M6 screws

(see Fig. 5-5, (p. 5-10)).
4. Assemble the cover frame and snap-fasten onto the fixing screws.

110 6P

[¢)

il

45Z5058A

Fig. 5-4: Mounting the angle brackets.

Ey=————

Frame

Angle brackets

,g0omm for

Wwidth:
the AOTE case

Height: 204mm

12Y6183B

Fig. 5-5: Installation of a case into a control panel, flush-mount method 2 (with angle brackets and frame). Example

for a device in a 40 TE case.

5-10
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5 Installation and Connection P631

The cover frame width of the 40 TE surface-mounted case is: 280 mm, of the
84 TE case is: 486 mm. The cover frame height is for all cases: 204 mm.

NOTICE
HAZARD OF EQUIPMENT DAMAGE

e The equipment provides increased mechanical robustness if either the
surface-mounted case or for the flush-mounted case flush-mount method 2
(with angle brackets and frame, see Fig. 5-5, (p. 5-10)) is used.

Failure to follow these instructions can result in equipment damage.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

e Secure connection of protective grounding conductor: See Section 5.5, (p.
5-14).

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

A rack mounting kit can be used to combine a flush-mounted 40 TE case with a
second sub-rack to form a 19” mounting rack (see Fig. 5-6, (p. 5-12)). The

second sub-rack can be another device, for example, or an empty sub-rack with a
blank front panel. Fit the 19” mounting rack to a cabinet as shown in Fig. 5-7,

(p. 5-13).
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P631 5 Installation and Connection

Tapped bush

Connection flange

61Y5077A

Fig. 5-6: Combining 40 TE flush-mounted cases to form a 19" mounting rack.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

e Secure connection of protective grounding conductor: See Section 5.5, (p.
5-14).

Failure to follow these instructions will result in death or serious
injury.
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5 Installation and Connection P631

Covering flange

Rack frame

61Y5078A

Fig. 5-7: Installing the P631 in a cabinet with a 19” mounting rack.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

e Secure connection of protective grounding conductor: See Section 5.5, (p.
5-14).

Failure to follow these instructions will result in death or serious
injury.
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P631 5 Installation and Connection

5.5 Protective and Operational Grounding

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

e The device must be reliably grounded to meet protective equipment
grounding requirements.

e The surface-mounted case is grounded using the bolt and nut,
appropriately marked, as the ground connection. The flush-mounted case
must be grounded in the area of the rear sidepieces at the location
provided. The bracket is marked with the protective ground symbol: @©.
The cross-section of the ground conductor must conform to applicable
national standards. A minimum cross section of 2.5 mm? (= AWG12) is
required.

¢ In addition, a protective ground connection at the terminal contact on the
power supply module (identified by the letters “PE” on the terminal
connection diagram) is also required for proper operation of the device.
The cross-section of this ground conductor must also conform to applicable
national standards. A minimum cross section of 1.5 mm? (US: AWG14 or
thicker) is required.

e If a detachable HMI is installed, a further protective conductor (ground/
earth) of at least 1.5 mm? (US: AWG14 or thicker) must be connected to
the DHMI protective conductor terminal to link the DHMI and the main
relay case; these must be located within the same substation.

e All grounding connections must be low-inductance, i.e. it must be kept as
short as possible.

e The protective conductor (earth) must always be connected to the
protective grounding conductor terminal in order to guarantee the safety
given by this setup.

Failure to follow these instructions will result in death or serious
injury.
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5 Installation and Connection

P631

1 -
T 1
Y -
[ :

(i

PE terminal PE terminal
surface-mount. case flush-mount. case
Pos. | Description Pos. | Description
1 Nut M4 1 Nut M4
2 Tooth lock wash.A4.3 2 Tooth lock wash.A4.3
3 | Clamp bracket 3 Clamp bracket
4 | BoltM4 4 |BoltM4

19Y5220B

Fig. 5-8: Installing the protective grounding conductor terminal.
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P631

5 Installation and Connection

5.6

5.6.1

5.6.1.1

5.6.1.2

Connection

The P631 Transformer Differential Protection Device must be connected in
accordance with the terminal connection diagram as indicated on the type
identification label. The relevant terminal connection diagrams that apply to the
P631 are to be found either in the supporting documents supplied with the
device, or in Section 5.7, (p. 5-26).

In general copper conductors with a cross section of 2.5 mm?2 (US: AWG12) are
sufficient to connect a system current transformer to a current input on the P631.
To reduce CT knee-point voltage requirements, it may be necessary to install
shorter copper conductors with a greater cross section between the system
current transformers and the current inputs on the P631. Copper conductors
having a cross section of 1.5 mm? (US: AWG14) are adequate to connect binary
signal inputs, the output relays and the power supply input.

All connections run into the system must always have a defined potential.
Connections that are pre-wired but not used should preferably be grounded when
binary inputs and output relays are isolated. When binary inputs and output
relays are connected to common potential, the pre-wired but unused connections
should be connected to the common potential of the grouped connections.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

¢ When increased-safety machinery is located in a hazardous area the
device must always be installed outside of this hazardous area to protect
this equipment.

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

Connecting Measuring and Auxiliary Circuits

Power Supply

Before connecting the auxiliary voltage V, for the P631 power supply, it must be

ensured that the nominal value of the auxiliary device voltage corresponds with
the nominal value of the auxiliary system voltage.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

e The power supply must be turned off for at least 5 s before power supply
module V is removed. Otherwise there is the danger of an electric shock.

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

Current-Measuring Inputs

When connecting the system transformers, it must be ensured that the
secondary nominal currents of the system and the device correspond.
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5 Installation and Connection P631

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

¢ Do not open the secondary circuit of live system current transformers! If
the secondary circuit of a live CT is opened, there is the danger that the
resulting voltages will endanger personnel and damage the insulation.

e For pin-terminal connection devices, the terminal block for system current
transformer connection is not a shorting block! Therefore always short-
circuit the system current transformers before loosening the threaded
terminals.

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

5.6.1.3 Connecting the Measuring Circuits

The system current transformers must be connected in accordance with the
standard schematic diagram shown in Fig. 5-9, (p. 5-18). It is essential that the
grounding configuration shown in the diagram be followed. If the CT or VT
connection is reversed, this can be taken into account when making settings (see
Chapter 7, (p. 7-1)).
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——— A Transformer Type T
® B module 6)
X031 X032
1 1 1IA -
, 5 %‘ -111
L] | ]
3 3 1B
. 4 3| 112
5 5 1I1C
o 6 3 113 '
. .
| ] | ]
| ] | ]
T | ] | ]
xoi2  » .
7 1 2IA==
. R 3 -121
9 3 21B
L] - | ]
10 4 %‘ -122
n 5 2C
- . %\ -723
S " ]
P631

6125084B

Fig. 5-9: Standard schematic connection diagram for the P631
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5 Installation and Connection P631

5.6.1.4

Connecting a Resistance Thermometer

A resistance thermometer can be connected if the device is fitted with analog
module Y. This analog I/O module input is designed to connect a PT 100
resistance thermometer. The PT 100 should be connected using the 3-wire
method (see Fig. 5-10, (p. 5-19)). No supply conductor compensation is
required in this case.

S8Z52H9A

Fig. 5-10: Connecting a PT 100 using the 3-wire method.

5.6.1.5

5.6.1.6

Connecting Binary Inputs and Output Relays

The binary inputs and output relays are freely configurable. When configuring
these components it is important to note that the contact rating of the binary 1/0
modules (X) varies (see Section 2.5.7, (p. 2-12)).

The polarity for connected binary signal inputs is to be found in the terminal
connection diagrams (see supporting documents supplied with the device or in
Section 5.7, (p. 5-26)). This is to be understood as a recommendation only.
Connection to binary inputs can be made as desired.

Connecting Trip and Close Command Relays

Standard outputs of Px30 aren't supposed to open DC current flowing through
inductive CB coil. This task has to be addressed by properly applied CB auxiliary
contacts (52a/b).
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5 Installation and Connection

@ ~
Kxx K—l CB
h
MICOM P30 - 52a
_@_

49Z9005A

Fig. 5-11: Example of trip circuit wiring.

In order to ascertain that the inductive coil current is switched off from the CB
auxiliary contacts, the setting of minimum pulse duration for trip commands
(MAIN: Min.dur. trip cmd. 1 etc.) and close command need to consider the
operating times of the circuit breaker and its auxiliary contacts. Sufficient margin
has to be applied for pulse duration. A common setting is to double operating
time of the circuit breaker, e.g. for a CB trip operation time top of 100 ms, the
minimum trip pulse time should be 0.2 s (see the following figure).

CB Closed (52a)

top

CB's operating time

tmop= 2*top

<

MAIN:
Min.dur. trip cmd. 1

49Z9006A

Fig. 5-12: Example of trip pulse timing.

This of course also applies to device open/close command outputs operated with
fix (short or long) command duration (e.g. DEVxx Oper. mode cmd. = Short
command).

If the Px30 output contact triggers an auxiliary relay which opens or closes the
CB consecutively, then it should be verified, that the make/continuous/break coil
currents of this auxiliary relay are within the limit values given in Section 2.5.7,
(p. 2-12).

Note: Upon testing such command outputs, the CB (or equivalent auxiliary
components) must not be mechanically locked, so that the auxiliary 52a/b
contact could operate and break the DC current. If the CB has to stay locked,
tripping or closing circuit has to be opened by terminal disconnection or test
switch.

5-20

P631/EN M/R-b5-A // P631-313-661
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5.6.2

5.6.3

5.6.3.1

5.6.3.2

Connecting the IRIG-B Interface

An IRIG-B interface for time synchronization is available with the Ethernet
module. It is connected by a BNC connector. Demodulated and modulated
signals can be used.

Connecting the Communication Interfaces

PC Interface

The PC interface is provided so that personnel can operate the device from a
personal computer (PC).

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

e The PC interface is not designed as a permanent connection.
Consequently, the female connector does not have the extra insulation
from circuits connected to the system that is required per IEC/EN
60255-27. Therefore DO NOT leave any permanent cable connection on
the PC interface connector at the HMI front panel.

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

A WARNING
UNEXPECTED EQUIPMENT OPERATION

¢ Do not use a PC with active termination on any connection pin of the
RS232 interface. Wrong termination can drive the device to delay
operating actions from the HMI as long as this wrong termination is active
on the PC interface.

Failure to follow these instructions can result in unintended
equipment operation.

Communication Interfaces

The communication interfaces are provided as a permanent connection of the
device to a control system for substations or to a central substation unit.
Depending on the type, communication interface 1 on the device is connected
either by a special fiber-optic connector or an RS 485 interface with twisted pair
copper wires. Communication interface 2 is only available as an RS 485 interface.

The selection and assembly of a properly cut fiber-optic connecting cable

requires special knowledge and expertise and is therefore not covered in this
operating manual.
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HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

e Do not connect or disconnect the RS 485 or fiber-optic interface when the
supply voltage for the device is under power and in operation.

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

An RS 485 data transmission link between a master and several slave devices
can be established by using the optional communication interface. The
communication master could be, for instance, a central control station. Devices
linked to the communication master, e.qg. P631, are set-up as slave devices.

The RS 485 interface available on the P631 was designed so that data transfer in
a full duplex transmission mode is possible using a 4-wire data link between
devices. Data transfer between devices using the RS 485 interface is set up only
for a half duplex transmission mode. To connect the RS 485 communication
interface the following must be observed:

@ Only twisted pair shielded cables must be used, that are common in
telecommunication installations.

@ At least one symmetrical twisted pair of wires is necessary.

o Conductor insulation and shielding must only be removed from the core in
the immediate vicinity of the terminal strips and connected according to
national standards.

@ All shielding must be connected to an effective protective ground surface at
both ends.

@ Unused conductors must all be grounded at one end.

A 4-wire data link as an alternative to a 2-wire communications link is also
possible. A cable with two symmetrical twisted pair wires is required for a 4-wire
data link. A 2-wire data link is shown in Fig. 5-13, (p. 5-23), and a 4-wire data
link is shown in Fig. 5-14, (p. 5-24) as an example for channel 2 on the
communication module. The same is valid if channel 1 on the communication
module is available as a RS 485 interface.

2-wire data link:

The transmitter must be bridged with the receiver on all devices equipped
electrically with a full duplex communication interface, e.g. the P631. The two
devices situated at either far end must have a 200 to 220 Q resistor installed to
terminate the data transmission conductor. In devices from the Easergy MiCOM
30 family, and also in the P631, a 220 Q resistor is integrated into the RS 485
interface hardware and can be connected with a wire jumper. An external
resistor is therefore not necessary.

4-wire data link:

Transmitter and receiver must be bridged in the device situated on one far end
of the data transmission conductor. The receivers of slave devices, that have an
electrically full-duplex communication interface as part of their electrical system,
e.g. the P631, are connected to the transmitter of the communication master
device, and the transmitters of slave devices are connected to the receiver of the
master device. Devices equipped electrically with only a half duplex RS 485
communication interface are connected to the transmitter of the communication
master device. The last device in line (master or slave device) on the data
transmission conductor must have the transmitter and receiver terminated with
a 200 to 220 Q resistor each. In devices from the Easergy MiCOM 30 family, and
also in the P631, a 220 Q resistor is integrated into the RS 485 interface
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P631

hardware and can be connected with a wire jumper. An external resistor is
therefore not necessary. The second resistor must be connected externally to the
device (resistor order number see Chapter “Accessories and Spare Parts”).

-X9/-X10

D
-
N )

-

|

o1+ }DZ[R]

200...220Q
] 1 H;
_ (W M
D1[T] [ N D
] ¥ =
D2[R] [ +
' ]
XXXX
First participant
connect. to the line ———
N — —
(e.g. the master) )l
-X9/-X10 1 2| 3 4 5
" —T +[ -+
I L:F—ib
' L1
D2[R] D1[T]

[peat i

\\}—0:

5 +l ]Dlm

P631

Last participant

connect. to the line

I

I XXXX

D2[R] D1[T]

Device with half-

duplex interface
1976480C

Fig. 5-13: 2-wire data link. (Note: the setting MAIN: Chann.assign.COMM1/2 decides about whether -X9
(=channel 1) or -X10 (=channel 2) is used.)
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-X9/-X10

N
=]
o
N
N
=]
o}

=

*—
L

} D2[R]

-

b~ o~ N =

8

-
PR P

L
jon
=

*—

] D1[T]

First participant
connect. to the line

(e.g. the master)

L] L]
Dl[T][ .
L] L]
D2[R][ .
L] L]
| XXXX, S

\H—(
\H—(

P631

Last participant

connect. to the line

-X9/-X10 1 3 4] 5
" =+ -+ ST =T F -
| = —
|
[] [ — | — | — [ —
D2[R] D1[T]

1
| D2[R] D1[T]
1

= .

. . Doox . .

Device with half-

duplex interface
1976481B

Fig. 5-14: 4-wire data link. (Note: the setting MAIN: Chann.assign.COMM1/2 decides about whether -X9
(=channel 1) or -X10 (=channel 2) is used.)

For CH1/CH2 connection diagram, please refer to Section 5.7, (p. 5-26)
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5.6.3.3

Ethernet Module Connection

The diagram and the related tables below show the Interface arrangement of
Ethernet module, as they are the fiber/copper connectors and IRIG-B connector.

E ’ E U E U E ’
v
Glx|z 5 3 E
23|k cole|e|«
col|e|e|«< Oco|e|e|m
< <
()
T
m <
("]
o (8) (8) (8
[ m m [
| 9 9 )
o« o« o« o«
® e ®® ®® ®®
N ! ! N
Fig. 5-15: SEB Fiber. | Fig. 5-16: SEB Fig. 5-17: REB Fiber. |Fig. 5-18: REB
Copper. Copper.

Connector Connections

ETH A Fiber/Copper

ETH B Fiber/Copper

ETH C Copper

IRIG-B Demodulated (DC IRIG-B)/ Modulated (AC IRIG-B)

Tab. 5-1: Connector functionality.

LED Function (0] Off Flashing
Green Link Link o.k. Link broken
Yellow Activity Packets received/ emitted

Tab. 5-2: LED functionality.
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5.7 Location and Connection Diagrams
5.7.1 Location Diagrams P631-413/414/415/416
Location diagrams for P631 in 24 TE case
® Pin-terminal connection (P631 -415)
@ Transformer module: Ring-terminal connection, other modules pin-terminal
connection (P631 -416)
0102103 0506
PIAl T [V|X
CH1 6J 41 | 4H
CH2 80
o -
LC/ 6o
RJ45 é
RéB £SO
LC/
RJ45
0T 1021 03] 05106
Location diagrams for P631 in 40 TE case
@ Pin-terminal connection (P631 -413)
01 ]02]03] | 07 09
PIA(l T X \"4
CH1 6) 4H 41
CH2 80
X
SéB 60
LC/
RJ45 X
A 30
REB
LC/
RJ45
01J02[03]7 | 07 09
@ Ring-terminal connection (P631 -414)
0L ] 02 [ 03 ] I [07 ] [09 ]
PIA( T X Vv
CH1 6) 4H a4l
CH2 80
X
SéB 60
LC/
RJ45] X
A 30
REB
LC/
RJ45
0L | 02 [ 03 ] I [07 ] [09]
Each of the numbered slots can be fitted with max. 1 module.
If a location diagram shows several modules for a particular slot, then these are
alternatives, depending on the ordering options.
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5.7.2 Terminal Connection Diagrams P631-413/414/415/416

“

is a placeholder for the slot.

See also Section 5.5, (p. 5-14), “Protection Conductor Terminal (PCT) / Case
Grounding / Protective Earth”
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Transformer Type T Power supply Type V Binary Type X Binary Type X
module module module module
6) 4] 80 4H 60
ﬁini '_Pin_ Current measuring iini '_Pin_ li‘rﬁ ,_Pin_ 'Eirg ,_Pm_
| 1IA 1 1 | contacts i 1
1l 1 o T ko Lo EA] — T
I 2l ol 31 3 : | :I : - I 31 3 5
Y L 12 rHE I a) e wf/ I 5
Il_'_4|| T 5 Csisify Je g kot 5115 %
h—+ 6 I 6l 6l ]
T | I
| sl si[HIC 113 7 || A
L e,! 6, 8 Lo zlg 4 ko2
b G e e
| :
[ P Il I=— :
| I|xo4z: : |: : : 10|FA12:
[T 2I1A ity o b
7l :
| I_>.NW\_|T21 Fayl 2] jt’i}Koz 110 2 7 2
8ll 2] T2l 31+ -« R Iﬁi.l_ap—l
T S21B LI | B 131 4
oy, 3l 22 = el S ko
Mool &l * P STHEGI g
1y slf2cC 723 o & 16 7
112y ol Il EHIEH —
H | | |
b | o :—:C.L
| | — —
191] 1 M
o e U2/ xos I
L= I+ i ';9”_1'_
B i — T
| Il 21 3 |
: 1| : 21l 4
| o I_n_L
2, 8| ] Jt’t/Ko4 I;j ZI * Kos
127, oll+ 45 - pua T S
[ Il == 251 7
Lo ] 26 8 * ko6
2711 9] ]
[ T—— J—
Bina Type X Communication Type A
module 6l 30 module CH1/ CH2
Ring  Pin
X 1% 1l Per order
! vlll 71| Output relays Serial [Channel 1]
| 2 2 ;" K 01 __ | optical fiber link
I 371 3 : :_XI:
[ 1 : " ~g| u17
e -
|
7 7 19
S o ]
|_9L|__9_.L—"I or wire link
s : )
I m”&f: : I %! XY
= : l
1l 2 * | 2! :|D2[R]
[12]) 3 ] EH
l_u_|. l—l--:|.| u19
13, 4 4
14l 5 } ko3 5 J_:|D1[T]
1511 61 ] [ |
G HE
l17;, 8 signal 1_15422/485
118yl 9y inputs Serial [Channel 2]
i IL—a wire link only
1 —=
bz
X3 l
Tl . u_02 |
1 19,; 1l _ L 2! D2[R]
|_H_I'20 g _ I|—|-3I-I:I-| :| u20
21 3 u_ 03 4)
22l 4] A i Joum
250 5) . u_o4 =
| 24T 6]
25,0 7 . u_os RS 422 / 485
e —5H] IRIG-B
2711 9 uU_o6 %11 1| time synchronization
= vzt
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Communication Type A
module SEB LC

Ethernet [IEC]
optical glass fiber LC
— — | Port A

and Ethernet
service interface
Port C

RJ45

vV %!
%
G

IRIG-B
time synchronization

(DC IRIG-B)
I D

2| [isolated GND U2l

L — 1 |Modulated
(AC IRIG-B)

Communication Type A
el SEB RJ45

Ethernet [IEC]
wire link

Port C

ol
=G|

IRIG-B
time synchronization

(DC IRIG-B)
4 Demodulated

1
2 [isolated anD U2l

_ I|Modulated
(AC IRIG-B)

Corgn?unication Type A

OCES REB LC
Ethernet [IEC]
optical glass fiber LC

— — | Port A
| x13l
I RX: -~
I - u26
R |
H—
— | Port B
| x1al
| RXI| TS
: —THx/v| v28
LS B P
e
and Ethernet
service interface
| PortC
Mxas|
I 11
| X//Y] U3l
RJ45
IRIG-B
_ time synchronization
Ixa1l (DC IRIG-B)
| 1! [pemodulated
! 2: solated GND U2l
r
31
L — 1 [Modulated
(AC IRIG-B)

Communication Type A
iEEluite REB RJ45

Ethernet [IEC]
wire link

Port A

<
=
=G|

:

X/[Y| u29

RJ45

Port B

=1
X
=i

|
| X//Y| u3o

=
=
[l

and Ethernet
service interface
Port C

X//Y| U3l

RJ45

:

IRIG-B
time synchronization

! (DC IRIG-B)
| 1 |pemodulated

I 27 [isolated GND. U2l

L — 1 |Modulated
(AC IRIG-B)
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6 Local Control (HMI)

6.1 Local Control Panel (HMI)

Switchgear installed in the bay can be controlled from the local control panel
(HMI). All the data required for operation of the protection device is entered from
the local control panel, and the data important for system management is read
out there as well. The following tasks can be handled from the local control
panel:

Controlling switchgear units
Readout and modification of settings

Readout of cyclically updated measured operating data and logic status
signals

Readout of operating data logs and of monitoring signal logs

Readout of event logs after overload situations, ground faults, or short
circuits in the power system

Device resetting and triggering of additional control functions used in
testing and commissioning

Control is also possible through the PC interface. This requires a suitable PC and
a specific operating program.

P631/EN M/R-b5-A // P631-313-661 6-1



P631 6 Local Control (HMI)
6.2 Display and Keypad
6.2.1 Text Display

The local control panel as a text display includes an LC display containing 4 x 20
alphanumeric characters.

@ For 24 TE case, there are seven keys with permanently assigned functions
and 10 LED indicators situated below the LCD.

For other cases, there are seven keys with permanently assigned functions
situated below the LCD and six additional freely configurable function keys
on the right hand side of the LCD.

Futhermore the local control panel (HMI) is provided with 23 LED indicators.
17 of these are on the left hand side of the LCD. The other six LED
indicators are situated to the right of the six freely configurable function
keys. (See Section 3.12, (p. 3-66) for the configuration of the LED

indicators.)

H4
H3
H2
H1
H17
HS
H6
H7
H8
H9

TRIP

ALARM

OUT OF SERVICE|

HEALTHY

EDIT MODE

0000000000

A

© O
o
(=

Schneider

Fig. 6-1: View of the local control panel and layout of the LED indicators for the 24 TE sized case.
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H4
H3
H2
HA1
H17
H5
H6
H7
H8
H9
H10
H11
H12
H13
H14
H15
H16

00000000000000000 [>

TRIP

ALARM @ o H18

OUT OF SERVICE

HEALTHY

EDIT MODE @ O H19
@c -
@c -

. O H23
Schneider
3E|ectric

Fig. 6-2: View of the local control panel and layout of the LED indicators for the text display of other sized cases.

6.2.2

6.2.3

6.2.4

6.2.4.1

Display lllumination

If none of the control keys are pressed, the display illumination will switch off
once the set “return time illumination” (setting in menu tree: “Par/Conf/LOC")
has elapsed. Pressing any of the control keys will turn the display illumination on
again. In this case the control action that is normally triggered by that key will
not be executed. Reactivation of the display illumination is also possible by using
a binary input.

If continuous display illumination is required, the function “return time
illumination” (LOC: Return time illumin.) is set to blocked.

Contrast of the Display

The contrast of the LC display can be adjusted by pressing 3 keys on the local
control panel at the same time, as follows:

Keep the Enter key (@) and the Clear key ((©) pressed simultaneously, then you
can press “Up” or “Down” (&, &) to raise or lower the contrast, respectively.

Short Description of Keys

“Up” and “Down” Keys
x®
&

Panel Level: The “up”/“down” keys switch between the pages of the Measured
Value Panel.
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P631 6 Local Control (HMI)
Menu Tree Level: Press the “up” and “down” keys to navigate up and down
through the menu tree in a vertical direction. If the unit is in input mode, the
“up” and “down” keys have a different function.

Input mode: Settings can only be changed in the input mode, which is signaled
by the LED indicator labeled EDIT MODE. Press the “up” and “down” keys in this
mode to change the setting value.

e “Up” key: the next higher value is selected.

o “Down” key: the next lower value is selected.
With list settings, press the “up” and “down” key to change the logic operator of
the value element.

6.2.4.2 “Left” and “Right” Keys
Menu Tree Level: Press the “left” and “right” keys to navigate through the
menu tree in a horizontal direction. If the unit is in input mode, the “left” and
“right” keys have a different function.

Input mode: Settings can only be changed in the input mode, which is signaled
by the LED indicator labeled EDIT MODE. When the “left” and “right” keys are
pressed, the cursor positioned below one of the digits in the change-enabled
value moves one digit to the right or left.

o “Left” key: the cursor moves to the next digit on the left.

@ “Right” key: the cursor moves to the next digit on the right.
In the case of a list setting, press the “left” and “right” keys to navigate through
the list of items available for selection.

6.2.4.3 ENTER Key
Panel Level: Press the ENTER key at the Panel level to go to the menu tree.
Menu Tree Level: Press the ENTER key to enter the input mode. Press the
ENTER key a second time to accept the changes as entered and exit the input
mode. The LED indicator labeled EDIT MODE signals that the input mode is
active.

6.2.4.4 CLEAR Key
Press the CLEAR key to reset the LED indicators and clear all measured event
data. The records in the recording memories are not affected by this action.
Input mode: When the CLEAR key is pressed all changes entered are rejected
and the input mode is exited.
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6.2.4.5 READ Key

Press the READ key to access a selected event recording from either the Panel
level or from any other point in the menu tree.

6.2.4.6 Configurable Function Keys

®

(@ ... ®)
By pressing a function key the assigned function is triggered.

More details on assigning functions to function keys can be found in Section 3.7,
(p. 3-43).

More details on handling function keys can be found in Section 6.8, (p. 6-11).

| Note: Function key is not available for 24 TE case. |\
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6.3 Display Levels

All data relevant for operation and all device settings are displayed on two levels.
At the Panel level, data such as measurements are displayed in Panels that
provide a quick overview of the current state of the bay. The “menu tree” level
below the panel level allows the user to select all data points (settings, signals,
measured variables, etc.) and to change them, if appropriate. To access a
selected event recording from either the panel level or from any other point in
the menu tree, press the “READ" key:
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6.4 Display Panels

The text display of the P631 can display Measured Value Panels which are called
up according to system conditions.

Selected measured values are displayed on the Measured Value Panels. The
system condition determines which Panel is called up (examples are the
Operation Panel and the Fault Panel). Only the Measured Value Panels relevant
for the particular design version of the given device and its associated range of
functions are actually available.

The Operation Panel is always provided.

Measured Value ;

Panel(s) Record View
Voltage VAB prim. Oper/Rec/0P_RC

20.7 kv Operat. data record
Voltage VBC prim.

20.6 kV D

+ofT L@

| Device type |
ove B o)
S| | |
| Parameters | | Operation | | Events |
®| = o
(&2 & &
Device ID I Cyclic measurements I Event counters I
Configuration parameters | Control and testing I Measured fault data I
Function parameters Operating data recordings | Event recordings |
@I X
& &
Global I Measured operating data I
Main functions | Physical state signals |
Parameter subset 1 I Logical state signals |
Parameter subset ... I
Control Menu tree

Fig. 6-3: Display panels and menu tree.
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6.5 Menu Tree and Data Points

All data points (setting values, signals, measured values, etc.) are selected using
a menu tree. When navigating through the menu tree, the first two lines of the
LC-Display always show the branch of the menu tree that is active, as selected
by the user. The data points are found at the lowest level of a menu tree branch
and they are displayed either with their plain text description or in numerically
encoded form, as selected by the user. The value associated with the selected
data point, its meaning, and its unit of measurement are displayed in the line
below.
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6.6 List Data Points

List data points are a special category. In contrast to other data points, list data
points generally have more than one associated value element. This category
includes tripping matrices, programmable logic functions, and event logs. When
a list data point is selected, the symbol ‘1’ is displayed in the bottom line of the
LCD, indicating that a sub-level is situated below this displayed level. The
individual value elements of a list data point are found at this sub-level. In the
case of a list parameter, the individual value elements are linked by operators
such as “OR".
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6.7 Note Concerning the Step-by-Step Descriptions

The following presentation of the individual control steps shows which displays
can be changed in each case by pressing keys. A small black square to the right
of the enter key indicates that the LED indicator labeled Edit Mode is illuminated.
The examples used here are not necessarily valid for the device type described
in this manual; they merely serve to illustrate the control principles involved.
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6.8 Configurable Function Keys

Note: Function key is not available for 24 TE case.

6.8.1 Configuration of the Function Keys F1 to Fx

Function keys [F1] to [Fx] can be assigned a password (see Section 6.12.9, (p. 6-
36)). In such a case they are effective only after that password has been
entered. By default, no password is required to use the function key.

It is assumed for the following operating example that function key [F1] is
enabled only after the password (as assigned at F_KEY: Password funct.key
1) has been entered. After the password has been entered the function key will
remain active for the duration set at F_KEY: Return time fct.keys.
Thereafter, the function key is disabled until the password is entered again.
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Control Step / Description Control Display
Action
Step 0 ; . Voltage A-B prim.
p Display example R
Voltage B-C prim.
20.6 kV
Step 1 Press function key [F1].
Eight asterisks (*) appear in the fourth line as a prompt
to enter the password if it is required. kKR KKk
(By default, i.e. no password required, this step and the
next do not exist and the function key is effective
immediately as described in Step 3.)

Step 2a |If a password is set, press the keys corresponding to

the set password, for example: @
“Left” *
“DOWn"
*

MRightll

Q) | .
MUp"
The display will change as shown in the right hand side @
column. *
Now press the ENTER key. If the correct password has Voltagg /;-Evprim.
been entered, the active display will re-appear. @ Voltage.B-C prim
Function key [F1] is now effective for the set return 20.6 kV '
time. \‘/
By default, no password is required and therefore 2N
function key [F1] is always effective.
Each function key can be assigned its own password,
and the return time is running after correct password
entry for each individual function key!)
If an invalid password has been entered, the display
shown above in Step 1 will appear.

Step 2b | This control step can be canceled at any time by Voltagg /;-Evprim.
pressing the CLEAR key before the ENTER key is Voltage B-C prim.
pressed. 20.6 kV
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Control Step / Description Control Display
Action
Step 3 Press [F1] again. The function configured to this vOltagg /;-Evprim.
function key is carried out. @ Voltage B-C prim.
20.6 kV
Step 4 When function keys are pressed during their associated Oper/CtriTest/LOC

return time, then the set function is carried out directly,
i.e. without checking for the password again.

(By default, i.e. no password required, this step does
not exist and the function key is permanently effective.)

O

Param. change enabl.
Yes
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6.9 Changing Between Display Levels
Jumping from Menu Tree Level to Panel Level

After start-up of the device, the menu tree level is displayed.

Control Step / Description Control Display
Action
Step 0 |From the Menu Tree Level, the user can jump to the Par/Func/Glob/MAIN
L o Device on-line

Panel Level from any position within the menu tree. No (=off)

Step 1 |First press the “up” key and hold it down while pressing Voltagg é'Evpri""
the CLEAR key. @ Voltage B-C prim.
Note: It is important to press the “up” key first and 20.6 kv

release it last in order to avoid unintentional resetting of
stored data.

©

Jumping from Panel Level to Menu Tree Level

Control Step / Description Control | Display
Action
Step 0 |Example of a Measured Value Panel. Voltagg Q-Evprim.
Voltage B-C prim.
20.6 kV
Step 1 Press the Enter key to go from the Panel Level to the P631
Menu Tree Level, @

After the set return time has elapsed (setting in menu tree: “Par/Conf/LOC"), the
display will automatically switch to the Panel level if a Measured Value Panel has
been configured.
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6.10

6.10.1
6.10.1.1

6.10.1.1.1

6.10.1.1.2

Login Step / Description

How to use Cyber Security Features

These sections shows the most common tasks associated with Cyber Security
features.

For many of these tasks, the steps you take are the same as you have performed
previously and with the main changes being in the steps you use to login and/or
logout.

Usage
How to Login

Local Default Access

If the Local Default Access is enabled, the user can login via the front panel
without password with associated roles.

Login with Prompt User List
This login process will happen if authorization is required for the current
operation.

In this case, the IED will prompt the user list, and the user needs to select proper
user name and enter the password to login.

Control
Action

Display

Step 0 When operation needs authorization, the CS gybe;fSecgrﬁy
insufficient rights message is displayed for 2 seconds tnsutt. rights
Step 1 PO Select a user
p The user list is shown . - | D e e
Select proper user by pressing the 'up' or ‘down C DefaultEngineer
or DefaultViewer
Step 2 Confirm the selection by 'Enter' key
i User Password?
Step 3 Password message is shown for user to enter AR
Step 4 If password is correct Cyber Security
login successful
Step 5 If password is incorrect, passord message shows again Cyber Security
(as in step 3) login failed
t : : : . ' User not selected
Step 6 If decided not. to !ogln (by pressing the 'CLEAR' key), Aborted with C key
the message is displayed for 2 seconds. (:)
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6.10.1.2 How to Logout
6.10.1.2.1 How to Logout at the IED
For security consideration, it would be better to logout the IED once the
configuration done.
The user can be logged out with 'HMI Logout' in the menu tree: 'Par/Conf/CS".
6.10.1.2.2 How to Logout at Easergy Studio

o Right-click on the device name and select Log Off.

o In the Log Off confirmation dialog click Yes.

6.10.1.3 How to Disable a Physical Port
It is possible to disable unused physical ports for security reason.
The physical ports can be disabled by using Easergy Studio or the front panel.
This can’t be done by the SAT. An Engineer-role is needed to perform this action.
IEC 61850 section:

@ Allows to disable the physical interface A/B or A (if available).

@ Allows to disable the physical interface C.

The physical ports can be disabled with 'Block Port A/B' or 'Block Port C' in the
menu tree: 'Par/Conf/IEC'.
PC section (IEC 103):

o Allows to disable commands and measurements. If both are disabled, the
complete interface is disabled.

It can be disabled with 'Command blocking' or 'Sig./meas.val.block' in the menu
tree: 'Par/Func/Glob/PC'.

6.10.1.4 How to Secure Function key
In cyber security implementation, this function has been linked to the front panel
authorization.

® When the function key pressed, if there is no user login in the front panel or
the logged- in user is not authorized, a prompt message will be raised in
the front panel to ask the user login.

Once the user logged-in, function key password is needed if function key
has a password. If the user already logged in with authorization and the
function key has no password, the command will be executed immediately.

o By default, the OPERATOR or ENGINEER Roles are able to operate the
function keys.

o If unauthorized users press Function Key during the setting change, they
need to commit the changes first then login with authorized user to operate
the function key.
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6.11

Control at Panel Level

The measured values that will be displayed on the Measured Value Panels can
first be selected in the menu tree under Par/Conf/LOC. The user can select
different sets of measured values for the Operation Panel (LOC: Fct.
Operation Panel), the Overload Panel (LOC: Fct. Overload Panel), and the
Fault Panel (LOC: Fct. Fault Panel).

Only the Measured Value Panels relevant for the particular design version of the
given device and its associated range of functions are actually available. The
selected set of values for the Operation Panel is always available. Please see
Section 6.12.5.1, (p. 6-26) for instructions regarding selection. If

“MAIN: Without function” has been selected for a given panel, then that
panel is disabled.

The Measured Value Panels are called up according to system conditions. If, for
example, the device detects an overload or a ground fault, then the
corresponding Measured Value Panel will be displayed as long as the overload or
ground fault situation exists. Should the device detect a fault, then the Fault
Panel is displayed and remains active until the measured fault values are reset,
by pressing the CLEAR key, for example.

Control Step / Description Control Display
Action
Step O Two measured values can be displayed simultaneously Voltagg /;-Evprim.
on the Panel. Voltage B-C prim.
20.6 kV
Step 1 If more than two measured values have been selected, Voltage C-A prim.

they can be viewed one page at a time by pressing the @
“up” or “down” keys. 415 A
The device will also show the next page of the

Measured Value Panel after the set Hold-Time for
Panels (LOC: Hold-time for Panels, located at “Par/ @
Conf” in the menu tree) has elapsed.

20.8 kV
Current A prim.

or
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6.12 Control at the Menu Tree Level
6.12.1 Navigation in the Menu Tree

Folders and Function Groups

All data points are organized in different folders based on practical control
requirements.

At the root of the menu tree is the unit type; the tree branches into the three
main folders “Settings”, “Measurements & Tests” and “Fault & Event Records”,
which form the first folder level. Up to two further folder levels follow so that the
entire folder structure consists of three main branches and a maximum of three
folder levels.

At the end of each branch of folders are the various function groups in which the
individual data points (settings) are combined.

PX yyy
Unit
type
A A
v ) )
RV PX yyy PX yyy
Folder Parameters - | Operation - | Events
< > < >
plane 1
A A A A
L TS
Y
Oper/
Folder Cyclic measurements
plane 2 -~
A *
L
Y
Oper/Cycl/
Folder Meas. operating data
plane 3 -~
A A
Y
Oper/Cycl/Data/
Function MAIN
€« —— —
groups
A A
A
Oper/Cycl/Data/MAIN
Data Date
. 01.01.16 dd.mm.yy [€——=—
points

Fig. 6-4: Basic menu tree structure.
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6.12.2 Switching Between Address Mode and Plain Text Mode

The display on the local control panel can be switched between address mode
and plain text mode. In the address mode the display shows settings, signals,
and measured values in numerically coded form, that is, as addresses. In plain
text mode the settings, signals, and measured values are displayed in the form
of plain text descriptions. In either case, control is guided by the menu tree. The
active branch of the menu tree is displayed in plain text in both modes. In the
following examples, the display is shown in plain text mode only.

Control Step / Description Control | Display
Action
Step O In this example, the user switches from plain text mode Par/Func/Glob/MAIN
to address mode DO SO
) No (=off)
Step 1 To switch from address mode to plain text mode or vice ggg/ggg‘:/GlOb/MAIN
versa, press the CLEAR key and either the “left” key or @ ) 0
the “right” key simultaneously. This can be done at any
point in the menu tree. +
or
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6.12.3

Change-Enabling Function

Although it is possible to select any data point in the menu tree and read the
associated value by pressing the keys, it is not possible to switch directly to the
input mode. This safeguard prevents unintended changes in the settings.

There are two ways to enter the input mode.

o Global change-enabling function: To activate the global change-
enabling function, set the LOC: Param. change enabl. parameter to
Yes (menu tree: Oper/CtrlTest/LOC).

The change can only be made after the password has been entered.
Thereafter, all further changes - with the exception of specially protected
control actions (see Section 6.12.8, (p. 6-34)) - are enabled without
entering the password.

o Selective change-enabling function: Password input prior to any setting
change.

This setup is designed to prevent accidental output and applies even when
the global change-enabling function has been activated. The following
example is based on the factory-set password. If the password has been
changed by the user (see Section 6.12.9, (p. 6-36)), the following
description will apply accordingly.

6-20
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Step O

Step 1

Step 2

Step 3

Step 4

6.12.3.1

Control Step / Description

In the menu tree Oper/CtriTest/LOC, select the
LOC: Param. change enabl. parameter.

Control

Action

Display

Oper/CtrlTest/LOC
Param. change enabl.
No

Login procedure

Press the ENTER key. Insufficient rights message is
displayed for 2 seconds.

Select proper user by pressing 'up' and 'down’.

Press the ENTER key. Eight asterisks (*) appear in the
display.

Enter the configured password of the selected user.
Please refer to Section 3.3.2, (p. 3-5) for detailed
information about the compatibility with or without
Cyber Security.

(o]

» 9 0 ®

Cyber Security
insuff. rights

Select a user
DefaultOperate
DefaultEngineer
DefaultViewer

User Password?

>k >k kK ok >k kok

Cyber Security
login successful

The LED indicator labeled EDIT MODE will light up. This
indicates that the setting can now be changed by
pressing the “up” or “down” keys.

Oper/CtrlTest/LOC
Param. change enabl.
No

Change the setting to Yes.

SRy

Oper/CtrlTest/LOC
Param. change enabl.
Yes

Press the enter key again. The LED indicator will go out.

The unit is enabled for further setting changes.

O

Oper/CtrlTest/LOC
Param. change enabl.
Yes

The same procedure applies to any setting change unless the global change-
enabling function has been activated. This method is recommended for a single
setting change only. If several settings are to be changed, then the global
change-enabling function is preferable. In the following examples, the global

change-enabling function has been activated.

Automatic Return

The automatic return function prevents the change-enabling function from
remaining activated after a change of settings has been completed. Once the set
return time (LOC: Autom. return time, menu tree “Par/Conf/LOC") has
elapsed, the change-enabling function is automatically deactivated, and the
display switches to a Measured Value Panel corresponding to the current system
condition. The return time is restarted when any of the control keys is pressed.

P631/EN M/R-b5-A // P631-313-661
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6.12.3.2 Forced Return

The return described above can be forced from the local control panel by first
pressing the “up” key and then holding it down while pressing the CLEAR key.

It is important to press the “up” key first and release it last in order to avoid
unintentional deletion of stored data.

Even when the change-enabling function is activated, not all settings can be
changed. For some settings it is also necessary to disable the protective function
(MAIN: Device on-line, menu tree: Par/Func/Glob/MAIN). Such settings include
the configuration settings, by means of which the device interfaces can be
adapted to the system. The following entries in the “Change” column of the
“Telegram Documentation” (part of the separately available
“DataModelExplorer”) indicate whether values can be changed or not:

® “on”: The value can be changed even when the protective function is
enabled.

o “off”: The value can only be changed when the protective function is
disabled.

® “-":The value can be read out but cannot be changed.
The device is factory-set so that the protective function is disabled.
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6.12.4 Changing Parameters

If all the conditions for a value change are satisfied, the desired setting can be
entered.
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Control Step / Description Control Display
Action
Step O ; ) Oper/CtrlTest/LOC
P Example of a display ) o Param. change enabl.
In this example, the change-enabling function is Yes
activated and the protective function is disabled, if
necessary.
Step 1 Select the desired setting by pressing the keys. Par/Conf/LOC
@ Autom. return time
@@® 50000 s
D)

Step 2 Login procedure Eﬁgﬁ;fse"f:g;g
Press the ENTER key. Insufficient rights message is @ '
displayed for 2 seconds.

P ' ' Select a user
Select proper user by pressing 'up' and 'down’. DefaultOperate

: DefaultEngineer
@ DefaultViewer
zresls the ENTER key. Eight asterisks (*) appear in the giii*iiisword?
isplay. (D
Enter the configured password of the selected user. SR 9
. ] login successful

Please refer to Section 3.3.2, (p. 3-5) for detailed
information about the compatibility with or without
Cyber Security.

Step3 | he LED indicator labeled EDIT MODE will light up. The | Zag/CO“f/toc g
last digit of the value is highlighted by a cursor _\./_ u Ogéegg ugn tme
(underlined). N -

Step 4 Press the “left” or “right” keys to move the cursor to GRS S
the left or right Autom. return time

: 5000 0 s

Step 5 Change the value highlighted by the cursor by pressing Zag/Conf/IEOC iy
the “up” and “down” keys. In the meantime the device @ u orgéozeougn tme
will continue to operate with the old value. @ -
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Control Step / Description Control Display
Action

Step 6 Press the ENTER key. The LED indicator labeled EDIT Par/Conf/LOC
MODE will go out and the device will now operate with @ Autogéoigtgrn time
the new value. Press the keys to select another setting

for a value change.

Step 7 If you wish to reject the new setting while you are still ia):/Conf/IEOC B
entering it (LED indicator labeled EDIT MODE is on), @ u Ogéogg grn ime

press the CLEAR key. The LED indicator will go out and
the device will continue to operate with the old value.
A further setting can be selected for a value change by
pressing the keys.
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6.12.5

6.12.5.1

List Parameters

Setting a List Parameter

Using list settings, the user is able to select several elements from a list in order
to perform tasks such as defining a trip command or defining the measurements
that will be displayed on Measured Value Panels. As a rule, the selected elements
are linked by an “OR” operator. Other operators (NOT, OR, AND, NOT OR and
NOT AND) are available in the LOGIC function group for linking the selected list
items. In this way binary signals and binary input signals can be processed in a
Boolean equation tailored to meet user requirements. For the DNP 3.0
communication protocol, the user defines the class of a setting instead of
assigning operators. The definition of a trip command shall be used here as an
illustration.

6-26
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Control Step / Description Control Display
Action

Step 0 Select a list setting (in this example, the parameter Eatr/F”nF/Glfc’b(MAINd
MAIN: Fct.assig.trip cmd.1 at “Par/Func/Glob/ ct.assign.trip cnd.
MAIN” in the menu tree). The down arrow (! ) indicates '
that a list setting has been selected.

Step 1 Press the “down” key. The first function and the first AR AT I S L)

. . . . . Fct.assign.trip cmd.
selected signal will appear in the third and fourth lines, @ #01 DIST
respectively. The symbol “#01” in the display indicates Trip zone 1
the first item of the selection. If MAIN: Without
function appears for the first item, then this means
that no function assignment has yet been made.

Step 2 Scroll through the list of assigned functions by pressing Par/Func/Glob/MAIN
"y " “ ” Fct.assign.trip cmd.
the “right” and “left” keys. @ @ OR #02 DIST
Trip zone 2
Once the end of the list is reached, the display shown Par/Func/Glob/MAIN
. . Fct.assign.trip cmd.
on the right will appear. #05 MAIN
2?7?27
Step 3 Press the ENTER key at any position in the list. The LED Eatr/F”nF/Glfc’b(MAINd
indicator labeled EDIT MODE will light up. (@ |Fet-assion2rap cnd.
Trip zone 2
AS l /
B
Step 4 Scroll through the assignable functions by pressing the SEWARIUCATLL 30
“ " “ " - : Fct.assign.trip cmd.
right” and “left” keys in the input mode. @ @ #02 DIST
Trip zone 4
Step 5 Select the operator or the class using the “up” and WA ATLL AL
“ “ : : “AD " Fct.assign.trip cmd.
down“ keys. In this particular case, only the “OR @ OR #02 DIST
operator can be selected. There is no limitation on the Trip zone 4
selection of classes. ®
Step 6 Press the ENTER key. The LED indicator will go out. The SEWARIU AL LA
. o Fct.assign.trip cmd.
assignment has been made. The unit will now operate @ OR #02 DIST
with the new settings. Trip zone 4
If no operator has been selected, the “OR” operator is
always assigned automatically when the ENTER key is
pressed. There is no automatic assignment of classes.
Ste 7 “ n H H H 1 Pa r/ FUnC/GlOb/MAIN
p Rress the “up” key to exit the list at any point in the e s
list. <:>
13
Step 8 If you wish to reject the new setting while you are still Eatr/F”anl:b(MAINd
entering it (LED indicator labeled EDIT MODE is on), @ 0|§ .a551gn.#5;pD§rgT.

press the CLEAR key. The LED indicator labeled EDIT
MODE will be extinguished.

Trip zone 2

P631/EN M/R-b5-A // P631-313-661
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6.12.5.2 Deleting a List Parameter

If MAIN: Without function is assigned to a given item, then all the following
items are deleted. If this occurs for item #01, everything is deleted.
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6.12.6

6.12.6.1

Memory Readout

Memories can be read out after going to the corresponding entry point. This does
not necessitate activating the change-enabling function or even disabling the
protective functions. Inadvertent clearing of a memory at the entry point is not
possible.

The following memories are available:
o Inthe menu tree “Oper/Rec/OP_RC”: Operating data memory
o In the menu tree “Oper/Rec/MT_RC”: Monitoring signal memory
e Event memories
o In the menu tree “Events/Rec/FT_RC": Fault memories 1 to 8
o In the menu tree “Events/Rec/OL_RC”: Overload memories 1 to 8
Not all of these event memories are present in each unit.

Readout of the Operating Data Memory

The operating data memory contains stored signals of actions that occur during
operation, such as the enabling or disabling of a device function. A maximum of
100 entries is possible, after which the oldest entry is overwritten.

Control Step / Description Control Display

Action

Step O Select the entry point for the operating data memory.

Oper/Rec/0P_RC
Operat. data record.

l

Step 1 Press the “down” key to enter the operating data
memory. The latest entry is displayed.

Oper/Rec/0P_RC
01.01.13 11:33 ARC
Enabled USER

No

Step 2 Press the “left” key repeatedly to display the entries

end of the operating data memory has been reached,
pressing the “left” key again will have no effect.

Oper/Rec/0P_RC

Enabled USER
Yes

Step 3 Press the “right” key to display the previous entry.

Oper/Rec/0P_RC
01.01.13 11:33 ARC
Enabled USER

No

Step 4 Press the “up” key at any point within the operating
data memory to return to the entry point.

one after the other in chronological order. Once the @ Sl e Al

Oper/Rec/0P_RC
Operat. data record.

{
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6.12.6.2

Readout of the Monitoring Signal Memory

If the unit detects an internal fault in the course of internal self-monitoring
routines or if it detects power system conditions that prevent flawless functioning
of the unit, then an entry is made in the monitoring signal memory. A maximum
of 30 entries is possible. After that an “overflow” signal is issued.

Control Step / Description

Control
Action

Display

Step 0 Select the entry point for the monitoring signal Oper/Rec/MT_RC
memory. Mon. signal record.
13
Step 1 Press the “down” key to enter the monitoring signal Mon. signal record.
P memory. The oIdestintr is displayed 750 (VD [
Y y played. Checksum error param
Step 2 Press the “right” key repeatedly to display the entries gg“élsig"ié_gicg;am
one after the other in chronological order. If more than @ Extl:ep"cion OF‘)er syst
30 monitoring signals have been entered since the last ' '
reset, the “overflow” signal is displayed as the last
entry.
Step 3 “ " : ; ) Mon. signal record.
p Press the “left” key to display the previous entry 61.01.13 13:33 SEMON
Checksum error param
Step 4 If the “down” key is held down while a monitorin Mon. signal record.
signal is being diyspla ed, the followin additionalg @ Gt
. . . .y ! 9 Checksum error param
information will be displayed:
e First First: 13:33:59.744
. . . Updated: Yes
Time when the signal first occurred e e PR
e Updated Number: 5
The fault is still being detected (Yes) oris no
longer detected (No) by the self-monitoring
function.
e Acknowledged
The fault was no longer detected by the self-
monitoring function and has been reset (Yes).
e Number
The signal occurred x times.
Step 5 Press the “up” key at any point within the monitoring gper/Re_zc/MI_RC i
signal memory to return to the entry point. @ on. signat record.
13
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6.12.6.3

Readout of the Event Memories (Records)

There are eight event memories for each type of event. The latest event is stored
in event memory 1, the previous one in event memory 2, and so forth.

Readout of event memories is illustrated using the fault memory as an example.

Control Step / Description

Control
Action

Display

Step O

Step 1

Step 2

Step 3

Step 4

Select the entry point for the first fault memory, for
example. If the memory contains entries, the third line
of the display will show the date and time the fault
began. If the third line is blank, then there are no entries
in the fault memory.

Events/Rec/FT RC

Fault recording 1

01.01.13 10:00:33
.

Press the “down” key to enter the fault memory. First,
the fault number is shown. In this example it is the 22nd
fault since the last reset.

Fault recording 1

Press the “right” key repeatedly to see first the
measured fault data and then the binary signals in
chronological order. The time shown in the second line is
the time, measured from the onset of the fault, at which
the value was measured or the binary signal started or
ended.

Once the end of the fault has been reached (after the
“right” key has been pressed repeatedly), pressing the
“right” key again will have no effect.

FT_RC
Event
22
Fault recording 1
200 ms FT_DA
Running time
0.17 s

Fault recording 1

0 ms FT_RC
Record. in progress
Start

Fault recording 1

241 ms FT RC
Record. in progress
End

Press the “left” key to see the previous measured value
or the previous signal.

Fault recording 1

0 ms FT_RC
Record. in progress
Start

Press the “up” key at any point within the fault memory
to return to the entry point.

) @&l & ®

Events/Rec/FT_RC

Fault recording 1

01.01.13 10:00:33
i}
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6.12.7

Resetting

All information memories - including the event memories and the monitoring
signal memory - as well as the LED indicators can be reset manually. In addition,
the LED indicators are automatically cleared and initialized at the onset of a new
fault - provided that the appropriate operating mode has been selected - so that
they always indicate the latest fault.

The LED indicators can also be reset manually by pressing the CLEAR key, which
is always possible in the standard control mode. This action also triggers an LED
indicator test and an LCD display test. The event memories are not affected by
this action, so that inadvertent deletion of the records associated with the reset
signal pattern is reliably prevented.

Because of the ring structure of the event memories, the data for eight
consecutive events are updated automatically so that manual resetting should
not be necessary, in principle.

Deleting the event memories completely (e.g. after a function test), can be
accomplished by various resetting actions including the configuration of a group
resetting for several memories. An overview of all resetting actions can be found
in section “Resetting Actions” in Chapter “Operation”.

Resetting a single memory from the local control panel is described in the
following with the example of a fault memory. In this example the global change-
enabling function has already been activated.

6-32
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Step O

Step 1

Step 2

Step 3

Step 4

Step 5

Control Step / Description

Select the reset setting. Line 3 of the display shows the
number of faults since the last reset, 10 in this
example.

Control
Action

Display

Oper/CtrlTest/FT RC
Reset recording
10

Login procedure

Press the ENTER key. Insufficient rights message is
displayed for 2 seconds.

Select proper user by pressing 'up' and ‘down’.

Press the ENTER key. Eight asterisks (*) appear in the
display.

Enter the configured password of the selected user.
Please refer to Section 3.3.2, (p. 3-5) for detailed
information about the compatibility with or without
Cyber Security.

©® 9o ©

Cyber Security
insuff. rights

Select a user
DefaultOperate
DefaultEngineer
DefaultViewer

User Password?
>k >k >k 5k >k >k ok >k

Cyber Security
login successful

The LED indicator labeled EDIT MODE will light up.

Oper/CtrlTest/FT_RC
Reset recording

10
Don't execute

Press the “Up” or “Down” keys to change the setting to
Execute.

Oper/CtrlTest/FT RC
Reset recording

10
Execute

Press the ENTER key. The LED indicator labeled EDIT
MODE will be extinguished. The value in line 3 is reset
to 0.

Oper/CtrlTest/FT _RC
Reset recording
0

To cancel the intended clearing of the fault recordings
after leaving the standard control mode (the LED
indicator labeled EDIT MODE is on), press the CLEAR
key. The LED indicator will be extinguished, and the
fault recordings remain stored unchanged in the
protection unit’s memory. Any setting can be selected
again for a value change by pressing the keys.

Oper/CtrlTest/FT RC
Reset recording
10
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6.12.8 Password-Protected Control Actions

Certain actions from the local control panel such as a manual trip command for
testing purposes can only be carried out by entering a password so as to prevent
unwanted output even though the global change-enabling function has been
activated (see Section 6.12.3, (p. 6-20)).

This setup is designed to prevent accidental output and applies even when the
global change-enabling function has been activated. The password consists of a
pre-defined sequential key combination entered within a specific time interval. If
the password has been changed by the user (see Section 6.12.9, (p. 6-36)), the
following description will apply accordingly.
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Step O

Step 1

Step 2

Step 3

Step 4

Step 5

Control Step / Description

In the menu tree “Oper/CtriTest/MAIN”, select the
parameter MAIN: Man. trip cmd. USER.

Control
Action

Display

Oper/CtrlTest/MAIN
Man. trip cmd. USER
Don't execute

Login procedure

Press the ENTER key. Insufficient rights message is
displayed for 2 seconds.

Select proper user by pressing 'up' and 'down’.

Press the ENTER key. Eight asterisks (*) appear in the
display.

Enter the configured password of the selected user.
Please refer to Section 3.3.2, (p. 3-5) for detailed
information about the compatibility with or without
Cyber Security.

Cyber Security
insuff. rights

Select a user
DefaultOperate
DefaultEngineer
DefaultViewer

User Password?

kKoK ok k kK >k

Cyber Security
login successful

The LED indicator labeled EDIT MODE will light up. This
indicates that the setting can now be changed by
pressing the “up” or “down” keys.

Oper/CtrlTest/MAIN
Man. trip cmd. USER
Don't execute

Change the setting to execute.

Oper/CtrlTest/MAIN
Man. M-trip cmd USER
Execute

Press the enter key again. The LED indicator labeled
EDIT MODE will go out. The unit will execute the
command.

Oper/CtrlTest/MAIN
Man. trip cmd. USER
Don't execute

As long as the LED indicator labeled EDIT MODE is on,
the control action can be terminated by pressing the

CLEAR key. The LED indicator labeled EDIT MODE will
be extinguished.

Oper/CtrlTest/MAIN
Man. trip cmd. USER
Don't execute
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6.12.9 Changing the Password

6.12.9.1 Local Control Panel with Password Protection

The password consists of a combination of keys that must be entered
sequentially within a specific time interval. The “left”, “right”, “up” and “down”
keys may be used to define the password and represent the numbers 1, 2, 3 and
4, respectively:

O
&
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Control Step / Description Control Display
Action
Step O In the menu tree “Par/Conf/LOC”, select the Par/Conf/LOC
. Password
LOC: Password setting. ER———
: Cyber Security

Step 1 Login procedure N . . it gy
Press the ENTER key. Insufficient rights message is @
displayed for 2 seconds.

PR, ' ' Select a user
Select proper user by pressing 'up' and 'down’. DefaultOperate

: DefaultEngineer
DefaultViewer
or
Press the ENTER key. Eight asterisks (*) appear in the Eiii*ziisword?
display. @
Enter the configured password of the selected user. Cyber Security
) ] login successful

Please refer to Section 3.3.2, (p. 3-5) for detailed
information about the compatibility with or without
Cyber Security.

Step 2 |The LED indicator labeled EDIT MODE will light up. The | Egg/aoﬂg/wc
third line shows an underscore character ( _) as the - >\o
prompt for entering a new password. N |

Step 3 Enter the new password, which in this example is done E:;g&g?g”—oc
by pressing the “up” key followed by the “down” key. @ "

Par/Conf/LOC
@ Password
k%

Step 4 Press the enter key again. Asterisks appear in the third Ea F/SO?Z/LOC
line, and a cursor (underscore) in the fourth line @ *255 °
prompts the user to enter the new password again.

Step 5 Re-enter the password. Par/Conf/LOC

@ Password
ko
*
Par/Conf/LOC
@ Password
* %k
* %k

Step 6a |Press the ENTER key again. If the password has been E:gécg?g/'-oc
re-entered correctly, the LED indicator labeled EDIT @ ****‘f***
MODE goes out and the display appears as shown on
the right. The new Password is now valid.
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Control Step / Description Control Display
Action

Step 6b |If the password has been re-entered incorrectly, the Par/Conf/LOC

LED indicator labeled EDIT MODE remains on and the 2 ' - zissword
display shown on the right appears. The password has 2N
to be re-entered. It is also possible to cancel the
change of the Password by pressing the CLEAR key (see
Step 8).

Step 7 The change in password can be canceled at any time Ea r/Cong/Loc
before Step 6 by pressing the CLEAR key. If this is @ *iii‘ﬁ;*
done, the original Password continues to be valid.

6.12.9.2 Local Control Panel without Password Protection

Operation from the local control panel without password protection is also
possible. To select this option, immediately press the ENTER key a second time in
steps 4 and 6 of Table, (p. 6-37), without entering anything else. This will
configure the local control panel without password protection, and no control
actions involving changes will be possible until the global change-enabling
function has been activated (see “Change-Enabling Function”, Section 6.12.3,

(p. 6-20)).
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7 Settings

7.1 Parameters

The P631 must be adjusted to the system and to the protected equipment by
appropriate settings. This chapter gives instructions for determining the settings,
which are located in the folder titled “Parameters” in the menu tree. The
sequence in which the settings are listed and described in this chapter
corresponds to their sequence in the menu tree.

The P631 devices are supplied with a factory-set standard configuration of
settings that, in most cases, correspond to the default settings or become
apparent after a “cold restart”. The P631 is blocked in that case. All settings
must be re-entered after a cold restart.

Note

Detailed information about all parameters, including complete selection tables and
IEC 60870-5-103 protocol properties, are separately available as a set of interlinked
PDF files for user-friendly navigation, packed in one ZIP archive named
DataModelExplorer_P631_en_P01.zip.

In contrast to P631 versions before P631-630, the implementation of the IEC 61850
protocol now features parameters that cannot be modified from the local control
panel (HMI) or with the operating program. Instead, these parameters are set with
a special IEC 61850 operating software, named “IED Configurator”.

Therefore these settings are not listed in this chapter or the following chapter.
These parameters are described in Chapter “IEC 61850 Settings via IED
Configurator”.

Cancelling a Protection Function

The user can adapt the device to the requirements of a particular high-voltage
system by including the relevant protection functions in the device configuration
and cancelling all others (removing them from the device configuration).

The following conditions must be met before cancelling a protection function:
@ The protection function in question must be disabled.

@ None of the functions of the protection function to be cancelled may be
assigned to a binary input.

@ None of the signals of the protection function may be assigned to a binary
output or an LED indicator.

@ No functions of the device function being cancelled can be selected in a list
setting.

@ None of the signals of the protection function may be linked to other signals
by way of an “m out of n” parameter.

The protection function to which a parameter, a signal, or a measured value
belongs is defined by the function group designation (example: “LIMIT:").

General Notes on the Configuration of Function Group “Binary Input” (INP)

The P631 has optical coupler inputs for processing binary signals from the
system. The number and connection schemes for the available binary inputs are
shown in the terminal connection diagrams. The “DataModelExplorer” (available
as a separate ZIP archive file) gives information about the configuration options
for all binary inputs.
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The P631 identifies the installed modules during startup. If a given binary 1/0O
module is not installed or has fewer binary signal inputs than the maximum
number possible at this slot, then the configuration addresses for the missing
binary signal inputs are automatically hidden in the menu tree.

When configuring binary inputs, one should keep in mind that the same function
can be assigned to several signal inputs. Thus one function can be activated from
several control points having different signal voltages.

In order to ensure that the device will recognize the input signals, the triggering
signals must persist for at least 30 ms. The operating mode for each binary
signal input can be defined.

The user can specify whether the presence (active ‘high’ mode) or absence
(active ‘low” mode) of a voltage shall be interpreted as the logic “1” signal.

General Notes on the Configuration of Function Group “Binary Output” (OUTP)

The P631 has output relays for the output of binary signals. The number and
connection schemes for the available binary output relays are shown in the
terminal connection diagrams. The “DataModelExplorer” (available as a separate
ZIP archive file) gives information about the configuration options for all binary
outputs.

The P631 identifies the installed modules during startup. If a given binary 1/0
module is not installed or has fewer output relays than the maximum number
possible at this slot, then the configuration addresses for the missing output
relays are automatically hidden in the menu tree.

The contact data for the all-or-nothing relays permits them to be used either as
command relays or as signal relays. It is important to note that the contact rating
of the binary 1/0O modules (X) varies (see Chapter “Technical Data”). One signal
can also be assigned simultaneously to several output relays for the purpose of
contact multiplication.

An operating mode can be defined for each output relay. Depending on the
selected operating mode, the output relay will operate in either an energize-on-
signal (ES) mode or a normally-energized (NE) mode and in either a latching or
non-latching mode. For output relays operating in latching mode, the operating
mode setting also determines when latching will be cancelled.

General Notes on the Configuration of the LED Indicators

The P631 has LED indicators for parallel display of binary signals. LED indicator
H 1 is not configurable. It is labeled “HEALTHY” and signals the operational
readiness of the protection unit (supply voltage present). LED indicators H 2 and
H 3 are not configurable either. H 2 is labeled “OUT OF SERVICE” and signals a
blocking or malfunction; H 3 is labeled “ALARM” and signals a warning alarm.
LED indicator H 17 indicates that the user is in the “EDIT MODE”. Section
“Configuration and Operating Mode of the LED Indicators (Function Group LED)"”
in Chapter “Operation” describes the layout of the LED indicators and the factory
setting for LED indicator H 4.

An operating mode can be defined for each LED indicator. Depending on the set
operating mode, the LED indicator will operate in either energize-on-signal (ES)
mode (“open-circuit principle”) or normally-energized (NE) mode (“closed-circuit
principle”) and in either latching or non-latching mode. For LED indicators
operating in latching mode, the operating mode setting also determines when
latching will be cancelled.

With the multi-color LED indicators the colors red and green can be
independently assigned with functions. The third color amber results as a
mixture of red and green, i.e. when both functions assigned to the LED indicator
are simultaneously present.
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Device Identification

The device identification settings are used to record the ordering information and
the design version of the P631. They have no effect on the device functions.
These settings should only be changed if the design version of the P631 is

modified.

7.1.1

7-3
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Parameter Address
Default i Logic Diagram
Device DVICE: Device type 000 000
631 631 762
The device type is displayed. This display cannot be altered.
DVICE: Software version 1XX L2iets
Not measured 0 65535
The setting defines the software version of the device. This display cannot be
altered.
DVICE: SW date CO2LE22
1997-01-01 1997-01 2098-11 dd.mm.yy
-01 -08
Date the software was created. This display cannot be altered.
Note: The centuries are not displayed. The supported dates range from January
1st, 1997, until November 7th, 2098.
DVICE: SW version communic. SR HE
Not measured 0.00 655.35
Software version for the device's communication software. This display cannot
be altered.
DVICE: DM IEC 61850 version 002059
Not measured 0 65535
Software version of the communication software based on the device's protocol
per IEC 61850. This display cannot be altered.
DVICE: Language version Co2pE23
800.0 0.0 899.9
Identification of the change level of the texts of the data model. This display
cannot be altered.
DVICE: Text vers.data model 002 121
1 0 255
Using the ‘text replacement tool' provided by the operating program, the user
can change the parameter descriptors (plain text designations) and load them
into the device. These customized data models contain an identifier defined by
the user while preparing the data model. This identifier is displayed at this point
in the menu tree. Standard data models have the identifier ‘0' (factory-set
default).
DVICE: F number COZHIZ
0 0 9999
The F number is the serial number of the device. The display cannot be altered.
DVICE: AFS Order No. COICU
0:
7-4 P631/EN M/R-b5-A // P631-313-661



7 Settings P631

Parameter Address
Default i Logic Diagram
DVICE: PCS Order No. 001 200
0:

Order numbers for the device. The user cannot alter this number.

DVICE: Order ext. No. 1 000 003
0 0 999
DVICE: Order ext. No. 2 000 004
0 0 999
DVICE: Order ext. No. 3 000 005
0 0 999
DVICE: Order ext. No. 4 000 006
0 0 999
DVICE: Order ext. No. 5 000 007
0 0 999
DVICE: Order ext. No. 6 000 008
0 0 999
DVICE: Order ext. No. 7 000 009
0 0 999
DVICE: Order ext. No. 8 000 010
0 0 999
DVICE: Order ext. No. 9 000 011
0 0 999
DVICE: Order ext. No. 10 000 012
0 0 999
DVICE: Order ext. No. 11 000013
0 0 999
DVICE: Order ext. No. 12 000 014
0 0 999
DVICE: Order ext. No. 13 000 015
0 0 999
DVICE: Order ext. No. 14 000 016
0 0 999
DVICE: Order ext. No. 15 000 017
0 0 999
DVICE: Order ext. No. 16 000 018
0 0 999
DVICE: Order ext. No. 17 000 019
0 0 999

P631/EN M/R-b5-A // P631-313-661 7-5



P631 7 Settings

Parameter Address
Default i Logic Diagram
DVICE: Order ext. No. 18 000 020
0 0 999
DVICE: Order ext. No. 19 000 021
0 0 999
DVICE: Order ext. No. 20 000 022
0 0 999
DVICE: Order ext. No. 21 000 023
0 0 999
DVICE: Order ext. No. 22 000 024
0 0 999
DVICE: Order ext. No. 23 000 025
0 0 999
DVICE: Order ext. No. 24 000 026
0 0 999
DVICE: Order ext. No. 25 000 027
0 0 999
DVICE: Order ext. No. 26 000 028
0 0 999
DVICE: Order ext. No. 27 000 029
0 0 999

Order extension numbers for the device.

DVICE: Module var. slot 1 086 050
65535: Not fitted
DVICE: Module var. slot 2 086 051
65535: Not fitted
DVICE: Module var. slot 3 086 052
65535: Not fitted
DVICE: Module var. slot 4 086 053
65535: Not fitted
DVICE: Module var. slot 5 086 054
65535: Not fitted
DVICE: Module var. slot 6 086 055
65535: Not fitted
DVICE: Module var. slot 7 086 056
65535: Not fitted
DVICE: Module var. slot 8 086 057

65535: Not fitted
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Parameter Address
Default i Logic Diagram
DVICE: Module var. slot 9 086 058
65535: Not fitted

DVICE: Module var. slot 10 086 059

65535: Not fitted

Item number of the module inserted in the respective slot 1 to 21.
The display always shows the actual component configuration at any given time.

DVICE: Module vers. slot 1 086 193
27: Not fitted
DVICE: Module vers. slot 2 086 194
27: Not fitted
DVICE: Module vers. slot 3 086 195
27: Not fitted
DVICE: Module vers. slot 4 086 196
27: Not fitted
DVICE: Module vers. slot 5 086 197
27: Not fitted
DVICE: Module vers. slot 6 086 198
27: Not fitted
DVICE: Module vers. slot 7 086 199
27: Not fitted
DVICE: Module vers. slot 8 086 200
27: Not fitted
DVICE: Module vers. slot 9 086 201
27: Not fitted
DVICE: Module vers. slot 10 086 202

27: Not fitted
Index letter specifying the version of the module fitted in the respective slot.

DVICE: Variant of module A Ets @E7
65535: Not fitted

Item number of module A in this design version.

DVICE: Version of module A 086 190

27: Not fitted
Index letter specifying the version of module A.

DVICE: MAC address module A o oo
2:

MAC address for the network hardware of the Ethernet module. This address is
introduced during manufacture and can only be read.
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Parameter Address

Default i Logic Diagram

DVICE: Variant of module L et @k
65535: Not fitted

Item number of module L in this design version.

DVICE: Version of module L 086 191

27: Not fitted
Index letter specifying the version of module L.

DVICE: Variant of module B et @
65535: Not fitted

Item number of module B in this design version.

DVICE: Version of module B 086 192

27: Not fitted
Index letter specifying the version of the digital bus module B.

DVICE: Variant module B (a) O @i
65535: Not fitted

Iltem number of the analog bus module B in this design version.

DVICE: Version module B (a) 086 189

27: Not fitted

Index letter specifying the version of the digital bus module B.

DVICE: IP address 111 000
2:
DVICE: Subnet mask 111 001
2:
DVICE: MAC address 111 003
2:

Display of the IP address (or subnet mask, MAC address, respectively) of the
Ethernet interface of the processor module. This can be useful for network
analysis, especially if these settings have been retrieved via DHCP.

DVICE: Customer ID data 1 000 040
0.00 0.00 99.99
DVICE: Customer ID data 2 000 041
0.00 0.00 99.99
DVICE: Customer ID data 3 000 042
0.00 0.00 99.99
DVICE: Customer ID data 4 000 043
0.00 0.00 99.99
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Parameter Address
Default i Logic Diagram
DVICE: Customer ID data 5 000 044
0.00 0.00 99.99
DVICE: Customer ID data 6 000 045
0.00 0.00 99.99
DVICE: Customer ID data 7 000 046
0.00 0.00 99.99
DVICE: Customer ID data 8 000 047
0.00 0.00 99.99

Set your numerically coded user data here for your records.

DVICE: Location CoLpZe
0:

Reference input for the device's location as selected by user.

DVICE: Device ID 000 035
0 0 9999

ID code for use by the PC programs for operating and setting. Further
instructions on this setting are given in the description of the respective
operating program.

DVICE: Substation ID 000 036

0 0 9999

ID code for use by the PC programs for operating and setting. Further
instructions on this setting are given in the description of the respective
operating program.

DVICE: Feeder ID 000 037
0 0 9999

ID code for use by the PC programs for operating and setting. Further
instructions on this setting are given in the description of the respective
operating program.

DVICE: Device password 1 OOUlUES
0 0 9999
DVICE: Device password 2 Couloty
0 0 9999

ID code used by the operating program for identification purposes. See
description of the respective operating program for more detailed setting
instructions.

DVICE: SW version DHMI 002 131
Not measured 0.00 655.35
DVICE: SW version DHMI DM 002 132
1.10 0.00 655.35
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Parameter Address
Default i Logic Diagram
DVICE: SW vers.Chin.DHMI DM 008 233
2.00 0.00 655.35
DVICE: SW version OS 002 101
Not measured 0.00 655.35
DVICE: SW version OS DM 002 111
1.01 0.00 655.35
DVICE: SW version FPGA 010 169
Not measured 0.00 655.35

Internal software version numbers.

Parameter Address
Default i Logic Diagram

Local control panel LOC: Local HMI exists 221099
1: Yes

When set to Yes it is apparent that the device is fitted with the local control
panel (HMI).
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7.1.2 Configuration Parameters
Parameter Address
Default i Logic Diagram
Cyber Security CS: CyberSecurity Vers. 0 @E
2 0 65535

Version of Cyber Security implementation within the device. Easergy MiCOM 30
is starting with value 2 to be compatible with other Schneider Electric devices.

CS: Number of users 180 002
0 0 9999

Actual number of users in RBAC configuration.

CS: Comms logout 180 032
0: don't execute

If executed, the current logged in user at PC port or via Tunneling interface is
logged out (can be only executed by Comms).

CS: HMI logout 180 033
0: don't execute

If executed, the current logged in user at HMI interface is logged out (can be
only executed by HMI).

CS: Comms username 180 043
0:

Display of the name of the user which is logged in either at PC-port or via
Tunneling.

CS: HMI username 180 034
0:

Display of the name of the user which is logged in at HMI.

CS: User access role 180 013
0:

Role(s) of user which is actually logged in. It will be set by the device after
successful login and will be cleared when user is logged off. Of the first 5 roles of
a user, the first 3 chars of the roles names will be displayed separated with one
blank between each.

CS: Max login attempts 180 011
0 0 9999

Number of possible login attempts or blocked (blocked means no limitation of
attempts).

CS: Login attempts left 180 010
0 0 9999

Remaining login attempts.

P631/EN M/R-b5-A // P631-313-661 7-11



P631 7 Settings

Parameter Address
Default i Logic Diagram
CS: Blocking time 180 015
0 0 1800 s

Time how long login shall be blocked after erroneous login attempts or blocked
(blocked means it will not getting active).

CS: Block time left 180 012
0 0 1800 s

Remaining blocking login time after erroneous login attempts.
CS: Result EPW setting 180 041
0 -5 0

Display of a value to informe on the result of the password setting. (EPW =
Encrypted Password)

CS: Change pincode 180 003
0 0 0

Change the PIN code using the navigation keys of the HMI. It is not necessary at
communication interface.

CS: Config disabled 180 044
1: Yes

Configure disabled or not.

CS: Recovery Password 180 014
0:

Display of the Token and allow entry for reset to factory password.

CS: Reset RBAC 180 045
12 1 12

Only on HMI. Starting reset timer and display code.
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Local control panel

Parameter Address

Default i Logic Diagram

LOC: Language 003 020

2: Reference language

Language in which texts will be displayed on the user interface (HMI).

LOC: Decimal delimiter OCI02E
1: Dot

Character to be used as decimal delimiter on the local control panel.

LOC: Password e el
1234 0 4444

The password to be used for changing settings from the local control panel can
be defined here.

LOC: Fct. reset key U8B 2k
060 000: MAIN: Without function Fig. 3-60, (p. 3-90)

Selection of counters and memories that are reset by pressing the RESET key on
the local control panel. (Resetting LED indicators and measured event values is
permanently assigned internally, so that they are always reset when the RESET
key is pressed.)

LOC: Fct. read key 20 g
060 000: MAIN: Without function

Selection of up to 16 functions to be triggered when pressing the read key.
Event counters and event recordings are offered for selection. If several

functions have been selected then they will be sequentially triggered by
repeated pressing of the read key.

LOC: Fct. menu jmp list 1 030 238
060 000: MAIN: Without function
LOC: Fct. menu jmp list 2 030 239

060 000: MAIN: Without function

Selection of specified functions which will be sequentially displayed by repeated
reading of the menu jump list 1 (or 2).

LOC: Fct. Operation Panel 053 007
060 000: MAIN: Without function Fig. 3-3, (p. 3-8)

Definition of the values to be displayed on the Measured Value Panel also
referred to as the Operation Panel.

LOC: Fct. Overload Panel 053 005
060 000: MAIN: Without function Fig. 3-5, (p. 3-10)

Definition of the values to be displayed on the Overload Panel.
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Parameter Address
Default i Logic Diagram
LOC: Fct. Fault Panel 053 @eE
060 000: MAIN: Without function Fig. 3-4, (p. 3-9)

Definition of the values to be displayed on the Fault Panel.
LOC: Hold-time for Panels S
5 1 10 s Fig. 3-3, (p. 3-8)

Setting for the time period during which a panel is displayed, before switching to
the next panel. This setting is only relevant if more values are selected than can
be shown on the LC-Display.

LOC: Autom. return time 003 014
60 60 60000 s Fig. 3-3, (p. 3-8)

If the user does not press a key on the local control panel during this set time
period, the change-enabling function is deactivated.

LOC: Return time illumin. (oioE) @23
60 60 60000 s

If the user does not press a key on the local control panel during this set time
period, then the backlighting of the LCD display is switched off.
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PC link

Parameter Address
Default i Logic Diagram
PC: Bay address CoSlocs
1 0 254 Fig. 3-6, (p. 3-12)
PC: Device address oS
1 0 255 Fig. 3-6, (p. 3-12)

Bay and device addresses are used to address the device in communication via
the PC interface. An identical setting must be selected for both addresses.

PC: Baud rate 003 081
115.2: 115.2 kBaud Baud Fig. 3-6, (p. 3-12)

Baud rate of the PC interface.

PC: Parity bit Copiel
1: Even Fig. 3-6, (p. 3-12)

Set the same parity that is set at the interface of the PC connected to the P631.

PC: Spontan. sig. enable es ey
0: None Fig. 3-6, (p. 3-12)

Enable for the transmission of spontaneous signals via the PC interface.

PC: Select. spontan.sig. 0SS
060 000: MAIN: Without function Fig. 3-6, (p. 3-12)

Selection of spontaneous signals for transmission via the PC interface.

PC: Transm.enab.cycl.dat B
0: Without Fig. 3-6, (p. 3-12)

Enable for the cyclic transmission of measured values via the PC interface.

PC: Cycl. data ILS tel. B ke
060 000: MAIN: Without function Fig. 3-6, (p. 3-12)

Selection of the measured values that are transmitted in a user-defined
telegram via the PC interface.

PC: Delta V 003 055
3.0 0.0 15.0 %Vnom Fig. 3-6, (p. 3-12)

A measured voltage value is transmitted via the PC interface if it differs by the
set delta quantity from the last measured value transmitted.

PC: Delta I oSIeo0
3.0 0.0 15.0 %lnom Fig. 3-6, (p. 3-12)

A measured current value is transmitted via the PC interface if it differs by the
set delta quantity from the last measured value transmitted.

PC: IP address 111 004
192 0 255
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Parameter Address
Default i Logic Diagram
PC: IP address 1 111 005
168 0 255
PC: IP address 2 111 006
1 0 255
PC: IP address 3 111 007
2 0 255

IP address of the Ethernet interface of the P631's processor module.

This is the Ethernet interface of the processor module and can be used for
special service activities, e.g. for uploading new firmware.

Note: In the operating program, the complete IP address is displayed at PC: IP
address. The device’s front panel display only displays the IP address
distributed to these four data model addresses:

e PC: IP address,

e PC: IP address 1,
e PC: IP address 2,
e PC: IP address 3.

Note: This interface can only be used if it has been configured (PC: IP
address, PC: Subnet mask, PC: IP address mode) and activated via
PC: IP Enable config..

PC: Subnet mask 111 008
255 0 255
PC: Subnet mask 1 111 009
255 0 255
PC: Subnet mask 2 111010
255 0 255
PC: Subnet mask 3 111011
0 0 255

Subnet mask of the Ethernet interface of the processor module.

Note: In the operating program, the complete mask is displayed at
PC: Subnet mask. The device’s front panel display only displays the mask
distributed to these four data model addresses:

e PC: Subnet mask,

e PC: Subnet mask 1,
e PC: Subnet mask 2,
e PC: Subnet mask 3.
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Parameter Address
Default [ Logic Diagram
PC: IP address mode 111 016
1: DHCP

Setting of the method how the IP address of the Ethernet interface of the
processor module shall be defined.

® DHCP: The IP address shall be retrieved from a DHCP server.
@ Fix: The setting of PC: IP address shall be used.

@ Device address: The setting of PC: IP address shall be used for the
first three number values of the IP address, the fourth number value of the
IP address shall be the value of PC: Device address.

PC: IP Enable config. 111017
0: don't execute

Activating the Ethernet interface of the processor module.

PC: Delta f 003 057
2.0 0.0 2.0 %fnom Fig. 3-6, (p. 3-12)

The measured frequency value is transmitted via the PC interface if it differs by
the set delta from the last measured value transmitted.

PC: Delta meas.v.ILS tel 003 155
3.0 0.0 15.0 Fig. 3-6, (p. 3-12)

The telegram is transmitted if a measured value differs by the set delta quantity
from the last measured value transmitted.

PC: Delta t 003 058
1 0 15 min Fig. 3-6, (p. 3-12)

All measured values are transmitted again via the PC interface after this time
period has elapsed - provided that transmission has not been triggered by the
other delta conditions.

PC: Time-out eS ek
1 1 60 min Fig. 3-6, (p. 3-12)

Setting for the time to elapse after the last telegram exchange via the PC
interface before activating the second communication channel of
communication module A.
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Parameter Address
Default i Logic Diagram
“Logical” COMM1: Function group COMM1 5 e
communication
interface 1
0: Without
Cancelling function group COMM1 or including it in the configuration. If the
function group is cancelled from the configuration, then all associated settings
and signals are hidden, with the exception of this setting.
COMM1: General enable USER CO=E0
0: No Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)
Disabling or enabling communication interface 1.
COMM1: Basic IEC870-5 enabl CospzLS
0: No Fig. 3-7, (p. 3-14)
Common settings for enabling all protocols based on IEC 870-5-xxx.
COMM1: Addit. -101 enable 003 216
0: No Fig. 3-7, (p. 3-14)
Enabling additional settings that are relevant for the protocol based on
IEC 870-5-101.
COMM1: Addit. ILS enable BB
0: No Fig. 3-7, (p. 3-14)
Enabling additional settings that are relevant for the ILS protocol.
COMM1: MODBUS enable 003 220
0: No Fig. 3-7, (p. 3-14)
Enabling settings relevant for the MODBUS protocol.
COMM1: DNP3 enable SE e
0: No Fig. 3-7, (p. 3-14)
Enabling settings relevant for the DNP 3.0 protocol.
COMM1: COURIER enable 103040
0: No Fig. 3-7, (p. 3-14)
Enabling settings relevant for the COURIER protocol.
COMM1l: Communicat. protocol eB 45y
060 000: MAIN: Without function Fig. 3-7, (p. 3-14)
Select the communication protocol that shall be used for the communication
interface.
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Parameter Address
Default i Logic Diagram
COMM1: -103 prot. variant COSARS
1: Private Fig. 3-8, (p. 3-15)

The user may select between two variants of the 103 protocol.
Note: This setting is hidden unless the IEC 870-5-xxx protocol is enabled.

COMM1: MODBUS prot. variant 003 214
1: Compatible Fig. 3-11, (p. 3-18)

The user may select between two variants of the MODBUS protocol.
Note: This setting is hidden unless the MODBUS protocol is enabled.

COMM1: Line idle state 003 165

1: Light on / high Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)
Fig. 3-11, (p. 3-18)
Fig. 3-12, (p. 3-19)
Fig. 3-13, (p. 3-20)

Setting for the line idle state indication.

COMM1: Baud rate 003 071

19.2: 19.2 kBaud Baud Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)
Fig. 3-11, (p. 3-18)
Fig. 3-12, (p. 3-19)
Fig. 3-13, (p. 3-20)

Baud rate of the communication interface.

COMM1: Parity bit 003 171

2: Even Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)
Fig. 3-11, (p. 3-18)
Fig. 3-12, (p. 3-19)
Fig. 3-13, (p. 3-20)

Set the same parity that is set at the interface of the control system connected
to the P631.
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Parameter Address
Default i Logic Diagram
COMM1: Dead time monitoring CoG
1: Yes Fig. 3-8, (p. 3-15)

Fig. 3-9, (p. 3-16)

Fig. 3-10, (p. 3-17)
Fig. 3-11, (p. 3-18)
Fig. 3-12, (p. 3-19)
Fig. 3-13, (p. 3-20)

The P631 monitors telegram transmission to make sure that no excessive pause
occurs within a telegram. This monitoring function can be disabled if it is not
required.

Note: This setting is only necessary for modem transmission.

COMM1: Mon. time polling 003 202

25 3 254 s Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)
Fig. 3-11, (p. 3-18)
Fig. 3-12, (p. 3-19)
Fig. 3-13, (p. 3-20)

The time between two polling calls from the communication master must be less
than the time set here.

COMM1: Octet comm. address 003 072

1 0 254 Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)
Fig. 3-11, (p. 3-18)
Fig. 3-12, (p. 3-19)
Fig. 3-13, (p. 3-20)

The communication address and the ASDU address are used to identify the

device in communication via the interface. An identical setting must be selected
for both addresses.

“ASDU": Application Service Data Unit

COMM1: Oct.2 comm.addr.DNP3 03280
0 0 255 Fig. 3-12, (p. 3-19)
In the DNP 3.0 protocol, a 16-bit address is used to identify devices.
The address that can be set here is the higher-order octet, whereas the address

set at COMM1l: Octet comm. address is the lower-order octet of the
DNP address.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
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Parameter Address

Default i Logic Diagram

COMM1: Pos. acknowledgement 103 060

1: Single character E5

The following transmission frame formats are available (according to the

standard):
® Short message FT 1.2: short message with a fixed block length of 5
characters
@ Single character E5: single control character
COMM1: Test monitor on es aeie
0: No Fig. 3-8, (p. 3-15)

Fig. 3-9, (p. 3-16)

Fig. 3-10, (p. 3-17)

Fig. 3-11, (p. 3-18)

Fig. 3-12, (p. 3-19)

Fig. 3-13, (p. 3-20)
Setting specifying whether data shall be recorded for service activities.

COMM1: Name of manufacturer Cosprch
1: SE Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)
Setting for the name of the manufacturer.
Note:
@ This setting can be changed to ensure compatibility.
@ This setting is hidden unless an IEC 870-5 protocol is enabled.

COMM1: Octet address ASDU 003 073

1 0 255 Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)
The communication address and the ASDU address are used to identify the

device in communication via the interface. An identical setting must be selected
for both addresses.

Note: This setting is hidden unless an IEC 870-5 protocol is enabled.
“ASDU": Application Service Data Unit

COMM1: Spontan. sig. enable 003 177

65535: All Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)

Enable for the transmission of spontaneous signals via the communication
interface.

Note: This setting is hidden unless an IEC 870-5 protocol is enabled.
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Parameter Address
Default i Logic Diagram
COMM1: Select. spontan.sig. COSARD
060 000: MAIN: Without function Fig. 3-8, (p. 3-15)

Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)

Selection of spontaneous signals for transmission via “logical” communication
interface 1.

COMM1: Transm.enab.cycl.dat COSl0Z8

0: Without Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)

Enabling of cyclic transmission of measured values via the communication
interface.
Note: This setting is hidden unless an IEC 870-5 protocol is enabled.

COMM1: Cycl. data ILS tel. 003 175

060 000: MAIN: Without function Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)

Selection of the measured values that are transmitted in a user-defined
telegram via the communication interface.
Note: This setting is hidden unless an IEC 870-5 protocol is enabled.

COMM1: Delta | 003 051

3.0 0.0 15.0 %Inom  Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)

A measured current value is transmitted via the communication interface if it
differs by the set delta quantity from the last measured value transmitted.
Note: This setting is hidden unless an IEC 870-5 protocol is enabled.

COMM1: Delta meas.V.ILS tel 003 150

3.0 0.0 15.0 Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)

The telegram is transmitted if a measured value differs by the set delta quantity
from the last measured value transmitted.

Note: This setting is hidden unless an IEC 870-5 protocol is enabled.
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Parameter Address
Default i Logic Diagram
COMM1: Delta t RO
1 0 15 min Fig. 3-8, (p. 3-15)

Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)

All measured values are transmitted again via the communication interface after
this time period has elapsed - provided that transmission has not been triggered
by the other delta conditions.

Note: This setting is hidden unless an IEC 870-5 protocol is enabled.

COMM1: Contin. general scan 003 077

Blocked 10 9000 s Fig. 3-8, (p. 3-15)
Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)

A continuous or background general scan means that the P631 transmits all
settings, signals, and monitoring signals through the communication interface
during slow periods when there is not much activity. This ensures that there will
be data consistency with a connected control system. The time to be set defines
the minimum time difference between two telegrams.

Note: This setting is hidden unless an IEC 870-5 protocol is enabled.

COMM1: Comm. address length Coszel
1 1 2 Byte Fig. 3-9, (p. 3-16)

Setting for the communication address length.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

COMM1: Octet 2 comm. addr. 003 200
0 0 255 Fig. 3-9, (p. 3-16)

Setting for the length of the higher-order communication address.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

COMM1: Cause transm. length Coks2
1: W/o source address Fig. 3-9, (p. 3-16)

Setting for the length of the cause of transmission.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

COMM1: Address length ASDU e E
1 1 2 Byte Fig. 3-9, (p. 3-16)

Setting for the length of the common address for identification of telegram
structures.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.
“ASDU”: Application Service Data Unit
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Parameter Address
Default i Logic Diagram
COMM1: Octet 2 addr. ASDU ROSRE
0 0 255 Fig. 3-9, (p. 3-16)

Setting for the length of the common higher-order address for identification of
telegram structures.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

“ASDU": Application Service Data Unit

COMM1: Addr.length inf.obj. Bee) ke
2 2 3 Byte Fig. 3-9, (p. 3-16)

Setting for the length of the address for information objects.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

COMM1: Oct.3 addr. inf.obj. 003 197
0 0 255 Fig. 3-9, (p. 3-16)

Setting for the length of the higher-order address for information objects.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

COMM1: Inf.No.<->funct.type 003 195
0: No Fig. 3-9, (p. 3-16)

Setting specifying whether information nhumbers and function type shall be
reversed in the object address.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

COMM1: Time tag length 003 198
3 3 7 Byte Fig. 3-9, (p. 3-16)

Setting for the time tag length.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

COMM1: ASDU1 / ASDU20 conv. e=p oo
1: Single signal Fig. 3-9, (p. 3-16)

Setting specifying whether telegram structure 1 or 20 shall be converted as a
single signal or double signal.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

“ASDU”: Application Service Data Unit

COMM1: ASDU2 conversion 003 191
1: Single signal Fig. 3-9, (p. 3-16)

Setting specifying whether telegram structure 2 shall be converted as a single
signal or double signal.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

“ASDU": Application Service Data Unit
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Parameter Address
Default i Logic Diagram
COMM1: Initializ. signal COSp5Y
1: Yes Fig. 3-9, (p. 3-16)

Setting specifying whether an initialization signal shall be issued.
Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

COMM1: Balanced operation 003225
0: No Fig. 3-9, (p. 3-16)

Setting that determines whether communication takes place on a balanced basis
(full duplex operation).

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

COMM1: Direction bit Co=g22]
0 0 1 Fig. 3-9, (p. 3-16)

Setting for the transmission direction. Normally this value will be set to '1' at
the control center and to '0' at the substation.

Note: This setting is hidden unless the IEC 870-5-101 protocol is enabled.

COMM1: Time-out interval 003 228
0.40 0.10 2.55 s Fig. 3-9, (p. 3-16)

Setting for the maximum time that will elapse until the status signal for the
acknowledgment command is issued.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

COMM1: Reg.asg. selec. cmds BeE 2
060 000: MAIN: Without function Fig. 3-11, (p. 3-18)

MODBUS registers in the range 00301 to 00400 are assigned to the selected
commands. Assignment is made in the order of selection. This means that the

first command is given the register no. 00301, the second the register no.
00302, etc.

Note: This setting is hidden unless the MODBUS protocol is enabled.

COMM1: Reg.asg. selec. sig. Coszel
060 000: MAIN: Without function Fig. 3-11, (p. 3-18)
MODBUS registers in the range 10301 to 10400 are assigned to the selected

signals. Assignment is made in the order of selection. This means that the first
signal is given the register no. 10301, the second the register no. 10302, etc.

Note: This setting is hidden unless the MODBUS protocol is enabled.

COMM1: Reg.asg. sel. m.val. (o2
060 000: MAIN: Without function Fig. 3-11, (p. 3-18)

MODBUS registers in the range 30301 to 30400 are assigned to the selected
measured values. Assignment is made in the order of selection. This means that

the first measured value is given the register no. 30301, the second the register
no. 30302, etc.

Note: This setting is hidden unless the MODBUS protocol is enabled.
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Parameter Address
Default i Logic Diagram
COMM1: Reg.asg. sel. param. Cosi28S
060 000: MAIN: Without function Fig. 3-11, (p. 3-18)

MODBUS registers in the range 40301 to 40400 are assigned to the selected
parameters. Assignment is made in the order of selection. This means that the
first parameter is given the register no. 40301, the second the register no.
40302, etc.

Note: This setting is hidden unless the MODBUS protocol is enabled.
COMM1: Delta t (MODBUS) e
5 1 120 s Fig. 3-11, (p. 3-18)

All MODBUS registers are transmitted again through the communication
interface after this time has elapsed.

Note: This setting is hidden unless the MODBUS protocol is enabled.
COMM1: Autom.event confirm. SE 2L
0: Without Fig. 3-11, (p. 3-18)

Setting specifying whether an event must be confirmed by the master in order
for an event to be deleted from the 'event queue'.

Note: This setting is hidden unless the MODBUS protocol is enabled.
COMM1: Phys. Charact. Delay ozl
0 0 254 Bit Fig. 3-12, (p. 3-19)

Number of bits that must pass between the receipt of the 'request' and the start
of sending the 'response’.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
COMM1: Phys. Char. Timeout 003 242
40 0 254 Bit Fig. 3-12, (p. 3-19)

Number of bits that may be missing from the telegram before receipt is
terminated.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
COMM1: Link Confirm. Mode U=
1: Multi-frame fragment Fig. 3-12, (p. 3-19)

Setting for the acknowledgment mode of the link layer.
Note: This setting is hidden unless the DNP 3.0 protocol is enabled.

COMM1: Link Confirm.Timeout ) 255
0.10 0.05 2.54 s Fig. 3-12, (p. 3-19)

Setting for the time period within which the master must acknowledge at the
link layer.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
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Parameter Address
Default i Logic Diagram
COMM1: Link Max. Retries OEs 243
2 1 10 Fig. 3-12, (p. 3-19)

Number of repetitions that are carried out on the link layer if errors have
occurred during transmission (such as failure to acknowledge).

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
COMM1: Appl.Confirm.Timeout e el
5.0 0.5 25.4 s Fig. 3-12, (p. 3-19)

Setting for the time period within which the master must acknowledge at the
application layer.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
COMM1: Appl. Need Time Del. Lotz
60 5 254 s Fig. 3-12, (p. 3-19)

Time interval within which the slave requests time synchronization cyclically
from the master.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
COMML1: Ind./cl. bin. inputs eB) 2Ep
060 000: MAIN: Without function Fig. 3-12, (p. 3-19)

Selection of data points and data classes for object 1 - binary inputs.
Assignment of indices is made in the order of selection, beginning with 0.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
COMML1: Ind./cl. bin.outputs e 228
060 000: MAIN: Without function Fig. 3-12, (p. 3-19)

Selection of data points and data classes for object 10 - binary outputs.
Assignment of indices is made in the order of selection, beginning with 0.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
COMM1: Ind./cl. analog inp. B 2
060 000: MAIN: Without function Fig. 3-12, (p. 3-19)

Selection of data points and data classes for object 30 - analog inputs.
Assignment of indices is made in the order of selection, beginning with 0.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
COMM1: Ind./cl. analog outp 003 236
060 000: MAIN: Without function Fig. 3-12, (p. 3-19)

Selection of data points and data classes for object 40 - analog outputs.
Assignment of indices is made in the order of selection, beginning with 0.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
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Parameter Address
Default i Logic Diagram
COMM1: Delta meas.v. (DNP3) el 250
16 0 255 Fig. 3-12, (p. 3-19)

Initialization value of threshold values for transmission of measured values in
object 30. The threshold values can be changed separately by the master for
each measured value by writing to object 34, 'analog input reporting deadband'.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.

COMM1: Delta t (DNP3) e 248
3 1 120 s Fig. 3-12, (p. 3-19)

Cycle time for updating DNP object 30 (analog inputs).

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.

COMM1: Command selection L030082

060 000: MAIN: Without function Fig. 3-13, (p. 3-20)

Selection of commands to be issued via the COURIER protocol.

Note: This setting is hidden unless the COURIER protocol is enabled.

COMM1: Signal selection L0083
060 000: MAIN: Without function Fig. 3-13, (p. 3-20)

Selection of signals to be transmitted via the COURIER protocol.

Note: This setting is hidden unless the COURIER protocol is enabled.

COMM1l: Meas. val. selection 1es @

060 000: MAIN: Without function Fig. 3-13, (p. 3-20)

Selection of measured values to be transmitted via the Courier protocol.
Note: This setting is hidden unless the Courier protocol is enabled.

COMM1: Parameter selection COSELES
060 000: MAIN: Without function Fig. 3-13, (p. 3-20)

Selection of settings to be altered via the Courier protocol.

Note: This setting is hidden unless the Courier protocol is enabled.

COMM1: Delta t (COURIER) L030026
5 1 120 s Fig. 3-13, (p. 3-20)

Cycle time at the conclusion of which the selected measured values are again
transmitted.

Note: This setting is hidden unless the COURIER protocol is enabled.
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“Logical”
communication
interface 2

Parameter Address
Default i Logic Diagram
COMM2: Function group COMM2 el
0: Without

Cancelling function group COMM2 or including it in the configuration. If the
function group is cancelled from the configuration, then all associated settings
and signals are hidden, with the exception of this setting.

COMM2: General enable USER L0330
0: No Fig. 3-15, (p. 3-22)

Disabling or enabling communication interface 2.

COMM2: Line idle state 103165
1: Light on / high Fig. 3-15, (p. 3-22)

Setting for the line idle state indication.

COMM2: Baud rate o302
19.2: 19.2 kBaud Baud Fig. 3-15, (p. 3-22)

Baud rate of the communication interface.

COMM2: Parity bit e Azl
2: Even Fig. 3-15, (p. 3-22)

Set the same parity that is set at the interface of the control system connected
to the P631.

COMM2: Dead time monitoring L0326
1: Yes Fig. 3-15, (p. 3-22)

The P631 monitors telegram transmission to make sure that no excessive pause
occurs within a telegram. This monitoring function can be disabled if it is not
required.

Note: This setting is only necessary for modem transmission.
COMM2: Mon. time polling 04202
25 3 254 s Fig. 3-15, (p. 3-22)

The time between two polling calls from the communication master must be less
than the time set here.

COMM2: Positive ackn. fault 103 203
0: No

It is possible to set whether or not faults can be acknowledged positively after
transmission (and consequently deleted from the fault overview at the
COMM2/PC interface).
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Parameter Address
Default i Logic Diagram
COMM2: Octet comm. address HoB w72
1 0 254 Fig. 3-15, (p. 3-22)

The communication address and the ASDU address are used to identify the
device in communication via the interface. An identical setting must be selected
for both addresses.

“ASDU": Application Service Data Unit

COMM2: Name of manufacturer LOeel
1: SE Fig. 3-15, (p. 3-22)

Setting for the name of the manufacturer.

Note: This setting can be changed to ensure compatibility.

COMM2: Octet address ASDU 103073
1 0 255 Fig. 3-15, (p. 3-22)

The communication address and the ASDU address are used to identify the
device in communication via the interface. An identical setting must be selected
for both addresses.

“ASDU": Application Service Data Unit
COMM2: Spontan. sig. enable 8 &7
0: None Fig. 3-15, (p. 3-22)

Enable for the transmission of spontaneous signals via the communication
interface.

COMM2: Select. spontan.sig. L0
060 000: MAIN: Without function Fig. 3-15, (p. 3-22)
Selection of spontaneous signals for transmission via communication interface 2.
COMM2: Transm.enab.cycl.dat L0300
0: Without Fig. 3-15, (p. 3-22)

Enable for the cyclic transmission of measured values via the communication
interface.

COMM2: Cycl. data ILS tel. B &E
060 000: MAIN: Without function Fig. 3-15, (p. 3-22)

Selection of the measured values transmitted in a user-defined telegram via the
communication interface.

COMM2: Delta V 103 050
3.0 0.0 15.0 %Vnom Fig. 3-15, (p. 3-22)

A measured voltage value is transmitted via the communication interface if it
differs by the set delta quantity from the last measured value transmitted.
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Parameter Address
Default i Logic Diagram
COMM2: Delta | s @il
3.0 0.0 15.0 %Inom Fig. 3-15, (p. 3-22)

A measured current value is transmitted via the communication interface if it
differs by the set delta quantity from the last measured value transmitted.

COMM2: Delta f 103 052
2.0 0.0 2.0 %fnom Fig. 3-15, (p. 3-22)

The measured frequency value is transmitted via the communication interface if
it differs by the set delta quantity from the last measured value transmitted.

COMM2: Delta meas.Vv.ILS tel 1w 15
3.0 0.0 15.0 Fig. 3-15, (p. 3-22)

The telegram is transmitted if a measured value differs by the set delta quantity
from the last measured value transmitted.

COMM2: Delta t 103 053
1 0 15 min Fig. 3-15, (p. 3-22)

All measured values are transmitted again via the communication interface after
this time period has elapsed - provided that transmission has not been triggered
by the other delta conditions.
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IEC 61850
Communication

Parameter Address
Default i Logic Diagram
IEC: Function group IEC 056 059
0: Without

Cancelling function group IEC or including it in the configuration. If the function
group is cancelled from the configuration, then all associated settings and
signals are hidden.

Important notice: Some of the parameters in function group IEC are set with
the IEC 61850 configuration tool “IED Configurator”, they cannot be modified
from the local control panel (HMI) or with the operating program, and therefore
these parameters are listed separately.

IEC: General enable USER Hos @y
0: No Fig. 3-19, (p. 3-37)

Enabling and disabling function group IEC.

IEC: IEC 61850 enable Lo
0: No Fig. 3-19, (p. 3-37)

Disabling or enabling IEC 61850.

IEC: IEC60870-5-104enable OO
0: No Fig. 3-19, (p. 3-37)

Disabling or enabling IEC 60870-5-104.

IEC: ETH COMM Mode LO20S0
1: PRP Fig. 3-19, (p. 3-37)

Selection of the redundant Ethernet protocol between PRP, HSR and RSTP.

IEC: IEC prot. variant LoROs
060 000: MAIN: Without function Fig. 3-19, (p. 3-37)

Selection of the enabled Ethernet protocol.

IEC: Block Port A/B Lo
0: No Fig. 3-19, (p. 3-37)

When Port A/B blocked is activated, Port A for SEB or Port A&B for REB will be
disabled.

IEC: Block Port C LoRO
0: No Fig. 3-19, (p. 3-37)

When Port C blocked is activated, Port C will be disabled.

IEC: Switch Config. Bank LUSL0SS
0: don't execute Fig. 3-19, (p. 3-37)

This parameter can only be sent individually. Accepting the previously set
communication parameters as the active communication settings.
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Parameter Address
Default i Logic Diagram
IEC: Active Config. Name 104 045
2:

Name of the configuration bank currently valid.
Setting is carried out with the IED Configurator.

IEC: Active Config. Vers. LO0NS
2:

Version number of the configuration bank currently valid.

Setting is carried out with the IED Configurator.

IEC: Inact. Config. Name Loso
2:

Name of the inactive configuration bank.

Setting is carried out with the IED Configurator.

IEC: Inact. Config. Vers. 104 048
2:

Version number of the inactive configuration bank.
Setting is carried out with the IED Configurator.

IEC: IED name Le80S
2:

Explicitly assigned unit name for the function in the system (IED); is part of the
Logical Device Name.

Setting is carried out with the IED Configurator.

Important note: According to the IEC standard the name must consist of only
letters (A..Z, a..z), digits (0..9) and underscore characters (_), and neither a digit
nor the underscore character must be the first character. Note that a non-
standard name causes problems with the IEC 61850 communication.

IEC: IP address LoeCo

2:

Assigned IP address of the device for the server function in the system.

Note: This is an information parameter (‘read only') and its value is set from the
"IED Configurator" with Communications: IP Address.

IEC: Subnet mask 104 005
2:

The subnet mask defines which part of the IP address is addressed by the sub-
network and which part by the device that is logged-on to the network.

Note: This is an information parameter (‘read only') and its value is set from the
"IED Configurator" with Communications: SubNet Mask.
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Parameter Address
Default i Logic Diagram
IEC: Gateway address 104 011
2:

This parameter shows the IPv4 address of the network gateway for
communication links to clients outside of the local network.

Note: This is an information parameter ('read only') and its value is set from the
"IED Configurator" with Communications: Gateway Address.

IEC: IP address 2 OO0
2:

Assigned IP address 2 of the device for the server function in the system.

Note: This is an information parameter (‘read only') and its value is set from the
"IED Configurator" with Communications: IP Address Interface 2 (If fitted).

IEC: Subnet mask 2 104 071
2:

The subnet mask 2 defines which part of the IP address 2 is addressed by the
sub-network and which part by the device that is logged-on to the network.
Note: This is an information parameter (‘'read only') and its value is set from the
"IED Configurator" with Communications: SubNet Mask Interface 2 (If fitted).
IEC: Gateway address 2 L0202
2:

This parameter shows the IPv4 address of the network gateway 2 for
communication links to clients outside of the local network.

Note: This is an information parameter (‘read only') and its value is set from the
"IED Configurator" with Communications: Gateway Address Interface 2 (If fitted).

IEC: IP address VLAN 1 104 091
2:
IEC: IP address VLAN 2 104 095
20

Assigned IP address of VLAN in the system.

Note: This is an information parameter (‘read only') and its value is set from the
"IED Configurator" with Communications: IP Address.

IEC: Identifier VLAN 1 104 092
0 0 65535
IEC: Identifier VLAN 2 104 096
0 0 65535

Assigned VLAN ID in the system.

Note: This is an information parameter (‘'read only') and its value is set from the
"IED Configurator" with Communications: Vlan ID.

IEC: Subnet mask VLAN 1 104 093
2:
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Parameter Address
Default i Logic Diagram
IEC: Subnet mask VLAN 2 104 097
2:

The subnet mask of VLAN defines which part of the IP address is addressed by
the sub-network and which part by the device that is logged-on to the network.

Note: This is an information parameter ('read only') and its value is set from the
"IED Configurator" with Communications: VLAN Subnet Mask.

IEC: Gateway address VL 1 LoROCs
2:
IEC: Gateway address VL 2 L0055
2:

This parameter shows the network gateway of the VLAN for communication links
to clients outside of the local network.

Note: This is an information parameter ('read only') and its value is set from the
"IED Configurator" with Communications: Gateway Address.

IEC: SNTP server 1 IP 104 202
2:

IP address of the preferred server used for clock synchronization.

Note: This is an information parameter (‘read only') and its value is set from the
"IED Configurator".

IEC: SNTP server 2 IP 104 210
2:

IP address of the backup server used for clock synchronization.

Note: This is an information parameter (‘read only') and its value is set from the
"IED Configurator".

IEC: SGCB ResvTms 104 199
30 0 600 Fig. 3-19, (p. 3-37)

The configuration attribute ResvTms defines the time interval in seconds a
reservation of a SGCB is granted to a client. A reservation of a SGCB starts after
a successful SettingGroup edition has been successfully processed with the
service SelectEditSG.

IEC: SigGGIO1 selection LCR e
060 000: MAIN: Without function Fig. 3-19, (p. 3-37)

Optional signal assignment for a transmission per communication protocol
IEC 61850 based on the selection table of the binary inputs (opto coupler
inputs).

IEC: Diff. local time 104 206
0 -1440 1440 min Fig. 3-19, (p. 3-37)

Time difference between UTC and local time at the devices' substation (IED).
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Parameter Address
Default i Logic Diagram
IEC: Diff. dayl.sav. time LOS20
60 -1440 1440 min Fig. 3-19, (p. 3-37)

Time difference of the daylight saving time to standard time.
IEC: Switch.dayl.sav.time Logg2Ly
1: Yes Fig. 3-19, (p. 3-37)

This setting defines whether an automatic switching to daylight saving time is
wanted. If it is wanted, the time switching is executed upon receiving a related
SNTP frame.

IEC: Dayl.sav.time start 104 220
5: Last Fig. 3-19, (p. 3-37)
IEC: Dayl.sav.time st. d 104 221
7: Sunday Fig. 3-19, (p. 3-37)
IEC: Dayl.sav.time st. m 104 222
3: March Fig. 3-19, (p. 3-37)

These three parameters define the date (e.g. at what day of the year) for
switching from standard time over to daylight saving time. Available for

IEC: Dayl.sav.time start are the values First, Second, Third, Fourth, and
Last. For IEC: Dayl.sav.time st. d the seven weekdays are available so
that for example a setting like “on the last Sunday in March” may be used.

IEC: Dayl.sav.t.st.0:00 + L02g228
120 0 1440 min Fig. 3-19, (p. 3-37)

Time period in minutes after midnight when daylight saving time is switched to
standard time. If for example the clock is advanced one hour from 2:00 AM to
3:00 AM the parameter IEC: Dayl.sav.t.st.0:00 + is set to 120 (minutes).

IEC: Dayl.sav.time end Lol220
5: Last Fig. 3-19, (p. 3-37)
IEC: Dayl.sav.time end d 024225
7: Sunday Fig. 3-19, (p. 3-37)
IEC: Dayl.sav.time end m 02422
10: October Fig. 3-19, (p. 3-37)
IEC: Dayl.sav.t.end 0:00+ LCRj22E
180 0 1440 min Fig. 3-19, (p. 3-37)

This parameter defines the date and time of day for the clock changeover from
daylight saving time to standard time. The setting is similar to that for the clock
changeover to daylight saving time.
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Parameter Address

Default i Logic Diagram
Generic Object GOOSE: Function group GOOSE Co6locs
Orientated

Substation Events
0: Without

Cancelling function group GOOSE or including it in the configuration.
If the function group is cancelled from the configuration, then all associated
settings and signals are hidden.

Parameters included in this function group are only effective when function
group IEC is configured and enabled and when the parameters in this function
group have been activated by setting the parameter IEC: Switch Config.
Bank.

GOOSE: General enable USER 106 001
0: No

Enabling and disabling function group GOOSE.

GOOSE: Input 1 fct.assig. 107 006
061 000: MAIN: Without function
GOOSE: Input 2 fct.assig. 107 016
061 000: MAIN: Without function
GOOSE: Input 3 fct.assig. 107 026
061 000: MAIN: Without function
GOOSE: Input 4 fct.assig. 107 036
061 000: MAIN: Without function
GOOSE: Input 5 fct.assig. 107 046
061 000: MAIN: Without function
GOOSE: Input 6 fct.assig. 107 056
061 000: MAIN: Without function
GOOSE: Input 7 fct.assig. 107 066
061 000: MAIN: Without function
GOOSE: Input 8 fct.assig. 107 076
061 000: MAIN: Without function
GOOSE: Input 9 fct.assig. 107 086
061 000: MAIN: Without function
GOOSE: Input 10 fct.assig. 107 096
061 000: MAIN: Without function
GOOSE: Input 11 fct.assig. 107 106
061 000: MAIN: Without function
GOOSE: Input 12 fct.assig. 107116

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
GOOSE: Input 13 fct.assig. 107126
061 000: MAIN: Without function
GOOSE: Input 14 fct.assig. 107 136
061 000: MAIN: Without function
GOOSE: Input 15 fct.assig. 107 146
061 000: MAIN: Without function
GOOSE: Input 16 fct.assig. 107156
061 000: MAIN: Without function
GOOSE: Input 17 fct.assig. 107157
061 000: MAIN: Without function
GOOSE: Input 18 fct.assig. 107158
061 000: MAIN: Without function
GOOSE: Input 19 fct.assig. 107159
061 000: MAIN: Without function
GOOSE: Input 20 fct.assig. 107 160
061 000: MAIN: Without function
GOOSE: Input 21 fct.assig. 107161
061 000: MAIN: Without function
GOOSE: Input 22 fct.assig. 107 162
061 000: MAIN: Without function
GOOSE: Input 23 fct.assig. 107 163
061 000: MAIN: Without function
GOOSE: Input 24 fct.assig. 107 164
061 000: MAIN: Without function
GOOSE: Input 25 fct.assig. 107165
061 000: MAIN: Without function
GOOSE: Input 26 fct.assig. 107 166
061 000: MAIN: Without function
GOOSE: Input 27 fct.assig. 107 167
061 000: MAIN: Without function
GOOSE: Input 28 fct.assig. 107 168
061 000: MAIN: Without function
GOOSE: Input 29 fct.assig. 107 169
061 000: MAIN: Without function
GOOSE: Input 30 fct.assig. 107170
061 000: MAIN: Without function
GOOSE: Input 31 fct.assig. 107171

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
GOOSE: Input 32 fct.assig. 107172
061 000: MAIN: Without function
GOOSE: Input 33 fct.assig. 112 000
061 000: MAIN: Without function
GOOSE: Input 34 fct.assig. 112 001
061 000: MAIN: Without function
GOOSE: Input 35 fct.assig. 112 002
061 000: MAIN: Without function
GOOSE: Input 36 fct.assig. 112 003
061 000: MAIN: Without function
GOOSE: Input 37 fct.assig. 112 004
061 000: MAIN: Without function
GOOSE: Input 38 fct.assig. 112 005
061 000: MAIN: Without function
GOOSE: Input 39 fct.assig. 112 006
061 000: MAIN: Without function
GOOSE: Input 40 fct.assig. 112 007
061 000: MAIN: Without function
GOOSE: Input 41 fct.assig. 112 008
061 000: MAIN: Without function
GOOSE: Input 42 fct.assig. 112 009
061 000: MAIN: Without function
GOOSE: Input 43 fct.assig. 112010
061 000: MAIN: Without function
GOOSE: Input 44 fct.assig. 112 011
061 000: MAIN: Without function
GOOSE: Input 45 fct.assig. 112012
061 000: MAIN: Without function
GOOSE: Input 46 fct.assig. 112013
061 000: MAIN: Without function
GOOSE: Input 47 fct.assig. 112014
061 000: MAIN: Without function
GOOSE: Input 48 fct.assig. 112015
061 000: MAIN: Without function
GOOSE: Input 49 fct.assig. 112016
061 000: MAIN: Without function
GOOSE: Input 50 fct.assig. 112 017

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
GOOSE: Input 51 fct.assig. 112018
061 000: MAIN: Without function
GOOSE: Input 52 fct.assig. 112019
061 000: MAIN: Without function
GOOSE: Input 53 fct.assig. 112 020
061 000: MAIN: Without function
GOOSE: Input 54 fct.assig. 112021
061 000: MAIN: Without function
GOOSE: Input 55 fct.assig. 112 022
061 000: MAIN: Without function
GOOSE: Input 56 fct.assig. 112023
061 000: MAIN: Without function
GOOSE: Input 57 fct.assig. 112 024
061 000: MAIN: Without function
GOOSE: Input 58 fct.assig. 112025
061 000: MAIN: Without function
GOOSE: Input 59 fct.assig. 112026
061 000: MAIN: Without function
GOOSE: Input 60 fct.assig. 112 027
061 000: MAIN: Without function
GOOSE: Input 61 fct.assig. 112 028
061 000: MAIN: Without function
GOOSE: Input 62 fct.assig. 112029
061 000: MAIN: Without function
GOOSE: Input 63 fct.assig. 112030
061 000: MAIN: Without function
GOOSE: Input 64 fct.assig. 112031
061 000: MAIN: Without function
GOOSE: Input 65 fct.assig. 112032
061 000: MAIN: Without function
GOOSE: Input 66 fct.assig. 112033
061 000: MAIN: Without function
GOOSE: Input 67 fct.assig. 112 034
061 000: MAIN: Without function
GOOSE: Input 68 fct.assig. 112035
061 000: MAIN: Without function
GOOSE: Input 69 fct.assig. 112 036

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
GOOSE: Input 70 fct.assig. 112037
061 000: MAIN: Without function
GOOSE: Input 71 fct.assig. 112038
061 000: MAIN: Without function
GOOSE: Input 72 fct.assig. 112039
061 000: MAIN: Without function
GOOSE: Input 73 fct.assig. 112 040
061 000: MAIN: Without function
GOOSE: Input 74 fct.assig. 112 041
061 000: MAIN: Without function
GOOSE: Input 75 fct.assig. 112 042
061 000: MAIN: Without function
GOOSE: Input 76 fct.assig. 112043
061 000: MAIN: Without function
GOOSE: Input 77 fct.assig. 112 044
061 000: MAIN: Without function
GOOSE: Input 78 fct.assig. 112 045
061 000: MAIN: Without function
GOOSE: Input 79 fct.assig. 112 046
061 000: MAIN: Without function
GOOSE: Input 80 fct.assig. 112 047
061 000: MAIN: Without function
GOOSE: Input 81 fct.assig. 112 048
061 000: MAIN: Without function
GOOSE: Input 82 fct.assig. 112 049
061 000: MAIN: Without function
GOOSE: Input 83 fct.assig. 112 050
061 000: MAIN: Without function
GOOSE: Input 84 fct.assig. 112 051
061 000: MAIN: Without function
GOOSE: Input 85 fct.assig. 112052
061 000: MAIN: Without function
GOOSE: Input 86 fct.assig. 112 053
061 000: MAIN: Without function
GOOSE: Input 87 fct.assig. 112 054
061 000: MAIN: Without function
GOOSE: Input 88 fct.assig. 112055

061 000: MAIN: Without function
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Default i Logic Diagram
GOOSE: Input 89 fct.assig. ROk
061 000: MAIN: Without function
GOOSE: Input 90 fct.assig. L1200
061 000: MAIN: Without function
GOOSE: Input 91 fct.assig. L1205
061 000: MAIN: Without function
GOOSE: Input 92 fct.assig. 12 05
061 000: MAIN: Without function
GOOSE: Input 93 fct.assig. LL2ey
061 000: MAIN: Without function
GOOSE: Input 94 fct.assig. Ll20cl
061 000: MAIN: Without function
GOOSE: Input 95 fct.assig. L1202
061 000: MAIN: Without function
GOOSE: Input 96 fct.assig. L12l00:
061 000: MAIN: Without function
GOOSE: Input 97 fct.assig. LR @
061 000: MAIN: Without function
GOOSE: Input 98 fct.assig. LL200c0
061 000: MAIN: Without function
GOOSE: Input 99 fct.assig. Ll20ce
061 000: MAIN: Without function
GOOSE: Input 100 fct.assig. 12 Oey
061 000: MAIN: Without function
GOOSE: Input 101 fct.assig. LL2cs
061 000: MAIN: Without function
GOOSE: Input 102 fct.assig. LL200c0
061 000: MAIN: Without function
GOOSE: Input 103 fct.assig. L1200
061 000: MAIN: Without function
GOOSE: Input 104 fct.assig. 112 ol
061 000: MAIN: Without function
GOOSE: Input 105 fct.assig. LR @7z
061 000: MAIN: Without function
GOOSE: Input 106 fct.assig. L1200
061 000: MAIN: Without function
GOOSE: Input 107 fct.assig. LlaCs

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
GOOSE: Input 108 fct.assig. L2
061 000: MAIN: Without function
GOOSE: Input 109 fct.assig. L1206
061 000: MAIN: Without function
GOOSE: Input 110 fct.assig. L2
061 000: MAIN: Without function
GOOSE: Input 111 fct.assig. 112 O
061 000: MAIN: Without function
GOOSE: Input 112 fct.assig. L2
061 000: MAIN: Without function
GOOSE: Input 113 fct.assig. LL20080
061 000: MAIN: Without function
GOOSE: Input 114 fct.assig. LlzCel
061 000: MAIN: Without function
GOOSE: Input 115 fct.assig. SLA0E2
061 000: MAIN: Without function
GOOSE: Input 116 fct.assig. LR @
061 000: MAIN: Without function
GOOSE: Input 117 fct.assig. L2058
061 000: MAIN: Without function
GOOSE: Input 118 fct.assig. HAEE
061 000: MAIN: Without function
GOOSE: Input 119 fct.assig. SLA0ES
061 000: MAIN: Without function
GOOSE: Input 120 fct.assig. LR @7
061 000: MAIN: Without function
GOOSE: Input 121 fct.assig. AEE
061 000: MAIN: Without function
GOOSE: Input 122 fct.assig. LL2008S
061 000: MAIN: Without function
GOOSE: Input 123 fct.assig. 12 O
061 000: MAIN: Without function
GOOSE: Input 124 fct.assig. Lz @
061 000: MAIN: Without function
GOOSE: Input 125 fct.assig. L120052
061 000: MAIN: Without function
GOOSE: Input 126 fct.assig. HAGE

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
GOOSE: Input 127 fct.assig. 112 094
061 000: MAIN: Without function

GOOSE: Input 128 fct.assig. 112 095

061 000: MAIN: Without function

Function assignment of the virtual binary GOOSE inputs (GosGGIO1/Posl.stVal,
GosGGIO1/Pos2.stVal, ...) to a binary logical state signal on the device so that
they can be processed further by the protection, control or logic functions.
Signals configured here contain the received and pre-processed state of data
attributes configured for GOOSE receipt.
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Parameter Address
Default i Logic Diagram

Virtual Inputs VINP: Function group VINP 056 098
0: Without

Cancelling function group VINP or including it in the configuration. If the function
group is cancelled from the configuration, then all associated settings and
signals are hidden.

VINP: General enable USER 115 000
0: No

Disabling or enabling VINP function.

VINP: Input 1 fct.assig. 115 150
061 000: MAIN: Without function
VINP: Input 2 fct.assig. 115151
061 000: MAIN: Without function
VINP: Input 3 fct.assig. 115152
061 000: MAIN: Without function
VINP: Input 4 fct.assig. 115153
061 000: MAIN: Without function
VINP: Input 5 fct.assig. 115154
061 000: MAIN: Without function
VINP: Input 6 fct.assig. 115155
061 000: MAIN: Without function
VINP: Input 7 fct.assig. 115 156
061 000: MAIN: Without function
VINP: Input 8 fct.assig. 115157
061 000: MAIN: Without function
VINP: Input 9 fct.assig. 115158
061 000: MAIN: Without function
VINP: Input 10 fct.assig. 115159
061 000: MAIN: Without function
VINP: Input 11 fct.assig. 115 160
061 000: MAIN: Without function
VINP: Input 12 fct.assig. 115 161
061 000: MAIN: Without function
VINP: Input 13 fct.assig. 115 162
061 000: MAIN: Without function
VINP: Input 14 fct.assig. 115163

061 000: MAIN: Without function
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Parameter

Default
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:
VINP:
061 000:

Input 15 fct.assig.
MAIN: Without function
Input 16 fct.assig.
MAIN: Without function
Input 17 fct.assig.
MAIN: Without function
Input 18 fct.assig.
MAIN: Without function
Input 19 fct.assig.
MAIN: Without function
Input 20 fct.assig.
MAIN: Without function
Input 21 fct.assig.
MAIN: Without function
Input 22 fct.assig.
MAIN: Without function
Input 23 fct.assig.
MAIN: Without function
Input 24 fct.assig.
MAIN: Without function
Input 25 fct.assig.
MAIN: Without function
Input 26 fct.assig.
MAIN: Without function
Input 27 fct.assig.
MAIN: Without function
Input 28 fct.assig.
MAIN: Without function
Input 29 fct.assig.
MAIN: Without function
Input 30 fct.assig.
MAIN: Without function
Input 31 fct.assig.
MAIN: Without function
Input 32 fct.assig.
MAIN: Without function
Input 33 fct.assig.
MAIN: Without function

Address

Logic Diagram

115 164

115 165

115 166

115167

115168

115 169

115170

115171

115172

115173

115174

115175

115176

115177

115178

115179

115180

115181

115182
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Parameter Address
Default i Logic Diagram
VINP: Input 34 fct.assig. 115 183
061 000: MAIN: Without function
VINP: Input 35 fct.assig. 115184
061 000: MAIN: Without function
VINP: Input 36 fct.assig. 115185
061 000: MAIN: Without function
VINP: Input 37 fct.assig. 115 186
061 000: MAIN: Without function
VINP: Input 38 fct.assig. 115 187
061 000: MAIN: Without function
VINP: Input 39 fct.assig. 115188
061 000: MAIN: Without function
VINP: Input 40 fct.assig. 115189
061 000: MAIN: Without function
VINP: Input 41 fct.assig. 115190
061 000: MAIN: Without function
VINP: Input 42 fct.assig. 115191
061 000: MAIN: Without function
VINP: Input 43 fct.assig. 115192
061 000: MAIN: Without function
VINP: Input 44 fct.assig. 115193
061 000: MAIN: Without function
VINP: Input 45 fct.assig. 115194
061 000: MAIN: Without function
VINP: Input 46 fct.assig. 115 195
061 000: MAIN: Without function
VINP: Input 47 fct.assig. 115196
061 000: MAIN: Without function
VINP: Input 48 fct.assig. 115197
061 000: MAIN: Without function
VINP: Input 49 fct.assig. 115 198
061 000: MAIN: Without function
VINP: Input 50 fct.assig. 115199
061 000: MAIN: Without function
VINP: Input 51 fct.assig. 115 200
061 000: MAIN: Without function
VINP: Input 52 fct.assig. 115 201

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
VINP: Input 53 fct.assig. s 22
061 000: MAIN: Without function
VINP: Input 54 fct.assig. 1l 202
061 000: MAIN: Without function
VINP: Input 55 fct.assig. S A
061 000: MAIN: Without function
VINP: Input 56 fct.assig. s A
061 000: MAIN: Without function
VINP: Input 57 fct.assig. s 20
061 000: MAIN: Without function
VINP: Input 58 fct.assig. 5 207
061 000: MAIN: Without function
VINP: Input 59 fct.assig. Llog2es
061 000: MAIN: Without function
VINP: Input 60 fct.assig. s v
061 000: MAIN: Without function
VINP: Input 61 fct.assig. Ly 21
061 000: MAIN: Without function
VINP: Input 62 fct.assig. k5 22
061 000: MAIN: Without function
VINP: Input 63 fct.assig. Llofzlz
061 000: MAIN: Without function
VINP: Input 64 fct.assig. s 212

061 000: MAIN: Without function

Function assignment of the virtual binary inputs VINP to a binary logical state
signal on the device so that they can be processed further by the protection,
control or logic functions.

Parameter Address
Default i Logic Diagram

IRIG-B interface IRIGB: Function group IRIGB Eh Oz
0: Without

Cancelling function group IRIGB or including it in the configuration. If the
function group is cancelled from the configuration, then all associated settings
and signals are hidden.

IRIGB: General enable USER 023 200
0: No Fig. 3-23, (p. 3-42)

Disabling or enabling the IRIG-B interface.
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Parameter Address

Default i Logic Diagram
Configurable func- F_KEY: Password funct.key 1 003 036
tion keys

0 0 4444

F_KEY: Password funct.key 2 030 242

0 0 4444

F_KEY: Password funct.key 3 030 243

0 0 4444

F_KEY: Password funct.key 4 030 244

0 0 4444

F_KEY: Password funct.key 5 030245

0 0 4444

F_ KEY: Password funct.key 6 030 246

0 0 4444

Definition of the password for enabling the function keys.

F_KEY: Fct. assignm. F1 080 112
061 000: MAIN: Without function
F_KEY: Fct. assignm. F2 080 113
061 000: MAIN: Without function
F_KEY: Fct. assignm. F3 080 114
061 000: MAIN: Without function
F_KEY: Fct. assignm. F4 080 115
061 000: MAIN: Without function
F_KEY: Fct. assignm. F5 080 116
061 000: MAIN: Without function
F_KEY: Fct. assignm. F6 080 117

061 000: MAIN: Without function

Assignment of functions to the function keys. Either a single function or a menu
jump list may be selected. There are two menu jump lists, which are assembled
at LOC: Fct. menu jmp list 1 or LOC: Fct. menu jmp list 2,
respectively.

F_KEY: Operating mode F1 080 132
1: Key
F_KEY: Operating mode F2 080 133
1: Key
F_KEY: Operating mode F3 080 134
1: Key
F_KEY: Operating mode F4 080 135
1: Key
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Parameter Address
Default i Logic Diagram
F_KEY: Operating mode F5 080 136
1: Key
F_KEY: Operating mode F6 080 137
1: Key

Choice between operation of the function key as a key or switch.

F_KEY: Return time fct.keys 003 037
10 1 60000 s
Once the password has been entered, the function keys remain active for no

longer than this time. Thereafter, the function keys are disabled until the
password is entered again.
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Parameter Address
Default i Logic Diagram

Binary input INP: Filter 010 220
0 0 20 Fig. 3-25, (p. 3-46)

Input filter which is activated when either the mode Active "high", filt. or Active
"low", filt. has been selected for INP: Oper. mode U xxx. In order to
suppress transient interference peaks at the logic signal inputs it is suggested to
set this parameter to 6 [steps].

INP: Fct. assignm. U 501 152 073
061 000: MAIN: Without function
INP: Fct. assignm. U 502 152 076
061 000: MAIN: Without function
INP: Fct. assignm. U 503 152 079
061 000: MAIN: Without function
INP: Fct. assignm. U 504 152 082
061 000: MAIN: Without function
INP: Fct. assignm. U 601 152 091
061 000: MAIN: Without function
INP: Fct. assignm. U 602 152 094
061 000: MAIN: Without function
INP: Fct. assignm. U 603 152 097
061 000: MAIN: Without function
INP: Fct. assignm. U 604 152 100
061 000: MAIN: Without function
INP: Fct. assignm. U 605 152 103
061 000: MAIN: Without function
INP: Fct. assignm. U 606 152 106
061 000: MAIN: Without function
INP: Fct. assignm. U 701 152109
061 000: MAIN: Without function
INP: Fct. assignm. U 702 152 112
061 000: MAIN: Without function
INP: Fct. assignm. U 703 152115
061 000: MAIN: Without function
INP: Fct. assignm. U 704 152118
061 000: MAIN: Without function
INP: Fct. assignm. U 705 152121
061 000: MAIN: Without function
INP: Fct. assignm. U 706 152124

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
INP: Fct. assignm. U 901 152 145
061 000: MAIN: Without function
INP: Fct. assignm. U 902 152 148
061 000: MAIN: Without function
INP: Fct. assignm. U 903 152 151
061 000: MAIN: Without function
INP: Fct. assignm. U 904 152154

061 000: MAIN: Without function

Assignment of functions to binary signal inputs.

INP: Oper. mode U 501 152 074
1: Active "high"
INP: Oper. mode U 502 152 077
1: Active "high"
INP: Oper. mode U 503 152 080
1: Active "high"
INP: Oper. mode U 504 152 083
1: Active "high"
INP: Oper. mode U 601 152 092
1: Active "high"
INP: Oper. mode U 602 152 095
1: Active "high"
INP: Oper. mode U 603 152 098
1: Active "high"
INP: Oper. mode U 604 152 101
1: Active "high"
INP: Oper. mode U 605 152 104
1: Active "high"
INP: Oper. mode U 606 152 107
1: Active "high"
INP: Oper. mode U 701 152110
1: Active "high"
INP: Oper. mode U 702 152113
1: Active "high"
INP: Oper. mode U 703 152116
1: Active "high"
INP: Oper. mode U 704 152 119
1: Active "high"
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Parameter Address
Default i Logic Diagram
INP: Oper. mode U 705 152122
1: Active "high"
INP: Oper. mode U 706 152125
1: Active "high"
INP: Oper. mode U 901 152 146
1: Active "high"
INP: Oper. mode U 902 152 149
1: Active "high"
INP: Oper. mode U 903 152 152
1: Active "high"
INP: Oper. mode U 904 152 155
1: Active "high"

Selection of operating mode for binary signal inputs.
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7 Settings

Measured data input

Parameter Address
Default i Logic Diagram
MEASI: Function group MEASI 056 030
0: Without

Cancelling function group MEASI or including it in the configuration.
If the function group is cancelled from the configuration, then all associated
settings and signals are hidden.

MEASI: General enable USER 011 100

0: No Fig. 3-26, (p. 3-47)
Fig. 3-34, (p. 3-56)

Disabling or enabling analog measured data input.
MEASI: Enable IDC p.u. 037190
0.000 0.000  0.200  IDC,nom  Fig. 3-29, (p. 3-50)

Setting for the minimum current that must flow in order for the P631 to display a
measured value > 0 (zero suppression).

MEASI: IDC< open circuit 037 191
3.0 0.0 10.0 mA Fig. 3-29, (p. 3-50)

If the input current falls below the set threshold, the P631 will issue an “open
circuit” signal.

MEASI: IDC 1 037 150
0.000 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 2 037 152
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 3 037 154
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 4 037 156
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 5 037 158
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 6 037 160
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 7 037 162
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 8 037 164
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 9 037 166
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 10 037 168
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
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Parameter Address
Default i Logic Diagram
MEASI: IDC 11 5 dife
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 12 05 L2
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 13 BEy Lk
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 14 BEw Site
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 15 GRS
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 16 SISy
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 17 CSi4L52
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 18 CEl
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 19 S0
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC 20 0 ek
1.200 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)

Setting for the input current that will correspond to a linearized value that has
been set accordingly.

MEASI: IDC,lin 1 037 151
0.000 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 2 037153
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 3 037 155
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 4 037 157
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 5 037 159
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 6 037 161
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 7 037 163
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 8 037 165
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
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Parameter Address
Default i Logic Diagram
MEASI: IDC,lin 9 U5y sy
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 10 SRS
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 11 B S0t
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 12 U5y 47
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 13 CSARD
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 14 s
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 15 B 87k
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 16 Capel
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 17 057 e
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 18 CSAZED
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 19 B Ay
Blocked 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)
MEASI: IDC,lin 20 U5y e
1.200 0.000 1.200 IDC,nom  Fig. 3-29, (p. 3-50)

Setting for the linearized current that will correspond to an input current that
has been set accordingly.

MEASI: Scaled val. IDC,linl O e
0 -32768 32767 Fig. 3-30, (p. 3-51)

Setting for the scaled value of IDC,linl.

MEASI: Scaled val.IDC,lin20 GE 12
1200 -32768 32767 Fig. 3-30, (p. 3-51)

Setting for the scaled value of IDC,lin20.
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Parameter Address

Default i Logic Diagram
Binary and analog OUTP: Fct. assignm. K 501 150 097
output

060 000: MAIN: Without function

OUTP: Fct. assignm. K 502 150 100

060 000: MAIN: Without function

OUTP: Fct. assignm. K 503 150103

060 000: MAIN: Without function

OUTP: Fct. assignm. K 504 150 106

060 000: MAIN: Without function

OUTP: Fct. assignm. K 505 150 109

060 000: MAIN: Without function

OUTP: Fct. assignm. K 506 150 112

060 000: MAIN: Without function

OUTP: Fct. assignm. K 507 150115

060 000: MAIN: Without function

OUTP: Fct. assignm. K 508 150118

060 000: MAIN: Without function

OUTP: Fct. assignm. K 601 150 121

060 000: MAIN: Without function

OUTP: Fct. assignm. K 602 150124

060 000: MAIN: Without function

OUTP: Fct. assignm. K 603 150 127

060 000: MAIN: Without function

OUTP: Fct. assignm. K 604 150 130

060 000: MAIN: Without function

OUTP: Fct. assignm. K 605 150 133

060 000: MAIN: Without function

OUTP: Fct. assignm. K 606 150 136

060 000: MAIN: Without function

OUTP: Fct. assignm. K 701 150 145

060 000: MAIN: Without function

OUTP: Fct. assignm. K 702 150 148

060 000: MAIN: Without function

OUTP: Fct. assignm. K 703 150 151

060 000: MAIN: Without function

OUTP: Fct. assignm. K 704 150 154

060 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
OUTP: Fct. assignm. K 705 150 157
060 000: MAIN: Without function
OUTP: Fct. assignm. K 706 150 160
060 000: MAIN: Without function
OUTP: Fct. assignm. K 803 150175
060 000: MAIN: Without function
OUTP: Fct. assignm. K 804 150178
060 000: MAIN: Without function
OUTP: Fct. assignm. K 805 150181
060 000: MAIN: Without function
OUTP: Fct. assignm. K 806 150 184
060 000: MAIN: Without function
OUTP: Fct. assignm. K 807 150 187
060 000: MAIN: Without function
OUTP: Fct. assignm. K 808 150 190
060 000: MAIN: Without function
OUTP: Fct. assignm. K 901 150193
060 000: MAIN: Without function
OUTP: Fct. assignm. K 902 150 196
060 000: MAIN: Without function
OUTP: Fct. assignm. K 903 150 199
060 000: MAIN: Without function
OUTP: Fct. assignm. K 904 150 202
060 000: MAIN: Without function
OUTP: Fct. assignm. K 905 150 205
060 000: MAIN: Without function
OUTP: Fct. assignm. K 906 150 208
060 000: MAIN: Without function
OUTP: Fct. assignm. K 907 150 211
060 000: MAIN: Without function
OUTP: Fct. assignm. K 908 150 214

060 000: MAIN: Without function

Assignment of functions to output relays.

OUTP: Oper. mode K 501 150 098
1: ES updating
OUTP: Oper. mode K 502 150 101

1: ES updating
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Parameter Address
Default i Logic Diagram
OUTP: Oper. mode K 503 150 104
1: ES updating
OUTP: Oper. mode K 504 150 107
1: ES updating
OUTP: Oper. mode K 505 150 110
1: ES updating
OUTP: Oper. mode K 506 150 113
1: ES updating
OUTP: Oper. mode K 507 150 116
1: ES updating
OUTP: Oper. mode K 508 150 119
1: ES updating
OUTP: Oper. mode K 601 150 122
1: ES updating
OUTP: Oper. mode K 602 150 125
1: ES updating
OUTP: Oper. mode K 603 150 128
1: ES updating
OUTP: Oper. mode K 604 150 131
1: ES updating
OUTP: Oper. mode K 605 150 134
1: ES updating
OUTP: Oper. mode K 606 150 137
1: ES updating
OUTP: Oper. mode K 701 150 146
1: ES updating
OUTP: Oper. mode K 702 150 149
1: ES updating
OUTP: Oper. mode K 703 150 152
1: ES updating
OUTP: Oper. mode K 704 150 155
1: ES updating
OUTP: Oper. mode K 705 150 158
1: ES updating
OUTP: Oper. mode K 706 150 161
1: ES updating
OUTP: Oper. mode K 803 150 176

1: ES updating
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Parameter Address
Default i Logic Diagram
OUTP: Oper. mode K 804 150 179
1: ES updating
OUTP: Oper. mode K 805 150 182
1: ES updating
OUTP: Oper. mode K 806 150 185
1: ES updating
OUTP: Oper. mode K 807 150 188
1: ES updating
OUTP: Oper. mode K 808 150 191
1: ES updating
OUTP: Oper. mode K 901 150 194
1: ES updating
OUTP: Oper. mode K 902 150 197
1: ES updating
OUTP: Oper. mode K 903 150 200
1: ES updating
OUTP: Oper. mode K 904 150 203
1: ES updating
OUTP: Oper. mode K 905 150 206
1: ES updating
OUTP: Oper. mode K 906 150 209
1: ES updating
OUTP: Oper. mode K 907 150 212
1: ES updating
OUTP: Oper. mode K 908 150 215

1: ES updating

Selection of operating mode for output relays.
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Parameter Address

Default i Logic Diagram
Measured data MEASO: Function group MEASO Co6lo2y
output

0: Without

Cancelling function group MEASI or including it in the configuration.

If the function group is cancelled from the configuration, then all associated
settings and signals are hidden. If the function group is cancelled from the
configuration, then all associated settings and signals are hidden.

MEASO: General enable USER 031074
0: No

Disabling or enabling the measured data output function.

MEASO: Fct. assignm. BCD 053 002
060 000: MAIN: Without function Fig. 3-37, (p. 3-60)

Selection of the measured value to be transmitted in BCD form.

MEASO: Hold time output BCD 010 010
0.10 0.10 10.00 s Fig. 3-37, (p. 3-60)

Setting for the transmission time of the selected measured value in BCD form.

MEASO: Scaled min. val. BCD STy
0.000 0.000  1.000

MEASO: Scaled max. val. BCD St
1.000 0.000  1.000

MEASO: BCD-Out min. value e &2
0 0 399
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7 Settings

Parameter Address
Default i Logic Diagram
MEASO: BCD-Out max. value DS
399 0 399

The variable Mx is to be issued in BCD form.

For measured values in the range “measured values to be issued” the output
value should change linearly with the measured value.

@ Range of measured values for the variable Mx: Mx,RL1 ... Mx,RL2

Range of associated scaled measured values: 0 ... 1

Range of measured values to be issued: Mx,min ... Mx,max

Range of scaled measured values to be issued: Mx,scal,min ... Mx,scal,max

Designation of the set values in the data model: “Scaled min. val. BCD" ...
“Scaled max. val. BCD”

with:
Mx,scal,min = (Mx,min - Mx,RL1)/(Mx,RL2 - Mx,RL1)
Mx,scal,max = (Mx,max - Mx,RL1)/(Mx,RL2 - Mx,RL1)

BCD display values for measured values in the range “measured values to be
issued”; range: “BCD-Out min. value” ... “BCD-Out max. value”

BBCD display values for measured values = Mx,min; range: “BCD-Out min.
value”

BCD display values for measured values = Mx,max; range: “BCD-Out max.
value”

MEASO: Fct. assignm. A-1 053 000
060 000: MAIN: Without function Fig. 3-38, (p. 3-64)
MEASO: Fct. assignm. A-2 053 001

060 000: MAIN: Without function

Selection of the measured value to be transmitted in analog form.

MEASO: Hold time output A-1 CLOEES
0.10 0.10 10.00 s Fig. 3-38, (p. 3-64)

MEASO: Hold time output A-2 010 115
0.10 0.10 10.00 s

Setting for the time delay for output of the selected measured value.

MEASO: Scaled min. val. A-1 U308
0.000 0.000  1.000 Fig. 3-38, (p. 3-64)

MEASO: Scaled knee val. A-1 L340
Blocked 0.000  1.000 Fig. 3-38, (p. 3-64)

MEASO: Scaled max. val. A-1 CSALCE
1.000 0.000  1.000 Fig. 3-38, (p. 3-64)

MEASO: Scaled min. val. A-2 CSAZLY
0.000 0.000  1.000
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P631

Parameter Address
Default i Logic Diagram
MEASO: Scaled knee val. A-2 037 111
Blocked 0.000 1.000
MEASO: Scaled max. val. A-2 037 112
1.000 0.000 1.000

After conversion via a characteristic the selected measured value Ax (x =1, 2) is
to be issued as an output current. For this purpose a range “measured values to
be issued” is defined. In this range the characteristic has two linear sections,
which are separated by a knee point.

@ Range of measured values for the variable Mx: Mx,RL1 ... Mx,RL2

Range of associated scaled measured values: 0 ... 1

Range of measured values to be issued: Mx,min ... Mx,max

Range of scaled measured values to be output: Mx,scal,min ... Mx,scal,max

Designation of the set values in the data model: ,Scaled min. val. Ax“ ...
»,Scaled max. val. Ax"”

with:
Mx,scal,min = (Mx,min - Mx,RL1)/(Mx,RL2 - Mx,RL1)
Mx,scal,max = (Mx,max - Mx,RL1)/(Mx,RL2 - Mx,RL1)
e Designation of value for knee point: Mx,knee
e Designation of scaled knee point value: Mx,scaled,knee
@ Designation of this set value in the data model: ,Scaled knee val. Ax
with:
Mx,scaled,knee = (Mx,knee - Mx,RL1)/(Mx,RL2 - Mx,RL1)

u

MEASO: AnOut min. val. A-1 U7 ATy
0.00 0.00 20.00 mA Fig. 3-38, (p. 3-64)

MEASO: AnOut knee point A-1 037 108
Blocked 0.00 20.00 mA Fig. 3-38, (p. 3-64)

MEASO: AnOut max. val. A-1 34200
20.00 0.00 20.00 mA Fig. 3-38, (p. 3-64)

MEASO: AnOut min. val. A-2 GBS
0.00 0.00 20.00 mA

MEASO: AnOut knee point A-2 037114
Blocked 0.00 20.00 mA
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Parameter Address
Default i Logic Diagram
MEASO: AnOut max. val. A-2 AR
20.00 0.00 20.00 mA

Output current range for measured values in the range “measured values to be
issued”; designation in the data model: “An-Out min. val. Ax" ... “An-Out max.
val. Ax”

Output current to be set for measured values = Mx,min; designation in the data
model: “An-Out min. val. Ax”

Output current to be set for measured values = Mx,max; designation in the data
model: “An-Out max. val. Ax”

Output current to be set for measured values = Mx,knee; designation in the data
model: “AnOut knee point Ax”

with:

Mx,min ... Mx,max: measured values to be issued

MEASO: Output value 1 037120
0.00 0.00 100.00 %

MEASO: Output value 2 5 820
0.00 0.00 100.00 %

MEASO: Output value 3 o322
0.00 0.00 100.00 %

Measured values of external devices, which must be scaled to 0 to 100%, can be
issued.
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Parameter Address

Default i Logic Diagram

LED indicators LED: Fct.assig. H 1 green 085 184
060 001: MAIN: Healthy

Display of the operational readiness of the protection device.
The function MAIN: Healthy is permanently assigned.

LED: Fct.assig. H 2 yell. 085 001

004 065: MAIN: Blocked/faulty

Display of the function assigned to LED indicator H 2.
The function MAIN: Blocked/faulty is permanently assigned.

LED: Fct.assig. H 3 yell. 085 004
036 070: SFMON: Warning (LED)

Display of the function assigned to LED indicator H 3.
The function SFMON: Warning (LED) is permanently assigned.

LED: Fct.assig. H 4 red 085 007
036 251: MAIN: Gen. trip signal
LED: Fct.assig. H 4 green 085 057
060 000: MAIN: Without function
LED: Fct.assig. H 5 red 085 010
060 000: MAIN: Without function
LED: Fct.assig. H 5 green 085 060
060 000: MAIN: Without function
LED: Fct.assig. H 6 red 085 013
060 000: MAIN: Without function
LED: Fct.assig. H 6 green 085 063
060 000: MAIN: Without function
LED: Fct.assig. H 7 red 085 016
060 000: MAIN: Without function
LED: Fct.assig. H 7 green 085 066
060 000: MAIN: Without function
LED: Fct.assig. H 8 red 085 019
060 000: MAIN: Without function
LED: Fct.assig. H 8 green 085 069
060 000: MAIN: Without function
LED: Fct.assig. H 9 red 085 022
060 000: MAIN: Without function
LED: Fct.assig. H 9 green 085 072

060 000: MAIN: Without function
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7 Settings

Parameter

Default

LED: Fct.assig. H10 red
060 000: MAIN: Without function

LED: Fct.assig. H10 green
060 000: MAIN: Without function

LED: Fct.assig. H11 red
060 000: MAIN: Without function

LED: Fct.assig. H11 green
060 000: MAIN: Without function

LED: Fct.assig. H12 red
060 000: MAIN: Without function

LED: Fct.assig. H12 green
060 000: MAIN: Without function

LED: Fct.assig. H13 red
060 000: MAIN: Without function

LED: Fct.assig. H13 green
060 000: MAIN: Without function

LED: Fct.assig. H14 red
060 000: MAIN: Without function

LED: Fct.assig. H14 green
060 000: MAIN: Without function

LED: Fct.assig. H15 red
060 000: MAIN: Without function

LED: Fct.assig. H15 green
060 000: MAIN: Without function

LED: Fct.assig. H16 red
060 000: MAIN: Without function

LED: Fct.assig. H16 green
060 000: MAIN: Without function

LED: Fct.assig. H18 red
060 000: MAIN: Without function

LED: Fct.assig. H18 green
060 000: MAIN: Without function

LED: Fct.assig. H19 red
060 000: MAIN: Without function

LED: Fct.assig. H19 green
060 000: MAIN: Without function

LED: Fct.assig. H20 red
060 000: MAIN: Without function

Address

Logic Diagram

085 025

085 075

085 028

085 078

085 031

085 081

085 034

085 084

085 037

085 087

085 040

085 090

085 043

085 093

085 131

085 161

085 134

085 164

085 137
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Parameter Address
Default i Logic Diagram
LED: Fct.assig. H20 green 085 167
060 000: MAIN: Without function
LED: Fct.assig. H21 red 085 140
060 000: MAIN: Without function
LED: Fct.assig. H21 green 085 170
060 000: MAIN: Without function
LED: Fct.assig. H22 red 085 143
060 000: MAIN: Without function
LED: Fct.assig. H22 green 085 173
060 000: MAIN: Without function
LED: Fct.assig. H23 red 085 146
060 000: MAIN: Without function
LED: Fct.assig. H23 green 085 177

060 000: MAIN: Without function
Assignment of functions to LED indicators.

LED: Fct.assig. H17 red 085 185
080 111: LOC: Edit mode

Display of the function assigned to LED indicator H 17.
The function LOC: Edit mode is permanently assigned.

LED: Operating mode H 1 085 182
1: ES updating

The operating mode ES updating is permanently assigned.

LED: Operating mode H 2 085 002
1: ES updating

The operating mode ES updating is permanently assigned.

LED: Operating mode H 3 085 005
1: ES updating

The ES updating operating mode is permanently assigned.

LED: Operating mode H 4 085 008
3: ES reset (fault)

LED: Operating mode H 5 085 011
1: ES updating

LED: Operating mode H 6 085 014
1: ES updating

LED: Operating mode H 7 085 017

1: ES updating
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Parameter Address
Default i Logic Diagram
LED: Operating mode H 8 085 020
1: ES updating
LED: Operating mode H 9 085 023
1: ES updating
LED: Operating mode H 10 085 026
1: ES updating
LED: Operating mode H 11 085 029
1: ES updating
LED: Operating mode H 12 085 032
1: ES updating
LED: Operating mode H 13 085 035
1: ES updating
LED: Operating mode H 14 085 038
1: ES updating
LED: Operating mode H 15 085 041
1: ES updating
LED: Operating mode H 16 085 044
1: ES updating
LED: Operating mode H 18 085 132
1: ES updating
LED: Operating mode H 19 085 135
1: ES updating
LED: Operating mode H 20 085 138
1: ES updating
LED: Operating mode H 21 085 141
1: ES updating
LED: Operating mode H 22 085 144
1: ES updating
LED: Operating mode H 23 085 147

1: ES updating
Selection of operating mode for LED indicators.

LED: Operating mode H 17 085 183
1: ES updating

The operating mode ES updating is permanently assigned.

7-68 P631/EN M/R-b5-A // P631-313-661



7 Settings P631

Parameter Address
Default i Logic Diagram

Main function MAIN: Chann.assign.COMM1/2 ROSRLEY
1: COMM1->chann.1,(2-2) Fig. 3-61, (p. 3-91)

Assignment of communication interfaces to physical communication channels.

MAIN: Prim.Source TimeSync 103210
0: COMM1/IEC

Selection of the primary source for date and time synchronization. Available are
COMM1/IEC, COMM2/PC, IRIG-B or a binary input for minute signal pulses.

MAIN: BackupSourceTimeSync S 22
1: COMM2/PC

Selection of the backup source for date and time synchronization. Available are
COMM1/IEC, COMM2/PC, IRIG-B or a binary input for minute signal pulses. The
backup source is used when there is no synchronization generated by the
primary source after MAIN: Time sync. time-out has elapsed.

MAIN: Time sync. time-out L0321z
Blocked 1 60 min

Time-out setting for the time synchronization generated by the primary source.

Parameter Address

Default i Logic Diagram

Fault recording FT_RC: Rec. analog chann. 1 035 160

65: Current 1A,a

FT_RC: Rec. analog chann. 2 035 161
66: Current IB,a
FT_RC: Rec. analog chann. 3 035 162
67: Current IC,a
FT_RC: Rec. analog chann. 5 035 164
69: Current IA,b
FT_RC: Rec. analog chann. 6 035165
70: Current IB,b
FT_RC: Rec. analog chann. 7 035 166

71: Current IC,b

The user specifies the channel on which each physical variable is recorded.
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Differential protec-
tion

Parameter Address
Default i Logic Diagram
DIFF: Function group DIFF 056 027
0: Without

Cancelling function group DIFF or including it in the configuration. If the function
group is cancelled from the configuration, then all associated settings and
signals are hidden.

Definite-time over-
current protection

Parameter Address
Default i Logic Diagram
DTOC1: Function group DTOC1 056 031
0: Without
DTOC2: Function group DTOC2 056 032
0: Without

Canceling function group DTOC1 / DTOC2 or including it in the configuration.
If a function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

Inverse-time overcur-
rent protection

Parameter Address
Default i Logic Diagram
IDMT1: Function group IDMT1 056 051
0: Without
IDMT2: Function group IDMT2 056 061
0: Without

Cancelling function groups IDMT1 and IDMT2 or including them in the
configuration. If a function group is cancelled, then all associated settings and
signals are hidden, with the exception of this setting.

Parameter Address
Default i Logic Diagram
Thermal overload THRM1: Function group THRM1 Ceelot
protection
0: Without
Cancelling function group THR_1 or including it in the configuration. If the
function group is cancelled, then all associated settings and signals are hidden,
with the exception of this setting.
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Current transformer
supervision

Measuring-circuit
monitoring

Circuit breaker
failure protection

Limit value
monitoring

Parameter Address
Default i Logic Diagram
CTS: Function group CTS 056 077
0: Without

Cancelling function group CTS or including it in the configuration. If the function
group is cancelled from the configuration, then all associated settings and
signals are hidden.

Parameter Address
Default i Logic Diagram
MCM_1: Function group MCM_1 056 073
0: Without
MCM_2: Function group MCM_2 056 074
0: Without

Cancelling function groups MCM_x or including them in the configuration. If a
function group is cancelled, then all associated settings and signals are hidden,
with the exception of this setting.

Parameter Address
Default i Logic Diagram
CBF_1: Function group CBF_1 056 007
0: Without
CBF_2: Function group CBF_2 056 082
0: Without

Cancelling function group CBF_x or including it in the configuration. If the
function group is cancelled from the configuration, then all associated settings
and signals are hidden, with the exception of this setting.

Parameter Address
Default i Logic Diagram
LIMIT: Function group LIMIT 056 025
0: Without

Cancelling function group LIMIT or including it in the configuration. If the
function group is cancelled from the configuration, then all associated settings
and signals are hidden, with the exception of this setting.
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Parameter Address

Default i Logic Diagram
Limit value LIM_1: Function group LIM_1 056 042
monitoring

0: Without

LIM_2: Function group LIM_2 056 043

0: Without

Cancelling function groups LIM_1 to LIM_3 or including them in the
configuration. If a function group is cancelled, then all associated settings and
signals are hidden, with the exception of this setting.

Parameter Address

Default i Logic Diagram
Transformer TRMON: Function group TRMON 056 095
monitoring

0: Without

Cancelling function group TRMON or including it in the configuration. If the
function group is cancelled from the configuration, then all associated settings
and signals are hidden.

Parameter Address
Default i Logic Diagram

Programmable Logic LOG_2: Function group LOG_2 B8 @
0: Without

Cancelling function group LOG_2 (“Logic 2"”) or including it in the configuration.
If the function group is cancelled from the configuration, then all associated
settings and signals are hidden.

Parameter Address
Default i Logic Diagram

Programmable Logic LOGIC: Function group LOGIC 056 017
0: Without

Cancelling function group LOGIC or including it in the configuration.
If the function group is cancelled from the configuration, then all associated
settings and signals are hidden.
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Parameter Address
Default i Logic Diagram

Binary counts COUNT: Function group COUNT 217 047
0: Without

Cancelling function group COUNT or including it in the configuration. If the
function group is cancelled from the configuration, then all associated settings
and signals are hidden, with the exception of this setting.

7.1.3 Function Parameters

7.1.3.1 Global

Parameter Address

Default i Logic Diagram

PC link PC: Command blocking 003 182
0: No Fig. 3-6, (p. 3-12)

When command blocking is activated, commands are rejected at the PC
interface.

PC: Sig./meas.val.block. 003 086
0: No Fig. 3-6, (p. 3-12)

When signal and measured value blocking is activated, no signals or measured
data are transmitted through the PC interface.

Parameter Address
Default i Logic Diagram
“Logical” COMM1: Command block. USER B 872
communication
interface 1
1: Yes Fig. 3-7, (p. 3-14)
When command blocking is activated, commands are rejected at communication
interface 1.
COMM1: Sig./meas.block.USER 003 076
0: No Fig. 3-8, (p. 3-15)

Fig. 3-9, (p. 3-16)
Fig. 3-10, (p. 3-17)

When signal and measured value blocking user is activated, no signals or
measured data are transmitted through communication interface COMML.
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“Logical”
communication
interface 2

IEC 61850
Communication

Binary and analog
output

Parameter Address
Default i Logic Diagram
COMM2: Command block. USER 1B 172
0: No Fig. 3-15, (p. 3-22)

When command blocking is activated, commands are rejected at communication
interface 2.

COMM2: Sig./meas.block.USER L030C
0: No Fig. 3-15, (p. 3-22)

When signal and measured value blocking user is activated, no signals or
measured data are transmitted through communication interface COMM2.

Parameter Address
Default i Logic Diagram
IEC: Command block. USER s O
1: Yes

When command blocking is activated, commands are rejected at IEC
communication interface.

IEC: Sig./meas.block.USER 104 088
0: No

When signal and measured value blocking user is activated, no signals or
measured data are transmitted through IEC communication interface.

Parameter Address
Default i Logic Diagram
OUTP: Outp.rel.block USER 2L
0: No Fig. 3-32, (p. 3-54)

When this blocking is activated, all output relays are blocked.
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Main function

Parameter Address
Default i Logic Diagram
MAIN: Device on-line GOS0
0: No (= off) Fig. 3-49, (p. 3-81)

Switching the device off-line or on-line. Some parameters can only be changed
when protection is disabled.

MAIN: Test mode USER 003 012
0: No Fig. 3-62, (p. 3-92)

When the test mode user is activated, signals or measured data for PC and
communication interfaces are labeled 'test mode'.

MAIN: Nominal frequ. fnom CLUISU
50: 50 Hz

Setting for the nominal frequency of the protected system.

MAIN: Phase sequence 010 049
1:A-B-C
Setting the phase sequence A-B-C or A-C-B.

(Alternative terminology: Setting for the rotary field's direction, either clockwise
or anticlockwise.)

MAIN: Inom C.T.prim.,end a 019 020
200 1 50000 A Fig. 3-45, (p. 3-76)

MAIN: Inom C.T.prim.,end b 019 021
200 1 50000 A

Setting for the primary nominal current of the main current transformer (phase
currents) of end a or b.

MAIN: Inom device, end a 010 024
1.0:1.0A Fig. 3-42, (p. 3-70)

MAIN: Inom device, end b 010 025
1.0: 1.0 A

Setting for the nominal current of the device for the measurement of the phase
currents of ends a or b. This also corresponds to the nominal device current.

MAIN: Conn.meas.circ. IP,a QIR
1: Standard Fig. 3-42, (p. 3-70)

MAIN: Conn.meas.circ. IP,b Ol 1
1: Standard

Instead of accounting for connection reversal applied to one end in the settings
for DIFF: Vec.gr. ends a-b PSx, itis possible to account for it in the
settings for connection of the measuring circuits. The connection of the phase
current circuits, ends a and b, is set here as Standard if in accordance with the
connection scheme shown in Chapter “Installation and Connection”, else as
Opposite.
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Parameter Address
Default i Logic Diagram
MAIN: Meas. value rel. IP o @5
0.00 0.00 0.20 Inom Fig. 3-45, (p. 3-76)

Setting for the minimum current that must be exceeded so that measured
operating values of the phase currents and, if applicable, derived currents are
displayed.

MAIN: Meas.value rel. Ineg CLIDSS
0.000 0.000  0.200  Inom
MAIN: Meas.value rel. Ipos QRLLCoS
0.000 0.000  0.200  Inom

Setting for a minimum current that must be exceeded in order for the P631 to
display the negative-sequence (positive-sequence) current as measured
operating data.

MAIN: Meas. value rel. IN il @l
0.000 0.000  0.200 Inom Fig. 3-46, (p. 3-77)

Setting for the minimum current that must be exceeded so that the measured
operating value of the residual current is displayed.

MAIN: Settl. t. IP,max,del 010113

15.0 0.1 60.0 min Fig. 3-44, (p. 3-75)
Fig. 3-45, (p. 3-76)

Setting for the time after which the delayed maximum current display shall
reach 95% of the maximum current lp yax.

MAIN: Fct.assign. reset 1 005 248
060 000: MAIN: Without function Fig. 3-60, (p. 3-90)

Assigning specific memories and counters which are to be reset jointly if
MAIN: Group reset 1 USER is enabled.

MAIN: Fct.assign. reset 2 005 249
060 000: MAIN: Without function Fig. 3-60, (p. 3-90)

Assigning specific memories and counters which are to be reset jointly if
MAIN: Group reset 2 USER is enabled.

MAIN: Fct.assign. block. 1 021 021
060 000: MAIN: Without function Fig. 3-51, (p. 3-83)

Assignment of functions that will be blocked simultaneously when blocking
input 1 (MAIN: Blocking 1 EXT) is activated.

MAIN: Fct.assign. block. 2 021 022
060 000: MAIN: Without function Fig. 3-51, (p. 3-83)

Assignment of functions that will be blocked simultaneously when blocking
input 2 (MAIN: Blocking 2 EXT) is activated.
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Parameter Address
Default i Logic Diagram
MAIN: Fct.assign. block. 3 021 048
060 000: MAIN: Without function Fig. 3-51, (p. 3-83)

Assignment of functions to be blocked together if blocking input 3
(MAIN: Blocking 3 EXT) is activated.

MAIN: Fct.assign. block. 4 021 049
060 000: MAIN: Without function Fig. 3-51, (p. 3-83)

Assignment of functions to be blocked together if blocking input 4
(MAIN: Blocking 4 EXT) is activated.

MAIN: Trip cmd.block. USER 021l082
0: No Fig. 3-56, (p. 3-86)
Blocking the trip commands from the local control panel.

MAIN: Fct.assig.trip cmd.1 C2Lloel
060 000: MAIN: Without function Fig. 3-56, (p. 3-86)

Assignment of signals that trigger trip command 1.

MAIN: Fct.assig.trip cmd.2 021 002
060 000: MAIN: Without function

Assignment of the signals that trigger trip command 2.

MAIN: Fct.assig.trip cmd.3 2 @k
060 000: MAIN: Without function

Assignment of signals that trigger trip command 3.

MAIN: Fct.assig.trip cmd.4 B B
060 000: MAIN: Without function
Assignment of signals that trigger trip command 4.

MAIN: Min.dur. trip cmd. 1 021 003

0.25 0.10 10.00 s Fig. 3-56, (p. 3-86)
Fig. 5-12, (p. 5-20)

Setting for the minimum duration of trip command 1.

MAIN: Min.dur. trip cmd. 2 021 004
0.25 0.10 10.00 s

Setting for the minimum duration of trip command 2.

MAIN: Min.dur. trip cmd. 3 021032
0.25 0.10 10.00 s

Setting for the minimum duration of trip command 3.
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Parameter Address
Default i Logic Diagram
MAIN: Min.dur. trip cmd. 4 021 033
0.25 0.10 10.00 s

Setting for the minimum duration of trip command 4.

MAIN: Latching trip cmd. 1 021 023
0: No Fig. 3-56, (p. 3-86)

Specification as to whether trip command 1 should latch.

MAIN: Latching trip cmd. 2 021 024
0: No

Specification as to whether trip command 2 should latch.

MAIN: Latching trip cmd. 3 021 025
0: No

Specification as to whether trip command 3 should latch.

MAIN: Latching trip cmd. 4 021 026
0: No

Specification as to whether trip command 4 should latch.

MAIN: Fct. assign. fault 021 031
060 000: MAIN: Without function Fig. 3-53, (p. 3-84)

Selection of the signals to be signaled as Blocked/Faulty in addition to the
messages that always result in the message Blocked/Faulty.

MAIN: Fct.asg. grp.sig. 01 019 184
060 000: MAIN: Without function
MAIN: Fct.asg. grp.sig. 02 019 185
060 000: MAIN: Without function
MAIN: Fct.asg. grp.sig. 03 019 186
060 000: MAIN: Without function
MAIN: Fct.asg. grp.sig. 04 019 187
060 000: MAIN: Without function
MAIN: Fct.asg. grp.sig. 05 019 188
060 000: MAIN: Without function
MAIN: Fct.asg. grp.sig. 06 019 189
060 000: MAIN: Without function
MAIN: Fct.asg. grp.sig. 07 019 190

060 000: MAIN: Without function
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Parameter subset
selection

Self-monitoring

Parameter Address

Default i Logic Diagram

MAIN: Fct.asg. grp.sig. 08 019 191
060 000: MAIN: Without function

Selection up to 32 internal signals to be grouped using Boolean operators NOT,
AND, OR.

Parameter Address
Default i Logic Diagram
PSS: Control via USER Es 0
0: No Fig. 3-63, (p. 3-94)

If parameter subset selection is to be handled from the integrated local control
panel rather than via binary signal inputs, choose the setting Yes.

PSS: Param.subs.sel. USER 003 060
1: Parameter subset 1 Fig. 3-63, (p. 3-94)

Selection of the parameter subset from the local control panel.

PSS: Keep time 003 063
Blocked 0.000  65.000 s Fig. 3-63, (p. 3-94)

The setting of this timer stage is relevant only if parameter subset selection is
carried out via the binary signal inputs. Any voltage-free pause that may occur
during selection is bridged. If, after this time period has elapsed, no binary
signal input has yet been set, then the parameter subset selected from the local
control panel shall apply.

Parameter Address
Default i Logic Diagram
SFMON: Fct. assign. warning 21030
060 000: MAIN: Without function Fig. 3-64, (p. 3-95)

Selection of the signals whose appearance shall result in the signals “Warning
(LED)"” and “Warning (relay)” and in the activation of the LED indicator labeled
“ALARM”. Signals caused by faulty hardware and leading to blocking of the
device are not configurable. They always result in the above signals and
indication.

SFMON: Mon.sig. retention 021018
Blocked 0 240 h

This setting defines the duration (in hours) for which a device-internal fault is
stored, so that a decision may be taken between an automatic warm restart and
an automatic device blocking. (Setting to Blocked may be considered the same
as unlimited storage.)
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Fault recording

7.1.3.2

Main function

Parameter Address
Default i Logic Diagram
FT_RC: Fct. assig. trigger CoSES
060 000: MAIN: Without function Fig. 3-75, (p. 3-110)

This setting defines the signals that will trigger fault recording.
FT_RC: Id> O 1l
Blocked 0.01 30.00 Iref

This setting defines the threshold value of the differential current that will
trigger disturbance recording.

FT_RC: IR> 016 019
Blocked 0.01 30.00 Iref

This setting defines the threshold value of the restraining current that will
trigger fault recording.

FT_RC: Pre-fault time 003 078
5 1 50 Periods Fig. 3-77, (p. 3-112)

Setting for the time during which data will be recorded before the onset of a
fault (pre-fault recording time).

FT_RC: Post-fault time 003 079
2 1 50 Periods Fig. 3-77, (p. 3-112)

Setting for the time during which data will be recorded after the end of a fault
(post-fault recording time).

FT_RC: Max. recording time 003 075
50 5 300 Periods Fig. 3-77, (p. 3-112)

Setting for the maximum recording time per fault. This includes pre-fault and
post-fault recording times.

General Functions

Parameter Address
Default i Logic Diagram
MAIN: Hold time dyn.param. Qreleey
Blocked 0.00 100.00 s Fig. 3-50, (p. 3-82)

Setting for the hold time of the “dynamic parameters”. During this period, the
“dynamic” thresholds are active in place of the “normal” thresholds.
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Differential protec-
tion

Parameter Address
Default i Logic Diagram
DIFF: General enable USER 019 080
0: No

Disabling and enabling the differential protection function.

DIFF: Reference power Sref CLOLULS
38.1 0.1 5000.0 MVA Fig. 3-79, (p. 3-115)

Setting for the reference power, usually the nominal transformer power.

DIFF: Ref. curr. Iref,a oo 2=
Not measured 0.000 50.000 kA Fig. 3-79, (p. 3-115)

Display of the reference current calculated by the P631 for end a.

DIFF: Ref. curr. Iref,b QI
Not measured 0.000 50.000 kA Fig. 3-79, (p. 3-115)

Display of the reference current calculated by the P631 for end b.

DIFF: Matching fact. kam,a es 103
Not measured 0.000 50.000 Fig. 3-79, (p. 3-115)

Display of the matching factor calculated by the P631 for end a.

DIFF: Matching fact. kam,b e A3
Not measured 0.000 50.000 Fig. 3-79, (p. 3-115)

Display of the matching factor calculated by the P631 for end b.

DIFF: Meas. value rel. Id 011037
0.000 0.000  0.200 Iref Fig. 3-90, (p. 3-127)

Setting for the minimum differential current that must be exceeded in order for
the P631 to display the differential currents as measured operating data.

DIFF: Meas. value rel. IR 011 038

0.000 0.000  0.200 Iref Fig. 3-90, (p. 3-127)

Setting for the minimum restraining current that must be exceeded in order for
the P631 to display the restraining currents as measured operating data.

P631/EN M/R-b5-A // P631-313-661 7-81



P631

7 Settings

Definite-time over-
current protection

Parameter Address
Default i Logic Diagram
DTOC1: General enable USER 031135
0: No Fig. 3-92, (p. 3-129)

DTOC2: General enable USER 031136
0: No

Enabling/disabling the definite-time overcurrent protection function.

DTOC1: Select. meas. input 019 103
0: End a Fig. 3-91, (p. 3-128)

DTOC2: Select. meas. input 019 104
1:End b

Selection of the measuring input that provides the measured values monitored
by the definite-time overcurrent protection function.

Inverse-time overcur-
rent protection

Parameter Address
Default i Logic Diagram
IDMT1l: General enable USER B A
0: No Fig. 3-100, (p. 3-137)

IDMT2: General enable USER e 142
0: No

Disabling and enabling the inverse-time overcurrent protection function.

IDMT1: Select. meas. input o de
0:End a Fig. 3-99, (p. 3-136)

IDMT2: Select. meas. input o Bl
1:End b

Selection of the measuring input that provides the measured variables
monitored by the inverse-time overcurrent protection function.
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Parameter Address

Default i Logic Diagram
Thermal overload THRM1: General enable USER el ek
protection

0: No Fig. 3-112, (p. 3-149)

Disabling and enabling the thermal overload protection function.

THRM1: Select. meas. input 019 109

1:End b Fig. 3-111, (p. 3-149)
Fig. 3-114, (p. 3-150)

Selection of the measuring input that provides the measured variables relevant
for thermal overload protection.

THRM1: Operating mode 039121
2: Relative replica Fig. 3-117, (p. 3-154)

Setting for the operating mode of thermal overload protection. Select between
Absolute replica and Relative replica.

THRM1: O/T f.lref persist 1 004 152
Not measured -40 300 “C

Display of the difference between the settings for the maximum permissible
temperatures of the protected object and the coolant.

Parameter Address

Default i Logic Diagram
Current transformer CTS: General enable USER 031085
supervision

0: No Fig. 3-119, (p. 3-156)

Enabling or disabling the current transformer supervision function.
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Parameter Address

Default i Logic Diagram
Measuring-circuit MCM _1: General enable USER 031146
monitoring

0: No

MCM_2: General enable USER 031 147

0: No

Enabling or disabling the measuring-circuit monitoring function.

MCM_1: Select. meas. input 031150
0: End a
MCM_2: Select. meas. input 031151
1: End b

Assigning measuring-circuit monitoring functions to ends a and b.
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Circuit breaker
failure protection

Parameter Address
Default i Logic Diagram
CBF_1: General enable USER 022 080
0: No Fig. 3-129, (p. 3-164)

CBF_2: General enable USER 022 214
0: No

Disabling or enabling circuit breaker failure protection.

CBF_1: Select. meas. input 022 156
0:End a
CBF_2: Select. meas. input 022157
1:End b

Selection of measuring input - the circuit breaker failure protection is controlled
by its current.

CBF_1: Fct.assign. starting 0221202
060 000: MAIN: Without function Fig. 3-133, (p. 3-168)
CBF_2: Fct.assign. starting 022245

060 000: MAIN: Without function

Select which of the trip commands is to be used as a start criterion for the CBF
function.

CBF_1: Start with man. trip 022 154
0: No Fig. 3-133, (p. 3-168)

CBF_2: Start with man. trip 022175
0: No

Setting that permit a manual trip signal to also be used as a start criterion.

CBF_1: Fct.assignm. CBAux. 022 159
060 000: MAIN: Without function Fig. 3-133, (p. 3-168)
CBF_2: Fct.assignm. CBAux. 022 217

060 000: MAIN: Without function

Selection of trip signals - assigned to Gen. trip command 1 - for which, in
addition to current flow monitoring, status signals from CB auxiliary contacts are
evaluated.

CBF_1: I< 022 160
1.00 0.05 20.00  Inom Fig. 3-131, (p. 3-166)

Fig. 3-133, (p. 3-168)

Fig. 3-137, (p. 3-171)

Fig. 3-138, (p. 3-171)
CBF_2: I< 022215
1.00 0.05 20.00  Inom

Setting for the threshold to detect a break in current flow.
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Parameter Address
Default i Logic Diagram
CBF_1: IN< 022 180
1.00 0.05 20.00 Inom
CBF_2: IN< 22 15
1.00 0.05 20.00 Inom

Setting of the comparator threshold for residual current monitoring function.

CBF_1: Evaluation IN 022 184
0: Without Fig. 3-131, (p. 3-166)

CBF_2: Evaluation IN 022 185
0: Without

Select whether the measured or the calculated residual current shall be used for
residual current monitoring function. This choice is only possible when a
measuring input for the residual current is available, otherwise the internally
derived value of the residual current is always used, regardless of the setting.

CBF_1: t1 3p 022 165
0.15 0.00 100.00 s Fig. 3-134, (p. 3-169)

CBF_2: t1 3p 022 221
0.15 0.00 100.00 s

Setting the 1st CBF timer stage to 3-pole operating mode.

CBF_1: t2 022 166
0.25 0.00 100.00 s Fig. 3-134, (p. 3-169)

CBF_2: t2 022 222
0.25 0.00 100.00 s

Setting for the 2nd CBF timer stage.

CBF_1: Min.dur. trip cmd.tl 022 167
0.25 0.10 10.00 s Fig. 3-135, (p. 3-170)

CBF_2: Min.dur. trip cmd.tl 022 223
0.25 0.10 10.00 s

Setting the 1st timer stage for minimum duration of trip command.

CBF_1: Min.dur. trip cmd.t2 022168
0.25 0.10 10.00 s Fig. 3-135, (p. 3-170)

CBF_2: Min.dur. trip cmd.t2 022 224
0.25 0.10 10.00 s

Setting the 2nd timer stage for minimum duration of trip command.

CBF_1: Latching trip cmd.tl 022 169
0: No Fig. 3-135, (p. 3-170)
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Parameter Address
DI ET | i Logic Diagram
CBF_2: Latching trip cmd.tl 022 225
0: No

The 1st timer stage trip command, set to latch mode, will remain active until
reset by operating parameters or through an appropriately configured binary
signal input.

CBF_1: Latching trip cmd.t2 022170
0: No Fig. 3-135, (p. 3-170)

CBF_2: Latching trip cmd.t2 022 226
0: No

The 2nd timer stage trip command, set to latch mode, will remain active until
reset by operating parameters or through an appropriately configured binary
signal input.

CBF_1: Delay/starting trig. 022155
0.00 0.00 100.00 s Fig. 3-136, (p. 3-170)

CBF_2: Delay/starting trig. 022 220
0.00 0.00 100.00 s

The signal CBF_1: Trip signal (or CBF_2: Trip signal, ..., resp.)is
issued when this timer stage's time duration has elapsed.

CBF_1: Delay/fault beh. CB 022171
0.12 0.00 100.00 s Fig. 3-137, (p. 3-171)

CBF_2: Delay/fault beh. CB 022 227
0.12 0.00 100.00 s

If during this delay time period the circuit breaker does not provide a signal from
its auxiliary contacts that it is closed, then faults behind the CB are recognized
through the current criterion (see section “Fault behind CB protection”).

CBF_1: Delay/CB sync.superv 022172
Blocked 0.00 100.00 s Fig. 3-138, (p. 3-171)

CBF_2: Delay/CB sync.superv 022218
Blocked 0.00 100.00 s

Setting for the time delay to bridge circuit breaker operate times during CB
synchronization supervision.
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Parameter Address
Default i Logic Diagram
Limit value LIMIT: General enable USER CLEDLY
monitoring
0: No Fig. 3-139, (p. 3-173)
Disabling or enabling limit value monitoring.
LIMIT: IDC,lin> CLAEY
Blocked 0.100 1.100 IDC,nom  Fig. 3-139, (p. 3-173)
Setting for the operate value IDC,lin> for monitoring the linearized direct
current.
LIMIT: IDC,lin>> CLACL
Blocked 0.100  1.100  IDC,nom  Fig. 3-139, (p. 3-173)
Setting for the operate value IDC,lin>> for monitoring the linearized direct
current.
LIMIT: tIDC,lin> CLES
Blocked 0.00 20.00 s Fig. 3-139, (p. 3-173)
Setting for the operate delay of overcurrent stage IDC,lin>.
LIMIT: tIDC,lin>> CLAELS
Blocked 0.00 20.00 s Fig. 3-139, (p. 3-173)
Setting for the operate delay of overcurrent stage IDC,lin>>.
LIMIT: IDC,lin< CLEESS
Blocked 0.100  1.100  IDC,nom  Fig. 3-139, (p. 3-173)
Setting for the operate value IDC,lin< for monitoring the linearized direct
current.
LIMIT: IDC,lin<< CLAE
Blocked 0.100  1.100  IDC,nom  Fig. 3-139, (p. 3-173)
Setting for the operate value IDC,lin<< for monitoring the linearized direct
current.
LIMIT: tIDC,lin< CLSZLE
Blocked 0.00 20.00 s Fig. 3-139, (p. 3-173)
Setting for the operate delay of undercurrent stage IDC,lin<.
LIMIT: tIDC,lin<< B3
Blocked 0.00 20.00 s Fig. 3-139, (p. 3-173)
Setting for the operate delay of undercurrent stage IDC,lin<<.
LIMIT: T> Bk At
200 -20 200 °C Fig. 3-140, (p. 3-174)
Setting for the operate value of temperature monitoring T>.
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Parameter Address
Default i Logic Diagram
LIMIT: T>> (O A
200 -20 200 °C Fig. 3-140, (p. 3-174)

Setting for the operate value of temperature monitoring T>>.

LIMIT: tT> (012 TS
Blocked 0 1000 s Fig. 3-140, (p. 3-174)

Setting for the operate delay of temperature monitoring T>.

LIMIT: tT>> 014 104
Blocked 0 1000 s Fig. 3-140, (p. 3-174)

Setting for the operate delay of temperature monitoring T>>.

LIMIT: T< 014105
-20 -20 200 °C Fig. 3-140, (p. 3-174)

Setting for the operate value of temperature monitoring T<.

LIMIT: T<< 014 106
-20 -20 200 °C Fig. 3-140, (p. 3-174)

Setting for the operate value of temperature monitoring T<<.

LIMIT: tT< (o2
Blocked 0 1000 s Fig. 3-140, (p. 3-174)

Setting for the operate delay of temperature monitoring T<.

LIMIT: tT<< 014 108
Blocked 0 1000 s Fig. 3-140, (p. 3-174)

Setting for the operate delay of temperature monitoring T<<.
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Parameter Address
Default i Logic Diagram
Limit value LIM_1: General enable USER CLACS
monitoring
0: No Fig. 3-142, (p. 3-176)
LIM_2: General enable USER 014015
0: No
Enabling or disabling the limit value monitoring function.
LIM_1: Select. meas. input 019111
0:End a Fig. 3-141, (p. 3-175)
LIM_2: Select. meas. input 019 112
1:End b
Selecting a measuring input for limit value monitoring of the measured values.
LIM 1: 1> QLIS
1.20 0.20 4.00 Inom Fig. 3-142, (p. 3-176)
LIM 2: 1> LGS
1.20 0.20 4.00 Inom
Setting for the operate value of I>.
LIM_1: 1>> 015 117
Blocked 0.20 4.00 Inom Fig. 3-142, (p. 3-176)
LIM_2: 1>> Bs 8
Blocked 0.20 4.00 Inom
Setting for the operate value of I>>.
LIM_1: tiI> T5 128
5 0 100 s Fig. 3-142, (p. 3-176)
LIM_2: tI> s 228
5 0 100 s
Setting for the operate delay of I>.
LIM_1: tI>> 015 121
Blocked 0 100 s Fig. 3-142, (p. 3-176)
LIM_2: tI>> O 1211
Blocked 0 100 s
Setting for the operate delay of I>>.
LIM 1: I< oS B
0.10 0.00 4.00 Inom Fig. 3-142, (p. 3-176)
LIM 2: I< LGNS
0.10 0.00 4.00 Inom
Setting for the operate value of I<.
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Parameter Address
Default i Logic Diagram
LIM_1: I<< 015 119
Blocked 0.00 4.00 Inom Fig. 3-142, (p. 3-176)

LIM_2: I<< 016 119
Blocked 0.00 4.00 Inom

Setting for the operate value of I<<.

LIM_1: ti< 015122
5 0 100 s Fig. 3-142, (p. 3-176)

LIM_2: ti< 016 122
5 0 100 z

Setting for the operate delay of I<.

LIM_1: ti<< o a2z
Blocked 0 100 s Fig. 3-142, (p. 3-176)

LIM_2: ti<< 016 123
Blocked 0 100 s

Setting for the operate delay of I<<.

Parameter Address

Default i Logic Diagram
Transformer TRMON: General enable USER B e
monitoring

0: No Fig. 3-143, (p. 3-177)

Disabling or enabling the transformer monitoring.
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Parameter Address
Default i Logic Diagram

Programmable Logic LOG_2: General enable USER o 2357
0: No Fig. 3-146, (p. 3-181)

Enable/disable the function group LOG_2 (Programmable Logic 2).

LOG_2: Fct.assignm. outp. 1 050 000
060 000: MAIN: Without function Fig. 3-146, (p. 3-181)

LOG_2: Fct.assignm. outp. 2 050 004
060 000: MAIN: Without function s

LOG_2: Fct.assignm. outp. 3 050 008
060 000: MAIN: Without function

LOG_2: Fct.assignm. outp. 4 050 012

060 000: MAIN: Without function

These settings assign functions to the outputs.

LOG_2: Op. mode t output 1 050 001
0: Without timer stage Fig. 3-146, (p. 3-181)

LOG_2: Op. mode t output 2 050 005
0: Without timer stage

LOG_2: Op. mode t output 3 050 009
0: Without timer stage

LOG_2: Op. mode t output 4 050 013

0: Without timer stage

These settings define the operating modes for the output timer stages.

LOG_2: Time tl output 1 050 002
0 0 60000 s Fig. 3-146, (p. 3-181)

LOG_2: Time tl1 output 2 050 006
0 0 60000 s

LOG_2: Time tl1 output 3 050 010
0 0 60000 s

LOG_2: Time tl output 4 050 014
0 0 60000 s

Settings of timer stage t1 for the respective outputs.

LOG_2: Time t2 output 1 050 003
0 0 60000 s Fig. 3-146, (p. 3-181)

LOG_2: Time t2 output 2 050 007
0 0 60000 s

LOG_2: Time t2 output 3 050 011
0 0 60000 s
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Parameter Address
Default i Logic Diagram
LOG_2: Time t2 output 4 050 015
0 0 60000 s

Settings for timer stage t2 for the respective outputs.
Note: This setting has no effect in the “minimum time” operating mode.

LOG_2: Sig.assig. outp. 1 064 000
061 000: MAIN: Without function
LOG_2: Sig.assig. outp. 2 064 002
061 000: MAIN: Without function
LOG_2: Sig.assig. outp. 3 064 004
061 000: MAIN: Without function
LOG_2: Sig.assig. outp. 4 064 006

061 000: MAIN: Without function

These settings assign the function of a binary input signal to the output of the
logic equation.

LOG_2: Sig.assig.outp. 1(t) 064 001
061 000: MAIN: Without function
LOG_2: Sig.assig.outp. 2(t) 064 003
061 000: MAIN: Without function
LOG_2: Sig.assig.outp. 3(t) 064 005
061 000: MAIN: Without function
LOG_2: Sig.assig.outp. 4(t) 064 007

061 000: MAIN: Without function

These settings assign the function of a binary input signal to the output of the
logic equation.
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Parameter Address
Default i Logic Diagram

Programmable Logic LOGIC: General enable USER 0l e
0: No Fig. 3-145, (p. 3-180)

Enable/disable the logic function.

LOGIC: Set 1 USER 034 030
0: No Fig. 3-144, (p. 3-179)

LOGIC: Set 2 USER 034 031
0: No

LOGIC: Set 3 USER 034 032
0: No

LOGIC: Set 4 USER 034033
0: No

LOGIC: Set 5 USER 034 034
0: No

LOGIC: Set 6 USER 034 035
0: No

LOGIC: Set 7 USER 034 036
0: No

LOGIC: Set 8 USER 034 037
0: No

These settings define the static input conditions for the logic function.

LOGIC: Fct.assignm. outp. 1 030 000
060 000: MAIN: Without function Fig. 3-145, (p. 3-180)

LOGIC: Fct.assignm. outp. 2 030 004
060 000: MAIN: Without function s

LOGIC: Fct.assignm. outp. 3 030 008
060 000: MAIN: Without function

LOGIC: Fct.assignm. outp. 4 030012
060 000: MAIN: Without function

LOGIC: Fct.assignm. outp. 5 030016
060 000: MAIN: Without function

LOGIC: Fct.assignm. outp. 6 030 020
060 000: MAIN: Without function

LOGIC: Fct.assignm. outp. 7 030 024
060 000: MAIN: Without function

LOGIC: Fct.assignm. outp. 8 030 028

060 000: MAIN: Without function
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Parameter Address

Default i Logic Diagram

LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function

outp. 9

outp.10

outp.11

outp.12

outp.13

outp.14

outp.15

outp.16

outp.17

outp.18

outp.19

outp.20

outp.21

outp.22

outp.23

outp.24

outp.25

outp.26

outp.27

030 032

030 036

030 040

030 044

030 048

030 052

030 056

030 060

030 064

030 068

030 072

030 076

030 080

030 084

030 088

030 092

030 096

031 000

031 004
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Parameter Address
Default i Logic Diagram
LOGIC: Fct.assignm. outp.28 031 008
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.29 031012
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.30 031016
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.31 031 020
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.32 031024
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.33 030 100
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.34 030 104
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.35 030 108
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.36 030 112
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.37 030116
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.38 030 120
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.39 030124
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.40 030128
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.41 030 132
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.42 030 136
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.43 030 140
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.44 030 144
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.45 030 148
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.46 030 152

060 000: MAIN: Without function
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Parameter Address

Default i Logic Diagram

LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function

outp.47

outp.48

outp.49

outp.50

outp.51

outp.52

outp.53

outp.54

outp.55

outp.56

outp.57

outp.58

outp.59

outp.60

outp.61

outp.62

outp.63

outp.64

outp.65

030 156

030 160

030 164

030 168

030172

030 176

030 180

030 184

030 188

030 192

030 196

030 200

030 204

030 208

030 212

030 216

030 220

030 224

046 000
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Parameter Address
Default i Logic Diagram
LOGIC: Fct.assignm. outp.66 B Ugs
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.67 Cloloes
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.68 BBz
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.69 B GIE
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.70 B4 02T
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.71 BB
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.72 BB
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.73 aje-2
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.74 B4 @t
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.75 EBEL
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.76 EBOx
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.77 BB EE
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.78 B 2z
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.79 BB Ek
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.80 BB e
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.81 et
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.82 B et
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.83 Coloz2
060 000: MAIN: Without function
LOGIC: Fct.assignm. outp.84 BB

060 000: MAIN: Without function
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Parameter Address

Default i Logic Diagram

LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function
LOGIC: Fct.assignm.
060 000: MAIN: Without function

LOGIC: Fct.assignm.outp.100

060 000: MAIN: Without function

LOGIC: Fct.assignm.outp.101

060 000: MAIN: Without function

LOGIC: Fct.assignm.outp.102

060 000: MAIN: Without function

LOGIC: Fct.assignm.outp.103

060 000: MAIN: Without function

outp.85

outp.86

outp.87

outp.88

outp.89

outp.90

outp.91

outp.92

outp.93

outp.94

outp.95

outp.96

outp.97

outp.98

outp.99

045 080

045 084

045 088

045 092

045 096

045 100

045 104

045 108

045 112

045 116

045 120

045 124

045 128

045 132

045 136

045 140

045 144

045 148

045 152
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Parameter Address
Default i Logic Diagram
LOGIC: Fct.assignm.outp.104 Dy
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.105 CRopler
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.106 BB dew
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.107 epes
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.108 B A7z
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.109 BB dke
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.110 BBtk
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.111 B
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.112 B4 ek
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.113 BB e
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.114 BB &l
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.115 DAL
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.116 B 285
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.117 Chof2es
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.118 BB Az
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.119 B AE
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.120 B4 228
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.121 Cof22t
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.122 B 22

060 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
LOGIC: Fct.assignm.outp.123 =2
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.124 BBz
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.125 BBzl
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.126 Ceslets
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.127 EBHaE
060 000: MAIN: Without function
LOGIC: Fct.assignm.outp.128 Cofea2

060 000: MAIN: Without function

These settings assign functions to the outputs.

LOGIC: Op. mode t output 1 030 001
0: Without timer stage Fig. 3-145, (p. 3-180)

LOGIC: Op. mode t output 2 030 005
0: Without timer stage

LOGIC: Op. mode t output 3 030 009
0: Without timer stage

LOGIC: Op. mode t output 4 030013
0: Without timer stage

LOGIC: Op. mode t output 5 030017
0: Without timer stage

LOGIC: Op. mode t output 6 030 021
0: Without timer stage

LOGIC: Op. mode t output 7 030 025
0: Without timer stage

LOGIC: Op. mode t output 8 030 029
0: Without timer stage

LOGIC: Op. mode t output 9 030033
0: Without timer stage

LOGIC: Op. mode t output 10 030 037
0: Without timer stage

LOGIC: Op. mode t output 11 030 041
0: Without timer stage

LOGIC: Op. mode t output 12 030 045

0: Without timer stage
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P631 7 Settings

Parameter Address
Default i Logic Diagram
LOGIC: Op. mode t output 13 30D
0: Without timer stage
LOGIC: Op. mode t output 14 3012
0: Without timer stage
LOGIC: Op. mode t output 15 Lsuleoy
0: Without timer stage
LOGIC: Op. mode t output 16 CED
0: Without timer stage
LOGIC: Op. mode t output 17 3OS
0: Without timer stage
LOGIC: Op. mode t output 18 301D
0: Without timer stage
LOGIC: Op. mode t output 19 TR @
0: Without timer stage
LOGIC: Op. mode t output 20 CED Wy
0: Without timer stage
LOGIC: Op. mode t output 21 TR0 @i
0: Without timer stage
LOGIC: Op. mode t output 22 BE0 (@
0: Without timer stage
LOGIC: Op. mode t output 23 LSulesy
0: Without timer stage
LOGIC: Op. mode t output 24 CEDEEE
0: Without timer stage
LOGIC: Op. mode t output 25 305
0: Without timer stage
LOGIC: Op. mode t output 26 C3TRCL
0: Without timer stage
LOGIC: Op. mode t output 27 CSLC0S
0: Without timer stage
LOGIC: Op. mode t output 28 CER e
0: Without timer stage
LOGIC: Op. mode t output 29 SRS
0: Without timer stage
LOGIC: Op. mode t output 30 IR
0: Without timer stage
LOGIC: Op. mode t output 31 CSLlC2E

0: Without timer stage
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Parameter Address
Default i Logic Diagram
LOGIC: Op. mode t output 32 CSR025
0: Without timer stage
LOGIC: Op. mode t output 33 CSORCL
0: Without timer stage
LOGIC: Op. mode t output 34 LSO
0: Without timer stage
LOGIC: Op. mode t output 35 CED A
0: Without timer stage
LOGIC: Op. mode t output 36 CSOpS
0: Without timer stage
LOGIC: Op. mode t output 37 CSORE
0: Without timer stage
LOGIC: Op. mode t output 38 CSCH2E
0: Without timer stage
LOGIC: Op. mode t output 39 CED Iz
0: Without timer stage
LOGIC: Op. mode t output 40 CS0pRY
0: Without timer stage
LOGIC: Op. mode t output 41 CSORSS
0: Without timer stage
LOGIC: Op. mode t output 42 B0 25
0: Without timer stage
LOGIC: Op. mode t output 43 CED It
0: Without timer stage
LOGIC: Op. mode t output 44 TR0 LE
0: Without timer stage
LOGIC: Op. mode t output 45 CSORD
0: Without timer stage
LOGIC: Op. mode t output 46 B0 I2E
0: Without timer stage
LOGIC: Op. mode t output 47 BED B
0: Without timer stage
LOGIC: Op. mode t output 48 B0 A3l
0: Without timer stage
LOGIC: Op. mode t output 49 CS0RECD
0: Without timer stage
LOGIC: Op. mode t output 50 TR 4

0: Without timer stage
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Parameter Address
Default i Logic Diagram
LOGIC: Op. mode t output 51 CSOpRS
0: Without timer stage
LOGIC: Op. mode t output 52 BE0 7w
0: Without timer stage
LOGIC: Op. mode t output 53 CSCESE
0: Without timer stage
LOGIC: Op. mode t output 54 CED B
0: Without timer stage
LOGIC: Op. mode t output 55 B0 2
0: Without timer stage
LOGIC: Op. mode t output 56 B0 2K
0: Without timer stage
LOGIC: Op. mode t output 57 B0 &
0: Without timer stage
LOGIC: Op. mode t output 58 CED L
0: Without timer stage
LOGIC: Op. mode t output 59 302200
0: Without timer stage
LOGIC: Op. mode t output 60 301200
0: Without timer stage
LOGIC: Op. mode t output 61 CSULZES
0: Without timer stage
LOGIC: Op. mode t output 62 CEw
0: Without timer stage
LOGIC: Op. mode t output 63 03022
0: Without timer stage
LOGIC: Op. mode t output 64 30225
0: Without timer stage
LOGIC: Op. mode t output 65 Ceeleos
0: Without timer stage
LOGIC: Op. mode t output 66 BB
0: Without timer stage
LOGIC: Op. mode t output 67 Coles
0: Without timer stage
LOGIC: Op. mode t output 68 BB
0: Without timer stage
LOGIC: Op. mode t output 69 BB ety

0: Without timer stage
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Parameter Address
Default i Logic Diagram
LOGIC: Op. mode t output 70 85 @z
0: Without timer stage
LOGIC: Op. mode t output 71 BB e
0: Without timer stage
LOGIC: Op. mode t output 72 ey
0: Without timer stage
LOGIC: Op. mode t output 73 BB CEE
0: Without timer stage
LOGIC: Op. mode t output 74 85 E
0: Without timer stage
LOGIC: Op. mode t output 75 BBEA
0: Without timer stage
LOGIC: Op. mode t output 76 TBEE
0: Without timer stage
LOGIC: Op. mode t output 77 BBEE
0: Without timer stage
LOGIC: Op. mode t output 78 BB
0: Without timer stage
LOGIC: Op. mode t output 79 BB Esw
0: Without timer stage
LOGIC: Op. mode t output 80 BB et
0: Without timer stage
LOGIC: Op. mode t output 81 BB s
0: Without timer stage
LOGIC: Op. mode t output 82 Coocy
0: Without timer stage
LOGIC: Op. mode t output 83 BB EE
0: Without timer stage
LOGIC: Op. mode t output 84 ©B Y
0: Without timer stage
LOGIC: Op. mode t output 85 BB WL
0: Without timer stage
LOGIC: Op. mode t output 86 BB EE
0: Without timer stage
LOGIC: Op. mode t output 87 BB EE
0: Without timer stage
LOGIC: Op. mode t output 88 B e:E

0: Without timer stage
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Parameter Address
Default i Logic Diagram
LOGIC: Op. mode t output 89 &5 E
0: Without timer stage
LOGIC: Op. mode t output 90 B3 do
0: Without timer stage
LOGIC: Op. mode t output 91 BB 4B
0: Without timer stage
LOGIC: Op. mode t output 92 B dE
0: Without timer stage
LOGIC: Op. mode t output 93 S
0: Without timer stage
LOGIC: Op. mode t output 94 BBty
0: Without timer stage
LOGIC: Op. mode t output 95 BB 821
0: Without timer stage
LOGIC: Op. mode t output 96 B 8
0: Without timer stage
LOGIC: Op. mode t output 97 Y
0: Without timer stage
LOGIC: Op. mode t output 98 BB LE
0: Without timer stage
LOGIC: Op. mode t output 99 BB 85
0: Without timer stage
LOGIC: Op. mode t outputl00 B 4t
0: Without timer stage
LOGIC: Op. mode t outputlOol EBLE
0: Without timer stage
LOGIC: Op. mode t outputl02 BBLE
0: Without timer stage
LOGIC: Op. mode t outputl0o3 BB IE
0: Without timer stage
LOGIC: Op. mode t outputl04 B 8
0: Without timer stage
LOGIC: Op. mode t outputl05 &5 dal
0: Without timer stage
LOGIC: Op. mode t outputl06 CRoples
0: Without timer stage
LOGIC: Op. mode t outputl0?7 BB deE

0: Without timer stage
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Parameter Address

Default i Logic Diagram

LOGIC: Op. mode t outputl08 B
0: Without timer stage
LOGIC: Op. mode t outputl09 BB 7
0: Without timer stage
LOGIC: Op. mode t outputllO ©B de
0: Without timer stage
LOGIC: Op. mode t outputlll BBt
0: Without timer stage
LOGIC: Op. mode t outputll2 ey
0: Without timer stage
LOGIC: Op. mode t outputll3 BBHEE
0: Without timer stage
LOGIC: Op. mode t outputll4g ©B &
0: Without timer stage
LOGIC: Op. mode t outputll5 BB A0
0: Without timer stage
LOGIC: Op. mode t outputllé6 BB
0: Without timer stage
LOGIC: Op. mode t outputll? BB
0: Without timer stage
LOGIC: Op. mode t outputlls8 TBalE
0: Without timer stage
LOGIC: Op. mode t outputll9 BB dty
0: Without timer stage
LOGIC: Op. mode t outputl20 85 22
0: Without timer stage
LOGIC: Op. mode t outputl2l Cof22S
0: Without timer stage
LOGIC: Op. mode t outputl22 B2
0: Without timer stage
LOGIC: Op. mode t outputl23 B8 2
0: Without timer stage
LOGIC: Op. mode t outputl24 BB 2
0: Without timer stage
LOGIC: Op. mode t outputl25 BBai
0: Without timer stage
LOGIC: Op. mode t outputl26 TBAE
0: Without timer stage
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Parameter Address
Default i Logic Diagram
LOGIC: Op. mode t outputl27 G5 2k
0: Without timer stage

LOGIC: Op. mode t outputl28 Cofzs

0: Without timer stage

These settings define the operating modes for the output timer stages.

LOGIC: Time tl1 output 1 030 002
0.00 0.00 600.00 s Fig. 3-145, (p. 3-180)

LOGIC: Time tl output 2 030 006
0.00 0.00 600.00 s

LOGIC: Time tl1 output 3 030 010
0.00 0.00 600.00 s

LOGIC: Time tl1 output 4 030 014
0.00 0.00 600.00 s

LOGIC: Time tl1 output 5 030 018
0.00 0.00 600.00 s

LOGIC: Time tl1l output 6 030 022
0.00 0.00 600.00 s

LOGIC: Time tl1 output 7 030 026
0.00 0.00 600.00 s

LOGIC: Time t1 output 8 030 030
0.00 0.00 600.00 s

LOGIC: Time tl1 output 9 030 034
0.00 0.00 600.00 s

LOGIC: Time tl1 output 10 030 038
0.00 0.00 600.00 s

LOGIC: Time tl1 output 11 030 042
0.00 0.00 600.00 s

LOGIC: Time tl output 12 030 046
0.00 0.00 600.00 s

LOGIC: Time tl output 13 030 050
0.00 0.00 600.00 s

LOGIC: Time tl1 output 14 030 054
0.00 0.00 600.00 s

LOGIC: Time tl1 output 15 030 058
0.00 0.00 600.00 s

LOGIC: Time tl1l output 16 030 062
0.00 0.00 600.00 s
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Parameter Address
Default i Logic Diagram
LOGIC: Time tl output 17 030 066
0.00 0.00 600.00 s
LOGIC: Time tl1 output 18 030 070
0.00 0.00 600.00 s
LOGIC: Time tl1l output 19 030 074
0.00 0.00 600.00 s
LOGIC: Time tl1 output 20 030078
0.00 0.00 600.00 s
LOGIC: Time tl output 21 030 082
0.00 0.00 600.00 s
LOGIC: Time t1 output 22 030 086
0.00 0.00 600.00 s
LOGIC: Time tl1l output 23 030 090
0.00 0.00 600.00 s
LOGIC: Time tl1l output 24 030 094
0.00 0.00 600.00 s
LOGIC: Time tl output 25 030 098
0.00 0.00 600.00 s
LOGIC: Time tl1l output 26 031 002
0.00 0.00 600.00 s
LOGIC: Time tl1l output 27 031 006
0.00 0.00 600.00 s
LOGIC: Time tl output 28 031010
0.00 0.00 600.00 s
LOGIC: Time tl output 29 031014
0.00 0.00 600.00 s
LOGIC: Time tl1 output 30 031018
0.00 0.00 600.00 s
LOGIC: Time tl output 31 031 022
0.00 0.00 600.00 s
LOGIC: Time tl1 output 32 031026
0.00 0.00 600.00 s
LOGIC: Time tl output 33 030 102
0.00 0.00 600.00 s
LOGIC: Time tl1 output 34 030 106
0.00 0.00 600.00 s
LOGIC: Time tl1l output 35 030110
0.00 0.00 600.00 s
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P631 7 Settings

Parameter Address
Default i Logic Diagram
LOGIC: Time tl1 output 36 030114
0.00 0.00 600.00 s
LOGIC: Time t1 output 37 030118
0.00 0.00 600.00 s
LOGIC: Time tl1l output 38 030 122
0.00 0.00 600.00 s
LOGIC: Time tl output 39 030 126
0.00 0.00 600.00 s
LOGIC: Time tl1 output 40 030 130
0.00 0.00 600.00 s
LOGIC: Time tl1 output 41 030134
0.00 0.00 600.00 s
LOGIC: Time tl output 42 030 138
0.00 0.00 600.00 s
LOGIC: Time tl output 43 030 142
0.00 0.00 600.00 s
LOGIC: Time tl1 output 44 030 146
0.00 0.00 600.00 s
LOGIC: Time tl1 output 45 030 150
0.00 0.00 600.00 s
LOGIC: Time tl1l output 46 030 154
0.00 0.00 600.00 s
LOGIC: Time tl output 47 030 158
0.00 0.00 600.00 s
LOGIC: Time tl output 48 030 162
0.00 0.00 600.00 s
LOGIC: Time t1 output 49 030 166
0.00 0.00 600.00 s
LOGIC: Time tl1l output 50 030170
0.00 0.00 600.00 s
LOGIC: Time tl output 51 030174
0.00 0.00 600.00 s
LOGIC: Time tl output 52 030178
0.00 0.00 600.00 s
LOGIC: Time t1 output 53 030 182
0.00 0.00 600.00 s
LOGIC: Time tl1 output 54 030 186
0.00 0.00 600.00 s
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Parameter Address
Default i Logic Diagram
LOGIC: Time tl output 55 030 190
0.00 0.00 600.00 s
LOGIC: Time tl1 output 56 030 194
0.00 0.00 600.00 s
LOGIC: Time tl1l output 57 030 198
0.00 0.00 600.00 s
LOGIC: Time tl output 58 030 202
0.00 0.00 600.00 s
LOGIC: Time tl output 59 030 206
0.00 0.00 600.00 s
LOGIC: Time tl1 output 60 030 210
0.00 0.00 600.00 s
LOGIC: Time tl1l output 61 030 214
0.00 0.00 600.00 s
LOGIC: Time tl output 62 030 218
0.00 0.00 600.00 s
LOGIC: Time tl output 63 030 222
0.00 0.00 600.00 s
LOGIC: Time tl1 output 64 030 226
0.00 0.00 600.00 s
LOGIC: Time tl1l output 65 046 002
0.00 0.00 600.00 s
LOGIC: Time tl1l output 66 045 006
0.00 0.00 600.00 s
LOGIC: Time tl output 67 045 010
0.00 0.00 600.00 s
LOGIC: Time t1 output 68 045 014
0.00 0.00 600.00 s
LOGIC: Time tl1l output 69 045 018
0.00 0.00 600.00 s
LOGIC: Time tl1 output 70 045 022
0.00 0.00 600.00 s
LOGIC: Time tl output 71 045 026
0.00 0.00 600.00 s
LOGIC: Time t1 output 72 045 030
0.00 0.00 600.00 s
LOGIC: Time tl1l output 73 045 034
0.00 0.00 600.00 s
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Parameter Address
Default i Logic Diagram
LOGIC: Time tl1 output 74 045 038
0.00 0.00 600.00 s
LOGIC: Time t1 output 75 045 042
0.00 0.00 600.00 s
LOGIC: Time tl1l output 76 045 046
0.00 0.00 600.00 s
LOGIC: Time tl1 output 77 045 050
0.00 0.00 600.00 s
LOGIC: Time tl output 78 045 054
0.00 0.00 600.00 s
LOGIC: Time tl1 output 79 045 058
0.00 0.00 600.00 s
LOGIC: Time tl1l output 80 045 062
0.00 0.00 600.00 s
LOGIC: Time tl1 output 81 045 066
0.00 0.00 600.00 s
LOGIC: Time tl output 82 045 070
0.00 0.00 600.00 s
LOGIC: Time t1 output 83 045 074
0.00 0.00 600.00 s
LOGIC: Time tl1l output 84 045 078
0.00 0.00 600.00 s
LOGIC: Time tl1 output 85 045 082
0.00 0.00 600.00 s
LOGIC: Time tl1l output 86 045 086
0.00 0.00 600.00 s
LOGIC: Time t1 output 87 045 090
0.00 0.00 600.00 s
LOGIC: Time tl1l output 88 045 094
0.00 0.00 600.00 s
LOGIC: Time t1 output 89 045 098
0.00 0.00 600.00 s
LOGIC: Time tl1 output 90 045 102
0.00 0.00 600.00 s
LOGIC: Time tl1 output 91 045 106
0.00 0.00 600.00 s
LOGIC: Time tl output 92 045 110
0.00 0.00 600.00 s
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Parameter Address
Default i Logic Diagram
LOGIC: Time tl output 93 045 114
0.00 0.00 600.00 s
LOGIC: Time tl1 output 94 045 118
0.00 0.00 600.00 s
LOGIC: Time tl1l output 95 045 122
0.00 0.00 600.00 s
LOGIC: Time t1 output 96 045 126
0.00 0.00 600.00 s
LOGIC: Time tl1 output 97 045 130
0.00 0.00 600.00 s
LOGIC: Time t1 output 98 045 134
0.00 0.00 600.00 s
LOGIC: Time tl1l output 99 045 138
0.00 0.00 600.00 s
LOGIC: Time tl outputl00 045 142
0.00 0.00 600.00 s
LOGIC: Time tl outputlOl 045 146
0.00 0.00 600.00 s
LOGIC: Time tl1 outputl02 045 150
0.00 0.00 600.00 s
LOGIC: Time tl1l outputl03 045 154
0.00 0.00 600.00 s
LOGIC: Time tl outputl04 045 158
0.00 0.00 600.00 s
LOGIC: Time tl outputlO05 045 162
0.00 0.00 600.00 s
LOGIC: Time t1 outputl06 045 166
0.00 0.00 600.00 s
LOGIC: Time tl1l outputl0?7 045 170
0.00 0.00 600.00 s
LOGIC: Time t1 outputl08 045 174
0.00 0.00 600.00 s
LOGIC: Time tl outputl09 045178
0.00 0.00 600.00 s
LOGIC: Time tl1 outputllO 045 182
0.00 0.00 600.00 s
LOGIC: Time tl1 outputlll 045 186
0.00 0.00 600.00 s
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Parameter Address
Default i Logic Diagram
LOGIC: Time tl1 outputll2 045 190
0.00 0.00 600.00 s
LOGIC: Time tl1 outputll3 045 194
0.00 0.00 600.00 s
LOGIC: Time tl1 outputllsg 045 198
0.00 0.00 600.00 s
LOGIC: Time tl outputll5 045 202
0.00 0.00 600.00 s
LOGIC: Time tl outputllé6 045 206
0.00 0.00 600.00 s
LOGIC: Time tl1 outputll? 045 210
0.00 0.00 600.00 s
LOGIC: Time tl1l outputlls8 045 214
0.00 0.00 600.00 s
LOGIC: Time tl1 outputll9 045 218
0.00 0.00 600.00 s
LOGIC: Time tl outputl20 045 222
0.00 0.00 600.00 s
LOGIC: Time tl1 outputl2l 045 226
0.00 0.00 600.00 s
LOGIC: Time tl1l outputl22 045 230
0.00 0.00 600.00 s
LOGIC: Time tl1 outputl23 045 234
0.00 0.00 600.00 s
LOGIC: Time tl outputl24 045 238
0.00 0.00 600.00 s
LOGIC: Time tl1 outputl25 045 242
0.00 0.00 600.00 s
LOGIC: Time tl1l outputl26 045 246
0.00 0.00 600.00 s
LOGIC: Time tl1 outputl2? 045 250
0.00 0.00 600.00 s
LOGIC: Time tl outputl28 045 254
0.00 0.00 600.00 s

Settings of timer stage t1 for the respective outputs.

LOGIC: Time t2 output 1 030 003
0.00 0.00 600.00 s Fig. 3-145, (p. 3-180)
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Parameter Address
Default i Logic Diagram
LOGIC: Time t2 output 2 030 007
0.00 0.00 600.00 s
LOGIC: Time t2 output 3 030 011
0.00 0.00 600.00 s
LOGIC: Time t2 output 4 030 015
0.00 0.00 600.00 s
LOGIC: Time t2 output 5 030 019
0.00 0.00 600.00 s
LOGIC: Time t2 output 6 030 023
0.00 0.00 600.00 s
LOGIC: Time t2 output 7 030 027
0.00 0.00 600.00 s
LOGIC: Time t2 output 8 030 031
0.00 0.00 600.00 s
LOGIC: Time t2 output 9 030 035
0.00 0.00 600.00 s
LOGIC: Time t2 output 10 030 039
0.00 0.00 600.00 s
LOGIC: Time t2 output 11 030 043
0.00 0.00 600.00 s
LOGIC: Time t2 output 12 030 047
0.00 0.00 600.00 s
LOGIC: Time t2 output 13 030 051
0.00 0.00 600.00 s
LOGIC: Time t2 output 14 030 055
0.00 0.00 600.00 s
LOGIC: Time t2 output 15 030 059
0.00 0.00 600.00 s
LOGIC: Time t2 output 16 030 063
0.00 0.00 600.00 s
LOGIC: Time t2 output 17 030 067
0.00 0.00 600.00 s
LOGIC: Time t2 output 18 030 071
0.00 0.00 600.00 s
LOGIC: Time t2 output 19 030 075
0.00 0.00 600.00 s
LOGIC: Time t2 output 20 030 079
0.00 0.00 600.00 s
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Parameter Address
Default i Logic Diagram
LOGIC: Time t2 output 21 030 083
0.00 0.00 600.00 s
LOGIC: Time t2 output 22 030 087
0.00 0.00 600.00 s
LOGIC: Time t2 output 23 030 091
0.00 0.00 600.00 s
LOGIC: Time t2 output 24 030 095
0.00 0.00 600.00 s
LOGIC: Time t2 output 25 030 099
0.00 0.00 600.00 s
LOGIC: Time t2 output 26 031 003
0.00 0.00 600.00 s
LOGIC: Time t2 output 27 031 007
0.00 0.00 600.00 s
LOGIC: Time t2 output 28 031011
0.00 0.00 600.00 s
LOGIC: Time t2 output 29 031015
0.00 0.00 600.00 s
LOGIC: Time t2 output 30 031019
0.00 0.00 600.00 s
LOGIC: Time t2 output 31 031 023
0.00 0.00 600.00 s
LOGIC: Time t2 output 32 031027
0.00 0.00 600.00 s
LOGIC: Time t2 output 33 030 103
0.00 0.00 600.00 s
LOGIC: Time t2 output 34 030 107
0.00 0.00 600.00 s
LOGIC: Time t2 output 35 030111
0.00 0.00 600.00 s
LOGIC: Time t2 output 36 030 115
0.00 0.00 600.00 s
LOGIC: Time t2 output 37 030 119
0.00 0.00 600.00 s
LOGIC: Time t2 output 38 030123
0.00 0.00 600.00 s
LOGIC: Time t2 output 39 030 127
0.00 0.00 600.00 s
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Parameter Address
Default i Logic Diagram
LOGIC: Time t2 output 40 030 131
0.00 0.00 600.00 s
LOGIC: Time t2 output 41 030135
0.00 0.00 600.00 s
LOGIC: Time t2 output 42 030 139
0.00 0.00 600.00 s
LOGIC: Time t2 output 43 030 143
0.00 0.00 600.00 s
LOGIC: Time t2 output 44 030 147
0.00 0.00 600.00 s
LOGIC: Time t2 output 45 030 151
0.00 0.00 600.00 s
LOGIC: Time t2 output 46 030 155
0.00 0.00 600.00 s
LOGIC: Time t2 output 47 030 159
0.00 0.00 600.00 s
LOGIC: Time t2 output 48 030 163
0.00 0.00 600.00 s
LOGIC: Time t2 output 49 030 167
0.00 0.00 600.00 s
LOGIC: Time t2 output 50 030171
0.00 0.00 600.00 s
LOGIC: Time t2 output 51 030175
0.00 0.00 600.00 s
LOGIC: Time t2 output 52 030179
0.00 0.00 600.00 s
LOGIC: Time t2 output 53 030 183
0.00 0.00 600.00 s
LOGIC: Time t2 output 54 030 187
0.00 0.00 600.00 s
LOGIC: Time t2 output 55 030 191
0.00 0.00 600.00 s
LOGIC: Time t2 output 56 030 195
0.00 0.00 600.00 s
LOGIC: Time t2 output 57 030 199
0.00 0.00 600.00 s
LOGIC: Time t2 output 58 030 203
0.00 0.00 600.00 s
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Parameter Address
Default i Logic Diagram
LOGIC: Time t2 output 59 030 207
0.00 0.00 600.00 s
LOGIC: Time t2 output 60 030 211
0.00 0.00 600.00 s
LOGIC: Time t2 output 61 030 215
0.00 0.00 600.00 s
LOGIC: Time t2 output 62 030 219
0.00 0.00 600.00 s
LOGIC: Time t2 output 63 030 223
0.00 0.00 600.00 s
LOGIC: Time t2 output 64 030 227
0.00 0.00 600.00 s
LOGIC: Time t2 output 65 046 003
0.00 0.00 600.00 s
LOGIC: Time t2 output 66 045 007
0.00 0.00 600.00 s
LOGIC: Time t2 output 67 045 011
0.00 0.00 600.00 s
LOGIC: Time t2 output 68 045 015
0.00 0.00 600.00 s
LOGIC: Time t2 output 69 045 019
0.00 0.00 600.00 s
LOGIC: Time t2 output 70 045 023
0.00 0.00 600.00 s
LOGIC: Time t2 output 71 045 027
0.00 0.00 600.00 s
LOGIC: Time t2 output 72 045 031
0.00 0.00 600.00 s
LOGIC: Time t2 output 73 045 035
0.00 0.00 600.00 s
LOGIC: Time t2 output 74 045 039
0.00 0.00 600.00 s
LOGIC: Time t2 output 75 045 043
0.00 0.00 600.00 s
LOGIC: Time t2 output 76 045 047
0.00 0.00 600.00 s
LOGIC: Time t2 output 77 045 051
0.00 0.00 600.00 s
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Parameter Address
Default i Logic Diagram
LOGIC: Time t2 output 78 045 055
0.00 0.00 600.00 s
LOGIC: Time t2 output 79 045 059
0.00 0.00 600.00 s
LOGIC: Time t2 output 80 045 063
0.00 0.00 600.00 s
LOGIC: Time t2 output 81 045 067
0.00 0.00 600.00 s
LOGIC: Time t2 output 82 045 071
0.00 0.00 600.00 s
LOGIC: Time t2 output 83 045 075
0.00 0.00 600.00 s
LOGIC: Time t2 output 84 045 079
0.00 0.00 600.00 s
LOGIC: Time t2 output 85 045 083
0.00 0.00 600.00 s
LOGIC: Time t2 output 86 045 087
0.00 0.00 600.00 s
LOGIC: Time t2 output 87 045 091
0.00 0.00 600.00 s
LOGIC: Time t2 output 88 045 095
0.00 0.00 600.00 s
LOGIC: Time t2 output 89 045 099
0.00 0.00 600.00 s
LOGIC: Time t2 output 90 045 103
0.00 0.00 600.00 s
LOGIC: Time t2 output 91 045 107
0.00 0.00 600.00 s
LOGIC: Time t2 output 92 045 111
0.00 0.00 600.00 s
LOGIC: Time t2 output 93 045 115
0.00 0.00 600.00 s
LOGIC: Time t2 output 94 045 119
0.00 0.00 600.00 s
LOGIC: Time t2 output 95 045123
0.00 0.00 600.00 s
LOGIC: Time t2 output 96 045 127
0.00 0.00 600.00 s
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Parameter Address
Default i Logic Diagram
LOGIC: Time t2 output 97 045 131
0.00 0.00 600.00 s
LOGIC: Time t2 output 98 045 135
0.00 0.00 600.00 s
LOGIC: Time t2 output 99 045 139
0.00 0.00 600.00 s
LOGIC: Time t2 outputl00 045 143
0.00 0.00 600.00 s
LOGIC: Time t2 outputlOl 045 147
0.00 0.00 600.00 s
LOGIC: Time t2 outputl02 045 151
0.00 0.00 600.00 s
LOGIC: Time t2 outputl03 045 155
0.00 0.00 600.00 s
LOGIC: Time t2 outputl04 045 159
0.00 0.00 600.00 s
LOGIC: Time t2 outputl05 045 163
0.00 0.00 600.00 s
LOGIC: Time t2 outputl06 045 167
0.00 0.00 600.00 s
LOGIC: Time t2 outputl0?7 045171
0.00 0.00 600.00 s
LOGIC: Time t2 outputl08 045 175
0.00 0.00 600.00 s
LOGIC: Time t2 outputl09 045 179
0.00 0.00 600.00 s
LOGIC: Time t2 outputlloO 045 183
0.00 0.00 600.00 s
LOGIC: Time t2 outputlll 045 187
0.00 0.00 600.00 s
LOGIC: Time t2 outputll2 045 191
0.00 0.00 600.00 s
LOGIC: Time t2 outputll3 045 195
0.00 0.00 600.00 s
LOGIC: Time t2 outputllsg 045 199
0.00 0.00 600.00 s
LOGIC: Time t2 outputll5 045 203
0.00 0.00 600.00 s
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Parameter Address
Default i Logic Diagram
LOGIC: Time t2 outputllé6 045 207
0.00 0.00 600.00 s
LOGIC: Time t2 outputll? 045 211
0.00 0.00 600.00 s
LOGIC: Time t2 outputlls8 045 215
0.00 0.00 600.00 s
LOGIC: Time t2 outputll9 045 219
0.00 0.00 600.00 s
LOGIC: Time t2 outputl20 045 223
0.00 0.00 600.00 s
LOGIC: Time t2 outputl22l 045 227
0.00 0.00 600.00 s
LOGIC: Time t2 outputl22 045 231
0.00 0.00 600.00 s
LOGIC: Time t2 outputl23 045 235
0.00 0.00 600.00 s
LOGIC: Time t2 outputl24 045 239
0.00 0.00 600.00 s
LOGIC: Time t2 outputl25 045 243
0.00 0.00 600.00 s
LOGIC: Time t2 outputl26 045 247
0.00 0.00 600.00 s
LOGIC: Time t2 outputl2? 045 251
0.00 0.00 600.00 s
LOGIC: Time t2 outputl28 045 255
0.00 0.00 600.00 s

Settings for timer stage t2 for the respective outputs.
Note: This setting has no effect in the “minimum time” operating mode.

LOGIC: Sig.assig. outp. 1 044 000
061 000: MAIN: Without function Fig. 3-152, (p. 3-185)

LOGIC: Sig.assig. outp. 2 044 002
061 000: MAIN: Without function

LOGIC: Sig.assig. outp. 3 044 004
061 000: MAIN: Without function

LOGIC: Sig.assig. outp. 4 044 006
061 000: MAIN: Without function

LOGIC: Sig.assig. outp. 5 044 008

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
LOGIC: Sig.assig. outp. 6 B OlE
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 7 PRz
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 8 B
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 9 Bas il
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 10 B ol
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 11 o2y
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 12 a2
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 13 B
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 14 B4
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 15 2y
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 16 BXCER
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 17 ) QR
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 18 B
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 19 B @
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 20 BroEEE
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 21 B @
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 22 B @z
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 23 Celos
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 24 ek

061 000: MAIN: Without function
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Parameter Address
Default [ Logic Diagram
LOGIC: Sig.assig. outp. 25 DS
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 26 B
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 27 eco2
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 28 B @
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 29 B et
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 30 B et
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 31 TR
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 32 B4 0e2
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 33 B
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 34 TR
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 35 TR
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 36 B85 O
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 37 B o2
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 38 Celozs
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 39 TR
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 40 B4 Ok
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 41 B 0EE
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 42 T
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 43 B

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
LOGIC: Sig.assig. outp. 44 B @t
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 45 TR dE
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 46 Bk
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 47 0 e
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 48 B
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 49 Bo@k
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 50 Bk
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 51 B8 1
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 52 B ez
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 53 B e
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 54 Bk ae
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 55 B8 1z
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 56 B g
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 57 B iz
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 58 St
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 59 B8 il
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 60 B e
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 61 B 128
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 62 el

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
LOGIC: Sig.assig. outp. 63 044 124
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 64 044126
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 65 048 128
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 66 048 002
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 67 048 004
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 68 048 006
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 69 048 008
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 70 048 010
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 71 048 012
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 72 048 014
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 73 048 016
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 74 048 018
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 75 048 020
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 76 048 022
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 77 048 024
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 78 048 026
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 79 048 028
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 80 048 030
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 81 048 032

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
LOGIC: Sig.assig. outp. 82 BB
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 83 eless
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 84 BICEE
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 85 el
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 86 Bz
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 87 Qs
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 88 CeElees
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 89 DS
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 90 eleby
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 91 Celeb2
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 92 Cesloos
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 93 B sk
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 94 elebs
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 95 B
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 96 CeEleez
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 97 BB O
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 98 B et
061 000: MAIN: Without function
LOGIC: Sig.assig. outp. 99 elees
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.100 BB

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
LOGIC: Sig.assig. outp.101 B o2
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.102 BB
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.103 TR
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.104 B Ok
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.105 B 0
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.106 esles2
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.107 oot
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.108 B ke
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.109 esless
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.110 Bl
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.111 Cesleo2
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.112 BB G2
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.113 B 0Ll
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.114 Bk
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.115 B due
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.116 B4 1
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.117 B e
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.118 T 4e
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.119 B duE

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
LOGIC: Sig.assig. outp.120 B0 g
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.121 B iz
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.122 BB o
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.123 B il
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.124 B0 e
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.125 B 128
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.126 O g2
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.127 B4 125
061 000: MAIN: Without function
LOGIC: Sig.assig. outp.128 B0 12

061 000: MAIN: Without function

These settings assign the function of a binary input signal to the output of the
logic equation.

LOGIC: Sig.assig.outp. 1(t) 044 001
061 000: MAIN: Without function Fig. 3-152, (p. 3-185)

LOGIC: Sig.assig.outp. 2(t) 044 003
061 000: MAIN: Without function

LOGIC: Sig.assig.outp. 3(t) 044 005
061 000: MAIN: Without function

LOGIC: Sig.assig.outp. 4(t) 044 007
061 000: MAIN: Without function

LOGIC: Sig.assig.outp. 5(t) 044 009
061 000: MAIN: Without function

LOGIC: Sig.assig.outp. 6(t) 044 011
061 000: MAIN: Without function

LOGIC: Sig.assig.outp. 7(t) 044 013
061 000: MAIN: Without function

LOGIC: Sig.assig.outp. 8(t) 044 015
061 000: MAIN: Without function

LOGIC: Sig.assig.outp. 9(t) 044 017

061 000: MAIN: Without function
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P631

Parameter

DI ET |

Address

Logic Diagram

LOGIC: Sig.assig.outp.10(t) 0821019
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.11(t) B ezl
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.12(t) BreeE
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.13(t) 044 025
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.14(t) 08410277
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.15(t) ey
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.16(t) Bk e
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.17(t) 044 033
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.18(t) 044035
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.19(t) B ey
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.20(t) BrCEE
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.21(t) 044 041
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.22(t) 0881045
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.23(t) TReE
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.24(t) Ry
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.25(t) e @8
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.26(t) ORY: Uil
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.27(t) B e
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.28(t) BrEEE
061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
LOGIC: Sig.assig.outp.29(t) 0821057,
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.30(t) BRoEE
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.31(t) B
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.32(t) 044 063
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.33(t) 0841065
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.34(t) By
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.35(t) BreE
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.36(t) e ol
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.37(t) 0881075
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.38(t) BB
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.39(t) By
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.40(t) 044 079
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.41(t) 0441051
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.42(t) B
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.43(t) BrEE
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.44(t) 044 087
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.45(t) 044,089
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.46(t) B2
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.47(t) BRGE

061 000: MAIN: Without function
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Parameter

DI ET |

Address

Logic Diagram

LOGIC: Sig.assig.outp.48(t) 044095
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.49(t) TR
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.50(t) TRk
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.51(t) 044101
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.52(t) OHS3105
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.53(t) B as
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.54(t) Bk dy
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.55(t) 044109
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.56(t) @AY Al
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.57(t) B ails
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.58(t) LD
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.59(t) 044117
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.60(t) B A
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.61(t) B iz
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.62(t) Bk i2E
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.63(t) 044 125
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.64(t) K 127
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.65(t) TPz
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.66(t) BB eE
061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
LOGIC: Sig.assig.outp.67(t) 0481005
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.68(t) B ey
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.69(t) EBeE
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.70(t) 048011
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.71(t) 0481015
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.72(t) Tl
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.73(t) BBty
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.74(t) 048019
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.75(t) Esozl
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.76(t) elezs
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.77(t) Cesle2
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.78(t) 048027
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.79(t) 0451029
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.80(t) esles T
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.81(t) BICEE
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.82(t) R O
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.83(t) 0481037
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.84(t) elesS
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.85(t) CeElces

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
LOGIC: Sig.assig.outp.86(t) 0481043
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.87(t) TBeE
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.88(t) TBEw
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.89(t) 048049
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.90(t) 0481051
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.91(t) ez
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.92(t) BB
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.93(t) BeE o7
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.94(t) 0481059
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.95(t) B e
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.96(t) TBeE
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.97(t) 048 065
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.98(t) 0481067
061 000: MAIN: Without function
LOGIC: Sig.assig.outp.99(t) TBeE
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl100(t) Bt
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl01(t) e 73
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl102(t) 0481075
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl103(t) T8y
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl104(t) Tk

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
LOGIC: Sig.assig.outpl05(t) 048 081
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl06(t) 048 083
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl07(t) 048 085
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl108(t) 048 087
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl09(t) 048 089
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl10(t) 048 091
061 000: MAIN: Without function
LOGIC: Sig.assig.outpll1(t) 048 093
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl12(t) 048 095
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl13(t) 048 097
061 000: MAIN: Without function
LOGIC: Sig.assig.outpll4(t) 048 099
061 000: MAIN: Without function
LOGIC: Sig.assig.outpll15(t) 048 101
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl16(t) 048 103
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl17(t) 048 105
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl18(t) 048 107
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl19(t) 048 109
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl120(t) 048 111
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl21(t) 048 113
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl22(t) 048 115
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl23(t) 048 117

061 000: MAIN: Without function
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Parameter Address
Default i Logic Diagram
LOGIC: Sig.assig.outpl24(t) 048 119
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl25(t) 048 121
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl126(t) 048 123
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl27(t) 048 125
061 000: MAIN: Without function
LOGIC: Sig.assig.outpl128(t) 048 127

061 000: MAIN: Without function

These settings assign the function of a binary input signal to the output of the
logic equation.

P631/EN M/R-b5-A // P631-313-661 7-135



P631

7 Settings

Binary counts

Parameter

Default

COUNT: General enable USER

0: No

Disabling or enabling binary counts.

COUNT: Debounce t.

3
COUNT:
3
COUNT:
3
COUNT:
3
COUNT:
3
COUNT:
3
COUNT:
3
COUNT:
3
COUNT:
3
COUNT:
3
COUNT:
3
COUNT:
3

Debounce

Debounce

Debounce

Debounce

Debounce

Debounce

Debounce

Debounce

Debounce

Debounce

Debounce

t.

count. 1
0 1000

. count. 2

0 1000

. count. 3

0 1000
count. 4
0 1000

. count.17

0 1000

. count.18

0 1000
count.19
0 1000
count.20
0 1000

. count.21

0 1000

. count.22

0 1000

. count.23

0 1000
count.24
0 1000

ms

ms

ms

ms

ms

ms

ms

ms

ms

ms

ms

ms

Address

Logic Diagram

217 000

Fig. 3-154, (p. 3-187)

217 160

Fig. 3-154, (p. 3-187)

217 161

217 162

217 163

217 176

217 177

217 178

217 179

217 180

217 181

217 182

217 183

Setting for the debounce time of the binary signal to be counted.

COUNT: Limit counter 1

Blocked

1 65000

COUNT: Limit counter 2

Blocked

1 65000

COUNT: Limit counter 3

Blocked

1 65000

217 221

217 222

217 223
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Parameter Address
Default i Logic Diagram
COUNT: Limit counter 4 27 22
Blocked 1 65000
Setting a limit for the counter value. A warning signal is issued if the counter
value exceeds the set limit. Setting this parameter to Blocked disables the limit
check.
COUNT: Cycle t.count transm 2ty sy
0: No transmission Fig. 3-154, (p. 3-187)
Setting the cycle time for the periodic transmission of the counts.
COUNT: IEC61850 pulsQty 22H0S5
1 0 1000
Setting the scaling factor to transmit the counter value via IEC 61850. According
to the standard the resulting value is calculated as:
Value transmitted = actual value - pulsQty
(see IEC 61850: Value = actVval - pulsQty).

7.1.3.3 Parameter Subsets

Main function

Parameter Address
Default i Logic Diagram
MAIN: Vnom prim. end a PSx 019017 019057 019061 019 065
110.0 0.1 1500.0 kV

Setting for the primary nominal voltage at end a of the transformer.

MAIN: Vhom prim. end b PSXx 019 018 019 058 019 062 019 066

110.0 0.1 1500.0 kV

Setting for the primary nominal voltage at end b of the transformer.

MAIN: Phase reversal a PSx 010200 010201 010202 010203
0: No swap
MAIN: Phase reversal b PSx 010204 010205 010206 010207
0: No swap

Setting for the phase reversal function (see description for function group MAIN)
for electrical machines in pumped storage power stations.

Phases to be reversed (A-B swapped, A-B swapped or A-B swapped) may be set
separately for each end.

At the same time the display MAIN: Phase reversal activ will be
triggered unless the setting is No swap.
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Parameter Address

Default i Logic Diagram
Differential protec_ DIFF: Enable Psx 072 152 073 152 074 152 075 152
tion

0: No

This setting defines the parameter subset (setting group) in which differential
protection is enabled.

DIFF: vec_gr_ ends a_b PSx 019 010 019 040 019 041 019 042

0 0 11 Fig. 3-82, (p. 3-119)

For standard connection of the P631 (see Chapter “Installation and
Connection”), the vector group ID needs to be entered. For connection reversal
applied to one individual end, this can be taken into account in setting

(MAIN: Conn.meas.circ. IP,a or MAIN: Conn.meas.circ. IP,b).
The following algorithms apply:

Setting =ID + 6

If the addition results in a value > 12 then:

Setting = (ID + 6) - 12

If the phase currents of the low and high voltage sides are exchanged and if this
is not accounted for by the settings at MAIN: Conn.meas,circ. IP,z
(where zis end a,b,c or d) and MAIN: Conn.meas,circ. 1Y,z (wherezis
end a,b or c) then the algorithm is:

Setting =12 -1D

If an A-C-B phase sequence (or "anti-clockwise rotating field") is present then
this should be entered as a setting at the P631. In this case, the P631 will
automatically form the complementary value of the set vector group ID to the
number 12 (vector group ID = 12 - set ID).

For application of the P631 as machine protection, the setting must be 0 or 6
depending on the current transformer connection.

DIFF: Idiff> PSXx 072142 073142 074142 075142
0.20 0.10 2.50 Iref Fig. 3-86, (p. 3-123)

Operate value of the differential protection function as referred to the reference
current of the relevant transformer end.

DlFF: |diff>> PSX 072 143 073 143 074 143 075 143
15.0 2.5 30.0 Iref Fig. 3-86, (p. 3-123)

Threshold value of the differential current for deactivation of the inrush
stabilization function (harmonic restraint) and of the overfluxing restraint.

Note: If the threshold is set too high, it is possible for the P631 not to trip in the
presence of internal faults with transformer saturation.
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Parameter Address
Default i Logic Diagram
D I F F . Id iff> >> PSX 072 144 073 144 074 144 075 144
30.0 2.5 30.0 Iref Fig. 3-86, (p. 3-123)

This setting defines the threshold value for the differential current where the
differential protection is triggered regardless of restraining quantity, inrush
stabilization and saturation discriminator.

Note: If the threshold is set too low, the P631 can trip in the presence of
external faults with transformer saturation.

DIFF: Idiff>(CTS) PSx 080000 081000 082000 083000
0.20 0.10 30.00 Iref

If the Current Transformer Supervision (CTS) function has detected a CT failure,
then the basic operating threshold DIFF: Idiff> PSx can be raised to a
settable safe value DIFF: Idiff>(CTS) PSx. Please refer to the CTS
function section for more details.

D I F F m 1 Psx 072 145 073 145 074 145 075 145

0.30 0.10 1.50 Fig. 3-86, (p. 3-123)

Gradient of the differential protection tripping characteristic for the range
O'S'Idiff> < IR = IR,ml-
D I F F m 2 Psx 072 146 073 146 074 146 075 146

0.70 0.10 1.50 Fig. 3-86, (p. 3-123)

Gradient of the differential protection tripping characteristic for the
range Ig > Ig m2.
D I F F . I R, m 2 PSX 072 147 073 147 074 147 075 147

4.0 1.5 10.0 Iref Fig. 3-86, (p. 3-123)

Knee point where the tripping characteristic continues with the setting for
gradient m2.
DIFF: 0p_mode rUSh rSt-PSX 072 148 073 148 074 148 075 148

1: Not phase-selective Fig. 3-86, (p. 3-123)

Setting for the operating mode of the inrush stabilization function.

For application of the P631 as machine protection, harmonic restraint can be
disabled by way of this setting. For application of the P631 as transformer
protection, the user can select whether the harmonic restraint should operate in
cross-blocking mode or selectively for one measuring system.

DIFF: Rushl(zfo)/l(fo) Psx 072 159 073 159 074 159 075 159
20 10 50 % Fig. 3-87, (p. 3-124)

Operate value of the inrush stabilization (harmonic restraint) of differential
protection as a ratio of the second harmonic with the fundamental component of
the differential current, in percent.
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Parameter Address
Default i Logic Diagram
DlFF: O'Seq- filt_a en.PSX 072 155 073 155 074 155 075 155
1: Yes Fig. 3-82, (p. 3-119)

Enabling or disabling the zero-sequence filtering of winding a.

DlFF: O'Seq- filt.b en-PSX 072 156 073 156 074 156 075 156
1: Yes Fig. 3-82, (p. 3-119)

Enabling or disabling the zero-sequence filtering of winding b.

DIFF: Overflux.bl. en. PSx R B B
0: No Fig. 3-88, (p. 3-125)

Enabling or disabling the overfluxing restraint.

DlFF: OV- |(5f0)/|(f0) PSX 072 160 073 160 074 160 075 160
20 10 80 % Fig. 3-88, (p. 3-125)

Operate value of the overfluxing restraint of differential protection as ratio of the
fiftth harmonic component to the fundamental wave for the differential current,

in percent.
DIFF: 0p.de|.'trip sig.PSX 010 162 010 163 010 164 010 165
0.00 0.00 100.00 s Fig. 3-86, (p. 3-123)

The time-delay of the differential protection trip signal can be set here.
DlFF: Hyst_ effective PSX 072 006 073 006 074 006 075 006
1: Yes

Enabling or disabling the hysteresis of the tripping characteristic at the rate of
10%.
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Parameter Address

Default i Logic Diagram

Definite-time over- DTOC]_: Enable PSX 076 050 077 050 078 050 079 050
current protection

0: No Fig. 3-92, (p. 3-129)
DTOC?2: Enable PSx 076 070 077070 078070 079 070
0: No

This setting specifies the parameter subset to be enabled for definite-time
overcurrent protection.

DTOC1: Block tim.st. IN PSx 076 067 077067 078067 079 067
0: Without Fig. 3-96, (p. 3-134)

DTOC?2: Block tim.st. IN PSx 076 087 077087 078087 079 087
0: Without

This setting defines whether blocking of the residual current stages will take
place for single-pole or multi-pole phase current starting.

DTOC1: Gen.starting modePSx WEEED | Grr U | ORI | O e
1: With start. IN/Ineg Fig. 3-97, (p. 3-135)
DTOC2: Gen.starting modePSx WS | WrrEs | UAEES | O e

1: With start. IN/Ineg

This setting defines whether starting of the residual current stages will result in
the formation of the general starting signal of DTOC protection.

DTOC1: tGS PSx 076 065 077065 078065 079 065
0.00 0.00 100.00 s Fig. 3-97, (p. 3-135)

DTOC?2: tGS PSx 076 085 077085 078085 079 085
0.00 0.00 100.00 s

Setting for the operate delay of the general starting signal of DTOC protection.

DTOC1: Rush restr.enabl PSx B e e
0: No Fig. 3-94, (p. 3-131)

DTOC2: Rush restr.enabl PSx GEEE | 00705 | BAD | 0600
0: No

Setting as to whether the inrush stabilization function (harmonic restraint) of
differential protection shall be able to block the definite-time overcurrent
protection function.

DTOC1: Meas.value I/IN> PSXx 060 002 060003 060004 060 005
0: Fundamental Fig. 3-93, (p. 3-130)

Fig. 3-96, (p. 3-134)
DTOC1: Meas.val. I/IN>> PSx 060 006 060 007 060008 060 009
0: Fundamental Fig. 3-93, (p. 3-130)

Fig. 3-96, (p. 3-134)
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Parameter

Default

DTOC1l: Meas.val.l/IN>>> PSx

0: Fundamental

DTOC2: Meas.value I/IN> PSx

0: Fundamental

DTOC2: Meas.val. I/IN>> PSx

0: Fundamental

DTOC2: Meas.val.l/IN>>> PSx

0: Fundamental

Address

Logic Diagram

060 010 060011 060012 060013

Fig. 3-93, (p. 3-130)
Fig. 3-96, (p. 3-134)

060 061 060062 060063 060 064

060 065 060066 060 067 060 068

060 069 060070 060071 060 072

These settings allow to select for the respective overcurrent stage whether the
starting decision shall be based on the fundamental or on the r.m.s. value.

Remark: For the negative-sequence stages, the starting decision is always based

on the fundamental.

DTOC1: I> PSx

1.00 0.10
DTOC2: I> PSx
1.00 0.10

Setting for operate value I>.

DTOC1l: I>> PSx

4.00 0.10
DTOC2: I>> PSx
4.00 0.10

Setting for operate value I>>.

DTOC1l: I>>> PSx

Blocked 0.10
DTOC2: I>>> PSx
Blocked 0.10

Setting for operate value |>>>.

DTOC1: I> dynamic PSx

1.00 0.10
DTOC2: 1> dynamic PSx
1.00 0.10

30.00

30.00

30.00

30.00

30.00

30.00

30.00

30.00

Inom

Inom

Inom

Inom

Inom

Inom

Inom

Inom

076 051 077 051 078 051 079 051

Fig. 3-93, (p. 3-130)
076 071 077 071 078 071 079 071

076 052 077052 078052 079 052

Fig. 3-93, (p. 3-130)
076 072 077 072 078 072 079 072

076 053 077053 078 053 079 053

Fig. 3-93, (p. 3-130)
076 163 077 163 078 163 079 163

076 151 077 151 078 151 079 151

Fig. 3-93, (p. 3-130)

076 161 077 161 078 161 079 161

Setting for operate value I> in dynamic mode. This operate value is only
effective while the hold time for dynamic parameters is elapsing.

DTOC1: I>> dynamic PSx

1.00 0.10

30.00

Inom

076 152 077 152 078 152 079 152

Fig. 3-93, (p. 3-130)
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Parameter Address
Default i Logic Diagram
DTOCZ: |>> dynamic PSX 076 162 077 162 078 162 079 162
1.00 0.10 30.00 Inom

Setting for operate value I>> in dynamic mode. This operate value is only
effective while the hold time for dynamic parameters is elapsing.

DTOC1: I>>> dynamic PSx 076153 077153 078153 079 153
1.00 0.10 30.00 Inom Fig. 3-93, (p. 3-130)

DTOC2: I>>> dynamic PSx 076173 077173 078173 079 173
1.00 0.10 30.00 Inom

Setting for operate value I>>> in dynamic mode. This operate value is only
effective while the hold time for dynamic parameters is elapsing.

DTOC1: tI> PSXx 076 057 077057 078057 079 057
1.00 0.00 100.00 s Fig. 3-94, (p. 3-131)

DTOC?2: tI> PSx 076 077 077077 078077 079 077
1.00 0.00 100.00 s

Setting for operate delay I>.

DTOC1: ti>> PSx 076 058 077058 078058 079 058
0.50 0.00 100.00 s Fig. 3-94, (p. 3-131)

DTOC?2: tI>> PSx 076 078 077078 078078 079 078
0.50 0.00 100.00 s

Setting for operate delay I>>.

DTOC1: tI>>> PSXx 076 059 077059 078059 079 059
0.50 0.00 100.00 s Fig. 3-94, (p. 3-131)

DTOC?2: tI>>> PSXx 076169 077169 078169 079 169
0.50 0.00 100.00 s

Setting for the operate delay of the I>>> stage.

DTOC1: Ineg> PSx 076 197 077197 078197 079 197
0.25 0.10 8.00 Inom Fig. 3-95, (p. 3-132)

DTOC?2: Ineg> PSx 076 207 077207 078207 079 207
0.25 0.10 8.00 Inom

Setting for the operate value of the Ineg> stage.

DTOC1: Ineg>> PSx 076 198 077198 078198 079 198
Blocked 0.10 8.00 Inom Fig. 3-95, (p. 3-132)

DTOC2: Ineg>> PSx 076 208 077208 078208 079 208
Blocked 0.1