MiCOM P132

Feeder Management and Bay Control

P132/EN M/Bn7

Version P132 -306 -415/416/417/418/419
P132 -308 -420/421/425/426/427
P132 -308 -420/421/425/426/427
P132 -308 -420/421/425/426/427
P132 -308 -420/421/425/426/427
P132 -308 -420/421/425/426/427

Technical Manual

Content P132/EN M/Dc5
P132/EN AD/Bd7
P132/EN AD/Ae7
P132/EN AD/Ck7
P132/EN AD/Bm7
P132/EN AD/ANn7

Volume 1 of 2

-612
-613
-614
-630
-631
-632

(-612)
(-613)
(-614)
(-630)
(-631)
(-632)

Schneider






MiCOM P132

Feeder Management and Bay Control

P132/EN M/Dc5
(AFSV.12.10092 EN)

Version P132 -306 -415/416/417/418/419 -612

Technical Manual
Volume 1 of 2

Schneider






Warning

When electrical equipment is in operation dangerous voltage will be present in certain parts of the equipment.
Failure to observe warning notices, incorrect use or improper use may endanger personnel and equipment
and cause personal injury or physical damage.

Before working in the terminal strip area, the device must be isolated. Where stranded conductors are used,
insulated crimped wire end ferrules must be employed.

The signals 'Main: Blocked/faulty' and 'SFMON: Warning (LED)' (permanently assigned to the LEDs
labeled 'OUT OF SERVICE' and 'ALARM') can be assigned to output relays to indicate the health of the
device. Schneider Electric strongly recommends that these output relays are hardwired into the
substation's automation system, for alarm purposes.

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.

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 may work on or operate this device.
The User should be familiar with the warnings in the Safety Guide (SFTY/4LM/G11 or later version), with the

warnings in Chapters 5, 9, 10 and 11 and with the content of Chapter 13, before working on the equipment. If
the warnings are disregarded, it will invalidate the warranty, and may render the product unsafe.

Installation of the DHMI:

A protective conductor (ground/earth) of at least 1.5 mm?® 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.

To avoid the risk of electric shock the DHMI communication cable must not be in contact with hazardous live
parts.

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.

Qualified Personnel

are individuals who

O
O

O
O

Note

The operating manual for this device gives instructions for its installation, commissioning and operation. However, the manual cannot
cover all conceivable circumstances or include detailed information on all topics. In the event of questions or specific problems, do
not take any action without proper authorization. Contact the appropriate Schneider Electric technical sales office and request the

are familiar with the installation, commissioning and operation of the device and of the system to which it is being connected;

are able to perform switching operations in accordance with safety engineering standards and are authorized to energize and de-
energize equipment and to isolate, ground and label it;

are trained in the care and use of safety apparatus in accordance with safety engineering standards;

are trained in emergency procedures (first aid).

necessary information.

Any agreements, commitments, and legal relationships and any obligations on the part of Schneider Electric, including settlement of

warranties, result solely from the applicable purchase contract, which is not affected by the contents of the operating manual.
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1 Application and Scope

1 Application and Scope

The protection functions available in the P132 provide selective short-circuit protection,
ground fault protection, and overload protection in medium- and high-voltage systems.
The systems can be operated as impedance-grounded, resonant-grounded, grounded-
neutral or isolated-neutral systems. The multitude of protection functions incorporated
into the device enable the user to cover a wide range of applications in the protection of
cable and line sections, transformers and motors. 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 states.

The optional control functions are designed for the control of up to three electrically
operated switchgear units equipped with plant status signaling and located in the bay of
a medium-voltage substation or a high-voltage station with basic topology. The P132
has more than 80 predefined Bay Types stored for selection and it is also possible to
load user-defined bay templates.

The control functions are available for the case 40T and the case 84T devices if an
additional binary (1/0) module to control switchgear units is ordered and fitted to the
following slot:

For case 40T: slot 6

For case 84T: slot 12

The number of external auxiliary devices required is largely minimized by the integration
of binary signal inputs operating from any auxiliary voltage, and versatile relay output
contacts, by the direct connection option for current and voltage transformers, and by the
comprehensive interlocking capabilities. This simplifies the handling of switch bay
protection and control technology from planning to commission.

The P132 provides a large number of functions. These can be individually configured
and cancelled. These features give the user the means to adapt the protection device to
the functionality required in a specific application.

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

(continued)

Functions

! !

N Control/Monitoring of
up to 3 switchgear units

Communication { COMM1 COMM2 IEC
to SCADA / substation control / RTU / modem ...

via RS485 or Fibre Optics

using IEC 60870-5-101, -103, Modbus, DNP3, Courier
resp. via RJ45 or Fibre Optics using IEC 61850

V ref

50/51 PQ,N 51 PQN
DTOC IDMT_1

Recording

Monitoring

InterMiCOM g
Data
Acquisition (" Ground fit. rec.

Faul; rec..

Metering

with
VT inputs

further
options

always
available

Feeder Management and Bay
Control Unit P132%

LR T R

") Function diagram for P132 with CT inputs and P132 with CT and VT inputs in 40TE resp. In 84TE case
Function overview for P132 with VT inputs only resp. In 24TE case please see table "function overview".

Module configuration
variants

The P132 may be ordered in various variants that differ in the number of CTs and VTs
fitted. Therefore these variants also differ in the function groups available to the user.
The following table lists the function groups available with the respective module

configuration.

Furthermore certain function groups (identified with a "v)"" as an ordering option) are tied
to specific module types. The function group TGFD for example requires that a transient
ground fault module is fitted; the availability of the function groups COMM1, COMM2,
COMM3, and IRIG-B depend on the choice of a communication module. As a further
example, function groups DEVO1 to DEVO03 are only available if the optional binary I/O
module to control switchgear units is fitted to slot 6 on a case 40T or slot 12 on a case

84T device.

1-2
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1 Application and Scope

(continued)

Protection functions P132 P132 P132
50/51 P,Q,N | DTOC Definite-time overcurrent protection, four stages, phase-selective v v
(includes negative-sequence overcurrent protection)
51P,Q,N IDMT1 Inverse-time overcurrent protection, one stage, phase-selective v v
(includes negative-sequence overcurrent protection)
51P,Q,N IDMT2 Inverse-time overcurrent protection, one stage, phase-selective v v
(includes negative-sequence overcurrent protection)
67 P,N SCDD Short-circuit direction determination v
50 SOTF Switch on to fault protection v v
85 PSIG Protective signaling v v
79 ARC Auto-reclosing control (three-pole) v v
25 ASC Automatic synchronism check (v)
67W/YN GFDSS | Ground fault direction determination using steady-state values or admittance v
evaluation
TGFD Transient ground fault direction determination (v )1)
%/Cls//ggls 166 MP Motor protection v v
49 THERM | Thermal overload protection v v
46 12> Unbalance protection v v
27/59/47 V<> Time-voltage protection v v
81 f<> Over-/underfrequency protection v v
32 P<> Power directional protection v
50BF CBF Circuit breaker failure protection 4 v
CBM Circuit breaker monitoring v v
MCMON | Measuring-circuit monitoring v v v
LIMIT Limit value monitoring v v
LOGIC | Programmable logic v v v

v’ = standard; ( v' ) = ordering option
Y not available with P132 in a case 24T

Control functions

P132
BMxx Control and monitoring of 3 switchgear units (v )1)
CMD_1 | Single-pole commands (v )Y
SIG_1 | Single-pole signals (v)?
ILOCK | Interlocking logic (v)"

(v') = ordering option
9 hot available with P132 in a case 24T

Communication Functions

P132
COMMXx | 2 communication interfaces, IRIG-B, InterMiCOM interface (v)
IRIGB | IRIG-B time synchronization ()
IEC IEC 61850 interface (v)

(v') = ordering option
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1 Application and Scope

(continued)

Measured Value Functions P132 P132 P132
with Vs | withcTs | Wi CTsand
s
MEASI | 9 inputs for resistance thermometers (v )V (v )Y
mgﬁglo 20mA input, 2x20mA outputs, input for resistance thermometer (v)¥ (V)Y (v)?

(v') = ordering option
Y hot available with P132 in case 24T

Global functions

P132
PSS Parameter subset selection v
F_KEY | Function keys 6"

1-4

For further functions see Appendix Al

Y not available with P132 in case 24T
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1 Application and Scope

(continued)

General functions

The functions listed in the table above are complete function groups, which may be
individually configured or cancelled (except for ILOCK), depending on the application
(e.g. included in or excluded from the protection device’s configuration).

A function is selected by a mouse click in the operating program:

S&R-103 - [Default Setting *] =10l x|
2l Eile Edit “iew Communication Tools \Window Help 2] x|
N E B&| |
[E-ge MICOM P437 | | Skatus | Group | Description Active value :I
EI---,.P Parameters NIST Function group DIST With
,.r' Device ID PSE Function group PSE Without
E}' Config, parameters * MMOH Function group MOMON  With
..... 2 LoC * BEUOC Function group BUOC With
..... o PC S0IF Function group SOIF Without
..... o COMML * PEIG Function group PSIG With
_____ o COMMZ ¥ ARC Func:t::mn group ARC H:thh
_____ o COMM3 ASC Function group ASC Without
_____ o lcaz GF3C Function group GF3C Without
GSC55G Function group G5C56 Without
""" # IRIGE nToc Function group OTOC Without
""" & IR IOMT Function group ITMI  Without
""" & MEASI * THERM  Function group THEFM  With 1
""" -~ EE‘;:O Ven Function group Ve Without -
..... [ =l | LI_I
Press F1 For Help. |z Address 056 |y Address 025 [P437-608 4

Unused or cancelled function groups are hidden to the user, thus simplifying the menu.
(An exception is the function MAIN, which is always visible.) Communication functions
and measured value functions may also be configured or excluded.

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 and adaptations to each protection scheme (and optional
control purposes) can be made.

In this way the protection and control functions (except for ILOCK) can be included in or
excluded from the configuration; they are arranged on the branch "General Functions" of
the menu tree.
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1 Application and Scope

(continued)

Control functions

1-6

The optional control functions available with the P132 are designed for the control of up
to three electrically operated switchgear units equipped with plant status signaling.
Acquisition of switchgear contact positions and control is handled via binary signal inputs
and output relays situated on the optional binary 1/0 module X (6xI, 6xO) for switchgear
control.

Control of switchgear units is accessed either though binary signal inputs, the optional
communication interface or the function keys on the local control panel.

Up to 12 operation signals can be acquired though binary signal inputs and they are
processed according to their primary significance (e.g. CB readiness). Each binary
signal input for signals from switchgear units and single-pole operations can have the
de-bouncing and chatter suppression from three groups assigned, for which the
de-bouncing and chatter time can be individually set.

The P132 only issues control signals after it has checked the readiness and validity to
carry out such commands, and it then monitors the operating time of the switchgear
units. If the protection device detects that a switchgear unit has failed, it will signal this
information (e.g. by configuration to a LED indicator).

Before a switching command is issued the interlocking logic on the P132 checks if this
new switchgear status corresponds to a valid bay and substation topology.

The interlocking logic is stored in form of bay interlocking, with and without station
interlocking, for each Bay Panel in the default setting. The interlocking conditions can be
adapted to the actual bay and station topology. Interlocking display and operation
correspond to the programmable logic.

When a P132 is included in a substation control system then 'bay interlock with
substation interlock' is applied.

When the protection device is not included in a substation control system or when it is
included via IEC 61850 then 'bay interlock without substation interlock' is applied, and
external ring feeders or messages received via IEC 61850 (IEC-GOOSE) may be
included in the interlocking logic.

If the bay and station topology are found to be valid the switching command is issued.
If a non-permissible status would result from the switching action then the issuing of
such a switching command is refused and an alarm is issued.

If not all binary outputs are required by the bay type then these vacant binary outputs
can be freely utilized for other purposes.

Besides issuing switching commands binary outputs may also be triggered by persistent
commands.
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1 Application and Scope

(continued)

Global functions

Internal clock tracking

Parameter subset selection

Global functions permit the interface adaptation of the protection device to meet system
requirements, they provide the necessary support during commissioning and testing,
and they supply up-to-date operational information as well as valuable analytical data
when events have occurred in the system.

In addition to the listed features, and extensive self-monitoring, the P132 is equipped
with the following global functions:
O Parameter subset selection

O System measurements to support the user during commissioning, testing and
operation

O Operating data recording
(time-tagged event logging)

(W]

Overload data acquisition

O Overload recording
(time-tagged event logging)

O Ground fault data acquisition

U Ground fault recording
(time-tagged event logging)

O Fault recording (time-tagged event logging together with fault value recording of the
three phase currents, the residual current as well as the three phase-to-ground
voltages and the neutral-point displacement voltage).

The MiCOM P132 includes an internal clock which can be set from the key pad on the
local control panel. All events that have occurred are time tagged (1 ms resolution) and
stored in the recording memories depending on significance, and are then transmitted
through the communications interface.

If there is a substation control level available the internal clock may be synchronized with
a time message using one of the communication protocols per MODBUS, DNP3,

IEC 60870-3-103, or IEC 60870-3-101. The internal clock may also be synchronized
with selectable SNTP servers using the communication protocol per IEC 61850.

Always available for time synchronization is an IRIG-B input. The time on the internal
clock is tracked and during synchronization with above communication protocols it
operates with a deviation of £10 ms and with the IRIG-B input the deviation is £1 ms.

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. Switching between these parameter subsets is carried out
from the local control panel or via binary input signals.
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1 Application and Scope

(continued)

Operating data recording

Overload data acquisition

Overload recording

Ground fault data
acquisition

Ground fault recording

1-8

For the continuous recording of processes in system operation as well as of events, a
non-volatile (NV) memory is provided (cyclic buffer) to store up to 128 entries.

The "operationally relevant” signals, each fully tagged with date and time at signal start
and signal end, are recorded in chronological order. Included are control actions such
as enabling or disabling functions and triggering for testing and resetting purposes.
The onset and end of events in the system that represent a deviation from normal
operation such as overloads, ground faults or short-circuits are also recorded.

System overload situations represent a deviation from normal operation and may only be
permitted to continue for a limited time duration. The overload functions enabled in the
protection device will detect a system overload situation and collect respective measured
values of this overload, such as the magnitude of the overload current, the relative
temperature increase during the overload event and the duration of the overload.

For the duration of the system overload situation "operationally relevant” signals, each
fully tagged with date and time at signal start and signal end, are recorded in
chronological order in a NV memory. Measured overload values, each fully tagged with
date and time at time of detection, are also recorded.

A total of 8 system overload events can be recorded. After eight overload events have
been logged, the oldest overload log will be overwritten, unless memories have been
cleared in the interim.

A ground fault in an isolated neutral system or a resonant-grounded system is
considered a system fault but, in general, unlimited system operation may continue. The
ground fault determination functions enabled in the protection device will detect a system
ground fault and collect respective measured values of this ground fault, such as the
magnitude of the neutral-point displacement voltage and the duration of the ground fault.

For the duration of the system ground fault situation "operationally relevant" signals,
each fully tagged with date and time at signal start and signal end, are recorded in
chronological order in a NV memory. Measured ground fault values, each fully tagged
with date and time at time of detection, are also recorded.

A total of 8 system ground fault events can be recorded. After eight ground fault events

have been logged, the oldest ground fault log will be overwritten, unless memories have
been cleared in the interim.
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1 Application and Scope

(continued)

Fault data acquisition

Fault recording

Blocking functions

Resetting options

Self-monitoring

A short-circuit in the system is considered a fault. The short-circuit functions enabled in
the protection device will detect a system short-circuit and collect respective measured
values of this fault, such as the magnitude of the short-circuit current and the duration of
the fault. Either the end of the fault or the time when the trip command is issued may be
selected as the point of detection. Triggering from an external signal is also possible.
Fault data acquisition occurs based on the measurement loop selected by the protection
device and provides current, voltage, and angle values as well as impedance and
reactance values.

The distance to the fault is determined from the short-circuit reactance measured value
which corresponds to the 100% value set for the protected line section. Output of the
fault location is made either during each general starting or only when a trip command is
issued.

For the duration of the fault "operationally relevant" signals, each fully tagged with date
and time at signal start and signal end, are recorded in chronological order in a NV
memory. The measured fault values, fully tagged with the acquisition date and time, are
also recorded.

Furthermore sampled values of all analog input variables such as phase currents and
phase-to-ground voltages are recorded during a fault.

A total of 8 fault events can be recorded. After eight fault events have been logged,
the oldest fault log will be overwritten, unless memories have been cleared in the interim.

Protection functions and their respective timer stages may be temporarily blocked during
commissioning or cyclic tests. For this purpose, individual as well as multiple blocking
functions are available.

Blocking functions may be triggered from any of the communications interfaces, the
function keys on the local control panel or using binary signal inputs on the MiCOM
P132.

Counter and memory data, latching modes, Boolean equations, and stored measured
values may be reset individually or by group functions.

A resetting function may be triggered from any of the communications interfaces, the
function keys on the local control panel or using binary signal inputs on the MiCOM
P132.

Furthermore it is always possible to adapt the functional range of the CLEAR key to the
respective requirements.

Comprehensive monitoring routines ensure that internal hardware or software faults are
detected and do not lead to protection device malfunctions.

A functional test is carried out when the auxiliary voltage is turned on. Cyclic self-
monitoring tests are run during protection device operation. Should testing results differ
from set values the corresponding signal will be stored in the non-volatile monitoring
signal memory. Depending on the type of internal fault detected either blocking of the
protection device will occur or just a warning signal will be issued.
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1 Application and Scope

(continued)

Local control panel

Control and display

Information interfaces

Function keys

Design

1-10

All data required for operation of the protection device is entered from the local control
panel, and data important for system management is read out there as well.

The following tasks can be handled from the local control panel:

U Readout and modification of settings

U Readout of cyclically updated measured operating data and status signals

U Readout of operating data logs and of monitoring signal logs

U Readout of event logs after overload situations or short-circuits in the power system
U Protection device resetting and triggering of additional control functions used in
testing and commissioning

U Local control panel including an LC display with 4 x 20 alphanumeric characters

U 23 multi-colored LED indicators (case 24T: 10 single color LED indicators),
18 of these (case 24T: 5) with user-definable function assignment

U PC interface

U Communication interfaces (optional)

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

Using one of the two available communication interfaces (communication protocols per
IEC 870-5-103, IEC 60870-5-101, DNP 3, MODBUS or Courier) the numerical protection
device can be wired either to the substation control system or a telecontrol system.

The second communication interface (communication protocol per IEC 60870-5-103
only) is designed for remote control.

External clock synchronization can be accomplished by using the optional IRIG-B input.
A direct link to other MiCOM protection devices can be set up by applying the optional

InterMiCOM interface (channel 3).

On the case 40T and case 84T devices there are six freely configurable function keys
available. These may be used for easy control operation access.

The P132 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 Application and Scope

(continued)

Inputs and outputs
The following inputs and outputs are available:

Q 4 current-measuring inputs
Q 4 or 5 voltage-measuring inputs

Q 4, 10 or 16 additional binary logic inputs (case 24T: 4 additional binary logic inputs)
with user-definable function assignment

O 8, 16 or 24 output relays (case 24T: 8 output relays) with user-definable function
assignment

O optionally 6 additional output relays (4 of these fitted with triacs)
or 4 output relays fitted with high-power contacts, each with user-definable function
assignment

O for case 40T and case 84T devices there are optionally 6 or 12 additional binary
logic inputs (opto-coupler) and 6 or 12 additional output relays available which are
used to control up to 3 switchgear units

(For detailed ordering options see Chapter "Order Information".)
The nominal currents and nominal voltages of the standard measuring inputs can be set.

The nominal voltage range of the binary signal inputs (opto-coupler) 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 48 to 250 V DC and 100 to 230 V AC. As an option
there is a variant available for the lower nominal voltage range 24 V to 36 V DC.

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

The optional (up to 10) inputs for resistance thermometers on the temperature p/c board
are lead-compensated and balanced.

The optional 0 to 20 mA input provides open-circuit and overload monitoring, zero
suppression defined by a setting, plus the option of linearizing the input variable via
20 adjustable interpolation points.

Two selectable measured variables (cyclically updated measured operating data and
stored measured fault data) can be output as a burden-independent direct current via
the two optional 0 to 20 mA outputs. The characteristics are defined by 3 adjustable
interpolation points allowing a minimum output current (4 mA, for example) for slave-side
open-circuit monitoring, knee-point definition for fine scaling, and a limitation to lower
nominal currents (10 mA, for example). Where sufficient output relays are available, a
selectable measured variable can be output by contacts in BCD format.

P132/EN M/Bc5 // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612 1-11



1 Application and Scope

P132/EN M/Bc5 // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612 1-12



2 Technical Data

Notice

Declaration of conformity

General device data

2 Technical Data

2.1 Conformity

Applicable to P132, version -306 -415/416/417/418/419 -612.

(Per Article 10 of EC Directive 72/73/EC.)

The product designated ‘P132 Time-Overcurrent Protection and Control Unit’ has been
designed and manufactured in conformance with the European standards EN 60255-6

and EN 61010-1 and with the ‘EMC Directive’ and the ‘Low Voltage Directive’ issued by
the Council of the European Community.

2.2 General Data
Design
Surface-mounted case suitable for wall installation or flush-mounted case for

19" cabinets and for control panels.

Installation Position
Vertical + 30°.

Degree of Protection

Per DIN VDE 0470 and EN 60529 or IEC 529.

IP 52; IP 20 for rear connection space with flush-mounted case
(IP 10 for ring-terminal connection)

Weight

24 TE case: Approx. 5 kg
40 TE case: Approx. 7 kg
84 TE case: Approx. 11 kg

Dimensions and Connections
See dimensional drawings (Chapter 4) and terminal connection diagrams (Chapter 5).

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

Communication interfaces COMM1 to COMM3:
Optical fibers
(X7, X8 and X31, X32): F-SMA optical fiber connection
per IEC 60874-2 (for plastic fibers)
or
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)
or
Wire leads
(X9, X10 and X33): M2 threaded terminal ends for wire cross-sections
up to 1.5 mm?2
or (for COMMS only
(InterMiCOM))
RS 232 (X34): EIA RS232 (DIN 41652) connector, type D-Sub, 9-pin.
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2 Technical Data

(continued)

IRIG-B Interface (X11): BNC plug

Communication interface IEC 61850:
Optical fibers
(X7, X8): optical fiber connection BFOC-ST® connector 2.5
per IEC 60874-10 (for glass fibers)
(ST® is a registered trademark of AT&T
Lightguide Cable Connectors)

or
Optical fibers

(X13): SC connector per IEC 60874-14-4 (for glass fibers)
Wire leads

(X12): RJ45 connector per ISO/IEC 8877.

Current Measuring Inputs:

Threaded terminal ends, pin-type cable lugs: M5,

self-centering with cage clamp to protect conductor cross-sections < 4 mm?2
or:

Threaded terminal ends, ring-type cable lugs: M4

Other Inputs and Outputs:

Threaded terminal ends, pin-type cable lugs: M3,

self-centering with cage clamp to protect conductor cross-sections 0.2 to 2.5 mm?2
or:

Threaded terminal ends, ring-type cable lugs: M4

Creepage Distances and Clearances

Per EN 61010-1 or IEC 664-1

Pollution degree 3, working voltage 250 V
overvoltage category lll, impulse test voltage 5 kV.

2.3 Tests
2.3.1 Type Tests

Type tests

All tests per EN 60255-6 or IEC 255-6.
Electromagnetic
compatibility (EMC)

Interference Suppression

Per EN 55022 or IEC CISPR 22, Class A.

1 MHz Burst Disturbance Test

Per IEC 255 Part 22-1 or IEC 60255-22-1, Class I
Common-mode test voltage: 2.5 kV

Differential test voltage: 1.0 kV

Test duration: > 2 s

Source impedance: 200 Q

Immunity to Electrostatic Discharge

Per EN 60255-22-2 or IEC 60255-22-2, severity level 3
Contact discharge

Single discharges: > 10

Holding time: >5s

Test voltage: 6 kV

Test generator: 50 to 100 MQ, 150 pF / 330 Q
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(continued)

Immunity to Radiated Electromagnetic Energy

Per EN 61000-4-3 and ENV 50204, severity level 3

Antenna distance to tested device: > 1 m on all sides

Test field strength, frequency band 80 to 1000 MHz: 10 V/ m
Test using AM: 1 kHz / 80 %

Single test at 900 MHz: AM 200 Hz / 100%.

Electrical Fast Transient or Burst Requirements
Per IEC 60255-22-4, Class B:
Power supply: Amplitude: 2 kV, Burst frequency: 5 kHz
Inputs and outputs: Amplitude: 2 kV, Burst frequency: 5 kHz
Communications: Amplitude: 1 kV, Burst frequency: 5 kHz
Per EN 61000-4-4, severity level 4:
Power supply:
Amplitude: 4 kV, Burst frequency: 2.5 kHz and 5 kHz
Inputs and outputs: Amplitude: 2 kV, Burst frequency: 5 kHz
Communications: Amplitude: 2 kV, Burst frequency: 5 kHz
Rise time of one pulse: 5 ns
Impulse duration (50% value): 50 ns
Burst duration: 15 ms
Burst period: 300 ms
Source impedance: 50 Q

Power Frequency Immunity

Per IEC 60255-22-7, Class A:
Phase-to-phase:

RMS value 150 V,

Coupling resistance 100 Q

Coupling capacitor 0.1 pF, for 10 s.
Phase-to-ground:

RMS value 300 V,

Coupling resistance 220 Q

Coupling capacitor 0.47 pF, for 10 s.

To comply with this standard, the parameter
INP: Filter (010 220) should be set as advised
in Chapter 7.

Current/Voltage Surge Immunity Test

Per EN 61000-4-5 or IEC 61000-4-5, insulation class 4

Testing of circuits for power supply and asymmetrical or symmetrical lines.
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

Amplitude: 4 / 2 kV, Pulses: > 5/ min,

Source impedance: 12 /42 Q.

Immunity to Conducted Disturbances Induced by Radio Frequency Fields
Per EN 61000-4-6 or IEC 61000-4-6, severity level 3
Test voltage: 10 V.

Power Frequency Magnetic Field Immunity

Per EN 61000-4-8 or IEC 61000-4-8, severity level 4
Test frequency: 50 Hz

Test field strength: 30 A/ m.

Alternating Component (Ripple) in DC Auxiliary Energizing Quantity
Per IEC 255-11, 12 %.
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(continued)

Insulation

Mechanical robustness

Voltage Test
Per EN 61010-1 and IEC 255-5

2kV AC,60s
Only direct voltage (2.8 kV DC) must be used for the voltage test on the power supply
inputs. The PC interface must not be subjected to the voltage test.

Impulse Voltage Withstand Test
Per IEC 255-5

Front time: 1.2 us

Time to half-value: 50 ps

Peak value: 5 kV

Source impedance: 500 Q.

Vibration Test

Per EN 60255-21-1 or IEC 255-21-1, test severity class 1:

Frequency range in operation: 10 to 60 Hz, 0.035 mm and 60 to 150 Hz, 0.5 g
Frequency range during transport: 10 to 150 Hz, 1 g

Shock Response and Withstand Test, Bump Test

Per EN 60255-21-2 or IEC 255-21-2,

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 ,
15gfor 11 ms

Seismic Test

Per EN 60255-21-3 or IEC 60255-21-3, test procedure A, class 1
Frequency range:

5to0 8 Hz, 3.5 mm/ 1.5 mm, 8 to 35 Hz, 10 /5 m/s?, 3 x 1 cycle.

Vibration Test

Per EN 60255-21-1 or IEC 255-21-1, test severity class 2:

Frequency range in operation: 10 to 60 Hz, 0.075 mm and 60 to 150 Hz, 1.0 g
Frequency range during transport: 10 to 150 Hz, 2 g

Shock Response and Withstand Test, Bump Test

Per EN 60255-21-2 or IEC 255-21-2,

acceleration and pulse duration:

Shock Response tests are carried out to verify full operability (during operation), test severity class 2,
10 g for 11 ms;

Shock Withstand tests are carried out to verify the endurance (during transport), test severity class 1,
15gfor 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 EN 60255-21-3 or IEC 60255-21-3, test procedure A, class 2
Frequency range:

5to 8 Hz, 7.5 mm /3.5 mm, 8 to 35 Hz, 20 / 10 m/s®, 3x 1 cycle

! Increased mechanical robustness for the following case variants:
Flush mounted case, variant 2 (with angle brackets and frame)
Surface-mounted case
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(continued)

Environment

Measuring inputs

2.3.2 Routine Tests

All tests per EN 60255-6 or IEC 255-6
and DIN 57435 Part 303.

Voltage Test
Per |IEC 255-5

22kVAC,1s

Only direct voltage (2.8 kV DC) must be used for the voltage test on the power supply
inputs.

The PC interface must not be subjected to the voltage test.

Additional Thermal Test
100% controlled thermal endurance test, inputs loaded.

2.4 Environmental Conditions

Temperatures
Recommended temperature range: -5°C to +55°C or +23°F to +131°F

Limit temperature range: -25°C to +70°C or -13°F to +158°F.

Ambient Humidity Range
< 75% relative humidity (annual mean),
56 days at < 95% relative humidity and 40°C (104°F), condensation not permitted.

Solar Radiation
Direct solar radiation on the front of the device must be avoided.

2.5 Inputs and Outputs

Current
Nominal current Inom: 1 and 5 A AC (adjustable)
Nominal consumption per phase: < 0.1 VA at Inom
Load rating:

continuous: 4 Inom,

for 10 s: 30 |n0m,

for 1 s: 100 Inom,
Nominal surge current: 250 Inom

Voltage
Nominal voltage Vnhom: 50 to 130 V AC (adjustable)

Nominal consumption per phase: < 0.3 VA at Vhom = 130 V AC
Load rating: continuous 150 V AC.

Frequency
Nominal frequency fnom: 50 Hz and 60 Hz (adjustable)

Operating range: 0.95 to 1.05 f,om
Frequency protection: 40 to 70 Hz
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(continued)

Binary signal inputs
Threshold Pickup and Drop-off Points as per Ordering Option
18 V standard variant (Vanom: = 24 to 250 V DC):
Switching threshold in the range 14 V ... 19 V

Special variants with switching thresholds from 58 to 72 % of the nominal input voltage
(i.e. definitively 'low' for VA < 58 % of the nominal supply voltage,
definitively 'high' for Va > 72 % of the nominal supply voltage)

"Special variant 73 V": Nominal supply voltage 110 V DC
"Special variant 90 V": Nominal supply voltage 127 V DC
"Special variant 146 V": Nominal supply voltage 220 V DC
"Special variant 155 V": Nominal supply voltage 250 V DC

Power consumption per input
Standard variant:

VaA=19..110V DC: 0.5 W + 30 %,
Va> 110V DC: Va « 5 mA + 30 %.

Special variant:
Vin > Switching threshold: Va« 5 mA £ 30 %.

Notes

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 300V DC.

IRIG-B interface
Minimum / maximum input voltage level (peak-peak): 100 mVpp / 20 Vpp.
Input impedance: 33 kQ at 1 kHz.
Electrical isolation: 2 kV
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(continued)

Analog Inputs and Outputs

Direct current input
Input current: 0 to 26 MA
or 0.00 to 1.20 Ipc nom (Inc nom = 20 MA)

Maximum permissible continuous current: 50 mA.
Maximum permissible input voltage: 17 V.

Input resistance: 100 Q.

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

Zero suppression: 0.000 to 0.200 Ip¢ o, (adjustable).

Resistance thermometer

Only PT 100 permitted for analog (I/O) module, mapping curve per IEC 75.1

PT 100, Ni 100 or Ni 120 permitted for temperature p/c board (the RTD module)
Value range: -40.0°C to +215.0°C (-40°F to +419°F)

3-wire configuration: max. 20 Q per conductor

Open and short-circuited input permitted

Operate values of the measuring circuit monitoring signal: ® > +215°C (+419°F) and
® < -40°C (-40°F)

Direct current output

Output current: 0to 20 mA
Maximum permissible load: 500 Q
Maximum output voltage: 15V
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Output relays

BCD measured data output

Binary 1/0 module X (6xl, 6xO):
for switchgear control

Rated voltage: 250 V DC, 250 V AC

Continuous current: 8 A

Short-duration current: 30Afor05s

Making capacity: 1000 W (VA) at L/R =40 ms
Breaking capacity: 0.2 Aat220 vV DC and L/R = 40 ms,

4 Aat230V AC and cosp =0.4

Binary 1/0 module X (4H):
with heavy duty contacts, use only for direct voltage/current

250V DC
Continuous current: 10A
Short-duration current: 250 A for 30 ms,
30Afor3s
Making capacity: 30A
Breaking capacity: 7500 W (resistive load) or 30 A at 250 V DC,

Maximum values: 30 A and 300 V DC
2500 W inductive(L/R 40 ms) or 10 A at 250 V DC,
Maximum values: 10 A and 300 V DC

All other modules:

Rated voltage: 250 V DC, 250 V AC

Continuous current: 5A

Short-duration current: 30Afor0.5s

Making capacity: 1000 W (VA) at LIR =40 ms
Breaking capacity: 0.2 Aat220 V DC and L/R =40 ms,

4 Aat230V AC and cosp =0.4

Maximum numerical value that can be displayed: 399
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Local control panel

PC interface

Communication interfaces
COMM1, COMM2,
COMM3
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2.6 Interfaces

Input or output:
via 7 keys (40TE and 84TE cases: additional 6 function keys)
and a 4 x 20 character-LCD display

State and fault signals:

40TE and 84TE cases: 23 LED indicators (5 permanently assigned, 18 freely
configurable)

24TE cases: 10 LED indicators (5 permanently assigned, 5 freely configurable)

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

The communication module can be provided with up to three communication channels,
depending on the module variant. Channel 1 and 3 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 64,000 bits/s (adjustable).

Communication interface 2 can only be operated with the interface protocol based on
IEC 60870-5-103.
Transmission rate: 300 to 57,600 bits/s (adjustable).

Communication interface 3 permits end-end channel-aided digital communication
schemes to be configured for real time protective signaling between two protection
devices (asynchronous, full-duplex InterMiCOM protective interface)

Transmission rate: 600 to 19,200 bits/s (adjustable).

Wire Leads

Per RS 485 or RS 422, 2 kV isolation
Distance to be bridged

Point-to-point connection: max. 1200 m
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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IEC Communication
interface

IRIG-B interface

2-10

Glass Fiber Connection G 50/125

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

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)

Wire Leads

IEC 61850-compliant, Ethernet-based communications:

Transmission rate: 10 or 100 Mbit/s

RJ45, 1.5 kV isolation
Maximum distance: 100 m

for optical fibers (100 Mbit/s)

IEC 61850-compliant, Ethernet-based communications:

ST connector or SC connector

Optical wavelength: typically 1,300 nm

Glass fiber G50/125:
Optical output: min. -23.5 dBm
Optical sensitivity: min. -31 dBm
Optical input: max. -14 dBm
Glass fiber G62.5/125:
Optical output: min. -20 dBm
Optical sensitivity: min. -31 dBm
Optical input: max. -14 dBm

B122 format
Amplitude-modulated signal
Carrier frequency: 1 kHz

BCD- coded variable data (daily)
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Typical characteristic data

2.7 Information Output
Counters, measured data, and indications: see Chapter 8.

2.8 Settings

Main function
Minimum output pulse for trip command: 0.1 to 10 s (adjustable)
Minimum output pulse for close command: 0.1 to 10 s (adjustable)

Definite-time and inverse-time overcurrent protection
Shortest tripping time:
Time-delayed stages:
non-directional mode: approx. 0.7 period
directional mode: approx. 1.2 period
Residual current stage: < 10 ms (with tIN> = 0 ms)
Starting reset time: approx. 1.5 period
(from 2-fold operate value to 0):Starting and measurement resetting ratio (hysteresis):
0.95

Short-Circuit Direction Determination

Nominal acceptance angle for forward decision: + 90°

Resetting ratio forward/backward recognition: < 7°

Base point release for phase currents: 0.1 Inom

Base point release for phase-to-phase voltages: 0.002 Vnhom at Vhom = 100 V

Base point release for residual currents: 0.01 Inom

Base point release for neutral displacement voltage: 0.015 to 0.6 Vnom/\3 (adjustable)

Time-Voltage Protection

Operate time including output relay (measured variable from nominal value to 1.2-fold
operate value or measured variable from nominal value to 0.8-fold operate value):

<40 ms, approx. 30 ms

Reset time (measured variable from 1.2-fold operate value to nominal value or measured
variable from 0.8-fold operate value to nominal value):

<45 ms, approx. 30 ms

Resetting ratio for V<>: 1 to 10 % (adjustable)

Power Directional Protection

Operate time including output relay (measured variable from nominal value to 1.2-fold
operate value or measured variable from nominal value to 0.8-fold operate value):

<60 ms, approx. 50 ms

Reset time (measured variable from 1.2-fold operate value to nominal value or measured
variable from 0.8-fold operate value to nominal value):

<40 ms, approx. 30 ms

Resetting ratio for

P>, Q>: 0.05 to 0.95 (adjustable)

P<, Q<: 1.05 to 20 (adjustable)
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Definitions

Measuring-Circuit
Monitoring

Definite-time and inverse-
time overcurrent protection

Short-Circuit Direction
Determination

Motor protection and
thermal overload protection
(reaction time)

Unbalance Protection

Time-Voltage Protection

Over-/underfrequency
protection

Power Directional
Protection

2-12

2.9 Deviations

2.9.1 Deviations of the Operate Values

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 setting under reference conditions.

Operate values ldiff>, Vmin<

Deviation: + 3 %

Phase and Residual Current Stages

Deviation: + 5 %

Negative-Sequence System Stages

Deviation: + 5 %

Deviation: + 10°

Deviation = 7.5 % when I/l,s = 6

Deviation: +5 %

Operate Values

V<>, Vpos<>: + 1 % (in the range 0.6 to 1.4 Vnom)
VNG>, Vneg>: £ 1 % % (in the range > 0.3 Vnom)

Operate values f<>
+ 30 mHz (from = 50 Hz)
+ 40 mHz (from = 60 HZ)

Operate values df/dt

+ 0.1 Hz/s (faom = 50 OF 60 Hz)

Operate Values P<>, Q<>
Deviation: £ 5 %
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2 Technical Data

(continued)

Ground Fault Direction
Determination Using
Steady-State Values
(GFDSS)

Direct current input

Resistance thermometer

Analog measured data
output

Definitions

Definite-time stages

Inverse-time stages

Operate values VNG>, IN,act>, IN,reac>, IN>

Deviation: + 3 %
Sector angle:
Deviation: 1°

Deviation: + 1 %

Deviation: £+ 2°or+1 %

Deviation: + 1 %

Output residual ripple with max. load: + 1 %

2.9.2 Deviations of the Timer Stages

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 setting under reference conditions.

Deviation: + 1% + 20 to 40 ms
Residual current stage: < 3 ms (with tIN> = 0 ms)

Deviation when | > 2 Ief:
+5%+ 10to 25 ms

For IEC characteristic 'extremely inverse' and for thermal overload protection:

+7.5%+ 10to 20 ms
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2 Technical Data

(continued)

2.9.3 Deviations of Measured Data Acquisition

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 setting under reference conditions.
Operating Data
Measurement

Measuring Input Currents

Deviation: £ 1 %

Measuring Input Voltages
Deviation: + 0.5 %

Internally Formed Resultant Current and Negative-Sequence System Current
Deviation: + 2 %

Internally Formed Neutral-point Displacement Voltage and Voltages of Positive- and
Negative-Sequence Systems
Deviation: + 2 %

Active and Reactive Power / Active and Reactive Energy
Deviation: £ 2 % when cos ¢ =+ 0.7
Deviation: £ 5 % when cos ¢ =+ 0.3

Load angle
Deviation: + 1°

Frequency
Deviation: + 10 mHz

Direct Current of Measured Data Input and Output
Deviation: + 1 %

Temperature
Deviation: + 2°C

Fault data
Short-Circuit Current and Voltage
Deviation: + 3 %

Short-Circuit Impedance, Reactance, and Fault Location
Deviation: +5 %

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

With external synchronization (with a synchronization interval < 1 min):
Deviation: < 10 ms

With synchronization via IRIG-B interface: + 1 ms
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2 Technical Data

(continued)

Time resolution of fault
recording

Phase currents system

Residual current

Voltage

2.10 Resolution of the Fault Value Acquisition

20 sampled values per period

Dynamic range: 100 lpom Or 25 lom
Amplitude resolution:
at lhom =1 A: 6.1 MA s or 1.5 MAs
at lhom =5 A: 30.5 mMAms Or 7.6 MA s

Dynamic range: 16 lnom Or 2 lhom
Amplitude resolution:
at lhom =1 A: 0.98 mA s or 0.12 mA s
at lhom =5 A: 4.9 mAs or 0.61 mAs

Dynamic range: 150 V
Amplitude resolution: 9.2 mV s
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2 Technical Data

(continued)

2.11 Recording Functions

Organization of the Recording Memories:

Operating data memory

Scope for signals: All signals relating to normal operation; from a total of
1024 different logic state signals
Depth: The 100 most recent signals
Monitoring signal memory
Scope for signals: All signals relevant for self-monitoring from a total of
1024 different logic state signals
Depth: 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
1024 different logic state signals
Depth: 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
1024 different logic state signals
Depth: 200 entries per ground fault event

Fault memory
Number: The 8 most recent fault events

Scope for signals: Signals:
All fault-relevant signals from a total of 1024 different
logic state signals

Depth for fault values:
Sampled values for all measured currents and voltages

Depth for signals Signals:
200 entries per fault event

Depth for fault values:

max. number of cycles per fault can be set by user;

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

13.7 s (for fnom = 60 Hz)
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2 Technical Data

(continued)

2.12 Power supply

Power supply
Nominal auxiliary voltage VA nom:
24V DC or 48 to 250 V DC and 100 to 230 V AC (ordering option)

Operating range for direct voltage:
0.8t0 1.1 Vp o With a residual ripple of up to 12 % V om

Operating range for alternating voltage: 0.9 to 1.1 VA nom

Nominal consumption with VA = 220 V DC and with maximum module configuration
(relays de-energized/energized) 24 TE case: approx. 11 W /20 W

(relays de-energized/energized): 40 TE case: approx. 11 W /25 W

(relays de-energized/energized): 84 TE case: approx. 11 W /44 W

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

Stored energy time > 50 ms for interruption of Va > 220V DC
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2 Technical Data

(continued)

2-18

2.13 Current Transformer Specifications

The following equation is used to calculate the specifications of a current transformer for
the offset maximum primary current:

Vsat :(Rnom +Ri)'n'|nom 2 (Rop +Ri)'k' II1,max

with:

Vgat: saturation voltage (IEC knee point)

I'' max:  NON-offset maximum primary current, converted to the secondary side
lnom: rated secondary current

n: rated overcurrent factor

k: over-dimensioning factor

Room:  rated burden

Rop actual connected operating burden
R; internal burden

The specifications of a current transformer can then be calculated for the minimum
required saturation voltage Vg5 as follows:

Vg > (R, +R)-k- 1"

1, max

As an alternative, the specifications of a current transformer can also be calculated for
the minimum required rated overcurrent factor n by specifying a rated power P, as

follows:

> (Rop +Ri) K- I:L,max _ (Pop +P|) K- Ii,max
(Rnom +Ri) | (Pnom +P|) |

nom nom

With

_ 2
nom™ Rnom ’ Inom

P
2
I:)op = Rop : Inom

P=R-I2

i i nom
Theoretically, the specifications of the current transformer could be calculated for lack of

saturation by inserting instead of the required over-dimensioning factor k its maximum
value:

Koax =1+ 0T,

with:
W system angular frequency
Ti: system time constant

However, this is not necessary. Instead, it is sufficient to calculate the over-dimensioning
factor k such that the normal behavior of the analyzed protective function is guaranteed
under the given conditions.
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2 Technical Data

(continued)

If the P132 is to be used for definite-time overcurrent protection, then the over-
dimensioning factor k that is to be selected is primarily a function of the ratio of the
maximum short-circuit current to the set operate value and, secondly, of the system time
constant T;. The required over-dimensioning factor can be read from the empirically
determined curves in Figure 2-1. When inverse-time maximum current protection is
used, the over-dimensioning factor can be taken from Figure 2-2.

10

AN N\
N AN
N N\ N
N\ AN
T,=25ms \
~
T,=50 ms
1 \
~~
01T ™N__T,=500 ms
T,=100ms X \\
AN
\\ T,= 250 ms
0.01 |
1 10 100
I /1
1,max operate T >
2-1 Required over-dimensioning factor for definite-time overcurrent protection with fnom = 50 Hz
2-19
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(continued)

24

14

10

0 &0 100 150 200 250
T,fms

2-2  Required over-dimensioning factor for inverse-time maximum current protection with fnom = 50 Hz
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3

Operation
3 Operation
3.1 Modular Structure
The P132, a numeric device, is part of the MiCOM P 30 family of devices. The device
types included in this family are built from identical uniform hardware modules.
Figure 3-1 shows the basic hardware structure of the P132.

1 ‘ 2 ‘ 3 4 5 ‘ 6 ‘ 7
L P A

Local control module

)

Processor module

=

Communic. module

B 7

‘ Analog bus module

, 7 Zx

Digital bus module

. Lo
] 7

7
e

L
]

n/H

n/H T/

A

Voltages Currents

100

Signals
Commands

L

Commands
Signals

Measur. input PT100

0 to 20 mA input

L

0 to 20 mA output

Auxiliary voltage

05252018

3-1
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3 Operation

(continued)

The external analog and binary quantities — electrically isolated — are converted to the
internal processing levels by the peripheral modules T, Y, and X. Commands and
signals generated by the device internally are transmitted to external destinations via
floating contacts through the binary I/O modules X. The external auxiliary voltage is
applied to the power supply module V, which supplies the auxiliary voltages that are
required internally.

The analog data are always transferred from the transformer module T to the processor
module P by way of the analog bus module.The processor module contains all the
elements necessary for the conversion of measured analog variables, including
multiplexers and analog/digital converters. The analog data processed by analog
module Y are fed to the processor module P by way of the digital bus module. Binary
signals are fed to the processor module by the binary I/O modules X via the digital bus
module. The processor handles the processing of digitized measured variables and of
binary signals, generates the protective trip as well as signals, and transfers them to the
binary 1/0 modules X via the digital bus module. The processor module also handles
overall device communication. As an option, communication module A can be mounted
on the processor module to provide serial communication with substation control
systems.

The control and display elements of the integrated local control panel and the integrated
PC interface are housed on control module L.
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3 Operation

(continued)

‘Parameters’ branch

‘Operation’ branch

‘Events’ branch

3.2 Operator-Machine Communication

The following interfaces are available for the exchange of information between operator
and device:

O Integrated local control panel
O PC interface

O Communication interface

All setting parameters and signals as well as all measured variables 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:

This branch carries all setting parameters, including the device identification data, the
configuration parameters for adapting the device 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 control parameters are grouped here, for example
those for resetting counters, memories and displays.

The third branch is reserved for the recording of events. Therefore all information
contained in this group is stored. In particular the start/end signals during a fault, the
measured fault data as well as sampled fault records are stored here and can be read
out at a later time.

Settings and signals are displayed either in plain text or as addresses, in accordance
with the user’s choice.

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
certain 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 P132 provides the measured data relevant for the prevailing
conditions.
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3 Operation

(continued)

3-4

3.3 Configuring the Measured Value Panels and
Selection of the Control Point (Function Group LOC)

The P132 provides Measured Value Panels that display the measured values relevant at
a given time.

During normal power system operation, the Operation Panel is displayed. When 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 Operation

(continued)

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. If more measured values are

selected for display than the LC display can accommodate, then the display will switch to
the next set of values at intervals defined by the settingat LOC: Hold-Time for
Panels orwhen the appropriate key on the local control panel is pressed.

Measured value 1
Measured value 2
Measured value 3

Measured value n

| : |
.4

LOC: Fct.
Operation Panel
[ 053 007 ]

e N

m out of n

Selected meas values

OL RC: Record.

m‘gro ress
[ 035 003 ]

GF_RC: Record.

n_progre
05805

MAIN: General
reset USER
003 002 ]

Tedesard- -
L 082 %866 i Sy =1
RL

X

#1: execute

MAIN: General
reset EXT

[ 005 255 ]
FT_RC: Reset
record. USER
[ 003 006 ]
#1: execute

FT_RC: Reset
ecord, EX
E 005 243

*MAIN: Reset LED
306 020

A

LOC: AAutom.
return time
[ 003 014 ]

LOC: Hold-time
for Panels
[ 031 075 1]

C
— [

Operation Panel

LOC: Autaqm.
A return t(ime

OC: Hold-time
A %or panels

50Z01CXA_EN

3-2 Operation Panel
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3 Operation

(continued)

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. If more measured values are selected for display
than the LC display can accommodate, then the display will switch to the next set of
values at intervals defined by the settingat LOC: Hold-Time for Panels or
when the appropriate key on the local control panel is pressed.

Measured value 1l
Measured value 2
Measured value 3

Measured value n

LOC: Fct. Fault
Pane
[ 053 003 ]

m out of n

Selected measvalues

ﬁ%OC: Hold-time
or Panels
[ 031 075 ]

MAIN: General
eset USE
003 002

A1: execute

R

MAIN: General
reset EXT

[ 005 255 ]

T RC: Reset

F
ecord. USER
E 003 006

A1: execute
FT _RC: Reset

record, EXT
[ 005 243 ]

*MAIN: Reset LED
306 020

— —

Fault Panel

50Z01EJA_EN

3-3 Fault panel
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3 Operation

(continued)

Ground Fault Panel

The Ground Fault Panel is automatically displayed in place of another data panel when
there is a fault, provided that at least one measured value has been configured. The
Ground Fault Panel remains on display until the ground fault 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 Ground Fault
Panel by setting a 'm out of n' parameter. If more measured values are selected for
display than the LC display can accommodate, then the display will switch to the next set
of values at intervals defined by the settingat 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

4L0C: Hold-time
or_Panel

LOC- Fct. Grd.
Fault Panel
053 004 ]

m out of n

Selected
measured values

031 075

MAIN: General
reset USER
E 003 002 ]
AT1:

R
— —

execute

MAIN: General
eset EXT
005 255 ]

GF_RC: Reset
ecord. USER
E 100 000

A1: execute
GF_RC: Reset

ecord, EX
E 005 242

+MAIN: Reset
LED

306 020

>1] Ground Fault Panel

5070139 B_EN

3-4 Ground Fault Panel
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3 Operation

(continued)

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. If more measured values are selected for display
than the LC display can accommodate, then the display will switch to the next set of
values at intervals defined by the settingat 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

4L0C: Hold-time
or_Panel

698{ I(');;a:?' Pan(_all

— —

m out of n

Select. meas. values

031 075

MAIN: General
reset USER
ﬂ[_OOS 002 ]

R

execute

MAIN: General
eset EXT
005 255 ]

OL_RC: Reset

ecord. USER
E 100 003

A1: execute
OL_RC: Reset

ecord, EX
E 005 241

+MAIN: Reset
LED

306 020

— —

Overload Panel

5020140 A_EN

3-5 Overload Panel
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3 Operation

(continued)

Selection of the
control point

Switchgear units can be controlled from a remote location or locally. Switching between
local and remote control is achieved using an external key switch. The position of this
switch is interrogated via an appropriately configured binary input (configuration via

MAIN: Inp.asg. L/R key sw.)

This settingat LOC: Fct. assign. L/R key determines whether the switching
(using the key switch) is between remote / local control (LR) or between remote and
local control / local control (R&LL).

If only remote control is enabled then there will be a local access blocking. If only local

control is enabled then there will be a remote access blocking.

1 ‘ 2 3 4 5 6 7
«
F KEY: Fct. LOC: Fct. assign.
Tsmgnm. F:‘)[ L/R ke¥
080 112 [ 225 208 ]
11—
2+
Tocal/Remote K TRt
ocal/Remote ke
1968 004 Y 2: R&L <->1L
| . al
| |
| |
R -
I o JL 4 & Sil-e—g 21 1 oI
i i I —a R1|0 (& >1 2,3 Ia_‘g%:iVZem.acc.block.
(I a & M ] — [ 221 004 ]
i Local 1 LOC: Loc.acc.block.
- active
Remote 2 [ 221 005 ]
Local & Remote 3 Loc: Losale | o
305560
MAIN: Inp.asg.
L/R keg gw_ 9
[ 221 008 ]
Signal 1
Signal 2
m out of n
Signal 3
Signal n
Without function——mM8M8¥ M
Selected signal ..
1
1) Key of the local
control panel 1276261 A_EN
3-6 Selection of the control point
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3 Operation

Configurable Clear key
The P132 has a Clear key to which one or more reset functions can be assigned by
selecting the required functionsat LOC: Fct. reset key. Details on the functions'
resetting mechanisms are given in section "Resetting Actions" of Chapter 3
("Main Functions of the P132 (Function Group MAIN)").
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3 Operation

(continued)

3.4 Serial Interfaces

The P132 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 P132 and the control station’s
computer is through the communication module A. Setting and interrogation is possible
through all the P132'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
"Main Functions"). If the COMML settings have been assigned to communication
channel 2, then the settings of communication interface 2 (COMM2) will automatically be
active for communication channel 1. Communications channel 2 can only be used to
transmit data to and from the P132 if its PC interface has been de-activated. As soon as
the PC interface is used to transmit data, communications channel 2 becomes "dead".

If tests are run on the P132, 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
"Main Functions").

3.4.1 PC Interface (Function Group PC)
Communication between the device and a PC is through the PC interface. In order for
data transfer between the P132 and the PC to function, several settings must be made in

the P132.

There is an operating program available as an accessory for P132 control (see
Chapter 13).
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(continued)

P4

PC: Name of
manufacturer
[ 003 183 ]

PC: Bay address

[ 003 068 ]

PC: Device
address
[ 003 069 ]

PC: Baud rate

[ 003 081 ]
PC: Parity bit

[ 003 181 ]

PC: Spontan. sig.
enable

[ 003 187 ]

PC: Select.
spontan.sig.
[ 003 189 ]

PC: Transm.enab.
cycl.dat
[ 003 084 ]

PC: Cycl. data
tel

ILS .
[ 003 185 ]
PC: Delta V

[ 003 055 ]
PC: Delta I

P
PC: Sig./meas. [ 003 056 ]
val.block. PC: Delta P

[ 003 086 ]
[ 003 059 ]
0 PC: Delta f

1 Y [ 003 057 ]

0: No PC: Delta meas.v.
ILS tel

1: Yes [ 003 155 ]
PC: Delta t

MAIN: Prot. ext.
disabled [ 003 058 ]

[ 038 046 1 PC: Time-out

b4

Egécﬁgggand [ 003 188 ]
[ 003 182 ]

l——qc¢
— —

1: Yes PC interface
MAIN: Test mode ’7

[ 037 071 ]

1 180 19Z51ECA

3-7 PC interface settings

3-12 P132/EN M/Bc5 // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612



3 Operation

(continued)

3.4.2 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 P132:

O

O 0o o d

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, internal protocol of Schneider Electric
MODBUS

DNP 3.0

COURIER

In order for data transfer to function properly, several settings must be made in the P132.

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.

P132/EN M/Bc5-S // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612 3-13



3 Operation

(continued)

1 2 3 4 5 6 7
A
COMM1: Command
block. USER
[ 003 172 ]
0
1
0: No x comn; Comnand
. = ockin
1: Yes [ 003 lgé ]
COMM1: Command
block. EXT
[ 003 173 1] «
COMML: Basic
IECB70-5enable A
[ 003 215 ] gg%%%étcoggotocol
— r]; [ 003 167 ]
— —
1 c
0: No c
1: Yes c
o2 c
coMM1: Addit.
=101 enable c
[ 003 216 ]
c
0 Selected protocol COMML: Selected o
protocol
1 304 415
0: No
1: Yes
«
CcoMM1: Addit.
ILS enable
[ 003 217 ]
0
1
0: No
1: Yes
«
COMM1: MODBUS
enable
[ 003 220 ]
0
1
0: No
1: Yes
«
COMM1: DNP3
enable
[ 003 231 ]
0
1
0: No
1: Yes
o«
COMM1: COURIER
enable
[ 103 040 ]
0
1
0: No
1: Yes
2 20 B4Z51FEA
3-8 Communication interface 1, selecting the interface protocol
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3 Operation

(continued)

1 2 3 4 5 ‘ 6 7
COMM1 : t—103 prot. gggm::ansseile[:t‘
varian B -
[ 003 178 ] [ 003 %79 1
COMML: Line idle COMML: Transm.enab.
state cycl.dat
[ 003 165 ] [ 003 074 ]
COMML: Baud rate COMML: Cycl. data
ILS tel.
[ 003 071 ] [ 003 175 ]
COMML: Parity bit COMML: Delta V
[ 003 171 ] [ 003 050 ]
COMML: Dead time COMML: Delta 1
monltorln%
[ 003 176 1] [ 003 051 ]
COMML: Mon. time COMML: Delta P
pollln%
[ 003 202 ] [ 003 054 ]
COMML: Octet COMML: Delta f
comm. address
[ 003 072 ] [ 003 052 ]
COMML: Test -
moni tor on feasy Ir8ter
[ 003 166 ] [ 003 150 ]
~ COMML: Name of -
manufacturer ComML: Delta t
[ 003 161 ] [ 003 053]
COMML: Octet COMML: Delta t
address ASDU (ener%gé)
[ 003 073 ] [ 003 151 ]
COMML: Spontan. COMM1: Contin.
sig. enable general scan
+COMML: Selected [ 003 1771 [ 003 0771
protocol
304 415
ACOMML: 1EC c
870-5-103
[ 003 219 ]
[+
COMML: General
enable USER
[ 003 170 ] ¢
A1: yes ]
COMML: Command — 9¢
blocklng EE—
[ 003 174 ] /) —
MAIN: Test mode Communications interface — ggg’%n %ormrnéurni— .
[ 037 071 ] 304422
b4
COMML: Sig./
meas.block.USER
[ 003 076
0
1
0: No 57 COMML: Sig./
1- Yes 21 meas.val.block.
- [ 037 075 ]
COMML: Sig./meas.
block EXT
[ 037 074 ]
MAIN: Prot. ext.
disabled
[ 038 046 ]
12762FFA_EN
3-9 Communication interface 1, settings for the IEC 60870-5-103 interface protocol

P132/EN M/Bc5 // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612 3-15



3 Operation

(continued)

COMM1: Line idle
state

COMML: Delta t

[ 003 165 ] [ 003 053 ]

COMM1: Baud rate COMML: Delta t
(enerqgy)

[ 003 071 ] [ 003 151 ]

COMML: Parity bit

COMML: Contin.
general scan

[ 003 171 ] [ 003 077 ]
COMM1: Dead time COMML: Comm,
monitoring address length

[ 003 176 ] [ 003 201 ]
COMM1: Mon. time COMML: Octet 2
polling comm, addr.

[ 003 202 ] [ 003 200 ]
COMM1: Octet COMM1: Cause
comm. address transm. length

[ 003 072 ] [ 003 192 ]
COMML: Test COMML: Address
monitor on length ASDU

[ 003 166 ] [ 003 193 ]
COMM1: Name of COMML: Octet 2
manufacturer addr. ASDU

[ 003 161 ] [ 003 194 ]
COMM1: Octet COMML: Addr.
address ASDU length inf.obj.

[ 003 073 ] [ 003 196 ]
COMM1: Spontan. COMML: Oct.3
sig. enable addr. inf.obj.

[ 003 177 ] [ 003 197 ]
COMM1: Select. COMML: Inf.No.
spontan.sig. <=>funct.type

[ 003 179 ] [ 003 195 ]

COMM1: Transm.
enab.cycl.dat

COMML: Time tag
length

[ 003 074 ] [ 003 198 ]
COMML: Cycl. data coMMl; ASDUL /
ILS tel. ASDU20 conv.
[ 003 175 ] [ 003 190 ]
COMM1: Delta V COMM1: ASDU2
conversion
[ 003 050 ] [ 003 191 ]
COMM1: Delta I CoMML: Initializ.
signal
[ 003 051 ] [ 003 199 ]
COMM1: Delta P COMML: Balanced
operation
+COMML: Selected [ 003 054 ] [ 003 226 ]
protocol COMML: Delta f COMML: Direction
ACOMM1: IEC [ 003 052 ] [ 003 227 ]
87055101 COMM1: Delta COMML: Time-out
[ 003 218 ] meas.v.ILS tel interval
[ 003 150 ] [ 003 228 ]
COMM1: General
enable USER
ﬂl[ 003 170 1
1: Yes
COMM1: Command
blockimg
[ 003 174 ]
MAIN: Test mode <
[ 037 071 ] COMM1 : Sig;.‘/meas.
block.USE
003 076
[ 1 -
Commun. interface gggﬁogc’gﬁg *
304 422
0: No 57 COMML; Sig./meas.
- val.block.
1: Yes [ 037 075 1
COMML: Sig./meas.
block EXT
[ 037 074 ]
MAIN: Prot. ext.
disabled
[ 038 046 1
4 20 19751FGA
3-10 Communication interface 1, settings for the IEC 870-5-101 interface protocol
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3 Operation

(continued)

+COMM1: Selected
protocol
304 415

ACOMM1: IEC 870-5,
ILS

[ 003 221 ]
COMM1: General

enable USER
003 170 1
1: Yes

«
CoMML: Line idle COMM1: Transm.
state enab.cycl.dat

[ 003 165 ] [ 003 074 ]
COMML: Baud rate COMML: Cycl. data

ILS tel.

[ 003 071 ] [ 003 175 ]
COMML: Parity bit COMML: Delta V

[ 003 171 ] [ 003 050 ]
COMM1: Dead time COMML: Delta I
monitoring

[ 003 176 ] [ 003 051 ]
COMM1: Mon. time COMM1: Delta P
polling

[ 003 202 ] [ 003 054 ]
COMM1: Octet COMM1: Delta £
comm. address

[ 003 072 ] [ 003 052 ]
COMM1: Test COMM1: Delta
monitor on meas.v.ILS tel

[ 003 166 ] [ 003 150 ]
COMML: Name of COMML: Delta t
manufacturer

[ 003 161 ] [ 003 053 ]
COMML: Octet COMML: Delta t
address ASDU (energy)

[ 003 073 ] [ 003 151 ]
COMML: Spontan. COMM1: Contin.
sig. enable general scan

[ 003 177 ] [ 003 077 ]
COMML: Select.
spontan.sig.

[ 003 179 ]

c
gclMd]l( Command —
ocxin CcoMML: C -

[ 003 1%4 ] Commun. interface nicationoréug}lor *
MAIN: Test mode e
[ 037 071 ]

.4

COoMML : Sig./measn
block.USE:
[ 003 076 ]
0
1
0: Mo 5l COMML: Sig./meas.
> val.block.

1: Yes [ 037 075 1]
COMML: Sig./meas.
block EXT
[ 037 074 ]
MAIN: Prot. ext.
disabled
[ 038 046 1
5 P 19Z51FHA

3-11 Communication interface 1, settings for the ILS_C interface protocol
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3 Operation

(continued)

+COMM1: Selected

protocol
304 415

ACOMML: MODBUS
[ 003 223 ]
COMML: General

enable USER
003 170 ]
A1: Yes

COMML; Command
blockin
[7003 174 1

MAIN: Test mode
[ 037 071 ]

120

COMM1: MODBUS COMML: Test
prot. variant monitor on

[ 003 214 ] [ 003 166 ]
COMML: Line idle COMML: Reg.asg.
state selec. cmds

[ 003 165 ] [ 003 210 ]
COMML1: Baud rate COMML: Reg.asg.

selec. sig.

[ 003 071 ] [ 003 211 ]
COMML: Parity bit CoMML : Rei‘,asgﬂ

sel. m.val.

[ 003 171 ] [ 003 212 ]
COMML: Dead time COMML: Reg.asg.
monitoring sel. param.

[ 003 176 ] [ 003 213 ]
COMML: Mon. time COMML: Delta t
polling (MODBUS)

[ 003 202 ] [ 003 152 ]
COMM1: Octet COMM1: Autom.
comm. address event confirm.

[ 003 072 ] [ 003 249 ]

1
Commun. interface

coMM1: Commu-—

nication error
304 422

*

19250FB

3-12 Communication interface 1, settings for the MODBUS protocol
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3 Operation

(continued)

1 2 3 3 7
«
COMML: Line idle COMML: Link
state Confirm.Timeout
[ 003 165 ] [ 003 244 ]
COMML1: Baud rate COMM1: Link Max.
Retries
[ 003 071 ] [ 003 245 ]
COMML: Parity bit CcoMMl: Appl.
Confirm.Timeout
[ 003 171 ] [ 003 246 ]
COMML: Dead time CoMM1: Appl. Need
monitoring Time Del.
[ 003 176 ] [ 003 247 ]
COMML: Men. time COMM1; Ind./cl.
polling bin, inputs
[ 003 202 ] [ 003 232 ]
COMML: Octet COMM1: Ind./cl.
comm. address bin.outputs
[ 003 072 ] [ 003 233 ]
COMML: Oct.2 COMM1: Ind./cl.
comm. addr .DNP3 bin. count.
[ 003 240 ] [ 003 234 ]
COMML: Test coMMl: Ind./cl.
monitor on analog inp.
[ 003 166 ] [ 003 235 ]
COMML: Phys. COMM1: Ind./cl.
Charact. Delay analog outp
[ 003 241 ] [ 003 236 ]
COMML: Phys. COMM1: Delta
+COMM1: Selected Char. Timeout meas.v. (DNP3)
protocol [ 003 242 ] [ 003 250 ]
304 415
. COMML: Link COMM1: Delta t
ACOMML: DNP3 Confirm. Mode (DNP3})
[ 003 230 ] [ 003 243 ] [ 003 248 ]
COMML: General c
enable USER
003 170 ]
: Yes c
COMML: Command ¢
P65
1
MAIN: Test mode i COMML: Commu-— .
Commun. interface nication error
[ 037 071 ] 304 422
1 150 19Z50A7A
3-13 Communication interface 1, settings for the DNP 3.0 protocol
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3 Operation

(continued)

1 2 7
«
COMML: Line idle COMML: Test
state monitor on
[ 003 165 ] [ 003 166 ]
COMML: Baud rate COMML: Command
selection
[ 603 071 ] [ 103 042 ]
«COMMI: Selected COMML: Parity bit gghlﬂélééig%gnal
protocol [ 003 171 ] [ 103 043 ]
ACOMML: COURIER COMML: Dead time COhldMl: Meas. val.
monitoring selection
[ 103 041 ] [ 003 176 ] [ 103 044 ]
COMML: Mon. time COMML: Parameter
P polling selection
COMM1: General [ 003 202 ] [ 103 045 ]
enable USER COMML: Octet COMML: Delta t
[ 003 170 ] comm. address (COURIER)
] [ 003 072 ] [ 103 046 ]
c
0: No L
1: Yes ¢
COMML: Command c
P18655%
1
MAIN: Test mode ; COMM1: Commu-—
Commun. interface nication error
[ 037 071 ] 304 422
9 120 19Z51BAA
3-14 Communication interface 1, settings for the COURIER protocol
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3 Operation

(continued)

Checking spontaneous
signals

For interface protocols based on IEC 60870-5-103, IEC 870-5-101, or ILS_C itis

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 setting parameters.

Signal 1
Signal 2
Signal 3
Signal n

10 120

b4

COMM1: Sel.
spontan.sig.test
[ 003 180 ]

—

Selected signal

b4

COMML: Test
spont.sig.start
[ 003 184 ]

JIL

0: don't execute

1: execute

A

COMML: Test
spont.sig. end

[ 003 186 ]
1

—

0

g

1

0: don't execute

1: execute

4BI50FKA

3-15 Checking spontaneous signals
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3 Operation

(continued)

3.4.3 Communication Interface 2 (Function Group COMM2)
Communication interface 2 supports the IEC 60870-5-103 interface protocol.

In order for data transfer to function properly, several settings must be made in the P132.
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3 Operation

(continued)

MAIN: Prot. ext.
disabled
[ 038 046 1]

MAIN: Test mode
[ 037 071 1]

.4

COMM2: General
enable USER

[ 103 170 ]

b4

COMM2: Line idle
state
[ 103 165 ]

COMM1: Baud rate
[ 103 071 ]

COMM2: Parity bit
[ 103 171 ]

COMM2: Dead time
monitoring
[ 103 176 ]

COMM2: Mon. time
polling
[ 103 202 ]

COMM2: Octet
comm. address

[ 103 072 ]

COMM2: Name of
manufacturer
[ 103 161 ]

COMM2: Octet
address ASDU

[ 103 073 ]

COMM2: Spontan.
sig. enable
[ 103 177 ]

COMM2: Select.
spontan.sig.
[103 179 ]

COMM2: Transm.
enab.cycl.dat

[ 103 074 ]

0: No

1: Yes

b4

COMM2 : Siga/measa
block.USE:
[ 103 076 ]

0: No

1: Yes

«

COMM2: Command
block. USER

[103 172 ]

0: No

1: Yes

3 205

COMM2: Cycl. data
ILS tel.
[ 103 175 ]

COMMZ: Delta V
[ 103 050 ]

COMM2: Delta I
[ 103 051 ]

COMM2: Delta P
[ 103 054 ]

COMM2: Delta f
[ 103 052 ]

COMM2: Delta
meas.v.ILS tel
[ 103 150 ]

COMM2: Delta t
[ 103 053 ]

c

1

—

Commurt, interface

40250708

3-16 Settings for communication interface 2
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3 Operation

(continued)

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.
1 2 3 4 5 6 7
.4
COMM2: Sel.
spontan., sig.test
[ 103 180 ]
Signal 1
Signal 2
Signal 3
Signal n
Selected signal
«
COMM2: Test
spont.sig.start
[ 103 184 ]
comMz: Spontan.
«»—@ s?gna? start
T
0: don't execute
1: execute
P2
COMMZ: Test
spont.sig. end
[ 103 186 ]
L coMM2: Spontan.
signal end
T
0: don't execute
1: execute
i 120 48T50LA
3-17 Checking spontaneous signals
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3 Operation

(continued)

Application

Physical medium

Activating and Enabling

Telegram configuration

3.4.4 Communication Interface 3 (Function Group COMM3)

Communication interface 3 is designed to establish a digital communication link between
two MiCOM devices over which up to 8 binary protection signals may be transmitted.
Whereas communication interfaces 1 and 2 are designed as information interfaces to
connect to data acquisition subsystems and for remote access, communication

interface 3 is designed as a protection signaling interface that will transmit real time
signals (InterMiCOM protection signaling interface). Its main application is to transmit
signals from protective signaling (function group PSIG). In addition, any other internal or
external binary signals may also be transmitted.

COMMS is provided as an asynchronous, full-duplex communication interface.
To transmit data the following physical media are available:

Direct link without use of external supplementary equipment:
O Glass fiber (e.g. via 2 x G62.5/125 up to max. 1.4 km)
O Twisted pair (RS 422 up to max. 1.2 km)

Use of external transmission equipment:
O FO module (e.g. OZD 485 BFOC-1300 / Hirschmann up to max. 8/14/20 km)
O Universal modem (e.g. PZ 511 via twisted pair 2x2x0.5 mm up to max. 10 km)

O Voice frequency modem (e.g. TD-32 DC / Westermo up to max. 20 km)

Digital network:

O Asynchronous data interface of primary multiplexing equipment

In order to use InterMiCOM, the communication interface COMM3 has to be configured
using the parameter COMM3: Function group COMM3. This setting
parameter is only visible if the relevant optional communication module is fitted.

After activation of COMM3, all addresses associated to this function group (setting
parameters, binary state signals etc.) become visible.

The function can then be enabled or disabled by setting

COMM3: General enable USER.

The communication baud rate is settable (COMM3: Baud rate) to adapt to the
transmission channel requirements. Sending and receiving addresses

(COMM3: Source address and COMM3: Receiving address can be set
to different values, thus avoiding that the device communicates with itself.

The InterMiCOM protection signaling interface provides independent transmission of
eight binary signals in each direction. For the send signals

(COMM3: Fct. assignm. send x, with x =1 to 8) any signal from the selection
table of the binary outputs (OUTP) can be chosen. For the receive signals
(COMM3: Fct. assignm. rec. x, with x = 1 to 8) any signal from the selection
table of the binary inputs (INP) can be chosen.
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3 Operation

(continued)

3-26

For each receive signal, an individual operating mode can be set

(COMM3: Oper. mode receive x, withx = 1 to 8), thus defining the required
checks for accepting the received binary signal. In addition a specifically selected
telegram structure subdivides the 8 binary signals into two groups. The signal encoding
along with the set operating mode for the telegram check defines the actual balance of
"Speed", "Security" and "Dependability” for each signal:

O Binary signals 1 to 4:
Operating mode settable to 'Blocking' or 'Direct intertrip'

O Binary signals 5 to 8:
Operating mode settable to 'Permissive' or 'Direct intertrip'

EN 60834-1 classifies 3 categories of command based teleprotection schemes
according to their specific requirements (see figure 3-19). By selection of a binary signal
and by setting its operating mode appropriately, these requirements can be fulfilled as
follows:

O Direct transfer trip or intertripping:
Preference: Security
Implication:  No spurious pickup in the presence of channel noise.
Recommended setting: Select binary signal from groups 1 to 4 or 5to 8 and
set operating mode 'Direct intertrip’

O Permissive teleprotection scheme:
Preference: Dependability.
Implication: Maximizes probability of signal transmission in the
presence of channel noise.
Recommended setting: Select binary signal from group 5 to 8 and
set operating mode 'Permissive'

O Permissive teleprotection scheme:
Preference: Dependability.
Implication: Maximizes probability of signal transmission in the
presence of channel noise.
Recommended setting: Select binary signal from group 1 to 8 and
set operating mode 'Permissive'
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3 Operation

(continued)

high

Permissive

- Blocking

high

Direct

Intertrip Dependability

4771030A_EN

3-18 Comparison of speed, security and dependability offered by the three operating modes.

Communication monitoring

P132/EN M/Bc5 // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612

COMM3: Time-out comm.fault is used for monitoring the transmission channel
(this timer is re-triggered with each complete and correct received telegram). The wide
setting range allows adaptation to the actual channel transmission times and above all
this is needed for time-critical schemes such as the blocking scheme. After the timer
has elapsed, signals COMM3: Communications fault and

SFMON: Communic.fault COMMS3 are issued and the received signals are
automatically set to their user-defined default values

(COMMS3: Default value rec. x, with x = 1to 8). As the main application for this
protective signaling the fault signal may be mapped to the corresponding input signal in
function group PSIG with the COMM3: Sig.asg. comm.fault setting.

COMM3: Time-out link fail. is used to determine a persistent failure of the data

transmission channel. After the timer has elapsed, signals COMM3: Comm. link
failure and SFMON: Comm.link fail. COMM3 are issued.

3-27




3 Operation

(continued)
Message
received
Y
Character frameand
Source address check

) Blocking signals

accepted
Telegram receive check

) Permissive signals

accepted
Telegram CRC check

« Direct Trip signals

accepted
(Re-)Trigger
Val
COMM3: Time-
ut comm.fault
120 033
oOMr'xlSﬁications
g —(Egy
120 043
4771031 B_EN
3-19 Message processing and communication monitoring
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3 Operation

(continued)

Supervision of
communication
link quality

Commissioning tools

After a syntax check of each received message, InterMiCOM updates the ratio of
incorrectly received messages, based on a total of the last 1000 received messages.
The result is provided as an updating measurand COMM3: No. tel. errors p.u.
and the overall maximum ratio can be read from

COMM3: No.t.err.,max,stored.

If the set threshold COMM3: Limit telegr. errors is exceeded the
corresponding signals COMM3: Lim.exceed.,tel.err.

and SFMON: Lim.exceed.,tel.err. will be issued. All corrupted telegrams are
counted (COMM3: No. telegram errors). This counter as well as the stored
maximum ratio of corrupted messages can be reset via

COMM3: Rset.No.tlg.err.USER (as well as via the binary signal COMM3: Reset
No.tlg.err.EXT).

The actual values of send and receive signals can be read from the device as physical
state signals (COMM3: State send x and COMM3: State receive x, with
x = 1to 8). In addition, InterMiCOM provides 2 test facilities for commissioning of the
protection interface.

For a loop-back test, the send output is directly linked back to the receive input.

After setting the bit pattern wanted (as an equivalent decimal number at

COMM3: Loop back send) the test can be triggered via

COMM3: Loop back test. This bit pattern is sent for the duration of the hold time
setat COMM3: Hold time for test. For this test only, the source address is set
to '0"; this value is not used for regular end-to-end communication. The test result can
be checked as long as the hold-time is running by reading the measured operating data
COMM3: Loop back result and COMM3: Loop back receive. Assoon
as the hold-time has expired, the loopback test is terminated and InterMiCOM reverts to
the normal sending mode (e.g. sending the actual values of the configured send signals,
using the set source address).

Thus, in case of problems with the InterMiCOM protection signaling interface, the
loopback test can be used to verify or to exclude a defective device. The transmission
channel including the receiving device can be checked manually by setting individual
binary signals

(COMM3: Send signal for test) to user-defined test values

(COMM3: Log. state for test). After triggering the test by

COMM3: Send signal, test, the preset binary signal is sent with the preset value
for the set hold time COMM3: Hold time for test. The 7 remaining binary
signals are not affected by this test procedure and remain to be sent with their actual
values. During the hold time, a received signal can be checked at the receiving device,
e.g. by reading the physical state signal. After the hold time has expired, the test mode
is reset automatically and the actual values of all 8 signals are transmitted again.
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3 Operation

(continued)

IEC 61850

3-30

3.4.5 Communication Interface IEC61850
(Function groups IEC, GOOSE and GSSE)

The IEC 61850 communication protocol is implemented by these function groups and
the Ethernet module.

Note:

Function group IEC is only available as an alternative to function group COMM1
(hardware ordering option!).

3.4.5.1 Communication Interface IEC 61850 (Function Group IEC)

As a further option the P132 includes an interface protocol according to the Ethernet-
based communication standard 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.

Now this new communication standard IEC 61850 has 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.

The following documentation with the description of the IEC 61850 data model, used
with the P132, is available:

O IDC file based on XML in the SCL (Substation Configuration Description Language)
with a description of data, properties and services, available from the device, that are
to be imported into the system configurator.

O 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 device with
the device data model as per IEC 61850.
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3 Operation

(continued)

Ethernet Module
The optional Ethernet module provides an RJ45 connection and a fiber optic interface
where an Ethernet network can be connected. The selection which of the two interfaces
is to be used to connect to the Ethernet network is made by setting the parameter
IEC: Ethernet media. For the optical interface on the Ethernet communications
module the user may either select the ordering option ST connector or SC connector
with 100 Mbit/s and 1300 nm. The RJ45 connector supports 10 Mbit/s and 100 Mbit/s.

The optional Ethernet module additionally provides an RS485 interface for remote
access with the operating program MiCOM S1 (function group COMM2).

Notes:  The P132 may only be equipped with the optional Ethernet module as an
alternative to the standard optional communication module. Therefore the
Ethernet based communication protocol IEC 61850 is only available as an
alternative to function group COMML.

Activating and Enabling
The IEC function group can be activated by setting the parameter IEC: Function
group IEC. This parameter is only visible if the optional Ethernet communication
module is fitted to the device. After activation of IEC, all data points associated with this
function group (setting parameters, binary state signals etc.) become visible.
The function can then be enabled or disabled by setting
IEC: General enable USER.

The parameter settings for function groups IEC, GOOSE and GSSE in the device are not
automatically activated. An activation occurs either when the command IEC: Enable
configuration is executed or automatically when the device is switched online with
MAIN: Device on-line.

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 so as to receive information, for instance 'reports'.
In a network a server can supply any number of clients with spontaneous or cyclic
information.

In its function as server the P132 can supply up to 16 clients with information.
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Clock Synchronization
With IEC 61850 clock synchronization occurs via the SNTP protocol, defined as
standard for Ethernet. Here the P132 functions as a SNTP client.

For clock synchronization one can select between the operating modes Broadcast 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 P132 requests the 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 used only when messages are no
longer received from the first server.

When looking at the source priority for clock synchronization, which is set at the MAIN
function then, by selecting "COMMZ1", synchronization per IEC 61850 is automatically
active but only if this communication protocol is applied.

Control and Monitoring of

Switchgear Units
Control of switchgear units (external devices) by the P132 can be carried out from all
clients that have previously logged-on to the device. Only one control command is
executed at a time, i.e. further control requests issued by other clients during the
execution of such a command are rejected. To control external devices the following
operating modes can be set at
IEC: DEV control model:

O Control service mode
O Direct control with enhanced security
O SBO (Select before operate) with enhanced security

When set to the operating mode Select before operate the switchgear unit is selected by
the client before the control command is issued. Because of this selection the
switchgear unit is reserved for the client. Control requests issued by other clients are
rejected. If, after a selection no control command is issued by the client, the P132 resets
this selection after 2 minutes have elapsed.

The switchgear units’ contact positions signaled to the clients are made with the Report
Control Blocks of the switchgear units.

Fault Transmission
Transmission of fault files is supported per "File Transfer".
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Transmission of "Goose

Messages"
The so-called "Goose Message" is a particular form of data transmission. Whereas
normal server-client-services are transmitted at the MMS and TCP/IP level, the "Goose
Message" is transmitted directly at the Ethernet level with a high transmission priority.
Furthermore these "Goose Messages" can be received by all participants in the
respective sub-network, independent of their server or client function. In IEC 61850
"Goose Messages" are applied for the accelerated transmission of information between
two or more devices. Application fields are, for example, a reverse interlocking, a
transfer trip or a decentralized substation interlock. In future the "Goose Message" will
therefore replace a wired or serial protective interface.

According to IEC 61850 there are two types of "Goose Messages", GSSE and
IEC-GOOSE. The GSSE is used to transmit binary information with a simple
configuration by 'bit pairs', and it is compatible with UCA2. However IEC-GOOSE
enables transmission of all data formats available in the data model, such as binary
information, integer values or even analog measured values. But this will require more
extensive configuration with the help of the data model from the field unit situated on the
opposite side. With IEC-GOOSE the P132 at this time supports sending and receiving of
binary information or two-pole external device states.

Communication with the

Operating Program

MiCOM S1 via the Ethernet

Interface
Direct access by the operating program MiCOM S1 via the Ethernet interface on the
device may occur through the "tunneling principle". Transmission is carried out by an
Ethernet Standard Protocol, but this is only supported by the associated operating
program MiCOM S1 (specific manufacturer solution). Such transmission is
accomplished over the same hardware for the network, which is used for server-client
communication and "Goose Messages".
Available are all the familiar functions offered by the operating program MiCOM S1 such
as reading/writing of setting parameters or retrieving stored data.

The various settings, measured values and signals for function group IEC are described
in chapters 7 and 8.
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Activating and Enabling

Sending GOOSE

3-34

3.4.5.2 Generic Object Oriented Substation Event (Function Group GOOSE)

For high-speed exchange of information between individual IEDs (intelligent electronic
devices) in a local network, the P132 provides function group GOOSE (IEC-GOOSE) as
defined in the IEC 61850 standard. GOOSE features high-speed and secure
transmission 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 device is logged-on.

Function group GOOSE can be activated by setting the parameter

GOOSE: Function group GOOSE. This parameter is only visible if the optional
Ethernet communication module is fitted to the device. After activation of GOOSE, all
data points associated to this function group (setting parameters, binary state signals
etc.) become visible.

The function can then be enabled or disabled by setting

GOOSE: General enable USER.

The parameter settings for function groups IEC, GOOSE and GSSE in the device are not
automatically activated. An activation occurs either when the command IEC: Enable
configuration is executed or automatically when the device is switched online with
MAIN: Device on-line. In addition function group IEC must be configured and
enabled.

With GOOSE up to 32 logic binary state signals and up to 3 two-pole states from the
maximum of 3 possible external devices associated to the P132 can be sent. Selection
of binary state signals is made by setting GOOSE: Output n fct.assig. (h=1to
32). The up to 3 two-pole states of the external devices are a fixed part of GOOSE for
which there is no necessity to set parameters. The assignment of data object indexes to
logic state signals is made in the range from 1 to 32 according to the assignment to
GOOSE outputs. The two-pole state signals from external devices 1 to 3 receive a
permanent assignment of data object indexes in ascending order from 33 to 35.

GOOSE is automatically sent with each new state change of a configured binary state
signal or an external device. There are numerous send repetitions in fixed ascending
time periods (10 ms, 20 ms, 50 ms, 100 ms, 500 ms, 1000 ms, 2000 ms). If after

2 seconds there is no further state change apparent, GOOSE is then sent cyclically at
2-second intervals.

In order to have unambiguous identification of GOOSE sent, characteristics such as the
Goose ID number, MAC address, application ID and VLAN identifier must be entered
through parameter settings. Further characteristics are the 'Dataset Configuration
Revision' with the fixed value "100" as well as the 'Dataset Reference’, which is made up
of the IED name (setting in function group IEC) and the fixed string
"System/LLNO$GooseST".
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Identification:

GOOSE DataSet: LLN0$GooseST
Multicast MAC address: 01-0C-CD-01-00-00
VLAN Identifier: O

VLAN Priority: 4

Application ID: 12288

Goose ID: "This IED"

DataSet Ref. : "This IED System/LLNO"

DataSet Cfg. Revision: 100

Data range: ServernameSYSTEM/GosGGI01/Outl/stVal GOOSE: Output 1 fct.assig.
ServernameSYSTEM/GosGGI01/Out2/stVal GOOSE: Output 2 fct.assig.
ServernameSYSTEM/GosGGI01/0ut32/stVal GOOSE: Output 32 fct.assig.
ServernameCONTROL/CSWI1/Pos/stVal DEVO1: Control state
ServernameCONTROL/CSWI2/Pos/stVal DEVO02: Control state
ServernameCONTROL/CSWI10/Pos/stVal DEV03: Control state

3-20 Basic structure of sent GOOSE

Receiving GOOSE

With GOOSE up to 16 logic binary state signals and the two-pole contact position signals
from up to 16 external devices can be received. Configuration of the logic state signals
received (GOOSE: Input n fct.assig. (n=1to 16)) is made on the basis of the
selection table of the binary inputs (opto coupler inputs). Contact position signals
received from external devices are listed in the selection table for interlocking equations
of the function group ILOCK, which are available to design a decentralized substation
interlock.

For each state or contact position signal to be received from an external device the
"Goose Message" must be selected that includes the information wanted by setting the
Goose ID, the Application ID and the 'Dataset Reference’. With the further setting of the
data object index and the data attribute index through parameters, the required
information from the chosen GOOSE will be selected. The device will not evaluate the
identification features VLAN identifier and ‘Dataset Configuration Revision’ that are also
included in the GOOSE received.
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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
communications fault), the received signals will automatically be set to their respective
default values GOOSE: Input n defaultor GOOSE: Ext.Dev n default
(n=1to 16).

The various settings, measured values and signals for function group GOOSE are
described in chapters 7 and 8.
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Activating and Enabling

Sending GSSE

Receiving GSSE

3.4.5.3 Generic Substation State Event (Function Group GSSE)

For high-speed exchange of information between individual IEDs (intelligent electronic
devices) in a local network, the P132 provides, as an additional functionality, the function
group GSSE (UCA2.0-GOOSE) as defined in the IEC 61850 standard. GSSE features
high-speed and secure transmission of logic binary state signals such as reverse
interlocking, trip commands, blocking, enabling and other signals.

Function Group GSSE can be activated by setting the parameter GSSE: Function
group GSSE. This parameter is only visible if the optional Ethernet communication
module is fitted to the device. After activation of GSSE, all data points associated to this
function group (setting parameters, binary state signals etc.) become visible.

The function can then be enabled or disabled by setting

GSSE: General enable USER.

The parameter settings for function groups IEC, GOOSE and GSSE in the device are not
automatically activated. An activation occurs either when the command IEC: Enable
configuration is executed or automatically when the device is switched online with
MAIN: Device on-line. In addition the function group IEC must be configured and
enabled.

With GSSE up to 32 logic binary state signals can be sent. Selection of binary state
signals is made by setting GSSE: Output n fct.assig. (n=1to32). Each
selected state signal is to be assigned to a bit pair in GSSE

(GSSE: Output n bit pair (n=1to 32)), which will transmit this state signal.

GSSE is automatically sent with each state change of a selected state signal. There will
be multiple send repetitions at ascending time periods. The first send repetition occurs
at the given cycle time set with the parameter GSSE: Min. cycle. The cycles for
the following send repetitions result from a conditional equation with the increment set
with the parameter GSSE: Increment. Should no further state changes occur up to
the time when the maximum cycle time has elapsed (GSSE: Max. cycle), then
GSSE will be sent cyclically at intervals as set for the max. cycle time.

In order to have unambiguous identification of a GSSE sent, the IED name is used which
was set in function group IEC.

With GSSE up to 32 logic binary state signals can be received. Configuration of the
logic binary state signals received (GSSE: Input n fct.assig. (h=1to 32))
is made on the basis of the selection table of the binary inputs (opto coupler inputs).

For each state signal to be received, the GSSE message, which will include the required
information, must be selected by setting the IED name (GSSE: IED name).
Selection of information wanted from the selected GSSE will occur by setting the bit pair
(GSSE: Bit pair).

Each GSSE includes time information on the duration of validity of its information.

This corresponds to the double time period to the next GSSE repetition. If the duration
of validity has elapsed without having received this GSSE again (i.e. because of a
communications fault), the signals received will automatically be set to their respective
default value (GSSE: Input n default (n=1to 32)).

The various settings, measured values and signals for function group GOOSE are
described in chapters 7 and 8.
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Disabling and enabling the

IRIG-B interface

Synchronization readiness

3.5 Time Synchronization via the IRIG-B Interface (Function Group IRIGB)

If a GPS receiver with an IRIG-B connection is available, for example, then the internal
clock in the P132 can be synchronized to GPS time through the optional IRIG-B
interface. The user must keep in mind that the IRIG-B signal contains only one piece of
information about the date (the day as numbered since the beginning of the year). On
the basis of this piece of information about the date, the P132 calculates the current date
(DD.MM.YY) based on the year set in the P132.

The IRIG-B interface can be disabled or enabled using a setting parameter.

Once the IRIG-B interface has been enabled and is receiving a signal, the P132 checks
the received signal for plausibility. Non-plausible signals are rejected by the P132. If a
correct signal is not received by the P132 continuously, then the synchronization function
is no longer ready.

4

IRIGB: General
enable USER

[ 023 200 ]
L —

o

;[47 XY

IRIGB: Enabled
[ 023 201 ]

IRIGB: Synchron.
read
[ 02% 202 1

4T7028M

3-22

IRIG-B interface
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Configuration of function
keys with a single function

Configuration of function
keys with menu jump lists

Configuration of the
READ key

3.6 Configurable Function Keys (Function Group F_KEY)

The P132 includes six additional function keys that are freely configurable. Function
keys F1 toFx will only be enabled after the password has been entered at
F_Key: Password funct.key x.

As an example the operation of function key F1 is shown in figure 3-22. 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
command "Local/Remote switching" has been assigned to this function key.

Each function key may be configured with a single function by selecting a logic state
signalat F_KEY: Fct. assignm. Fx (Fx: F1lto F6), but with the exception:
LOC: Trig. menu jmp x EXT (x:1or 2). This function is triggered by pressing
the respective function key on the P132.

Instead of a single function each function key may have one of the two menu jump lists
assignedat F_KEY: Fct. assignm. Fx (Fx: F1to F6) by selecting the listing at
LOC: Trig. menu jmp x EXT (x: 1or2). 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 assembledat LOC: Fct. menu jmp list x (x: 1 or2).
Up to 16 functions such as setting parameters, event counters and/or event logs may be
selected.

Note: 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.

As with LOC: Fct. menu jmp list x up to 16 functions may also be selected from
the same menu jump listat LOC: Assignment read key. They are triggered in
sequence by repeated pressing of the "READ" key.
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Configuring function keys
as control keys

Operating mode of the
function keys

Handling keys

3-40

Each function key may be configured as a control key by selecting one of the listings at
F_KEY: Fct. assignm. Fx (Fx: Flto F6).

e MAIN: Local/Remote key

e MAIN: Device selection key
e MAIN: Device OPEN key

e MAIN: Device CLOSE key

These control functions may only be used sensibly if all four of the above commands
have been configured thus engaging four of the available six function keys.

For each function key the operating mode may be selected at

F_KEY: Operating mode Fx (Fx: F1toF6). Here itis possible to select whether
the function key operates as a key or as a switch. In the operating mode "Key" the
selected function is active while the function key is pressed. In the operating mode
"Switch" the selected function is switched on or off every time the function key is
pressed. The state of the function keys can be displayed.

Exception: For function keys configured as control keys the operating mode is irrelevant

and it is therefore ignored.

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.
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1 ‘ 3 7
«
F KEY: Fet.
assignm. F1
[ 080 112 ]
Function 1 EXT
Function 2 EXT
Function 3 EXT
Function n EXT
Selected function (ol Activate function
«
F KEY: Operatin
mode Fl P 9
[ 080 132 ]
1 y 1 F KEY: State F1
2 JJ [ 080 122 ]
1: Key
2: Switch
g1V 100
1) Keys, local control
1 100 4075003
3-22 Configuration and operating mode of function keys. The assigned function is either a single function or a menu jump list.
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Configuring the binary
inputs

Operating mode of the
binary inputs

Filter function

3-42

3.7 Configuration and Operating Mode of the Binary Inputs (Function Group INP)

The P132 has opto coupler inputs for processing binary signals from the substation.
The functions that will be activated in the P132 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 P132 will recognize an input signal, it must persist for at
least 20 ms. With the occurrence of a general starting this time period may have to be
increased to 40 ms under unfavorable conditions.

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.

In this manual, we assume that the required functions (marked 'EXT" in the address
description) have been assigned to binary signal inputs by configuration.

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.

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.

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

A
INP: Fct.assignm
Uxx
[ XXX XXX ]

Meas. Function

A
INP: Mode U xxx
[ YYY XXX ]
0
1
2
3

0: active "Low"
1: active "High"
o active "Low", Ffilt.
3: active "High",filt.

-

Function enabled

-Uxxx
&>
Input signal X//Y !
&
«
INP: Filter &
[ 010 220 ] =
1
INP: Control
@ & |21 U XXX
[ zzz zzz ]
—&
—=1|
1276213 A_EN
3-23 Configuration and operating mode of the binary signal inputs
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3-44

3.8 Measured Data Input (Function Group MEASI)

There is a second optional analog module available for the P132. In addition to the
analog (I/0) module Y with analog inputs and outputs there is now a second analog
module obtainable, the temperature p/c board (also called the RTD module).

When the P132 is equipped with the analog (I/O) module Y it has two analog inputs
available for measured data input. Direct current is fed to the P132 through the 20 mA
analog input (input channel 1). The other input is designed for connection of a PT 100
resistance thermometer.

The temperature p/c board (the RTD module) mounted in the P132 has 9 analog inputs
available to connect temperature sensors T1 to T9. These analog inputs are designed
for connection of PT 100, Ni 100 or Ni 120 resistance thermometers.

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 (Ip cin) 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 "Limit
Value Monitoring").

The measured temperatures are also displayed as measured operating values and
monitored by the Limit Value Monitoring function to determine whether they exceed or
fall below set thresholds (see "Limit Value Monitoring").

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, the
20 mA analog input or — if configured — one of the temperature sensors T1 to T9 is to be
used for the thermal replica (see "Thermal Overload Protection").
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Disabling or enabling the
measured data input

function
The measured data input function can be disabled or enabled using a setting parameter.
1 2 3 4 7
b4
MEASI: General
enable USER
[ 011 100 ]
MEASI: Enabled
0: No [ 035 008 1]
1: Yes
1 60 SBI52HIA
3-24 Disabling or enabling the measured data input function
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3.8.1 Direct Current Input on the Analog (I/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
guantity 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 x and MEASI: IDC,lin x, the user
specifies which input current Ipc will correspond to the current that is monitored by the
Limit Value Monitoring function, i.e., Ipcin. The resulting points, called "interpolation
points", are connected by straight lines in an Ipc-Ipc jip diagram. In order to implement a

simple characteristic, it is sufficient to specify two interpolation points, which are also
used as limiting values (see figure 3-25). 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 MEASI: Invalid scaling IDC will be generated.

IDCIlin / IDC,nom

12 +

1.1 +

IDClin20 * T

0.9 +
0.8 +
0.7 +
0.6 +
0.5 +
0.4 +
0.3 +

0.2 +

IDCIlin1 0 44 ‘ ‘ ‘ ‘ ‘ A

V T V T T T T T T T 7 1
0 0.1 0.2 0.25 0.3 0.35 0.4 0.45 0.5 V0.6 IDC/ IDC,nom

IDC1 IDC20

3-25 Example of the conversion of 4 to 10 mA input current to 0 to 20 mA monitored current, IDC,lin

3-46 P132/EN M/Bc5 // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612



3 Operation

(continued)

IDClin / IDC,nom

0,8
Interpolation points
/|
IDC,lin20 o7
0,6
IDC)lind o5
0,4
IDC,lin3 0,3
IDC,|lin2 0,2
IDC,IInl 0,1
0
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1 1,1 1,2
T IDC1 IDC2 IDC3 IDC4  IDC20 IDC /1DC,nom
Enable IDC p.u.
D5Z52KEB
3-26 Example of a characteristic with five interpolation points (characteristic with zero suppression setting of 0.1 Ipc nom iS Shown as a broken
line)

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

current Ipc i, Will be displayed as having a value of ‘0".
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Open-circuit and overload
monitoring

Backup sensors

3-48

The device is equipped with an open-circuit monitoring function. If current Ip¢ falls below
the set threshold MEASI: IDC< open circuit, the signal
MEASI: Open circ. 20mA inp. isissued.

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 isissued.

The open circuit signal on the 20 mA analog input from the function group MEASI is
forwarded to the Thermal Overload Protection function. Here it is possible to set
whether the resistance thermometer connected to the PT 100 input or — if configured —
one of the temperature sensors T1 to T9, connected to the temperature p/c board (the
RTD module), is to be used as a backup sensor (see "Thermal Overload Protection™).
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MEASI: Enabled
[ 035 008 ]

Input channel 1(I-1) :i@

b 4

MEASI: IDC 1 MEASI: IDC 8 MEASI: IDC 15

[ 037 150 ] [ 037 164 ] [ 037 178 ]
MEASI: IDC,lin 1 MEASI: IDC,lin 8 MEASI: IDC,lin 15

[ 037 151 ] [ 037 165 ] [ 037 179 ]
MEASI: IDC 2 MEASI: IDC 9 MEASI: IDC 16

[ 037 152 ] [037 166] [ 037 180 ]
MEASI: IDC,lin 2 MEASI: IDC,lin 9 MEASI: IDC,lin 16

[ 037 153 ] [ 037 167 ] [ 037 181 ]
MEASI: IDC 3 MEASI: IDC 10 MEASI: IDC 17

[ 037 154 ] [ 037 168 ] [ 037 182 ]
MEASI: IDC,lin 3 MEASI: IDC,lin 10 MEASI: IDC,lin 17

[ 037 155 ] [ 037 169 ] [ 037 183 ]
MEASI: IDC 4 MEASI: IDC 11 MEASI: IDC 18

[ 037 156 ] [ 037 170 ] [ 037 184 ]
MEASI: IDC,lin 4 MEASI: IDC,lin 11 MEASI: IDC,lin 18

[ 037 157 ] [ 037 171 ] [ 037 185 ]
MEASI: IDC 5 MEASI: IDC 12 MEASI: IDC 19

[ 037 158 ] [ 037 172 ] [ 037 186 ]
MEASI: IDC,lin 5 MEASI: IDC,lin 12 MEASI: IDC,lin 19

[ 037 159 ] [ 037 173 ] [ 037 187 ]
MEASI: IDC 6 MEASI: IDC 13 MEASI: IDC 20

[ 037 160 ] [ 037 174 ] [ 037 188 ]
MEASI: IDC,lin 6 MEASI: IDC,lin 13 MEASI: IDC,lin 20

[ 037 161 ] [ 037 175 ] [ 037 189 ]
MEASI: IDC 7 MEASI: IDC 14 MEASI: Enable

IDC p.u.

[ 037 162 ] [ 037 176 ] [ 037 190 ]

MEASI: IDC,lin 7 MEASI: IDC,lin 14 MEASI: IDC<
open circuit

[ 037 163 ] [ 037 177 ] [ 037 191 ]

c

20

iR

SFMON: Invalid
scalin% IDC
[ 093 I16 1]
MEASI: Overload

20mA input
[ 040 191 ]

SFMON: Overload
20 mA input
[ 098 025 ]

MEASI: Open circ.
20mA ing.
[ 040 192 ]

SFMON: Open circ.
20mA ing.
[ 098 026 1]

MEASI: Curr.
IDC,1lin p.u,
[ 0647136 1

MEASI: Current
IDC p.u.
[ 00% 135 ]

MEASI: Current
IDC
[ 004 134 1]

SBLSZH2A

3-27

Analog direct current input
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3 Operation

(continued)

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.

1 2 3 5 6 7
«
MEASI: Scaled
val. IDC,linl
[ 037 192 ]
MEASI: Scaled
val.IDC,1in20
[ 037 193 ]
o —
MEASI: Curr. MEASI: Scaled
IDC,lin E.u. value IDC,lin
[ 0627136 ] [ 004 180"
3 60 0975029
3-28 Scaling of the linearized measured value
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3 Operation

(continued)

Open-circuit monitoring

3.8.2 Connecting a Resistance Thermometer to the "PT 100 Analog Input" on the
Analog (I/0) Module Y

This analog input on the analog (I/0) module Y is designed to connect a PT 100
resistance thermometer. The mapping curve R = f(T) of PT 100 resistance
thermometers is defined in standard IEC 751. If the PT 100 resistance thermometer is
connected using the 3-wire method, then no further calibration is required.

The result of a temperature measurement can be read out as a direct measurand
(temperature T), a normalized value (temperature norm. T), and as the maximum value
since the last reset.

If there is an open measuring circuit due to a broken wire, the signal MEASI: Open
circ. PT100 isissued.

MEASI: Enabled
[ 035008 1

Measur.input PT100

74

MEASI: Open circ.
PT100

[ 040 190 ]
SEMON: PT100

open circult

[ 098 024 ]

MEASI: Temperature
T

[ 004 133 ]

MEAST:
p.u. T

[ 004 221 ]

Temperature

MEASI: Temperature
Tmax

[ 004 233 ]

3-29 Temperature measurement using a PT 100 resistance thermometer connected to the analog (I/O) module

Backup sensors

The open circuit signal on the PT 100 analog input from the function group MEASI is
forwarded to the functions Thermal Overload Protection and Limit Value Monitoring.

In the Thermal Overload Protection it is possible to set whether the 20 mA input or — if
configured — one of the temperature sensors T1 to T9, connected to the temperature p/c
board (the RTD module), is to be used as a backup (see "Thermal Overload Protection™).
In the Limit Value Monitoring function the limit values assigned to the faulty PT 100 are
blocked.
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3 Operation

(continued)

Open-circuit monitoring

3.8.3 Connecting Temperature Sensors to the Temperature P/C Board (the RTD
Module)

The temperature p/c board (the RTD module) mounted in the P132P132 has 9 analog
inputs available to connect temperature sensors T1 to T9. These analog inputs are
designed for connection of PT 100, Ni 100 or Ni 120 resistance thermometers.

If the PT 100 resistance thermometer is connected using the 3-wire method, then no
further calibration is required.

All nine temperature sensors must be of the same type, which is set under
MEASI: Type of TempSensors

The result of a temperature measurement can be read out as a direct measurand
(temperature Tx), a normalized value (temperature norm. Tx) and as the maximum value
since the last reset (temperature Tx max).

If one of the measuring circuits is open due to a broken wire, the signal MEASI:
Open circ. PT100 Tx (x=1to9)isissued.

MEASI: En
[ 035 008

Measur.input T1 —

abled

]

MEASI: Open circ.
PT100 T1
[ 040 193 ]

SFMON: PT100 T1
open circuilt

[ 098 029 ]

MEASI: Temperature
T1

[ 004 224 ]

MEASI: Temperature
p.u. Tl
[ 004 081 ]

MEASI: Temperature
Tlmax
[ 004 234 ]

3-30

3-52

Temperature measurement with temperature sensor T1 connected to the temperature p/c board. The same applies to sensors T2 to T9.
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3 Operation

(continued)

Backup sensors

The open circuit signals from temperature sensors, issued by function group MEASI, are
forwarded to the Thermal Overload Protection function. Should the main temperature
sensor (that has been set in the Thermal Overload Protection) fall, it is possible to select
in whether the 20 mA input or — if configured — one of the temperature sensors T1 to T9,
connected to the temperature p/c board (the RTD module), is to be used as a backup
sensor (see "Thermal Overload Protection").

In addition to this, the open circuit signals from the temperature sensors, issued by the
function group MEASI, are forwarded to the Limit Value Monitoring function. The
selection of such backup sensors for the Limit Value Monitoring function is made in the
function group MEASI.

For this purpose the temperature sensors connected to the temperature p/c board (RTD
board) are divided into three groups:

Group 1: T1, T2, T3
Group 2: T4, T5, T6
Group 3: T7, T8, T9

If MEASI: BackupTempSensor PSx is setto Without, the Limit Value
Monitoring function will operate without backup sensors.

If MEASI: BackupTempSensor PSx issetto Group 1 -2, the defective
temperature sensor from group 1 is replaced by the corresponding sensor from group 2.

If the backup temperature sensor from group 2 also fails it will be replaced by the
corresponding sensor from group 3, under the assumption that MEASI:
BackupTempSensor PSx issetto Group 1-2/3.

The association of backup temperature sensors is listed below:

Main sensor Backup sensor from group 2 Backup sensor from group 3
With setting: With setting:
Group 1 -2 Group 1 -2/3
or
Group 1-2/3
T1 T4 T7
T2 T5 T8
T3 T6 T9

Should temperature sensor T1 fail, with the setting Group 1 —2/3, it will replaced by T4.
Should temperature sensor T4 also fail it will replaced by T7.

For further details refer to section with the description of the "Limit Value Monitoring".
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3 Operation

(continued)

Application example

A motor protection application is shown in the figure below with temperature sensors T1

to T9 connected to the temperature p/c board (RTD module) and a "PT 100" resistance
thermometer connected to the analog (1/0) module Y.

_RTD e RTD Phase RTD !

Main Temp. Sensor AI‘ B c Ambient temperature / :

[RIDF=---- 1 Coolant temperature A,

Backup Temp. Sensor : e E
: ) K
a)

Stator

Bearing

Bearing
19B5236A_EN
3-31 Temperature measurements on a motor to be used with the Limit Value Monitoring function (LIMIT)
and the Thermal Overload protection (THERM)
3-54
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3 Operation

(continued)

Configuration of the output
relays

Operating mode of the
output relays

Blocking the output relays

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

The P132 has output relays for the output of binary signals. The binary signals to be
issued are defined by configuration.

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

The user can set an operating mode for each output relay. The operating mode
determines whether the output relay will operate in an energize-on-signal arrangement
(ES, logic “1" = energize relay coil) or normally energized arrangement (NE, logic “1" =
de-energize relay coil) and whether it will operate in latching mode. Latching is disabled
either manually through a user interface or an appropriately configured binary signal
input either at the onset of a new fault or at the onset of a new system disturbance,
depending on the operating mode selected.

The P132 offers the option of blocking all output relays via a user interface or by way of
an appropriately configured binary signal input. The output relays are likewise blocked if
the device is disabled via appropriately configured binary inputs or if the self-monitoring
function detects a hardware fault. An output relay configured for the signal MAIN:
Blocked/faulty is notincluded in blocking.
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3 Operation

(continued)

1 2 3 4 6 7
b 4
OHJTP: Outp.rel.
block US!
0217014 ]
0
OUTP: O%tp.
1 {>11 ° rela{s Tocked
= [ 021 015 ]
0: No
SUTE: Elockir v
u - -
[ 040 014 1] >
MAIN: Prot.
xt, disabled
038 046 ]
o SFMON: Hardware
fault
304 950
«
OUTP: Oper. mode
K™ xxx
[ xxx xxx ]
1 [ ——
1 (21}
2
3
4 | -K xxx /:
5 21
6
1: ES updating
2: ES manual reset
3: ES reset (fault)
4: ES reset (syst.dist)
5: NE updating & |1 ——— %U;;i Sz’tzitja K xxx
6: NE manual reset
«
OUTP: Fct.
asspgnm K x
t YYY XXX
Signal 1
Signal 2 ——
Signal 3 — m out of n
Signal n 1
. A 11—
Selected signals
FT_RC: R d &
in‘grb r%%osr ) 17 Og'sl'g: Latching
[ 035 000 ] L% [®845 oss 7
FT _RC: System
1Sturb.” runn
f 035 004
MAIN: (lSthnEeRral
T
Ee&?s 002
A1: execute
MAIN: General
reset EXT
[ 005 255 ] L
A
?UTP' Reset
atch. USER
f 021009 ]
0
It 1 1 i
N 100 ms
0: don’t execute
1: execute
OUTP: Reset
latch. EXT.
[ 040 0151]
50Z0141 A_EN
3-32 Configuration, setting the operating mode, and blocking the output relays
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3 Operation

(continued)

Testing the output relays

For testing purposes, the user can select an output relay and trigger it via a user

interface. In this case the device has to be switched to “offline”. Triggering persists for
the duration of the set hold time.

ment K gx
[ ARA ARA

ment K xx.
[ BBB BBB ]

OUTP: Ectiassiqn— - |
OUTP: ]E‘ctéassig[n= - |

OUTP: Fct.assign- |

<

OUTP: Rela
assign. f.%est
[ 003 042 ]

—

ment K xx X yyy
[ cceccee ]
OUTP: Fct.assign- |
ment K xxx
[ 222 222 1
Eﬁggiegmte“mn Selected relay T
003 030
: No (= off)
b 4
OUTP: Relay test K4 i
QUTP: Hold-time
[ 003 043 ] for test
[ 003 044 ]
0
JL 1 1
0: don't execute
1: execute
2 100 (6201398
3-33 Testing the output relays
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3 Operation

(continued)

3.10 Measured Data Output (Function Group MEASOQ)

Measurands made available by the P132 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 device is equipped with analog module Y. BCD-
coded output is always possible, whether the device is equipped with analog module Y
or not.

Disabling or enabling the
measured data output

function
The measured data output function can be disabled or enabled using a setting
parameter.
1 2 3 4 5 6 7
«
MEASQ: General
enable USER
[ 031 074 ]
. —
0
1 MEASO: Enabled
0: Mo [ 037 102 ]
1: Yes
1 60 SRZ32HA
3-34 Disabling or enabling the measured data output function
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3 Operation

(continued)

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.
1 2 3 4 5 6 7
A
INP: Fct.
assignm. U xxx
[ XXX xxX |
Uxl
Ux2
Ux3
Uxx
Address 036 085 ] Bl MEASO: Enable
MEASQ: Outp. J e
enabled EXT
[ 036 085 ]
2 60 SB52HOA
3-35 Enabling measured data output
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3 Operation

(continued)

Resetting the measured
data output function

BCD-coded or analog output of measurands is terminated for the duration of the hold
time if one of the following conditions is met:

O The measured data output function is reset through a user interface or an
appropriately configured binary signal input.
O There is a general reset.

O LED indicators are reset.

1 2 ‘ 3 4 5 6 7
4
MEASO: Reset
output USER
037 116 ]
0
L 1

0: don’t execute
1: execute

MEéSOi %i%et 1 1 ’ ME@%%: Output
utpu il =
638 087 ] 037 117 ]

MAIN: General
eset USE
003 002
A 1: execute

MAIN: Reset
indicat. USER
E 021 010 ]

4 I: execute
MAIN: General
reset EXT
[ 005 255 ]
MAIN: ResggT
indicat.

L 865 001]

MEASO: Reset P
meas.val.outp.
304601

v

47Z13H6A_EN

3-36 Resetting the measured data output function

Scaling

Scaling is used to map the physical measuring range to the device 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 Operation

(continued)

Output of measured event
values

Output of measured
operating values

3.10.1 BCD-coded Measured Data Output

The user can select a measurand for output in BCD-coded 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 value.

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 immediate availability at
the output of the updated value.

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.
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3 Operation

(continued)

Scaling of BCD output

3-62

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.

O MEASO: Scaled min. val. BCD
O MEASO: Scaled max. val. BCD
O MEASO: BCD-Out min. value
O 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 Mx,RL1 ... Mx,RL2
variable Mx

Associated scaled 0..1
measurands

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 S&R-103

- PC Access Software MiCOM S1 - under "minimum"” and "maximum®.)

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-coded 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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3 Operation

(continued)

Example for scaling of
BCD output

The value range for the fault measurand is set from —320.00% to +320.00%.

The PU fault location is given in the range from 0% to 200%.

Measurands

Range

Fault measurand:
FT_DA: Fault
locat. percent

-320,00% ... +320,00%

Associated scaled 0..1
measurands

Measurands to be output Range
Measurands to be output 0% ... 200%
Scaled measurands to be 0.5...0.813
output with:

0.500 = 320/640
0.813 = 520/640

Measurands

BCD-coded display values

Measurands in the range
"Measurands to be output”

0...200

In this example the following device settings are selected:

/Parameter/Config.parameters/

Address Description Current value

056 020 MEASO: Function group MEASO | 'With’

031 074 MEASO: General enable USER 'Yes'

053 002 MEASO: Fct. assignm. BCD FT_DA: Fault locat. percent
010 010 MEASO: Hold time output BCD 1.00s

037 140 MEASO: Scaled min. val. BCD 0.500

037 141 MEASO: Scaled max. val. BCD 0.813

037 142 MEASO: BCD-Out min. value 0

037 143 MEASO: BCD-Out max. value 200
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3 Operation

(continued)

The following figure displays the values output as a function of the fault location. The
BCD-coded value and the signal MEASO: Valid BCD value ='Yes' are only
issued in the value range 0% to 200%.

A
< Fault Ioce[l(!).o ;é?gzitzTﬂgAm.easured < V;ﬁg;(()lfl’il))]\/’\al:sg E%es > Fault \ccgz.o :‘s?ggilzTﬂ(E:)!Ar.neasured g
200
BCD value
0 >
-320% 0% 200% 320% [004.027] FT_DA:
Fault locat. percent
47Z1040A_EN
3-37 Example of BCD coded output of fault location
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3 Operation

(continued)

1 2 3 ‘ 4 5 3 7
<
MEASO: Hold time
MEASO: Enabled c outp[uEl%C[()nO :
037 102
[ ] — .
1.9 L MEASO: l-digit
pit 0 (BCD)
T 1 [ 037 051 ]
L MEASO: l-digit
: T e
Setting blocked M 2 [MEASO~ 1fdi] it
S e
L c L
*MEASO: Enable 4 128 MERS: L digit
304 600 F—I: [ 037 054 ]
10.2 0 MERSO: 10-digit
bit 0 (BCD)
= HE/BCD . [ 037 055 7]
= . [ MEASO: 10-digit
| =& R 10-2 bitl (BCD).
+ MEASO: E{ese‘% 2 [ 037 056 ]
BTl 10-2 7 [— MERSO: 19-digit
- [ 037 057 ]
10-2 3| MEASO: 10-digit
- bit3 (BCD)
0 [ 037 058 1
. | MEASO: 100-dig.
100-2 bit0 (BCD)

: [ 037 059 1]
selected measured L 1002 1 MEASO: 100-dig
operating value pitl (BCD) ~°

[ 037 060 1]
selected
measuretl event value -
is updated lid
selected measured value g ggésgélgg 8
not activated |21 [ 037 050 1]
selected measured value
Overflow 2
«
MEASO: Fet, measured > 399
assignm. BCD —| value
[ 053 002 ]
Measured value 1 —
Measured value 2 — <
Measured value 3 — c
Measured value n  —| —cl
1 [ L2
Scaling of the 1 [
Selected meas. val. . BCD output 1
- ++ 2
.4
MEASO: Output 1...21-
value x
L+ 1
— —
0 ... 100 %
* MEJi\SOZ Output Address -+ Scal ing of the BCD out put
value x
MEASI : Scal ed min. |. BCD 037 140
%1 037 120 caled mn. va
MEASI : Scal ed max. val. BCD 037 141
x: 2 037 121 MEASI : BCD-Qut min. value 037 142
x: 3 037 122 MEASI : BCD-Qut max. val ue 037 143
4 205 1975264A_EN
3-38 BCD-coded measured data output Overflow behavior is displayed in BCD example (see previous figure)
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(continued)

Output of measured event
values

Output of measured
operating values

Configuration of output
relays assigned to the
output channels

3-66

3.10.2 Analog Measured Data Output
Analogue output of measured data is two-channel.

The user can select two of the measurands available in the P132 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-x. If the selected variable was not measured,
then there is no output of a measurand value.

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.

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.

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-x Output,
since the output channels would otherwise remain short-circuited (see terminal
connection diagrams).
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3 Operation

(continued)

Scaling the analog display

Measurand range to be
output

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 Figure 3-39.

The measurand range to be output is (Mx,min ... Mx,knee ... Mx,max),

with:
Mx,min:
Mx,knee:
Mx,max:

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

minimum value to be output
Knee point value for the measurand range to be output
maximum value to be output

O MEASO: Scaled min. val. A-x
O MEASO: Scaled knee val. A-x
O MEASO: Scaled max. val. A-x

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 S&R-103
- PC Access Software MiCOM S1 - under "minimum" and "maximum®.)

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

Associated scaled 0..1
measurands

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
output

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

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" ...
... "Scal. max. value Ax"

P132/EN M/Bc5 // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612

3-67



3 Operation

(continued)

Associated display range

3-68

The associated display range is defined by setting the following parameters:

O MEASO: AnOut min. val. A-X
O MEASO: AnOut knee point A-x
O MEASO: AnOut max. val. A-x

Measurands

Analog display values

Measurands in the range
"Measurands to be output”

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

Measurands:
Mx,RL1 = Mx = Mx,min

"AnOut min. val." (Value A-x not valid)

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

"AnOut max. val." (Value A-x not valid)

Measurands Mx:
Mx < Mx,RL1

or

Mx > Mx,RL2

"AnOut max. val." (Overflow)
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3 Operation

(continued)

Example for scaling of
analog display ranges

Voltage A-B is selected as the measurand to be transmitted by channel A-1.
The measuring range is from 0 to 1.5 Vo, With Vo, = 100 V.

The range to be transmitted is from 0.02 to 1 V,om,

with the associated display range from 4 mA to 18 mA.

The knee-point of the characteristic is 0.1 Vo, with an associated display of 16 mA.

Measurands Range
Measurands of the OV..150V
variable Mx

Associated scaled 0..1
measurands

Measurands to be output Range

Measurands with knee-point
to be output

2V..10V..100V

Associated scaled

0.013 ... 0.067 ... 0.67

measurands with-
Mx,scal,min=(2V-0V)/(150V-0V)=0.013
Mx,scal,knee =(10V-0V)/(150V -0V ) =0.067
Mx,scal,max=(100V-0V)/(150V-0V)=0.67
Measurands Analog display values

Measurands in the range
"Measurands to be output”
0.02...0.1 Viom -+ 1 Viom

4mA ...16 mA ... 18 mA

In this example the following device settings are selected:

/Parameter/Config.parameters/

Address | Description

Current value

056 020 | MEASO: Function group ‘With'
MEASO

031074 | MEASO: General enable ‘Yes'
USER

053000 | MEASO: Fct. assignm. A-1 MAIN:

Voltage A-B PU

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

037 104 | MEASO: Scaled min. val. A-1 |0.013 (corresponds with 0.02 Vnom)

037 105 | MEASO: Scaled knee val. A-1 | 0.067 (corresponds with 0.10 Vnhom)

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
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By setting MEASO: AnOut Min. val. A-X, 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 settingat MEASO: AnOut max. val. A-x 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-x
will be issued.

Note:
A check of the set characteristic and its acceptance by the device, if the setting was

properly entered, will only occur after the device, with the setting MAIN: Device on-
line is again switched on-line.

20 -
Max.

output valuel8 1
Knee point

14 ~

12

Min.
output value # |

0

output value'® -

2,,

la/ mA

G e P A T PR | | |
vV V V
0.02 0.1 1

1.4 1.5 Vnom
0,013 0,067 0,667

1,0Mx,scal

3-39

Example of a characteristic curve for analog measured data output . In this example the range starting value is = 0; also possible is

directional-signed output (see corresponding example in section BCD-coded Measured Data Output).
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3 Operation

(continued)

MEASO: Enabled
[ 037 102 ]

+MEASO: Enable

304 600

+MEASO: Reset
meas.val.outp.
304 601

Measured value
Measured value
Measured value

B0 ow N e

Measured value

\ ‘

7
MEASO: Value A-1

.4

MEASQ: Hold time
coutput A-1
[ 010 114 ]

JL
R

Setting(s) blocked

AdA

«

OUTP: Fct.assign-
ment K xxx
[ xxx xxx ]

Selected
meas. oper. value

BN

Selected
Meas. event value
being updated

output
[ 0?7 118 ]

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

Kxlx

Kx2x

Kx3x

Kaxx

MEASO: Value A-1
outgut
[ 037 118 ]

P4

MEASO: Fct.
assignm, A-1
[ 653 000 ]

Selected meas. val.

P4

MEASO: Cutput
value ®
]

1

0 to 100 %

% | MEASO: Output
value x

Address

x: 1

037 120

x: 2

037 121

x: 3

037 122

5 20

MEASO: Scaled
min., val, A-1

[ 037 104 ]
MEASO: Scaled
knee val, A-1

[ 037 105 ]
MEASO: Scaled
max. val. A-1

[ 037 106
MEASO: AnOut
min. val. A-1

[ 037 107 ]
MEASO: AnOut
knee point A-1

[ 037 108 ]
MEASO: AnQut
max. val. A-1

[ 037 109 ]

—

+—o—

®

e

SFMON: Invalid

Value in AnQOut range

and in scaled range

scalin% A-1
[ 093 I14 ]

MEASQO: Value A-1

Value in AnQut range
but above scaled
range

Value < AnOut range

AnOut value

AnOut min. value

AnQut max. value

\;\;

Selected meas. val.

Value not measured

Selected meas. val.

Value measured

Selected meas. val.

Overflow

valid

[ 069 014 1]

MEASO:

Current A-1
[ 005 100 1

SBI2HBA

3-40

Analog measured data output
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3 Operation

(continued)

3.10.3 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 P132 via the communications interface.

O MEASO: Output Value 1

O MEASO: Output Value 2

O MEASO: Output Value 3
These "external" measured values are output by the P132 either in BCD-coded data
form or as load-independent direct current, provided that the BCD-coded measured data

output function or the channels of the analogue measured data output function are
configured accordingly.
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3 Operation

(continued)

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

The P132 has 23 LED indicators for the indication of binary signals. Four 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.
LED indicator | Label Configuration
H 1 (green) “HEALTHY” Not configurable. H 1 indicates the operational readiness of the device
(supply voltage is present).
H 17 (red) “EDIT MODE”" Not configurable. H 17 indicates the input (edit) mode. Only when the device is
in this mode, can parameter settings be changed by pressing the “Up*“ and
“Down“ keys. (See Chapter 6, section 'Display and Keypad')
H 2 (amber) “OUT OF SERVICE” | Permanently configured with function MAIN: Blocked/faulty.
H 3 (amber) “ALARM" Permanently configured with function SFMON: Warning (LED).
H 4 (red) “TRIP COMMAND” With the P132 this LED indicator is customarily configured with function
MAIN: Gen. trip signal - butthe configuration may be modified.
The factory setting for LED indicator H 4 is shown in the terminal
connection drawings at the end of Chapter 5 and it is included in the
supporting documents.
H 4 (green) Function assignment to this green LED indicator is freely configurable.
H5toH 16 For each of these LED indicators both colors (red & green) may be
H 18 to H 23 configured freely and independently.
(Note: H10 — H 16 & H 18 — H 23 are not available with case 24T
devices.)
The following figures illustrate the layout of LED indicators situated on the local control
panel with case 40T/84T (left) devices and with case 24T devices (right).
| S OO e |u=
H2 o
= O@e -
=S
= © O .
RS | c— H3
R — D ODe- .
H2 | OC_____ ) @ @ D@ @ |H2 e
| S—— e
Hi4 | © H6
R — &S O@®e|- .
—
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3 Operation

(continued)

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 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 "Main Functions of
the P132"), at the onset of a new fault or of a new system disturbance, depending on the
selected operating mode.

Therefore the operating modes turn out to be the 2°=8 possible combinations of the
following components:

o flashing / continuous,
e energize-on-signal (ES) / normally-energized (NE),
e updating / latching with manual reset,
in addition to these there are the following 4 operating modes
e energize-on-signal (ES) with reset after new fault (flashing / continuous) and
e 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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1 2 ‘ 3 4 5 8 7
«
LED: Operatin
mod prx 9
XXX XXX ]
(=1}
2
3
4
5 (=1}
6
7 L=
8
e
9 21—
10 *—
11
—Hxx
i A ey ()
1: ES updating ? =1 161!
: ES manual reset -
3: ES reset (fault)
4: ES reset (syst.dist) 21
5: NE updating *
6: NE manual reset
7: ES updating bl
2: ES manual reset
8: ES manual reset bl
3: ES reset (fault) s LED: State H xx
9: ES reset (fault) bl B [ zzz zzz ]
10: ES rst (syst.dst) bl & =1} .
- ¢ -y ) \_1 &
11: NE updating bl
12: NE manual reset bl
o & >S1|1
b4
- —>R1
LED: th.asmg.
Hxx _re
Lyyy yyy1l
Signal 1 |
Signal 2 — .
signal 3 — m out of n L rg7= . LED: State H xx
Signal n — B % zzz zzz ]
g immi=
— &
Selected signals
—>S1|1
P 4]
- >R1
LED: Fct.assig.
Hxx _green
Cyyy yyy 1
Signal 1
signal 2 ] -Hxx
signal 3 —— m out of n (green)
Signal n JE—
Selected signals
D
2TH & |
FT_RC: Record.
n_progre
["085°856 5P
FT_RC: System
isturb.” runn
f 538 Goa"y —
MAIN: General
reset EXT
[ 005 255 ]
MAIN: General
reset USER
[ 003 002 ] |
A4 1: execute
< MAIN: Reset
LED
306 020
1276200 A_EN

3-41 Configuration and Operating Mode of the LED Indicators
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3 Operation

(continued)

3.12 Main Functions of the P132 (Function Group MAIN)
3.12.1 Acquisition of Binary Signals for Control

In the acquisition of signals for control purposes, the functions real time acquisition (time
tagging), debouncing and chatter suppression are included as standard. Each of these
signals can be assigned to one of three groups and for each of these groups the
debouncing time and chatter suppression can be set. Matching of these two parameters
achieves the suppression of multiple spurious pickups.

1 2 ‘ 3 4 5 6 7
b4
IG 1: Gr.asg.
equnc.SO?l
226 003
1 .4
MAIN: Debounce
2 time gr. 1
[ 221 200 ]
3 ¥€%g: ?h%tt.mon.
1: Group 1 [ 221 201 ]
2: Group 2 Mél@: ChaTge of
3: Group 3 state gr-
st ot ’ & | T ]
f 226 004 ] 3
SIG_1: Debounced o
Debouncing and sign. MOO1 o
DEVO1: CI d -
?gnal ExTS ! Chatter suppression |  DEVO1: Debounced
f 10 031 ] cl. signal
DEVO1l: O Group 1 310 045
E nal EXT- [ | DEVOl: Debounced e
f 976" 036 1 & op. signal
310 046
4 L
DEVO1: Gr. as-
|gn. debouync.
T'9%o 672%
1
2
3
1: Group 1
2: Group 2
3: Group 3
64Z7034A_EN
3-42 Group assignment and setting of debouncing and chatter suppression, illustrated for group 1
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(continued)

Debouncing
The first pulse edge of a signal starts a timer stage running for the duration of the set
debouncing time. Each pulse edge during the debouncing time re-triggers the timer
stage.
If the signal is stable until the set debouncing time elapses, a telegram containing the
time tag of the first pulse edge is generated. As an alternative the time tag may be
generated after debouncing by setting parameter MAIN: Time tag to the value
'After debounce time'.
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, no telegram is generated.
Time-tagged entries of the first pulse edge are only generated after debounce time has
elapsed. If these entries are saved without delay (setting of MAIN: Time tag tothe
value '1stEdge,OpMem unsort’) they are not necessarily saved in chronological order in
the operating data memory. If above parameter has been set to the value
'1stEdge,OpMem sorted' then all entries are always saved in chronological order in the
operating data memory.
1 2 3 ‘ 4 ‘ 5 6 7
Telegram with
time tag 1s 2e
Signal sequence — — ‘ ‘
50 ms 50 ms 50 ms
HH* | L
Time tag 1 2
2 60 FOZ50118
3-43 Signal flow with debouncing when time tagging occurs with the 1st pulse edge
(e.g. parameter MAIN: Time tag setto the value '1stEdge,OpMem unsort' or '1stEdge,OpMem sorted'.)
Example: Set debouncing time: 50 ms
S: start
e: end
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(continued)

Chatter suppression

Sending of the first telegram starts a timer stage running for the duration of the set
monitoring time. While the timer stage is elapsing, telegrams are generated for the
admissible signal changes. The number of admissible signal changes can be set.
After the first "inadmissible" signal change, no further telegrams are generated and the
timer stage is re-triggered. While the timer stage is elapsing, it is re-triggered by each
new signal change. Once the timer stage has elapsed, each signal change triggers a

telegram.

Telegram with

time tag 2e 3s

de

Signal sequence

200 ms
— —
200 ms
200 ms
—
200 ms
m e
Time tag 3 4
Debouncing
3 80 FOZ50124
3-44 Signal flow for debouncing and chatter suppression
Example: Set debouncing time: 20 ms

Set chatter monitoring time: 200 ms

Number of admissible signal changes: 4

s: start

e: end

3-78
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3 Operation

(continued)

3.12.2 Bay type selection

The P132 is designed to control up to three switchgear units. The Bay Panel type
defines the layout of a bay with its switchgear units.

The P132 offers a selection from pre-defined bay types. Should the required bay type
be missing from the standard selection then the user can contact the manufacturer of the
P132 to request the definition of a customized bay type to download into the P132.

By applying the bay editor from the PC Access Software MiCOM S1 the user can also
define new bay types. The number of this additional bay type will then be displayed at
MAIN: Customized bay type.

Once the user has selected a bay type, the P132 can automatically configure the binary
inputs and output relays with function assignments for the control of switchgear units.
The assignment of inputs and outputs for an automatic configuration is shown in the
List of Bay Types in the Appendix.

1 2 3 ‘ 4 ‘ 5 6 7

MAIN: Type of
bay
[ 220 001 ]
MAIN: Auto-
assignment I/0
[ 221 065 ]
— —

BBl T

.

MAIN: DEVxx is -
a C.B.

306 044

%AIN% Customized
a e
[ 5213”862 ]

40 60 12751A0A

3-45 Bay type selection
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3-80

3.12.3 Conditioning of the Measured Variables

The secondary phase currents of the system transformers are fed to the P132. There is
the option of connecting up to five voltage transformers. The measured variables are —
electrically isolated — converted to normalized electronics levels. Air-gap transformers
are used in the phase current path to suppress low frequency (DC decays and offsets)
signal components. The analog quantities are digitized and are thus available for further
processing.

Settings that do not refer to nominal quantities are converted by the P132 to nominal
quantities. The user must therefore set the secondary nominal currents and voltages of
the system transformers.

The connection direction of the measuring circuits on the P132 must also be set.
Figure 3-46 shows the standard connection. By this setting the phase of the digitized
currents is rotated by 180°.

If the P132 is to operate with the GFDSS function (ground fault direction determination
using steady-state values), current transformer T4 needs to be connected to a current
transformer in Holmgreen connection (dashed lines in Figure 3-46 ) or to a core balance
current transformer.

When the P132 is equipped with the temperature p/c board (RTD module for PT 100,

Ni 100 or Ni 120, terminal connection diagram in Annex D) further resistance
thermometers, in addition to the PT 100 resistance thermometer connected to the analog
module (I/0), can be connected to the RTD module as described in Chapter 3 section
"Measured Data Input”, ‘Connecting resistance thermometers to the RTD module’.
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1 2 3 4 5 6 7
— @ A
® @ B
Pl (o
.
Vref |
. .
| « !
' MAIN: Conn. MAIN: Inom
meas. circ. IP device
A [ 010 004 ] [ 010 003 ]
S 2 e = s
[ X X .Y [— ® 1 |
1B
JUl | T2 |-p X X .Y [ o 1
' IC X <y L ) ic .
[ I T3 Ip I: Standard
.. IN 5‘( ; 1) it
— — . Opposite .
| rty )i & o
1 | MAIN: Conn. MAIN: IN,nom
* I 1] . meas. circ. IN device .
L | [ 010 019 ] [ 010 026 ] |
I I IN
JLTE - — = . % *- — o e :
I 1: Stapdard
Y =1)
I . 25 Oppggite .
. .
. .
. MAIN: VNG, nom .
.T. sec.
[ 010 028 ] |
VN-G |
.
MAIN: Vnom
V.T. sec.
[ 616 009 ]
] [ .
0) VA-G |
o vB-G
9 ve-G |
. .
1276202 A_EN

3-46

see references in above text.)
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3.12.4 Operating Data Measurement

The P132 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 for all three phases

Maximum phase current

Minimum phase current

Delayed and stored maximum phase current — maximum demand values

Residual current measured by the P132 at the T 4 transformer

Phase-to-ground voltages

Sum of the three phase-to-ground voltages

Phase-to-phase voltages

Maximum phase-to-phase voltage

Minimum phase-to-phase voltage

o0 o0ooooooo o o

Positive and negative sequence voltage referred to Vhom

O

Positive- and negative-sequence current and voltage, taking into account the set
phase sequence (alternative terminology: Rotary field)

Neutral-point displacement voltage measured by the P132 at the T 90 transformer
Reference voltage measured by the P132 at the T 15 transformer
Active, reactive and apparent power

Active power factor

o 0o o o o

Load angle ¢ in all three phases (as a quantity and a per-unit quantity referred to
100°)

O Angle between the measured values for the residual current and the neutral-point
displacement voltage (as a quantity and a per-unit quantity referred to 100°)

O Phase relation between calculated and measured residual current (as a quantity and
a per-unit quantity referred to 100°)

O Frequency

O Active and reactive energy output and input

The measured data are updated at 1 s intervals. Updating is interrupted when a general
starting signal is issued or if the self-monitoring function detects a hardware fault.
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Measured current values

The measured current values are displayed both as per-unit quantities referred to the
nominal quantities of the P132 and as primary quantities. To allow display in primary
values, the primary nominal current of the system current transformer should be set in

the P132.

Phase sequence A-B-C
(alternative terminoloqy:
clockwise rotary field)

!neg :é"(JA +§2 'lB +§lc)‘

Lpos :%"QA +a-lg +a? lc)‘

a= e1120

a2 = oi240°
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Phase sequence A-C-B

(alternative terminology:

anti-clockwise rotary field)

!neg :%"(!A +§'!B +§2 !C)‘

Lpos :%"QA +a’ ‘g +§‘lc)‘
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«

MAIN: Meas.
value rel_ 1P
*MAIN: General —{>1 [ 011 030 ]
starting

306 539

’¥AIN: Hardware — [
ault

306 540

—c3
—c4

u||afja]{a}|ailn

1 MAIN: Current A
-u.
E 005 041 ]

2 MAIN: Current B
-U.
P-6os 0411

3 MAIN: Current C
-u.
- ‘E 007 041 ]

MAIN: Current
T 952 81ty

5 I\{\él%la Cgrrent
,max p.u.
T comp [ 605 051 ]

*
|
++ +
N

=
Q
X
=
>
2
O
3
Q0
X

s
3
oc
S
Q
oo
=
2
e

Inom C.T.
010 001 ]

=14

—— MAIN: Current A
005 040 ]

—— MAIN: Current B
006 040 ]

Current C
7 040 ]

IN: Current
IP% prim.
005 010 ]

MAIN: General 0: don’t execute
E688§ ngRj 1: execute

A1: execute
MAIN: General
reset EXI

[ 005 255 ] L
MAIN: Reset

1P max,st. _EXT R
[ 005 211 ]

O MO r=Z rE== r=—ME
[«
(=
Gy
Q
(&)
[

1276163B_EN

3-47 Measured operating data — phase current
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1 3 6 7
«
’MAICN:tGenem% = I;Ze\ilzlzlﬁeas‘ value
S e ) [ 011 031 ]
#MAIN: Hardware c
fault
306 540
1
i Ir
MAIN: Current IN
U,
. P 064 044 1
MAIN: IN,nom
C.T. prim.
[ 010 018 ]
MAIN: Current IN
rim,
F 004 043 1]
N 80 SBZ5097A
3-48 Measured operating data — residual current
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Delayed maximum phase
current display

Stored maximum phase
current display

3-86

The P132 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 Ip max (S€€ upper curve in

Figure 3-49). The time after which the delayed maximum phase current display will have
reached 95 % of maximum phase current Ip ma is set at

MAIN: Settl. t. IP,max,del.

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 Figure 3-49). The stored maximum phase current to the
actual value of the delayed maximum phase current is set at

MAIN: Reset IP,max,stored (see lower curve in Figure 3-49).
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50Z0115A_EN

1P, max,st.USER
[ 003 033 ]
IP,max,st. EXT

MAIN: Reset
[ 005 211 ]

MAIN: Reset

Operation of delayed and stored maximum phase current display
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3 Operation

(continued)

Measured voltage values

The measured voltage values are displayed both as per-unit quantities referred to the
nominal quantities of the P132 and as primary quantities. To allow a display in primary
values, the primary nominal voltage of the system transformer needs to be set in the

P132.
1 2 3 5 6 7
VA-G COMP
VB-G
vC-G
VPG, max VPG, max
VPG, min VPG, min
«—+
+ %(VPG) /3 Z(VPG)/3
z
-+ VA-B
I
+ VB-C
z
+ VC-A
COMP
VPG, max VPP, max
VPG,min VPP, min
5 120 FAZ5009A
3-50 Determining the minimum and maximum phase-to-ground and phase-to-phase voltages
3-88

P132/EN M/Bc5 // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612



3 Operation

(continued)

1 2 3 4 5 6 7
«
MAIN: General
* starting —> C
306539
« MAIN: Hardware
fault — MAIN: Meas. value
306540 rel. Vv
[ 011 032 ]
VA-G 1T —c1
VB-G T —c2
VvC-G T —c3
VPG, max 1T L 1ca
VPG, min 1T L 1c5
2(VPG)/3 T I—{ce
VA-B T — C7
VB-C T L lcs
VC-A 1T —co
VPP, max T — c10
VPP,min 1T —c11
Vneg T —C12
Vpos T — C13
L AE Ygbtgoe + pu.
AIN: Vol e B-G p.u.
2 006 043‘?‘g P
3 A(I)87 \(/)%%tfge GG p-u.
4 MA(I)gé V%%tfge VPG, max p.u.
5 ALI‘N: Spg.~ Voltage VPG,min
“009 04
6 §A?ﬂ? \(/)o?t! 2(VPG)/\3 p.u.
[ 005 0131
AIN: Vol e AB p.u.
’ 'f 005 02549 P
8 MAIN: Volt B-C p.u.
{4006 62579¢ p-u
g (A7 Yakgee oA P
10 I%A(I)gg \(/)%Ist ge VPP,max p.u.
11 '%A(IJgg \6(21I5t]age VPP,min p.u.
12 I\EA(Ijgg \(/)c:)Ll7t ge Vneg pu.
AIN: Vol V| -
13 'f 009 big9€ VPos RU
A
MAIN:z Vnom V.T.
prim.
010 002 ]
L] AIN: Voltage A-G prim.
% 305 9% i) ¢ pri
L V\fAd(l)\% \(/)%Iztige B-G prim.
rfAd(l)\l7 \cl)%lztige C-G prim.
!\fAd(l)\ls \(/)%Izt] VPG,max prim.
%Ad(')\lg \C/)?llzt VPG,min prim.
bfAdBlS \(/)(:)let] =(VPG)/3 prim.
!\II__IA(;(I)\IS \c/)%!ltage A-B prim.
MAIN: Voltage B-C prim.
I {006 03439 P
!%Ad(l)\l7 \éﬁht?ge C-A prim.
’\EAC!’O\IS \61‘)1!1t_ VPP,max prim.
MAIN: Voltage VPP,min prim
[ 009 044 ]
1276204A_EN
3-51 Measured operating data - phase-to-ground and phase-to-phase voltages
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3 Operation

(continued)

1 ‘ 2 ‘ 3 4 5 6 7
7
#MAIN: General — ¢
starting int. -
306 533
#MAIN: Hardware [ MAIN: Meas. val.
fault rel. VNG
306 018 [011 033 ]
1
-6 1T c
— —
- MAIN: Voltage
VNG guun
« [ 004 042 ]
MAIN: VNG,nom
V.T. prim.
[ 010 027 ]
— —
MAIN: Voltage
VNG prim,
[ 004 041 ]
1 80 19750644
3-52 Measured operating data - neutral-point displacement voltage
1 2 ‘ 3 ‘ 4 5 6 7
<
MAIN: Meas. val,
rel. Vref
[ 011 034 ]
#MAIN: Hardware [E—: P
fault
306 018
— —
Vrei T ¢
— —
. MAIN: Voltage
Vref p.u.
« [ 005 047 ]
MAIN: Vref,nom
V.T. prim.
[ 010 100 ]
— —
MAIN: Voltage
Vref prim.
[ 005 046 ]
LY 80 4720109
3-53 Measured operating data — reference voltage
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3 Operation

(continued)

Measured values for

power, active power factor,

and angle
The load angle and the angle between the measured values for the residual current and
the neutral-point displacement voltage are only determined when associated currents
and voltages exceed minimum thresholds.

Parameter MAIN: Meas. direction P,Q may be changed from 'Standard' to
'‘Opposite’ if the user wishes to have the following measured operating data displayed
with the opposite sign ( see figure 3-54):

O MAIN: Active power P p.u

O MAIN: Reac. power Q p.u.

O MAIN: Active power P prim.

O MAIN: Reac. power Q prim.

The remaining measured operating data is not influenced by the setting of this
parameter. It must be noted that by inverting the sign only, the display of measured
operating data is involved but all protection functions will still apply internally non-
inverted measured values.
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3 Operation

(continued)

1 2 3 4 5 6 7

# MAIN: Inom C.T.

rim:
£ol6 ooz 1
A MAIN: Vnom V.T.
010 002 ] MAIN: Appar
RUSE ok §
MAIN: Active power
actor
004 054 ]
MAIN: Appar. power
S rlm.pp p
1A b2 [ 605 025 ]
i T e LR o
L [ 006 096 ]
1B > 0.025 Inom ] [ MAIN: Active power
- - — U.
X X - Y L E Bo4 051 1
] [ M Y MAIN: Reac. power
— e - U.
1c > 0.025 Inom — Bo4 053 1
X X-Y i MAIII\J-imActive power
X X- Y [ 004 050 ]
VA-G > 1.5V — -
- 1: Standard MAIﬁ.iml?eac. power
Y =1 P BEAMos2 4
%Y Qppf)slte
VB-G > 1.5V — -
ye-6 > 1.5V —
IN > 0.02 INnom —
Cc @ MAIN: Load angle
¢ Pood 84 1
VN-G S 15V L
V . = —
MAIN: Load angle
¢ hi A 9
004 055 ]
& C ® Mﬁ:NB L?ad angle
005 074 ]
— —
MAIN: Load angle
[ hi1 B
004 056 ]
CD MAIN: Load angle
& ¢ ] T phi S pu ¢
p 005 075 ]
— —

MAIN: Load angle
i C

P hi
004 057 ]
[& c ] CD MAJN Angle phi N
005 076 ]
1 1 [
MAIN: Angle phi N
¢ [ 004 073 1 P
® MAIN: Angle

SVPG/IN_ p.u.
[ 005 072 ]

:
\—T‘
[
||
|

ZVPGN vé l\?
P i
Ly [ 005 009 ]
M
N
* ligrera! =
306539 J
. Mé&lilt Hardware
306018
3-54 Measured operating data - power, active power factor, and angle
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3 Operation

(continued)

Phase relation Iy
The P132 checks if the phase relations of calculated residual current and measured
residual current agree. If the phase displacement between the two currents is < 45°,
then the indication ‘Equal phase’ is displayed.

1 2 3 4 5 6 7
A b3
I8 M CoMe
ic ¥
IN
1 2 VMAIN: Phase rel.,
IN vs ZIP
1: Equal phase [ 004 073 ]
2: Reverse phase
13 i 470 12A
3-55 Phase relation between calculated and measured residual current
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3 Operation

(continued)

Frequency

The P132 determines the frequency from the voltage V. This voltage needs to exceed
a minimum threshold of 0.65 V., in order for frequency to be determined.

* GRUND: General- =11 c
anregung_Int j
306539
& GRUND: Hard
GRUND: Hardware-
306018 >0,65*Unom
5 (D 1(éRUND: Frequenz
U-g * 17 ¢ [ 684™070 1
-E -
-
f GRUND: Frequenz f
¢ [ 004 040 ]
3-56 Frequency measurement
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3 Operation

(continued)

Active and reactive energy

output and input
The P132 determines the active and reactive energy output and input based on the
primary active or reactive power.

There are two procedures available to determine active and reactive energy.

If procedure 1 is selected, active and reactive energy are determined every 2 s
(approximately). If procedure 2 is selected, active and reactive energy are determined
every 100 ms (approximately). In this way higher accuracy is achieved. Whenever the
maximum value of 655.35 MWh or 655.35 MVAr h is exceeded, a counter is incremented
and the determination of the energy output is restarted. The value that exceeded the
range is transferred to the new cycle.
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3 Operation

(continued)

The total energy is calculated as follows:

Total energy = number of overflows * 655.35 + current count

1 2 3 4 5 6 7
«
MAIN: Op. mode
energy cn
Pom 138 ]
MAIN: Active power
% 51'"()50] MAIN: Act.ener
JP(Y) dt outgiprlm' v
[ 005 061 ]
—1 R
-JP(D) dt MAIN: Act.energy
["60sP583
e R L 1
MAIN: Reac. power
664 052
1 b 4 JQ(r) dt MAIN: React.en.
MAIN: Reset PU58s BEE™
meas.v.en.USER e— R
[ 0037032 ]
AIN: R
- : React. en.
° foew ar g Phi
JL 1 >1] R L 1
0: don"t execute MAIN:
1: execute Overflow No.overfl.act.en.
ut
Transfer f 009 090 1]
MAIN: Reset
meas.v.en.EXT
[ 005 212°] WAIN:
Overflow No.overfl.act.en.
Transfer [ 009 091 ]
overflon NALN: os o/ f1
Transfer | —— [ 009 092 ]
Overflow Mé;gfeﬂ?imﬂﬂ'
E 009 093
Transfer
12Z6133A_EN
3-57 Determining the active and reactive energy output and input

3-96 P132/EN M/Bc5 // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612



3 Operation

(continued)

Selection of the procedure
to determine energy output

Procedure

Characteristics

Applications

1

O Determination of the active and reactive energy
every 2 s (approximately)

O Reduced system loading

O

O

Constant load and slow load variations (no
significant load variations within 1 second).

Phase angles below 70° (cos ¢ > 0.3).

O Determination of the active and reactive energy
every 100 ms (approximately).

O Increased system loading

Fast load variations

O Phase angles below 70° (cos ¢ > 0.3).

The maximum phase-angle error of the P132 of 1° leads to greater errors in
measurement when the phase angle increases, as shown (for the range 0° < ¢ <90°) in

the following diagram.

Fault

5%

2%

45°

70° Phase angle ¢

S870401B

3-58

Error of measurement:

Error of measurement in the determination of energy output resulting from the phase angle error of the P132

approx. £ 2 % of the measured value for |cos ¢| > 0.7

approx. £ 5 % of the measured value for [cos ¢| > 0.3
where the whole measuring range is -180° < ¢ < 180°.
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3 Operation

(continued)

Canceling a device
function

3-98

For phase angles ¢ with |coso| < 0.3, or when the error of measurement resulting from
the maximum phase-angle error is not acceptable, external counters should be used to
determine the energy output.

3.12.5 Configuring and Enabling the Device Functions

The device can be adapted to the requirements of a specific high-voltage system by
configuring the available function range. By including the desired device 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.

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

O The device function must be disabled.

O None of the functions of the device function to be cancelled can be assigned to a
binary input.

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

O No functions of the device function being cancelled can be selected in a list setting.

If the above conditions are met, proceed through the 'Configuration’ branch of the menu
tree to access the setting relevant for the device function to be cancelled.

If, for example, the "LIMIT" function group is to be cancelled, the setting of

LIMIT: Function group LIMIT is setto 'Without'. To re-include the "LIMIT"
function in the device configuration, the same setting is accessed and its value is
changed to 'With'.

The device 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
device functions, it is presumed that the corresponding device function is included in the
configuration.
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3 Operation

(continued)

Enabling or disabling a
device function

Besides canceling device 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
state remains stored in memory.

"1" — then the last plausible

Note: If the protection is disabled via a binary signal input that is configured for
MAIN: Disable Protect. EXT, the signal
MAIN: Blocked/Faulty is notissued.
1 3 7
P 4
MAIN: Device
on-line
[ 003 030 ]
0 A0: No (= off)
1 & MAIN: Protection e
0: No (= off) 4u e

1: Yes (= on)

«
INP: Fet.
assignm. U xxx
[ 152 xxx ]
— —
Uxl
Ux2
Ux3
Uxx
Address 003 027 gﬁigieﬁm ext.
Address 003 026 [ 003 028 1]
MAIN: Enable ™y
rotect. EXT & syt
ip 003 027 ] R1| MAIN: Prot. ext.
] disabled
MAIN: Disable gl 311 [ 038 046 ]
rotect, EXT
ip 003 026 ] »—u Rﬁ
16 100 D525004A
3-59 Enabling or disabling a device function
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3 Operation

(continued)

Enabling or disabling the
residual current systems of
the DTOC/IDMT protection
Disabling or enabling may be carried out with parameters or binary signal inputs.

Enabling of the residual current systems of the DTOC/IDMT protection depends on the
settingat MAIN: Syst.IN enabled USER. If this enabling function has been
activated, the residual current systems of the DTOC/IDMT protection can be disabled or
enabled with parameters or through appropriately configured binary signal inputs.
Parameters and configured binary signal inputs have equal status. If only the

MAIN: SystemIN enable EXT function is assigned to a binary signal input, then the
residual current systems of the DTOC/IDMT protection will be enabled by a positive
edge of the input signal and disabled by a negative edge. If onlythe MAIN: System
IN disable EXT function has been assigned to a binary signal input, then a signal at
this input will have no effect.

3-100 P132/EN M/BC5 // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612



3 Operation

(continued)

1 2 ‘ 4 7
«
MAIN: Syst.IN
enabled USER
[ 018 008 ]
0
1 MAIN: System IN
enabled
0: No [ 040 133 ]
1: Yes
MAIN: S%stem IN
4 disable
INP; Fct. [ 040134 ]
assignm. U xxx
[ xxx xxx ]
Uxl
Ux2
Uxz3
Uxx
Address 040 130
Address 040 131
ol MAIN: Syst.IN
s Fjsset i
MAIN: System IN — RY
enable EXT Py —
[ 040 130 ] MAIN: Enable
syst. IN USER
[ 003 142 ]
0
I 1
0: don't execute
1: execute
MAIN: Syst. IN il
disable EXT
[ 040 131 1 «
MAIN: Disable
syst.IN USER
[ 003 141 ]
0
I 1
0: don't execute
1: execute
12 190 19750004
3-60 Disabling or enabling the residual current systems of the DTOC/IDMT protection
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3 Operation

(continued)

3.12.6 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 set to O s, switching is effective as long
as the binary signal input is being triggered.

1 2 3 4 5 6 7
4
MAIN: Hldpstime
yn_par. X
r * 1
MAIN: Switch MAIN: Dynam.
yn_garam_EXT 1L [>1] aram. gctive
036°033] 0407090 ]
th=0s &

* | Parameter | MAIN: HId_time
dyn.par. PSx
set 1 018 009
set 2 001 211
set 3 001 212
set 4 001 213
3-61 Activation of "Dynamic Parameters"
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3 Operation

(continued)

3.12.7 Inrush stabilization (harmonic restraint)

The inrush stabilization function detects high inrush current flows that occur when
transformers or machines are switched on, and, if detected, it will then block the
following functions:

O The phase current starting and negative-sequence current starting of definite-time
overcurrent protection (DTOC)

O The phase current starting and negative-sequence current starting of inverse-time
overcurrent protection (IDMT).

The inrush stabilization function identifies an inrush current by evaluating the ratio of the
second harmonic current components to the fundamental. If this ratio exceeds the set
threshold, then the inrush stabilization function operates. Another settable current
trigger blocks inrush stabilization if the current exceeds this trigger. The setting of the
operating mode determines whether inrush stabilization will operate phase-selectively or
across all phases.
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3 Operation

(continued)

1 ‘ 2 3 4 5 5 7
b4
MAIN: OBé rush
restr. X
T
(o]
1
2
0: Without
1: Not_phase-
selective
2: _Ph —
selecg?SB
MAIN: Inrush
stagll.ntg?gg *
A 306014
MAIN: I>lift rush
MAIN: Protection 9 ¢ resfr PSx 1
*active 7 MAIN: Rush restr.
- = — kL
1A
1 MA'I:N:_ Rush restr.
> rig.
1 E 551%:2s 1
1B
1 MAIN: Rush restr.
217 ¢ 851920 1
1C
>20.1 Inom
1T r
1T —
1T —
<
MAIN: R
|(2?n)/tl’s?n) RS
fnom
f X 1 1@*f)/1(fn) —
2*£20m
~
fnom
%
2*fnom 1(2*fn) /1 (Fn) .
T
fnom
E
*
2 gom 1(2*Ffn) /1 (fn) —
a.v]
* Parameter | MAIN: O rush MAIN: I>1ift rush| MAIN: Rush
restr. Péx restr PSx V2 210D Psx
set 1 017 097 017 095 017 098
set 2 001 088 001 085 001 091
set 3 001 089 001 086 001 092
set 4 001 090 001 087 001 093
3-62 Inrush stabilization
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3 Operation

(continued)

3.12.8 Function blocks

By including function blocks in the bay interlock conditions, switching operations can be
prevented independent of the switching status at the time, for example, by an external
signal "CB drive not ready" or by the trip command from an external protection device.

Binary input signals conditioned by debouncing and chatter suppression or output
signals from the programmable logic function can be assigned to the function blocks 1
and 2 by setting a '1 out of n' parameter. The input signal from the function blocks starts
a timer stage and after it has elapsed, the signal MAIN: Fct. block. X active

is issued.
1 2 ‘ 3 4 5 6 7
«
MAIN: Inp.asg.
fct.block.1
[ 221 014 ]
— —
Signal 1
i A
Signal 2 MAIN: Op. delay
Signal 3 fct. block
. [ 221 029 1]
Signal n
Selected signal F 9 MAIN: Fct.
block. 1 active
[ 221 015
t g MAIN: Fct.
block. 2 active
[ 221 023 ]
«
MAIN: Inp.asq.
fet.block.2
[ 221 022 ]
— —
Selected signal
19 100 FOZ5016A
3-63 Function blocks
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3 Operation

(continued)

3.12.9 Multiple blocking

Two 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 3

MAIN: Blocking 1
EXT
[ 040 060 1

Function 1
Function 2

Function 3

MAIN: Blocking 2

EXT
[ 040 061 ]
18 100

A

MAIN: Fct.assign.
block. 1

[ 021 021 ]

m out of n

Selected functions

MAIN; Blck.1l .

A

MAIN: Fct.assign.
block. 2
[ 021 022 ]

m out of n

Selected functions

[ =]

sel. functions
306 022

MAIN: Blck.2 -

[ =]

sel. functions
306 023

D5Z50CLA

3-64 Multiple blocking
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3 Operation

(continued)
3.12.10 Blocked/Faulty
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. Inaddition functions can
be selected that will issue the MAIN: Blocked/Faulty signal by setting a ‘m out of
n’ parameter.
1 ‘ 2 3 4 5 6 7
MAIN: Device
on-line
003 030 1 n
1 No (= off) 1 MAIN: Device
- not read
[ 004 060 1
«SFMON: Blocking 11 MAIN: Blocked/
- faulty
304 951 [ 0047065 ]
MAIN: Trip cmd.
blocked
[ 021013 ] P
MAIN: Fet.
assign. fault
[ 021 031 ]
—
Signal 1
Signal 2 m out of n
Signal 3
Signal n
Selected signals
]l 80 DAZ50EHA
3-65 "Blocked/Faulty" signal
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3 Operation

(continued)

3.12.11 Coupling between control and protection for the CB closed signal

Bay type selection defines the external device (DEVO1 or DEVO2 or ...) that represents
the circuit breaker. Coupling between control and protection for the "Closed" position
signal is made by the setting MAIN: Sig. asg. CB closed. Asaresult, the CB
status signal needs to be assigned to one binary signal input only if this coupling is
implemented.

1 2 ‘ 3 ‘ 4 5 B 7

P4

MAIN: Sig. asg. CB
closed
[ 021 020 ]

DEVO1l: Closed
S|gnal EXT
[ 210 031 ]

DEVO02: Closed
SIgnaI EXT
[ 210 081 ]
DEV0O3: Closed
sugnal EXT
[ 210 131 ]

MAIN: CB closed
Slg. EXT
[ 036 051 ]

Selected signal

MAIN: CB closed
sig. EXT
[ 036 051 1]

[ v

1276268 A_EN

3-66 Coupling between control and protection for the CB closed signal
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3 Operation

(continued)

Close command counter.

3.12.12 Close Command

The circuit breaker can be closed by the auto-reclosing control function (ARC), by the
automatic synchronism check (ASC), by parameters or via an appropriately configured
binary signal input. The close command by parameters or a binary signal input is only
executed if there is no trip command present and no trip has been issued by a protection
device operating in parallel. Moreover, the close command is not executed if there is a
"CB closed" position signal present. The duration of the close command can be set.

If the ARC function issues a close request while the ASC function is enabled, then the
close command requires a close enable by the ASC function.

The number of close commands are counted. This counter may be reset individually or
together with other counters (see section 'Resetting Actions’). If the ARC function issues
a close request while the ASC function is enabled, then the close command requires a
close enable by the ASC function.
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3 Operation

(continued)

MAIN: Man. close
cmd. EXT
[ 041 0221
MAI[\)I Man.cl.cmd.
1.EXT
0417023 ]

ARC: (Re)close
reguest
37 077 ]
ASC: Close enable
[ 037 0831]

ASC: Enabled
[ 018 024 ]

¢ ASC: Manual
close request
305000

MAIN: Gen. trip
ommand_1
‘f 036 071 ]

MAIN: Gen. trip
omman
f 036 022]

MAIN: CB closed
|8 EXT

['836 0517

CBF: Parallel
rl

[ 7 019]

AIN: General
“88% 8354

A1: execute

MAIN: General
reset EXT
[ 005 255]
MAIN: Reset c.
cl/tr.c EXT
[ 005 210 ]

2 3
b 4
MAIN: Man. close
cmd. USER
[ 018 033 ]
[0]
I

0: don’t execute
1: execute

l&l
(&
s &
—g|

p 4

MAIN: Close

}

.

MAIN: Reset c. cl/
tr.cUSER

L 003 007 ]
— —
0

IL 1

0: don’t execute
1: execute

EQ

C cmd.pulse tim
015 067

—

1 17L
T

MAIN: Man. close
ommand
037 068 ]

MAIN Close aft
[ 037 o1 1

MAIN: Close
command
[ 037 009 ]

1276207A_EN

3-67 Close Command
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3 Operation

(continued)

3.12.13 Multiple signaling

The multiple signals 1 and 2 are formed by the programmable logic function using OR
operators. The programmable logic output to be interpreted as multiple signaling is
defined by the configuration of the binary signal input assignment with the corresponding
multiple signaling. Both an updated and a stored signal are generated. The stored
signal is reset by the following actions:

O General reset

O Latching reset

O LED indicators reset

O A command received through the communication interface.

If the multiple signaling is still present at the time of a reset, the stored signal will follow
the updated signal.
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3 Operation

(continued)

A1: execute

MAIN: General
reset EXT
[ 005 255 ]

O?UTP' _Reset
atching
402102

*MAIN: Reset LED
306020

1 2 3 5 6 7
P4
MAIN: Lnp.asg.
mul s%gp 1 9
2217051 ]
Signal 1
Signal 2
Signal 3
Signal n
- MAIN: Mult.
Selected signal ? S sug_ 1 active
[ 221 017 ]
P MAIN: Mult.
>1 f'géll sﬁo ed
MAIN: Inp.asg Sij1 05
mulf.sug. 2
2217052 ] R1
Selected signal ? S MAIN: _Mult.
sig._ 2 active
t'921°03%Y
COMM1: Reset
rﬁult. sig-_1 =1 MAIN: Mult.
______ 1 =1 |g_ 2 stored
s1j1 f 217055 |
COMM1: Reset
rEu T. sig._2 {31} R1|
MAIN: General
reset USER
[ 003 0021

127Z62FMA_EN

3-68 Multiple signaling
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3 Operation

(continued)

3.12.14 Ground Fault Signaling

If a ground fault has been detected by either the GFDSS function (ground fault direction
determination by steady-state values) or the TGFD function (transient ground fault
direction determination), the P132 analyzes the phase-to-ground voltages and identifies
the phase on which the ground fault has occurred.

During a ground fault, the P132 determines the lowest phase-to-ground voltage and
checks if the two other phase-to-ground voltages exceed the threshold of 0.2 Vom.
In addition, the two higher phase-to-ground voltages must exceed the lowest phase-to-
ground voltage by a factor of 1.5. If these conditions are met, a ground fault signal is

issued for the phase with the lowest phase-to-ground voltage.

1 4 5 3 7
MAIN: Ground c
(04T 087 1
— —
VA-G
VB-G Vmin
vC-G
in=vVA- o MAIN: Ground
Vmin=VA-G & fault A
Vmin=VB-G -—Ae—-m | [ 041 054 ]
Vmin=VC-G 7] MAIN: Ground
fault B
[ 041 055 ]
e MAIN: Ground
fault C
[ 041 056 ]
> 0.2 Vnom
— —
1T
1T (& |
1T ¢ & |
& |
> 1.5 VA-G
— —
1T &
1T
> 1.5 VB-G
— —
1T &
1T
> 1.5 VC-G
— —
1T &
1T
24 150 SBZ50B1A
3-69 Phase-selective ground fault signaling
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3 Operation

(continued)

Ground fault signals generated either by ground fault direction determination using
steady-state values (GFDSS) or transient ground fault direction determination (TGFD)

are grouped together to form multiple signaling.

GFDSS: Grd. fault
dm

Fow./a .
009 037 ]

GFDSS: Ground
fault (curr.)
[ 009 038 1

TGFD: Ground
fault

[ 004 033 1
GFDSS: Direct.

forward/LS
[ 009 035 1

TGFD: Forward /
LS
[ 004 031 ]

GEDSS: Direct.

backward/BS
[ 009 036 1

g(S;FD: Backward /
[ 004 032 ]

0 100

MAIN: Ground
fault
[ 041 087 1]

MAIN: Gnd. fault
forw, /LS
[ 041 088 ]

MAIN: Gnd. fault
backw. /BS
[ 041 089 ]

SBZ01824

3-70 Multiple ground fault signals
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3 Operation

(continued)

3.12.15 Starting Signals and Tripping Logic

Phase-selective starting

signals
Common phase-selective starting signals are formed from the internal phase-selective
starting signals of definite-time overcurrent protection and of inverse-time overcurrent
protection.

An adjustable timer stage is started by the phase-selective starting signals, the residual
current starting signal and the negative-sequence starting signal. While this timer stage
is running, the starting signals are blocked. The starting signals are also blocked directly
by the motor protection if the startup of a motor has been detected. Blocking is
suspended if a trip signal is present.

The operate delays for the residual current and negative-sequence current stages of the

DTOC and IDMT protection functions can be blocked for a single-pole or multi-pole
starting (depending on the setting).
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3 Operation

(continued)

1 2 3 4 5 6 7
g%lﬁélcien. trip Méth Block " .
start. signa
L 858 005 1 & 519
GRUND: Gen. trip
|gngl 2
1'958%0%3 q
P: Start
043 115 21
«
MAIN: Suppr.
start SprPSX
0] t
21 e —
- i AIN: Starting A
+DTOC: Starting A =7 . 1345 3&erfine

5

<+ IDMT: Starting A
304 359

- AIN: Starting B
+DTOC: Starting B = 2] "d26 888"F
+ IDMT: Starting B P!
304 360
+DTOC: Starting C : i
305460 9 =1} &l '%A(§4N() (S)(t)%rfmg ¢
¢ IDMT: Starting C u
304361 L
DTOC: i N =11 ALNZ rting GF
+DTOC: Starting = &l L
IDMT: Starting ‘
Lref N> -
[ 040 081 ] .
IDM¥ Startlng 1 T “."ﬁé“: Starting
8407587 1 L 040 105 ]
DTOC Starting = L ¥ﬁ{N: Starting A
[ 0% 145 ] [ - " 306513
DTOC: Starting & - MAIN: Starting B e
Ineg>> int.
[ 036 146 ] 306514
DTOC: Startln AIN: Starting C
Ine 9 >2 ’¥Int. 9 *
[ 0 6 147 ] 306515
AIN: Starting N
4 ’%Ant- 306516 g *
MAIN: Bl.tim.st. MAIN: Starting -
IN,neg PSX Ineg
[ ] 306517
o] N
MAIN: Block tim
1 & |21 st. IN,neg *
306 400
2
0: Without

1: For single-ph. start
2: For multi-ph. start.

Parameter | MAIN: Su gpPSx MAIN: BI tlm st.

start.si IN,neg P
set 1 017 054 017 015
set 2 001 222 001 214
set 3 001 223 001 215
set 4 001 224 001 216
1276208A_EN
3-71 Phase-selective starting signals. (IDMT represents IDMT1 and IDMT2; the addresses apply to IDMT1.)
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3 Operation

(continued)

General starting

The general starting signal is formed from the starting signals of the DTOC and IDMT
protection functions. A setting governs whether the residual current stages and the
negative-sequence current stage will be involved in forming the general starting signal.

If the operate signal from one of the residual current stages and the negative-sequence
current stage does not cause a general starting (due to the setting) then the associated
operate delays will be blocked. As a result, a trip command cannot be issued by residual
current and negative-sequence current stages.

MAIN: General
reset USER
[ 003 002 ]

A1: execute

A

MAIN: Gen.
Modf PSx

1

start.

1
—

0

1 P

0:
IN,
1
N,

W/o start
Ine

With start
Ineg
MAIN: Start. P

1>,klref,P>
306 821

iy geera
[ 605 255 ]

DTOC: Starting
1>

w‘
X

MélNi No. general
rt.
19684000 1

[ 040 036 ]

IDMT: _Starting
ref, P>
040 080 ]

DTOC: Starting

MAIN: General
startlng
[ 040 000 ]

]

1>>
029 ]

[ 040
Starting
>>>

MAIN: General

starti ng
308539

DTOC:
039 075 ]

IDMT: Starting

ref N>
t 040 081 ]
DTOC: Starting
IN>
[ 040 077 ]
DTOC: Starting
IN>>
[ 040 041 ]
DTOC: Starting
N>>>
039 078 ]

DTOC: Starting
N>>>>
t 035 031 ]

IDMT: Starting

N‘
X

eIt

<
MAIN: €GS
PSx

L * 1

—
t 9

ref.neq>
t 040 187 1
DTOC: Starting
Ineg>
[ 036 145 ]
DTOC: Starting
Ineg>>
L 0?6 146 ]
DTOC: Starting
neg>>>
t 0?6 147 ]

+ MAIN: Block

start. signal
306512

MAIN: Gen.
start. Mode PSx
017 027

001 219

001 220

001 221

« | Parameter MAIN: tGS
PSx

set 1
set 2
set 3
set 4

017 005
001 225
001 226
001 227

12Z6201A EN

3-72
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3 Operation

(continued)

Counter for general
starting signals.

Multiple signaling by the

DTOC and IDMT
protection functions

The number of general starts is counted.

The trip signals generated by the DTOC and IDMT protection functions are grouped

together to form multiple signaling.

DTOC: tI> elapsed

% 040 010 1

TOC: tI>>
ela{sed

% 040 033 1
TOC: tI>>>
elapsed

Lol 212,
elagsed
[ 040 082 ]

DTOC: tIneg>

elapsed
E 036 148 1]

TOC: tlneg>>
elagsed
E 036 149 1]

TOC: tIneg>>>
elagsed
R 036 150 g

DMT: tIref,neg>
ela{sed
[ 040 109 ]

DTOC: tIN>

elagsed
040 013 1
TOC: tIN>>
elapsed ]

% 040 121
TOC: tIN>>>

elagsed
[ 039 079 1]
DTIOC: tIN>>>>

MAIN: Timer
stage P elaps.
[ 040 031 1

MAIN: Timer st.

Ineg elaps
[ 040 050 ]
MAIN: Timer

stage N elaps.
[ 020 032 ]p

elapsed

[ 035 040 ]

IDMT: tIref,N>

elapsed —

£ 040 083 1

DTOC: Tri 51l MAIN: TripSi
sigral tI> 21 £I>/i1refbs

% 41 020 1, [ 040 042 ]
DMT: Trip signal

tIref, P> —

[ 040 084 ]

DTOC: Trip 1l MAIN: Tr.sig.
signal tineg> tIneg>/Ir,neg
36 151 1 [ 040 051 ]

DMT: Trlg

518w tiref,neg> —

[ 040 108 ]

DIOC: Trip 51l MAIN: TripSig

signal tIN> - IN>/tIrefN>

E 41 021 1 | [ 040 043 ]

DMT: Trip ‘signal

tIref N> —

[ 040 085 1]

1275120A

3-73 Multiple signaling by the DTOC and IDMT protection functions (IDMT represents IDMT1 and IDMT2; the addresses apply to IDMT1.)

(DTOC stage IN>>>> is available as of version -602.)
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3 Operation

(continued)

Trip command

Latching of the trip
commands

Blocking of the trip
commands

Trip command counter

The P132 provides two trip commands. The functions required to issue a trip can be
selected by setting a 'm out of n' parameter independently for each of the two trip
commands. The minimum trip command closure time may be set. The trip signals are
present only as long as the conditions for the signal are met.

Each of the trip commands can be individually set to operate in the 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. Latching is ineffective if a
trip command has been issued by the ARC function.

The trip commands can be blocked via parameters or an appropriately configured binary
signal input. This blocking is then effective for both trip commands. The trip signals are
not affected by this blocking. If the trip commands are both 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".

The number of trip commands is counted. The counters can be reset either individually
or as a group.
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3 Operation

(continued)

1 2 ‘ 3 4 5 6 7
.4
MAIN: Trip cmd.
block. USER
[ 021 012 ]
0
el MAIN: Trip cmd.
L 4 blocked P
0: No [ 021 013 ]
1: Yes
MAIN: Trip cmd.
block. EXT <
[ 036 045 ] MAIN: Fct.assig.
trip cmd.1
[ 021 001 ]
Signal 1
Signal 2 — mout of n
Signal n
Selected signals 7 MAIN: Gen. trip
518nal
MAIN: Min.dur. [ 036 005 ]
trip emd. 1
021 003 ]
« —
MAIN: Latchin )
trip cmd. g 11t 1 Bcdé\ﬂ;ngerll. trip
[ 021 023 ] J [ 036 071 1
0: No
1: Yes
.4
MAIN: Fct.assig.
trip cmd.2
[ 021 002 ]
Signal 1
Signal 2 —— mout of n
Signal n
Selected signals . MAIN: Gen. trip
31 mal 2
P 836 023 ]
MATN: Min.dur. MAIN: Gen. tri
tIlF emd., 2 21 signal © ip
021 004 36 251 ]
«
MAIN: Latchin ,
trip emd. 2 g 1Lt 1 MAIN: Gen. trip
[ 021 024 ] f°g%gn82% .
1
0 & 1 MAIN: Gen. trip
command
1 [ 035071 ]
0: No p
1: Yes
ARC: Trip signal <
[ 039 099 1 MAIN: Rset.latch.
trlf USER
021 005 1
0
L 1 >1 It MAIN: Latch.
- trip c. reset
0: don't execute [ 040 139 ]
1: execute
MAIN: Reset
latch.trip EXT
[ 040 138" ]
i3 205 19250074
3-74 Forming the trip commands
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3 Operation

(continued)

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.

1 2 3 4 5 6 7
«
MAIN: Man. trip
cmd. USER
[ 003 040 ]
0
T 1 1 1L MAIN: Manual
> trip signal
0: don't execute 100 ms [ 0?4 017 ]
1: execute
MAIN: Man. trip
cmd. EXT
[ 037 018 ]
2 60 19750084

3-75 Manual trip command

Counter of trip commands
The number of trip commands is counted. The counters can be reset either individually
or as a group.

i)
e

AIN: General = <
reSSt HSER 0: don*"t execute
L 3 2] 1: execute

A1: execute

MAIN: General
reset EXT
[ 005 255 ]

Mélg: Reset.c.cl/
E 005" 210 ]

1276190 A_EN

3-76 Trip command counter
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3 Operation

(continued)

3.12.16 CB trip signal

The signal MAIN: CB trip internal isissued if the following conditions are met
simultaneously:

O The binary signal input configured for “tripping” is set to a logic value of '1' or the
selected trip command from the P132 is present.

O At the binary signal input configured as “CB trip” a logic value of '1' is present.

The CB trip signal from an external device can also be signaled. For this task, two
binary signal inputs need to be configured as “CB trip enable ext.“ and as “CB trip ext.”.
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3 Operation

(continued)

Signal 1

N

Signal

w

Signal

Signal n

MAIN: Gen. trip
command_1
[ 036 071 ]

MAIN: Gen. trip
command 2
[ 036 022 ]

DEVO1: Switch.
device open
[ 210 036 ]

DEVO2: Switch.
device open
[ 210 086 ]
DEVO3: Switch.
device ogen
[ 210 136 ]

ARC: Sig.interr.

«

MAIN: Inp.assign.

t”pf 251 o10 1
— —

Selected signal AAAAAAAAﬂEjT447

P4

MAIN: Prot.trip>
CB tr%gfed
[ 221 012 ]

1 -
0
1
2
3

: Without function
Gen. trip command 1

Gen. trip command 2

w N B O

: Gen.trip command 1/2

.4

MAIN: Inp. asg. CB

rip
[ 221 013 ]
— —

0 ... 3 —

Selected signal

A

MAIN: Inp.asg.CB
tr.en.ext
[ 221 050 ]

— —

Selected signal

Il

[x]

P4

MAIN: Inp.asg. CB
trip ext
[ 221 024 ]

— —

Selected signal

[=]

MAIN: CB trip
internal
[ 221 006 ]

MAIN: CB tripped
[ 221 016 ]

CB trlg
[ 036 040 ]
1276269B_EN
3-77 Circuit breaker trip signal
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3 Operation

(continued)

3-124

3.12.17 Enable for Switch Commands Issued by the Control Functions

Before a switching unit within the bay is closed or opened by the control functions of the
P132, the P132 first checks whether the switch command may be executed. A switch
command will be executed if the optional control enable has been issued and the
interlock conditions are met. The interlock conditions are defined in the interlocking logic
for each switching unit within the bay that is subject to control actions and for each
control direction (Open/Close). Different conditions are defined for the bay interlock
equations to operate with or without station interlock. The check of bay or station
interlock equations can be cancelled for all electrically controllable switchgear units
within a bay. If the station interlock is active, it may be cancelled selectively for each
switching unit and each control direction (see section ‘Control and Monitoring of
Switchgear Units").

If “Local” has been selected as the control point, the bay and station interlocks may be
cancelled through an appropriately configured binary signal input.
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3 Operation

(continued)

1 3 ‘ 7
<
MAIN: Inp,asg.
ctrl.enabl.
[ 221 057 ]
Signal 1
Signal 2
Signal 3
Signal n .
Without function >1 MAIN: Enable
control
Selected signal [ 221 058 ]
s
MAIN: Inp.asg.
interl.deact
[ 221 007 ]
— —
Selected signal &
LOC: Loc.acc.
block.active
[ 221 005 ] <
MAIN: SI active
USER
[ 221 002 ] MAIN: Subst.
- 2 interl, act.
0 [ 221 000 ]
1
0: No
1: Yes
<
MAIN: BI active
USER
[ 221 003 ] MAIN: Bag inter-
lock. act.
[ 221 001 ]
1
0: No
1: Yes
35 160 19Z504BA
3-78 General enable for switch commands issued by the control functions; activating or canceling the interlocks
3-125
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3 Operation

(continued)

#DEV(1;: Open cmd. MAIN: Interlock
rejection equ. viol.
w0 w:s [ 221 018 ]

|

v
v

#DEVxx: Open cmd.
rejection
307 017

#DEV01: Close cmd.
rejection
307 016

#DEVxx: Close cmd.
rejection
307 018

4 60 19250ADA

3-79 Rejection of switching commands
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3 Operation

(continued)

3.12.18 Communication Error

If a link to the control station cannot be established or if the link is interrupted, the signal
"Communication error" will be issued. This signal will also be issued if communication
module A is not fitted.

1 2 3 4 5 6 7
«COMML: Commu- o1l MAIN: Communica-
nication error = tion error
304 422 [ 221 019 ]
#DVICE; Module A
not fitted
307 140
36 60 19750704
3-80 Communication Error
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3 Operation

(continued)

3.12.19 Time Tagging and Clock Synchronization

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 P132.

The time of different devices may be synchronized by a pulse given to an appropriately
configured binary signal input. The P132 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.

1 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7
4
MAIN: Date
[ 003 090 ]
MAIN: Time of day
[ 003 091 ]
MAIN: Time
switching
[ 003 095 ]
MAIN: Min-pulse ¢
g 8
- —
MAIN: Time tag .
306 021
Setting MAIN: Time switching
0: Standard time
1: Daylight saving time
3 L 0670158
3-81 Date/time setting and clock synchronization with minute pulses presented at a binary signal input
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3 Operation

(continued)

Synchronization source

The P132 provides numerous options to synchronize the internal clock:

0 Telegram with the time of day via the communication interface COMMZ1/IEC (full
time)

0 Telegram with the time of day via the communication interface COMM2/PC (full time)
o IRIG-B Signal (IRIGB; time of day only)

0 Minute pulse presented at a binary signal input (MAIN), see figure 3-81 and previous
paragraph

With older device versions these interfaces had equal ranking i.e. clock synchronization
was carried out regardless of which sub-function initiated triggering. No conflicts have to
be taken into account as long as synchronization sources (communication master,
IRIG-B and minute pulse source) operate at the same time of day. Should the
synchronization sources operate with a different time basis unwanted step changes in
the internal clock may occur. On the other hand a redundant time of day synchronization
is often used so as to sustain time synchronization via IRIG-B interface even if and while
the SCADA communication is out of service.

With the current device versions a primary and a backup source for time of day
synchronization may now be set, where both provide the four options listed in the above.

MAIN: Prim.Source TimeSync
MAIN: BackupSourceTimeSync

With this feature synchronization occurs continuously from the primary source as long as
time synchronization telegrams or minute pulses are received within a time-out period
setat MAIN: Time sync. time-out. The backup source is required if after the set
time-out there is no synchronization through the primary source.

When selecting the time telegram via IEC as the primary source the device will expect
time synchronization telegrams from server SNTP2 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 Operation

(continued)

3-130

3.12.20 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:

a

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 hew 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 functionat 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 Chapter 6 "Local Control", section 'Reset'.)

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 301))

Group resetting by setting parameters, by navigating to menu point

MAIN: Group reset x 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 Xx.

Group resetting through appropriately configured binary signal inputs. (That is assign
parameter MAIN: Group reset. x EXT to the relevant binary signal input, e.g.
INP: Fct. assignm. U 301 after memories to be reset have been assigned to
parameter MAIN: Fct.assign. reset x.)

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, namely simultaneous failure of both internal battery and
substation auxiliary supply, all stored signals and values will be lost.
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3 Operation

(continued)

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 function key.

O Function keys may be configured such that resetting of a specific memory is
assigned. Technically this is similar to resetting through an appropriately configured
binary signal input. When a function key is pressed a signal to a binary signal input is
simulated. (See section 'Configurable Function Keys'.)

O Similar to this, but one step less direct, is the possibility to assign one of the two
menu jump lists (LOC: Trig. Menu jmp x EXT) to a function key and to
include the relevant menu point for a resetting action (e.g.

OUTP: Reset latch. USER) in the definition
(LOC: Fct. Menu jmp list x) of the selected menu jump list.

O The same may be achieved with the "READ" key by assigning it a menu point for a
resetting action through LOC: Assignment read key.

4
MAIN: General
reset USER
003 002 ]
0
I 1 4 1: execute

0: don"t execute
1: execute

A
’%(‘iycaﬁ?sﬁgER
[ 021 010 ]
1

I 1
0: don"t execute
1: execute .
>1 MAIN: Reset LED
J 306020

1276115A EN

3-82 General reset, LED reset and measured event data reset from the local control panel
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3 Operation

(continued)

1 2 3 5 -] 7
¢ LOC:. Reset key OP_RC: Reset record.
active vy I>1} EXT
310024 = [ 005 213 ]
). A
LOC: Fct. reset
y[ 005 251 ]
m out of n
OP_RC: Reset record
EXT [005 213]
b4
MAIN: G
reset 1 USER
L * 1
0
L 1 >1
0: don™t execute
1: execute
MAIN: Grou
reset 1 EX
L 1
b4
MAIN:
Fct.assign.
reSEt 1,
1
m out of n
MAIN: GrouE MAIN: Grou MAIN: Fct.
reset 1 USER reset 1 EX assign. reset 1
0P RC- Reset record 005 253 005 209 005 248
EXT [005 215 005 254 005 252 005 249
12Z61RMB_EN
3-83 "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); further examples for resetting signals generated in this way are:

3-132

[004 140] TGFD: Reset signal EXT
[005 210] MAIN: Reset c. cl/tr.c EXT
[005 211] MAIN: Reset IP,max,st. EXT
[005 212] MAIN: Reset meas.v.en. EXT
[005 240] MT_RC: Reset record. EXT
[005 241] OL_RC: Reset record. EXT
[005 242] GF_RC: Reset record. EXT
[005 243] FT_RC: Reset record. EXT
[005 244] ARC: Reset counters EXT
[005 245] GFDSS: Reset counters EXT
[005 246] TGFD: Reset counters EXT
[005 247] CBM: Reset meas.val. EXT
[005 255] MAIN: General reset EXT
[006 054] COMM3: Reset No.tlg.err.EXT
[006 074] ASC: Reset counters EXT
[006 075] f<>: Reset meas.val. EXT
[006 076] MEASI: Reset Tmax EXT
[036 087] MEASI: Reset output EXT
[038 061] THERM: Reset replica EXT
[040 015] OUTP: Reset latch. EXT
[040 138] MAIN: Reset latch.trip EXT
[041 082] MP: Reset replica EXT
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3 Operation

(continued)

3.12.21 Assigning Communications Interfaces to Physical Communications
Channels

Depending on the design version of the communications module A there are up to two
communications channels available (see Chapter "Technical Data"). 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. Communications channel 2 can only be used to transmit
data to and from the P132 if its PC interface has been de-activated. As soon as the PC
interface is used to transmit data, communications channel 2 becomes "dead".

1 ‘ 3 ‘ 4 5 6 7
«
MAIN: Chann.
assign.COMML/2
[ 003 169 ]
1
1
2
1: coMM1->
chann.1, (2-2)
2: coMM1->
chann.2, (2-1)
o— ¢l
c2
'"Logical“ 1 [
Communic. interface * 1
coMM1
2
1.,., 2 Comm. interface
Channel 1
——cl
c2
'“Logical" 1 [
Communic, interface 1
CcoMM2
2
1 ... 2 Comm. interface
Channel 2
3 4505171A
3-84 Assignment communication interfaces to physical communication channels
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3 Operation

(continued)

3.12.22 Test mode

If tests are run on the P132, the user is advised to activate the test mode so that all
incoming signals via the serial interfaces will be identified accordingly.

1 2 3 4 5 6 7
A
MAIN: Test mode
USER
[ 003 012 ]
0
1 1] MAIN: Test mode
0: No [ 037 071 ]
1: Yes
MAIN: Test mode
EXT
[ 037 070 1
4 60 D5Z50EBA
3-85 Setting the test mode
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3 Operation

(continued)

3.13 Parameter Subset Selection (Function Group PSS)

The P132 allows the user to pre-set four independent parameter subsets. The user can
switch between parameter subsets during operation without interrupting the protection
function.

Selecting the parameter

subset
The control path that will determine the active parameter subset (function parameter or
binary signal input) can be selected via the function parameter PSS: Control via
USER orthe external signal PSS: Control via user EXT. Depending on the
selection made, the parameter subset will be selected either in accordance with the pre-
set function parameter PSS: Param. subs. sel. USER or as a function of
external signals. The parameter subset that is active at any given time can be
determined by scanning the logic state signals PSS: Actual param.subset or
PSS: PSx active.

Selecting the parameter

subset via binary inputs
If the binary signal inputs are to be used for parameter subset selection, then the P132
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 parameter will be active. The P132 also checks to determine whether the
signals present at the binary signal inputs allow an unambiguous parameter subset
selection. This is true only when just one binary signal input is set to a logic value of ‘1’.
If more than one signal input is set to a logic value 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 value
of ‘0’), then the stored energy 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 value of ‘1’, the associated parameter subset becomes active. If, after the stored
energy time has elapsed, there is still no signal input with a logic value of ‘1, the
parameter subset selected via a function parameter becomes active.

If, after the supply voltage is turned on, no logic value of ‘1’ is present at any of the
binary signal inputs selected for the parameter subset selection, then the parameter
subset selected via a function parameter will become active once the stored energy time
has elapsed. The previous parameter subset remains active while the stored energy
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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3 Operation

(continued)

1 2 ‘ 3 4 5 6 7
4
PSS: Control via
ER
[ 003 100 ]
0
1
0: No
1: Yes 5T Eggé Control via
PSS: gﬁ%‘crol via 4 [ 036 102 ]
user PSS: Param.subs.
[ 036 101 ] « >1—c sel. USER
g [ s o
[ 152 xxx | — ’T
Uxl 21—
Ux2 3
Ux3 4
1: Parameter
Uzx gubset 1 .
H I r
Address 065 002 > gubsgtagle €
: P t
Address 065 003 subsg?gle e —1
4: Parameter
Address 065 004 subset 4 — 2
Address 065 005 —13
4
& 1 4 | PSS: Actual
aram. subset
F 003 062 ]
51 PSS: PS 1 active
,_17 J [ 036 090 ]
PSS: Activat ] J
: Activate [y 1| . ;
Pl BE ’—~1ﬁ s11 f& o PSS: PS 2 active
[ 065 002 1] + bR — 1] jT J [ 036 091 ]
PSS: Activat &]1 J
. Activate L ) .
P BYT 4& S%»l _f& 1 PSS: PS 3 active
[ 065 003 1 >R o< | | »—EI» [ 036 092 ]
PS8S: Activat &1
: Activate L X .
Peo) BET "lﬁ s11 _f& 1 PSS: PS 4 active
[ 065 004 ] + bR +d | | « [ 036 093 1]
P8S: Activat P
. Activate I L
PS 4 EXT $ ¥ psy1 _
[ 065 005 1] e 7 44 | |
E— 21
L 0
. « 21
o PSS: Keep time "7j 1...4
9 | — —
[ 003 063 ] 1
— ;
t 0
& f [ 3
4
0 4 | PSS: Ext.sel.
e aram. subset
F 003 061 1]
PSS; PS 1
activated ext.
[ 036 094 1]
PSS: PS 2
activated ext.
[ 036 095 1]
PSS: PS 3
activated ext.
[ 036 096 1]
PSS; PS 4
activated ext.
1 20 [ 036 097 ] 05250020
3-86 Activating the parameter subsets
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3 Op

eration

(continued)

Tests during start-up

3.14 Self-Monitoring (Function Group SFMON)

Comprehensive monitoring routines in the P132 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 communication monitor,
measuring-circuit monitoring (V, Vref, 1), open-circuit monitoring (20 mA input,
temperature sensors) and the logic outputs 30 to 32 and 30(t) to 32(t).

After the supply voltage has been turned on, various tests are carried out to verify full
operability of the P132. If the P132 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 P132 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 ‘Monitoring Signal Recording’).
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
battery should be replaced within a month, since otherwise there is the danger of data
loss if the supply voltage should fail. Chapter 11 gives further instructions on battery
replacement.
Signal
The monitoring signals are also signaled via the output relay configured
SFMON: Warning. The output relay operates as long as an internal fault is
detected.
1 2 ‘ 3 4 5 6 7
A
SEMON: Fot.
assign. warning
[ 021 030 ]
Signal 1 I
Signal 2 _|m out of n
Signal 3 I
Signal n I
Selected monit. sig. 51} %E%I%N Warning
J 036 070 1,
FMON: Warning
¢ SFMON: Hardware (relay)
fault’ [ 036100 ]
1 60 (1620154
3-87 Monitoring signals
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3 Operation

(continued)

Device response

3-138

The response of the P132 is dependent on the type of monitoring signal. The following
responses are possible:

O 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 in the hardware —, 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, then the protective functions remain blocked but
communication through the serial interfaces will usually be possible again.

Cold Restart

If a corrupted parameter subset is diagnosed during the checksum test, which is part
of the self-monitoring procedure, then a cold restart is carried out. This is necessary
because the protection device 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.
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3 Operation

(continued)

Monitoring signal memory

Monitoring signal memory
time tag

Depending on the type of internal fault detected the device will respond by trying to
eliminate the problem with a warm restart. (See above; for further details read also about
device behavior with problems in Chapter 10 “Troubleshooting”.) 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
device will be blocked after the second warm restart.

In order to monitor this behavior better the parameter at
SFMON: Mon.sig. retention is applied. This parameter may either be set to
‘blocked’ or to a time duration period (in hours).

The default for this timer stage is ‘blocked’ e.g. blocking of the protection device with two
identical faults occurs independent of the time evolved since the first fault monitoring
signal was issued.

The behavior caused by sporadic faults could lead to an unwanted blocking of the device
if the monitoring signal memory has 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 duration
period so that blocking will only occur if the same fault occurs again within this time
period. Otherwise, the device will continue to operate normally after a warm restart.

The time when the device fault occurred last is recorded.
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3 Operation

Counter for signals
relevant to system

3.15 Operating Data Recording (Function Group OP_RC)

For the continuous recording of processes in system operation as well as of events, a
non-volatile ring memory is provided. 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 onset and end of
events in the system that represent a deviation from normal operation such as overloads,
ground faults, or short-circuits are also recorded. The operating data memory can be

cleared.

operation
The signals stored in the operating data memory are counted.
.4
82‘t§c i’e(():%err €
[ 003 024 1]
. =
+MAIN: Oper.- Operating data memory

relev. iognal
306 024

MAIN: General

eset USE OP_RC: No. oper.
5863 oosz + c[’a}gosdg'z ;
A1: execute =1 R
MAIN: General
reset EXT
[ 005 255 ]
OP_RC: Reset
e5859215
P
OP_RC: Reset
record. USER
100001 ]
0
I 1
0: don"t execute
1: execute
12Z61CMA_EN
3-88 Operating data recording and counter for signals relevant to system operation
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3 Operation

(continued)

3.16 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 depth 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 Self-Monitoring).

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 is indicated by a
flashing light.

The monitoring signal memory can only be cleared manually by a control action. Entries
in the monitoring signal memory are not even cleared automatically if the corresponding
test in a new test cycle has a negative result. 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).

1 2 3 4 5 ‘ 6 ‘ 7
A
MT RC: Mon.
signal record.
[ 003 001 ]
|
¢MAIN: Time tag
306 021
+SFMON: Hardware
fault
304 950
Selected monit. sig
R
«
MT RC: Reset
recording
[ 003 008 ] SFMON: Overflow
>1 + CT30 MT RC
0 [ 790 012 ]
inB 1 . R . MT RC: No.
monit. signals
0: don't execute [ 004 01971
1: execute
1 80 06201558
3-89 Monitoring signal recording and the monitoring signal counter
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3 Operation

(continued)

Overload duration

3.17 Overload Data Acquisition (Function Group OL_DA)

In the event of an overload, the P132 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_RC: Record.

["085°858

MAIN: General

reset USER

f 003 002 ]
41: execute

N OL_DA: Overload
uration
rn f585"262 4

MAIN: General
eset EXT
E 005 255 ]

L RC: Reset

0

record. EXT
[ 005 241 ]
OL_RC: Reset

[585 00d "

A1: execute

50Z0137A_EN

3-90 Overload duration
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3 Operation

(continued)

Acquisition of measured

overload data by the motor

protection function
During motor startup, the measured data for the startup time, the maximum startup
current and the startup heating are determined and stored at the end of the startup

process.
1 2 ‘ 3 4 5 6 7
. 1G1 OL DA: Time
WP : Startup + taken f.startup
[ 040 119 ] JUU1 N [ 005 096 ]
>c
@ OL_DA: Start-up
current
eMP: Ip,max R [ 005 098 ]
r.m.s./Iref .
304 740
OL DA: Heat.
dur. start-up
L bR [ 005 097 1]
1 80
3-91 Measured overload data of the motor protection function
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3 Operation

(continued)

Acquisition of the
measured overload data of
thermal overload protection

The measured overload data are derived from the measured operating data of the
thermal overload protection function. They are stored at the end of the overload event.

1 3 4 5 6 7
| R(lz’o Rr%%%rd'
1"085°865% ¢
|
THERM: Status
THERM rep ‘ica _Cl)_ DA I'Set fil'é:sa
[ 004 016 ] [6 9
R
|
o THERM: 1 OL_DA: Load
205202 Eurrent THER
R
|
THERM: Object OL DA: Object
temperature temp. ~THERM
[ 004 137 ] o [084035]
|
THERM: Coolant OL DA: Coolant
temperature temp. ~THERM
[ 004 149 ] . [084036]
|
THERM: Pre-trip OL_DA: Pre-trip
time left - TeftTHE
[ 004 139 ] 004 148
R
|
T?EE!t T’eemp ica OL_EDA Offset
G3at.687'" HEEY 1eglfca
R
MAIN: General
reset USER
[ 003 002 ] —
A1: execute >1
MAIN: General
reset
[ 005 255 1
OL_RC: Reset
record. EXT
[ 005 241 ]
RC: Reset
ecord USER
100 003
A1: execute
1276238A_EN
3-92 Measured overload data of thermal overload protection
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3 Operation

(continued)

3.18 Overload Recording (Function Group OL_RC)

Start of overload recording

An overload exists and therefore overload recording begins if a starting signal is issued
by either the motor protection function (MP: Starting k*lref>) or the thermal
overload protection function (THERM: Starting k*lref>).

Counting overload events

Overload events are counted and identified by sequential number.

7

OL_RC: Record. in
rogress

‘E 035 003 ]
THERM: Starting
k*Ire
[ 041 108 ]

MPirZ%artlng R OL_RC: No._overload
Fo:u 057 ] [ 004 101]
MAIN: General

t USER
f 003 002 ]

A 1: execute
MAIN: General
reset EXT
[ 005 255 ]
OL RC: Reset
Eetord. EX

005 241

OL_RC: Reset
ecord. USER
[°186 oosf

A1: execute

|v‘
X

|v‘
=X

12Z62C3A_EN

3-93 Counting overload events
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3 Operation

(continued)

Time tagging

Overload logging

3-146

The date that is assigned to each overload event by the internal clock is stored. An
overload event'’s individual 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)
that is assigned to the signals can be retrieved from the overload memory or through the
PC or one of the communication interfaces.

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 are also entered in the overload
memory.

The overload logs can be read from the local control panel or through the PC or
communication interfaces.
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3 Operation

(continued)

OL_RC: Record.
n grogre
t 035 003
Signal 1
Signal 2
Signal 3

Signal n

Measured value 1l
Measured value 2

Measured value 3

*MAIN: Time tag
306 021

rogress
£ 835%850 1

MAIN: General
reset USER

003 002
ﬂE: execute]
MAIN: General
reset EXT
[ 005 255 ]
OL_RC: Reset
record. EXT
[ 005 241 ]

1L 21

1L
1L

170

OL RC: Overload
retoi’dl ng_n

;I—I:

Measured value n

FT_RC: Record. in

«
OL RC: Reset
ecord. USER
100 003
0
L 1

C
+ Cr200——
R

L R
verflow

C-. Overl.
035 007 ]

0
0
L

=1

OL_RC: Overload
recording n

033 020

033 021

033 022

033 023

033 024

033 025

033 026

| N |~ W| NP

033 027

0: don"t execute
1: execute

mem.

1276117 A_EN

3-94 Overload memory
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3 Operation

(continued)

3.19 Ground Fault Data Acquisition (Function Group GF_DA)

In the event of a ground fault, the P132 acquires the following measured ground fault
data:

O Duration of the ground fault recording

O When the GFDSS function (ground fault direction determination using steady-state
values) is enabled:

m  Ground fault duration determined by steady-state power, steady-state current or
admittance evaluation

m Neutral-point displacement voltage Vg determined by steady-state power or
admittance evaluation

m Residual current Iy
m Active component of residual current determined by steady-state power evaluation

m Reactive component of the residual current determined by steady-state power
evaluation

m Filtered residual current determined by steady-state current evaluation

m Admittance, conductance and susceptance if the admittance evaluation mode is
enabled

Resetting the measured

ground fault data
After the reset key ‘C’ on the local control panel is pressed, the ground fault data value is
displayed as ‘Not measured’. However, the values are not erased and can continue to
be read out through the PC and communication interfaces.

Duration of the ground fault

recording
The ground fault duration is defined as the time between the start and end of the
OL_RC: Record. in progress signal.

161
GF_RC: Record. 16! 'I: DA: Eg%‘
1

d
in_progress * Togdu n
L ogs 805] [ 009 100

n
O

MAIN: General
reset EXT
[ 005 255 ]

GF_RC: Reset

ecord, EX
E 005 242
GF_RC: Reset
record. USER
[ 100 000 ] —
A1: execute

50Z01DWA_EN

3-95 Duration of the ground fault recording
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3 Operation

(continued)

3.19.1 Measured Ground Fault Data from Steady-State Power Evaluation
Ground fault duration

Ground fault duration is defined as the time between operation and dropout of the trigger
GFDSS: VNG>. However, there is only a time output after the end of a ground fault if
the trigger GFDSS: VNG> has operated at least for the set time GFDSS: tVNG>

After GFDSS: tVNG> has elapsed, the display of the ground fault duration of the last
ground fault is automatically cleared.

1 2 3 4 5 6 7
S1j1 ry C
R1 TL F —
+GFDSS: UNG> bel GF_DA: GF
triggered & + P du?atlon pow meas
304 151 JTU UL [ 009 4]
GFDSS GF (pow.) R
1
Fe5%¥ 026 7 = R
%au?t gow /adm =4l
[ 009 =1
MAIN: General
reset USER
[ 003 002 ]
A1: execute
MAIN: General
reset
[ 005 255 1
+MAIN: Reset
LED
306 020
50Z0144A_EN
3-96

Measurement and storage of ground fault duration, steady-state power evaluation
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3 Operation

(continued)

Residual current

The residual current that is present at the time the timer stage GFDSS: tVNG> elapses is
stored in memory. In addition, the active or reactive component of the residual current at
the time of the direction decision output is also stored. All measured data are output as

per-unit quantities referred to the nominal current I,

Neutral displacement
voltage

of the device.

The neutral displacement voltage that is present at the time the timer stage

GFDSS: tVNG> elapses is stored in memory.

FDSS:
au? 80I;V Zadm. ¢
[ 009 037 ]

GFDSS: Dlrect.
forward/LS
[ 009 035 ]

GFDSS: Direct.
backward/BS —
[ 009 036 ]

GﬁDgCSt Current
[ 084 0k5"

Ly

GFDSS: Curr.

(o855 1

*GFDSS: VNG
304 150

MAIN:t (lSJeSTE%raI
[%66% 002

A1: execute
MAIN: General

reset EXT —
[ 005 255 ]

*MAIN: Reset
LED —
306 020

v

GF
— N,
Lo

GF
I R

DA Current
9 0211

GF_DA: Curr.

————— INjact

[ 009 og'zuj

GF_DA: Curr.

10682625y

DA: Voltage
097020 ]

50Z0145A_EN

3-97 Residual current and neutral-displacement voltage for steady-state power evaluation
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3 Operation

(continued)

3.19.2 Measured Ground Fault Data from Steady-State Current Evaluation
Ground fault duration
Ground fault duration is defined as the time between operation and dropout of the trigger
GFDSS: IN>. However, there is only a time output after the end of a ground fault if the
trigger GFDSS: IN> has operated at least for the duration of the set operate delay
(GFDSS: Operate delay IN). After the operate delay has elapsed, the display of
the ground fault duration of the last ground fault is automatically cleared.
1 2 3 4 5 6 7
s1j1 fal c
R1 TJ; F —
JGFDSS: IN> b6l GF_DA: GF durat.
triggered IRERE * £1069"5%8 1
R
= R
S P TR -
304 157 21

MAIN: General

353 455
A1: execute
MAIN: General
reset EXT
[ 005 255

¢ MAIN: Reset
LED 306 020
50Z0148A_EN
3-98 Measurement and storage of ground fault duration, steady-state current evaluation
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3 Operation

(continued)

Residual current
Both the unfiltered and the filtered residual current at the time when the operate delay
GFDSS: Operate delay IN elapses are stored.

GFDSS: Op. del
*IN e?apéged elay c

304 157

GFUDA: Current IN
E'oc’)g 021 1]

¢$EDSS: 21N — Er%{“p?ﬂ.”' N
iltered [ 009 025 ]
304 159

Y

A1: ausfihren

MAIN: %iqeral
reset N
[ 005 255 ]

#MAIN: Reset
LED —
306 020

50Z0151A_EN

3-99 Filtered residual current determined by steady-state current evaluation
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3 Operation

(continued)

Ground fault duration

3.19.3 Measured Ground Fault Data from Admittance Evaluation

Ground fault duration is defined as the time between operation and dropout of the trigger
GFDSS: VNG>. However, there is only a time output after the end of a ground fault if
the trigger GFDSS: VNG> has operated at least for the set time GFDSS: tVNG>.

After GFDSS: tVNG> has elapsed, the display of the ground fault duration of the last
ground fault is automatically cleared.

1 2 3 4 5 6 7
s1j1 el c
R1] F —
. 1G! GF_DA: GF
Q%E?SSér\/e'\éG> + ——————— duration admitt
204 151 minlE! 009 068 ]
GFDSS: Admittance R
[ 038 167 ] 57 R
GFD?%: Grd. d
au ow. /adm.
E 008 657 f Ei
MAIN: General
eset USE
003 002
A1: execute
MAIN: General
reset EXT
[ 005 255 ]
¢ MAIN: Reset
LED
306 020
50Z0152A EN
3-100

Measurement and storage of ground fault duration, admittance evaluation mode
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3 Operation

(continued)

Acquisition of admittance,
conductance and
susceptance

Residual current

Neutral displacement voltage

Conductance and susceptance are stored at the time when the direction decision is
issued. The acquisition of the admittance data value is carried out at the time when
timer stage GFDSS: Operate delay Y(N)> elapses.

The residual current that is present at the time the timer stage GFDSS: tVNG>
elapses is stored in memory. The measured data value is output as per-unit quantity

referred to the nominal current |

of the device.

The neutral displacement voltage that is present at the time the timer stage
GFDSS: tVNG> elapses is stored in memory.

GF_DA: Current

* SS Ciper .delay

[ 0Bs" 0211

F
YQ(N)> d

304 175

GEDSS: Admitt.

\[(( P11 1

FDSS: d[/)Ii_gect.

orwar

009 035 ]
GFDSS: Direct.
backward/BS —
[ 009 036 ]

FDSS Conduct.

[

034 i92 ]

EDSS: Suscept.

A: Suscept

%N p.u
[ 0047193 ]

+GFDSS: VN-G

Pos7 ]

F_DA: Voltage

304 150

MAIN: General
reset USER
[ 003 002 ]

G
VNG
[ 606 0207

3/:‘

A1: execute
MAIN: General
reset EXT —
[ 005 255 ]

oMAIN: Reset
LED —

306 020

50Z0153B_EN

3-101 Measured ground fault data for the admittance evaluation mode
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3 Operation

(continued)

Start of ground fault
recording

Ground fault counting

3.20 Ground Fault Recording (Function Group GF_RC)

A fault exists, and therefore fault recording begins, if at least one of the following
conditions is met:

O A ground fault has been detected by the GFDSS function (ground fault direction
determination using steady-state values).

O A ground fault has been detected by transient ground fault direction determination.

The ground faults are counted and identified by sequential number.

‘ 3 4 5 6 ‘ 7

GF_RC: Record. in

OQm= O=m= Om=
AXZ 'J:EZ o4

A41: execute

I

rﬁgress
035 005 ]

+ GF_RC: No. ground
aults
004100 ]

MAIN: General
reset EXT
[ 005 255 ]
GF_RC: Reset
record. USER
[ 100 000 ]

41: execute

GF_RC: Reset
ecord, E
005 242

)

50Z01B8A_EN

3-102 Ground fault counting
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3 Operation

(continued)

Time tagging

Ground fault logging

3-156

The date that is assigned to each ground fault by the internal clock is stored. A ground
fault's individual start or end signals are likewise time-tagged by the internal clock. The
date and time assigned to a ground fault event when the event begins can be read out
from the ground fault memory on the local control panel or through the PC and
communication interfaces. The time information (relative to the onset of the ground fault
event) that is assigned to the signals can be retrieved from the ground fault memory or
through the PC or communication interfaces.

Protection signals issued during a ground fault are logged in chronological order with
reference to the specific ground fault. A total of eight ground fault logs, each involving a
maximum of 200 start or end signals, can be stored in the non-volatile ground fault
memories. After eight ground faults have been logged, the oldest ground fault 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 ground fault, then GF_RC: GF memory
overflow will be entered as the last signal.

In addition to the signals, the measured ground fault data are also entered in the ground
fault memory.

The ground fault recordings can be read from the local control panel or through the PC
or communication interfaces.
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3 Operation

(continued)

GF_RC: Record.
in progress c
[ 035 005 ] L -
Signal 1 1L 21 + €T200
Signal 2 1L R
Signal 3 e 1L
Signal n 1L
GF_RC: Ground flt.
BRI R
o]
|
Measured value 1
Measured value 2
Measured value 3
Measured value n
¢ MAIN: Time tag
306 021
R
FT RC: Record.
in progress
[ 035 000 1 =
MAIN: General «
reset GF_RCé'Reset
003 002 recording
A:seae | [ 100 000 ] n GF RC: Ground flt.record. n
— ’70 1 033 010
2 033 011
I 1
0: don't execute 3 033 012
1: 4 033 013
. execute
5 033 014
6 033 015
7 033 016
8 033 017
1 160

GF_RC: GF memory
overflow
[ 035 006 ]

3-103 Ground fault memory
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3 Operation

(continued)

3.21 Fault Data Acquisition (Function Group FT_DA)

When there is a fault in the system, the P132 collects the following measured fault data:
Running time

Fault duration

Fault current (short-circuit current)

Fault voltage (short-circuit voltage)

Short-Circuit Impedance

Fault reactance (short-circuit reactance) in percent of line reactance and in Q
Fault angle

Fault distance

Ground fault current

Ground fault angle

Fault location in %

O ooo0oooooo0ooo o

Fault location in km
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3 Operation

(continued)

Running time and fault

duration
The running time is defined as the time between the start and end of the general starting
signal that is generated within the P132, and the fault duration is defined as the time
between the start and end of the FT_RC: Record. in progress signal.
1 2 3 4 5 6 7
. 16! : i
el senerat ‘ ; Ty Fuming
306539 Lm o [ 004 021 1]
21
FT_RC: Record. 16! FT_DA: Fault
i rogress L 2 + duration
L 035 800] Lm [ 008 010 ]
R
MAIN: General 21
eset USE
003 002
4 1: execute {21}
MAIN:t %&)e(r_}eral
[®365 585 q
+ MAIN: 3Igﬁeosz(()et LED
50Z01A9A EN
3-104 Running time and fault duration
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3 Operation

(continued)

Fault data acquisition time
The FT_DA: Start data acqu. setting governs the point during a fault at which
the measured fault data are acquired. The following settings are possible:

O End of fault
Acquisition at the end of the fault.

O Trigg./Trip/GS end
Acquisition at one of the following points:

m Triggering of an appropriately configured binary signal input during a general
starting state

m Issue of a general trip signal
m End of a general starting state
Output of fault location occurs — depending on the setting — either when there is a

general starting signal or when there is both a general starting signal and a simultaneous
general trip signal.

«
FT DA: Start
data acquisit.
[ 010 011 ]

1: End of fault

2: Trigg., trip,
GS em,dgg P

|]

305 075

21 FT_DA: Output .
#MAIN: General 511—e - meas. values
starting int. + L
1]

306 539 r R

s

FT DA: Output
fault locat.

L
FT DA: Tri & [ 010 032 ]
g rigger — —

[ 036 088 1 1
ﬁlg;len' Erip 1: On general ’
[ 036 005 1 starting
. ; 2: On gen.start.
MAIN: Gen. trij ¢
signal 2 P | w.trip
[ —

FT DA: Output .
&2 fault locat.

305 076

36 023 ]

2 100 SBZ50B1B

3-105 Enabling of measured fault data acquisition and fault location output
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3 Operation

(continued)

Acquisition of measured

fault data
The P132 selects a measuring loop based on the phase-selective starting decision.
The short-circuit impedance (fault impedance) and fault direction are determined from
this measuring loop’s voltage and current. In the case of single-pole starting with ground
fault detection, the currents corrected by the ground factor are selected as measured
variables. In the case of three-phase starting, either grounded or ungrounded, the
minimum voltage of the phase-to-phase voltages and the associated phase-to-phase
current are selected as measured variables.

Fault Detection Variables Selected for Measurement
A IA-kG / VA-G
B IB-kG / VB-G
C IC-kG / VC-G
A-G IA-kG / VA-G
B-G IB-kG / VB-G
C-G IC-kG / VC-G
A-B IA-B / VA-B
B-C IB-C/VB-C
C-A IC-A/VC-A
A-B-G IA-B / VA-B
B-C-G IB-C/VB-C
C-A-G IC-A/VC-A
A-B-C IP-P(min) / VP-P (min)
A-B-C-G IP-P(min) / VP-P (min)
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3 Operation

(continued)

1 3 7
b4
FT DA: Abs.
value kG
[ 012 037 ]
FT_DA: Angle kG
[ 012 036 ]
IA I *
78 M || kG*IN FT DA: IkG R
ic M _
307 125
FT DA: IA-kG .
307 126
FT DA: IB-kG .
307 127
FT DA: IC-kKG .
307 128
3 ) 1975009
3-106 Formation of currents corrected by ground factor
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3 Operation

(continued)

1 2 3 4 5 6 7
.4
#MAIN: Starting c
A int.
306 513
+MAIN; Starting ¢
B int.
306 514
#MAIN: Starting ¢
C int.
306 515
#MAIN: Starting ¢
N int.
306 516 “ ’7
*FT DA: IA-kG ®
307 126
*FT _DA: IB-kG
307 127
*FT _DA: IC-kG
307 128
L Lz

[
[

VA-G
VB-G
vCc-G
1+ 2 MAIN: Umeas .
[ o 306 544
3 [ MAIN: Imeas -
e+
306545
- MAIN: Sel. .
3 meas. loop A-G
+ 306 546
MAIN: Sel. .
— - meas. loop B-G
306 547
MAIN: Sel. -
meas. loop C-G
306 548
MAIN: Sel. -
meas. loop A-B
306 549
MAIN: Sel. -
meas. loop B-C
306 550
MAIN: Sel. -
meas. loop C-A
306 551
MAIN: Sel. -
meas. loop PG
306 552
MAIN: Sel. .
meas. loop PP
306 553
4 160 1925071A
3-107 Selection of measured variables for fault data acquisition
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3 Operation

(continued)

3-164

The fault must last for at least 60 ms so that the fault data can be determined.

The fault data are determined using the measured variables |0, and V0,5 Selected by

measured variable selection, if the fault is detected by fault data acquisition. One phase
current is selected as the fault current in accordance with the measuring loop selected.
In the case of multi-phase starting this is the current of the leading phase in the cycle.
The primary fault reactance is calculated from the per-unit fault reactance using the
nominal data for the set primary current and voltage transformers.

The ground fault data are only determined if a phase-to-ground loop has been selected
for measurement in conjunction with the fault data acquisition function. The vector sum
of the three phase currents is displayed as the ground fault current. The ground fault
angle is the phase displacement between ground fault current and selected measuring
voltage.

If there is an m.c.b. trip signal or the transformer module is not fitted with a voltage
transformer, then only fault current is determined, and the maximum phase current is
displayed.

Fault current and voltage are displayed as per-unit quantities referred to I,,,, and V, o,

If the measured or calculated values are outside the acceptable measuring range, the
‘Overflow’ indication is displayed.
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3 Operation

(continued)

1 ‘ 2 3 4 5
FT_DA: Output
* meas. valllugs Cc 1,2
305 075
MAIN: Inom C.T.
rim.
E 010 001 ]
# MAIN: Vnom V.T.
010 002 ]
+ MAIN: Sel. meas.
loop PG c2
306 552
+ MAIN: General ! G;O ms 0 c1
startlng =1
306" 539
MAIN: M.c.b. trip u
gé 4 061 =1
1 C1.,3.,4
« MAIN: V.T. not
fi tted c2
306 554 —P>R
||
* MAIN: Imeas N
306 545
COoMP bR
f 2 ||
Imax
3 + SR
||
+ I
+ 4
+
»—> R
AIN: Sel. meas. 2 ...3—
‘Moop A=G c1 ]
306 546
o MAIN: Sel. meas. 4
* Toop B-G c2 >R
306 547
|
MAIN: Sel. meas.
* loop C=G c3 ]
306 548
>R
‘wAIN:ASgI. meas. H
Oop 1:06 549 C l
liAAIN: Sel. meas.
¢ Toop™ B-C c2 >R
306 550
|
MAIN: Sel. meas.
* loop™ C=A c3
306 551
— — + R
1A
= 1
1B 2 ;
1C 3 -
1...3
vV <2V
+ MAIN: Vmeas T c
306 544
MAIN: General [
reset USER
[ 003 002 ] -
4 1: execute 21
MAIN General
et EXT
€365 255 ]
+ MAIN: Reset LED
306 020 L

FT_DA: Fault
urrent P p.u.
004 025 f

FT_DA: Flt.volt.
.U
[ 004 8267

FT _DA: Fault loop
angl
[ 004 024 ]

FT_DA: Fault
|m8edance sec

FT_DA: Fault
reactance,iec.

[ 004”028

FT_DA: Fal
react., p
[ 004

FT_DA: Fault loop
ang e N
[ 004 048]

FT_DA: F
urr. N p.
004 049

FT.DA: Meas. loo
setected P
[ 004 079 ]

5070155 B_EN

3-108 Acquisition of fault data (short-circuit data)
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3 Operation

(continued)

Acquisition of fault location

In order for the fault location to be determined in percent of line length and in km, the
user must enter two settings in the P132: the value of the line reactance that
corresponds to 100% of the line section being monitored and the value of the

corresponding line length in km.

FT_DA: Line
length
? 010 005 ]

FT DA: Line
reactance
010 012 ]

DA: Output
4 a tloc[%.

FT _DA: Fault

IJO

e‘actance ec.
004 02

MAIN: General
reset USER
[ 003 002 ]

K]

A 1: execute

MAIN: General
reset EXT
[ 005 255 ]

«MAIN: Reset LED
306 020

T DA Fault
oca
[ 004 022]

FT_DA: Fault
Iocat %er ent
004" 0 f

50Z01B4A_EN

3-109 Acquisition of fault location
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3 Operation

(continued)

Acquisition of load data
In addition to fault data and fault location, the following load data are determined when

the general starting signal drops out:

O Load impedance

O Load angle

O Residual current

The same measuring loop used to determine fault impedance is used to determine load
impedance and load angle. The load current and the voltage must exceed the
thresholds 0.1 |, and 0.1 Vo, respectively, in order for the load data to be

determined. If the thresholds are not reached or if the general starting signal does not
last as long as 60 ms, the display ‘Not measured’ appears.
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3 Operation

(continued)

+ MAIN: General

startin
306" 539

+ MAIN: Sel. meas.

Ioop A?TO(SB 546

HiAAIN:B§gI. meas.
oop 306 547

+ MAIN: Sel. meas.
oop C-G
306 548

* MAIN: Vmeas
306 544

+ MAIN: Sel. meas.
B-C

loo
p 306 550

¢ MAIN: Sel. meas.

IOOp C;OG 551

+ FT_DA: IA-KG
307 126

o FT_DA: 1B-kG
307 127

* FT_DA: 1C-kG
307 128

MAIN: General
reset USER

[ 003 002 ]
A41: execute
MAIN: General

eset EXT
005 255 ]

¢ MAIN: Reset LED
306020

o

i

—LSll

T

a
e o
ESOG 02
SiiONG 3
S00G o
T -
(s o
: 1

2 0.1 Inom

1

2 0.1 Vnom

]

x)

'ﬁg%@f é%agflt.

FT_DA; Load angle
ost-flt.
004 038 ]

FT_DA: Resid.curr.
ost-flt
004 039 ]

50Z0156B_EN

3-110 Acquisition of load data
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3 Operation

(continued)

Fault data reset
After the reset key ‘C’ on the local control panel is pressed, the fault data value is
displayed as ‘Not measured’. However, the values are not erased and can continue to
be read out through the PC and communication interfaces.
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3 Operation

(continued)

3.22 Fault Recording (Function Group FT_RC)

Start of fault recording
A fault exists, and therefore fault recording begins, if at least one of the following signals

is present:

O MAIN: General starting
O MAIN: Gen. Trip signal 1
O MAIN: Gen. trip signal 2
O FT_RC: Trigger

O FT_RC: I>

In addition, the user can set an 'm out of n' parameter in order to configure signals
whose appearance will trigger fault recording.

Fault counting
Faults are counted and identified by sequential number.
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3 Operation

(continued)

1 2 3
4
FT_RC: 1>
[ 017 065 ]
1A — IT 21
1B 1T
1e —] in}
r 4
FT RC: Fct.
assn%. trlgqger
[ 003 085 ]
Signal 1
Signal 2
9 m out of n
Signal 3
Signal n
Selected signals

ET_RC: Trigger

[ 036 089 ]
). A
EEE C: Trigger
[ 003 041 ]
[0]
IL 1

0: don’t execute
1: execute

MAIN: General
starting

*

Dq

MATIN: Gen trip

i'838
36 005]
MAIN: Gen trip

S'836 023 ]

MAIN: General
reset USER

[.003 002 ]
I execute

MAIN: General
eset EXT

RN

iy

805 255 ]

FT_RC: Reset
ecord. USER
003 006

1: execute
FT_RC: Reset

record, EXT

[ 605 243°]

ARC: Cycle

runnln
83+ 800 7

FT_RC: 1>

399°688 4

FT_RC: Trigger
[ 037 076 ]

FT. R

3% 2683

rd

g
iosEegse

FT_RC: No. of
aults
004 020 ]

FT RC:
ystem dlsturh
[ 004 010 ]

C: System
u 3%

5¥§ rb.” runn
[ 035 004 ]

1276221 A_EN

3-111 Start of fault recording and fault counter
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3 Operation

(continued)

Time tagging

Fault recordings

3-172

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 by the internal clock. 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.

Protection signals during a fault, 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 are also 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 Operation

(continued)

1 2 B a s B 7
FT_RC: Record. C
in_progress
["0B5°866%
_ FT R%' Fault mem.
Signal 1 1L >1 + CT200 overflow
[ 035 001 ]
Signal 2 1 R
Signal 3 1M
Signal n 1L
FT_RC: Fault
retot’dlng*n
S S
AFT_RC: Pre-fault
time
[ 003 078 1]
ET RC: Post-
ﬂfatﬁt ime
[ 003 079 1]
* FT_RC: Fault
N | recording n
Fault memory n
1 003 000
2 033 001
3 033 002
Measured value 1l 4 033 003
Measured value 2 5 033 004
Measured value 3 6 033 005
Measured value n 7 033 006
*MAIN: Time tag 8 033 007
306 021
MAIN: General
reset USER
{ 003 002 ]
A1: execute 51 R
MAIN: General
eset EXT
£5565 225 4
FT_RC: Reset
record. EXT
[ 005 243 ]
.4
FT_RC: Reset
recard. USER
003006 ]
0
I 1 . A1: execute

0: don”t execute
1: execute

1276161 B_EN

3-112 Fault memory
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3 Operation

(continued)

Fault value recording

3-174

The following analog signals are recorded:

Phase currents
Phase-to-ground voltages

Residual current, measured by the P132 at the T 4 transformer

Oo 0O o d

Neutral-displacement voltage, measured by the P132 at the T 90 transformer
O Reference voltage Ve (When a synchrocheck VT is fitted).

The signals are recorded before, during and after a fault. The times for recording before
and after the fault can be set. A maximum time period of 16.4 s 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 of 16.4 s 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 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.
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3 Operation

(continued)

1 2 3 4 5 6 7
A
FR_RC: Record.
in_progress C
[ 035 000 ]
FR_RC: Max. _
rec rdlngotlme
£'505%75
FR _RC: Pre-fault
time
[ 003 078 ]
FR_RC: Post-
fault time
[ 003 079 ]
|
1A Analog channel 1
—P>R
u
1B Analog channel 2
>R
u
iIc Analog channel 3
o—>R
||
VA-G Analog channel 4
*—>R
u
WB-G Analog channel 5
>R
||
ye-¢ Analog channel 6
>R
u
N Analog channel 7
>R
u
YN-G Analog channel 8
bR
|
Vref Analog channel 9
*—D>R
FR_RC: Reset
record. USER
[ 003 006 ]
#1: execute [>1]
MAIN: General
reset USER
E 003 002
41I: execut
MAIN: General
reset EXT
[ 005 255 ]
FR_RC: Reset
Eeéord. E
005 243
1276220A_EN

3-113 Fault value recording
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3 Operation

(continued)

3.23 Definite-Time Overcurrent Protection (Function Group DTOC)

A three-stage definite-time overcurrent protection function (DTOC protection) is available
in the P132. Three separate measuring systems are available for this purpose for:

O Phase currents system

O Negative-sequence current system

O Residual currents system

Either the short-circuit direction determination function (SCDD) or the auto-reclosing
control may intervene in the functional sequence of the DTOC function.

Enabling or disabling

DTOC protection
DTOC protection can be disabled or enabled via parameter settings. Moreover, enabling
can be carried out separately for each parameter subset.

1 2 3 4 5 5 7
«
DTOC: General
enable USER
[ 022 075 ]
—
0
1 e DTOC: Enabled
0: No J [ 040 120 ]
1: Yes
«
DTOC: Enable
PSx
[« 1
1 [ »| Parameter [DTOC: Enable
0 PSx
set 1 072 098
1 set 2 073 098
7 set 3 074 098
0: Mo set 4 075 098
1: Yes

1 80 19250894

3-114 Disabling or enabling DTOC protection
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3 Operation

(continued)

Phase current stages

The three phase currents are monitored by the P132 with three-stage functions to detect
when they exceed the set thresholds. Alternatively, two different threshold types can be
active. The "dynamic" thresholds are active for the set hold time (see section ‘Activation
of Dynamic Parameters’) 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
and after the time periods have elapsed, a signal is issued. The timer stages can be
blocked by appropriately configured binary signal inputs.

When the inrush stabilization function (see: ‘Main Functions of the P132’) is triggered,
the 1st stage of the DTOC function is blocked.

The trip signals from all phase current stages are blocked by the auto-reclosing control
function (ARC) when this function is able to issue a trip command.

The trip signals from the DTOC function (stages 1> and 1>> only) can be blocked by the
short-circuit direction determination function. Depending on the setting of the short-
circuit direction determination function, the trip signal of stages I> or I>> will be enabled.
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3 Operation

(continued)

1 ‘ 2 ‘ 3 4 5 6 7
DTOC: Enabled —Tx
40 12
Q[MAOfNO: Prgtéction I
active
306 001
MAIN: Rush 1l DTOC: Starting A e
e g ’
305 458
IN: Rush = DTOC: Starting B
regﬁ.ogatr];g, =
305 459
@flAIN: Rush —1] DTOC: Starting C e
restr. C trig. 1=
[ 041 029 ] — v 305 460
]DTOC Blocklng nggcz t>
[ 041 060 1 ’mroo » — [ * ] —
lcPSX
" L * | £ 0 DTOC: tI> elapsed
g’goc: I> dynamic ! ' : P
L cPSx 4 1
SRR L [ 040 010 ]
1 [ L o = DTOC: Starting I>
Ia Inj * A
Ly [ 040 036 1
1B 1T -
Ic In) 4]
P
]DTOC Blocklng C%Egc; t>>
I>> EXT « [ * ]
I[ 041 061 1] DTOC: D> — —
ICPSX
e L » | £ 0 DTOC: tI>>
EEOC: I>> dynamic : : elagsed
9 cPSx
.F S 040 033
— —
T S—e LI)EQC: Starting
1T [ 040 029 1
1T
«
DTOC: Blocking nggcz >
£I>>> EXT P Lox ]
[ 041 062 ] DTOC: I>>> /) —
ucPSx
T L » | £ 0 DTOC: tI>>>
DoC: D> ‘ ‘ elagsed
MAIN: Dynam. & [ cynamic % 020 012
£ g5 e T
T 1l - D"I‘OC Starting
1T I[ 039 075 1
1T
x| Parameter ETOC: I> BZOC: I> dynamic DZOC I>> ggoc: I>> dynamic
X X X
set 1 017 000 017 080 017 001 017 084
set 2 073 007 073 032 073 008 073 033
set 3 074 007 074 032 074 008 074 033
set 4 075 007 075 032 075 008 075 033
% | Parameter DTOC I>>> DTOC: I>>> DTOC: tI> DTOC: tI>> DTOC: tI>>>
dynamic PSx | PSx PSx PSx
set 1 017 002 017 085 017 004 17 006 170 007
set 2 073 009 073 034 073 019 073 020 073 02
set 3 074 009 074 034 074 019 074 020 074 02
set 4 075 009 075 034 075 019 075 020 075 02
2 0 SBZ1507A
3-115 Phase current stages
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3 Operation

(continued)

1 2 3 4 5 6 ‘ 7
DTOC: tI> elapsed . DTOC: Trip
signal tI>
[ 040 010 ] [ 041 020
+SCDD: Block.
direct. tI>
304 461
DTOC: tI>> iy DTOC: Trip
el gse 318mal tI>>
] 40 011
SCDD Block

direct. tI>>
304 462

DTOC tI>>> DTOC: Trip
31 mal tI>>>

1

[ =]

gRC B?ocklng
622 000 3

4 80 SBI7508A

3-116 Trip signals from the DTOC phase current stages
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3 Operation

(continued)

Negative-sequence current
stages

3-180

The P132 calculates the negative-sequence current from the three phase current values
according to this formula. The result depends on the set phase sequence (alternative
terminology: Rotary field).

Phase sequence A-B-C Phase sequence A-C-B

(alternative terminology: (alternative terminology:

clockwise rotary field) anti-clockwise rotary field)
312 ) S 1)

!neg :g"(lA"'é '!B +§‘lc ‘ !negzg"lA"—é'!B"'g 'lC ‘

a = el

az _ pl2a

The negative-sequence current is monitored by the P132 with three-stage functions to
detect when it exceeds the set thresholds. Alternatively, two different threshold types
can be active. The "dynamic" thresholds are active for the set hold time for the "dynamic
parameters" (see section ‘Activation of Dynamic Parameters’) and the "normal”
thresholds are active when no hold time is running. If the current exceeds the set
thresholds, timer stages are started and after the time periods have elapsed, a trip signal
is issued.

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 multi-
pole starting (depending on the setting).

The trip signals from the negative-sequence current stages are only enabled if the
operating mode for the general starting has been set to "With starting IN, Ineg".

When the inrush stabilization function (see section ‘Main Functions of the P132’) is
triggered, the 1st stage of the negative-sequence current function is blocked.

When the short-circuit direction determination function (SCDD) is active, trip signals from
the DTOC negative-sequence current stages have no directional dependence.

The trip signals from all negative-sequence current stages are blocked by the auto-
reclosing control function (ARC) when this function is able to issue a trip command.
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3 Operation

(continued)

1 2 3 ‘ 4 5 3 7
- MAI Inrush
seabinlE¥igo 2l
« MAIN: Rush
restr. selec fct.
TQC: Enabjed —
'E 040 1 J j
+ MAIN: Protection
active
306001
MAIN: Dynam.
Earam. Yeiive
040 090
DToc ofgei .
F'os& 131 ‘g c Blgs: tineg
* MAIN: Bloc . J « L ]
tim.st, LN, neg . BIoc: Ineg- ] -
L
R ‘ ;
1 D'IFOC tlneg>
- |
MAIN: Phase proc: _Ineg> f 638
equence — e & c dynamic _ PSx 036 143 1
1946649 1 ﬂ e =7
A — [ IIDTO§ Starting
T ] d 036 145
18 | ineg D e L ]
Ic ] — DTOC Trip signal
é CI;: Blocking 'i E 088 151]
t7882 0001
.4
DTOC: Block. DTOC: tlneg>>
1 > E cC P
f 05€ 145 S[x * 1
— [
L
t 0
.| ‘ : D]’OC Elneg>>
[ 036 149 ]
L
DTOC: Startlng
Ineg
6 146 ]
DTOC: Tr nal
tlneg ip sig
od [ 038 152 ]
« —
DTOC: Block: -
Ineg>>>OExT ! c B'SI'OC_ tineg>>>
E 036 1431 U * 1
P4
DTOC: 1 >>>
L c  PSx neg — -
L~ 1 t o
*—— o e 5Ineg>>>
DTOC: _1neg>>> f 1
e Sk
?'rI;CeJC Startlng
[ 036 147 1
D‘{OC Trlp signal
MAIN: Gen. start &
!\Eode PSX ] ;11 E 153 1
/1: With start
IN, Ineg
P T DTOC: 1 DTOC: _1 > DTOC: tlneg> DTOC: 1 > DTOC: _1 > DTOC: tlneg>>
x| rarameter PSx neg> dynaml(:rleg PSx | PSx 9 PSx neg> dynami Cneg >PSx PSx 9
set 1 072 011 076 200 072 023 072 012 076 201 072 024
set 2 073 011 077 200 073 023 073 012 077 201 073 024
set 3 074 011 078 200 074 023 074 012 078 201 074 024
set 4 075 011 079 200 075 023 075 012 079 201 075 024
Parameter | DTOC: Ineg>>> DTOC: _1 P>> DTOC: tlneg>>> MAIN: Gen.
* PSx 9 dynamicneg PSx PSx 9 start. ﬁgde PSx
set 1 072 013 076 202 072 025 017 027
set 2 073 013 077 202 073 025 001 219
set 3 074 013 078 202 074 025 001 220
set 4 075 013 \ 079 202 075 025 001 221
1276281A EN
3-117 Negative-sequence current stages
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3 Operation

(continued)

1 2 3 4 5 6 7
2yec: gineo- n 2o TR
598 148 ] & ff BRI 151n]eg>
D‘{gC:Segl neg>> ] g-lrgﬁzalnt-il?\eg»
f 088%%49 7 [ 036 152 ]
DTOC: tl >> DTOC: Tri
elapsed neg z signal r1-:Ilpneg>>>
[ 036 150 ] [ 036 153 ]
ARC: Blocki
tr(l; ocking
[ 042 000 ]
MAIN: Gen. o |
start. Mode PSx
[ = »| Parameter | MAIN: Gen.
A1: With start - start. Mode PSx
IN, Ineg set 1 017 027
set 2 001 219
set 3 001 220
set 4 001 221 19752828 _EN
3-118 Trip signals from the DTOC negative-sequence current stages

Enable/disable the DTOC

protection.
DTOC residual current stages can be disabled or enabled via setting parameters or
through binary signal inputs.

Residual current stages
The residual current is monitored by the P132 with four-stage functions to detect when it
exceeds the set thresholds. Alternatively, two different threshold types can be active.
The "dynamic" thresholds are active for the set hold time (see section ‘Activation of
Dynamic Parameters’) and the "normal” thresholds are active when no hold time is
running. If the residual current exceeds the set thresholds, timer stages are started and
after the time periods have elapsed, a signal is issued.

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 multi-
pole starting (depending on the setting).

The trip signals from the residual current stages are only enabled if the operating mode
for the general starting has been set to "With starting IN, Ineg".

The trip signals from the residual current stages are blocked by the auto-reclosing
control function (ARC) when this function is able to issue a trip command.

The trip signals from the DTOC function (stages IN> and IN>> only) can be blocked by
the short-circuit direction determination function (SCDD). Depending on the setting of
the short-circuit direction determination function, the trip signal of stages IN> or IN>> will
be enabled.

Selecting the measured

variable
A setting specifies which current will be used by the P132 as the residual current of the
stages IN>, IN>> AND IN>>>: either the residual current calculated from the three phase
currents or the residual current directly measured at the fourth transformer (T 4).
For stage IN>>>> (available as of version —602) the calculated residual current is always
used.
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3 Operation

(continued)

2 3 4 ‘ 6 7
«
DTOC: Evaluation
IN>,>>,>>> PSx
L * 1
IN 2
1
A 4z
s I 1 2 DTOC: IN
Ic ¥ cee
1: Calculated 307 150
»| Parameter |DTOC: Evaluation 2: Measured
IN>,>>,>>> PSx
set 1 072 128
set 2 073 128
set 3 074 128
set 4 075 128
7 60 1275104A
3-119 Selecting the measured variable
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3 Operation

(continued)

DTOC: Starting N e

ETg% £ abied . 21 305 461
MAI System IN
rhs\[\)lledy J L
040 133 ] P
DTOC: Blockin
TtIN> EXT 9 f>11 c BEOC TtiIN>
[ 041 063 ] . { s ]
DTOC: IN> 1 [
L c PS
OMAlN Block ﬁ * 1 t o
im. St f;neg < ‘ DJoC: tIN>
- i f f elapsel
.z c BEQC IN> dynamic i ORO 013 1
L 1
@ DTOC: IN DTEC: Starting
307 150 L 040 077 ]
A
DTOC Blocklng = Bgoc; TIN>>
[ 041 064 1 J B P * 1
DTOC: IN>> 1 [
L c PS -
1 t 0 DTOC: tIN>>
1 ; Y elapsed
BTOC: _IN>>, [ 040 121 ]
»—E[» c yntamlc* >i
DTOC Starting
MAIN Dynam. [ 040 041 ]
ctive
3630086 i| s
DTOC: Blockin -
INS3>ERT 9 1 o BIoc: tin->>
041" 065 ] = L * 1
p b4
o BIOC: IN>>> 1 [
-1 t 0 DJOC: tiN>>>
——C(
DTOC: _ IN>>> —— 1 elag
¢ dynamic PSx 9 079 ]
&
L * 1
DTOC Starting
>>>
[ 039 078 ]
DTOC: Block. -
E|N>>>> EX 1 c B'Is'gc TIN>>>>
0417101 2 * ]
£
DTOC: IN>>>> ] [
L c PS -
1 t 0
4 | D'IFOC TIN>>>>
proc: - IN>>>> : ‘ gia
I c dynta )i 85 040 ]
. D"\GOC Starting
L 635 031 1
« | Parameter DTOC: IN> DTOC: _ IN> DTOC: tiIN> DTOC: IN>> DTOC: _ IN>> DTOC: tIN>>
PSx dynamic PSx PSx PSx dynamic PSx PSx
set 1 017 003 017 081 017 008 017 009 017 086 017 010
set 2 073 015 073 035 073 027 073 016 073 036 073 028
set 3 074 015 074 035 074 027 074 016 074 036 074 028
set 4 075 015 075 035 075 027 075 016 075 036 075 028
« | Parameter DTOC: IN>>> DTOC: _ IN>>> DTOC: tIN>>> DTOC: IN>>>> DTOC: _ IN>>>> DTOC: tIN>>>>
PSx dynamic PSx PSx PSx dynamic PSx PSx
set 1 017 018 017 087 017 019 072 018 072 036 072 030
set 2 073 017 073 037 073 029 073 018 072 105 073 030
set 3 074 017 074 037 074 029 074 018 072 202 074 030
set 4 075 017 075 037 075 029 075 018 072 219 075 030

1276280B_EN

3-120

3-184

Residual current stages
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3 Operation

(continued)

1

DTOC: tiIN>

elapsed
[ 040 013 ]

SCDD: _Block.

*

direct. tIN>
304 463

DTOC: tIN>>

f888%121 1

SCDD: Block.

*

direct. tIN>>
304 464

DIOC: IN>>>
elapse
[ 039 079 1]

DIOC: IN>>>>
e

apse
L 888 040 ]
ARC: Blocking

[ 042 000 ]

MAIN: Gen.
start. Mode PSx

4 1: With start
IN, Ineg

Parameter MAIN: Gen.
start. Mode PSx

set 1 017 027

set 2 001 219

set 3 001 220

set 4 001 221

DTOC: Trip
S|8nal TIN>
[ 040 028 ]

DTOC: Trip sign
IN>>>>
f 0357046 ]

1275103B_EN

3-121 Trip signal from the DTOC residual current stages
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3 Operation

(continued)

Hold-time logic for
intermittent ground faults

3-186

A hold-time logic for the treatment of intermittent ground faults is available in the P132.

a

a

As the IN> starting in the residual current stage commences, the hold time is reset.
At the same time, the starting time is accumulated when IN> starting commences.

As IN> starting ends, the timer stage DTOC: Puls.prol.IN>,intPSx is started
and the charging of the accumulation buffer is thereby lengthened by the set value of
the timer stage.

The accumulation result is compared with the settable limit value
DTOC: tIN>, interm. PSx.

If the limit value is reached and a general starting is present, then a trip results,
provided that it is permitted by the relevant MAIN settings:

® MAIN: Block tim.st. IN,neg
(Address 017 015)

® MAIN: Gen. starting mode
(Address 017 027)

B MAIN: Fct.assig.trip cmd.1
(Address 021 001)

B MAIN: Fct.assig.trip cmd.2
(Address 021 002)

If the limit value is reached while the timer stage
DTOC: Puls.prol.IN>,intPSx isrunning, then a trip will occur when the next
general starting phase commences.

O With each release of the trigger stage IN>, the set hold-time

DTOC: Hold-t. tIN>,intmP Sx is restarted. When the hold time has elapsed
or after the hold-time logic has issued a trip

(DTOC: Trip sig. tIN>,intm.), accumulation is stopped and the accumulation
buffer is cleared.
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3 Operation

(continued)

DTOC: Starting

i

DTOC; Puls.prol.
IN>,intPSx

]

PSx

[

DTOC: tIN,interm.

* ]

[
]

DTOC: Hold-t.
tIN>, intmPSx
*

]
—

IN>
[ 040 077 1]

MAIN: General

Hold-time logic

o

s

tIN>  intm,
[ 0387073
\— DTOC: t2 N .
‘ 305 454
DTOC: Pulse .

start;n
040 080 ]

« | Parameter |DTOC: Puls.prol. |DTOC: tIN,interm.| DTOC: Hold-t.
IN>,intPSx PSx tIN>, intmPSx
set 1 017 055 017 056 017 057
set 2 073 042 073 038 073 039
set 3 074 042 074 038 074 039
set 4 075 042 075 038 075 039

11 100

prolong. runn.
DTOC: H.-time

[

[

DTOC: Trip sig.

305 462

tIN> i,
04670

DTOC: tIN>
interm, elaps ed
040 099

IE'LII’]I!

1925019A

3-122

Hold-time logic for definite-time characteristics
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3 Operation

(continued)

1 2 3 4 ‘ 5 6 ‘ 7
\ \ \
\ \
DTOC: Starting ; ;
N> 20 ms
{040 077 1 [l | |
oDTOE: Pulse
prolong. runn. | @) |
\ |
DrOC: B -time \ 7
> i. runn
[ 046 086 1] e | ® .|
\ \ \ \
\ \ \ \
s —— 4+ —4—————— — — -t
\ \ \ \
100 ms — — r T *******
\ \ \
‘ i
*DTOC: t2 N ‘ i i
305 454 ‘ ‘ ‘ ‘
\ \ \ \
DTOC: Trip sig. | | | |
tIN> intm.
[036707371 | | | |
Settings
@ DTOC; Puls.prol. @ DTOC: tIN,interm. DTOC: Hold-t.
IN>,intPSx PSx tIN>, intmPSx
Setting = 80ms Setting = 15ms Setting = 300ms
12 120 SBZ5001A
3-123 Signal flow for values below the accumulation limit value
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3 Operation

(continued)

DTOC: Starting IN>

[ 040 077

1

o DTOC: Pulse
prolong. runn.

305 462

DTOC: H.-time tIN>,

\
\
|
\
\
|
i. runn |
[ 040 086 ]
\
\ \
|
T T
| | T
|| | | | @
\ - \ \ \
| | | | o i
¢ DTOC: t2 N | | LI | . |
\ \ | \ \ \ 1 1 \
| | .y | | o
\ \ | |\ \ \ \ \
DTOC: Trip sig. | | | | | \ | | |
tIN>, intm. ' ' ! ! ! ! ! !
[ 039 073 1] | \ \ Ikl | | \ \ \
<l>= Startings not
illustrated
have occured
here.
Settings
<:> DTOC: Puls.prol. <:> DTOC: tIN,interm. DTOC: Hold-t.
IN>,intPSx PSx tIN>, intmPSx
Setting =80ms Setting =15s Setting =300s
13 150
3-124 Signal flow for values at the accumulation limit value
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3 Operation

(continued)

3.24 Inverse-time Overcurrent Protection (Function Groups IDMT1 and IDMT2)
Note:
& In this section IDMT represents IDMT1.

This description is also valid for IDMT?2 (if there is no indication to the contrary).

The addresses given apply to IDMT1. The addresses for function group IDMT2 are
given in chapters 7 and 8.

For example, the address for IDMT1: General enable USER is 017 096
(given in the following picture), but the address for IDMT2: General enable
USER is 017 052.
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3 Operation

(continued)

Disabling or enabling IDMT

protection

The inverse-time overcurrent protection function (IDMT) operates with three separate
measuring systems for:

O Phase currents system

O Negative-sequence current

O Residual current.

Either the short-circuit direction determination function (SCDD) or the auto-reclosing
control function may intervene in the functional sequence of the IDMT function.

IDMT protection can be disabled or enabled via parameter settings. Moreover, enabling
can be carried out separately for each parameter subset.

«

[ 017 096 ]
- —

IDMT: General
enable USER

IDMT: Enabled

L &}
0: No J [ 040 100 ]

1: Yes

P4

IDMT: Enable
PSx

] — Parameter ggMT: Enable
X
0 set 1 072 070
1 set 2 073 070
set 3 074 070
0: No set 4 075 070
1: Yes

19250204

3-125 Disabling or enabling IDMT protection (IDMT represents IDMT1 and IDMT2; the addresses apply to IDMT1.)

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 figures 3-126 to 3-129.
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3 Operation

(continued)

No Tripping Formula for the Constants Formula for the
Characteristic Tripping Reset Characteristic
Characteristic
Characteristic settable A B C R
factor:
k =0.05..10.00
0 Definite Time t=k
Per IEC 255-3

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
Per IEEE C37.112 . k-R
rTo o
|
t=k- —Ab +C (lJ -1
I ref
Ir(—:‘f
5 Moderately Inverse 0.0515 0.0200 0.1140 4.85
6 Very Inverse 19.6100 2.0000 0.4910 21.60
7 Extremely Inverse 28.2000 2.0000 0.1217 29.10
Per ANSI k-R
tp=—%—
I
t=k- —Ab +C [IJ -1
I ref
Iref
8 Normally Inverse 8.9341 2.0938 0.17966 9.00
9 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 1
t=k- 0.236
0.339-~

12 RXIDG-Type Inverse I
t=k-|58-1.35-In—

l ref

3-192 P132/EN M/BC5 // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612



3 Operation

(continued)

IEC 255-3, Standard Inverse IEC 255-3, Very Inverse
1000 T \ 1000 T \
100+ l\\ 100+ \
| \
\ B k=10 T
10+ 101 =10
t/s — el t/s —
i , — el
] k=0.1
01T k=0.05 0.1+t K=0.1
k=0.05
0.01 +—+—+—+—+—+—+— —————+— — 0.01 — ——— —
0123456 7 8 91011121314151617 181920 0123456 7 8 91011121314151617181920
I/Iref l/ref
S8Z50K1A S8Z50K2A
Characteristic No. 1 Characteristic No. 2
IEC 255-3, Extremely Inverse IEC 255-3, Long Time Inverse
1000 T \\ 1000 T \\
100+ 100+ ——
” \\ ”° \ ] k=10
10T\ N\ ] 10 AL — k=1
t/s NG = k=10 Us AN
1+ \\ 1+ —
N\ — —T——k=0.1
— =1 k=0.05
0.1+ 0.1+
\\\§
T—— [ k=01
0.01 +—+—+—+—+—+—+—+—+—+ ——— =~ =0.05 0.01 ——— ——— ——— —
0123456 7 8 91011121314151617181920 0123456 7 8 91011121314151617181920
I/lref I/lref
S8Z50K3A S8Z50K4A

Characteristic No. 3

Characteristic No. 4

3-126 Tripping characteristics as per IEC 255-3

P132/EN M/Bc5 // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612

3-193




3 Operation

(continued)
IEEE C37.112, Moderately Inverse IEEE C37.112, Very Inverse
1000 1000
100 \ 100 \\
\
—
10 & \ k=10 10 7 \‘ —
~ k=10
tls ~ tls \
1t k=1 17
i\ \§ k=t
\\\\_ \
0.1 — k=0.1 0.1 —
k=0.05 T k=0.1
k=0.05
0.01 ————+—+— —t+— 0.01 R R S A R R A
0123456 7 8 91011121314151617 181920 0123456 7 8 91011121314151617 181920
l/Iref l/Iref
S8Z50K5C S8Z50K6C
Characteristic No. 5 Characteristic No. 6
IEEE C37.112, Extremely Inverse
1
1000 \
1
100 =}
\ N
10°F
t/ N
s —
N — k=10
1 \
N
k=1
01T N
4 4 4 4 4 I I T It k=01
0.01 I —— 005
0123456 7 8 91011121314151617 181920
l/Iref
S8Z50K7C
Characteristic No. 7
3-127 Tripping characteristics as per IEEE C37.112
3-194
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3 Operation

(continued)
ANSI, Normally Inverse ANSI, Short Time Inverse
1000 7= 1000
\
100 |\ 100
1\ T
| EAN |
10 \ AN 10 £ \
\\ |\\
t/s t/s
\ k=10 \ \
LR TN
k=10
k=1
0.1 0.1
\ k k=1
k=0.1 N k=0.1
0.01 T T Tttt k=0.05 0.01 N~ s
0123456 7 8 91011121314151617 181920 0123456 7 8 91011121314151617 181920
I/Iref I/Iref
S8Z50K8C S8Z50K9C
Characteristic No. 8 Characteristic No. 9
ANSI, Long Time Inverse
=1
1000 {
1
100 i\\
\\ k=10
10 T R
t/s k=1
1 im
\ k=0.1
01F k=0.05
10T e A e e S e e S B !
0123456 7 8 91011121314151617 181920
I/Iref
S8Z50KAC

Characteristic No. 10

3-128 Tripping characteristics as per ANSI
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3 Operation

(continued)

RI-Type Inverse RXIDG-Type Inverse
1000 1000 +
1001 100
\
k=10 — k=10
107 10+
t/s = t/s I T w
k=1 ——— k=1
1+ 1+
.
N k=0.1 I — ko1
[ -0.
=0. \
01+ k=0.05 0.1t T k=0.05
0.0 +—+—+—+—+——+—+———+—+—+—+—+ o 0.01 +—+—+— L B A S e R B
012345678 91011121314151617 181920 0123456 78 91011121314151617 181920
/ref /ref
S8Z50KBA S8Z50KCA
Characteristic No. 11 Characteristic No. 12

3-129 RI-type inverse and RXIDG-type inverse tripping characteristics
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3 Operation

(continued)

Phase current stage

The three phase currents are monitored by the P132 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 for the "dynamic parameters" (see section
‘Activation of Dynamic Parameters’) and the "normal” threshold is 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 in one phase. The P132 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 P132 will
determine the tripping time. Moreover the tripping time will under no circumstances fall
below a settable minimum time threshold irrespective of the current flow magnitude.

When the inrush stabilization function (see section ‘Main Functions of the P132) is
triggered, the phase current stage is blocked.

The inverse-time stage can be blocked by an appropriately configured binary signal
input.

The trip signal from the IDMT1 protection may also be blocked by the short-circuit
direction determination or the auto-reclosing control function. Depending on the setting
of the short-circuit direction determination the trip signal will be enabled. The trip signals
of the phase current stages IDMT1 and IDMT2 are blocked by the auto-reclosing control
function (ARC) when this function is able to issue a trip command.
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3 Operation

(continued)

1 2 4 5 6 7
MAIN: Rush restr.
trig.
f 0417027
MAIN: Rush restr.
B trig.
[ 0417028
MAIN: Rush restr.
trig
E 0417029 ]
IDMT: Enabled
[ 0406 100 ] (&1 -
+MAIN: Protection J b4
active
306001 c E’ggT: Iref,P
&0 - )
Starting A ¢
INT; TP oo,
- y L
Mél"gfn.D ogive E ¢ E * 1 StartingB ¢
E 040 090 ] 304 360
Cc -
Starting C *
1.05 * Iref 804361
] Pgtartlng
1A T 080 ]
15 iy
LY T
«
IEMT: . Setting
Characteristic P IDMT: Characteristic
PSX [ - 1 PSX
- . 0: Definite Time
1: IEC Standard Inverse
- 2: 1EC Very lInverse
- |DMT: Factor Kt,P 3: 1EC Extr. I_nverse
s _ PSX[ - ] 4: 1EC Long Time Inv
ett_lng 5: IEEE Moderately Inu
IDMT: Release P PSx II>E¥T: Hold time P 6: IEEE Very Inverse
1: Without delay L * 1 7: 1EEE Extremely Inv
2- Delayed as per —_— 8: ANSI Normally Inwv
char: ARMT: Release P 9: ANSI Short Time Inv
L * 1 10: ANSI Long Time Inu
I1DMT- Block. 11: RI-Type Inverse
Iref,P> EXT C 12: RXIDG-Type Inverse
E 0407101
—¢ :_I—C
d) IDMT: Memory P
£'636 1101
IDMT: Hold time P
IP,max/ 1ref,P runnin
= [4648"853 7
I1DMT: Iref,P>
apse
f 845682 1
* | Parameter IDMT: Iref,P IDMT: _Iref,P (';RMT: = ic P
PSx dynamic PSx PSaracterlstlc
set 1 072 050 072 003 072 056
set 2 073 050 073 003 073 056
set 3 074 050 074 003 074 056
set 4 075 050 075 003 075 056
* | Parameter IDMT: Factor IDMT: Min. trip IDMT: Hold time | IDMT: Release P
kt,P PSx | time P PSXx | P PSx PSx
set 1 072 053 072 077 072 071 072 059
set 2 073 053 073 077 073 071 073 059
set 3 074 053 074 077 074 071 074 059
set 4 075 053 075 077 075 071 075 059
10Z5008B_EN
3-130 Phase current stage (IDMT represents IDMT1 and IDMT2; the addresses apply to IDMT1.) (Trip signal: see following figure)
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3 Operation

(continued)

IDMT1: tlref,P>
elapsed —

[ 040 082 ] &
ARC: Blocking
trip
[ 042 000 ]
« SCDD: Block.
direct. tklref> L
304 465

IDMT1: Starting
Iref,P>
[ 040 080 ]

IDMT1: Trip signal
tiref,P>
[ 040 084 ]

IDMT1: ARC
Starting Iref,P>

304367

1275111 B_EN

3-131a  Trip signal of the phase current stage IDMT1

IDMT 2: tIref,P> g
elapsed

040_021 ]

C: Blocking

t
[ I%EZ 000 ]

IDMT1: Trip sigmal
tIref,P> P sign
[ 040 023 ]

1275112A

3-131b Trip signal of the phase current stages IDMT2
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3 Operation

(continued)

Negative-sequence
current stage
According to the following formulas the P132 will determine the negative-sequence

current and positive-sequence current, taking into account the set phase sequence
(alternative terminology: Rotary field):

Phase sequence A-B-C Phase sequence A-C-B

(alternative terminology: (alternative terminology:

clockwise rotary field) anti-clockwise rotary field)
312 ) S 1)

lnegzg"(lA"'e_l 'lB+§'!C ‘ lnegzg"lA"'g'lB"'e_l '!C ‘

a = el

a2 = pl2a0

The negative-sequence current is monitored by the P132 to detect when it exceeds the
set thresholds. Alternatively, two different thresholds can be active. The "dynamic"
threshold is active for the set hold time for the "dynamic parameters" (see section
‘Activation of Dynamic Parameters’) and the "normal” threshold is 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 by the negative-sequence current. Depending on the
characteristic selected and the residual current magnitude the P132 will determine the
tripping time. Moreover the tripping time will under no circumstances fall below a
settable minimum time threshold irrespective of the negative-sequence current flow
magnitude.

When the inrush stabilization function (see section: ‘Main Functions of the P132") is
triggered, the negative-sequence current stage is blocked.

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 single-
pole or multi-pole starting (depending on the setting).

When the short-circuit direction determination function (SCDD) is enabled, a trip signal
from the IDMT negative-sequence current stage is always non-directional.

The trip signal from the negative-sequence current stage is blocked by the auto-
reclosing control function (ARC) when this function is able to issue a trip command.
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3 Operation

(continued)

1 2 3 4 5 6 7
MAIN: Rush restr. —
A trig. =1
[ 0417027 ]
MAIN: Rush restr.
% trig.
0417028 ]
MAIN: Rush restr.
trig.
041-029 ] —
,:DMT: Enabled —1 a
040 100 &
. gé{lili/eProtection b4
306 001 o 1DMT: Iref,neg
C ESX - 1
r
IDMT: _Iref,ne
c %ynamic PSJX 9
MAIN: Dynam. H >
aram. active
040090 ] — —
1.05 * Iref
Ineg/Iref,neg —
MAIN: Phase —cC
sequence —
[ 010 049 ]

—1 - IDMT: Starting
1A R d Iref,ne%>
1B — | neg H [ 040 107 ]
Ic —

4
e e L —
N H aracter. neg.
9 % PSX 9
1DMT- Fagtor 0: Definite Time
kt,neg PSx 1: IEC Standard Inverse
L 1 2: IEC Very Inverse
IDMT: Min.trip 3: 1EC Extr. Inverse
tlme[ neg ., Psx 1 4: 1EC Long Time Inwv
e 5: IEEE Moderately Inv
,']ggT: pg‘)’('d time 6: IEEE Very Inverse
Setting * 1 7: IEEE Extremely Inv
IDMT: Character. 8: ANSI Normally Inv
neg. PSx IDMT: _Release ) )
neg._ PSx 9: ANSI Short Time Inuv
1: Without delay T * 1

10: ANSI Long Time Inwv

Ef,a[r’?'ayed as per 11: RI-Type Inverse
MAIN: Betr.art - —
Gen_Arlr_ LIS & Cc 12: RXIDG-Type Inverse
/E: With st;rt IN,
Ineg @
1DMT=_ Block, IDMT: Memory neg
Iref,neg>EXT clear
E040 102 ] [ 040 111 ]
’Wi\rfw[\‘ét?l(l)ﬁl,(neg IDMT: Hold time
306 400 L neg runn.
[ 040 113 ]
IDMT: tlref,ne
elapsed -nee>
[ 040 109 ]
IDMT: Trip sig.
- tiref,ne E
ARC: Blocking tri H 4
[ 04208699 P [ 0401087
*| Parameter | IDMT: Iref,neg IDMT: _Iref,neg IDMT: Character. | IDMT: Factor
PSx dynamic P35x neg. PSx kt,neg PSx
set 1 072 051 072 004 072 057 072 054
set 2 073 051 073 004 073 057 073 054
set 3 074 051 074 004 074 057 074 054
set 4 075 051 075 004 075 057 075 054
* | Parameter | IDMT: Min.trip IDMT: Hold time | IDMT: Release MAIN: Gen.
time neg PSx neg PSx neg. PSx start. mode PSx
set 1 072 078 072 072 072 060 017 027
set 2 073 078 073 072 073 060 001 219
set 3 074 078 074 072 074 060 001 220
set 4 075 078 075 072 075 060 001 221 1276211A_EN
3-132 Negative-sequence current stage (IDMT represents IDMT1 and IDMT2; the addresses apply to IDMT1.)

(Note: Previous terminology of MAIN: Phase sequence was MAIN: Rotary field)
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3 Operation

(continued)

Selecting the measured
variable for the residual
current stage

A setting specifies which current will be used by the P132 as the residual current: either
the residual current calculated from the three phase currents or the residual current
directly measured at the fourth current transformer (T 4).

1 2 3
IN
IA 2
B M
ic ¥
% | Parameter IDMT: Evaluation
IN PSx

set 1 072 075

set 2 073 075

set 3 074 075

set 4 075 075
6 60

‘ 5 6 7
A
IDMT: Evaluation
IN PSx
L * 1
1
2
1
1. 2 IDMT: IN .

1: Calculated

2: Measured

307 100

19250228

3-133 Selecting the measured variable (IDMT represents IDMT1 and IDMT2; the addresses apply to IDMT1.)
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3 Operation

(continued)

Residual current stage
The residual current is monitored by the P132 to detect when it exceeds the set
thresholds. Alternatively, two different thresholds can be active. The "dynamic"
threshold is active for the set hold time for the "dynamic parameters” (see section
‘Activation of Dynamic Parameters’) and the "normal” threshold is 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 by the residual current. Depending on the characteristic
selected and the residual current magnitude the P132 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 single-
pole or multi-pole starting (depending on the setting).

The trip signal from the IDMT1 protection may also be blocked by the short-circuit
direction determination or the auto-reclosing control function. Depending on the setting
of the short-circuit direction determination the trip signal will be enabled. The trip signals
of the residual current stages IDMT1 and IDMT2 are blocked by the auto-reclosing
control function (ARC) when this function is able to issue a trip command.
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3 Operation

(continued)

1 2 ‘ 3 4 5 6 7
IDMT: Enabled
[ 040 100 ] [&f
Mﬁlgles stem IN J
£"640 %33 1
IDMT: Iref,N
MAIN: Dynam. PSx -
aram. active [ 1
0407090 ]
IDMT: _Iref,N
c dynfmlc LPSx ]
C
1.05 * Iref
* IDMT: IN IN/Iref,N — IDMT: Starting
307 100 Lref, N>
[ 04b 081 ]
4 3 _
_ etting
ngTicChNarsgge_ IDMT: Characteristic N
* 1 PSx
- 0: Definite Time
EEW Factor ktN 1: 1EC Standard Inverse
L 1 2: 1EC Very Inverse
IDMT: Min. trip : IEC Extr. I_nverse
tlme[N PSx 1 4: 1EC Long Time Inv
_ 5: 1EEE Moderately Inv
?g;#"}? I N E’%MT: Hold time N 6: 1EEE Very Inverse
sk case % L * 1 7: 1EEE Extremely Inv
1: Without delay N 8: ANSI Normally Inu
2: Delayed as per EEW Release N : ANSI Short Time Inv
char. L 1 10: ANSI Long Time Inv
11: RI-Type Inverse
%éég'a%‘i” ]start <F c 12: RXIDG-Type Inverse
/1: With start IN,
Ineg ;ITC
IDMT: Block. -
EIref,N> Ei(T I?!'al'.r Memory N
0407103 £630 1121
+MAIN: Block tim.
St. IN;neg IDMT: Hold time N
L unning
['046"854 1
I1DMT: Iref,N>
?apseﬁ
£ 695%6s3 1
* | Parameter MAIN: Gen. IDMT: Iref,N IDMT: _Iref.N IDMT:. Characte-
start. Mode PSx | PSx dynamic PSx ristic N PSx
set 1 017 027 072 052 072 005 072 058
set 2 001 219 073 052 073 005 073 058
set 3 001 220 074 052 074 005 074 058
set 4 001 221 075 052 075 005 075 058
* | Parameter lI(DMT: Factor IDMT: Min. trip | IDMT: Hold time | IDMT: Release N
t,N PSx time N PSx N PSx PSx
set 1 072 055 072 079 072 073 072 061
set 2 073 055 073 079 073 073 073 061
set 3 074 055 074 079 074 073 074 061
set 4 075 055 075 079 075 073 075 061
12Z6210A_EN
3-134 Residual current stage (IDMT represents IDMT1 and IDMT2; the addresses apply to IDMT1.) (Trip signal: see following figure)
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3 Operation

(continued)

IDMT1: tlref,N>

elapsed —

ARC: Blocking
trip
[ 042 000 ]

+ SCDD: Block.

304466

[ 040 083 ] &

direct. tkiINref —

IDMT1: Starting
Iref N>
[ 040 081 ]

IDMT1: Trip signal
tiref,N>
[ 040 085 ]

IDMT1: ARC Starting,

Iref,N>
304 368

1275113 B_EN

3-135a  Trip signal of the residual current stage

IDMT2: tIref, N>

IDMT2: Trip signal

T
RRC: B?ockljng

tri
[I(%%Z 000 1

[ =]

tIref,N>
[ 040 024 ]

12251147

3-135b  Trip signal of the residual current stage

Holding time

Depending on the current flow the P132 will determine the tripping time and a timer
stage is started. 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 P132 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 figure 3-136 the effect of hold time is shown by the

example of a phase current stage.
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3 Operation

(continued)

1 2 ‘ 3 4 5 6 7
Case A
IDMT Startlng
(6467080 1 (<200 ms B =200 ms
IDMT: Hold time
E runnin
040059 1

Determ. trip time - —————————+———————— = — — — — —

600 ms
400 ms —
Per characteristic
200 ms —
Non-delayed

IDMT: tIIef P>

ela
Eo 082 1
Case B
IDMT: Startlng
Ixe
046 080 1

IDMT: Hold time
E runn;ng
040 053 1

Determ. trip time @ ——— " —— ——f & o pe——,

600 ms Non-delayed

400 ms A
Per characteristic

200 ms

IDMT: tIref P>

ela
EO 082 ]
» | Parameter IDMT: Hold time P
PSx
set 1 072 071
set 2 073 071
set 3 074 071
set 4 075 071
10 180 1975025
3-136 Effect of hold time shown with a phase current stage as an example

Example A: Hold time determined is not reached.
Example B: Hold time determined is reached.

(IDMT represents IDMT1 and IDMT2; the addresses apply to IDMT1.)
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3 Operation

(continued)

3.25 Short-Circuit Direction Determination (Function Group SCDD)

The P132 provides short circuit direction determination (SCDD). With this feature it is
possible to apply the P132 for directional definite-time overcurrent protection and
directional inverse-time overcurrent protection. Two separate measuring systems are
available for this purpose for:

O Phase currents system
O Residual currents system

Enable/disable the short-

circuit direction

determination
The short-circuit direction determination can be disabled or enabled via setting
parameters. Moreover, enabling can be carried out separately for each parameter

subset.
1 2 3 4 5 6 7

«

SCDD:; General

enable USER

[ 017 070 ]
0
1 m SCDD: Enabled

0: Wo J [ 040 098 ]

1: Yes

£

SCDD: Enable

PSx

[« 1 -

] — « | Parameter g(ngDq Enable
set 1 076 235
set 2 077 235
set 3 078 235

0: No set 4 079 235

1: Yes

1 80 1925027A

3-137
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3 Operation

(continued)

Phase current stages
To determine direction in the phase current stages and depending on the type of fault a
phase current and the opposed phase-to-phase voltage as well as the respective
optimum characteristic angle are used.

As an example for a single-pole fault in phase A to ground the phase A current value (1),
the phase B to phase C voltage value (Vg.c) and the characteristic angle op = +45° are
selected as measured variables (see figure 3-138).

The vector of the selected phase-to-phase voltage is the reference quantity. Beginning
with the reference quantity the characteristic angle op will determine the measuring
relation. Depending on the type of fault the P132 will present various characteristic
angles. The measuring relation is defined as the angle bisector for the directional zone
"Forward". Forward directional is apparent if the vector of the selected phase current
lies in the range < + 90° of the measuring relation.

Backward directional is apparent if the vector of the selected phase current lies in the
range > = 90° of the measuring relation.

1 2 3 ‘ 4 ‘ 5 6 7
/ Measurem. relation
N\ [ Forward direction |
/
/
/
/7 oP
/ IA
7/
/
Y
VB-C
Backward direction
) 0 N Line of direct. dec. —_—_—
3-138 single-pole fault in phase A to ground (A-G) and with an inductive system and a phase sequence A-B-C (or clockwise rotary field direction)

3-208 P132/EN M/BC5 // AFSV.12.10090 D /// P132-306-415/416/417/418/419-612



3 Operation

(continued)

Enabling for phase current
stages (without voltage

memory)

Direction determination for phase current stages is only enabled if the following
conditions are met simultaneously:
O The short-circuit direction determination is enabled.

O Measuring-circuit monitoring has detected no faults in the voltage measuring loop
(see section ‘Measuring Circuit Monitoring’).

O A phase current starting signal is present.

O At lease two phase-to-phase voltage values exceed 200 mV.

O All three phase current values exceed 0.1 lnom.

O The external signal MAIN: M.c.b. trip V EXT is not present.
If the short-circuit direction determination is disabled the internal signal
SCDD: Phase curr.stage bl. is generated.

As of variant —602 the voltage memory can be applied when 3-pole faults have occurred.
(See description at the end of this section.)

SCDD: Enabled
[ 040 098 ]

MCMON: Meas.

circ., V faulty
[ 038 023 ]

+MAIN: Block.
I>, kIref, P>
306 521 .
DTOC: Starting
I>>
% 040 029 7],
TOC: Starting
>>>
[ 039 075 1

VA-G
VB-G
VC-G

b

= =
«Q W

100

SCDD: Blocked

[ 040 062 1

]

v

>200 mV

— —
+ 2 T 22

T =

L -2 >0.1 Inom

SCDD: Determin. e

SCDD: Phase -

[t
4 QJ P enabled
“ ’7 | I 304 456

curr.stage bl.
304 460

ajlall=

19250288

3-139 Enabling direction determination for phase current stages
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3 Operation

(continued)

After being enabled and depending on the direction determination decision one of the
following signals will be issued:

O With a fault in forward direction,
SCDD: Fault P forward

O With a fault in forward direction,
SCDD: Fault P backward

To inhibit transient contention problems starting and dropping out of a direction
determination decision in both directions is delayed for 30 ms.

1 2 3 4 5 6 7
AIN: Rot field
T 010 049aj'y
A1: A- B- C
A2: A-C-B
¢SCDD: Determin.
P enabled
304 456 —‘ ’7
* MAIN: Starting CD
A ant.
306513
¢ MAIN: Starting
B '”t-mm Starting Selected meas var. Characteristic angleaP
+ MAIN: Starting Imeas Vmeas
C int.
306 515
1A at Setting at Setting
B Rotary field | Rotary field
A-B-C A-C-8B
ic
A 1A uB-C +45° +135°
UA-G LY B 1B w-A +45° +135°
UB-G PR C iC UA-B +45° +135°
uc-6 - L L A-B JA wB-C +60° +150°
- B-C 1c UA-B +30° +120°
oy L 1] caA ic UA-B +60° +150°
¥ A-B-C 1c UA-B +45° +135°
SCDD: Fault P
forward
_ _ _ _ [ 036 018 ]
Direction determination
SCDE: F%ult P
backwar
[ 036 019 ]
1975029B_EN
3-140 Direction determination for phase current stages

(Note: Previous terminology of MAIN : Phase sequence was MAIN: Rotary field)
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3 Operation

(continued)

Forming the blocking

signal for the phase current

stages
To form the blocking signal for the two DTOC phase current stages and the IDMT phase
current stage the fault direction to evaluate the measuring decision may be set
separately for each of the stages to either 'Forward directional’, 'Backward directional' or
'Non-directional'.

A blocking signal for the first DTOC phase current stage is formed when one of the
following conditions is met:

O The direction for tI> is set to 'Forward directional' and the short-circuit direction
determination detects a fault in backward direction.

O The direction for tI> is set to '‘Backward directional' and the short-circuit direction
determination detects a fault in forward direction.

A blocking signal for the second DTOC phase current stage is formed when one of the

following conditions is met:

O The direction for tI>> is set to 'Forward directional' and the short-circuit direction
determination detects a fault in backward direction.

O The direction for tI>> is set to '‘Backward directional' and the short-circuit direction
determination detects a fault in forward direction.

A blocking signal for the IDMT phase current stage is formed when one of the following

conditions is met:

O The direction for tlref,P> is set to 'Forward directional' and the short-circuit direction
determination detects a fault in backward direction.

O The direction for tlref,P> is set to 'Backward directional’ and the short-circuit direction
determination detects a fault in forward direction.

In case the direction determination function is not enabled (e.g. with a M.c.b. trip) it is
possible to select whether stages set to 'Forward directional' may be operated with
biased tripping by enabling SCDD: Trip bias PSx.
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3 Operation

(continued)

1 2 3 4 5 6 7
«
SCDD: Trip bias
PSx
L ]
1
0
1
0: No
1: Yes &
+5CDD: Phase
curr,stage bl. p
304 460 A A
SCDD: Direction
tI> PSx
L+
— —
1
2
3
1: Forward directional
2: Backward directional n 1 SCDD: Block. .
- direct. tI>
3: Non-directional _ L o4 481
&
SCDD: Fault P
forward LT
036 018_]
CDD: Fault P
backward —
[ 036 019 1 <
SCDD: Direction t
I>> PSx
[ *
1
1
2
3 m 1 SCDD: Block. .
1: Forvard directional . dlrc—,\zg:‘t‘;z tI>>
o L
2: Backward directional Bk
3: Non-directional — |
P L
SCDD: Direct.
tIref ,P> PSx
L
— —
1
2
3 el o SCDD: Block. .
1: Forward directional J B d'riitgss tkiref>
2: Backward directional &
3: Non-directional — |
« | Parameter SCDD: Trip bias |SCDD: Direction |SCDD: Direction t|SCDD: Direct.
PSx tI> BPSx I>> PS8x tIref P> PSx
set 1 017 074 017 071 017 072 017 066
set 2 077 236 077 237 077 238 077 233
set 3 078 236 078 237 078 238 078 233
set 4 079 236 079 237 079 238 079 233
5 205 1975030 B_EN
3-141 Forming the blocking signals for the phase current stages
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3 Operation

(continued)

Residual current stages

To determine direction in the residual current stages the residual current measured (ly)
and the neutral-point displacement voltage (Vn.g = -Ve.n) are used. The specification of
a good characteristic angle is carried out by the user according to the neutral-point

treatment of the system. The characteristic angle ay may be set in
the range: - 90° to + 90°

The reference quantity is the neutral-point displacement vector. Beginning with the
reference quantity the characteristic angle will determine the measuring relation. The
measuring relation is defined as the angle bisector for the directional zone "Forward".
Forward directional is apparent if the vector of the residual current lies in the range
<+ 90° of the measuring relation.

Backward directional is apparent if the vector of the residual current lies in the range
>+ 90° of the measuring relation.

In the following example the system neutral is grounded with a relatively low resistance.
Here the residual current apparent with a single-pole fault in phase A to ground (A-G)
and a forward directional fault will take up the approximate position as shown in figure
3-142. With the characteristic angle oy = -45° a forward directional decision will be
issued.

Line of direct. dec.
Ve

Backward direction

VG-N = -VN-G

—

olN

Forward direction |

Measurem. relation

SBZ5006A

3-142 Example for forming a directional decision in the residual current stage
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3 Operation

(continued)

Conditioning and selecting
the measured variables

For the short-circuit direction determination it is possible to use either the neutral-point
displacement voltage calculated by the P132 from the three phase-to-ground voltages or

the displacement voltage measured at the T 90 transformer.

<

=
|

@

I<I<K<IK
O? >
[oNoNo)

+++

Parameter | SCDD: Evaluation
VNG PSx

set 1 071 056

set 2 071 057

set 3 071 058

set 4 071 059

1: Calculated
2: Measured

SCDD: VN-G .
310026

1976450 A_EN

3-143b  Selecting the measuring voltage
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3 Operation

(continued)

Enabling for

residual current stages

Direction determination for residual current stages is only enabled if the following
conditions are met simultaneously:
O The short-circuit direction determination is enabled

O The short-circuit direction determination is not blocked by the measuring-circuit
monitoring (see section ‘Measuring Circuit Monitoring’)

A residual current starting signal is present

The residual current exceeds 0.01 I,

The external signal MAIN: M.c.b. trip V EXT is not present.

OO0 oano

The neutral-point displacement voltage exceeds the threshold value set at
SCDD: VNG> PSx.

MAIN: Startin
*N int. g
306516
DTOC: Starting
IN>>
[ 040 041 ]
DTOC: Starting
IN>>>
[ 039 078 1]

*SCDD: W-G
310026

2 3 4 5 6 7
1]
b 4
SCDD: VNG>
PS -
1
T
> 0.01 Inom
i SCDD: Determin. ¢
j N enabled
304 455
SCDD: Resid. .
1T curr.stage bl.
304454
Parameter | SCDD: VNG>
PSx
set 1 017 077
set 2 077 244
set 3 078 244
set 4 079 244

1976451 A_EN

3-143a Enabling direction determination for residual current stages
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3 Operation

(continued)

After being enabled and depending on the direction determination decision one of the
following signals will be issued:

O With a fault in forward direction,
SCDD: Ground fault forward

O With a fault in backward direction,
SCDD: Ground fault backward

To inhibit transient contention problems starting and dropping out of a direction
determination decision in both directions is delayed for 30 ms.

1 2 4 5 6 7
A
o SCDD: Determin. SCDD: Charact.
N enabled anf e G, PSr
304455
IN
Directio
determclnatQOn
SCDD: VN-G
310026
SCDD: Ground
fault forward
[7040 037 ]
CDD: %ro nd
ault bac
040 038
Parameter | SCDD: Charact.
angle G PSx
set 1 017 076
set 2 077 243
set 3 078 243
set 4 079 243
1976452 A_EN
3-144 Direction determination for residual current stages
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3 Operation

(continued)

Forming the blocking
signal for the residual
current stages

To form the blocking signal for the two DTOC residual current stages and the IDMT
residual current stage the fault direction to evaluate the measuring decision may be set
separately for each of the stages to either 'Forward directional’, 'Backward directional' or
'Non-directional'.

A blocking signal for the first DTOC residual current stage is formed when one of the
following conditions is met:

O The direction for tly> is set to 'Forward directional' and the short-circuit direction
determination detects a fault in backward direction.

O The direction for tly> is set to '‘Backward directional' and the short-circuit direction
determination detects a fault in forward direction.

A blocking signal for the second DTOC residual current stage is formed when one of the
following conditions is met:

O The direction for tly>> is set to 'Forward directional' and the short-circuit direction
determination detects a fault in backward direction.

O The direction for tIN>> is set to 'Backward directional' and the short-circuit direction
determination detects a fault in forward direction.

A blocking signal for the IDMT residual current stage is formed when one of the following
conditions is met:

O The direction for tl > is set to 'Forward directional’ and the short-circuit direction
determination detects a fault in backward direction.

O The direction for tln> is Set to 'Backward directional' and the short-circuit direction
determination detects a fault in forward direction.

In case the direction determination function is not enabled (e.g. with a M.c.b. trip) it is
possible to select whether stages set to 'Forward directional' may be operated with
biased tripping by enabling SCDD: Trip bias PSx. Incase of a phase current
starting bias tripping in the residual current stage may be suppressed by enabling
SCDD: Block. Bias G PSx.
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3 Operation

(continued)

.4
SCDD: Block. bias
G PSx
*
1
0
1
0: No
1: Yes
&
#MAIN: Starting ™
A int. =
306 513
#MAIN: Starting
B int.
306 514
#MAIN: Starting
C int.
306 515 | A
SCDD: Trip bias
PSx
017 074 ]
: Yes il
&
«SCDD: Resid. 4u
curr,stage bl.
304 454 A
SCDD: Direction
tIN> PSx
[ * 1
— —
1
2
3

1: Forward directional
2: Backward directional

3: Non-directional

SCDD: Block.
direct. tIN>

304 463

&
SCDD: Ground
fault forward LTy
% 040 037 ]
CDD: Ground
fault backw. P —
[ 040 038 ] SCDD: Direction
tIN>> PSx
[ * 1
—
1
2
_ _ %l 1 SCDD: Block.
1: Forward directional - direct. tIN>>
L 304 464
2: Backward directional — &
3: Non-directional .
b4 L
SCDD: Direct.
tIvef,N> PSx
[ * ]
— —
1
2
: : — SCDD: Block.
1: Forward directional & >1 direct tkiINref>
304 466
2: Backward directional e
3: Non-directional L
&
% | Parameter SCDD: Block. bias| SCDD: Direction | SCDD: Direction |SCDD: Direct.
G PSx tIN> PSxz tIN>> PSx tIref N> PSx
set 1 017 078 017 073 017 075 017 067
set 2 077 245 077 240 077 24 077 242
set 3 078 245 078 240 078 24 078 242
set 4 079 245 079 240 079 24 079 242
9 00 1975033 B_EN
3-145 Forming the blocking signals for the residual current stages
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3 Operation

(continued)

Signaling logic

Fault directional signals generated by the directional determination function of the phase
and residual current stages are grouped together to a combined function.

SCDD: Fault P

o7l SCDD: Fault

Forse ons ] } P 85053
[SCDD: Ground : ]
fault forward —
[ 040 037
SCDD: Fault P 7l SCDD: Fault
P265e0ts ) [ §h0%aa°s"
CDD: Ground ]

38

SBZ5029A

3-146 Fault signals from phase or residual current stages forward or backward directional

Short-circuit direction
determination using
voltage memory

The short-circuit direction determination (SCDD) function group is subdivided into two
subsets.

Direction determination in a residual current system

For direction determination in a residual current system the measured residual current IN
and the vector addition of the phase-ground voltages are applied.
In this case voltage memory is not used.

Direction determination in a phase system

For direction determination in a phase system the SCDD function uses the fault-
dependent short-circuit current and — in general — the phase-to-phase, un-faulted
voltages (not involved in the short-circuit) assigned to the type of fault. This ensures that
with single-pole and two-pole faults there is always sufficient voltage available for
direction determination.

This procedure can also be applied to three-pole faults with a phase-to-phase voltage

> 200 mV.

Should a three-pole fault occur close to the point of measurement, there could be such a
large 3-phase voltage drop, that direction determination on above basis is no longer

possible. For such fault occurrences there is a voltage memory available from which the
SCDD function can obtain the necessary voltage information for direction determination.
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3 Operation

(continued)

3-220

With a three-pole fault in the phase-current stage the measurement loop voltage
(VABmeas) is compared to the selected operate value (Vop.Val.) of the voltage memory
setbytheuserat SCDD: Oper.val.Vmemory PSx. If VABmeas < Vop.Val. then
the SCDD function will not use VABmeas but will revert to the voltage memory, if it has
been enabled. The following signal is issued:

SCDD: Direct. using memory

If the voltage memory has not been enabled (i.e. |Delta f| > 2.5 Hz) the SCDD function
will check if VABmeas is sufficient for direction determination.

Should the result with a disabled voltage memory be VABmeas > 200 mV the direction
will be determined on the basis of VABmeas. The following signal is issued:

SCDD: Direct. using Vmeas

If V12meas < 200 mV, a forward fault is detected if the voltage memory is disabled and if
the pre-orientation is active (set under SCDD: Trip bias), otherwise the directional
decision is blocked. The following signal is issued:

SCDD: Forw. w/o measurem.

These signals are additionally delivered to the following signals:

SCDD: Fault P forward

SCDD: Fault P backward

SCDD: Fault P Fault P or G forwd.
SCDD: Fault P Fault P or G backw.
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3 Operation

(continued)

3.26 Switch on to Fault Protection (Function Group SOTF)

When the circuit breaker is closed manually, it is possible to switch on to an existing
fault. This is particularly critical since the time-overcurrent protection would not clear the
fault until after the set operate delay had elapsed. In this situation, however, the fastest
possible clearance is desired.

To ensure rapid clearing with manual closing, the manual close signal must be issued
not only to the circuit breaker but also to the P132 at the same time. If there is no close
request from the ARC and if no HSR cycle of an external auto-reclosure control is
running, an adjustable timer stage is started with the manual close command. By setting
a parameter, the user can choose which of the time-overcurrent protection starting
decisions will generate a trip signal while the timer stage is elapsing:

An internal blocking signal is generated with the starting signal for the timer stage. This

signal prevents the ARC from being activated when a manual close causes switching on
to a fault.
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3 Operation

(continued)

+MAIN: Protection

active
306 001

SOTF; Par. ARC
running EXT
039 063 ]
#ARC: Close

request
303 102

MAIN: Manual
close EXT
[ 036 047 ]

DTOC: Starting I>

s 040 080 1.

TOC: Starting
I>>

5 040 029 1,
TOC: Starting
P339 075 1

o&AIN: General

starting int.
306 539

1 150

.4

‘ 3

SOTF: General
enable USER

[ 011 068 ]

1:

1
: No

Yes

b 4

SOTF: Manual
close timer
[ 011 060 ]

Ss1/1] .
=i =

1L

A

moae

SOEF: Operating
[ 011 061 ]

ool

: Trip by I>
: Trip by I>>
: Trip by I>>>

4: Trip by gen.
rt.

jzj sta

SOTF: Enabled
[ 040 069 ]

SQTF: tManual-
close runn.
[ 036 063 ]

SOTF: Bl. ARC .

by close cmd
305 675

SOTF: Trip signal
[ 036 064 ]

SB5067C

3-147 Switch on to fault protection. (IDMT stands for IDMT1 and IDMT2; the address applies to IDMTL1.)
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3 Operation

(continued)

Protective signaling

Disabling or enabling
protective signaling

Readiness of the protective
signaling function

3.27 Protective Signaling (Function Group PSIG)

Protective signaling is used together with short-circuit direction determination in power
systems with single-side infeed and a subsequent parallel line configuration (line
section). Selective instantaneous clearing of the line section affected by the fault is
initiated by this function, while the IDMT or DTOC tripping times are bypassed.

The function can be disabled or enabled by setting or through binary signal inputs.

Activation is enabled independent of parameter subset via PSI1G: General enable
USER. Activation is enabled for parameter subset PSx via PSIG: Enable PSx.
Subsequently, protective signaling can be enabled by setting or through appropriately
configured binary signal inputs. Enabling either by setting or through binary signal inputs
is equally effective. If only PSIG: Enable EXT is assigned to a binary signal input
then protective signaling will be enabled by a positive edge of the input signal; it will be
disabled by a negative edge. Ifonly PSIG: Disable EXT is assigned to a binary
signal input then a signal present at the input will have no effect.

In order for protective signaling (PSIG) to function, the following requirements must be
satisfied:

O It must be activated.

O There is no external block

O There is no transmission fault.
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3 Operation

(continued)

1 2 3 4 5
«
PSIG: General
enable USER
[ 015 004 ]
0
1 (&
0: No
1: Yes !
A
PSIG: Enable
PSx
[ > 1
— —
0
1
0: No
1: Yes
«
INP: Fct.
assignm. U xxx
[ xxx xxx ]
Uxl
Ux2
Ux3
Uxx
Address 037 025 I ] >1
Address 037 026 —
&
& (& | > S%l
PSIG: Enable EXT l & PR
«
[ 037 025 ] PSIG: Enable
USER
[ 003 132 ]
0
I 1
0: don't execute
1: execute
PSIG: Disable EXT &
[ 037 026 ] 4
PSIG: Disable
USER
[ 003 131 ]
0
I 1
0: don't execute
1: execute L1
*MAIN: Protection
active
306 001
PSIG: Blocking
EXT
& 036 049 ]
SIG: Telecom.
faulty —
[ 0367060 ]
+ | Parameter PSIG: Enable
PSx
set 1 015 014
set 2 015 015
set 3 015 016
set 4 015 017
1 20

PSIG: Enabled
[ 015 008 ]

PSIG: Ext./user
enabled
[ 037 023 ]

PSIG: Ready
[ 037 027 1]

PSIG: Not ready
[ 037 028 ]

45750320

3-148

3-224

Protective signaling ready to operate
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3 Operation

(continued)

Forming the
communication link

To form the communication link it is necessary to connect either the break contact or the
make contact of the transmitting relay, depending on the transmitting relay mode
selected (‘Transm. relay make contact’ or ‘Transm. relay break contact’), to the

PSIG: Receive EXT input of the remote station by means of pilot wires (see
‘Installation and Connection’ and Figure 3-148). With both operating modes, a receive

signal (DC loop closed) is present in both protection devices in the idle state.

2

160

400243 Substation a

' PSIG: Send
(transm.relay)

L+ L-

K[

. PSIG: Receive EXT

L+/L—

-Uw@ L—/L+

Pilot wirel Pilot wire

Substation b

PSIG: Receive EXT
L+/L—

\ =Uu@ L—/L+

PSIG: Send
(transm.relay)

S8Z5031B_EN

3-149

Protective signaling using pilot wires, selected mode of operation: transmission relay break contact
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3 Operation

(continued)

Operation of the protective

signaling function
If a general starting condition begins, then the loop is opened without delay
(transmitting). When a general starting signal is present and the set starting time has
elapsed, loop reclosing takes place as follows in accordance with the mode selected at
PSIG: Direct. depend. PSx and as a function of the direction decisions:

O Independently of any direction decision

O As a function of the condition that there not be any direction decision in the backward
direction of the phase current stage

O As a function of the condition that there not be any direction decision in the backward
direction of the residual current stage

O As a function of whether one of the following conditions in the table is satisfied (if one
line of statements is true, then one condition is satisfied):

Fault Fault Fault Fault
Residual current Residual current Phase current Phase current
stage stage stage stage
Backwards Forwards Backwards Forwards
no no no no
no no no yes
no yes no no
no yes no yes
yes no no yes

After the loop has reclosed and provided that both a general starting condition and a
status signal throughthe PSIG: Receive EXT input of a closed loop are present,
then the signal PSIG: Trip by PSIG is generated without delay. The loop recloses
after dropout of the general starting condition and after a delay equal to the release time
thatcan be setat PSIG: Release t. send. PSx.

If protective signaling is not ready, the DC loop will be open if Transm. relay make

contact has been selected as operating mode for the transmitting relay or closed if
Transm. relay break contact has been selected.
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3 Operation

(continued)

PSIG: Receive EXT
[ 036 048 ]

BSIG: Ready
[ 037 027 1]

MAIN: General
stazt;n
040 080

SCDD: Fault P
forward

% 036 018 ]
CDD: Fault P

backward

% 036 019 ]
CDD: Ground
fault forward

ECDD: Ground
fault backw.

[ 040 038 1]

&
IA{:] 0?7 0&9
P
PSIG: Trippin
ctine = Bok
[ 1
— —
t g
* | Parameter PSIG: Trlgplng PSIG: Direc,
time dependence PSx
set 1 015 011 015 001
< set 2 024 003 015 115
PSIG: Direc. set 3 024 063 015 116
c dependence PSx set 4 025 023 015 117
%
* | Parameter PSIG: Release PSIG: DC loop o
—1 L t. send PSx mode PSx P op-
1 set 1 015 002 015 012
2 set 2 024 001 024 051
set 3 024 061 025 011
3 set 4 025 021 025 071
4
1: Without
2: Phase curr. system . .
y PSIG: Trip signal
3: Residual curr.system o S [ 038 007 ]
4: Phase/resid.c.system |
&
&
— (& |—
(&
&
&
&
&
«
PSIG: Release
ct. send PSx
o]
1 [ R PSIG Send
& 53 £20%s ]
51 9 ? HT:}4444 1 IG Send
d=° - (transm.relay)
P “ “ [ 037 024 ]
e . ’
elecom. PSIG: DC loop o
[ 015 009 ] mode PSx P op
*
0 1 [
11 1s 1 !
0: don't execute 2

1; Transm.rel.break con

1: execute
2: Transm.rel.make con.
o1 PSIG: Test
1L b telecom, chann.
PSIG: Test [ 034 016 ]
telecom, EXT 1s
[ 036 038 1]
3 20
3-150 Protective signaling logic
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3 Operation

(continued)

Protective signaling

monitoring and loop check

The pilot wires are monitored for interruptions. If, in fault-free operation (i.e., in the
absence of a general starting condition), no signal is received through the loop for a
period longer than the set release time of the transmitting relay + 600 ms, then the signal

PSIG: Telecom. faulty
malfunction or failure leads to a protective signaling block.

is issued (see Figure 3-150). A communication

To check the loop, the communications link can be opened via a user interface by

means of the function PSIG: Test telecom. USER.

APSIG: Release
t. segd PSx
PSIG: Receive EXT

[ 036 048 1

MAIN: General
startin
£040 080 1

2

Release time send

+ 600ms

0

PSIG: Telecom.
faulty

[ 0367060 1]
SFMON: Telecom.
faulty

[ 0987006 ]

Parameter PSIG: Release
t. send PSx
set 1 015 002
set 2 024 00
set 3 024 06
set 4 025 02
4 60 19750364
3-151 Faulty transmission channel of protective signaling
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3 Operation

(continued)

3.28 Auto-Reclosure Control (Function Group ARC)

Under certain conditions the automatic reclosure control function (ARC) will cause a line
section to be cleared and then, when the dead time has elapsed, automatic reclosure of
the line section will occur.

Figure 3-152 shows an example for the usual sequence of a failed high-speed reclosure
(HSR) followed by a subsequent successful time-delay reclosure (TDR).
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3 Operation

(continued)

ARC: Ready %

HSR has failed

TDR successful

[ 004 068 ]

ARC: Cycle

runnin

(0577000 1 \

«DTOC: ARC

\

starting I> |
305 463

#ARC: HSR trip

t. I> rumn.

#ARC: TDR trip

@ |
303 154 @

t. I> runn.
303 155

T

.

command 1

\
I
\
MAIN: Gen. trip
[ 036 071 ] |

ARC: Oper. time

Terminated

runnin
[ 037 gOS

ARC: Dead time

HSR runn.
[ 037 002 1]

ARC: Dead time

TDR runn.
[ 037 003 1

MAIN: Close

command
[ 037 009 1

ARC: Reclaim time

Terminated

runnin

(7036 042 1

®

ARC: Blocking

t.
(7082 000 ]

ARC: Reclosure

successful
[ 036 062 1

0

@

®

@

®

©®©

Parameter

ARC: HSR trip.

time I> PSx

ARC: TDR trip.
time I> PSx

ARC: Operative
time ~PSx

ARC: HSR dead
time PSx

ARC: TDR dead
time PSx

ARC: Reclaim
time PSx

set 1

015 072

015 073

015 066

015 056

015 057

015 054

set 2

024 040

024 041

024 035

024 030

024 031

024 028

set 3

025 000

025 001

024 095

024 090

024 091

024 088

set 4

025 060

025 061

025 055

025 050

025 051

025 048

0

(:) MAIN: Close cmd.pulse time [ 015 067 ]
ARC: No. permit. TDR PSx

Setting: 1

1925041

3-152

3-230

Example for an ARC sequence
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3 Operation

(continued)

ARC operating modes

The ARC function available in the P132 offers the possibility of triggering starting times
with different starting signals. Once the starting times have elapsed, a trip signal is
generated. Multiple reclosures are possible with the ARC function available in the P132.
When the ARC operating mode has been set accordingly, multiple reclosures first begin
with a high-speed reclosure (HSR). If the fault is not cleared after reclosure by a HSR,
then another attempt can be made to clear the fault with a time-delay reclosure (TDR).
Multiple reclosures using only TDRs are also possible if the ARC operating mode is set
accordingly.

1 3 4 5 6 7
<
ARC: Operatin
mode pESx g
Lo+ 1
— —
1
2
3
1: HSR/TOR « | Parameter |ARC: Operatin
permitted %Kl’ deo iPSx g
2: TDR onl set 1 5 05
permitted ¥ set 2 024 025
set 3 024 085
3: Test HSR only set 4 025 045
permit
2 1975037A
3-153 Setting the operating mode of the ARC function
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3 Operation

(continued)

Enabling and disabling the
ARC function

3-232

Disabling or enabling may be carried out with parameters or binary signal inputs.

The activation of the function is enabled generally (independent of parameter subsets)
via ARC: General enable USER. ltis enabled as a function of a parameter
subsetvia ARC: Enable PSx. Ifthese enabling functions have been activated, the
Auto-reclose control function can be disabled or enabled by setting parameters or
through appropriately configured binary signal inputs. Parameters and configured binary
signal inputs have equal priority. If onlythe ARC: Enable EXT function is assigned
to a binary signal input, then ARC will be enabled by a positive edge of the input signal
and disabled by a negative edge. If only the parameter ARC: Disable EXT has
been assigned to a binary signal input, then a signal at this input will have no effect.
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3 Operation

(continued)

1 2 4 7
«
ARC: General
enable USER
[ 015 060 ]
1
0
1
0: No
1: Yes
.
ARC: Enable
PSx
L * 1
— —
0 o] ARC: Enabled
1 [ 015 064 ]
0: No
1: Yes
«
INP: Fct.
assignm. U xxx
[ xxx xxx |
— —
Uxl
Ux2
Ux3
Uxx
Address 037 010 T ] >1
Address 037 011
T ARC: Ext./user
enabled
| [ 037 013 ]
ARC: Enable EXT .
P
[ 037 010 ] ARC: Enable
USER
[ 003 134 ]
— —
0
It 1
0: don't execute
1: execute
ARC: Disable EXT il
[ 037 011 ] «
ARC: Disable
USER
[ 003 133 ]
0
It 1
0: don't execute
1: execute
% | Parameter ARC: Enable
PSx
set 1 015 046
set 2 015 047
set 3 015 048
set 4 015 049
3 205 19750384
3-154 Enabling or disabling auto-reclosure control
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3 Operation

(continued)

ARC blocking

Under certain conditions the ARC will be blocked and the signal ARC: Blocked will

be issued, provided that one of the following conditions is met:

A blocking signal is present because of a manual close.
An external signal ARC: Blocking EXT is present.
ARC is disabled.

Protection is disabled (off).

o 0o o o o

A manual trip command is issued via setting parameter.

When all blocking conditions have been removed, the blocking time is started. When the

blocking time has elapsed, ARC blocking is canceled.

ARC: Blocking EXT

036_050_1
C: Enabled

[ 015 064 ]
MAIN; Device
on-line

003 030
A0: No (= off)

+SOTF: Bl. ARC

by close cmd
305 €75

MAIN: Manual
trip signal
ERO 4 017 1,
C: Trip signal
[ 039 099 1
4 80

2 3 ‘ 4 5 ‘ 5
1] [&] [21]
«
ARC: Blocking
time PSx
]
— —
L] L—4q 171

Parameter |ARC: Blocking
time PSx

set 1 015 058

set 2 024 032

set 3 024 092

set 4 025 052

ARC: Blocked
[ 004 069 ]

ARC: Block. time
runnlng
[ 037 004 ]

19250408

3-155 ARC blocking

3-234
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3 Operation

(continued)

ARC ready to operate

An ARC cycle can only start if the ARC is ready. For this purpose the following

conditions need to be met simultaneously:

Protection is activated (on).
ARC is not blocked.

The circuit breaker must be capable of opening and closing again (CB opening &

closing drive is ready).

O The circuit breaker contacts must be in closed position (closed position scanning is

optional).

O No ARC cycle is running.

MAIN: CB closed
318, EXT
[ 036 051 1
#MAIN: Protection
active
306 001
ARC: CB drive
ready EXT
[ 004 066 1
ARC: Blocked
[ 004 069 1

ARC: Cycle
runnin
[037 000 1

5 100

P4

ARC: CB clos.pos.
s8lg. PSx

]
— —
0

1

0: Without

1: With

=]

Parameter ARC: CB clos.pos.
sig. PSx

set 1 015 050

set 2 024 024

set 3 024 084

set 4 025 044

ARC: Ready
[ 004 068 ]

ARC: Not ready
[ 037 008 ]

19250394

3-156 ARC ready to operate
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3 Operation

(continued)

Tripping times
When protection functions operating with auto-reclosure control are started, the tripping
times (HSR or TDR) are started together with the operative time. If the tripping time has
elapsed during an active ARC cycle while the operative time is still running, a trip signal
is issued. The HSR or TDR trip time having caused the trip signal also determines which
dead time (HSR or TDR) is to be triggered. Once the dead time commences, all tripping
times already triggered and the operative time will be terminated.
The beginning of the following starts or input signals trigger the tripping times provided
that the starting conditions are met and the respective tripping times are not "blocked".
If short-circuit direction determination (SCDD) is enabled, then some of the starting
signals are directional:

General starting

DTOC starting 1> (directional)
DTOC starting 1>> (directional)
DTOC Starting 1>>>

DTOC starting IN> (directional)
DTOC starting IN>> (directional)

DTOC Starting IN>>>

DTOC1 Starting Iref,P>  (directional)
DTOC1 Starting Iref,N>  (directional)
DTOC1 Starting Iref,neg>

Start by programmable logic

O 0O o0oo0oo0oooooo0ood

Ground fault direction determination by steady-state values (GFDSS) has operated
and detected one of the following faults:

B GFDSS starting fault ‘forward/LS'
B GFDSS starting Y(N)>
B GFDSS starting fault 'forward/LS' or GFDSS starting Y(N)>

If - in the operating mode "HSR/TDR permitted" - only one of the starting conditions
listed above applies, then the first trip signal is always generated by the HSR trip time
stage, regardless of the duration of the HSR or TDR tripping time setting. HSR precedes
TDR. If more than one starting is present then the trip signal will be issued after the
HSR tripping time that has elapsed first. As an exception, a TDR will be triggered first
after having elapsed first, if the associated HSR tripping time is set to '‘Blocked'.

If the trip signal has been generated by a TDR tripping time stage, then no HSR will be
initiated within the same ARC cycle.

The ARC trip signal must be included in the ‘m out of n’ selection of the trip commands.
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3 Operation

(continued)

ARC: HSR trip t. e

<
ARC: HSR trip.
time I> PSx
[ * 1
— —
+DTOC: ARC ™ t 0 o
starting I> elapsed
305 463 303 152
b 4
ARC: HSR trip.
time I>>PSx
]
— —
+DTOC: ARC Tl t 0
starting I>>
305 464 P
b4
ARC: HSRtrip.
time I>>>PSx
[+ 1
— —
DTOC: Starting r t 0
I>>>
[ 039 075 ] »—U
b 4
ARC: HSR trip.
time IN>PSx
]
— —
+DTOC; ARC =l t 0
starting IN>
305 465 o
4
ARC: HSRtrip.
time IN>>PSx
L * 1
— —
+DTOC: ARC o t 0
starting IN>>
305 466 P
~
ARC: HSRtrip.t.
IN>>> BSx
L * 1
— —
DIOC: Starting v t 0
IN>>>
039 078 )
+ARC: Block
reset HSR
303 104
x| Parameter |ARC: HSR trip. ARC: HSR trip. ARC: HSRtrip. ARC: HSR trip. BARC: HSRtrip. ARC: HSRtrip.t.
time I> PSx time I>>PSx time I>>>PSx time IN>PSx time IN>>PSx IN>>> PSg
set 1 015 072 015 074 014 096 015 076 015 03 014 0938
set 2 024 040 024 101 024 102 024 103 024 10 024 105
set 3 025 000 024 151 024 152 024 153 024 154 024 155
set 4 025 060 025 101 025 102 025 103 025 104 025 105
6 180

19250424

3-157

Tripping time, part 1
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3 Operation

(continued)

1 2 3 4 5 6 7
«
ARC: TDR trip.
time I> PSx
L * 1
— —
*DTOC; ARC gl t 0 =7 ARC: TDR trip t. e
starting I> - elapsed
305 463 303 153
«
ARC: TDR trip.
time I>>PSx
L * 1
— —
+DTOC: ARC m t 0
starting I>>
305 464 P
«
ARC: TDRtrip.
time I>>>PSx
o]
— —
DTOC: Starting ™ t 0
I>>>
[ 039 075 ] <
«
ARC: TDR trip.
time IN>PSx
o]
— —
+DTOC: ARC T t 0
starting IN>
305 465 r
A
ARC: TDRtrip.
time IN>>PSx
L * 1
— —
+DTOC: ARC a1 t 0
starting IN>>
305 466 r
A
ARC: TDRtrip.t.
IN>>> PSx
L * 1
— —
DTOC: Starting 1 t 0
IN>>>
039 078 )
+ARC: Block
reset TDR

303 105

19750434

% | Parameter ARC: TDR trip. ARC: TDR trip. ARC: TDRtrip. ARC: TDR trip. ARC: TDRtrip. ARC: TDRtrip.t.
time I> PSx time I>>PSx time I>>>PSx time IN>PSx time IN>>PSx IN>>> PSx
set 1 015 073 015 075 014 097 015 077 015 032 014 099
set 2 024 041 024 113 024 114 024 115 024 116 024 117
set 3 025 001 024 163 024 164 024 165 024 166 024 167
set 4 025 061 025 113 025 114 025 115 025 116 025 117
7 180
3-158 Tripping time, part 2
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3 Operation

(continued)

b 4
ARC:. HS rlp t.
Iref,P
r
t 0 - i
1DMT ARC: HSR tr
’Startlng] Iref,P> f&} ! ! E‘ t. elapsed P ¢
‘ 303152
b4
ARC:_ HSRtrip.t.
Iref,N PS
r
IDMT: _ARC t 0
’Startmé; Iref,N> fe] f !
b
ARC: HSRtr.t.
Iref,neg
PSx
1
—
IDMT: Startin t 0
Iref, neg 9 Ta | r ]
[ 040 107 ]
«ARC: Block/
reset HSR «
303104
ARC: TDRtrip.t.
Iref,P PSx
[‘ *
t 0 : TDR tri
fat f ! "_—1‘ - ela sﬁ P *
Ny |
;.4
ARC: TDRtrip.t.
Iref,N PSx
r E3
t 0
N : :
"—C[J
«
ARC: TDRtr.t.
Iref,neg
PSx .
L 1
O ; |
«AWE: Block/
reset TDR
303105
* Parameter | ARC: HSRtrlp t. ARC HSRt rip.t. ARC: HSRtr.t. ARC TDR rip.t. ARC TDRtL rip.t. ARC: TDRtr.t.
Iref,P ef,N~ PSx Iref,negPsx ref,P  PSx ef,N~ PSx Iref,negPSx
set 1 015 094 015 096 015 034 015 095 015 097 015 035
set 2 024 106 024 107 024 108 024 118 024 119 024 120
set 3 024 156 024 157 024 158 024 168 024 169 024 170
set 4 025 106 025 107 025 108 025 118 025 119 025 120

1276230 A_EN

3-159

Tripping time, part 3 (In this figure IDMT represents IDMT1)
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3 Operation

(continued)

GFDSS: Starting
forward/LS
009 040 1 |
FDSS: Starting
Y(N)>
[ 009 074 ]

#ARC; Block/
reset HSR

303 104

#ARC: Block/
reset TDR
303 105

120

b4

ARC: Sig,as .
trip t.GFDS
[ 015 105 ]

—
1
2
3

1: Starting LS

2: Starting Y(N)>

3: Starting LS/Y(
N)>

«

ARC: HSR trip
t.GFDSS PSx
[ *

1

]

t

.

<

ARC: TDR trip
t.GFDSS PSx

*
1

t

Parameter ARC: HSR trip ARC: TDR trip
t.GFDSS PSx t.GFDSS PSx

set 1 015 078 015 079

set 2 024 109 024 121

set 3 024 159 024 171

set 4 025 109 025 121

ARC: Starting -
GFDSS

303 151

ARC: HSR trip t. e

elapsed
303 152

ARC: TDR trip t. e
elapsed

303 153

19750450

3-160 Tripping time, part 4
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3 Operation

(continued)

\ 4

A
ARC: HSR trip.
time GS PSx
L * 1
— —
+BRC: Block/ i t 0 ARC: HSR trip t.
reset HSR F elapsed
303 104 303 152
MAIN: General
starting v
[ 040 000 ] ARC: TDR trip.
time GS PSx
[ * 1
— —
. t 0 ARC: TDR trip t. e
elapsed
#ARC: Block/ 303 153
reset TDR
303 105
% | Parameter ARC: HSR trip., ARC: TDR trip.
time GS PSx time GS PSx
set 1 5 038 015 039
set 2 024 100 024 112
set 3 024 150 024 162
set 4 025 100 025 112
13 80 19250464
3-161 Tripping time, part 5
1 2 ‘ 4 7
A
ARC: HSRtrip.
t. LOGIC PSx
*
1
+ARC: Block/ . t 0 ARC: HSR trip t. o
reset HSR F elapsed
303 104 303 152
ARC: Start by
LoGIC .
[ 037 078 ] ARC: TDRtrip.t.
LOGIC PSx
* o]
1
. t 0 ARC: TDR trip t. o
elapsed
#ARC: Block/ 303 153
reset TDR
303 105
« | Parameter ARC: HSRtrip. ARC: TDRtrip.t.
t. LOGIC PSx LOGIC PSx
set 1 015 098 015 099
set 2 024 110 024 122
set 3 024 160 024 172
set 4 025 110 025 122
14 80 1925047

3-162 Tripping time, part 6
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3 Operation

(continued)

Blocking and resetting the

tripping times

3-242

Except by the setting value "Blocked" the HSR tripping time stages are blocked or reset
by one of the following conditions:

O With ARC: Operating mode PSx setto "Test HSR only permitted”
O I>>> starting is presentand ARC: HSR blocking by I1>>> PSx has been

selected.

O With ARC: Operating mode PSx setto 'TDR only permitted'.

O An HSR is not permitted because an HSR or TDR has already occurred within the

current ARC cycle.
The ARC is blocked.

Except by the setting value "Blocked" the TDR tripping time stages are blocked or reset
by one of the following conditions:

O With ARC: Operating mode PSx setto 'Test HSR only permitted'.
O I>>> starting is presentand ARC: TDR blocking by I>>> PSx has been

selected.

O The ARC is blocked.

O The number of permitted TDRs has been reached and thus no further TDRs are

permitted.
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3 Operation

(continued)

1 2 ‘ 3 ‘ 4 5 6 7
P
BRC: HSR block.
f. I>D>>PSx
L * 1
— —
0
1 P = ARC: Block/ -
- reset HSR
0: No iD 303 104
1: Yes
¢ARC: HSR not
permitted
303 150 4
BARC: TDR block.
£. I>D>>PSx
L * 1
1
0
1% = ARC: Block/ .
- t TDR
0: No ':D Iesesuz 105
1: Yes
DTOC: Starting ]
I>>>
[ 039 075 ]
ARC: Operating
mode ~ PSx
b R oy
¢ TDR only
ermitted
#3: Test HSR only
permit
ARC: Blocked
[ 004 069 1
¢ARC: TDR not
permitted
303 113
« | Parameter ARC: HSR block. |[ARC: TDR block. |ARC: Operating
f£. I>>>PSx £. I>>>PSx mode  PSx
set 1 015 080 015 081 015 051
set 2 024 111 024 124 024 025
set 3 024 161 024 174 024 085
set 4 025 111 025 124 025 045
19 120 19750484

3-163 Blocking and resetting the tripping time stages

ARC cycle
An ARC cycle begins, provided that the starting condition is met, with the presence of a
relevant starting option (DTOC/IDMT starting, starting via programmable logic, GFDSS,
or start of a test HSR), as long as the sighal ARC: Ready is present at this time.
As the ARC cycle proceeds, the signal ARC: Ready is no longer taken into account.

An ARC cycle is running if the ARC is not blocked and one of the following conditions is
met:

O The operative time is running.
O A dead time is running.

O The reclaim time is running.
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3 Operation

(continued)

Blocking the DTOC or
IDMT protection function,
the GFDSS function, and
programmable logic

3-244

If the ARC is ready, it will block the trip signals of DTOC, IDMT1 and IDMT2 protection
as well as the GFDSS function and the programmable logic via the signal

ARC: Blocking trip. ARC permits the generation of a trip command by the other
protection functions if one of the following conditions is met:

ARC: Cycle running is not applicable, and ARC is not ready.

The final reclaim time is running.

Only an HSR test is permitted ("Test HSR only permit").

ARC is blocked.

The operative time is running during a running tripping time.

A relevant starting type begins while a dead time is running.

O o oo oo o

One or more starts do not trigger a tripping time stage because the relevant tripping
time stages are disabled (t set to "Blocked"). If a tripping time stage is started in this
condition by an additional starting and as long as no final trip command has been
issued, the ARC again generates a trip command.
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3 Operation

(continued)

Example of programmable

logic in the ARC
This example (see figure 3-164) illustrates the possible interconnection and the binary
signal output for starting the tripping time stage via a binary signal input.

By using the programmable logic a binary signal input with serial operate delay and an
AND element is implemented. The function ARC: Blocking trip 'NOT' has been
assigned to the second input on this AND element. The output from the AND element
must be included in the configuration of the ‘m out of n’ selection for the general trip
command. The tripping time can be started by the output signal

ARC: Start by logic.

For this example the following list parameters need to be set from the local control panel
(see section ‘Setting a List Parameter’ in Chapter “Local Control”).

List Parameter

LOGIC: Fct.assignm. OR e.g. LOGIC: Input 4 EXT
output 1 (address 034 003)
(address 030 000)
LOGIC: Fct.assignm. OR LOGIC: Output 1 (1)
output 2 (address 042 033)

AND NOT ARC: Blocking trip

(address 042 000)

In general, any equation within the programmable logic function can be used to start the
ARC tripping time.

One of the options offered by the programmable logic is the triggering of the ARC by an
external protection device.
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3 Operation

(continued)

1 2 3 4 5 6 7
A
LOGIC: Fct.
assignm. outp. 1
[ 030 000 ]
LOGIC: Op. mode t
output 1
[ 030 001 ]
b4
i ARC: Fct.assgn.
Signal 1 - p g
Signal 2 | noutofn [ 015 033 ]
Signal n
LOGIC: Output 1 1 out of n
t 0
f f %%g I CStaLrt by
LOGIC: Qutput 1 (t) (637 078 ]
«
LOGIC: Fct.
assignm. outp. 2
[ 030 004 ]
LOGIC: Op. mode t
output 2
[ 030 005 ]
m out of n
21
ARC: Blocking 'H
trégz 000 1
[ LOGIC: Output 2 (t) LOGIC: Output 2
[ 042 035 1
16 120 S8Z5049B
3-164 Example of programmable logic in the ARC

General control functions
The entire ARC sequence is monitored and controlled by a sequence control function.

While the ASC function is enabled, reclosure requires a close enable by the ASC
function, which implements a check of the synchronism conditions.
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3 Operation

(continued)

«
AARC: Operating mode  PSx ARC: Operative time  PSx
*
[+ 1 :
ARC: HSR dead time PSx
*
ARC: TDR dead time PSx
*
ARC: No. permit. TDR PSx
*
ARC: Reclaim time PSx
*
— —
ARC: Enabled @ ARC: Trip signal
EAROlS 064 1 039 099 1 .
C: Ready C: Oper. ‘time
runnmg
004 068 1 037 005 ]
C: Blocked C: Cycle
runnin
E/LA 069 1] 037 _000 ],
IN: General C: Dead time
startlng HSR runn.
040 000 1 037 _002 ],
«DTOC: ARC C: Dead time
starting I> TDR runn.
305 463 037_003 1 .
+DTOC: ARC C: Reclaim time
starting I>> runnin g
305 464 i &ROSG 429
DTOC: Starting (Re) cIose
I>5§9 075 1 - 1315711081511
o[DTOC: ARC &\RC (Re)cﬂose
starting IN> signal TDR
305 465 %P; 37 006 ]
+DTOC: ARC C: Sig.interr.
starting IN>> CB tri
305 466 036 840
DTOC: Starting C: Block;ng
NE;; 078 ] OEZ
o[IDMT: ARC start. &LR (Re cfose
Iref,pP> re uest
304 367 gR 37 077 1
+IDMT: ARC start. C: Close .
Iref, request
304 368 303 102
IDMT: Starting ARC: HSR not .
Iref neg> permitted
%04 107 ] 303 150
#ARC: Starting ARC: TDR not .
GFDSS permitted
303 151 303 113
ARC: Start by ARC: HSR .
OGIC
% 078 1] 303 156
RC: HSR trip t. ARC: TDR .
elapsed
303 152 303 006
+ARC: TDR trip t.
elapsed
303 153
ARC: Test HSR
A-B-C
034 023 ]
+ASC: Active
305 003
#ASC: Close
enable w.block
305 001
ASC: Close enable
k 037 083 ]
SC: Clos
reaectlon
37 086 1
x| Parameter ARC: Operat;ng ARC: Operative ARC: HSR dead ARC: TDR dead BRC: No. permit. |ARC: Reclaim
mode time ~PSx time PSx time PSx TDR P3x time PSx
set 1 015 051 015 066 015 056 015 057 015 068 015 054
set 2 024 025 024 035 024 030 024 031 024 037 024 028
set 3 024 085 024 095 024 090 024 091 024 097 024 088
set 4 025 045 025 055 025 050 025 051 025 057 025 048
14 200 1925149
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(In this figure IDMT represents IDMT1.)
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3 Operation

(continued)

3-248

3.28.1 High-Speed Reclosure (HSR)

If the starting conditions are met then any ARC-relevant protection startings will trigger
an ARC cycle. The startings set off the associated tripping time stages and the
operative time. If an HSR tripping time is running during the operative time then the
signal ARC: Trip signal isissued and this signal can lead to a trip command if the
function assignment for the trip commands is configured appropriately. With the release
of the starting, the operative time is terminated and the HSR dead time begins. If there
is no starting during the dead time, a reclosure command is issued once the dead time
has elapsed. The reclaim time is started simultaneously. If during the reclaim time there
is no starting with trip command, the signal ARC: Reclosure successful isissued
and the ARC cycle is terminated once the reclaim time has elapsed.

If the HSR does not succeed and another starting occurs then a TDR is started if at least
one TDR is permitted. If TDR after HSR is not permitted then the current reclaim time
will be the last reclaim time of the ARC cycle. If the last reclaim time has elapsed and
another starting occurs then the tripping time stages are no longer started. Instead the
signal ARC: Blocking trip is setto a logic value of ‘0’ and a trip by other protection
functions is enabled. If a trip signal occurs during the last reclaim time then it will be
regarded as a final trip. The ARC cycle is completed after the last reclaim time has
elapsed.

When the signal ARC: Cycle running appears, the signal

ARC: Sig.interr. CB trip. (interruption breaker trip signal) is issued and it is reset
after the final HSR or TDR of the current ARC cycle, once the close command pulse time
has elapsed. This signal is also reset immediately when the signal ARC: Blocked
appears during an ARC cycle.

If the operative time has elapsed before the starting drops out, the last reclaim time will
be started directly and the blocking of protection trip signals is cancelled.

During the dead time, the P132 keeps checking whether any ARC-relevant startings
occur. If this is the case, the last reclaim time is started and the blocking of protection
trip signals is cancelled.

While the ASC function is enabled, the procedures described in the following section
"Joint Operation of the ARC and ASC Functions" are also applicable.
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3 Operation

(continued)

ARC: Ready
[ 004 068 ]

ARC: Cycle
runnin
[ 037 000 1

«DTOC: ARC

starting I>
305 463

*ARC: HSR trip
t. I> runn.
303 134

ARC: Trip signal
[ 039 099 ]

DTOC: Trip
signal tI>
[ 041 020 ]

MAIN: Gen. trip
command 1
[ 036 071 ]

ARC: Oper. time

j—— HSR successful

R —

:

—— HSR has failed —ﬂ

§y§

runnin
[ 037 805 ] 2 | £2
\ \
ARC: Dead time | |
ESRSTRR: | Lo |
\
MAIN: glose ‘ |
COommarn
[ 037 009 1 \ - ® \ 1
| | | i
ARC: Reclaim time ‘ % 1 W
runnimn
[ 036 g42 1 } ‘
\ ' \ |
ARC: Blocking . 7 % !
triE ! ! I
(082 000 1 | \ \ \ |
\ ‘ E \ | \
ARC: Reclosure | | | |
successful I i T
[ 036 062 ] ‘ \ \ ‘ |
L
\
ARC: Sig.interr. _V y |
CB tri
[ 036 Do 1
Parameter ARC: HSR trip. ARC: Operative ARC: HSR dead ARC: Reclaim
time I> PSx time ~PSx time PSx time PSx
set 1 015 072 015 066 015 056 015 054
set 2 024 040 024 035 024 030 024 028
set 3 025 000 024 095 024 090 024 088
set 4 025 060 025 055 025 050 025 048
@ MAIN: Close cmd.pulse time
ARC: No. permit. TDR PSx Setting: 0
15 0 19250504
3-166 HSR signal sequence (example shown is with ASC disabled — see also next section "Joint Operation of the ARC and ASC Functions")
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3 Operation

(continued)

3.28.2 Joint Operation of the ARC and ASC Functions

Figure 3-167 shows the joint operation of the ARC and ASC functions, illustrated for a
high-speed reclosure (HSR).

If the starting conditions are met then any ARC-relevant protection startings will trigger
an ARC cycle. The startings set off the associated tripping time stages and the
operative time. If a HSR tripping time is running during the operative time then the signal
ARC: Trip signal isissued, and this signal can lead to a trip command if the
function assignment for the trip commands is configured appropriately. With the release
of the starting, the operative time is terminated and the HSR dead time begins. After the
dead time has elapsed, a close request is sent to the ASC. The ASC checks to
determine whether reclosure is possible. If a positive decision is reached during the
ASC operative time, then there is a close enable, and the close command is issued.

If the ASC is disabled or deactivated, or if its decisions are to be ignored, then a close
command is issued immediately. Moreover, the reclaim time is started. If during the
reclaim time there is no starting with trip command, the signal

ARC: Reclosure successful isissued and the ARC cycle is terminated once the
reclaim time has elapsed.

If the ASC function decides against a reclosure then the reclaim time is started and the
ARC cycle is completed after the reclaim time has elapsed.
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3 Operation

(continued)

3 ‘ 4

Close enable

ARC: Ready
[ 004 068 ]

; | ; |

Close reject

ARC: Cycle

runn;n
037 300 1

«DTCC: ARC

starting I> \
305 463

#ARC: HSR trip

t. I> runn. (:y

303 154

ARC: Trip signal

[ 039 099 1

MAIN: Gen. trip
command, 1
[ 036 071 ]

Terminated

ARC: Oper. time

runnln
037 805 1

ARC: Dead time

LD

Terminated

HSR runn,
[ 037 002 ]

ARC: (Re)close

®

reguest
37 077 ]

ASC: Operat.time

Terminated

runnln
037 893 ]

ASC: Close enable

®

[ 037 083 ]

ASC: Close

reaection
[ 037 086 1
MAIN: Close

command.
[ 037 009 ]

ARC: Reclaim time

'
K

runnln
036 342 1

3

[ OHZ 000 ]

ARC: Reclosure

NW§

successful

|
\
|
|
\
|
|
|
|
|
|
|
|
\
|
|
|
|
|
T
|
|
ARC Blocking /%%7

|
|
|
{036 062" 1 \
l

ARC Slg interr.,

U

A\

036800 1

@ @ ®

© ©®©

* | Parameter

ARC: HSR trip.
time I> PSx time ~PSx time

ARC: Operative

ARC: HSR dead
i PSx

ARC: Reclaim ASC: Operative
time PSx time PSx

015 066 015 056

018 010

024 035 024 030

077 034

025 000

024 095 024 090

024 088 078 034

025 060

025 055 025 050

025 048 079 034

19 20

(:) MAIN: Close cmd.pulse time
ARC: No. permit. TDR PSx

Setting: 0

19251BHA

3-167

HSR signal sequence with ASC enabled
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3 Operation

(continued)

Test HSR
A test HSR can only be triggered when the ARC is ready to operate and if the operating
mode has been set to 'Test HSR only permit.'. In this operating mode, the blocking of
the trip signals from the DTOC, IDMT and other protection functions is cancelled so that
any system fault can be properly cleared.
Once a test HSR has been triggered, a trip signal of defined duration is issued.
The subsequent sequence corresponds to a successful HSR (open and reclose
command when the HSR dead time has elapsed). Once the close command pulse time
has elapsed, further triggering during the reclaim time does not result in a further HSR.
A test HSR can be triggered either via setting parameter or via a binary signal input and
adds an incrementtothe ARC: Number HSR counter.
Each ‘Test HSR' request that does not result in a test HSR generates the signal
ARC: Reject test HSR.
1 2 ‘ 3 4 5 6 7
A
ARC: Test HSR
A-B-C USER
[ 011 066 ]
0
1L 1 s1—> 100 50ms } e ARC: Test HSR
0: don't execute I J [ 034 023 ]
1: execute
ARC: Test HSR
Tk
&RC: Ready p %R%: Reject test
[ 004 068 1 [ 036 055 1]
19 60 SBZ5040A

3-168 Test HSR
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3 Operation

(continued)

3.28.3 Time-Delay Reclosure (TDR)

Multiple reclosures using TDRs are possible if the operating mode is set accordingly. A
TDR may occur after a HSR if reclosure has occurred as the result of the HSR or if the
operating mode set for the ARC allows only TDRs. This is only possible if the setting
for ARC: No. of permit. TDR PSx (number of permitted TDRS) is not zero.

If the starting conditions are met then any ARC-relevant protection startings will trigger
the associated tripping times. The operative time is started simultaneously. If a TDR
tripping time is running during the operative time then the signal ARC: Trip signal
is issued and this signal can lead to a trip command if the function assignment for the trip
commands is configured appropriately. With the release of the starting, the operative
time is terminated and the TDR dead time begins. If there is no starting during the dead
time, a reclosure command is issued once the dead time has elapsed. The reclaim time
is started simultaneously. If no further TDR is permitted during the current ARC cycle
then this will be the last reclaim time. If the last reclaim time has elapsed and another
starting occurs then the tripping time stages are no longer started. Instead the signal
ARC: Blocking trip is setto a logic value of ‘0’ and a final trip by other protection
functions is enabled. If a trip signal occurs during the last reclaim time then it will be
regarded as a final trip. The ARC cycle is completed after the last reclaim time has
elapsed. If during the last reclaim time there is no starting with trip command, the signal
ARC: Reclosure successful will be issued.

If there is a new starting during the reclaim time and at least one TDR is still permitted
then the reclaim time is terminated and another trip is issued when the tripping time has
elapsed. Once the dead time has elapsed, a further reclosure command is issued.

When the sighal ARC: Cycle running appears, the signal

ARC: Sig.interr. CB trip (interruption breaker trip signal) is issued automatically
and it is reset after the final HSR or TDR of the current ARC cycle, once the close
command pulse time has elapsed. This signal is also reset immediately when the signal
ARC: Blocked appears during an ARC cycle.

If the operative time has elapsed before the starting drops out, the last reclaim time will
be started directly and the blocking of protection trip signals is cancelled.

During the dead time, the P132 keeps checking whether any ARC-relevant startings
occur. If this is the case, the last reclaim time is started and the blocking of protection
trip signals is cancelled.

While the ASC function is enabled, the procedures described in the previous section
"Joint Operation of the ARC and ASC Functions" are also applicable.
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3 Operation

(continued)

1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7
HSR has failed DIR has TDR successful
|
ARC: Ready %‘ \ | %‘
[ 004 068 1 | \ \ ‘
\ |
ARC: Cycle % %
runnlng \ ‘
037 000 ] | | |
+DTOC: ARC A‘
starag:s;gag > ’@#

+ARC: HSR trip
t. I> runn.
303 154

. \
| \
2 e

+ARC: TDR trip

t. I> runn.
303 155

N

ARC: Trip signal
[ 039 099 ]

:

N
.

MAIN: Gen. trip
command 1
[ 036 071 ]

Terminated | Terminated

ARC: Oper. time ‘
runnmg
037 005

ARC: Dead time
HSR runn.
[ 037 002 1

ARC: Dead time
TDR runn,
[ 037 003 ]

MAIN: Close
command
[ 037 009 1]

Terminated Terminated

ARC: Reclaim time
rumnmg
036 042 ]

® ® L
ARC Blocking /// } |
\

[ 052 000 1 \

ARC Slg interr.

N

(056 840 1
ARC: Reclgsure
successful
[ 036 062 ]
® @ ® ® ®
x| Parameter ARC: HSR trip. ARC: TDR trip. ARC: Operative ARC: HSR dead ARC: TDR dead ARC: Reclaim
time I> PSx time I> PSx time PSx time PSx time PSx time PSx
set 1 015 072 015 073 015 066 015 056 015 057 015 054
set 2 024 040 024 04 024 035 024 030 024 03 024 028
set 3 025 000 025 00 024 095 024 090 024 09 024 088
set 4 025 060 025 06 025 055 025 050 025 05 025 048
@ MAIN: Close cmd.pulse time
" m ARC: No. permit. TDR PSx Setting: 2 5050A
3-169 Signal sequence of a failed HSR followed by a failed TDR and then by a final successful TDR (example shown is with ASC disabled)
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3 Operation

(continued)

3.28.4 ARC counters
The following events are counted:

O Number of high-speed reclosures (HSR) that have been carried out
O Number of time-delay reclosures (TDR) that have been carried out.

The associated counters can be reset either individually or as a group.

ARC: Number HSR

ARC: a‘R?SCIOSB

MAIN: General
reset USER
[ 003 002 ]

0: don"t execute
1: execute

4 1: execute

MAIN: General
reset EXT

ign. 00
195740677 R [ Oo4 0071
’7

ARC: (Re)close RC: Number TDR
signa‘ DR * /E 604 008
[ 037 006 ] A

ARC: Reset

counters USER

[ 003 005 ]
L 21

[ 005 255 ]
C: Reset

ARC: Re
counters EXT
[ 005 244 ]

1276147 A_EN

3-170 ARC counters

3.28.5 Counter for Number of CB Operations

The maximum number of CB operations within an ARC cycle (or within a specific time
period) may be set with parameter MAIN: CB1 max oper. cap. Associated with
this parameter is the counter at MAIN: CB1 act. oper. cap. towhich the
maximum number of CB operations permitted is assigned as soon as the positive edge
of an event is present that has been selected by a '1 out of n' parameter at

MAIN: CB1 ready fct.assign

The number of CB operations permitted, set with the counter at

MAIN: CB1 act. oper. cap. arethen decremented by 1 with each CB operation.
Operation of the CB is recognized from the contact position signals

DEVxx: Switch. device open and DEVxx: Switch.device closed.

The counter at MAIN: CB1 act. oper. cap. may only be decremented to a value
of 1. Reaching a value of 1 will in no way effect the protection or control functionality,

in particular there will be no blocking of CB operation! When a CB fault has occurred
(.,e. MAIN: CB1 faulty EXT is setto Yes) t