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compact P130C

modular P132

The time-overcurrent protection devices of the
MiICOM P13x range are designed for selective short-
circuit protection, ground fault protection and
overload protection. They can be applied in all types
of medium- and high-voltage systems.

The broad spectrum of protection functions enables
the user to cover a wide range of applications in the
protection of cables and overhead lines,
transformers and motors. In addition, numerous
control functions are available. Thanks to the
provision of four setting groups, the P13x devices
are readily adapted to varying conditions in system
operation.

The intuitive user interface as well as the various
communication interfaces allow simple and
comprehensive setting as well as access to
readings from extensive recordings. Numerous
integrated communication protocols provide
interfacing to almost any kind of substation control
or SCADA. system.

Furthermore the integrated InteriViiCOM
protection interface provides direct end-to-end
communication between two protection devices.

The particularly flat compact case of the P130C
i as vwell as the standard 12" modular case of the
' P132 with a user-selected number of plug-in
modules provide a flexible solution for easy
i integration of the devices into the substation.
Both case variants are available for fiush
mounting and wall-surface mounting.
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Qvercurrent protection devices MiCOM P13x provide a The following global functions are generally available in
wide range of protection functions. all devices:

For the different requirements in system protection the
integrated functions follow the availability of CT and VT
inputs (order options). As a result the preferred
applications are as follows:

> Parameter subset selection
(4 alternative setting groups)
Metering

Operating data recording

N

3

» P130C with VT: = Overload recording incl. overload data acquisition
Voltage and Frequency Protection > Ground fault recording
» P180C with CT and VT: incl. ground fault data acquisition
Directional Time-Overcurrent Protection > Fault recording of all CT/VT inputs and binary events
> P132 with CT: incl. fault measurands (e.g. fault location). o
Non-Directional Time-Overcurrent Protection
> P132 with CT and VT:
Directional Time-Overcurrent Protection
(
¢
. Functions Overview P130C P130C P132 P132 |
with VT with CT/VT_| with CT with CT/VT -
60/51 PQ,N | DTOC Definite-time o/c protection, - X X X
three stages, phase-selective i
51 RQ,N IDMT resp. Inverse-time ofc protection, - X X X
IDMT1 single-stage, phase-selective .
51 BQ,N IDMT2 inverse-time o/c protection, - - X X
single-stage, phase-selective
67 SCDD Short-circuit direction determination [ - X - X B
50/27 SOTF i Switch on to fault protection - X X X
85 PSIG Protective signaling - X X X
79 ____LARC . Auto-reclosure control (3-pole) . X _ . X_ . X
25 ASC Automatic synchronism check - - - option
67N | GFDSS __| Ground fault direction determination | - X - X
67N TGFD Transient ground fault - - - option
direction determination__ _ e R
37/48/49/ MP Motor protection - X X X
49LR/508/66 (
49 THERM Thermal overload protection - x x X ( )
46 12> I Unbalance protection . X X X ’
27/59 PON | V<> Over-/Undervoltage protection X X - X
81 f<> N Over-/Underfrequency protection X X - X,
82 | P<»> . __|Directionaipowerprotection ___ | _ _-_ __ 1 ___X___ - A X
50BF/62 CBF Circuit breaker failure protection. _ 1 = - 1 X | X X
30/74 ___ | MCMOM__ . __ Measuring-circult monitoring = 1 x_ 1. X, X X
iMIT Limit value monitoring. .. 1 . X B X X
— LOGIC _ | Programmable logic . XX X
DEV Control and monitoring - - option option
of up to 3 switchgearunits | __ B
o dhocKk | Interlocking logic — - - option option
COMMXx 2 comm. interfaces, IRIG-B, protection option option option option
ol . __lcomm.interface IntertMiCOM | ___ . L . N -
INP / QUTP Binary inputs / output relays 2/8 2/8 40/30 40/30
b o) (maximum _number) TR VU SOOI IRV U,
MEASI/ MEASO | Analog /O - - option option
(2x 20 mA outputs, 20 mA input,
RTD inputs)
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clear and straight-forward setting procedure and Simple Function Selection by Mouseclick
adaptation to the protection and control task under
consideration.
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For the overcurrent protection of the three phase
currents, the residual current and the negative-
sequence cuirent the P13x provide definite time
overcurrent protection and inverse time overcurrent
protection with a multitude of tripping characteristics.

The operate values of all overcurrent stages can
dynamically changed (e.g. under cold load pickup
conditions). Additionally, some of the phase and
negative-sequence current stages can be stabilized
under inrush conditions if desired.

The residual and negative-sequence current stages

affect the general starting signal. This effect can be
suppressed if desired.

TRIPPING TIME CHARACTERISTICS

DIRECTIONAL CHARACTERISTICS
N SHORT CIRCUIT DIRECTION
DETERMINATION

Meas, Starling Variables selected for 1 Ch

system angle of or aN

| meas Vmeas

e A ‘A Ve = Ven~ Von 5
B Ig vi = Von~ Van +45°
c lc Vag= Van- Ven +45°
AB ta Veo= Ven- Von +60°
B-C Ic Vag= Van- Von +30°
CA lc Vae= Van- Van +60°
A-B-C ic Vas= Van- Ven +45"

<] GF IN VYV Ng= 90°..490°

3.V +Vay Yoy ) (adjustable)

L Forward decision
< mea; G

’\L meas
P (lo!nmncqvav.)

Backward decision

No, Tripping time characteristic  Constants and formulae (t in s)
(k =0.01...10.00) a b c R
0 Definite Time =k
Per {EC 256-3
1 Normally inverse 0.14 0.02 t=k- ab
2 Very inverse 13.50 1.00 [}-]--] -1
3 Extremelyinverse 80.00 2.00 "
4 Long time inverse 120.00 1,00
Per ANSYIEEE C37. 112 Trip Releass
5 Moderately inverse 0.0515 0.0200 0.1140 485
Very inverse 19.6100 2.0000 0.4810 21.60
7 Extremely inverse 28.2000 2.0000 0.1217 29.10
Per ANSI Trip Release
8 Normally inverse 8.9341 2.0938 0.17966 9.00
9  Short time inverse 0.2663 1.2969 0.03393 050
10 Long time inverse 5.6143 1.0000 2.18592 16.76

Not per standard

Rl-type inverse

Not per standard
RXIDG-type Inverse

Due to the short-circuit direction determination function,
the P13x can be used as directional time-overcurrent
protection devices. For the individual overcurrent stages
the user can select whether the stage shall be forward-
directional, backward-directional or non-directional.
Direction determination is performed in separate
measuring systems for the phase current and residual
current elements, respectively.
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Closing of a circuit breaker might inadvertently lead to a
short-circuit fault due to a maintenance ground clamp
not yet removed, for example. The function 'switch on to
fault protection' provides for an undelayed protective
tripping during a settable time after a manual close
command has been issued.

For the protection of directly switched h.v. induction
motors with thermally critical rotor, the following
specially matched protection functions are provided:

> Recognition of operating mode

> Rotor overload protection using a thermal motor
replica

> Choice of reciprocally quadratic or logarithmic
tripping characteristic

> Inclusion of heat dispersion processes in the rotor
after several startups

> Separate cooling periods for rotating and stopped
motors

> Startup repetition monitoring with reclosure blocking

> Control logic for heavy starting and protection of
locked rotor

Using the optional RTD inputs, direct monitoring of the
temperature of the stator windings and the bearings can
be set up with the P132.

OVERLOAD MEMORY
AND STARTUP COUNTER

A Overload memory
100

min ¥

80 /\

40 \ / |

A

A Permissible number of stariups Reclosure blocking
L ! * *

E !
g ]

three successive stariups

P13x provide thermal overload protection for lines,
transformers and stator windings of h.v. motors. The
highest of the three phase currents serves to track a
first-order thermal replica according to [EC 255-8. For
the P132 the temperature of the cooling medium can be
taken into account in the thermal replica using the
optional RTD inputs or the optional 20 mA input.

The user has a choice of using a thermal replica on the
basis of either relative or absolute temperature.

The over- and undervoltage protection allows the muiti-
stage evaluation of directly measured and internally
calculated voltages.

The four-stage frequency protection can be operated as
pure over- and underfrequency monitoring as well as
combined with differential frequency gradient monitoring
(df/dt) for system decoupling applications or with
medium frequency gradient monitoring (Af/At) for load
shedding applications.

The directional power protection monitors the active and
reactive power limits and detects power drop and
reversal of direction.

For the determination of the ground-fauit direction in
isolated or Peterson-coil compensated power systems
two proven methods are provided:

> Wattmetric method (analysis of steady-state signals)
> Transient method (analysis of transient signals)
(optional).




The auto-reclosing control (ARC) operates in three-
phase mode. ARC cycles with one high-speed reclosing
(HSR) and multiple (up to nine) subsequent time-delay
reclosings (TDR) may be configured by the user.

This option for the P132 can be used in conjunction with
automatic or manual (re)closure and the close
command of the optional control function. In non-radial
networks this ensures that reclosure will proceed only if
the synchronism conditions are met.

Protective signaling can be used in conjunction with
short-cirouit direction determination. For this purpose
the protection devices must be suitably connected by
pilot wires or the optional protection interface
InterMiCOM on both ends of the line section to be
protected.

For protection devices on the infeed side of radial
networks, teleprotection can also be controlled without
the short-circuit direction determination function.

The optional control functions of the P132 are designed
for the control of up to three electrically operated
switchgear units equipped with electrical check-back
signaling located in the bay of a medium-voltage
substation or a non-complex high-voltage substation.
The switchgear units can be controlled via binary inputs
or the optional communication interface.

Optional InterMiCOM allows high performance
permissive and blocking type unit protection to be
configured, plus transfer of any digital status information
between line ends. Intertripping is supported too, with
channel health monitoring and cyclic redundancy
checks (CRC) on the received data for maximum
message security.

InterMiCOM provides eight end-to-end signal bits,
assighable to any function within a MiCOM relay's
programmable logic.

Default failsafe states can be set in case of channel
outage.

InterMiCOM
with Compact
Devices
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Information exchange is done via the local control

panel, the PC interface and two optional - 3 Bpp—
communication interfaces. L
ST
T .
One of the communication interfaces conforms to {EC ::}

60870-5-103, IEC 60870-5-101, DNP 3.0, Modbus and JR—
Courier and is intended for integration with substation 1
contro! systems.
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The 2nd communication interface conforms to IEC
60870-5-103 and is intended for central settings or One Record per Fault
remote access. (incl. oscillography, SOE, Fault Measurands)

Clock synchronization can be achieved using one of
the protocols or using the IRIG-B signal input.

Information Interfaces
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PS 451 / PM 481: first multi-functional,
numerical time-overcurrent devices launched
in 1991, more than 14000 devices installed.

PS 441: first directional time-overcurrent device
in compact case design, more than
9000 devices installed since 1994.

»

PS 4x2: numerical time-overcurrent devices
with extended functionality, more than
4000 devices installed since 1998.

2

PS 4x2 MiCOM Design: Adaption of the
PS 4x2 to the MiCOM range design,
launched in 2001.

B

MiCOM P13x: Complete integration of the
PS 4x2 into the MiICOM range, extended
functionality and realization of a
‘compact-solution’ in the MiICOM family.
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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, wire end ferrules must be employed.

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.

Qualified Personnel

are individuals who

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

O 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;

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

O are trained in emergency procedures (first aid).

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 AREVA
technical sales office and request the necessary information.

Any agreements, commitments, and legal relationships and any obligations on the part of AREVA, 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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Diese Konformitatserkiarung
entsprichl der Europaischen
Norm EN 45014 "Aligemeine
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technical specifications”.
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documents:
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Hauser Ferling
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ALSTOM Energielechnik GmbH
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Dipl.-Kfm. Karl-Heinz Stupperich
Geschaftsfihrung: Helmut Hoos

Sitz: Frankfurt am Main

Amtsgericht Frankfurl am Main, HRB 40819
Ust.-IdNr. DE 811982897
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1 Application and Scope

The P130C time-overcurrent protection devices provide selective short-circuit protection,
ground fault protection, and overload protection in high-voltage systems, The multitude
of protection functions incorporated into the devices enable the user to cover a wide
range of applications in the protection of cable and line sections, transformers and
motors. The systems can be operated as impedance-grounded, resonant-grounded, or
isolated-neutral systems.

The P130C time-overcurrent protection devices have the following general functions:

Four-pole measurement (A, B, C, N)

Definite-time overcurrent protection, three stages, phase-selective
Inverse-time overcurrent protection, single-stage, phase-selective
Short-circuit direction determination

Switch on to fault protection

Protective signhaling

Auto-reclosing control (three-pole)

Ground Fault Direction Determination Using Steady-State Values
Motor protection

Thermal overload protection

Unbalance protection

Time-vottage protection

Over-/underfrequency protection

Power directional protection

Circuit breaker failure protection

Measuring-circuit monitoring

Limit value monitoring

o000 go0oogQ0oo0 o000 000D oodo

Programmabile Logic

The user can select all general functions individually for inclusion in the device
configuration or cancel them as desired. By means of a straightforward configuration
procedure, the user can adapt the device flexibly to the scope of protection required in
each particular application. The unit's powerful, freely configurable logic also makes it
possible to accommodate special applications.

1-1
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" (continued)

Global functions

Design

Inputs and outputs

1-2

In addition to the features listed above, as well as comprehensive self-monitoring, the
following giobal functions are available in the P130C;
U Parameter subset selection
Operating data acquisition (for support during commissioning, testing and operation)
Operating data recording (time-tagged-signal logging)

Overload data acquisition

Overload recording (time-tagged signal Iogging)

a

Q

O

a

L Ground fault data acquisition

0 Ground fault recording (time-tagged signal logging)
U Fault data acquisition

]

Fault recording (time-tagged signal logging together with fault value réoording of the
three phase currents, the residual current as well as the three phase-to-ground
voltages) ‘

The P130C is compact in design. The printed circuit boards are housed in a robust
aluminum case and electrically interconnected via ribbon cables. The P130C has a
multifunctional case désign that is equaily well suited to either wall surface mounting or
flush panel mounting due to its reversible terminal blocks and adjustable mounting
bracket.

The P130C has the following inputs and outputs:

O 4 current-measuring inputs

O 3 voltage-measuring inputs

O 2 binary signal inputs (optical couplers) with user-definable function assignment
O 8 output relays with user-definable function assignment

The nominal currents and nominal voitages of the measuring inputs in the P130C can be
set.

The nominal voltage range of the optical coupler inputs is 24 to 250 V DC without
internal switching. The auxiliary voltage for the power supply can be switched internally
from 110 to 250 V DC, 100 to 230 V AC to the range 24 to 60 V DC.

All output relays are suitable for both signals and commands.

P130C-301-401-801 / P130C/EN M/C11
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Local control and display:

Local control panel
17 LED indicators, 12 of which aliow freely configurable function assignment
PC interface

O o o o

One or two communication interfaces for connection to a substation control system
(optional)

O One InterMiCOM guidance interface designed for real-time signal transmission
between two MICOM devices

information is exchanged through the jocal control panel, the PC interface, or the
optional communication interfaces. o

One channel of the communication interfaces is designed to conform either to
international standard IEC 60870-5-103 or to IEC 870-5-101, MODBUS, DNP 3.0 or
Courier. The second channel is designed to conform to international standard

JEC 60870-5-103. The P130C can be integrated into a substation control system
through the communication interfaces. .
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ntinued)

The P130C can be ordered as standard model (with current transformers) or as
frequency protection model (without current transformers). These models differ in the
number of function groups available to the user. :

Current Transformers CT CT not
fitted | fitted

ARC: Auto-reclosing control X

CBF: Circuit breaker failure protection X
COMM1: [“Logical® communication interface 1 X X
COMM2: |“Logical" communication interface 2 X X
COMMS3: [“Logical" communication interface 3 X X
DTOC:  |Definite-time overcurrent protection X

DVICE: |Device X X
FT_DA: |Fault data acquisition X X
FT_RC: [Fault recording X X
f<>: Frequency protection X X
F_KEY  |Function Keys X X
GF_DA: [Ground fault data acquisition X

GF_RC: |Ground fault recording X

GFDSS: |Ground fault direction determination using steady-state values X

[2>: Unbalance protection X

IDMT: Inverse-time overcurrent protection X »
INP: Binary input X X
LED: LED indicators X X
LIMIT: Limit monitoring X

LOC: Local control panel X X
LOGIC: |Logic X X
MAIN: Main function X X
MCMON: [Measuring-circuit monitoring X X
MP: Motor protection - X

MT_RC: [Monitoring signal recording X X
OL_DA: [Overioad data acquisition X

OL_RC: [|Overload recording X

OP_RC: |Operating data recording X X
OUTP: Binary and analog output X X
P<>; Power directional protection X

PC: PC link X X
PSIG: Protective signaling X

PSS: Parameter subset selection X X
SCDD: Short-circuit direction determination X

SFMON: |Self-monitoring X X
SOTF: Switch on to fault protection X

THERM: |Thermal overioad protection X

V> Time-voltage protection X X

P130C-301-401-601 / P130C/EN M/C11
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2 Technical Data

2.1 Conformity

Applicable to P130C Version - 301 - 401 - 601

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

The product designated ‘P130C Directional Overcurrent Protection and Frequency
Protection Device' has been designed and manufactured in conformance with the
European standards EN 60255-6 and EN 60010-1 and with the ‘'EMC Directive’ and the
‘Low Voltage Directive' issued by the Council of the European Community.

2.2 General Data
Design
Multifunctional case design suitable for either wall surface mounting or flush panel

mounting

Installation Position
Vertical = 30°,

Degree of Protection
Per DIN VDE 0470 and EN 60529 or IEC 529.
IP 51.

Weight
Approx. 4 kg

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

Terminals

PC Interface (X6):
DIN 41652 connector, type D-Sub, 9-pin.

Communication Interface:

Optical fibers F-SMA fiber-optic connection
(X7, X8 and X31, X32): per I[EC 874-2 orDIN 47258
or

ST®fiber-optic connection
(ST is a registered trademark of
AT&T Lightguide Cable Connectors)

or

Leads (X9, X10 and X33): M2 threaded terminal ends for wire cross-sections
up to 1.5 mm2.

IRIG-B Interface (X11): BNC plug
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(continued)

Other Inputs and Outputs:
M4 threaded terminal ends, self-centering with wire protection for conductor cross
sections from 0.5 to 6 mm?2 or 2 x 2.5 mm?2.

Creepage Distances and Clearances

Per EN 61010-1° and IEC 664-1.

Poliution degree 3, working voltage 250V,
overvoltage category Ili, 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 I[EC CISPR 22, Class A.

1 MHz Burst Disturbance Test’

Per IEC 255 Part 22-1° or IEC 60255-22-1, Class |l
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: > 5 s

Test voltage: 6 kV

Test generator; 50 to 100 MQ, 150 pF / 330 Q

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 %

$ For this EN, ENV or I[EC standard, the DIN EN, DINV ENV or DIN IEC edition,
respectively, was used in the test.
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Electrical Fast Transient or Burst Reguirements

Per EN 61000-4-4° or IEC 60255-22-4, severity levels 3 and 4.
Rise time of one pulse: 5 ns

Impulse duration (50% value): 50 ns

Amplitude: 2 kV /1 kV or4 kV /2 kV

Burst duration: 15 ms

Burst period: 300 ms

Burst frequency: 5 kHz or 2.5 kHz

Source impedance: 50 Q2

Surge Immunity Test

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

Testing of circuits for power supply and unsymmetrical 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 us

Amplitude: 4 kV

Puise frequency: > 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: 10V

Power Frequency Magnetic Field immunity

Per EN 61000-4-8% or IEC 61000-4-8, severity level 4.
Frequency: 50 Hz

Test field strength: 30 A/ m

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

Voltage Test
Per DIN EN 61010 or IEC 255-5.

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

Impulse Voltage Withstand Test
Per [EC 255-5.

Fronttime: 1.2 ps

Time to half-value: 50 s

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 1560 Hz, 0.5 ¢
Frequency range during transport: 10 to 150 Hz, 1 g

2-3
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Shock Response and Withstand Test. Bump Test

Per EN 60255-21-2°5 or IEC 255-21-2, test severity class 1.
Acceleration: 5g/15¢g

Pulse duration: 11 ms

Seismic Test

Per EN 60255-21-3,§ test procedure A, class 1.

Frequency range:

5t08Hz, 3.5mm/1.5mm,8to35Hz 10/5 m/sz, 3 x 1 cycle

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.

25kVAC, 1s.

Direct voltage (2.8 kV DC) must be used for the voltage test of 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

Environment :
Temperatures

Recommended temperature range: -5°C to +55°C (23°F to 131°F)
Limit temperature range: -25°C to +70°C (-13°F to 158°F)

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

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

Current

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

continuous: 4 fhom

for 10 s: 30 lhom

for 1 s: 100 Ihom

Nominal surge current: 250 lnom

Voltage
Nominal voltage Vnom: 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 from.
Frequency protection: 40 to 70 Hz

Nominal auxiliary voltage Vinnom: 24 to 250 V DC.
Operating range: 0.8 to 1.1 Vi, nom With @ residual ripple of up t0 12 % Vi, 1om

Operate value / Release Value (as per ordet)
Standard variant 18V:

Vep2 189V DC

V<14V DC

Special variant 80 V:

(60% to 70% of voltages in the range Vi, nom* 12510 150 V DC)
Ve 2100V DC

Vig<80VDC-

Special variant 155 V:

(60% to 70% of voltages in the range Vi, nom: 220 to 250 V DC)

Vep 2 180V DC
Vi< 130V DC

Power Consumption per Input:
Standard variant 18V:

Vin=191t0 110V DC: 0.5 W £ 30 %,
Vin > 110 V DC: Vin,nom e 5 mA * 30 %.

Special variants 90 V and 155 V:
\ « 5mA + 30 %.

in,nom

Rated voltage: 250 V DC, 250 V AC

Continuous current: 5 A

Short-duration current: 30 Afor 0.5 s

Making capacity: 1000 W (VA) at L/R =40 ms

Breaking capacity: 0.2 Aat220 VDC and LIR =40 ms
4 Aat230VACandcos ¢=04
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Local control panel

PC interface

Communication interfaces

2-6

2.6 Interfaces

Input or output:

Via 7 keys and an LCD display consisting of 4 x 20 characters and
4 freely configurabie function keys

State and fault signals:

17 LED indicators (5 permanently assigned, 12 freely configurable)

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

The communication unit can have three communication channels — depending on the
version. Channels 1 and 3 are designed for wire connection or fiber-optic connection,

whereas Channel 2 is intended for wire connection only.

For "logical” communication interface 1, interface protocols based on IEC 60870-5-103,
IEC 870-5-101, MODBUS, or DNP 3.0 can be set. "Logical" communication interface 2
can only be operated using the interface protocol based on IEC 60870-5-103.

"Logical" communication interface 3 is intended for real-time signal transmission
between two MiCOM devices (peer-to-peer link, "InterMiCOM" interface).

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

Transmission Rate

Transmission Protocol

Order ext. No. -10
(one channel available)

300 to 19 200 baud (adjustable)

[EC 60870-5-103

Order ext. No. -921
(two channels
available)

300 to 64 000 baud (adjustable)

Can be set by user for
one channel

Order ext. No. -951
{InterMiCOM)

600 to 19 200 baud (adjustable)

" Distance to be bridged given identical optical outputs and inputs at both ends, a

system reserve of 3 dB, and typical fiber attenuation.
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Plastic Fiber Connection

Optical wave length: 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

Transmission Rate

Transmission Protocol

Order ext. No. -910
(one channel available)

300 to 38 400 baud (adjustable)

IEC 60870-5-103

Order ext. No. -922
(two channels
available)

300 to 64 000 baud (adjustabie)

Can be set by user for
one channel

Order ext. No. -952
(InterMiCOM)

600 to 19 200 baud (adjustable)

" Glass Fiber Connection G 50/125

‘erface

601 / P130C/EN M/Ct1

| (one channel available)

Optical wavelength: typically 820 nm
Optical output: min. -19.8 dBm
Optical sensitivity: min. -24 dBm
Optical input: max. -10 dBm
Distance to be bridg’ed:” max. 400 m

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. 1400 m

Glass Fiber Connection G 50/125 or G 62.5/125

Transmission Rate

Transmission Protocol

Order ext. No. -910 300 to 38 400 baud (adjustable)

[EC 60870-5-103

Order ext. No. -924
(two channels
available)

300 to 64 000 baud (adjustable)

Can be set by user for
one channe!

Order ext. No. -955
{InterMiCOM)

600 to 19 200 baud (adjustable)

B122 format
Amplitude-modulated signa!
Carrier frequency: 1 kHz
BCD-coded dating information

" Distance to be bridged given identical optical outputs and inputs at both ends, a

system reserve of 3 dB, and typical fiber attenuation.
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Typical characteristic data

2-8

2.7 Information Output
Counters, measured data, and indications:; see “Address List.”

2.8 Settings

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

Definite-Time and Inverse-Time Overcurrent Protection

Operate time inclusive of output relay (measured variable from 0 o 2-fold operate
value): <40 ms, approx. 30 ms

Reset time (measured variable from 2-fold operate value to 0): < 40 ms, approx. 30 ms
Starting resetting ratio: approx. 0.95

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 Vpom at Vhom = 100V

Base point release for residual current: 0.01 inom

Base point release for neutral displacement voltage: 0.015 to 0.6 Vnom/V3 (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, ca. 30 ms

Resetting ratio of the starting:

Approx. 0.95 for operate values > 0.6 Vhom or Vhom N3

Approx. 1.05 for operate values < 0.6 Vnom or Vnom /N3

P130C-301-401-601 / P130C/EN M/C11
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2.9 Deviations
2.9.1 Deviations of the Operate Vaiues
‘Reference Conditions’

Sinusoidal signals at nominal frequency from, 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 lneq, Yneq
Deviation: + 3°

Phase and Residual Current Stages
Deviation: + 5 %

Negative-Sequence System Stages
Deviation: £ 5 %

Deviation: + 10°

Deviation + 7.5 % when I/lref = 6
Deviation: £ 5 %

Operate Values
Deviation: £ 5% (or £ 1 % referred to the nominal value)

Operate Values
Deviation: £ 3 % (or £ 1 % referred to the nominal value)

Operate Values P<>, Q<>
Deviation: + 5 %

2-9
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Ground fault direction
determination using
steady-state values

Definitions

Definite-time stages

Inverse-time stages

Definitions

Operate Values Vig>. In_act. INreac. In>
Deviation: £ 3 %

Sector Angle
Deviation: 1°

2.9.2 Deviations of the Timer Stages

‘Reference Conditions’
Sinusoidal signals at nominal frequency from, total harmonic distortion <2 %,
ambient temperature 20°C or 68°F, and nominal auxiliary voltage Va nom.

'Deviation'
Deviation relative to the setting under reference conditions.

Deviation: £ 1% + 10 ms

Deviation where | 2 2 lref: £ 5 % +10 to 25 ms

For IEC characteristic 'extremely inverse' and for thermal overload protection:
+7.5%+101t0 20 ms

2.9.3 Deviations of Measured Data Acquisition
‘Reference Conditions’

Sinusoidal signals at nominal frequency from, total harmonic distortion <2 %,
ambient temperature 20°C (68°F), and nominal auxiliary voltage VA nom.

e

'Deviation'
Deviation relative to the corresponding nominal value under reference conditions.
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Measuring Input Currents
Deviation: + 1 %

Measuring Input Voltages
Deviation: £ 0.5 %

Internally Formed Resultant Current and Negative-Seguence System Current
Deviation: £ 2 %

Internally Formed Neutral Displacement Voitage and Voltages of Positive- and Negative-
Sequence Systems
Deviation: £ 2 %

Active and Reactive Power / Active and Reactive Energy
Deviation: approx. + 2 % of the measured value for cos ¢ = £ 0.7
Deviation: approx. + 5 % of the measured value for cos ¢ =+ 0.3

Load angie
Deviation: £ 1°

Frequency
Deviation: £ 10 mHz

Short-Circuit Current and Voltage
Deviation: £ 3 %

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

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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Operating data memory

Monitoring signal memory

Overload memory

Ground fault memory

Fault memory

2-12

2.10 Recording Functions

Organization of the Recording Memories

Scope:

Depth:

Scope:
Depth:
Number:
Scope:
Depth:
Number;
Scope:

Depth:

All signals relating to normal operation; from a total of 1024 different logic state
signals (see "Operating Data Memory" in the Address List)
The 100 most recent signals

All signals relating to self-monitoring; from a total of 1024 different logic state
signals (see "Monitoring Signal Memory" in the Address List)
Up to 30 signals

The 8 most recent overioad events

All signals relating to an overload event; from a total of 1024 different iogic
state signals (see “Overload Memory* in the Address List)

200 entries per overload event

The 8 most recent ground fault events

All signals relating to a ground fault event; from a total of 1024 different logic
state signals (see “Ground Fault Memory" inl the Address List)

200 entries per ground fault event \

Number: The 8 most recent fault events

Scope for signals:

All signals relating to a fault event; from a total of 1024 different logic state
signals (see “Fault Memory" in the Address List)

Scope for fault values:

Sampied data for all measured currents and voltages

Depth for signals:

200 entries per fault event

Depth for fault values:

Max. number of periods per fault set by the user;
820 periods in total for all faults, that is
16.4 s (for f,om = 50 Hz) or 13.7 s (for fom = 60 Hz)
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Resolution of the Recorded Data

Time resolution: 1 ms
Time resolution: 20 sampled values per period

Dynamic range: 100 lhom
Amplitude resotution: B.1mArms. atlen=1A
30.5mArm.s. atlhem=5A

Dynamic range: 16 lhom
Amplitude resolution: 0.98 mArm.s.atlem=1A
4.9 mArm.s. atlen=5A

Dynamic range: 150 V AC
Amplitude resolution: 9.2mVrm.s

2.11 Power Supply

Nominal auxiliary voltage VA nom:
100 to 250 V DC /100 to 230 V AC and 24 to 60 V DC (internal switching)’

Operating range for direct voltage:
0.810 1.1 Vp nom With a residual ripple of up to 12 % Vp 1o
Operating range for alternating voltage: 0.9 to 1.1 VA nom

Nominal consumption:

Initial position, approx.:” 8 W

Active position, approx.: 10W

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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2.12 Dimensioning of Current Transformers

The following equation is used for dimensioning a current transformer for the offset
maximum primary current:

Vsa( = (Rnom +Ri)'n ' lnom 2 (Rop +Ri>' k'i;,max

where:

Vsat: saturation voltage

l},max: non-offset maximum primary current, converted to the secondary side
lhom: rated secondary current

n: rated overcurrent factor

k: over-dimensioning factor

Rrom:  rated burden

Rop actual connected operating burden

R internal burden

The current transformer can then be dimensioned for the minimum required saturation
voltage Vgt as foliows:

vsat 2 (Rop + Ri)' k 'I‘1,max

Alternatively, the current transformer can also be dimensioned for the minimum required
rated overcurrent factor n by specifying a rated power P, as follows:

(Rop +Ri) e I‘1,ma>< _ (Pop +Pi) K. |‘1,max

nz

(Rnom + Ri) inom (Pnom + Pi) Inom

where
Poom =Roigm 12
nom nom nom
Pop = Rop 'lgom
P, =R; 12

nom

Theoretically, the current transformer could be dimensioned for lack of saturation by
inserting in the place of the required overdimensioning factor k its maximum:

Kmax = T+ oﬂ:1

where:
»: system angular frequency
Ts system time constant

However, this is not necessary. Instead, it is sufficient to dimension the
overdimensioning factor k such that the normal behavior of the analyzed protective
function is guaranteed under the given conditions.
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If the P130C is to be used for definite-time overcurrent protection, then the
overdimensioning factor k that must be selected is a function, first of all, of the ratio of
the maximum short-circuit current to the set operate value and, secondly, of the system
time constant T4. The overdimensioning factor that is needed can be read from the
empirically determined curves in Figure 2-1. When inverse-time maximum current
protection is used, the overdimensioning factor can be taken from Figure 2-2.

SN = T,= 500 ms

T,=100ms

RS ot

/.

|
T,= 250 ms

/

10 100
I/

i,max  operate — b

red overdimensioning factor for definite-time overcurrent protection where fnom= 50 Hz
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3 Operation

3 Operation

3.1 Modular Structure

The P4130C, a numeric device, is part of the MiCOM P 30 family of devices. Figure 3-1

shows the basic hardware structure of the P130C.

PC interface

T

Communic, interface

Local control

8

Microprocessor

ihi

|
il
L)

[

Voltages

1 100

o) 7
™ .

-
\ i

Signals
Commands

Currents

AR
]

Ruxiliary voltage Commands
Signals

4050014

3-1  Basic hardware structure

P130C-301-401-601 / P130C/EN M/C11

The external analog and binary quantities — electrically isolated — are converted to the
internal processing levels by input transformers and optical couplers. Commands and
signals generated by the device internally are transmitted to external destinations via

floating contacts. The external auxiliary voltage is connected to the power supply unit

which provides the auxiliary voltages that are required internally.



3 Qperation

(continued)

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

0o 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 foliowing a scheme that is
uniform throughout the device family. The main branches are:

‘Parameters’ branch
This branch carries all settings, inciuding 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.

‘Operation’ branch : :
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.

‘Events’ branch
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, and the 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 Appendix documents the settings and signals of the P130C
in the form of an ‘address list'. This address list is compiete and thus contains all
settings, signals and measured variables used with the P130C.

The configuration of the local control panel also permits the installation of Measured
Value 'Panels’ on the LCD display. Different Measured Value Panels are automatically
displayed for specific system operating conditions. Priority increases from normal
operation to operation under overload conditions, operation during a ground fault, and
finally to operation following a short circuit in the system. Thus the P130C provides the
measured data relevant for the prevailing conditions.

3-2 P130C-301-401-601 / P4130C/EN M/C11
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3.3 Configuring the Measured Value Panels (Function Group LOC)

The P130C 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 an overioad
event or a ground fault, the display will automatically switch back 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.

 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 the measured operating values that will be displayed on the
Operation Panel by setting an 'm out of n' parameter. If more measured values are
selected for display than the LCD display can accommodate, the display will switch to
the next set of values at intervals defined by the settingat LOC: Hold-time for
Panels orwhen the appropriate keys on the local control panel are pressed.
l 3 ’ 4 5 6 ' 7
P4
1 1oc: Fet,
Operation Panel
[ 053 007 ]
value 1 m out of n
value 2 .
value 3 o e 410C: Autom.
value n [ 003 014 ] return time
10C: Hold-ti .
Select. meas. values for [’agels e AL0C: Hold-time
[ 031 075 ] for Panels
ord, = & -
] R’ —
cord, in Y
] - Operation Panel
cord.. in |
]
et LED 57}
set
]
=]
eral

100

D5Z5008

dperation 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 reset.

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 LCD display can accommodate, the display will switch to the next set of values
at intervals defined by the settingat LOC: Hold-time for Panels orwhenthe

appropriate keys on the local control panel are pressed.

Measured value 1
Measured value 2
Measured value 3

n

Measured valuve

#LOC: Hold-time

' 3

LOC: Fct.
Fault Panel

[ 053 003
— ]

mout of n

Select. meas. values

for Panels
[ 031 075 ]

1+ MAIN: Reset LED

386 02f
FT _RC: Reset
retording
[ 003 006 1
#1: execute

MARIN: General
reset
[ 003 002 1

R
t—

Fault Panel

A1: execute

2 8 D550
3-3 Fault Panel
3-4 P130C-301-401-601 / P130C/EN MIC11
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ault Panel
The Ground Fault Panel is automatically displayed in place of another data panel when
there is a ground 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 Fauit
Panel by setting an 'm out of n' parameter. If more measured values are selected for
display than the LC display can accommodate, the display will switch to the next set of
values at intervals defined by the setting LOC: Hold-time for Panels or when the
appropriate keys on the local control panel are pressed.
- l 3 } 4 5‘ I 3] 7
v
LOC: Fet,
Grd,Fault Panel
[ 053004 ]
value 1 m out of n
value 2
valne 3
yalue n
Select. meas, values
~time
8
] R
et LED 57t 1 —
- Ground Fanlt Panel
set
3
e
eral
)
e
0 1925001A

srot  “ault Panel

601 / P130C/EN M/IC11
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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 Overioad Panel
by setting an 'm out of n' parameter. If more measured values are selected for display
than the LCD display can accommodate, the display will switch to the next set of values
at intervals defined by the settingat LOC: Hold-time for Panels orwhen the
appropriate keys on the local control panel are pressed.

1 2 ‘ 3 ! 4 5 3 7 %

B A
1.0C: Fot.
Overload Panel
[ 053 005 ]
1

m out of n

Measured valune
Measured value

Measured value

0w N e

Measured value

Select. meas. values

4LOC: Hold-time
for Panels
[ 031 075 ] ) R

+MAIN: Reset LED [
Overload Panel

]

%

306 D20
OL RC: Reset
recording
J, 100 003 ]
£1: execute

MAIN: General
reset

)’ 003 002 1
£1: execute

: “ 47701074

3-5 Overioad Panel
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(continued)
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3.4 Serial interfaces

The P130C has a PC interface as a standard component. The communication unit is
optional and can have one or two communication channels — depending on the design
version. Communication between the P130C and the control station’s computer is
through the communication unit. Setting and readout are possible through all P130C
interfaces.

if the communication unit with two communication channels is installed, settings for two
“logical® communication interfaces will be available. The settings for "logical”
communication interface 1 (COMM1) can be assigned to physical communication
channels 1 or 2 (see section entitled 'Main Functions'). if the COMM1 settings have

been assigned to communication channel 2, then this means that the settings for

“logical" communication interface 2 (COMM2) will automatically be active for
communication channel 1. Communication with the P130C via communication .
channel 2 is only possible when the PC interface is inactive. As soon as communication
occurs through the PC interface, communication channel 2 is "dead".

If tests are run on the P130C, the user is advised {o activate the test mode so that the
PC or the control system will evaluate all incoming signals accordingly (see section
entitled 'General 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 P130C and the PC to function, several settings must be made
in the P130C.

An operating program is available as an accessory for P130C control (see Chaptér 13).

3-7



3 Operation

(continued)

MAIN: Prot. ext.
disabled
[ 038 046 ]

MAIN: Test mode
[ 037 071 ]

| 180

I

£

PC; Sig./meas.
val.block.
[ 003 086 ]

1: Yes

A
PC: Command
blocking

{ 003 182 ]

1: Yes

«

PC: Name of
manufacturer
[ 003 183 ]

PBC: Bay address

[ 003 068 ]

PC: Device
address

[ 003 069 }
PC: Baud rate

[ 003 081 ]
PC: Parity bit

[ 003 161 ]

enable
[ 003 187 ]

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

PC: 'Pransm.enab,
cycl.dat
[ 003 084 ]

PC: Cycl, data
ILS tel.
[ 003 185 ]

PC: Delta V

[ 003 055 ]
PC: Delta I

[ 003 056 ]
PC: Delta P

PC: Delta f
[ 0603 657 ]

ILS tel
[ 003 155 ]

PC: Delta t

[ 003 058 ]
PC: Time-out

[ 003 188 ]

p———4¢C

1

PC: Spontan. sig.

[ 003 059 ]

PC: Delta meas.v.

{‘<<~———7A—-—A PC interface

1§751CA

3-6 PC interface settings

3-8
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3 Operation

{continued) ‘
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3.4.2  "Logical" Communication Interface 1 (Function Group COMM1)

Depending on the design version of the communication unit (see Technical Data),
several interface protocols are available. The protocol as per [EC 60870-5-1083 is
supported for all versions. The following user-selected interface protocols are available
for use with the P130C:

O

o o o Od

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 AREVA
MODBUS

DNP 3.0

COURIER

In order for data transfer {o function properly, several settings must be made in the
P130C.

The communication interface can be blocked through a binary signal input. In addition, a
signal or measured-data biock can also be imposed through a binary signal input.



3 Operation

(continued)

1 2 3 4 5 3 4 7
A
CoMML: Command
block, USER
[ 003 172 ]
B 0
1
b: Bo x comit; Conmand
. : ocking
1: Yes [ 003 1;4 ]
COMML: Command
block. EXT
[ 003 173 ] L4
CoMML: Basic
IEC870-5enable ”COUMJ. 5
MMl Com~
[ 003 215 ] municat. protocol
0 [ 003 167 ]
1 c
0: No ¢
1: Yes ¢
: c
CoMpil: addit.
-101 enable c
[ 003 216 ]
c
0 Selected protocol ggli)ﬂé(lx::oﬁelected ¢
1 304 08
0: No
1: Yes
pa
COoMML: Addit.
ILS enable
[ 003 217 ]
0
1
0: No
1: Yes
«
COMML: MODBUS
enable
[ 003 220 ]
0
1
0: No
1: Yes
«
COMLl: DNP3
enable
[ 003 2317
0
1
0: No
1: Yes
4
COMML: COURIER
enable
[ 103 040 ]
0
1
0: No
1: Yes
Y] e BAZOIFEA
3-7 “Logical” communication interface 1: selecting the interface protocol
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3 Operation

(continued)

1 9 3 4 5 3 7
v
1 coMpl: Line idle COMML: fTransm.
state enab,cycl.dat
[ 003 165 ] [ 003 074 ]
COMM1: Baud rate COMM1: Cycl. data
. ILS tel.
[ 083 671 ] [ 003 175
COMML: Parity bit COMML: Delta V
[ 003 171 ] [ 003 050 ]
COMM1: Dead time COMM1: Delta I
monitoring
[ 003 176 ] [ 003 051 ]
COMML: Mon. time COMM1: Delta P
polling
[ 003 202 ] [ 003 054 ]
CoMl: Octet COMM1: Delta f
comm, address
[ 003 072 ] [ 003 052 ]
COMIL: Test COMM1: Delta
monitor on meas,v,ILS tel
[ 003 166 ] [ 003 150 ]
CoMtl: Name of coMdl: Delta t
manufacturer
[ 003 161 ] [ 003 053 ]
COMM1: Octet COMM1: Delta t
address ASDU {enexgy)
[ 003 073 ] [ 603 151 ]
COMMl: Spontan, COMMI; Contin.
sig. enable general scan
[ 003 177 ] [ 003 077 ]
COMML: Select,
spontan.sig.
«COMML: Selected [ 003 179 ]
protocol
304 115
£00MM1; TEC ¢
870-5-103
[ 003 219 }
c
COMML1: General
enable USER
[ 003 170 ] c
AL Yes
ggmi)l'; Command JE—— ¢
ockin
0003 174 1 — —
.| MAIN: Test mode .
\ Commun. interface
J1 [ 037 071 1

v
COMML: Sig./meas.
bloc};.USEg
[ 003 076 ]
0
1
0: Mo A—LT COMML: Sig./meas.
2t val,block!
1: Yes [ 037 075 1
COMM1: 8ig./meas.
block EXT
[ 037 074 )
MAIN: Prot. ext.
disabled
[ 038 046 ]
3 m 4QT50IFA
3-8 "Logical" communication interface 1. settings for the IEC 60870-5-103 interface protocol

P130C-301-401-601 / P130G/EN M/C11 3-11



3 Operation

(continued)

W ! 3 4 ’ b | 6 7
L4

* COMML: Selected
protocol
s 415
ACOMMY: IEC
B70-5-101
[ 003 218 ]

COMML: General
enable USER

[1 003 170 ]
Al: Yes

COMM]1: Command

CoMML: Line idle
state

COMML: Delta t

[ 003 165 ] [ 003 053 ]

CoMMl: Baud rate COMML: Delta t
{energy)

[ 003 071 ] [ 003 151 ]
COMML: Parity bit COMML: Contin,

general scan

[ 063171 ] [ 003017 ]
COMML: Dead time COMML: Comm.
monitoring address length

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

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

[ 003 072 ] [ 003 192 ]
COMML: Test COMM1: Address
monitor on length ASDU

[ 003 166 ] [ 003 183 ]
COMML: Name of CoMMl: Octet 2
manufacturer addr, ASDU

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

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

[ 003 177 ] [ 603 187 ]
COMM1: Select. COMM1: Inf,No,
spontan.sig. <->funct.type

[ 003179 ] [ 003 195 ]

COMM1: Transm.
enab.cycl.dat

COMML: Time tag
length

[ 003 074 ] [ 003 198 ]
COMMl Cycl data COMML: ASDUL /
ILS ¢ ASDU20 conv.

[ 003 175 ] f 003 190 ]
CoMMl: Delta V COMM1: ASDU2

conversion

[ 003 050 ] [ 003 191 ]
COMML: Delta I COoMMl: Initializ.

signal

[ 003 051 ] [ 003 199 ]
COMMi: Delts P COMML: Balanced

operation

[ 603 054 ] [ 003 226 ]
COMM1: Delta f )(;Q?{l: Direction

1

[ 003 052 ] [ 003 227 ]
COMML: Delta COMML: Time-out
meas.v.ILS tel interval

[ 003 150 ] [ 003 228 ]

bloc mg

003 174 ]
MAIN: Test mode —
[ 037 071 ] COI-!IHI S;L /meas,

block.U: g “L‘
0 76
[ 003 076 ] -
Commun. interface
: No S coMl: 5ig./meas.
= val.block,
1: Yes { 037 075 ]
COMM1: B8ig./meas.
block EXT
[ 037 074 1
MAIN: Prot. ext.
disabled
[ 038 046 1
4 2 407507 6A
3-9 "Logical" communication interface 1: settings for the IEC 870-5-101 interface protocol
3-12 P1300-301-401-601 / P130G/EN MICT1
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3 Operation

(continued)

«COMML: Selected

protocol
304 415

fcoMM1: IEC 870-5,
LS
[ 003 221 }

COMML: General
enable USER

[ 003 170 }
Afl: Yes

comMil; Command
blocking
[ 003 174 ]

MRIN: Test mode
[ 037 071 1

COMM1: Sig./meas.
block EXT

[ 037 074 }
MAIN: Prot. ext.
disable

[ 038 046 )

5 m

L4

COMM1: Line idle
state

COMM1: Yransm.
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 )
COMML: Dead time COMML: Delta 1
monitoring

[ 0037176 ] [ 603 051 ]
COMML: Mon, time coMMl: Delta P
polling

[ 003 202 ] [ 003 054 ]
COMML: Octet COMM1: Delta f
comm, address

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

[ 003 166 ] [ 003 150 ]
COMM1: Name of COMML: Delta t
manufacturer

[ 003 161 ] [ 003 053 ]
COMM1: Octet COMHML: Delta t
address ASDU {energy)

[ 003 073 ] [ 003 151 ]
COMM1: Spontan. COMM1: Contin,
s5ig. enable general scan

[ 003 177 ] [ 003 077 ]

COMM1: Select.
spontan.sig.
[ 003 179 ]

_ I

L4

block.USER

COMM1: Sig./meas.

1003 076 ]
g P s
0

T L

Commun. interface

=)

COMML: Sig./meas.
val) .block,
[ 037 075 ]

40Z50MHA

3-10 "Logical" communication interface 1. settings for the ILS_C interface protocol
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3 Operation

(continued)

protocol
304 415

ACOMM1: MODBUS
[ 003 223 ]

COMMI Gen;ral

COMML: Command
blocking
4]

+COMML: Selected

COMl: MODBUS
prot. variant

COMML: Test
monitor on

[ 003 214-] [ 003 166 ]
COMMl: Line idle COMpIl: Reg.asg.
state selec, cmds

[ 003 165 ] [ 003 210 ]
COMil: Baud rate COMML: Req.asy.

selec. sig.

[ 003 071 ] [ 003 211 ]
COMM1: Parity bit coMil: Reg.asg.

sel, m.val.

[ 003 171 ] [ 003 212 ]
CoMql: Dead time COMM1: Reg.asg.
monitoring sel. param.

[ 003 376 ] [ 003 213 ]
COMM1: Mon, time CoMMl: Delta t
polling {MODBUS)

[ 003 202 ] [ 003 152 ]

comMl: Octet
comm, address
[ 003 072 ]

COMML: Autom.
event confirm,
{ 003 249 ]

Commun. interface

[ 0031

MAIN: Test mode

[ 037 071 1

§ 120 702
3-11 "Logical" communication interface 1: settings for the MODBUS protocol
3-14 P130C-301-401-601 / P130C/EN MW/C11
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3 Operation

(continued)

«COMIL: Selected
protocol

04 415
ACOMM1: DNP3

L4

[ 003 230 ]

COMM1: General
enable USER
{[1 003 170 ]

i Yes

COMM1: Command

bloc 1ng
003 174 ]

MRIN: Test mode

COMML: Line idle
state

COMML: Link
Confirm, Timeout

[ 003 165 ] [ 003 244 ]

COMM1: Baud rate comil: Link Max.
Retries

[ 003 071 ] [ 003 245 )

COMML: Parity bit COMM1: Appl.
Confirm, Timeout

[ 003 171 ] [ 003 246 ]
COMMl: Dead time COMMl ; Appl Need
monitoring Time Del.

[ 003 176 ] [ 003 247 ]
COMML: Mon. time COMMl; Ind./el.
po. lmg bin. inputs

[ 003 202 ] [ 003 232 ]

coMMl: Octet
comm. address

comdl: Ind./cl.
bin.outputs

[ 003 072 ] [ 003 233 ]
CoMM1: Oct.2 COMM1: Ind. /el.
comm, addr, DNP3 analog inp.

[ 003 240 ] [ 003 235 ]
coMMl: Test COMM1: Ind./cl.
monitor on analog outp

[ 003 166 ] [ 003 236 ]

comil: Phgs.
Charact. Delay
[ 003 241 ]

COMM1: Delta
meas.v, (DNP3)
[ 003 250 ]

coMdl: Phys.
Char, Timeout
[ 003 242 ]

COMM1: Delta t
DNP3
[ 003 248 ]

COMM1: Link
Confirm. Mode
[ 003 243 ]

Commun. interface

[ 037 071 1]

7 150 ATI0NB
3-12 "Logical" communication interface 1: settings for DNP 3.0
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3 Operatiot

(continued)

~1

<
coMil: Line idle comdl: Test
state monitor on
[ 003 165 ] [ 003 166 ]
COMM1: Baud rate COMML: Command
selection
[ 003 071 ] [ 103 042 ]
oCOMtEl: ?elected coMMl: Parity bit (é(éifléé):cigggnal
Pprotoco- [ 003 171 ] [ 103 043 ]
#COMML: COURIER COWfI]t.: Dead time COliﬂ-ilé Meas, val.
monitoring selection
[ 103 041 ] [ 003 176 ) [ 103 044 ]
COMML: Mon. time COMML: Parameter
P polling selection
CoMML: General [ 003 202 ] [ 103 045 ]
enable DSER CoMdl: Octet coil: Delta t
[ 003 170 ] comm. address {COURIER}
[ 003 072 ] [ 103 046 ]
fe——i ¢
0: No
1: Yes ¢
CoMM1: Command ¢
P66 91
L
MAIN: Test mode .
Commun. interface
[ 037 071 )
4 120 64751884
3-13 "Logical" communication interface 1: settings for the COURIER interface protocol
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3 Operation

(continued)

Checking spontaneous

signaling

For interface protocols per IEC 60870-5-103, IEC 870-5-101 or ILS-C, there is the option
of selecting a signal for testing purposes. This transmission of this signal to the control
station as ‘sig. start or ‘sig. end’ can then be triggered via the local control panel.

Signal 1
Signal 2
Signal 3
Signal n

1

L4

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

Selected signals

t4d

comil: Test
spont.sig.start

003 184
L [ ]

S

0: don't execute

1: execute

P

COMML: Test
spont.sig. end
[ 003 186 ]

JL

0: don't execute

1: execute

COMM1: Spontan.
sig. start

COMM1: Spontan.
sig, end

ABISORA

3-14
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3 Operation

(continued)

3.4.3 “Logical" Communication Interface 2 (Function Group COMM2)

"Logical" communication interface 2 supports the IEC 60870-5-103 interface protocol.
In order for data transfer to function properly, several settings must be made.

A

<
comd2: Line idle
state
[ 103 165 ]

COMMl: Baud rate

[ 103 071 ]
COMM2: Parity bit

[103 171 ]
COMM2: Dead time
monitoring

[ 103 176 ]

COMM2: Mon. time
polling
[ 103 202 ]

coMM2: Qctet
comn. address

[ 103 072 ]
COMM2: Name of
manufacturer

[ 103 161 ]
COMM2: Octet
address ASDU

[ 103 073 ]
COMM2: Spontan.
sig. enable

[ 103 177 ]

COMM2: Gemeral COMM2: Select.
enable USER spontan.sig.
[ 103 170 ] [ 103 178 ]
COMM2: Transm,
enab.cycl.dat
[ 103 074 ]
coMM2: Cycl. data
0: No ILS tel.y
1y [ 103 175 3
P e COMM2: Delta V
[ 103 050 ]
COMM2: Delta I
v
COMM2: Sig./meas. [ 103 051 ]
block.USEg COMM2: Delta P
[ 163 076 ]}
[ 103 054 ]
COMM2: Delta £
21 {1103 052 ]
0 No coMM2: Delta
meas.v.ILS tel
1: Yes [ 103 150 ]
COMM2: Delta t
MAIN: Prot. ext.
disabled [ 103 053 }
[ 038 046 1]
£ L—¢
COMM2: Command
block. USER
[ 103 172 }
L de
L de
0: N
o - —
R {
&8 Commun. interface
MAIN: Test mode
[ 037 ¢71 ]
i it} 40250704
3-15 Settings for "logical" comimunication interface 2
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3 Operation

(continued)

Checking spontaneous ‘

signaling
There is the option of selecting a signal for testing purposes. This transmission of this
signal to the control station as ‘sig. start' or ‘sig. end' can then be triggered via the local
control panel.

P
CcoMM2: Sel.
spontan. sig. test
[ 103 180 ]

Signal 1
Signal 2
Signal 3

Signal n

Selected signals

P
coy2: Test
spont.sig.start
[ 103 184 ]

1 P COMM2: Spontan.
0 ‘“‘{:} Flg. start]
JL 1

0: don’t execute

1: execute

«

COMMZ: Test
spont.sig. end
[ 103 186 ]

— P COMM2: Spontan.
0 [slg. end ]
I 1

0: don't execute

1: execute

H 120 ABIHFLA

3-16 Checking spontaneous signaling
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3 Operation

(continued)

3.4.4 Logical” Communication Interface 3 (Function Graup COMM3)

Application and Scope

"Logical" communication interface 3 provides a digital communication link between two
MICOM devices for the exchange of up to 8 binary protection signals. While "logical"
communication interfaces 1 and 2 are intended for data acquisition and remote access,
"logical" communication interface 3 is a "guidance interface" designed for real-time
signal transmission (the "interMiCOM" interface). The primary application resides in the
exchange of signals associated with the PSIG (protective signaling) function. However,
the InterMiCOM interface can also be employed for the transmission of any other binary
signals internal or external to the device.

Hardware options
COMMS3 is designed as asynchronous, full-duplex communication interface for the
foliowing transmission options.

Direct link without any ancillary equipment:
O Glass fiber (e.g. via 2 x 662.5/125 up to max. 1.4 km)
0O Twisted pair (RS 422 up to max. 1.2 km)

Use of ancillary transmission equipment:
O Fiber-optic 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 a primary multiplexing equipment

Enabling
in order to use InterMiCOM, communication interface COMM?3 has to be included in the
device configuration by way of the setting COMM3: Function group COMMS3. This
setting parameter is only visible if the relevant optional communication module is fitted,
After configuration of COMMS3, all addresses associated with this function group (setting
parameters, binary state signals etc.) become visible.
The function group can then be enabled or disabled at COMMS3: General enable
USER. '

Telegram configuration
The communication baud rate can be set (at COMM3: Baud rate) so as to meet the
transmission channel requirements. Source address (COMM3: Source address)
and receiving address (COMM3: Receiving address) can be set to differing values
to prevent InterMiCOM communication internal to the device.

Using the InterMiCOM interface, eight independent binary signats can be transmitted in
each direction. For the assignment of functions to the send signals (COMM3: Fct.
assignm. send 1, ...), any signal from the "Binary Outputs" selection table can be
selected. For the receive signals (COMM3: Fct. assignm. rec. 1, ...), any signal
from the "Binary Inputs” selection table can be chosen.
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For each receive signal, an individual operating mode can be set (COMMS3: Oper.
mode receive 1, ...) thus defining the required checks for accepting the received
binary signal. The 8 signals are divided into two groups with differing choices for the
operating mode. The operating mode selected for the telegram check defines the
relative weighting of the conflicting target characteristics "Speed", Security" and
Dependability” as required for specific protection schemes.

O Binary signais 1 to 4:
Choice of Biocking or Direct intertrip for the operating mode.

O Binary signals 5 to 8:
Choice of Permissive or Direct intertrip for the operating mode.

EN 60834-1 classifies command based teleprotection schemes into 3 categories
according to their specific requirements. The following settings for the operating modes
are recommended for compliance with the requirements for the individual teleprotection
schemes:

o Direct transfer trip or intertripping:

Preference: Security.
Implication: No spurious pickup in the presence of channel noise.
Recommended setting: Operating mode Direct intertrip (groups 1 to 4 or 5 to
8). :
O Permissive teleprotection scheme:
Preference: Dependability.
Implication: Maximum probability of signal transmission in the

presence of channel noise.
Recommended setting: Operating mode Permissive (groups 5 to 8).

O Blocking teleprotection scheme:
Preference: Speed.
Implication: Fast peer-to-peer signal transfer.
Recommended setting: Operating mode Blocking (groups 1 to 4).
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Permissive -~

Direct
Intertrip

3-17 Comparison of the operating modes
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Communication monitoring
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Timer stage COMM3: Time-out comm.fault is used for monitoring the
transmission channel. This timer is retriggered whenever a 100% valid telegram is
received.. The wide setting range allows adaptation to the actual channel transmission
times. This is particularly important for time-critical schemes such as the blocking
scheme. After this timer stage.has elapsed, alarm signals COMMS3:
Communications fault and SFMON: Communic.fault COMM3 are issued
and the received signals are set to their user-defined default values (COMM3: Default
value rec. 1, ...), thus ensuring that the relay protection logic will continue to operate
in a pre-determined failsafe way. When the InterMiCOM interface is used in connection
with the PSIG (protective signaling) function, the alarm signals can be configured to the
corresponding PSIG input signals using the COMMS3: Sig.asg. comm.fault
setting.

COMMS3: Time-out link fail. is used to determine a persistent failure of the channel.
After this timer stage has elapsed, alarm signals COMM3: Comm. link failure and
SFMON: Comm.link fail.COMMS3 are raised. These can be mapped to give the
operator a warning LED or contact, to indicate that maintenance attention is required.

Blocking Permissive Direct Trip
signals accepted, signals accepted signals accepted,
Character frame & .
Message received »  Source address > Telegram receive > Telegram CRC >
. check check
check
.4
COMM3: Time-out
L~ commfault’ —
N e , i 1 : COMM3:
> (Re-)Trigger T | Communications fault,
,COMMS3: Time-out
link fail.”  —
' ¢ COMM3:
Comm. link failure’
3-18 Message processing and communication monitoring
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Supervision of
communication link quality _
"~ For each received message, InterMiCOM carries out a syntax check and updates the

proportion of corrupted messages within the last 1000 received messages. These ratio
results are provided as continuously updated values (COMM3: No. tel. errors p.u.)
and as maximum value (COMM3: No.t.err.,max,stored). The user may declare
the percentage of corrupted messages that can be allowed compared to total messages
transmitted (COMM3: Limit telegr. errors), before an alarm is raised (COMM3:
Lim.exceed., tel.err. and SFMON: Lim.exceed.,tel.err.). All corrupted
messages are counted (COMM3: No. telegram errors). This counter as well as the
stored maximum ratio of corrupted messages can be reset via COMM3: Reset No.
tel.errors.

Commissioning tools

~ The actual values of send and receive signals can be read from the device as physical '/
state signals (COMM3: State send 1,...and COMMS3: State receive 1, ...). ‘
in addition, interMiCOM provides two test facilities for commissioning of the protection
interface.

For the loop back test, the send output is directly linked back to the receive input of the
same device. The test can be triggered via COMM3: Loop back test. The device
then sends the bit pattern (set as equivalent decimal number at COMM3: Loop back
send) for the preset ime COMMZ3: Hold time for test. Only for this test, the
source address is set to "0", a value that is not used for regular peer-to-peer
communication.

While the hold time is running, the test result can be checked by reading out the
measured operating data values COMM3: Loop back resuit and COMMS3:
Loop back receive. Once the hold time has expired, the loop back test is
terminated and InterMiCOM reverts to the normal sending mode (i.e. sending the
updated values of the configured send signals, using the set source address).

Thus in case of communication problems, the loop back test can be used to verify or to
exclude a device malfunction. The transmission channel including the receiving device
can be checked manually by setting individual signais (COMM3: Send signal for
test) to user-defined test values (COMMS3: Log. state for test). After triggering the
testvia COMMS3: Send signal, test, the preset signal is sent with the preset value
for the set hold time COMM3: Hold time for test. The 7 remaining signals are not
affected by this test procedure and are sent with their updated values. During this time,
the received signal can be checked from the receiving device, e.g. by reading the
physical state signal. Once the hold time has expired, the test mode is reset
automatically and the updated values of all 8 signals are transmitied again.

o
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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 P130C 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 P130C calculates the current
date (DD.MM.YY) based on the year set in the P130C.

and enabling the
‘etface
The IRIG-B interface can be disabled or enabled from the local control panel.

syr - nnize

Once the IRIG-B interface has been enabled and is receiving a signal, the P130C
checks the received signal for plausibility. Non-plausible signals are rejected by the
P130C. If a correct signal is not received by the P130C continuously, then the
synchronization function is no longer ready.

«
IRIGB: General
enable USER
[ 023 200 ]

o

ikl

IRIGB: Enabled
[ 023201 ]

IRIGB: Synchrom.
readg
[ 023 202 ]

8 ’ A0

RIG-B interface
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3 Operation

(Fortsetzung)

3.6 Configurable Function Keys {(Function Group F_KEY)

The P130C has four freely configurable function keys. Figure 3-20 illustrates their
operation using function key F1 as an example. This function key is not enabled uniess
the associated password F_KEY: Password funct. key1 has been entered first.
Once the password has been entered, the function key remains active for no longer than
the settime F_KEY: Return time fct.keys. Thereafter, the function key is disabied
until the password is entered again. The same rules apply to function keys F2, F3 and
F4.

Configuring the function

keys with a single function
A single function can be assigned to each function key by selecting a logic state signal
(except LOC: Trig. menu jmp x EXT) via F_KEY: Fct. assignm. Fx (Fx: F1,
F2, F3 or F4). The selected signal will then be triggered in the P130C whenever the
relevant function key is pressed.

Configuring the function
keys using menu jump lists
‘ Instead of a single function, a menu jump list can be assigned to each function key by
selecting the entry LOC: Trig. menu jmp x EXT (x: 1or2) at F_KEY: Fct.
assignm. Fx (Fx: F1, F2, F3 or F4). Repeated pressing of the relevant function key
will then sequentially trigger the functions of the selected menu jump list.

The two menu jump lists are composed via LOC: Fct. menu jmp list x (x: 1 or 2).
Up to 16 functions can be selected, including setting parameters, event counters and /or
event recordings.

Configuring the read key
At LOC: Fet. read key up to 16 functions can be selected from the same list as for
LOC: Fct. menu jmp list x. Repeated pressing of the read key will then
sequentially trigger the selected functions.

Operating mode of the
function keys -
For each function key, the user can define an operating mode.

o  Keymode: The selected function is active while the function key is being pressed.

o Switch mode: The status of the selected function will change between ‘enabled’ (On)
and 'disabled’ (Off} whenever the function key is pressed.

The switching state of the function key can be displayed.
Key response
if the backlighting of the LCD display is switched off, pressing a function key or the read

key will initially result in switching on the backiighting. Pressing the key a second time
will then trigger the selected function (as for the other keys).
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m 1 EXT US|
m 2 BEXT R
m 3 EXT R

n n EXT U

10

<
F KEY: Fet,
assignm, Fl
[ 080 112 ]

Selected function

v

F KEY: Operatin
mode FlOP 9

[

[ 080 132 ]
1
2
1: Key
2: Switch
F1t

1) Keys, local control

1

x]

Activate function

F KEY: State Fl

[ 080 122 ]

40730034

>onfiguration and operating mode of the function keys. The associated function can be a single function or a menu jump list.

-601 / P130C/EN M/C11

3-27



3 QOperation

(continued)

Configuring the binary

inputs

Operating mode of the

binary inputs

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

The P130C has optical coupler inputs for processing binary signals from the system.
The functions that will be activated in the P130C by triggering these binary signal inputs
are defined by the configuration of the binary signal inputs. The trigger signal must
persist for at least 30 ms in order to be recognized by the P130C.

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.

The operating mode for each binary signal input can be defined. The user can specify
whether the presence (active 'high' mode) or the absence (active low' mode) of a
voltage should 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.

Function 1 EXT
Function 2 EXT
Function 3 EXT
Function n EXT

INP; Fet.
assignm, U xxx
[ XXX XXX ]
—

’ 3 l 4 5 6 7

L4

Activate function

Selected function

=

«
IgP: Oper. mode

XXX
[ Yyy vyy )

0: Active "low"

1: Active "high®

~Dxxx
& |21
Input signal _@ 30 ms 0

&
INP: State
U xxx
[ 22% 123 )

i 1% 0002
3-21 Configuration and operating mode of the binary signal inputs
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3.8 Configuration, Operating Mode, and Blocking of the Output Relays
(Function Group OUTP)

The P130C 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 (ES) mode or
normally-energized (NE) mode and whether it will operate in latching mode.

Depending on the /O module under consideration, the output relays have either make
contacts, changeover contacts or both (see the Terminal Connection Diagrams in the
Appendix). For relays with make contacts, the energize-on-signal (ES) mode
corresponds to normally-open operation. The normally-energized (NE) mode means

- that the polarity of the driving signal is inverted, such that a logic "0" maintains the relay

normally-closed. For relays with changeover contacts, these more common descriptions
are not applicable.

Latching is disabled manually from the local control panel or through 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 P130C offers the option of blocking all output relays from the local control panet 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. In such
cases, the relays are treated according to their operating mode. They are not triggered if
they are in energize-on-signal (ES) mode; only relays in normally-energized (NE) mode
are triggered.

An exception is made for those relays that have the signals SFMON: Warning (relay) or
MAIN: Blocked/faulty assigned tothem. Thereby the blocking is indicated
correctly. ’

(The signal MAIN: Blocked/faulty is coupled to the activation of the LED labeled
'OUT OF SERVICE")

If, on the other hand, a serious hardware error has been detected by the self-monitoring

function (see the error messages leading to blocking according to Chapter 10) then all
output relays are reset whatever the set operating mode or signal configuration.
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| 2 ‘ 3 b 7
P
1 ouTe; Outp.rel.
block USER
[ 021 014 ]
0
e ouTP: Outp.
1 [21] relairs blgcked
0: No { 021 015 )
1: Yes -
OUTP: Block 1t
outg.rel, EXT :
[ 040 014 ]
MAIN: Prot. ext.
disabled
[ 038 046 3
+ SFMON: Hardware
fault
304 950 x
OUTP: Oper. mode
K xxx
[ xxx xxx ]
I'—' [
1 1)
2
3
4 -K xxx ;
[21]
5
6
1: ES updating S
2: ES manual —
reset 21
3: ES reset
(fanlt) %UTP: State
4: BS reset xxx
(syst.dist) [ zzz zz2 ]
5: NE updating —
6: NE manual
reset
P
OUTP: Fct.assign-
ment K xxx
[yvy yyy ]
]
Signal 1 —
Signa % _
Signa —
Signal n 1 ‘:ZT 2
Selected signals — .
10 ) OUTP‘:: Latching
, rese
F1BC: Record. o P86 oss
[ 0?5 800 1 14
FT_RC: System
diSturb.” runn —
[ 035004 3
MAIN: General
reset
‘[ 003 002 ]
#£1: execute u
.4 e
QUTP: Reset
latch. USER
[ 021 009 ]
0 ————|
i 1 1 1L
0: don't execute 100 ms
1: execute
QUTP; Reset
latch. LXT
1040 015 ]
1 /il 4075004
3-22 Configuration, setting the operating mode, and blocking the output refays
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For testing purposes, the user can select an output relay and trigger it via the local
control panel. Triggering persists for the duration of the set hold time.

: | : 4
b4
OUTP: Rela
assign. f.test
[ 003 042 ]
,assign-
1
] s
.ass!
5 .
]
.assign-
jhe8ag -K yyy
]
.assign-
X
]
: Selected relay :f}
Pa
OUTP: Relay test =4 .
QUTP: Rold-time
[ 003 043 ] for test
[ 003 044 ]
Jr 1o
0: don't execute
1: execute
100 G6I01384
“esting the output relays
/
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Configuring the LED
indicators

Operating mode of the LED
indicators

3-32

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

The P130C has 17 LED indicators for the indication of binary signals. Five of the LED
indicators are permanently assigned to functions. The other LED indicators are freely
configurable.

One binary signal can be assigned to each of the freely configurable LED indicators.
The same binary signal can be assigned to several LED indicators by configuration.

The user can set an operating mode for each LED indicator — with the exception of the
first one. The operating mode determines whether the LED indicator will operate in an
energize-on-signal arrangement (ES, ‘open-circuit principle’) or normally energized
arrangement (NE, ‘closed-circuit principle’) and whether it will operate in latching mode.
Latching is disabled manually from the local control panel or through an appropriately
configured binary signal input (see section entitled 'Main Functions of the P130C’) either
at the onset of a new fault or at the onset of a new system disturbance, depending on
the operating mode selected.
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1 LED: Oper. mode
H xx
[ wxx xxx ]
—
1 21
2
3
4 -
>
5
i 6 -H xx
1: ES updating
2: ES manual
reset -
3: ES reset
{fault)
4: ES reset .
(syst.dist) AN LED: State H xx
5: NE updating { zzz 222 }
6: NE manval H
reset d
«
: z «-.LEB: Fct: assign-
) ment H xx ™
L [yyy yyy ]
Selected signals | [
cord.
S5 .
) 1&
stem
runn —
]
eral
]
e
>
et Li
150 Q6701404
sonfiguration and operating mode of the LED indicators
f
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3 Operation

(continued)

3.10 Main Functions of the P130C (Function Group MAIN)
3.10.1 Conditioning the Measured Variables

The secondary phase currents of the system transformers are fed to the P130C. The
measured variables are — electrically isolated — converted to normalized electronics
levels. Air-gap transformers are used in the phase current path to suppress aperiodic
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 P130C to nominal
quantities. For this purpose, the user must set the secondary nominal currents and
nominal voltages of the system transformers.

The connection arrangement of the measuring circuits must be set in the P130C.
Figure 3-25 shows the standard connection. The phase of the digitized currents is
rotated 180° by this setting.

If the P130C 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 3-25) or to a window-type
current transformer.
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A
B
¢
P4 <
p MAIN: Conn. 1 MAIN: Inom
: A [ meas. circ., IP device
, )1§——J N [ 010 004 ] ] [ 010 003 ]
] P
I_AIB __)I——é # IX Y. Y i (D Ia |
3¢ % XY - b 18
Ic Ll XY ® i
r ¢ N J—l: Standard
Jt g I 4 Z(Y = 1) it
? o IN a) : Opposite
) (Y = -1)
| i (74 )
I \ 7] MAIN: Conn. MAIN: IN,nom I
| | meas. circ, IN device
I 1 [ 010 018 ] [ 0310 026 ]
B 4 X XY H D) b
.. | 1: Standard
| (Y =1} |
2: Opposite
| (¥ = -1)
| ! 1
S 1 G -
. ! !
£
I
«
MAIN: Vnom
N V'T'[Soelcd 009 ]
S 1 Aan= I
= VA-G
B¢ n @ vB-e
1y A _J_ o} ve-6
N %li\f _ #
P130C ~ _ - _
0 10250054
Jonnf 1 the P130C measuring circuits. For the frequency protection model, the current transformers are not included.
Whei g P1-P2 and S1-S2 identifications for the terminal polarity of CT's, the dot shown identifies the P1 and S1 terminals.)
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(continued)

3.10.2 Operating Data Measurement

The P130C has an operating data measurement function for the display of currents and
voltages measured by the P130C; quantities derived from these measured values are
also displayed. Set minimum thresholds must be exceeded in order for measured
values to be displayed. if these minimum thresholds are not exceeded, 'not measured' is
displayed in place of a value. The following measured variables are displayed:

Phase currents for all three phases

Maximum phase current

Minimum phase current

Delayed and stored maximum phase current

Residual current measured by the P130C at the T 4 transformer

Phase-to-ground voltag‘es

Sum of the three phase-to-ground voltages

Phase-to-phase voltagers‘

Maximumbhase—to—phase voltage

Minimum phase-to-phase voltage

Active and reactive power

Active power factor

Load angle ¢ in all three phases

Phase relation between calculated and measured residual current

Frequency

Ooo0ooo0ooggooooooo oo

Active and reactive energy output and input

The measured data are updated at 1 s intervals. Updating is interrupted if a general
starting state is present or if the self-monitoring function detects a hardware fault.
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I current values
The measured current values are displayed both as per-unit quantities referred to the
nominal quantities of the P130C and as primary quantities. In order for values to be

displayed as primary values, the primary nominal current of the system transformer
needs 1o be set in the P130C.
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+«MAIN: General
starting int.
30f 538
«MAIN: Hardware
fault
308 540

IA

«
MABIN: Meas. value
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[ 011 030 ]
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MAIN:

041 ]
Current B

£ 066
MAIN:
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Current C
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MAIN: Current
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MAIN: Current
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[ 010 113 ]

MATIN: Reset
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[ 003 033 ]
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IP max grlm,
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MAIN; Curr.
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I
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[reggg 002 3 1: execute
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Measured operating data - phase current
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deasured operating data - residual current
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Delayed maximum phase
current display

Stored maximum phase
current display

3-40

The P130C offers the option of delayed display of the maximum vaiue of the three phase
currents, The delayed maximum phase current display is an exponential function of the
maximum phase current lp nax (S€€ Upper curve in Figure 3-28). At MAIN: Settl. t.
IP,max,del the user can set the time after which the delayed maximum phase current
display will have reached 35 % of maximum phase current lp max.

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 untit the

actual delayed maximum phase current exceeds the value of the stored maximum phase =

current (see middle curve in Figure 3-28). At MAIN: Reset |IP,max,stored the
user can set the stored maximum phase current to the actual value of the delayed
maximum phase current (see lower curve in Figure 3-28).
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3 Qperation
(continued)

Measured voltage values

The measured voltage values are displayed both as per-unit quantities referred to the
nominal quantities of the P130C and as primary quantities. In order for values to be
displayed as primary values, the primary nominal voltage of the system transformer
needs to be set in the P130C.

1 2 3 7
VA-G comp {
VB-G
VC-G
VPG, max VPG, max
VEG,min VPG, min
3
9t
+ L{VEG}/3 L (VPG)/3
3
— s YA-B
3
; ¥B-C
5
+ ve-a
COMP
VPG, max YPP, max f
VPG, min VPP, min )
5 10 FAZS0034
3-29 Determining the minimum and maximum phase-to-ground and phase-to-phase voltages
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MAIN: Voltage A-G p.u.
[ 005 043
MAIN: Voltage B-G p.u.
[ 006 043 ]
MAII%: 0Voltage C-G p.u.
MAIN: Voltage VPG,max p.u.
MAIN: Voltage VPG,max p.u.
° MAIN: Volt. L(VPG)/V3 p.u.
MAIN: Voltage A-B p.u.’
MAIN: \éoltage' B-C p.u.
MRIN: Voltage C-A p.u.
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: Voltage VPP,max p.u.
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—
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. Voltage VPP,min p.u.
[ 009 045 1]

MAIN: Vnom V.T,
rim.
[ 010 002 ]

L] | MAIN: Voltage A-G prim,
[ 005 042 .
L | MAIN: Voltage B-G prim.
[ 006 042 1} ]
_[MAIN: Voltage C-G prim.

i

)
L MAIN: Volt. VPG,max prim.
L_ { 042 o

[ ¢ Volt. VPG,min prim.
MRIN: Volt. I(VPG)/3 prim.
[ 005 01 .
MAIN: Voltage A-B prim.

[ 005 044 )
| MAIN: Voltage B-C prim.

Mlalljl'. Voltage C-A prim.

| MAIN: Volt. VPP,max prim.

| MAIN: Voltage VPP,min prim
044 )

QEO <
fan

180 19250624

Jeasured operating data - phase-to-ground and phase-to-phase voltages
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3 Cperation
(continued)

Measured values for

powetr, active power factor,

and angle
The active and reactive power and the active power factor are determined when currents
and voltages in all three phases exceed minimum thresholds.
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> 0.25 Inom

> 0.015 Vonom F——

> 0.015 Vnom —

> 0,015 Voom o

ga’—;c
1
®
L & c
]
?
& c
]
P

N
=il
L |
c
1
mC. T,
]
mV.T,

K

MAIN: Load angle
hi A
F 004 055 ]

MAIN: Load angle
004 056 ]

MAIN: Load angle
hi C
004 057 ]

MAIN: Active
ower P ?.u.
Poo5E o585
MAIN: Reac.
ower Q g.u.
F004 053 }
MAIN: hctive
ower factor
F 004 054 ]

—/;/

1
|| | MRIN: Active
ower P prim.
F 004 058 ]
- MRIN: Reac,
ower Q grim.
004 052 ]
10750084
leasty . operating data - power, active power factor, and angle
3-45

-601 / P130C/EN M/IC11



-

3 Operation

(continued)

Phease relation Iy

The P130C checks to determine whether 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.

2 N 4 5 7
IA I
i 1— COMP
Ic ¥
IR
1 MAIN: Phase rel.,
. IN vs ZIP
1: Equal phase | 004 073 )
2: Reverse phase
g 60 47201124
3-32 Phase relation between calculated and measured residual current
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The P130C determines the frequency from voltage V. The voltage needs to exceed a
minimum threshold of 0.65 V.o in order for frequency to be determined.
2?2 3 4 5 6 7
3 g c
dware
>0.,65*Vnom
L_] —
+ B o ¢
- - —
f MAIN: Frequency f
[ 004 040 ]
60 1925065
‘requency measurement
/
3-47
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3 Operation

(continued)

Active and reactive energy

output and input
The P130C determines the active and reactive energy output and input based on the
primary active or reactive power.

The user can choose between two procedures for the determination of the 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) thus achieving higher accuracy. Whenever
the maximum value of 6855.35 MWh or 655.35 Mvar h is exceeded, a counter is
incremented and the determination of the energy output recommences. The value that
exceeded the range is transferred to the new cycle.

~The total energy is calculated as follows:

Total energy = number of overflows * 655.35 + current count
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[010 138 ]
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rim.
[Pty dt
R
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MATH: Reset foft) dt
meas.v. energy -——R
[ 003 032 ]
0 -Joft) dat
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Overflow
1: execute
. Transfer
Overflow
Transfer
Overflow
Transfer
Overflow
Transfer

150

MAIN: Act.energy
outp.prim
[ 005 061 )

MAIN: Act.energy
mg. prim
[ 0057062 ]

MAIN: React.en.
outp. grim
[ 005 063 ]

MAIN: React. en.
mg. prim
[ 0057064 }

MAIN: No.overfl.
act,en,out
[ 009 090 1}

MAIN: No.overfl.
act,en.inp
[ 009 091 ]

MARIN: No.ov/fl.
reac.en.out

[ 00§ 082 ]

MAIN: No,ov/fl.
reac.en, in
[ 009 093 %

SBI0A334

Yetermining the active and reactive energy output and input
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3 Qperation

(continued)

Selection of the procedure
for the determination of the
energy output

Procedure | Characteristics Applications
1 O Determination of the active and reactive energy |1 Constant load and slow load variations (no
every 2 s (approximately) significant load variations within 1 second)
0 Reduced system loading 0 Phase angles below 70° (cos ¢ > 0.3 ).
2 & Determination of the active and reactive energy |0 Fast load variations
every 100 s (approximatel
Y (app ) O Phase angles below 70° (cos ¢ > 0.3 ).
O Higher system loading '
The maximum phase-angle error of the P139 is 1°. For high phase angles, an error of
measurement needs to be taken into account. This error increases with the phase angle
as shown in the following diagram.
:
©
5%,
2%
45° 70° Phasenwinkel ¢
3-35 Error of measurement in the determination of energy output resulting from the phase-angle error of the P130C

3-50

Error of measurement:
Approx. + 2 % of the measured value for cos ¢ =+ 0.7
Approx. £ 5 % of the measured value for cos ¢ =+ 0.3

For phase angles in excess of 70° 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.
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3.10.3 Configuring and Enabling the Protection Functions

The user can adapt the unit to the requirements of a specific high-voltage system by
configuring the device functions. By including the desired device functions in the
configuration and canceling all others, the user creates an individually configured unit
appropriate for the specific application. Parameters, signals and measured values of
canceled 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 canceled.

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

O The device function must be disabled.

O None of the functions of the device function to be canceled may be assigned to a
binary input.

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

O None of the functions of the device function to be canceled may be selected in a list
parameter setting.

if the above conditions are met, proceed through the Configuration Parameters branch of
the menu tree to access the setting parameters relevant for canceling device functions.
If you wish to cancel the LIMIT function group, for example, access the setting parameter
LIMIT: Function group LIMIT and set its value to Without. Should you wish to
re-include the LIMIT function in the device configuration, access the same setting

parameter and set the value to With.

The device function to which a parameter, a signal, or a measured value belongs is
defined by the function group descriptor such as ‘LIMIT". In the descriptions of the
device functions in the following sections of this manual, the device function being 3
described is presumed to be included in the configuration. ‘
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3 Qperation

(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. Provided that the binary
signal inputs MAIN: Disable protect. EXT and MAIN: Enable protect,
EXT functions are both configured, the protection functions can be disabled or enabled
through these. If the triggering signals of the binary signal inputs are implausible — as for
example when they both have a logic value of ‘1', then the tast plausible state remains
stored in memory. Ifonly MAIN: Disable protect. EXT is assigned to a binary
signal input, the protection functions will be disabled by a positive edge of the input
signal; they will be enabled by a negative edge. When only one or neither of the two
functions is configured, this is interpreted as 'Protection externally enabled’.

Note: If the protection function is disabled via the binary signal input that is
configured for MAIN: Disable protect. EXT, then there is no
MAIN: Blocked/faulty signal
(The signal MAIN: Blocked/faulty is coupled to the activation of the
LED labeled ‘OUT OF SERVICE’).

MAIN: Enable
rotect. BXT
F 003 027 ]

MAIN: Disable

rotect. EXT
003 026 }

120

i 3 1 4 1 5 5 7

£
MAIN: Device
on-line
[ 003 030 ]
0 #0: No (= off)
1 it MAIN: Protection e
active
0: No (= off) 306 003
1: Yes (= on)
P
INP: Fct.
assignm. U xxx
[ 152 xxx ]
Uzl
Ux2
Ux3
Uxx
! ] MAIN: Prot. ext.
hddress 003 027 -[ _5_'1 !Li 21 enabl.e
1 [ 003 028 ]

Address 003 026 1 Lc& &

MARIN: Prot., ext.
disabled
[ 038 046 ]

L
I
21548
o

5

e

SBI75024

3-36 Enabling or disabling a device function
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The function can be disabled or enabled from the integrated local control panel or
through appropriately configured binary signal inputs. Whether the enabling of the
residual current systems of the DTOC/IDMT protection by one of these two means is
effective depends on the setting at MAIN: Syst.IN enabled USER. Enabling from
gither the integrated local control panel or through binary signal inputs is equally
effective. If only MAIN: System IN enable EXT is assigned to a binary signal input,
the residual current measuring systems of the DTOC/IDMT protection will be enabled by
a positive edge of the input signal; they will be disabled by a negative edge.- If only
MAIN: System IN disable EXT is assigned to a binary signal input, a signal
present at this input will have no effect.
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3 Operation

(continued)

k | : ‘ ! ‘ 5 7
L4
MAIN: Syst.IN
enabled USER
[ 018 008 ]
0
1 MAIN: System IN
enabled
0: No [ 040 133 1
1: Yes
MAIN Sgstem IN
P disable
7| INP: Fet. [ 040234 ]
assignm, U xxx
[ xxx xxx ]
Ux1
Ux2
Ux3
Uxx
hddress 040 130 21
hddress 040 131
371 MARIN: Syst.IN
. s‘i]L @xgggsggzen-
MAIN; System IN el el R t )
enable EXT P — |
[ 040 130 1 MRIN: Enable
syst. IN USER
[ 003 142 ]
. 0
I 1
0: don't execute
1: execute
MAIN: Syst. IN _citzr‘““—‘
disable” EXT
[ 040 131 } L4
MAIN: Disable
syst.IN USER
[ 003 141 ]
0
gL 1
0: don't execute
1: execute
17 150 19250054
3-37 Enabling or disabling the residual current systems of the DTOC/IDMT protection
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3.10.4 Activation of Dynamic Parameters
For several of the protection functions, it is possible to switch for the duration of the set
hold time to other settings - the "dynamic parameters" — through an appropriately
configured binary signal input. If the hold time is set to 0 s, the switching is effective
while the binary signal input is being triggered.
2 3 4 5 3 7
X
MAIN: Hold time
dyn.param,
[ 018 009 ]
. g it orn,
) P7680" 086 3
tl=10s &
i (6701264

\ctivation of dynamic parameters
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3 Cperation

(continued)

3-56

3.10.5 Inrush Stabilization (Harmonic Restraint)

The inrush stabilization function detects high inrush current flows that occur when
transformers or machines are connected. The function will then block the following
functions:

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

0O The phase current starting and the 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 wave. If this ratio exceeds the
set threshold, then the inrush stabilization function operates. Another settable current
trigger biocks inrush stabilization if the current exceeds this trigger. By setting the
operating mode, the user determines whether inrush stabilization will operate phase-
selectively or across all phases.

P130C-301-401-601 / P130C/EN M/C11



HRIN: Op, mode

rush restr.
[ 017 097 ]

I )

0: Without

1: Not phase-
selective

2: Phase-
selective

MAIN: I> lift
rush restr.

[ 017 095 ]

2 0.1 Inom

jfma

*

MAIN: Rush
I(2%fn)/I{fn)

[ 017 098 ]

I(2*£n)/I({fn)

—

I(2*fn)/I(in)

]

I(2*fn)/I{in)

MAIN: Inrush
stabil. trigg
306 014

MBIN: Rush |

restr, A trig.

[ 041 027 )

MAIN: Rush

restr. B trig.

{ 041 028 ]

MAIN: Rush

restr. C trig.

[ 041 029 ]

0 DII50448
nrush stabilization (harmonic restraint)
/
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3 Operation

(continued)

3.10.6 Multiple Blocking

Two multiple blocking conditions may be defined by selecting 'm out of n' parameters.
The items available for selection are found in the Address List. In this way the functions
defined by the selection can be blocked by way of an appropriately configured binary

signal input.
1 t 3 4 AI 7
.
MAIN: Fet,
assign. block. 1
[ 021 021 ]
Function 1 — I moutofn
Function 2
Function 3

MATN: Blocking 1
EXT
[ 040 060 }

Function 1
Function 2

Function 3

g%IN: Blocking 2
[ 040 061 ]

Selected functions

MAIN: Blck.l .

[ =]

b4

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

mout of n

Selected functions

sel. functions
306 022

MAIN: Blck.2 v

=

sel.functions
306 023

5 100 50}
3-40 Multiple blocking
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3.10.7 Blocked / Faulty (OUT OF SERVICE)

If the protection functions are blocked, this condition is signaled by a steady light from
yellow LED indicator H 2 on the local control panel and also by a signal through the
output relay configured for MAIN: Blocked/faulty. In addition, the user can select
the functions that will produce the MAIN: Blocked/faulty signal by setting an ‘m out
of n' parameter. (The signal MAIN: Biocked/faulty is coupled to the activation of
the LED labeled ‘OUT OF SERVICE).

ice /

ogf)

MAIN: Device

]

Tv

! not readg
| 004 060 1
MAIN: Blocked/

ockin ey
¢ 2 faulty
[ 0047065 ]
p cmd.
1 4
MAIN: Fct.
assign, fault
[ 021 031 ]
m out of n
Selected signals
80 O750ERA
3jock~~Haulty’ signal
1
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3 Operation
(continued)

3.10.8 Close Command

The circuit breaker can be closed by the auto-reclosing control function (ARC) integrated
into the P130C, from the integrated local control panel, or via an appropriately configured
binary signal input. The close command via local control panel or binary signal input is
only executed if there is no trip command and no trip has been issued by a parallel
protection device. Moreover, the close command is not executed if there is a “CB
closed” position signal. The duration of the close command may be adjusted by a
setting.

Close command counter

The close commands are counted. The counter may be reset either individually or
together with the trip command counters.

| H t 3 4 5 6 7
<
MAIN: Man, close
cmd. USER
[ 018 033 ]

JLu
0: don't execute

MAIN: Man. close
command
[ 037 068 ]

1: execute

MAhIN: Man. close
cmd, EX

041 022 )

IN: Man.cl.cmd.
enabl .EXT

MRIN: General
reset

[ 003 002 1
A1: execute

1 21
[ 041 €23 ]
«ARC: Close
request

303 102 b4
. MAIN: Close
&ﬂéng@?- trip Sl ¢ cmd.pulse time
& 036 071 1 | [ 015 067 }
JAIN: gexzx trip
CORMaN!
{' 036 022 10 MRIN: Close
II_AIN:E% closed t cor&u;gngog ]
sig,
% 836 051 f . .
BE: Parallel
trip EXT
{ 0§7 019 ]
MAIN: Reset
c. cl./trip c.
[ 003 007 ]
MAIN: Ho. close
commands
g it [ 009 055 ]

0: don't execute

1: execute

1 120 97500
3-42 Close command
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3.10.8 Ground Fault Signaling

If a ground fault has been detected by either the GFDSS function (ground fault direction
determination by steady-state values), the P130C analyzes the phase-to-ground
voltages and identifies the phase where the ground fault is located.

During a ground fault, the P130C determines the lowest phase-to-ground voltage and
checks to determine if the two other phase-to-ground voltages exceed the threshold of
0.2 Voo 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.

2 M 4 5 [ 7
und ———— e
! — —
Vmin
i =V A— e MAIN: Ground
Vmin=vVA-G & fault A
Ymin=yB-G [ 041 054 ]
Ymin=YC-G_ 4 MAIN: Ground
fanlt B
[ 041 055 1
Y MAIN: Ground
fault C
[ 041 056 }
> 0.2 Vnom
L —
IT
IT &
IT : &
& |
I i
> 1.5 Va6
— —
T &
LT
> 1.5 VB-G
- —
T &
4 — T
> 1.5 VC-6
—
T &
—q T
150 SE750R1A

hase-selective ground fault signaling
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3 Operation

(conlinued)

Ground fault signals generated either by ground fault direction determination using
steady-state values (GFDSS) are grouped together to form multiple signats.

1 i Z 3 7

GFDS.‘/S:dJ(?rd‘ fault it !Emllit Ground

oW . /aQIm. - 8u

F 009 037 ] [ 041 087 )

GFDSS: Ground

fault (curr.)

[ 009 038 ]

GFDSS: Direct. m MAIN: Gnd. fault

forward/LS forw, /LS

[ 003 035 ] [ 041 088 }

GFDSS: Direct. m MAIN: Gnd. fault

backward/BS L backw. /BS

[ 009 036 ] [ 041 089 }

jh} 100 A025007A
3-44 Multiple ground fault signhals
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3.10.10 Starting Signals and Tripping Logic

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

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

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

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

(continued)

H t -
‘ | \ ’ ’ 1 ’
. e MAIN: Block +
MAIN: Gon. tri o} i
signal ] P & stal;&.msztgnal
& 36 005 1
MAIN: Gen. “trip
signal 2
&4 036 023
P: Startup 3
{ 040 119 ] <
‘| MAIN: Suppress
start. sig.
[ 017 054 ]
5 1L
t
g MAIN: Starting A
. [ 040 005 ]
+DIOC: Starting A oyl
305 450 A .
+IDMT: Starting 2 A MARIN: Starting B
304 359 . [ 040 006 )
+DTOC: Starting B 57
305 458
«IDMT: Starting B T MAIN: Starting C
304 360 040 007
+DTOC: Starting C ST—eH— [ !
305 460
« IDMT: Starting C oy —— MBIN: Starting GF
— I
30 361 , ‘ [ 040 008 )]
+DTOC: Starting N 1l -
I Ma'15 ‘Snt t. I3 MRIN: St
DMT: Startin T : Startin
Iref » ¢ ) & Ine g
& 081 ] t [ 040 105 ]
DML' Starting 7l
Tref n(f ; ] 21 -
T0C: Starting poY MAIN: Starting
Ineg> 2 L 2 int.
[ 0%6145 1. =1 306 513
DTOC: Starting M MAIN: Starting .
eg>> B mt
B 036 146 1 308 8 :
TOC: Startlng 37 M]xIN: Startmg .
Ineg> = c i
[ ¢ 6147 ] . zos "1
MAIN: Starting +
< N lr;usu
1|
‘1 MAIN: Block MAIN: Starti
tim,st. IN,neg Ine arting *
[ 017 015 ] 308 517
—
0 PR MAIN: Block .
1 - tim,.st. IN,neg
5 386 400
2
0: Withont
1: For single-ph.
start e
2: For multi-ph,
start.
n 120 10750014
3-45 Phase-selective starting sighals
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tarting

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 of a residual current stage 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 can not be issued by residual current and
negative-sequence current stages.

2 3 4 5 [ 7

MAIN: Gen.
starting mode
[ 017 027 }
0 MAIN: Gen.
starting mode
! £ [l O%Ytg 71:l t
0: W/o start, IN, Ineg ’ IR, %negs art
eral 1: With start. IN, Ineg :
1 MAIN; Block. .
e >, kIref,P>
306 521
+ MRIN: Ho.
eneral start.
R € 004 000 }
rting I> 31
rt]ing — l 51l
rt:'ing © MAIN: General
starting
), [ 040 000 ]
rting MAIN: General .
1 starting int.
306 538
rting — &
rt]in" RS
1, «
rting MAIN; tGS
1, [ 017 005 ]
rting [
1, - k& I—L
rting N t 0 MAIN: tGS elapsed
ré'mg — [ 040 009 ]
1,
rting —
rt?ing R
]
ck
gnal
1% 107500

seneral starting

f general starting

The number of general startings is counted.
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3 Qperation

(continued)

Multiple signaling of the
DTOC and IDMT
protection functions

The trip signals generated by DTOC and IDMT protection are grouped together to form

multiple signals.

£*8405358"

pPTOC: tI> elapsed T M}éIN: ]Tgimgr
2 stage claeps.
%Tgéo 2%2>3 I t 040 031 7]
clagscd
53 040 033 3
TOC: tI>>» N -t
elapsed
& 040 012 g
DMT: fIref,P> _ S ]
Ei825Fs2 5 -
!g'{g;:seglneg> SURN ) riihl'N: ‘:{jmex st.
= neg elaps
brde® 1$8adss R - (769068875
elagsed
Lo036 1432
TOC: tIneg>>>
clagscd
lI 036 150 g
_IDMT: tIref, neg>
elagscd —
[ 0a¢c 108 )]
DTOC: LIN> e Timer
elapsed 21 e N Elaps
by82¢ £33, | P 13
CIgREt
SJTOCZ LLR>>>
1888879
[.U)MT: t¥ f] N>
Flgkieges -
DTOC: Tri: ey
signal tT z1 }ézfgb/’tlgg%gﬁig
[ A1 020 ] [ 040 042 3
IDMY 'L'ra.p signal
tIref, P
{ o040 084 ]
DTOC: Trip (sl IN: Tr
B g?llglnejg> z1 tIneg>/Ir neqg
DMT: Tr}. ro4 05
tlreY,neg> —

DTOC: Tri:

Sional rike 21
&DMT g‘%ip Js:s.gnal

tiref, T

1 040 055 1

MATN: TripSi
L\.Ilg)/ LIX:E% g

10250034

3-47 Multiple signaling of the DTOGC and IDMT protection functions
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The P130C has two trip commands. The functions to effect a trip can be selected by
setting an ‘m out of n' parameter independently for each of the two trip commands. The
minimum trip command time may be set. The trip signals are present only as long as the
conditions for the signal are satisfied.

For each of the two trip commands, the user can specify by way of the appropriate
setting whether it will operate in latching mode. If the latching mode is selected, the trip
command persists until it is reset from the local control panel or via an appropriately
configured binary signal. Latching is ineffective if a trip command has been issued by
the ARC function.

The trip commands may be blocked from the integrated local control panel or through an
appropriately configured binary signal input. Blocking is effective for both trip
commands. The trip signals are not affected by blocking. If the trip commands are
blocked, this will be indicated by a steady light at yellow LED indicator H 2 on the local
control panel and by an output relay configured for ‘Blocked/faulty’. .

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

(continued)

i 4 | 3 4 5 3 7
<
MAIN; Trip cmd.
block, USER
[ 021 012 ]
—
0
57 MAIN: Trip cmd.
ot 21 blocked
0: No [ 021 013 ]
1: Yes
MAIN: Tri}% cmd.
block, EX L4
[ 036 045 ] MAIN: Fet.assig.
trip emd.l
[ 021 001 ]
Signal 1
Signal 2 ——— mout of n
Signal n
Selected signals ; > gi?(lfl;\‘mchfn trip
MATN: Min.dur. [ 036 005 )
trif cmd. 1 -
L lo2i003 ] |
< 1 [
MAIN: Latchin i
trip omd. 1 g 1t 1 ’éﬁﬁ;ngmf' trip
[ 021 023 ] [ 036 071 ]
0: No
1: Yes
<
MAIN: Fct,assig.
trip emd,2
[ 621 002 ]
Signal 1
Signal 2 ———— m out of n
Signal n
Selected signals léﬂ;nrqla ngn. trip
P [ 336 023 ]
MAIN: Min.dur. MAIN: Gen. tri
trip cmd. 2 signal on. P
FOZI 004 ] [ 036 251 )
< 1 —
MATN: Latchin i
trip cod. 2 1t MAIN: Gen. trip
[ 621 024 ] [ 036 022 )
0 & Si— MRIN: Gen, trip
I Comman
1 ! [ 035 071 ]
0: No
. . 1: Yes
ARC: Trip sigmal
X
[ 039 099 } MAIN: Rset.latch.
triF USER
021 005 ]
S R
0
L 1 51 Bul MAIN: Latch.
R N b trip ¢. reset
0: don't execute [ OEO 139 ]
1: execvte
MARIN: Reset
latch.trip EXT
[ 040 138" ]
u piid] 18750074
3-48 Forming the trip commands
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A manual trip command may be issued via the local control panel or a signal input

configured accordingly. It is not executed, however, unless the manual trip is included in
the selection of possible functions to effect a trip.

L4
MAIN: Man. trip
cmd. USER

[ 003 040 ]

4

0
I 1 21 i MAIN: Manual
= tng mgnal
0: don't execute 160 ms [ 034 017 1

1: execute

. trip

19750084

#anual trip command

nand counter
The trip commands are counted. The counters can be reset either individually or as a

group.
| 2 3 4 5 6 i 7
{,/
. try MAIN: No. gen.
P + trig cmds.gl
] R [ 004 006 ]
. trip MAIN: No. gen.
P * triE cmds.g2
) MAIN: Reset R L 003 050 1]
c. cl./trip c.
[ 003 007 ]
L —
0
JL 11 o1
eral 0: don't execute
] 1: execute
e
60 19250904
“rip command counter
{
3-69
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3 QOperation
(continued)

3.10.11 Time Tagging and Clock Synchronization

The data stored in the operating data memory, the monitoring signal memory, and the
event memories are tagged with date and time of day. For correct time tagging, the date
and time need to be set in the P130C.

The time of different devices may be synchronized by a pulse through an appropriately
configured binary signal input. The P130C evaluates the rising edge. In this way, the
clock is set to the next full minute, rounding up or down. If several start/end signals
occur (bouncing of a relay contact), the last edge is evaluated.

1 7 3 4 5 6 7
Pa
MRIN: Date
[ 003 090 ]
MBIN: Time of day
[ 003 091 ]
MEIN: Time
switching
[ 003 0385 ]
MAIN: Min-pulse c
£1888 540 1
- —
MRIN: Time tag «
308 b3
Setting HAIN: Time switching
0: Standard time
1: Daylight saving time
21 il 0701528
3-51 Date and time setting and clock synchronization
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3,10.12 Resetting Mechanisms

Stored data such as event logs, measured fault data, etc., can be cleared in a number of
different ways. The following mechanisms are available:

O Automatic resetting of the event signals indicated by LED indicators (provided that the
LED operating mode has been set accordingly) and of the display of measured fault
data on the local control panel whenever a new event occurs.

O Resetting of LED indicators and measured fault data on the local control panel by
pressing the clear key (C) located on the panel.

O Selective resetting of a particular memory type (only the fault memory, for example)
from the local control panel or through appropriately configured binary signal inputs

1 General reset

in the first two cases listed above, only the displays on the local control panel are
cleared but not the internal memories such as the fault memory.

In the event of a cold restart, namely simultaneous failure of both internal battery and
power supply, all stored signals and values will be lost.

et
EXT
]

100

«

MAIN: General
reset
[ 003 002 ]

L 1 #1: execute

0:
1

.4

don't execute

execute

MARIN: Reset
indicat. USER
[ 021 010 ]

Jr 1

0:
1:

don't execute

execute
MAIN: Reset LED +

1 306 010

L

¢l

1)

Reset key LOC

AT BN

Seneral reset, LED reset, and measured fault data reset from the local control panel
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3 Operation
{continued)

3.10.13Assignhment of the “Logical” Communication Interfaces to the Physical
Communication Channels

Depending on the design version of communication module A, one or two
communication channels are available (see "Technical Data”). The "logical"
communication interfaces COMM1 and COMM2 can be assigned to these physical
communication channels.

If the COMM1 "logical" communication interface has been assigned to communication
channel 2, then this means that the settings for "logical" communication interface 2
(COMM2) will automatically be active for communication channel 1. Communication
with the P130C via communication channel 2 is only possible when the PC interface is
inactive. As soon as communication occurs through the PC interface, communication
channel 2 is "dead"”.

1 ] 2 | 3 ‘ 4 5 3 7
<
MAIN: Chann.
assign,COMML/2
[ 003 169 ]
1
2
1: CoMMl->
chann.l, {2-2)
2: COMM1->
chann. 2, (2-1)
—cl
c2
"Logical 1 (-
Communic. interface 1
CoMML
2
1.2 Comm, interface
Channel 1
el
c2
"Logical" 1 [
Communic. interface 1
COMpi2
2
1...2 Comm. interface
Channel 2
g 120 407547t
3-64-a Assignment of the "logical” communication interfaces to the physical communication channels
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3.10.14 Test Mode
If tests are run on the P130C, the user is advised to activate the test mode so that all
incoming signals via the serial interfaces will be identified accordingly.
2 3 4 5 3 7
£
1 MBIN: Test mode
USER
L [ 003 012 ]
—
0
1 57 MAIN: Test mode
0: Mo [ 037 071 1}
1: Yes
t mode
]
525084

60

setting the test mode

3-73
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3 Operation
{(continued)

Selecting the parameter
subset

Selecting the parameter
subset via binary inputs

3-74

3.11 Parameter Subset Selection (Function Group PSS)

The P130C allows the user to pre-set four independent parameter subsets. The user
can switch between parameter subsets during operation without interrupting the
protection function.

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.

If the binary signal inputs are to be used for parameter subset selection, then the P130C
first checks to determine whether at least two binary inputs are configured for parameter
subset selection. [f this is not the case, then the parameter subset selected via the
function parameter will be active. The P130C 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 alsc 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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1 2 l 3 4 6 7
R
PSS: Control via
USER
[ 003 100 ]
i
o
1
0: No
1: Yes 21 ﬁgzr Control via
rol via L4 [ 036 102 ]
PSS: Param.subs.
] < ¢ sel. USER
INP: Fct. [ 603 060 ]
assignm. U xxx
[ 152 xxx ]
bx1 2
Ux2 3
Ux3 4
Uxx 1: Parameter
§~ ggrameter
Address 065 002 2 g‘.]hset 2
: P 't
Ahddress 065 003 fubsgiage o 1
: P T
Address 065 004 ;uhsgga{?e e — 2
hddress 065 005 —13
— 4
& 1 ... 4 | PSS: Actual
: aram, subset
F 003 062 1
» 51 PSS: PS 1 active
F J [ 036 090 J
& |21 A—I
vate — 4 s%}} i «FP PSS: PS 2 active
) | ] - J [ 036 091 ]
21
vate Zhsil [_& 57 PSS: PS 3 active
1 R _l —13—_ { 036 092 )
r T&]21]
vate PAYETEL N 51 PSS: PS 4 active
] R 1] T [ 036 093 ]
Vi Le il T&T
; A Psy o7
1 L1 —d
21
0
= < +—]21
§ PSS: Keep time 1 Pt
[ 003 063 ] 1
N 2
& ! 3
4
0 4 PSS: Ext.sel.
st aram.subset
F 003 061 )
PSS: PS 1
activated ext.
[ 036 094 ]
PSS: PS 2
activated ext.
[ 036 095 1
P5S: PS 3
activated ext.
[ 036 096
PSS PS 4
activated ext.
- [ 036 097 BSI50h
etiv ‘he parameter subsets
3-75
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3 Operation

(continued)

3.12 Self-Monitaring (Function Group SFMON)

Comprehensive monitoring routines in the P130C ensure that internal faults are detected
and do not lead to malfunctions.

Tests during startup
After the supply voltage has been turned on, various tests are carried out to verify full
operability of the P130C. If the P130C detects a fault in one of the tests, then startup is
terminated. The display shows which test was running when termination occurred. No
control actions can be carried out. A new attempt to start up the P130C can only be
initiated by turning the supply voltage off and then on again.

Cyclic tests
After startup 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-volatiie memory — the monitoring signal memory — along
with the assigned date and time (see also 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.

Signaling
The monitoring signals are also signaled via the output relay that is configured for
SFMON: Warning. The output relay operates as long as an internal fault is detected.
1 2 3 4 5 6 7
L4
SPMON: Fet,
assign, warning
[021030 ]
, —
Signal 1 IE—
Signal 2 mout of n
Signal 3 -
Signal n —
X v e o SFMON: Warnin
Selected monit. sig. (LED) g

~

v

i

=

o

=

=

o

H

=

=

=]
=]

+ SFMON: Hardware (relay)
fault [ 0367100 )
304 950
1 &0 620154
3-56 Monitoring signals
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The response of the P130C is a function of 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 oveiflow.

O Selective Biocking
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.

O 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 startup, 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 a control action. During a warm
restart sequence, both the protective functions and 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.

O 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 unit cannot identify which parameter in the subset is corrupt. A cold
restart causes all internal memories to be reset to a defined state. This means that all
device settings are also erased after a cold restart. The settings that then apply are
the underlined values given in the column headed ‘Range of Values' in the Address
List (see Appendix). In order for a safe initial state to be established, the default
values have been selected so that the protective functions are blocked. Both the
monitoring signal that triggered the cold restart and the signal indicating parameter
loss are entered in the monitoring signal memory.
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Counter for signals
relevant fo system

3.13 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 overioads,
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.
1 2 3 7
OP RC: Operat.
data record.
[ 003 024 ]
+MAIN: Oper.- Operating memory

relev. signal
306 024

MAIN: General

reset ¥ OP_RC: No. oper.
‘[ ,003 002 ] data sig.
f1: execute 57 R { 100 002 ]
OP_RC: Reset
retording
[ 100 001 ]
JL
0: -don't execute
1: execnte
| & 05250048
3-57 Operating data recording and counter for signals relevant to system operation
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3.14 Monitoring Signa!l Recording (Function Group MT_RC)

The monitoring signals generated by the self-monitoring function are recorded in the
monitoring signal memory. A listing of all possible entries in this monitoring signal
memory is given in the address list (see Appendix). 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 iocal 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.

7 signal counter ‘ :
The number of entries stored in the monitoring signal memory is displayed on the
monitoring signal counter (MT_RC: No. monit. signals).

2 3 4 5 1 6 ] 7
e
MT RC: Mon,
signal record.
[ 003 001 ]
e ta/
rdware
monit. sig
R
i
MT_RC: Beset
recording
003 008 .
( ] — 5 .- c130 ggmglé Overflow
0 [ U9 012 ]
I 1 o R L MT RC: Ro.
mofiit. signals
0: don't execute [ 004 0197}
1: execute
i 0620155

donitoring signal recording and the monitoring signal counter
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3 Operation

(continued)

3,15 Overload Data Acquisition (Function Group OL_DA)

Overload duration
In the event of an overload, the P130C determines the overload duration. The overioad
duration is defined as the time between the start and end of the OL_RC: Record. in
progress signal.

OL_RC: Record. in Y + gL»D%; Overload
rogress uTation

F 095003 1 JUul [ 0047162 ]

MAIN: General

reset

[ 003 002 ]
41: execute

OL_RC: Reset
recording
[ 100 003 ]
<11 execute

=]

1 60 13750024

3-59 Overfoad duration
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jata by the motor

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 stariup
process.

ro

51 o
up { + %L‘EA: 'LT . tﬁ%en
", Startup,n
: INan! . {605 096"

OL ba: Start-up

cuTrent, MP
% _&R [ 005 688 )
e N — —

0L DA: Heat,dur.
st‘ért—ug Me
R [ 005 037 ]

i 1975079

deasured overload data of the motor protection function

601 / P130C/EN M/C11 3-81



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.

0L _RC: Record. in Be
régress
ogs 003 1 ; —
THERM: Status OL DA: Status
THERM replica THERM replica
[ 004 016 ) R [ 004 147 )
B
+ THERM: I OL_DA: Load
cufrent THERM
305 202 R [ 004 058 )
B ]
THERM: Object 0L_DA: Object
temgerature tem}&‘ THERY
[ ob4 137 1 —— bR [ 004 035 )
THERM; Pre-trip OL DA: Pre-trip
time left L. TeftTHERM
[ 004 138 ] R [ 004 148 ]
B
THERM: Temp, OL DA: Offset
offset replica THERY reglica
[ 004 109 R [ 004 152 ]
MAIN: General
reset
} 003 002 1
1: execute 5l
OL RC: Reset
retording
4[ 100 003 ]
#1: execute
3 il 40250084
3-61 Measured overload data of thermal overioad protection
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3.16 Overload Recording (Function Group OL_RC)

rerfoad 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>).

overload events
Overioad events are counted and identified by sequential number.

| 2 3 4 5 6 l 7
OL RC: Record. in
rogress
035 003 )
artin OL_RC: ¥o.
9 21 * oveérload
] R { 004 101 1}
ing | ]
]
eral
] _
€ 21
set
1
e -
60 SBZROC3A

Jounting overload events
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3 Operation

(continued)

Time tagging

Overload logging

3-84

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 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 overioad 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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1 JU 21

1L

1.0

10

c

— —
— e 4 CT200

> R

0L_RC: Overload
retording n
*

value

value

1
value 2
3
n

value

e tag

OL RC: Overl,
mef, overflow
[ 035 007 )

<
%{}E&iﬁgset n OlL_RC: Overload recording n
[ 100 003 ] 1 033 020
2 033 021
Eah 3 033 022
0: don't execute’ 4 033 023
/ 5 033 024
¢ 1: execute
| 6 033 025
7 033 026
B 033 027
160 47017
dverload memory
{
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3 Operation

(continued)

3.17 Ground Fault Data Acquisition (Function Group GF_DA)

In the event of a ground fault, the P130C 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:

e Ground faull duration determined by steady-state power, steady-state current or
admittance evaluation

e Neutral-point displacement voltage Vg determined by steady-state power or
admittance evaluation

B Residual current Iy
B Active component of residual current determined by steady-state power evaluation

 Reactive component of the residual current determined by steady-state power
evaluation

e Filtered residual current determined by steady-state current evaluation

B 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.

16!
GF_RC: Record. in tel + g}l‘fDAé Grgund
rogress BinE ., duration

ugs 005 1 4 [ 008 100 }
MAIN; General
reset

[ 003 002 ]
71: execute

GF RC: Reset
reording
[ 100 000 ]
fl: execute

3

v

'

! 60 U52500%K

3-64 Duration of the ground fault recording
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3.17.1 Measured Ground Fault Data from Steady-State Power Evaluation

wit 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.

2 3 ¢ 5 6 7
s1l s c
T
2]
[
6 T N I Gr Dh; GF
‘ uTation pow.meas
nn . 605 024"
{pow.)
T21) R
! N
d. fault X1
]
eral
]
e
et LED
% , 1975068

deasurement 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 L, of the device.

Neutral displacement

voltage
The neutral displacement voltage that is present at the time the timer stage
GFDSS: tVNG> elapses is stored in memory.
1 7 3 4 5 6 7
GFDSS: Grd, fault e
pov./adm,
[ 009 037 ) —
i
IN | GF DA: Current
IND.u.
S [ 0bs 021
GFDSS: Direct. —T Sc
forward/LS =
009 035
GFDSS: Diréct. J— =T_I_____I:
backward/BS
009 036 ]
FDSS: Current L. GF Da: Curr,
IN act p.u, . : IN act p,u,
[ 604 025 ) ¥ R [ 609 022 ]
GFDSS: Curr. | . GF DA: Curr.
IN reac p.u. IN reac g.u.
(604 046 3 LL g ‘ [ 6095 623"]
>c
«GFDSS: VNG . |l GF DA: Voltage
VNG p.u.
s : __ by [ 605030 1
MAIN: General
reset
003 002 ]
£1: execute 57
«MAIN: Reset LED _‘_J
306 020
3 120 4575008,

3-66 Residual current and neutral-displacement voltage for steady-state power evaluation
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3.17.2 Weasured Ground Fault Data from Steady-State Current Evaluation

widt 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.

I .
> et + I GF DA: GF durat.
cufr,meas.
It R {006 026 )
.. delay T
Q . z
eral
]
e
et LED
" 5150058
Jeasurement and storage of ground fault duration, steady-state current evaluation
‘,/
{
3-89
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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 [N elapses are stored.

«GIPSS: Op. delay
IR elapsed

104 157

«GFDSS: IN
filtered

Ing 158

MAIN: General
reset .

({ 003 002 ]
/1 execute

«MAIN: Reset LED

106 020

>C

L=

GF DA: Current
IN“g.u.
[ 009 021 )

GF DA: Curr.
IN filt, p.u.
[ 009 025 ]

15010

3-68 Filtered residual current determined by steady-state current evaluation
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3.17.3 Measured Ground Fault Data from Admittance Evaluation

wit 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 ime GFDSS: tVNG>,
After GFDSS: {VNG> has elapsed, the display of the ground fault duration of the last
ground fault is automatically cleared.

=

[

: n + FeN i,
mittance :D R ) [ 009 068 ]

] ﬂ R

d. fault 1

]

eral

e\]

et LED

B0 9150134

deast-—~ment and storage of ground fault duration, admittance evaluation mode

N
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3 Operation
(continued)

Acquisition of admittance,
conductance and
susceptance . _
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.

Residual current
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. ‘

Neutral displacement

voltage
The neutral displacement voltage that is present at the time the timer stage

GFDSS: tVNG> elapses is stored in memory.
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d. fault

>C

er,delay
ps

-[>C

mitt /
I —> R
gect. 1511 Se
] L
rect. _v_ﬁ.A__J ‘5:1___7‘,,A4J:::
BS
nJuct.
] 1 R
4 B
scept.
1 > R
>C
G
+——p R
eral
]
€ 1l
et L __J

GF DA: Current
IN‘B.u.
[ 009 021 )

GF DA: Admittance
Y(N% p.u,
[ 009 065 )

GF DA: Conduct.
G{N) p,u,

[ 009 066 ]

GF DA: Suscept.

B(N} p.u.
[ 008 067 }

GF DA: Voltage
.,
[ 008 020 ]

150 19750144
ured ground fault data for the admittance evaluation mode
-801 / P130C/EN M/C11 3-83
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3 Operation
{continued)

3.18 Ground Fault Recording (Function Group GF_RC)

Start of ground fault

recording
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.

Ground fault counting
The ground faults are counted and identified by sequential number.

1 2 3 4 5 [ t 7

MAIN: Ground o GF_RC: Record. in

fault rogress
[ 041 087 ] ogs 005 ]

MAIN: Gnd. fault
forw./LS
[ 041 088 )

MAIN: God. fault
backw./BS

[ 041 089 1]
!'ll‘ﬂCN‘:t General
rese GF_RC: No.

[ 003 002 ] —t round faults
£1: execute [qOOé 100 ]
GF_RC: Reset
retording

[ 100 000 ]
£1: execute

! &0 - SB75188

o]

3-71 Ground fault counting
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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 COperation

{continued)

GF_RC: Record. in
rOaress

F 035 005 ]
Signal 1

Signal 2

Signal 3

Signal n

Measured value

1
Measured value 2
Measured value 3
Measured value n
+«MAIN: Time tag

305 021

FT_RC: Record.
in progress
(03578063

ra

1 I

100

j R

1L

+ €200

GF_RC: Ground
fIt.record. n
*

N S B
H

GF_RC: GF memory

MAIN: General <
reset GF_RC: Reset
[ 003 002 1 recording
f1: execute [ 100 000 ] n GF_RC: Ground flt.record., n
0 1 033 010
2 033 011
JL 1
0: don't execute 3 033 012
11 execute 4 033 013
5 033 014
3 033 015
7 033 016
8 033 017
? i 9750134
3-72 Ground fault memory
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3 Cperation
(continued)

P130C-301-401-601 / P130C/EN M/IC11

3.19 Fault Data Acguisition (Function Group FT_DA)

When there is a fault in the system, the P130C collects the following measured fault

data:

0

O o o o 4

o .0 oo o o

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 &

Fault angle

Fault distance
Ground fault current
Ground fault angle
Fault location in %

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 P130C, and the fault duration is defined as the time
between the start and end of the FT_RC: Record. in progress signal.

1 2 4 5 6 7
16! :
+«MATN: General o + FT_DA: Running
starting int. Inininl . tifie
a0 53 R [ 004 021 3
21
16!

FT_RC: Record. o e O N ET_D%; Fault
1T progress Uration
(705579063 l JUUL R [ 066 610 ]

MAIN: General 21
reset

) 003 002 )
1: execute

|

=

+MAIN: Reset LED N

3b 542

1 i SSL0M

3-73 ‘ Running time and fault duration
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3 Cperation

(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
Acguisition at the end of the fault.

O Trigg./Trip/GS end
Acquisition at one of the following points:

e Triggering of an appropriately configured binary signal input during a general
starting state

e Issue of a general trip signal
B 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 simuitaneous
general trip signal.

! 2 3 4 5 3 7
e
FT Da: Start
data acquisit.
L_‘ [ 010 011 ]
1
2 I

1: bnd of fault

2: Trigg., trip,
GS end FT DA: Output o

+«MRIN: General &2t meds. values
starting int. Sl‘» L | T 365 073
306 538 I Rl 21 -
-FT DA: Output
fatilt locat.
FT Dh: Trigger ’d p— [ 010 032 ]
EXT e I S
[ 036 088 1 1
MAIN: Gen. trip 2
signal 1 1; On general
[ 036 005 ] starting
. 3 2: On gen.start,
MAIN: Gen. tri . g
naely ) il i PO it
[ t—‘ ausos 07 ocat.
&
et
l 100 SBZ50818
3-74 Enabling of measured fault data acquisition and fault location output
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3 Operation
(continued)

Fault data acquisition
The P130C 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
1A IA-KG / VA-G
1B IB-kG / VB-G
IC IC-kG / VC-G
IA-G [A-kG / VA-G
IB-G IB-kG / VB-G
1C-G IC-kG / VC-G
IA-B IA-B/VA-B
B-C IB-C/VB-C
IC-A IC-A/VC-A
IA-B-G IA-B / VA-B
IB-C-G | IB-C / VB-C
IC-A-G IC-A/VC-A
IA-B-C IP-P(min) / VP-P (min)
A-B-C-G [P-P(min) / VP-P (min)
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3 Operation

(continued)

;
r t 3 7
<
FT DA: Abs,
value k6
[ 012 037 )
FT_Dh: hngle kG
[ 012 036 ]
In L 2 -G+
1B I ke IN FT Dh: 1kG .
ic ; -
307 125
M P _Dht IA-kG B
307 126
L L FT DA: IB-kG .
307
L FT_DA: IC-kG .
307 128
5 il 19750094
3-75 Formation of currents corrected by ground factor
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3 Operation
(continued)

1 | ] d 4 4 3 7
«
«MATN: Starting ¢
A int.
366 513
+MAIN: Starting c
B int.
3bE 514
+«MAIN: Starting
C int. ¢
3p¢ 515
«MRIN: Starting
N int. ¢
30E 51
L —
+FT_Dh: IA-kG o
357 126
«FT_DR: IB~XG
307 127
+FT_DA: IC-kG
307 128 2
I L 3
IB
L1
Ic
L=
Va-G
VB-G
vC-6
—+ & MAIN: Vmeas .
30€ 544 I
3 . MAIN: Imeas + i
-——‘ 308545 ‘
MAIN: Sel. + |
¥ |—7 meas. loop B-G
-+ 306 S4E
. MAIN: Sel. .
- meas. loop B-G
308 547
MAIN: Sel. .
meas, loop C-G
306 S4E
MAIN: Sel. .
meas, loop A-B
30€ 545
MAIN: Sel. .
meas. loop B-C .
306 550 :
MAIN: Sel. . o
meas. loop C-A ]
306 851 s
MAIN: Sel. *
meas. loop PG
30t 552
MAIN: Sel, +
meas. loop PP
30¢ 353
b 160 1975071
3-76 Selection of measured variables for fault data acquisition
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3 Operation

(continued)

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 | .., and V. ... selected by

measured variable selection, if the fault is detected by faull 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 fauit 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 geometric
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. The maximum phase current is
displayed.

Fault current and voltage are displayed as per-unit quantities referred to 1., and Vo

If the measured or calculated values are outside the acceptable measuring range, the
‘Overflow' indication is displayed.
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3 Operation

(continued)

l 4 K 4 | 5 £ 7
+FT_DA: Output
meas. valugs €12
305 I8
<MAIN: Inom C.T.
rim,
FOlO 001 ]
#MARIN: Voom V.1,
rim,
010 002 )
MAIN: Sel,
meas. loop PG c?
+MAIN: General v 60 ns 0
starting int. 21 el
0E 535
1
MAIN: M.c.b
tri}g vV EXT Bl =
R (}]{1 (\)}6%] c 1,3,4 1 FT_DA: Fault
MNL - current P p.u.
306 351 —PR [ 004 025
‘—_ E——_“‘_‘
+MAIN: Imeas
: 1 1 IE!:T D%: Flt.volt,
366 345 0.
COoMP —br [ 004 826 )
i :
Imax 1 FT _ba: Fault
n 10‘68 angle P
3 .*iR [ 0b4 024 )
4 L
-+ 4 1
+ 1 FT_DA: Fault
ngedance, sec
+—bR { 004 023 ]
«MATN: Sel. el 2. 3 E
meas. loop 2-G [ p—
3B 546
4 1 Egigﬁéngguégc
ety fgé{» B-G cl bR {004 0283
308 547 ﬁ
«MAIN: Sel
- c3 - FT_DA: Fault
meas3EE &!oop c-6 1 react. grim.
bR { 00402873
+«MAIN: Sel,
meas, loop A-B ¢l =
3L 548 2 F'I‘_EA:NFault loop
. angle
" Sk o £ g- ok b
306 550
«MRIN: Sel. ¢ 3 FT_DA: Fault
measn;s sJs.loop C-3 2 curr. N g.u.
b— — bR [ 004 043 ]
Ia 1
1B 2 ~
ic 3
1...3 FT DA: Meas. loop
seTected
[ 004 079 )
v <w
U
+MAIN: Vmeas T c
36 51 ’
MAIN: General 1
reset [ }—
[ 003 002 1
«1: execute i
+MAIN: Reset LED
306 54z
7 il 19250108
3-77 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 P130C 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.

w

+«¥T ba; Output
favlt locat.

05 076

FT DA: Fault
reactance, sec,
[ 004 028 ]
MAIN: General
reset

[ 003 002 1
€1: execute

+MAIN: Reset LED

08 582

~

e
FT DA: Line
lefigth

[ 010 005 ]
FT DA: Line
reactance

[ 010 012 ]

c

. .

]

=

=

—

FT DA; Fault
location
[ 004 022 ]

FT DA: Fault
locat. gercent
[ 004 027 1

SBZa0B4A

N

3-78 Acquisition of fault location
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3 Qperation

{continued)

Acquisition of load data
' In addition to fault data and fault location, the foliowing load data are determined when
the general starting signal drops out:

0 Load impedance

O Load angle

O Residual current

The same measuring loop used to determine fault impedance is used to determine load
impedance and ioad angle. The ioad current and the voltage must exceed the
thresholds 0.1 l,,,m and 0.1 Vi, respectively, in order for the load data to be

determined. If the thresholds are not reached or if the general starting sighal does not
last as long as 60 ms, the display 'Nof measured appears.
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3 Operation

(continued)

+«MAIN: General
starting int.
30€ 53¢

«MAIN: Sel.
meas, loop A-G
366 54

+MAIN: Sel.
meas. loop B-G
e sy
«MAIN: Sel.
meas. loop C-G
306 545
+MAIN: Vmeas
JDG“SH
+MAIN: Sel, .
meas. loop B-C
306 530 -
SMRIN: Sel. -

-meas. loop C-A
306 351

+FT_DA: IA-KG
367 128

+FT_DA: IB-KG
307 127

+FT_DA: IC-XG

307 12¢

V-G
VB-G

VC-G

=
o

IN

MAIN: General
reset

) 003 002 )
€]: execute
+«MAIN: Reset LED

308 020

ra

2 0.1 Inom

—g- --—-d 1.1
Gﬁms 0
& s P
. & 5 e 2
T
S ¢ 3
Hislly L
Bialing —c 4
h “’:.*"& 3 —c 5
_‘._.4 R
Pialisd: —c 6
R
— [
1
2
3
- 4
" [ 5
B 6
s
: . 6

-

]

v

— 1

FT _DA: Load
lmged.gost—flt.
[ 004 037 ]

FT DA: Load angle
ost-flt.
004 038 )

FT DA: Resid,
cufr, Bost—flt
[ 004 839 )

19750724

3-79 Acquisition of load data
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3 Operation

(continued)

Fault data reset

3-108

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.

P130C-301-401-601 / P13DC/EN M/C11
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3 QOperation

{continued)

3.20 Fault Recerding (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:

MAIN: General starting

MAIN: Gen. Trip signal 1

MAIN: Gen. trip signal 2

FT_RC: Trigger

FT_RC: I>

O 0O o o ad

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
o Faults are counted and identified by sequential number.

P130C-301-401-601 / P130C/EN M/C11 3-109



3 Operation

{continued)

S
FT_RC: I>
[ 017 065 ]
l

T

I

I

«

FT _RC: Fet.
asfig. trigger
[ 003 085 ]

Signal 1 J—
Signal 2 — ]
Signal 3 S
Signal n —

m out of n

Selected signals

Fr RC: I>
triggered
[ 040 063 1}

FT_RC: Trigger

FT RC: Trigger o
[ 036 089 1} . [ 037 076 )~
FT RC: Trigger
USER 99
[ 003 041 ]
0 - FT_RC: Record,
B in"progress
T 1 { 0§5 800
0: don't execute
1: execute
«MATN: General
starting int.
308 53%
MAIN: Gen. trip
signal 1 .
[ 036 005 ]
MAIN: Gen trip
s;gnal L
36 023 ]
MAIN: General
reset ET _RC: No. of
[ 003 002 1] faGlts
£1; execuie 5] [ 004 020 ]
FT_RC: Reset
recordmg ET RC: No. system
[1 3 006 1 disturb.
£1: execuie || [ 004 010 ]
ET RC: System
ARC: Cycle diSturb,” runn
runnlng [ 035 004 3
037 000 1
! 180 19250144
3-80 Start of fault recording and fault counter
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3 Operation

(continued)

Time tagging

Fault recordings

P130C-301-401-601 / P130C/EN M/C11

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. {f 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 contro! panel or through the PC or
communication interfaces.
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3 Cperation

(continued)

) | p 3 . 5 6 ?
FI'_RC: Record, c

1n groqress

[ 035 000 ] — —

Signal 1 100 2q| b 4 CT200 |~ =~ oo oo TLRG: Tault mem.
Signal 2 S 1S S R R [ 0357001 )
Signal 3 T

Signal n 1o |

FT RC: Fault

recording n
*

4FT_RC: Pre-fault

time

[ 003 078 ] —_—

A#FT_RC: Post-fault

tifie

[ 003 079 ]

;ﬂ___lij

Fault memory n

Measured value

Measured value

Measured value

BHow o e

Measured value
«MAIN: Time tag

anE 021

MAIN: General
raset

[ 003 002 1 T51
£1: execute 3l | R
. 2
FT RC: Reset
regording
[ 003 006 1
1 - 41: execute
0
T 1 n ET_RC: Fault recording n
0: don't execute 1 003 000
1: execute 2 033 001
3 033 002
4 033 003
5 033 004
6 033 005
7 033 006
8 033 007
7 180 06201614
3-81 Fault memory
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3 Operation
(continued)

Fault value recording

P130C-301-401-601 / P130C/EN M/C11

The following analog signals are recorded:

o Phase currents
O Phase-to-ground voltages
O Residual current, measured by the P130C at the T 4 transformer

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 vaiues for the oldest
fault are overwritten, but not the binary values. If more than eight faults have occurred
since the last reset, then alj 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)

d | d 3 4 5 3 7
i
FT_RC: Record. c
im grogress
[ 035 000 )
FT_RC: Max,
recording time
[ 603 075 ]}
FT RC: Pre-fault
tife ) "
[ 003 078 ] '
FT RC: Post-fault
time
[ 003 079 ]
i Analog channel 1
B AMnalog channel 2
B
1c Analog channel 3
VA-6 Analog channel 4
B
vB~6 I\nal'og channel 5
B
ye-6 Analog chamnel 6
B
= ) Analog channel 7
MAIN: General
reset
[ 003 002 1
A1: execute o
FT_RC: Reset
recording
[ 003 006 1
#1: execute
! Gl 0
3-82 Fault value recording
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sration

3.21 Definite-Time Overcurrent Protection (Function Group DTOC)

A three-stage definite-time overcurrent protection function (DTOC protection) is
implemented in the P130C. Two separate measuring systems are available for this
purpose:

O Phase currents system
O Residual currents system

Either the short-circuit direction determination function or the auto-reclosing control may
intervene in the functional sequence of the DTOC function.

ore. ~bling
e ¢

DTOC protection can be disabled or enabled from the local control panel. Moreover,
enabling can be carried out separately for each parameter set.

«

DTOC: General
enable USER
[ 022 075 ]
0
1 oy DTOC: Enabled
0: No [ 040 120 )
1: Yes

P
pTOC: Enable
S¥
[
! I + [Parameter ggoc: Enable
%
/ 0 set 1 072 09
% 1 set 2 073 08
set 3 074 09
0: Ro set 4 07509
1: Yes

& 19250894

Yisabling or enabling DTOC protection
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3 Operation
(continued)

Phase current stages

3-116

The three phase currents are monitored by the P130C 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 of the “dynamic
parameters” (see “Activation of Dynamic Parameters”); the “normal” thresholds are active
when no hold time is running. If the current exceeds the set thresholds in one phase,
timer stages are started. Once these stages have elapsed, a signal is issued. The timer
stages may be blocked via appropriately configured binary signal inputs.

When the inrush stabilization function (see: ‘Main Functions of the P130C") is triggered,
the 1st stage of the DTOC function is blocked.

The trip signals of all phase current stages are blocked by the auto-reclosing contro}
function (ARC) if the ARC is able to form a trip command.

The trip signals of the DTOC function can be blocked by the short-circuit direction

determination function (stages > and I>> only). Depending on the settings for the short-
circuit direction determination function, the trip signal of stages I> or [>> may be enabled.

P130C-301-401-601 / AFSV.12.08340 EN
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7 | 3 ‘ 4 5 E £ 7
pled ¥
] i I
téction : ::l
h = DTOC: Starting A
trig. S ,,m 9 ¢
ji 305 458
b7 37 DI0C: Starting B «
trig. S
J [t 305 455
b —37 DTOC: Starting C «
trig. —
] N s 305 4E0
. 1 proc: tI>
cking — . S —H ¢ PSx
) “ e«
proc: I> —
¢ PSx
T — t 0 DIOC: tI> elapsed
DTOC: I> dynamic I ! ' elapse
_ﬁh[ . [ [ 040 020 )
I 57 ! DTOC: Starting I>
Eaj Lo [ 040 036 3
IT L
L%
LT L]
v .
. proc: tix»
cking ¢ PSx
] 4 [+ 1
DTOC: I>> —
@CPSX
T L > J ¢ 0 DTOC: tI>>
PTOC: I>> dynamic F f elapsed
>_jz‘:c?Sx R 1 [ 0%0 033 ]
- —
] DTOC: Startin
Eny 1 15> 9
inp [ 040 029 1}
1T
P4
i DTOC: tI>>>
skiny cbsx -
1 - e
DTOC: I>>> — —
4 ¢ PSx
e * ] t 0
‘ DIOC: I>>> ' — lassed >
gm‘ ~~cdynaz[nlc PS}J( ) C 080 012 ]
1}ve L
57 PTOC: Startin
L7 ? 1555 g
T { 03% 075 )
ing
Parameter pToc: I> DTOC: I> dynamic |DTOC: I>> DTOC: I>> dynamic
PSx PSx PSx PSx
[set 1 017 000 17 080 017 001 17 084
set 2 073 007 073 032 073 608 073 033
set 3 074 007 74 032 074 D08 074 033
set 4 075 607 075 032 075 00 075 033
Parameter DTOC: I>>> DTOC: I>>> DTOC: tI> PTOC: tI>> DTOC: tI>>>
PSx dynamic PSx | PSx PSx PSx
set 1 017 002 017 085 017 00 017 DO6 170 007
set 2 073 008 073 03 073 0 073 020 073 02
[set 3 074 009 074 03 074 0 074 020 074 02
set 4 075 009 075 03 075 019 075 020 075 02
20 SETTS0A
*hast ent stages

601 / P130C/EN M/Ct1
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3 Operation

(continued)

1 l z l 3 4 5 3 i 7
1 |
DIOC: tI> elapsed o DIOC: Trip
[ 040 0%(0 )] [sigxlliloizzé')]
/9
« SCDD: Block. d
direct. tI>
304 46)
—d |
DTOC: LI>> ] proc: Trip
[el(a) 8eg33 signal tI>>
+ 5COD: Bloc)l.. [ 040011 )
direct. tI>>
304 462
>————C77
DTOC: tI>>> 7l DTOC: Trip
eLRh1s 3 P T
&&R(;: Bgockmg [ ]
trip
[ 042 000 )
4 80 S8T75034
3-85 Trip signals of the DTOC phase current stages
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seqguence current

The P130C calculates the negative-sequence current from the three phase currents
according to one of the following formulas. The rotary field direction setting is taken into
account.

Clockwise rotating field:

g =2l 2 o + 21l

Anticlockwise rotating field:

!neg :%"QA +_a.'!B +§2 !C]

NN

52 _ gl2a0°

The negative-sequence current is monitored by the P130C 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 of the “dynamic
parameters” (see "Activation of Dynamic Parameters”); the “normal” thresholds are
active when no hold time is running. If the current exceeds the set thresholds, timer
stages are started. Once these stages have elapsed, a signal is issued. The timer
stages may be blocked via appropriately configured binary signal inputs.

When the inrush stabilization function (see: ‘Main Functions of the P130C’) is triggered,
the negative-sequence current stage is blocked.

If short-circuit direction determination is enabled, then the trip signal issued by the DTOC
negative-sequence current stage is always non-directional.

The trip signal of the negative-sequence current stage is blocked by the auto-reclosing
control function (ARC) if the ARC is able to form a trip command.
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3 Operation

(continued)

1
DTOC: Enabled

5 040 120 1
fRIN: Protection
active
306 091
+«HMAIN: Inrush
stabil, trigg

306 014

« MAIN:

366 01
DTOC: Block.
tIneg> EXY

g 036 141

+«MAIN: Block

tim.st. IN, neg
I0E 420

MAIN: Dynam.
aram, actlve
040 0 ]

#MAIN: Rotary
field

[ 010 049 1

A

= e
o =

ARC Blocking
[ 0%2 000 ]

DIOC: Block.
tIneg» I‘XT

DTOC: Block.
tineg>>> EXT
[ 036143 1

MAIN: Gen.
starting mode
[ 017 027 1
41: With start.
IN, Ineg

5 ol

ari
’ L
3
| ? <
: ! DTOC: tIneg>
B q¢ PSx
i I
‘| DTOC: Ineg>
& -c P8y £ 0
L+ 1 DTOC: tIneg>
hroc: ineg> elaggef“ ]
-I'¢ H e dynamic PSx
. L ]
—
/] |- DTOC: Starting
‘C{& ° Ineg>
| I ] (096 145 1
- 1neg DPOC: Trip
i sxgnal tIneg>
|
14
£
DTOC: tIneg>>
____an = c Psx ]
*
DTOC: Ineg>>
c P8x 9 —1 L
L * 1
L t 0
gTOC Ineqd>> Y gigc tIneg>>
c yna:[ruc *Psx 56 19 ]
— —
! DTOC: ﬁtartlng
il
Ine
b d gﬁ 146 ]
‘ DT"C 1T€% >
51 a neg
) ] e
«
1 proc: tIneg>>>
——‘1'3\_’7‘ ri cPSx[ . ]
- cgggc: Ineg>>> “ —
I . . 0
g'.l‘OC: Ine §>> ¥ i g’{gc tIneg>>>
cynamc*x ] g6150]
] — —
DTOC: Starting
L
A Ineg>
=} [0 6 147 ]
% DTOC: Trip
_c* signal tIneg>>>
[ 036 153 ]
Parameter ggoc: Ineg> lgTOC:‘Ine(pIJS g’gOC: Ineg>> g']‘OC Ineg>>
X ynamic % 34 ynamic
set 1 072 01 076 200 072 012 076 20
set 2 073 01 077 200 073 012 077 20
set 3 074 01 078 200 074 012 078 20
set 4 075 01 079 200 075 012 079 20
Parameter ggoC: Ineg>>> gTOC:,Ine s>5>> %OC: tIneg> ggoc: tIneg>> ggoc: tineg>>>
X ynami.c X 424 24 X
set 1 072 013 076 202 072 023 072 02 072 025
set 2 073 013 077 202 073 023 073 02 073 025
set 3 074 013 078 202 074 023 074 02 074 025
set 4 075 013 079 202 075 023 675 02 075 025

10250041,

3-86 Negative-sequence current stages
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‘neg> T DTOC: Trip
" mgggl ‘Sulneg>
Loc)];. VP ! 151 ]
LIN>
‘neg>> T DTOC: Trip .
s:.gnal tlneg>>
P )] { 036 152 }
ock.
LIN>>
g
L
‘neg> P DTOC: Trip
. ) mgnal tIneg>>>
003/ [ 036 153 1
seking
0 ]
. -
j mode
)
start.
]
70 10230074

ignals of the DTOC negative-sequence current stages

[

3-121
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3 Operation

(continued)

Enabling or disabling the

residual current systems of

DTOC protection
The residual current systems of DTOC protection can be disabled or enabled from the
local control panel or via binary signal inputs.

Residual current stages
The residual current is monitored 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 of the “dynamic parameters” (see
“Activation of Dynamic Parameters”); the “normal” thresholds are active when no hold
time is running. If the residual current exceeds the set thresholds, timer stages are
started. Once these stages have elapsed, a signal is issued.

The timer stages may be blocked via appropriately configured binary signal inputs.
Furthermore, the timer stages can — depending on the setting - be blocked automatically
for single-pole or multi-pole startings.

The trip signals of the residual current stages are not enabled unless the operating mode
of the general starting is set to With start. IN, Ineg.

The trip signals of all residual current stages are be blocked by the auto-reclosing control
function (ARC) if the ARC is able to form a trip command.

The trip signals of the DTOC function can be blocked by the short-circuit direction
determination function (stages IN> and IN>> only). Depending on the settings for the
short-circuit direction determination function, the trip signal of stages IN> or IN>> may be
enabled.

Selecting the measured

variable
A setting specifies which current will be used by the P130C as the residual current:
either the residual current caiculated from the three phase currents or the residual
current measured at the fourth transformer.

i 2 3 4 t 5 6 7

<
DYOC: Evaluation
IN PSx

1 I

Ia

-
=
T+
T
-
—

a2l ._W DYOC: IN .

Ic .
1: Calculated 307 150
+| Parameter |DTOC: Evaluation 2: Measured
IN PSx

set 1 072

set 2 073

set 3 074

set 4 075 12
! @ 19750176

3-88 Selecting the measured variable
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9)
T 2 i M 4 ‘ 5 3 7
oled T J"ga DIOC: Starting N «
} ’/ JJ 305 481
tem IN ]
] 4
T
i DTOC: £
zking X ———q¢ PSx ]
*
c)]; — o A AJ] l”
N, neg DTOC: IN>
M R _ t 0 DTOC: tIN>
am, elapsed
bive NT0C: IR> dynamic [ 040 013 )
i c PSx
o
—
J DIOC: Startin
Lr I g
[ 040 077 )
L4 .
i DTOC: tIN>>
sking = ¢ BSx
] < L=
DTOC: IN>> | -
& |—c Psx
- i t 9 DTOC: tIN>>
DTOC; IN>> = - elapsed
E?'nar[nlc . PSa{ [ 020 121 ]
| —
L] DTOC: Startin
) LT Ny g
[ 040 041 }
. <
: DIOC: tIN>>>
Ll"klng {31 ¢ PSx
] < [ 1
DIOC: IN>>> —
& c PSx
- ] t 0 DrOC: TI>>>
B DYIOC: IN>>> elapse
y: ﬂcdynamic BSx [ 05)9 079 )
* 1
\_1 —
DTOC: Startin
. LT IN>>> 9
[ 039 078 ]
+ | Parameter | DPTOC: IN> DTOC: IN> dynamic|DTOC: LN>> DTOC: IN>>
PSx PSx PSx dynamic PSx
set 1 017 003 0417 081 017 009 017 086
set 2 073 015 073 035 073 016 073 03
set 3 074 015 074 035 074 0 074 036
set 4 075 015 075 035 075 016 075 036
+ | Parameter DTOC: IN>>> DTOC: IN>>> DTOC: tIN> DTOC: tIN>> DTOC: tIN>>>
PSK. dynamic PSx PSx PSx PSx
set 1 017 018 017 087 017 008 017 010 170 019
set 2 073 017 073 037 073 027 073 02 073 029
set 3 074 017 074 037 074 027 074 02 074 029
set 4 075 017 075 037 075 027 075 02 075 028
0 S8775034
?esioz{ irrent stages

-601 / P130C/EN M/C11
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3 QOperation

(continued)

1 i v i P ; ; ‘ ¢ } 7
DTOC: LIN> o DTOC: Trip
[elous)egla & signal LIN>
+« SCDD: Bloc%, [ 041021 7
direct. tIN>
304 463
—————d
DIOC: tIN>> — DTOC: Trip
elapsed & signal LIN>>
[ 040 121 { 040 028 3}
«5ChD: Block.
direct, tIN>>
g 464
DTOC: £IN>>> — DTOC: Tri -
clggsed, ‘ AgR |
E\RC: Blocking _ t )
trip
[ 042 000 ) .
MAIN: Gen. -
starting mode
[ 017 027 3
«1: With start.
IN, Ineg
0 Ll . SBT75104
3-90 Trip signals of the DTOC residual current stages
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A hold-time logic for the treatment of intermittent ground faults is implemented in the
P130C. :

O As the l,y> starting in the residual current stage starts, the hold time is reset. Atthe
same time, the starting time is accumulated at the onset of I,> starting.

O As lg> starting ends, the timer stage DTOC: Puls.prol.IN>,intPSx s started
and the charging of the accumulation buffer is thereby prolonged by the set vaiue of
the timer stage.

7 The accumulation result is compared with the settable limit value
DTOC: tiN>, interm. PSx.

0 [f the limit value is reached and a general starting is present, then a frip results,
provided that it is permitted by the relevant giobal settings.

B MAIN: Block tim.st. IN,neg
(address 017 015)

E 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)

O If the limit value is reached while the timer stage
DTOC: Puls.prol.IN>,intPSx isrunning, then a trip
will occur at the onset of the next general starting phase.

O With each release of the trigger stage Iy>, the set hold-time
DTOC: Hold-t. tIN>,intmPSx is restarted. When the hold time elapses or after
the holid-time logic has issued a trip (DTOGC: Trip sig. tIE>,intm.),
accumulation is stopped and the accumulation buffer is cleared.
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3 Operation

{continued)

DIOC: Starting
N>
[ 040 077 1

MAIN: General
startlng
[ 040 000 ]

I, intPSx
*

DT0C; Puls.prol.

]

PSx

[ *

Dﬂ;OC ; tIR, interm.

]

1

DTOC: Hold-t.
1IN, inlmPSx
*

]

&

Hold-time logic

DTOC: Trip sig,

%)

L_____ DTOC: t2 N .

tIN>, intm,

305 434
DTOC: Pulse +

i 305 42
DTOC: K.-time

prolong. runn.

+IN>, i, rumn
[ 046 086 )
DTOC: tINY,
interm. elapsed
[ 040 099 ]P

Parameter DTOC; Puls.prol. |DTOC: tIN,interm.|DTOC: Hold-t.
IN>,intPSx by +IN>, inimPSx
set 1 017 055 017 05 017 057
set 2 073 0 073 03 073 03
set 3 074 0 074 03 074 03
sef 4 075 0 075 03 075 039
noo 100 19750194
3-91 Hold-time logic for definite-time characteristics
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1)
2 : 4 ’ 5 € ‘ 7 ;
|
i
cting '
]
5
runn.
time
unn
]
| 1
' @
| [ | t
| Y
f 1 f i
1 | | |
| | | |
p sig. 1 1 t 1
| | f | |
Settings
@ DTOC; Puls.prol. @ DTOC: tIN,interm. DFOC: Hold-t.
IN>, intPSx PSx LIN> , intmPSx
Setting = 80ms Setting = 15ms Setting = 300ms

120 SETS00IA

signal flow for values below the accurnulation limit value
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3 Operation

(continued)

T o 2 I - VN I T e ] -
DTOC: Starting
IN>
[ 040 077 ]
+DTOC: Pulse
prolong. runm.
305 462
DrOC: H.-time
+IN> i, runn 1
{046 086 ]
|
|
158 — — T — —F ———————— 1
* T
Woms e — e e
f | | 1
| | |
+DTOC: t2 N ; i . I i Y
363 454 l I I ' I
| ! j/——i | |
DTOC: Trip sig. ] ) //’ L :
tIN>  intm. ! ’ . i ' '
[703§7073") j I I t t |
<I>=  Startings not
illustrated
have occurred
here.
Settings
DTOC: Puls.prol. TOC: tIN,interm. Ty DTOC: Hold-t.
@ IN>,intPSx @D PSx @ tIN>, intmPSx
Setting = B0ms Setting - 15ms Setting = 300ms
13 150 SEZS002A
3-93 Signal flow for values at the accumnulation fimit value
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3.22 Inverse-Time Overcurrent Protection (Function Group IDMT)

The inverse-time overcurrent protection (IDMT) function operates with three separate
measuring systems:

o Phase currents

O Negative-sequence current

O Residual current

Either the short-circuit direction determination function or the auto-reciosing control may
intervene in the functional sequence of the IDMT function.

IDMT protection can be disabled or enabled from the integrated local control panel.

Moreover, enabling can be carried out separately for each parameter set.

80

k4

IDMT: General
enable USER

[ 017 096 ]

IDMT: Enabled

1:

L4

1 Tat
: No ‘J

[ 040 100 )

Yes

IDMT: Enable
PSx

]

] — * | Parameter IDMT: Enable
PSx
0 set 1 072 070"
1 set 2 073 07
set 3 074 07
0: No set 4 075 070

1:

Yes

1925020

Yisabling or enabling IDMT protection

sndent
istics

601 / P130C/EN M/IC11

The measuring systems for the evaluation of the three phase currents, the negative-
sequence current system and the residual current operate independently 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 3-95 to 3-98 .
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3 Operation

(continued)
No. Tripping Formutla for the Constants Formula for the
Characteristic Tripping Release
Characteristic Characteristic
k=0.0110 10.00 a b C R
0 Definite Time t=k
Per IEC 255-3 a
f=k- -
[; L
/ref
1 Standard Inverse- 0.14 0.02
2 Very Inverse 13.50 1.00
3 Extremely inverse 80.00 2.00
4 Long Time Inverse 120.00 1.00
Per IEEE C37.112 R
t,=k- 5
/
a
t=k- + — -1
| b ¢ (Il‘ef}
( .
lref
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
f =k —
/
t=k- ab +C (/ J -1
] ref
)
/ref
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 fok 1
0.339—@
"
Iref
12 RXIDG-Type Inverse /
t:k-[5.8—1,35~|n——]
ref
3-130 P130C-301-401-601 / P130C/EN MIC11
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IEC 255-3, Standard Inverse

=i
i

- ; —
| IS i
1 2 56 7 8 910111213 14151617 181820

Iiref

S8Z50K1A

IEC 255-3, Very thverse

k=0.1

k=0.05

!
! |
] i
01234656 7 8 91011121314151617 181820

liref

S8250K2A

ic No. 1

IEC 255-3, Extremely Inverse

Characteristic No. 2

|EC 255-3, Long Time Inverse

k=0.05

0.1 = =
g 1 ;
EEnas
k=0.05 0.01 : ! !
12345678 91011121314151617 181920 012345678 81041121314151617 181920
iref Wiref
0 S8Z50K3A S8Z50K4A
icN- Characteristic No. -4
S
“ripping characteristics per IEC 255-3
3-131
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3 QOperation

{continued)

IEEE C37.112, Moderately Inverse

k=0.1
0.01

— - —— k=0.05
IO N S S S SRR S N N |

1

. d 0.01
3466 78 91011121314151617 181920

34567 8 910111213141516 17181920
Ifiref

ifiref
SBZ50K5C
Characteristic No. 5

SBZ50KEC
Characteristic No. 6

IEEE C37.112, Extremely Inverse

k=10

k=004
0.01 T i i i k=0.05
012345678 91011121314151617181920
Nref
SBZ50K7C

Characteristic No. 7

3-96

Tripping characteristics per IEEE C37.112
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ANS!, Nomally inverse

[ | ; - k=01

ANSI, Short Time Inverse

0.01 ‘—\5\‘

M

T
]

o ' k=0.
8 ¢ 10111213 141516 17 181920

' ’ T k=0.05
1 56 7 8 9 1011121314 1516 17 18 19 20 01234567
liref iref
$8250K8C S8Z50K9C
stic No. 8 Characteristic No. 8
ANSI, Long Time Inverse
12345678 91011121314151617181920
Ifiref
SBZ50KAC
‘0
Tripping characteristics per ANS!
{
3-133
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3 Operation

(continued)

Ri-Type Inverse R

!
|
|
i B 0 Y NS B e e v A s B i
0.01 Cp 0 Y A oot T PP T T T
012345678 91011121314151617 181920 012345678 91011121314151617181920

Viref ' iref

SBZ50KBA SBZ50KCA
3-98 Ri-type inverse and RXIDG-type inverse tripping characteristics
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The three phase currents are monitored by the P130C to detect when they exceed the
set thresholds. Alternatively, two different threshold types can be active. The "dynamic”
threshold is active for the set hold time of the “dynamic parameters” (see “Activation of
Dynamic Parameters”); the “normal” threshold is active when no hold time is running.
The IDMT protection function issues a starting signal if 1.05 times the set reference
current is exceeded in one phase. The P130C determines the highest of the three
phase currents for further processing. As a function of this current and of the set
characteristic, the P130C will determine the tripping time. Furthermore, a minimum trip
time can be set; the trip time will not fall below this minimum independent of the
magnitude of the current.

When the inrush stabilization function (see: ‘Main Functions of the P130C") is triggered,
the phase current stage is blocked.

The inverse-time stage can be blocked by way of an appropriately configured binary
signal input.

The trip signal of the IDMT protection function is blocked by the auto-reclosing control
function (ARC) if the ARC is able to form a trip command.

The trip signal of the IDMT function can be blocked by the short-circuit direction
determination function. Depending on the settings for the short-circuit direction
determination function, the trip signal may be enabled.



3 Qperation
(continued)

] N ! < i - I
i 2 4 g 1 [{ [ 7
MAIN: Rush
restr. A trig.
E 041 027 ]
MAIN: Rush
restr, B trig.
041 028 ]
\IN: Rush
restr. C trig.
[ 641 029 1)
IDMT: Enabled A
g 040 100 1
«MAIN: Protection <
act]g.[vg\ ‘ IEMT: Iref,P
MAIR: Dynam. S c P5x 5 ] X
aram. active ] o pur: Starting A e
040 080 1} IDMT: Iref P 304 356
¢ dynamic *PSX I IDMP: Starting B
_‘ L C 303 380
IDMY: Starting C
1.05 Iref ot 30
1 — L 57t IDMT: Starting
I IT = Iref P>
s [ 026 080 ]
B IT
L4
Ic T ]
. Setting
IDMT: Charac- IDMI: Characteristic P PSx
teristic P PSx 0: Definite Time
IDMT: Factor i IEC Standard Inverse
kt,p *Psx ] 2: IEC Very Inverse
IDMT: Min. trip 3. IEC Bxtr. Inverse
time P PSx ] 41 IEC Long Time Inv.
Setting IDMT: Rold time P 5 IEBEE Moderately Inv,
IDMI: Release P bSx Px [ * j 6: IEEE Very Inverse
1: Without delay IDMT: Release P 7. IEEE Extremely Inv.
2: Delayed as per char. BSx [+ ] 8 ANSI Normally Inv,
9. ANSY Short Time Inv,
IDMT: Block, c i
tiref P> EXT 10: ANSI Long Time Inv,
[ 040 101 ] L T¢ \_1
: - [ {11: RI-Type Inverse
o 12: RXIDG-Type Inverse
II{MT: Memory P
clear
—1 — [ 040 110 ]
IDMT: Hold time
IP,max/Iref,P P running
[ 040 053 ]
IDMT: tlref,P>
elagsed
[ 040 082 3
+ | Parameter IDMT: Iref,P IDKT: Iref,P IDMT: Charac- IDMT. Factor
| PSx dynamic  PSx teristic P PSx kt, P PSx
set 1 072 050 072 003 0672 056 072 053
set 2 073 050 073 003 073 056 073 053
set 3 074 050 074 003 074 056 074 053
set 4 075 050 075 003 075 056 075 053
+ | Parameter | IDMT: Min, trip |IDMT: Bold time P|IDMT: Release P
time P PSx PSx P8x
set 1 072 077 072 07 072 058
set 2 073 077 073 07 73 059
set 3 074 077 074 07 74 059
set 4 075 077 075 07 075 058
Z 200 1075008
3-99 Phase current stage
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‘ref,P> ~ IDMT: Trip signall
' & tires po b o
2] [ 040 084 ]
icking
10
tock,
{ref>
58275124

“rip signal of the phase current stage
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3 Operation

(continued)

Negative-sequence current

stage
The P130C determines the negative-sequence current — based on the set rotary field —
according to the following formulas:

Clockwise rotating field:

!neg :%"(!A +§2 '!B +.a_'!C)

Anticlockwise rotating field:

!neg :%'}(EA +§'l8 +§2 lCJ

oi120°

[[sV]

a2 = e1240°

The negative-sequence current is monitored by the P130C to detect when it exceeds the
set thresholds. Alternatively, two different threshold types can be active. The “dynamic”
threshold is active for the set hold time of the "dynamic parameters” (see “Activation of
Dynamic Parameters”); the “normal” threshold is active when no hold time is running.
The IDMT protection function issues a starting signal if the negative-sequence current
exceeds a value of 1.05 times the set reference current. As a function of the set
characteristic and of the residual current, the P130C will determine the tripping time.
Furthermore, a minimum trip time can be set; the trip time will not fall below this
minimum independent of the magnitude of the negative-seguence current.

When the inrush stabilization function (see: ‘Main Functions of the P130C") is triggered,
the negative-sequence current stage is blocked.

The inverse-time stage can be blocked by way of an appropriately configured binary
signal input. Furthermore, the inverse-time stage can — depending on the setting - be
blocked automatically for single-pole or multi-pole startings.

If short-circuit direction determination is enabled, then the trip signal issued by the IDMT {
negative-sequence current stage is always non-directional.

The trip signals of the negative-sequence current stage are blocked by the auto-
reclosing control function (ARC) if the ARC is able to form a trip command.
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1)
] 7 ‘ 3 : ‘ 5 3 ' 7 |
b — i
trig. ET% !
] i
ri ) — ;
trig. i
3 J
trig. i
3 |
oled —% |
] : i
tection | « i
— IDMT: lref,neg |
1 ¢ PSx
i, — * ]
tive PO S S
] IDMI: Iref,neg
¢ dynamic PSx
]
—
1.05 Tref
F Ineg/lref,neg —
c
ary S,
] — —
L5} IDMT: Starting
&
Iref neg>
Ineg T __l {046 167 )
. Setting
IDMT: Character. IDMT: Character. neg., PSx
neg. PSX* ] 0: Definite Time
TDNT: Factor i IEC Standard Inverse
kt,neg *PSx ] 2: IEC Very Inverse
IDMT: Min,trip 3 IEC Extr. Inverse
time negPsx 4: IEC Long Time Inv.
Setting TDMT: Hold time 30 IEEE Moderately Inv.
neg ~ PS¥ 6 YEEE Very I
IDMT: Release neg. PSx * : ery Ilnverse
1: Without delay IDMT: Release 7. IEEE Extremely Inv.
neg.  BSx . 8: NS Normally Inv
, 2: Delayed as per char. * ] : ormaliy Inv.
9: ANSI Short Time Inv.
i\o]de ‘ k& ¢ 10: BNSI Long Time Inv.
tart. {1: RI-Type Inverse
(D 12: RXIDG-Type Inverse
ok, IDMT: Memory
SEXT neg clear
c [ 040 111 )
N;neg L_. IDMT: Hold time
neg runn,
[ 040 113 ]
. IDMT: tlref,neg>
- elapsed
[ 040 109 ]
71— Ibwr: fTrip
. - 518. tIlref neg>
king [ 040 108 )
) + | Parameter IDMT: Iref, neg IDMT: Iref,neg IDMT: Character. | IDMT: Factor
PSx dynamic PSx neg. PSx 1, neg PSx
set 1 072 05 072 00 072 057 072_05
set 2 073 05 73 00 073 057 073 05
set 3 074 05 74 00 074 057 074 05
set 4 075 05 075 60 075 057 075 05
* | Parameter IDMT: Min.trip IDMT: Hold time |IDMT: Relecase
time negPSx neg PSx negq. PSx
set 1 072 07 072 072 072 060
set 2 073 07 073 072 073 060
set 3 074 07 074_072 074 060
set 4 075 07 075 072 075 060
0 10250034
/egai;‘» equence current stage
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3 Operation

(continued)

Selection of measured

variables for the residual

current stage
A setting specifies which current will be used by the P130C as the residual current:
either the residual current calculated from the three phase currents or the residual
current measured at the fourth transformer.

1 2 3 4 . 5 3 7
v
IDMI: Bvaluation
IN PSx
T S R ,
1 —
IN 2
——— 2
i T I
B i 1 2 IDMP: IN .
Ic -
1. Calculated 307 100
[ Parameter | IDMT: Evaluation 2 Heasured
IN Sy
set 1 072 075
set 2 073 075
sot 3 074 075
set 4 075 075
1 §0 19250728
3-102 Selecting the measured variable

‘
i
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current stage
The residual current is monitored by the P130C to detect when it exceeds the set
thresholds. Alternatively, two different threshold types can be active, The "dynamic”
threshold is active for the set hold time of the “dynamic parameters” (see “Activation of
Dynamic Parameters”); the “normal” threshold is active when no hold time is running.
The IDMT protection function issues a starting signal if the residual current exceeds a
value of 1.05 times the set reference current. As a function of the set characteristic and
of the residual current, the P130C will determine the tripping time. Furthermore, a
minimum trip time can be set; the trip time will not fall below this minimum independent
of the magnitude of the residual current.

The inverse-time stage can be blocked by way of an appropriately configured binary
signal input. Furthermore, the inverse-time stage can — depending on the setting - be
blocked automatically for single-pole or multi-pole startings.

The trip signal of the IDMT protection function is blocked by the auto-reclosing control
function (ARC) if the ARC is able to form a trip command.

~-The trip signal of the IDMT function can be blocked by the short-circuit direction

determination function. Depending on the settings for the short-circuit direction
determination function, the trip signal may be enabled.
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3 COperation

(continued)

IDMT: Enabled

3
{‘ 040 100 1
iAlIg’l gystem IN I b4
cnable s J
[, 040 133 1 Tl et
MRIN: Dynam. *
Faram. active [ ]
040 050 ] . gDMT:VIrefE,JE\:
& ¢ dynamic 3%
et
| — LI
1.05 Iref
— —
« IDMT: IN IN/Iref N -
= 4 IDMT: Starti
307 100 H Tref 1> arting
[ 046 081 )
=t
. Setting
IDMT: Charac- IDME: Characteristic W PSx
Tap et
tenfuc l"Psx] 0: befinite Time
IDMT: Factor kt,N {1 IEC Standard Inverse
PSx [ R ] 2. IEC Very Inverse
IDMT: Min. trip 3: IEC Extr. lnverse
time N Psf ] 4: IEC Long Time Inv,
Setting TDMT: Rold time N 5: IEEE Moderately Inv.
PSx 6:
IDMI: Release N PSx [ * ] ¢ JEEE Very Inverse
1: Without delay IDNT: Release N 7 IEEE Extremely Inv.
Péx 8: ANSI Normally Inv
2: Delayed as per char. [ = ] ' ormally Inv.
MATN: Gen 9: ANSI Short Time Imv,
stg%ig%mgde & ¢ 10: aNSI Long Time Imv.
,)l: With start, 1 [ |t1: RI-Type Inverse
IN, Iney B o
12: RXIDG-Type Inverse
IDMT: Block. IDMT: Memory N
tlgﬁg,ilaalax‘r [o} eag
~[MAIN: Block [ 04b 112 ]
tim,st, IN,neg L IDMT: Hold time
30 100 N runn;,ng
[ 040 054 ]
IDMT: tIref,N>
elagsed
[ 04D 083 1}
Parameter IDMT: Iref,N IDMT: Iref ,N IDMT: Charac- IDMT: Factor kt,N
P8x dynamic_ PSx teristic N PSx PSx
set 1 072 05 072 005 072 05 072 055
set 2 073 05 073 005 073 05 073 055
set 3 074 052 074 005 074 05 074 055
set 4 075 052 075 005 075 85 075 055
Parameter [IDMT: Min. trip |IDMI: Hold timc N] IDMT: Release N
time N PSx P3x PSx
set 1 072 079 072 073 072 06
set 2 073 079 073 073 073 061
set 3 074_079 074 073 074 06
set 4 075 079 075 073 075 06
1 ww 10250104
3-103 Residual current stage
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(-
B

ref N> !

i3]
weking

10
;ocg.
[Nrei>

IDMT; Trip signal
R N
[ 040 085 ]

TSR

rip signal of the residual current stage
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3 Operation

(continued)

Holding time

As a function of the current, the P130C will determine the tripping time and start a timer
stage. The setting for the holding time defines the period for the elapsed IDMT starting
time to be stored after the starting has dropped out. if the starting time returns whiie the
hold time elapses, the new starting time is added to the stored time. If the sum of the
starting times reaches the tripping time determined by the P130C then the appropriate
message is issued. If the starting time does not return while the hold time elapses then
the memory storing the sum of the starting times will — in accordance with the setting -
be cleared either without delay or according to the set characteristic. The phase current
stage serves as an example to illustrate the effect of the holding time in Figure 3-105.
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~
.
-~

Per characteristic

—  Non-delayed

ef P>
]
Case B
rting f/ ///('—)‘4// L (s
] f=- 200 ms —>1| e 450 ms *—‘—*‘
| |
A4
d time m l
]
dp time T Tt T T T R T T T T T T T T T T
600 ms Non-delayed
400 ms  — o
- Per characteristic
200 ms  —
£
ef P>
]
o
+ | Parameter %gMT Hold time P
X
set 1 072 07
set 2 073 07
set 3 074 07
set 4 075 07

18l 19750254

“he effect of the holding time illustrated for the phase current stage as an example
sase A: The determined tripping time is not reached.
sase B: The determined tripping time is reached
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3 Qperation

(continued)

3.23 Short-Circuit Direction Determination (Function Group SCDD)

A short-circuit direction determination function (SCDD) has been implemented in the
P130C. Thus the P130C can be used as a directional definite-time overcurrent
protection device and also as a directional inverse-time overcurrent protection device.
Two separate measuring systems are available for this purpose:

O Phase currents system

O Residual currents system

Disabling and enabling
short-circuit direction

determination
Short-circuit direction determination can be disabled or enabled from the local controf )
panel. Moreover, enabling can be carried out separately for each parameter set. i
] 2 | 3 4 5 [ 7
/!.h____
'SCOD: General
lenable USER
[ o017 070 ]
—
0
1 n 5CDD: Enabled
0: Ro J [ 040 098 ]
1: Yes
.4
|8CDD: Enable
PSx
:I[ ¥ ]I: + | Parametexr FS)(SEDD: Enable
PoX
¢ set 1 076 235
1 set 2 077 235 P
set 3 078 235 /
0: Bo : set 4 079 235
1: Yes
! ] 19250
3-106 Disabling and enabling short-circuit direction determination
{
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sration

rent stages
For direction determination of phase current stages, a phase current and the phase-to-

phase voltage opposite this current are selected as a function of fault type, and an
optimum characteristic angie is used.

For a single-pole fault in A-G, for example, the current A and the voltage Vg_c are
selected as measured variables, and a characteristic angle o of +45° is used (see
Figure 3-107).

The reference quantity is the vector of the selected phase-to-phase voltage. The
characteristic angle op specifies the measurement relation to the reference quantity.
Different characteristic angles corresponding to fault type are specified by the P130C.
The measuring position is defined as the bisector of the ‘forward’ direction zone. The
forward direction applies if the vector of the selected phase currentis in the range

< 4 90° of the measurement relation.

The backward direction applies if the vector of the selected phase current is in the range
> % 90° of the measurement relation.

1 2 l 3 l 4 ‘ | 5 l 6 7 ]
: Va Measurem. relation
/&\
aP
VB-C
/
&% N\ Line of direct. dec. p—

xample of formation of phase current stage direction decision with a single-pole fault in A-G, an inductive system, and a clockwise rotary
‘eld
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3 Qperation

(continued)

Enabling the phase current

stages

The direction determination function of the phase current stages is enabled if the
following conditions are satisfied simultaneously:
O The short-circuit direction determination function is enabled.

O The measuring-circuit monitoring function has not identified any errors in the voltage
measuring circuit (see Measuring-Circuit Monitoring).

A phase starting signal is present.

At least two phase-to-phase voltages are greater than 200 mV,

I

All three phase currents are greater than 0.1 lnom.
O There is no external signal MAIN: M.c.b. trip V EXT.

If there is no enable for direction determination, then the following internal signal is
generated: SCDD: Phase curr. stage bl,

5CDD: Enabled
[ 040 098 ]

MCMON: Meas,
circ, V faulty
[ 038 023 ]
+MAIN: Block.

I>, klref,P>
3¢ 521

DTOC: Starting
1>>

% 040 029 1,
TOC: Starting
I>>>

[ 039 075 ]

VA-G
YB~G
¥C-G

A
[ == I )

100

SCDD: Blocked

[ 040 062 ]

T~
—

>200 mv

S —

[
-
ajlalls

I
>0.1 Inom SCDD: Determin. +

i

&
-+ L4 P enabled
304 456
— L]

SCDD: Phase +
curr.stage bl.
304 460

u{afi=

19250284

3-108 Enable for the direction determination function of the phase current stages
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1)
After direction determination is enabled, one of the following two signals is generated,
depending on the measurement decision:
O In the case of a fault in the forward direction,
SCDD: Fault P forward.
1 In the case of a fault in the backward direction,
SCDD: Fault P backward.
To control transient competition problems, the release of a direction decision in both
directions is delayed by 30 ms.
— —
; 2 3 4 5 [ 7
ary
is]e rotation
lockwise ot
ermin.
rting (D
rting ) ]
Starting Selected meas. var.| Characteristic
rting Imeas Vmeas angle aP
at at
Setting Setting
Rotary field | Rotary field
Clockwise Anticlockwise
A 7Y VB-C +45° +135°
M B IB vC-2 +45* +135°
c Ic VA-B +45° +135°
— L+ I A-B Ia VB-C +60° +150°
B-C Ic Ya-B +30° +120°
b c-a e VA-B +60° +150°
+ A-B-C IC VA-B +45° +135°
SCDD: Fault P
. X ) forward
Direction determin. [ 036 018 3
SCDD: Fault P
backward
[ 036 019 ]
150 19750294

Yirection determination of the phase current stages
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3 Operation

(continued)

Formation of the blocking
signal for the phase current
stages

3-150

For the formation of the blocking signal for the two DTOC phase current stages and the
single IDMT phase current stage, the fault direction for evaluating the measurement
decision can be separately set, once the user has selected forward, backward or non-
directional.

A blocking signal for the first DTOC phase current stage is formed if one of the following
conditions is met;

[0 The direction for t;. is set on forward, and the short-circuit direction determination
function identifies a fault in the backward direction.

O The direction for 1. is set on backward, and the shori-circuit direction determination
function identifies a fault in the forward direction.

A blocking signal for the second DTOC phase current stage is formed if one of the

foliowing conditions is met:

O The direction for t. is set on forward, and the short-circuit direction determination
function identifies a fault in the backward direction.

O The directidn for 4. is set on backward, and the short-circuit direction determination
function identifies a fault in the forward direction.

A blocking signal for the IDMT phase current stage is formed if one of the following

conditions is met:

O The direction for typs is set on forward, and the short-circuit direction determination
function identifies a fault in the backward direction.

O The direction for teps is set on backward, and the short-circuit direction
determination function identifies a fault in the forward direction.

If there is no enable for direction determination (in the case of m.c.b. trip, for example),.
the user may specify at SCDD: Trip bias PSx whether stages set to forward shall
be operated with trip bias.
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[
s

2 3 | 4 ’ 6
«
SCDD: Trip bias
PSy
L= 1 _|
1
0
1
0: No ’
1: Yes 1—J'Ih
se 1|
e bl. P
SCDD: Direction
tI> PSx
ST I
1 i
1
2
3
1: Forward directional
2: Backward directional SChD: Block. .
direct. tI>
3: Non-directional _ a0t da
&
1t P
: 1|
1t P L
] <
SCDD: Direction t
I>»  PBSx
L+ 1
—
1
2
3 i SCDD: Block. «

& 21 ¥
1: Forward directional | dueaﬁti%z tI>>

2: Backward directional

3: Non-directional -—vE

4

SCDD: Direct.
tlref ,P> P8x
*

]

- —

1

2

3 i 7 SCDD: Block. .
1: Forward directional __D—A ) dlI.]D‘t‘}i} ref>
2: Backward directional T
3: Non-directional 1|

+ | Paramater SCDD: Trip bias |SCDD: Direction |[SCDD: Direction t| SCDD: Direct.
PSx tI> PSx I>> PSx tIref,P> PSx
set 1 017 074 017 071 017 07 017 066
set 077 236 077 237 077 23 077 233
set 3 078 236 078 237 078 23 078 233
set 4 079 236 079 237 079 238 079 233
205 18750304

‘ormation of the blocking signals for the phase current stage

601 / P430C/EN MIC11 3-151



3 Operation

{continued)

Residual current stages

The measured residual current Iy and the neutral displacement voltage Ve = -V are
used for the direction determination function of the residual current stages. The user
must specify a favorable characteristic angle in accordance with the neutral-point
treatment of the power system. The characteristic angle oy can be set within the range
of - 90° to + 90°.

The reference quantity is the vector of the neutral displacement voltage. The
characteristic angle specifies the measuring position relative to the reference quantity.
The measuring position is defined as the bisector of the ‘forward’ direction zone. The
forward direction applies if the vector of the residual current is in the range of <+ 90° of
the measuring position.

The backward direction applies if the vector of the residual current is in the range > + 90°
of the measuring position.

In the following example the system neutral has been grounded with a relatively low
resistance. When there is a single-pole fault in A-G and a fault in the forward direction,
the residual current will then assume a position approximately like the one shown in
Figure 3-111. With a set characteristic angle of oy = - 45°, a direction decision in the
forward direction is issued.

-
& n |\

oN
[ Forvard direction | N
Measurem. relation
§ id SBT5006H
3-111 Example of direction decision formation for residual current stage
/
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the residual

3ges
The enable for the direction determination function of the residual current stages is
issued if the following conditions are satisfied simultaneously:
[ The short-circuit direction determination function is enabled.
01 The short-circuit direction determination function is not blocked by measuring circuit
monitoring (see ‘Measuring Circuit Monitoring’).
O A zero-sequence starting signal is present.
O The residual current is greater than 0.01lnom.
O There is no external signal MAIN: M.c.b. trip V EXT.
O The neutral displacement voltage is greater than the set triggering value of the
function SCDD: VNG>.
2 3 7
bled
as.
anlty
rting 5
rting P
1 SCDD: VNG>
rting PSx
L [+
] |
4 5 T
> 0,01 Inom
- L et e
o oo fesls
+ [ Parameter SCDD: VNG>
PSx
set 1 017 077
set 2 077 2
set 3 078 2
set 4 079 2
100 19250314

:hable for the direction determination function of the residual current stages
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3 Operation

(continued)

After direction determination is enabled, one of the following two signals is generated,
depending on the measurement decision:

O If there is a fault in the forward direction, SCDD: Ground fault forward.

0 If there is a fault in the backward direction, SCDD: Ground fault backw.

To control transient competition problems, the release of a direction decision in both
directions is delayed by 30 ms.

i 2 3 4 5 6 7
< .
. SCDD: Charact.
+ 5CDD: Determin. 1
N ensbled angle 6 P,Sk ]
ap 485 L i
1 I
IN . (D
Direction determin.
VA- + 3
YB-G H
ye- + SCDD: Ground
fault forward
[s 040 0
CDD: Ground
fault backw.
[ 040 038 ]
+ | Parameter SCDD: Charact.
- ngle G PSx
set 1 017 076
set 2 77 243
set 3 078 243
sot 4 078 243
H 8 19250324
3-113 Direction determination of the residual current stages
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For the formation of the blocking signal for the two DTOC residual current stages and the
IDMT residual current stage, the fault direction for evaluating the measurement decision
can be separately set. once the user has selected forward, backward or non-directional.

A blocking signal for the first DTOC residual current stage is formed if one of the
following conditions is met:

(3 The direction for ty is set on forward, and the short-circuit direction determination
function identifies a fault in the backward direction.

1 The direction for ty- is set on backward, and the short-circuit direction determination
function identifies a fault in the forward direction.

A blocking signal for the IDMT residual current stage is formed if one of the following
conditions is met:

[T The direction for tyss is set on forward, and the short-circuit direction determination
function identifies a fault in the backward direction.

[I The direction for tye is set on backward, and the short-circuit direction determination
function identifies a fault in the forward direction.

A blocking signal for the IDMT residual current stage is formed if one of the following
conditions is met:

O The direction for tyep> is set on forward, and the short-circuit direction determination
function detects a fault in the backward direction.

[ The direction for tiesn- is set on backward, and the short- circuit direction
determination function identifies a fault in the forward direction.

If there is no enable for direction determination (in the case of m.c.b. trip, for example),
the user may specify at SCDD: Trip bias PSx) whether stages set to forward
shall be operated with trip bias. In the event of phase current starting, the trip bias can
be suppressed in the residual current stage by making the appropriate setting at
SCDD: Block. bias G PSx.
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3 Operation

(continued)

«MAIN; Starting

.4
SCDhD: Block. bias
G PSx
I
1
0
1
0: No
1: Yes

=
=]

A int.
306 313

+MAIN: Starting
B int.

308 51
+MAIN: Starting
C int.

306 515 .
SCDD: Trip bias
PS

X
) 017 074 ]
1: Yes

+SCDD: Resid.

curr,stage bl,
304 454

—

<
SCDD: Direction
tIN)[ PSx
R
M

—
1
2
3

1: Forward directional

2: Backward directional ‘ Ta 21 ggggctm%%) *
- P 304 163
3: Non-directional LT
SCDD: Ground _l
fault forward L%
[ 040 037 )
5CDD: Ground
fanlt backw.
L 040 038 ) SCDD: Direction
tIN>> PSx
£ * 1
L o
1
2
3 g N SCDD: Block, .
1: Forward directional i& 21 direct, tIN5>>
° 304 468
2: Backward directional
3: Non-directional
<
SCDD: Direct,
tIref N> PSx
IR A
} [
1
2
It Forward directional "““‘E] ] Seob: Block, =«
3¢ 46P
2: Backward directional LT
3: Non-directional -
S
+ | Parameter SCDD: Block. bias| SCDD: Direction [SCDD: Direction |SCDD: Direct.
G PSx +IN> bSx LIN>> PSx tlref N> PSx
set 1 017 078 017 073 017 075 017 067
set 2 077 245 077 240 077 24 077 242
sel 3 078 245 078 240 078 2 078 242
set 4 079 245 079 240 079 241 078 242
4 pril 19750334
3-114 Formation of the blocking signals for the residual current stage
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logic
The signals for fault direction that are generated by the direction determination functions
of the phase current and residual current stages are combined into one common
function.
2 3 4 5 3 7
1t P _ 37 — SCDD: Fault
= P or G forwd.
1 [ 040 039 3
una .
warc s
T
tr 7 SCDD: Fault
2 P or 6 backw.
] [ 040 020 ]
vad
ke,
]
60 SBI029A

‘ault signals of phase current stage or residual current stages, forward or backward
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3 Qperation
(continued)

3.24 Switch on to Fauit 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 P130C 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 biocking 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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rd

1 soTF: General
enable USER
[ 011 068 ]

SOTE: Manual
close timer

[ 011 060 ]

! —
0
—1 I
1 &
0: No
1: Yes
tection %
, BRC
XT
e
ual ¢
] Sl |
o
<

SOTF: Operating
ode
{011 061 ]

= 1
2
3
4
1: Trip by I>

2: Trip by I>>
3: Trip by I>>>

4: Trip by gen.
start.

rting I> ﬁ__T;W
rt]ing —

SOTF: Enabled
{ 040 069 ]

SOTI: tManual-
close runn,

[ 036 063 ]

SOTF: Bl. ARC .
by close cmd

305 €75

SOTF: Trip signal

[ 036 064 ]
reinq
rging
’/
erali
int.
& SETS06IC

switch on to fault protection

f
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Operation

(continued)

3.25

Protective signaling

Disabling or enabling
protective signaling

Readiness of the protective
signaling function

3-160

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 paraliel 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 from the integrated local control panel 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 PSI1G: Enable PSx.
Subsequently, protective signaling can be enabled via the local control panel or through
appropriately configured binary signal inputs. Enabling from either the integrated local
control panel or through binary signal inputs is equally effective. Ifonly 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. {f only

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:

0O It must be activated.
O There is no external block

O There is no transmission fault.
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3)
2 ! 3 { 4 5 6 7
. |
PSIG; General -
enable USER
[ 015 004 ]
0
1 . PSIG: Enabled
0: No [ 015 008 ]
1: Yes —
x
PSIG: Enable
P52
o]
— —
0
L__________l_
0: No
1: Yes
<
INP; Fet.
assignm. U xxx
[ xxx xxx ]
Uxl
Ux2
Ux3
. Unx
hddress 037 025 {1 31
hddress 037 026 '
- &
P
PSIG: Ext./user
&7 & eﬁggle 3
ble EXT ] L 037023 )
] 4
PSIG: Enable
USER
[ 003 132 ]
0
JL 1
0: don't execute
1: execute
abli &
£ 1
| R T
PSIG: Disable
USER
[ 003 131 ]
0
JL 1
0; don't execute
1: execute Ld37 PSIG: Ready
tection [ 037 027 }
cking
]
ecom. [} PSIG: Not ready
] [ 037 028 1}
« [ Parameter ggIG: Enable
X
set 1 015 014
set 2 015 015
set 3 015 016
set 4 015 017
20 45750320,

/
rotet signaling ready to operate

3-161
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3 Qperation

(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 inputof the remote station by means of pilot wires (see
‘Installation and Connection” and Figure 3-118). With both operating modes, a receive
signal (DC loop closed) is present in both protection devices in the idle state.

.

400243 Substation a

PSIG: Send
(transm. relay)

L+ L-

S

PSIG: Receive EXT

L+ /L~
X,
-0., /Y[L— Lt

o _

Pilot wire Pilot wire

Substation b

PSIG: Receive EXT

L- L+

L

AL/
~0.. X//\ ! L—/L+

PSIG: Send

\ (transm.relay) ,
—K. ;
L}
l P130C I
? 160 SEZEOB M
3-118 Protective signaling using pilot wires, selected mode of operation: transmission relay break contact
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' of the protective

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

0 As a function of the condition that there not be any direction decision in the backward
direction of the phase current stage

[ 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 through the PSI1G: 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
that can 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 QOperation

{continued)

1 i ) 5 i B R . ;
PSIG: Receive BXT PSTG: Recel
: Receive
[ 036 048 ] L& {signal}
I [ 037 029 ]
. <
PSIG: Trippin
PSIG: Ready ctine pepnd
[ 037 027 ) — L -
MAIR: General t 0 —
starting + | Parameter PSIG: Tripping PSIG: Direc,
[ 040 000 ) time PSx dependence PSx
set 1 ]015 011 . _Jo0is o0
< set 2 024 003 5 115
PSIG: Direc, set 3 074 063 015 116
c dependence PSx set 4 025 023 015 117
ol
+ | Parameter PSIG: Release PSIG: DC loop op.
—1 - t. send PSx mode PSx pop
1 set 1 015 002 015 01 "y
2 set 2 024 00 . 024 05
set 3 024 06 025 01 ;
3 set 4 025 02 025 07
4
1: Without
2: Phase curr, system : .
m PSIG: Trip signal
3: Residual curr.system &1 5 : | 038 007 ]
4: Phase/resid.c.system ||
&
& |
5COD: Fault P
forward S i —
[.036 018 ]
SCDD: Fault P
backward
[ 036 018 1
5CDD: Ground e
fault forward -
[ 040 037 ]
SCDD: Ground g
fault backw. Tl
[ 040 038 ] q
1
& |
0 i
| I —
«
PSYG: Release
ct. send PSx
* 1 )
1 — PSIG: Send
P (signal
0 t IP 036 035 ]
' " A SIG: Send
= 2 (transm.relay)
[ 037 02
< q
IQSZl[G: TeSKtISER v
eiecom, PSIG: DC loop op.
[ 015 009 ] node BSx
- [ = 1
0 1 —
101 1s 1 1
0: don't cxecute 2
1: Transm,rel.break con
1: execute
2: Transm.rel.make con.
31 PSIG: Test
‘ 101 - telecom, chann.
PSIG: Test = | 034 016 )
telecom, EXT 1s
[ 036 038 )
4 g 19750354
3-119 Protective signaling logic
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i)

v signaling
7 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 isissued (see Figure 3-120). A communication

malfunction or failure leads to a protective signaling block.

To check the loop, the communications link can be opened from the local control panel

by using the function PSIG: Test telecom. USER.

e

e —
sase
PSx

]
zive BXT & | Release time send

j + 600ms 4
sral

]

+ | Parameter PSIG: Release
t, send PSx
set 1 015 00
set 2 024 00
set 3 024 06
set 4 025 02

&

PSIG: Telecom.
faulty

[ 0367060 ]
SFMOR: Telecom.
faulty

[ 0987006 )

19250364

‘aulty transmission channel of protective signaling

601 / P130C/EN MIC11
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3 Qperation

(continued)

3-166

3.26 Auto-Reclosing Control (Function Group ARC)

Under certain conditions the automatic reclosing device (ARC) brings about clearing of a
line section and, once the dead time has elapsed, automatic reclosing of the line section.

Figure 3-121 shows an example for the usual sequence of a failed high-speed reclosure
followed by a subsequent successful time-delay reclosure.
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I

HSR has failed

- }474 e _[_

o

TDR successful

¢
]
e
]
rting I> ;
] l
|
trips |
n. o |
|
: | |
trip
n, I ]
| —»}-—4-| |
)
. trip ! i vt :
Terminaled | Terminoted 1
T T
., time 7 %/’)7 :
J © L@ |
| ! |
R T
time /7 77/ /M ! !
_ E— !
time '\ iz |
] ® |
|
%
se V74 |
: a |
. et -~
. Terminoted l
Z D000
] ® ®
]
J |
psure Z
1
]
® @ ® ® ® ®
Parameter |ARC: HSR trip. ARC: TDR trip. ARC: Operative ARC: HSR dead BRC: TDR dead ARC: Reclaim
time I> PSx time I> PSx time  PSx time PSx time PSx time P8x
set 1 015 072 015 073 015 066 015 056 15 057 015 054
set 2 024 040 024 04 024 035 24 030 024 03 024 028
set 3 025 000 025 00 024 095 024 090 024 08 024 088
set 4 025 060 025 06 025 055 025 050 025 05 025 D48

(D mAIN: Close cmd.pulse time [ 015 067 ]

ARC: No. permit. TDR PSx Setting: 1
0% SIS
tample for an ARC sequence
{
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3 Operation
(continued)

ARC operating modes

The ARC, which is integrated into the P130C, offers the possibility of triggering starting
times by way of different starting signals. Once the starting times have elapsed, a trip
signal is generated, With the ARC function that is implemented in the P130C, multiple
reclosings are possible. If the ARC operating mode has been set accordingly, multipie
reclosures begin with a high-speed reclosure (HSR). If the fault is not cleared after
reclosing by HSR, then another attempt can be made to clear the fault by means of a
time-delay reclosure (TDR). Multiple reclosures using onty TDRs are also possibie if the

ARC operating mode is set accordingly.

2 €0

4

ARC: Operatin
mode  PSx ¢

[+ 1

1: BSR/TDR
permitted
2: TDR only
permitted

3: Test HSR only
permit

Parameter |ARC: Operating
mode _ PSx

set 1 015 D51

set 2 024 025

set 3 4 5

set 4 025 045

1925037h

3-122 Setting the ARC operating mode
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and enabling the
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The function can be disabled or enabled from the integrated local control panet or
through binary signal inputs.

Activation is enabled independent of parameter subset via ARC: General enable
USER. Activation is enabled for parameter subset PSx via ARC: Enable PSx.
Subsequently, the ARC can be enabled via the local control panel or through
appropriately configured binary signal inputs. . Enabling from either the integrated local
control panel or through binary signal inputs is equally effective. If only ARC: Enable
EXT is assigned to a binary signal input then the ARC will be enabled by a positive edge
of the input signal; it will be disabled by a negative edge. If only ARC: Disable EXT

is assigned to a binary signal input then a signal present at the input will have no effect.
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3 Cperation

(continued)

<

ARC: General
enable USER '

1=

EY

{ 015 060 ] i
—
0
o
0: No X
1: Yes i
«
HARC: Enable
PSx
Lo+ 1
U !
0 Tt ARC: Enabled
1 [ 015 064 )
0: No S
1: Yes
«
INP: Fet.
assignm. U xxx
[ oxxx xxx ]
Uxl
Ux2
Ux3
Uxx
Address 037 010 >1
Address 037 011
BRC: Ext./user
. enabled
| [ 037 013 )
ARC: Enable EXT
«
[ 037 010 ] RC: Enable I
USER
[ 003 134 ]
—
1
JL 11L
0: don't execute
1: execute
ARC: Disable EXT _‘ﬁ& ,——*—‘
[ 037 011 1 4
ARC: Disable
USER
[ 003 133 ]
0l
L 1l
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
3-123 Enabling or disabling auto'—reclosing control
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srafion

3
king
Under certain conditions the ARC will be blocked and the signal ARC: Blocked will be
generated, provided that one of the following conditions is met:
0O A blocking signal is present through manual close.
O There is an external signal ARC: Blocking EXT.
O The ARC is not activated.
O Protection is disabled (off).
O A manual trip command is issued from the local control panel.
After all blocking conditions have dropped out, the blocking time is started. When the
blocking time has elapsed, ARC blocking is canceied.
2 3 t 4 5 3 7
king EXT 5] e 5t ARC: Blocked
b
104 ~4J [ 004 069 ]
]
ice L4
ofs) e Bl"f’};i“g :
ARC 1 [
cmd
ual L—d 1L . ARC: Block. time
al — runnin
I v {057 804 3
signal

]

+ | Parameter ARC: Blocking
time PSx
set 1 015 05
set 2 024 03
set 3 024 039
set 4 025 05
B 1975040h
\RC blocking

601/ P130C/EN M/IC11
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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:
O Protection is activated (on).
The ARC is not blocked.

O The circuit breaker must be capable of opening and closing again (CB opening &
closing mechanism ready).

The circuit breaker must be in closed position (closed position scanning is optional).

No ARC cycle is running.

1 2 3 4 5 4 7
P
ARC: CBE clos.pos.
s5ig, PSx
*
1
0: Without
1: With
MAIN: CB closed
sig, EBXT
{ 836 051 ] ARC: Ready
¢ MAIN: Protection . [ 004 068 1}
active
08 09
ARC: CB drive
ready BXT .
[ 003 066 ] ARC: Not ready
ARC: Blocked [ 037 008 ]
[ 004 069 ]
ARC: Cycle
Tunnin
£7037 000 1
+ | Parameter ARC: CB clos.pos.
sig. PSx
set 1 015 050
set 2 1024 0
set 3 024 0
set 4 025 D¢
5 100 . 19750394

3-125 ARC ready to operate
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When protection functions operating with auto-reclosing control are started, the tripping
times (HSR or TDR) are started together with the operative time. If the tripping time
drops out within the active ARC cycle while the operative time is elapsing, a trip signal of
defined duration is issued. The HSR or TDR trip time, having effected the trip signal,
also determines the dead time (HSR or TDR). Once the dead time begins, all tripping
times already triggered will be terminated as will the operative time.

The onset of the following startings 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 is enabled, then some of the starting signals are
directional:

O General starting

O DTOC starting [> (directional)
0O DTOC starting I>> (directional)
O DTOC starting [>>>

O DTOC starting ly> (directional)
0O DTOC starting Iy>> (directional)
O DTOC starting ly>>>

O IDMT starting ket p™ (directional)
O IDMT starting lyrern™ (directional)
O IDMT starting lkirerneg™

O Start by way of programmable logic

o Ground fauit direction determination by steady-state values (GFDSS) has operated

and detected one of the following faults:

GFDSS starting fault 'forward/L.S'

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 timer stage,
regardiess 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 wili be triggered first after
elapsing 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)

T T
d ? M 4 5 6 7
P4
BARC: HSR trip.
time I> PSx
o]
— [
DTOC: Starting I> il — t 0 = ARC: HSR trip .
& = elapsed
| 040 036 )] i 303 152
« 5CDD: Blogk. !
direct, tI> P 1
301 461
‘I ARC: HSR frip. i
time I>>PSx i
* ] i
— =
DIOC: Starting 1 - t 0l
I>340 029 * _i&_‘ I
o[SCDD: B%ocg,
direct, tI>> P
304 462 N
ARC: HSRtrip,
time I>>>P8x
* ]
DTOC: Starting T t 0
I>>> d
[ 039 075 ] «»-J_‘
F4
ARC: HSK trip.
time IN>PSX
t o+ 1
— —
: t 0
DTOC: Startim irwl =1 h )
[INEIAO 077 ’ " ._ﬂ
«SCbD: B’ioc%.
direct. tIN> P
304 463 . ]
ARC: HSRtrip.
time IN>>PSX
*
— —
; t 0
DTOC: Startin (! - ; H
B g L
« SCDD: Bloc)]c.
direct. tIN>> P
o4 484 :
ARC: HSRtrip.t.
IN>>> PSx
L+ 1
— —
DTOC: Starting ! t 0
INS;; 078
+«ARC: Block}
reset HSR
303 14 N
+ | Parameter |ARC: HSR trip. ARC: HSR trip. ARC: HSRtrip. = |ARC: HSR trip. ARC: HSRtrip. ARC: HSRtrip.t.
time I> PSx time I>>PSx time I>>>PSx time IN>PSx time IN>>PSX IN>>> PSx
set 1 015 072 5 07 014 096 15 076 015 03 014 098
set 2 024 04 024 10 024 024 103 024 10 024 105
set 3 025 00 024 15 024 15 024 153 024 15 0 55
set 4 025 060 025 025 10 025 103 025 10 025 105
7 180 SBITa1ak
3-126 'HSR tripping times of the definite-time overcurrent protection function
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IRC: TDR trip t. e

v
ARC: TDR trip.
time I> PSx
]
- —
; . t 0 -
rting 1> o ! ' 1
9 | l& 1 elapsed
] 1 —d 203 183
ck. —_ 4
> <
ARC: TDR trip.
time I>>PSx
*
— —
rting i = t 0
| L
4, 1
> <
. ARC: TDRtrip.
time I>>>PSx
]
— —
rting gl t 9
) By
«
ARC: TDKR trip.
time IN>PSx
* ]
— —
rting 'y i t 0
ck. ___(JJ U
N> P
ARC: TDRtrip.
time IN>>PSx
*
L —
rting ﬁ‘”&“l 71 t b
b, __J L
IN>> P
BRC: TDRtrip.t.
IN>>> PSx
L * 1
— —
rtin{ &t E ¢
] J
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 5 073 015 075 014 097 015 077 15 032 014 0
set 2 024 04 02 13 02 L Q 15 02 b 024
set 3 025 00 0 63 02 b 024 165 02 6 02
set 4 025 06 025 113 025 11 025 115 025 116 025
180

SB7T516

DR tripping times of the definite-time overcurrent protection function
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3 Operation

(continued)

T
d 7 K 4 5 6 7
«
BRC: HSRtrip.t.
klref>PSx
]
— —
IDMT: Starting it o t b 153t ARC: HSR trip t. «
Iref P> A{J 12 elapsed
{ 646 080 )] : | 303 152
+9ChD: Block. 1
dir. tkiref> P !
30 465 "
ARC: HSRtrip.t.
kINrelf>PSx
]
—
IDMT: Starting e o t 0
Iref N>
[ 64b onL J
+ SCDD: Block.
dir. tkIRref> Y
- a0t 466 . -
BRC: HSRtrip.t.
Ineg> PSx
[ *
L —
IDMT: Starting 7 t 0
e
+ARC: Bllock} '
reset HSR P
303 104 ]
ARC: TDRtrip.t.
kIref>PSx
[ * 1
— —
t s
i) h Y sy ARC: TDR trip t, «
& l _ ' 21 elapsed
J | 303 253
x
ARC: TDRtrip.t.
kINref>PSx
L+ 1
L —
n § P
ISy
«
ARC: TDRtrip.t.
Ineg> PSx -
]
' , —
——%} ; d
«ARC: Block/ =l_|
reset TDR
303 195
+ | Parameter [ARC: HSRtrip.t. [ARC: HSRtrip.t. [ARC: HSRtrip.t. [ARC: TDRtrip.t. [ARC: TDRtrip.t. [ARC: TDRtrip.t.
lref>PSx kINref>PSx Ineg> PSx kIref>PSx kINref>P8x Ineg> PSx
set 1 015 094 015 096 503 015 085 015 097 015 035
set 2 024 10 0 7 024 10 024 11 024 119 024 120
set 3 024 156 024 157 024 15 024 16 024 169 024 170
set 4 025 106 025 107 025 10 025 11 025 118 025 120
1 180 ' ey
3-128 Tripping times of the inverse-time overcurrent protection function
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~t

b
ARC: Sig.asq.
trip t.GEDSS
[ 015 105 ]
)
1
2 ————
3=
1: Starting LS
2: Starting Y{N)>
%) Starting LS/Y ( s
> L g ARC: Startin .
j ke i
grt]l . 303 151
] K 2
arts/ ARC: HSR trip
§ X t.GFDSS PSx
) [+ ]
21 —
A t ARC: HSR trip t. «
elapsed
%/ 03 152
*
ARC; TDR trip
t.GFDSS PSx
[ *
1
m £ ARC: TDR trip t.
elapsed
k/ 303 153
+[Parameter [ARC: HSR trip ARC: TDR trip
£.GFDSS_PSx £.GFDSS PSx
set 1 1015 078 015 07
set 2 024 109 024 121 -
set 3 024 159 024 17
set 4 025 109 025 12
120 19250458
Tipping times of the GFDSS function (ground fault direction determination using steady-state values)
/
/
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3 Cperation
(continued)
1 ? } 7
<
BRC: HSR trip.
time GS PSx
]
— —
«ARC: Block/ a1 ’; 4 ARC: HOR trip t. e
resel HSR l& elapsed
303 104 303 152
MAIN: General .
starting i ¢
L 040 000 ARC: IDR trip.
time G5 PSx
]
} 1 [
e t b ARC: TDR trip t.
& elapsed
« ARC: Block/ 303 153
reset TDR
363 185
+ [ Parameter [ARC: HSR trip. BARC: TDR trip.
time GS PSx time G PSx
set 1 015 038 015 03
set 2 024 100 024 112
set 3 024 150 024 162
set 4 025 100 025 117
13 B 19250484
3-130 Tripping times of general starting
1 I ? l 7
«
ARC; NSRtrip.
t. LOGIC PSx
t * 1
1
+ARC: Block/ T t 4 ARC: HSR trip t. «
reset HSR elapsed
363 184 303 152
ARC; Start by
«
{037 078 ARC: TDRCrip.t.
LOGIC PSx
¥
— —
t 0 ARC: TDR trip t. +
& elapsed
«ARC: Block/ 303 153
reset TDR
203 105
* | Parameter |ARC: HSRtrip. ARC: TDRtrip.t.
t. LOGIC PSx LOGIC PSx
set 1 015 098 015 09
set 2 024 110 024 122
set 3 024 160 024 172
set 4 025 110 025 12
W i 19250474

3-131 Tripping times via the LOGIC function
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The HSR tripping time stages are blocked or reset either by the set value Blocked or by
one of the following conditions:

0
]

ARC: Operating mode PSx issetto Test HSR only permitted.

I>>> starting is present and ARC: HSR blocking by I>>> PSx has been
selected.

O ARC: Operating mode PSx is setto TDR only permitted.

O An HSRis not permitted because an HSR or TDR has already occurred within the

current ARC cycle.
The ARC is blocked..

The TDR tripping time stages are blocked or reset either by the set value Blocked or by
one of the following conditions:

O
[}

ARC: Operating mode PSx issetto Test HSR only permitted.

|>>> starting is present and 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)

+ARC: HSR not

permitted
03 150

pe
ARC: HBR block.
f. I>>>PSy
v
1
0
[ E— i = — - BRC: Block/ .
= set HSR
0: No 'L rebcm 104
1: Yes
< S
ARC: TDR block,
f£. I>>>psx
- L= 1
0
1% et ARC: Block/ . ,
- t IDR §
0; No :D rese:nz 165
1: Yes

DTOC: Starting
>>

1>
[ 039 075 }
ARC: Operating

mode  PSx
b: R on1
#2: TDR only
ermitted
: Test HSR only
permit
ARC: Blocked
[ 004 069 ]
¢« ARC: TDR not
permitted
303 113
+ | Parameter ARC: HSR block. [ARC: TDR block. |ARC: Operating
I, I>>>PSx £, I>>>PSx mode  PSx
set 1 015 080 015 08 615 051
set 2 02 024 12 024 025
set 3 024 024 17 024 085
set 4 025 L 025 12 025 045
1 120 19750480
3-132 Blocking and resetting the tripping time stages

ARC cycle

3-180

An ARC cycle begins, provided that the starting condition is satisfied, with the presence
of a relevant starting option (DTOC/IDMT starting, starting via programmabile logic,
GFDSS, or start of a test HSR), as long as the signal 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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If the ARC is ready, it will block the trip signals of DTOC and IDMT as well as those of
the GFDSS and the programmable logic via the signal ARC: Blocking trip. The 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 the ARC is not ready.

The final reclaim time is running.

Only an HSR test is permitted (Test HSR only).

The ARC is.blocked. o

The operative time is elapsing while the tripping time is running.

A relevant starting type begins while a dead time is running.

O oo oo g g

One or more startings 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 additional starting, as long as no definitive trip command has been
issued, a trip command is again generated by the ARC.
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(continued)

Example of programmable

logic in the ARC ‘
This example (see Figure 3-133 ) illustrates the possible interconnection and the binary
signal output for starting the tripping time stage via a logic input.

An input with serial operate delay and an AND element has been implemented by using
the programmable logic function. At the second input of the AND element, the function
ARC: Blocking trip has been connected in negation. The output of the AND element
needs to be included in configuration of the ‘m out of n' selection of the general trip
command. The tripping time can be started by the output signal ARC: Start by
fogic.

For this example the following list parameters need to be set from the local control panel
(see the section on ‘Setting a List Parameter”in the chapter entitled ‘Local Control').

List Parameter

LOGIC: Fct.assignm. OR e.g. LOGIC: Input 4 EXT
output 1 o (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 programmabie 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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2 ! N 4 5 6 7
<
LOGIC: Fet,
assignm, outp. 1
[ 030 000 ]
LOGIC: . mode t
output (I)p
[ 630 001 ) .
ARC: Fct.assgm.
tLOGIC "
———————-———| mout of n [ 015 033 ]
1
LOGIC: Output 1 1 out of n
t 0
[ i ARC: Start by
LOGIC: Output 1 (%) { 0§7 076 3
«
LOGIC: Fet.
assignm. outp, 2
[ 030 004 ]
LOGIC: Op. mode t
output 2
L_] { 030 005 ]
m out of n
21
king
] LOGIC: Output 2 (t) LOGIC: Output 2
[ 042 035 )
120 8750498

cample of programmable logic in the ARC

)ontéi unctions
The entire ARC sequence is monitored and controlied by a sequence control function.
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3 QOperation

(continued)

1 T 2 : . } . 6 | 7
' <
<ARC: Operating mode  PSx 4 ARC: Operative time  PSx
[ [+ 1
MRC: ISR dead time PSx
*
BERC: TDR dead time PSx
*
ARC: No, permit. TDR PS&x
[+ ]
ARC: Reclaim time PSx
*
ARC: Enabled ¢) ARC: Trip signal
[AROIS 064 1 039 099 1 |
C: Ready runf\ltr)%er time
04_068 037 005
&ng Blocke]d , E WRC: Cycle]
runnm
04 069
LH;IN: ‘Genegal BXRC Dead tlme
“85613 0 1{So37 002
TOC: Starting I> %‘UI;% Dead lee
runn
SJ 040 036 1 &\RO i
TOC: Starting C: Reclaim time
I>840 028 ] ruggun
TOC: Starting %R (Re)cl].ose
I>S§9 075 1. signal HS
TOC: Starting &\RC: (Re) CJJ.ose
INS40 077 1. 51 aloTD 3
IEOC: Starting EsRC Slg interr.
>>
040 041 1, 036 840 ]
Igg}% Starting C: Biocking
039 078 022 000
DMT: Stat] ng %RC Clos !
Irg£6P> %80 1 rcqu:cosssx‘acZ
DMT: Starting ARC: HSR not .
lref permitted
& 081 303 150
DMT Starting ARC: TDR not +
Iref neg> . pern;g;t;ltfd
C Startmg
GI‘DSS
303 151
ARC: Start by
LOGIC
[ 037 078 1,
ARC HSR tfip t.
elapsed
303 152
+ARC: TDR trip t.
elapsed
363 153
ARC: Test HSR
A-B-C
[ 034 023 ]
+ | Parameter |ARC: Operatmg ARC Operative ARC: HSR dead ARC: TDR_dead ARC: No, permit. |ARC: Reclaim
mode time ~ PSx time PSx time PSx TDR__PSx time PSx
set 1 015 351 15 066 015 056 015 057 015 068 015 054
set 2 024 025 24 035 4 030 024 03 024 037 024 028
set 3 024 085 24 095 4 090 024 09 024 097 024 0
set 4 625 045 025 055 5 050 025 05 1025 057 025 048
7 180 HZ5011A

3-134 ARC sequence control
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3.26.1 High-Speed Reclosure (HSR)

If the starting conditions are satisfied 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 elapses during the operative time then the signal
ARGC: Trip signal is issued provided that the trip signal is configured accordingly. This
signal can lead to a trip command if the function assignment for the trip commands is
configured appropriately. As the starting drops out, 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 there is no starting during the reclaim time, the signal ARC:
Reclosure successful is issued 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 set to 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 definitive 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 is reset after the final HSR or
TDR of the current ARC cycle once the close command pulse time has elapsed. When
the signal ARC: Blocked appears during an ARC cycle, the signal is likewise
immediately reset. '

If the operative time elapses before the starting drops out, the last reclaim time will be
started directly and the blocking of the protection trip signals is cancelled.

During the dead time, the P130C keeps checking whether any ARC-relevant startings

occur. If this is the case, the last reclaim time is started and the blocking of the
protection trip signals is cancelled.
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3 Operation

(continued)

ARC: Ready

HSR successful

la—— HSR has failed ————+

[ 004 068 ] i

ARC: Cycle

i
|
|
|

running
[ 037 000 )

DTOC: Starting I>

[ 040 036 ]

«ARC: HSR trip

t. I> rumn,
303 154

AERC: Trip signal

[ 039 099 ]

DIOC: Trip

S1 al tI>
[ 1020 ]

MATN: Gen .

command 1
[ 036 071 1

ARC: Oper. time

runnin
[ 037 805

—

ARC: Dead time

HSR runn.
[ 037 002 ]

MAIN: Close

command
[ 037 009 3

ARC: Reclaim time

B
|
|
|
|
|
|
|
|
|

,//4

rumun

036 842 1
ARC Blocking Z '%////’/
882 000 1

ARC: Reclosure

successful
[ 036 062 1

ARC: Sig.interr.

CB tri
036 840 ]
&) @ ® ®
+ | Parameter |ARC: HSR trip. BARC: Opcrat:.ve BARC: HSR dead BRRC: Reclaim
time I> PSx time time PSx time PSx
set 1 015 072 015 066 015 056 015 05
set 2 024 040 024 035 024 030 024 02
set 3 025 000 024 095 024 090 024 08
set 4 025 060 025 055 025 050 025 04
@ MAIN: Close cmd.pulse time
ARC: No. permit. TDR PSx Setting: 0
16 20 SBIT5181
3-135  HSR signal sequence
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A test HSR can only be triggered when the ARC is ready to operate and if the operating
mode has been sel to Test HSR only permit. In this operating mode, the blocking of the
trip signals of 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
once the HSR dead time has elapsed). Once the close command pulse time has
elapsed, further triggering during the reclaim time does not result in another HSR.

A test HSR can be triggered either from the local control panel or via a binary input and

adds an increment to the ARC: Number HSR counter.

Each ‘Test HSR’ request that does not result in a test HSR generates the signal
ARC: Reject test HSR.

HSR

P

BARC: Test HSR
A~B-C USER
[ 011 066 ]
—

1L

0: don't execute

1: execute

21

1.1 50ms

ARC: Test HSR
2-B-C
[ 034 023 }

IZ?RC: Reject test
[ 036 055 ]

SBI50A0A

-601 / P{130C/EN M/ICT1
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3 Operation

(continued)

3.26.2 Time-Delay Reclasure (TDR)

Multiple reclosures using TDRs are possible if the operating mode is set accordingly. A
TDR may occur after an HSR if reclosing has occurred as the result of the HSR. If the
setting of the ARC operating mode allows only TDRs, then the TDR may occur
immediately. In both cases, however, the setting for ARC: No. of permit. TDR
P Sx (Number of permitted TDRs) must not be equal to zero.

If the starting conditions are satisfied then any ARC-relevant protection startings will
trigger the associated tripping times. The reclaim time is started simultaneously. If an
TDR tripping time elapses during the operative time then the signal ARC: Trip signal
is issued provided that the trip signal is configured accordingly. This signal can lead to a
trip command if the function assignment for the trip commands is configured :
appropriately. As the starting drops out, 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 issettoa
logic value of ‘0’ and a definitive trip by other protection functions is enabled. If a trip
signal occurs during the last reclaim time then it will be regarded as a definitive trip. The
ARC cycle is completed after the last reclaim time has elapsed. If there is no starting
during the last reclaim time, 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 once the tripping time has
elapsed. Once the dead time has elapsed, a further reclosure command is issued.

When the signal ARC: Cycle running appears, the signal ARC: Sig.interr.
CB trip (interruption breaker trip signal) is automatically issued. It is reset after the final
HSR or TDR of the current ARC cycle once the close command pulse time has elapsed.
When the signal ARC: Blocked appears during an ARC cycle, the signal is likewise
immediately reset.

If the operative time elapses before the starting drops out, the last reclaim time will be /
started directly and the blocking of the protection trip signals is cancelled.

During the dead time, the P130C keeps checking whether any ARC-relevant startings

occur. If this is the case, the last reclaim time is started and the blocking of the
protection trip signals is cancelled.
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ISR has failed IgT&hgs TDR successful |
v
]
e i
! |
1
rting I> 5 :
3 T T
] el Lo | |
7 | b | l
m - 5 = ‘
| : -
grlp B 12 |
i 1 1 |
tﬂ | [
\ I ¥ ¥ 0 |
signal _’_1/1 }1 ‘/,l ; ]/k ;
|| | | [
| B h
. trip : [;%///J [7 | |
I i I !
]
! ! Terminated ' Terminated [ | Terminated 1
e |7 77 7 ,
’ ! ] T T
i . 1 |
time | J’//// ///. | ) E ! !
[ 3
4
e | B
N Bl R |
| bl ® ® I
]
se . l ’ / % // // |
} , Terminated Terminated | ™ ‘
7 0% . e EBR
alm time : 7 7 I//%L\Iff %4
o ® ® ®
] | = bt —— = ] [4—4————>-|
king /e 777777
T |
) I f |
L - |
T T I T TR ——
interr. W/ i % é//'{//////////% |
] |
gsure z
]
@ 0 ® ® ® ®
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 P8x time P8x
set 1 015 072 015 073 015 066 015 056 015 057 015 05
set 2 024 040 024 04 024 035 024 030 024 03 024 02
set 3 025 000 025 00 024 095 024 090 024 09 024 08
set 4 025 060 025 06 025 055 025 050 025 05 025 04

(D MAIN: Close cmd.pulse time

o ARC: No. permit. TDR PSx Setting: 2

SI7OIh

¢
gnalt :nce of a failed HSR followed by a failed TDR and finally by a successful TDR

601/ P130C/EN M/C11
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3 Operation

(continued)

3.26.3 ARC Counters
The following events are counted:

O Number of high-speed reclosures (HSR) that have been carried out.
0 Number of time-delay reclosures (TDR) that have been carried out.

The associated counters can be reset individually or as a group.

1 ? M 4 5 1 7

ARC: (Re)close + ARC: Number
mgnal HSR HSR A~B-C

[ 037 007 ] R [ 004 007 ]
ARC: (Re)close + ARC: Number TDR
signal TDR

[ 037 006 ] R [ 004 008 ]
MAIN: General

reset

‘[1 003 00% ] -
f1: execute

i
ARC: Reset
counters
[ 003 005 ]
0
Ju 1
0: don't execute
1: execute
b 10 ) s |

3-138 ARC counters
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3.27 Ground Fault Direction Determination Using Steady-State Values
(Function Group GFDSS)

Ground fault direction is determined by evaluating the neutral displacement voltage and
the residual current using the steady-state power evaluation method or, alternatively, the
admittance evaluation method. As an alternative, it is also possibie to detect ground
faults (without direction determination in this case) using a steady-state evaluation
method based solely on current (steady-state current evaluation). In that case only the
filtered residual current is used as the ground fault criterion.

The functional sequence of ground fault direction determination can be influenced by the
auto-reclosing control function.

Ground fault direction determination using steady-state values (GFDSS) can be disabled
or enabled from the local control panel. The user can switch to the current evaluation
mode either from the local control panel or through an appropriately configured binary
signal input.

A readiness signal is issued for the selected evaluation mode if protection is active and if
ground fault direction determination using steady-state values (GFDSS) is enabled.

3-181



3 Cperation

(continued)

: ; | 5 7
<
GI'DSS: General
enable USER
[ 016 060 ]
7 GFDSS: Enabled
0: No [ 042 096 )
.l
&
1: Yes
+MAIN; Protection WJ
active
306 bO1
7
GFDSS: Operating
mode
[ 016 090 ]
—
1
2 ’
3
1: Steady-state
power
2: Steady-state
current
% GFDSS: GF (pow.)
3; Steady-state readg
admitt. f 038 026 )
GEFDSS: GF (curr.} GFDSS; GF (pow.)
eval, EXT not ready
[ 038 020 ] [ 038 027 ]
Tt GFDSS: GF ({curr.)
readg
[ 03B 028 ]
1) GEDSS: GF ({curr.)
= not read
[ 038 029 )
GFDSS: GF (curr.)
— evaluat,
[ 038 071 ]
.t GEDSS: Admittance
readg
[ 038 167 ]
d b GFDSS: Admittance
— not_read
[ 038 16§ 1
1 160 19250524
3-139 Enabling, disabling and readiness of ground fault direction determination using steady-state values (GFDSS)
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[ variables

The neutral displacement voltage calculated by the P130C from the three phase-to-
ground voltages is used for steady-state power evaluation. The current transformer is
designed specifically for this application so that it has a low phase-angle error.

&0

GFDSS: VNG

304 150

+

4075014

sonditioning of the measured voltage

601 / P130C/EN M/C11
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3 Operation

(continued)

3-194

3.27.1 Steady-State Power Evaluation

In order to detect the ground fault direction, ground fault direction determination by
steady-state power evaluation requires the neutral-point displacement voltage and the
residual current. The frequency given by the setting f/f,om is filtered from these quantities
using Fourier analysis. Three periods are used for analysis if the setting selected for the
timer stage GFDSS: tVNG> is greater than or equal to 60 ms. This means that
typical ripple control frequencies are suppressed in addition to all integer-frequency
harmonics. If the timer stage has been set for values less than 60 ms, only one period is
used for filtering purposes.

Measurement is enabled after timer stage tVNG> has elapsed; this stage is started by
the trigger VNG>. The sign of either active power GFDSS: Oper. mode GF
(pow.) ‘cos phi circuit’ or reactive power GFDSS: Oper. mode GF (pow.)
‘sin phi circuit’ is used for direction determination, depending on the operating mode
selected — cos phi circuit or sin phi circuit. Connection of the measuring circuits is taken
into account by the setting GFDSS: Measuring direction. With the standard
connection, a decision for ‘LS’ is reached in the case of a ground fault on the line side
and ‘BS' in the case of a ground fault on the busbar side.

P130C-301-401-601 / P130C/EN M/C11




aration
)

4 14
N ‘I GEDSS: VNG> “|GEDSS: tVNG>
(pox.) 5
] ] [ 016 062 ] l[ 016 061 ]
eral
int. . t 0 GFDSS: Grd. fault
| 8 YU .. 4 N
N 17 ' o /adn:,
F 009 037 3
GEDSS: VNG .
triggered
T 304 18
GFDSS: f/fnom
¢ (pow.meas.)
[ 016 091 ]
6 A GFDSS: VNG .
- P P filtered
304 352
GEDSS: Op. mode GFDSS: Measuring
GF Fow,/ adm direction
e 036 063 ] [ 016 070 ]
] ~ |
W] — 1
2
1; cos phi 1: Standard
circuit
2: sin phi 2: Opposite
e i cireuit ,
«1; cos phi
circuit
£2; sin phi
circuit
c c
— -
P
- %[ GIS"DSS: Direction +
Q 21 H & 304 153
e .
21 GgDSS: Direction +
208 154
oy e
\ s I
4
GFDSS: P *
i 302 185
GFDSS: Q .
b4 156
180 SEI50TA

Yirection determination in the power evaluation mode
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3 Qperation

(continued)

cas ¢ circuit

The direction decision is not enabled until the active component of the residual current
exceeds the set value and the phase displacement between residual current and neutral
displacement current is smaller than the set sector angle. The sector angle makes it
passible to extend the "dead zone” to take into account the expected phase-angle errors
of the measured variables. These settings make it possible to achieve the characteristic
shown in Figure 3-142.

Output of the direction decisions is operate- and release-delayed.

The trip signal of the GFDSS function for the forward direction is blocked by the auto-
reclosing control function (ARC) if the ARC is able to form a trip command.

4 Lt

- / ES r
/ /// S S /////
/' GFDSS: Sector
angle BS / //
Y Sl

S///// /

0°

Z/ ///?//.//;2‘ e

B
7

4 v

/

// //// GEDSS: IN,act>/ ,
/ A7 / Pz IN,reac> BS

AR

[ = — T e

B 90°

5

RN

IS 2NN

N NN
X\‘\\\\\\\E}\l\\y\i\\\\\\ N
180

el

R

N \ SOOI
N
P\GFDSS\'\S t\\ N\ \\\\
AN N
N
g%&x\\i\&\\\\

7,

)

8

DSZ0BLA

3-142 Characteristic of ground fault direction determination by steady-state power evaluation, operating mode cos ¢
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The direction decision is enabled if the reactive component of the residual current has
exceeded the set threshold operate value. These settings make it possible to achieve
the characteristic shown in Figure 3-143.

Output of the direction decisions is operate- and release-delayed.

The trip signal of the GFDSS function for the forward direction is blocked by the auto-
reclosing control function (ARC) if the ARC is able to form a trip command.

100

o pop e

LS

i
7

I//7>~Grpss: 1N, act>/

l% IN,x/eac> LS R
0
.

s

0
?é//

DSZE0RVA

sharacteristic of ground fault direction determination by steady-state power evaluation, operating mode sin ¢
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3 Operation

(continued)

1 ‘ 7 3 4 ' 5 ! 6 7
i
GFD_;S GF (pow.) —
[ 03§ 026 )
GFDSS: Op. mode
[Grofgwécgmi
€1 cos pni. _s 103,04
cncmtp
—
A2 smtphl _1s 203,04
circui
- —
+ GFDSS: P
e 28 IN,act 1,3
+ GFDSS: VNG
filtered
304 152
+GFDSS: Q
v 136 IN, reac 2,4
4 GFPSS: Curr.
IN reac )61 'y
3
GI‘D Current
12t 48 - :n\ act
GFSS: yeigcu/ 604 055 ]
. pi i & ¢ IN,reac
o%}é‘DSS, birection . _ﬂ [ 016 064 ]
394 153 L
) .| iy —
«
(I;,quss: INégcb/
nea. ni : & ¢ IN,reac>
oggDaS. Direction .;D [ 016 067 ]
34 154 ‘—%l
S E I—
)\RC Blocking
[ OEZ 000 1
GFDSS: Starting
L forward/LS
[ 6030 1
1 — |
L] T GFDSS; Trip
I s:.gnal forw. /LS
9 1]
i <
1 1 GFDSS: Operate GFDSS: Release
- delay LS delay LS
< {016 066 1 [ 016 072 ]
GFD?S H Lgector —1 - — ]
—— ¢ angle 13 | . D4
| _. GFDSS: Direct.
[ 016 065 ) & forward/L5
P [ 009 035 ]
+— ¢ < sector angle 1§ |—
v P2
. R S oS ghelease GFDSS: Release
aooss: sector (016 069 ] L Los o3 )| delay BS
‘—c angle BS 1 - T
[ 016 068 ] i 0 t _ GFDSS: Direct.
] B backward/BS
31 L [ 009 036 )
' ¢ < sector angle BS _
GEDSS: GF {curr.) j
not read g
038 029 ]
GFDSS: Starting
backw. /BS
f 008 041 ]
6 20 1925054
3-144 Output of direction decisions in the power evaluation mode
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3.27.2 Steady-State Current Evaluation

The frequency given by the setting /from Is filtered from the residual current using Fourier
analysis. Three periods are used for steady-state current evaluation. 1f the current
exceeds the set threshold value, then a ground fault signal is issued after the set operate
delay has elapsed.

T
2 | 3 4 § & 7

uittance 57
1
{pov

]

{curr,,

]

« < Pa
GFDSS: f/fnom “eFpss: > GFDSS: Operate GFDSS: Release
[ (cur[r.megs‘) ) [ ] delfy IN ] delfy IN ]
016 092 016 093 016 094 016 095 GFDSS: Ground
— — "

int. fault {curr.)
. [ 009 038 ]
8] t 0 0 t
A p— —_——
~ 0
GFDSS: Op. delay «

]
1 IN elapsed

s

GFDSS: IN> .
triggered
304158
GFDSS: IN .
filtered .
304 158
GFDS3: Curr.
IN filt. p.u.
[ 004 047"

8 19750354

‘valuation of residual current

the., nd faults
The number of ground faults is counted. The counter may be reset either individually or
together with the other counters.

2 : 3 4 5 6 7
. delay + GFPSS: Wo. GF
d {curr. meas)
“ R [ 003 003 ]
GFDSS: Reset S
counters
[ 003 004 ]
0
JL 1 2
0: don't execute
zral
] 1: execute
60 D5Z50RA

suntifi, .. 1e ground faults
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3 QOperation

(continued)

3-200

3.27.3 Admittance Evaluation

In order to detect the ground fault direction, ground fault direction determination in the
admittance evaluation mode requires the neutral-point displacement voltage and the
residual current. The frequency given by the setting f/f,om is filtered from these quantities
using Fourier analysis.

Measurement is enabled after timer stage tVNG> has elapsed; this stage is started by
the trigger VNG>. The sign of either active power GFDSS: Oper. mode GF
(pow.) ‘cos phi circuit’ or reactive power GFDSS: Oper. mode GF (pow.)
“sin phi circuit’ is used for direction determination, depending on the operating mode
selected —~ cos phi circuit or sin phi circuit. Connection of the measuring circuits is taken
into account by the setting GFDSS: Measuring direction. With the standard
connection, a decision for ‘LS’ is reached in the case of a ground fault on the line side
and '‘BS’ in the case of a ground fault on the busbar side. The setting GFDSS:
Correction angle is provided to compensate for phase-angle errors of the system
transformers.
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% ¢ P filtered
304 152
GFDSS: Op, mode GFDSS: Measuring '
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Y | 016 063 ) [ 016 070 1
o 1 ' 1
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GFDSS: Correction
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GFDSS: Q *
304 156
180 19750568

yirection determination in the admittance evaluation mode
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3 Operation

(continued)

cos ¢ circuit
The direction decision is enabled if the conductance G(N) in the residual current loop
has exceeded the set threshold operate value. This setting makes it possible to achieve
the characteristic shown in Figure 3-148.

Output of the direction decisions is operate- and release-delayed.

The trip signal of the GFDSS function for the forward direction is blocked by the auto-
reclosing control function (ARC) if the ARC is able to form a trip command.
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10 1 1975059k

3-148 Characteristic of ground fault direction determination by steady-state admittance evaluation, operating mode cos ¢
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The direction decision is enabled if the susceptance B(N) in the residual current loop has
exceeded the set threshold operate value. This setting makes it possible to achieve the
characteristic shown in Figure 3-149.

Output of the direction decisions is operate- and release-delayed.

The trip signal of the GFDSS function for the forward direction is blocked by the auto-
reclosing control function (ARC) if the ARC is able to form a trip command.

S S S ) ‘;WG';/(/////7/ 7
T\ 00

7
GEDSS: G(N)> “GEDSS: G(N)>
B(N)>(E)S /% l,/ B(N)>( 125 / %

/ ] I p
7 N ///
/7 4/ m

)
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_

100 1975080

o/ 180°

sharacteristic of ground fault direction determination by steady-state admittance evaluation, operating mode sin ¢
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3 Operation

(continued)

| 2 ! 3 4 5 b 7
GFDSS: Admittance __
read%v
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€2 sir}tphi ] . 203 400
circul
— —
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304 152
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v
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L] GFDSS: Startin
) backw. /BS 9
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, n GEFDSS; Trip
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delay LS delay LS
["016 066 ] ["016 072 ]
| — 1
Lt GFDSS: Direct.
forward/LS
[ 009 035 ]
< v S
GFDSS: Operate GFDSS: Release
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12 0 19750374
3-150 Output of the direction decisions in the admiftance evaluation iode
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tional ground

‘mination
in the admittance evaluation mode, the non-directional ground fault determination
function can serve as backup protection in case, for example, the active component G(E)
is too small for directional determination.

The admittance in the residual current loop is used in the evaluation. If the current
exceeds the set threshold value, then a ground fault signal is issued after the set operate
delay has elapsed.

The trip signal of the non-directional ground fault determination is blocked by the auto-
reclosing control function (ARCY) if the ARC is able to form a trip command.

T 2 ! 3 I 4 1 5 { 6 7
GEDSS: Oper delay
nittance & 4 4 Pa Y (N)Ji 1?5 aps
GFDSS: Y({N}> GEDSS: Ogcrate GEDSS: Release
1 c delay'Y delay Y (N}>
eral d (016 113 ] [ 016 114 ] ["016 115 )
int. 1 — 1 |- —1 [ )
— ] IT .t 0Lt _ & s GFDSS: Trip ¥(N)>
[ 009 075 1
(curr.} 31
gpow.) :U
] z GEDSS: Tri
. mgnal Y(N)>
king ]
] GI‘D)SS Starting
[ 009 074 }
60 19250584

\dmittance evaluation
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3 Operation

(continued)

3.27.4 Counting the Ground Faults Detected by Steady-State Power and
Admittance Evaluation

The number of ground faults and direction decisions is counted. The counters can be
reset either individually or as a group.

1 2 3 4 3 3 f 7
«GFDSS: Oper.delay 4 ! GEDSS: No. GF
Y(N)> elaps : admitt, Y(N)
304 175 — LR | [ 008 060 )
GFDSS: Grd. fault + GFDSS: No, GF
ow, /adm, power/admitt.
009 037 ] . —5 R { 009 002 ]
GFDSS: Direct. ¥ GFDSS: Ho. GF

forward/LS forward/LS
[ 009 035 ] —b R { 009 000 }
GFDSS: Direct. + GFDSS: Ho. GF
backward/BS : backward/BS
[ 009 036 1 — bR [ 009 001 ]
. .-
GFDSS: Reset
counters
[ 003 004 ]
—
0
J 1 21}
MAIN: General 0: don't execute
rese
{[ 003 002 ] 1: execute
1: execute
H & 1975031k

3-152 Counting the ground faults
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3.28 MNiotor Protection (Function Group MP)

A motor protection function is implemented in the P130C. This motor protection function
is designed especially for protection of directly switched, high-voltage asynchronous
motors with thermally critical rotors. Optimized protection functions are available for this

application;

0 Overload protection with thermal replica of the motor (complete memory)

O Inclusion of heat dispersion processes in the rotor after several startups

O Separate cooling time constants for running and stopped machines

O Startup frequency monitoring for the number of startups, restart blocking

O Heavy starting logic

O Locked rotor protection

0 Logic function for the operating mode with thermal overload protection (THERM)
O Special startup measured values for commissioning

The definite-time overcurrent protection stages and the unbalance protection function,
which are necessary for comprehensive motor protection, are described in this chapter in
the sections on DTOC protection and unbalance protection (12>), respectively.
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3 Operation
(continued)

Enabling or disabling motor
protection

Limit value monitoring can be disabled or enabled from the local control panel.
Moreover, enabling can be carried out separately for each parameter set.

MP: General
enable USER

[ 017 059 )

MP: Enabled
[ 040 115 ]

L_=I

1
0: Ro
1: Yes
+ | Parameter l}_?s) Enable
set 1 024 148
set 2 [024 147 ]
set 3 024 197
set 4 025 147

! 160 19250734

3-153 Enabling or disabling motor protection
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onditions
The overcurrent stage | e p> serves as the starting stage for the overload protection
function. The maximum value of the three phase currents is evaluated. The reference
quantity for operate value and tripping time is the set reference current lp. The current
stage operates when | 1p> is exceeded.
The output signal of the overcurrent stage lurerp> is the starting signal.
) 2 3 4 7—7‘77
¥
ed ¢
d
téction MP: Iref
PSx
[ * 1
coup MP: Tactor kP
P8x
L 1
— . —
. MP: IP
Imax IP,max r.m.s./Iref r.m.s.f]'lliéf A
304 MO
LT Iref*kp
4
MP; Operatin
modeop I[;SX 9
L
- —
0 MP: Starting
k*Iref>
1 [ 041 057 1
0: Without THERM
1: With THERM 5 uP: St. .
= ¥P*Iref>/Istup>
> 304 703
§ .}Parameter WP: Iref MP: Factor kP MP: Operating
PSx PSx mode  PSx
set 1 817 01 017 040 0
set 2 024 13 024 137 ;
set 3 024 18 024 182 y.
set 4 025 13 075 13 025 147

120

1875074A

starting conditions
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3 Qperation

(continued)

3.28.1 Overload Protection

Recognition of operating
state \
In order to control the overload protection function, i.e., for optimized thermal tracking,
the P130C is equipped with an operating state recognition function. The possible
operating states of a directly switched asynchronous motor are detected by way of
different trigger stages, as follows:

O Machine stopped:
If the measured maximum r.m.s. phase current falls below the current threshold of 0.1
ler, the ‘machine stopped’ state is recognized. No-load currents of asynchronous
motors will definitely be above the current threshold of 0.1 4.

O Machine running:
If the measured maximum r.m.s. phase current is above the current threshold of
0.1 lrer, the ‘machine running’ state is recognized.

0 Overload range:
The overload range of a machine includes all those currents that exceed the
maximum permissible continuous thermal current of the machine. If the measured
maximum r.m.s. phase current exceeds the current threshold of lyerp>, then an
increment is added to the overload memory.

0O Startup:
The onset of startup in a directly switched asynchronous motor is detected when the
measured maximum r.m.s. phase current exceeds the current threshold of
MP. 1StUp> PSx for a set minimum period {isiup>. The end of a startup process
is detected when, after onset of startup has been identified, the measured maximum
r.m.s. phase current falls below the current threshold of 0.6 Igyp>.

Overload memory
The thermal overload protection function implemented in the P130C is designed
especially for protection of motors with thermally critical rotors, a very common motor
type. A special overload memory is included for this application. This memory contains
a replica of the excess temperature of the protected object relative to the temperature of
the coolant over a range of 0 to 100 %. The foliowing memory loading values have a ,
particular significance in conjunction with this model: .

O 0 %:
A value of 0 % represents the cold state of the protected object, i.e., after the
protected object has cooled down to ambient temperature.

0O 20 %:
A value of 20 % represents the minimum load of the overioad memory with the
protected object at operating temperature or after initial startup.. A running machine is
always considered as being at operating temperature.

0O 40 %:
A value of 40 % temporarily represents the minimum load of the overload memory
after two consecutive startups of the protected object.

O 60 %:
A value of 60 % temporarily represents the minimum load of the overload memory
after three consecutive startups of the protected object.
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0 100 %:
As soon as the overload memory reaches a value of 100 % (trip threshold), an
overload protection trip is issued. The hysteresis for a defined release of the trip
sighal is 1 %.

The overload memory mapping process that results in a replica of the actual thermal
conditions in the protected object includes the following operations:

O Mapping of heating:
The overload memory increases continuously by increments if the measured
maximum r.m.s. phase current exceeds the current threshold of lurer p> (Overload
range). The rate of this increase is a function of the magnitude of the maximum
r.m.s. phase current and, to some extent, of the selected tripping characteristic
MP: Character. type P PSx.

O Mapping of heat transfer:
If a startup has been detected and the maximum r.m.s. phase current falls below the
current threshold of 0.6-Igy,>, then a continuous pre-discharge of the overload

memory will automatically occur, governed by the time constant

MP: Tau after st.-up PSx of the overload memory. This time constant is used
to map the heat transfer in the asynchronous motor from the copper of the rotor to the
rotor core. This continuous pre-discharge is linear until the minimum load after
startup (described above) is reached, which is a function of the count on the startup
frequency counter. The rate of this pre-discharge is constant: 40 % discharge

{Tafter startup = 20) within a time period of 60 s, for example.

O Mapping of cooling:
If the measured maximum r.m.s. phase current falis below the current threshold of
lurerp™ @nd if the mapping of heat transfer, if applicable, has been completed, then
cooling of the protected object is simutated by continuous overload memory
discharge. If the machine is running, the discharge will be governed by the cooling
time constant MP: Tau mach. running PSx and will continue until the minimum
loading state of 20 % is reached. If the machine is stopped, discharge will be
governed by the constant MP: Tau mach. stopped PSx and wili continue until
the minimum loading state of 0 % is reached. Discharge is an exponential function of
time. The cooling time from an initial value mg to an interim value of m(t) can be

/ determined as follows:
my — 0.2

B Machine running: t=1 pachinerunning’ Inm

. m
B Machine stopped: t= Tachine.stopped n—2%

m(t)
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3 Operation
(continued)

Startup frequency
monitoring

3-212

A startup counter in ‘count down’ circuit configuration is included in the P130C for startup
frequency monitoring, Depending on the setting MP: Perm. No. st.-ups PSx, the
permissible number of consecutive startups is either ‘three from cold or two from warm’
or 'two from coid or one from warm’. The counter reading at any given time indicates the
number of consecutive startups that are still permitted. The startup counter is controlled
as follows (see Figure 3-155):

O

]

Decrementing the startup counter (number of startups still permitted):

As the end of a startup is detected, the startup counter is decremented by ‘1. [f the
counter reading reaches its minimum value of ‘0, then the ‘RC blocking’ signal is
formed and can - and indeed should - be configured to an output relay for the
purpose of CB closure blocking.

Incrementing the startup counter (number of startups still permitted)
if the setting for the permissibie number of consecutive startups is 'three from cold or
two from warm' and the machine is running, then the startup counter is incremented

by ‘1" if the overload memory charge drops below a threshold value of 40 % or 22 %, .

respectively, in conjunction with simulation of the cooling of the protected object. If
the machine is stopped then the startup counter will be incremented by ‘1’ if the
overload memory charge drops below 40 %, 20 % or 2 %, respectively, as cooling of
the protected object is simulated by the model.

If the setting for the maximum permissible number of consecutive startups is ‘two
from cold or one from warm’ and the machine is running, then the startup counter will
be incremented by the value ‘1’ if the overload memory charge drops below the
threshold of 22 % as cooling of the protected object is simulated by the model. If the
machine is stopped then the startup counter will be incremented by '1’ if the overload
memory charge drops below 20 % or 2 %, respectively, in conjunction with simulation
of protected object cooling.

The 'RC blocking’ signal is withdrawn if the overioad memory charge falls below the
40 % threshold (for three consecutive startups from cold or two from warm) or 22 %
(for ‘two from cold or one from warm’).
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j—



argtion

min % Overload memory

4‘ Startup counter ;

100

SBIA034A

serload memory and startup counter

iwting logic

601 / P130C/EN M/C11

The heavy starting application involves a situation in which a machine's startup time
tStUp exceeds its maximum possible blocking time tg from operating temperature. For

this application the P130C is equipped with a special logic function that can be activated
by the following two setlings:

O The permissible number of consecutive startups is limited to ‘two from cold or one
from warm' (MP: Perm. No. st.-ups PSx).

O For the permissible startup time tgy, (MP: St.-up time tStUp PSx), a higher
value is set than for the maximum permissible blocking time ig from operating
temperature (MP: Blocking time tE PSx). These two setting values are only
relevant for this particular application; if both settings are identical, they have no
effect on the protective function and the heavy starting logic is not active.

If this logic function has been activated, then the two timer stages tp and tgyp are started

at the time when the onset of a startup is detected, corrected by the discrimination time
tiswps. Once the set time {g has elapsed, the logic function checks to see whether the

machine is actually running. The presence of an external signal — from an overspeed
monitor, for example — serves as the criterion for a running machine.

If a running machine is detected once the set time tz has elapsed, then the overload

memory charge is automatically frozen and tracking is only restarted after the set startup
time tswp has elapsed. If a locked rotor state is detected after the set time t¢ has

elapsed, the overload memory is automatically set to a value of 100 %, which leads to an
immediate trip decision.
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3 Operation

(continued)

Tripping time
characteristics
The P130C user can choose between the following two tripping time characteristics:

O Reciprocally squared t=(1-mg)-tg %2_
l lref
\2
ii
O Logarithmic: t:(1_mo).telref ~36~|n(/Lf2)
(l/‘ref) -1

where my in each case signifies the pre-charging of the overioad memory at time t = 0.
With reference to the basic physical model (two-body model), the logarithmic

characteristic in the overload range also takes into account heat transfer to the coolant,
but this heat transfer becomes less significant as the overcurrent increases. At =61

for example, the tripping time increase is only about 1.4 % and is thus below the
specified accuracy of the protection device. In the low overcurrent range, selection of
the logarithmic characteristic guarantees significantly higher tripping times than selection
of the reciprocally squared characteristic (see Figure 3-156) since in the overload range
the reciprocally squared characteristic always disregards heat transfer to the cooling
medium. The possibility of choosing between two different tripping time characteristics
takes into account the fact that the user or the application may require a more restrictive
or less restrictive type of protection. For currents in excess of 10 |, the tripping times

are limited in the direction of lower values.

refr

ref

The equation for determining the setting value tg,,.; can be derived from the above

equations for tripping time t. For this purpose the startup current lgany, and the
maximum permissible blocking time from cold ty o 5oig fOr the asynchronous motor must

be known. Setting the overload protection function on the basis of the ‘cold’ tripping time
where my =0 % (‘cold curve’) is permitted since the conditions for a machine at

operating temperature are automatically taken into account. The conditional equations
for the setting value tg;,.; are therefore the following:

(‘ startup /| ref )2
36

1
(‘ startup /]ref )2
(lstanup /lref)2 -1

U For the reciprocally squared characteristic we set: tg = tyoe coid *

O Forthe logarithmic characteristic we set: tg = tyoc co -

36-In
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3 Operation

(continued)

10000
1000 +
100 - T
tins i
10 » \ -
\
0,1
1 2 3 4 7 8 9 10
I/ lref
A = logarithmic characteristic D = reciprocally squared
(at t6Iref=100s) characteristic (at t6iref=10s)
B = reciprocally squared E = logarithmic characteristic
characteristic (at t6iref=100s) (at t6lref=1s)
C = logarithmic characteristic F = reciprocally squared
(at t6lref=10s) characteristic (at t6iref=1s) -
S8Z50D6A
3-157 Tripping characteristic of motor protection (at I/iref < 2.5 we have m=0.2, at l/lref > 2.5 we have m=0)
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A number of plausibility conditions need to be observed in order to ensure that the
protected object is given optimum protection and that unintended tripping is prevented.

0 If the permissible number of consecutive startups is set for the sequence 'three from
cold or two from warm' and if this set permissible number of consecutive startups is
also intended to be used up during operation, then the heating during startup in the
overload memory (OL_DA: Heat. dur. start-up) must not exceed 60 %. If the
calculation is based on a constant startup current (OL_DA: Start-up cu rrent)
over the entire startup period, then we obtain the plausibility condition tgpp <
0.6-thjook colg- However, since the startup current decreases during the course of the
startup time (OL_DA: Time taken f. startup), thereby causing rate of memory

charging to decrease as well, one can therefore assume that there is a corresponding
extra margin, for all practical purposes.

O The setting value for the overload protection function is determined on the basis of
the stated maximum permissible blocking time from the cold state tyocx cold-

However, when a machine at operating temperature is connected, a protective trip
during the tg period must be guaranteed. Therefore, it is always necessary to check

the plausibility condition tyoe coig < 1.25-t and make sure the condition is met.

Under the foliowing conditions, the P130C will not be able to track the thermal replica of
the protected object, and re-initialization of the thermal replica will be triggered :

O The power supply has been interrupted.
O Protection has been disabied.
O Motor protection has been disabled.

If the above conditions no longer apply, a plausibility check of the thermal replica is
automatically performed prior to cyclic processing.

O Operation condition 'machine running' but not 'starting up":
A cyclic plausibility check of the thermal replica is carried out such that if the overload
memory's charge is below 20 % it is increased to the minimum value of 20 %
(= machine at operating temperature).

[0 Operation condition 'machine starting up”
Once the end of a startup is detected and the startup counter is decremented as a
result, the charging state of the overioad memory is increased, if appropriate, to the
associated minimum value.

For each of the above procedures involving initialization or a plausibility check of the
thermal replica, the charging stage of the overload memory is always coupled to the
reading of the counter for ‘number of startups still permitted” (MP: St-ups still
permitt.) Therefore, if the overload memory is set automatically, the counter reading is
also changed to a plausible value as a function of the protection setting.
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3 Operation

(continued)

Logic function for the
operating mode with
thermal overload protection

(THERM)

3.28.2 Special Overload Protection Cases

For particular applications, the machine may be operated in the overload range for a
longer period of time. In such cases the motor protection function (MP) is too restrictive.
For these applications the MP and THERM protection functions are combined. The MP
protection function then serves as rotor protection and the THERM protection function as
stator protection.

If MP: Operating mode PSx is setto With THERM, the overload memory will be
incremented when the maximum r.m.s. phase current is above the set current threshold
current threshoid MP: Isiyp> PSx. If this threshold is not exceeded, the memory
contents after a startup will initially be decremented until the mapping of the heat transfer
from the copper of the rotor to the rotor core is complete. Thereafter, the overload
memory will maintain a constant load and the thermal model of the thermal overload
protection function (THERM) will become active. With the onset of another startup of the
asynchronous motor (not the first startup), the thermal model of the THERM protection
function will be temporarily blocked during the startup time.

tins

1000

100

10

0.1

MP protection: set reciprocally squared characteristic, t6lref =1 s

THERM protection: set time constant 1 = 300 s, trip limit value = 100 %

3 4 5 8 7 8 9 10
I/ lref

S8Z50F3A

3-158 Tripping characteristic of motor protection with operating mode ‘With THERM' (‘cold’ characteristic)
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f threshold for

permitted”
Depending on the particular application, it is possible to change the overload memory

threshold value assumed for general use, when simulating protected object cooling, to
either 40 % (with ‘three startups from cold or two from warm’) or 22 % (with ‘'two startups
from cold or one from warm’). This set threshold value MP: RC permitted, @<
PSx can differ from these average values so as {o be more or less restrictive.

3-219
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3 Operation

(continued)

1 2 3 4 5 3 7
P -
MP: Therm.repl. c
block EXT
[ 040 044 ] U
MP: Character.
type P PSx
L* 1
Settin Settin .
MP: Chgracter. MP: Pegm. No. ggy t6lref
type P PBx st.-ups PS): } I % ]
1: Reciprocal 2.1: 2/1 cold/warm' | MP: Tau after
square | st.-up PSx
2: logarithmic 3.2: 3/2 cold/warm * ]
MP: Tau mach.
+MP: St JE running vax )
kP*Iref>/Istup>
30¢ 703 MP: Tau mach.
1 L stopped PSx
+MP: IP,max — [ * ]
r.m.s./Iref MP: Perm. No,
4 e st.-ups P5x
[ *
+MAIN; Protection _| —c<0‘1 Tref MP: RC permitted,
active 8< PSx
306 031 [ * ]
- —
. El-——:d)
N ‘ Trip memory and
Sequence control L. MP: Therm,repl.
« S
WP: TSEUp> P 7 Machine stopped { ' ) 3
¢ PSx ‘Mp: tIStUp> MP: St.-up |- MP: Trip signal
* ] Psx time tStUpPSx { 040 046 ]
1 - [ 017 042 ] [ 017 643 ]
1 — | MP: St-ups still
+ 0 + 0 ermitt
L inp | ol ¥ Lo ¥ \ 004 012 }
—I - gl; Eeglosnre
4 i ocke
7 Machine starting up [ 040 048 3
MP: Blockin i
cing £ 75y i L oy
[ 017 044 1| [ 041 081 }
— Freeze memoty s
t 0 With heavy starting
— b
Memorx = 100%
With heavy starting
gg:ms(geed monitor "ﬁcgige rumning |
{040 045 1 With heavy stafting
MP:lReset therm, R
replica 4P
i 841 d83 1 MP: Startup
[ 040 119 1}
| MP: Block. .
Seguence control replica THERY
Not dur. lst startup ot 70
MP: Machine .
stopped
3840901
MP: Istup> 3
3¢ 02
+ | Parameter |MP: Character. MP: télref MP: Tau after MP: Tau mach. MP: Tau mach. MP: Perm. No.
type P PSx PSx st.~up PSx running PSx stopped PSx st.—-ups PSx
set 1 017 029 017 041 0 42 017 08 017 08 17 047
set 2 024 135 024 136 [ 37 024 13 024 13 74 140
set 3 024 185 025 186 0 87 024 18 024 189 24 190
set 4 025 135 025 136 025 137 25 13 025 139 25 140
+ | Parameter MP: RC permitted,|[MP: IStUp> MP: tIStUp> MP: 5t.-up HP: Blocking
8< P PSx Sy time t5tUDPSx time tE PSx
set 1 01 3 017 053 017 04 017 043 017
set_2 02 024 133 024 13 024 143 024
set 3 02 024 183 024 18 024 193 024 194
set 4 025 25 133 025 13 025 143 025 14
5 g 19250754
3-169 Overload protection in motor protection
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1)
winter
The motor startups are counted. The counter can be reset either individually or with
others as a group.
2 K 4 5 ( [ 7
® : ‘ i Mo o8
] X {304 011 1
eral *
]
e
) V 155076

startup counter

he thermal

The thermal replica of motor heating can be reset at the local control panel or via a
binary signal input that is configured accordingly.

2 1 3 I 4 I 5 | s } ]
P4
! MP: Rset therm. .
I repl, USER
[ 022 073 ]
0
JL 1 5t 1L 100ms MP: Reset therm.
h replica
¢: don't execute { D41 083 ]
1: execute
t therm.
fod B
-
otéction
60 19750774

Reset of the thermal replica
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3 Operation

{(continued)

3.28.3 Low Load Protection

The low load protection function makes it possible to monitor the load torque of a motor
drive for a minimum level. If the operating state recognition function detects a running
machine and the maximum r.m.s. phase current falls below the set operate value for a
set time, then an appropriate signal is generated. The signal needs to be configured to a
separate output relay, since it cannot be linked directly to either the general starting
signal or the trip command.

i 2 1 ‘ 4 T 5 6 7
<
MP; I<
PSx Y.
* ] bég, tI<
- i .
i | —_—
«MP: IP,
r.m.s./?izf Su) & t 0
304 740 i MP: tI< elapsed
+MP: Machine [ 040 047 ]
stopped
304 7201
Parameter |[MP: I MP: tI<
PSx PSx
et T 017 048 017 050
set 2 024 145 024 146
set 3 024 195 024 196
set 4 025 145 025 146
§ 19250784
3-162 Overload protection in motor protection
3.28.4 Protection of Increased-Safety Machines
Motors that are operated in areas subject to explosion hazards must not reach a
temperature in the case of overload or blocking that would be critical for the existing air-
gas mixture.
The P130C is suitable for this type of application, which requires increased-safety
protection (Type “e"), but the device must be installed outside the hazardous area.
Please follow the setting instructions in Section 7.2: Protection of Increased-Safety
Machines.
3-222
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3.29 Thermal Overload Protection (Function Group THERM)

Using this function, thermal overload protection can be realized. The thermal overload
protection function can be operated together with the motor protection function.

or enabling
verload protection

Thermal overload protection can be disabled or enabled from the local control panel.
Moreover, enabling can be carried out separately for each parameter set.

£

THERM: General
enable USER

[ 022 050 ]

=

«

THERM: Enable

5%

[« 1

L —
0
1

0: No

1: Yes

- | Parameter THERM: Enable
| PSx

set 1 072 175

set 2 073 175

set 074 175

set 4 075 175

12

THERM: Enabled
[ 040 068 )

250178

Yisabling or enabling thermal overload protection

-601 / P130C/EN WC11
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3 Operation

(continued)

Tripping characteristics

3-224

The maximum r.m.s. phase current is used to track a first-order thermal replica as
specified in IEC 255-8. The following parameters will govern the tripping time:

O The set thermal time constant (t) of the protected object
THERM: Tim.const.1,>ibl PSx.

The set tripping level THERM: Rel. O/T trip PSx
The accumulated thermal load ®p.

The updated measured coolant temperaturé O, for the protected object

Oo o o o

The maximum permissible coolant temperature @ max
setat THERM: Max. cool. temp. PSx

O The maximum permissible object temperature ©
| 2
lref
Y @, - O
[_] —Ouip .[1__C_°'_miL
[ref ®max - ®c,max

Figure 3-164 shows the tripping characteristics for @ p = 0 % and with a measured
coolant temperature @, identical to the maximum permissible coolant temperature.

t=1-In

The setting for the operating mode selects an ‘absolute’ or ‘relative’ replica. If the setting
is for Absolute replica, the P130C will operate with a fixed trip threshold @, of 100 %.

P130C-301-401-601 / P130C/EN M/C11
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d)
Btrin / %
10000 ,
om0 I T - :
\
1000 | te \\
; /min
L NS ! ! ' | 1000
10 e = S
i i \Q\\
, \ ! |
4 <
1in N
NP \\\\Y
50 ™~ E— i
01 = R — = —
\ i _ Tzl
\\\
0.01 = e 1
0 1 2 3 4 5 6 7 8 9 10
0.001
; Wiref
;
DSZ50BEA

Tripping characteristic of thermal overload protection (for @p = 0 % and with a measured coolant temperature @, identical to the maximum

»ermissible coolant temperature)

-601 / P130C/EN M/C11
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3 Operation

(continued)

Coolant temperature

Warning

Operation fogether with the
motor protection function

3-226

The P130C is not fitted with an analog I/O module Y. As a result, coolant temperature
acquisition for the protected object is not possible. Instead, the setting
THERM: Default CTA PSx is used in the calculation of the tripping time.

A warning signal can be set in accordance with the set operate value (THERM: Rel.
O/T warning PSx). Moreover, a pre-trip time limit can be set. When the time left
unti! tripping will occur falls below this pre-trip limit, a warning will be issued.

If the current falls below the default threshold of 0.1 I, the buffer is discharged with the
settime constant THERM: Tim.const.2,<ibl PSx). The thermal replica may be
reset either from the local control panel or via an appropriately configured binary signal

input. Resetting is possible even when thermal overioad protection is disabled. Thermal .
overioad protection can be blocked via an appropriately configured binary signal input.

If the thermal overload protection function is being operated together with the motor
protection function and if another startup of an asynchronous motor occurs (other than
the first startup), then the thermal overload protection function will be temporarily blocked
during the startup time.

If the motor protection function (MP) and the thermal overload protection function
(THERM}) are being used simultaneously, then MP protection will act on THERM
protection rather than the other way around.

P130C-301-401-601 / P130C/EN MIC11
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2 | 3 4 5 3 | 7
coMp
THERM: T 4
. 300 202
1P, max i AR MV _]
tection :[j ¢
abled
1 —
P | - THERM: Startin
2. b k*Iref> g
k EXT [ 041 108 )
] ﬁ ,
fkras | < ¢
THERM: Iref <0.1 Iref e
PSx THERM: Tim.
* ] L} ¢ const.l,>Ihl PSx
*
THERM; Start, - L ]
fact.0L_RC PSx THERM: Tim,
[ ] IT »—| ¢ const.2,<Ibl PSX
LW — L+ 1
THERM: Max.
kP*Iref — perm{. obj . tmp. P?x
*
THERM: Max.
perm,cool, tmpPSx
S SR B
. P TBERM: Default
+ | Parameter ggERM: Iref THERM: Operating CCTA[ fo j
Sx mode
set 1 072 179 [ 022 063 ] THERM: Rel. 0/T
set 2 073 179 warning PSx
set 3 074 179 1 ¥
: PR S .
set ¢ 075 179 THERM: Rel. O/T
s [Patameter | THERM; STart, 2 ctrp  PSx THERM: Within
f?gt O(I), RC_PSx 1: Il&l;solute RS S S rgz‘lcril gtijme
set 1 0 replica THERM: Hysteresis E . .
set 2 73 180 2: Relative trip PSX eglgglg.ng%mg
set 3 74 180 replica * 0%? 035 )
set 4 075 180 THERY: Warning HERM:  Setting
pre-trip PSx e‘ﬁgg'kﬁgc’i'
e t + 1 R El‘HERM: Warning
—l : 039 025
. L ¢ [l‘IjERMi '1'rip]
, R - signa
/ 1/Iref [r 3 OZOQ
HERM: Buffer
emgtg |
{ 03% 112 3
%ﬁ%&}!«i Stitus
RY replica
set R 804 016, ]
3 HERM: Objéct
temgerature
[ 004 137 ]
THERM: Pre-trip
S time left
[1‘00 139 )
HERM: Temp,
offset replica
[ 004 109" ]
R — L ~004178~1
[l 004 178 3
; 'HERM: Objeéct
« | Parameter THERM: Tim, THERM: Tim. THERM: Max. temp. p.u.
const.l,>Ibl PSx | const.2,<Ibl PSx | perm.obi.tmp.PSx E 084 E?g ]
set 1 Q72 7 072 8 072 HERM:  Thexm.
set 2 073 187 073 073 regllca p.u.
set 3 074 187 074 188 074 L bes 017 ]
set 4 075 187 075 188 075 18
+ | Parameter THERM: Max, THERM: Default THERM: Rel. 0/T | THGRM: Rel. O/T | THERM: Hysteresis| THERM: Warning
perm.cool. trnpPSx | CTA P3x warning PSx trip PSy. trip PS¥ pre-trip PSx
set 1 072 185 072 072 18 072 72 183 072 18
set 2 073 185 073 186 073 1 073 181 73 183 073
set 3 074 185 074 74 074 181 74 183 174
set 4 075 185 075 186 075 1 075 181 075 183 075 1%
20 SEZI5I0k
heuf rerload protection
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3 Operation

(continued)

THERM: Enabled

{040 068 ]
THERM: Reset
replica EXT
[ 838 061 ]

<

YHERM: Rset,
therm. repl.USER
[ 022 061 )

gL

0% ‘don*t ‘execute

1: execute

L=/

"~
—_

THERM: Reset
replica
[ 839 061 ]

(3750784

3-166 Reset of the thermal replica

3-228
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3.30 Unbalance Protection (Function Group [2>)

A two-stage unbalance protection function (12>) is implemented in the P130C.

or disabling

2 protection
Unbalance protection can be disabled or enabled from the local control panel.
Moreover, enabling can be carried out separately for each parameter set.

L4

12>: General
enable USER

[ 018 090 ]

I2>; Enabled
0: No [ 040 073 ]

-]

12>: Enable
PSx

¥

1
L —
0
1

0: Ro
1: Yes

% | Parameter }I)2>: Enable
set 1 018 220
set 2 018 2
set 3 018 2
set 4 0 3

1575032

*nabling or disabling unbalance protection
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3 Operation

(continued)

Operation
The presence or absence of unbalance is assessed on the basis of the negative-
sequence system current. The negative-sequence current is monitored to determine
whether it exceeds the set thresholds. After the set operate delay periods have elapsed,
a signal is issued. The following stages are available for the negative-sequence current:

O Unbalance stage lyeg> with time delay tyeq>.
O Unbalance stage Ineg>> with time delay tjheg>>.
The elapsing of all operate delays may be blocked via appropriately configured binary

signal inputs.

The unbalance protection signals can be configured to separate output relays. These
sighals cannot be linked to the general starting signal but can be configured to the trip

command.
1 2 3 4 5 6 7
I2>: Blocking
tIneg> EXT
£ 042 076 ]
I2>: Blocking
tIneg>> EXT
[ 04% 077 3
I12>: Enabled T
040 073
’B-mIN; Protéction :D
active ) « ¢
e 2>: Ineg> IZ>: tIneg>
I2>: Blocking EXT ﬂc %’Sx' 9 Ldpse’ g
035 100 t o+ 1 Lo ]
L ! — — = —{ [—
= >0.1 Inom t 0 .
IB 1 1Ineg|/Inom 1T ¥ o . g{;.s‘ééne@
{ 035033 ]
Ic — N
s I2>: Startim
—e LT 21 Ineg> 9
| < « {635 024 )
LT 12>: Ineg>> 112>: tIneg>>
T PSx ‘———aPSx .
[ -+ 1 L« 1
— — 1 [—
4MATN; Rotar t 01 125: tineg>>
(1518 0as JY - ' i gega'agl
. L - :I[2>:>§tarting
ne
. Ineg [ 0?5 025 ]
+ | Parameter 12> Ineg> I12>: tineg> 12>: Ineg>> 12>: tineg>>
PS PSx PS o)
set 1 018 091 018 093 018 092 018 094
set 2 018 224 018 230 018 227 018 233
set 3 018 225 0 31 018 228 018 234
set 4 018 226 018 232 018 229 018 235
2 120 19750834
3-168 Unbalance protection
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3.31 Time-Voltage Protection (Function Group V<>)

The time-voltage protection function evaluates the fundamental wave of the phase
voltages and of the neutral disptacement voltage as well as the positive-sequence
voltage and negative-sequence voltage obtained from the fundamental waves of the
three phase-to-ground voltages.

or enabling

«ction
V<> protection can be disabled or enabled from the local control panel. Moreover,
enabling can be carried out separately for each parameter set.

«ction readiness
V<> protection is ready if it is enabled and no fault has been detected in the voltage-
measuring circuit by measuring-circuit monitoring.

2 [ 3 4 5 6 7
%
V<>: Geperal
enable USER

[ 023 030 ]
1 —

0: No

1: Yes

V4
V<>: Enable
PSx

[+ 1

1 — Z v<>: Enabled
0 [ 040 066 3
1

V<>: Ready

{ L] 042 003 ]
as, - <>! Not ready
atilty

[ 042 004 ]

% | Parameter V<>: Enable
PSX
set 1 076 246
2 077 246
set 3 078 246
4 079 246

160 1975085

Yisabling, enabling, and readiness of V<> protection
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3 Qperation

(continued)

Monitoring the phase
voltages

The P130C checks the voltages to determine whether they exceed or fall below set
thresholds. Depending on the set operating mode of V<> protection, either the phase-to-
ground voltages ('star’ operating mode) or the phase-to-phase voltages ('delta’ operating
mode) are monitored. The triggers are followed by timer stages that can be blocked via
appropriately configured binary signal inputs.

If the decisions of undervoltage monitoring are to be included in the trip commands, then
it is recommended that transient signals be used. Otherwise the trip command would
always be present when the system voltage was disconnected, and thus it would not be
possible to reclose the circuit breaker.

1 2 3 4 5 6 7
L4
V< Operatin
mode pPSx ¢
]
+MAIN: Protection 1 ¢
active &
306 001
! | —
V<>: Ready
[ 042 003 ]
fnom
-G 4z Q\j
- Y
fnom
it A !
vC-G 3 oY
fnom
I RV
+ av
o
fnom
IS
L yy-o43 -
s
fnom
L 1VB-G™/3 Q\j
o
2
fnom
,—y 4
1¥C-6*/3 .
n
_ 1¥a(-B)
1 .., 20— 1¥B{(-C}
1YC (-A)
1: Delta
[ Parameter |V<>: Operating 2: Star
mode  PSx
set 1 076 001
set 2 077 00
set 3 078 00
set 4 079 00
2 150 47200
3-170 Selection of measured variables
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3)
T T
7 2 ] 4 5 3 7 i
V< lyst, VO ;
< meas; PSx
Vet :
4 PSx
V<> Hyst., VO [ - ]
meas. PSx —e —_— I
_ .= 1 4. |
\égx v '
3 —
) —
1 t 0 V<o
0 o : — <>: tV> elapsed
LT [ 041 034 }
T V<>: Starting V>
« [ 041 030 )
—t V<>s V> 3-pole
X
; Lo+ ]
king c
] — —
— 17l t 0 VO v 3—polre
elapsed
[ 041 098 }
V<> Starting
V> 3-pole -
king o [ oar 0973
j v PSx
L =1
\ggx > ¢
X
— —
Lo+ 1
1 — € 0
I g 51 o H V<> tV>> elapsed
IT7 [ 041 035 ]
T V<>: Starting v>>
[ 041 096 ]
L 57 V<> Startin
21 V>/>> h{-B} g
[ 041 031 ]
y =1 V<>: Startin
{ 3 Vo755 BL-C)
L [ 041 032 ]
pwy! V<> Starting
2 Vs /55 LRl
[ 041 033 )
«| Parameter [V Vo V<OtV V<> tV> 3-pole [V V> V<>tV V<O Byst, VO
PSx PSX PSy PSx PSX meas, PSx
set 1 076 003 076 005 076 027 076 00 76 006 076 048
set 2 077 003 077 005 077 027 077 00 077_006 077 O
set 3 078 003 078 005 078 027 078 00 078 006 078 048
set 4 079 003 0479 005 078 027 079 00 79 006 079 048
180 . D5I52RER

dvervoltage monitoring
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3 Operation

(continued)

V<>: Blocking

v

tV< EXT VOt
[ 041 070 1 AL P52 ‘
4V Hyst, VO ___[#i
meas, ~ PSx |
* r de !
V< W I
PSx \—l —
t » )
L o |
1VA(-B) IT ! t 0. V<o tV< elapsed
1VB(~C) IT J [ 041 041 )
VC{~-A
He-=n L7 Setting({s) blocked
V<>; Starting V<
4 [ 043 037 ]
gé; V< 3-pole V<O Fault W<
L 1 [ 041 110 ]
L de
— —
1 t 0 V< V< 3-pole
x elapsed
o [ 042 006 )
N Setting{s) blocked [
V<>; Starting
. V< 3-pole
y<>: Blocking f [ 042 005 ]
V<< EXT 1O ik )
[ 041 071 ] « PSx s \3’?6 gault V<
L L+ 1 n I {54111 )
¢
VG WL
PSx ( . — —
L —
- IT >l t 0 V<>7 tV<< elapsed
il [ 041 042 }
L7 L Setting{s) blocked [~
V<>: Starting V<<
[ 041 099 ]
L1357 y<>: Startin
A V</<C R{-B)
[ 041 038 ]
L5571 V<> Startin
21 y</<< B(=C) ¢
[ 041 039 }
[ oy V<>: Starting
24 V< /<< Cé—h)
[ 041 040 )
E V<> TFault V<<
4 . [ 041 112 )
Vey: tizansient #V<>: tTransient
* PSx
[ ] P
— —
=1 V<> tV< elaps.,
U;L & transient P
[ 042 023 ]
Parameter |v<>: V< AZSEEAZS V<O: tv< 3-pole | L] o V<otV 3
" ‘ PSx PSx PSx P L & elaps. trans,
set 1 g;g 007 07’61 003 076 02 [ 042 024 ]
set 2 007 077 00 077 02 T .
set 3 078 007 078 009 078 02 = 1L % T e s ams.
set 4 079 007 79 009 079 02 t [ 022 025 )
* [ Parameter | V< V<< VO i V<>: tTransient |V<>: Hyst, V<O rey V<o tve/<<
PSx P8y PSx meas. PSx = ela}/is. trans,
set 1 076 008 076 010 076 029 076 048 . [ 042 007 )
set 2 077 008 077 010 077 029 077_048
set 3 078 008 078 0310 078 029 078 048 — |
set 4 079 008 079 0310 079 028 079 048
4 yrid D5242%A
3-172 Undervoltage monitoring
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7 the positive-
and negative-
voltages

601 / P130C/EN M/C11

The P130C determines the positive-sequence and negative-sequence voltages from the
fundamental components of the phase-to-ground voltages according to the formulas
given below, based onthe MAIN: Rotary field setting.

Clockwise rotary field:

Positive-seguence voltage:

Negative-sequence voltage:

Anti-clockwise rotary field:

Positive-sequence voltage;

Negative-sequence voltage:

a= el

a2 - l240°

1
Mpos 5
1
yneg :5‘
1
Mpos :g'
1
Mneg :—37

: &A—G +a-Vp g+a

2

Veogf

Veog

3-235



3 Operation

(continued)

| I 3 I 4 7
<HMAIN: Rotary
field
F7010 048 ) L_‘_“
oMAII%‘:_ Protection o c
1V
ac ki 0%1 ﬁ
¥<>: Ready
[ 042 003 ]
fnom
VA-G ;%_—j V<>: Vpos N
e 305 250
fnom
VB-G R o Vpos
\J
o
fnom
ye-6 L
- \YJ
sy
Uneg V<> Vneg .
305 251
5 120 BAZG0AYA
3-173 Determining positive-sequence and negative-sequence voltages

3-236

The positive-sequence voltage is monitored to determine whether it exceeds or falls
below set thresholds, and the negative-sequence voltage is monitored to determine
whether it exceeds set thresholds. [f the voltage exceeds or falls below the set
thresholds, then a signal is issued once the set operate delays have elapsed. The timer
stages may be blocked via appropriately configured binary signal inputs.

If the decisions of undervoltage monitoring are to be inciuded in the trip commands, then
it is recommended that transient signals be used. Otherwise the trip command would
always be present when the system voltage was disconnected, and thus it would not be

possible to reclose the circuit breaker.
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3)
2 l 3 4 ' 4 4 7
king : !
T P ‘ 7 VO Hyst, VO
] V<> Hyst, V<O | 1 V<> tvpos> [dedug. PSX]
deduc.” PSx —o PSx
+ ] | [+ ]
V<> Vpos> i
PSx [ ] ‘ —c
?
— — | - —
| t 0
— | H ¥ | V<> tVpos>
e ; elapsedp
! {042 012 )
) i ¥<>: Starting
king Vpos>
X1 < « [T042 010 )
! ’ V<O LVposy>
- PSx
[ * 1
V<> Vpos>> °
PSx —dc
L > 1 Lj
1 — [
t 0
r V<> tVpos>>
) ela sedp ”

[ 022 013 )
king . V<>: Starting
T .4 L4 Vpos>>

] V<>: tVpos< [7042 011 }
- PSx .
L 1
V<> Vpos<
P8x L de
L+ 1
1 [— ] —
t 0
— " V<>: tVpos<
= elagsedp

[ 032 016 )
king Setting(s) blocked
X’li > - V<>: Starting

.4 L4 Vpos<
V<> tVpos<< [7042 014 ]
— PSx
[ * 1 V<>: Fault Vpos<
V<> Vpos<<
PSx L—ac¢ [ 041 113 ]
> 1
B [ 1 —
. t -0
L P _ 3 V< tVpos<k
T elapsedp
[ 042 017 ]
Setting(s) blocked —

V<>: Starting

Vpos<<

["042 015 )

V<>: Fault Vpos<<

| [ 041 114 ]
nsient _
. T M} V<O tVpos<
), [Parameter \I{g; Vpos> gé; tVpos> L & elaps. %rans.
et 1 076 015 076 017 1 [ 042026 ]
set 2 077 015 077 017 £ Y V<O tVpos<<
set 3 078 015 078 017 elags.trans,
set 4 079 015 078 017 [ 042 027 ]
» [ Parameter | V<>: Vpos>> V<o tVpos>> tlﬂ ) 1 V<O tVpos</<<
PSx PSx - elag,trans
set 1 076 016 076 018 [ 032 018 ]
set 2 077 016 077 0
set 3 078 016 078 0
set 4 1078 016 078 018
* [ Parameter V<> Vpos< V<> tVpos< U<>: Vpos<K V<o tVpos<< V<> tTransient [V<S: Hyst, V<&
PSx PSx PSx PSx PSx deduc,” PSx
set 1 076 019 076 02 076 020 076 022 076 029 076 _049
set 2 077 018 077 02 077 020 077 022 077 029 077 049
set 3 078 018 078 02 078 020 ’ 078 022 078 029 078 049
set 4 079 019 078 02 079 020 0793 022 079 029 079 049
70 5262028

fonite J the positive-sequence voltage

601/ P130C/EN MIC11 3-237



3 Operation

(continued)

V<>: Blocking

tVneg> EXT
[ 04% 084 ‘ (V<>' tVneg>
AV Hyst, V<G —_— e PS% -
deduc, PSx [ % ]
{ * J
V<> Vneg>
PSx S ——" P
t = 1
1 — 1 —
+ V<> Vneg o t 4449 V<& tVneg>
elapsed
308 25 [ 042 021 }
V<>: Blocking V<& Starting
tVne?>> EXT £ < Vneg>
[ 041 095 ] 1V tvneg>> [ 042 019 )
L PSx
Lox ]
V<> Vneg>>
PSx ——q¢
L+
—1 — . |-
t 0
L V< tVneg>>
T elapsed g
[ 042 022 ]
V<> Starting
Vneg>> )
Parameter |V<>: Vnegd V<>: tVneg> V<> Vneg>> V<> tVneg>> V<O Hyst, VO [ 042 020 }
bSx PSx PSx bsx deduc,” PSx
set 1 076_023 76 025 076 02 076 026 076 049
set 2 077 023 77 025 077 02 077 026 077 049
set 3 078 023 078 025 078 02 078 026 078 049
set 4 078 023 079 025 079 02 079 026 079 049
i 100 057578%
3-175

3-238

Monitoring the negative-sequence voltage
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went voltage
The V<> function monitors either the neutral-displacement voltage calculated by the
P130C from the three phase-to-ground voltages. The neutral displacement voltage is
monitored to determine whether it exceeds set thresholds. The triggers are followed by
timer stages that can be blocked via appropriately configured binary signal inputs.

Es

V<> VNG *

ap5 252

60 40750484

Sonditioning the-measured variable
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3 Operation

(continued)

1 ; 2 5 4 5 3 7
¥<>: Blocking
tVNG> EXT
[ 041 072 ] P <
<>
W Hyst, VO bonr tVG
deduc.” PSx [ 5 ]
* P S A
«MAIN; Protection il c‘§§§’ VRG> c
active *
306 DG1 [ ]
1 |- ] —
V<>: Ready N
t 0 R
042 003 ] Y ) V<> YRGS
: ) elagsed
{ 041 045 )
V<>: Blocking V<>: Starting
{VRG>> EXT P < G>
[ 041 073 ] A 1 Vo, tNess K [ 041 044 ]
L PSx
L * 1
V& VRG>
L——ic PSx ——————¢
[ » 1
1 — 1 [
SV NG T t 0 VO VNG
elapsed
305 252 [ 041 046 ]
V<> Starting
VNG>>
«[Parameter | V<>: VNG VST tUNGS VST TRESS VS TEGSS V<> Byst. Vo [ 042 008 ]
PSx PSx PSx PSx deduc,” PSx
set 1 076 01 076 013 076 012 076 0 076 049
set 2 077 01 177 013 077 012 077 014 077 049
set 3 078 01 078 013 078 012 078 014 078 049
set 4 079 0 078 013 079 012 079 0 079 049
4 100 D5Z578CA
3-177 Monitoring the neutral-displacement voltage
!
3-240
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3.32 Over-/lUnderfrequency Protection (Function Group f<>)

The P130C monitors the selected voltage to determine whether it exceeds or falls below
set frequencies. The frequency is determined from the difference in time between the
zero crossings of the voltage (voltage zeroes). The over-/underfrequency protection
function has four stages. The operation of over-/underfrequency protection wil} be

explained below using the first stage as an example.

Over-/underfrequency protection can be disabled or enabled from the local control panel.

Moreover, enabling can be done separately for each parameter subset.

rd

£<>: General
enable USER
[ 023 031 ]

=1

0: No

1: Yes

pa

f<>: Enable
PSx

L]
.

0: Mo

1: Yes

+ | Parameter

<>: Enable

f
p
0
0
0
4

100

[ 042 100 )

f£<>: Enabled

f<>: Ready
[ 042 101 1

f<>: Not ready
[ 042 140 }

FSZ0104C

disabling, enabling, and readiness of f<> protection

-801 / P130C/EN MIC11
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3 Operation

(continued)

Selecting the measuring

voltage
By selecting a measuring voltage setting, the user defines the voltage that is used by the
over-/underfreguency protection function for measurement purposes. This can be either
a phase-to-ground voltage or a phase-to-phase voltage.

1 2 3 [ 4 & i & 7
<

+MAIN: Protection 51 ;;;;lssﬁgtmn
actlve J [ 018 202 ]
c

f<>: Ready
[ 042 101 ]

YA-6 1VA-G*/3 ~ , 1

¥8-6 1VB-G*/3 ~ 2

vC-G 1VC-6#/3 ~ 3

1. —— <> VMeas .

305 725

1 Voltage A-G
2: Voltage B-G
3: Voltage C-G
4: Voltage A-B
5: Voltage B-C

6: Voltage C-A

7 150 ATIOI50

3-179 Selecting the measuring voltage
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Over-/underfrequency protection requires a measuring voltage of sufficient magnitude.
Over-/underfrequency protection will be blocked instantaneously if the measuring voltage

falls below the set threshold of the undervoltage stage.

In order to avoid frequency stage starting caused by brief frequency fluctuations or
interference, the evaluation time can be set by the user. The operate conditions must be
satisfied for at least the duration of the set evaluation time in order for a signal to be

issued.
- f 2 3 ‘ 4 | 7
‘
f<>: Undervolt.
block. V<
[ 018 200 ]
—
5 f<>: Blocked
T by V<
[7042 102 }
L4
f<>: Evaluation
time
[ 018 201 ]
f
£<>: YNo.
periods reached
a5 701
£ Meas .
8 305 126 47701514
;/ . . . I3
Inde. ge blocking and evaluation time setting
/ R
601/ P130G/EN MIG11 3-243



3 QOperation

(continued)

Operating modes of over-/
underfrequency protection

Frequency monitoring

Frequency monitoring
combined with differential
frequency gradient
monitoring (df/dt)

3-244

For each stage of the over-/underfrequency protection function, the user can choose
between the following operating modes:

O Frequency monitoring
O Frequency monitoring combined with differential frequency gradient monitoring (df/dt)

0O Frequency monitoring combined with mean frequency gradient monitoring (Af/At)

Depending on the setting, the P130C monitors the frequency to determine whether it
exceeds or falls below set thresholds. If an operate threshold in excess of the set
nominal frequency is set, the P130C checks to determine whether the frequency
exceeds the operate threshold. If an operate threshoid below the set nominal frequency
is set, the P130C checks to determine whether the frequency falis below the operate
threshold. If it exceeds or falls below the set threshold, a set timer stage is started. The
timer stage can be blocked by way of an appropriately configured binary signal input.

In this operating mode of the over-/ underfrequency protection function, the frequency is
also checked to determine whether the set frequency gradient is reached (in addition to
being monitored for exceeding or falling below the set threshold). Monitoring for
overfrequency is combined with monitoring for a frequency increase; monitoring for
underfrequency is combined with monitoring for a frequency decrease. If both operate
conditions are satisfied, a set timer stage is started. The timer stage can be blocked by
way of an appropriately configured binary signal input.

P130C-301-401-601 / P130C/EN MIC11
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y monitoring
‘with mean
gradient

7 (41748

The frequency gradient can differ for system disturbances in individual substations and
may vary over time due to power swings. Therefore it makes sense to take the mean
value of the frequency gradient into account for load-shedding systems.

In this operating mode of over-/underfrequency protection, frequency monitoring must be
set for 'underfrequency monitoring'.

Monitoring the mean value of the frequency gradient is started with the starting of
frequency monitoring. If the frequency decreases by the set value Af within the set

time At, then the At/Af monitoring function operates instantaneously and generates a trip
signal. If a frequency change does not lead to an operate decision of the monitoring
function, then the At/Af monitoring function will be blocked until the underfrequency
monitoring function drops out. The trip signal can be blocked by way of an appropriately
configured binary signal input.

. blocked

At

120

T520126C

Jperation of frequency monitoring combined with Af/At monitoring

601 / P130C/EN M/C11
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3 Operation

(continued)

1 1 | 3 4 5 6 7
f£<>; Blocking
£1 Xt <
L 062103 ] ‘|£¢>: Oper.
mode fﬁ) PSx
Lo 1
1 - — ‘
2
3
e f
. ; b
2: f with df/dt }gg): 7l
3: f w, Delta f/ "o ]
Delta t [ ]
#MAIN: Nominal
frequ. fnom
[ 010 030 ) pa
f£<>: Ready ! ¢ __cgéi til ]
042 101 [ *
0[14}\1!\‘; Protgction 1 — 1 —
ac'\‘alive t 0 £<>: Trip signal
08 031 L ra— ¥ 1 H €
£<>1 Blocked 4 T 1&] 2 ' e £l P eton
by V< ) [ 042 111 ]
hAOIJZ 102 ]
IN: M.c.b, -
trip V EXT )
[ 004 061 ] f<>: Starting f1
< [ 042 107 }
for dfl/dt
PSx
L * 1 )
c
+ £<>; No. —e
periods reached
305 701
1 [ 1 [
+ £<>: fMeas —] df/dt ®
e 726 L I—m £<>: Starting
Start. cond. met i, [ﬂéfglloa ]
1 —
~ | £ SPMON: Setting
error £<>
f<>: Delta £1
PSx [ 098 028 ]
L * 1
f<>: Delta t1 &
PSx JL
.+ 1
¢
ik H
1 3 — L
R
at/at £¢>: Delta £1
4] P98I
Start. cond. met ‘——‘_l [f Delt ]Ll
<> Delta t
- elapsed
[ 042 110 ]
+ | Parameter < Oger. [REHE#] f<r dfl/dt £<>: Delta f1 <> Delts tl <O tfl
mode £ PSx PSx PSx PS PSx Ps
set 1 018 120 018 100 018 108 ] 2 018 116 018 104
set 2 018 121 018 10 0 09 .3 018 117 018 105
set 3 018 122 018 10 018 110 0 4 018 118 018 106
set 4 018 123 018 103~ To01g 11T B _loeis 135 J018 118~ [01B 107 _
4 20 4TS24

3-182

3-246

First stage of the over-/ underfrequency protection function
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3.33 Power Directional Protection (Function Group P<>)

The power directional protection function determines the active and reactive power from
the fundamental waves of current and voltage. The sign of the active or the reactive
power, respectively, is evaluated for direction determination.

or enabling

ction
The power directional protection function can be disabled or enabled from the local
control panel. Moreover, enabling can be carried out separately for each parameter set.

X
P<>: General
enable USER
[ 014 220 ]
\__] —
0
1
0: No
1: Yes
. -
‘|[p<>: Enabled
PSx
[« 1 ‘
[ . P<>: Enabled
0 [ 036 250 1
1
07 o + [ Parameter l;é): Enabled
set 1 014 252
1: Yes set 2 253
set 3 254
set 4 255
80 4525050

nal ,.'» *9r disabling power directional protection
£

termination
The P130C determines the active and reactive power from the fundamental waves of the
three phase currents and the phase-to-ground voltages. If the measuring-circuit
monitoring function detects malfunctioning in the voltage measuring circuit, power
determination will be biocked.

601 [ P130C/EN M/C11 3-247



3 Operation

(continued)

P<>: Enabled P ’ c
& 036 250 ]
ICNON: Meas, e -

SR
L ! fnom dr)
o) ] - . PP .

402 631

VA-G - s

PO P .
402 833
PO B .

402 634

PO Q ¢

Q 402 632

PS> 04 .

402 635

Py O~ .

462 £36

H 80 AST5052%

3-184 Power determination
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wer monitoring
The P130C monitors the active power with two-stage functions to detect when it exceeds
the set thresholds.- The disengaging ratio of the threshold stages can be set.

When the active power exceeds the set thresholds, a starting results. The starting signal
is followed by the set operate and release delays.

2 3 4 5 { 6 7 T
( .
1 por &
PSx
[+ 1
P<>: Diseng.
ratio P> PSx
* 1 e pa
. P<>: Operate P<>: Release
king ———a ¢ delay P> PSx delay P> PSx
* *
! R — —/ — —
t 0 0 t .
7 ; i P<>: SBignal
I B de‘ia‘é’éd
[ 035 087 ]
P<>: Starting
P>
[ 035086 ]
P
P PS>
PSx
]
P<>: Diseng.
ratio P>>P8x
] « «
: P<>: Operate P<>: Release
king ———d ¢ delay P>>P5x delay P>>PSx
* [ *
b — i — —
y
: t 0 0 t . ;
L B DR ; P<>: Signal
IT ’ f PSS delayed
[ 035090 ]
P<>: Starting
P>>
[ 035 089 ]
« | Parameter P> B P<>: Diseng. B<>: Operate P<>: Release
PSx ratio P> PSx delay P> PSx delay P> PSx
set 1 017 120 017 124 017 128 017 132
set 2 017 200 7 125 017 129 017 133
set 3 017 201 7 12§ 017 130 7 134
set 4 017 202 017 127 017 131 017 135
+ | Parameter PO P> P<>: Diseng. P<>: Operate P<>: Release
) PSx ratio P>>P8x delay P>>PSx delay P>>PSx
set 1 017 140 7 144 017 14 017 152
set 2 017 7 145 017 14 017 153
set 3 017 7 146 017 15 017 154
set 4 017 143 017 147 017 15 017 155
150 1925084

\ctive power monitoring
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3 Operation

(continued)

Active power direction
The P130C determines the sign of the active power. If the sign is positive, a forward-
directional decision is issued; if it is negative, a backward-directional decision results. A

setting determines whether a trip signal is triggered by a forward-directional, a backward-
directional or a non-directional decision.

P4

P&y Direction

P> PSy
L+ 1
— —
1
2
3

1; TForward

directional
2; Backward
directional
3: Nom- ,
directional P §§>ﬁa§r%

4 g?}b 088 ]

P<>: Signal
24 delagzd

5 087
R

102 633 . &
¢ PO P

102 63t &

b4

P<>: Direction
B> PSx

L * 1

1 I
1
2
3

1, Forward

directional
2; Backward
directional
3: ¥on- .
directional &2 EEZAa{r§§>

[ 035091 }

PO Signal
P> delaxed
[ 035090 ]

156

Parameter

PO

Direction
PSx

P<>: Direction
p>> PSx

017 156

set

i3
k]
NN

oo o
~3 2~

7
017 158
7

set

0

52504

3-186 The direction-dependent trip signal of the active power protection function
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sower monitoring

The P130C monitors the reactive power with two-stage functions to detect when it
exceeds the set thresholds. The disengaging ratio of the threshold stages can be set.

When the reactive power exceeds the set thresholds, a starting results. The starting

signal is followed by the set operate and release delays.

king

P> Q>
PSx
(. * 1
P<>: Diseng.
ratio 0> P X
] < <
P<: Operate P<>: Release
—q ¢ delay [ PSx dela{ 0> PSx
*
— — — —
t 0 0
iy ' i ;
P OO
PSx
[+ 1
P<>: Diseng.
ratio Q>>PSx
* Pl Pa
P<>: Operate P<>: Release
—d ¢ delay Q>>PSx delay Q>>PSx
[ = L+ 1
1 — - sm— -
t 0 0
o 1T ¥ i —
+| Parameter PO P<>: Diseng. P<>: Operate P& Release
PSx ratio Q> PSy delay Q> PSx delay Q> PSx
set 1 017 017 164 017 16 0 72
set 2 017 16 017 165 017 169 017 173
set 3 017 16 017 166 017 17 017 174
set 4 017 163 017 167 017 171 017 175
+ | Parameter |[P<O: Q0> P<>: Diseng. P<>: Operate P<>: Release
PSx ratio Q>>P8x dela 8>>PSx delay 0>>PSx
set 1 017 180 017 184 017 188 017 192
set 2 017 017_185 017 189 017 193
set 3 017 017 186 017 180 017 184
set 4 017 183 017 187 017 191 017 195

150

PO S:.gnal
Q> delaye
035 083

P<>y Starting
0>
[ 035 082 ]

P<>: Signal
05> delgged
[

P<> Starting

[ 035 095 ]

19750454

Reactive power monitoring

—

-601 / P130C/EN M/C11
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3 Operation

(continued)

Reactive power direction
The P130C determines the sign of the reactive power. If the sign is positive, a forward-
directional decision is issued; if it is negative, a backward-directional decision results. A
setting determines whether a trip signal is triggered by a forward-directional, a backward-
directional or a non-directional decision.

<
P<>y Direction
[923 PSx

ﬁ[ }r—
1
2
3

1; Forward
directional
2: Backward
directional
3: Non- . .
P<>: Signal directional &|21 P aatal

signal Q>
> delayed [ 8?5 094 )
§035 093 ]
$ PO OF

402 635 &
PO O

482 $3¢ &

<

P<>: Direction
0> PSx
]
— —
1
2
3

1: Forward

directional

2; Backward

directional

3: Non~ :

: . P<>: Trid
P<>: Signal directional & )21 signal Q§>
Phhits TR

+ | Parameter |P<>: Direction P<>: Direction
PSx PSx

set
set
se
set

b 150 45750564

et

1
2
3
4

7 7 196
017 7167
017 178 017 158
017 7189

3-188 The direction-dependent trip signal of the reactive power protection function
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3 Operation

(continued)

3.34 Circuit Breaker Failure Protection (Function Group CBF)

An adjustable timer stage for monitoring circuit breaker action is started with the general
trip signal 1. This timer stage is also triggered if, in the presence of a general starting
signal, a trip decision from an external protection device is acquired through a signal
input. The general trip signal 2 of the P130C is not used to trigger circuit breaker failure
protection. If the fault still persists when the timer stage elapses, the ‘CB failure’ signal is

issued.

The input of a 'trip on starting' signal via an appropriately configured binary signal input
generates an undelayed trip signal, provided a general starting signal is present.

1 2 5 7
<
CBF: General
enable USER
[ 022 080 ]
CBF: Enabled
0: Yo . [ 040 055 ]
1: Yes CBF: tCBF
[ 011 067 ]
. T t CBF: CB failure
QMAIIE; Protection [ 036 017 ]
active
386 601 CBF: tCBF running
%}ggg E%allel PIES [ 036 066 ]
037 01
oEv(AIN: Ge%egal
starting int.
i Es trip
MAIN: Gen.
signal 1 —_ L mrte on
£836 005 3 ‘_’—&ﬂ CBF: Trip signal
040 026
CBF: Starting J [ 0 !
trig, EXT
[ 0%8 016 ]
1 106 SBI50688
3-189 Circuit breaker failure protection

P130C-301-401-601 / P130C/EN M/C11
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3 Operation

(continued)

3.35 Measuring Circuit Monitoring (Function Group MCMON)

The P130C monitors the phase currents and voltages for balance during healthy system
operation. If either unbalance or the lack of measuring voltage is detected, action is
taken to prevent the unit from malfunctioning.

1 2 3 4 5 3 7
MAIN: M.c.b. SFMON: M.c.b.
trlp V EXT . trip Vv
[ 004 061 1] [088 000 ]
7 MCMON: Meas.cire.
2 ’ Vv,I faulty
MCMON: Meas { 037 0207 )
MCMON : .
circ, I faulty L SFMON: Meas.circ,
g 040 087 ] V,I faulty
JCMON: Undér- [ 098 016 )
voltage
E 0387038 1
MCMOR : VP?asi
segu. Faulty
38 049
t ! 5] MCMON: Meas.
& cire, V faulty
[ 038 023 }
SFMON: Meas,
circ, V faulty
| ] [ 098 017 )
1 i ' 19750864

3-190 Monitoring signals

Measuring-circuit monitoring can be deactivated by the appropriate setting. In the event
of a fault, measuring-circuit monitoring is blocked.
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Current monitoring is only enabled if the following conditions are met simultaneously:

[0 Measuring-circuit monitoring is enabled.

O The difference between the maximum and the minimum phase current exceeds
0.0510m.

O A general starting signal is absent.

Current monitoring is based on checking the difference in the phase current magnitudes
under the following operate condition:

lP,max - lP,min > |
L < ldff >
P,max

where |p may is the highest of the three phase currents and lp i, is the lowest; g is the
set operate value MCMON: [diff>.

In order to suppress short-term transient processes, the measuring stage lg«> is followed
by a set operate-delayed timer stage MCMON: Operate delay.

If connection is to two current transformers only (in resonant-grounded systems, for

example) evaluation of current {5 can be disabled by an appropriate selection for the
operating mode.

3-255



3 Operation

(continued)

1 l 7 } 3 ; 4 5 | £ 7
b
MCMON: General
enable USER
[ 014 001 ]
0
1 . MCMON: Enabled
0: No [ 040 094 1}
1: Yes
v
MCMON: Op. mode
Idiff>
[ 017 028 ]
4
1
2 —Ll, 3
0: Without
1: In, Ic 1, 2,3 Lg
2: Ia, 1B, IC
1 r—— ~
i 1 CoMP
1B Py
ic 31—
| IP, max| .
- |Ip,max| -}IP,min|
1IP,min|
112, max|-|IP,min| /
MAIN: General 1 IP,max|
starting ki
[ 040 000 ]
>0,05 Inom
7 v
1 [ MCHON: Idiff> MCHON: Operate
elay
in) {017 024 ] [ 617 023 ]
— 1 i )
t 9 MCHON: Meas
I I . : .
LT circ. I faulty
[ 040 087 )
SFMON: Meas,
cire, I faulty
[ 088 005 }
7 150 19750874

3-191 Monitoring the current-measuring circuits
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Voltage monitoring is only enabled if the following conditions are met simultaneously:

O Measuring circuit monitoring is enabled.
O A general starting signal is absent.

In addition to these conditions, either a minimum current having the default threshold
setting of 1> 0.05 1, or the closed position of the circuit breaker can be used as

enabling criteria. If at least one of the phase-to-phase volitages falls below the set trigger
value MCMON: Vmin< for the period of the operate-delayed timer stage

MCMON: Operate delay, thenthe MCMON: Undervoltage signalis
generated.

The signal MCMON: Meas. voltage o.k. is generated if all three phase-to-
phase voltages exceed the fixed threshold of 0.65 V. and there is no incorrect phase
sequence.

Phase-sequence monitoring is enabled if the following conditions are met
simultaneously:

O Measuring circuit monitoring is enabled.

[0 Phase-sequence monitoring is activated.

O All three phase-to-ground voltages exceed 0.4V om.

O A general starting signal is absent.

In order fo suppress short-term transient processes, the phase-sequence monitoring
trigger is followed by a set operate delay of 1 s. Once the operate delay has elapsed,
the signal MCMON: Phase sequence faulty is generated.
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3 Operation

{continued)

1 2 3 2 . . ;
«MCMON: Operate |
de(l»a 023

E»IAI%: iGener]al

EERE 080 1

gacwon: Enabled c>6‘05 Inom

[ 040 094 )

in 1 r“>1

IB Jj =

1c B E— Inj

) inj

L4

MCMON: Op, mode
Vmin< monit
[ 018 078 ]

T
1
2
3

1: Vmin<
2: Vmin< with I enable
3: Vmin< w.CB cont.enab

MAIN: CB closed

sig. BXI '
I 7036 051 ] < .
1 HCHON: Viin<
% c I
[ 017 022 ] t 0

I W MCMON: Under-
1 [ ‘l" ' voltage
yA-6 T . o 21 [-.0387038 1 .
VB-G L SFMON: Under-
N LT voltage
e+ T 1) ] 1T [ 0987009 )]
vC-6
SR
H—+-
>0.65 Vnom
c
— MCMON: M
- ¢ Meas.
LT k _E voltage o.k.
IT [ 0387048 )
IT
MCMON: Phase
sequ. monitor. . -
[ 018 019 }
0
1
0: No
1: Yes
>0.4 Vnom
c
— —
LT &
IT
IT w ¢
#MKIN: Rotary
fie
[ 010 049 ] L— —
60<q (VA~B) <180
60<g (VB-C) <180°
. MCMON: Phase
60<p (VC-A) <180 scgu. V faulty
t 0 [ 038 049 ]
1t i S}’:‘MON:VP¥asit
sequ, Fau
{ ggl} 001 3 Y
3 pri 19750884
o . . N {
3-192 Monitoring the voltage-measuring circuits
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3.36 Limit Value Monitoring (Function Group LIMIT)

or enabling limit
Jitoring
Limit value monitoring can be disabled or enabled from the integrated local control panel.

7 phase currents

2 voltages
The P130C offers the possibility of monitoring the following measured values to
determine if they exceed a set upper limit value or fall below a set lower limit vaiue:

Maximum phase current

Minimum phase current

Maximum phase-to-phase voltage

Minimum phase-to-phase voltage

Maximum phase-to-ground voltage

R T o T 1 O 0 B B

Minimum phase-to-ground voltage

If one of the measured values exceeds or falls below one of the set upper or lower limit
values, respectively, then a signal is issued once a set time period has elapsed.
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3 Operation

{continued)

- [ o I e e I
1 ! H 3 4 ! 5 1 3 7
<
1 LIMIT: General
enable USER
[ 614 030 ]
0
1= LIMIT: Enabled
0% No [ 040 074 1}
R 7 L4
1 Yes LIMIT: I> 1 Lt
(e b c
[ 014 004 ] [ 014 031 ]
«MAIN: Protection i 1
active
e t 0 LIMIT: tI>
e - LT ! ! elagséd
{ 040 220 )
< <
In coup a LIMIT: I>> LIMIT: tI>>
IB | [ 014 020 ] [ 014 032 ]
R
e ] 1 — !
t 0 -
LIMIT: tI>>
Imax 0 . elagsed
Imin b [ 0an 221 ]
Pl ' <
LIMIT: I< LIMIT: tI<
[ 014 021 ] [ 014 033 )
— 1
t 0
H LIMIT: tI<
SN . ' elapsed
[ 040 222 ]
rd <
LIMIT: I LIMIT: £I<K
[ 014 022 ) {014 034 ]
— 1
t 0 .
| " LIMIT: tI<<
7 ’ elapsed
[ 040 223 )
1 150 1201534
3-193 Limit value monitoring of minimum and maximum phase current
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7 3 [ 4 ’ 5 i b 7
b4 <
abjed | LIMIT: VP> LIMIT: tVPP>
T e
! H [ 014 027 ) [ 014 039 ]
tection 1 I
t
LIMIT: tVEP>
=) elapsed
[ 040 228 ]
L4 «
e ] CoMD LIMIT: VEP>> LIMIT: {VPP>>
[ 014 028 ] [ 014 040 ]
—
g - t
; LIMIT: tVEP>>
VPG, max L7 elapsed
, VPG, min [ 040 229 ]
L L4
LIMIT: VPE< LIMIT: LVEP<
[ 014 029 ) [ 014 041 ]
—
t
LIMIT: tVPP<
=) elagsed
[ 040 230 ]
4 e
LIMIT: VPP LIMIT; tVPP<<
[ 014 030 ] [ 014 042 ]
—
T v LINIT: tVPP<<
elagsed
[ 040 231 ]
< 4
LIMIT: VPG> LIMIT: tVPG>
[ 014 023 ] [ 014 035 ]
—
t
¥ LIMIT: tVPG>
- elapsed
L [ [ 046 224 ]
T - < .
/ + B _l_ comMp LIMIT: VPG> LIMIT: tVPG>>
[ 014 024 ) [ 014 036 ]
3 -
L t
—~ LIMIT: tVPG>>
VPR, max LT elapsed
VPP, min [ 040 225 )
< «
LIMIT: VPG< LIMIT: tVPG<
[ 014 025 ] [ 014 037 ]
—
t
LIMIT: tVPG<
=) elagsed
[ 040 226 ]
< «
LIMIT: VPG<< LIMIT: tVPG<<
[ 014 0626 ] [ 014 038 )
I !
t
¥ LIMIT: tVPG<KL
=) elapsed
[ 040 227 ]
?20 ATI0154
fmit monitoring of maximum and minimum phase-to-phase voltage and maximum and minimum phase-to-ground voltage
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3 Operation

(continued)

Monitoring the neutral-
displacement voltage

The neutrél»displacement voltage calculated from the three phase-to-ground voltages
monitored by two stages to determine whether it exceeds set thresholds. If the
thresholds are exceeded, a signal is issued after the set timer stage has elapsed.

1 ? K 4 5 7
LIMIT: Enabled R _
{ 040 074 ]
«MAIN: Protection
active P P
296 003
LIMIT: VNG> LIMIT: tVHG>
va-G [ 014 043 ] [ 014 045 ]
L {,1/3%
-6 M T t LIMIT: tVNG>
+ elagsed
[ 040 168 ]
ve-6 EE— ¢ <
LIMIT; VNG>> LIMIT: tVNG>>
[ 014 044 ] [ 014 046 ]
t
¥ LIMIT: tVNG>>
= elaﬁsed
[ 040 169 ]
i SIHI68h
3-195 Monitoring the neutral-displacement voltage
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3.37 Programmable Logic (Function Group LOGIC)

Programmable (or user-configurable) logic enables the user to link binary signals within
a framework of Boolean equations.

Binary signals in the P130C can be linked by logical ‘OR’ or 'AND’ operations with the
option of additional NOT operations by setting LOGIC: Fct. assignm. outp. n,
where n = 1 to 32. The Boolean equations need to be defined without the use of
brackets. The following rule applies to the operators: ‘'NOT' before 'AND’ before ‘OR’.

A maximum of 32 elements can be processed in one Boolean equation. In addition to
the signals generated by the P130C, initial conditions for governing the equations can be
set from the local control panel, through binary signal inputs, or through the serial
interfaces.

Logical operations can be controlled through the binary signal inputs in different ways.
The binary input signals LOGIC: Input n EXT (n=1to 16) have an updating
function, whereas the input signals LOGIC: Set n EXT (n=11to 8) are stored. The
logic can only be controlled from the binary signal inputs that are configured for
LOGIC: Set n EXT if the corresponding resetinput (LOGIC: Reset n EXT)
has also been configured for a binary signal input. If only one or neither of the two
functions is configured, then this is interpreted as ‘Logic externally set’. If the input
signals of the two binary signal inputs are implausible (such as when they both have a
logic value of ‘1'), then the last plausible state remains stored in memory.
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3 Operation

(continued)

1 ¢ $ 4 b 3 /
« .
LOGIC: Set 1 USER
[ 034 030 ]
0
1 ] LOGIC: 1 has been
set
0: No J [ 634 067 ]
1: Yes
<
IND: Fct.
assignm. U xxx
[ oxxx xxx ]
Ux1 /
Ux2 il
Ux3
Uxx
LOGIC: 1 set
Address 034 051 erternally
Address 034 059 [ 034 075}
LOGIC: Set 1 EXT &l 511
[ 034 051 ] _1__1 SR
LOGIC; Reset 1 Iy
XT &
{ 034 059 1
1 20 05252748

3-196 Control of logic operations via setting parameters or stored input signals

The LOGIC: Trigger n signal is a ‘triggering function’ that causes a 100 ms pulse to
be issued.

{
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F4

LOGIC: General
enable USER

[031 099 ]

]

LOGIC: Enabled

1: Yes

TOGIC: Fct.
assignm, outp. 1
[ 030 000 ]

Input 1

00 ]

Input 16
15 ]

1 has been

67 1

8 has been

174 ]

1 set

Set 1 USER
130 ]

Set & USER

137 1

m

P4

LOGIC: Trigger 1

[ 034 038 ]
- -

J11

0: don't execute

1: execute

P4 .

L0GIC: Trigger §

[ 034 045 ]
] ]

mi

0: don't execute

1: execute

o

pa

LOGIC: Op.

mode t|

output 1
f 030 001 )
Loy —

sl lw|o|—w|o

0

0: without timer
stage

1: Oper./releas.
dela

2: Oper.del./
puls.dur.

3: Op./rel.delay,
retrig

4: Op.del./puls.
dur.grt v

5: Minimum time

output 1
[ 030 002 ]
LOGIC: Time t2
output 1
| [030003]
l

LOGIC: Time tl

I 034 046 )

t1 t2
_—

| LOGIC: Output 1.

[ 042 033 )

LOGIC: Output 1

[ 042 032 ]

D5752004

{
Setts,
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Jtions for programmable logic (shown here for output 1)
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3 Qperation

(continued)

The output signal of one equation can be processed as the input signal for another,
higher-order, equation and this makes it possible to have a sequence of interlinked
Boolean equations. The equations are processed in the sequence defined by the order
of each equation so that the end result of a sequence of interlinked Boolean equations is
given by the highest-order equation.

The output signal of each equation is fed to a separate timer stage with two timer
elements and a choice of operating modes. This offers the possibility of assigning a
freely configurable time characteristic to the output signal of each Boolean equation. In
the Minimum time operating mode, the setting of timer stage t2 has no effect. Figures
3-198 to 3-202 show the time characteristics for the various timer stage operating
modes.
Note: Ifthe unitis set to “off-line”, the equations are not processed and all outputs are
set to a logic value of '0".

1 ’ 2 3 4 5 6 7
t2=10s
LOGIC: Cutput n I
LOGIC: Output
n (t) .
tl B tl
tl=10s
LOGIC: Output n _[—-l . I
LOGIC: Output ER—
n (t) £2 t2
tl, t2> 0 s
10GIC: Output n N .
LOGTI:C: Output
ot tl 2 11 )
3 il - - D550t
3-198 Operating mode 1: Operate/release delay
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T
1 | 7 ‘ 3 5 l 3
2 ="10z3s
otput 0 oo ] e ]
Output
L tl | tl
]
t1 =0 s
Output n .—J—j__r_—l l
Qutput
t2 t2
tl, t2 > 0 s
Output n
Output
tl . 12 t1 t2
] ’ - USE06TA
Operating mode 2: Operate-delay/pulse duration
1 | 2 3 5 5.
t2=10s
Output n
Output
t1 tl
_#.J
p tl = 0 s ~Retrigger pulse
Outp: — I
Output
t2 2
t2
i
Retrigger pulse
tl, 12> 0 s gger p ~
Qutput n _rl
Output
tl t2 tl - t2
t2
o e e
t2
B e —— e
160 DS750CH
Operating mode 3: Operate/release delay, retriggerable
{
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3 Operation

(continued)

LOGIC: Qutput n _____j__] [

LOGIC: Output
n {t)

t2 =103
weic: output » o1 L]
LOGIC: Output
n (1) ) ‘

t1 11
fz ! — ]|

tl =0 s
oeIc: outpat n 1 L[ | |
LOGIC: Output I
n (t) t2 1 t2

Retrigger pulse

th, t2>0s

T

£l

t2

£l

S eSS

iy

ut

t2

tl

O e =

DSI50CRA

3-201

Operating mode 4: Operate-delay/pulse duration, retriggerable

LOGIC: Output n

LOGIC: Output
n (t)

1

R

&

£l

S U —

DRI00CA

3-202

3-268

Operating mode 5: Minimum time

Through appropriate configuration, it is possible to assign the function of a binary input
signal to each output of a logic operation. The output of the logic operation then has the
same effect as if the binary signal input to which this function has been assigned were

triggered.
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LOGIC: Sig.assig.
outp. 1
[ 044 000 ]

1 BEXT
M ]
2 EXT
BB ]
3 EXT
’cC
- Address AAA AR —'7 34} §ignal 1 EXT
Output 1 J [ U [ ARR AAR ]
132 ) < ‘
‘4 INP; Fet.
: assignm, U xxx
[ xzx xxx ]
Address ARL AAR
-Dxxx
XY
«
LOGIC: Sig.assig,
outp. l(t?
[ 044 001 ]

N / .

Address BBB RBH —F o 5ignal 2 EXT
Output L J [ BSB BBB ]
133 ) P

INP; Fct.
assignm., U xxx
[ oxxx xxx ]
hddress BBB BBB &
-Uxxx
7Y
205 D5Z52FBA
Signal assignment to outputs of Boolean equations

{
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4 Design

The P130C is mounted in an aluminum case.” Conpection is via threaded terminal ends.
The case is suitable for either wali-surface mounting or flush panel-mounting. The
mounting brackets adjust for flush mounting.

Figures 4-1 and 4-2 show the case dimensions and mounting dimensions. A cover
frame is supplied for flush mounting (see Installation and Connection).

Regardless of model, the P130C - like all other device types in the MiCom Px30 system -
is equipped with the standard local control panel. The local control panel is covered with
a tough film so that the specified degree of protection will be maintained. In addition to
the essential control and display elements, a parallel display consisting of a total of 17
LED indicators is also incorporated into the local control panel. The meaning of the
various LED indications is shown in piain text on a label strip.

The components located behind the front panel are energized. Therefore always turn off
the supply voltage before opening the device.

The processor module with the local control module is attached to the reverse side of the
removable front plate and connected to the combined [/O module via a ribbon cable.

The 1/0 module incorporates the power supply, the optional input transformers, the
output relays and optical couplers for binary input signals.

The secondary circuit of operating current transformers must not be opened. If the
secondary circuit of an operating current transformer is opened, there is the danger that
resulting voltages may injure personnel or damage the insulation.

The threaded terminal block for current transformer connection is not a shorting block.
Therefore always short-circuit the current transformer before loosening the threaded
terminals.

The front pane!l houses the -X6 serial interface for parameter setting by way of a PC.

The optional communication interfaces (-X7 and -X8 or -X9 and -X10) and the optional
IRIG-B input (-X11) are located on the underside of the case.
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4 Design

{continued)
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4-1

Dimensional drawing of the wall-mounting case (-X7 and -X8 or -X9 and -X10: optional communication interfaces; -X11: optional IRIG input;

-X31 and -X32: optional InterMiCOM interface for connection to optical fiber, X33: optional interMiCOM interface for connection to wire)

4-2
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1sional drawing of the flush-mounting case (-X7 and -X8 or -X9 and -X10: optional communication interfaces; -X11: optional IRIG input;
and -X32: optional InterMiCOM interface for connection to optical fiber, X33: optional InterMiCOM interface for connection to wire)
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raflation and Connection

5 installation and Connection
5.1 Unpacking and Packing

All P130C units are packaged separately in their own cartons and shipped inside outer
packaging. Use special care when opening cartons and unpacking units, and do not use
force. In addition, make sure to remove the supporting documents supplied with each
individual unit from the inside carton.

After unpacking each unit, inspect it visually to make sure it is in proper mechanical
condition.

If the P130C needs to be shipped, both inner and outer packaging must be used. If the
original packaging is no longer available, make sure that packaging conforms to
DIN 1SO 2248 specifications for a drop height £ 0.8 m.

5.2 Checking the Nominal Data and the Design Version

_ The nominal data and design version of the P130C can be determined by consulting the

type identification label (see Figure 5-1). One type identification label is located next to

the upper terminal blocks. Another copy of the type identification label is affixed to the
" outside of the P130C packaging.

P130C P130C-XXXXXXX-301-401-601 Diagram  P130C.401 XX.Yy
VUnom/NE,nom =50..130V Jlhom=1/8A |lEnom=1/5A |lgpnom = A from = 50/60 Hz
‘ Ut nom = Uk nom = 24 ... 250 V DC CE
! Specification F B.XXXXXX.Y
ARENSL EN 60255-6 / IEC 255-6

>130C type identification label

-601 / P130C/EN M/IC11

The data shown on the type identification label include the nominal auxiliary voltage
Vanom ('Unnom ') @nd the nominal input voltage Vignom ((Ugaom )

The P130C design version can be determined from the order number. A breakdown of
the order number is given in Chapter 14 of this manual and in the supporting documents
supplied with the unit.



5 Instaliation and Connection
(continued)

5.3 Location Requirements

The P130C has been designed to conform to EN 69255-6. Therefore it is important
when choosing the installation location to make sure that it provides the conditions
specified in the chapter entitled 'Technical Data'. Several important conditions are listed

below.
Climatic conditions
Ambient temperature; -5 °C to +55 °C {+23 °F to +131 °F]
Air pressure: 800 to 1100 hPa
Relative humidity: The relative humidity must not result in the formaﬁon of
either condensed water or ice in the P130C.°
Ambient air: The ambient air must not be significantly poliuted by dust,
smoke, gases or vapors, or salt.
Mechanical conditions
Vibration stress: 10 to 60 Hz, 0.035 mm and 60 to 150 Hz, 0.5 g

Earthquake resistance; 5t0 8 Hz, 3.5mm/1.5mm,8to35Hz, 5 m/s?, 3 x 1 cycle

Electrical conditions for
auxiliary voltage for the
power supply
Operating range: 0.8 to 1.1 V nom With a residual ripple of up to 12 % Vi nom

Electromagnetic conditions ‘
Appropriate measures taken in substations must correspond to the state of the art (see,
for example, the VDEW ring binder entitled "Schutztechnik” [Protective Systems],
Section 8, June 1992 edition, which includes recommended measures for reducing
transient overvoltage in secondary lines in high voltage substations).
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5.4 Installiation

The dimensions and mounting dimensions for surface-mounted cases are given in
Chapter 4. When the P130C is surface-mounted on a panel, the leads to the P130C are
normally run along the front side of the mounting plane. If the wiring is to be in back, an
opening can be provided above and below the surface-mounted case, as shown in
Figure 5-2 for the lower opening. The same applies analogously to the upper opening.

.13

-
18

) i ‘ o |

Ypening for running the connecting leads to the surface-mounted case (dimensions in mm)
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5 Installation and Connection

(continued)

Flush-mounted cases are designed to be flush-mounted in control panels. The
dimensions and mounting dimensions are given in Chapter 4. When the P130C is
mounted in a cabinet door, special sealing measures are necessary to provide the
degree of protection required for the cabinet (IP 51). Figure 5-3 shows the reguired
panel cutout for the flush-mounted case. After the case has been mounted, the cover
frame must be snapped onto the mounting bolts of the flush-mounted case (see Figure
5-4) in order to maintain the required degree of protection.

162,5%0%
125 1508

281 +1
255 #

40Y5070

5-3

5-4

Panel cutout for the flush-mounted case (dimensions in mm)
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4050764

1stallation of the flush-mounted case
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5 Installation and Connection
(continued)

5.5 Protective Grounding

The unit must be reliably grounded to meet protective equipment grounding
requirements. The case is grounded using the appropriate bolt and nut as the ground
connection. The cross-sectional area of this ground conductor must also conform to
applicable national standards. A minimum conductor cross section of 2.5 mm? is
required.

In addition, a protective ground connection at the terminal contact on the power supply
module (identified by the letters "“PE” on the terminal connection diagram) is also
required for proper operation of the unit. The cross-sectional area of this ground
conductor must also conform to applicable national standards. A minimum cross section
of 1.5 mm? is required.

The grounding connection at both locations must be Iow-inductance, i.e., as short as

possible. :
1 ] Z l 3 4 b 3 7
T— 1
L2
FF— 3
L )
-

PE terminal

Pos. | Description

1 Hut M4

2 Tooth lock wash.h4.3

3 Clamp bracket

4 Bolt M4
! w , 0T
5-5 Mounting the PE terminal
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5.6 Cannection

The P130C must be connected in accordance with the terminal connection diagram
indicated on the type identification label. The terminal connection diagram is included in
the Supporting Documents supplied with the unit. The terminal connection diagrams that
apply to the P130C are also found in the appendix to this manual.

Copper leads having a 2.5-mm? cross-section are generally suitable as the connecting
leads between the current transformers and the P130C. Under certain conditions the
connecting leads between the main current transformers and the P130C must be short
and have a larger cross-section in order to handle the allowable burden on the main
current transformers. Copper leads having a 1.5 mm? cross section are adequate for
connecting the binary signal inputs, the signaling and triggering circuits, and the power
supply input.

All connections run into the system must always have a defined potential. Connections
that are pre-wired but not used should preferably be grounded when binary inputs and
output relays are isolated. When binary inputs and output relays are connected to
common potential, the pre-wired but unused connections should be connected to the
common potential of the grouped connections.

5,6.1 Connecting the Measuring and Auxiliary Circuits
Before connecting the auxiliary voltage V4 for the P130C power supply, make sure that
the nominal value of the auxiliary device voitage agrees with the nominal value of the

auxiliary system voltage.

The P130C has an auxiliary voltage supply that can be switched between ranges and is
factory-set for the voltage range of Vi pnem = 110 to 250 V DC or 100 to 230 V AC.

Before changing the auxiliary voltage range, turn off any connected auxiliary voltage.
The components located behind the front panel are energized!

The voitage range is switched by repositioning piug-in jumpers on the | / O (input-output)
module. After loosening four bolts on the front side of the front panel the local control
module (front panel and processor module), can be removed once the following
connectors have been unplugged:

O The ribbon cable piug connecting the local control module to the 1 / © module

O The ribbon cable plug connecting the local control module to the optional serial
communication interfaces (fo optical fibers or to wires)




5 Instaliation and Connection

(continued)

In the upper portion of the | / O module, between output relay and current input
transformers, are plug-in jumpers, which are plugged in a position depending on the
desired auxiliary voltage range.

S 24-60V

110-250v

24-60V 110-250v

| L

5 150 ] W0

5-6 Switching the auxiliary voltage supply. The factory-set jumper position fs shown.
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5

ieasuring inputs
When connecting the system transformers, check to make sure that the secondary
nominal currents of the system and the unit agree.

The secondary circuit of operating current transformers must not be opened. If the
secondary circuit of an operating current transformer is opened, there is the danger that
the resulting voltages may injure personnel or damage the insulation.

The threaded terminal block for current transformer connection is not a shorting block.
Therefore always short-circuit current transformers before loosening the threaded
terminals.

\g the measuring

The system current transformers must be connected in accordance with the standard
schematic diagram shown in Figure 5-7. It is essential that the grounding configuration
shown in the diagram be followed. If a connection is in opposition, this can be taken into
account when making settings (see Chapter 7). '

601 / P130G/EN MICH 5-8




5 Installation and Connection
(continued)

150

BI30C |

10250124

5-7

5-10

Standard schematic diagram for the P130C.
1) The current transformers are not fitted in the frequency protection model.
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1g the measuring
- ground fault
jetermination
idy-state values
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If P130C operation is to include the GFDSS function (ground fault direction
determination using steady-state values), then the T 4 current transformer must be
connecied to a window-type current transformer or a current transformer in Holmgreen
configuration. If the metal sheath of the cable is led through the window-type
transformer, then the overhead ground wire must be led through the core again before it
is connected to ground. The cable sealing end must be attached so that it is insulated
from ground. This ensures that any currents flowing through the sheath will not affect
measurement.

Ground fault direction determination using steady-state values (GFDSS) requires the
three phase-to-ground voltages as the measuring voltage..From these, the P130C
calculates the the neutral-displacement voltage. The phase voltages are taken from the
same transformers as the measured variables for distance protection.

Figure 5-8 shows the standard connection for the GFDSS function. With this connection
configuration, ‘forward/LS' is displayed if a ground fault occurs on the line side. A
different connection direction for the current or voltage transformer is possible if the
appropriate setting is made (see Chapter 7).

5-11




5 Instaliation and Connection
(continued)

T
t . 1 5 6 7
Connection to Connection to
Holmgreen group Window-type CI
b ﬁ
B & < i
C ‘f ¢
A Vo
Nar,
7 .
. ]
¢; K ,.k i
= :% gg ] R '
=il ¢ |
7 L 1 l |
7 l | ' ]
1Y =
Py 7
5 ¢ |
333 % %c | 7 B
} ) 1 ] v v
PP é‘ ﬁ b o
. 1
G I S _
lU )| [
e
23 r—)1 ¥
R
LS (P130c .
7 160 40250604
5-8 Connecting the GFDSS function to Holmgreen-configuration transformers and window-type transformers
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rattation and Connection
)

Either a transmission device or pilot wires are required for signal transmission,
depending on the operating mode selected. Transposed or twisted lines should be used
for the pilot wires. Two or four lines are required. If only two lines are available, there
must be an all-or-nothing relay in each station for coupling received and transmitted
signals. The colls of the all-or-nothing relays must be designed for half the loop voltage.
Figure 5-9 shows connection with two lines and Figure 5-10 connection with four lines.

The protective signaling transmitting relay can be set to either Transm. relay break
contact or Transm. relay make contact, In the first case the break contact of the

transmitting relay must be wired, and in the second case the make contact must be
wired. The figures show the connection for the setting Transm. relay break contact.



5 Installation and Connection
(continued)

premmems 3

Protection device a

PSIG: Send

) (transm,relay)
' [ 037 024 ) i

I+

'.l }*ﬂ 1_/\1”__;

|
[ —

i PSIG: Receive EXT s
[ 036 048 1]

w |

I' ///— \
N

v

! [ 036 048 } !

PSIG: Send
(transm.relay)
[ 037 024 ]

160

45250814

5-9
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5 Installation and Connection
(continued)

Connecting the binary
inputs and output relays
The binary inputs and output relays are freely configurable.

The terminal connection diagrams give a polarity for connection of the binary signal
inputs. However, this is only a recommendation. Connection can be as desired.
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=zflation and Connection

5.6.2 Connecting the IRIG-B Interface

An IRIG-B-interface for time synchronization may be installed as an optional feature. ltis
connected by means of a BNC connector. Coaxial cable having a characteristic
impedance of 50 Q must be used as the connecting cable.

5.6.3 Connecting the Serial Interfaces

The PC interface is provided in order to operate the unit from a personal computer (PC).

The PC interface is not designed for permanent connection. Consequently, the female
connector does not have the extra insulation from circuits connected to the system that
is required per VDE 0106 Part 101.

Communication interfaces are provided for permanent connection of the unit to a control
system for substations or to a central substation unit. The unit is connected to
communication channel 1 either by a special connector with optical fibers or an RS 485
interface with twisted copper wires, depending on the type of communication interface.
Connection to channel 2 is always by way of an RS 485 interface.

The selection and assembly of a properly cut fiber-optic connecting cable requires
special knowledge and expertise and is therefore not covered in this operating manual.

The fiber-optic interface may only be connected or disconnected when the supply
voltage for the unit is shut off.



5 Installation and Connection
(oontinued)

A communication fink consisting of a communication master and several slaves can be
established via the RS 485 interface. The communication master can be a control
station, for example. The devices connected to the communication master, such as the
P130C, are the communication siaves.

The RS 485 interface of the P130C is designed electrically to permit full-duplex operation
through a 4-wire connection. However, communication through the RS 485 interface is
always in the half-duplex mode of operation. The following connection instructions must
always be followed:

O Always use twisted-pair shielded cables only, the kind used for telecommunications
systems, '

O At least one symmetrically twisted core pair will be required.

O Strip cable cores and cable shield right at the connection point and connect properly
in accordance with specifications.

0O Ground ail shields at both ends (largé—area grounding).

O Ground free (unshielded) cores at one end only.

As another option, a 2-wire or 4-wire connection is also possible. For the 4-wire
connection, a cable with two symmetrically twisted core pairs is required. Figure 5-11
shows the 2-wire connection and Figure 5-12 the 4-wire connection, as illustrated for
channel 2 of the communication module. If channel 1 of the communication module is
designed as an RS 485 interface, then the same arrangement would apply.

2-wire_connection: :

Transmitter and receiver must be bridged in all devices that have a full-duplex interface
as part of their electrical system — like the P130C, for example. In the two devices that
form the physical ends of the line, the pair of leads must be terminated by a
200-t0-220-0 resistor. In most AREVA devices, and also in the P130C, a 220-Q) resistor
is integrated into the RS 485 interface and can be connected by means of a wire jumper.
An external resistor is therefore not necessary.

4-wire connection:

Transmitter and receiver must be bridged in the device that forms one physical end of
the line. The receivers of the slaves that have a full-duplex interface as part of their
electrial system (like the P130C, for example) are connected to the transmitter of the
communication master, and the transmitters of the slaves are connected to the receiver
of the master. Devices that only have a half-duplex interface are connected to the
transmitter of the communication master. In the last physical participant (master or
slave) of the communication link, the transmitter and receiver must each be terminated
by a 200-t0-220-Q) resistor. In most AREVA devices, and also in the P130C, a

220-0) resistor is integrated into the RS 485 interface and can be connected by means of
a wire jumper. An external resistor is therefore not necessary. The second resistor must
be connected to the device externally (see Chapter 13 for the resistor Order No.).

5-18 P130C-301-401-601 / P130C/EN M/C11
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5 Installation and Connection

(continued)
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Local control panel
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6 Local Control Panel

All data required for operation of the protection device are entered from the local control
panel, and the data important for system management are read out there as well. The
following tasks can be handled from the local control panel:

Readout and modification. of settings

Readout of cyclically updated measured operating data and logic state signals

Readout of operating data logs and of monitoring signal logs

O 0o o a

Readout of event logs after overload situations, ground faults, or short circuits in the
power system

O Device resetting and triggering of additional control functions used in testing and
commissioning '

Control through the PC interface is also possible. This requires a suitable PC and
operating program (S&R-103). :



& Loceal Control Panel

(continued)

6.1 Display and Keypad

Control and display

elements
The local control panet! consists of an LCD display containing 4 x 20 alphanumeric
characters, eleven function keys positioned below the display, and 17 LED indicators.

TRIP

ALARM

OUT OF SERVICE

HEALTHY

00000

. EDIT MODE

HAREVA

6-1  View of the local control panel
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5 tocal Control Panel

(continued)

Display levels

All data relevant for operation and all device settings are displayed on two levels. At the
Panel level, data such as measured operating data are displayed in Panels that provide
a quick overview of the current state of the bay. The menu tree level below the Panel
level allows the user to select all data points (settings, signals, measured variables, etc.)
and to change them, if appropriate. The user can access a selected event recording
(event log) from either the Panel level or from any other point in the menu tree, by

pressing the READ key @,

Measured Value
Panels

Voltage A~B prim.
20 7 kVP

Voltage B-C prim.
gO.G kVP

Recordings

Oper/Rec/OP_RC
Operat. data record.

. Parameters .

Operation

Events

¥

Device 1D

Cyclic measurements

i

Event counters |

Configuration parameters

o+ (©

“Function parameters .

i

Contro! and testing

Measured fault data

Operat'ing data recording

|

Event recordings

Global -

Measured operating data

General functions

Physical state signals

Parameter subset 1

Logic state signals

Parameter subset ...

6-2
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6 Local Control Panel

(continued)

Display FPanels ‘
The P430 can display 'Measured Value Panels' which are called up by the device
according to system conditions.

Selected measured values are displayed on the Measured Value Panels. The system
condition determines which Panel is called up (examples are the Operation Panel and
the Fault Panel). Only the Measured Value Panels relevant for the design version of the
given unit and its associated range of functions are actually available. The Operation
Panel is always available, '

Menu tree and data points ,
All data points (setting values, signals, measured values, etc.) are selected using a
menu tree. As the user navigates through the menu tree, the first two lines of the LCD
display always show the branch of the menu tree that is active, as selected by the user.
The data points are accessed at the lowest level of a menu tree branch. They are
displayed either with their plain text description or in numerically coded form, as selected
by the user. The value associated with the selected data point, its meaning, and its unit
of measurement are displayed in the line below.

List data points
List data points are a special category. In contrast to other data points, list data points
generally have more than one value element associated with them. This category
includes tripping matrices, programmable logic functions, and event logs. When a list
data point is selected, the symbol '} is displayed in the bottom line of the LCD display,
indicating that there is another level below the displayed level. The individual value
elements of a list data point are found at the lower level. In the case of a list parameter,
the individual value elements are linked by operators such as ‘OR’.

6-4 P130C-301-401-601 / P130C/EN M/C11
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6 Local Confrol Panel

{continued)

Keys

P130C-301-401-601 / P130C/EN M/C11

O ‘Up’ and ‘Down’ Keys &7 [ &

Panel Level:

Press the ‘Up’ and 'Down’ keys to switch between the pages of the Measured Value
Panel.

Menu Tree Level:

Press the ‘Up’ and ‘Down’ keys to navigate up and down through the menu tree in a
vertical direction. If the unit is in input mode, the ‘Up’ and ‘Down’ keys have a
different function.

Input mode:

Parameter values can only be changed in the input mode, which is signaled by the
LED indicator labeled EDIT MODE. Press the ‘Up’ and '‘Down’ keys in this mode to
change the parameter value.

(‘Up' key: the next higher value is selected.

‘Down’ key:  the next lower value is selected.)

With list parameters, press the ‘Up’ and ‘Down’ key to change the logic operator of
the value element.

O ‘Left’ and ‘Right’ Keys ®/ @

Menu Tree Level:

Press the ‘Left’ and ‘Right’ keys to navigate through the menu tree in a horizontal
direction. If the unit is in input mode, the ‘Left’ and ‘Right’ keys have a different
function. ' '
Input mode:

Parameter values can only be changed in the input mode, which is signaled by the
LED indicator labeled EDIT MODE. When the ‘Left' and ‘Right’ keys are pressed, the
cursor positioned below one of the digits in the change-enabled value moves one
digit to the right or left.

(‘Left’ key: the cursor moves to the next digit on the left.

‘Right’ key: . the cursor moves to the next digit on the right.)

in the case of a list parameter, press the ‘Left’ and ‘Right’ keys to navigate through
the list of items available for selection.

ENTER Key &

Panel Level:

Press the ENTER key at the Panel level to go to the menu tree.

Menu Tree Level:

Press the ENTER key to enter the input mode. Press the ENTER key a second time
to accept the changes as entered and exit the input mode. The LED indicator labeled
EDIT MODE signals that the input mode is active.

CLEAR Key (©
Press the CLEAR key to reset the LED indicators and clear all measured event data.
The records in the recording memories are not affected by this action.

Input mode:
Press the CLEAR key to reject the changes entered and exit the input mode.

READ Key :

Press the READ key to access the set of user-selected functions (see "Configurable
Function Keys" in Chapter 3) from either the Panel level or from any other point in the
menu tree. Repeated pressing of the READ key will then sequentially trigger the
selected functions (such as event recordings or setting parameters) if several
functions have been selected.

6-5



6 Local Confrol Panel

(continued)

6-6

O Function Keys o ®
A single function or a menu jump list can be assigned fo each function key (see
"Configurable Function Keys" in Chapter 3). Once a menu jump list has been
assigned to a function key, then repeated pressing of the function key will
sequentially trigger the selected functions.

The following tables, which show the individual contro! steps, specify the displays that
can be changed by pressing specific keys. A small black square to the right of the
ENTER key indicates that the LED indicator labeled EDIT MODE is on. The examples
shown here do not necessarily apply to the device type described in this manual; they
merely serve to illustrate the control principles involved.

6.2 Hiumination of the Display

If none of the control keys is pressed, the display illumination will switch off once the set
return time has elapsed ('return time illumination’ setting in the menu tree at
‘Par/Conf/LOC"). The display illumination is turned on again by pressing one of the
control keys. In this case, the control action that is normally triggered by the key will not
be executed. This response is also exhibited by the function keys. Reactivation of
display illumination is also possible by way of a binary input.

If continuous illumination is desired, the user can set the ‘return time illumination’
function to ‘blocked’.

6.3 Configurable Function Keys F1.to Fx

Function key F1 is not enabled unless the associated password F_KEY: Password
funct. key1 has been entered first. Once the password has been entered, the
function key remains active for no longer than the settime F_KEY: Return time
fct.keys. Thereafter, the function key is disabled until the password is entered again.
The same rules apply to function keys F2 o Fx.

In the following example, the password for the function keys is the factory-set password.

If the password has been changed by the user (see the section entitied 'Changing the
Password"), the foliowing description will apply analogously.

P130C-301-401-601 / P130C/EN M/C11
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(continued)
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Control Step / Description .~~~ ... |Control - |Display -
e T e e ‘jAction- : v
0 Displ Voltage C-A prim.
isplay example. 50 5 1y
Current A prim,.
415 n
1 Press function key F1. Eight asterisks (") @
appear in the fourth line as a prompt for
entering the password. >Rk
23 Press the following keys in sequence:
Lot v@0)
¥
‘Right’
=
e
Up' N
20
e
‘Down’

The display will change as shown in the
column on the right.

Now press the ENTER key.

If the correct password has been entered, the
the previous display will re-appear.

Function keys F1 to Fx are enabled for the set
return time.

If an invalid password has been entered, the
display shown in Step 1 appears.

2b Until the enter key is pressed, the control

action can be aborted at any time by pressing
the CLEAR key.

20.8 kv
Current A prim. -
415 2" '

Voltage C-A prim.

20.8 kv
Current A prim.
415 A

Voltage C~A prim.

3 Press F1 again. The function assigned to
this function key will now be executed.

20.8 kv
Current A prim.
415 A

Voltage C-A prim.

4 i you press any further function keys while
the return time is running, the assigned
functions will be executed without a further
password prompt.

20.8 kv
Current A prim.
415 A

Voltage C-4 prim,




6 Local Control Panel

(continued)

Going from the menu tree
fevel to the Panel level

Going from the Panel level to
the menu tree level

6-8

6.4 Changing Between Display Levels

After start-up of the device, the menu tree level is displayed.

menu free.

Control Step/ Description © 7 ! e f,Coh'tro'_l . IDisplay

e e T Action s e e

0 From the menu tree level, the user can go to Par/Func/Glob/MAIN

the Panel level f ition within the pevice on-iine
anel level from any position wi No {=ofE)

L

while pressing the CLEAR key.

Note: )
It is important to press the ‘Up' key first and
release it last to avoid unintentional resetting of
stored data.

1 First press the "Up’ key and hold it down & + @|fvortage c-a prim.

20.8 kv
Current A prim. ~
415 A

0 Example of a Measured Value Panel.

Voltage C-A prim.:
20.8 KV

Current A prim.
415 A

1 Press the ENTER key to go from the Panel
level to the menu tree level.

XX XYY

After the set return time has elapsed (setting in menu tree: 'Par/Conf/LOC'), the display
will automatically switch to the Panel level if a Measured Value Panel has been
configured. : '
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68 Local Control Panel

{continued)

6.5 Control at the Panel Level

The measured values to be displayed on the Measured Value Panels can first be
selected at 'Par/Conf/lLOC' in the menu tree. The user can select different sets of
measured values for the Operation Panel, the Overload Panel, the Ground Fault Panel,
and the Fault Panel. Only the Measured Vaiue Panels relevant for the design version of
the given unit and its associated range of functions are actually available. The selected
set of values for the Operation Panel is always available. Please see the section entitled
‘Setting a List Parameter’ for instructions regarding selection. If the user has selected
MAIN: Without function for a Panel, then that Panel will be inactive.

The Measured Value Panels are called up in accordance with system conditions. If, for
example, the unit detects an overload or a ground fault, then the corresponding
Measured Value Panel will be displayed as long as the overload or ground fault situation
exists. If the unit detects a fault, then the Fault Panel is displayed and remains active

until the measured fault values are reset — by pressing the CLEAR key @ for example.

0 Up to six selected measured values can be V°ltag§ A‘i prim.
displayed simultaneously on the Panel. Voltage';—cvprim.

20.6 kV
1 1f more than two measured values have ? V°}t§g§ g"ivpri3“~ ]
been selected, they can be viewed one page at I Current A prim.’
a time by pressing the ‘Up'/'Down’ keys. The 415 A

next page of the Measured Value Panel will
also be displayed after the set Panel hold time
has elapsed (setting in menu tree at
‘Par/Conf/LOC").

P130C-301-401-601 / P130C/EN M/IC11 6-9



6 Local Control Panel

{continued)

Folders and function
groups

6.6 Conftrol at the Menu Tree Level

6.6.1

Navigation in the Menu Tree

All data points are grouped according to their function group association and are also
organized in different folders based on practical control requirements.

At the root of the menu tree is the unit type; the tree branches into the three main folders
‘Parameters’, '‘Operation’ and ‘Events’, which form the first folder level. Up to two further
folder levels follow so that the entire folder structure consists of three main branches and
a maximum of three folder levels.

At the end of each branch of folders are the various function groups in which the
individual data points are combined.

: PX yyy .
Unit SR
type »
A T
' —f ;
PX yyy . PX yyy . PX yyy
Folder Parameters . P .. | Operation , | Events
« Ll . Ll
level 1 » . ’ v
TN & TS
| | |
| e ee_ 4 |
A 4
Oper/ -
Folder Cyclic measurements
e o e — —
level 2
7 G
|
A A
Oper/Cycl/
Folder Meas. operating data
< ——
level 3
A A
f
v
F t Oper/Cycl/Data/
unction MA
IN ¢ — —
groups
A A
I
Yy ~— o=
Oper/Cycl/Data/MAIN
Data Date
points 01.01.99 dd.mm.yy [& — =
6-3 Basic menu tree structure

6-10
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& Local Control Panel
(continued)

6.6.2 Switching Between Address Mode and Plain Text Mode

The display on the local control panel can be switched between address mode and plain

text mode. In the address mode the display shows setting parameters, signals, and

measured values in numerically coded form, that is, as addresses. In plain text mode

the setting parameters, signals, and measured values are displayed in the form of plain
text descriptions. In either case, control is guided by the menu tree. The active branch
of the menu tree is displayed in plain text in both modes. In the following examples, the

display is shown in plain text mode only.

Control Step / Descriptio

and either the 'Left’ key or the ‘Right’ key
simultaneously. This can be done at any point |(©) +
in the menu tree.

0 In this example, the user switches from plain gar(F““C/Gi‘?b/MAIN
text mode to address mode. N:Vl(iifi—? e

1 To switch from address mode to plain text © + §g§/g‘;g°/cl°b/mm
mode or vice versa, press the CLEAR key © or L 0

P120C-301-401-601 / P130C/EN M/C11



& Local Control Panel

(continued)

Global change-enabling
function

Selective change-enabling
function

6.6.3 Change-Enabling Function

Although it is possible to select any data point in the menu tree and read the associated
value by pressing the keys, it is not possible to switch directly to the input mode. This
safeguard prevents unintended changes in the settings.

There are two ways to enter the input mode.

O To activate the global change-enabling function, set the ‘Param. change enabl.’
parameter to ‘Yes' (menu tree: ‘Oper/CtriTest/LOC’).
The change can only be made after the password has been entered. Thereafter, all
further changes — with the exception of specially protected control actions (see the
section entitled ‘Password-Protected Control Actions’) —.are enabled without entering
the password.

- 1 Password input prior to any parameter change.

The password consists of a pre-defined sequential key combination entered within a
specific time interval. The following example.is based on the factory-set password. [f
the password has been changed by the user (see the section entitled ‘Changing the
Password’), the following description will apply analogousty.

P130C-301-401-601 / P130C/EN MIC11



& f.ocal Control Panel

(continued)
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Control Step /Desc‘ri}_pt'ioh.i A i C:on'trol:j |Display .-
SEh e e e CHActionti
0 in the menu tree ‘Oper/CtriTest/LOC’, select Oper/CtrlTest/LOC
. ) Param. change enabl.
the ‘Param. change enabl.’ parameter. No
1 Press the ENTER key. Eight asterisks (*) Oper/CtrlTest/LOC
. . . Param. change enabl.
appear in the fourth line of the display. No
2 Press the following keys in sequence: Oper/CtrlTest/LOC
‘Left @@ Param. change enabl.
"
‘Right Oper/CtrlTest/LOC
@ @ Param. change énabl.
g
‘Up' = Oper/CtriTest/LOC
Param. change enabl.
<&
No .
o
‘Down’ Oper/CtrlTest/LOC
The display will change as shown in the zzra’“' change enabl.
column on the right. €2 >
Now press the ENTER key. The LED indicator | («D® oper/CtriTest/LOC .
labeled EDIT MODE will light up. This ‘Param. change enabl..
indicates that the setting can now be changed No '
by pressing the 'Up’ or ‘Down’ keys. '
If an invalid password has been entered, the
display shown in Step 1 appears.
3 Change the setting to ‘Yes'. '® Oper/CtriTest/LOC
e Param. change enabl.
S
4 Press the ENTER key again. The LED = OPEI/Ctr}l‘TESt/Lozbl
indicator will go out. The unit is enabled for zz:am‘ change enast
further parameter changes.

The same procedure applies to any parameter change uniess the global change-
enabling function has been activated. This method is recommended for a single

parameter change only. if several settings are to be changed, then the global change-
enabling function is preferable. In the following examples, the global change-enabling
function has been activated.

6-13



6 Loaal Control Panel

{continued)

Automatic return

Forced return

6-14

The automatic return function prevents the change-enabling function from remaining
activated after a change of settings has been completed. Once the set return time
(menu tree ‘Par/Conf/LOC') has elapsed, the change-enabling function is automatically
deactivated, and the display switches to a Measured Value Pane! corresponding to the
current system condition. The return time is restarted when any of the control keys is
pressed.

The return described above can be forced from the local control panel by first pressing
the 'Up’ key and then holding it down while pressing the CLEAR key.

Note: It is important to press the ‘Up’ key first and release it last in order to avoid
unintentional deletion of stored data.

Even when the change-enabling function is activated, not all parameters can be
changed. For some settings it is also necessary to disable the protective function (menu
tree:_Par/Func/Glob/MAIN, 'Protection enabled’). Such settings include the
configuration parameters, by means of which the device interfaces can be adapted to the
system. The following entries in the "Change” column of the address list (see appendix)
indicate whether values can be changed or not: :

0O "on": The value can be changed even when the protective function is enabled.

O “off": The value can only be changed when the protective function is disabled.

O "-": The value can be read out but cannot be changed.

The device is factory-set so that the protective function is disabled.

P130C-301-401-601 / P130C/EN M/C11
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(continued)
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6.6.4 Changing Parameters

If all the conditions for a value change are satisfied (see above), the desired setting can

be entered.

Control Step / Description |control  Display -
e Action |

0 Exampie of a display. Oper/CtrlTest/LOC

Param. change enabl.

you are still entering it (LED indicator labeled
EDIT MODE is on), press the CLEAR key. The
LED indicator will go out and the device will
continue to operate with the old value. A
further parameter can be selected for a value
change by pressing the keys.

50000 s

In this example, the change-enabling function Yes
is activated and the protective function is
disabled, if necessary.
1 Select the desired parameter by pressing @ Par/Conf/LOC
the kevs @@)@ Autom. return time
ys. D 50000 s
E -

2 Press the ENTER key. The LED indicator Par/Conf/LOC " . .-
labeled EDIT MODE will light up. The last digit | A porurn Eme
of the value is highlighted by a cursor = oond
{underlined).
3 Press the ‘Left’ or 'Right’ keys to move the Par/Conf/LOC . .
cursor to the left or right. @ @ At Og‘;t‘s‘m Fime
4 Change the value highlighted by the cursor Par/Conf/LOC .
by pressing the ‘Up’ and 'Down’ keys. In the @ Aum?(‘)oiit:m Fime
meantime the device will continue to operate & =
with the old value.
5 Press the ENTER key. The LED indicator © Par/Conf/LOC .
labeled EDIT MODE will go out and the device Aut?:c'mizt:m Fime
will now operate with the new value. Press the
keys to select another setting parameter for a
value change.
6 i you wish to reject the new setting while © Par/Conf/LOC

Autom., return time
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(continued)
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6.6.5 Setting a List Parameter

Using list parameters, the user is able to select several elements from a list in order to
perform tasks such as defining a trip command or defining the measured values that will
be displayed on Measured Value Panels. The maximum possible number 'm’ that can
be selected out of the total number 'n’ of the set is given in the address list in the
'Remarks’ column. As a rule, the selected elements are linked by an 'OR’ operator.
Other operators (NOT, OR, AND, NOT OR and NOT AND) are available in the LOGIC
function group for linking the selected list items. In this way binary signals and binary
input signals can be processed in a Boolean equation tailored to meet user
requirements. For the DNP 3.0 communication protocol, the user defines the class of a

parameter instead of assigning operators. The definition of a trip command shall be
used here as an example to illustrate the setting of a list parameter.

0 select a list parameter (in this example, the Pax/Func/Glob/MAIN
parameter 'Fct.assign.trip cmd.' at Fot.assign. trip omd.
‘Par/Func/Glob/ MAIN' in the menu tree). The \1/ S
down arrow (V) indicates that a'list parameter
has been selected.
1 Press the ‘Down’ key. The first function and | .‘ Par/Func/Glob/MAIN
the first selected signal will appear in the third ®@ Fet. ESSlgn‘;ﬁbegi'
and fourth lines, respectively. The symbol €2 {Trip sone 1 B
‘#01' in the display indicates the first item of the
selection. If ‘MAIN: Without function’ appears
for the first item, then this means that no
function assignment has been made yet.
2 Scroll through the list of assigned functions Par/Func/GLob/MAIN .
by pressing the ‘Right’ and 'Left’ keys. @ @ Fct.assign.trip cmd.
OR. . #02 DIST
Trip zone 2
Once the end of the list is reached, the display Par/Func/Glob/MATN
shown on the right will appear. Fct.assign. trip omd.
, #05 MAIN
222272
]
3 Press the ENTER key at any position in the Par/Func/Glob/MAIN
|ist. The LED indicator labeled EDIT MODE b e
will Ilght up. L’.[‘rip zone 2
4 scroll through the assignable functions by = Par/Func/Glob/MAIN
pressing the ‘Right’ and ‘Left’ keys in the input @ @ @ Fot.assign. ;g;pn?;‘:'
mode. Trip zone 4
5 Select the operator or the class using the & Pax/Func/Glob/MAIN
‘Up’ and 'Down’ keys. In this particular case, @ ggt'as“gn' ;Z;PD;”;‘:'
only the ‘OR’ operator can be selected. There & Trip zone 4
is no limitation on the selection of classes.
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(continued)

Deleting a list parameter
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will go out. The assignment has been made.
The unit will now operate with the new settings.

If no operator has been seiected, the 'OR'’
operator is always assigned automatically
when the ENTER key is pressed. There is no
automatic assignment of classes.

Control Step f[Descriptidn : : Cohtrdl “iDisplay
N £ SR ColAction Lt
© Press the ENTER key. The LED indicator ©) Par/Func/Glob/MATIN

Fet.assign.trip cmd.

OR #02 DIST
Trip zone 4

7 Press the ‘Up’ key 1o exit the list at any point
in the list.

BeY

Par/Func/Glob/MAIN

\l/,‘

Fct.assign.trip cmd.

8 i you wish to reject the new setting while

you are still entering it (LED indicator labeled
EDIT MODE is on), press the CLEAR key. The
LED indicator will go out.

Par/Func/Glob/MAIN

Trip zone 277 """

Fct.assign.trip cmd.
OR . #02 DIST:

If ‘MAIN: Without function’ is assigned to a given item, then all the following items are
deleted. If this occurs for item #01, everything is deleted.



& Locs!l Control Panel

(continued)

6.6.6 Memory Readout

After a memory is entered, the memory can be read out at the entry point. It is not
necessary to activate the change-enabling function or even fo disable the protective
functions. Inadvertent clearing of a memory at the entry point is not passible.

The following memories are available:

O in the menu tree ‘Oper/Rec/OP_RC'": Operating data memory
0O In the menu tree ‘Oper/Rec/MT_RC'": Monitoring signal memory
o Event memories
B In the menu tree ‘Events/Rec/FT_RC': Fault memories 1 to 8
2 |n the menu tree 'Events/Rec/OL_RC’: Overload memories 1 to 8
g In the menu tree ‘Events/Rec/GF_RC'": Ground fault memories 1 to 8

Not all of these event memories are present in each unit. A given unit may contain only
some of them or even none at all, depending on the device type.
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Readout of the operating

data memory
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The operating data memory contains stored signals of actions that occur during

operation, such as the ‘enabling or disabling of a device function. A maximum of 100

entries is possible, after which the oldest entry is overwritten.

Control Step*/,DesCriptiéh s vffiC:o,ntrolf';; vvv‘Di‘s,pla_y_f_v i
iR s e LajAction e
0 select the entry point for the operating data Oper/Rec/OP_RC
memory. Operat. data recoxrd.
1 Press the ‘Down’ key to enter the operating @ gizerj/-Rec/OPﬁRC
data memory. The latest entry is displayed. ‘ En;gléz7uéél;\33 ARC
No -
2 Press the 'Left key repeatedly to display the Oper/Rec/OP_RC
entries one after the other in chronological @ g;ﬁ;?uggm FS1e
order. -Once the end of the operating data Yes T T
memory has been reached, pressing the ‘Left’
key again will have no effect.
3 Press the ‘Right’ key to displéy the previous Oper/Rec/OP_RC/
entry @ 01.01.97 11:33 ARC
’ T Enabled USER

@ || B
4 press the ‘Up’ key at any point within the @ Oper/Rec/OF_RC .
operating data memory to return to the entry ' Operat. data record.
point. \l/
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(continued)

Readout of the monitoring
signal memory -
If the unit detects an internal fault in the course of internal self-monitoring routines or if it

6-20

detects power system conditions that prevent flawless functioning of the unit, then an
entry is made in the monitoring signal memory. A maximum of 30 entries is possible.

After that an 'overflow’ signal is issued.

Control Step / Description *

n Coﬁirol o
~ |Action |

Display ©

0 select the entry point for the monitoring
signal memory.

Oper/Rec/MT_RC
Mon. signal record.

\’

1 Press the ‘Down’ key to enter the monitoring
signal memory. The oldest entry is displayed.

Mon. signal record.
01.01.97 13:33 SFMON
Checksum error param

2 Press the ‘Right’ key repeatedly to display
the entries one after the other in chronological
order. If more than 30 monitoring signals have
been entered since the last reset, the ‘overflow’
signal is displayed as the last entry.

Mon. signal record. -
01.01.97 10:01 SFMON
Exception oper.. syst.

by the self-monitoring function.

Reset: The fault was no longer detected by
the self~monitoring function and has
been reset (Yes).

Number:  The signal occurred x times.

3 Press the ‘Left key to display the previous -B Mon. signal record. .

¢ @ 01.01.97 13:33 SFMON
entry. Checksum error param
4 1f the ‘Down’ key is held down while a ”g‘;“bls;g“i;.;§°°rd'ﬁ
monitoring signal is being displayed, the Checksum error ;id:m
following additional information will be »
displayed:
First: Time when the signal first occurred First: = 13:33:59.744
Active: The fault is still being detected i:z:‘t'e Y:;z

(Yes) or is no longer detected (No) O Number: 5

5 press the ‘Up’ key at any point within the

monitoring signal memory to return to the entry
point.

g

20

Oper/Rec/MT_RC
Mon. signal record.

v
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Readout of the event

memories
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There are eight event memories for each type of event. The latest event is stored in
event memory 1, the previous one in event memory 2, and so forth.

Readout of event memories is illustrated using the fault memory as an example.

1 Press the 'Down’ key to enter the fault
memory. First, the fault number is shown. In
this example it is the 22nd fault since the last
reset.

Control Step / Description - |control  |Display " -
& S S lAction ol
0 Select the entry point for the first fault Events/Rec/FT_RC
memory, for example. If the memory contains Ei‘fé;;‘;eoigfgg:;
entries, the third:line of the display will show ’
the date and time the fault began. If the third
line is blank, then there are no entries in the
fault memory.

Fault recording 1

FT_RC
Event -
22

2 Press the ‘Right’ key repeatedly to see first Fault recording 1-
the measured fault data and then the binary @ Rumiioot’:ne FI_DA
signals in chronological order. The time shown 0‘37 <
in the second line is the time, measured from
the onset of the fault, at which the value was .
measured or the binary signal started or @ Fault rzcordinngRc
. ms
ended. | Record. in progr;ss
Once the end of the fault has been reached Start : :
(after the ‘Right’ key has been pressed
repeatedl)]/cz, pressing the. ‘Right’ key again will @ Fault recording 1
have no effect. ‘
241 ms FT_RC
<::> Record. in progr;ss )
End
3 Press the ‘Left’ key to see the previous Fault recording 1 ]
measured value or the previous signal. @ fecord Oi:sproZi;}::
Start ‘ :
N
4 Press the 'Up' key at any point within the ;{Vifllts/ Rez/ 5?1;201
fault memory to return to the entry point. an s Tecomee
01.01.99 10:00:33
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6.6.7 Resetting

All information memories — including the event memories and the monitoring signal
memory — as well as the LED indicators can be reset manually. In addition, the LED
indicators are automatically cleared and initialized at the onset of a new fault — provided
that the appropriate operating mode has been selected — so that they always indicate the
latest fault.

The LED indicators can also be reset manually by pressing the CLEAR key, which is
always possible in the standard control mode. This action also triggers an LED indicator
test and an LCD display test. The event memories are not affected by this action, so that
inadvertent deletion of the records associated with the reset signal pattern is refiably
prevented.

Because of the ring structure of the event memories, the data for eight consecutive
events are updated automatically so that manual resetting should not be necessary, in
principle. If the event memories need to be cleared completely, however, as would be
the case after functional testing, this can be done after selecting the appropriate
parameter. The resetting procedure will now be illustrated using the fault memory as an
example. In this example the global change-enabling function has already been
activated. -

0 select the reset parameter. Line 3 of the Oper/CtrlTest/FT_RC

display shows the number of faults since the Reset rezgrding :
last reset, 10 in this example. s

B
1 Press the ENTER key. The LED indicator Oper/CtrlTest/FT_RC
labeled EDIT MODE wil light up. | Reset resording
Don't éxecute

2 Press the ‘Up’ or ‘Down’ keys to change the %? Oper/CtrlTest/FI_RC

. Reset recordin
setting to ‘Execute’. i e:Lo :

Execute

B
3 Press the ENTER key. The LED indicator OPer/CtrlTesF/FT_RC
labeled EDIT MODE will go out. The value in Reset reg°rdl“g
line 3 is reset to ‘0",
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| Panel

recordings after leaving the standard control
mode (the LED indicator labeled EDIT MODE
is on), press the CLEAR key. The LED
indicator will go out, and the fault recordings
remain stored in the device unchanged. Any
parameter can be selected again for a value
change by pressing the keys.

Control Step / Description ® - i “|Control Display . S :
i ST N o T Action o S :
4 To cancel the intended clearing of the fault © Oper/CtrlTest/FT_RC

Reset recording
10
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6.6.8 Password-Protected Control Actions

Certain actions from the local control panel (such as a manual trip command for testing

purposes) can only be carried out by entering a password. This setup is designed to

prevent accidental output and applies even when the global change-enabling function

has been activated. (See also Chapter 6.3 "Configurable Function Keys F1 to Fx.)

The password consists of a pre-defined sequential key combination entered within a

specific time interval. The following example illustrates the password-protected output of

a manual trip command using the factory-set password. If the password has been
changed by the user (see the section entitled ‘Changing the Password’), the following

description will apply analogously.

Cc_j_ntf

ol Step / Description

0_ In the menu tree ‘Oper/CtriTest/MAIN’,
select the parameter ‘Man. trip cmd. USER',

Oper/CtrlTest/MAIN
Man. trip cmd. USER
Don't .execute

1 Press the ENTER key. Eight asterisks ()
appear in the fourth line of the display.

Oper/CtrlTest/MAIN
Man. trip cmd. USER

Don't execute
kkkkkkKkk :

2 Press the following keys in sequence:
‘Left’

‘Right

‘Down’

The display will change as shown in the
column on the right.

Now press the ENTER key. The LED indicator
labeled EDIT MODE will light up. This
indicates that the setting can now be changed
by pressing the ‘Up’ or 'Down’ keys.

Oper/CtrlTest/MAIN
Man. trip cmd. USER
Don't execute

* .

Oper/CtrlTest/MAIN
Man. trip cmd. USER

Don't execute

*

Oper/CtrlTest/MAIN
Man. trip cmd. USER

Don't execute
*

Oper/CtrlTest/MAIN
Man. trip cmd USER

Don't execute
*

Oper/CtrlTest/MAIN
Man. trip cmd. USER
Don't execute

3 Change the setting to ‘Execute’.

Oper/CtrlTest/MAIN
Man. trip amd. USER
Execute
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indicator labeled EDIT MODE will go out. The
unit will execute the command.

Control Step// Description.« " . . ; ‘?Cohtrol |Display
Sl e e e GO e e
4 Press the ENTER key again. The LED @ |[oper/cerirest muax

Man. trip cmd. USER
Don't execute

5 Aslong as the LED indicator labeled EDIT ©
MODE is on, the confrol action can be
terminated by pressing the CLEAR key. The
LED indicator labeled EDIT MODE will go out.

Oper/CtrlTest/MAIN
Man. trip cmd. USER
Don't execute

6.6.9 Changing the Password

The password consists of a combination of keys that must be entered sequentiaily within
a specific time interval. The ‘Left’, 'Right’, ‘Up’ and ‘Down’ keys may be used to define
the password and represent the numbers 1, 2, 3 and 4, respectively:
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The password can be changed by the user at any time. The procedure for this change is

described below. The starting point is the factory-set password.

appear in the third line, and a cursor
(underscore) in the fourth line prompts the user
to enter the new password again.

Control Step / Descr’iptio'n' T I?.‘_,ib' o Control - :', Display. | e
g sl T s e S Action
0 In the menu tree ‘Par/ConflLOC’, select the Par/Conf/LOC
t ) Password
Password' parameter. U
1 Press the ENTER key. Eight asterisks © pax/Cont /100
. . i asswor
appear in the fourth line of the display. TN
' sk ke ke dok
2 Press the ‘Left’, 'Right, ‘Up’ and 'Down’ 5 Ear/c‘““cfl/wc
keys to enter the valid password. The display O ‘fj *iif‘fif*
will change as shown in the column on the *
right.
Par/Conf/LOC
@ @ Password
*:******
& Par/Conf/LOC
@ @ Password
**:*****
Par/Conf/LOC
Password
® L**f:**** .
- =
3 Now press the ENTER key. The LED Par/c"“i/mc
indicator labeled EDIT MODE will light up. The Fassword -
third line shows an underscore character (_) -
as the prompt for entering a new password.
4 Enter the new password, which in this = 'Par/c°“§(L°°
example is done by pressing the ‘Up’ key ) fasswor
followed by the ‘Down’ key.
@ Par/Conf/LOC
P d
@ *iSSWOI
B
5 Press the ENTER key again. Asterisks Par/Conf/LOC
Password

*%
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Control Step / Description . =~ |Control - |Display
Pl R R B e B JAction e
B Re-enter the password. = Par/Conf/LOC
@ Password
O\
< @‘) Par/Conf/LOC
@ fissword
*%
7a Press the ENTER key again. If the Par/Conf/LOC
password has been re-entered correctly, the Password
LED indicator labeled EDIT MODE goes out
and the display appears as shown on the right.
The new password is now valid. _
@E
7D If the password has been re-entered Par/Conf/LOC
lincorrectly, the LED indicator labeled EDIT Fassword
MODE remains on and the display shown on
the right appears. The password needs to be —
re-entered. Itis also possible to cancel the
change in password by pressing the CLEAR
key (see Step 8).
8 The change in password can be canceled at © Par/Conf/LOC
any time before Step 7 by pressing the CLEAR Password
key. If this is done, the original password : '
continues to be valid.

Operation from the local control panel without password protection is also possible. To

select this option, immediately press the ENTER key a second time in steps 4 and 6
without entering anything else. This will configure the local control panel without

password protection, and no control actions involving changes will be possible until the
global change-enabling function has been activated (see the section entitled ‘Change-

Enabling Function’).
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If the configured password has been forgotten, it can be called up on the LCD display as
described below. The procedure involves turning the device off and then on again.

|Control

Control Step /.Description. : - : | Display -~

e s JAction i o

0 Turn off the device.

1 Turn the device on again. At the very %;:

beginning of device startup, press the four @ =) @ PEST .

directional keys (‘Left’, ‘Right’, ‘Up’ and ‘Down’) & O

at the same time and hold them down. -

2 When this condition is detected during ®®@ » ¢

startup, the password is displayed. % l::zwor
OrTIIOIO0TE D

3 After the four keys are released, startup will

continue. ’ TEST
D 0000000 30
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7 Settings
7.1 Parameter

The P130C must be adjusted to the system and to the protected equipment by means of
appropriate settings. This section gives instructions for determining the settings, which
are located in the folder entitled ‘Parameters’ in the menu tree. The sequence in which
the settings are listed and described in this chapter corresponds to their sequence in the
menu tree. The 'Address List' in the Appendix lists all parameters, along with setting
ranges and incrementation or selection tables.

The units are supplied with a factory-set configuration of settings that in most cases
correspond to the default settings given in the Address List. If the factory settings differ
from the default settings, then this is indicated below at the appropriate points.

The default settings given in the Address List are activated after a cold restart. The
P130C is blocked in that case. All settings must be re-entered after a cold restart.

7.1.1 Device ldentification

The device identification settings are used to record the ordering information and the-
design version of the P130C. They have no effect on the device functions. These

‘'settings should only be changed if the design version of the P130C is modified.

DVICE: Device type ,
The device type is drspIayed Thrs dlsplay cannot be altered.

DVICE: Software versior
Software version for the devrce Thre dlsptay cannot be altered.

Software version’ for the device's communication software. This display
cannot be altered.

DVICE Language vers

Identification of the change level of the texts of the data model. This drsplay
cannot be altered.

DVIGE: Text vers data model

Using the ‘text replacement tool’ provided by the operatmg program the
user can change the parameter descriptors (plain text designations) and
load them into the device. These customized data models contain an
identifier defined by the user while preparing the data model. This identifier
is displayed at this point in the menu tree. Standard data models have the
ldentlﬂer ‘0’ (faotory set default)

DVICE F numbe

The F number is the serial number of the devrce Thts dlsplay cannot be
altered.

oot

Order number ot the devxce This number cannot be altered by the user.
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(continued)

7-2

DVICE: Order-ext. Na, 1.7
DVICE: Order ext.No. 2
DVICE: Orderext.No, 8 = . =
DVICE: Orderext.No, 4 =
DVICE:_Order ext.No. 5
DVICE:.Order ext. No: 6
7
8
9
10

DVICE: Orderext. No. .7-
DVICE; Order- ext No.' 8
DVIGE: Order ext. No. -9
DVICE: Order ext. No. 10
DVICE: Order ext. No. 11
DVICE: Order ext. No. 12

; ;»Order ext. o.*E

ltem number of the module inserted in the respective slot. The display
always shows the actual Component Conﬁguratlon at any gwen tlme

DVICE:. Module vers. slo
DVICE Modu e

Index letter specﬁymg the version of the module inserted in the respectlve
slot.

DVICE: Variant of moduile A
ltem number of module A in this eS|gn

DVICE: Version.of module A
Index letter specifying the version of module A.

rsion.

e

P130C-301-401-601 / P130C/EN M/ICH1



7 Settings

(continued)

£130C-301-401-601 / P130C/EN MIC11

DVICE: Customer ID data 1i w0 i i i (000
DVICE: Customer ID-data® © = oo oo
DVICE; CustomeriD data3 -~ o et oo
DVICE: Customer IDdata4 = o o0 000
DVICE: CustomerIDdata5. = . o0 S 0 ook
DVICE: Customer ID data 6. . o000
DVICE: Customer ID data 7 - 000046
DVICE: Customer ID data 8’:;,’ : oo GEALE ‘000047,
Set your numerroally coded user data here for your reoords

DVICE: Device ID . A - o0oess

ID code used by the operatmg program for ldentlfrcatron purposes See
description of the respective operating program for more detailed setting
instructions.

DVICE; Substatlon lD

ID code used by the operating program for rdentlﬂcatron purposes See
description of the respective operating program for more detailed setting
instructions.

. oo

DVICE Feeder ID

ID code used by the operating program for identification purposes. See
description of the respective operating program for more detailed setting

instructions.

!D Code used by the operatmg program for identification purposes. See
description of the respectrve operating program for more detailed setting
instructions.
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7.1.2 Configuration Parameters

LOGC: ‘Language. . «oioen foin gl i 0000
Language in which texts will be drsplayed on the local Control panel
LOC: Decrhtet"d'ehmlter DR B e e 90_5921 ’

LOC: . Password ..

Character to be used as decrmal deilmrter on the Iocat Controt panel

The password to be used for changmg settlngs from the Iooal Control panel
can be defined here. Further information on changing the password is
given in Chapter 6

Setectron of up to 16 funotlons to be trrggered when pressing the read key
Event counters and event recordings are offered for selection. If several
functions have been selected then they will be sequentially triggered by
repeated pressung ot the read key.

Compllatron of functions for the two menu jump lists. One of these menu
jump lists cah be assigned to a function key by selecting the entry LOC:
Trig. menu jmp x EXT (x: 1or2) at F_KEY: Fct. assignm. Fx
(Fx: F1, F2, F3 or F4). Up to 16 functions can be selected as described for
LOC: Fct. read key. Repeated pressing (in this case of the assigned
function key rather than the read key) will then sequentially trigger the
selected functions.

Definition of the valdes to be displayed on the Measured Value Panel
referred to as the Operation Panel.

1075 Fig. 3-2

Settmg for the trme perxod for which a panel is displayed before the unit
switches to the next panel. This setting is only relevant if more vaiues are
selected for disptay than can be shown on the LCD display.

003014 Fig. 3-2

If the user does not press a key on the local control panel during this set
time perrod the change-enabling function is deactivated.

LOC: Retum lime rltumrn

If the user does not press a key on the local control panel durlng this set
time period, then the backlighting of the LCD display is switched off.
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P13OC

PC:. Name of manufacturer " 0o ont s e ~os1e3 Fig. 3-6
Setting for the name of the manufacturer.
Note This settlng can be changed to ensure compatrbrlrty
PC: Bay address e e ST o Fig. 36
PC: Deviceaddress: * - e i oo Fig. 36
Bay and device addresses are used to address the devlce in
communication via the PC interface. An identical setting must be selected
for both addresses
‘v;_*-;g"oosboe:t Fig. 3-6
-2 oot Fig. 3-6

PC: . Transm;enab.cycl.da X
Enable for the Cyclrc transm jon of measured values via the PC rnterface

Selectlon of the measured values that are transmltted ina user—deﬂned
telegram via the PC |nterface

ig. 3-6

A measured voltage value is transm|tted via the PC lnterface if it drffers by
the set delta quantlty from the last measured value transmitted.

A measured Current value is transmitted via the PC interface if it drffers by
the set delta quantity from the last measured value transmitted.

ig. 3-6

The active power value is transmitted via the PC interface if it differs by the
set delta quantity from the last measured value transmitted.

The measured frequency value is transmitted via the PC interface if it dlffers
by the set delta from the last measured value transmltted

..........

PC:: Delta measviLSite

|The telegram is transmitted if a measured value differs by the set delta

quantity from the last measured value transmitted.

All measured data are transmrtted agarn through the PC lnterface after this
time period has elapsed — provided that transmission has not been triggered

by the other delta conditions.

: "5‘. (,..003058 Fig. 3-6
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"L ogical" communication
interface 1

7-6

PC: T]me.out SR faw i T el . L 003188 Fig. 3-6
Settlng for the time to elapse aﬁer the last telegram exchange via the PC

interface before activating the second communication channel of

communication module A.

COl\/lMl Functlon group COMM1

Cancelmg functlon group COMMl or |nc|udlng itin the conﬂguratlon lf the
function group is cancelled from the configuration, then all associated
settings and S|gnals are hidden, with the exceptlon of this settmg

COMM1: General enable USER

Disabling or enabling "loglcal" communlcatlon |nterface 1.

COMMT: Basic lECB?O—Senable Gl ity e
Common settmgs for enabllng all protocols based on |EC 870 5 ~XXX.

L. oszie Fig. 3-7

Enablmg addltlonal settlngs that are relevant for the protocol based on

IEC 870-5-101.

COMM: Addit. ILS enabl
Enabling additional settlngs that are relevant for the ILS protocol

o0y Fig. 3-7

COMM1; MODBUS enable’
Enabling settings relevant for the MODBUS protocol

a0 Fig. 3-7

COMM1: DNP3 enable.
Enabling settings relevant for the DNP 3.0 protocol.

...........

COMM1: COURlER enable:
Enabllng settlngs relevant for the COURIER protocol

COMM1: Communicat. protoco

Select the communication protocol that shall be used for the communlcatlon
interface.

COMM1: MODBUS prot. variant

The user may select either the AREVA D or the AREVA variant of the
MODBUS protocol.

Note: Thls settmg is hldden unless the MODBUS protocol is enabled.

3-10,3-11, 3-
12

Settmg for the llne idle state indication.

T os0r1 Fig. 3-8,3
9,3-10,3-
11,3412

Baud rate of the communication interface.

’003171 Fig. 3-8,3-
. 9,3-10,3-
el 11,3412

Set the same parity that is set at the interface of the contro! system

connected to the P130C.
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COMM1: Dead time:monitoring ==~ .o 003176 F‘9~368é3'
The P130C monitors telegram transmission to make sure that no excessive

pause occurs within a telegram. This monitoring function can be disabled if

it is not required.

Note: This setting is on!y necessary for modem transmuse;on
COMM1 Mon ’nme polllng o o ' il oo Fig. 3-8,3-
i 9,3-10,3-
: E 11,3-12

The time between two polling Calls from the Communiéatioh master must be
less than the time set here.

COMM#: Octet comm. address

~003072 Fig. 3-8,3-

The communication address and the ASDU address are used to identify the
device in communication via the interface. An identical setting must be
selected for both addresses.

Note:
The former designation for 'COMM1: Octet comm, address' was
ILSA; Bay address ‘ \

"ASDU™ Application Service Data Unit

COMM1+Gct2 comm.addr.DNP3 Gz Fig. 3712

in the DNP 3.0 protocol, a 16 bit address is used to identify devices. The
address that can be set here is the higher-order octet, whereas the address
setat COMM1: Octet comm. address is the lower-order octet of
the DNP address.

Note: ThlS set’nng is hidden unless the DNP 3.0 protocol is enabled.

e Fig. 3-8,3-
0 9,3-10

Settxng for the name of the manufacturer (to ensure compatibility).

Note: ThlS settmg is hldden unless an IEC 870-5 protocol is enabled.

C oo3073 Fig. 3-8,3-
: 9,3-10

The communication address and the ASDU address are used to identify the
device in communication via the interface. An identical setting must be
selected for both addresses.

Note:
This setting is hidden unless an IEC 870-5 protocol is enabled.

The former designation for ' COMM1: Octet address ASDU’
was 'ILSA: Device address’.

"ASDU" Application Service Data Unit




7 Settings

(continued)

~l

COMMl Spontan sng enable R B g e gig,%s,a-

Enable for the transmission of spontaneous srgnals via the communlcatlon
interface,

l\lote Thls setting is hidden

less an IEC 870-5 protoool is enabled.

i : r Sy : 9,3-10,3-15
Selectlon of spontaneous srgnals for transmrssron via "Ioglcal“
communication interface 1.

COMMT Transm enab cycl dat

: 003074 Fig. 3-8,3-

i 19,3-10
Enabllng of CyC|IC transmISS|on of measured values via the communlcatlon
interface.
Note: This settmg is hldden unless an IEC 870-5 protocol is enabled.
5176 Flg 3. 8 3

1. 9,3-10

Selection of the measured values transmitted in a user-defined telegram via
the communication interface.

Note: This settlng is hldden unless an IEC 870 5 protocol is enabled

COMM‘l Delta )

A measured voltage value is transmitted via the communication interface if lt
differs by the set delta quantity from the last measured value transmitted.

Note: This setting is hidden unless an IEC 870-5 protocol is enabled.

A measured current value is transmitted via the communication interface if it
differs by the set delta quantity from the last measured value transmitted.

Note: This set’nng lS hldden unless an lEC 870 5 protoool is enabled
COMM1 Delta:

The aCtlve power value is transmitted via the communication interface if it
differs by the set delta quantity from the last measured value transmitted.

Note: This setting is hidden unless an IEC 870-5 protocol is enabled

The measured frequency is transmitted via the communication interface if it
differs by the set delta quantity from the last measured value transmitted.

Note: This setting is hrdden unless an lEC 870 5 protoool is enabled

COMM1: Delta measv.ILS tel | mmPigses
The telegram is transmltted |f a measured value dlffers by the set delta

quantity from the last measured value transmitted.

Note: This setting is hidden unless an IEC 870-5 protocol is enabled.
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COMMi:Detat . = - o m g 3RS

9,3-10
All measured data are transmltted agarn through the Communroatlon
interface after this time period has elapsed — provided that transmission has
not been triggered by the other delta conditions.

003151 Fig. 3-8,3-
© 9,3-10

Note This settlng is hldden unless an |[EC 870 5 protocol is enabled.

The measured data for aotlve energy and reaotrve energy are transmltted
through the communication interface after this time has elapsed.

Note: This setting is hldden unless an IEC 870-5 protocol is enabled

COMM1 ‘Contxnjgenera! scan 003077 Flg 3-8,3-

9,3-10

A contrnuous or background general scan means that the P130C transmrts
all settings, signals, and monitoring signals through the communication
interface during slow periods when there is not much activity. This ensures
that there will be data consistency with a connected control system. The
time to be set defines the minimum time difference between two telegrams.

Note: This setting is hidden unless an I[EC 870-5 protocol is enabled.

'|COMM1: Octet 2 comm; add

: COMM1 Cause transm length

COMM1: Comm. address length -
Setting for the communication address Iength

Note: This setting is hidden unless the EC 870-5-101 protocol is set

Setting for the length of the higher—order communication address
Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

s 192 Fig. 3-9
Setting for the length of the cause of transmission. .
Note: This setting is hidden unless the IEC 870-5-101 protocol is set

COMM1: Address Iength ASD,

Setting for the length of the oommon address for identification of telegram
structures.

Note:
This setting is hidden unless the IEC 870-5-101 protocol is set.
"ASDU": Application Service Data Unit

.....

COMMT; Octet2addr ASDU:

Setting for the length of the common higher-order address for ldentrflcatron
of telegram structures.

Note:
This setting is hidden unless the IEC 870-5-101 protocol is set.
"ASDU": Application Service Data Unit

: 03194 Fig. 3-9

COMM1 - Addr.length inf. obj
Setting for the length of the address for information objects.

Note: Thrs setting is hidden uniess the IEC 870-5-101 protocol is set.

omies Fig. 3-9
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(continued)

COMM1::0ct.3 addr. inf.abj.: R R o . ooa1g7 Fig. 3-9
Setting for the length of the higher-order address for |nformatlon obJects

Note: This setting is hidden unless the IEC 870 5-101 protocol is set.
COMMllano<>functtype ..... ..... .......... g — ."-f"'"f""bé'a'%'s};’"ﬁ[é:"éfé ...........
Setting specn‘ylng whether information numbers and funotlon type shall be

reversed in the object address.

Note: This settlng is hidden unless the lEC 870 5 lOl protoool is set.

003195 Fig. 39

COMM1:.:ASDU1 /. ASDU20 conv.:

Setting specifying whether telegram structure 1 or 20 shall be converted as
a single signal or double signal.

Note:
This setting is hidden unless the IEC 870-5-101 protocol is set.
"ASDU" Appllcatlon Serwce Data Unit

- eooater: Fig. 3-9

Settlng specn‘ylng whether telegram structure 2 shall be Converted asa
single signal or double signal.

Note:

This setting is hidden unless the [EC 870-5-101 protocol is set.
"ASDU": Application Service Data Unit

COMM : Initializ. signal
Setting specifying whether an initialization signal shall be issued.

Note: - This settlng is hidden unless the IEC 870-5-101 protocol is set.
COMM1 Balanced .operatiol

Setting that determines whether communication takes place on a balanced
basis (full duplex operation).

Note: Thls settlng is hldden unless the [EC 870-5- 101 protocol is set

Settlng for the transmission dlrectlon Normally this value will be set at 1 at
the control center and at '0' at the substation.

Note: This setting is hidden unless the lEC 870 5-101 protocol is set.

COMM‘l Tlme—out mterval

Setting for the maximum time that will elapse untll the status s:gnal for the
acknowledgment command is issued.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.

003228 Fig. 3-9
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COMM1::Reg.asg. selec.cmds - MU e ey el C o voozio Fig. 3-11
MODBUS registers in the range 00301 to 00400 are assngned to the

selected commands. Assignment is made in the order of selection. This

means that the first command is given the register no. 00301, the second

the register no. 00302, etc.

Note: This setting is hldden unless the l\/lODBUS protocol is enabled.
COMM1: Reg.asg. selec, s:g . S

MODBUS registers in the range 10301 to 10400 are ass;gned to the
selected signals. Assignment is made in the order of selection. This means
that the first signal is given the register no. 10301, the second the register
no. 10302, etc.

e 003211 Fig. 3-11

........

Note: This settlng is hldden unless the l\/lODBUS protocol is enabled

COMM1: Reg.asg. sel. mval. " oo Fig. 3-11

MODBUS registers in the range 30301 to 30400 are aSSIgned to the
selected measured values. Assignment is made in the order of selection.
This means that the first measured value is given the register no. 30301, the
second the register no. 30302, etc.-

Note: This setting is hldden unless the MODBUS protocol is enabled

003213 Fig. 3-11

COMM1: Reg.asg: sel. param,

MODBUS registers in the range 40301 to 40400 are aSSIQned to the

selected parameters. Assignment is made in the order of selection. This
means that the first parameter is given the register no. 40301, the second
the register no. 40302, etc.

Note: This setting is hidden unless the MODBUS protoool is enabled

COMMA: Delta t (MODBUS) XY

Ali MODBUS registers are transmitted again through the communlcatlon
interface after this time has elapsed.

Note:  This settlng is hldden unless the MODBUS protocol is enabled

Settlng speolfylng whether an event must be confirmed by the master in
order for an event to be deleted from the 'event queue'.

ig. 3-11

Note: This settlng is hldden unless the MODBUS protocol is enabled

ig. 3-12

Number of bits that must pass between the reoelpt of the request and the
start of sending the 'response’.

Note: This setting is hldden uniess the DNP 3.0 protocol is enabled.

Number of blts that may be mlssmg from the telegram before receipt is
terminated.

Note: Thls settlng is hldden unless the DNP 3.0 protocol is enabled

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
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(continued)

COMM¢1: Link Confirm. Timeout, ... 0 L Sl o0a2u Fig. 3-12

Setting for the time period within Whlch the master must aoknowledge at tne
link layer.

Note: This setting is hldden unless the DNP 3. O protocol is enabled.

COMM71: Link:-Max. Retries . e Sl o com2s Fig. 3-12

Number of repetitions that are carned out on the |1nk layer lf errors have
occurred during transmission (such as failure to acknowledge).

Note: This setting is hidden unless the DNP 3 0 protoool is enabled

COMM1: Appl. Confirm. Tlmeout

Setting for the time period within Wthh the master must aoknowledge at the
application layer.

003245 Fig. 3-12

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.

COMM1: Appl.:Need Time Del; .

Time interval within which the slave requests time synchronization cyclically
from the master.

;.;003247 F|g312

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.

........................

COMM1:Ind./cl: bin. mputs

Selection of data points and data classes for object 1 — binary inputs.
Assignment ofindices is made in the order of selection, beginning with 0.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled

COMM1:ind/cl. bin.outputs -

Selection of data points and data classes for object 10 blnary outputs
Assignment of indices is made in the order of selection, beginning with 0.

ig. 3-12

Note' ThlS settlng is hldden unless the DNP 3.0 protocol is enabled

Seleotlon of data pomts and data classes for object 30 — analog inputs.
Assignment of indices is made in the order of selection, beginning with 0.

Note: This setling is hidden unless the DNP 3.0 protocol is enabled
COMM1: Ind./cl. anaiog outp 2

Selection of data points and data classes for object 40 — analog outputs
Assignment of indices is made in the order of selection, beginning with 0.

ig. 3-12

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
COi: Deita meas.y: (ONPE)” i
Initialization value of threshold values for transmission of measured values
in object 30, The threshold values can be changed separately by the

master for each measured value by writing to object 34, 'analog input
reporting deadband'.

ig. 3-12

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
COMM‘! Deltat (DNP3) :
Cycle time for updating DNP object 30 (analog inputs).

‘ .:' 003248 Fig. 3-12

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
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GOMM1: Command selection - &3 f; S o
SeIectnon of commands to be Issued via the COURIER protocol
Note: This setting is hIdden uniess the COURIER protocol is enabled.

COMMT1: Signal selection: = 0o o f e 1m0l
Selection of signals to be transm|tted via the COURIER protocoI

Note: This setting is hIdden unIess the COURIER protocoI is enabled
COMI\/II Meas val; selection s e
Selection of measured values to be transmltted via the COURIER protocol
Note: This setting is hidden unless the COURIER protocol is enabled
COMMT: Parameter selection : ot
Selection of settings to be altered via the COURIER protoool

Note: This setting is hidden unless the COURIER protocol is enabled.

: ‘103044

COMM: Deta t (COURIER)
Cycle for re-transmission of the selected measured values.

Note: This setting is hidden unless the COURIER protocol is enabled.
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(continued)

"Logical” communication

interface 2

7-14

COMM2 Functlon group COMMZ

056057

Cancehng functlon group COMM.’Z or |ncludrng it in the Conﬂguratron If the
function group is cancelled from the configuration, then all associated
settings and S|gnals are hidden, with the exceptlon of thrs settrng

COMM2: General enable USER Lo e T T e Fig, 315
Drsablrng or enabhng "1ogroal" oommumcatlon |nterfaoe 2

103165 Fig. S»ts

i r0sore Fig. 3-15

COMM2:‘Baud rate : '
Baud rate of the communlcatron |nte|‘faoe
COMM2: Parity bit - i

Set the same parity that is set at the rnterfaoe of the control system
connected to the P130C.

COMM2 Dead tlme monrtor

The P130C monitors telegram transmlssron to make sure that no excessive
pause occurs within a telegram. This momtorrng function can be disabled if
it is not required.

- Camr Fig. 3-15

103‘175 Fig. 3-15

Note: This setting is only necessary for modem transmission.

COMM2 Mon tlme polling:

The time between two polling calls from the communication master must be
less than the time set here.

The Communrcatlon address and the ASDU address are used to ldentn‘y the
device in communication via the interface. An identical setting must be
selected for both addresses.

"ASDU": Application Service Data Urnt

. ididostel Fig. 3-15

COMM?2: Name:of: manufacturer ;
Setting for the name of the manufaoturer

Note: This setting can be changed to ensure compatibility.

COMM2; Octet address ‘ASDUY

The communication address and the ASDU address are used to |dent|fy the
device in communication via the lnterface An identical setting must be
selected for both addresses.

"ASDU": Application Service Data Unit

COMM2;: Spontan. sig: enable

Enable for the transmission of spontaneous srgnals via the communrcatron
interface.

103177 Fig. 3-15

COMM2:.Select. spontan. srg

Selection of the spontaneous signals for transmlssmn via logical
communication interface 2.

G

“wswa Fig. 315

COMMZ2: Transm, enab cycl' v e 3 .
Enabling of cyclic transmrssmn of measured values via the communroatron

interface.
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OMMZ2::Cycl, data ILS tel. oty i e e TS Fig. 3-15

Selection of the measured values transmltted in a user- deflned telegram via
the communication interface.

COMM2: Delta V.t

A measured voltage value is trahsmltted via the oommunlcatlon mterface if it
differs by the set delta quantlty from the last measured value transmltted

1030:70 Fig. 3-15

COMM2 Delta[ SR RN i T \ 103051 Fig. 3-15

A measured current value is trahsmltted via the communlcatlon mterface if it
differs by the set delta quantity from the last measured value transmltted

1(130:>4 Fig. 3-15

COMM2: Detta P~

The active power value is transmltted via the communloatlon lnterface lf it
dlffers by the set delta quantlty from the last measured value transmltted

ig. 3-15

The measured frequency is transmltted via the communlcatlon |nterface lf lt
differs by the set delta quantlty from the last measured value transmltted

The telegram is transmltted if a measured value dlffers by the set delta
quantity from the last measured value transmitted.

COMM2;: Deltat

All measured data are transmltted again through the communication
interface after this time period has elapsed — provided that transmission has

ig. 3-15

not been triggered by the other delta conditions.

7-15



7 Settings
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“Logical" communication
interface 3

7-16

COMMB Functnon group COMMB e ‘: 1 ‘_‘in:1 e o

Canoehng funotton group COMM3 or mcludlng itin the oonflguranon

This setting parameter is only visible if the relevant optional communication
module is fitted.

If the function group is cancelled from the configuration, then all associated
settings and signals are hidden, W|th the exoeptlon of thrs settmg

COMMB3: General:enable USER - DN 00
Disabling or enabllng "Ioglcal" communloatlon mten‘aoe 3 '

COMMB: Baud: rate -

Adjustment of the baud rate for telegram transmlssuon via the gundanoe
interface (InterMiCOM interface) so as to meet the requirements of the
transmission carrier,

COMMS3: Source address.
Address for send signals.
COMM3: Receiving address
Address for receive S|gnals

CVOMMB Oper mode recerve 3
COMM3: Oper: ‘mode receive.

Selection of Blocking or Direct intertrip for the operatlng mode of receive
signals 1 to 4 (single-pole transmissmn)

COMMS Oper, mode receive 5:
COMMS Oper. mode recelve 6.
COMMBa;  Oper.mode recelve 7
COMMS3: Oper.. mode: receive: 8.

Selection of Permissive or Direct /nten‘r/p for the operatlng mode of receive
signals 5 to 8 (two-pole transmission).
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IRIG-B interface
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COMM3: Defaultvalue rec. 1. e cr i o 200D
COMMS: Defaultvaluerec.2 = oo oo
COMM3: Defaultvalue rec. 3 .- = e
COMMB: Default value rec. 4. 10088
COMM3; Default value rec. 5 20084
COMMS3: Default value rec. 6 S o
COMMB: Default value rec. 7 o
COMMBS: Defadilt value rec. 8 120087

Definition of the default value for the 8 receive signals.

S a0 Fig. 3-18

COMMS: Time-out comm.fauilt:
This timer triggers the alarm signals COMM3: Commu nications fault
and SEMON: Communic.fault COMM3 and sets the received signals
to their user-defined default values. Time-out occurs when the set time has
elapsed since the most recent 100% valid telegram was received.

Using this setting, the alarm signal can be configured (assigned) to the
corresponding PSIG input signal.

COMMS: Time-out fink fail.
Time indicating a persistent failure of the transmission channel. After this
timer stage has elapsed, alarm signals COMM3: Comm. link failure -
and SFMON: Comm.link fail. COMMS3 are raised. These can be

R i 5

_ |mapped to give the operator a warning LED or contact to indicate that

100

Percentage of corrupted messages compared to total messages transmitted
before an alarm is raised (COMM3: Lim.exceed. tel.err. and SFMON:
Lim.exceed. tel.err.). When this threshold is exceeded, the receive signals
are set to their user-defined default vaiues.

IRIGB: Function group IRIGB
Canceling function group IRIGB or including it in the configuration. !f the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

IRIGB: General enable USER

Disabling or enabling the IRIG-B interface.
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(continued)

Function keys

F_KEY: Password funct.key® .- a0
F_KEY: Password functikey2 = 0 i L e
F_KEY: Password funct. key3 Cowas
F_KEY: Password funct. key4 = - 00244

These passwords enable the correspondlng functlon keys Further
information on changing the passwords is glven in Chapter 6.

F KEY: Fct. assignm. Rl
F- KEY: Fet, ass;gnm F2.:
F KEY: Fct. ‘assignm. F3
F KEY: Fct. assignm.F4 : :
Assignment of functions to the functlon keys Elther a smgle func’uon ora

menu jump list may be selected. The two menu jump lists are composed
via LOC Fct menu Jmp I:st X (x 1 or 2)

T Fie, 350

F KEY Return time fct.keys

Once the password has been entered, the function keys remain active for
no longer than this time. Thereafter, the function keys are disabled until the
password is entered again.
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Binary inputs
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The P130C has optical coupler inputs for processing binary signals from the substation.
The number and connection schemes for the available binary inputs are shown in the
terminal connection diagrams. The Address List in the Appendix gives information about
the configuration options for all binary inputs.

When configuring binary inputs, one should keep in mind that the same function can be
assigned to several signal inputs. Thus one function can be activated from several
control points having different signal voltages.

in order to ensure that the device will recognize the input signals, the triggering signals
must persist for at least 30 ms.

The operating mode for each binary signal input can be defined. The user can specify
whether the presence (active ‘high’ mode) or absence (active ‘low’ mode) of a voltage
shall be interpreted as the logic ‘1’ signal.

uts.,

Seleotibn é)f.ébérating mode for binary signal inputs.
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(continued)

Binary outputs

7-20

The P130C has output relays for the output of binary signals. The number and
connection schemes for the available output relays are shown in the terminal connection
diagrams. The Address List in the Appendix gives information about the configuration
options for all binary outputs.

The contact data for the all-or-nothing relays permits them to be used either as
command relays or as signal relays. One signal can also be assigned to several output
relays simultaneously for the purpose of contact multiplication.

An operating mode can be defined for each output relay. Depending on the selected
operating mode, the output relay will operate in either an energize-on-signal (ES) mode
or a normally-energized (NE) mode and in either a latching or non-latching mode. For
oufput relays operating in latching mode, the operating mode setting also determines
when latching will be canceled. -

Note: " For relays with make contacts, the energize-on-signal (ES) mode
corresponds to normally-open operation. The normaily-energized (NE) mode
means that the polarity of the driving signal is inverted, such that a logic "0"
maintains the relay normally-ciosed. For relays with changeover contacts,
these more common descriptions are not applicable.
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(continued)

LED indijcators
The P130C has a total of 17 LED indicators for parallel display of binary signals. The
Address List in the Appendix gives information about the configuration options for all
LED indicators. The following table provides an overview.

LED indicator | Description on Configuration
the label strip
as supplied
H1 'HEALTHY’ Not configurable. H 1 signals the operational readiness of the device
(supply voltage present). .
H 17 ‘EDIT MODE’ Not configurable. H 17 signals the fact that the user is in the ‘EDIT -

"MODE’. In this mode, parameter values can be changed. (See the
section entitled ‘Display and Keypad' in Chapter 6.)

H2 ‘OUT OF SERVICE’ | Permanently assigned to the function MAIN: Blocked/faulty.
H3 ‘ALARM’ Permanently assigned to the function SFMON: Warning (LED).
H4 TRIP The factory-set configuration is shown in the Terminal Connection

Diagrams. These diagrams are found in the appendix to this manual or
in the Supporting Documents shipped with the device.

H5toH 16 - The user has the option of assigning functions to these LED indicators.

The arrangement of the LED indicators on the local control panel is illustrated in the
dimensional drawings of Chapter 4.

An operating mode can be defined for each LED indicator. Depending on the selected
operating mode, the output relay will operate in either energize-on-signal (ES) mode or
normally-energized (NE) mode and in either latching or non-latching mode. For LED
indicators operating in latching mode, the operating mode setting also determines when
latching will be canceled.

Note: For relays with make contacts, the energize-on-signal (ES) mode
corresponds to normally-open operation. The normally-energized (NE) mode
means that the polarity of the driving signal is inverted, such that a logic "0"
maintains the relay normally-closed. For relays with changeover contacts,
these more common descriptions are not applicable.
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(continued)

LED: . Fct. assignm..H 2 T : 085001
Display of the function asagned to LED |nd|oator H 2 (OUT OF SERVICE ).
The MAIN: Blocked/faulty function is permanently assigned to this
LED.

T T S e 055004

Display of the function assigned to LED mdlcator H 3 (ALARM ).

The SFMON: Warning (LED) function is permanently assigned to
this LED.

_ED: Fct. assignm. H4 -

LED: __FCt assignm. H'5

Selectlon of operating mode for LED indicators.
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Main function

Fault recording

P130C-301-401-601 / P130C/EN M/C11

MAIN: Chann.assign.COMM1/2 - e 000160

ASS|gnment of "logical" communication interfaces to physmal
communication channels.

FT:RC: Rec.
FT_RC:Rec, ¢
FT- RC: Rec.
FT."RC: Rec.
FT_RC:Rec.
FT.RC: Rec.
FTRC: Rec‘.

analog chann.
analog chann:
analog chann.:
analog chann. -
analog chann.’
analog chann.:
analog: ohann._';

\l cn:_cn'.v-b po’l\:;-x

035160
“ oAt
5 ‘o3
h 1635163
035164
; ":'-035155

; ,035156

The user specifies the channel on WhICh each phySICal vanable is recorded
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(continued)

Canceling protection
functions

Definite-time overcurrent
protection

Inverse-time overcurrent
protection

Short-circuit direction
determination

Switch on to fault protection

Protective signaling

7-24

By means of a configuration procedure, the user can adapt the device functions fiexibly
to the scope of protection functions required in each particular h.v. system.

The following conditions must be met before a protection function can be canceled:

O The protection function in question must be disabled.

O None of the functions of the protection function being canceled may be assigned to a
binary input.

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

0 None of the signals of the protection function may be finked to other signals by way of
an ‘m out of n’ parameter. ;

The protection function to which a parameter, a signal, or a measured value belongs is

defined by the function group designation (example; ‘LIMIT").

Canceling function group DTOC or including it in the configuration. If the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

_!DM unction group,lDMT .

Cancellng funotlon group IDMT or lncludlng it in the configuration. If the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

Canceling function group SCDD or including it in the configuration. If the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

SOTF;: Function: group SOTI

Canceling function group SOTF or including it in the configuration. If the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

PSIG:: Function group PSIG

Canceling function group PSIG or including it in the Conflguratnon lf the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.
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(continued)

Auto-reclosing control

Ground fault direction
determination using
steady-state values

Motor protection

Thermal overload protection

Unbalance protection

Time-voltage protection

Over-/underfrequency
protection

Power directional protection

Circuit breaker failure
protection

£130C-301-401-601 / P130C/EN M/C11

ARC: - Fungtion group ARG . I O

Canceling function group ARC or mcludmg !t in the conﬂgurahon If the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

GFDSS: Function :gro_up GFDSS Z ol

s i 2036 012

Canoehng functlon group GFDSS or lnoludmg itin the conﬁgurat:on If the
function group is cancelled from the configuration, then all assomated

settings and signals are hidden, with the exception of this setting.

MP: Functlon group:MP

Cancehng function group MP or including |t in the oonﬂguratlon If the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

THERM: ‘Function group THERM

Canceling function group THERM or including it in the configuration. lf the
function group'is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

122 Function group 12>

Canoelmg function group 12> or moludlng lt in the confaguratlon If the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

V<L Function group Vo
Canceling function group V<> or including it in the configuration. If the

function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

Canceling function group f<> or lncludmg lt in the Conflguranon If the
function group is cancelied from the configuration, then all associated
settings and signals are hidden, with the exception of this setting. -

P<>: - Function group P<>
Canceling function group P<> or including it in the configuration. If the

function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

CBF: Function group CBF-.

Cancehng function group CBF or mciudlng st in the Conﬁguratlon If the
function group is cancelled from the configuration, then all associated

settings and signals are hidden, with the exception of this setting.

7-25



7 Settings

(continued)

Measuring-circuit monitoring  [MCMON: Function group MCMON 7 5o e i e i o 056015

Canceling function group MCMON or mcludmg it in the Conflguranon If the
_ function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

056 025

Limit value monitoring LIMIT: Function group LIMIT. -

Canceling function group LIMIT or |ncludmg It in the conﬁgurahon If the
function group is cancelied from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

' Logic LOGIC: Function group LOGIC

Canceling function group LOGIC or lncludmg lt in the conﬂguratlon If the
function group is cancelied from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

056017
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7 Settings
(continued)

PC link

“L ogical" communication
interface 1

"Logical” communication
interface 2

Binary outputs

Main function

P130C-301-401-601 / P130C/EN M/C11

7.1.3 Function Parameters

7.1.3.1 Global

When command blocking is actrvated commands are rejected at the PC
lnterface

PC Sig./i meas.val. block

When signal and measured value blooklng is actlvated no sngnals or
measured data are transmitted through the PC interface.

PC: “Command blocking © o it e S e Fig. 3-8

L omoes Fig. 3-6

.COMM1

\/\/hen command blookrng is actrvated commands are re)ected at
communication interface 1.

When signal and measured value blocking is activated, no signals or
measured data are transmitted through communication interface 1.

76 Fig. 3-8,3-
£ 9,3-10

When command blocking is activated, commands are rejected at
communication interface 2.

COMM2: Sig./meas block USER
When signal and measured value blocking is activated, no signals or
measured data are transmitted through communication interface 2.

CAagire Fig. 3-15

76 Fig. 3-15

OUTP; Outp.relblock USER
When this blocking is activated, all output relays are biocked.

o014 Fig. 3-22

MAIN: Device on-lin
Disabling or enabling protection. Parameters marked ‘No (=off)’in the
Address List can only be changed when protectlon is drsabted

MAIN:: Test mode USER

When the test mode is activated, signals or measured data for PC and
communication interfaces are labeled ‘test mode’.

MAIN; Nommal frequ. fnom.
Settrng for the nomlnal frequency of the protected system.

Settlng for the rotary ﬂeld direction, either clockwise or antrolockwrse

168, 3-173,

measurement of phase currents.

Setting for the primary nominal current of the main current transformers for
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(continued)

MAIN: AN;nom -C.T. prim. Cominbet e e i b T s o008 Fig. 3-27

Setting for the primary nominal Current of the main Current transformer for
measurement of residual current.

l\/lAlN Vnom V T prim

. ofoo02 Fig. 3-30,3-

Setting for the primary nominal voltage of the system transformer for
measurement of phase-to- ground and phase—to phase voltages
MAlN JInom-device S 01005 Fig. 3-25

Setting for the secondary nominal Current ot the system transformer for
measurement of phase currents. This also corresponds to the nominal
device current.

MAlN IN;nom-device

“|Setting for the secondary nominal current of the system transformer for
measurement of residual current. This also corresponds to the nominal
device current,

MAIN:: Vnom V. T sec:

Setting for the secondary nominal voltage of the system transformer for
measurement of phase-to- ground and phase-to-phase voltages.

ig. 3-25

MAIN: Conn. méas. circ..

Direction determination is governed by the connection of the measuring
circuits. If the connection is as shown in Chapter 5, then the setting must
be ‘Standard’ if the P130C's ‘Forward’ decision is to be in the direction of
the outgoing feeder. If the connection direction is reversed or — given a
connection scheme according to Chapter 5 — if the forward’ decision is to
be in the busbar direction, then the setting must be ‘Opposite’.

ig. 3-26

The direction determination function of the ground fault measunng systems
is governed by the connection of the measuring circuits. If the connection is
as shown in Chapter 5, then the setting must be ‘Standard’ if the P130C’s
‘Forward’ decision is to be in the direction of the outgoing feeder. If the
connection direction is reversed or — given a connection scheme according
to Chapter 5 — if the ‘forward’ decision is to be in the busbar direction, then
the setting must be ‘Opposite’.

i(/lAIN ‘Meas: value rel
Setting for the minimum current that must be exceeded in order for the
measured operating values of the phase currents — and the currents derived
from them ~ to be displayed.

MAIN: Meas. vailie rel. i
Setting for the minimum current that must be exceeded in order for the
measured operating value of the residual current to be displayed

MAlN Meas value rel Vi

Setting for the minimum voltage that must be exceeded in order for the
measured operating values of the phase-to-ground voltages, phase-to-
phase voltages, and the voltages derived from them to be displayed

L onoz Fig. 3-30

MAIN:Op,'mode energycnt. - 01013 Fig. 3-34

Selection of the procedure for the determination of the aotive and reaotive
energy output. Procedure 1: Acquisition every second (approximately)
Procedure 2: Acquisition every 100 ms (approximately)
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(continued)
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MAIN: Settl. t. IP;max,del G B e e e e i ot Fig. 3-26

Setting for the time after whlch the delayed maximum current dlsplay shall
reach 95% of the maximum current tp max.

MAlN -Fctassign. blOCk * SEels i s 01021, Fig. 3-40

Assxgnment of functions that W|ll be blocked together when blocklng mput 1
(l\/lAlN Blocklng 1 EXT) is actlvated

. 3-40

Assngnment of functlons that will be blocked together when blocklng lnput 2
(MAIN Blocklng 2 EXT)ls actlvated

G ot 012 Fig. 3~

MAIN: ‘Fet.assig tripiomd. 1 ig. 3-48

ASSlgnment of the s;gnals that trigger trip command 1.

. 3-48

ig. 3-48

ig. 3-48

MAIN: Latching trip.omd : 023 Fig. 3-48

Specﬁ‘"catton as to whether trip commend 1 Should Iatch.

ig. 3-48

MAIN: Close cmd, pulse tir ig. 3-42

Settlng for the duratlon of the close command
‘ i Fig. 3-41

Selectlon of the stgnals whose appearance shall resultin a Blocked/faulty
signal and in the activation of the LED indicator labeled 'OUT OF SERVICE’
— in addition to the signals that always result in the above signal and

indication. In both cases, the device is blocked.
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(continued)

Parameter subset selection  |PSS:. Control-via USER o L T cre om0 Fig. 3-55

If parameter subset selectlon is to be handled from the mtegrated jocal
control panel rather than via the binary signal inputs, choose the 'Yes’

setting.

BES! Baram subs. el URER 1 R R
Selectlon of the parameter subset from the tocal oontrol panet

PSS: Keep time =0 e ©o 003083 Fig. 3-55

The setting of this timer stage is relevant only |f parameter subset selectlon
is carried out via the binary signal inputs. Any voltage-free pause that may
occur during selection is bridged. If, after this time period has elapsed, no
binary signal input has yet been set, then the parameter subset selected
from the local control pane! shall apply.

2021030 Fig. 3-56

. Self-monitoring SFMON: Fet, assign. warning

Selection of the signals whose appearance shall result in the sngnals
‘Warning (LED)’ and ‘Warning (relay) and in the activation of the LED
indicator labeled 'ALARM'. Signals caused by faulty hardware and leading
to blocking of the device are not configurable. They always result in the
above signals and indication. '
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(continued)

Fault data acquisition
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FT DA:Linelength. w0 o oorieii oo e otows Fig. 3-78
This setting defines the distance in km that the fault locator mterprets as
100 % when oalculatmg the fault distance.

010012 Fig. 3-78

Thls set’ung deﬂnes the reactance X that the fault locator |nterprets as
100 % when Caloulatmg the fault dlstance

FT.DA:Angle kG iy " o203 Fig. 3-75
Angle setting for the Complex ground factor kG

K. = Zo —Zpos
G T
3 '_Z.pos
Zy: zero-sequence impedance
Zpos . positive-sequence impedance
Xg—-X X

kg angle = arc tan————P% _ arc tan ="

. : 0 ~Mpos - pos
Rp: resistance component of zero-sequence impedance
Rpos : resistance component of positive-sequence impedance
Xo: reactance component of zero-sequence impedance
Xpos reactance component of positive-sequence impedance

If the calculated value cannot be set exactly, then next smalier value should
be set.

l—T DA: Abs value kG
Setting for the absolute value of the complex ground factor ke

‘o203, Fig. 3-75

K. = ZO ;pos
G T

3 '_7:pos
Zy: zero-sequence impedance
;DOS : - positive-sequence impedance

2 2

\/(XO - Xpos> + (RO - Rpos)

lka| = > >
3y Rpos” + Xpos

Rp: resistance component of zero-sequence impedance
Rpos resistance component of positive-sequence impedance
Xg: reactance component of zero-sequence impedance
Xpos - reactance component of positive-sequence impedance

If the calculated value cannot be set exactly, then the next smalier value
should be set.




7 Settings

(continued)

FT_DA: Startdata acquisit. - R Tt “oooowon Fig. 3-74

This setting determines at What pomt durlng a tault the acquisition of fault
data should take place.

FT_DA: Output fault locat e S e onan Fig, 3-74
Setting for the conditions under whloh fault Iooatlon output occurs.

Fault recording FT_RC:Fct. assig. drigger: « v el i i 1 oos0ss Fig. 3-80
This setling defines the signals that WI|| trlgger fault recordmg

i onrees Fig. 3-80

This setting deﬂnes the threshotd value of the phase ourrents that Wl“
trigger fault recording and fault data acqunsxtnon

FF RC: Pre-fault time . L

“|Setting for the time durmg which data wxll be recorded before the onset ofa
fault (pre-fault recording time).

ET: RC Postfaulttlme

Setting for the time during which data will be recorded after the end of a
fault (post-fault recording time).

FT. RC Max recordlng tlme

Setting for the maximum recording time per tault This includes pre-fault
and post-fault recording times.

003073 Fig. 3-82
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(continued)

7.1.3.2 General Functions

Main function MAIN:Hold time dyn: param. . e e Goe o stiseoe Fig. 3-38

Setting for the hold time of the "dynamic parameters" After SWItchmg to the
"dynamic" thresholds, the latter will remain active in place of the "normal"
thresholds during this period.

MAIN Syst N enabled USER .+ o . G ¢ orete Fig. 3-37
Enable/dlsable the DTOC or IDMT resrdual current stages
MAIN Blockttm st IN neg o 017015 Fig. 3-45

This setting defines whether a blockrng ot the residual current stages should
take place for smgle pole or multi-pole phase current startmgs

017027 Fig. 3-46

Thrs settlng deﬂnes whether the triggering of the residual current stages IN>
lretn™, I>> OF le>>> as well as the negative-sequence current stage ly neg”
should result in the formation of the general starting signal. If the setting is
W/o start. IN, Ineg then the associated time delays tins, tirerns, tin, fiNs>>,
t.,ef neg- @re automatlcally excluded from th formatlon of the trip command

| MAIN: Rush I(2*fn)/ I(fn):
Settlng for the operate value of rnrush stab li zatron

ig. 3-45

Setting of the timer stage for the suppressmn of the phase-selective
startlngs and of the residual and negative-sequence system starting.

o%5 Fig. 3-46

Definite-time overcurrent
protection

Inverse-time overcurrent ig. 3-94

protection

Short-circuit direction

Jiotropo Fig. 3-106
determination g

Disabling and enabling short-circuit direction determination.
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(continued)

Switch on to fault protection  |SOTF: General-enable:USER - B o omoss Fig. 3-116
Disabling or enabling switch on to fault protectlon
SOTF: Operatlng mode e R T T onos Fig. 3116

The operating mode settlng determlnes whether durlng elapsmg of the timer

stage a general starting state will lead to a trip (Trip with starting) or whether

the measuring range of impedance zone 1 will be extended by the DIST:

kze HSR zone extension factor (Tr/p W/th overreach)

SOTF: Manualclosetimer. © = == “ = o oo Fig. 3-116
Setting for the timer stage that Wl” be started by a manuai olose

Protective signaling PS|G .General enable USER: : e
D»sablmg or enabling protectlve sngnahng

o soo15004 Fig. 3-117

\Auto-rec/osing control ARC j}General enable USER g ig. 3-123 -
Dlsabhng or enabling auto-reclosing Controt
ARC:  Sig.asg.trip t GFDSS

Selectlon of the GFDSS starting to trigger the auto reclosmg control
function, .

Ground fault direction
determination using
steady-state values

Disabling or enabling ground fault direction determination by steady-state
values

Thls settlng specn‘ves whether steady-state power evaluation or steady state
current evaluat:on will be performed

tiboes Fig. 3144, 3]
147

Setting for the operating mode of ground fault direction determination by
steady-state power evaluation. The following settings are possible:

O Cos ¢ circuit for resonant-grounded systems

O Sin ¢ circuit for isolated-neutral systems.

o0 Fig, 3-141,3-
147

This setting defines the measuring direction for the ‘forward’ or ‘backward’
decision.

Settlng for the frequency of the measured varlables evaluated in steady-
state power evaluation.
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GFDSS: f/fnom (curr.meas.) « = e S e oteom Fig. 3-145

Setting far the frequency of the measured varlables evaluated in steady—
state current evaluation.

GFDSS: IN;act>/IN,reac> LS

Setting for the threshold of the actlve or reactive power Component of
residual current that must be exceeded in order for the ‘LS’ (line side)
direction decision to be enabled.

016,04 Fig. 3-144

GFDSS: Sectorangle LS : .
Setting of the sector angle for measurement in the llne srde dlreotlon

Note ThlS settlng is only effective in the cos ¢ circuit operating mode.

T oo Fig. 3-144

Setting for the operate delay of the direction decision in the forward

direction.

eose Frg 3-144, 3-

Settlng for the release delay of the drrectlon deorsmn in the forward

direction.

GFDSS IN,act>/IN;reac>

Setting for the threshold of the actrve or reactive power component of
residual current that must be exceeded in order for the ‘BS’ (busbar side)
dlrectlon decrsron to be enabled.

60e7, Fig. 3-144

Settlng for the sector angle for measurement in the direction of the busbar

side.

cos ¢ circuit operating mode.

Note: This setting is only effective in

Settlng for the operate delay of the direction dec:lston ln,the backward
direction. .

Setting for the release delay of the direction decision in the backward
direction. .

7 Fig. 3-144,3-

150

GFDSS"

~oox Fig. 3-145

GFDSS “Operate delay IN*

-~ ow0ss Fig. 3-145

Settlng for the operate delay of steady- state current evaluatlon

Settmg for the release delay of steady-state current evatuation.

- oo Fig. 3-145
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(continued)

GFDSSHGINY> /BN LS v e e e .. own Fig. 3-150

Setting for the threshold of the Conductance or susceptance component of
the residual current loop that must be exceeded in order for the ‘LS’ (line
side) direction decision to be enabled.

GFDSSG()>/B(N)>BS ......... D N TR
Setting for the threshold of Conductance or susceptance component of the
residual current joop that must be exceeded in order for the '‘BS’ (busbar
side) direction decision to be enabled.

GFDSS: X(N)> o113 Fig. 3-151

Setting for the operate value of the admlttance for the non- dlrectlonal
ground fault determlnatlon in the admittance evaluatron mode.

016110 Fig. 3-147

Thrs settlng is provrded to compensate for phase angle errors of the system
transformers (m the admlttance evaluation mode).

ig 3151

Settlng for the operate delay of the admittance for the non-directional
ground fault determlnatlon in the admittance evaluation mode.

ig. 3-151

Settrng for the release delay of the admittance for the non-directional
ground fault determination in the admittance evaluation mode.

Motor protection MP: . General enable USER:
Enabling or disabling motor protection

Thermal overload protection [THERM: General enable USER ig. 3-163
' Drsablmg or enabllng thermal overload protectlon

h era ig. 3-165
Setting the operating mode of t ermal overload protection.

Unbalance protection 12>:: General enable USER - ig. 3-167
Enabling or disabling unbalance protection.

Time-voltage protection V<>t General enable USER Ig- 3-169
Disabling or enabling time-voltage protection.

Over-/ underfrequency o031 Fig. 3-178

protection G

o120z Fig. 3-179

. 3-180

Settlng for the evaluatlon time. The operate conditions must be met for the
duration of the set evaluat|on tlme 1n order for a S|gnal to be |ssued

o Undervolt block v e

i j‘;: mazoo Fig. 3-180

Settrng for the threshold ot undervoltage blocklng lf the voltage falls below
this threshold, the over-/underfrequency protection function will be blocked.
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(continued)

Power directional protection |P<>: General enable USER & @l i o oia Fig. 3-183
Disabling or enabling the power direotionai protection funotion

Circuit breaker failure CBF General enable USER

‘oo Fig. 3-189
protection -

: Disabimg or enabiing oiromt breaker failure proteotion
CBF: t1CBF .~ . S

Setting for the operate deiay at the Conclu3|on of which the ’Circwt breaker
failure’ signal is issued.

011067 Fig. 3-189

Measuring-circuit monitoriig  |MCMON: General-enable USER

el £ 0i4 001 Fig. 3-191
Disabiing or enabling measurmg -circuit monitoring

Adaptation of measuring -circuit monitoring to the system current
transformers.
e o 3191

ig. 3-192

ig. 3-192

Operate value setting for the voltage trigger Vmin< of measuring circuit
monitoring '

ig. 3-191

y Fig. 3-182

Limit value monitoring ig. 3-193

ig. 3-193

ig. 3-193

Setting for the operate value of the second overcurrent stage of limit value
monitoring

ig. 3-193

Setting for the operate delay of the first overcurrent stage of limit vaiue

monitoring.

L]MIT > - ot40w Fig. 3-163
Setting for the operate deiay of the seoond overcurrent stage of limit vaiue
monitoring.

P130C-301-401-601 / P130C/EN M/C11 7-37



7 Settings
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7-38

LIMIT e i A Ll oo oot Fig. 3-193
|Setting for the operate value of the flrst undercurrent stage ot llrnlt value

monitoring.

LlMITl<< ............... 014022 B

Setting for the operate value of the second undercurrent stage of Irmlt value
monltonng

LIMIT: ti< 2.

Setting for the operate delay of the flrst undercurrent stage of lrmlt value
monitorin

Settlng for the operate delay of the second undercurrent stage of Ilmlt value
monitoring.

LIMIT: VPG>

Setting for the operate value of overvoltage stage VPG> of llmlt value
monitoring.

LlMlT VPG>>

Setting for the operate value of overvoltage stage VPG>> of limit value
monitoring.

LIMIT: tVPG

Setting for the operate delay of overvoltage stage VPG> of limit value
monitoring. '

LIMIT: (VPG>
Setting for the operate delay of overvoltage stage VPG>> of limit value
monitoring.
LIMIT: VPG
Setting for the operate value of undervoltage stage VPG< of limit value
monitoring.

LIMIT; VPG<<

Setting for the operate value of undervoltage stage VPG<< of lrmrt value
monltonng

LIMIT: tV

Setting for the operate delay of undervoltage stage VPG< of limit value
monitoring

LIMIT: tVPG<

Setting for the operate delay of undervoltage stage VPG<< of limit value
monltorlng

LIMIT VPP>:

Setting for the operate value of overvoltage stage VPP> of limit value
monitoring. .

LT VPSS

Setting for the operate value of overvoltage stage VPP>> of limit value
monitoring.
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Logic
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LIMIT:AVPR> o e e I 014039

Setting for the operate delay of overvoltage stage VPP> of Ilmlt value
monitoring.

LIMIT: tVPP>>

Setting for the operate delay of overvoltage stage VPP>> of llmlt value
monitoring.

- 01400

LIMIT: VPP i e e 014029
Setting for the operate value of undervoltage stage VPP< of Ilmlt value
monitoring.

Settlng for the operate value of undervoltage stage VPP<< of Ilmlt value
monitoring.

Setting for the operate delay of undervoltage stage VPP< of limit value 7

monitoring.

Settmg for the operate delay of undervoliage stage VPP<< of llmlt value

monltorlng

Setting for the operate delay of overvoltage stage VNG> of l|m|t value
monitoring.

VNG ook Fig. 3-195
Settlng for the operate value of overvoltage stage VNG> of limit value
monitoring.
LIMIT: VNG>> i Fig. 3-195
Setting for the operate value of overvoltage stage VNG>> of limit value
monitoring.
LIMIT: tvlil'é> 055 Fig. 3-195

LIMIT: tVh

Setting for the operate delay of overvoltage stage VNG>> of limit value
monitoring.

‘010ds Fig. 3-195

These settings define the static input conditions for the logic function.

»LOGlC General enable USER i o310 Fig. 3-197

5 Fig. 3-196, 3-
203

v Fig. 3-203
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.‘os0000 Fig. 3-133,3-
SEennAg7
‘080004 Fig. 3-133

LOGIC: Fet.assignm. outp.

LOGIC: Fct.assignm.
LOGIC: Fet:assignm.-ou
LOGIC: Fctassignm. o
LOGIC: Fct.assignm, out
LOGIC: Fctassignm. o

LOGIC: Fct.assignm. outr
LOGIC: Fct.assignm. outy
LOGIC: Fct.assignm.out
LOGIC: Fct.assignm. outp,
LOGIC: Fct.assignm. out

::-030008

LOGIC: Fot.assignm. outp
OGIC: Fetassignm. olitp. 1

LOGIC: Fet.assignm. outp. o2s
These settings assign functions to the outputs.
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LOGIC: Op. mode t output Tooiie
’LOGIC Op. mode t output 2

“ k1030009

LOGIC: Op. mode toutput3

LoaGiC: Op_. mode t output-4: Ho0013
LOGIC: Op‘;rmd’de toutputs. . omor
LOGIC: Op. mode t output 6 om0zt

LOGIC: Op».jmode toutput 7
LOGIC Op. mode t output 8
LOGIC: Op. mode t output 9
LOGIC Op‘._;mode t output ‘t

. ooms

These settlngs deﬂne the operatmg modes for the output ’umer stages

: osto1 Fig. 3-133,3-
P 197
030005 Fig. 3-133
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LOGIC: Time 11 outputd . .
LOGIC: Time t1 output 2o G
LOGIC: Time t1 output 3=+ L os0lo
LOGIC: Timet1-output 4 - o o0n
LOGIC: Time t1 ottput’5 * :
LOGIC: Time t1 output 6 -
LOGIC: Time t1 output 7 L
LOGIC: Time t1 outpit 8 0000
LOGIC: Time't1 output 9. 02009
LOGIC Tlmeﬂ output 10.
LOGlC Tlme'ﬂ output 11
LOGIC: Tim ‘output 12
LOG!C Tlme t1 output. 13

ooz Fig. 3-197
080006

LQG,‘Q- T ime
LOGIC: Time

‘ Settmgs for tsmer stage t1 of the respective outputs,
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Note:

LOGIC: Timet2 outputd o oo s e oo Fig. 34197
LOGIC: Time t2-output2 = innoe i !
LOGIC: Timet2output 3.
LOGIC: Timet2:output 4 -~
LOGIC: Time t2 output 5.
LOGIC: Time t2 output 6
LOGIC: Time t2 output 7
LOGIC: Time t2 output 8-
LOGIC: Time t2 output 9
LOGIC: Time t2 output 10 -

IC: Time 12 output 1

030007
S gson

g :_Qmm‘s
oéqoés
o
Lo
ioéoioés
Taq"&aé_

et2 output 11 o

This setting has no effect in the ‘minimum time’ operating mode.
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LOGIC: Sig: assng. utp..  osom Fig. 3-203
LOGIC: Sig.assig. outp. C ouoe
LOGIC: Sig.assig. 044004
LOGIC: Sig:assig. outp oto0s
LOGIC: Sig.assig. outp. om0
LOGIC: Sig:assig. outy - 044010
LOGIC: Sig.assig. o012

LOGIC: Sig.assig. outp, 8
LOGIC: Sig.assig. outp. 9
LOGIC: Sig.assig. outp.
LOGIC: Sig. assig. out

LOGIC : Sig.assig. «

These settmgs ass;gn the function of a binary input signal to the output of
the logic equation.
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LOGIC: Sig.assig.outp. 1(t
LLOGIC: Sig. assig.outp. 2
LOGIC: Sig.. assigooutp.3(t)
LOGIC: Sig.assig.outp. 4(t) '
)
)
)

LOGIC: Sig. aSSlg outp. 5(t)
LOGIC: Sig.assig.outp. 6(t) -
LOGIC: Sig. assig.outp. 7(t) -
LOGIC Sig. assig. outp 8(t)
LOGIC: Sig.assig. outp 9
LOGIC: Sig:assig. outp 10(t)
LOGlC Sig. aSS|g outp 11(t
LOGIC ‘Sig ig 33319 outp 12(t) :
LOG!C: g.assig
»LOGIC Sig.

LOGIC Sig.assig.ot

| These settings assign the function of a binary input signal to the output of

the logic equation.

sl omont Fig. 3-203
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7.1.3.3 Parameter Subsets

Definite-time overcurrent DTOC Enable
protection

7»»:,(_)72093073095 074095 075085 Fig. 3-83

' ,P,S.X. :

ThIS settlhg defmes the parameter subset in which defimte-trme overcurrent
protectlon is enabled.

DTOC IS5 i PSXL : ' 017(xx) 073007074 007 :075.007 Flg 3-84
Settmg for the operate va!ue of the first overourreht stage (phase current
stage).

Caution! The range of setting values includes operate values that are not
permrtted as contmuous current values (see ‘Technical Data’).

01700 073032 07400 075032 o Fig. 3-84

Settmg for the operate va\ue of the flrst overourrent stage in dynamic mode
(phase current stage). This operate value is effective only while the timer
stage MAIN: Hold-time dyn. param. is elapsing.

Caution! The range of setting values inciudes operate values that are not
permitted as Corrtmuous current values (see ‘Technical Data ).
DTOC: 1>>. :

Settmg for the operate value of the second overcurrent stage (phase current
stage).

: “Fig. 3-84

Caution! The range of setting values includes operate vaiues that are not
permltted as continuous ourrent values (see 'Technical Data’).

DTOC: 15> dynamic. . PS
Setting for the operate value of the second overcurrent stage in dynamlc

mode (phase current stage). This operate value is effective only while the
timer stage MAIN: Hold-time dyn. param. is elapsing.

073038 074033 075 v

Caution! The range of setting values includes operate values that are not
permitted as continuous current values (see ‘Technical Data’).

DTOC: >>> Sy 17002 073009 074009 075009, Fig. 3-84
Setting for the operate value of the third overcurrent stage (phase current
stage).

Caution! The range of setting values includes operate values that are not
permltted as contlnuous current values (see ‘Techmoal Data )

Settlng for the operate value of the thlrd overcurrent stage in dynamlc mode
Hphase current stage). This operate value is effective only while the timer
stage MAIN: Hold-time dyn. param. is elapsing.

Caution! The range of setting values includes operate values that are not
permrtted as continuous current values (see ‘Technical Data’).

E 017004 073019 074019 075019, i Fig. 3-84

: 017ms 073020 074020 0750204 .- Fig. 3-84

Settlng for the operate delay of the seoond overcurrent stage.
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DTOC: tl>>> 0 P8X e s i Gl OTIO0T 073021 074021 078021 Fig. 3-84
Setting for the operate delay of the thlrd overourrent stage
DTOClneg> ...... PSX N i om0t 073011 074011, 075011 :

Setting for operate value lneg> (lneg = negatlve sequence current).

DTOC: Ineg> dynamlc PSx | 070200 077200076200 079200

Setting for operate value Ineg> dynamlc
(Ineg = negative-sequence current).

This operate value is effective only while the timer stage MAIN: Hold-
time dyn. param lS elapsing.

072012073012 074012 075012

' Settlng foroperate value Ineg>> (lneg = negatlve sequence current).

DTOC: lneg>> dynamlc ‘PSX -

Setting for operate value Ineg>> dynamic
(Ilneg = negative- sequence current).

201@77201 07201 079201 Iy L

This operate value is effective only while the timer stage MAIN: Hold-
trme dyn param is elapSIng .

Settlng for operate value Ineg>>> (Ineg = negative- Sequence Current)

DTOC: Ineg>>> dynamic PS

Setting for operate value Ineg>>> dynamic
(ineg = negative-sequence current).

71202 078202 079X

This ooerate value is effective only while the timer stage MAIN: Hold-
time dyn. param. is elapsing.

DTOC: tlneg

Setting for the operate delay of overcurrent stage Ineg> (Ineg = negative-
sequence Current)

Settlng for the operate delay of overcurrent stage Ineg>>>
(Ineg = negative- sequence current)

DTOC Evaluatlon

This settmg determines Wthh current will be monltored the current
calculated by the P130C P130CP130Cor the residual current measured at
the T t transformer.

DT

Setting for the operate value of the first overcurrent stage (residual current
stage).-

017003 073015074015 075015 . . . Fig. 3-89

Caution! The range of setting values includes operate values that are not

permitted as continuous current values (see ‘Technical Data’).

7-47



7 Settings

(continued)

7-48

{MAIN: Hold-time dyn. param. is elapsing.

DTOC; :IN> dynamic. . PSX i Gt 017081073 035074 035 075035, - Fig. 3-89

Setting for the operate value of the dynamlc ﬂrst overcurrent stage (resrdual
current stage). This operate value is effective only while the timer stage

Caution! The range of setting values includes operate values that are not
permitted as contmuous current values (see Technrcal Data’).

DTOC: IN>> " pax

Setting for the operate vatue of the second overcurrent stage (resrdual
current stage).

m7ooe 073016 074016 075016 -+ Fig. 3-88

Caution! The range of setting values includes operate values that are not
perm tted as contrnuous current values (see ‘Technical Data’).

017080 073035074036 w75t Fig. 3-89

Settrng for the operate value of the second overcurrent stage in dynamic
mode (residual current stage). This operate value is effective only while the
timer stage MAIN: Hold~time dyn. param. is elapsing:

Caution! The range of setting values includes operate values that are not
permrtted as contrnuous current values (see Technlcal Data )

DTOC: INsss 7

Setting for the operate vatue of the thrrd overcurrent stage (resrdual current
stage).

ig. 3-89

Caution! The range of setting values includes operate values that are not
permitted as continuous current values (see 'Technrcal Data )

DTOC: IN>>>dynamic

Setting for the operate value. of the dynamic third overcurrent stage
(residual current stage). This operate value is effective only while the timer
stage MAIN: Hold-time dyn. param. is elapsing.

Caution! The range of setting values includes operate values that are not
permitted as continuous current values' (see ‘Technical Data ).

DTOGC: i

Setting for the operate delay of the flrst overcurrent stage (resrduat current
stage).
DTOC: tIN>> -

Setting for the operate delay of the second overcurrent stage (resrdual
current stage)

“Fig. 3-89

073029 074009:075029° . . Fiig. 3-89

Settrng for the operate delay of the third overcurrent stage (residual current
stage). »

DTOC: Puls.proLiN>,intPSx:

Setting for the pulse prolongation time of the hold- trme Iogrc tor mtermrttent
ground faults.

DTOC: tiN;interm.

Setting for the tripping trme of the hold-time logic for intermittent ground
faults.

DTOC: Hotdt tIN> mth

g 017056 073038 0740@8 075038

Fig. 3-89

- oinosT. 073039 074080 0750 - Fig. 3-89

Setting for the hold-time tor mtermrttent ground faults
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Inverse-time overcurrent
protection

P130C-301-401-601 / P130C/EN M/C11

IDMT Enable e PSX Sl i -0720770:073070-07407_0»075070 Fig. 3-94
Th|s settlng deﬂnes the parameter subset in which IDMT protect|on is
enabled.
IDMT Iret P 7y Fig. 3-99
IDMT: Iref,P-dynamic’ PSx 02003 073003 0740 076003 - Fig. 3-99
Setting for the reference current in dynamlc mode (phase current system).
This operate value is effective only while the timer stage MAIN: Hold-
time dyn. param. is elapsing
IDMT Ctﬂél‘aCt_eﬁsﬂcP;PSX ;72056 073056 074055 075056 2 Fig. 3-99
Setting for the tripping characteristrc (phase current system)
; ig. 3-99
IDMT:. Min. tnptlme P-PS 7 . Fig. 3-99
Setting for the minimum trip time (phase current system) As a rute, this
value shouid be set as for the first DTOC stage (I>).
tDMT Hold t,me > 072071 073074 074071075 - +Fig. 3-99
Setting for the holding tlme for lntermlttent short circuits (phase current
system)
IDMT ‘Release P Fig. 3-89
Fig. 3-99
) 004:073004 074004 075004
Settmg for the reference current in dynamic mode (negative-sequence
current system). This operate value is effective only while the timer stage
MAIN Hotd t|me dyn. param. is elapsing.
Sett|ng for factor kt neg of the starting characteristic (negative- sequence
current system).
IDMT: Min.trip: time: negPS 5078 -
Setting for the minimum trip time (negative-sequence current system) As a
rule, this value should be set as for the first DTOC stage (I>).
IDMT: ‘Hold time neg PS 072072 073072 0TAOT2 075072
Setting for the halding time for intermittent short circuits (negatlve—sequence
current system)
IDM; Ss 080073060 074 080 075080
Setting for the release or reset characteristic (negative-sequence current
system)
) 5072075 073075 07407, 075075 Fig. 3-102
Thts settlng determmes WhtCh current will be monltored the current
calculated by the P130C P130CP130Cor the residual current measured at
the T 4 current transformer.
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IDMT: dref,N e PSX o S i (072052073062 074052 075057 - Fig. 3-103
Settlng for the reference current (resrduai Current system).
IDMT: Iref,N dynamic PSx " . - : '

Setting for the reference current in dynamic mode (resrduai current system)
This operate value is effective only while the timer stage MAIN: Hold-
time dyn param is eiaps'

IDMT:. Min; trip time N PSx .

Settrng for the minimum trip time (resrduai current system) As a rule, this
value shouid be set as for the first DTOC stage (IN>)

Short-circuit direction ig. 3-106

determination

This setting deﬂnes the parameter subset in which the short
determination function is enabled.

. Fig.3-110

This setting determines whether an overcurrent direction determination in
forward direction shall be formed when the direction determination of the
phase current and residual current stage is blocked

......

SCDD: Direction tl>  PSx

ig. 3-110

1 This settrng for the measuring direction determines whether a t|> trip signal
in the DTOC phase current stage will be issued for forward, backward or
non-directional fault decisions. If the ARC is enabled and has been set
accordingly then a starting wiii trigger the associated ‘ARC tripping time.

SCDD: Direction 1> PSx

This setting for the measuring direction determines whether a tl>> trip srgnal
in the DTOC phase current stage wilt be issued for forward, backward or
non-directional fault decisions. If the ARC is enabled and has been set
accordingly then a starting will trigger the associated ARC tripping time.

SCDD Drrect tlref P> PSx

This setting for the measuring direction determines whether a tiref,P> trip
signal in the IDMT phase current stage will be issued for forward, backward
or non-directional fault decisions. if the ARC is enabled and has been set
accordingly then a starting will trigger the associated ARC tripping time.

ig. 3-110

'-m7oss 077zss 078239 079239 finndhFig. 3-110
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SCDD: Direction fIN> PSX 5 f_ el n A SONT.073 /077 240078240 079240, Fig. 3-114

This setting for the measurlng dlrectlon determlnes whether a tIN> trip
signal in the DTOC residual current stage will be issued for forward,
backward or non-directional fault decisions. If the ARC is enabled and has
been set accordingly then a starting will trigger the associated ARC tripping
time.

e 017075 077241 078241 79241 [ Fig. 3-114

SCDD Dlrectlon tIN>> A,PSX

This setting for the measuring dlrectlon determlnes whether a tIN>> trip
signal in the DTOC residual current stage will be issued for forward,
backward or non-directional fault decisions, If the ARC is enabled and has
been set accordingly then a starting will trigger the associated ARC tripping
time.

{7057 077202 076242 07824

This setting for the measuring direction determines whether a tiref,N> trip
signal in the IDMT residual current stage will be issued for forward,
backward or non-directional fault decisions. If the ARC is enabled and has
been set accordingly then a starting will trigger the assocnated ARC tripping
time.

017076 077243078943 D79 24

"Fig. 3113

Set’ung for the Characterlstlc angle for the residual current stage in
correspondence to theé measuring relation. Using this setting, a wide range
of conditions in dependence of the system neutral grounding impedance
can be accommodated, including the following:

O System neutral with relatively high resistance o= 0°
0 System neutra!l with relatively low resistance o.g - 45°
O System neutral effectively grounded og= - 75°

O System neutral reactance-grounded o.g= - 90°

O System with isolated neutral ag= + 90°

Fig. 3-112

Settmg for operate vaiue VNG>. This setting value is an enabhng cnteraon
of the base point release of short-circuit direction determination.
in-choosing this setting, the set nominal voltage MAIN: VNG,nom V.T.
sec. should be taken mto account.

017078 077245 078245 D?

Thls Seftlng defmes whether the trip bias of the residual current stage
should be blocked in the event of a phase current starting.
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Protective signaling PSIG: Enable .. PSx .~ il E Comsou0t0ts 06016 o507 Fig. 3-117

This setting defines the parameter subset in whloh protective signaling is
enabled.

PSIG: Trlppmgtlme PSx:

The tripping time replaces timer stage t1 Ze of dlstance protection when
protective signaling is ready.

PSIG: Release t. send PSx:. -
This setting determines the dura’non of the send signal.

PSIG: DC loop op. mode PSx
This setting defines whether the transmlttlng relay W||l be operated in
energize-on-signal mode (‘open-circuit principle’) or normally-energized
mode (‘closed-circuit principle'), i.e., Transm. relay make contact or Transm..
refay break contact, respect!vely

PSIG D'recidependence PSx

This setting governs the evaluation for the directional dependence of
protective sngnalmg The foliowing settings are possible:

Without -

Phase curr. system

Residual curr. system

Phase/resid.c.system.

050t 024003 1024063026 023 ; Fig. 3-119

S 015002:024 001024 061 ozs02177 0 Fig. 3-118

: 15012 024051 025011 025071>.j.7j';':’m'[—‘ig. 3419

001 0161162015146, 015117 .
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Auto-reclosing control ARC::Enable .. P8 e L T 015046 015047 015048 015049 Fig. 3-123
This settlng defrnes the parameter subset in whrch ARC is enabled.
ARCCBCIOSpOSSlgPSx .......... e e F S

This setting defines whether the CB ctosed posmon will be scanned or not.
If the setting is With, a blnary S|gnal |nput must be Conﬁgured accordlngly

ARC Operating mode. PSx -

The operating mode setting deﬁnes Wthh of the followung reclosure types is
permitted.

0150;:1 024025 024085 ozsms s Fig. 3-122

80 TDR only
O HSR or TDR
D Test HSR only

015086024 035 92476951955%;5:‘ o Fig. 3-134

Settlng for operatlve tlme 1

ARC “HSR trip.time GS PSx
Setting for the HSR ftripping time and start vra a general startlng condltlon

015038024 100:024 150 025100. . * - Fig. 3-130

ARC: HSR trip.time 1> PSx ig. 3-126
The HSR tripping time replaces timer stage t1,ze of dlstance protectron or
the operate delay of backup overcurrent-time protection — provided that the
BUOC operating mode is set accordingly — if a HSR is permitted and
protective signaling is not ready.
Settlng for the HSR tripping time and start via a phase Current starting in the
second DTOC overcurrent stage.
Setting for the HSR tripping trme and start via a phase current starting in the
third DTOC overcurrent stage
\ ' . Fig. 3-126
Settmg for the HSR trlpplng time and start via a residual current start|ng in
the first DTOC overcurrent stage. .
Dt H 1 2445 Fig. 3-126
Setting for the HSR tripping time and start via a resrdual current startrng in
the second DTOC overcurrent stage.
ARGC: HSRtrip.t. IN>>> PS 0980244050 ig. 3-126
Setting for the HSR tripping time and start via a resrdual current startlng in
the third DTOC overcurrent stage.
ARC: 'HSRtrip.t. Kiref>PSx 01503 024106 02416, 025106 - Fig. 3-128
Settlng for the HSR tripping time and start via a starting in the IDMT phase
current system
ARC: - .HSR’trlp tKINref>PSx: /015,096:024 107, 024157 025107 + - Fig. 3-128
Setting for the HSR tripping time and start via a starting in the IDMT resndual
current system.
.VSRtnpt tneg> PSx: 5034, 024108, 024155 omos - ¢ Fig. 3-128

Settrng for the HSR tripping time and start via a startlng in the IDMT
negative-sequence current system.
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ARC: HSR tript.GFDSSPSX o 4 i 015078 0241108 0241597025409 ;- . Fig. 3-129

Setting for the HSR tripping tlme and start via ground fault direction
determination using steady-state values

ARC: " HSRtrip.t, LOGIC PSX - - L - 015008 024110 024 160 025110+ Fig. 3-131
Setting for the HSR tripping time and start via prograrnmable Ioglc
ARG HSR blOCkf IeSSEPSX L e m:i'.‘»""j"’"‘"'wotsoeo 024,111 024161 025111 F193»132

The selection of the HSR blocking by |>>> deﬂnes whether an HSR is
btocked dunng an |>>> startlng

T Gistes ooom Gom oo00 - Fig. 3134

1015088 024 037, 024057 «02s057 - - Fig. 3-134

+:No:permit. TDR. PSx

Setttng for the number of time-delay reclosures permltted With the ‘0’
setting, only one HSRis carned out.

_ The TDR tripping time replaces timer stage t1,ze of distance protectron or
the operate delay of backup overcurrent-time protection — provided that the
BUOC operating mode is set accordingly — if a TDR is permitted and
protective signaling ts not readyt '

ARC:. TDR tnp time GS PSx 24117 02418 512 Fig. 3-130
Setting for the TDR tripping tlrne and start via a general startmg condition.
ARC_}: “TDR tnp t|me ]> PSx ,'.,mso7a 024041 orzsom oasom F|93—127 '''''

015075 024115 024163 Q25113
Settlng for the TDR trlppmg time and start via a phase current starting in the
second DTOC overcurrent stage

ARC:. TDRtrip.time 1>>>PS;

TFg a7

Settrng for the TDR tripping time and start via a phase current startmg in the
thrrd DTOC overcurrent stage

ig. 3127

Settlng or the TDR tnpprng time and start via a residual Current starting in
the flrst DTOC overcurrent stage.

Setting for the TDR trrpplng time and start via a residual current startlng in
the second DTOC overcurrent stage.

1 ig. 3-127
Settlng for the TDR tnppmg time and start via a reS|dual current startmg in
the th|rd DTOC overcurrent stage.
ARC: . T 015085 024 118 024 168025116, ig. 3-128
Settlng for the TDR trlpplng time and start via a starting in the IDMT phase
current system.
ARC: TDRtrip:t.kINref>PSx oistor aoa 1o caites s rts | Fig. 3128
Setting for the TDR tripping tlme and start via a starting in the IDMT reS|dual
current system.
ARC:" TDRtrip:it. Ineg> PSx om0 oe 120 024170 025 120.° - Fig. 3128

Settrng for the TDR tripping tlme and start via a startmg in the IDMT
negative-sequence current system.
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ARC:. TDR trip:.GFDSS.PSx el ey SD15079:024421 024471 0542t Fig, 3-129
Setting for the TDR tripping tlme and start via ground fault direction
determination usmg steady -state values’.
: . 015099 024122 04472025122 Fig. 3-131

ARC TDR dead fime PSX :: B ..-;f : 016087, 024031 024 01, ozso:n . Fig. 3-134
Setting for the TDR dead tim
ARC:: TDR’ blogicf. I>>>PSx 1 : ;015081 0241247024 174 025124 i, Fig. 3-132
The setectlon of the TDR blocklng by |>>> deﬂnes whether an TDR is
biocked during an I>>> startmg
ARG: Reclaimtime : PSx . ots0k oo 0408 02508 - Fig. 3-134
S trng for the reclarm tlme

time : v‘_fmsose. 024032 024092 025052 i Fig. 3-124
Settmg for the trme that wrlI elapse before the ARC will be ready again after
blockmg by a binary signal input.
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Motot protection

7-56

MP: . Enable .. :PSx : e . 024148 024347 008107 025047 -+ Fig. 3-153

This setting defines the parameter subset in whlch motor protection is
enabled.

017012 024181 024181 05181 . Fig. 3-154

MP: i fref o P8

For the determmatron of the reference current the nomrnal motor current
needs to be calculated first from the motor data.

Pnom

\/g'vnom "N CoSQ

nom,motor —

The reference current is the nominal motor current as projected onto the
transformer secondary side and is thus calculated as follows:

__nom,motor /Tnom

ref

nom,(relay)} Inom,(relay)

Exémple:

Motor and System Data

Nominal motor voltage Vo, 10 kV
Nominal motor power P, o,: 1500 kW
Efficiency n: 96.6 %
Active power factor cos ¢: 0.86
Nominal transformation ratio T,qm,
of the main current transformer: 1A
Determination of the Nominal Motor Current
I 1500 kW

' J3 10 kV - 0.966 - 0.86

=104 A

Determination of the reference current

et 104 A/100
Inom(relay) 1A

=1.04
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MP: FactorkP . PSx: e 017040024 132:024182°025 432 - Fig. 3-154

The starting factor k should be set aocordmg to the maximum permissibie

thermal continuous current:
|

therm,motor
k = —nermimotor,

nom,motor

Example:
Motor Data:

Maximum permissible continuous thermal motor current

Itherm,motor: 1.1 Inom,rnotor

Determination of the Starting Factor

111

[nom motor

VI e

nom,motor
=11

017,053 024133 024 163, 025123

Setting for the current threshold for the operational status determination
machme starting up

7042 024134 024 184 025134

Settmg for the operate delay for the operational status determlnat;on
maohme startmg up Usually, the default setting can be retained.

70@ 024 135 024 185 025135

The selection of the tripping characteristic defines the restrictiveness of the
motor protection function. For low overcurrents, the logarithmic
characteristic provides significantly higher tripping times than the
reciprocally squared characteristic since the latter neglects any heat transfer
to the cooling medium in the overload range.
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MP:. t8lref. - . - PSx = BT T i e O1P041 024 1361024486051 - Fig. 3-158
This setting for the overload tripping time tg)o; is determined from the cold
machine data, using ler = lnom,motor-

For the reciprocally squared characteristic we set:
[ |starup jz
lnom‘motor
36

For the logarithmic characteristic we set:

1
2
[ lslar(up j
lnorn,motor
2
[ lstartup J 1
Inorn,motor

Based on the setting value thus determined, the tripping time for a warm
machine is now defined as follows.

tGIref = tblock,cold :

toi = toiock,cold -

36-In

For the reciprocally squared characteristic we have:

36
2
( lstartup ]
lnom,motor
For the logarithmic characteristic we have:
2
[ Istar’(up ]
lnom,motor

. 2
( [sta rtup ] —1
[nom,motor

Motor startup current |

t = (1 - 02> M tGl,ef .

t=(1-0)tg_ -36-In

Example:
Motor Data

startup* 5.7 lnom,mo’(or

Max. permissible locked-rotor time with cold machine tolock,cold: 188

Max. permissible locked-rotor time with warm machine tyocy warm: 16 s
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Determination of the Setting Value for the Reciprocally Squared

Characteristic

572
tSlref = 18 S- 36

=16.2s

Control of Tripping Time with Warm Machine

t=08-162s. 36

5.77

=144 s<16s (ok)

018042 024137 024187 025137

Settlng for the heat dlspersmn time oonstant aﬁer startup Usually, the
default setting can be retalhed

© Fig. 3-159

Settmg for the cooling time constant with a running or stopped machlne
respectively.

If the thermal time constants of the motor are unknoWn, the cooling time = = o7 o

constant with machine running is best set to the highest setting value and
the cooling time with machine stopped to the five-fold value of that with
machune runnmg

. Fig. 3:159

Fig 3-159

)13 ot 024140 024 190; 025140"

Perm. No.st-ups PSx -

Settmg for the startup sequence of the motor as permltted by thermal
considerations.

Note:

The heavy starting logic (addresses 017 043 and 017 044) can only be
activated if the permissible startup sequence is set to two startups from cold
and one startup from warm.

“Fig. 3-159

MP RC permltted @< PSx

Settlng for the threshold value of the overload memory for reclosure
permtssnon Usually, the default setting ca ained:

Fig. 3-159

MP Operatmg mode PSx

ThlS setting defines whether motor protection will be operated together with
thermal overioad protection (THERM). .

018041024 142024 102 0
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MP: . St-up timetStUpPSx Lo LT e 01T 043 04 143 024193:025943, .7 Fig. 3-159
MP: BiOCklng tlmetE PSSy N 017044 024144 024194 025144 L Fig. 3-159

Using an overspeed monitor, the heavy startmg Ioglc can be activated if
necessary. For this purpose, the load-torque-dependent operational startup
time needs to be set for tStUp and the maximum permissibie locked-rotor
time (the ‘tE time") with a machine at operating temperature needs to be set
for tE.

If the heavy starting logic is not used then the set startup time tStUp and the
tE-time should be set to the same value; the default values can be retained.

Note:

The heavy starting logic (address 017 047) can only be activated if the
permissible startup sequence is set to two startups from cold and one
startup from warm.

17048 024145 024 195 025 14 2 Fig. 3-162

Settmg for the operate value of the minimum current stage of the underload
plotectlon functlon of motor protect

; ::‘,:’_ Fig. 3-162

Settlng for the operate delay of the minimum current stage of the underload
|protection function of motor protection.
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Thermal overload protection
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THERM Enable, = PSx- L | A0TZ 75 073475 747 0757, i Fig. 3-163
This setting deflnes the parameter subset in whlch thermal overload
protection |senable .
wt:>072>779‘q73179 074479 075179 - Fig. 3-165
THERM: StartfactOL RCPSX. .. — = ‘o;ewopwoieose  Fig 3165
Setting for the startrng characterlstrc facto kP
THERM: Tim. const‘l >lb] PSx i - QT2987.073167 074167 075187 ""Fig. 3165
Setting for the thermal time constants of the protected object with current
flow (Ibl: base line current).
THERM: Timiconst:2,<IblPSX: =+ - _’..‘"072158 073188 074183:075988 . . Fig. 3-165
Setting for the thermal time constants of the protected object without current
flow (Ibl: base line current).
Note: R
This setting option is only relevant when machines are running. inall other R
cases, time constant 2 must be set equal to time constant 1. e
072182 073132 07418’2 075132? Fig. 3-165 © |
: Vij?_. Fig. 3-165
186 ; : Fig. 3-165
Settrng for the cootant temperature to be used for calculatron of the trrp trme
rf coolant temperature is not measured
' S o s Fig. 3-165
Settlng for the operate value of the warning stage
THERM: Rel. O/T trip P 2181 073181 04181 075 8 Fig. 3-165
Setting for the operate value of the trip stage.
Note:
If the operating mode has been set to Absolute replica, the setti'ng here will
be automatically set to 100% and this parameter will be hidden as far as the
local control panel is concerned.
THERM: Hysteresis trip .PSx. _. | 07216 07398 7t 07513 - Fig. 3165
Setting for the hysteresis of the trip stage.
Jar i : : i i 072191 073191 074191 n7519 Fig. 3-165
A warmng erI be given in advance of the trip. The time difference between
the warning time and the trip time is set here.
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(continued)

Unbalance protection

7-62

(2> Enable .~ - PSX ¥ P o *-fié’, f,,; ,f 0182207018221 018222 018723 . Fig. 3-167
This setting deﬂnes the parameter subset in whroh unbalanoe protection is

enabled.

12>; tneg> CoPsx

{01801 018224 018225 ogzs - Fig. 3-168

lneg>> G : i Fig. 3-168
- Settmg for the operate value of the second overourrent stage
i Fig. 3168
(2> tlneg>> PSx?%; 3_018234 mszas:;_j’: Frg 3468

Setting for the operate delay of the second overourrent stage
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Time-Voltage Protection
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V< Enable L TPSX - S 076246 077246 078246 0792487

Fig. 3-169
This setting defines the parameter Subset in whrch time-voltage protection is
enabled.
V<> Operatrng rnode PSX.. o 076001 /077001 078001079001 ;: = Fig. 3-170

This setting specifies whether the phase to ground voltages (Star operatmg
mode) or the phase-to-phase voltages (Delta operating mode) will be
monitored.

Note:

in the settings for.the operate values of the time-voltage protection function,
the reference quantity is Vyom in the Star operating mode but Vaom/V3 in the
Delta operating mode.

To work out the settings for the over/undervoltage stages consider the
foliowing example for Vnom =100 V:

Setting in the Delta operating mode for an operate value of
80 V (phase-to-phase): ’

OperateVa!ue 80V
V "~ 100V

Setting = =0.80

nom

Setting in the Star operating mode for an operate value of -
46.2 V (phase-to-ground):

OperateValue  46.2V  46.2V. V3

Settin = =0.80
== 1ooy 100V
5 7
V’<>:i P 003 077003: 078008 079005 ., Fig. 3-171
o o e oo Fig. 37
075005 077005 076005 079005 .' . 3-171
. . s Fig. 3-171
Settlng for the operate delay of overvoltage stage V> when all three trrgger
stages are activated.
oSS : Fig. 3-171
‘007‘077007‘078007 07900 Fig. 3-172
7008 078008 o79ng. - Fig. 3-172

V<> 'tV< S—polew S ‘85_077028 078 0% 079028 - Fig. 3-172
Setting for the operate detay of undervoltage stage V< when all three trrgger
stages are activated.
v Fig. 3-172
Settlng for the operate delay of undervoltage stage V<<
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(continued)

V< Vpos> Ce PO e L e T i 078015 077015 0780167079015 . = Fig. 3-174
Setting for operate vatue Vpos>

\/<> “Vpos>> i .PSXI E T e v 076016 077016 078016 020016 4 Fig. 3-174

Settmg for operate value Vpos>>

V<> thOS> ..PSX: L 076017 077017 078017 079017 - Fig. 3-174

V< AVpos>>: T : S .
Setting for the operate delay of overvoltage stage Vpos>>

Setting for the operate delay of overvoltage stage Vpos>

078018 077018 078018 078016 ... “Fig. 3-174

5;076019 oot 073019 079019 55 Fig. 3-174

407702407824 07902

77012: 078012 079012

076013077013 078013079013

Settmg for the tlrhe hm|t of the s;gnals generated by the undervo!tage
stages

V<>  HystV<> meas; PSx:

Settmg for the hystere5|s of the thgger stages for monltorlhg measured
voltages

V< Hyst. V<> deduc. PSx -

Setting for the hysteresis of the trlgger stages for monitoring deduced
voltages such as Vneg and VNG.

076048 077048 078048 079048 S Fig. 3-171

076049 077049 078040 079049 - ., Fi

g. 3-174
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Over-/ underfrequency
protection
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Thls settlng deflnes the parameter subset in whlch over-/underfrequency
proteotlon is enabled.

f< Oper.modeft’ PSx

f<>: Oper. mode f2 -PSX
f<>: Oper. ‘modef3 PSx.
f<>1 1

'015144 015145 018446, 01814
{)18168 ‘o1a169 018170 018 17'
D oed 01319 018194 018193 i

Setting the operating mode of the timer stages of over—/underfrequency
protection.

Settlng for the frequency threshold. The over—/underfrequency protectlon
function will operate if one of the following two conditions applies: The
threshold is higher than the set nominal frequency and the frequency
exceeds this threshold. The threshold is lower than the set nominal
frequency and the frequency falls below this threshold. Depending on the
selected operating mode, a signal will be issued without further monitoring
or, alternatively, further monitoring mechanisms will be triggered.

Setting for the frequency gradient to be monitored

Note: This setting is ineffective unless operating mode
"f with di/dt" has been selected

Setting for delta f.

Note: This setting is ineffective unless operating mode
"f w. Delta f/Delta t' has been selected

Settlng for delta f.

Note: This setting is ineffective unless operating mode
“fw, Delta f/Delia t* has been selected.

f<> Enable PSR B .01819@018197 DS9S 019109 L Fig. 3-178

"'Zzbaé'i‘éd‘diaim'ois‘m’ B8 128 i Fig. 3-182

Fig. 3-182

Fig. 3-182

B8 018447 016 118 0ie418 T Fig. 3-182
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Power Directional Protection

7-66

P<: Enabled i =PSX s T 014252 014253 014256 01255

This setting deflnes the parameter subset in whlch power directional
protection is enabled.

P< P.>;’;>': i ';'I;PSX i T i
Setting for the operate value P> tor the aotrve power

P<>:. Operate delay P>PSx Conh
Setting for the operate delay of stage P>,

po Release delay P> PSx’

Settlng for the operate delay of stage P>,

Wl|l be issued for forward backward or non- dlrectlonal fault decisions.

Thls settmg for the measurlng dlrectlon determmes whether a P> trip s;gnal

Fig. 3-183

017120 017200 017 %01 1017 202 v Fig. 3-185
"""""" 017128-017.420 017130 017131 T Fig 38
1le,7:s'132‘-im‘7:1‘a‘3. 0171343017135 F|93-185 """
017 1% 017137 01743 017139 S Fig 3486

017 124-017 125 017126 otar

Thls settlng for the measuring direotlon determines whether a P>> trip

“|signal will be issued for forward backward or non- dlrectlonal fault dec:|3|ons.

Setting for the disengaging ratlo of the operate value Q> of the reactive

power.

P<: Diseng. ratio P>> . Fig. 3185~
Setting for the dlsengaglng ratlo of the operate value P>> for the aotlve
power.
7461 017 162017 1653:.. ig. 3-187
KT
472017473 D17 4742017175 - '"l':'ig. 3187
: 176 017477 017, 178:017 179, Fig. 3-188
ThlS settmg for the measurlng direction determines whether a Q> trip signal
" iwill be issued for forward, backward or non-directional fault decisions.
P<> Dlseng rat,g Q> PSX 17164 0 017165 017166 017157 ;:"-."Figt 3187

P130C-301-401-601 / P130C/EN MIC11

JUN—



7 Settings

(continued)

P130C-301-401-601 / P130C/EN M/C11

P Q> i POX s f 017180 017161017 482017 163 - Fig. 3-187
Settmg for the operate value Q>> of the reaotlve power. “
P> Operate delay Q>>PS)( i : B £ 017488 017489 017460017491 Fig. 3-187
Settmg for the operate delay of stage Q>>

o ore o1‘7v193 or1ed or71es - Fig. 3-187
Settmg for the reiease delay of stage Q>> | ‘ »
P<> Drrectlon Q>> PSX : : 017196 017197 011198 017199, Fig. 3-188
This setting for the measur.mg direction determmes Whether a Q>> trip “
srgnal will be issued for forward backward or non- dlrectlonal fault decrsmns
P< Dlseng ratlo Q>>PSX : 84 j17.185 017988 017187 i . Fig. 3-187
Settlng for the disengaging ratlo of the operate value Q>> of the reaotlve |
power.
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7.2 Protection of Increased-Safety Machines

7.2.1 General

The P130C was subjected to risk analysis based on the DIN V 19 250 standard of May
1894 (on basic safety considerations for measuring and protection relays) as weil as
DIN V 19 251 of February 1995 (on measuring and protection relays, specifications and
measures for their fail-safe functioning) and owing to a lack of more specific standards
also based on DIN V VDE 0801 (on computers in safety systems).

Based on this risk analysis involving the examination of extensive measures for
prevention and management of malfunction, the P130C has been classified in
spegcifications class 3. According to NAMUR NE 31 (NAMUR: German committee on
standards for measuring and control engineering), specifications class 3 corresponds to
risk area 1.For this risk area, a protection device of single-channel design with alarm
“signal and/or normally-energized arrangement (‘closed-circuit principie’) will normaily
suffice. In special cases, a requirement for a higher specifications class can be met by a
customized ‘1 out of 2’ or ‘2 out of 3’ circuit.

By connection and configuration of the output relay MAIN: Blocked/faulty , the
increased-safety machine can be switched off immediately or, alternatively, an alarm
signal can be given for delayed switch-off based on an assessment of the operational
conditions by trained staff.

7.2.2 Restrictive Safety-Oriented Configuration

For the P130C to operate in a restrictive safety-oriented mode under all operational
conditions, the output relays must be operated in a normally-energized arrangement
(‘closed-circuit principle'). In this arrangement, the relevant output relay is energized
during normal operation and drops out in the event of an activation of the associated
function or in the event of a malfunction.

On the configuration of functions, please see the Chapter on ‘Local Control'.

Essential General Configuration

Function Address 4
MAIN: Device on-line 003030
MAIN: Trip cmd.block. USER  :021:0:
OUTP: Outp.rel.block USER

DTOC: Function group DTOC

. Par/Func/Glob/'
Par/Func/Glob/
Par/Func/Glob/
. Par/Conf/ With'(
+ Par/Conf/ W‘th(‘])
056 024 Par/Conf/ ‘With (1)
DTOC: General enable USER 1022075 Yes (1)
MP: General enable USER ~ :017.059 Yes (1)
12>: General enable USER 018 090 Par/Func/Gen/ Yes(1). = "

MP: Function group MP

I2>: Function group 12>

' See the Chapter on ‘Local Control’ for notes on the folders.
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In order to implement a restrictive safety-oriented configuration for the protection of
electrical increased-safety machines, the configuration should be equivalent to the
example shown in the table below.

Relay Function Address Folder Associated
function

K2 OUTP: Fct. assignm. K2 150 196 Par/Conf/ MAIN: Gen. trip
command 1

OUTP: Operation mode K 2 150197 Par/Conf/ NE updating
MAIN: Gen. trip command 1 021001 Par/Func/Glob/  MP: Trip signal

DTOC: Trip
signal

[2>tineg>. .
elapsed
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During device startup and during P130C operation, cyclic self-monitoring tests are run.
In the event of a positive test result, a specified monitoring signal will be issued and
stored in a non-volatile memory - the monitoring signal memory (see Chapter
“Troubleshooting’). A listing of all possible entries in this monitoring signal memory is
given in the address list (see Appendix). Monitoring signals prompted by a serious
hardware or software fault in the unit are always entered in the monitoring signal
memory. The entry of monitoring signals of lesser significance into the monitoring signal
memory is optional. The user can select this option by setting an 'm out of n' parameter.

- The blocking of the protection device is governed by similar principles, that is, signals

prompted by a serious hardware or software fault in the unit always lead to a blocking of
the unit. The assignment of signals of lesser significance to the signal MAIN:
Blocked/faulty by an ‘m outof n’ parameter (MAIN: Fct. assignm. fault)is
optional.

K8 OUTP: Fct. assignm. K 8 150:214 Par/Conf/ MAIN: Fct.
L . , e - . assign. fault

OUTP: Operation mode K-8 150 215  Par/Conf/ NE updating

- MAIN: Fct. assign. fault - © 021031 Par/Func/Glob/ "SFMON: Error
RN . K902 -

SFMON:
Defect.-module
slot 1~

SFMON:;
Defect. module
siot 4

SFMON:
Defect. module
slot 9.

For safety-oriented operation, the ‘Warning' can be configured onto an output rélay asin
the foliowing example.

Relay Function Address Folder Associated
function

E.g. - OUTP: Fct. assignm. K 1 150.193 Par/Conf/ SFMON: -

K1 ' _ ‘ ' Warning (relay)

SFMON: Fct. assign. warning 021030 Par/Func/Glob/  SFMON:
Phase sequ. V
faulty

SFMON:
Undervoltage
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8 Information and Control Functions

The P130C generates a large number of signals, processes binary input signals, and
acquires measured data during fault-free operation of the protected object as well as
fault-related data. A number of counters are maintained for statistical purposes.
This information can be read out from the integrated local control panel. All this
information can be found in the ‘Operation’ and 'Events’ folders in the menu tree.

8.1 Operation

8.1.1 Cyclic Values

8.1.1.1 Measured Operating Data

"l ogical" communication COMMB3: No. tel. errors p.u..
interface 3 -

reading out these values. :
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(continued)

Main function

8-2

MAIN: Date o0 v ety T : oosom Fig. 3-51
Date display.

Note: The date can also be set here

MAIN: Time of day U o omosn Fig. 3-51
Display of the time of day.

Note: The time can also be set here

MAIN: Timeswitching” . ° . o oo Fig. 3-51
Setting for standard tlme or daylrght savmg tlme

This setting is necessary in order to avoid misinterpretation of the times

assignhed to signals and event data that can be read out through the PC or
communication interfaces.

Note:
The time can be set here for standard time or daylight saving time.

In the case of clock synchronization via the clock synchronization telegram
from a central control system or a central device, this setting will be
overwritten each time a new clock synchronization telegram is received.
With a free-running clock or synchronization by minute pulse through a
binary input, the time of day setting and the time switching setting in the
device must be plausible. The two settings do not have a mutual effect on
one another.

MAlN Frequency P
stplay of system freque cy
MAlN “Curr. P, max pnm,,,

' Fig. 3-26

ig. 3-26

ig. 3-26

MAIN: Curr. [Pminprim. ~ : ' 1326
D|splay of the mlnlmum phase current as a pnmary quantity.
ig. 3-26

ig. 3-26
Dlsplay of phase ourrent B as a primary quantity
MAIN: CurrentCprim,
Dlsplay of phase current C asa pnmary quantlty

ig. 3-26

MAIN: Current 5(IP) prim.. - © 7 oos0t0 Fig. 3-26
Display of the Calculated resultant current as a primary quantity.
MAIN: Current IN:prim,’ 1 ooiom Fig. 3-27

Dlsplay of the updated value for the residual Current as a primary quantlty
MAIN: Volt, VPG,max prim V . omo Fig. 3-30
Dlsplay of the maximum phase~to ground voltage as a pnmary quantlty
MAIN: Volt. VPG,min prim. S s »
Display of the minimum phase-to- ground voltage as a pnmary quantlty

009019 Fig. 3-30
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MAIN: Voltage AGprim. .. = T S wson Fig, 3-30

Display of the updated value for phase- to ground voltage A G as a primary
quantlty

MAIN: Voltage BGprim. - - 00 oo Fig. 330
Display of the updated value for phase—to ground voltage B G as a pr|mary

quantlty .

MAlN Voltage CG. prlm

Display of the updated value for phase to ground voltage C- G asa prlmary
quantlty

007042 Fig. 3-30

ig. 3-30
"Fig. 3-30
ig. 3-30
MAIN. ,,_Holtage AB. pnm E a4 Fig. 3-30
Display of the updated value for phase-to phase voltage A—B as a prlmary
quantity. .
MAIN: Voltage BC prim Fig. 3:30
Display of the updated value for the phase-to-phase voltage B-C as a
primary quantity.
MAIN: Voltage C-A prim Fig. 3-30
Display of the updated value for phase-to- phase voltage C-A as a prlmary
quantity.
. oy
ig. 3-31
ig. 3-34
ig. 3-34
itp. prir S Fig. 3-34
D|splay of the updated re tlve energy ou ut sa pnma
DR e ig. 3-34
Display of the updated reactive energy input as a primary quantity.
MAIN: CurrentIP;max p. ig. 3-26
" |Display of the maximum phase current referred to lnom
MAIN: IP,maxp.uidelay : ig. 3-26
Display of the delayed maximum phase current referred to lr,om
MAIN: 1P, max p.u.store s Fig. 3-26
Display of the delayed stored maximum phase current referred to |5
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MAIN: Current IPminpat. 0 e e oos0ss Fig. 326
Display of the minimum phase current referred to lnom.

MAIN: -Current Apau. e e oo Fig. 3-26
Display of phase current A referred to I,

MAIN: Current Bp.t 07 T oo Fig. 326
Display of phase current B referred fo lnom

MAIN: Glrrent Cpill 1 e e Fig. 326

Display of phase current C referred to lnom

MAIN: Current Z(IP) p.u. e
Dlsplay of the calculated resultant Current referred to Ihom-
MAIN: Current Slunfitt,
Dlsplay of Calculated unflltered resultant current
MAlN Currenth p. :
Dlsplay of the updated resrdual current value referred to lnorn
MAIN: Voltage VPG, max p.u
Dlsplay of the maxlmum phase~to—ground voltage referred to V

oot Fig. 3-26

3 Fig. 3-30

 Fig. 3-30

ig. 3-30

Dlsplay of the updated value for phase-to- ground voltage A-G referred to
V

nom*

MAIN: Voltage B-Gi p.

3 Fig. 3-30

Vnom
ig. 3-30

MAIN: Vol ZVPGIA i i 520

Display of the calculated neutral-displacement voltage referred to Vg, .

Display of the maximum phase-to-phase voltage referred to V.

MAIN: Voltage VPP,min p.u: 5 Fig. 3-30

Display of the minimum phase-to- phase voltage referred to V,,

MAIN: Voltage A-Bp.U. ,
Display of the updated value for phase—to phase voltage A B referred to
vnom

MAlN Voltage B-C p. u.
Display of the updated value for phase-to phase voltage B-C referred to
Vnom

MAIN: Voltage GADp: -

Display of the updated value for phase-to- phase voltage C A referred to
\Y

. 3-30

005045 Fig. 3-30

007045 Fig. 3-30

nom-
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MAlN Active power P p.u.

power Spom.
MAIN: Reac. power Q p:li.

Display of the updated value for reactive power referred to nomlnal
apparent power Snom

MAlN Actrve power factor i bl
Dlsplay of the updated actlve power factor

MAIN: LoadangiephiA™ 0 oo
Dlsplay of the updated load angle value in phase A
MAlN Load angle phr B

: 004051 Fig. 3-31

Display of the updated value for actlve power referred to nomlnal apparent

‘004053 Fig. 3-31

“ooa054 Fig. 3-31

ig. 3-31

Dlsplay of the updated load angle value in phase B

compared.

The phase relatlons of measured and calculated resrdual Current are

ig. 3-32

referred to Inpom-

Display of the updated value for the active component of residual current

GFDSS: Curr.: lN reacp, ;.

referred to Iy nom-

()04046 Flg 3-144

Display of the updated value for the reactlve Component of resrdual current

GFDSS: Curr. INfilt. p

(GFDSS) is enabled.

o047 Fig. 3-145

Display of the updated value for the harmonic content of residual current
referred to Iyqom. This display is only active when the steady-state current
evaluation mode of the ground fault direction determination function

GFDSS: Admrtt Y(N)p.u;
Display of the updated admlttance value referred to Yy nom-
If GFDSS: Evaluation VNG is set to Measured.

YN nom — ‘N nom/VNG nom
If GFDSS: Evaluation VNG is set to Calculated:

YN nom — IN nom / Vnom

GFDSS Conduct G(N) p.

Display of the updated conductance value referred 10 Y nom-
If GFDSS: Evaluation VNG is set to Measured:

YN,nom = lN.nom / VNG,nom
If GFDSS: Evaluation VNG is set to Calculated:

YN nom — ‘N nom / Vnom

i opgam Fig. 3-150

Drsplay of the updated susceptance value referred to Yy nom-
GFDSS: Evaluation VNG is set to Measured:

YN nom — lN nom/VNG nom
Iif GFDSS: Evaluation VNG is set to Calculated:

YN,nom ‘N,nom / Vnom

=004 193 Fig. 3-150
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8 Information and Control Functions
(continued)

Motor protection |MP: " ThermireplbufferMpP ST e T oodons Fig, 3-159
Display of the buffer content of the motor protectron funotlon
MP: Stupsstillpermitt = S e T oatone Fig. 3-159
Display of the current number of motor startups strll permxtted before RC
biocking.

Thermal overload protection |THERM: Status THERM replica s e e i o coote Fig. 3-185

Display of the buffer content of the thermal overload protectron functlon

THERM: Object tenfbe'r'ature SaEa -
Drsplay of the temperature of the proteoted ob)eot
THERM: Prerip time left . e

Display of the time remarnlng before the thermat overload proteotlon
functlon will reach the tnppmg threshold.

Drsptay of the buﬁer content of the thermal overload protection functron
referred to a buffer content of 100 %.

419 Fig. 3-165

Dlsptay of the addltlonal reserve if the coolant temperature is taken into
account. This display is relevant if the coolant temperature has been set to
a value below the maximum permissible coolant temperature or, in other
words, if the thermal model has been shifted downwards.

If, on the other hand, the coolant temperature and the maximum permissible
coolant temperature have been set to the same value, then the coolant
temperature is not taken into account and the characteristic is a function of
the current only. The additional reserve amounts fo zero in this case.
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5)

communication
3

keys

outs

601/ P130C/EN M/IC11

8.1.1.2 Physical State Signals

COMMS3: State receive 1.

L 420000

COMMB3: State receive 2
COMMS: State receive 3
COMMS3: State receive. 4
COMMS3: State receive 5
COMM3: State receive 6
COMMS ‘State receive 7

COMM3 State receive 8 . 2 A
Display of the reievant receive Stgnal

Theﬁ state of the fﬁn(;tloﬁ keys ié dfspléyed as”;‘ollows:
O Without function No functions are assigned to the function key.
o "Off The function key is in the "Off" position.

o "On* The function key is in the "On" position.

INP: " State U
INP: State,.u 2

The state of the binary signal inputs is displayed as follows:

01 Without function:  No functions are assigned to the binary signal input.
0o Low: Not energized.
o High: Energized.

This display appears regardless of the setting for the binary signal input
mode.
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8 Information and Control Functions

(continued)

Binary and analog outputs

8-8

OUTP:
OUTP:
OUTP:
OUTP:
OUTP:
OUTP:
ouTP:
OUTP:

0o Without function:

State!K 1
StateK2: ..
State K3
StateK4
State K5 -
State K6«
State K7
State K8 .
The state of the outpu

O Low:

o High:

This display appears regardless of the operating mode set for the output

relay.

t relays is displayed as follows:
No functions are assigned to the output relay.
The output relay is not energized.

The output relay is energized.

The state of the LED indicators is displayed as follows:
O Inactive:

0 Active:

The LED indicator is not energized.

The LED indicator is energized.

P130C-301-401-601 / P130C/EN M/C11



wmation and Control Functions

1)
8.1.1.3 Logic state signals

1trol panel LOG; +Trig.menujmp T EXT T S e 0 0020
LOC: Trig.menujmp 2EXT = - 0o e oo
LOC:- illuminationon EXT" o

communication COMM1 Command block EXT
1

L Apo3173 Fig. 3-7

'037074 Fig.

COMM’ Sig /m""‘s blockEXT o

A1 -,Command‘ blockmg
: Sig / meas.val. block.

communication
3

terface

id analog outputs

stic {

w5t Fig. 3-42,
. 3-125,3-192
ig. 3-42

ig. 3-116
ig. 3-42
ig. 3-49
001 Fig. 3-52
o Fig. 3-51
ig. 3-36
; Fig. 3-36

MAIR ;"Mln-puise clock EXT
( MAIN: Prot. ext. enabled
MAIN: Prot. ext. disablec

601 / P130C/EN MIC1 » 8-9




g Information and Conirol Functions
(continued)

MAIN: Gen, trip signal -~

MAIN: System IN disable
MAIN: Device notready
MAIN: Testmode'
MAIN: ‘Blocked/faulty =
MAIN: Trip cmd. blocked
MAIN: Latch. trip c: reset
MAIN: Manual trip signal -
: Man. close comman
: Gen, trip command -
: Gen. trip signal

MAIN: SystIN ext/useren. =
MAIN:- System IN enabled

R 036251 Fig. 3-48
. “rosda Fig. 3-37
oa0 138 Fig. 3-37
4 Fig. 3-37
ig. 3-41
ig. 3-b4
ig. 3-41
ig. 3-48
ig. 3-48
ig. 3-49
ig. 3-42

ig. 3-48

ig. 3-48
Fig. 3-48
Fig. 3-48

ig. 3-48

' Fig. 3-42
 Fig. 3-38
Fig. 3-46

) Fig. 3-46
- Fig. 3-45
: Fig. 3-45
ig. 3-45

| Fig. 3-45
ig. 3-45

 Fig. 3-47

> Fig. 3-47
ig. 3-47

' Fig. 3-47
/ Fig. 3-44
ig. 3-43
- Fig. 3-43
ig. 3-43
ig. 3-44
S Fig. 3-44

Parameter subset selection

;- Activate PS 2 EXT.
. Activate PS 3 EXT
S:’ Activate PS 4 EXT
3S: Control via ser
:. Ext.sel.param:subset -

ig. 3-55
ig. 3-55
y Fig. 3-55
ig. 3-55
S Fig. 3-55

ig. 3-55

361 Fig. 3-55
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)

itoring
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PSS: PSiactivatedext, Lel o omom Fig. 3-55
PSS: PS Dactivatedext, o S oo Fig. 355
1 PS 3 activated: S Lol oo Fig. 356

: PSdactivatedext. e * oaoar Fig. 3-65

3 Actual param 'subset ol g L oosoe2. Fig. 3-55

: %00 Fig. 3-55

036091 Fig. 3-55
036(}92 Fig. 3-55
.’5'_';0350% Fig. 3-55

“-038070 Fig. 3-56
100 Fig. 3-56




Information and Caontrol Functions

(continued)

ossoo0 Fig. 3-190
" osoot Fig. 3-192
oo Fig. 3-192
oot Fig. 3-190

SFMON: M.cib. trip V.. ‘
SFMON: Phase sequ. Vfaulty
SFMON: Undervoltage .
SFMON: Meas. circ. Vfaulty ‘

SFMON: Meas. circ, | faulty ig. 3-191
SFMON: Meas.circ.V,| faulty oxot6 Fig. 3-190
SFMON: Communic.fautt COMM3 L 0B 0
SFMON: Comm. hnkfall COMM3 ' | o
SFMON: Lim.exceed. tel.err. 02 141
SFMON: Telecom. fauf’cy : ig. 3-120

SFMON: Setting error THERM 3 Fig. 3-165
FMON: Settmg error f< ig. 3-182

Overload recording

Ground fault recording

Fault data acquisition

Fault recording

Definite-time overcurrent
protection

146 Fig. 3-86,
£ 3-45,3-46
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N

DYOG! Staringinegs>s T T e o

G e e T S 345346
DTOC: StartingIN>_. -~ o407 Fig. 3-89
DTOC: StartingIN>> = oio0 Fig. 3-89
DTOC: StartingIN>>> =~ - 039078 Fig. 3-89
DTOC: t>elapsed i o010 Fig. 3-84
DTOC: ti>>elapsed - ~ : 055 Fig. 3-84
DTOC: t>>> elapsed” o12 Fig, 3-84
DTOC: Trip signal t> - ig. 3-85
’ ig. 3-85
ig. 3-85
ig. 3-86,

‘me overcurrent
1

ig. 3-103
ig. 3-94
ig. 3-99
ig. 3-99
ig. 3-100
ig. 3-99
ig. 3-99

ig. 3-103
ig. 3-103-
ig. 3-104

“Fig. 3-103
ig. 3-103

IT: Memory N clea
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8 Information and Controf Functions

(continued)

Short-circuit direction
determination

SCDD: Fauilt P:forward -
SCDD: Fault P backward
SCDD: Ground fault forward
SCDD: Ground faul backw.
SCDD: : Fault P.or G forwd
SCDD: Fault P-or G backw.

Switch on to fault protection

o _P/'otective signaling

Auto-reclosing control

ARC: Reclaim i tlme runhlng
ARC: Thipsignal: @ .

P130C-301-401-601 / P130C/EN M/C11
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)

ault direction
ation using
ate values

tection

¢

601/ P130C/EN M/IC1H1

ARC: (Re)closesignal HSR
ARC: (Re)close signal TDR =~ -
ARC: Reclosure successful - .

ARG: " ‘Sig.interr. CB trip

S ograw Fig.
037608 Fig. 3-134
ig. 3-134
ig. 3-134

3-134

@FDSS:GF.(curr.) eval. EXT .

GFDSS Enabled
GFDSS:. GF (pow)ready
GFDSS: GF(pow)not ready
GFDSS: GF (cur) evalt
GFDSS: GF (curr)'read




8 Information and Conftrol Functions

(continued)

Thermal overload protection |THERM: Therm.repl.block: EXT
THERM: Reset rephca EXT

THERM Enabled S
THERM: Reset. rephoa j :
THERM Startlng k*lref>

THERM Warmng :
THERM: Trip. S|gnal

THERM: Buffer: empty
THERM: Wlthln pre—tnp fime
THERM Settlng error;block.

Lo .oao74 Fig. 3-185
308 Fig. 3-166
100088 Fig. 3-163
- oagcst Fig. 3-166
041108 Fig. 3-165

. Fig. 3-165

ig. 3-165

o Fig. 3-165
41108 Fig. 3-165
. ‘osa 1o Fig, 3-165

Unbalance protection

10 Fig. 3-168
§ Fig. 3-168
/ Fig. 3-168
Fig. 3-167

ig. 3-168

ig. 3-168

3’ Fig. 3-168
/ Fig. 3-168

Time-voltage protection

/<> i}:.' tV< elapsed
<> V< elaps transn
> Fault’ V<

8-16

ig. 3-171

ig. 3-171
ig. 3-172
ig. 3-172
ig. 3-174
ig. 3-174
ig. 3-174
3 Fig. 3-174
“Fig. 3-175
Fig. 3-175
ig. 3-177
ig. 3-177
5 Fig. 3-169
% Fig. 3-169
ig. 3-169
ig. 3-171
ig. 3-171
ig. 3-171
ig. 3-171
ig. 3-171
5 Fig. 3-171
i Fig. 3-171
: Fig. 3-171
5 Fig. 3-171
ig. 3-172
ig. 3-172
ig. 3-172
7 Fig. 3-172
s Fig. 3-172
% Fig. 3-172
ig. 3-172

==t 710 Fig. 3-172
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)

iderfrequency
7
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V<> tV<3poleelapsed o | 0iz006 Fig. 3-172
V< V< 3pelaps.trans: w2021 Fig. 3-172
V<! Fault V< 3-p0|e L ig. 3-172
Vs - tV<<elapsed:
V< tVe<elapsed tane. ig. 3-172
V<1 tV</<< elaps. trans. 7 Fig. 3-172
<. Fault V<< ' '2_ Fig‘ 3-172
/< - Starting Vpos> 3174
<: . Starting Vpos>> ig. 3-174
:thpos> elapsed ig. 3-174

ig. 3-174
ig. 3-174
ig. 3-174
Fig. 3-174
Fig. 3-174
ig. 3-174
ig. 3-174
ig. 3-174
ig. 3-174
ig. 3-174
) Fig. 3-175
ig. 3-175
ig. 3-175
ig. 3-175
. Fig. 3-177
Fig. 3-177
ig. 3-177
ig. 3-177

‘Delta t3 elépsed
4 Tl’lp SIQnal 3.7

ig. 3-182

Fig. 3-178
' Fig. 3-178
ig. 3-178
ig. 3-180
ig. 3-182
ig. 3-182
y Fig. 3-182
ig. 3-182
ig. 3-182
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8 Information and Confrol Functions
(continued)

f<>: o Starting 4

f<: Startingf4/df4.
f<>: Delta f4- tnggered A
f<: Deltat4 elapsed
f<>: Trip.signal f4 -

Power directional protection P<>.:jjBIock|ng P> EXT
P<>: - Blocking P>> EXT
>: Blocking Q> EXT

Circuit breaker failure
protection

Measuring-circuit monitoring

MCMON: Meas. vottage 0.K. -
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wmiation and Control Functions
1)

ie monitoring LIMIT: Enabled g
LIMIT: t> elapsed
LIMIT: t1>> elapsed -

2090074 Fig

040221 Fig

040222 Fig

LIMIT: tVPG< elapsed:
LIMIT: tVPG<< elapsed
LIMIT: tVPP> elapsed .
LIMIT: tVPP>>.

‘010220 Fig.

ig. 3-193

. 3-193
3-193
. 3-183
.3-183

.3-195
.3-185

601/ P130C/EN M/IC11
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8 Information ana Control Functions
(continued)

Logic LOGIC: Input T EXT bl it i L 030 Fig. 3-197
‘ LOGIG:INpUE2 EXT 0 e b e 0 L oot
LOGIC: Input 3EXT = oo e L s
LOGIC: Input 4 EXT .
LOGIC: Input 5 EXT
LOGIC: Input 6 EXT
LOGIC: Input 7. EXT il S
LOGIC: Input 8 EXT i G ooy
LOGIC: Input 8 EXT: i : 034 008
LOGIC: Input 10 EXT:
LOGIC: Input 11 EXT
LOGIC: Input 12 EXT
LOGIC Input 13 EXT

S oskom
% 034004

 Fig. 3-197
ig. 3-196

ig. 3-196

' Fig. 3-196

¢ Fig. 3-196

LQG'Q..SS.eteXtema' |
.LOG.'.Q:"%ZS'et;eééte.mal

?034045 Fig. 3-197
‘;vmzoafz Fig. 3-197
o ':'_‘msz‘s Fig. 3-197
LOQ'C.Qutputf% L

LOGIC: Output 2 (t) =~ o s o i B e opass Fig. 3-133

8-20 ‘ P130C-301-401-601 / P130G/EN MICT1



rrmation and Contrel Functions

2)

601 / P130C/EN M/C11

LOGIC: Output'3 S
LOGIC: Output 3(t) . o
LOGIC: Output4 e
LOGIC: Output 4 (t)
LOGIC: Output 5
LOGIC: Output 5 (1)
LOGIC: Output
LOGIC: Output &)
LOGIC: Output 7 -
LOGIC: Output
LOGIC: Output 8
DGIC: Output 8 (t)-

LOGIC: Outpu
LOGIC: Output 2
LOGIC: Output 2
LOGIC: Output 28
LOGIC: Output 28
LOGIC: Output:29
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8 Information and Control Functions

(continued)

8-22

LOGIC: Output29°(t) .+ =~
LOGIC: Qutput 30~~~
LOGIC: Output 30ty =~

LOGIC: Output31 =
LOGIC: Output31(t)
LOGIC: Qutput32 . 0
LOGIC: Output 324t).
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swrmation and Control Functions

1)
8.1.2 Control and Testing
IDVICE: Service info:081080 = » =~ oo o 031020
itrol panel LOC: ‘Param.changeenabl.. . ~ 70 ot e omon
Setting the enable for changmg values from the Iooal control pane!.
communication COMM1 Sel spontan sng test ‘
1
Slgnal select)on for testmg purposes
communication
2
communication
3
d analog outputs OUTP:, Reset latch. USER | oz100m Fig. 3-22
Reset of latched output relays from the local control panel.
UTP: omos2 Fig. 3-23
Selectlon of the relay to be tested '
OUTP: Relaytest = 003088 Fig, 3-23
The relay selected for testmg is tr|ggered for the set ttme (OUTP Hold—
time for test).
This control action is password-protected (see section entitled 'Password-
Protected Control Operahons in Chapter 6).
) g nefort »ooao44 Fig. 3-23
Settlng for the tlme penod for which the selected output relay is triggered for
functional testing.
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8 Information and C‘;dntrdf Functions
(continued)

Main function MAIN: Enable syst. INUSER .| =5 Pk et i o Fig. 3-37
Enabling the residual current stages of the DTOC/IDI\/T protect;on
VARTRE Bioabie syet N URER 7

Disabling the residual current stages of the DTOC/IDMT protect;on

MAIN: .General reset - :
Reset of the followmg memories:

; 003002 Flg 3-52

All counters

LED indicators
Operating data memory
All event memories
Event counters

Fault data

O oooo o d

Measured overload data
O Recorded fault values

This control action is password -protected (see section entitled Password-
Protected Control Operations' in Chapter 8).

MAIN: Reset indicat. USER ig. 3-52
Reset of the following displays:
00 LED indicators
0o Fault data

ig. 3-48
MAIN: Resetic: cl/trip _ e 03007 Fig. 3-50

The counters for countmg the close and tr|p commands are reset

MAIN: ‘Man. trip cmd. USER
A trip Command is issued from the local control panel for 100 ms. This
setting is password-protected (see section entitled 'Password-Protected
Control Operations' in Chapter 6).

Note:
The command is only executed if the manual trip command has been
configured as trip command 1 or 2.

MAIN:: Man close cmd USER

A Close command is issued from the local control pane! for the set reolose
command time. This setting is password-protected (see section entitlied
'Password-Protected Control Operations' in Chapter 6).

- 3—42..........
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1)

MAIN: Warmrestart -~ o i e on
A warm restart is carried out The devrce functrons as it does when the
power supply is turned on.

MAIN: Cold restart Dl I T e D008
A cold restart is executed Thrs settrng is password proteoted (see sectron
entitied 'Password-Protected Control Operations' in Chapter 8). A cold
restart means that all settings and recordings are cleared. The values with
which the device operates after a cold restart are the underlined default
settings given in the ‘Range of Values’ column in the Address List. They
are selected so as to block the device after a cold restart.

100001 Fig. 3-57

7 dat= recording OP RC: Reset recordmg s Lo i
. The operating data memory and the counter for operatron srgnals are reset

g signal recording  :MT_RG; Reset recording -
Reset of the monitoring signal memory.

oooos Fig. 3-63

‘recording

ault recording o Fig. 3-72

ording ~ o304t Fig. 3-80

Reset of the followmg memories:

O LED indicators
o Fault memory
Fault 'counter
Fault data

0O o

Recorded fault values

O

2 signaling | PSIG: :Enable USER:
Protective signaling is enabled from the local Control panel
PSIG Dlsable USE
Proteotxve signaling is drsabied from the local control panel.
PSIG: Testtelecom. USER.
A send signal is issued for 500 ms.

7 ofsom Fig. 3-119
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8 Information and Control Functions

(continued)

Auto-reclosing control ARC: Enable USER oo e i S i Siorfie i oats Fig. 3-123
The auto-reclosing control functlon is enab!ed from the Iooal control pane!

ARC Dlsab]e USER*: e N L 003133 Fig. 3-123
The auto -reclosing control functlon is dlsabled from the Iocal oontrol panel

ARC: Test HSR A-B-C USER i ’ ~ortoss Fig. 3-136
A three -pole test HSR | is tr|ggered

ARC: Ressetcounters =~ st

s Fig. 3-138
The ARC counters are reset,

Ground fault direction
determination using
steady-state values

GFDSS: Reset

The counters for the ground fault direction determination function using
steady-state values are reset.

Motor protection MP;Rset therm.repL.USER
Resetling the thermal replica of the motor protection function.

022073 Fig. 3-161

Thermal overfoad protection [THERM; Rset.therm.repl:USE
Resetting the thermal repilica of the thermal overload protection function.

i:0220681 Fig. 3-166

“Logic LOGIC: Trigge a8 Fig. 3-197

oa5 Fig. 3-197

lnterventlon in the Ioglc at the appropnate point by a 100 ms pulse.

8-26 P130C-301-401-601 / P130C/EN MICT1



srmation and Control Functions

8
8.1.3 Operating Data Recording

3 data recording OP-RC: Operat, data record.. . .. i e Sl e 0030M Fig. 3-57
Point of entry into the operating data log.

g signal recording MT-RC: Mon. Signalrecord. " = 0 o e e 1000001 Fig. 3-58
Point of entry into the monitoring signal log.

601 / P130C/EN M/C11 8-27




8 Information and Con‘tro! Functions

(continued)
8.2 Events
8.2.1 Event counters
"L ogical” communication COMMB: No. telegram efrors . 7o o e 00k

interface 3

Main function MAIN::No. general start. :
Number of general star’ung s:gnals

Hioosoo0 Fig. 3-46

004006 Fig. 3-50

MAIN: :No. gen.trip.cmds..
Number of general trip commands 1.
MAIN:_No..gentrip cmds. 2 .
Number of general trip commands 2

+2.009080 Fig. 3-50

MAIN “No. close commands’
Number of close oommands

5 Fig. 3-34
it Fig. 3-34
ig. 3-34

MAIN:: No. ov/fl reac.enin ig. 3-34

Operating data recording OI?__RC;;N:Q.'._op_g_er';._{d‘até;sl'g ig. 3-57

Number of signals stored in the operating data memory.

Monitoring signal recording  [MT_RGC::No, monit. signals  Fig. 358

Number of signals stored in the monitoring signal memory,

Overload recording OLRGC: No. overload ig. 3-62

Number of overload events

Ground faulf recording

Fault recording

Number of system disturbances.

Auto-reclosing control ARC: Number HSR A-B-C
Number of high-speed reclosures.
ARC: ‘Number TDR -
Number of time-delay reclosures.

o Fig. 3-138

o408 Fig. 3-138
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GFDSS: No. GF power/admitt. .

Number of ground faults detected by steady state power evaluatton
GFDSS: No. GF (curr.: meas) e ~
Number of ground faults detected by steady state current evaluatron
GFDSS: No. GF admitt. Y(N): L e :

Number of ground faults (non- drrectlonal) detected by the admlttance
evatuation method.

GFDSS No GF forward/LS e
Number of ground faults in the forward dlrectlon
GFDSS: No. GF backward/BS.

Number of motor startups since the tast reset

woogoo Fig. 3-152

‘i oom00s Fig. 3-146

L eae0 Fig. 3-152

*oooon Fig. 3-152

o000t Fig. 3-152

%011 Fig. 3-160




8 Information and Control Functions

(continued)

8.2.2 Measured event data

Overload data acquisition OL: DA:Overload duration 5. 1i Pt R e e ox102 Fig. 3-59
Duration of the overioad event.
OL._DA: Titaken f.startup,MP o o B st om0 s L 00s0% Fig. 3-60

Display of the motor startup time.

OL_DA: Startup current, MP. 005088 Fig. 3-60
Display of the motor startup current
OL_DA: Heatdur.startup,MP.. - T oow Fig. 360

Dlspla of startup heating in motor proteotlon
A: THERM repiic o 00“47 Fio, Vi
Dlsplay of the buffer content of the thermal overioad protection function.

oL ~DA:Load currentTHERM

Display of the load current used by the thermal overload protectaon funchon
to caloulate the tnppmg ttme

ig. 3-61

3;::0941.12@ Fig. 3-

Dlsplay of the ’nme remalmng before the thermal overload protectlon
function will reach the tripping threshold.

OL.DA: OffsetTHERM replica
Display of the additional reserve if the coolant temperature is taken into
account. This display is relevant if the coolant temperature has been set to
a value below the maximum permissible coolant temperature or, in other
words, if the thermal model has been shifted downwards.

e

If, on the other hand, the coolant temperature and the maximum permissible
cootant temperature have been set to the same value, then the coolant
temperature is not taken into account and the characteristic is a function of
the current only. The additional reserve amounts to zero in this case.
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by

ault data acquisition |GF_:DA: Ground fit-duration ™ . oni o e SR b s e o0eio0 Fig. 3-64
Display of the ground fault duration of the most recent ground fault
GF_DA: GF duration pow.meas Gl e n B ooaom Fig. 3-85

Display of the ground fault duration of the most recent ground fault as
determined by the steady-state power evaluation feature of the ground fault
direction determination functlon

GF_ DA Voltage VNG p U, ;‘5 - oos020 Fig. 3-66,

S 3-70

Drsplay of the neutral drsplacement vottage ot the most recent ground fault
referred to V,

Note:
This display is only active if the steady-state power evaluation mode of the
ground fault dlrectron determination functio bled

g 3-68,3—7b

Display of the resrdual current of the most recent ground fault referred to

lnom~

Note:
This display is only active when the ground fault direction determination
function usrng steady state values (GFDSS) is enabted :

GF_DA: Curr. IN ;act p.u.

Display of the active component of the re3|dual current of the most recent
“|ground fault referred to lhem.

Note:

wu22 Fig. 3-66

This display is only active if the steady-state power evaluation mode of the
ground fault d|rect|on dete 'nation function is enabled

023 Fig. 3-66

Drsplay of the reactlve component of the residual current of the most recent
ground fault referred to lnom.

Note:

This display is only active if the steady-state power evaluation mode of the
ground fault direction determination function is enabled.

GF_ DA! GF durat, curr.meas
Display of the ground fault duration of the most recent ground fault as

determined by the steady-state current evaluation feature of the ground fault
direction determrnatron function.

GF DA: Curr. INfilt. p:u.

Display of the residual current component having the set filter frequency for
the most recent ground fault (referred tol

GF DA GF duratton admr

Display of the ground fault duratlon ot the most recent ground fault as
determined by the admittance evaluation mode of the ground fault direction
determination function.

om)

i 009065 Fig. 3-68
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(continued)

GF DA Admrttance Y(N) p .

Display of the admittance value referred to YN —
If GFDSS: Evaluation VNG is setto Measured.

YN nom — lN nom / VNG nom

YN nom lN nom / Vnorn
GF-DA: Conduct. G(N Ypau.

Display of the conductance value referred to YN nom-
If GFDSS: Evaluation VNG is set to Measured:

YN nom — lN nom / VNG nom

YN norn IN nom / Vnom
GF | DA Suscept B(N pu

If GFDSS: Evaluation VNG is set to Calculated:

If GFDSS: Evaluation VNG is set to Calculated:

Display of the susceptance value referred to YN nom-
If GFDSS: Evaluation VNG is set to Measured.

YN nom — |N nom / VNG ,nom

YN nom — lN nom / Vnorn

If GFDSS: Evaluation VNG is set to Calculated:

=" ooe0es Fig. 3-70

" oo Fig. 3-70

A 009067 Fig. 3-70
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a acquisition FT_DA:Faultduration. =0 .00 e e o000 Fig. 373

Display of the fault duration.

FT. DA:Running tlme S , D i Fig. 373
Display of the running fime,

FT_DA: Faultcurrent Ppaus o o
Display of the fault current referred to lnom

FT.‘DA:; Fitvolt. PG/PP p.u. i
Display of the fault vo!tage referred to \/

Zineopozs Fig. 3-77

FI.DA:Fault: loop angle P ig. 3-77
Dlsplay of the fault angle »
ig. 3-77
ig. 3-77
sele ig. 3-77
D|splay of the measurlng Ioop seleoted for determmatlon of fault data.
FT.DA: Fault react., prim. : ig. 3-77
Display of the fault reactance as a primary quantlt
FT._DA: Fault reaotance S 377
Drsplay of the fault reactance as a secondary quantrty v
Impedance, st ig. 377

Dlsp!ay of the fault impedance as a secondary quantity.

FT DA: Fault jocat. percent ig. 3-78

Display of the fault location of the Iast fault (
FT DA Lme reaotance PSx.

FF DA Load imped. postit

Display of the load impedance (in Q) after the general starting condition of
distance protection has ended.

The display only appears if the fault has been detected by the fault data
acquisition function of the P130C.

FT_DA: Load angle postfit.
Display of the load angle (in degrees) after the general starting condition of
time-overcurrent protection has ended.

The display only appears if the fault has been detected by the fault data
acquisition function of the P130C.

FT. DA: Resid:curr.:postit.
Display of the residual current of the last fault referred to |-

The display only appears if the fault has been detected by the fault data
acquisition function of the P130C.

ig. 3-79
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(continued)

8.2.3 Event recording

Overload recording OL_RC:Overload recording 1 .+

OL_RC: Overload recording 2 -

OL RC: Overload recording 4

OL_RC:Overload recording 7.
oL RC: Overload recording 8.

oL RC: Oye_rload recording 3 - G

OLRC: Overload recording 5 * .
OLRC: Overload recording 6.

Point of entry into the overload log.

i oszo0 Fig. 3-63
om0z Fig. 3-63
: 03022 Fig. 3-83
" om@s Fig. 3-63
om0 Fig. 3-63
. omo Fig. 3-63
6 0es. Fig. 3-63
om0 Fig. 3-63

Ground fault recording |GE RC Grour\d flt: record al

V'Ground fitrecord.
GF ‘RC:Ground flt.record. 4
GF_RC:Ground ﬂtrecor
GF. RC Ground fit :'ecor

ig. 3-72
 Fig. 3-72

3 Fig. 3-72
 Fig. 3-72

ig. 3-72

ig. 3-72

S Fig. 3-72
ig. 3-72

Fault recording

Pomt of entry into the fau!t Iog.

ig. 3-81
ig. 3-81
ig. 3-81
ig. 3-81
ig. 3-81
ig. 3-81 .
ig. 3-81
ig. 3-81
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P130C-301-401-601 / AFSV.12.09340 EN

9 Commissioning

8.1 Safety instructions

The device must be reliably grounded before auxiliary voltage is turned on.

The case is grounded using the appropriate bolt and nut as the ground connection.
The cross-sectional area of this ground conductor must also conform to applicable
national standards. A minimum conductor cross section of 2.5 mm? is required.

Before working on the device itself or in the space where the device is connected, always
disconnect the device from the supply.

The secondary circuit of operating current transformers must not be opened. If the
secondary circuit of an operating current transformer is opened, there is the danger that
the resulting voltages will endanger people and damage the insulation.

The threaded terminal block for current transformer connection is not a shorting block.

Therefore always short-circuit the current transformers before loosening the threaded
terminals.

9-1
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{continued)

9-2

The fiber-optic interface may only be connected or disconnected when the supply voltage
for the unit is shut off’

The PC interface is not designed for permanent connection. Consequently the socket
does not have the extra insutation from circuits connected to the system that is required
per VDE 0106 Part 101.

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see chapter entitied 'Technical
Data’).

P130C-301-401-601 / AFSV.12.09340 EN
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9.2 Commissioning Tests

After the P130C has been installed and connected as described in Chapter 5, the
commissioning procedure can begin.

Before turning on the power supply voltage, the following items must be checked again:

O s the device connected to the protective ground at the specified location?

D Does the nominal voltage of the battery agree with the nominal auxiliary voltage of
the device?

O Are the current and voltage transformer connections, grounding, and phase
sequences correct?

: Aftervthe"wiring work is completed, check the system to make sure it is properly isolated.

-601 / P130C/EN M/C11

The conditions given in VDE 0100 must be satisfied.

Once all checks have been made, the power supply voltage may be turned on. After
voltage has been applied, the device starts up. During startup, various startup tests are
carried out (see section entitied ‘Self-Monitoring’ in Chapter 3). The LED indicator
labeled 'HEALTHY' (H1) and the LED indicator labeled ‘OUT OF SERVICE’ (H2) will
light up. (The LED indicator H2 is coupled to the signal MAIN: Blocked/faulty.)
After approximately 15 s, the P130C is ready for operation. This is indicated by the
display 'P130C' in the first line of the LCD. ‘

Once the change-enabling command has been issued (see the Section Change-
Enabling Function in Chapter 6), all settings can be entered. The procedure for entering
settings from the integrated local control panel is described in Chapter 6.



9 Commissioning

(continued)

If either the PC interface or the communication interface will be used for setting the
P130C and reading out event records, then the following settings must first be made
from the integrated local control panel.

0

9-4

‘Par/DvID/ folder:
e DVICE: Device password 1

B DVICE: Device password 2

‘Par/Conf/' folder:

PC: Name of manufacturer

pPC:
PC:
PC:
PC:

Bay address
Device address
Baud rate
Parity bit
COMM1:
COMM1:
COMM1:
COMM1:
COMM1:
COMM1:
COMM1;
COMM1:
COMMT:
COMM?2
COMM2;:
COMMZ2:
COMM2:
COMMZ2:
COMM2:
COMM2:
COMM2:
COMM3:
COMM3:
COMM3:

Function group COMM1
General enable USER
Name of manufacturer
Line idle state

Baud rate

Parity bit

Communicat. protocol
Octet comm. address
Octet address ASDU
Function group COMM2
General enable USER
Name of manufacturer
Line idle state

Baud rate

Parity bit

Octet comm. address
Octet comm. ASDU
Function group COMM3
General enable USER

Baud.rate

P130C-301-401-601 / P130C/EN M/C11
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‘Par/Func/Glob/ folder:

PC: Command blocking

PC: Sig./meas.val.block

COMM1: Command block. USER
COMM1: Sig./meas.block.USER
COMM2Z: Command block., USER
COMM2: Sig./meas.block.USER

Instructions on these settings are given in Chapters 7 and 8.

Note:

The settings given above apply to the IEC 60870-5-103 communication
protocol. If another protocol is being used for the communication interface
additional settings may be necessary. See Chapter 7 for further details.

After the settings have been made, the following checks should be carried out again

before b!ock_ing is canceled:

- 0 Does the function assignment of the binary signal inputs agree with the terminal

connection diagram?

O Has the correct operating mode been selected for the binary signal inputs?

s

0 Does the function assignment of the output relays agree with the terminal connection
diagram?

0 Has the correct operating mode been selected for the output relays?

O Have all settings been made correctly?

Now the biock can be cleared as follows ('Par/Func/Glob/' folder):

O MAIN: Device on-line "Yes (on)"

9-5
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(continued)

Tests

9-6

By using the signals and displays generated by the P130C, it is possible to determine
whether the P130C is correctly set and properly interconnected with the station. Signals
are signaled by output relays and LED indicators and entered into the event memory. In
addition, the signals can be checked by selecting the appropriate signal in the menu
tree.

If the user does not wish to operate the circuit breaker during the protection functions
test, the trip commands can be blocked through MAIN: Trip cmd. block. USER
('Par/Func/Glob/ folder) or an appropriately configured binary signal input. I circuit
breaker testing is desired, it is possible to issue a trip command for 100 ms through
MAIN: Man. trip cmd. USER (‘Oper/CtriTest folder) or an appropriately
configured binary signal input. Selection of the trip command from the integrated local
control panel is password-protected (see Section Password-Protected Control Actions in 1
Chapter 6). {

Note: The manual trip command is only executed if it has been configured for trip
command 1 or 2. ‘

if the P130C is connected to substation control level, it is advisable to activate the test
mode via MAIN: Test mode USER ('Par/Func/Glob/ folder) or an appropriately
configured-binary signal input. ‘The telegrams are then identified accordingly (cause of
transmission: test mode).

P130C-301-401-601 / P130C/EN M/C11
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By selecting the corresponding state signal (‘Oper/Cycl/Phys’ folder), it is possible to
determine whether the input signal that is present is recognized correctly by the P130C.
The values displayed have the following meanings:

o Low: Not energized.
O High: Energized.

O Without function: No functions are assigned to the binary signal input.

This display appears regardiess of the binary signal input mode selected.

It is possible to trigger the output relays for a settable time period for test purposes (time
settingat OUTP: Hold-time for test in'Oper/CtriTest/' folder). First select the
output relay to be tested (OUTP: Relay assign. f.test, ‘Oper/CtrlTest/ folder).
Test triggering then occurs via OUTP: Relay test (Oper/CtriTest/" folder). Itis
password-protected (see the section entitled ‘Password-Protected Control Operations’ in
Chapter 6).

Before starting the test, open any triggering circuits for external devices so that no
inadvertent switching operations will take place.

By applying appropriate analog signals as ‘measuring variables’ to the measuring inputs,
the user can check via the operating data displays (see Chapter ‘'Information and Control
Functions') whether the protection and control unit detects the analog signals with the
specified accuracy (folder ‘Oper/Cycl/Data/").

O MAIN: Current A p.u.: Display of the updated phase current A referred to the
nominal device current I, ~

o MAIN: Current B p.u'.: Display of the updated phase-current B referred to the
nominal device current |,

0 MAIN: Current C p.u.: Display of the updated phase current C referred to the
nominal device current |, .

0 MAIN: Current IN p.u.: Display of the updated phase current IN referred to the
nominal device current |,

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).

9-7
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(continued)

Checking the protection
function

Checking the connection of
the phase current and
voltage transformers with
load current for correct
phase

9-8

Four parameter subsets are stored in the P130C, one of which is activated. Before
checking the protective function, the user should determine which parameter subsetis
activated. The activated parameter subset is displayed at PSS: Actual param.
subset ('Oper/Cycl/Log/" folder).

When testing the time-overcurrent protection with a testing device, the measuring-circuit
monitoring function should be deactivated (MCMON: General enable USER,
folder ‘Par/Func/Gen/’) since it would otherwise always operate and thus, depending on
the setling, issue fault signals.

The user can check to make sure connection to the system's current and voltage
transformers involves the correct phase by consulting the operating data displays for
load angle (MAIN: Load angle phi A,MAIN: Load angle phi B, MAIN:
Load angle phi C inthe 'Opef/Cycl/Meas/ folder). To this end, it is necessary for
the connection to be standard-in accordance with the standard schematic diagram
shown in Chapter ‘Installation and Connection’ and for the setting of MAIN: Conn.
meas. circ. IP to be ‘standard’. In'the case of a purely resistive load, the load angles
of all three phases must be 0° in line direction. The load angles are only determined if at
least 5% of the nominal device current is flowing.

P130C-301-401-601 / P130C/EN MIC11



nmissioning

1)

the connection of
al current

or with load

r correct phase

‘testing of the

n of the residual
wnsformer with
int for correct

601 / P130C/EN M/IC11

Whether connection of the P130C’s residual current transformer involves the correct
phase can be checked using the operating data displays (MAIN: Angle phiN, foider
‘Oper/Cycl/Datal’). The required measuring variables Vi and ly must be generated. If
the connection is standard in accordance with the standard schematic diagram shown in
Chapter 'Installation and Connection' and the setting of MAIN: Conn. meas. circ. IN
(folder ‘Par/Func/Glob/) is 'standard' then a phase-to-ground voltage needs to be
disconnected and the phase currents of the other two phases need to be shorted at the
same fime (see Figure 9-1).

The set rotary field needs to match the actual rotary field. In the case of a purely
resistive load, the angle @y must have the following values (depending on the direction

- of energy flow in either line or busbar direction):

Display Energy in line direction Energy in busbar direction

MAIN: Angle phiN Approx. 0° Approx. 180°
- (folder ‘Oper/Cycl/Data/")

If the residual current does not originate from a dedicated main current transformer such
as a window-type transformer, a simplified test can be carried out. In this procedure,
after a positive test as to whether connection of the phase current and voltage
transformers involves the correct phase and after shorting any one of the phase
currents, the phase of the measured residual current is compared to the phase of the
sum of phase currents. In the case of a phase match (or a positive direction check), the
measured operating value MAIN: Phase rel.,IN vs ZIP (folder ‘Oper/Cycl/Datal’) .is
displayed as '1". The phase relation check is carried out only if the calculated residual
current is in excess of 0.1 lhom. '
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9-1 Connection example - generation of measuring variables
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Testing of the definite-time overcurrent protection function can only be carried out if the
following conditions are met:

0o DTOC protection is enabled. This may be interrogated at the logic state signal
DTOC: Enabled (‘Oper/Cycl/Log/ folder).
O The function MAIN: Block tim.st. IN,neg is set to No (folder Par/Func/Gen).

O The function MAIN: Gen. starting mode is set to 'Starting IN, Ineg’ (folder
Par/Func/Gen). ‘

O The short-circuit direction determination function is disabled. SCDD: General
enable USER (folder 'Par/Func/Gen') is set to ‘No".

By applying appropriate measuring variables, the overcurrent stages and the associated
timer stages can be tested. »

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).

Testing of the inverse-time overcurrent protection function can only be carried out if the
following conditions are met:

0 IDMT protection is enabled. This may be interrogated at the logic state signal
IDMT: Enabled (folder ‘Oper/Cycl/Log/").
O The function MAIN: Block tim.st. IN,neg is set to No (folder Par/Func/Gen).

O The function MAIN: Gen. starting mode is set to ‘Starting IN, Ineg’ (folder
Par/Func/Gen). -

0 The short-circuit direction determination function is disabled. SCDD: General
enable USER (folder 'Par/Func/Gen') is set to ‘No’.

By applying appropriate measuring variables, the overcurrent stages and the associated
time delays can be tested. ' :

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).
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(continued)

The trip times for the inverse-time overcurrent protection function as a function of the set
tripping characteristics are shown in the following table:

No. Tripping Formula for the Constants Formuia for the
Characteristic Tripping Release
Characteristic Characteristic
k=0.0110 10.00 ‘ a b c R
0 Definite Time t=k
Per IEC 255-3 a
t=k- -
i)
/ref
1 Standard Inverse 0.14 0.02
2 Very Inverse : 13.50 1.00
3 Extremely inverse 80.00 2.00
4 Long Time Inverse 120.00 1.00
Per IEEE C37.112 R R
: t, =k- 5
/
a
t=K|—"— -1
/ b e [Iref]
/ref )
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
‘ t, =k R2
/
f=k.|—2 +C [l j -1 !
/ b ref
/ref
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 ek 1
0.339-2:2%6
/ref
12 RXIDG-Type Inverse /
t=k- 5.8—1.35~In——]
ref
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The current and voltage transformers of the system need to be simulated with a suitable
testing device. In order to check the phase current stages of the short-circuit direction
determination function, the following conditions must be met:

O The short-circuit direction determination function is enabled (see Chapter 3).

o All three phase currents are greater than 0.1 lom.

O At least two phase-to-phase voltages are greater than 200 mV.

O The directions of the short-circuit direction determination function are set to forward.
If the connection is standard in accordance with the standard schematic diagram shown
in Chapter 'Installation and Connection' and the setting of MAIN: Conn. meas. circ. IP
is Standard then the measurement of the short-circuit direction determination function
will be in line direction. The set rotary field needs to match the actual rotary field. ltis
now possible to simulate the various fault types with the appropriate starting via the
DTOC or IDMT protection function by applying various shorting jumpers (such as A-G).

The trip signals of the phase current stages are now directional. The trip signals of the
phase current stages are now dirgctional.

in order to check the residual current stages of the short-circuit direction determination
function, the following conditions must be met:

O The short-circuit direction determination function is enabled (see Chapter 3).

O The residual current is in excess of 0.01|om.

0O The neutral displacement voltage is greater than the set triggering value of the
function SCDD: VNG>. -

I the connection is standard in accordance with the standard schematic diagram shown

in Chapter 'Installation and Connection' and the setting of MAIN: Conn. meas. cire.
IN is 'standard' then the measurement of the short-circuit direction determination
function will be in line direction. The set rotary field needs to match the actual rotary
field. It is now possible to simulate the various fault types as described under ‘Direction
testing of the phase current stages’. The trip signals of the residual current stages are
now directional.

9-13



g Commissioning
(continued)

Checking profective
signaling

9-14

The protective signaling function can only be checked if protective signaling is ready.
This can be determined via the logic state signal PS1G: Ready (‘Oper/Cycl/Log/
folder).

If protective signaling is not ready, this may be due to the following reasons:
0 Protective signaling is not enabled.

PSIG: General enable USER is setto ‘No’

O Protective signaling is being blocked by the triggering of a correspondingly configured
binary signal input (PS1G: Blocking EXT).

O A fault was detected in the telecommunications channel (PSIG: Telecom. faulty).

If the conditions for testing are satisfied, it is possible to generate a send signal for test
purposes from the integrated local control panel (PSIG: Test telecom. USER).
This pulse will be present for 1 ms and is extended for the set reset time.  This pulse will
be present for 1 s and will be extended for the set reset time. The generated signal can
be checked via the logic state signal PSIG: Send (fransm. relay).

P130C-301-401-601 / P130C/EN M/IC11
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The auto-reclosing function (ARC) can only be checked if it is ready. This can be
determined via the logic state signal ARC: Ready (‘Oper/Cycl/Log/ folder).

If the ARC function is not ready, this may be due to the following reasons:

O The ARC function is not enabled
(this can be determined by checking the logic state signal ARC: Ena bled
(‘Oper/Cycl/Log/" folder). This can be due to the following reasons:

E ARC: General enable USER (Par/Func/Gen' folder) is setto ‘No’

B The ARC has been disabled through an appropriately configured binary signal
input ARC: Disable EXT. (This can be determined by checking the logic
state signal ARC: Ext. enabled in the 'Oper/Cycl/Log/ folder.)

0 The ARC is being blocked. (This can be checked at the logic state signal
ARC: Blocked in folder 'Oper/Cycl/Log/".)

O There is no signal with a logic value of "1" at the binary signal input conﬂgured for
ARC: CB drive ready EXT.

O There is no signal with a logic value of ‘1" at the binary S|gnal input configured for
MAIN: CB closed sig. EXT. The circuit breaker position signal is only
necessary if ‘With’has beensetat ARC: CB clos. pos. sig. (folder
'‘Par/Func/Gen/").

O An ARC cycle is currently running. (This can be checked at logic state signal
ARC: Cycle running in the 'Oper/Cycl/iLog/" folder.)

A test HSR for checking can be executed from the integrated local control panel or by
triggering a binary signal input. The test HSR function first issues a trip command and

then issues a reclose command after the set dead time has elapsed.
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Checking the motor
protection function

9-16

By applying appropriate measuring variables, the overcurrent stages and the associated
time delays can be tested.

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).

In order to test the motor protection function, first clear the thermal replica. Clearing the
thermal replica is achieved by briefly disabling the protection function (MAIN: Device
on-line setto No, folder ‘Par/Func/Glob/’). The updated status of the thermal replica
can be interrogated via the operating data display MP: Therm. repl. buffer MS -
(folder ‘Oper/Cycl/Data/’). The trip times depend on the set tripping characteristic:

With cleared thermal replica, the test current is changed abruptly from C (= machine
stopped) to a value = setting value MP: 1StUp> P Sx, folder ‘Par/Func/Gen/" .
(= machine running).

O Reciprocally squared characteristic t=tg 6/1_36—)?
ref
. (et
O Logarithmic characteristic: t=1tg_ -36-In-——"-—
(‘/Iref ) -1

P130C-301-401-601 / P130C/EN M/C11



nmissioning

1)

the thermal
srotection

601/ P130C/EN MIC11

By applying appropriate measuring variables, the reference current and the associated
time delay can be fested.

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data). . :

in order to test the thermal overload protection function, first clear the thermal replica.
Clearing the thermal replica is achieved by briefly disabling the protection function
(MAIN: Device on-line setto No, folder 'Par/Func/Glob/’). The updated status of the
thermal replica can be interrogated via the operating data display THERM: Therm.
replica vers. (folder ‘Oper/Cycl/Data/") The trip time can be checked:

“With cleared thermal replica, the test current is changed abruptly from 0 to a value

of 2 0.1 et

2
_l_“ -0 d1- @c‘®c,max
] trip ® _0
ref

c,max
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Checking the voltage-time

protection function
By applying appropriate anaiog signals as 'measuring variables’ fo the measuring inputs,
the user can check via the operating data displays (see Chapter 'Information and Control
Functions’) whether the unit detects the analog signals with the specified accuracy
(folder ‘Oper/Cycl/Data/").

O MAIN: Voltage A-G p.u.: Display of the updated phase-to-ground voltage A-G

referred to the nominal voltage V o

O MAIN: Voltage B-G p.u.: Display of the updated phase-to-ground voltage B-G
referred to the nominal voltage V, o,

0 MAIN: Voltage C-G p.u.: Display of the updated phase-to-ground voltage C-G

referred to the nominal voltage V, o

O MAIN: Voltage PG,max p.u.: Display of the updated maximum phase-to-ground
voltage referred to the nominal voltage V, 5.

O MAIN: Voltage PG,min p.u.: Display of the updated minimum phase-to-ground

voltage referred to the nominal voltage V, o

O MAIN: Voltage A-B p.u.: Display of the updated phase-to-ground voltage A-B

referred to the nominal voltage Vo

O MAIN: Voltage B-C p.u.: Display of the updated phase-to-ground voltage B-C

referred to the nominal voltage Vo

0O MAIN: Voltage C-A p.u.: Display of the updated phase-to-ground voltage C-A
referred to the nominal voltage V, o,

O MAIN: Voltage PP,max p.u.: Display of the updated maximum phase-to-phase

voltage referred to the nominal voltage Vo

O MAIN: Voltage PP,min p.u.: Display of the updated minimum phase-to-phase

voltage referred to the nominal voltage Vi, on

O MAIN: Voltage VNG p.u.: Display of the neutral-point displacement voltage as
measured at transformer T 90, referred to Vi om.

O MAIN: Voltage Z(VPG)~3 p.u.: Display of the calculated neutral-point ‘
displacement voltage referred to Voo,

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).
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By applying appropriate measuring variables, the overvoltage stages and the
undervoltage stages as well as the associated timer stages can be tested.

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).

The P130C calculates the neutral-point displacement voltage from the input-side
measured variables as follows:

1
‘_\lN—Gl: g‘l!me +Vg s +¥c-Gl

For a single-phase test where [yB_G| = ‘MC_G] =0, the resulf of the calculation formula

for Vg just cited is that the Viig> and Vy.g>> triggers operate if the test voltage
exceeds the foliowing value: ’

Vnom
V3

Vae:  Setting V<> Vyg> or V<> Vyg>>

l_\_/test[ =3 Vyer
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(continued)

Checking the ‘ground fault

direction determination by

steady-state values’

(GFDSS) function
If both residual current and neutral displacement voltage are available as measured
variables, then the P130C determines the ground fault direction by steady-state power
evaluation of the measured variables if the operating mode is set to Steady-state power
or Steady-state admittance. Depending on the setting, either the neutral-point
displacement voltage calculated by the P130C or that measured at transformer T 90 is
evaluated. [f only the current can be measured, the P130C reaches a ‘ground fault’
decision on the basis of the level of the residual current (steady-state current evaluation).
Switching to steady-state current evaluation is done from the integrated local control
panel or by triggering an appropriately configured binary signal input.

If allowed by system operation, a ground fault can be closed on the busbar side (BS) or
the line side (LS). The P130C must then transmit the corresponding signals. However,
a requirement for ground fault recognition in the steady-state power evaluation mode is
that the set thresholds for residual current (GFDSS: IN,act> / IN,reac> BS or
LS ) and for neutral displacement voltage (GFDSS: VNG > ) be exceeded. For steady-
state current evaluation, the requirement is that the residual current threshold

GFDSS: IN> be exceeded. Inthe admittance evaluation mode, the requirement is
that the 'set thresholds for conductance / susceptance (GFDSS: G(N)> / B(N) LS
or BS) and the neutral displacement voltage (GFDSS: VNG >) be exceeded or that
the admittance (GFDSS: Y(N)>) be exceeded.

Because of the danger of a double ground fautt, a function test involving the closing of a
ground fault will not be possibie in most cases. in these cases the current and voltage
transformers in the system can be connected so that a function test is possible without a
ground fault. '

The residual current measured by the P130C and the neutral displacement voltage are
displayed as measured operating data both in primary quantities and referred to the
nominal quantities of the P130CP130C (see the section entitled ‘Measured Operating
Data’ in the Address List). :

Auxiliary circuit in ‘ {
resonant-grounded
systems
First the fuse in phase A of the voltage transformer is removed and the associated
secondary side is short-circuited (see Figures 9-2 and 9-3). The result is a displacement

voltage Vn.g with a magnitude smaller by a factor of+/3 than that of the displacement
voltage in the case of a dead fault to ground.

If the current is measured in a Holmgreen group, then the current transformer in A on the
secondary side must be disconnected and short-circuited (see Figure 9-2).
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\uxiliary circuit in resonant-grounded systems with Holmgreen group, ground fault in BS direction
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9 Commissioning
(continued)

A pilot wire is threaded into window-type current transformers, and a current is drawn
from phase B through the wire (see Figure 9-3). The vectorial assignment of currents
and voltages is shown in the phasor diagrams included with the terminal connection
diagrams.

in the example shown below, a ground fault is simulated on the busbar side. To check a
ground fault on the line side, the current or voltage connections must be switched.

K., & N '
ElRZ %g BR
— ¢ L1 l ! '
N 7
1] L}
. [~
Nl v |
i}
% 1 —g‘ e )
e
7 6
13} ) “
. W 3w ,
g PI30C_ i l
% VA6
7,
LS
\{
o
-G \/\ “S mec
\\
J me
VB-6
1 18 1075054
9-3 Auxiliary circuit in resonant-grounded systems with window-type current transformer, ground fault in BS direction /
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sircuit in systems

‘ed neutral
First the fuse in phase A on the primary side of the voltage transformer is removed and
the corresponding secondary side is short-circuited (see Figures 9-4 and 9-5). The

result is.a displacement voltage Vi with a magnitude smaller by a factor of+/3 than that
of the displacement voltage in the case of a dead fault to ground.

If the current is measured in a Holmgreen group, then the current transformers in A and
B on the secondary side must be disconnected and short-circuited (see Figure 9-4),
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(continued)
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. 9-4  Auxiliary circuit in systems with isolated neutral and Holmgreen group, ground fault in BS direction
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A pilot wire is threaded into window-type current transformers, and a current is drawn
from phases B and C through this wire (see Figure 9-5). The vectorial assignment of
currents and voltages is shown in the phasor diagrams included with the terminal
connection diagrams.

In the example shown below, a ground fault is simulated on the busbar side. To check a
ground fault on the line side, the current or voltage connections must be switched.

| 2 1 : 1 ‘ 1 ) | ¢ | ’
A
R € BS
el uE
7 . . N B
T -
= g 5 1 _l_ ' ’
g 5 Ry
I -
Sl o
U
v lV '3‘ Ts ,
3] 1
"
- w 3w '
’ " e . ]
7,
LS
B _em
\
w6 < \yn—c
\\\ w6
-6
18 A )

\uxi” - circuit in systems with isolated neutral and window-type current transformer, ground fatilt in BS direction
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(continued)

Completion of

commissioning
Before the P130C is released for operation, the user should make sure that the following
steps have been taken:

O All memories have been reset.
(Reset at MAIN: General reset (password-protected) and MT_RC: Reset
recording, both in 'Oper/CtriTest/ folder.)

O Blocking of output relays has been canceled.
(OUTP: Outp.rel.block USER in'Par/Func/Glob/ folder, setting 'No")

O Blocking of the trip command has been canceled.
(MAIN: Trip cmd.block.USER, 'Par/Func/Glob/ foider, setting 'No)

O The device is on-line
(MAIN: Device on-line, 'Par/Func/Glob/ folder, setting ‘Yes’ (on).)

0 The residual current stages of the protection functions are enabled (on).
(MAIN: Syst.IN enabled USER ,'Par/Func/Gen/ folder, setting 'Yes (on))

O The measuring-circuit monitoring function is enabled — if it was disabled for testing
purposes. :
(MCMON: General enable USER, 'Par/Func/Gen/ folder, setting 'Yes")

After completion of commissioning, only the green LED indicator labeled ‘HEALTHY’
(H1)
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10 Troubleshooting

This chapter describes problems that might be encountered, their causes, and possible
methods for eliminating them. It is intended as a general orientation only, and in cases
of doubt it is better to return the P130C to the manufacturer. Please follow the
packaging instructions in the section entitied ‘Unpacking and Packing’ in Chapter 5 when
returning equipment to the manufacturer.

Problem:

O Lines of text are not displayed on the local control panel.

E Check to see whether there is supply voltage at the device connection points.

Before checking further, disconnect the P130C from the power supply.

The local control panel is connected to the 1/0 module by a plug-in connecting cable.
Make sure the connector position is correct. Do not bend the connecting cable.

B Check to see whether the magnitude of the auxiliary. voltage is correct. The
P130C has an auxiliary voltage supply that can be switched between ranges and
is factory-set for the voltage range of Vanom = 110 to 250 V DC or 100 to 230 V
AC. See Chapter 5 for information on switching to the voltage range of Vapom = 24
to 60 V.DC . The P130C is protected against damage from polarity reversal.

10-1



10 Troubleshooting

{continued)

0 The P130C issues a ‘Warning' signal on LED H3. (H3 is labeled ‘ALARM',
it is coupled to the signal SFMON: Warning (LED).)

Identify the specific problem by reading out the monitoring signal memory (see the
section entitied ‘Monitoring Signal Memory Readout’ in Chapter 6). The table below
lists possible monitoring or warning indications (provided that a configuration setting
has been entered at SFMON: Fct. assign. warning), the faulty area, the
P130C response, and the mode of the output relay configured for 'Warning' and
‘Blocked/faulty’.

SEMON: Warning (LED):iix Db st vy

Warnmg Conflgured for LED H3

095070

Warmng Conﬂgured for an output relay

- No reaction and/or no output relay triggered.
Yes: ' The corresponding output relay is triggered.

Updating: The output relay configured for 'Warning' starts only if the monitoring
signal is still present.

The 'Blocked/faulty' output relay only operates if the signal has been
configured at MAIN: Fct. assignm. fault.

The 'Warning' output relay only operates if the signal has been
configured at SFMON: Fct. assignm. warning.

SFMON Cold restart

A cold restart has been carried out on account of a checksum error in the
memory (NOVRAM).

1st device reaction / 2nd device reaction; Warm restart / Device blocking
‘Warning' output relay: Yes/Yes
'Blocked/faulty' output relay: Yes/Yes

SEMON: Cold rest/SW update
A cold restart has been carried out following a software update.

1st device reaction / 2nd device reaction: Warm restart / Device blocking
‘Warning' output relay: Yes/Yes
‘Blocked/faulty' output relay: Yes/Yes

SEMON: Blocking HW failure: -
Supplementary warning that this devrce is blocked.

Fm oot

'Warning' output relay: Updating / Updating
Y
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SFMON: Refay Kxxfaulty: o o0 0 T
Multiple signal: output relay defective,

1st device reaction / 2nd device reaction:  —/—

'‘Warning' output relay: Updating / Updatmg
'‘Blocked/faulty' output relay: Yes /Yes R

SFMON: Hardware clockfail. -~ 0 0 omon

The hardware clock has failed.

1st device reaction / 2nd device reaction: -] =
'"Warning' output relay: ' Yes / Yes

SFMON  Battery failure
Battery voltage too low. Replaoe battery

‘Blocked/faulty' output relay -/

1st device reaction / 2nd device reaction: -/ -
'Warning' output relay: Updating / Updating
'‘Blocked/faulty' output relay: e

SEMON: Invalid SW d.loaded
Wrong or invalid software has been downloaded.

1st device reaction / 2nd device reaction: Warm restart / Device blocking
'Warning' output relay: Yes /Yes
'‘Blocked/faulty' output relay: Yes / Yes

SFMON: +15V supply faulty .~ _ :
The +15V mternal supply voltage has dropped below a minimum value

1st dev:ce reaction / 2nd device reaction;  Warm restart / Device blocking
‘Warning' output relay: Yes/Yes
'‘Blocked/faulty' output relay: Yes/Yes

SFMON: +24V supply faulty
The +24 V internal supply voltage has dropped below a minimum value.

1st device reaction / 2nd device reaction:  Warm restart / Device biocking
'‘Warning' output relay: Yes/Yes
'Blocked/faulty output relay Yes/Yes

SFMON =15V supply faulty . »
The -15 V internal supply voltage has dropped below a minimum value

1st device reaction / 2nd device reaction:  Warm restart / Device blocking
'Warning' output relay: Yes / Yes
'‘Blocked/faulty' output refay: Yes /Yes

SFEMON:; Power supply faulty -

The +24 V or +15 V or -15 V internal supply voltage has dropped below a
minimum value.

1st device reaction / 2nd device reaction:  Warm restart / Device blocking
'Warning' output relay: Yes/Yes
'‘Blocked/faulty’ output relay: Yes /Yes
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10-4

SFMON Wrong module slot 1-

SFMON: Wrong ‘mc‘odule.slotZ_ S

Module in wrong slot.

1st device reaction / 2nd device reaction:
'‘Warning' output relay:

'‘Blocked/faulty' output relay:
SFMON::Defect: module slot
SFMON Defect. module slot 2

Defective module in slot x.

1st device reaction / 2nd device reaction:
'Warning' output relay:
'‘Blocked/faulty’ output relay:

Warm restart / Device biocking

Yes/Yes

Yes/ Yes

008900
096901

— /-

Updating / Updatmg

Yes/Yes "

SFMON: Moduie A" DPR faull

Dual-Port-RAM fault on communication module A.  This fault is only

detected during device startup.

1st device reaction / 2nd dewce reaction:
'Warning' output relay:
‘Blocked/faulty’ output relay:

-/
Yes/Yes
— =

SFEMON: Module A RAM faulty
RAM fault on communication module A.
1st device reaction / 2nd device reaction:

‘Warning' output refay:
Blocked/faulty output relay

-] =
Yes/Yes
)=

Output relay K xxx defective.

1st device reaction / 2nd device reactlon
‘Warning' output relay:
'‘Blocked/faulty’ output relay:

—/=

Updating / Updatmg
Yes/YeS K

SEMON: Undef. operat..code -
Undefined operation code, i.e. software error.

1st device reaction / 2nd device reaction:
'‘Warning' output relay:

'Blocked/faulty’ output relay:

Warm restart / Device biocking
Yes/Yes
Yes/ Yes
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SFMON: Invalid-arithm.op. - 0 S L ot
invalid arithmetic operatton i.e. software error.

1st device reaction / 2nd device reaction: ~ Warm restart / Device blocking

‘Warning' output relay: Yes/Yes
'‘Blocked/faulty’ output relay: Yes/Yes
SRR Dineiafnod Tntermapt i P

Undefined interrupt, i.e. software error.

1st device reaction / 2nd device reaction: ~ Warm restart / Device biocking
'Warning' output relay: Yes/Yes
‘Blocked/faulty' output relay: Yes/Yes

SFMON: Exception:oper. syst
Interrupt of the operating system.

1st device reaction / 2nd device reaction: Warm restart / Device blocking
'Warning' output relay: Yes/Yes

'Blocked/fa Ity" output relay Yes / Yes

Watchdog is monltormg the penodlc start of protection routines. It has
detected an error.

1st device reaction / 2nd device reaction:  Warm restart / Device blocking
‘Warning' output relay: Yes /Yes
'Blocked/faulty output relay: Yes / Yes

*hecksum.error param.

A checksum error involving the parameters in the memory (NOVRAM) has
been detected.

1st device reaction / 2nd device reaction:  Warm restart / Device blocking
'"Warning' output relay: Yes/Yes
'Blocked/faulty’ output relay: Yes/ Yes

SFMON: Clock sync. erro

In 10 consecutive clock synchronization telegrams, the difference between
the time of day given in the telegram and that of the hardware clock is
greater than 10 ms.

1st device reaction / 2nd device reaction:  —/—
‘Warning' output relay: Yes/Yes
'‘Blocked/faulty' output relay: -/ -

SFMON Interm.volt. fail:RAM

module or the power supply module is removed from the bus module
(digital). This fault is only detected during device startup. After the fault is
detected, the software initializes the RAM. This means that all records are
deleted.

1st device reaction / 2nd device reaction: ~ Warm restart / Device blocking
'Warning' output relay: Yes/Yes

'Blocked/faulty' output relay: Yes/Yes

Faulty test pattern in the RAM. This can occur, for example, if the prooessor
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SFMON: Overflow MT RC PR s L oo
Last entry in the monitoring ssgnal memory in the event of overﬂow

1st device reaction / 2nd device reaction:  —/-
'‘Warning' output relay: Yes/Yes

‘Blocked/faulty' output relay: -/~
SEMON:‘Semaph. MT_RC biock;: = - i
Software overloaded.

1st device reaction / 2nd device reaction: —/-
‘Warning' output relay: Yes/Yes
'‘Blocked/faulty' output relay: e

SEMON: Inval. SW.vers.COMM1T . L
Incorrect or invalid communication software has been downloaded

1st device reaction / 2nd device reaction: -/ -
'Warning' output refay: Yes/Yes
'Blocked/faulty output relay: -/~

SFMON IRIGB faulty
Although the IRIG-B interface is enabled, no plausible input signat is

received.
1st device reaction / 2nd device reaction: -/ -
'Warning' output relay: Yes/Yes

‘Blocked/faulty' output relay: -/~

SFEMON: Tlme-out module L

Watchdog is monitoring the penodrc status srgnal of the Iocal control
component. It has detected an error.

1st device reaction / 2nd device reaction:  —/—
'Warning' output relay: Yes/Yes
'Blocked/faulty output relay: e

The voltage transformer m.c.b. has tripped.

1st device reaction / 2nd device reaction:  Blocking of distance protection,
directional measurement of
inverse-time overcurrent
protection and time-voltage
protection, and switching to
backup overcurrent-time
protection, if applicable

'Warning' output relay: Yes/Yes?

‘Blocked/faulty' output relay: -/-

SFEMON: Phase. sequ Vfaulty

Measuring-circuit monitoring has detected a fault in the phase sequence of
the phase-to-ground voltages.

1st device reaction / 2nd device reaction. -/ —
‘Warning' output relay: Yes /Yes?
‘Blocked/faulty' output relay: —/-
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SFMON: Undervoltage =~ B oo
The measuring-circuit monitoring funotlon has detected an undervoltage

1st device reaction / 2nd device reaction:  —/—

‘Warning' output relay: Yes /Yes ?

SEMON: Meas. circ.'V faulty : :
Multiple signaling: voltage- measurmg C\I‘CUl’(S faulty

'Blocked/faulty' output relay: —/=

1st device reaction / 2nd device reaction: Depends on type of fault

detected.
‘Warning' output relay: Yes/ Yes 2
‘Blocked/faulty' output relay -/ =

SFMON: ‘Meas. circ; | faulty

The measunng -circuit monitoring function has detected a fault in the
current-measuring circuits.

1st device reaction / 2nd device reaction;  —/-
'Warning' output relay: Yes/Yes?
'‘Blocked/faulty' output relay: -~/ =

......

SFMON ‘Meas: Cer V | faulty
Multiple signaling: current- or voltage-measuring circuits fauity
1st device reaction / 2nd device reaction: Depends on type of fault.

‘Warning' output relay: Yes / Yes ?
'‘Blocked/faulty' output relay: -/ -

SFMON Cornmumcfault OMMS

The set time COMMS3: Time-out comm.fault has elapsed since the
most recent 100% valid telegram was received. The receive signals are set
to their user-defined default vaiues.

1st device reaction / 2nd devxce reactlon ~ /-

'Warning' output relay: Yes /Yes ?
'‘Blocked/faulty' output relay: —/-

SFMON:; Hardware error COMMS3,
The device has detected a hardware fault in the InterMiCOM interface
("Logical" Communication interface 3).

1st device reaction / 2nd device reaction:  —/—
"Warning' output relay: Yes / Yes
'‘Blocked/faulty' output relay: —/-

SEMON: Commilink fail COMMS .
Timer stage COMM3: Time-out link fail. has elapsed indicating a

persistent failure of the transmission channel. The receive signals are set to
their user-defined default values.

1st device reaction / 2nd device reaction: -/~
"‘Warning' output relay: Yes/Yes?
'‘Blocked/faulty' output relay: -/-
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SFMON: Limiexceed.telerr: o
The operate threshold COMM3: lelt telegr errors has been
exceeded. The receive signals are set to their user-defined default values.

1st device reaction / 2nd device reaction: -/ -
'Warning' output relay: Yes/Yes?

'Blocked/faulty' output. relay - / -
SFMON: Telecom, faulty '~ 0 0 e
The transmission channel of proteotlve S|gnahng is faulty

1st device reaction / 2nd device reaction; Blocking of protec’nve signaling

'Warning' output relay: Yes/ Yes?

'Blooked/faulty output relay: : -/ -

SFMON: Setting error THERM . oo

Invalid parameters in the settlng for the thermal replica.

1st device reaction / 2nd device reaction: ' Blocking of the thermal
overioad protection function

'Warning' output relay: Yes /Yes

’Blocked/faulty output relay: -/ -

SFMON Penpheral fault
Multiple S|gnallng

1st device teaction / 2nd device reaction:  Depends on type of fault.
‘Warning' output relay: Yes /Yes?
‘Blocked/faulty' output relay: ==

SFMON: Setting error f<
The over-/underfrequency protection function has been set for
|'overfrequency' monitoring (based on the settings for operate value and

nominal frequency). This setting is not valid in the fw. Delta f/ Delta t
operating mode.

1st device reaction / 2nd device reaction: Blocking of over-/under-

frequency Eroteotlon
‘Warning' output relay: Yes/ Yes
'Blocked/faulty output relay -/ -

These LOGlC outputs can be included in the list of warning signals by
selection at SFMON: Fct. assign. warning. These warning signals
are also recorded in the monitoring signal memory.

1st device reaction / 2nd device reaction: - /-
‘Warning' output relay: Yes/ Yes
'Blocked/faulty' output relay: -/-
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11 Maintenance

The P130C is a low-maintenance device. The components used in the units are
selected to meet exacting requirements. Recalibration is not necessary.

Electrolytic capacitors are installed in the power supply area because of dimensioning
requirements. The useful life of these capacitors is significant from a maintenance
standpoint. When the equipment is operated continuously at the upper limit of the
recommended temperature range (+55°C or 131°F), the useful life of these components
is 80,000 hours, or more than 8 years. Under these conditions, replacement of the
electrolytic capacitors is recommended after a period of 8 to 10 years. Component drift
follows the '10-degree rule'. This means that the useful life is doubled for each 10 K
reduction in temperature. When the operating temperatures inside the devices are
lower, the required maintenance intervals are increased accordingly.

The P130C is equipped with a lithium battery for non-volatile storage of fault data and for . -~ -

keeping the internal clock running in the event of failure of the auxiliary power supply.
Loss of capacity due to module-internal self-discharging amounts to less than 1% per
year over a period of availability of 10 years. Since the terminal voltage remains virtually
constant until capacity is exhausted, usefuiness is maintained until a very low residual
capacity is reached. With a nominal capacity of 850 mAh and discharge currents of only
a few pA during device storage or in the range of the self-discharge current during
device operation, the result is a correspondingly long service life. It is therefore
recommended that the lithium battery only be replaced after the maintenance interval
cited above.

Replacement of the maintenance-related components named above is not possible
without soldering and must be carried out by AREVA Service personnel.
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{continued)

Routine functional testing

Analog input circuits

The P130C is used as a safety device and must therefore be routinely checked for

proper operation. The first functional tests should be carried out approximately 6 to
12 months after commissioning. Additional functional tests should be performed at
intervals of 2 to 3 years — 4 years at the maximum.

The P130C incorporates in its system a very extensive self-monitoring function for
hardware and software. The internal structure guarantees, for example, that
communication within the processor system will be checked on a continuing basis.

Nonetheless, there are a number of subfunctions that cannot be checked by the self-
monitoring feature without running a test from the device terminals. The respective
device-specific properties and setting parameters must be observed in such cases.

In particular, none of the control and signaling circuits that are run to the device from the
outside are checked by the self-monitoring function.

The analog measured variables are fed through an anaiog preprocessing feature (anti-
aliasing filtering) to a common analog-to-digital converter. In conjunction with the self-
monitoring function, the measuring-circuit monitoring function that is available for the
device's general functions can detect deviations in many cases, depending on the
parameter settings for sensitivity. However, it is still necessary to test from the device
terminals in order to make sure that the analog measuring circuits are functioning
correctly. '

The best way to carry-out a static test of the analog input circuits is to check the primary
measured operating data using the operating data measurement function or to use a
suitable testing instrument. A “small” measured value (such as the nominal current in
the current path) and a “large” measured value (such as the nominal voltage in the
voltage path) should be used to check the measuring range of the A/D converter. This
makes it possible to check the entire control range.

The accuracy of operating data measurement is <1 %. An important factor in evaluating
device performance is long-term performance based on comparison with previous
measurements.

In addition, a dynamic test can be used to check transmission performance and the
phase relation of the current transformers and the anti-aliasing filter. This can best be
done by measuring the trigger point of the first zone when there is a two-phase
ungrounded fault. For this test, the short-circuit current shouid be dimensioned so that a
loop voltage of approximately 2 V is obtained at the device terminals with the set
impedance. Furthermore, a suitable testing instrument that correctly replicates the two-
phase ungrounded fault should be used for this purpose.

This dynamic test is not absolutely necessary, since it only checks the stability of a few

less passive components. Based on reliability analysis, the statistical expectation is that
only one component in 10 years in 1000 devices will be outside the tolerance range.
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Additional analog testing of such factors as the impedance characteristic or the starting
characteristic is not necessary, in our opinion, since information processing is completely
digital and is based on the measured analog current and voltage values. Proper
operation was checked in conjunction with type testing.

The binary inputs are not checked by the self-monitoring function. However, a testing
function is integrated into the software so that the trigger state of each input can be read
out (‘Oper/Cycl/Phys’ folder). This check should be performed for each input being used
and can be done, if necessary, without disconnecting any device wiring.

With respect to binary outputs, the integrated self-monitoring function includes even two-
phase triggering of the relay coils of all the all-or-nothing relays. There is no monitoring
function for the external contact circuit. In this case, the all-or-nothing relays must be
triggered by way of device functions or integrated test functions. For these testing
purposes, triggering of the output circuits is integrated into the software through a special
control function (‘Oper/CtriTest/” foider).

Before starting testing, open any triggering circuits for external devices so thart no
inadvertent switching operations will take place.

The integrated self-monitoring function for the PC or communication interface also
includes the communication module. The complete communication system, including
connecting link and fiber-optic module (if applicable), is always totally monitored as long
as a link is established through the control program or the communication protocol.
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12 Storage

Devices must be stored in a dry and clean environment. A temperature range of -25°C
to +70°C (-13°F to +158°F) must be maintained during storage (see chapter entitled
'Technical Data'). The relative humidity must be controlled so that neither condensation
nor ice formation will resuit.

If the units are stored without being connected to auxiliary voltage, then the electrolytic

capacitors in the power supply area need to be reformed every 4 years. Reform the
capacitors by connecting auxiliary voltage to the P130C for approximately 10 minutes.

601 / P130C/EN WIC11 ' 12-1
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13 Accessories and Spare Parts

The P130C is supplied with standard labeling for the LED indicators. LED indicators that
are not already configured and labeled can be labeled using the label strips supplied with
the P130C. Affix the label strips to the front of the unit at the appropriate location.

The label strips can be filled in using a Stabilo brand pen containing water-resistant ink
(Type OH Pen 196 PS).

Description Order No.

Operating program for Windows On request

601 / P130CIEN M/CT1 13-1
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tion

~ Order No.

d 8 output relays

display:
ited, local control panel with text display

;4)2) :

-pole)
itional outputs:
Yor 110_to 250 VDC / 100 to 230 VAC "

1 binary inputs:
- Without order extension no.

n=12510150 V) ®

m = 220 to 250 V) ¥

information interface:
ck synchronization

13 only

1 between:

}, Modbus, DNP3, Courier
jock synchronization

185, IEC 60870-5-103)
35485, isolated

:fiber, FSMA connector
fiber T connector

tion,  ‘ace:

}8485, isolated
. fiber, FSMA connector
fiber, ST connector

Without order extension No.
Not available yet

-801

Not available yet -802
Not available yet -803
Not available yet -804
Not available yet -805

imper, default setting underlined

ter, default setting inderlined

uage in brackets

ports Cyrillic letters instead of special West European characters

mm- ‘ad unless there is a special requirement for higher thresholds

1 MIC11 14-1
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14-2

Notes on the Ordering Options

Language Versions

For a display of the Russian data model (menu texts), order extension No. -805 must be
specified with the order. The device will then be fitted with the hardware supporting
Cyrillic characters. The English reference texts are fully supported by this hardware
option but additional characters in other West European languages are not. The
Russian / English language version is therefore not suited to a subsequent ioading of
West European data models.

Operate Value of the Binary Inputs

The standard variant of the binary inputs (optical couplers) operates for all input voltages
of 18 V and above and is therefore recommended for most applications. The special
variants with higher operate / release values (see "Technical Data") are designed for
applications with a special requirement for operate values of 60 10 70 % Vom.
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D211
D212
D 2.1.3
D22
D23

D3

D 3.1
D3.2
D 3.3

D4
D41
D4.2
D 4.3
D44
D45
D 4.6
D 4.7
D4.8
D 4.9
D 4.10
D 4.11
D4.12
D4.13
D 4.14
D 4.15
D 4.16
D 4.17
D 4.18
D 4.18
D 4.20

D5

D51
D52
D563
D54
D55

Address List P130C

Parameters

Device ldentification
Configuration Parameters
Function Parameters
Global

General Functions
Parameter Subsets

Operation

Cyclic Values

Measured Operating Data
Physical State Signals
Logic State Signals
Control and Testing
Operating Data Recording

Events

Event Counters
Measured Fault Data
Fault Data Acquisition

Selection Tables
Selection Table 'Binary Outputs und LEDs'
Selection Table 'Binary Inputs’
Selection Table K1
Selection Table K2
Selection Table K4
Selection Table K5
Selection Table K6
Selection Table K7
Selection Table K8
Selection Table K9
Selection Table K10
Selection Table K11 -
Selection Table K23
Selection Table K31
Selection Table K99
Selection Table K101
Selection Table K102
Selection Table K103
Selection Table K104
Selection Table F 571

Possible Entries into Memory
Fault Memory

Ground Fault Memory
Overioad Memory

Operating Data Memory
Monitoring Signal Memory

D-3

D-3
D-38
D-7
D-37
D-37
D-41
D-72

D-86
D-86
D-86
D-94
D-99
D-133
D-137

D-138
D-138
D-140
D-144

D-146
D-146
D-152
D-154
D-154
D-156
D-156
D-158
D-159
D-160
D-161
D-161
D-162
D-162
D-162
D-171
D-177
D-180
D-187
D-190
D-205

D-207
D-212
D-212
D-214
D-217
D-220
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A1 Function Groups
Current Transformers CT CT not
fitted | fitted
ARC: Auto-reclosing control X
CBF. Circuit breaker failure protection X
COMM1: [“Logical" communication interface 1 X X
COMM2: {“Logical" communication interface 2 X X
COMM3: |“Logical" communication interface 3 X X
DTOC: Definite-time overcurrent protection X
DVICE: |Device X X
FT_DA: |Fault data acquisition X X
FT_RC:. _{|Fault recording X X
f<>: Frequency protection X X
F_KEY |Function Keys X X
GF_DA: |Ground fault data acquisition X
GF_RC: |Ground fault recording X
GFDSS: |Ground fault direction determination using steady-state values X
12> Unbalance protection X
IDMT: Inverse-time overcurrent protection X
INP: Binary input X X
LED: LED indicators X X
LIMIT: Limit monitoring X
LOC: Local control panel X X
LOGIC: |Logic X X
MAIN: Main function X X
MCMON: |Measuring-circuit monitoring X X
MP: Motor protection X
) MT_RC: |Monitoring signal recording X - X
{ OL_DA: |Overioad data acquisition X
' OL_RC: |Overload recording X
OP_RC: |Operating data recording X X
OUTP: Binary and analog output X X
P<>: Power directional protection X
PC: PC link X X
"|PSIG: Protective signaling X
PSS: Parameter subset selection X X
SCDD: Short-circuit direction determination X
SFMON: |Self-monitoring X X
SOTF: Switch on to fault protection X
THERM: |Thermal overload protection X
V<> Time-voltage protection X X
£-301-401-601 | P130G/EN M/C11 A-1
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(continued)

A2 Symbols

Graphic symbols for block diagrams
Binary elements according to DIN 40900 Part 12, September 1992,

IEC 617-12: amended 1991

Analog information processing according to DIN 40900 Part 13, January 1981

To document the linking of analog and binary signals, additional symbols have been
used, taken from several DIN documents.

As a rule, direction of the signal flow is from left to right and from top to bottom. Other
flow directions are marked by an arrow. Input signals are listed on the left side of the
signal flow, output signals on the right side.

Symbol

Description

570BX1A

To obtain more space for representing a group of
related elements, contours of the elements may be
joined or cascaded if the following rules are met:

There is no functional linkage between elements whose
common contour line is oriented in the signal flow
direction.

Note: _

This rule does not necessarily apply to configurations
with two or more signal flow directions, such as for
symbols with a control block and an output biock.

There exists at least one logical link between elements
whose common contour line runs perpendlcularly to the
signal flow direction.

Preferred iccolion for
the general funclion
quahlying symbol

Quihine

— .
Inpuls * % Oulpuls

—| Roj—

Allernolive locolion fod
the general funclion
guoldying symbot

D5208%7

Components of a symbol
A symbol consists of a contour or contour combination
and one or more qualifiers.
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DSZ0RYD)

Symbo! Description
Control block
- ’l A control block contains an input function common to
= O several symbols. It is used for the collective setting of
7\ several trigger elements, for example.
R it
|
e
! !
R
5708 0A]
~ Qutput block
; ll An output block contains an output function common
- — to several symbols.
I |
o .
| I
-------- .
DSZ08Y4A]
. Settable control block
'mmq.g&:Mf'ﬁrem FJ The four digits represent the address under which the
— ' function shown in the text after the colon may be set

via the local control panel.

P

10 03 MAIN
nominal current

-

1
5

D57 08XAY

Settable control block with function blocks

The digits in the function block show the settings that
are possible at this address.

The text below the symbol shows the setting and the
corresponding unit or meaning.
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Symbol

Description

RE708YHA

Static input
Only the state of the binary input variable is effective.

L5708%AN

Dynamic input
Only the transition from value 0 to value 1 is

effective.

TH708XBA

Negation of an output
The value up to the border line is negated at the
output.

TS708Y7A)

Negation of an input
The input value is negated before the border line.

D5768Y.9A

Dynamic input with negation
Only the transition from value 1 to value 0 is
effective.

DS708XCAI

AND element
The output variable will be 1 only if all input variables
are 1.

115708XDA)

OR element
The output variable will be 1 only if at least one input
variable is 1.

IH/708X A

Threshold element

The output variable will be 1 only if at least two input
variables are 1. The number in the symbol may be
replaced by any other number.

HoZ0BYEA

(m out of n) element
The output variable will be 1 only if just one input
variable is 1.

The number in the symbol may be replaced by any
other number if the number of inputs is increased or
decreased accordingly.
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(continued)

Description

NRYALDAM

Delay element
The transition from value 0 to 1 at the output occurs

after a time delay of t1 relative to the corresponding
transition at the input.
The transition from value 1 to 0 at the output occurs
after a time delay of t2 relative to the corresponding
transition at the input.

t1 and t2 may be replaced by the actual delay values
(in seconds or strobe ticks).

[
100ms

DHZ08)IA)

Mongostable flip-flop

The output variabie will be 1 only if the input variable
changes to 1. The output variable will remain 1 for
100 ms, independent of the duration of the input
value 1 (non-retriggerable).

Without a 1 in the function block the monostable flip-
flop is retriggerable.

The time is 100 ms in this example, but it may be
changed to any other duration.

5208544

Analog-digital converter
An analog input signal is converted to a binary
signal.

|
1+

TH708XEA]

Subtractor

The output variable is the difference between the two
input variables.

A summing element is obtained by changing the
minus sign to a plus sign at the symbol-input.

-

D5Z08XL 4|

Schmitt Trigger with binary output signal

The binary output variable will be 1 if the input signal
exceeds a specific threshold. The output variable
remains 1 until the input signal drops below the
threshold again.

i

DS70RXHA|

Memory, general
Storage of a binary or analog signal.

P130C-301-401-601 / P130C/EN M/CG11
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A-6

Symbol

Description

e
e

TE70RXNA|

Non-stable flip-fiop

When the input variable changes to 1, a pulse
sequence is generated at the output.

The 1 to the left of the G indicates that the pulse
sequence starts with the input variable transition

(synchronized start).

If there is a ! to the right of the G, the pulse sequence
ends with the ending of the 1 signal at the input

(synchronized stop).

D5708X0A

Amplifier

The output variable is 1 only if th'e input variable is

also 1.

TE70BXPA]

Band pass filter

The output only transmits the 50 Hz comiponent of the
input signals. All other frequencies (above and below

50 Hz) are attenuated.

DOZ0BYF A

Counter

At the + input the input variable transitions from 0 to 1
are counted and stored in the function block.

At the R(eset) input a transition of the input variable
from O fo 1 resets the counter to 0.

N5708Y0A]

Electromechanical drive

in general, here a relay, for example.

D5Z08X0A

Signal level converter

with electrical isolation between input and output.

L+ = pos. voltage input
L~ = neg. voltage input
U1 = device identifier
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Symbol

Description

RIS
Oy

ARYALIAND

Input transformer
with phase and item identifiers
(according to DIN EN 60445)

Phase identifiers for current inputs:
for A: A1 and A2
for B: B1 and B2
for C: C1and C2
for N: N1 and N2

Phase identifiers for voltage inputs
via transformer 1:

for A: 1U

for B: 1V

for C: 1W

for N: 1N

via transformer 2:

for A: 2U

for B: 2V

item identifiers for current transformers:
for A: T1

forB: T2

forC: T3

for N: T4

for voltage transformer 1:
for A: T5

for B: T6

for C. T7

for N: T8

for Vg.n transformer: T90

for voltage transformer 2:
for A: T15

TS708YSA)

Change-over contact
with item identifier

25708y 1A

Special symbol
Output refay in normally-energized arrangement
(‘closed-circuit operation’).

P130C-301-401-601 / P130C/EN MIC114
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(continued)

Symbol Description
S PC interface
r 2y 9 with pin connections
1 [
H
l SR 3
t,; BT ?
a—
DOZOBYA A
Multiplier
% The output variable is the result of the multiplication
¥ B of the two input variables.
NE7DBXWA
Divider
[x x The output variable is the result of the division of
gy I~ the two input variables.
IH708X YA
Comparator
COMP The output variable becomes 1 only if the input
b Q; variable(s) are equal to the function in the function
B block.
NS708XYA

Formula block
panax 1y e The output variable becomes 1 only if the input
tpmed | variable(s) satisfy the equation in the function block

- D570RY7
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A3 Examples of Signal Names

All settings and signals relevant for protection are shown in the block diagrams of

Chapter 3 as follows:

Signal Name

Description

¢ FT_RC: Fault recording n

305 100

Internal signal names are not coded by a data model
address. In the block diagrams they are marked with
a diamond. The small figure underneath the signal
name represents a code that is irrelevant to the user.
The internal signal names used and their origins are
listed in Appendix B.

DIST: VNG>> triggered
[ 036015 ]

Signal names coded by a data model address are
represented by their address (shown in square
brackets). Their origin is given in Chapters 7 and 8.

MAIN: General reset

[ 003002 ]
#1: Execute

A specific setting to be used later on is shown with its
signal name, address, and the setting preceded by
the setting arrow.
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(continued)

A-10

A4 Symbols Used
Symbol Meaning
t Time duration
\% Voltage, potential difference
v Complex voltage
I Electrical current
] Complex current
Z Complex impedance
|;| Modulus of complex impedance
f Frequency
) Temperature in °C
z Sum, result
Q Unit of electrical resistance
o Angle
0] Phase angle. With subscripts: specific angle between a
defined current and a defined voltage.
T Time constant
AT Temperature difference in K

P130C-301-401-601 / P130C/EN M/C11
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B 1 Internal Signal Names

ARC: Block/reset HSR Fig.3-132

ARC: Block/reset TDR Fig.3-132
ARC: Close request Fig.3-134

ARC: HSR not permitted Fig.3-134

ARC: HSR trip t. elapsed Fig.3-126, 3-128, 3-129, 3-130, 3-131
ARC: HSR trip t. > runn. Fig.3-121, 3-135, 3-137
ARC: Starting GFDSS Fig.3-129
ARC: - TDR not permitted Fig.3-134
ARC: TDR trip t. elapsed Fig.3-127, 3-128, 3-129, 3-130, 3-131
ARC: TDR trip t. > runn. Fig.3-121
COMM1:  Selected protocol Fig.3-7

DTOC: IN Fig.3-88
DTOC: Pulse prolong. runn. Fig.3-91

DTOC: Starting A Fig.3-84
DTOC: Starting B Fig.3-84
DTOC: Starting C Fig.3-84
DTOC: Starting.N Fig.3-89

DTOC: 2N Fig.3-91

f<>: VMeas Fig.3-179

f<>: fMeas Fig.3-180

f<>: No. periods reached Fig.3-180
FT_DA: 1AKG Fig.3-75

FT DA:  IBkG Fig.3-75
FT_DA: ICkG Fig.3-75
FT_DA: kG Fig.3-75
FT_DA: Output fault locat. Fig.3-74
FT_DA: Output meas. values Fig.3-74
GFDSS: VNG Fig.3-140
GFDSS: VNG filtered Fig.3-141, 3-147
GFDSS:  Direction BS Fig.3-141, 3-147
GFDSS:  Direction LS Fig.3-141, 3-147
GFDSS:  IN> triggered Fig.3-145
GFDSS: N filtered Fig.3-145
GFDSS:  Op. delay IN elapsed Fig.3-145
GFDSS:  Oper.delayY(N)> elaps Fig.3-151
GFDsSS: P Fig.3-141, 3-147
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(continued)

B-2

GFDSS:  Q Fig.3-141, 3-147
GFDSS:  VNG> triggered Fig.3-141, 3-147
IDMT: IN Fig.3-102
IDMT: Starting A Fig.3-99
IDMT: Starting B Fig.3-99
IDMT: Starting C Fig.3-99
LOGIC: Output n Fig.3-198, 3-199, 3-200, 3-201, 3-202
LOGIC: Output n (1) Fig.3-198, 3-199, 3-200, 3-201, 3-202
MAIN:  Vmeas Fig.3-76 ‘
MAIN: Bick.1 sel.functions Fig.3—40
MAIN: Bick.2 sel.functions Fig.3-40
MAIN: Block start. signal Fig.3-45
MAIN: Block tim.st. IN,neg Fig.3-45
MAIN: Block. I>,klref,P> Fig.3-46
MAIN: General starting int. Fig.3-46
MAIN: Inrush stabil. trigg Fig.3-39
MAIN: Imeas Fig.3-76
MAIN: Protection active Fig.3-36
MAIN; Reset LED Fig.3-52
| MAIN: Sel. meas. loop A-B Fig.3-76
MAIN: Sel. meas. loop AG Fig.3-76
MAIN: Sel. meas. loop BC Fig.3-76
MAIN: Sel. meas. loop BG Fig.3-76
MAIN: Sel. meas. loop G-A Fig.3-76
MAIN: Sel. meas. loop CG Fig.3-76
MAIN: Sel. meas. loop PG Fig.3-76
MAIN: Sel. meas. loop PP Fig.3-76
MAIN: Starting A int. Fig.3-45
MAIN: Starting B int. Fig.3-45
MAIN: Starting Cint. Fig.3-45
MAIN: Starting Ineg Fig.3-45
MAIN: Starting Nint. Fig.3-45
MAIN: Time tag Fig.3-51
MP: Block. replica THERM Fig.3-1569
MP: IP,max r.m.s./Iref Fig.3-154
VP Istup> Fig.3-159
MP: Machine stopped Fig.3-159
MP: St. kP*iref>/Istup> Fig.3-154
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OL RC:  Overload recording n Fig.3-63
p<: P Fig.3-184
P p- Fig.3-184 -
P P+ Fig.3-184
p<: Q Fig.3-184
pP<: @3 Fig.3-184
p<: Q+ Fig.3-184
SCDD: Block. dir. tkiNref> Fig.3-114
SCDD: -Block. dir. tkiref> Fig.3-110
SCDD: Block. direct. t> Fig.3-110
SCDD: © Block. direct. th> Fig.3-110
SCDD: Block. direct. tiIN> Fig.3-114
SCDD: ~ Block. direct. tIN>> Fig.3-114
SCDD: - Determin. N enabled Fig.3-112
SCDD: ~ “Determin. P enabled Fig.3-108
SCDD: Phase curr.stage bl. Fig.3-108
SCDD: Resid. curr.stage bl. Fig.3-112
SOTF: Bl. ARC by close cmd Fig.3-116
THERM: | Fig.3-165
V<! Vneg Fig.3-173
Vo VNG Fig.3-176
V< Vpos Fig.3-173
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(continued)

B 2 Telecontrol Interface per EN 60870-5-101 or IEC 870-5-101 (Companion Standard)

This section incorporates Section 8 of EN 60870-5-101 (1998}, which includes a general definition of the telecontrol
interface for substation control systems,

B 2.1 Interoperability -

This application-based standard (companion standard) specifies parameter sets and other options from which subsets
are to be selected in order to implement specific telecontrol systems. Certain parameters such as the number of octets
in the COMMON ADDRESS of the ASDU are mutually exclusive. This means that only one value of the defined
parameter is allowed per system. Other parameters, such as the listed set of different process information in the
command and monitor direction, permit definition of the total number or of subsets that are suitable for the given
application. This section combines the parameters given in the previous sections in order to facilitate an appropriate
selection for a specific application. If a system is made up of several system components supplied by different
manufacturers (“equipment stemming”), then it is necessary for all partners to agree on the selected parameters.

The boxes for the selected parameters should be checked.

Note: The overall definition of a system may also require individual selection of certain parameters for specific
parts of a system such as individual selection of scaling factors for individually addressable measured
values.

. B 2.1.1 Network Configuration (Network-Specific Parameters)
Point-to-point configuration Multipoint-party line configuration

Multiple point-to-point configuration D Multipoint-star configuration
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(continued)

B 2.1.2 Physical Layer (Network-Specific Parameters)

Transmission Rate (Contro! Direction) !

Unbalanced interface V.24/V.28

Standardized

Unbalanced interface V.24/V.28
Recommended with > 1 200 bit/s

Balanced interface X.24/X.27

100 bit/s
200 bit/s
300 bit’s
600 bit/s

1 200 bit/s

2 400 bit/s
4 800 bit/s
9 600 bit/s

Transmission Rate (Monitor Direction) ?

Unbalanced interface V.24/V.28

Standardized

Unbalanced interface V.24/V.28
Recommended with > 1 200 bit/s

| 2400bivs D 56 000 bit/s
] 4s00bivs [ ] 64000 bivs
] 9600 bivs []
[ 19 200ivs | ]
| D 38 400 bivs | |

Balanced interface X.24/X.27

[<] ‘—\__l L

i

100 bit/s

200 bit/s

300 bit/s

600 bit/s

1 200 bit/s

ﬂ 2 400 bitfs
E 4 800 bit/s
z 9 600 bit/s

[ ] 2400bivs [ ] 56000 bivs
[ ] 4800bivs [ ] 64000 bivs
[ ] 9600bivs D
: 19200 bit's D
| 38400 bivs D

™, ie transmission rates for control direction and monitor direction must be identical.

P130C-301-401-601 / P130C/EN M/C11
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(continued)

B 2.1.3 Link Layer (Network-Specific Parameters)

Frame format FT 1.2, single character 1, and the fixed time-out interval are used exclusively. in this companion

standard.

Link Transmission Procedure

Address Field of the Link

Balanced transmission
Unbalanced transmission

Frame Length

240 | Maximum length L (number of octets)

' Balanced only.

B-6

v
v

v
v

Not present

(balanced transmission only)

One octet

Two octets ' -

Structured

Unstructured
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Appendix B - List of Signals

(continued)

B 2.1.4 Application Layer
Transmission mode for application data

Mode 1 (least significant octet first), as defined in clause 4.10 of IEC 870-5-4, is used exclusively in this companion
standard.

Common Address of ASDU (System-Specific Parameter)

One octet v | Two octets

information Obiect Address (System-Specific Parameter)

Z One octet Z Structured

IZ Two octets z Unstructured

E/: Three octets :

Cause of Transmission (vaétem-Speciﬁc‘ Parameter)

One octet Two octets (with originator address)

P130C-301-401-601 / P130C/EN M/IC11
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Appendix B - List of Signals

(continued)

Selection of Standard ASDUs

Process Information in Monitor Direction (Station-Specific Parameter)

v <1>
v <2>
v <3>
v <4>
v <5>
4 <B>
v <7>
v <8>
v <9>
v <10>
v <11>
v <12>

<13>

<14>
v <15>
v <16>
v <17>
B-8

1

Tl

{

Single-point information .
Single-point information with time tag
Double-point information

Double-point information with time tag

Step position information

Step position information with time tag

Bit string of 32 bit
Bit string of 32 bit with time tag

Measured value, normalized value

. Measured value, normalized value with time tag

Measured value, scaled value

Measured value, scaled valué with time tag

Measured value, short floating point value

Measured value, short floating point value with time tag

Integrated totals

Integrated totals with time tag

Event of protection equipment with time tag

M_SP_NA_1
M_SP_TA_1
M_DP_NA_1

M_DP_TA_1

M_ST NA_1

M_ST TA_1

M_BO_NA_1
M_BO_TA_1
M_ME_NA_1

M_ME_TA_1

M_ME_NB_1

M_ME_TB_1

M_ME_NC_1

M_ME_TC_1

M_IT_NA_1

M_IT_TA_1

M_EP_TA_1
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Appendix B - List of Signals

(continued)

Z <18> =
Z <19> =
: <20> =
C <21> =

P130C-301-401-601/ P130C/EN M/C11

Packed start events of protection equipment with time tag

Packed output circuit information of protection equipment with time tag

Packed single-point information with status change detection

Measured value, normalized value without quality descriptor

ME_EP_TB_1

M_EP_TC_1

M_PS_NA_1

M_ME_ND_1

B-9



Appendix B3 - List of Signals

(continued)

Process Information in Monitor Direction ! (Station-Specific Parameter)

E <45> = Single command
E <46> = Double command
v <AT> = Regulating step command
<48> = Set point command, normalized value
<49> = Set point command, scaled value
<50> = Set point command, short fioating point value
D <51> = Bit string of 32 bit

System Information in Monitor Direction (Station-Specific Parameter)

<70 =  End of initialization

" Incorrectly identified with control direction in IEC 870-5-101.
B-10

C_SC_NA_1
C_DC_NA_1
C_IT_NA_1

C_RC_NA_1

C_SE_NB_1

C_SE_NC_1

C_BO_NA_1

ME_EI_NA_1
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Appendix B - List of Signals

(continued)

System Information in Control Birection (Station-Specific Parameter)

L]

v

|

|

1 O ] 1]

<100>

<101>

<102>

<103>

<104>

. <105>

<106>

il

Interrogation command

Counter interrogation command
Read command

Clock synchronization command '
Test command

Reset process command

" Delay acquiisition command

" The command procedure is formally processed, but there is no change in the local time in the station.

P130C-301-401-601 / P130C/EN MIC11

C_IC_NA_1

C_CILNA_1

C_RD_NA_1

C_CS_NA_1

C_TS_NB_1

C_RP_NC_1

C_CD_NA_1



Appendix B3 - List of Signals

(continued)

Parameter in Control Direction (Station-Specific Parameter)

E <110>
[Z <111>

[ <t12>
[ <113>

1

1]

"

Parameter of measured value, normalized value

Parameter of measured value, scaled value

Parameter of measured value, short floating point value

Parameter activation

File Transfer (Station-Specific Parameter)

<120>
<121>

<122>

<123>

<124>

<125>

<126>

i)

File ready
Section ready

Call directory, select file, call file, call section

Last section, last segment
Ack file, ack section
Segment

Directory

P ME_NA_1

P_ME_NB_1

P_ME_NC_1

P_AC_NA 1

F FR_NA_1

F_SR_NA_1

F_SC_NA_1

F LS _NA_1

F_AF_NA_1

F SG_NA_1

F_DR_TA_1
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Appendix B - List of Signals

(continued)

B 2.1.5 Basic Application Functions

Station Initialization (Station-Specific Parameter)

Remote initialization

General Interrogation (System- or Station-Specific Parameter)

Global

Group 1
;»/] Group 2
Zl Group 3
Z] Group 4

Group 5

v
v

Group 6

% i
7] Clock synchrom;a ion

P130C-301-401-601 / P130C/EN WC11

I EEE

L] |

Group 7

Group 8

Group 9

Group 10

Group 11

Group 12

Clock Synchronization (Station-Specific Parameter)

Z Group 13
Z Group 14
Z Group 15
IZ Group 16

Addresses per group have to be defined.



Appendix B - List of Signals

(continued)

Command Transmission (Object-Specific Parameter)

Direct command transmission

D Direct set point command transmission

No additional definition

Short pulse duration

Long pulse duration

L1 L [

j Persistent output

D Select and execute command

D - Select and execute set point command

[]

C_SE ACTTERM used

(Execution duration determined by a system parameter in the outstation)

(Execution duration determined by a system parameter in the outstation)

Transmission of Integrated Totals (Station- or Object-Specific Parameter)

D Counter request

Counter freeze without reset

D Counter freeze with reset

[:I Counter reset

Addresses per group have to be specified

B-14

I EN RN

General request counter

Request counter group 1

Request counter group 2

Request counter group 3

Request counter group 4
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Appendix B - List of Signals

(continued) :

Parameter Loading (Object-Specific Parameter)
E Threshold value

[ Smoothing factor

Low limit for transmission of measured value

[ High limit for transmission of measured value

Parameter Activation (Object-Specific Parameter)

D Act/deact of persistent cyclic or periodic transmission of the addressed object

File Transfer (Station-Specific Parameter)

D File transfer in monitor direction]

D File transfer in control direction]

P{30C-301-401-601 / P130C/EN M/C11
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Appendix B - List of Signals

(continued)

B 3 Communication Interface per IEC 60870-5-103

This section incorporates Section 8 of IEC 60870-5-103, including definitions applicable to the PQ 7x2.
B 3.1 Interoperability

B 3.1.1 Physical Layer

B 3.1.1.1 Electrical Interface

EIA RS 485

No. of loads 32 for one device

Note: EIA RS 485 defines the loads in such a way that 32 of them can be operated on one line. For detailed
information see EIA RS 485, Section 3.

B 3.1.1.2 Optical Interface
Glass fiber
Plastic fiber

F-SMA connector

RESRESEEN

BFOC/2.5 connector

|

B 3.1.1.3 Transmission Rate

9 600 bit/s
19 200 bit/s
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Appendix B

(continued)

B 3.1.2 Link Layer

- List of Signals

There are no selection options for the link layer.

B 3.1.3 Application Layer

B 3.1.3.1 Transmission Mode for Application Data

Mode 1 (least significant octet first) as defined in clause 4.10 of IEC 60870-5-4 is used exclusively in this companion

standard.

B 3.1.3.2 Common Address of ASDU

'Z] One COMMON ADDRESS of ASDU (identical to the station address)

D More than one COMMON ADDRESS of ASDU

B 3.1.3.3 Selection of Standard Information Numbers in Monitor Direction

B 3.1.37.3.1‘ Sysfém Functions in Monitor Direction

INF
ZI <0>
ZI <0>
v <2>
4 <3>
v <4>
(-
E <5>

P130C-301-401-601 / P130C/EN

Description

End of general interrogation
Time synchronization
Reset !;CB

Reset CU

Start / restart

Power on

MIC11
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Appendix B - List of Signals

(continued)

B 3.1.3.3.2 Status Indications in Monitor Direction

Designations as in IEC 60870-5-103 Section 8 '

INF

<16>
<17>
<18>
<19>
<20>

<21>

OEEEEE

<22>

<23>

<24>

<25>

<26>

<27>

<28>

<29>

<30>

NERAENEENRENRESRENRENY

Semanfics

Auto-recloser active

Teleprotection active

Protection active

LED reset

Monitor direction blocked

Test mode

Local parameter setting

Characteristic 1

Characteristic 2~

Characteristic 3

Characteristic 4

Auxiliary input 1

Auxiliary input 2

Auxiliary input 3

Auxiliary input 4

Designations as in the Device Address List
Address Descriptor

015 064

015 008

003 030

021010

037 075

037 071

036 090

036 091

036 092

036 093

034 000

034 001

034002

034 003

ARC: Enabled

PSIG: Enabied

MAIN: Protection enabled

MAIN: Reset indicat. USER

COMM1: Sig./meas.val.block.

MAIN: Test mode

PSS: PS 1 active

PSS: PS 2 active

PSS: PS 3 active

PSS: PS 4 active

LOGIC: Input 1 EXT

LOGIC: Input 2 EXT

LOGIC: Input 3 EXT

LOGIC: Input 4 EXT

' Different designations are used, for example, in IEC 60870-5-103 Annex A (phase A rather than L1).

B-18
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Appendix B - List of Signals

(continued)

B 3.1.3.3.3 Monitoring Signals (Supervision Indications) in Monitor Direction

Designations as in IEC 60870-5-103 Section 8 Designations as in the Device Address List
INF Semantics Address Descriptor
<325 Measurand supervision | 040 087 MCMON: Meas. circ, | faulty
<33> Measurand supervision V 038 023 MCMON: Meas. circ. V faulty
<35> Phase sequence supervision 038 049 MCMON: Phase sequ. V faulty
rﬂ <365 - Trip circuit supervision _ 041 200 SFMON: Relay Kxx faulty
D <37> [>> back-up operation
Zl <38> VT fuse failure 004 061  MAIN: M.c.b. trip V EXT
v <39> Teleprotection disturbed 036 060  PSIG: Telecom. faulty
v <46> Group warning 036 100 SFMON: Warning (relay)
v <47> Group alarm ' 004 065 MAIN: Blocked/faulty

" The message content is formed from the OR operation of the individual signals
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Appendix B -~ List of Signals

(continued)

B 3.1.3.3.4 Earth Fault Indications in Monitor Direction

Designations as in IEC 60870-5-103 Section § '

INF

<48>

<49>

<50>

-<51>

<52>

ENRENRENRENREN

Semantics

Earth fault L1
Earth fault L2
Earth fault L3
Earth fault forward, i.e. line

Earth fault reverse, 'i.e‘. busbar

Designations as in the Device Address List

Address Descriptor

041 054

041 055

041 056

041 088

041 089

MAIN: Ground fault A

MAIN: Ground fault B

MAIN: Ground fault C

MAIN: Gnd. fault forw./LS

MAIN: Gnd. fault backw./BS

' Different designations are used, for example, in IEC 60870-5-103 Annex A (phase A rather than L1).

B-20
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Appendix B - List of Signals

(continued)

B 2.1.3.3.5 Fault Indications in Monitor Direction

Designations as in IEC 60870-5-103 Section 8 !

INF
[Ei <B64>
[Ei <65>
[Ei <66>
r;j <67>
v <68>
L]
T <69
<70>
<71>
B <72>
v <73>
v 74>
—
v <75>
Li; <76>
v <77>
<78>
—
<79>
<80>
<81>
<82>

Semantics
Start /pick-up L1
Start /pick-up L2
Start /pick-up L3
Start /pick-up N-
Genera| trip
Trip L1

Trip L2.

Trip L3

Trip I>> (back-up operation)

Fault location X in ohms

Fault forward/line
Fault reverse/busbar

Teleprotection signal transmitted

Teleprotection signal received
Zone 1
Zone 2
Zone 3
Zone 4

Zone 5

Designations as in the Device Address List

Address Descriptor

040 005

040 006

040 007

040 008

036 071

004 029

036 018

036 019

036 035

037 029

MAIN: Starting A
MAIN: Starting B
MAIN: Starting C
MAIN: Starting GF-

MAIN: Gen. trip command 1

FT_DA: Fault react., prim.
SCDD: Fault P forward
SCDD: Fault P backward

PSIG: Send (signal)

PSIG: Receive (signal)

' Different designations are used, for example, in IEC 60870-5-103 Annex A (phase A rather than L1).
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(continued)

Designations as in IEC 60870-5-103 Section 8

INF Semantics
<83> Zone 6
v <84> General start/pick-up
v <85> Breaker failure
j <86> Trip measuring system L1
<87> Trip measuring system L2
<88 Trip measuring system L3
N <89> Trip measuring system E
v <90> Trip I>
v <91> Trip 1>>
O
v <92> Trip IN>
v <93> Trip IN>>
I
B-22

Designations as in the Device Address List
Address Descriptor

040 000  MAIN: General starting

036 017 CBF: CB failure

040 042  MAIN: TripSig. tI>/tirefP>
040011 DTOC: Trip signal tl>>
040 043  MAIN: TripSig tIN>/tlrefN>

040028 DTOC: Trip signal tIN>>
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Appendix B - List of Signals

(continued)

B 3.1.3.3.6 Auto-Reclosure Indications in Monitor Direction

Designations as in IEC 60870-5-103 Section 8

INF Semantics
v <128> CB‘on’ by AR
1
v <129> CB ‘on’ by long-time AR
Y| <130> AR blocked
B 3.1.3.3.7 Measurands in Monitor Direction

Designations as in IEC 60870-5-103 Section 8

INF Semantics
V<1445 Measurand |
v <‘l'45>2 Measurands [, V
[] <146>° Measurands 1, V, P, Q
L
v <‘|47>4 Méasurands IN: VEN

' Only when COMM 1:
2 0Only when COMM 1:
¢ Only when COMM1:
“ Only when COMM1:
5 Only when COMM 1+

£130C-301-401-601 / P130C/EN M/IC11

Transm.
Transm.
Transm.
Transm.
Transm.

enab.
enab.
enab.
enab.
enab.

cycl.
cycl.
cycl.
cycl.
cycl.

|—7‘ <"l48>5 Measurands ||_1'2'3, VL1'2’3, P, Q, f

data
data
data
data
data

006 041  MAIN:

006 041  MAIN:
005045 MAIN:

006 041  MAIN:
005045 MAIN:
004 051  MAIN:
004 053  MAIN:

005011  MAIN:
005013  MAIN:

005 041  MAIN:
006 041  MAIN:
007 041 MAIN:
005 043 MAIN:
006 043 MAIN:
007 043  MAIN:
004 051  MAIN:
004 053 MAIN:
004 040 MAIN:

is set at "ASDU 3.1 per IEC"
is set at "ASDU 3.2 per [EC"
is set at "ASDU 3.3 per IEC"
is set at "ASDU 3.4 per IEC"
is set at "ASDU 9 per IEC”

Address Descriptor

037 007 ARC: (Re)close signal HSR

037 006 ARC: (Re)close signal TDR

037 008 ARC: Not ready

Address Descriptor

Current B p.u.

Current B p.u.
Voltage A-B p.u.

Current B p.u.
Voltage A-B p.u.
Active power P p.u.
Reac. power Q p.u.

Current Z(IP) p.u.
Volt. Z(VPG)3 p.u.

Current A p.u.
Current B p.u.
Current C p.u.
Voltage A-G p.u.
Voltage B-G p.u.
Voltage C-G p.u.
Active power P p.u.
Reac. power Q p.u.
Frequency f

Designations as in the Device Address List

Designations as in the Device Address List
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(continued)

B 3.1.3.3.8 Generic Functions in Monitor Direction

Designations as in IEC 60870-5-103 Section 8

INF

<240>

<241>

<243>

<244>

<245>

<249>

<250>

<251>

B-24

Semantics

Read headings of all defined groups

Read values or attributes of all entries of one group
Read directory of a single entry

Read value or attribute of a single entry
Endofgenemﬂhﬁenogaﬁohofgenencdam

Write entry with confirmation

Write entry with execution

Write entry aborted
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(continued)

B 3.1.3.4 Selection of Standard Information Numbers in Control Direction

B 3.1.3.4.1 System Functions in Control Direction

Designations as in IEC 60870-5-103 Section 8

INF Semantics

<0> Initiation of general interrogation

<0> Time synchronization

B 3.1.3.4.2 General Commands in Control Direction

Designations as in IEC 60870-5-103 Section 8 Designations as in the Device Address List
INF Semantics Address Descriptor

a <16> Auto-rectoser on/off 015060 ARC: General enable USER

v <17> Teleprotection on/off 015004 PSIG: General enable USER

<18> Protection on/off 003 030 MAIN: Protection enabled
<19> LED reset | 021010 MAIN: Reset indicat. USER
<23>" Activate characteristic 1 003 060 PSS: Param.subs.sel. USER
<2457 Activate characteristic 2 003 060 PSS: Param.subs.sel. USER
<255° Activate characteristic 3 003060 PSS: Param.subs.sel. USER
<265* Activate characteristic 4 003 060 PSS: Param.subs.sel. USER

J A

" gwitches PSS: Select PS USER to "Parameter set 1"
2 gwitches PSS: Select PS USER to “Parameter set 2"
3 gwitches PSS: Select PS USER to "Parameter set 3"
4 switches PSS: Select PS USER to "Parameter set 4"
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(continued)

B 3.1.3.4.3 Generic Functions in Control Direction

Designations as in iEC 60870-5-103 Section 8

INF

<240>

<241>

<243>

<244>

<245>

<248>

<249>

<250>

<251>

B-26

Semantics

Read headings of all defined groups

Read values or attributes of all entries of one group
Read directory of a single entry

Read value or attribute of a single entry

General interrogation of.genéric data

Write entry

Write entry with confirmation

Write entry with execution

Write entry abort
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(continued)

B 3.1.3.5 Basic Application Functions

Test mode

RESRENREN

v Private data

(<11

,3.1.3.6 Miscellaneous

Disturbance data

Generic services

Biocking of monitor direction

Measured values are transmitted both with ASDU 3 and ASDU 9. As defined in Sec. 7.2.6.8, the maximum MVAL can
be either 1.2 or 2.4 times the rated value. In ASDU 3 and ASDU 9, different ratings may not be used; in other words,
" there is only one choice for each measurand.

_.Measurand

Designations as in

IEC 60870-5-103 Secfion 8'

Current L1
Current L2
Current L3
Voltage L1-E
Voltage L2-E
Voltage L3-E
Active power P
Reactive power Q
Frequency f

Voltage L1-L2

Measured value

Designations as in the
Device Address List

Current A
Current B

Current C
Voltage A-G
Voltage B-G
Voltage C-G
Active power P
Reactive power Q
Frequency f

Voltage A-B

|EC 60870-5-103 Annex also uses phase A rather than L1.

P130C-301-401-601 / P130C/EN MICT1

Max. MVAL =
nom. value multiplied by

1.2

or
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(continued)
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C-4 P130C-301-401-601 / P130G/EN MIG11






P130C/EN M/C11 (AFSV.12.09340 EN)

Publication

AREVA T&D's Autornation & Informatior Systems Business www.areva-td.com

T&D Worldwide Contact Centre online 24 hours a day:

+44 (0) 1786 25 00 70  httpy//www.areva-id.corm/contacteentre/



