Frequency Protection

-301 -401 -601

Version

Technical Manual




,/“’\'\\})



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
00 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;

.

-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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1 Application and Scope

General functions

P130C-301-401-601 / AFSV.12.09340 EN

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 cabie 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:

o O o o Y Y s i Y o Yy vy Ry OOy Sy

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

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 signaling

Auto-reclosing control (three-pole)

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

Measuring-circuit monitoring

Limit value monitoring

Programmable Logic

possible to accommodate special applications.
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1 Application and Scope

(continued)

Global functions
In addition to the features listed above, as well as comprehensive self-monitoring, the
following global functions are available in the P130C:
1 Parameter subset selection
Operating data acquisition (for support during commissioning, testing and operation)
Operating data recording (fime-tagged signal logging)
Overload data acquisition

Overload recording (time-tagged signal logging)

Ground fault regording (time-tagged signal logging)

a

Q

a

Q

O Ground fault data acquisition
a

U Fault data acquisition

Q

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

Design
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 design that is equally well suited to either wall surface mounting or
flush panel mounting due to its reversible terminal blocks and adjustable mounting
. bracket. - ) '

Inputs and outputs
The P130C has the following inputs and outputs:

4 current-measuring inputs

0
v 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 voltages 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.

1-2 P130C-301-401-601 / AFSV.12.08340 EN



1 Application and Scope

{(continued)

Interfaces

P130C-301-401-601 / AFSV.12,09340 EN

Local controf and display:

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

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

o o o d

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

Information is exchanged through the local control panel, the PC interface, or the optional
communication interfaces.

One channel of the communication interfaces is designed to conform either fo
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

IEC 60870-5-103. The P130C can be integrated into a substation control system through
the communication interfaces.
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1 Application and Scope

(continued)

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
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: |Overload data acquisition X

OL_RC: [Overload recording X

OP_RC: |[Operating data recording X X
OUTP: Binary and analog output X X
pP<>: 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

1-4 P130C-301-401-601 / AFSV.12.09340 EN



2 Technical Data

Notice

Declaration of conformity

General device data
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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 680010-1 and with the 'EMC Directive’ and the

‘Low Voitage Directive’ issued by the Council of the European Community.

2.2 General Data

Design . :

Multifunctional case design suiftable 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 |IEC 874-2 orDIN 47258
or

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

or

Leads (X8, X10 and X33): M2 threaded terminal ends for wire cross-sections
up to 1.5 mm2,

IRIG-B Interface (X11): BNC piug
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2 Technical Data

(continued)

Other Inputs and Outputs:
M4 threaded terminal ends, self-centering with wire protection for conductor cross
sections from 0.5 to 6 mm2 or 2 x 2.5 mmZ2,

Creepage Distances and Clearances

Per EN 61010-1° and IEC 664-1.

Pollution degree 3, working voltage 250 V,
overvoltage category 1, impulse test voltage 5 kV.

2.3 Tests
2.3.1 Type Tests

Type tests '
All tests per EN 60255-6° or IEC 255-6.
Electromagnetic
compatibility (EMC)
Interference Suppression
Per EN 55022% or IEC CISPR 22, Class A.

1 MHz Burst Disturbance Test

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

Differential test voltage: 1.0 k

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: 10V /m
Test using AM: 1 kHz /80 %

Single test at 900 MHz AM 200 Hz / 100 %

$ For this EN, ENV or iEC standard, the DIN EN, DINV ENV or DIN IEC edition,
respectively, was used in the test.
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2 Technical Data

(continued)

Insulation

Mechanical robustness

P130C-301-401-601 / AFSV.12.08340 EN

Electrical Fast Transient or Burst Requirements

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

Impuise duration (50% value): 50 ns

Amplitude: 2 kV /1 kV or 4 kV /2 kV

Burst duration: 15 ms

Burst period: 300 ms

Burst frequency: 5 kHz or 2.5 kHz

Source impedance: 50

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 ys

Short-circuit current, front time / time to half-value: 8 /20 ps

Amplitude: 4 kV i

Pulse 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 IEC 255-5.

Front time: 1.2 ps

Time to half-value: 50 us

Peak value: 5 kV

Source impedance: 500 Q

Vibration Test

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

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

(continued)

Shock Response and Withstand Test, Bump Test

Per EN 60255-21-2° 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:

510 8 Hz, 3.5 mm / 1.5 mm, 8 to 35 Hz, 10/ 5 m/s?, 3 x 1 cycle

2.1.2 Routine Tests

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

-Voltage Test
Per |[EC 255-5.

25kVAC, 1s.
Direct voltage (2.8 kV DC) must be used for the voltage test of the power supply mputs
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 femperature 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 Technical Data

(continued)

Measurement inputs

Binary signal inputs

Output relays

P130C-301-401-601 / AFSV.12.09340 EN

2.5 Inputs and Outputs

Current

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

continuous: 4 lhom

for 10 s: 30 lhom

for 1 s: 100 lhom

Nominal surge current: 250 lhom

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

Nominal consumption per phase: < 0.3 VA at Vnom =130V AC
{ oad 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 Vin,nom: 24 to 250 V DC.
Operating range: 0.8 to 1.1 Vj, om With a residual ripple of up to 12 % Vi nom

Operate value / Release Value (as per order)

Standard variant 18V:

Vep2 19V DC

Vi< 14V DC

Special variant 90 V: :

(60% to 70% of voltages in the range Vi, nom: 125 to 150 V DC)
Vop 2 100 V DC

Vi <80V DC

Special variant 155 V:

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

Vop 2 180 V DC
Vi< 130 V DC

Power Consumption per Input:
Standard variant 18V:

Vin = 1910 110V DC: 0.5 W £ 30 %,
Vin > 110V DC: V-m,nom « 5mA + 30 %.

Special variants 90 V and 155 V:
Vi « 5 mA £ 30 %.

n,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 Aat220V DC and L/R =40 ms
4 Aat230VACandcos 9 =04
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2 Technical Data

(continued)

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 configurable 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,
[EC 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 MiICOM 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. -910 300 to 18 200 baud (adjustable) |IEC 60870-5-103
(one channel avaitable)
Order ext. No. -921 300 to 64 000 baud (adjustable) | Can be set by user for
(two channels available) : one channel
Order ext. No. -951 600 to 19 200 baud (adjustable)
(InterMiCOM)

/

Y 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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2 Technical Data

(continued)

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 bndged max. 45 m

Transmission Rate Transmission Protocol
Order ext. No. -910 300 to 38 400 baud (adjustable) | IEC 60870-5-103
(one channel available)
Order ext. No. -922 300 to 64 000 baud (adjustable) | Can be set by user for
(two channels available) one channel
Order ext. No. -952 600 to 19 200 baud (adjustable)
(InterMiCOM) :

Glass Fiber Connection G 50/125
Optical wavelength: typically 820 nm
Optical output: min. -19.8 dBm
Optical sensitivity: min. -24 dBm
Optical input: max. -10 dBm
Distance to be bndged 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 bndged 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) |IEC 60870-5-103
(one channel available)
Order ext. No. -924 300 to 64 000 baud (adjustable) | Can be set by user for
(two channels available) one channel
Order ext. No. -955 600 to 19 200 baud (adjustable)
(InterMiCOM)

IRIG-B interface
B122 format
Amplitude-modulated signal
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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2 Technical Data

(continued)

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

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 Vnom at Vaom = 100 V

Base point release for residual current: 0.01 Ihom -

Base point release for neutral displacement voltage: 0.015 to 0.6 Vnhom/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 Vnom or Vnom /N3

Approx. 1.05 for operate values < 0.6 Vinom or Vnom /N3
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{continued)

2.9 Deviations
2.1.1 Deviations of the Operate Values

Definitions
‘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.

Measuring-circuit

monitoring
Operate values lyeq, Vneq
Deviation: £ 3°

Definite-time and
inverse-time
overcurrent protection _
Phase and Residual Current Stages
~Deviation: £ 5 %

Negative-Sequence System Stages
Deviation: £ 5 %

Short-circuit direction
determination ‘
‘ Deviation: = 10°

Motor protection and
thermal overlfoad protection
(reaction time)
Deviation + 7.5 % when l/iref = 6

Unbalance protection
Deviation: £ 5 %

Time-voltage protection

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

Over-/underfrequency
protection
Operate Values
Deviation: + 3 % (or £ 1 % referred to the nominal value)
Power directional
protection

Operate Values P<>, Q<>
Deviation: = 5 %
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{continued)

Ground fault direction
determination using
steady-state values ~
Operate Values Vyg>. In_ act: INreac: IN>
Deviation: £ 3 %

Sector Angle
Deviation: 1°

2.1.2 Deviations of the Timer Stages

Definitions
‘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.

Definite-time stages
: Deviation: £ 1% + 10 ms

Inverse-time stages
Deviation where | 2 2 Iref. £ 5 % +10 to 25 ms
For IEC characteristic 'extremely inverse' and for thermal overload protection:
+7.5%+ 101020 ms

2.1.3 Deviations of Measured Data Acquisition

Definitions

' ‘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 corresponding nominal value under reference conditions.
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(continued)

Operating data

measuremernt
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 Voltage and Voltages of Positive- and Negative-

Sequence Systems
Deviation: £ 2 %

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

Load angle
Deviation: £ 1°

Frequency
Deviation: + 10 mHz

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

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

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

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

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

(continued)

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

The 8 most recent overioad events

All signals relating to an overload event; from a total of 1024 different logic 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" in the Address List)

200 entries per ground fault event

Number: The 8 most recent fault events

Scope for signals:

Scope for fault values:

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

Sampled data for all measured currents and voltages

Depth for signals:

200 entrie.s 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 fom = 50 Hz) or 13.7 s (for fom = 60 Hz)
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(continued)

Signals
Fault values

Phase currents

Residual current

Voltages

Power supply

P130C-301-401-601 / AFSV.12.08340 EN

Resolution of the Recorded Data

Time resolution: 1 ms

Time resolution: 20 sampled values per period

Dynafnic range:
Amplitude resolution:

Dynamic range:
Amplitude resolution:

Dynamic range:
Amplitude resolution:

2.11 Power Supply

100 lnom
6.1 mArm.s. atlpom=1A
30.5mAr.m.s. at lpem =5 A

16 1hom
0.98 mArm.s. atlem=1A
4.9mArm.s. atlem=5A

150 V AC
g2mVvVrm.s

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:
0.8 t0 1.1 Va nom With @ residual ripple of up to 12 % VA nom

Operating range for alternating voltage: 0.9 to 1.1 VA nom

Nominal consumption:
Initial position, approx.:
Active position, approx.:

Start-up peak current:
Stored energy time:

8 W
0w

< 3 A for duration of 0.25 ms ‘
> 50 ms for interruption of Va = 220 V DC
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2-14

2.12 Dimensioning of Current Transformers

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

Vsat = (Rnom +Ri)'n'lnom 2 (Rop +Ri)‘k'll‘l,max

where:

Vgat: saturation voltage

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

n rated overcurrent factor

k: over-dimensioning factor

Riom: rated burden

Rop actual connected operating burden
Ry internal burden

The current transformer can then be dimensioned for the minimum required saturation
voltage Vgg as follows: '

Vsa{ 2 (Rop + Ri)' k- l"I,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) ”khl'1.max _ (Pop +Pi) k- lil,max

nz2
(Rnom + Ri) lnam (Pnom + Pi) lnom

where

I:’nom = Rnom 'lﬁom
F)op = Rop 'Igom
Pi = Ri ' |2

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:

Kpax = 1+ 0Ty

where:

®: system angular frequency
Te 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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2 Technical Data

(continued)
If the P130C is to be used for definite-time overcurrent protection, then the
overdimensioning factor k that must be selected s 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 T+. 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.
10
k
N
T,=10ms \
1 ™ AN \
AN AN
N N\ ~
~ N\
T,=25ms \\\ \ T~
TN
T,= 50 ™ \
=50ms |-
1 \\ \
\ \
0.1 N \T1= 500 ms
T,= 100 ms - N
\ 1
\\ T,= 250 ms
X
0.01
1 10 100
- 1
1max operate T *

2-1  Required overdimensioning factor for definite-time overcurrent protection where fnom= 50 Hz
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25

20 ; : /

15 /

10

0 ‘ 50 100 150 200 250

T,/ ms ———

2-2

Required overdimensioning factor for inverse-time maximum current protection where fnom= 50 Hz
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3 Operation

3 Operation
3.1 Modular Structure

The P130C, 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 Communic. interface

3

Local control

20

Microprocessor

db
h S

T4

Voltages Currents Signals ] Ruxiliary voltage Commands
Commands Signals

J

i
L
)

1 100 A

-3.1  Basic hardware structure

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.
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3 Operation

(continued)

‘Parameters’ branch

‘Operation’ branch .

‘Events’ branch

3-2

3.2 Operator-Machine Communication

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

O Integrated local control panel
O PC interface

o Communication interface

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

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

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

The third branch is reserved for the recording of events. Therefore all information
contained in this group is stored. In particular, the start/end signals during a fault, the
measured fault data, and the sampied 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 complete 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.
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3 Operation

(continued)

Operation Panel

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 overload
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.

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.

Measured value 1
Measured value 2
Measured value 3

Measured value n

FT_RC: Record,
in grogress
[ 035 000 1
OL_RC: Record. in
rogress
F OgS 003 1
GF_RC: Regord. in
rogress
035 005 ]
+MAIN: Reset LED
306 020
FT_RC: Reset
retording

[ 003 006 1
£1: execute

MAIN: General

1 3 ‘ 4 ; — -
<
10C; Fot.
Operation Panel
[ 053 007 ]
mout of n
{ .
LOC: Autom.
return time . #LOC: hutom.
[ 003 014 ] return time
: LOC: Hold-time .
Select, meas, values — - for Panels | #L0C: Hold-time
‘ [ 031 075 ] for Panels
53+} —21} c
s U C

L-——{ OQperation Panel J

reset
[ 003 002 1
A1: execute
i 100 5750018
3-2 Operation Panel
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3 Operation

(continued)

Fault Panel

The Fault Panel is displayed in place of another data panel when there is a fault, provided:

that at least one measured value has been configured. The Fault Panel remains on
display until the LED indicators or the fault memories are 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 or whenthe
appropriate keys on the local control panel are pressed.

Measured value 1
Measured value 2
Measured value 3
Measured value n

ALOC: Hold-time

[ 3 ! 4 5 6 7

'8
10C: Fet.
Fault Panel
[ 053 003 1

m out of n

Select, meas. values

for Panels
[ 031 075 ]

+MAIN: Reset LED

R
— —

306 020
FT RC: Reset
rectording

/[ 003 006 )
1: execute

MAIN: General
reset

/[l 003 002 ]
¢ execute L
11 bl DAZ50E8

Fault Panel

3-3 Fault Panel

3-4
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3 Operation

(continued)

Ground Fault Panel

The Ground Fault Panel is automatically displayed in place of another data panel when

there is a 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
oceurs. In this case, the display switches to the Fault Panel.

The user can select the measured values that will be displayed on the Ground Fault
Panel by setting 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.

Measured value 1
Measured value 2
Measured value 3

Measured value n

| 3 I 4 5 6 7

y4

LoC: Fet,
Grd,Fault Panel
L"j [ 053 004 ]

m out of n

Select. meas. values

#1L,0C; Hold-time
for Panels
[.031 075 ]

+MAIN: Reset LED

v

05 020,
GF_RC: Reset
réEording
100 000 ]
1: execute P

MAIN: General
reset

003 002 1
1: execute

3 &

g -

Ground Fault Panel

o 1975001A

3-4 Ground Fault Pang/
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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

case, the display switches to the Fault Panel.

. Overload Panel remains on display until the overload ends, unless a fault occurs. In this

The user can select the measured values that will be dispiayed on the Overload Panel by
setting an 'm out of n' parameter. If more measured values are selected for display than
the LLCD display can accommodate, the display will switch to the next set of values at
intervals defined by the settingat LOC: Hold-time for Panels or when the
appropriate keys on the local controf panel are pressed.

Measured value 1
Measured value 2
Measured value 3

Measured value n

#LOC: Hold-time

[ 3

”

LOC: Fct.
Overload Panel
[ 053 005 ]

m out of n

Select. meas. values

for Panels
{ 031 075 ]

oMATIN: Reset LED

]

306 020
OL _RC: Reset
retording -
1 3]
«1: execute
MAIN; General

reset
A 003 002 1]
. execute

4 &)

v
—

R
|

—

Overload Panel

47701024

3-5 Overload Panel

3-6
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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 to 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 fransfer 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 Chapter 13).
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MAIN: Prot. ext.
disabled
[ 038 046 1

MAIN: Test mode

L4

PC; S8ig./meas.
val.block.
[ 003 086 ]

—

0

1

0: No

1: Yes

7

PC: Command
blocking
[ 003 182 ]

1: Yes

«

PC: Name of
manufacturer

[ 003 183 ]

PC: Bay address
[ 003 068 ]

PC: Device
address

[ 003 068 ]

PC: Baud rate
[ 003 081 ]

PC: Parity bit
[ 003 181 ]

enable
[ 003 187 ]

C: ?pontan. sig.

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

PC: Transm.enab,
cycl.da
[ 003 084 ]

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

PC: Delta V
[ 003 055 ]

PC: Delta I
[ 003 056 ]

PC: Delta P
[ 003 059 ]

PC: Delta £
[ 003 057 ]

TS tel
[ 003 155 ]

PC: Delta meas.v.

PC: Delta t
[ 003 058 ]

PC: Time-out

[ 003 188 ]

c

—1

PC interface

[ 037 071 1

i 180 19754ECH
3-6 PC interface settings
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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 60870-5-103 is supported for
all versions. The following user-selected interface protocols are available for use with the
P130C:

=]

o o o d

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

[EC 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 ALSTOM Energietechnik GmbH
MODBUS

DNP 3.0

COURIER

in order for data transfer to 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 block can also be imposed through a binary signatl input.
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1 7 3 4 5 6 7
«
COMML: Command
block. USER
[ 003 172 ]
0
1
0: No . 5 gg}m}l{; Command
1:- Yes - oc m?
' 003 174
CoMMl: Command J [ :
block, EXT
[ 003173 ] X
COMML: Basic .
IEC870-5enable < TN
: Com-
[ 003 215 ] — municat, protocol
0 [ 003 167 ]
1 c
0: No c
1: Yes c
L4 c
COMMl: Addit.
-101 enable . ¢
[ 003 216 )
c
0 COMM1: Selected o
Selected protocol - protocol
1 304 415
0: No '
1: Yes
.4
COMM1: Addit.
ILS enable
[ 003 217 ]
0
1
0: No
1: Yes
b4
COMM1: MODBUS
enable -
[ 003 220 ]
0
1
0: No
1: Yes
P4
COMML: DNP3
enable
[ 003 231 ]
0
1
0: No
1: Yes
<
COMML: COURIER
enable
L [ 103 040 ]}
0
1
0: No
1: Yes
/
; 2 . B4IHIEA
3-7 "Logical" communication interface 1: selecting the interface protocol
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protocol
304 415

ACOMML: IEC
870-5~103
[ 003 219 )

enable USER
[1-003 170 ]
£1: Yes
[ 0031

[ 037 071 ]

«COMML: Selected

COMM1: General

MBIN: Test mode

-

COMMl: Line idle
state

COMML: Transm.
enab.cycl.dat

[ 003 165 ] [ 003 074 ]

comMl: Baud rate comdl: Cycl. data
ILS tel.

[ 003 071 ) [ 003 175 ]
CoMMl: Parity bit CoMMl: Delta V

[ 003 171 ] [ 003 050 ]
COMMY: Dead time CoMMl: Delta I
monitoring

[ 0037176 ] [ 003 051 ]
COMML: Mon, time comMMl: Delta P |
polling

[ 003 202 ] [ 603 054 ]
COMM1: Octet coMML: Delta f
comm, address

[ 603 072 ] [ 003 052 ]
coMMl: Test COMML: Delta
monitor on meas,v.ILS tel

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

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

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

[ 003 177 ] [ 003 077 ]

COMML: Select.
spontan.sig.
[ 003 178 ]

Commun, interface

L4
COMML : sig./meas.
block.USE
- [ 003 076 ]
b: Mo 51 COMML: Sig./meas.
> val.block.
1: Yes [ 037 075 }
COMML: Sig./meas.
block EXT
[ 037 074 1
MAIN: Prot, ext.
disabled
[ 038 046 ]
3 mw 40750rF
3-8 "l ogical" communication interface 1. settings for the IEC 60870-5-103 interface protocol
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3 Operation

(continued)

« COMML: Selected
protocol
304 415
ACOMML: IEC
870-5-101
[ 003 218 ]

COMML: General
enable USER
{E 003 170 ]

1 Yes

COMM1: Command

|

I

COMML: Line idle
state

CoMMl: Delta t

[ 003 165 ] [ 003 053 ]

COMpil: Baud rate COMM1: Delta t
{energy)

[ 003 071 ] [ 003 151 ]
COMMl: Parity bit COMM1: Contin.

general scan

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

[ 003 176 ] [ 003 201 ]
CoMML: Mon. time CoMl: Octet 2
pollm comm. addr.

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

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

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

[ 003 161 ] [ 003 194 ]

COMM1: Octet
address ASDU

COMM1: Addr.
length inf.obj.

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

[ 003 177 ] [ 003 197 ]

COMML: Select.
spontan,sig.
[ 003 179 ]

COMMl: Inf.No.
<->funct, type
[ 003 195 )

COMML: Transm,
enab.cycl.dat

coMML: Time tag
lengt th

[ 603 074 } [ 003 198 ]
COMML: Cycl. data CoMM1: ASDUL /
ILS tel, ASDU20 conv.

[ 003 175 ] [ 003 190 ]
COMML: Delta V COMM1: ASDU2

conversion

[ 003 050 ] [ 003 191 ]
COMM1: Delta I coMMl: Initializ.

signal

[ 003 051 ] [ 003 199 ]
COMML: Delta P COMM1: Balanced

operation

[ 003 054 } [ 003 226 ]
COMM1: Delta f CQ?C’MI-' Direction

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

[ 003 150 ] [ 003 228 ]

blockin
[ 003 1?4 1
MAIN: Test mode
[ 037 071 ] COMML: Sl% /meas.
. block. 9
003 076
[ ] - C
Commun. interface
R 7 COoMM1; S5ig./meas.
= val,block’

1: Yes [ 037 075 3}
COMM1: Slg /meas.
block E
[ 037 074 ]
MAIN: Prot. ext.
disabled
[ 038 046 ]
4 rit 40750764

3-9 "Logical" communication interface 1: settings for the IEC 870-5-101 interface protocol
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3 Operation

(continued)

«COMML: Selected
protocol
04 415

ACOMML: IEC 870-5,
L5
{7003 221 1

COMML: General
enable USER
’& 003 170 1
: Yes

Ccoml: Command
blocklng
003 174 ]

MAIN: Test mode
1 037 071 ]

COMMY : Slg /meas.
block EXT
[ 037 074 1

MAIN Prot. ext.
isabled

<

CoMML: Line idle
ate
[ 003 165 ]

COMML: Transm.
enab, cycl.dat
[ 603 074 )

COMML: Baud rate

CoMMl: Cycl data
ILS tel

[ 003 071 ] [ 003 175 ]
COMML: Parity bit COMM1: Delta V

[ 003171 ] [ 003 050 ]

COMM1: Dead time COMM1: Delta I

monitoring

[ 0037176 ] [ 603 051 ]
COMM1: Mon. time COMML: Delta P
polling

[ 603 202 ] [ 003 054 ]
CoMML: Octet coMMl: Delta f
comm, address

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

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

[ 003 161 ] [ 003 053 ]
CoMM1: Octet COMM1: Delta t
address ASDU {energy)

[ 003 073 ] [ 003 151 ]

COMM1: Spontan.
sig, enable
[ 003 177 ]

coMML: Contin.
general scan
[ 003 077 ]

COMML: Select.
spontan,sig.
[ 003 179 ]

]

P4

coMMl: Sig./meas.

block.USER
[ 003 076 ]

0

0: Ho

1: Yes

L

Commun, interface

V)

t

7]

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

3-10

[ 038 046 1]
5 um A0T50FA
"Logical" communication interface 1. settings for the ILS_C interface protocol
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3 Operation

{continued)

+COMML: Selected

COMM1: MODBUS
prot. variant

Coml: Test
monitor on

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

[ 003 165 ] [ 003 210 ]
COMM1: Baud rate COMML: Reg.asg.

selec. sig.

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

sel. m.val.

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

[ 003 176 ] [ 003 213 ]
COMM1: Mon, time COMML: Delta t
polling {MODBUS)

[ 003 202 ] [ 003 152 ]
COMM1: Qctet CoMML: Autom.
comm, address event confirm,

[ 003 072 ] [ 003 249 ]

protocol
kLD Y)

ACOMM1: MODBUS
[ 003 223 ]
COMML: General

enable USER
003 170 ]
: Yes

| comil: Command
blocking
[ 003174 1

MAIN: Test mode
[ 037 071 ]

b 10

t

Commun. interface

AT07F

3-11 "Logical" communication interface 1: settings for the MODBUS protocol
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3 Operation

(continued)

+COMML: Selected
protocol

304 415
ACOMM1: DNP3

"~

[ 003 230 )

CcoMML: General
enable USER

{[1 003 170 1
. Yes

<

T COMML: Line idle
state
[ 003 165 ]

COMML: Link
Confirm.Timeout
[ 003 244 )

CoMMl: Baud rate

coml: Link Max.
Retries

[ 003 071 ] [ 003 245 ]

COMML: Parity bit COMML: Appl.
Confirm.Timeout

[ 003 171 ] [ 003 246 ]
CoMML: Dead time coMMl; Appl, Need
monitoring Time Del.

[ 003 176 ] [ 003 247 ]
COMM1: Mon, time coml; Ind./cl.
polling bin. inputs

[ 603 202 ] [ 003 232 ]

coMMl: Octet
comm. address

coml: Ind./el.

- bin,outputs

[ 003 072 ] [ 003 233 ]
comdl: Oct.2 COMML: Ind./cl.
comm, addr . DNF3 analog inp.

[ 003 240 ] {003 235 ]
coppdl: Test comdi: Ind./cl.
monitor on analog outp

[ 003 166 ] [ 003 236 ]
COMM1: Phys, CcoMML: Delta
Charact. Delay meas,v. (DNP3)

[ 003 241 ] [ 003 250 ]
CoMMl; Phys. coMdl: Delta t
Char, Timeout DNP3}

[ 003 242 ] [ 003 248 ]
coMdl: Link
Confirm, Mode

[ 003 243 ]

coMMl: Command

blockmg
[ 003 174 1

MAIN: Test mode

Commun. interface

[ 037 071 1]
B 150 4120038
3-12 “l ogical” communication interface 1: settings for DNP 3.0
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3 Operation

{continued)

+COMML: Selected
protocol

04 415
ACOMM1: COURIER
[ 103 041 ]

COMM1: Command
blockin
07003 174

MAIN: Test mode
[ 037 071 1

COMML: Line idle

COMML: Test

F 4

COMM1: General
enable USER
[ 003 170 ]

state monitor on
[ 003 165 ] [ 003 166 ]
COMM1: Baud rate COMML: Command
selection
[ 003 071 ] [ 103 042 }
COMML: Parity bit COMML: Signal
selection
[ 003 171 ] [ 103 043 ]
CoMM1: Dead time COMMi: Meas. val,
monitoring selection
[ 003 176 ] [ 103 044 ]
coutil: Mon. time COMML: Parameter
polling selection
[ 003 202 ] [ 103 045 ]
COMl: Octet CoMMi: Delta t
comm, address (COURIER)
[ 003 072 ] [ 103 046 ]

0: No
1: Yes

Commun; interface

84751834

3-13

3-16

"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

9 0

.4

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

Selected signals

<

CoMmMl: Test
spont.sig.start

003 184
L { 1

JL

0: don't execute

1: execute

«

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

JL

0: don't execute

1: execute

COMML: Spontan.
sig. start

COMML: Spontan.
sig. end

A8750FK%

3-14 Checking spontaneous signaling
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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.

4

COMM2: General
enable USER

{103 170 }

i4

COMM2: Line idle
state
[ 103 165 ]

COMM1: Baud rate
[ 103 071 ]

COMM2: Parity bit
[ 103 171 ]

COMM2: Dead time
monitoring
[ 103 176 ]

COMMZ: Mon. time
polling
[ 103 202 ]

COMM2: Octet
comm, address

[ 103 072 ]

COMMZ: Name of
manufacturer
[ 103 161 ]

COMM2: Octet
address ASDU
[ 103 073 ]

COMM2: Spontan,
sig. enable
[ 103 177 ]

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

-COMM2: Transm,
enab.cycl.dat

[ 103 074 ]

COoMM2:: Sig. /meas .
block.USE
[ 103 076 ]

1 Yes

MRIN: Prot. ext.

disabled
[ 038 046 ]
P4

COMM2: Command
block. USER

[103 172 ]

1: Yes

MAIN: Test mode

[ 037 071 1

i 05

COMM2: Cycl, data
ILS tel.

[ 103 175 ]

- COMM2: Delta V
[ 103 050 ]

COMM2: Delta I
[ 103 051 ]

COMM2: Delta P
[ 103 054 ]

COMM2: Delta
{103 052 ]

COMMZ2: Delta
meas.v.ILS tel
[ 103 150 ]

COMM2: Delta t
[ 103 053 ]

c

1

—

Commun., interface

Q750704

3-15 Settings for "logical” communication 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 ftriggered via the local

control panel.

<
commM2: Sel.
spontan.sig.test
[ 103 180 ]

Signal 1
Signal 2
Signal 3
Signal n

Selected signals

P4
COMM2: Test
spont.sig.start
[ 103 184 ]

1 ]

0: don't execute

1; execute

g4

coMM2: Test
spont.sig. end

103 186 ]

7 -
0
- Iy

0: don't execute

1: execute

i1 . i

COMM2: Spontan.
Fig. start

COMM2: Spontan.
sig, end

ABIS0MA

3-16 Checking spontaneous signaling
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3 Operation

{(continued)

3.4.4 "Logical" Communication interface 3 (Function Group 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
following transmission options.

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

Use of ancillary transmission equipmentzi
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)

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

Digital network:

0 Asynchronous data interface of a primary multiplexing equipment

Enabling
In order to use InterMiCOM, communication interface COMMS3 has to be included in the
device configuration by way of the setting COMM3: Function group COMMS3. This g
setting parameter is only visible if the relevant optional communication module is fitted. 1
After configuration of COMM3, 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 COMM3: General enable
USER. '

Telegram configuration ' .

The communication baud rate can be set (at COMMS3: Baud rate) so as to meet the
transmission channel requirements. Source address (COMM3: Source address)
and recelving 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 signals 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.

3-20 P130C-301-401-601 / AFSV.12.09340 EN



3 Operation

(continued)

P130C-301-401-601 / AFSV.12.08340 EN

For each receive signal, an individual operating mode can be set (COMM3: 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 signals 1 to 4:
Choice of Blocking 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).

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

3-21



3 Operation

(continued)

. . Blocking
Permissive

Direct
[Intertrip

3-17 Comparison of the operating modes
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3 QOperation

(continued)

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 COMM3: Communications fault and
SFMON: Communic.fault COMMS3 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 COMM3: 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.

Biocking
signals accepted

Character frame &
Message received > Source address
check

Permissive Direct Trip
signals accepted, signals accepted,

Telegram receive Telegram CRC
check J check

<
<

7| ,COMM3: Time-out
' comm.fault —
) » (! ° COMMS3:
'> (Re-)Trigger o | Communications fault’

b4

7| cOMM3: Time-out
L ik fail

' ’ ,COMMS3:
Comm. link failure’

3-18 Message processing and communication monitoring
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3 Operation

(continued)

Supervision of
communication link quality

Commissioning tools

3-24

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 (COMMS3: 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.

The actual values of send and receive signals can be read from the device as physical
state signals (COMM3: State send 1, ... and COMM3: 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 time COMMS3: 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 COMMS3: Loop back result and COMM3: 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 signals (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 transmitted again.
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3 Operation

(continued)

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.

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

Ready to synchronize
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.

1 2 3 4 5 6 7
g o
IRIGB: General
enable USER
[ 023 200 ]
(3
ks
IRIGB: Enabled
[ 023 201 ]
IRIGB: Synchron,
AJ readg
[ 023 202 ]
! B0 471078Aﬂ

3-19 IRIG-B interface
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3 Operation

(Fortsetzung)

Configuring the function
keys with a single function

Configuring the function
keys using menu jump lists

Configuring the read key

Operating mode of the -
function keys

Key response

3-26

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 disabled
until the password is entered again. The same rules apply to function keys F2, F3 and
F4.

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.

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.

At LOC: Fct. 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.

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.

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 backlighting. Pressing the key a second time will
then trigger the selected function (as for the other keys).

P130C-301-401-601 / AFEV.12.08340 EN



3 Operation

(continued)

<
F KEY: Fct,
aSsignm, F1
[ 080 112 ]

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

i

Activate function

Selected function - A

L4

F KEY: Operatin
niode FlOp 9
[ 080 132 ]

1 = m F_KEY: State Pl

&
2 J_r _ [ 080 122 ]

1: Key
2: Switch

F1¥ 1

1) Keys, local control

| 100 0750034

3-20 Configuration and operating mode of the function keys. The associated function can be a single function or a menu jump list.
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3 Operation

{continued)

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.

Configuring the binary
inputs
One function can be assigned to each binary signal input by configuration. The same
function can be assighed 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.

Operating mode of the

binary inputs
The operating mode for each binary signal input can be defined. The user can specify
whether the presence (active 'high' mode) or 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. :

1 2 I 3 ' 4 5 6 7

k.4

INP; Fct,
assignm. U xxx

L [ XXX Xxx ]
Function 1 EXT

Function 2 EXT ',  © | . g
Function 3 EXT ’
Function n EXT

Selected function hctivate function

=

v
INP: Oper. mode
U xxx

[ Yyy Yvy ]

0: Active "low"

1: Active "high"

~Ugxx
&
Input signal LAl 30 ms 0 N
&
INP: State
U xxx
[ 2% 227 ]
l 100 A0Z5004
!
3-21 Configuration and operating mode of the binary signal inputs :
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3 Operation

(continued)

Configuration of the output
relays

Operating mode of the
output relays

Biocking the output relays
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3.8 Configuration, Operating Mode, and Blocking of the Output Relays
(Function Group OQUTP)

The P130C has output relays for the output of binary signals. The binary signals o 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 1/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 refay
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 panel 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 friggered.

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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: |

P4
OUTP: Outp.rel.
block USE:
[ 021014 ]
0
1 m OUTP: Outp.
= rela{s blocked
0: No [ 021 015 ]
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OUTP: Block 5
outg,rel‘ EXT z
[ 040 014 ]
MAIN: Prot. ext.
disabled
[ 038 046 1
¢ SFMON: Hardware
fault
304 950 L4
OUTP: Oper. mode
K xxx
[ xxx xxx ]
— e
1 121]
2
3
4 P -K xxx ZI
5 21
6
1: ES updating
2: ES manual
reset
3: ES reset
(faulty A gUTP: State
4: ES reset - AXX
(syst.dist) [ zzz z2z ]
5: KE updating - H
6: Nné manval
rese Y }F
b4
OUTP: Fet.assign- —R1
ment K xxx .
[ yyy yyy ] {;
i gna I
S %a 3 PR — —
Signal n 1 —2121_‘
Selected signals — _T .
1 OUTPJ:C Latching
] . rese
£ R¢;, Record. o 5886 ous )
[ 0§5 800 ] &
PT RC: System
disturb,” runn —
[ 035 004
MAIN: General
reset
[ 003 002 1
A1 execute N
b4
QUTP: Reset
latch. USER
[ 021 009 ]
0
il 1 1 1
0: don't execute 100 ms
1: execute
OUTP: Reset /
latch, EXT
[ 040 015 ] g
1 m 40750044
3-22 Configuration, setting the operating mode, and blocking the output relays
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(continued)

Testing the output relays
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.

( 1 7 l 3 l 4 5 6 7
P
OUTP: Rela
assign. f.Test
[ 003 042 ]
oUTP: Fct.assign-
ment K xxl
[ ARA RAR
OUTP: Fct,assign-
ment K xx2
[ BBB BBB ]
OUTP: Fet,assign- — |
ment K xx3 . -k yyy
[ ceececc )
0UTP: Fet.assign-
ment K Xxx
[ 222 222 ]
Selected relay j
P4
QUTP: Relay test L .
QUTP: Hold-time
[ 003 043 ] for test
— — [ 003 044 ]
0
I 1 10t
0: don't execute
1: execute
6201394
1 100 0620139
3-23 Testing the output relays
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(continued)

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 entitied '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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«
LED: Oper. mode
B xx

[ xxx xxx ]

o\mu:-wmt—“l
Y

1: ES updating

2: ES manual
reset

3: ES reset
(fault)

4: ES reset
{syst.dist)

5: NE updating

LED:‘State H xx

[ zzz zzz }

6: NE manual
reset
Pd

LED: Fct. assign-
ment B xx an

[ yyy yyv 1

qgna

ignal
gna

AWNIN
f
j=NL T

il

Selected signals  —

FT_RC: Record.
in progress

{ 085°860° 1 &
FT RC: System
disturb, runn
[ 035 004 )
MAIN: General

reset
003 002 ]
: execute

+MAIN: Reset LED
306 020

! 150

(6201404

3-24 Configuration and operating mode of the LED indicators
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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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(@RIl

e

.

P130C

<
MAIN: Vnom
V.T. sec.
[ 010 009 ]

« <
MAIN: Connm,’ - !éiAIIﬂ: Inom
meas. circ. evice
12 )15:::i N7 [ 010 004 ] [ 010 003 ]
I I / 8 ] —
yIB 5 r*] P X X.Y _—" (D
5 ///# —% XY - )
e A X X .Y 0}
3' I j 1: Standard
- H (Y = 1)
—_— e — IN m Z(Y OppgSlte
" 3% A4
| r 1 MAIN Conn. MAIN: IN,nom
| | meas, circ. IN device
I | [ 010 019 ] [ 010 026 ]
________ 4
. | l Standard
| 2 Oppos1te
| (Y = -1) '
| 1
________ _J

0
¢
o

o R
[o T~ -

VA-G
VB-G
V-6

3-25

b 102500
Connecting the P130C measuring circuits. For the frequency protection model, the current transformers are not included.
(When using P1-P2 and S1-52 identifications for the terminal polarity of CT's, the dot shown identifies the P1 and S1 terminals.)
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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 voltages

Sum of the three phase-to-ground voltages

Phase-to-phase voltages

Maximum phase-to-phase voltage

Minimum phase-to-phase voltage

Active and reactive power

Active power factor

Load angle ¢ in all three phases A

Phase relation between calculated and measured residual ourreht '

Frequency

Oob0boo0foogooBb oogooooo o

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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3 Operation

(continued)

Measured 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 to be set in the P130C. '
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.4,
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2 MAIN: Current B
U,
F 006 041 ]
3 MAIN: Current C
.
F 007 041 )
MAIN: Current
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5 %IN: Current
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Imax — ' MAIN: IP,max
— : ., delay
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.1, ,stored
P866%635°9
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A

Imin —

b4

MAIN: Inom C.T.
rim

prim.
010 001
L [ ]

] _ MAIN: Current A
, rim.
FOOS 040 ]
- | MAIN: Current B
rim,
006 040 )
| MAIN: Current C
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F 007 040 ]
| MAIN: Current
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[ 005010 1}

4 - I%IN: Curr.
MAIN: Settl, t. : max prim.
TP, max,del [ 6057050 ]

’ [ 010 113 ] MATN; Curr.
MAIN; Reset 1P, min grim.
1P, max,stored (]) [ 605 055 ]

[ 003 033 ] L MAIN: IP max
rim. ,dela:

F 005 036
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3-26 Measured operating data - phase current
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2 | 3 & 7
<
\CERY

+MAIN: General - Iéi%l\ Meas. value

starting int. [ 011 031 ]
«MAIN: Hardware e

fault

306 540
L —
m I c
MAIN: Current IN
.
‘ P64 044 3
MAIN: IN,nom
C.T. prim.
[ 610 018 ]
- MAIN: Current IN
Tim,
F 004 043 ]
3 B0 SB5097A
3-27 Measured operating data - residual current
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(continued)

Delayed maximum phase

current display
The P130C offers the option of delayed display of the maximum value of the three phase
currents. The delayed maximum phase current display is an exponential function of the
maximum phase current |p 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 wili have reached 95 % of maximum phase current Ip may.

Stored maximum phase
current display :
The stored maximum phase current foliows the delayed maximum phase current. If the
value of the delayed maximum phase current is declining, then the highest value of the
delayed maximum phase current remains stored. The display remains constant until the
actual delayed maximum phase current exceeds the value of the stored maximum phase .=
current (see middle curve in Figure 3-28). 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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1 ! 2 3 4 5 [ ’ 7
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st = — ‘ / | :
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.u,,stored T VT b—m———m—m— N 7
P 005°085" ] v | AN : |
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3-28 Operation of delayed and stored maximum phase current display
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(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
VA6 COMP
VB-G
VC-6 A
VPG, max VPG, max
VPG, min VPG, min
Tt
+ 1{VEG) /3 I{VPG}/3
T
———+ VA-B
I
+ VB-C
H
+ yc-a
COMP
VPG, max VPP, max
VPG, min VPP, min
5 12 FAZ50094
3-29 Determining the minimum and maximum phase-to-ground and phase-to-phase voltages
3-42
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1 ] 2 l 3 4 5 3 7
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starting int. =
30 539
+«MAIN: Hardware _— MAIN: Meas. value
fault rel,
306 800 [ 011 032 ]
1
VA-G T —icl
VB-G pm) e2
ve-6 IT 3
VPG, max 1T el
VPG, min {T Ie5
L (VEG)/3 - T Hcé
VA-B IT c7
¥B-C IT 8
VC-2 T [-c8
VPP ,max 1T cl0
VPP, min T - cll
— —
1 MAIN: Voltage A-G p.u.
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1 [ 009 043 ]
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[ 005 013
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Lgi: Yol thge vep
1 Voltage max p.u.
10 (008 043 G oc o mex P
11 MAIN: Voltage VPP,min p.u. -
[ 009 045 ]
prim,
[ 010 002 ]
L .
L MAIN: Voltage A-G prim.
[ 005 042 ] .
L] — [M%I%: Voltage B-G prim,
L. [MIE%I;I): Voltage C~G prim.
- _._[Mls%tg: Volt., VPG,max prim.
__[M%%I;: Volt, VPG,min prim,
__[MAOEtg: V%lt. L {VPG)/3 prim.
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[M?al(f)lg: Volt. VPP, max prim.
| MAIN: Voltage VPP,min prim
[ 009 044 3
3 180 19750624
3-30 Measured operating data - phase-to-ground and phase-to-phase voltages
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Measured values for
power, 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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1 2 3 4 7 ]
«MAIN: General 51
starting int. -
306 539
+MAIN: Hardware
fanlt
06 540
in > 0.25 Inom
18 > 0.25 Inom
Ic > 0.25 Inom
Vr-G > 0.015 Vnom
VB-G > 0.015 Vnom —
ve-¢ > 0.015 Vnom —
i
L]
1
MAIN: Load angle
® hi A g
F‘ 004 055 ]
|
—1
MAIN: Load angle
(4 hi B g
004 056 ]
»———dﬂ—-\;
MAIN: Load angle
] hi C g
004 057 ]
&
c
—1
. MAIN: Active
ower P g.u.
F 004 051 ]
MAIN: Reac.
ower Q g.u.
004 033 ]
MAIN: Active
ower factor
AMATN: Inom C.T. 004 054 1
rim.
F 010 001 ]
AMAIN: Vnom V.T.
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ower P Bnm‘
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7 il 10250064
3-31 Measured operating data - power, active power factor, and angle
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Phase 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.

’ ? 5 4 5 6 7
IA T
B M COND
ic +
IN
1 2 MAIN: Phase rel.,
) IN vs IIP

1: Equal phase [ 004073 ]

2: Reverse phase
§ - ] ) 4701124

3-32 Phase relation between calculated and measured residual current
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Frequency
The P130C determines the frequency from voltage Vs The voltage needs to exceed a
minimum threshold of 0.65 Vom in order for frequency to be determined.
1 } 2 3 7
cMAIN:A General 1 c

starting int.
apg 538
«MATN: Hardware

fault - >0, 65*Vnom
306 018
]
VA-G + I IT
VB-G S
MAIN: Frequency f
[ 004 040 ]
9 0 1975065
3-33 Frequency measurement
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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 655.35 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.

AThe total energy is calculated as follows:

Total energy = number of overflows # 655.35 + current count
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MAIN: Active

MAIN: Reac,

PoUe osb T
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x

MAIN: Op. mode
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£

MAIN: Reset
meas.v. energy

[ 003 033°)
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0: don't execute

1: execute

Overflow

Transfer

overflow

Transfer

Overflow

Transfer

Overflow

Transfer

MAIN: Act.energy

outp.prim
{ Ogspﬂﬁl 1

MAIN: Act.energy
lng. prim
[ 005 062 ]

MAIN: React.en.
outp. prim
[-005 063 ]

MAIN: React. en.
1n8. prim
[ 005 064 ]

MAIN: No.overfl.
act.en.out
[ 009 090 ]

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

MRIN: No.ov/fl.
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[ 009 092 ]

MAIN: No,ov/fl.
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{ 009 093 ]

SBT3

3-34 Determining the active and reactive energy output and input
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Selection of the procedure
for the determination of the
energy output

Procedure | Characteristics Applications
1 o Determination of the active and reactive energy |0 Constant ioad and slow load variations (no
every 2 s (approximately) significant load variations within 1 second)
O Reduced system loading O Phase angles below 70° (cos ¢ > 0.3).
2 O Determination of the active and reactive energy |0 Fast load variations
00 i
every 100 s (approximately) O Phase angles below 70° (cos ¢ > 0.3 ). v
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.

Fehler

P

5%

2%

46° 707 Phasenwinkel @

SEZD4TA

3-35 Error of measurement in the determination of energy output resulting from the phase-angle error of the P130C

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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Canceling a device function

P130C-301-401-601 / AFSV.12,08340 EN

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:

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.

0 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 described is
presumed {o be included in the configuration.
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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 last plausible state remains
stored in memory. lfonly MAIN: Disablie 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
Frotect. EXT
003 027 ]

MARIN: Disable
Protect. DRT
003 026 ]

120

] 3 | 4 5 3 7
.4
MAIN: Device
on-line
[ 003 030 ]
0 #£0: No (= off)
1 B | MAIN: Protection

& active
0: No (= off) 306 081

1: Yes (= on)
P4

INP; Fct,
assignm. U xxx
[152 xxx ]
Uxl
Ux2
Ux3
Uxx .
hddress 003 027 & &1 ol gﬁgiegmt' ext,
Address 003 026 g} J [ 003 028 1}
&

1t MBIN: Prot. ext.
- disabled
[ 038 046 ]

e 1
Eipmnc: —

SBZ75024

3-36 Enabling or disabling a device function
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3 Operation

{(continued)

Enabling or disabling the

residual current systems of

the DTOC/IDMT protection
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
either 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)

i 2 , 3 4 5 6 . 7
A
MAIN: Syst.IN
enabled USER
[ 018 008 ]
0
! MAIN: System IN
! & enabledy
0: No { 040 133 1}
1: Yes
MAIN: Sgstem IN
« disable
INP: Fct. [ 040 134 ]
assigom, U xxx
[ xxx xxx ]
Uxl
Ux2
Ux3
Uxx
Address 040 130 & | >1
hddress 040 131 ’
&
" - MAIN: Syst.IN
: s L
MATN: System IN i ] s B K
enable EXT P — |
L 040 130 1 MAIN: Enable
syst. IN USER
[ 003 142 ]
0
JL 1
0: don't execute
1: execute
MAIN: Syst. IN i
disable EXT
[ 040 131 } 4
MAIN: Disable
syst.IN USER
[ 003 141 ]
) 0
JL 1
0: don't execute
1: execute
12 150 19750054
3-37 Enabling or disabling the residual current systems of the DTOC/IDMT protection
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3 Operation

(continued)
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 setto O's, the switching is effective while
the binary signal input is being triggered.
1 2 4 5 d 7
L4
MAIN; Hold time
dw'Faorf?'oog ]
\_\

MAIN: Switch dyn. 100 1t MAIN: Dynam.
aram.EXT = aram, active
036033 1 F#040 080

tl=90s &

13 £ 06101264

3-38 Activation of dynamic parameters
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3 Operation

(continued)

3-56

3.10.5 Inrush Stabilization (Harmonic Restraint)

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

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

O 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 blocks 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.
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3 QOperation

(continued)

1 2 \ 5 7
«
‘| MAIN: Op. mode
rush restr.
[ 017 097 )
0 | o
1 -
2
0: Without
1: Not phase-
selective
2: Phage-
selective MAIN: Inrush °
< < stabil. trigg
- MAIN: > 1ift e
c rush restr.
+MAIN; Protection [ 017 095 ] MAIN: Rush
actwlﬁv‘sl 7 restr. A trig.
[ 041 027 1}
lA T H
MAIN: Rush
restr. B trig.
[ 041 028 ]
IB T D
> MAIN: Rush |
= restr. C trig.
[ 041 029 3}
lc o H
2 0.1 Inom
10
1T
AT
fnom
8]
no & i
-~ MATN: Rush
. - - {I(2*fn)/I{£n)
2*fnom [ 017 098 ]
L A
8]
I{2*fn)/I(fn)
fnom
— A
~ —
I(2*fn)/I(fn
P ( ) /I{fn)
AV
L
AY]
Y
I(2%fn) /I (£n)
fnom
Ay
e
2*fnom
o
| S— f\J
8]
1 20 (5750448
3-39 Inrush 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 { 3 4 ’
Pa
MAIN: Fct,
assign. block, 1
[ 021 021 ]
Function 1 m out of n
Function 2
Function 3

h}:d'A'IN: Blocking 1
[ 040 060 ]
Function 1
Function 2

Function 3

MAIN: Blocking 2

EXT
[ 040 061 ]
15 100

Selected functions

MAIN: Blck.l .

[ =]

.4

MAIN: Fet,
assign. block. 2
[ 021 022 ]

m out of n

Selected functions

sel, functions
306 022

MAIN; Blck.2 .

=]

sel, functions
306 023

DAZ50CIA

3-40 Multiple blocking

3-58

P130C-301-401-601 / AFSV.12.09340 EN

Pt



3 Operation

(continued)

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: Block ed/faulty is coupled to the activation of the
LED labeled ‘OUT OF SERVICE’).

MAI?; Device
on-line

003 030 lJ .
0: No (= off) ) ; MAIN: Device

21 not readg
[ 004 060 ]
+ SFMON: Blocking MAIN: Blocked/

R faulty
304 951 [ 0047065 )

MAIN: Trip cmd.
blocked
{021 013 ] <

]

MAIN: Fet,
assign, fault
[ 021031 ]

Signal 1
Signal 2 m out of n
Signal 3

Signal n

Selected signals

16 % s

3-41 ‘Blocked/faulty’ signal
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3 Operation

(continued)

3.10.8 Ciose 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.

i ] 2 ' 3 4 5 6 7
P
MAIN: Man. close
cmd, USER
[ 018 033 ]
—
0
JL 1

0: don't execute
1o MAIN: Man. close
1: execute = command

[ 037 068 ]

MAIN: Man. close
Cmgélmo(gz ]

IN; Man.cl.cmd.
enabl ,EXT 21
[ 041 023 ] -
+«ARC: Close
reguest

303 162 b4

. MAIN: Close
MAIN: (Gielll trip ¢ cmd.pulse time
comman [ 015 067 ]
036 071 1 | .
IN: gerzl trip
comman
036 022 f 1L MAIN: Close
nIN: CB closed . ] t command
318. EXT . [ 037 009 }
% 36_051 f
BF: Parallel
trip EXT
[ 037 019 ) P

MAIN: Reset
c. cl./trip c.
[ 003 007 ]
0 L + | MAIN: No. close

commands
JL 1

[ 009 055 1
0: don't execute

W_l
=

]

v
—

MAIN:‘.: General

rese ,

}1 003 002 ] 1: execute
. execute

17 120 15250064

3-42 Close command
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3 Operation

{continued)
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 V.om: In addition, the two higher phase-to-ground voltages must exceed the lowest
phase-to-ground voltage by a factor of 1.5. If these conditions are met, a ground fault
signal is issued for the phase with the lowest phase-to-ground voltage.
1 | 7
rgAIN‘;: Ground [
(041 087 1 L
VA-G
VB-G Vmin
vCc-6
¥nin=VA-G Igﬁt ground
Ynin=YB-6 {041 054 ]
Unin=yC-6 MATN: Ground
fault B
{041 055 ]
MAIN: Ground
fault C
{041 056 1
> 0.2 Vnom
—
T
7 &)
i 3
&
> 1.5 VA-G
—
1T
1T
> 1.5 VB-6
iy
T
> 1.5 ¥C-6
—
— 1T
T
18 ) 150 SBI5081A
3-43 Phase-selective ground fault signaling
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3 Operation

(continued)

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

1 7
GFDS?:dgrd. fault 571 lgAII{t Ground
ow, /adm. = au
F 009 037 ] [ 041 087 ]
GFDSS: Ground
fault {curr.)
[ 009 038 ]
GFPSS: Direct. |‘—| MAIN: Gnd, fault
forward/LS || forw. /LS
[ 009 035 ] [ 041 088 ]
GEDSS: Direct. m MAIN: Gnd. fault
backward/BS L backw. /BS
[ 008 036 ] [ 041 089 ]
1 100 40250074
3-44 Multiple ground fault signals

3-62

P130C-301-401-601 / AFSV.12.08340 EN



3 Operation

(continued)

3.10.10 Starting Signals and Tripping Logic

Phase-selective starting

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

An adjustable timer stage is started by the phase-selective starting signals 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 Operation

(continued)

MAIN: Gen. trip

g:%?loés ]

IN: Gen. trip

MRIN: Block .

start. signal
30€ 532

signal 2
36023 1
P: Startup 57
[ 040 119 1 <
MRIN: Suppress
start. sig.
[ 017 054 ]
31 10
t
g .MBIN: Starting A&
, [ 040 005 ]
«DTOC: Starting A 1
3p5 458 .
+IDMT: Starting A ] - MAIN: Starting B
30¢ 359 ) [ 040 006 ]
+DTOC: Starting B 5]
305 458
+IDMT: Starting B | g MAIN: Starting C
304 360 . [ 040 007 )
+«DTOC: Starting C 1
305 460
«IDMT: Starting C L - MARIN: Starting GF
304 361 ) [ 040 008 ]
+«DTOC: Starting N ~ :
305 461
IDMT: Starting Ly MAIN: Starting
Iref N> — Ine
&_046081 ], [ 040 105 3
DMI: Starting 57l
Iref ne8> =
4 046 107 1 )
TOC: Starting 571 MAIN: Starting .
Ineg3> = - A int.
5 036145 1 * =1 306 513 .
TOC: Starting MAIN: Starting <
Ineg» B int.
&3 036 146 J 306 514 .
TOC; Starting 37| . MRIN; Starting
Ineg>>> = C int.
[ 036147 1] 308 515 .
MAIN: Starting *
P N int.
306 516
MRIN: Block MAIN: Starting e
tim.st. IN,neg neg
[ 017 015 ] 306 517
—
0 e MAIN: Block .
1 = tim.st. IN,neg
& 306 400
2
0: Without
1: For single-ph.
start 9
2: For multi-ph.
start.
n 180 102500th
3-45 Phase-selective starting signals
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3 Operation

(continued)

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

5) 036 14 )

TOC: Starting —
Ineg>>>

[ 036 147 ]

+MAIN: Block
start. signal
306 512

n 150

I 2 3 4 5 6 7
«
MAIN: Gen.
starting mode
[ 017 027 ]
MAIN: Gen.
0 starting mode
1 [ 017 027 1
A1: With start.
0: W/o start. IN, Ineg IN, Ineg
MAIN: General 1: With start, IN, Ineg
A 003 002 ] MAIN: Block. .
: execute I>,kIref, B>
308 521
— MAIN: No.
* eneral start.
R P 004 000 ]
DTOC: Starting I> 571
[.t 040 036 ). ‘
IDM‘]Tf : Pgtartmg J— 1]
re : =
040 080
TOC: Starting e MAIN; General
I>> : . startlng
040 029 ], [ 040 000 1
DI+ Starting MAIN: General ¢
starting int.
[ 039 075 1] 306 539
: — &
IDMT: Startin
Iref N> g 21 '_D—‘
046 081 1. .
T(>)C: Starting JEN—
«
040 077
Iggg: Star‘ging R MAIN: tGS
040 041 ], [ 017 005 ]
TOC: Starting N
038 g78 1 _ L
DMT? Starting 371 Ll t .
IrSEé“i’g? : 21 " MAIN: tGS elapsed
TOC: Starting R [ 040 009 }
Ineg>
036 145 ],
TOC: Starting ——
Ineg»
6 ]

10750024

3-46 General starting

Counter of general starting
signals
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The number of general startings is counted.
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3 Operation

(continued)

Multiple signaling of the

DTOC and IDMT protection

functions
The trip signals generated by DTOC and IDMT protection are grouped together o form
multiple signals.

pTOC: tI> elapsed MAIN: imer
00010] [00031]

T 51 b MATIN: {imar st.
elapse - ne etla]
e Tas 3 { 690%688° 3

e
6 149 ]
Ineg>>>

Eopgog
]
endho,

D’Uﬂwdr)wg

O+ OVa -+
o

Ireg,neg>
]

g8
v
2

MAIN: Timer
sta e N elaps.
i 0 032

o
He
Zw
v

HE Z
v

H\_. Voo Vo
v

P
v

0] (o]
ﬁollrﬂ“ﬂ,ﬁcn.ﬁ 0

on QOR QOp 0 Of
HY N

EUU QPO ONI O

TS BNt RS 2

1
o

35’0 Ges 1

DTOC: Tri

signa I 3
&DHT Tr?.p signal
tIref, >

[ 040 084 1

DTOC: Tri MAIN: Tr.

.
z1
&= 1 tIne > 21 tineg> IrSl
i a. = D ne
FET RN Fipeg>(ix.neg
DMT Tr:L
‘———l_li

DTOC: Tri IN: TripSi
signal t1§> 21 tIN>6tIre S
DM%; %;Z:ip ]s:.gnal 1

tiref,N

[ 040 085 1

23 150 . . ’ 10250038

3-47 Multiple signaling of the DTOC and IDMT protection functions
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3 Operation

(continued)

Trip command
Latching of the trip

commands

Blocking the trip
commahds

Counter of trip commands

P130C-301-401-601 / AFSV.12.08340 EN

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 {rip 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)

! 2 i 3 6 7
<
MAIN: Trip cmd.
block, USER
[ 021 012 ]
0
=T MAIN: Trip cmd.
! 21 blocked P
0: No [ 021 013 ]
1: Yes
MAIN: Trlg cmd.
block. L4
{ 036 045 ] MAIN: Fct.assig.
trip cmd.l
[ 021 001 ]
Signal 1
Signal 2 m out of n
Signal n
Selected signals MAIN Gen. trip
MAIN Min, dur. [ 8n6 005 1
tnF cmd.
021 003 1
P4 —
MAIN: Latchin i
trip cmd, 1 9 1Mt 31 Ié%]lrgénge?. trip
{021 023 ] J [ 036 071 ]
0
1
0: No
1: Yes
L4
MAIN: Fet,assig.
trip cmd.2
[ 621 002 ]
Signal 1 —
Signal 2 ———— mout of n
Signal n -
Selected signals léll%IN Gen. trip
« gnﬁ 023 ]
MAIN: Min.dur. MAT (; . tri
trip cmd. 2 2 gﬁ en. Lrip
F 021 004 ) £ 036 251 )
P4 —
MAIN: Latchin :
trip cmd. 2 & 1Lt 51 lggllra;ngeg. trip
[ 021 024 ] [ 036 022 ]
0 & MAIN: Gen. trip
command
1 [ 035 071 )
0: No
. 1: Yes
ARC: Trip signal —
[ 039 099 ] MAIN: Rset,latch.
trip USER
[ 021 005 ]
) 0
L 1137 o gcmm: Latch.t
0: don't execute ' régociaﬁes]e
1: execute
MAIN: Reset
latch.trip EXT
[ 040 138 1]
2 piid] 1975007
3-48 Forming the trip commands
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3 Operation

(continued)

Manual trip command
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.

) 2 ‘ 3 | i 5 3 7
4
At tor taie |
MAIN: Man. trip
cmd, USER
[ 003 040 ]
. 0
Ju 1 3 1 MAIN: Manual
C 2 trip signal
0: don't execute 100 ms [ 034 0%{7‘ 1
1: execute
MAIN: Man, trip
cmd, EXT
[ 037 018 1
5 60 - 19250084
3-49 Manual trip command

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

group.
£
1 2 3 4 5 6 ‘ 7
MAIN: Gen. trip + MAIN: No. gen.
command 1 trig cmds. "1
{ 036 071 ] R [ 004 006 )
MAIN: Gen. trip + MAIN: No. gen.
corémangzg « trip cmds. 2
[ 036 ! MAIN; Reset R [ 009 050 ]
c. cl./trip ¢,
[ 003 007 1
—
0
Ju 1 31
MAIN: General 0: don't execute
reset
{[ 003 002 ] 1: execute
1: execute
26 60 19750904

3-50 Trip command counter

P130C-301-401-601 / AFSV.12.09340 EN 3-69



3 Qperation

(continued)

3.10.11 Time Tagging and Ciock 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.

i 2 3 4 5 6 7
.4
MAIN: Date
[ 003 090 ]
MRIN: Time of day
[003 091 ]
MAIN: Time
switching
[ 003 095 ]
MAIN: Min-pulse c
FEE B
— —
MAIN: Time tag o
306 021
Setting MAIN: Time switching
0: Standard time
1: Daylight saving time
7 80 (6201528
3-51 Date and time setting and clock synchronization
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3 QOperation

(continued)

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:

0 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 contro! 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 panetl or through appropriately configured binary signal inputs

0O 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.

MAIN: Reset
indicat, EXT
[ 065 001 1]

pid

100

P4

MAIN: General
reset
[ 003 002 ]

T

Ju

i

0: don't execute
1: execute

b4

"MAIN: Reset
indicat. USER
[ 021 010 ]

JL

0: don't execute

1: execute

1L

Cl)

1) Reset key 1LOC

#1: execute

MAIN: Reset LED +

306 020

ATI0NSh

3-52 General reset, LED reset, and measured fault data reset from the local control panel

P130C-301-401-601 / AFSV.12,08340 EN

3-71



(03

3 Operation

(continued)

3.10.13 Assignment 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 COMMZ2 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
{COMMZ2) wili 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 l 3 l 4 5 6 7

v
MAIN: Chann,
assign.COMML/2
[ 003 169 ]

1: COMM1~>
chann.l, (2-2)
2: COMM1->
chann, 2, (2-1)

IlLogical " _—j ,_

Communic, interface 1
COMM1

Comm, interface
Channel 1

c2
IlLogical“ b“_‘ - [_

Communic. interface 1
COoMM2

Comm. interface
Channel 2

il 120 15171

3-64-a Assignment of the "logical” communication interfaces to the physical communication channels
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3 Operation

(continued)

3.10.14 Test Mo

de

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.

l 2 3 7
rs
MAIN: Test mode
USER
[ 003 012 1
1 MAIN: Test mode
0: Ro [ 037 071 1}
1: Yes
MAIN: Test mode
EXT
[ 037 070 ]
R} i [RZO0EBA
3-65 Setting the test mode
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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 oras 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. If this is not the case, then the parameter subset selected via the
function parameter will be active. The P130C aiso checks to determine whether the
signals present at the binary signal inputs allow an unambiguous parameter subset
selection. This is true only when just one binary signal input is set to a logic value of ‘1",
If more than one signal input is set to a logic value of ‘1", then the parameter subset
previously selected remains active. Should a dead interval occur while switching
between parameter subsets (this is the case if all binary signal inputs have a logic value
of ‘0"), then the stored energy time is started. While this timer stage is running, the
previously selected parameter subset remains active. As soon as a signal input has a
logic value of ‘1, the associated parameter subset becomes active. If, after the stored
energy time has elapsed, there is still no signal input with a logic value of ‘1’, the
parameter subset selected via a function parameter becomes active.

if, after the supply voltage is turned on, no logic value of ‘1’ is present at any of the
binary signal inputs selected for the parameter subset selection, then the parameter
subset selected via a function parameter will become active once the stored energy time
has elapsed. The previous parameter subset remains active while the stored energy
timer stage is running.

Parameter subset selection may also occur during a starting condition. When subset
selection is handled via binary signal inputs, a maximum inherent delay of approximately
100 ms must be taken into account.

Settings for which only one address is given in the following sections are equally
effective for all four parameter subsets.
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3 Operation

(continued)

t

l

i
PSS: Control via
USER
[ 003 100 ]
0
1
0:
1: Yes Y ﬁgzr Control via
PS5: Control via L4 [ 036 102 1}
user EXT PSS: Param.subs,
[ 036 101 ] L >1—c sel. USER
INe: Fet. [ 003 060 ]
assignm. U xxx ! —
[ 152 xxx ] 1
Uxl 2
Ux2 3
Ux3 4 T
Uxx 1: Parameter
3' ggrameter
Address 065 002 7] subse
3: Parameter
hddress 065 003 subget 3 1
4: Parameter
hddress 065 004 subset 4 — 2
hddress 065 005 .
4
& 1 PSS: hctual
. aram. subset
003 062 ]
B 31 PSS: PS 1 active
ﬂ J [ 036 090 ]
PSS: Activat bt
: Bctivate i .
P51 FYT S 1l r& 5 PSS: PS 2 active
[ 065 002 ] | — F [ 036 091 ]
PSS; Activat b J
: Activate . :
Pa s BRT & bs1l1l r& T PSS: PS 3 active
[ 065 003 ] R | 4 ﬂ [ 036 092 ]
PSS: Activat & ]2
: Activate . . ;
Pe 3 EXT & bs11 I—a = PSS: PS 4 active
PSS: hetivat &)
. hctivate 1
ps L EXT &) Syfl &
[ 065 005 ] L om wilg
21
0
i
-1 {PSS: Keep time i Ll__| —
[ 003 063 ] 1
—1 — 5
t 0
& = — 3
4
0 |___ PSS: Ext,sel,
v aram.subset
003 061 ]
PSS: PS 1
activated ext.
[ 036 094 )
PSS PS 2
activated ext.
[ 036 095
PSS; PS 3
activated ext.
[ 036 096 )
PSS; PS 4
activated ext.
1 m [ 036 037 ] 5750024
3-55 Activating the parameter subsets
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(continued)

Tests during startup

3.12 Self-Monitoring (Function Group SFMON)

Comprehensive monitoring routines in the P130C ensure that internal faults are detected

and do not lead to malfunctions.

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-volatile 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 7
L
SFMON: Fct.
assign. warning
L [ 021 030 ]
—

Signal 1 I

Signal 2 mout of n

Signal 3

Signal n U

* SFMON: Hardware

Selected monit. sig.

|

[ <

fault
304 950

| 0

SFMON: Warning
LED

(
(S 036 070 1
TFMON: Warning

1
[(rgsfﬂoo ]

(620154

3-56 Monitoring signals
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3 Qperation

{continued)

Device response

P130C-301-401-601 / AFSV.12.09340 EN

The response of the P130C is a function of the type of monitoring signal. The following
responses are possible:

O Signaling Onl
If there is no malfunction associated with the monitoring signal, then only a signal is

issued, and there are no further consequences. This situation exists, for example,
when internal data acquisition memories overflow.

0O Selective Blocking
If a fault is diagnosed solely in an area that does not affect the protective functions,
then only the affected area is blocked. This would apply, for example, to the
detection of a fault on the communication module or in the area of the PC interface.

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.

0 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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3 Operation

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 overloads,
ground faults, or short-circuits are also recorded. The operating data memory can be

cleared.
Counter for signals
relevant to system
operation
The signals stored in the operating data memory are counted.
i 2 3 4 5 6 7
b4
OP RC: Operat.
data record,
[ 003 024 ]
«MAIN: Oper.- 'Operating mesmory
relev. signal
306 624
—PR
MAIN; General
reset + OF RC: No. oper.
E 003 002 ] daTa sig.
A1: execute 1371 R [ 100 002 ]
<
OP RC: Reset
retording
[ 100 001 ]
0
JL 1
0: don't execute
1: execute
! & (5250048
3-57 Operating data recording and counter for signals relevant to system operation
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3 Operation

{continued)

Monitoring signal counter

3.14 Monitoring Signal 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 local control panel or through the PC or communication
interface. The time and date information assigned to the individual entries can be read
out through the PC or communication interface or from the local control panel.

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

1 2 3 4 5 ‘ 3 ’ 7
A
MT_RC; Mon.
signal record.
[ 003 001 ]
—
'
+MAIN: Time tag
306 021
+ SFHON: Hardware
fault
304 850
Selected monit. sig
R
.4
MI'_RC: Reset
recording
[ 003 008 ] L - cr30 %M%: Overflow
0 [ 090 012 3
T 1 R | MT_RC: No,
monit. signals
0: don't execute [ 004 01971
1: execute
| B (670155
3-58 Monitoring 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
0957003 1 JUUL , [ 004 102 ]
MAIN: General
reset Tl

{003 002 ] 21
«1: execute

OL_RC: Reset
recording
) 100 003 ]
1: execute

| & DST5002H

3-69 Overload duration
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3 Operation

(continued)

Acquisition of measured

overload data by the motor

protection function
During motor startup, the measured data for the startup time, the maximum startup
current and the startup heating are determined and stored at the end of the startup

process.
1 2 3 4 5 & 7
161
MP: Startup + gL_léA:tT.tﬁ}gen
. Startup,
[ 040 119 1 Jwvt R {008 096"
>c
OL_DA: Start-up
current, MP
«MP: IP,max R [ 005 088
r.m.s./Iref
304 7de . n
OL DA: Heat.dur.
start-up MP
R £ 005 059 ]
1 ] 16750784
3-60 Measured overload data of the motor protection function
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3 Operation

(continued)

Acquisition of the

measured overload data of

thermal overload protection _
The measured overload data are derived from the measured operating data of the
thermal overload protection function. They are stored at the end of the overload event.

OL_RC: Record. in e
"895°003 3 ‘
— —
THERM: Status OL Dh: Status
THERM replica THERM replica
[ 004 016 ] R [ 004 147 ]
«THERM: I F 0L DA: Load
. current THERM
305 202 R, [ 004 058 ]
THERM: Object r 0L DA: Object
temgerature telffip, THE
[ 004 137 ] R [ 004 035 ]
THERM: Pre-trip F OL DA: Pre-trip
time left t.TeftTHERM
[ 004 139 1 R [ 004 148 )
THERM: Temp, OL Dh: Offset
offset replica THERM replica
[ 004 109 1 R [ 004 154 ]

MAIN: General
reset

003 002 ]
1: execute

OL RC: Reset
recording

)l 100 003 1
: execute

|

v

3 0 ' 40750084

3-617 Measured overload data of thermal overload protection
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3 Operation

(continued)

3.16 Overload Recording (Function Group OL_RC)

Start of overload recording
An overload exists and therefore overioad recording begins if a starting signal is issued

by either the motor protection function (MP: Starting k*lref>) or the thermal
overioad protection function (THERM: Starting k*Iref>).

Counting overload events
Overload events are counted and identified by sequential number.

1 7 3 4 5 3 ‘ 7
OL_RC: Record. in

rogress

035 003 ]
THERM: Starting 51 + OL_RC: No.
k*Iref> = ovErload
Ed 041 108, ] R [ 004 101 )
P: Starting :
k*Iref>
[ 041 057 ]
MAIN: General
reset
[ 003 002 ]
A1: execute 7t
0L _RC: Reset
retording
[ 100 003 ]
A1: execute
1 60 SBZS0CH

3-62 Counting overload events
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3 Operation

(continued)

Time tagging

Overload logging

3-84

The date that is assigned to each overioad 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 overioad)
that is assigned to the signals can be retrieved from the overload memory or through the
PC or communication interfaces.

Protection signals during an overioad event are logged in chronological order with
reference to the specific event. A total of eight overload events, each involving a
maximum of 200 start or end signals, can be stored in the non-volatile overload

memories. After eight overload events have been logged, the oldest overload log will be «

overwritten, unless memories have been cleared in the interim. If more than 199 start or
end signals have occurred during a single overload event, then OL_RC: Over!l. mem.
overflow will be entered as the last signal.

In addition to the signals, the measured overload data are also entered in the overload
memory.

The overload logs can be read from the local control panel or through the PC or
communication interfaces.
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3 Operation

(continued)
1 3 3 4 l 5 1 7
OL RC: Record. in ¢
"095%803
- — .
\ 37 OL_RC: Overl.
Signal 1 10 =1 + CT200 meln, overflow
Signal 2 1L R [ 035 007 3
Signal 3 1 L
Signal n 1 1
! OL_RC: Overload
S 1L retording n
t * 1
E
Measured value 1
Measured value 2
Measured value 3
Measured value n
+«MAIN: Time tag
avé 021
&
FT_RC: Record.
in grogress
[ 035 000 ] e R
MAIN: General
reset
[ 003 002 ]
f1: execute
54
Sﬁgggaiﬁgset n OL RC: Overload recording n
[ 100 003 ] 1 033 020
0 2 033 021
T 1 3 033 022
0: don't execute - 4 033 023
5 033 024
1: execute
6 033 025
7 033 026
8 033 027
4 160 4770174

3-63 Overload 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 fault duration determined by steady-state power, steady-state current or
admittance evaluation

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

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

m 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 '

Resestting the measured

ground fault data
After the reset key ‘C’ on the local control pane! 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. (
i 2 3 4 5 6 7
16!
GF_RC: Record. in + GF_DA: Ground
rogress Inininl f1T. duration
035 005 ] R [ 009 100 ]
MAIN: General
-

reset
} 003 002 ]
1: execute

v
g

GF_RC: Reset
recording
[ 100 000 ]
A1: execute

3-64 Duration of the ground fault recording
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3 Qperation

(continued)

3.17.1 Measured Ground Fault Data from Steady-State Power Evaluation

Ground fault duration
Ground fault duration is defined as the time between operation and dropout of the trigger
GFDSS: VNG>. However, there is only a time output after the end of a ground fault if
the trigger GFDSS: VNG> has operated at least for the set time GFDSS: tVNG>. After
GFDSS: tVNG> has elapsed, the display of the ground fault duration of the last ground
fault is automatically cleared. :

1 G !
+GEDSS: VNG> % e + o DA GF
triggere uTation pov.meas
Y JUUL R (00502459
GFDSS: GF (pow.)
—

read
[958 026 1

T~
=

GFDSS: Grd. fault
Fow./adm.
009 037 ]

|

[

MAIN: General
reset

;& 003 002 ]
: execute

+MAIN: Reset LED

308 020

? 8 19750664

3-656 Measurement and storage of ground fault duration, steady-state power evaluation
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3 Operation

(continued)

Residual current

Neutral displacement
voltage

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 |, of the device.

The neutral displacement voltage that is present at the time the timer stage
GFDSS: tVNG> elapses is stored in memory.

GFDSS: Grd. fault

ow, /adm.
F 009 037 ]

IN

GF Da: Current

INDp.u,
[ 089 021 ]

T

«GEFDSS: VNG

GFDSS: Direct. et

forward/LS z

[ _009 035

GFDSS: Direct. [

backward/BS

% 009 036 ]

I§DSS% Current ?ﬁ*DAé Curr,
act p.u. act p.u,

{604 085 1 5 {665 022"

%gDSS: Curr. %g_DA: Curr.
reac p.u. reac p.u.

{604 046" 1 L] (665625

GF DA: Voltage

304 150

MRIN; General
reset

} 003 002 ]
1: execute

T

VNG g.u.
[ 005 020 ]

«MAIN: Reset LED U

386 D20

L=l

3 120

4525009

3-66 Residual current and neutral-displacement voltage for steady-state power evaluation
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3 Operation

{(continued)

3.17.2 Weasured Ground Fault Data from Steady-State Current Evaluation

Ground fault duration
Ground fault duration is defined as the time between operation and dropout of the trigger

GFDSS: IN>. However, there is only a time output after the end of a ground fault if the
trigger GFDSS: IN> has operated at least for the duration of the set operate delay
(GFDSS: Operate delay IN). After the operate delay has elapsed, the display of
the ground fault duration of the last ground fault is automatically cleared.

1 2 3 4 5 & 7
SE‘} [ c
16!
¢GFD8S: Ig> + GF DA: GF durat.
triggere cuTr.meas.
£ Tt R [ 008 026 1
511 R
+GFDSS: . dela 7}
IN elapggd Y 21
w15
MAIN: General
reset
)1 003 002 ]
1 execute
¢MATN: Reset LED
306 020
4 &0 45750088
o367 Measurement and étorage of ground fault dufation, 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 IN elapses are stored.

+GEDSS: Op. delay
IN elapsed

304 157

+«GIDSS: IN
filtered

304 158

MAIN: General
reset

003 002 1]
1: execute

+MAIN: Reset LED

306 020

>C

>C

]

L

GF DA: Current
IN'g.u.
[ 009 021 }

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

15150104

3-68 Filtered residual current determined by steady-state current evaluation
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3 Operation

(continued)

3.17.3 Measured Ground Faulf Data from Admittance Evaluation

Ground fault duration
Ground fault duration is defined as the time between operation and dropout of the trigger
GFDSS: VNG>. However, there is only a time output after the end of a ground fault if
the trigger GFDSS: VNG> has operated at least for the set time GFDSS: tVNG>,
After GFDSS: tVNG> has elapsed, the display of the ground fault duration of the last
ground fault is automatically cleared.

+GEDSS: NG 0 6P O GF
ril (c] uration agml’ N
ERN Jurt [ 005 068 ]
GFDSS: Admittance

FE 167 £

GFDSS: Grd. fault 57}
ow, /adm.
F 009 037 ]

v
—

MAIN: General
reset

) 003 002 ]
1: execute

«MAIN: Reset LED

305 020

6 il . 19250134

3-69 .Measurement'and storage of ground fault duration, adrﬁittance evaluation mode
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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 s stored in memory.
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3 Operation

(continued)

GFDSS: Grd. fault
oy . /adm.
009 037 ]

IN

>C

¢ GEDSS: Oper.delay

>C

Y (N)> elaps

304 175

GFDSS: Admitt.
Y N% p.u,
[ 0047181 1]

GFDSS: Direct. 5
forward/LS =
009 035 )
FDSS: Direct. I
backward/BS

[ 009 036 J
GEFDSS: Conduct.

G(N) p.u.
[(064p132 ]

GFDSS: Suscept.

21

B{(N) p.u,
[(064p133 1

+GFDSS: UNG

>C

304 150

MAIN: General
reset

003 002 )

» execute

|

«MAIN: Reset LED I

=

306 020

7 150

GF DA: Current
IN‘B.u.
[ 009 021 1

GF DA: Admittance
YN} p.u,
[ 009065 )

GF DA: Conduct.
G(N) p.u.
[ 009066 ]

GF DA: Suscept.
B(N) p.u.
[ 009067 ]

GF DA: Voltage
VNG E.u.
[ 009 020 1}

1976014k

3-70 Measured ground fault data for the admittance evaluation mode
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3 Operation

(continued)

Start of ground fault
recording

Ground fault counting

3.18 Ground Fault Recording (Function Group GF_RC)

A fault exists, and therefore fault recording begins, if at least one of the following
conditions is met: ‘

0 A ground fault has been detected by the GFDSS function (ground fault direction
determination using steady-state values).

0 A ground fault has been detected by transient ground fault direction determination.

The ground faults are counted and identified by sequential number.

! |

MAIN: Ground

3 4 5 6 } 7

GF_RC: Record. in

fault
[ 041 087 ]

MAIN: Gnd. fault
forw./LS .
[ 041 088 1]

MAIN: Gnd, fault
backw. /BS . :
[ 041 089 )

MAIN: General
reset
)i 003 002 1

. execute

i

Pro%5°8ts o

Lo+ GF_RC: No.
round faults
P 004 100 )

GF_RC: Reset
recording
[ 100 000 1
11: execute

i

60

[ <

SBZ51838

3-71

3-94

Ground fault counting
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3 QOperation

(continued)

Time tagging

Ground fault logging

P130C-301-401-601 / AFSV.12.08340 EN

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 fauit
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 jocal controt panel or through the PC
or communication interfaces.
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3 Operation

(continued)

1 2 3 4 5 6 7
GF_RC: Record. in c
*095°805 3
L —

i GF_RC; GF memor
Signal 1 1 I >1 + CT200 overion Y
Signal 2 1L R [ 035 006 ]
Signal 3 1L
Signal n 1 I

GF_RC: Ground
) ' fIt.record. n
- tox 1 —
H
Measured value 1
Measured value 2
Measured value 3
Measured value n
+MAIN: Time tag
305 021 .
& R
FI'_RC: Record.
in §rogress
{035 000 ] =
MAIN: General 4
reset GF_RC: Reset
)l 003 002 1 recording
1 execute [E— [ 100 000 ] n GF_RC: Ground flt.record. n
—L ; 1 033 010
2
Nz 1 033 011
0: don't execute 3 033 012
1: execute 4 033 013 {
5 033 014
6 033 015
7 033 016
8 033 017
? 160 19750154
3-72 Ground fault memory
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3 Operation

(continued)

3.19 Fault Data Acquisition (Function Group FT_DA)

When there is a fault in the system, the P130C collects the following measured fault data:
O Running time

Fault duration

Fault current (short-circuit current)

Fault voltage (short-circuit voltage)

Short-Circuit Impedance

o oo o o

Fault reactance (short-circuit reactance)
in percent of line reactance and in Q

Fault angle

Fault distance
Ground fault current
Ground fault angle

Fault location in %

Oo oo o o o

Fault location in km
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3 Operation

(continued)

Running time and fault

duration
The running time is defined as the time between the start and end of the general starting
signal that is generated within the 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 3 4 5 6 7
«MAIN: General + FT_DA: Running
starting int. tife
305 539 R [ 004 021 ]
161
FT_RC: Record, , + ST_D%; Fault
in progress - uTation
(705500077 - JUUL R [ 006 010 ]
MAIN: General 21
reset
[1 003 002 ]
£1: execute 57}
+MAIN: Reset LED _,_J
306 542
| 8 SBZG0AIA

3-73 Running time and fault duration ,
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3 Operation

(continued)

Fault data acquisition time

The FT_DA: Start data acqu. setting governs the point during a fault at which
the measured fault data are acquired. The following settings are possible:

O End of fault
Acquisition at the end of the fault.

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

& 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 simultaneous general

trip signal.
1 2 H 4 5 6 7
<
ET DA: Start
data acquisit,
[ 010 011 ]
1
2
1: End of fault
2: Trigg., trip,
65 end ihi—— P DA: Output
+MAIN: General s - meas. values
starting int. Rﬁ, L 1} X 305 05
206 533 . “;{ .
: <
FT DA: Output
fault locat, ]
FT DA: Trigger & [ 010 032
EXT 9 : 1
[ 036 088 ] 1
MEIN: Gen. trip z
signal 1 : 1: On general
[ 8{3\6 005 } starting
) 21 On gen.start,
MAIN: Gen. tri : . tr
signal 2 P — w.trip 7lsi————————— FT_DA: Output .
£036 073 1 2 fault locat.
|— & 305 076
3 100 SBZ5081B
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 fauit 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
iB IB-kG / VB-G
IC IC-kG /VC-G
IA-G IA-KG | VA-G
IB-G IB-kG / VB-G
I1C-G IC-kG / VC-G
1A-B IA-B / VA-B
[B-C IB-C/VB-C
IC-A IC-A [ VC-A
IA-B-G [A-B/ VA-B
1B-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 IP-P(min) / VP-P (min)
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3 Operation

(continued)

i 1 2 3 7
L4
FT DA: Rbs.
vaTue kG
[ 012 037 ]
FT_DA: Angle kG
[ 612 036 ]
Ia ; *
IB + - kGrIN FT Dh: IkG .
Ic + -
367 125
FT_DA: IA-kG .
207 126
PT_DA: IB-kG .
307 127
FT DA: IC-kG .
307 128
5 B 197500
3-75 Formation of currents corrected by ground factor
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3 Operation

(continued)

1 2 3 4 5 3 7
«
A
«MAIN: Starting ¢
A int,
30€ 513
+MAIN: Starting c
B int.
306 514
«MAIN; Starting ¢
C int.
306 515
«MRIN: Starting ¢
N int.
D6 516
— —
+FT_DA: IA-kG o
307 126
+FT DA: IB-XG
307 127 .
+FT_DA: IC-k6 ',
07 128 ' ' 5
ia + 3
IB
L
I1c -
L=
VA-G
VB-G
ve-G
+ 2 MAIN: Vmeas *
306 544
. I . L MAIN: Imeas 3
! 306548
. MAIN: Sel, e
3 meas. loop A-G
’ MAIN: Sel
: . .
- : meas. loop B-G
306 547
MAIN: Sel. .
meas. loop C-6
- 306 548
MAIN: Sel. .
meas., loop A-B
306 545
MAIN: Sel.. .
meas. loop B-C
206 550
MAIN: Sel. .
. . meas. loop C-A
306 551
MAIN: Sel. . e
meas. loop PG
306 552
MAIN: Sel. *
meas. loop PP
306 553
6 160 1975014
3-76 Selection of measured variables for fault data acquisition

3-1 02 P130C-301-401-601 / AFSV.12.09340 EN



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 fault data acquisition. One phase
current is selected as the fault current in accordance with the measuring loop selected.
In the case of multi-phase starting this is the current of the leading phase in the cycle.
The primary fault reactance is calculated from the per-unit fault reactance using the
nominal data for the set primary current and voltage transformers.

The ground fault data are only determined if a phase-to-ground loop has been selected
for measurement in conjunction with the fault data acquisition function. The 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 |, 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)
1 2 3 4 5 3 7
«FT DA: Output
meas. valugs c 1,2
305 075
AMAIN: Inom C.T.
rim,
010 001 1
AMAIN: Vpom V.T,
Cim.
010 002 1
MAIN: Sel. ¢ 2
meas. loop PG
+MAIN: General 1 60 ms ¢ el
starting int. =
306 533
I Y g SRR
[M;é 4061 1 c 1,34 1 FT DA: Fault
«MAIN: V.T, [E— cutrent P p.u.
not fitted c 2 B bR [ 004 025 7)
306 554 A—.' [_ .
¢MAIN: Imeas 1 3 FLDA: Flt.volt.
k'S
305 545 COMP bR [ 004 826 1
2 .
FT DA: Fault
dmax 1 1068 angle P
— 3 by . [ 004 024 ]
-
Lz
+ 4 : 1 FT DA: Fault
-+ J'_mgedance, sec
e—DR [ 004 023 )
+MATN: Sel. c1 2.3 |
meas. 5."L600p A-G 1— FT DA: Fault
o o1 o 1 i
. : Sel.
"| meas. loop B-G c2 R -
306 547
+MAIN: Sel. c3 ' | 1 FT DA: Fault
meas. loop C-G . react,, prim,
306 518 6—bR [ 004 628 ]
+MAIN: ]S.el. 2B c 1
meas, loop A-
e 5 FT DA: Fault loop
angle
+MAIN: Sel. ¢ 2 L bR [ dos 048 ]
meas, loop B-C . _
306 550 . .
+MAIN: Sel. ¢ 3 9 FT DA: Fault
meas, loop C-A cugé;1 6\'4 .
306 551 -
— — R [ ]
In 1
iB 2 -
Ic 3
FT DA: Meas. loo
1...3 seTected P
[ 004 079 ]
V<
— —
+MAIN: VYmeas 1T ¢
ane 544
MAIN: General —1
reset [ |————
[ 003 002 )
f1: execute 5
+«MAIN: Reset LED |
306 542
7 m o |
3-77 Acquisition of fault data (short-circuit data)
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3 QOperation

(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.

«MAIN: Reset LED

1 H 3 4 ] 5 [ 7
<
FT DA: Line ]
lefigth
[ 010 005 ]
FT _DA: Line
reactance
[ 010 012 ]
«FT DA: Output c
~ fault locat.
3us 076
FT_D%: Fault I‘igagitx;mgault
reactance,sec.
| {004 028" T — PR [ 004022 )
MAIN: General : ‘
reset 3 FT DA: Fault
) 003 002 1 locat. gercent
1: execute 51 R [ 004 027 ]

SR |

306 542
N B
3-78. Acquisition of fault location
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3 Operation

{continued)

Acquijsition of load data

3-106

In addition to fault data and fault location, the following load data are determined when
the general starting signal drops out:

O Load impedance

O Load angle

1 Residual current

The same measuring loop used to determine fault impedance is used to determine load
impedance and load angle. The load current and the voltage must exceed the thresholds
0.1 lhom and 0.1 Voom , respectively, in order for the ioad data to be determined. [f the

thresholds are not reached or if the general starting signal does not last as long as
60 ms, the display ‘Not measured appears.
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3 Operation

(continued)

~
o
~
=
“:
~

+«MAIN: General e g 1L
starting int.
306 538

60 ms 0

sil
R

«MAIN: Sel. 1]

meas, loop A-G
306 546

«MAIN: Sel. &
meas. loop B-G
306 547

«MAIN: Sel. 1
meas, loop C-G
3t 546

e

«MAIN: Vmeas i

306 544

+MAIN: Sel. ]
meas. loop B-C
306 550

L=

5

WX ow|x™ t(m wim wm| ™ w
(o]
-

+MAIN: Sel. i
meas. loop C-A 2 0.1 Inom

306 551
L —
+FT_DA: IA-KG 1 L

367 126
+FT_DA: IB-XG
307 127
+FT_DA: IC-kG

307 128

3 2 0.1 Vnom
— —

VA-G . D —c
VB-6 I
5 . ;_‘l_._l___
FT DA: Load

yC-G i b— Al a
; mggg.gggt ]flt.

L= 6 R {

T 1...6 | FT _Dh: Load angle
B o5t-flt,
004 038 ]

=
24

EN

T4
!
=

|- FT Dh: Resid,

T— .
IC L .

cufr, Sost~flt
I R [ 004 D39 ]

IN

MAIN; General
reset
003 002 ]
1: execute et

21
+MAIN: Reset LED ‘___i_Ji

306 020

10 20 1925072

3-79 Acquisition of load data
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3 QOperation

(continued)

Fault data reset ,
After the reset key ‘C’ on the local control panel is pressed, the fault data value is .
displayed as ‘Not measured’. However, the values are not erased and can continue to be
read out through the PC and communication interfaces.
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3 Operation

(continued)

3.20 Fault Recording (Function Group FT_RC)

Start of fault recording
A fault exists, and therefore fault recording begins, if at least one of the foliowing signals
is present:

MAIN: General starting |

MAIN: Gen. Trip signal 1 -

MAIN: Gen. trip signal 2

FT_RC; Trigger

FT_RC: I>

o o o o d

in addition, the user can set an 'm out of n' parameter in order to configure signals whose
appearance will trigger fault recording.

Fault counting
Faults are counted and identified by sequential number.
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3 Operation

(continued)

) /] 3 4 5 6 7
v
FT RC: I>
[ 017 065 ]
IA —_— 21 T RC: I>
g tﬁggered
IB JES— 1T [ 040 063 1}
ic — T
«
FT_RC: Fct.
asSig. trigger
[ 003 085 ]
Signal 1 — mout of n )
Signal 2 IR i
Signal 3 ] '
Signal n N
Selected signals

gcTRC: Trigger 71 FT_RC: T;igger
[ 036 089 1 p . [ 037 076 1
FI RC: Trigger '
USER 9
[ 003 041 ]
0 L I5] FT_RC: Record.
T 1 < m grogrem
0 don't execute T
1: execute
+MAIN: General
starting int.
306 539
MAIN: Gen. trip
signal 1
[ 036 005 ]
MAIN: Gen. trip
signal 2 —
T 036 023 1
MAIN: General
reset & + ET RC: No. of
} 003 002 1 fallts
1: execute B R [ 004 020 )
FT_RC: Reset
recordmg E—— FT RC: No. system
{( 003 006 1 disturb,
1: execute R [ 004 010 }
B ! FT RC: System
ARC: Cycle = [dlg%tslrgmnﬁnn
runnln
037 800 ] L 3—1
—c>
1 180 18760tH1A
3-80 Start of fault recording and fault counter
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3 Operation

(continued)

Time tagging

Fault recordings

P130C-301-401-601 / AFSV.12.08340 EN

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 imes, are logged in chronological order with reference to the specific fault. A
total of eight faults, each involving a maximum of 200 start or end signals, can be stored
in the non-volatile fault memories. After eight faults have been recorded, the oldest fault
recording will be overwritten, unless memories have been cleared in the interim. If more
than 199 start or end signals have occurred during a single fault, then FT_RC: Fault
mem. overflow will be entered as the last signal. If the time and date are changed
during the pre-fault time, the signal FT_RC: Faulty time tag is generated.

in addition to the fault signals, the measured fault data are also entered in the fault
memory. -

The fault recordings can be read from the local control panel or through the PC or
communication interfaces.



3 Operation

(continued)
{
1 7 3 4 5 3 7
FT_RC: Record. c
(7088006
— [ FT RC 1t
. ] : Fault mem.
Signal 1 1.1L 21 + cr200 overflow
Signal 2 1 o R [ 035 001 ]
Signal 3 10
Signal n 10

FT RC: Fault
retording n
* 1
FT RC: Pre-fault
tifie t
[ 003 078 } |
/FT RC: Post-fault
time
[ 003 079 ] — —
-

Fault memory n

Measured value 1

Measured value 2

Measured value 3

Measured value n
+MAIN: Time tag

306 021

MAIN: General

reset
J,,003 002 1 “m
: execute o [} R

«

FT RC: Reset

recording

[ 003 006 ]
. — ; £1: execute
0
T 1 n FT_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

2 180 06701614
3-81 Fault memory
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3 Operation

(continued)

Fault value recording

P130C-301-401-601 / AFSV.12.09340 EN

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

The analog data of the fault record can only be read out through the PC or
communication interfaces.

When the supply voltage is interrupted or after a warm restart, the values of all faults
remain stored.
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3 QOperation

(continued)

VA-G

FT_RC: Record.
in progress
("055°060 1

PT RC: Max.
recording time

[ 003 075 ]
FT RC: Pre-fault
time

[ 003 078 1

FT RC: Post-fault
tife
[ 603 079 ]

Analog channel 1

R
)3

" analog 2

channel

R
K

Analog channel 3

x

Analog channel 4

Rnalog channel 5

Analog channel 6

MAIN: General
reset

003 002 1

; execute

|

Analog channel 7

=

FT_RC: Reset
recording

} 003 006 1
1: execute

tv

il

0750108

3-82

3-114

Fault value recording
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3 Operation

(continued)

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.

Disabling or enabling

DTOC protection
DTOC protection can be disabled or enabled from the local control panel. Moreover,
enabling can be carried out separately for each parameter set.
1 2 3 4 5 6 7
X
DTOC: General
enable USER
[ 022 075 ]
— —
0
1 | DTOC: Enabled
G o J [ 040 120 ]
1: Yes
.4
DTOC: Enable
PSx
[+ 1
1 » [Parameter |DIOC: Enable
0 PSx
set 1 072 098
1 set 2 8;3 og
" set 3 40
0: No set 4 075 09
1: Yes
1 80 19250894
3-83 Disabling 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 hoid 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 PS 462, PS 482') 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 control
function (ARC) if the ARC is able to form a trip command.

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

determination function (stages |> and 1>> only). Depending on the settings for the short-
circuit direction determination function, the trip signal of stages I> or I>> may be enabled.
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3 Operation

(continued)

DTOC: Enabled

H 040 120 1
+MAIN: Protection

r

active
306 001
MAIN: Rush oyl DTOC: Starting A «
regﬁ'o%trfg' i 305 432
05
g-iAIN: Rush ” 5T DFOC: Starting B
gt gh T — e
N 5 45!
“KAIN: Rush °, —=) DTOC: Starting C
restr, C trig. S
[ 041 029 ) ___L ¢ 05 160
DTOC: Blocking CBEQC: P
£I> EXT P [+
[ 041 060 1] DIoC: I> —
ey - bsx
4 L > | t 0 DPOC: tI> elapsed
DTOC: I> dynamic ' — : P
_cPSx[ . [ 040 010 }
1 I-‘ L e I DTOC: Starting I>
» T ; !
— [ 040 036 ]
B 7 |
L —d%
Ic T
<
DTOC: Blocking c?’ggC: e
£I>> EXT P ]
[ 041 061 ] DIOC: I>> —
‘ E—CPSX
T [ t _ 0 DTOC: tI>>
DTOC: I>> dynamic k elapsed
_'cPSx . [ 080 033 ]
\—1 - )
o 51l P l%'i'g)c: Starting
in) J [ 040 029 ]
T
«
DTOC: Blocking C%gc; o>
£I>>> EXT « [ * ]
[ 041 062 ] DIOC: I>>> —
L ¢ PSx
H L+ 1 t 0
gTOC: D F g g{g%egb»
MAIN: Dynam. ‘@:c yna.r[nlc P)]c [ 040 012 ]
o35 - '
i >l [I)‘Eg)(): Starting
1T 4‘ [ 039 075 ]
1T
Parameter |DIOC: I> procC: I> dynamic |DTOC: I>> DTOC: I>> dynamic
PSx PSx PSx PSX
set 1 017 000 017 080 017 001 017 084
set 2 073 007 073 032 073 00 073 033
set 074 007 074 032 074 008 074 033
set 4 075 007 075 032 075 008 075 033
Parameter DTOC: I>>> DTOC: I>>> DTOC: tI> DTOC: tI>> DTOC: tI>>>
PSx dynamic PSx | PSx PSx PSx
set 1 017 002 017 085 017 004 017 006 170 007
set 2 073 009 073 034 073 019 0737020 073 021
set 3 074 009 074 034 74 019 074 020 074 021
set 4 075 009 075 034 075 018 075 020 075 021
2 prit SB27507h
3-84 Phase current stages
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3 Operation

(continued)

1 | H 3 T 4 5 3 7
DTOC: tI> elapsed ] DTOC: Trip
signal tI>
{040 010 )] [ 041 020 ]
+5CDD; Block.
direct. tI>
304 46l
—d |
DTOC: tI>> 7] DTOC: Trip
elagsed signal tI>>
[ 040 033 [ 040 011 )
+SCDD: Block.
direct. tI>>
3p4 462
>—Oi_
DTOC: tI>>> ™ DTOC: Trip
FLeRe01 3 PR
C: Blocking i 1
trip —
[ 042 000 ]
4 8 8775084
3-85 Trip signals of the DTOC phase current stages
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3 Operation

(continued)

Negative-sequence current
stages

P130C-301-401-601 / AFSV.12.08340 EN

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:

‘I.neg :%'!QA +_a.2 '!B +§'[C1

Anticlockwise rotating field:

lneg =%‘|QA +§'!B +_a.2 IC}

a= el

a? = gl240°

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—éequence 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

1.

[[\ 120 ]
iAIN Protéction

[ =l

active
306 001
+«MAIN: Inrush
stabil. trigg
306 014
+«MAIN: .ﬂ
306 401
<
DTOC: Block. =1 cg'ls?gc: tIneg>
s ) Lo+ 1
IN: Bloc)J: L —
tim.st. IN,neg DTOC: Ineg>
306 400 ¢ PSx + 0
Mz;?;m D}égg\ve moc - *) ] ; g£g§de1&1neg>
ne
0090 ] sy ¢ dynamic ¢ PSx 036 148 1
/MAI!i!d Rotary _ | - ] —
[ 010 049 ] S — DTOC: Starting
“{& ° Ineg>
e} . IT il {036 145
I T ireg DTOC: Trip
ic ] slgnal tlneg>
ARC Blocklng %
¢ 822 000 &
£
DTOC: tIneg>>
ne - DTOC: Ineg>>
[ 036 142 ) I -
[ * 1 '
proc: Ineg;g t 0 2{20 tIneg>>
& ¢ dynamic X
i I i §58%as 3
b —
DTOC: Starting
—c{T b
Ineg>>
= il [ 0?6 146 }
DTOC: Trip
slcojnal tIneg>>
=0y =N
L4
DTOC: tIneg>>>
pTOC: Block, mimil © PSx .
neg>>> : S>>
[7036 143 ] o DEoc: Ineg — -
| [+ 1
! gTOC:.Ine >>> t 0 DTOC tlneg>>>
l ¢ dynanic  7Sx Fi58e%%s0
— —
Ly DTOC: Starting
] Tneg>>>
L [ 036 147 1]
MAIN: Gen.
starting mode P DTOC: Trip
’( 017 027 3} signal tIneg>>>
1: With start. [ 836 153 1]
IN, Ineg
+ | Parameter DTOC: Ineg> DTOC: Ineg> DTOC: Ineg>> DTOC: Ineg>>
PSx dynamic PSx PSx dynamic
set 1 072 01 076 200 72 012 076 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 DTOC: Ineg>>> DTOC: Ineg>>> DTOC: tIneg> DTOC: tIneg>> DTOC: tIneg>>>
PSx dynamic PSx PSx PSx PSx
set 1 072 013 076 202 072 023 072 024 072 025
set 2 073 013 077 202 073 023 073 024 073 025
set 3 074 013 078 202 074 023 074 024 074 025
set 4 075 013 079 202 075 023 075 024 075 025
5 0 10250044

3-86 Negative-sequence current stages
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3 Operation

(continued)

! |

DTOC: tIneg>

elagged o
'%C%D: %%ocﬂ.

direct. tIN>

304 463

DTOC: tIneg>>

elagsed
{ 036 149
+SCDD: Bloc

=] |

direct. tIN>>
304 464

DTOC: tIneg>>>
elapsed

036_150
C: Biockﬂng

.
(082 000 )

MAIN: Gen,
starting mode

/& 017 027 1
: With start.
IN, Ineg

80

~] [

7

DTOC: Trip
518nal tineg>
[ 036 151 ]

DTOC: Trip
518nal tIneg>>
[ 036 152 ]

DTOC: Trip
518nal tineg>>>
[ 036 153 ]

10250074
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3 Operation

(continued)

Enabling or disabling the
residual current systems of
DTOC protection

Residual current stages

Selecting the measured
variable

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

The residual current is monitored with three-stage functions to detect when it exceeds the
set thresholds. Alternatively, two different threshoid 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.

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. (5

1 2 3 4 1 5 6 7
£
DTOC: Evaluation
N PSx
[+ 1
— —
N 2
1
1A L T
%}(3: ' 1...2 . DTOC: IN .
B + 1: Calculated 307 150
« [Paraneter | DIOGC: BEvaluation 2: Measured
IN PSx
set 1 072 128
set 2 073 128
set 3 074 128
gset 4 075 128
7 @ 9750178
3-88 Selecting the measured variable
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3 Opera

(continued)

tion

DTOC: Enabled

DTOC: Starting N o

& 1]
040 120 1 {J 305 461
IN: System IN -
£580%833 1 - .
A DT0C: tIN>
DTOC: Blockin /
ogJIMN: B ocﬂ s 1 [
tim.st. IN,neg DTOC: IN>
306 460
&[|cFsx [+ t 0 DTOC: £IN>
MAIN: Dynam. elagsed
Faram. active . DIOC: IN> dynamic [ 040 013 )
040 090 ] ¢cPSx
]
] - —
¢DTOC: IN [T DTgC: Starting
307 150 [ 040 077 ]
4
DTOC: Blocking 5 o DhoC: >
tIN>> EXT 2 ' P "
[ 041 064 ] ¢ DIOC: IN>> —
L. & ¢ PSx
- L * ) t 0 DTOC: tIN>>
DTOC: IN>> ' ' elapsed
cdynafuc N PSx [ 040 121 ]
T 1 —
T DT(>)(>:: Starting
[ 040 041 )
P4
. DTOC: tIN>>>
DTOC: Blockin ren] .
swd, O - s
DTOC: IN>D> . - -
—Ty ¢ PSx
1 L+ 1 t 0 DTOC: tIN>>>
DTOC: IN>>> elapse
cdynax[nic PSx] [ 0?9 079 1}
*
L —
DTOC: Startin
amy IN>>> 9
[ 039 078 1}
+ | Parameter DTOC: IN> DTOC: IN> dynamic|DTOC: IN>> DTOC: IN>>
PSx . PSx PSx dynamic PSx
set 1 017 003 017 081 017 009 017 086
set 2 073 015 73 035 073 016 073 036
set 3 074 015 074 035 074 016 074 036
set 4 075 015 075 035 075 016 075 036
% | Parameter DTOC: IN>>> DTOC: IN>>> DTOC: tIN> DTOC: tIN>> DTOC: tIN>>>
PSx dynamic PSx PSx PSx PSx
set 1 017 018 017 087 017 008 017 01 170 019
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 ¢ 075 017 075 037 075 027 075 028 075 023
1 yril S8775094
3-89 Residual current stages
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3 Operation

(continued)

! |

DTOC: tIN>

7

DTOC: Tri

elapsed

040 013
o%CDD: Blocﬂ,

direct. tIN>
364 }63

DTOC: tIN>>

signal tIN>
[ 041 021 )

DTOC: Tri

elapsed

040 121
Q%CDD: Bloc%.

direct. tIN>>
304 464

DTOC: tIN>>>

signal tIN>>
[ 820 028 ]

DTOC: Tri

elapsed
039 079 ]
C: Blocking

o
[régz 000 3

MAIN: Gen.
starting mode

’E 017 ]

: With start.
IN, Ineg

i B

signal tlﬁ>>>
f 840 079 1

SBLIS104

3-90
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3 Operation

(continued)

Hold-time logic for the
treatment of intermittent
ground faults

P130C-301-401-601 / AFSV.12.08340 EN

A hold-time logic for the treatment of intermittent ground faults is implemented in the

P130C. :

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

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

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

O If the limit value is reached and a general starting is present, then a trip results,
provided that it is permitted by the relevant global settings.

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

B 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.iIN>,intPSx is running, then a trip
will occur at the onset of the next general starting phase.

O With each release of the trigger stage ly>, the set hold-time

DTOC: Hold-t. tIN>,intmPSx is restarted. When the hold time elapses or after
the hold-time logic has issued a trip (DTOC: Trip sig. tIE>,intm.),
accumulation is stopped and the accumulation buffer is cleared.
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3 Operation

(continued)

1 7 3 4 3 3 7
«
DTOC: Puls.prol.
IN>, intPSx
L= 1
DTOC: tIN,interm.
PSx
[+ 1
DIOC: Hold-t.
£IN> , intmPSx
Lo+ 1
— — DTOC: Tri i
o : Trip sig.
DTOC: Starti . — [tlggéig%g] ;
TOC: Starting Hold-time logic
N> ¢ L proc:t2m .
[ 040 077 3
‘ 305 434
DTOC: Pulse ¢
- prolong. runn.
0 t 305 462 .
DTOC: H.-time
tIN> i, runn
WATH: G L [ 0467086 )
a ; oenera DTOC: tIN>
startin e 4
£ 8io 080 ] ﬁntﬁgmégglﬁpsed
+ [Parameter |DTOC: Puls.prol. |DTOC: tIN,interm.[DTOC: Hold-t.
IN> intPSx PSx £IN>, intmPSx
set 1 017 055 017 056 017 057
set 2 073 042 073 (38 073 038
set 3 074 042 074 038 074 039
set 4 075 042 075 038 075 039
" i) 19250184
3-91 Hold-time logic for definite-time characteristics
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3 Operation

(continued)

! 2 . 3 4 ’ 6 | 7
| | | |
|
DTOC: Starting B .
IN> [S) ‘
[ 040 077 ] l
+DTOC: Pulse ‘
prolong. runm.
365 462 | |
| — . —
i . GO L
DTOC: H.-time k V7 /22/27&27420,%7” S
£IN> 1. rupn | | | @ |
{040 086 1 - e
| 1
|
+DT0C: tZ N I i i
05 454 I 1 | |
| | ! |
DTOC: Trip sig. il ! } !
tIN> intm.
0367073 "} f | | |
Settings
@ DTOC; Puls.prol. @ DTOC: tIN,interm. DTOC: Hold-t.
IN>,intPSx PSx tIN>, intmPSx
Setting = 80ms Setting = 15ms Setting = 300ms
[ o SHr500A
3-92 Signal flow for values below the accumulation limit value
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3 Operation

(continued)
1 2 3 ‘ 5 3 7
| | | I
DTOC: Starting
IN> I
[ 040 077 1 | I
: | |
«DTOC: Pulse ! |
prolong. runn.
305 452 | | | |
I I |
DTOC: E.-time % G | | |
tIN>, i, rumn I | | | | | 7
[ 0407086 ] I I | 1 ‘ | i
Ll I I I | |
+ , ! S
I . | | I | | I
| L | | | e
I ! | I | | I | [ I I
| | | I | ! I
«DTOC: t2 N l I i ; L I { I ; I/I Y
w5 ' | I | | I I | | I | | I |
| I I | | ! ! I
proc: Trip sig. | ! | ; I L { | % | | ]
ntm.
[ 038073 1 L I kol | I
<1>=  startings not
illustrated
have occurred
here.
Settings
<:>DTOC: Puls.prol. ’ <:>DTOC: tIN, interm, DTOC: Hold-t.
IN>,intPSx Lo PSx tIR>, intmPSx
Setting = 80ms Setting = 15ms Setting = 300ms
13 150 SBZ50024
3-93 Signal flow for values at the accumulation limit value
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3 Operation

(continued)

Disabling or enabling

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

1 Residual current

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

IDMT protection :
IDMT protection can be disabled or enabled from the integrated local control panel.
Moreover, enabling can be carried out separately for each parameter set.
i 2 3 4 5 13 7
L4
IDMT: General
enable USER
[ 017 096 ]
- -
0
T o IDMT: Enabled
0 Wo J [ 040 100 ]
1: Yes
X
IDMT: Enable
PSx
—|[ ' J|— + | Parameter %’ISJMT: Enable
X
0 set 1 072 070
1 set 2 073 070
set 3 074 070
0: No set 4 075 070
1: Yes
1 8 19250204
3-94 Disabling or enabling IDMT protection

Time-dependent
characteristics

P130C-301-401-601 / AFSV.12.09340 EN

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 Formula for the Constants Formuta for the
Characteristic Tripping Release
Characteristic Characteristic
k =0.0110 10.00 a b c R
0 Definite Time t=Kk
Per tEC 255-3 a
t=k- -
) -
/ref
1 Standard Inverse 0.14 0.02
2 Very Inverse 13.50  1.00 f‘{'
3 Extremely Inverse 80.00 2.00
4 Long Time Inverse 120.00  1.00
Per IEEE C37.112 R
t, =k- 5
/
P D
| ref
/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
f, =k R2
/
t=k- ——ab—-+c (7—j -1
/ ref
lref
8 Normally inverse 8.9341 2.0938 0.17966 9.00
9 Short Time Inverse 0.2663 1.2969 0.03383 0.50
10 Long Time Inverse 56143 1.0000 2.18592 15.75
11 RI-Type Inverse ek 1
Q339~£L%%i
/ref
12 RXIDG-Type Inverse |
tzk-[58—1354n——J
ref

3-130
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3 QOperation

(continued)

IEC 255-3. Standard inverse

1000

IEC 255-3, Very Inverse

1000

i - ] : T ; i T t
0.01 S B M ! 0.01 N A i
012345678 91011121314151617 181920 012345678 91011121314151617 181920
l/iref iref
S8Z50K1A 8BZ50K2A
Characteristic No. 1 Characteristic No. 2
IEC 255-3, Extremely Inverse IEC 255-3, Long Time Inverse
1000 ——— e 1000
e = :
N - A\ T
N 100 1 \“\%
100 : —
= : - : = : : : = = k=10
AY T I T 1 I [ e I ) T 1 ) T i
}’\ } i 1 : 11 -\ ™ 1 ! i
10 I 10 \, T ] .|
i\ : ——— == : e e k=
tis ALY i i i I ' k=10 ts | —— i —
4 \ ] 1 | - 1 — i e A L[
e ———n , : —— k=01
i S i i T "jk% T T — 1 T T k=0.05
04 I [ I~ T~ L | o4
e e ‘
7 = - ;
H 1 ¥ ]
: — k=0.1
0.01 : 1 4! =t~ \=0.05 0.01
012345678 91011121314151617 181920 012345867 8 91011121314151617181920
Iref ifiref
S8Z50K3A SBZ50K4A
Characteristic No. 3 Characteristic No. 4
3-95 Tripping characteristics per IEC 255-3
3-131
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3 Operation

(continued)
IEEE C37.112, Moderately Inverse IEEE C37.112, Very inverse
1000 1000 %
— — — - —— ; o
E [N T | [ [ FORE N T KA S AR S
[ T e A T A O O O

k=10
: k=10
tls
k=1 :
] k=1
‘  k=0.1
— ; : P 00 — 1 = — Zoos
i ] i i i | -
0.09 A——t ; | N O O 0.01 - S O O O B B
012345678 91011121314151617 181820 012345678 91011121314151617181920 s
4
firef iref
SBZ50K5C S8Z50K6C
Characteristic No. 5 Characteristic No. 6
|EEE C37.112, Extremely inverse
1000
= ]
\: \
1007
A —— e e :
AW 4 ) D Y |
! ~No L]
10 = e
t/s N % =
I ! k=10
17 s .
. i !
(AN 1 T r— k=1
— ] ~
0.1 "é%ea : ’ :
T 3 T 13
i .
T i k=0.1
0.01 t—t + —F 7 k=0.05
01234667 891011121314151617 181820
Wiref
S8Z50K7C
Characteristic No. 7
3-96 Tripping characteristics per IEEE C37.112
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3 Operation

(continued)

ANSI Normally Inverse

1000

100

ANSI, Short Time Inverse

Nl E———

1007

Characteristic No. 10

‘ — i e
; o r T k=0.1
0_011‘,}!1!.,,“..‘,.‘: 0.01 — )¢ + §!“41!==!!Ek=0.05
012345678 91011121314151617181920 012345678 81011121314151617 181920
Viref Wiref
S8Z50K8C $8750K8C
Characteristic No. 8 Characteristic No. 9
ANSY, Long Time Inverse
1000
k=10
k=1
: k=0.1
k=0.05
0.01 |
012345678 91011121314151617181920
iref
SBZ50KAC

3-97 Tripping characteristics per ANS/
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3 Operation

(continued)
RI-Type Inverse RXIDG-Type Inverse
M ———--- ey -
e e : =
Py I I A A A O I A B T O O O AT DI B

T (.
Ll
} +

7
f
|
9 10111213 14151617 181920

: ; >
1 T i

i R ] 0.01 P
012345678 961011121314151617181920 01234568

iref’ Viref
SBZEO0KBA SBZ50KCA

0.01

[T S &
e

Characteristic No, 11 Characteristic No. 12

3-98 RI-type inverse and RXIDG-type inverse tripping characteristics
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3 Operation

{continued)

Phase current stagé

P130C-301-401-601 / AFSV.12.09340 EN

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.
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3 Operation

(continued)

1 2 3 4 5 6 7
MRIN: Rush
restr. A trig
041 027 1
WINT Rush
Nt
&dI\IN Rush
restr, C trig
[ 041 029 ]
IDMT: Enabled i
E_ 040 100 ] |
+MAIN: Protection .4
active %gMT: Iref,P
MAIN: Dynam. & e X (]
Arom. detive o 1 IDMT: Starting A e
040 080 ] IDMT: Iref,P 30t 359
Cdy“a{“lc *PS‘] u IDMT: Starting B +
_| ,_ c 304 360
IDMT: Starting C o
1.05 Iref
- /] — Ld 57} R IDMT Startmg
- =n) e { F516 080 ]
1B in)
Ic = T t
. Setting
IDMT: Charac~ IDMT: Characteristic P P8x
terl[s tlcf PSX] 0: Definite Time
TDMT: Factor {: IEC Standard Inverse
Kt *PSX 2: IEC Very Inverse
IDMT: Min. trip 3: IEC Extr. Inverse
time P PS:( ] 4: IEC Long Time Inv,
Setting IDMT: Hold time P 5: IEEE Moderately Inv,
IDMT: Release P PSx PSx [ % ] 6: IEEE Very Inverse
1: Without delay IDMT: Release P 7: IEEE Extremely Inv.
2: Delayed as per char. BSx [ * ] 8. ANSI Normally Inv,
T 119 BNSI Short Time Imv,
IDMT: Block, c .
tIref,P> EXT 10: ANSI Long Time Inv.
[ 040 101 1} [
._l [ |tt: RI-Type Inverse
® 12: RXIDG-Type Inverse
IDMT Memory P
— 1 [ [ 1538 110 ]
IP,max/Iref,P IDMT Hold time
runnin
040 05§ ]
IDMT: tIref P>
elag
040 082 }
+ | Parameter | IDMT: Iref,P IDMT: Iref,P IDMT; Charac- IDMT: Factor
PSx. dynamic _ PSx teristic P PSx . PSx
set 1 072 050 072 003 072 056 072 053
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: Hold time P]IDMT: Release P
time P PSx PSx PSx
set 1 072 077 072 07 072 059
set 2 073 077 073 07 073 059
set 3 074 077 074 07 074 059
set 4 075 077 1075 07 075 059
? pril 10250084
3-99 Phase current stage
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3 Operation

(continued)

: 2 3 4 5 6 { 7
IDMT: tlref,P> I IDMT: Trip signal
F %6 0e2 J, * tlﬁf;eg’P>4p i
EXR(I): Blocking { 084 )
trlg
[ 0242 000
+5CDhb: Block.

dir. tklref>
304 465

SBZIb124

3-100 Trip signal of the phase current stage
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3 Qperation

(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:

Ineg :%"QA+§2’!B+§'1CJ

Anticlockwise rotating field:

heg =5 fln 2°le +2% o

ol120°

1Y)

a? = ei240°

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-sequence 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, theinverse-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.

3-138 P130C-301-401-601 | AFSV.12.08340 EN



3 Operation

(continued)

1 2 3 4 5 6 7
MARIN: Rush —37!
restr. b trig. :
E 041 027 )
MAIN; Rush —
restr. B trig.
041 028 ]
IN: Rush p—
restr. C trig. —
[ 041 029 ]
IDMT: Enabled —%
E 040 100 1 |
+MAIN: Protection __| <
aCt:olsvui — }I’,[S)MT: Iref,neg
MBEIN: Dynam, oI
Faram. }a’ctive . 3
040 090 ] IDMT: Iref,neg
H c dynamic PSx
L = 1
1 -
1.05 Iref
l—- Ineg/Iref,neg —
AMAIN: Rotary e
field
[ 010 049 ) — — — —
IA -] i IDMT: Starting
Iref ne8>
1B _ | Ineg IT [ 040107 )
ic ’
. Setting
IDMT: Character. IDMT: Character. neg. PSx
neg.[ PSx* ] 0: Definite Time
IDMT: Factor f: IEC Standard Inverse
kt,n[eg *PSX ] 2: IEC Very Inverse
IDT: Min,trip 3: IEC Extr. Inverse
tlme[ negP*Sx ] 4. IEC Long Time Inv.
Setting IDMT: Hold time 5. IEBE Moderately Inv.
meg ~ PSx 6: IEEE Very I
IDMT: Release neg. PSx [+ ] ery [mverse
1: Without delay ' IDMT: Release 7: IEEE Extremely Inv.
neg. . PSx 8 ANST Normally I
2: Delayed as per char. [+ ] : ormaLlly lnv.
9 i .
MAIN: Gen. . ANSI Short Time Inv
stg%lg%m%de & | 110: ANSI Long Time Inv.
ﬂ[lv: With start. ' 11: RI-Type Inverse
IN, Ineg (D
12 RXIDG-Type Inverse
IDMT: Block. IDMT: Memory
tIref,necszXT neg clear
040 1 [ 040 111 ]
«MAIN: Bloc!
tim.st. IN,neg - L | IDMT: Hold time
306 100 neg runn,
[ 840 113 ]
IDMT: tIref,neg>
elapsed
[ 040 109 ]
@ IDMT: Trig
. 518. tlref neg>
ARC: Blocking [ 040 108 )
trlg
[ 042 000 ] +[Parameter | IDMT: iref,neg | LiDMI: iref,neg | IDNI: Character. | IDMI: Factor
PSx dynamic PSx neq. PSx it, neq PSx
set 1 072 05 072 00 072 057 072 05
set 2 073 05 073 00 073 057 073 054
set 3 074 05 074 00 074 057 074 05
set 4 075 05 75 004 075_057 075 054
+ | Parameter | IDMT: Min,trip IDMT: Hold time |IDMT: Release
time negPSx neq PSx neq. PSx
set 1 072 07 072_072 072 060
set 2 073 07 73 672 073 060
set 3 074 07 074 072 074 060
set 4 075 078 075 072 075 060
5 0 10250094
3-101 Negative-sequence 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 } 7
«
IDMT: Evaluation
IN PSx
[t * 1
—
IN
Ia T
IB + 1 IDMT: IN .
Ic ’
+1: Calculated 307 100
» [ Parameter |IDMT: Evaluation 2: Measured
IN PSx

set 1 072 075

set 2 073 075

set 3 074 075

set 4 075 075
6 60 19750228

3-102 Selecting the measured variable
{
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3 Operation

{continued)

Residual current stage

P130C-301-401-601 / AFSV.12.09340 EN

The residual current is monitored by the P130C to detect when it exceeds the set
thresholds. Alternatively, two different threshoid 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 Operation

(continued)

F 1 2 3 4 5 3 7
IDMT: Enabled &l
& 040 100 1
MBIN: System IN — P4 i
engg%egﬂ . 1I)EM:E: Iref,N
L . c PSx
IN: Dynam, &
aranm. gctive ﬂ— _L_‘*__]__‘
040 090 1 IDMT: Iref N
¢ dynamic  PSx
\_‘ [ = ]
- c
1.05 Iref
L —
¢« IDMT: IN
1 IN/Iiref N T T IDMT: Starting
307 100 Iref N>
T {046 081 3
. Setting
IDMF: Charac— IDMT: Characteristic W P5x
teristic f PSx 0: Definite Time
IDMT; Factor kt,N {: IEC Standard Inverse
Phx [ . ] 2: IEC Very Inverse
TDNT: Min, trip 3: IEC Extr. Inverse
t““e[“ Psx ] 4 IEC Long Time Inv.
Setting IDMT: Hold time N 5 IEEE Moderately Inv,
pax 6: IEEE Very I
IDMT: Release N PSx [ * ] : ery lnverse
1: Without delay : IDMT: ‘Release N 7: IEEE Bxtremely Inv.
bSx 8: ANSI Normally I
2: Delayed as per char. [+ 1 : ormally inv.
9 i
MATN: Gen. ANSI Short Time Inv.
starting mode & ¢ 10: BNSI Long Time Inv,
017 027 1}
{[l: With start. 11: RI-Type Inverse
IN, Ineg @
12: RXIDG-Type Inverse
IDMT; Block. IDMT: Memory N
tIref, N> EXT clear
040 ) [ 040 112 }
«MAIN: Bloc L .
tim.st. IN,neg L IDMT: Hold time
306 400 N runnmg
[ 040 054 ]
IDMT: tlIref N>
elapsed
[ 040 083 ]
% | Parameter IDMT: Iref N IDMT: Iref N IDMT: Charac- IDMT: Factor kt,N
PSx dynamic  PSx teristic N PSx PSx
set 1 072 052 072 005 072 05 072 055
set 2 073 052 073 005 073 05 073 055
set 3 074 052 074 005 074 05 074 055
set 4 075 052 075 005 075 058 075 055
»[Parameter | IDMT: Min. trip |IDMT: Hold time N| IDMT: Release N
time N PSx PSx. PSy.
set 1 072 079 072 073 072 06
set 2 073 079 073 073 073 06
set 3 074 079 074 073 074 06
set 4 075 079 075 073 075 06
1 Yiiad 10250104
3-103 Residual current stage
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3 Operation

(continued)

i 2 3 4 5 ‘ 6 7
IDMT: tIref,N> 5 IDMT: Trip signal
Elg 39853 ] tl(’fig’g}s
B\RC: Blocking [ 85 ]
trl%
[, 042 000
«5CDD: Block,
dir. tkINref>
308 466
9 60 SBI7544A

3-104 Trip signal of the residual current stage
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3 Operation

(continued)

Holding time
As a function of the current, the P130C wili 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 while 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. !f 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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3 Operation

(continued)

! 2 ' 3 ‘ 5 6 7
Case A
IDMT: Starting 4[/// ///// /l/ l/// 7/// i’ //1
iref P> ! L [
{046 080 ) 200 ms =) = 200 ms
| [
rZ | s
TOMI: Hold time ‘ A il
£ 850053 1 | D o
| I LY
Determ, trip time -~ — ——— T T T T I e
600 ms | b | |
400 ms  — I I f
: l bl [
200 ms  — t : ! : __ Per characteristic
! | | Non-delayed
| ]
IDMT: tIref,P>
elapsed
[ 040 082 ]
Case B
IDMT: Starting [7 //;l ;////////// /// i
Iref P> _»i”_i
[ 046 080 ] b=~ 200 ms M 450 ms i

IDMT: Hold time
P runnmg 1

[ 040 05
Determ, trip time @ - —————~"——t+— T T T )T - T T T T —
600 ns Non-delayed
400 ms
Per characteristic
200 ms
IDMT: tlref,P>
elagsed
[ 040 082 ] @
+ | Parameter | IDMT: Hold time P
PSx
set 1 072 07
set 2 073 07
set 3 074 07
set 4 075 07
10 180 19250254
3-106. The effect of the holding time illustrated for the phase current stage as an example

Case A: The determined tripping time is not reached.
Case B: The determined tripping time is reached
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3 Operation

(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

0O Residual currents system

Disabling and enabling
short-circuit direction

determination
Short-circuit direction determination can be disabled or enabled from the local control
panel. Moreover, enabling can be carried out separately for each parameter set.
1 2 3 4 5 & 7
«
SCDD: General
enak[)le USER :
017 070
\_1 [_
0
1 y SCDD: Enabled
0: No J [ 040 098 ]
1: Yes
«
5CDD; Enable
PSx
—j[ ' ]r— * | Parameter ggDD: Enable
X
0 set 1 076 235 ..
1 set 2 077 235
set 3 078 235
0: No set 4 079 235
1: Yes
i & 1975077
3-106 Disabling and enabling short-circuit direction determination
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3 QOperation

(continued)

Phase current 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 angle is used.

For a single-pole fault in A-G, for example, the current A and the voltage Vg are
selected as measured variables, and a characteristic angle op 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 corrésponding 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 current is in the range <+ 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.

‘ 3 ‘ 4 I 5 3 7
/ Heasurenm. relation

[ Forward direction |
Ve
e
/

22N Line of direct, dec.

? i SE250054
3-107 Example of formation of phase current stage direction decision with a single-pole fault in A-G, an inductive system, and a clockwise rotary
field
P130C-301-401-601 / AFSV.12.09340 EN 3-147



3 Operation

(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).

o n0oa

A phase starting signal is present.

At least two phase-to-phase voltages are greater than 200 mV.
All three phase currents are greater than 0.1 lyom.

0 There is no external signal MAIN: M.c.b. trip V EXT.

If there is no enable for direction determination, then the following internat signal is

generated: SCDD: Phase curr. stage bl.

SCDD: Enabled
[ 040 098 ]

MCMON: Meas,
circ, V faulty
[ 038 023 ]

+«MAIN: Block.
I>,kIref,P>

306 521
proc: Starting
>>

1
Bng? g%grging

I>>>
[ 039 075 )

VA-G
VB-G
VC-G

R
O o

100

=]

>200 mv

1

+ I 1T

T =

z >0.1 Inom

1

a[lalls

SCDD: Blocked
[ 040 062 ]

SCDD; Determin, ¢
P enabled
304 456

SCDD: Phase .
curr.stage bl.
L)

19250284

3-108 Enable for the direction determination function of the phase current stages
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{(continued)

After direction determination ts 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.

[0 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.

MAIN: Rotary
field

010 049 1} \
: Clockwise rotation

[

#2: hnti-clockwise rot

+5CDD: Determin.

P enabled

04 456

]

+MAIN; Starting
A int,

308 513

®

+MAIN: Starting . )
B int. Starting Selected meas, var,| Characteristic
06 S14 .
«MAIN: Starting Imeas Vmeas angle of
C int.
06 515 at at
- Setting Setting
1B Rotary field | Rotary field
10 Clockwise Anticlockwise
A IA VB-C +45° +135°
VA-G + B B B VC-A +45° +135°
VB-G — C IC VA-B +45° +135°
VC-G e L+ P A-B Ia VB-C +60° +150°
B-C IC VA-B +30° +120°
I c-3 IC VA-B +60° +150°
+ A-B-C IC VA-B +45° +135°
SCDD: Fault P
. A ) forward
Direction determin, [ 036 018 )
5CDD: Fault P
backward
[ 036 019 ]
4 ’ 150 19250294
3-109 Direction 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:

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

O The direction for t;» is set on backward, and the short-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

following conditions is met:

O The direction for 1, 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 short-circuit direction determination
function identifies a fault in the forward direction.

A biocking signal for the IDMT phase current stage is formed if one of the foliowing

‘conditions is met:

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

O The direction for tyep- 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. frip, 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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3 Operation

(continued)

1 2 M 4 5 6 7
<
SCDD: Trip bias
PSy
L+ 1
1
4
1
0: No ]
1: Yes &
+SCDD: Phase
curr.stage bl. P
e SCDD: Direction
t> PSx
L+ 1
— —
1
2
3
1; Forward directional
2: Backward directional Tl 53 5CDD: Block. .
) - direct. tI>
3: Non-directional . [ 304 481
&
SCDD: Fault P
forward 1
[s 036 018_1
CDD: Fault P
backward —
[ 036 019 ] P
SCDD: Direction t
I>>  PSx
[ *
—1

wt\v»—l_l

S5CDD: Block. - .

& 21 3
1: Forward directional dlreagt.h tI>>

2: Backward directional

3: Non-directional ’ 3
. -
SCDD; Direct.
tIref,P> PSx
> 1
— —
1
2
3 5 51 SCDD: Block. .
1: Forward directional ) dlr.mt‘}‘(sl ref>
2: Backward directional ¥
3: Non-directiomal k|
+ | Parameter [SCDD; Trip bias |[SCDD: Direction |SCDD: Direction t]SCDD; Direct.
PSx tI> PSx I>> PSx tIref B> PSx
set 1 017 07 017 071 17 072 017 066
set 2 77 236 077 237 077 238 077 233
set 3 078 236 078 237 078 238 078 233
set 4 079 236 079 237 079 238 079 233
5 205 13750304
3-110 Formation of the blocking signals for the phase current stage
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(continued)

Residual current stages

The measured residual current Iy and the neutral displacement voltage Ve = -Vn.g 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 appties if the vector of the residual current is in the range > £ 90°

H
b
H

of the measuring position.

in the following example the system neutral has been grounded with a relatively low
resistance. When there is a singie-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.

b

&0

L%Be of direct. dec.

| Forward direction |

Measurem. relation

SBZ5006A

3-111 Example of direction decision formation for residual current stage

3-1862
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3 Operation

(continued)

Enabling the residual

current stages

The enable for the direction determination function of the residual current stages is

issued if the following conditions are satisfied simultaneously:

O The short-circuit direction determination function is enabled.

O The short-circuit direction determination function is not blocked by measuring circuit

monitoring (see ‘Measuring Circuit Monitoring’).

oo g o

A zero-sequence starting signal is present.
The residual current is greater than 0.01-lom. -

There is no external signal MAIN: M.c.b. trip V EXT.
The neutral displacement voltage is greater than the set trlggerlng value of the
function SCDD: VNG>.

1 2 3 7
5CDD: Enabled
Lj 098 ]
CMON Meas.
i;;rc v failt
IN: Star in !
N int i 2
06 516
DTOC: Starting <
IN>> .
E) 040 041 ) SCDD: VNG>
TOC: Starting PSx
IN>>> — [ *
[ 039 078 ) 1
VA-G . D
VB-G + IT
yc-6 +
> 0.01 Inom
1 SCDD: Determin. <
1 l N enabled
| SV 304 455
IN SCDD: Resid, +
- =) curr.stage bl.
304 454
Parameter SCDD: VNG>
PSx
set 1 017 077
set 2 077 244
set 3 078 244
set 4 079 244
7 100 19750314
3-112 Enable 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.
I 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.

1 2 3 4 7
£
+SCDD: Determin. iﬁgﬁ’g Chazact.
N enabled L—«l [ ¥ ]
304 455
—
N ¢
Direction determin,
VA-G P
YB-G M
ve-6 + SCDD: Ground
fault forward
{S 040 0 :
CDD; Ground
fault backw.
[ 040 038}
Parameter SCDD: Charact.
angle G PSx
set 1 017 076
set 2 077 243
set 3 078 243
set 4 079 243
14 19750324
3-113 Direction determination of the residual current stages
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(continued)

Formation of the blocking
signal for the residual
current stages

P130C-301-401-601 / AFSV.12.09340 EN

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:

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

O The direction for iy is set on backward, and the short-CIrcult direction determination
function idenfifies 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 {i.»> is set on forward, and the short-circuit direction determination
function identifies a fault in the backward direction.

O The direction for tyss 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 tjep» is set on forward, and the short—cirouit direction determination
function detects a fault in the backward direction.

O The direction for ten- IS set on backward, and the short-circuit direction determmatlon
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 specifyat 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.

3-1565



3 Operation

(continued)

+«MAIN: Starting
A int.

306 513
«MAIN: Starting
B int.

306 514 .
+MAIN: Starting
C int.
306 515, .
SChp: Trip bias
PSx

S
} 017 074 ]
1: Yes

«SCDD: Resid,
curr, stage bl.
304 454

SCDD: Ground

v
S€DD: Block. bias
G PSx
[ *
-
0
1
0: No
1: Yes
&
121}
p—
v
SCDD: Direction
tIN>  PSx
[+ 1
— —
1
2
3

1: Forward directional

2: Backward directional

3: Non-directional

SCDD: Block. .

fault forward
% 040 037-]
CDD: Ground

fault backw.

direct. tIN>
304 462

Pl
[ 040 036 ] SCDD: Direction
tIN>> PSx
[ * 1
—
1
2
; ; 3 « 71 SCDD: Block, .
1: Forward directional ————D—“- direct. tIN>>
P 304 461
2: Backward directional’ 4‘7&*
3: Non-directional 3
4 -
SCDD: Direct.
tiref N> PSx
L+ 1
— —
1
2
: lock
. : T Il SCDD: Block. L3
1: Forward directional & 21 dir. tkiNref>
304 486
2: Backward directiomal L1
3: Non-directional -
&
% | Parameter SCDD: Block. bias| SCDD: Direction [SCDD: Direction [SCDD: Direct.
G PSx LIN> PSx tIN>> PSx tlref N> PSx
set 1 017 078 017 073 017 075 017 067
set 2 077 245 077 240 077 24 077 242
set 3 078 245 078 240 078 24 078 242
set 4 079 245 079 240 079 24 079 242
¢ 20 19750334
3-114 Formation of the blocking signals for the residual current stage
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(continued)

Signaling 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.
1 7
SCDD: Fault P 1 SCDD: Fault
forward = P or G forwd.
[s 036 018 } [ 040 039 1]
CDD: Ground
fault forward —
[ 040 037 ]
SCDD: Fault P 1] SCDb: Fault
backward - P or G backw.
% 036 019 1 [ 040 040 ]
CDD: Ground
fault backw. —
{ 040 038 1}
i} 60 SBZ6028K
3-115 Fault signals of phase current stage or residual current stages, forward or backward
3-157
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3 Operation

(continued)

3-158

3.24 Switch on to Fault Protection (Function Group SOTF)

When the circuit breaker is closed manually, it is possible fo 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 blocking signal is generated with the starting signal for the timer stage. This

signal prevents the ARC from being activated when a manual close causes switching on
to a fault.
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3 Operation

(continued)

4

1 3

SOTF: General
enable USER
[ 011 068 ]

«MAIN; Protection

1 »~i &
: No II

1:

Yes

L4

SOTF: Manual
close timer

[ 011 060 ]

I

active
3DE 001

SQTF; Par, ARC
runn1n8 EXT
[ 039 063 }
«ARC: Close

request

303 102

MAIN: Manual

close EXT
[ 036 047 ]

1T

Ls11 +q |
_@ 1

SOTF: Operating
ode

[ 011 061 ]

Awl\:)—'.-!

. Trip by I>
: Trip by I>>
: Trip by I>>>

4: Trip by gen.
rt.

DTOC: Starting I> o1 sta
& 040 036 ]
DMT: Starting

P>

Ire
b 046 080 3,
TOC: Starting

>
% 040 029 7
TOC: Starting

439 075 1
o%AIN: Genegal

starting int.
306 53%

SOTF: Enabled
[ 040 069 ]

SOTF: tManual-
close runm,

[ 036 063 }

SOTF: Bl. ARC .
by close cmd
305 625

SOTF: Trip signal
[ 036 064 ]

! : 150 SBI5067C
3-116 Switch on fto fault protection
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3 Operation

(continued)

Protective signaling

Disabling or enabling
protective signaling

Readiness of the protective
signaling function

3-160

3.25 Protective Signaling (Function Group PSIG)

Protective signaling is used together with short-circuit direction determination in power
systems with single-side infeed and a subsequent parallel line configuration (line section).
Selective instantaneous clearing of the line section affected by the fault is initiated by this
function, while the IDMT or DTOC tripping times are bypassed.

The function can be disabled or enabled from the integrated local control panel or
through binary signal inputs.

Activation is enabled independent of parameter subset via PSIG: General enable
USER. Activation is enabled for parameter subset PSx via PSIG: 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. If only PSIG: Enable
EXT is assigned to a binary signal input then protective signaling will be enabled by a
positive edge of the input signal; it will be disabled by a negative edge. If 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:

A 0 1t must be activated.

O There is no external block

O There is no transmission fault.
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3 Operation

(continued)

PSIG: Enable EXT
[ 037 025 1}

PSIG: Disable EXT
[ 037 026 ]

«MAIN: Protection
active

308 Do
PSIG: Blocking
EXT
¥ 036 049 ]
SIG: Telecom.
faulty
[ 0367060 )

1 prid

: |

-

<
PSIG; General
enable USER
[ 015 004 ]
¢
1 0
0: No
1: Yes ]
<
PSIG: Enable
PSx
L+ 1
— —
i
1
0: No
1: Yes
i
INP; Fct.U
assl . XXX
Fglx %xx ]
.
Uxl
Ux2
Ux3
Uxx
hddress 037 025 s 21
Mddress 037 026
&
& ] 7 Sﬂ}
J & | 2 —PR
P a
PSIG: Enable
USER
[ 003 132 ]
0
I 1
0: don't execute
1: execute
.
P4
PSIG: Disable
USER
[ 003 131 ]
[
0
IL 1
0: don't execute
-1: execute L33
L
Parameter PSIG: Enable
PSx
set 1 015 014
set 2 015 015
set 3 015 016
set 4 - 015 017

PSIG: Enabled
[ 015 008 ]

PSIG: Ext./user
enable
[ 037 023 ]

PSIG: Ready
[ 037 027 ]

PSIG: Not ready
[ 037 028 ]

4525032h

3-117

Protective signaling ready to operate

P130C-301-401-601 / AFSV.12.09340

3-161




3 Operation

(continued)

Forming the
communication link

To form the communication link it is necessary to connect either the break contact or the
make contact of the transmitting relay, depending on the transmitting relay mode selected
(‘Transm. relay make contact’ or ‘Transm. relay break contact’), to the

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

400243 Substation a

-

' PSIG: Receive EXT

L+ /-
0. x/f iosie

' PSIG: Send
(transm,relay}

L+ L~

K. —

Pilot wire Pilot wire

Substation b

PSIG: Receive EXT
7 L+/L-
-U.. IL—/L+

PSIG: Send
(transm.relay)

2 160 SBI5031A
3-118 Protective signaling using pilot wires, selected mode of operation: transmission relay break contact
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3 Operation

(continued)

Operation of the protective

signaling function
If a general starting condition begins, then the loop is opened without delay (transmitting).
When a general starting signal is present and the set starting time has elapsed, loop
reclosing takes place as follows in accordance with the mode selected at
PSIG: Direct. depend. PSx and as a function of the direction decisions:

O Independently of any direction decision

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

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

O As a function of whether one of the foliowing 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 PS1G: Receive EXT input of a closed loop are present,
then the signal PS1G: Trip by PSIG is generated without delay. The loop recloses
after dropout of the general starting condition and after a delay equal to the release time
thatcan be setat PSIG: Release t. send. PSx.

If protective signaling is not ready, the DC loop will be open if Transm. relay make contact

has been selected as operating mode for the transmitting relay or closed if Transm. relay
break contact has been selected.
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3 Operation

(continued)

PSIG: Receive EXT

X PSIG: Receive
[ 036 048 ] (mgnal&
[ 037 029 ]
L
PSTG: Ready o b3 Trpping
7 027 o+ 1
[ 03 1 — —
MAIN: General t 0
startin + | Parameter PSIG: Tripping PSIG: Direc,
[ 040 000 ) time PSx dependence PSx
set 1 015 011 015 001
< set 2 024 003 015 115
PSIG: Direc. set 3 024 063 015 116
¢ dependence PSx set 4 025 023 015 117
¥
— ) — +[Parameter |P5IG: Release PSIG: DC loop op.
t. send PSx mode PSy
1 set 1 015 002 015 012
2 set 2 024 00 024 05
set 3 024 06 025 03
3 set 4 025 02 025 071
4
1: Without
2: Phase curr. system

0 PSIG: Trip signal
3: Residual curr.system ™ 1 _u ) [ 038 007 ]

4: Phase/resid.c.system
&
1%
SCDD: Fault P
forward el
[S 036 018_]
CDD: Fault P
backward
[5 036 019
CDD: Ground =
fault forward &
% 040 037
CDD: Ground .
fault backw. ]
[ 040 038 ]
&
O»—
&
K1
|
P4
PSIG: Release
ct. send PSx
* ]
1 — . PSIG: Send
(501 6%&5 ]
X 0 t SIG: Send
< (transm, relay)
037 02
«
ES{G: Tes(t!SER «
elecom. PSI1G: DC loop op.
[ 015 009 ] mode PSx P op
L L > 1
0 —1 -
11 1s 1 !
0: don't execute 2
1: Transm,rel.break con
1: execute
2: Transm,rel.make con,
Y] PSIG: Test
1 = telecom, chann.
PSIG: Test [ 034 016 1
telecom, EXT 1s
[ 036 038 1
4 0 19750364

3-119 Protective signaling logic
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3 Operation

(continued)

Protective signaling

monitoring and loop check
The pilot wires are monitored for interruptions. If, in fault-free operation (i.e., in the
absence of a general starting condition), no signal is received through the loop for a
period longer than the set release time of the transmitting relay + 600 ms, then the signal
PSIG: Telecom. faulty 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 PS1G: Test telecom. USER.

i 2 3 4 5 6 7
APSIG: Release
t. send PSx
[ * ]
PSIG: Receive EXT J & Release time send
[ 036 048 ] } 600ms 9 ; PSIG: Telecom.
faulty
MAIN; Geperal [ 0367060 ]
startlng .
[ 040 000 1 SFMON: Telecom.
faulty
{ 0987006 ]
* | Parameter PSIG: Release
t. send PSx
set 1 015 002
set 2 024 00
set 3 024 06
set 4 025 02
5 oW 15750 %h
3-120 Faulty transmission channel of protective signaling
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3 Operation

(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 reciosure
followed by a subsequent successful time-delay reclosure.
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3 Operation

(continued)

HSR has failed TBR successful

'y

)
B

NN
3

ARC: Ready
[ 004 068 ]

ARC: Cycle
runnln
037 800 ]

DTOC: Starting I>
[ 040 036 ]

«ARC: HSR trip
t. I> runn,
03 154

+ARC: TDR trip
t. I> runn.
303 155

MRIN: Gen. trip
command 1 |
[ 036 071 1 | |

2200
ARC: Oper. time //l

runnln
037 805

 |
|

Terminated

ARC: Dead time Lzt
HSR_runn, @
[ 037 002 1

7777777777
®

ARC: Dead time
TDR runm,
[ 037 003 }

»
7/
!
b
|
I
1

.
I
E
|

MBIN: Close
command
[ 037 009 ]

Terminated

ARC: Reclaim time T
. runnln

036 042 ) ® ®

f 05

T ,, e —
ARC Blocking Vi /////// 0 //////2' !7'-
I 2 000 ) |
ARC: Reclosure /
successful
[ 036 062 ]
@ @ ® ® ® ®
+ | Parameter |ARC: HSR trip. ARC: TDR trip, ARC: Operative ARC: HSR dead ARC: TDR dead ARC: Reclaim
time I> PSx time I> PSx time ~ PSx time PSx time PSx time PSx
set 1 015 072 015 073 015 066 015 056 015 057 015 05
set 2 024 040 024 04 024 035 024 030 024 03 024 0
set 3 025 000 025 00 024 095 024 090 024 09 024 0
set 4 025 060 025 06 025 055 025 050 025 05 025 0
@ MAIN: Close cmd.pulse time [ 015 067 ]
ARC: No. permit. TDR PSx Setting: 1

SBIT571h

3-121
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Example for an ARC sequence

3-167




3 QOperation

(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, multiple
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 only TDRs are also possible if the
ARC operating mode is set accordingly.

1

0

3 4 5 3 7
P4
ARC: Operatin
mode pPSx s
- *
— —
1
2
3
1: BSR/TOR % | Parameter ARC: Operatin
permitted ‘Sg ‘Eeosil’sx g
2: TDR onl . set 1 5
permitteg ¥ set 2 24 025
set 3 024 085
3; Test HSR only set 4 025 045
permit .
1975037A

3-122 Setting the ARC operating mode

3-168
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