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STANDARD SAFETY STATEMENTS AND EXTERNAL LABEL INFORMATION
FOR SCHNEIDER ELECTRIC ENERGY EQUIPMENT

1.

INTRODUCTION

This Safety Section and the relevant equipment documentation provide full information on
safe handling, commissioning and testing of this equipment. This Safety Section also
includes reference to typical equipment label markings.

The technical data in this Safety Section is typical only, see the technical data section of the
relevant equipment documentation for data specific to a particular item of equipment.

the contents of this Safety Section and the ratings on the equipment’s rating

f Before carrying out any work on the equipment the user should be familiar with
label.

Reference should be made to the external connection diagram before the equipment is
installed, commissioned or serviced.

Language specific, self-adhesive User Interface labels are provided in a bag for some
equipment.

HEALTH AND SAFETY

The information in the Safety Section of the equipment documentation is intended to ensure
that equipment is properly installed and handled in order to maintain it in a safe condition.

It is assumed that everyone who will be involved with the equipment is familiar with the
contents of this Safety Section, or the Safety Guide (SFTY/4L M).

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

Before working in the terminal strip area, the equipment must be isolated.

Proper and safe operation of the equipment 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 the equipment.

Qualified personnel are individuals who:

« Are familiar with the installation, commissioning, and operation of the equipment and of
the system to which it is being connected;

* Are able to safely perform switching operations in accordance with accepted safety
engineering practices 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 practices;

e Are trained in emergency procedures (first aid).

The equipment documentation gives instructions for its installation, commissioning, and
operation. However, the manuals cannot cover all conceivable circumstances or include
detailed information on all topics. In the event of any questions or specific problems arising,
do not take any action without proper authorization. Contact the appropriate Schneider
Electric Energy technical sales office and request the necessary information.
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3.1

3.2

SYMBOLS AND LABELS ON THE EQUIPMENT

For safety reasons the following symbols which may be used on the equipment or referred to
in the equipment documentation, should be understood before it is installed or
commissioned.

Symbols

AN

Caution:

D

A\

refer to equipment documentation Caution: risk of electric shock

1

Protective Conductor (*Earth) terminal Functional/Protective Conductor (*Earth)

terminal

Note: This symbol may also be used for a Protective Conductor (Earth) Terminal if that
terminal is part of a terminal block or sub-assembly e.g. power supply.

Labels

*NOTE: THE TERM EARTH USED THROUGHOUT THIS TECHNICAL MANUAL IS THE
DIRECT EQUIVALENT OF THE NORTH AMERICAN TERM GROUND.

See Safety Guide (SFTY/4L M) for typical equipment labeling information.

4.

INSTALLING, COMMISSIONING AND SERVICING

A\

Equipment connections

Personnel undertaking installation, commissioning or servicing work on this
equipment should be aware of the correct working procedures to ensure safety.

The equipment documentation should be consulted before installing,
commissioning, or servicing the equipment.

Terminals exposed during installation, commissioning and maintenance may
present a hazardous voltage unless the equipment is electrically isolated.

Any disassembly of the equipment may expose parts at hazardous voltage, also
electronic parts may be damaged if suitable electrostatic voltage discharge (ESD)
precautions are not taken.

If there is unlocked access to the rear of the equipment, care should be taken by
all personnel to avoid electric shock or energy hazards.

Voltage and current connections should be made using insulated crimp
terminations to ensure that terminal block insulation requirements are maintained
for safety.

Watchdog (self-monitoring) contacts are provided in numerical relays to indicate
the health of the device. Schneider Electric Energy strongly recommends that
these contacts are hardwired into the substation's automation system, for alarm
purposes.

To ensure that wires are correctly terminated the correct crimp terminal and tool
for the wire size should be used.

The equipment must be connected in accordance with the appropriate connection
diagram.

Protection Class | Equipment

- Before energizing the equipment it must be earthed using the protective
conductor terminal, if provided, or the appropriate termination of the
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supply plug in the case of plug connected equipment.

- The protective conductor (earth) connection must not be removed since
the protection against electric shock provided by the equipment would be
lost.

- When the protective (earth) conductor terminal (PCT) is also used to
terminate cable screens, etc., it is essential that the integrity of the
protective (earth) conductor be checked after the addition or removal of
such functional earth connections. For M4 stud PCTs the integrity of the
protective (earth) connections should be ensured by use of a locknut or
similar.

The recommended minimum protective conductor (earth) wire size is 2.5 mm?
(3.3 mm2 for North America) unless otherwise stated in the technical data section
of the equipment documentation, or otherwise required by local or country wiring
regulations.

The protective conductor (earth) connection must be low-inductance and as short
as possible.

All connections to the equipment must have a defined potential. Connections that
are pre-wired, but not used, should preferably be grounded when binary inputs
and output relays are isolated. When binary inputs and output relays are
connected to common potential, the pre-wired but unused connections should be
connected to the common potential of the grouped connections.

Before energizing the equipment, the following should be checked:
- Voltage rating/polarity (rating label/equipment documentation);
- CT circuit rating (rating label) and integrity of connections;
- Protective fuse rating;

- Integrity of the protective conductor (earth) connection (where
applicable);

- Voltage and current rating of external wiring, applicable to the application.

Accidental touching of exposed terminals

If working in an area of restricted space, such as a cubicle, where there is a risk of
electric shock due to accidental touching of terminals which do not comply with
IP20 rating, then a suitable protective barrier should be provided.

Equipment use

If the equipment is used in a manner not specified by the manufacturer, the
protection provided by the equipment may be impaired.

Removal of the equipment front panel/cover

Removal of the equipment front panel/cover may expose hazardous live parts,
which must not be touched until the electrical power is removed.

UL and CSA listed or recognized equipment

To maintain UL and CSA approvals the equipment should be installed using UL
and/or CSA listed or recognized parts of the following type: connection cables,
protective fuses/fuse holders or circuit breakers, insulation crimp terminals, and
replacement internal battery, as specified in the equipment documentation.

Equipment operating conditions

The equipment should be operated within the specified electrical and
environmental limits.
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Current transformer circuits

Do not open the secondary circuit of a live CT since the high voltage produced
may be lethal to personnel and could damage insulation. Generally, for safety, the
secondary of the line CT must be shorted before opening any connections to it.

For most equipment with ring-terminal connections, the threaded terminal block
for current transformer termination has automatic CT shorting on removal of the
module. Therefore external shorting of the CTs may not be required, the
equipment documentation should be checked to see if this applies.

For equipment with pin-terminal connections, the threaded terminal block for

current transformer termination does NOT have automatic CT shorting on removal
of the module.

External resistors, including voltage dependent resistors (VDRS)

Where external resistors, including voltage dependent resistors (VDRS), are fitted
to the equipment, these may present a risk of electric shock or burns, if touched.
Battery replacement

Where internal batteries are fitted they should be replaced with the recommended
type and be installed with the correct polarity to avoid possible damage to the
equipment, buildings and persons.

Insulation and dielectric strength testing

Insulation testing may leave capacitors charged up to a hazardous voltage. At the
end of each part of the test, the voltage should be gradually reduced to zero, to
discharge capacitors, before the test leads are disconnected.

Insertion of modules and pcb cards

Modules and PCB cards must not be inserted into or withdrawn from the
equipment whilst it is energized, since this may result in damage.

Insertion and withdrawal of extender cards

Extender cards are available for some equipment. If an extender card is used,
this should not be inserted or withdrawn from the equipment whilst it is energized.
This is to avoid possible shock or damage hazards. Hazardous live voltages may
be accessible on the extender card.

External test blocks and test plugs

Great care should be taken when using external test blocks and test plugs such

as the MMLG, MMLB and MICOM P990 types, hazardous voltages may be

accessible when using these. *CT shorting links must be in place before the

insertion or removal of MMLB test plugs, to avoid potentially lethal voltages.

*Note: When a MiCOM P992 Test Plug is inserted into the MiCOM P991 Test Block, the
secondaries of the line CTs are automatically shorted, making them safe.

Fiber-optic communication

Where fiber-optic communication devices are fitted, these should not be viewed
directly. Optical power meters should be used to determine the operation or
signal level of the device.

Cleaning

The equipment may be cleaned using a lint free cloth dampened with clean water,
when no connections are energized. Contact fingers of test plugs are normally
protected by petroleum jelly, which should not be removed.

Maintenance and installation

For safety reason, no work must be carried out on the V11F until all power
sources to the unit have been disconnected
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5.

DE-COMMISSIONING AND DISPOSAL

é De-commissioning
The supply input (auxiliary) for the equipment may include capacitors across the
supply or to earth. To avoid electric shock or energy hazards, after completely
isolating the supplies to the equipment (both poles of any dc supply), the
capacitors should be safely discharged via the external terminals prior to de-
commissioning.

Disposal

It is recommended that incineration and disposal to water courses is avoided.
The equipment should be disposed of in a safe manner. Batteries should be
removed from any equipment before its disposal, taking precautions to avoid
short circuits. Particular regulations within the country of operation, may apply to
the disposal of the equipment.

6.1

6.2

6.3

6.4

TECHNICAL SPECIFICATIONS FOR SAFETY

Where UL Listing of the equipment is not required the recommended fuse type is a high
rupture capacity (HRC) type with a maximum current rating of 16 Amps and a minimum DC
rating of 250 Vdc, for example the Red Spot NIT or TIA type.

To maintain UL and CUL Listing of the equipment for North America a UL Listed fuse shall
be used. The UL Listed type shall be a Class J time delay fuse, with a maximum current
rating of 15 A and a minimum DC rating of 250 Vdc, for example type AJT15.

The protective fuse should be located as close to the unit as possible.
Protective fuse rating

DANGER - CTs must NOT be fused since open circuiting them may
produce lethal hazardous voltages.

Protective class

IEC 60255-27: 2005 Class I (unless otherwise specified in the
equipment documentation).

Installation category
IEC 60255-27: 2005 Installation category Il (Overvoltage Category lll):
EN 60255-27: 2005 Distribution level, fixed installation.

Equipment in this category is qualification tested at
5 kV peak, 1.2/50 ps, 500 Q, 0.5 J, between all
supply circuits and earth and also between
independent circuits.

Environment

The equipment is intended for indoor installation and use only. If it is required for use in an
outdoor environment then it must be housed in a specific cabinet which will enable it to meet
the requirements of IEC 60529 with the classification of degree of protection IP54 (dust and
splashing water protected).

Pollution Degree - Pollution Degree 2 ~ Compliance is demonstrated by reference to safety
Altitude - Operation up to 2000 m standards.

IEC 60255-27:2005
EN 60255-27: 2005
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VAMP DOCUMENTATION STRUCTURE

The manual provides a functional and technical description of the VAMP protection relay and
a comprehensive set of instructions for the relay’s use and application.

The section contents are summarized below:
V11F/EN IT Introduction

A guide to the VAMP range of relays and the documentation structure. Also a general
functional overview of the relay and brief application summary are given.

V11F/EN TD Technical Data

Technical data including setting ranges, accuracy limits, recommended operating conditions,
ratings and performance data. Compliance with norms and international standards is quoted
where appropriate.

V11F/EN GS Getting Started

A guide to the different user interfaces of the protection relay describing how to start using it.
This section provides detailed information regarding the communication interfaces of the
relay, including a detailed description of how to access the settings database stored within
the relay.

V11F/EN ST Settings

List of all relay settings, including ranges, step sizes and defaults, together with a brief
explanation of each setting.

V11F/EN OP Operation

A comprehensive and detailed functional description of all protection and non-protection
functions.

V11F/EN AP Application Notes

This section includes a description of common power system applications of the relay,
calculation of suitable settings, some typical worked examples, and how to apply the settings
to the relay.

V11F/EN MR Measurements and Recording
Detailed description of the relays recording and measurements functions.
V11F/EN CM Commissioning

Instructions on how to commission the relay, comprising checks on the calibration and
functionality of the relay.

V11F/EN MT Maintenance
A general maintenance policy for the relay is outlined.
V11F/EN TS Troubleshooting

Advice on how to recognize failure modes and the recommended course of action. Includes
guidance on whom at Schneider Electric Energy to contact for advice.

V11F/EN SG Symbols and Glossary
List of common technical abbreviations found within the product documentation.
V11F/EN IN Installation

Recommendations on unpacking, handling, inspection and storage of the relay. A guide to
the mechanical and electrical installation of the relay is provided, incorporating earthing
recommendations. All external wiring connections to the relay are indicated.
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V11F/EN CM Communication Database

This section provides an overview regarding the SCADA/DCS communication interfaces of
the relay.

V11F/EN VH Firmware and Service Manual Version History

History of all hardware and software releases for the product.
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INTRODUCTION TO VAMP

VAMP is a comprehensive solution capable of meeting all electricity supply requirements.
It comprises a range of components, systems and services from Schneider Electric Energy.

Central to the VAMP concept is flexibility.

VAMP provides the ability to define an application solution and, through extensive
communication capabilities, integrate it with your power supply control system.

VAMP products include extensive facilities for recording information on the state and
behavior of the power system using disturbance and fault records. They can also provide
measurements of the system at regular intervals for a control center enabling remote
monitoring and control to take place.

For up-to-date information on any VAMP product, visit our website:

www.schneider-electric.com
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3.

3.1

3.2

PRODUCT SCOPE

The V11F is a 3 phase and earth fault non-directional overcurrent protection relay which has
been designed to control, protect and monitor industrial and distribution installations. Refer to
section 3.2.

The scope of V11F applications includes:

e industry and distribution LV networks (refer to “3.3. Protection functions suitable for low
voltage” section in this chapter)

e industry and distribution MV and HV networks,
e back-up protection in HV applications.

The relay protects one, two or three-phase applications against earth fault and phase-to-
phase short-circuit faults. Thanks to a built-in USB port, disturbance records (selected
models), fault records, events and relay settings can be downloaded to a local PC (selected
Models).

Settings for the protection elements are entered using the front panel keyboard and can be
checked on the local display or using the MiCOM S1 Studio 5.1.0 (or higher) setting software
(selected Models).

Key for the manual

The V11F relays are available in several hardware versions offering different numbers of
outputs, inputs, communication ports etc. called “Models” (Model: L, N, A, B, E).

Please refer to the commercial publication for further information on the product features and
application arrangements.

Functional overview

The V11F relay offers a wide variety of protection functions.
The protection features are summarized below:

Function

PROTECTION FUNCTIONS OVERVIEW .
available

Three non-directional overcurrent stages are provided for each
phase. The first (I>) and the second stage (I>>) may be set to
Inverse Definite Minimum Time (IDMT) or Definite Time (DT);
the third stage (I>>>) may be set to DT only.

50/51 All models

Three non-directional overcurrent stages are provided. The first
stage (IN>) may be set to Inverse Definite Minimum Time | Al models
(IDMT) or Definite Time (DT); the second and third stage (IN>> | (IN>>>:E only)
and IN>>>) may be set to DT only.

50N/51N

SOTF Switch On To Fault Phase Overcurrent Stage. AB.E

The Blocked Overcurrent Logic is available for each protection
element. This consists of a start signal and protection block
timer that can for instance be used to implement busbar blocking
schemes.

BOL ABE

The Selective Overcurrent Logic provides the capability of
temporarily altering (i.e. lengthen) the time-delay settings for
stages 2 and 3 of the phase overcurrent and earth fault
elements.

SOL

One stage is provided to be used as backup protection for both

46 phase-to-earth and phase-to-phase faults.

RMS thermal overload (single time constant) protection with
49 thermal characteristics, suitable for both cables and N,A,B,E
transformers. Both Alarm and trip stages are provided.
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PROTECTION FUNCTIONS OVERVIEW AL
available
46BC Broken conductor (open jumper) used to detect open circuit E
faults using the 12/11 ratio.
50BF Circuit breaker failure element with undercurrent detection. All models
79 Four-shot three-pole auto-recloser with external initiation and E
sequence coordination capability.
Second harmonic blocking that can be associated with all the AE
protection elements. '
USB port (in models: A,B,E with powering feature) N,A,B.E
— L(optional),
Rear communication port (RS485) N.AB.E
CB Control via a rear communication port (RS485) or dedicated ABE
binary input T
: : L(0), A(4),
Binary inputs B(4), E(8)
L(4), N(6),
Output contacts (Watchdog included) A(8), B(4),
E(6)
4 timers (AUX) AB.E
Comprehensive disturbance recording (waveform capture) AE
Time synchronization via binary input B,E
Circuit breaker status & condition monitoring A E
Nominal current (In and len) 1A or 5A switchable in menu All models

The V11F also offers the following relay management functions in addition to the functions
listed above.

« Up to 20 Fault Records, 5 Alarm Records, 200 Events (if ports are available) (when the
available space is exhausted, the oldest record is automatically overwritten by the new
one)

« Readout of actual settings available via the USB port or rear communication port
(RS485) (if ports are available)

e 2 alternative setting groups

e 3 phase current inputs

e Earth fault current input

e CB Control via the front panel menu

e Counters

* Programmable allocation of binary inputs and outputs

e Multi-level password protection
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Application overview

USB 5 " Recording features VIO features AUXILIARY FUNCTIONS MEASUREMENTS
ear po o S
port P Fault ’Z?’d'"g’ Outputs Relay: -2 Setting Groups - Phase current

RL1-RL3, WD - Self Diagnostic - Residual current

Setting RS485 port Alarm recording: -CB CIose/Tri_p via HMI - Trip, start, alarm c_ounters -
software 81 for DCS system 5 LEDs: 8 -Cold Load Pick-up - In (lon) 1A/5A switchable in
or Studio = menu
Event recording: Close and Trip - Blocking Logic
i keys -4 Auxiliary Timers
- SOFT (Switch on to fault)
Counters Output Relays:
RL4-RLS
- Auto-reclose counters
Output Relays: - Negative and positive
RL6-RL7 sequence currents
Binary Inputs:
- Selective Scheme Logic
- - - Time Synchronisation via 16x2 alphanumerical
X cB Blnag I[\guts Binary Input LCD display

Function available in all Models (L, N, A, B, E)
B Function available in Models: N, A, B, E only

Function available in Models: N, A, E only

Function available in Models: A, B, E only
I Function available in Models: A, E only

Function available in Model E only

L LIN 50/51 @ @ 49 e = Function available in Model A only

PJ101ENd

Figure 1. Functional diagram of the V11F

3.3 Protection functions suitable for low voltage
3.3.1 Low voltage earthing systems
There are 4 low voltage (LV) earthing systems designated by a 2 or 3-letter acronym:
¢ TN-S
e TN-C
e TT
o IT
The letters making up the acronym have the following meanings:

Letter Meaning

First letter Transformer neutral point

Earthed with an impedance

Directly earthed

ST i[O NICIA-IM Electrical exposed conductive parts of the consumer

Earthed

Connected to the neutral conductor

Third letter
(optional)

Protective Earth conductor

Separate N neutral conductor and PE Protective Earth conductor

Combined N neutral conductor and PE Protective Earth conductor (PEN)
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3.3.2 Capatibility of VAMP low voltage protection function

VAMP protection function can be used with low voltage (LV) as long as the conditions below
are met:

» The distribution circuit must be rated higher than 32A

» The installation must comply with standard IEC 60364.

For additional information about the compability of VAMP protection functions with low
voltage, please contact Schneider Electric technical support.

The table below lists the VAMP protection functions suitable for low voltage according to
earthing system used. VAMP protection functions not listed in this table are not suitable for
low voltage. The protection functions listed in this table are available according to the VAMP

type.

ANSI Earthing system

Protection d Comments
coae TN-S | TN-C

Phase overcurrent 50/51 = m [ [ Neutral conductor not
protected
Earth fault /Sensitive earth fault 50N/51N . . . W
Earth fault /Sensitive earth fault | 50G/51G . . . ®)
Threshold to be
Negative sequence /unbalance 46 [ [ [ [ adopted to the phase
unbalance
Thermal overload for cables 49RMS . . . . Neutral conductor not
/capacitors /transformer / generic protected
Restricted earth fault 64REF ] [ ] @
T_vvo—wm.dmg transformer 87T . . . .
differential
Directional phase overcurrent 67 [ L] a® a®
Directional earth fault 67N/67NC Inc_ompablllty W"Fh LV
diagrams (4-wire)
Directional active overpower 32pP " n @ @
Directional reactive overpower 32Q " n @ @
Under-voltage (L-L or L-N) 27 [ [ [ [
Remanent overvoltage 27R [ [ [ [
Over-voltage (L-L or L-N) 59 [ [ [ [
. @ @) Residual voltage not
59N ! .
Neutral voltage displacement [ [ available with 2 VTs
Negative sequence over-voltage 47 [ L] [ |
Over-frequency 81H [ L] [ |
Under-frequency 81L [ L] [ |
Rate of change of frequency 81R [ L] [ L]
Synchro-check 25 [ L] [ L]

m : Protection function suitable for low voltage (according to VAMP)
: Not recommended even on the second fault

. 2-wattmeter method not suitable for unbalanced loads

: Residual current too low in IT

. 2 phase-to-phase VTs
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3.4 Ordering options Information (Required with Order)

V11F Overcurrent Protection V11F . 1 N . \ .... N N . 1 .

Three Phase Overcurrent and Earth Fault Protection.
2x16 LCD display ¥,

Flush mounting case,

USB front port ¥ (not available in model L),

8 LEDs, 4 current inputs

Close and Trip keys on the front panel

Real time clock ©

Model
Enhanced Model L ( no Binary Inputs, 4 Binary Outputs)
Enhanced Model N ( no Binary Inputs, 6 Binary Outputs)
Enhanced Model B (4 Binary Inputs, 4 Binary Outputs) n
Enhanced Model A (4 Binary Inputs, 8 Binary Outputs)
Enhanced Model E (8 Binary Inputs, 6 Binary Outputs) &
Case type (mounting)
Standard flush-mounting case 1

m>» @™ Zz r

Earth current input

lon = 1 A/5A (selectable via HMI); 0.01 —2 lon
lon = 1 A/5A (selectable via HMI); 0.05—12 lon
lon = 1 A/5A (selectable via HMI); 0.01 —12 lon 3
Phase current inputs

In=1A/5A , (selectable via HMI); 0.1 —40 In 9

A~ WO

Vx Auxiliary Voltage Supply

Model A, B, E: 24 - 60 Vac/dc ? 1
Model L, N: 24 — 240 Vac/250 Vdc; Model A, B, E: 90 - 240 Vac/250 Vdc; 2

Type of binary inputs; Auxiliary voltage range for binary inputs
Standard; Voltage range as for Vx auxiliary voltage supply (see above) N
Communication port / protocol

Model L: Without USB port and RS485 0
Model L ¥,N,B,A,E: USB port “ and RS485 with settable switching between Modbus or IEC103 via HMI 1

Language

English /German/ French/ Spanish / Russian / Turkish / Regional (Polish) 1

Application

Standard 1

V11F accessories

Without N
Wall mounting case adaptor s
NOTES:

Y Model available in selected countries only

2 This option is not available for model N and L, because these models have increased Vx range
(24-240 Vac/250 Vdc) for option 2

®  This hardware version is available in selected countries only

4 In Model N USB port has not V11F supplying facilities

®  |n Model L and N LCD has no back-lit feature



I ntroduction VIIF/EN IT v3.1

VAVP 11F (IT) 1-11

® In Model L and N have no backup capacitor to support RTC. Typical support time for break in

auxiliary voltage powering is 60s.
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1. Mechanical specification
11 Case
Flush mounting case
approx. 0.5 kg
1.2 Terminals

AC Current Input Terminals

Threaded M3 screw-type plug-in terminals, with wire protection for conductor cross-section

(i) 0.2 - 6 mm? single-core

(i) 0.2-4 mmzfinely stranded
General Input/Output Terminals

For power supply, binary and contact inputs, output contacts and COM for rear
communications.

Threaded M3 screw-type plug-in terminals, with wire protection for conductor cross-section
(i) 0.2-4 mm? single-core

(i) 0.2-25 mmzfinely stranded

Local communication

USB port

Cable Type: USB 2.0

Connectors:

PC: type A male

V11F: type mini B 5-pin male

USB Cable: minimum 1P*28AWG/2C*24AWG, max : 2m

Rear Communications Port

EIA(RS)485 signal levels, two wire

Connections located on general purpose block, M3 screw

For screened twisted pair cable, distance to be bridged: multi-endpoint link: max. 100 m

Isolation to SELV level.
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2. RATINGS
2.1 Power Supply

Nominal auxiliary voltage Vx
(ordering options)

Operating range

Tolerable AC ripple

24 — 60 Vdc/ 24 — 60 Vac (50/60 Hz)
90 — 250 Vdc/ 90 — 240 Vac (50/60 Hz)
24 — 250 Vdc/ 24 — 240 Vac (50/60 Hz) (L and N)

19-72V (dc), 19 — 66 V (ac)
71-300V (dc), 71 — 265 V (ac)
19 — 300 Vdc/ 19 — 265 Vac (50/60 Hz) (L and N)

Up to 12% for a dc supply, per IEC 60255-11: 2008

Nominal Burden Auxiliary Power Supply Vx

Note:

For AC max. approx.:

(i) Initial position: no output nor LED energized.

(i) Active position: all outputs and LEDs energized.

VX range
Initial position Active position
24 2.5 45
24 — 60 Vac
48 3.0 5.5
110 4.0 6.5
90 — 240 Vac
(L, N : 24 -240Vac) 220/230 6.0 9.0
264 7.0 10.0

For dc Vx voltage max. approx:

VX range

Initial position

Active position

24 — 60 Vdc 15 35
90 — 240 Vvdc 2.0 35
Auxiliary Power IEC 60255- Within the auxiliary supply range:
Supply Voltage 11: 2008 - 90-250Vdc, the relay will withstand a 50 ms;
Interruption - 24-48Vdc, the relay will withstand a 20 ms;
Interruption of the DC auxiliary supply without de-
energizing.
EN 61000-4- Within the auxiliary supply range:
11: 1997

Power-up Time for Auxiliary
Supply Voltage only

- 90-250Vac, the relay will withstand a 50 ms;
- 24-48Vac, the relay will withstand a 20 ms;

Interruption of the AC auxiliary supply without de-
energizing.

Time to power up via auxiliary supply: < 0.5s
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2.2 Frequency (Current Inputs)

Nominal frequency 50 or 60 Hz (selectable in V11F menu)
2.3 Current Inputs

Phase current inputs:

Nominal current (In) 1 or 5 A (selectable via HMI)

RMS measurement in range 40 Hz - 1 kHz

Fundamental harmonic 40Hz - 70 Hz
measurement in range

Operating range 0.1-401In
Nominal Burden at In < 0.3 VA atIn=5A; < 0.1 VA at In=1A,

Thermal withstand 1s @ 100 x rated current
2s @ 40 xrated current

10s @ 30 x rated current

continuous: 4 x rated current

Connection Refer to section 12 of V11F Installation chapter
(V11F/EN IN)

Current transformer Detailed information and CT requirements are given in
requirements the Application chapter (V11F/EN AP)

Earth current inputs:

lon: earth fault input nominal current (len)

Nominal current ( Ien): 1 or 5 A (selectable via HMI)

Fundamental harmonic 40Hz - 70 Hz
measurement in range

Operating range Selected at order (Cortec):

0.01 - 2lon

0.05 - 12Ion

0.01 — 12lon (special version for some regions only)

Nominal Burden at Ion < 0.3 VA at In=5A; < 0.1 VA at In=1A;

Thermal withstand 1s @ 100 x rated current
2s @ 40 xrated current
10s @ 30 x rated current
continuous @ 4 x rated current

Connection Refer to section 12 of V11F Installation chapter
(V11F/EN IN)

Current transformer Detailed information and CT requirements are given in
requirements the Application chapter (V11F/EN AP)

Detailed information about CT requirements are given in the Application chapter (V11F/EN AP)
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2.4 Binary Inputs
Binary inputs type: Optically isolated inputs
Binary Inputs
Ordering ~ Filtering I\/llini_mu_m Maximum .
Codeof  time  Nominal Voltage Voltage operating POa1SatoN | pojarisation Maximum
Wi approx. e e voltage — continuous
(Logic 1) withstand
approx. approx.
y _ _ 16 Vdc 12mA 110 Vdc
1 30 ms 24 — 60 Vac/dc | 19.2 — 66 Vac/dc 18 Vac (66V) 78 Vac
2.5 mA 300 Vdc
1) _ _
2 30ms 90 — 240 Vac/dc | 71 — 264 Vac/dc 66 Vac/dc (264V) 264 Vac
Note:

2 Filtering time is declared for Nominal Voltage range. For voltage value below this range

additional filtering time delay: < 30ms must be taken into account.

Binary input energy consumption

Logic input burden for Vx ordering code 0

R imput = approx. 6kOhm

Logic input burden for Vx ordering code 1

R imput = approx. 109kOhm

Logic input recognition time

As filtering time + 2 ms
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2.5 Output Relay Characteristics

Contact ratings

Contact relay Dry contact, Ag Ni

Carry capability 5 A continuous

Rated Voltage 250 Vac

Breaking characteristics for RL1, RL2, RL3 and WD

Short-duration capacity 25Afor3s

Making capacity 150 A for 30 ms

AC breaking capacity 1250 VA resistive (cos @ = unity)
1250 VA inductive (cos ¢ = 0.7)

DC breaking capacity 250 Vdc;

50 W resistive
25 W inductive (L/R = 40 ms)

Operation time <10 ms

Durability

Loaded contact 10 000 operations minimum
Unloaded contact 100 000 operations minimum

Breaking characteristics for RL4 RL5, RL6, RL7

Short-duration capacity 25Afor3s

Making capacity 150 A for 30 ms

AC breaking capacity 1250 VA resistive (cos @ = unity)
1250 VA inductive (cos ¢ = 0.7)

DC breaking capacity 250 Vdc;

50 W resistive
25 W inductive (L/R = 40 ms)

Operation time <10 ms
Durability
Loaded contact 10 000 operations minimum

Unloaded contact 100 000 operations minimum
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3. INSULATION
Insulation resistance EN 60255-5: 2001 > 500 MQ at 500 Vdc
(Using only electronic/brushless insulation
tester).
High Voltage EN 60255-27: 2005 2 kV rms AC, 1 minute:
(Dielectric) Between all case terminals connected
Withstand together and the case earth.

Between all terminals of independent circuits
with terminals on each independent circuit
connected together.

Impulse Voltage EN 60255-27:2005 Front time: 1.2 ps, Time to half-value: 50 ps,
Withstand Test Peak value: 5 kV

Source Characteristics: 500 Ohm, 0.5 J.
Common and differential mode: power supply,
terminal block (excluding RS485), binary
inputs, relays

Creepage Distances EN 60255-27:2005 Pollution degree 2,

and Clearances Overvoltage category llI,

Impulse test voltage 5 kV.
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4.

EMC TESTS

1 MHz Burst High
Frequency
Disturbance Test

Immunity to
Electrostatic
Discharge

Electrical Fast
Transient or Burst
Requirements

Surge Immunity Test

Immunity to Radiated
Electromagnetic
Energy

Radiated Immunity
from Digital Radio
Telephones

Immunity to
Conducted
Disturbances Induced
by Radio Frequency
Fields

Power Frequency
Magnetic Field
Immunity

Conducted Emissions

Radiated Emissions

Logic Inputs at power
frequency

EN 60255-22-1: 2008
Class Il

Common-mode test voltage: 2.5 kV,
Differential test voltage: 1.0 kV,
Test duration: 2 s,

Source impedance: 200 Q

EN 60255-22-2: 2008
Class 3

8 kV discharge in air to all communication
ports.

6 kV point contact discharge to any part of the
front of the product.

EN 60255-22-4: 2008
Test severity Class IlI

Amplitude: 2 kV,
Burst frequency 5 kHz (Class III)

EN60255-22-5: 2002;

EN 61000-4-5: 2006,
Level 3

Time to half-value: 1.2/50 us,

Amplitude: 2 kV between all groups and case
earth,

Amplitude: 1 kV between terminals of each
group

EN 60255-22-3: 2008,
Class IlI:

Test field strength, frequency band:
- 80 MHz to 1000 MHz: 10 V/m,
-1.4 GHz to 2.7 GHz: 10 V/m

Test using AM: 1 kHz / 80% sinus

ANSI C37.90.2: 2004

20V/m 80MHz-1GHz, 80% AM, 1kHz sinus,

20v/im 80% AM at 80MHz, 160MHz,
450MHz, 900MHz

20V/m, 900MHz 200Hz 50% pulse with
modulation

EN 60255-22-3:2008

10 V/m, 900 MHz 100% AM, 200 Hz/50%
square wave

EN 61000-4-6: 2009,
Level 3

Disturbing test voltage: 10 V, 150 Hz to
80 MHz, 80% AM, 1 kHz

EN 61000-4-8: 2010,
Level 4

30 A/m applied continuously,
300 A/m applied for 3 s

EN 55022: 2010

0.15 - 0.5 MHz, 79 dBpV (quasi peak)
66 dBuV (average);

0.5 - 30 MHz, 73 dBpV (quasi peak) 60 dBuV
(average)

EN 55022: 2010

30 - 230 MHz, 40 dBuV/m at 10 m
measurement distance;

230 - 1 GHz, 47 dBuV/m at 10 m
measurement distance

IEC 61000-4-16
Level 4

IEC 60255-22-7

300V MC, 150 MD
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5. ENVIRONMENT

Ambient
Temperature
Range

Ambient
Humidity
Range

Corrosive
Environments

Vibration Test

Shock and
Bump

Seismic

Enclosure
Protection

EN 60255-1: 2010

-20°C to +60°C
(~4°F to +140°F),

Operating temperature range:

Temporarily permissible
temperature: -40°C to +85°C
(-40°F to +185°F)
with double errors
—25°C to +70°C
(=13°F to +158°F).

Storage and transit:

EN 60068-2-78: 2001

56 days at 93% relative humidity and +40°C.

EN 60068-2-30: 2005

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

IEC 60068-2-60: 1995
Part 2, Test Ke,
Flowing mixed gas
corrosion test, Method
(class) 4

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

21 days at 75% relative humidity and 25°C

Exposure to elevated concentrations of H2S(10ppb),
CL2 (10ppb), NO2 (200ppb), SO2 (200ppb)

EN 60255-21-1: 1995

Response Class 1
Endurance Class 1

EN 60255-21-2: 1995

Shock response Class 1
Shock withstand Class 1
Bump Class 1

EN 60255-21-3:1995

Class 2

EN 60529: 1991

IP 40 Protection for relay housing
IP 20 Protection for terminals.

IP 54 Protection (front panel) against dust and
dripping water for flash mounted case.
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6. EU Directive
6.1 EMC Compliance

c € 2014/30/EU

Compliance with the European Commission's EMC Directive.

Product Specific Standards were used to establish conformity:

- EN 60255-26: 2013
6.2 Product Safety

c € 2014/35/EU

Compliance with the European Commission's Low Voltage Directive. Compliance is
demonstrated by reference to generic safety standards:

- EN60255-27:2014
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7. DEVIATIONS OF THE PROTECTION ELEMENTS

Glossary

I : Phase current

Is : setting value for I>, I>>, I>>>, SOTF

12 : 12>

Ies : setting value for IN_1 (IN>), IN_2 (IN>>), IN_3 (IN>>>)

Ien ,lon: Earth fault current input nominal current

DT : Definite time

IDMT Inverse definite minimum time

OPERATION TIME*

Typical operation time: All types of faults < 40ms
*During investigation of operation time - injection current must be 2 times greater than setting value.

PROTECTION ACCURACY

Deviation Trigger
Phase overcurrent 0.1t0401In + 5%+ 0.01In DT: Is 0.951s +2% +20...50 ms*
elements + 5%z 0.01In +5%z+ 0.01In
(I>&I>> & I>>> & IDMT: 1.1Is 1.051Is +5% +20...50 ms
SOTF) +5%z2 0.01In +5%z2 0.01In
DT: Ies 0.95 Ies +2% +20...50 ms*

0.01 to 2Ien + 5%z 0.002 len | + 5%z 0.002 len + 5%z 0.002 len
Earth fault 0.05to 12 Ien |+ 5%z 0.005 len | + 5%= 0.005 len + 5%z 0.005 len
overcurrent elements 0.01to 12 TIen + 5%z 0.004 len | + 5%z 0.004 len + 5%z 0.004 len
(IN_1&IN_2& IDMT: 1.1Tes 1.05 Tes +5% +20...50 ms
IN_3) 0.01 to 2Ien + 5% 0.002 len | +5%:+ 0.002 len + 5% 0.002 len

0.05to 12 Ien + 5%z 0.005 len | + 5%z 0.005 len + 5%:= 0.005 len

0.01to 12 Ien + 5%z 0.004 len | + 5%z 0.004 len + 5%z 0.004 len
Negative sequence |0.1to41In + 5%z 0.01In DT:Is 0.951Is +2% +20...50 ms*
phase overcurrent +5%z0.01In +5%= 0.01In
elements IDMT: 1.11Is 1.051s +5% +20...50 ms
(12>) +5%20.01In +5%z2 0.01In
Broken conductor 20 to 100% + 5%z 0.01In DT: Is 0.95 Is 5%z 0.01In | £5% +20...50 ms*
(I211). + 5%z 0.01In
Thermal overload 0.10t03.01In + 5%z 0.01In Tiherm 0.97 Iinerm +5% +20...50 ms
(Ttherm, © Alarm, 6 Trip) + 5% 0.01In +50%+0.01In (ref. IEC 60255-8)

*During investigation of operation time - injection value must be 2 times greater than setting value.

Note: For e/f settings below 0.1In it is strongly recommend to use screened cable between e/f
CT and V11F terminals. Without using screened cable the accuracy can be worse than
given in the table above (additional errors caused by external disturbances should be
taken into account).
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8. Deviations of Automation Functions Timers
Auto-reclose timers tDs, tR, tI +2% +10...30 ms
CB fail & CB monitoring timers +2% +10...30 ms
Auxiliary timers tAUX1, tAUX2, tAUXS3, tAUX4 +2% +10...30 ms
Cold load pickup +2% +20...40 ms
SOTF +2% +20...40 ms
9. DEVIATIONS OF MEASUREMENTS

Measurement Range Deviation

Phase current 0.1to 40 In Typical £2% at In

Earth current 0.01to 2 Ien Typical £2% at Ien
0.051t0 12 Ien Typical £2% at Ien
0.01to0 12 Ien Typical £2% at Ien
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10. PROTECTION SETTING RANGES
Note: (A, B, E) — available in Model A, B and E
10.1 [50/51] Phase Overcurrent
- Phase current Fundamental, RMS
Note: When I> or I>> is associated with an IDMT curve, the maximum
recommended setting is 2 In.
10.1.1  Protection Setting Ranges

[50/51] Phase OC

Setting Range
Min.

I>? Disabled, Trip, Alarm, Trip with Inrush blocking (A, E),
Trip Latch (A, E), Trip-Phase A (E), Trip-Phase B (E),
Trip-Phase C (E)

I> 0.11n 4 In (IDMT) 0.011n

40 In (DMT)

Delay type DT or IDMT (IEC_SI, IEC_VI, IEC_EI, IEC_LTI,
IEC_STI, C02_P20, CO05, C06, C07, C08, C09, C011,
IEEE_MI, IEEE_VI, IEEE_EI, RXIDG, BPN EDF, RI,
RECT, C02_P40 curve)

tI> 0.05s 200 s 0.01s

I> TMS 0.02 1.50 0.01

I>TD 0.02 100 0.01

I> Reset Delay Type |DT or IDMT (refer to Operation chapter)

DT I> tReset 0.00s 600 s 0.01s

K (RI) 0.1 10 0.1

I>>? Disabled, Trip, Alarm, Trip with Inrush blocking (A, E),
Trip Latch (A, E), Trip-Phase A (E), Trip-Phase B (E),
Trip-Phase C (E)

I>> 0.11In 41In (IDMT) |[0.011In

40 In (DMT)

Delay type DT or IDMT (IEC_SI, IEC_VI, IEC_EI, IEC_LTI,
IEC_STI, C02_P20, C05, C06, C07, C08, C09, C011,
IEEE_MI, IEEE_VI, IEEE_EI, RXIDG, BPN EDF, RI,
RECT, C02_P40 curve)

tI>> 0.05s 200 s 0.01s

I>> TMS 0.02 1.50 0.01

I>>TD 0.02 100 0.01

I>> Reset Delay Type| DT or IDMT (refer to Operation chapter)

DT I>> tReset 0.00 s 600 s 0.01s

K (RI) 0.1 10 0.01

I>>>? Disabled, Trip, Alarm, Trip with Inrush blocking (A, E),
Trip Latch (A, E), Trip-Phase A (E), Trip-Phase B (E),
Trip-Phase C (E)

I>>> 11In 40 In 0.011In

tI>>> Os 200s 0.01s
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10.2.1

10.3

10.3.1

Switch on to fault (SOTF) (Model A, B, E)

- Phase current Fundamental only

Protection Setting Ranges

[50/51] SOTF

Setting Range

Min. Max.

SOTF ? Disabled, Trip, Alarm, Trip with
Inrush blocking (A, E), Trip Latch (A,
E)

SOTF 11In 40 In 0.011n

tSOTF O0s 600 s 0.01s

[49] Thermal Overload Protection (Model N, A, B, E).

- Phase Current: RMS

Protection Setting Ranges

[49] Therm. OL

Setting ranges

Therm. OL ? Disabled, Enabled

Ttherm 0.11In 3.01In 0.01In
Te (heating) 1mn 200 mn imn
Tr (cooling) 1mn 999 mn imn
Theta Trip 50% 200% 1%
Theta Reset Ratio 20% 99% 1%
Theta Alarm ? Disabled, Enabled

Theta Alarm 20% 200% 1%

VI1F/ EN TD v3.1
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104 [S0N/51N] Earth fault protection

- Earth fault current Fundamental only
- Earth fault current ranges See following table
Note: When IN> are associated to an IDMT curve, the maximum recommended

setting is the highest in the range divided by 20.
10.4.1  Protection Setting Ranges

Setting Range
Min.

[50/51N] Earth OC

High sensitivity current set

Cortec code VI1IFxxx0xxxxxxxxxx (0.01-2len)

IN_1 (IN>) 0.01TIen 0.2 Ien (IDMT) |0.01 Ien
2.0 Ien (DMT)

IN_2 (IN>>) 0.05Ien 2.01Ien 0.01 Ien

IN_3 (IN>>>) (E) 0.05Ien 2.01Ien 0.01 Ien

Low sensitivity current set

Cortec code VIIFxxx3xxxxxxxxxx (0.05-12len)

IN_1 (IN>1) 0.05Ien 1.2 Ien (IDMT)| 0.01 Ien
12 Ien (DMT)

IN_2 (IN>>) 0.3 1Ien 12 Ten 0.01 Ien

IN_3 (IN>>>) (E) 0.3 1Ien 12 Ten 0.01 Ien

Wide range current set (available Model E in limite  d market version)

Cortec code VI1Fxxx4xxxxxxxxxx (0.01-12len) special

IN_1 (IN>1) 0.01 Ien 1.2 Ien 0.01 Ien
(IDMT)
12 Ten (DMT)
IN_2 (IN>>) 0.01 Ien 12 Ien 0.01 Ien
IN_3 (IN>>>) (E) 0.3 Ien 12 Ien 0.01 Ien
IN_1 stage? Disabled, Trip, Alarm, Trip with Inrush
blocking (A, E), Trip Latch (A, E)
Delay type DT or IDMT (IEC_SI, IEC_VI, IEC_EI,

IEC_LTI, IEC_STI, C02_P20, C05, C06, C07,
C08, C09, C011, IEEE_MI, IEEE_VI,
IEEE_EI, RXIDG, BPN EDF, RI, RECT,
C02_P40 curve)

tIN_1 0.05s 200 s 0.01s
K (RT) 0.1 10 0.1
IN_1TMS 0.02 15 0.01
IN_1TD 0.02 100 0.01
IN_1 Reset Delay Type DT or IDMT (refer to Operation chapter)
DT IN_1 tReset 0.00s 600 s 0.01s
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10.5.1

10.6

10.6.1

[50/51N] Earth OC

VI1F/ EN TD v3.1

Setting Range

Min. Max.

IN_2 stage? Disabled, Trip, Alarm, Trip with Inrush
blocking (A, E), Trip Latch (A, E)
tIN_2 0.00s (0.05s |200s 0.01s
in Model E
V11FXXXAXXXX
XXXXXX)

IN_3 stage? (E)

Disabled (E), Trip (E), Alarm (E), Trip with
Inrush blocking (E), Trip Latch (E)

{IN_3 (E)

Os 200 s 0.01s

Negative Sequence Overcurrent Protection (Mode | E).

- Phase current: Fundamental only

Note: When 12>

is associated with an IDMT curve, the maximum

recommended setting is 2 In.

Protection Setting Ranges

[46] Neg.Seq. OC

Setting ranges
Min. Max.

12> 2 Disabled, Trip, Alarm, Trip with Inrush
blocking, Trip Latch

12> 0.11n 41n 0.011In

Delay Type DT or IDMT (IEC_SI, IEC_VI, IEC_EI,
IEC_LTI, IEC_STI, C02_P20, C05, CO06,
C07, C08, C09, C011, IEEE_MI, IEEE_VI,
IEEE_EI, RXIDG, BPN EDF, RI, RECT,
C02_P40 curve)

tI2> 0.05s 200s 0.01s

12> TMS 0.02 15 0.01

12> Reset Delay Type

DT or IDMT (refer to Operation chapter)

DT I2> tReset

0.00 s 600 s 0.01s

[46BC] Broken Conductor Protection (Model E ).

Principle used:
Functionality available for:

Protection Setting Ranges

[46BC] Broken Conductor

Broken Cond. ?

12/11
(TAorIBorIC) >10% In

Setting ranges

Min. Max.

Disabled, Trip, Alarm, Trip with Inrush
blocking, Trip Latch

Ratio 12/11

20% 100% 1%

tBCond

GLOBAL SETTINGS/ O/C

ADVANCED

0.05s 600s 0.01s

Setting ranges

Min. Max.
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[46BC] Brkn.Cond I< Block.

0.1In

1.00 In

0.01 Ien
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10.7 [50BF] CB Fail Protection
- Undercurrent:

10.7.1  Protection Setting Ranges

[50BF] CB Fail

VI1F/ EN TD v3.1

Fundamental only

Setting ranges

Min. Max.

Step

CB Fail ? Disabled, Retrip, Alarm

CB Fail Time tBF 0.1ls 10s 0.01s
I< CBF 0.11In 21In 0.011In
gé%t?nzensitivity current V11Fxxx0xxxxxxxxxx (0.01-2len)
IN< CBF 0.11Ien 2 Ien 0.01 Ien
Low sensitivity current setting VI1FXXX3XXXXXXXXXX (0.05-12len)
IN< CBF 0.11en 2 Ien 0.01 Ien
Wide range e/f current setting VIIFXXXAXXXXXXXXXX (0.01-12]len)
(Model E)

IN< CBF 0.11en 2 Ien 0.01 Ien
Block I>? No, Yes

Block IN>? No, Yes

(TD) 2-19
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Multishot Autoreclose Function (Model E ).
Main shots : 4 independent shots.

External Binary inputs : 5 inputs (CB Faulty External Signal, CB status 52A, CB status 52B,
blocking Autoreclose).

Internal programmable trigger from phase and earth fault on all re-closing cycles.
External trigger from logic input (using AUX timer)

Programmable dead times and reclaim time setting.

Multishot auto-recloser Settings

Setting range
Min. Max. Step
Disabled, Enabled

[79] Autoreclose G1/G2

Autoreclose ?

Dead time

tD1 0.01s 600 s 0.01s
tD2 0.01s 600 s 0.01s
tD3 0.1s 600 s 0.1s
tD4 0.1s 600 s 0.1s

R R

Reclaim Time tR 0.02s 600 s 0.01s
Phase O/C
Fast tripping shots Settings

Fast O/C Trip (I>, I>>, I>>>) 00000 |0O-relay O/C protection

element
1 — with Fast Trip delay
Fast O/C Trip Delay setting 0ms 9.99s 10 ms

E/GND

Fast tripping shots Settings
Fast E/Gnd Trip (IN_1, IN_2, 00000 |O0-Timerelay EIGND
IN_3) protection element
1 — with Fast Trip delay
Fast E/Gnd Trip Delay setting 0ms 9.99s 10 ms
Close Shot 4321 Settings
tI> 0000 Oorl
tI>> 0000 Oorl
tI>>> 0000 Oorl
tIN_1 0000 Oorl
tIN_2 0000 Oorl
tIN_3 0000 Oorl
tAux1 0000 Ooril
tAux2 0000 Ooril
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[79] Autoreclose G1/G2 S(.etting range
Min. Max.
Inhibit Trip on [79] close shot 4321 Settings
Inhibit Trip tI> Shot: 0000 Oorl
Inhibit Trip tI>> Shot: 0000 Oorl
Inhibit Trip tI>>> Shot: 0000 Oorl
Inhibit Trip tIN_1 Shot: 0000 Oorl
Inhibit Trip tIN_2 Shot: 0000 Oorl
Inhibit Trip tIN_3 Shot: 0000 Oor1l
Inhibit Trip tAux1 Shot: 0000 Oor1l
Inhibit Trip tAux2 Shot: 0000 Oorl
Cycles:

0 = no action on auto-recloser: definitive trip

1 = trip on protection element pick-up, followed by a reclose cycle

Inhibit Trip on Shot:

0 = no inhibit function

1 = auto-reclose without protection trip (trip command inhibited for protection element - no trip
command from the auto-reclose function).

[79] Autoreclose Advanced Setting range

Settings Min. Max.

Ext. CB Faulty Monitoring ? Yes or No

Ext Block via Input ? Yes or No

Start Dead Time on Protection Reset or CB trips
Rolling demand ? Yes or No

Maximum cycle number 2 100 1
Time period Rolling demand 1mn 24 h 1mn
Time Inhibit on Close tl 00s 600 s 0.01s
Signaling Reset No or Close via 79

Further Time-delays

Timeout upon lack of CB opening signal after a trip:
tOpen Pulse (*) + 0.1 s (not settable)

tClose Pulse (*): from 0.1 to 10.00 s in steps of 0.01 s
(*) Setting available in the CIRCUIT BREAKER menu.

Timeout upon lack of CB closing signal after a close control and its associated dead time:
tOpen Pulse (*) + 0.1 s (not settable)

tClose Pulse (*): from 0.1 to 10.00 s in steps of 0.01 s
(*) Setting available in the CIRCUIT BREAKER menu.
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11.

111
12.

12.1

12.2

AUTOMATION CONTROL FUNCTIONS

Note: “(BE)” means that the function is available i n B and E model only.

Trip Commands

The following protection elements may be set to 'Disabled' or "Trip' or '‘Alarm' or 'TRIP-Inrush BI”
(AE) or ‘TRIP-Latch’ (AE): tI>, tI>>, tI>>>, tIN_1, tIN_2, tIN_3(E), tSOTF(ABE), 12>(E),
tBrkn Cond(E), tAUX1(ABE), tAUX2(ABE), tAUX3(ABE), tAUX4(ABE)

The trip command is enabled with the following protection options:
- TRIP

- TRIP with Inrush Blocking (AE)

- TRIP with Latch (AE)

For [50/51] o/c protection, additional options:
- TRIP — Phase A (E)
- TRIP — Phase B (E)
- TRIP — Phase C (E)

Thermal Overload can be set to 'Enabled’ or 'Disabled'.
CB Fail can be set to 'Disabled’ or 'Retrip' or 'Alarm'’

The first Thermal stage is for Alarm the second one is for trip.

Latch Functions

Thermal Overload can be latched using the Theta Reset threshold setting only.

Blocking Logic

The following time-delayed stages may be blocked:

-~ tI>, tI>>, tI>>>, tIN_1, tIN_2, tIN_3, tI2>(E), tBrkn Cond(E), tSOTF(ABE),
Itherm(NABE), tAUX1(ABE), tAUX2(ABE), tAUX3(ABE), tCB Fail.
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12.6
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Inrush blocking Logic (Model A and E )
Inrush blocking is based on second harmonic criteria.

The following protection elements may be set to 'Disabled’ or 'Trip' or 'Alarm’ or 'TRIP-Inrush
BI'(AE) or ‘TRIP-Latch’ (AE): tI>, tI>>, tI>>>, tIN_1, tIN_2, tIN_3(E), tSOTF(ABE), 12>(E),
tBrkn Cond(E), tAUX1(ABE), tAUX2(ABE), tAUX3(ABE), tAUX4(ABE).

The trip command with Inrush Blocking function is enabled with the following option:
- Trip-Inrush Bl

There are two methods available:

- Permanent action based on a 2" harmonic ratio threshold (Inrush Blocking? 1: Yes).

The "Inrush Reset Time" setting is available to this effect.

- Activation 2™ harmonic after CB closing for defined time period (Inrush Blocking? 1:
Closing). The "Unblock Inrush Time" setting is available to this effect.

For more details please refer to the Application chapter of this manual.

_ Setting range
Blocking Inrush

Min. ‘ Max. Step
Blocking inrush No, Yes, Closing
2" Harmonic Ratio 10% 50% 1%
Inrush Reset Time Os 200 s 10 ms
Unblock Inrush Time Os 200 s 10 ms

Logic Selectivity (Model E)

Logic selectivity 1 and logic selectivity 2: This function is used to assign a time-delay to the
protection elements mapped to the “Log Sel” inputs.

Setting range

Logic Selectivity G1/G2

Min. ‘ Max. Step
Sell? Disabled or Enabled
t Sell 0s 600 s 10 ms
Sel2? Disabled or Enabled
t Sel2 0s 600 s 10 ms

The inputs can be mapped to the following protection elements: tI>>, tI>>>, tIN>>, tIN>>> (E).
Output Relays

Assignable functions: Protection Trip, Protection Trip (pulse), Trip CB Order, Close CB Order,
Alarm, I>, I>>, I>>>, SOTF(ABE), IN_1, IN_2, IN_3(E), I2>(E), Start Broken Conductor(E),
AUX1(ABE), AUX2(ABE), AUX3(ABE), AUX4(ABE), AUX5(ABE), AUX6(ABE), tI>, tI>>, tI>>>,
tSOTF(ABE), tIN_1, tIN_2, tIN_3(E), tI2>(E), tBrkn Cond(E), Thermal Trip(NABE), Thermal
Alarm(NABE), CB Fail, tAUX1(ABE), tAUX2(ABE), tAUX3(ABE), tAUX4(ABE), [79] in
Progress(E), [79] Final Trip(E), [79] Lockout(E), [79] Blocked(E), [79] Success. (E), CB
Alarm(AE), tCB Faulty(E), Active Setting Group .

Latch of the auxiliary Output Relays
All output relays (WD not included) can be latched.
Reverse Output Relay Logic

All logic of the output relays can be reversed.
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12.8.1

12.8.2

12.9

12.10

VAWP 11F

Note: Reverse logic means that if a function assigned to outputs is disabled the
contact is closed. If the function is enabled the contact is opened.

Inputs (Model A, B and E)
Input Assignation
A single function or multiple automation functions can be assigned to 4(AB) or 8(E) logic inputs:

None, Maintenance Mode(AE), Reset Latched Signaling(ABE), Reset Latched Outputs(ABE),
Block tI>(ABE), Block tI>>(ABE), Block tI>>>(ABE), Block tSOTF(ABE), Block tIN_1(ABE),
Block tIN_2(ABE), Block tIN_3(E), Block tI2>(E), Block tBrkn Cond(E), Block Itherm(ABE),
Block AUX1(ABE), Block AUX2(ABE), Block AUX3(ABE), Block AUX4(ABE), Block [79](E), Sell
tI>>(E), Sell tI>>>(E), Sell tIN_2(E), tIN_3(E), Sel2 tI>>(E), Sel2 tI>>>(E), Sel2 tIN_2(E),
tIN_3(E), AUX1(ABE), AUX2(ABE), AUX3(ABE), AUX4(ABE), AUX5(ABE), AUX6(ABE),
Cold Load PU(ABE), Start tBF(AE), CB status 52a(ABE), CB status 52b(ABE), CB Faulty
External Signal(ABE), Setting Group 2(ABE), Manual Close(ABE), Manual Trip(ABE), Trip
Circuit Supervision (AE), Reset Theta Value(ABE), Start Disturbance Recorder(AE), Local
CTRL Mode(AE), Time Synchronization(E).

Reverse Input Logic
The logic of the inputs can be reversed: Input L1 to L4 (model A, B) or L1 to L6 (model E)

Note: Reverse logic means that if an input is energized, the function assigned to this input is
disabled. If the input is not energized, the function is enabled.

LEDs

Assignable functions: Protection Trip, Alarm, Start Phase A, Start Phase B, Start Phase C, 1>,
I>>, I>>>, SOTF(ABE), IN_1, IN_2, IN_3(E), I2>(E), Start Broken Conductor(E), AUX1(ABE),
AUX2(ABE), AUX3(ABE), AUX4(ABE), AUX5(ABE), AUX6(ABE), tI>, tI>>, tI>>>, tSOTF(ABE),
tIN_1, tIN_2, tIN_3(E), tI2>(E), tBrkn Cond(E), Thermal Trip(NABE), Thermal Alarm(NABE),
CB Fail, tAUX1(ABE), tAUX2(ABE), tAUX3(ABE), tAUX4(ABE), [79] in Progress(E), [79] Final
Trip(E), [79] Lockout(E), [79] Blocked(E), [79] Success.(E), Local CTRL Mode (AE), CB
Alarm(AE), Maintenance Mode(AE), tCB Faulty(ABE), Active Setting Group.

Latch of the auxiliary Output Relays

All output relays (WD not included) can be latched.
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Auxiliary Timers (available in B, Aand E )

Auxiliary timers G1/G2

Aux1 ?

Setting range
Min. Max.

Disabled (ABE), Trip(ABE), Alarm(ABE), Trip with
Inrush blocking (AE), Trip with Latching,(AE) Load
Shedding (LS) (E), AR after LS Hi (Hi state —
activates) (E), AR after LS Lo (Lo state —
activates) (E)

Time-delay tAux1

0 600 s 10 ms

Aux2 ?

Disabled (ABE), Trip(ABE), Alarm(ABE), Trip with
Inrush blocking (AE), Trip with Latching,(AE) Load
Shedding (LS) (E), AR after LS Hi (Hi state —
activates) (E), AR after LS Lo (Lo state —
activates) (E)

Time-delay tAux2

0 600 s 10 ms

Aux3 ?

Disabled (ABE), Trip(ABE), Alarm(ABE), Trip with
Inrush blocking (AE), Trip with Latching,(AE) Load
Shedding (LS) (E), AR after LS Hi (Hi state —
activates) (E), AR after LS Lo (Lo state —
activates) (E)

Time-delay tAux3

0 600 s 10 ms

Aux4 ?

Disabled (ABE), Trip(ABE), Alarm(ABE), Trip with
Inrush blocking (AE), Trip with Latching,(AE) Load
Shedding (LS) (E), AR after LS Hi (Hi state —
activates) (E), AR after LS Lo (Lo state —
activates) (E)

Time-delay tAux4

0 600 s 10 ms

Cold Load Pickup

Cold Load PU G1/G2

Setting range

Min. Max. Step
Cold Load PU ? Disabled or Current+Input or Input
(AE)
Cold load PU Level 20% 999% 1%
Cold load PU tCL Os 6000 s 100 ms
CLPU I> Yes or No
CLPU I>> Yes or No
CLPU I>>> Yes or No
CLPU IN_1 (IN>) Yes or No
CLPU IN_2 (IN>>) Yes or No
CLPU IN_3 (IN>>>) (E) Yes or No
CLPU Brkn Cond (E) Yes or No
CLPU Itherm (NABE) Yes or No
CLPU 12> (E) Yes or No
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12.13 Circuit Breaker
12.13.1 CB Time Setting Ranges

Setting range

CB Control Time

Min. Max. Step
tOpen Pulse min All models 0.1s 10s 0.01s
tClose Pulse All models 0.1ls 10s 0.01s
Time-delay for Close Aand E 00s 200 s 0.01s

12.13.2 Time-delay for Faulty CB External Signal (Model A, B and E)

Setting range
Monitoring Min. Max.

tCB FLT ext 1s 200 s 1ls

CB Faulty External

12.13.3 Remote Control Mode (Model A and E)

Remote Control Mode Setting range

Remote CTRL Mode Remote only

Remote + Local

12.13.4 Unblock SOTF Time pulse after CB Close (Model A, B and E)

Setting range
Min. Max.
52 Unblock SOTF Time Os 200 s

Unblock SOTF Time

0.01s

12.13.5 Trip Circuit Supervision Setting Ranges (Model A and E )

Setting range
Min. Max.
No or Yes or Yes-52A

TC Supervision

TC Supervision ?

TC Supervision tSUP 0.1s 10s 0.01s

12.13.6 Circuit Breaker Control and Monitoring Setting Ranges (Model A and E)

- Setting range
CB Supervision

Min. Max. Step
CB Time Supervision? Yes or No
CB Open time 0.01s 10s 0.01s
CB Close time 0.01s 10s 0.01s
CB Diagnostic ? Yes or No
Max CB Open NB 1 50000 1
>Amps(n) 0.1 MA”n | 6535.5 0.1MA

MA”™N

n 1 2 1

Technical Data

VAWP 11F
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13. RECORDING FUNCTIONS
13.1 Event Records
(not available in model L without RS485)

Capacity 200 events

Time-tag 1 millisecond

Triggers Any selected protection alarm and threshold
Logic input change of state

Setting changes

Self test events

13.2 Fault Records

Capacity 20 faults

Time-tag 1 millisecond

Triggers Any selected protection which trip CB

Data Fault date

Protection thresholds

Setting Group

AC inputs measurements (RMS)
Fault measurements

13.3 Instantaneous Recorder (Model E )

Capacity 5 starting information (instantaneous)

Time-tag 1 millisecond

Triggers Any selected protection which trip CB

Data Date, hour
origin (any protection)

13.4 Alarm Recorder

Capacity 5 alarm information

Time-tag 1 millisecond

Triggers Any selected protection which is selected for signaling only (set to
Alarm)

Data Date, hour
origin (any protection alarm)
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Disturbance Records (Model A and E)

Triggers, Data, Setting Ranges

Disturbance Records

Triggers Any selected protection alarm and threshold, logic input, remote
command

Data AC input channels
digital input and output states
frequency value

Default value Setting range
Max. Step
Pre-fault Time 0.1 0.1 0.01
Post-fault Time 0.1 0.1 1 0.01
Max duration time 4 0.10 4 0.01

Disturb rec Trig on Inst on Trip or on Inst.

Trigger Protection selected for tripping, Logic input (Start Distur.R.)
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14. COMMUNICATION (in Model L : option)

Type P_hy5|cal Connectors | Data Rate Comms. mode Protocol
Port Link
RS485 | Screened | Screws or 4.8 or 9.6 or 19.2 or | Data Bit: 8 Modbus RTU,
(inL |twisted snap-on 38.4 Stop bit: 1/ 2 IEC60870-5-103
option) |pair (default:19.2 kbit/s) Parity: None/Odd/Even (selectable in
Adress: 1 to 254 menu)
USB USB2.0 PC: type A |115.2 kbits/s Data Bit:8 Modbus RTU
male (fixed) Stop bit: 1
V11F: typ(le Parity: None
mini B male Adress: 1
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15. CURVES
15.1 General

1511

Although the curves tend towards infinite when the current approaches Is (general threshold),
the minimum guaranteed value of the operating current for all the curves with the inverse time
characteristic is 1.1 Is (with a tolerance of + 0.05 Is).

Inverse Time Curves

The first phase (or earth) overcurrent stage can be selected with an inverse definite minimum
time (IDMT) characteristic. The time-delay is calculated using a mathematical formula.
In all, there are eleven IDMT characteristics available.

The mathematical formula applicable to the first ten curves is:

k

G

— | —-P

Gs
Where:
t Operation time
k,c,a, P Constant (see table)
G Value of measured current
Gs Value of the programmed threshold (pick-up value)

T Time multiplier setting (V11F label for T: see table below)

Type of curve (according to

IEC60255-151 std definition) SR

IEC Standard inverse (SI) IEC/A T™MS |0.14 0 0.02 1
IEC Very inverse (VI) IEC/B TMS |13.5 0 1 1
IEC Extremely inverse (EI) IEC/C TMS |80 0 2 1
Long time inverse (LTI) IEC TMS |120 0 1 1
FR Short time inverse (STI) FR TMS |0.05 0 0.04 1
US Short time inverse C02 P20 TD |0.02394|0.01694|0.02 1
US Short time inverse C02 P40 TD |0.16758|0.11858|0.02 1
US Long Time (CO5) usS TD [4.842 1.967 1.1 1
US Definite Minimum Time (CO6) |US TD |0.3164 |0.1934 |14 1
US Moderately Inverse Time (CO7) | US TD |0.0094 |0.0366 |0.02 1
US Time Inverse (CO8) us TD |5.95 0.18 2 1
US Very Inverse Time (CQO9) us TD |4.120 |0.0958 |2 1
US Extreme Inverse Time (CO11) |US TD |5.570 |[0.028 |2 1
Long time inverse Cco8 TD |5.95 0.18 2 1
Moderately Inverse IEEE (IEC/D)| TD |0.0515 |0.114 |0.02 1
Very inverse IEEE (IEC/E) TD |19.61 |[0.491 |2 1
Extremely inverse IEEE (IEC/F) TD |28.2 0.1217 (2 1
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UK Rectifier protection RECT TD |45900 |0 5.6 1
BNP (EDF) EDF TMS | 1000 0.655 |2 1
RI TMS |-4.2373 |0 -1 1.43644

RXIDG Curves

RXIDG curves can be selected on V11F Model E with wide earth current (corresponding to

Cortec model number V11FXXX4XXXXXXXXXX )

The first earth thresholds can be selected with dedicated RXIDG curves.

The curves available follow the formula:

t=5.8-1.35*In (1/ (k * Is/l))

Where:

t = tripping time

k = coefficient (from 0.3 to 1, by steps of 0.01)

Is = value of the programmed threshold (Pick-up value)

| = value of measured current

In order to be compliant with the Netmanagement specifications the relay must be used with:
e Anearth current range 0.01 lon to 12 len
* Arated current wiring 1A

* A core balanced CT with a ratio 25/1.

Reset Timer

The first phase and earth overcurrent stages and the second phase overcurrent stage are
provided with a timer hold facility: "t Reset".

The value that is set for this reset timer corresponds to the minimum time during which the
current value needs to be lower than 95% of the phase (or earth) threshold before the
corresponding phase (or earth) time-delay is reset.

Note: There is an exception to this rule when the protection triggers. In fact, in
that case, the time-delays (tI> and tle>) are immediately reset.

The value of the Reset Timer depends on the type of timer associated with the pick-up of the
first phase (or earth) stage.

Type of timer associated with Reset Timer
the first & second phase O/C

stages and the first earth fault  pDMT Reset

IDMT characteristic

stage characteristic

DMT, Rectifier, LTI, STI, Settable from 0 to 600 ms| Not available. If IDMT is

Rectifier, BNP EDF, RXIDG selected: reset timer is set to
Os (see table below: K=0)

IDMT IEC or RI Settable from 0 to 600 ms|Based on RTMS value
(refer to Operation chapter)
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IDMT IEEE or CO Settable from 0 to 600 ms|Based on RTD value
(refer to Operation chapter)

Reset timer:

The first phase, earth and negative sequence overcurrent stages are provided with a timer hold
facility: "t Reset".

It may be set to a definite time value or to an inverse definite minimum time characteristic
(IEC/IEEE/ANSI curves only). This may be useful in certain applications, for example when
grading with upstream electromechanical overcurrent relays that have inherent reset time-
delays.

The second and third earth fault stages have only a definite time reset.

A possible situation where the reset timer may be used is to reduce fault clearance times where
intermittent faults occur.

An example may occur in a cable with plastic insulation. In this application it is possible that the
fault energy melts the cable insulation, which then reseals after clearance, thereby eliminating
the cause for the fault. This process repeats itself to give a succession of fault current pulses,
each of increasing duration with reducing intervals between the pulses, until the fault becomes
permanent.

When the reset time of the overcurrent relay is set to its minimum, the relay will be repeatedly
reset and will not be able to trip until the fault becomes permanent. By using the reset timer hold
function the relay will integrate the fault current pulses, thereby reducing the fault clearance
time.

The mathematical formula applicable to the five curves is:

t=RT x

Where:

t Reset time

tr, p Constant (see table)

G Value of the measured current

Gs  Value of the programmed threshold (pick-up value)

RT  Reset time multiplier (V11F label for RT: see table below)

Type of curve Standard RT tr p
US Short time inverse C02_P40 RTD |2.261 2
US Short time inverse C02_P20 RTD |0.323 2
Long time inverse Cco8 RTD [5.950 |2
IEEE Moderately inverse (Ml) IEEE RTD (4.850 |2
IEEE Very inverse (VI) ANSI/IEEE RTD [21.600 |2
IEEE Extremely Inverse (EI) ANSI/IEEE RTD (29.100 |2
IEC Standard Inverse Time (SI) IEC/A RTMS (8.2 6.45
IEC Very Inverse Time (VI) IEC/B RTMS [50.92 |24
IEC Extremely Inverse Time (EI) IEC/C RTMS [44.1 3.03
IEC Long Time Inverse (LTI) IEC RTMS [40.62 |04
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US Long Time (CO5) us na |0 2
US Definite Minimum Time (CO6) us na |0 2
US Moderately Inverse Time (CO7) us na |0 2
US Time Inverse (CO8) us na |0 2
US Very Inverse Time (CQO9) us na |0 2
US Extreme Inverse Time (CO11) us na |0 2
FR Short Time Inverse (STI) FR na |0 2
UK Rectifier (Rect) UK na |0 2
BNP EDF BNP EDF na |0 2
RXIDG RXIDG na |0 2
RI RI nfa |0 2

15.2 Thermal Overload Curves

The thermal time characteristic is given by:

3] (7= 1)
(1)

Where:

t = Tripping time, following application of the overload current, |

T = Heating and cooling time constant of the protected plant

1 = Highest phase current

Linerm = Setting value of thermal model. It is the full load current rating (Ir,c) multiplied by a
safety factor (for example 1.05, which allows continuous operation up to < 1.05
IFLC)

Ip = Steady state pre-loading current before application of the overload

The tripping time varies depending on the load current carried before application of the
overload, i.e. whether the overload was applied from "hot" or "cold".

The thermal overload time characteristic curves are given in the Technical Data chapter.

If the current in any phase is above 0.1 X Ijem Setting value the mathematical formula is

following:
_ K2-8,|
tTrip=Teln
2 -
‘K etrip
Where:
t Trip = Tripping time (in seconds)
Te = Thermal time constant of the protected plant (in seconds)
I
K = Thermal overload equal to
therm
Ieq = Equivalent current corresponding to the RMS value of the highest phase
current

Ip = Steady state pre-loading current before application of the overload
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Linerm = Setting value. It is the full load current rating increased by a safety factor k (for
example if k = 1.05 then Ijem = kK*Ir c =1.05*IF ¢) given by the national standard or
by the supplier

6p = Steady state pre-loading thermal state before application of the overload
0 aarm = Initial thermal state. If the initial thermal state = 30% then 6 =0.3
0 ip = Trip thermal state. If the trip thermal state is set at 100%,

then Btrip=1

The settings of these parameters are available in the various menus. The calculation of the
thermal state is given by the following formula:

Q,,= (Ilij 1- e(%'Lj + @re(;';J
therm

0 is calculated every 10 ms.

If all the phase currents are above 0.1 x I,em the value of Tr (time constant for cooling) is used
instead of Te (time constant for heating).

In a typical application (transformer, cable, ...) Tr should be equal to Te. Different setting values
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BEFORE CARRYING OUT ANY WORK ON THE EQUIPMENT, THE
USER SHOULD BE FAMILIAR WITH THE CONTENTS OF THE SAFETY
GUIDE SFTY/4AL M/E11 OR LATER ISSUE, OR THE SAFETY AND
TECHNICAL DATA SECTION OF THE TECHNICAL MANUAL AND ALSO
THE RATINGS ON THE EQUIPMENT RATING LABEL.
For safety reasons, no work must be carried out on the V11F until all
power sources to the unit have been disconnected.
1. RELAY POWER UP
Follow the following instructions carefully in order to correctly power up the relay.
1.1 System Connections
Check the wiring scheme of your installation.
Check that the output relay contacts are included in your trip circuit.
1.2 Auxiliary Power Supply Connections
Connect a DC or AC (according to nominal supply rating Vyx) voltage power supply.
Positive Vayx to terminal Al
Negative Vyx to terminal A2
Turn on the auxiliary power supply and set to approximately the rated voltage as shown on
the relay's front panel.
The display should show:
1.00 A 1.00 2 Displays:
- first line: phases A and B currents,
1.00 A 1.00 A - second line: phase C current and earth current,
taking into account the phase CT ratio
(CONFIGURATION/CT RATIO submenu).
The LEDs should be configured as follows:
- The green LED "Healthy" (watchdog) is illuminated
The configuration of the remaining LEDs depends on the relay's history before powering
(if the LEDs are configured as latching their state is stored in memory, therefore after
repowering they are illuminated again until they are manually reset).
1.3 Powering up from the USB port (function not available in Model N)

Only some of the relay's electronic circuits, for the HMI and RS485 communications, are
supplied from the USB port.

Note: Since the 1/0 boards are not supplied from the USB port the inputs'
status is set to default value.
Additionally, output contacts are not operational therefore it is
impossible to execute any commands.
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2. USER INTERFACES AND MENU STRUCTURE
The settings and functions of the VAMP 11x protection relay can be accessed both from the
front panel keypad and LCD, and via the front and rear communication ports. Information on
each of these methods is given in this section to describe how to start using the relay.
Note:
“(AE)” means that function is available in model A and E only.
“(A)" means that function is available in model A, etc.
2.1 Introduction to the relay
2.1.1 Front panel
The front panel of the relay is shown in Figure 1.
The front panel of the relay includes:
- a 16-character by 2-line alphanumeric liquid crystal display (LCD)
- a 9-key keypad comprising 4 arrow keys (8, 4, 2, 6), an HMI key, a clear key (),
aread key (Gi) a trip command key (@) and a close command key (|]).
- 8 LEDs
- a USB port for local communications
2.1.2 Special symbols on the LCD display

The following special symbols may appear on the LCD display:

FY - ltis possible to move up by pressing the 8 key.

- - ltis possible to move left by pressing the 4 key.

b - ltis possible to move down by pressing the 2 key.

» - Itis possible to move right by pressing the 6 key.

L - The last menu cell in the column. If the 2 key is pressed here the cursor will

reach the first cell in the column.
el - ltis possible to edit the displayed values.
<0.1 40> - Setting range: from 0.1 to 40.
_170.01 - Setting value step: 0.01.

- Onthe last line: Setting group 1 is displayed.
In the upper-right corner: Setting group 1 is active.

M E

- Onthe last line: Setting group 2 is displayed.
In the upper-right corner: Setting group 2 is active.

- Edition of values on the display password-protected

r B

Edition of setting value is possible (the level correct password has been
entered)

[>]

An alarm is still active (the cause of alarm is highlighted)
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2.13 Indications
Note: “(AE)” means that function is available in model A and E only.
Fixed Function LEDS:
Healthy — Powering of microprocessor and no hardware problems detected (green LED)
Trip — Any trip caused by protection criteria

And 6 programmable LEDS for the following functions (OR logic):

Protect. Trip — Trip by protection elements

Alarm — Alarm signal

Start Phase A — Start of the phase overcurrent element (set to trip) in phase A
Start Phase B — Start of the phase overcurrent element (set to trip) in phase B
Start Phase C — Start of the phase overcurrent element (set to trip) in phase C
b - Start of the first phase overcurrent stage

B> - Start of the second phase overcurrent stage

B>>— Start of the third phase overcurrent stage

SOTF - Start of the Switch On To Fault overcurrent element (ABE)
IN_1- Start of the first earth fault overcurrent stage

IN_2 - Start of the second earth fault overcurrent stage

IN_3- Start of the third earth fault overcurrent stage (E)

AUX1 — Trigger of AUX1 timer (via a binary input) (ABE)

AUX2 — Trigger of AUX2 timer (via a binary input) (ABE)

AUX3 — Trigger of AUX3 timer (via a binary input) (ABE)

AUX4 — Trigger of AUX4 timer (via a binary input) (ABE)

AUX5 — Trigger of AUX5 timer (via a binary input) (ABE)

AUX6 — Trigger of AUX6 timer (via a binary input) (ABE)

tH— Trip by the first phase overcurrent stage (if flashing: start)
t5>— Trip by the second phase overcurrent stage (if flashing: start)
t5>>— Trip by the third phase overcurrent stage (if flashing: start)
tSOTF — Trip by SOTF element (if flashing: start) (AE)

tIN_1 - Trip by the first earth fault overcurrent stage (if flashing: start)
tIN_2 — Trip by the second earth fault overcurrent stage (if flashing: start)
tIN_3 - Trip by the third earth fault overcurrent stage (if flashing: start) (E)
tR2>— Trip by the negative sequence o/c element (if flashing: start) (E)
t Brkn Cond — Trip by Broken Conductor protection (if flashing: start) (E)
Therm Trip — Trip by Thermal Overload protection (if flashing: alarm) (NABE)
Therm Alarm — Thermal Overload protection alarm (NABE)

CB Fail — Circuit Breaker Failure protection time-delay elapsed

tAUX1 — tAUX1 time-delay elapsed (if flashing: start) (ABE)

tAUX2 — tAUX2 time-delay elapsed (if flashing: start) (ABE)

tAUX3 — tAUX3 time-delay elapsed (if flashing: start) (ABE)
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tAUX4 — tAUX4 time-delay elapsed (if flashing: start) (ABE)
[79]in Progress —  The auto-reclose function is running (E)
[791 F. Trip — Auto-reclose not successful: Final Trip (E)
[79] Lockout — Lockout of the auto-reclose function (E)
[79] Blocked — The auto-reclose function is blocked (E)
[79] Success — The auto-reclose operation is successful (the CB remains closed) (E)
Local CTRL Mode — Local Control Mode (AE)
CB Alarm — Circuit Breaker condition alarm signal (CB Open NB, Sum Amps(n),

CB Open Time and CB Close Time) (AE)
Maintenance Mode —Maintenance Mode (outputs are disconnected from all functions) (AE)

tCB FLT Ext.Sign.— An input mapped to this function detects CB problems that may
influence control possibilities (for example spring problem, insufficient
pressure, etc.). Signaling is active during a settable time (GLOBAL
SETTINGS/CIRCUIT BREAKER/tCB FLT ext) (ABE)

Setting Groupn —  Setting Group n active (n=1, 2)

Every LED can be configured to be latched or self-resetting (SETTING GROUP 1/ LEDS
CONFIGURATION G1/ Latched LEDs ).

If a LED is configured as latching, the manner in which it will be reset is selectable:

- Resetting of LEDs via manual reset (GLOBAL SETTINGS/LOC/Signaling Reset O0:
Manual only )

- Resetting of LEDs via any protection start (set for CB tripping) or via manual reset
(GLOBAL SETTINGS/LOC/Signaling Reset 1: Start protec  t.)

- Resetting of LEDs via manual close command (RS485, HMI or Input) or via manual reset
(GLOBAL SETTINGS/LOC/LEDs Reset 2: Close Command)
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Vamp 11F
1
2 9
3
4
5 11
6
7
8 Henbay
14
10
12
16 15

1 — Red “Trip” LED: Protection trip

2 — Yellow “Alarm” LED: Alarm signaling
3, 4,5, 6, 7— Red programmable LED
8 — Green “Healthy” LED: Watchdog

9 — 16-character by 2-line alphanumeric liquid crystal display (LCD)
10 — Clear key

11 — Read key

12 — 4 arrow keys, an enter key

14 — CB Close key

15 — CB Open Key

16 — USB port for local connection

Figure 1: V11F Front Panel

PJ103ENd

1 — Terminal block A: Auxiliary voltage Vaux, contact outputs (WD, RL1, RL2, RL3) and binary inputs (L1, L2)
and RS485
2 — Current ring terminal block B: contact outputs (E): RL4, RL5 or (A): RL6, RL7 and binary inputs (A): L3, L4
or (E): L5, L6, L7, L8
3 — Terminal block C: current analogue inputs (phases and earth), (BE) binary inputs: L3,L4 or (NA) output
contacts: RL4, RL5
Refer to Installation chapter V11F/EN IN.

Figure 2: Rear View of the V11F
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AN

221

2.2.2

223
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Relay connection and power-up
The relay can be powered from the following sources:
- Auxiliary voltage Vaux (terminals A1-A2)

- USB port (only some electronic boards: to ensure HMI, USB and/or RS485
communications)

Note:
1. USB is not available in model L

2. USB not supply electronic of V11F in model N. The auxiliary voltage have to present on
Al - A2 terminals

Auxiliary Supply Voltage (Vaux) connection

Before applying the auxiliary supply voltage to the relay, check that the rated nominal ac or
dc voltage is appropriate for the application and that it will be connected to the correct
terminals (A1&A2). The relay's serial number, current rating, and power rating information
can be viewed on the upper side of the case. The ac or dc supply voltage must be within the
corresponding nominal range of the device, as indicated in the table below, for the
appropriate nominal rating of the equipment:

Model Nominal ranges of auxiliary Operative dc range Operative ac range
voltage Vaux
ABE 24 to 60 Vac/dc 19to 72 Vdc 19 to 66 Vac
ABE 90 to 250 Vdc and
90 to 240 Vac 71 to 300 Vdc 71to 265 Vac
LN 24 to 250 Vdc and
24 to 240 Vac 19 to 300 Vdc 19 to 265 Vac

Once the ratings have been verified for the application, connect the equipment to an external
power source capable of delivering the requirements specified on the label, to perform the
relay familiarization procedures. Please refer to the wiring diagrams in the Installation section
for complete installation details, ensuring that the correct polarities are observed in the case
of dc supply.

Note: The label specifies the auxiliary voltage for the V11F supply input and
binary inputs (dependent on ordering options).

Current inputs

The measuring current inputs of the V11F should be connected to the secondary wires of the
power system CTs as shown in the connection diagrams in section 8 of V11F Installation
chapter V11F/EN IN.

The parameters of the CTs that can be connected to the V11F's current input terminals are
detailed in section 3 of chapter V11F/EN AP - Applications.

Earthing

V11F have no the Protective (Earth) Conductor Terminal, because has of the plastic case.
Output contacts

Depends on the model the V11F has:

- Model L: 3 output contacts + WD(RLO)

- Model N: 5 output contacts + WD(RLO)

- Model B: 3 output contacts + WD(RLO)

- Model A: 7 output contacts + WD(RLO)

- Model E: 5 output contacts + WD(RLO)
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V11F is delivered with the following default factory settings for the outputs:

- Output RLO/WD (LNABE) (N/O: A3-A5, N/C: A3-A4) - watchdog is not configurable

- Output RL1 (LNABE) (N/O: A6-A8, N/C: A6-AT) is not configured

- Output RL2 (LNABE) (N/O: A9-A11, N/C: A9-A10) is not configured

- Output RL3 (LNABE) (N/O: A12-A13) is not configured

- Output RL4: (AE) (N/O: B1-B2) is not configured; (N) (N/O: C1-C2) is not configured;

- Output RL5 (AE) (N/O: B3-B4) is not configured; (N) (N/O: C3-C4) is not configured,;

- Output RL6 (A) (N/O: C1-C2) is not configured

- Output RL7 (A) (N/O: C3-C4) is not configured

To modify the outputs' configuration, refer to section 2.2 of chapter V11F/EN ST - Settings.
The output connection diagram is shown in section 8 of chapter V11F/EN IN - Installation.
Binary inputs

Depends on the model the V11F has:

- Model L and N: no binary inputs

- Model A and B: 4 binary inputs

- Model E: 8 binary inputs

Binary inputs:

- Input L1 (ABE): A14-A16 terminals (terminal block A)

- Input L2 (ABE): A15-A16 terminals (terminal block A)

- Input L3 (BE): C1-C2 terminals (terminal block C); (A):B5-B7 terminals (terminal block B)
- Input L4 (BE): C3-C4 terminals (terminal block C); (A):B6-B7 terminals (terminal block B)
- Input L5 (E): B5-B7 terminals (terminal block B)

- Input L6 (E): B6-B7 terminals (terminal block B)

- Input L7 (E): B8-B10 terminals (terminal block B)

- Input L8 (E): B9-B10 terminals (terminal block B)

There operation range is the same as auxiliary voltage supply (Al - A2 terminals) see
chapter 2.2.1 (ordering option).

To modify the inputs' configuration, refer to section 1.2.3 of chapter V11F/EN ST - Settings.

The input connection diagram is shown in section 8 of chapter V11F/EN IN - Installation.

Introduction to the user interfaces and setting options

The relay has a USB user interface for use with MiCOM S1 STUDIO 5.1.0 (or higher)
software.

With this interface it is possible to download the setting values, latest fault, alarm and
instantaneous records (E) as well as disturbance records (AE) and fully configure the V11F.

Note: After connection to the USB port the Healthy LED is lit. If the LED is not lit refer to
chapter V11F/EN TS - Troubleshooting.

The USB port integrates electronic boards only to allow communications with the V11F via
the HMI/RS485/USB interfaces.
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Changing parameters via the front panel user interface (HMI)
Changing of all parameters is password-protected.

After restart or powering up, the V11F is in Protection Mode . This means that all settings
are the same as in the relay's operation system and are available on the front panel user
interface.

To change any parameters, it is necessary to switch the V11F to the SETTING CHANGE
MODE.

The SETTING CHANGE MODE, for entered password level which changes setting
parameters, is indicated by the sequential flashing of the programmable LEDs (from 4 up to
8 LEDSs) on the front panel.

Until it is switched back from the SETTING CHANGE MODE to the PROTECTION MODE,
or restarted by disconnecting then reconnecting the power supply, the V11F uses the setting
parameters that were active before the SETTING CHANGE MODE was entered (previous
settings).

Press the navigation key, after changing a chosen parameter (confirmation of change).
The new value is saved in FRAM memory but the V11F still uses the setting value that was
active before the SETTING CHANGE MODE was entered (previous settings). The new
value will be available in the operation system only after the firmware has been reset. When
the firmware is reset, all the settings are loaded into the V11F system.

When switching from the SETTING CHANGE MODE to the PROTECTION MODE, a warm
reset is applied.

The V11F therefore applies the new parameters to the relay's operation system.

Afterwards, the settings available on the front panel and those used by the operation system
are consistent.

Note: While the LED’s (LED’s 3 - 7) start flashing subsequently (SETTING
CHANGE MODE by entering Administrator or Protection setting
password) there can be a mismatch between the settings displayed
on the front panel and those used by the operating system.

When “Control only ” rights password is entered then LED’s (LED’s
3 - 7) start flashing in the same times. Additionally all changes are
executed and recorded immediately (no need warm reset of firmware).
Because this level is not signaled so after 5 minutes V11F switches
back automatically from the SETTING CHANGE MODE to the
PROTECTION MODE.

The password protection of the relay comprises three levels:
— Administrator (Without limits )
— Protection setting (Protection only )

— Control only (Test control ) — this level is used for tests and/or control execution only (no
changing of setting parameters) so signaling of SETTING CHANGE MODE differs from
above. On this password level there is no the sequential flashing of the programmable
LEDs (from 3 up to 7 LEDs) but flashing in the same time. On the control windows is the

special sign: "l which informs that control is allowed.
Administrator rights: all the menu settings may be changed (violet color on Fig.10-21).

Protection setting rights: it is possible to change settings in the PROTECTION column;
CTRL Default Windows (CB status CTRL, L/R status CT RL, [79] CTRL ) and
COMMISSIONING/Maintenance Mode windows are also possible (green color on Fig.10
- 21).

Control rights: CTRL Default Windows (CB status CTRL, L/R status CT RL, [79] CTRL )
and COMMISSIONING/Maintenance Mode windows from the front panel only (yellow color
on Fig.10-21).
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For each level the password consists of 4 digits (0 to 9)
NOTE: The default password is 0000 for every password protection level.

It is recommended to change default password from 0000 to unique value for every
password level.

If the first password is different, this means that the Administrator password has been
changed.

The Protection setting password is still 0000. Therefore, to protect settings against
unauthorized access it is necessary to change the Protection setting password by first
entering 0000 then a new value.

The Control password is still 0000. Therefore, if it is necessary to change it, first enter 0000
then the new value (Control right) of the password.

Notes: 1. If the Protection setting rights have not been changed, or if it has
been set to the default value (0000), it is possible to change all the
settings in the PROTECTION column, reset the counters and control
the CB without entering a password, simply by pressing the
navigation key. This makes it possible to change a chosen parameter
by automatically switching the V11F to the SETTING CHANGE MODE
(the programmable LEDs are flashing).

This means that even after changing only one parameter it is
necessary to switch the V11F back to PROTECTION MODE in order
to activate the new settings (warm restart).

2. If the Control rights password has not been changed or if it has
been set to the default value (0000) it is possible to control the CB in
menu without password protection.

SETTING CHANGE MODE
The SETTING CHANGE MODE should be used to change settings.

Using the SETTING CHANGE MODE ensures that all changed parameters will be applied
simultaneously so as to avoid any problems caused by possible setting inconsistencies.

The SETTING CHANGE MODE makes it possible to change settings while the relay is
active without any risk (the V11F continues to use the previous settings).

After exiting the SETTING CHANGE MODE a warm reset of firmware is applied so that all
the protection counters are reset.

Note: Latched LEDs and outputs are not reset (stored values are not
cleared during a V11F reset)

To switch the V11F to the SETTING CHANGE MODE navigate to the SETTING CHANGE
MODE main header (see Figure 9), then press the 2 key:

Edit settings?
Ent er PSWD

Press the [8]4 navigation key.

Edit settings?
Ent er PSWD 0000

The 0 digit furthest to the right is flashing.

Enter the password:

1. If the digit is flashing, change the digit to the required value by pressing the 2 key or the
8 key.
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2. Change the flashing digit by pressing the 4 key or 6 key.
3. Continue as above to set the whole password (4 digits)
4. |If the correct password is set, press the navigation key

The LCD displays 'OK' during approximately 1 second, then the new SETTING CHANGE
cell is displayed:

If the password entered is for:

- Administrator rights:

Setting change:
Wthout limts

To indicate that the V11F is in SETTING CHANGE MODE on the level: “Without limits” the
programmable LEDs are flashing

- Protection settings:

Setting change:
Protection only

To indicate that the V11F is in SETTING CHANGE MODE on the level: “Protection only”
the programmable LEDs are flashing

- Control only:

Setting change:
Test control

There is no any indication that this level is entered. SETTING CHANGE MODE is active by 5
minutes only.

The screen displays the scope of the current modification rights..

At this time it is possible to start changing the setting parameters.

Note: The parallel pressing: 8 and 4 key it makes jump from any place to:

Edit settings?
Enter PSWD

the menu cell in which the password can be entered (hot key).

If all settings are changed, it is necessary to return to PROTECTION MODE to apply a warm
reset.

Press the 8 and 4 keys simultaneously to jump to the following cell:

Edit settings?
Exit: press ENTER
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Press the navigation key to apply a warm reset and display the following cell:

Setting change:
Prot ect ed

The programmable LEDs do not flash sequentially. The V11F is in PROTECTION MODE

Note: In SETTING CHANGE MODE all functions use the previously stored
settings (before the SETTING CHANGE MODE was entered).

Changing of a single setting parameter

Go to the required setting cell (see section 2.5.8).

Press the HMI 8] key.

Edit settings?
Enter PSWD 000

Using the 4, 6, 8, 2 keys, enter the password.

Press navigation key to confirm the password and switch to SETTING CHANGE MODE.

Press navigation key to enter the chosen setting parameter.

Using the 4, 6, 8, 2 keys, set the required value.
Confirm the change by pressing the @] navigation key.
Switch from SETTING CHANGE MODE to PROTECTION MODE.

For example, press the 4 and 8 keys simultaneously to display the following cell:

Edit settings?
Exit: press ENTER

Press the navigation key to switch from SETTING CHANGE MODE to PROTECTION
MODE.

The following cell should be displayed:

Setting change:
Prot ect ed

The above cell confirms that settings are password-protected, and that the V11F is in
PROTECTION MODE.

Additionally the programmable LEDs do not flash sequentially.

Changing the password

To change the password, first enter the existing password to obtain the appropriate
password protection rights.

Press the 2 key to display the following cell:

Change Password

Press the 8] navigation key, to display:

Change Password
0000
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Using the 4, 6, 8, 2 keys, enter the new password.

Press navigation key to confirm the new password and jump to the cell displaying
information on protection rights

For example:

Setting change:
Wthout limts

To exit the SETTING CHANGE MODE (apply a warm reset) press the 4 and 8 keys
simultaneously to display the following cell:

Edit settings?
Exit: press ENTER

Press the navigation key to confirm switching from SETTING CHANGE MODE to
PROTECTION MODE.

The following cell should be displayed:

Setting change:
Prot ect ed

The above cell confirms that the settings are password-protected and that the V11F is in
PROTECTION MODE. Additionally the programmable LEDs do not flash sequentially.
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25 V11F Menu description
251 Headers

The main headers are shown in Figure 3.

LR Status: L+R [ Function available in all Models (L, N, A, E)
CTRL: Local+Rem.

Function available in Models: N, A, E only

I Function available in Models: A, E only

[79] :Ready Function available in Model E only

CTRL: no operat.

I

CB status:Opened
CTRL: no operat.

l

000.0A 000.0A
000.0A 000.0a

l

MEASUREMENTS les| 00.00In 00.00In ALARM STATUS RECORDS SETTING GROUP 1
00.00In 00.00Ien

OP PARAMETERS SETTING CHANGE COMMISSIONING GLOBAL SETTINGS SETTING GROUP 2
MODE

PJ104ENd

Figure 3: Column headers
252 ALARM STATUS column

ALARM STATUS (see Figure 4) information is available if the cause of alarm has been

triggered. Therefore, if after pressing the 2 key no the new cell is displayed, it means that no
alarms have been detected.

Depending on the V11F's configuration an alarm signal is self-resetting (no cause of alarm
— no alarm signal; GLOBAL SETTINGS/LOC/Alarm Display 0: Self-reset ) or manually
resettable (alarm signal latched; GLOBAL SETTINGS/LOC/Alarm Display 1: Latching ).

Default setting: 0: Self-Reset. This means that if an alarm signal has disappeared no
information is available in the ALARM STATUS column.

If set to Latching , this means that if an alarm signal has disappeared information is still
available in the ALARM STATUS column until it is reset in the ALARM STATUS/ Alarm
Reset window.

Alarm information is always available in the event recorder. However, the programmable
LEDs can be used to store causes of alarm if required.

Figure 4 shows all causes of alarms (if alarms have been enabled in the main configuration
column of the protection function).
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253

VAWP 11F
ALARM STATUS 1
Alarm
) tAUX2
Alarm ¢
£I> Alarm
) tAUX3
)
Alarm
£I>> Alarm
¢ tAUX4
Alarm )
tI>>> Alarm
7 CB FLT Ext.Sig.
Alarm
tSOTF
)
Alarm
tIN 1
)
Alarm
tIN 2
)
Alarm
tIN_3
)
Alarm
tI2> Alarm
T [79] Lockout
Alarm )
tBrkn Cond. Alarm
7 Hardw. Warning
Alarm
CB Fail
)
Alarm
Thermal Overload
Alarm
) [79] Roll.Demand
Alarm )
tAUX1 Reset Pres.ENTER
@ No operation

[ ] Function available in all Models (L, N, A, B, E)
Function available in Models: N, A, B, E only
Function available in Models: A, B, E only

_ Function available in Model A, E only
Function available in Model E only PJOO5ENd

Figure 4: ALARM column

RECORDS column
Twenty fault records are available in the V11F.

Changing a record in the menu is possible in the Record Number menu cell, by pressing the
] navigation key then the 2 or 8 key. Once the required record is selected, press the HMI
8] key to confirm the change. If the Control rights password has been set to the default
value (0000), this operation does not require entering a password; otherwise it is necessary
to enter the Control rights password.

Records in the Fault Recorder can be reset using the MiCOM S1 Studio 5.1.0 (or higher)
communication software or via the RS485 link.
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RECORDS column

Figure 5:
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Counters can be reset in the Counter Reset cell of the menu, by pressing the key then

the 2 or 8 key. Once the required record is selected, press the @]4 key to confirm the
change. This operation requires entering a Administrator password (Without limits ).

In addition, counters can be reset using the MICOM S1 Studio 5.1.0 (or higher)
communication software or via the RS485 link.

25.4 SETTTING GROUP columns

The V11F has two setting groups. The relay is delivered with one setting group active only
(factory default setting).

If two setting groups are to be used, the second setting group must be activated in the menu
cell:

GLOBAL SETTINGS/SETTING GROUP SELECT/Setting Group Select:

Nb of Groups
0: One Group

by changing its setting from 0: One Group to 1: Two Groups
Each setting group includes:

- Protection settings

- Output relay configuration

- Binary input configuration

- Programmable LED configuration

Switching between setting groups is possible via:

- Configured binary inputs

- Menu (GLOBAL SETTINGS/SETTING GROUP SELECT/Setting Group Select cell)
- MICOM S1 Studio 5.1.0 (or higher) setting software

- Remotely via RS485

[ Function available in all Models (L, N, A, B, E)
Function available in Models: N, A, B, E only
SETTING GROUP 1 Function available in Models: A, B, E only
Function available in Model A, E only
1 Function available in Model E only
PROTECTION G1 OUTPUT RELAYS INPUTS LEDS
CONFIGURATION G1 CONFIGURATION G1 CONFIGURATION G1
Latched 54321 Reverse 654321 Latched 876543
outputs 00000 Inp.Logic 000000 LEDs 000000
Reverse 54321 Mainten. 654321 Protect. 876543
outp.log. 00000 Mode 000000 Trip 000000
Protect. 54321 Reset 654321 876543
Trip 00000 Ltch Sign 000000 Alarm 000000
Reset 654321 Start 876543
Ltchd Out 000000 Phase A 000000
A 4
PHASE O/C G1 SOTF G1 E/GND FAULT G1 NEGATIVE SEQ.0/C
k—>| l—s ke Q. l—>
[50/51] [50/51] [50/51N] [46] G1
! } 0 ) PJ109ENd

Figure 6: SETTING GROUP 1 columns
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Information about the active setting group is available in menu: OP PARAMETERS/

Active Set Group cell.

Information about the active setting group can be displayed via the programmable LEDs by
configuring them to that function and via a special symbol on the LCD display.

Notes: 1. If setting groups are to be switched using a binary input (AE), this
binary input must be configured to setting group switch both in Setting
Group 1 and Setting Group 2.

2. It is possible to copy all the parameters from Setting Group 1 to
Setting Group 2 or vice versa (GLOBAL SETTINGS/SETTING
GROUP SELECT/Copy Settings cell). It will then only be necessary
to change the parameters' values.

255 GLOBAL SETTINGS column

Global Settings include all general settings, such as:

- Localization (LOC)
- Setting Group operation (SETTING GROUP SELECT) GS

- Current transformer parameters (CT RATIO)

- Time settings related to Circuit Breaker control or monitoring (CIRCUIT BREAKER)
- Inrush Blocking Logic (INRUSH BLOCKING) (AE)

- Advanced settings for the over-current protection elements (O/C ADVANCED)

- Advanced settings for the Auto-reclose function ([79] ADVANCED SETTINGS) (E)

- Advanced settings for the communication orders via RS485 (COMMUNICATION
ORDERS) (AE)

- RS485 communication parameters (COMMUNICATION) (in L optional)
- Disturbance recorder parameters (DISTURBANCE RECORDER) (AE)

"1 Function available in all Models (L, N, A, B, E)
Function available in Models: N, A, B, E only
GLOBAL SETTINGS Function available in Models: A, B, E only
Function available in Model A, E only
Function available in Model E only
LoC SETTING GROUP CT RATIO CIRCUIT BREAKER INRUSH BLOCKING
SELECT
Language Number of Groups Line CT primary tOpen pulse min Inrush Blocking
0: English 1: Two Groups 1A 0.10s 1:Yes
Default Display Setting Group Line CT Sec tClose Pulse 2nd Harmonic
0: Meas. In 0: Group 1 In=1A 0.10s Ratio 20%
t Change Setting E/Gnd CT Primary Time Delay for Inrush Reset
G1->G2 0.00s 1A Close 0.00s Time 0.00s
0 0 0 P110ENd

Figure 7. GLOBAL SETTINGS column

It is possible to Copy all parameters from Setting Group 1 to Setting Group 2 and inversely in
the Copy settings cell by pressing the navigation key. Choose the required operation by

pressing the 8 or 2 key (Copy G1 = G2 or Copy G2 = G1). Confirm the change by
pressing the [J navigation key.

Note: The setting group change's time-delay, from Setting Group 1 to Setting Group 2
(t Change Setting cell), applies to changes effected via a binary input only (ABE).
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25.6 COMMISIONING column
The settings available in the the COMISSIONING column are:
- Opto I/P status — which binary inputs are active (logic status) (ABE),
- Relay O/P status — which binary outputs are active (logic status),

- Maintenance mode - allows the user to check the operation of the protection
functions without actually sending any external command (tripping or signaling) (AE),

- Test Pattern — allows the user to set outputs contacts for tests (AE),
- Contact Test Time - defines the output's pulse length during the tests (AE),

- Test outputs - if set to 1: apply test , pressing the navigation key will execute the
test of the outputs (AE),

- Functional Test — allows the user to set the protection criteria to be tested (AE),

- Functional Test End - defines the end of the functional test: CB opened or Time
(AE),

- Functional Test Time - defines the pulse length during the functional test (AE),

- Functional Test - if set to CTRL: Operate, pressing the navigation key will
execute the functional test (AE).

It is possible to set following Maintenance mode options (AE) :

« “No” - Maintenance mode is disabled. All window cells below are hidden
(Maintenance mode is the latest cell in COMMISIONING column)

e “Yes,outp.trips " - Maintenance mode is enabled. In this mode all test cells in
COMMISIONING column are available (see Fig.8 below). During tests outputs are
energized.

*  “Yes,outp.block " - Maintenance mode is enabled and all test cells in

COMMISIONING column are available (see Fig.8 below). In this mode, the high
state of output functions are ignored (control of outputs are blocked).

This operation requires entering a Control rights password (Test control ).
It is possible to set additional programmable LED for Maintenance Mode.

Note: The Maintenance Mode is active up to 10 minutes only. After this time V11F
automatically sets - Maintenance mode: “No”. It protects user against leaving the V11F
in this mode after tests.
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COMMISSIONING

Opto I/P 54321
Status 00000

Relay O/P 54321
Status 00000

A

Function available in all Models:

[ JuNABE
N, A B E
A B,E

[ AE

E

PJ111ENd

Figure 80 COMMISSIONING column

SETTING CHANGE MODE column

The SETTING CHANGE MODE column is used to:

Allow changing of all parameters in the menu (SETTING CHANGE MODE).

Set a new password or change the existing password (Change Password)




VI1F/EN GS v3.1 Getting Started

(GS) 3-24 VAVP 11F

Administrator

Public rights: password entered:

SETTING CHANGE SETTING CHANGE

MODE MODE

Edit settings? Edit settings?

Enter PSWD Exit: press ENTER|

Setting change: Setting change:

Protected Without limits
Change Password

PO863END

Figure 9: SETTING CHANGE MODE column
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Figure 10: V11F Model E Menu Map part 1
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Figure 12: V11F Model E Menu Map part 3
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les | LOGIC SELECT. Gl

COLD LOAD PU G1

AUTORECLOSE G1

[&=> <> <€
[79]

{ ! I ) —
AUX1? Sell? Cold Load PU ? Autoreclose ? Close Shot 4321
1: Trip 1: Enabled 1:Enabled 1:Enabled tI>> 0000
tAUX1 tSell Cold Load PU Dead Time tD1 Inhib.Trip 4321
10.00s 01.00s Level 100% 0.20s tI>>:Shot 0000
AUX2? Sel2? Cold Load PU Dead Time tD2 Close Shot 4321
2: Alarm 1: Enabled tCL 1.00s 20.00s £I>>> 0000
tAUX2? tSel2 Cold Load PU Dead Time tD3 Inhib.Trip 4321
10.00s 01.00s > 0: No 1.00s tI>>>:Shot 0000
AUX3? Cold Load PU Dead Time tD4 Close Shot 4321
1: Trip I>> 0: No 20.00s tIN 1 0000
tAUX3 Cold Load PU Reclaim Time tR Inhib.Trip 4321
10.00s I>>> 0: No 2.00s tIN 1:Shot 0000
AUX4? Cold Load PU Fast O/C 54321 Close Shot 4321
2: Alarm IN 1 0: No Trip 00000 tIN 2 0000
tAUX4? Cold Load PU Fast 0/C Inhib.Trip 4321
10.00s IN 2 0: No Trip Delay 0.00s tIN 2:Shot 0000
Cold Load PU Fast E/Gnd54321 Close Shot 4321
IN_3 0: No Trip 00000 tIN 3 0000
Cold Load PU Fast E/Gnd Inhib.Trip 4321
Access: Brkn.Cond 0: No Trip Delay 0.00s tIN 3: Shot 0000

Read only @ ®
(Sotd zoad 2y | [ Close shot 4321 || [TGlose shot? 4321
Administrator password (Without limits) ¢ = ® tAUX1 0000
Protection setting password (Protection only) Cold Load PU Inhib.Trip 4321 Inhib.Tfip e
Control password (Test control) I2> 0: No tI>:Shot 0000 AUX1:Shot 0000
Close Shot? 4321
tAUX2 0000
Inhib.Trip 4321
PJ115ENd AUX2:Shot 0000
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OUTPUT RELAYS INPUTS
CONFIGURATION G2 CONFIGURATION G2
I ——— — —— 1 — .,
Latched 54321 Start 54321 54321 [79] in 54321 Reverse 654321 Block. 654321 87654321
outputs 00000 IN 2 00000 tIN 1 00000 Progress 00000 Inp.Logic 000000 AUX1 000000 AUX3 00000000
Reverse 54321 Start 54321 54321 [791] 54321 Mainten. 654321 Block. 654321 87654321
outp. log. 00000 IN 3 00000 £IN 2 00000 F.Trip 00000 Mode 000000 AUX2 000000 AUX4 00000000
Protect. 54321 Start 54321 54321 [791] 54321 Reset 654321 Block. 654321 87654321
Trip 00000 12 > 00000 tIN_3 00000 Lockout 00000 Ltch Sign 000000 AUX3 000000 AUX5 00000000
Prot.Trip 54321 Start 54321 54321 [79] 54321 Reset 654321 Block. 654321 87654321
(pulse) 00000 Brkn Cond 00000 tI2> 00000 Blocked 00000 Ltchd Out 000000 CB Fail 000000 AUX6 00000000
Trip CB 54321 54321 =S 54321 [79] 54321 Block. 654321 Block. 654321 Cold 87654321
order 00000 AUX1 00000 Cond. T 00000 Success. 00000 £I> 000000 1791 000000 Load PU 00000000
Close CB 54321 54321 || | Thermal Bzl TCS 54321 Block. 654321 SEL1 654321 654321
Order 00000 AUX2 00000 || [ Txip T 00000 52 Fail 00000 £I>> 000000 £I>> 000000 Strt tBF 000000
W54321 54321 || [Thermal P cB 54321 Block. 654321 ||| sEL1 654321 Status 87654321
Alarm 000000 AUX3 00000 || |Alarm 00000 Alarm 00000 I>>> 000000 EI>>> 000000 CB 52A 00000000
Start 54321 54321 i BoEvE tCB FLT 54321 Block. 654321 ||| SEL1 654321 Status 87654321
> 000000 AUX4 00000 CB Fail 00000 Ext.Sign. 00000 £SOTF 000000| || tIN 2 000000 CB 52B 00000000
Start 654321 54321 BAEZL Setting 54321 Block. 654321 SEL1 654321 CB FLT 654321
I>> 000000 AUX5 00000 A 00000 Group 2 00000 £IN 1 000000 IN 3 000000 Ext.Sign. 000000
Start 654321 54321 54321 Block. 654321 SEL2 654321 Setting 654321
I>>> 000000 AUX6 00000 taAUX2 1 00000 tIN 2 000000 tI>> 000000 Group 2 000000
Start 654321 54321 54321 Block. 654321 SEL2 654321 Manual 654321
SOTF 000000 tI> 00000 LAUXS T 00000 tIN 3 000000 £I>>> 000000 Close 000000
Start 654321 54321 54321 Block. 654321 SEL2 654321 Manual 654321
IN 1 000000 ||| tr>> 00000 | | [ tRUX4 T 00000 t12 > 000000 ||| tIN 2 000000 Trip i 000000
54321 Cerm, SR Block.t 654321 SEL2 654321 TCS 87654321
£I>>> 00000 Order TIIN00000 Brkn.Cond 000000 £IN_3 000000 52 Fail 00000000
! $ 1 i} l
Read only 54321 Comm. 54321 Block. 654321 87654321 Reset 654321
+£SOTF 00000 Order 2 00000 Itherm 000000 AUX1 00000000 Theta val.000000
Write under the password protection: ¢ t t ¢
Administrator password (Without limits) ri
87654321 Start 654321
Protection setting password (Protection only) AUX2 00000000 Disturb.R.000000
Control password (Test control) PJ120ENd

[

¥

Local 654321
CTRL Mode 000000

)

654321
000000

Time
Synchr.

|

@
wn
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ee-¢ (@)
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0T Med dey nusi\ 3 [9PON ATTA 6T anbi-

SO

LEDS
CONFIGURATION G2
{ —— —

Latched 876543 876543 Thermal 876543
LEDs 000000 AUX2 000000 Trip 000000
Protect. 876543 876543 Thermal 876543
Trip 000000 AUX3 000000 Alarm 000000
876543 876543 876543
Alarm 000000 AUX4 000000 CB Fail 000000
Start 876543 876543 876543
Phase A 000000 AUX5 000000 tAUX1 000000
Start 876543 876543 876543
Phase B 000000 AUX6 000000 tAUX2 000000
Start 876543 876543 876543
Phase C 000000 tI> 000000 tAUX3 000000
Start 876543 876543 876543
I> 000000 tI>> 000000 tAUX4 000000
Start 876543 876543 [79] in 876543
I>> 000000 tI>>> 000000 Progress 000000
Start 876543 876543 [79] 876543
I>>> 000000 tSOTF 000000 F.Trip 000000
Start 876543 876543 [79] 876543
SOTF 000000 tIN 1 000000 Lockout 000000
Start 876543 876543 [79] 876543
IN 1 000000 tIN 2 000000 Blocked 000000
Start 876543 876543 [79] 876543
IN 2 000000 tIN 3 000000 Success. 000000
Start 876543 876543 Local 876543
IN 3 000000 tI2> 000000 CTRL Mode 000000
876543 tBrkn 876543 CB 876543
AUX1 000000 Cond. 000000 Alarm 000000
Mainten. 876543
Mode 000000

. 2
tCB FLT
Ext.Sign.

{

876543
000000

876543
000000

Setting
Group 2

Access:

Read only

Write under the password protection:

Administrator password (Without limits)
Protection setting password (Protection only)

Control password (Test control)

PJ121ENd

ve-¢ ()
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>

GLOBAL SETTINGS

)

Loc

<>

SETTING GROUP

l CT RATIO

(<>

CIRCUIT BREAKER

le»| INRUSH BLOCKING

>

0/C ADVANCED

[79] ADVANCED
SETTINGS

COMMUNICATION
ORDERS

)

SELECT
{

)

Language Number of Groups Line CT primary
0: English 0: Two Groups 1A
Default Display Setting Group Line CT Sec

0: Meas. In 0: Group 1 In=1A

)

LEDs Reset
0:Manual only

{

1

t Change Setting
G1->G2 0.00s

)

Trip Info Reset
0:Manual only

E/Gnd CT Primary

)

Copy settings
0:No operation

ia
)

tOpen ilse min ¢ ® ¢
CE P 0.10 Inrush Blocking [46BC] Brkn.Cond CB FLT Monitor.? Pulse Time
kel 1: Yes I< Block. 0.10In 0:Yes tcomMl 1.00s
: I 1 1 1
tClose Pulse N
0.10s 2nd Harmonic IDMT Interlock Block.via Input? Pulse Time
) Ratio 20% By DMT 0:No 1:Block. [79] tCOoM2 1.00s

Time Delay for

{

Inrush Reset

Close 000.00s
k)

Time 0.00s

Ltchd Outp.Reset
0:Manual only

)

Alarms Info
0:Self-reset

7

Nominal
Frequency 0:50Hz

Control Keys
Confirm. 0:No

)

>, I>>,
0: 1.harm.

I>>>:

E/Gnd CT Sec
Ien=1A

tCB FLT ext
Ext.Sign. 16s

T

Remote CTRL Mode
1:Remote+Local

I
52 Unblock.SOTF
Time 1.00s
¥

TC Supervision?
1l:Yes

I

TC Supervision
tSUP 0.50s

I

CB Supervision?
1:Yes

)

Max CB Open
Time 0.50s

k)

Max CB Close
Time 0.50s

I

CB Diagnostic?
1l:Yes

Access:

Read only

I
Max CB Open No.
5000
)
Sum AMPS“n
652.80MA"n
I
AMPS’s n=
1

Write under the password protection:

Administrator password (Without limits)
Protection setting password (Protection only)

Control password (Test control)

{

{

Start Dead t on

COM2 Order Conf.

1:CB trips 0: RS485
Roling Demands?
1:Yes
Max Cycles No.
Rol.Demand: 10
Time period Rol.
Demand 10mn
Time Inhibit tI
On Close: 1.00s
Signalling Reset?
0:No
PJ122ENd
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SETTING CHANGE

MODE

OP PARAMETERS

CB status:Opened
CTRL: no operat.

I

Edit settings?
Enter PSWD

l

0.00A 0.00A
0.00A 0.00A

ALARM STATUS

|

l

Setting change:
Protected

0.00In 0.00In
0.00In 0.00Ien

Leave Lthd AL.
Press Down Key

MEASUREMENTS
Description IA= 0.00A
P111 A 0.00In
Serial Nb IB= 0.00A
00000001 0.00In
Reference Ic= 000.0A
SE MiCOM 00.00In

I

I

Software Version

IN= 0.00A

1.D.00

0.00Ien

Hardware Version

Thermal 0%
0:No operation

I 3

l

Active Set Group

2nd harm.IA= 0%

Group 1 IB= 0% IC= 0%
Date

06/08/01
Time

13:15:33
Nominal

Frequency: 50Hz

Access:

Read only

Write under the password protection:

Administrator password (Without limits)

Protection setting password (Protection only)

Control password (Test control)
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SO

RECORDS

|

FAULT RECORDS

[=>

ALARM RECORDS

[<>|

i}

{

Record Number

Record Number

1:Fault 1 l:Alarm 1
Trip Alarm
No fault No Alarm

)

)

Fault Time

Alarm Time

12:05:23:42 12:05:23:42
Fault Date Alarm Date
06/08/01 06/08/01

{

{

COUNTERS
CONTROL FAULT CB MONITORING
COUNTER COUNTER COUNTER
No.Trips No.Fault Trips No.CB Close Mon.
0 0 0
No.Close No.Fault Starts No.CB Open Mon.
0 1 0 0
Counter Reset B oLlEE e CB AMPS Value
o 0.0MA

CTRL:No operat.

Active Set Group
Group 1

Active Set Group
Group 1

)

i}

Fault Origin

Alarm Origin

None None
IA= 0.00A IA= 0.00A
IB= 0.00A IB= 0.00A
IC= 0.00A Ic= 0.00A
IN= 0.00A IN= 0.00A

Access:

Read only

Write under the password protection:

1

No.HW Warnings

0
{

Counter Reset
CTRL:No operat.

Administrator password (Without limits)

PJ125ENd

Protection setting password (Protection only)

Control password (Test control)

gs-¢ ()

47T dAVA

T°EA SO NI ATTA

pailels Bu11id



€ 1ed dey nusN v 19POIN ATTA g 9inbi4

>

SETTING GROUP 1

PROTECTION Gl

PHASE 0/C Gl SOTF G1 E/GND FAULT Gl THERM OVERLOAD CB FAIL Gl AUX TIMERS Gl COLD LOAD PU Gl
[50/51] [50/51] [50/51N] [49] Gl [50BF]
I>? SOTF? IN_1 stage ? Therm OL? CB Fail? AUX1? Cold Load PU
1: Trip 1: Trip 1:Trip 1: Enabled 1: Retrip 1: Trip 1:Enabled
I> Threshold SOTF Threshold IN_1 Threshold Itherm CB Fail Time tBF tAUX1 Cold Load PU
0.20In 4.00In 0.10Ten 1.00In 0.10s 10.00s Level 100%
Delay Type tSOTF  0.10s Delay Type Te (heating) I< Threshold Cold Load PU
I> 1: IEC SI IN 1 1: IEC SI 40 mn CBF 0.10In tCL 1.00s

Reset Delay Type
I> 1:IDMT

RTD/RTMS Reset
I> 0.00

I>> Threshold
1.40In

Delay Type
I>> 0: DMT

IN 1 TMS

1.00

Tr (cooling)
40 mn

IN< Threshold
CBF 0.10Ien

Cold Load PU
0: No

Reset Delay Type

IN 1 0: DMT
DMT tReset Theta Trip/Reset
IN 1 0.10s Ratio 90%
IN 2 stage ? Alarm OL?
1:Trip 0:Enabled
IN 2 Threshold Theta Alarm
2.00Ien 80%

tIN 2
0.40s

Access:

Read only

Write under the password protection:

Cold Load PU
I>> 0: No

Cold Load PU
I>>> 0: No

Cold Load PU
IN 1 0: No

Cold Load PU
IN_ 2 0: No

Cold Load PU
Itherm 0: No

47T dAVA

pajiels Buili®

Administrator password (Without limits)

Reset Delay Type
I>> 0: DMT

Protection setting password (Protection only)

Control password (Test control)

PJ126ENd

I>>> Threshold
4.00In

tI>>>

0.10s
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@
)

OUTPUT RELAYS
CONFIGURATION G1

)

INPUTS
CONFIGURATION G1

)

P ¥ 1
Latched 7654321 Start 654321 7654321
TCS 7654321
tputs 0000000
outpu s¢ IN 2 : 000000 £IN 1 ’ 0000000 52 Fail 0000000
Reverse 654321 7654321 7654321
cB 7654321
outp. log.000000 AUX1 . 0000000 £IN 2 @ooooooo Alarm 0000000
Protect. 7654321 7654321 Thermal 7654321 ¢
: tCB FLT 7654321
T 0000000 Tri
rip . AUX2 ’ 0000000 rip . 0000000 el
Prot.Trip 654321 7654321 | |[Thermal 7654321 - i}
(pulse) 000000 AUX3 0000000 | ||Aalarm 0000000 Setting 654321
¢ ¢ Group 1 000000
Trip CB 7654321 7654321 7654321
order 0000000 AUX4 0000000 CB Fail 0000000
Close CB 654321 7654321 7654321
order 000000 AUX5 0000000 taUX1 0000000
W7654321 7654321 7654321
Alarm 00000000 AUX6 0000000 tAUX2 0000000
Start 654321 7654321 7654321
> 000000 tI> 0000000 tAUX3 0000000
Start 654321 7654321 7654321
>> 000000 tI>> 0000000 tAUX4 0000000
Start 654321 7654321 Comm. 7654321
I>>> 000000 tI>>> 0000000 order 1 0000000
Start 654321 7654321 Comm. 7654321
SOTF 000000 tSOTF 0000000 Order 2 0000000
Start 654321 Accse
IN 1 000000

.

Read only

Write under the password protection

Administrator password (Without limits)
Protection setting password (Protection only)

Control password (Test control)

Reverse 4321 Block. 4321 Setting 4321
Inp.Logic 0000 AUX3 0000 Group 2 0000
Mainten. 4321 Block. 4321 Manual 4321
Mode 0000 CB Fail 0000 Close 0000
Reset 4321 4321 Manual 4321
Ltch Sign 0000 AUX1 0000 Trip 0000
Reset 4321 4321 TCS 4321
Ltchd Out 0000 AUX2 0000 52 Fail 0000
Block. 4321 4321 Reset 4321
tI> 0000 AUX3 0000 Theta val. 0000
Block. 4321 4321 Start 4321
tI>> 0000 AUX4 T 0000 Disturb.R.000000
Block. 4321 4321 Local 4321
EI>>> 0000 AUXS 1 0000 CTRL Mode 0000
Block. 4321 . %%g;
£SOTF 0000 R0 T
Block. 4321 Cold .
£IN 1 0000 Load PU 0000
Block. 4321 4321
e 0000 Strt tBF 0000
Block. 4321 Status 4321
Itherm 0000 CB 52A 0000
Status 4321

Block. 4321
AU;; 0000 CB 52B 0000

{ CB FLT 4321
i;;;k' 332; Ext.Sign. 0000

| ' ‘ PJ127ENd
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PJ128ENd

Administrator password (Without limits)

Protection setting password (Protection only)

LEDS
CONFIGURATION G1
¢ 3 . 7
Latched 876543 876543 Thermal 876543
LEDs 000000 AUX2 000000 Alarm 000000
Protect. 876543 876543 876543
Trip 000000 AUX3 000000 CB Fail 000000
876543 876543 876543
Alarm 000000 AUX4 000000 tAUX1 000000
Start 876543 876543 876543
Phase A 000000 AUX5 000000 tAUX2 000000
Start 876543 876543 876543
Phase B 000000 AUX6 000000 tAUX3 000000
Start 876543 876543 876543
Phase C 000000 tI> 000000 tAUX4 000000
Start 876543 876543 Local 876543
I> 000000 tI>> 000000 CTRL Mode 000000
Start 876543 876543 CB 876543
I>> 000000 tI>>> 000000 Alarm 000000
Start 876543 876543 Mainten. 876543
I>>> 000000 tSOTF 000000 Mode 000000
Start 876543 876543 tCB FLT 876543
SOTF 000000 tIN 1 000000 Ext.Sign. 000000
Start 876543 876543 Setting 876543
IN 1 000000 tIN 2 000000 Group 1 000000
¢ ¢ Access:
Start 876543 Thermal 876543 Read only
IN 2 000000 Trip 000000
® ‘ Write under the password protection:
876543
AUX1 000000
l Control password (Test control)
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INPUTS
CONFIGURATION G2

)

OUTPUT RELAYS
CONFIGURATION G2
) — — —
Latched 7654321 Start 654321 7654321
TCS 7654321
tputs 0000000
outpu s¢ IN 2 ¢ 000000 tIN 1 ¢ 0000000 T
Reverse 654321 7654321 7654321 ¢
CB 7654321
outp. 13?.000000 AUX1 T 0000000 tIN 2 ¢ooooooo - 0000000
Protect. 7654321 7654321 Thermal 7654321 ¢
. - tCB FLT 7654321
T 0000000 AUX2 T 0000000
=k 1 U T 0000000 =21 T Ext.Sign.0000000
Prot.Trip 654321 7654321 Thermal 7654321 : ¢
(pulse) 000000 ||| aux3 0000000 | ||Alarm 0000000 Setting 654321
¢ ¢ Group 2 000000
Trip CB 7654321 7654321 7654321
Order 0000000 AUX4 0000000 CB Fail 0000000
Close CB 654321 7654321 7654321
Order 000000 AUX5 0000000 tAUX1 0000000
W7654321 7654321 7654321
Alarm 00000000 AUX6 0000000 tAUX2 0000000
Start 654321 7654321 7654321
> 000000 tI> 0000000 tAUX3 0000000
Start 654321 7654321 7654321
I>> 000000 tI>> 0000000 tAUX4 0000000
Start 654321 7654321 Comm. 7654321
I>>> 000000 £I>>> 0000000 Order 1 0000000
Start 654321 7654321 Comm. 7654321
SOTF 000000 tSOTF 0000000 Order 2 0000000
Start 654321 Access
IN 1 000000 N
= ead only

Write under the password protection

Administrator password (Without limits)
Protection setting password (Protection only)

Control password (Test control)

Reverse 4321 Block. 4321 Setting 4321
Inp.Logic 0000 AUX3 0000 Group 2 0000
Mainten. 4321 Block. 4321 Manual 4321
Mode 0000 CB Fail 0000 Close 0000
Reset 4321 4321 Manual 4321
Ltch Sign 0000 AUX1 0000 Trip 0000
Reset 4321 4321 TCS 4321
Ltchd Out 0000 AUX2 0000 52 Fail 0000
Block. 4321 4321 Reset 4321
tI> 0000 AUX3 0000 Theta val. 0000
Block. 4321 4321 Start 4321
tI>> 0000 AUX4 T 0000 Disturb.R.000000
Block. 4321 4321 Local 4321
I>>> 0000 AUX5 T 0000 CTRL Mode 0000
Block. 4321 izl
£SOTF 0000 BURG T 000
Block. 4321 Celal e
LIN 1 0000 Load PU 0000
Block. 4321 csl
omT & 0000 Strt tBF 0000
Block. 4321 Status 4321
Itherm 0000 CB 52aA 0000
Status 4321
Block. 4321
AU;: 0000 CB 52B 0000
t CB FLT 4321
:;;;k' 3333 Ext.Sign. 0000
1 i ‘ PJ130ENd
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LEDS
CONFIGURATION G2
) — —
Latched 876543 876543 Thermal 876543
LEDs 000000 AUX2 000000 Alarm 000000
Protect. 876543 876543 876543
Trip 000000 AUX3 000000 CB Fail 000000
876543 876543 876543
Alarm 000000 AUXA 000000 tauUx1 000000
Start 876543 876543 876543
Phase A 000000 AUX5 000000 tAUX2 000000
Start 876543 876543 876543
Phase B 000000 AUX6 000000 tAUX3 000000
Start 876543 876543 876543
Phase C 000000 tI> 000000 tAUX4 000000
Start 876543 876543 Local 876543
I> 000000 tI>> 000000 CTRL Mode 000000
Start 876543 876543 CB 876543
I>> 000000 tI>>> 000000 Alarm 000000
Start 876543 876543 Mainten. 876543
I>>> 000000 tSOTF 000000 Mode 000000
Start 876543 876543 tCB FLT 876543
SOTF 000000 tIN 1 000000 Ext.Sign. 000000
Start 876543 876543 Setting 876543
IN 1 000000 Group 2 000000
B tIN 2 000000 P PJ131ENd
¢ ¢ Access:
Start 876543 Thermal 876543 Read only
IN 2 000000 Trip 000000
¢ I Write under the password protection:
Administrator password (Without limits)
876543
AUX1 000000 Protection setting password (Protection only)
| Control password (Test control)
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<>

GLOBAL SETTINGS

)

Loc e SETTING GROUP N CT RATIO PN CIRCUIT BREAKER les| INRUSH BLOCKING PN 0/C ADVANCED COMMUNICATION
SELECT ORDERS
1 ! ! —— 1 ! ! !
Languagt_a Number of Groups Line CT primary pen pu seom;.g Inrush Blocking IDMT Interlock Pulse Time
0: Engl:ish 0: Two Groups 1A T e 1: Yes By DMT 0:No tCOM1 1.00s
. . L Tose ® ! L
Default Display Setting Group Line CT Sec tClose “153.105 2nd Harmonic Pulse Time
0: Meas. In 0: Group 1 In=1A T Ratio 20% tCoM2 1.00s
¢ ¢ ¢ Time Delay for ¢ ¢
LEDs Reset t Change Setting E/Gnd CT Primary Close 000.00s Inrush Reset COM2 Order Conf.
0:Manual only G1->G2 0.00s 1A ) Time 0.00s 0: RS485
() 7 1 tCB FLT ext
Trip Info Reset Copy settings /e @R Soe Ext.Sign. 16s
0:Manual only 0:No operation Ien=1A )
) Remote CTRL Mode
Ltchd Outp.Reset 1:RemotetLocal
0:Manual only k)
¢ 52 Unblock.SOTF
Alarms Info Time 1.00s
0:Self-reset ¥
@ TC Supervision?
Nominal 1:Yes
Frequency 0:50Hz 1
¢ TC Supervision
Control Keys £SUR T 9.50s
Confirm. 0:No
¢ CB Supervision?
1l:Yes
I>, I>>, I>>>: T
0: 1.harm.
Max CB Open
Time 0.50s
3
Max CB Close
Time 0.50s
3
CB Diagnostic?
1:Yes
I
Max CB Open No.
5000 Access:
¢ Read only
Sum AMPS“n Write under the password protection:
652 .80MA”n Administrator password (Without limits)
¢ Protection setting password (Protection only) PJ132ENd
AMPS’s n= Control password (Test control)
1

@
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COMMISSIONING
COMMUNICATION DISTURBANCE Opto I 4321
RECORDER Status 0000
Protocol Pre-Time I
0 :Modbus 0.10s Relay 7654321
¢ ¢ Status 0000000
Relay Address Post Trip Time I
RS485 1 0.10s
¢ @ Maintenance Mode
0: Y tp. tri
Baud Rate Disturb.Rec. €s,outp.trips
2:19200 Trig. O:on Inst.

)

l

Parity
0:No parity

Max Record Time
1.50s

Test 54321
Pattern 00000

)

Stop bits
0:1 stop bit

Access:

Read only

Write under the password protection:

Administrator password (Without limits)

Protection setting password (Protection only)

Control password (Test control)

PJ133ENd

I

Contact Test
Time 0.00s

I

Test outputs
0: no operation

l

Functional Test

0: I>

Functional Test
End 0:CB Trip

I

Functional Test
Time 0.00s

I

Functional Test
0: no operation

- ()
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SETTING CHANGE

MODE

OP PARAMETERS

CB status:Opened
CTRL: no operat.

Edit settings?
Enter PSWD

l

0.00A  0.00A || ALARM STATUS
0.00A  0.00A

Setting change:
Protected

0.00In 0.00In
0.00In 0.00Ien

Leave Lthd AL.
Press Down Key

MEASUREMENTS

Description IA= 0.00A
P111 B 0.00In
Serial Nb IB= 0.00A
00000001 0.00In
Reference IC= 000.0a
SE MiCOM 00.00In

Software Version IN= 0.00A
1.D.00 0.00Ien

Hardware Version Thermal 0%

3

0:No operation

Active Set Group

Group 1
Date

06/08/01
Time

13:15:33
Nominal

Frequency: 50Hz

Access:

Read only

Write under the password protection:

Administrator password (Without limits)
Protection setting password (Protection only)

Control password (Test control)

PJ145ENd
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RECORDS

|

FAULT RECORDS

ALARM RECORDS

[<>|

i}

i}

Record Number

Record Number

COUNTERS

CONTROL les| FAULT

COUNTER COUNTER

No.Trips No.Fault Trips
0 0

T t

No.Close No.Fault Stzrts
0

1:Fault 1 l1:Alarm 1
Trip Alarm
No fault No Alarm
Fault Time Alarm Time
12:05:23:42 12:05:23:42
Fault Date Alarm Date
06/08/01 06/08/01

) {

)

)

Counter Reset No.Alarms

Active Set Group
Group 1

Active Set Group
Group 1

)

)

Fault Origin

Alarm Origin

None None
IA= 0.00A IA= 0.00A
IB= 0.002a IB= 0.00A
IC= 0.00A IC= 0.00A
IN= 0.00A IN= 0.00A

CTRL:No operat. @

No.HW Warnings

0
{

Counter Reset
Access: CTRL:No operat.

Read only

Write under the password protection:

Administrator password (Without limits)

PJ146ENd

Protection setting password (Protection only)

Control password (Test control)
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SETTING GROUP 1

PROTECTION Gl

PHASE 0/C Gl SOTF Gl E/GND FAULT Gl THERM OVERLOAD CB FAIL Gl AUX TIMERS Gl COLD LOAD PU Gl
[50/51] [50/51] [50/51N] [49] Gl [50BF]
I>? SOTF? IN_1 stage ? Therm OL? CB Fail? AUX1? Cold Load PU
1: Trip 1: Trip 1:Trip 1: Enabled 1: Retrip 1: Trip 1:Current+Input
I> Threshold SOTF Threshold IN_1 Threshold Itherm CB Fail Time tBF tAUX1 Cold Load PU
0.20In 4.00In 0.10Ten 1.00In 0.10s 10.00s Level 100%
Delay Type tSOTF  0.10s Delay Type Te (heating) I< Threshold Cold Load PU
I> 1: IEC SI IN 1 1: IEC SI 40 mn CBF 0.10In tCL 1.00s

Reset Delay Type
I> 1:IDMT

RTD/RTMS Reset
I> 0.00

I>> Threshold
1.40In

Delay Type
I>> 0: DMT

IN 1 TMS

1.00

Tr (cooling)
40 mn

IN< Threshold
CBF 0.10Ien

Cold Load PU
0: No

Reset Delay Type

IN 1 0: DMT
DMT tReset Theta Trip/Reset
IN 1 0.10s Ratio 90%
IN 2 stage ? Alarm OL?
1:Trip 0:Enabled
IN 2 Threshold Theta Alarm
2.00Ien 80%

tIN 2
0.40s

Access:

Read only

Write under the password protection:

Cold Load PU
I>> 0: No

Cold Load PU
I>>> 0: No

Cold Load PU
IN 1 0: No

Cold Load PU
IN_ 2 0: No

Cold Load PU
Itherm 0: No

47T dAVA

pajiels Buili®

Administrator password (Without limits)

Reset Delay Type
I>> 0: DMT

Protection setting password (Protection only)

Control password (Test control)

PJ147ENd

I>>> Threshold
4.00In

tI>>>

0.10s
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@
)

OUTPUT RELAYS

INPUTS

CONFIGURATION G1

)

CONFIGURATION G1

{

Latched 7654321 Start 654321 7654321 Reverse 4321 Block. 4321 Manual 4321
outputs 0000000 IN 2 000000 tIN 1 0000000 Inp.Logic 0000 AUX3 0000 Close 0000
Reverse 654321 7654321 7654321 Reset 4321 Block. 4321 Manual 4321
outp. log.000000 AUX1 0000000 tIN_2 0000000 Ltch Sign 0000 CB Fail 0000 Trip 0000
Protect. 7654321 7654321 Thermal 7654321 Reset 4321 4321 Reset 4321
Trip 0000000 AUX2 0000000 Trip 0000000 Ltchd Out 0000 AUX1 0000 Theta val. 0000
Prot.Trip 654321 7654321 Thermal 7654321 Block. 4321 4321 Time 4321
(pulse) 000000 AUX3 0000000 | |[Alarm 0000000 tI> 0000 AUX2 0000 Synchr. 0000
Trip CB 7654321 7654321 7654321 Block. 4321 4321
Order 0000000 AUX4 0000000 CB Fail 0000000 £I>> 0000 AUX3 0000
Close CB 654321 7654321 7654321 Block. 4321 4321
Order 000000 AUX5 0000000 tAUX1 0000000 EI>>> 0000 AUX4 0000

W7654321 7654321 7654321 Block. 4321 4321
Alarm 00000000 AUX6 0000000 tAUX2 0000000 £SOTF 0000 AUX5 0000
Start 654321 7654321 7654321 Block. 4321 4321
1> 000000 tI> 0000000 tAUX3 0000000 £IN 1 0000 AUX6 T 0000
Start 654321 7654321 7654321 Block. 4321 Status 4321
I>> 000000 £I>> 0000000 tAUX4 0000000 tIN 2 0000 EERCCT T 000
Start 654321 7654321 Setting 654321 Block. 4321 Status 4321
I>>> 000000 tI>>> 0000000 Group 1 000000 Itherm 0000 € sz 0 oo

) ) T !
Start 654321 7654321 Block. 4321 ;ithz ) ggg;.
SOTF 000000 tSOTF 0000000 AUX1 0000 PSR

) T 0 v
Start 654321 Access: Block. 2321 Settlng 4321
IN 1 000000 Read only AUX2 0000 Group 2 0000

I Write under the password protection: I [—

Administrator password (Without limits)
Protection setting password (Protection only) PJ148ENd

Control password (Test control)

05-€ ()
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LEDS
CONFIGURATION G1

I — —
Latched 876543 876543 Thermal 876543
LEDs 000000 AUX2 000000 Trip 000000
Protect. 876543 876543 Thermal 876543
Trip 000000 AUX3 000000 Alarm 000000

876543 876543 876543

Alarm 000000 AUX4 000000 CB Fail 000000
Start 876543 876543 876543
Phase A 000000 AUX5 000000 tAUX1 000000
Start 876543 876543 876543
Phase B 000000 AUX6 000000 tAUX2 000000
Start 876543 876543 876543
Phase C 000000 tI> 000000 tAUX3 000000
Start 876543 876543 876543
I> 000000 tI>> 000000 tAUX4 000000
Start 876543 876543 tCB FLT 876543
I>> 000000 tI>>> 000000 Ext.Sign. 000000
Start 876543 876543 Setting 876543
I>>> 000000 £SOTF 000000 Group 1 000000
Start 876543 876543
SOTF 000000 tIN 1 000000 Aocess:

¢ @ Read only
Start 876543 876543 Write under the password protection:
IN 1 000000 tIN 2 000000 Administrator password (Without limits)

¢ 17 Protection setting password (Protection only)
Start 876543 Control password (Test control)
IN 2 000000

876543

AUX1 000000 PJ149ENd

47T dAVA
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SETTING GROUP 2

PROTECTION G2

PHASE O/C G2 SOTF G2 E/GND FAULT G2 THERM OVERLOAD CB FAIL G2 AUX TIMERS G2 COLD LOAD PU G2
[50/51] [50/51] [50/51N] [49] G2 [50BF]
I>? SOTF? IN 1 stage ? Therm OL? CB Fail? AUX1? Cold Load PU
1: Trip 1: Trip 1:Trip 1: Enabled 1: Retrip 1: Trip 1:Enabled
I> Threshold SOTF Threshold IN_1 Threshold Itherm CB Fail Time tBF tAUX1 Cold Load PU
0.20In 4.00In 0.10Ten 1.00In 0.10s 10.00s Level 100%
Delay Type tSOTF  0.10s DelaySType Te (heating) I< Threshold AUX2? Cold Load PU
I> 1: IEC SI IN 1 1: IEC SI 40 mn CBF 0.10In 2: Alarm +CL 1.00s
Tr (cooling) IN< Threshold Cold Load PU

I>>> Threshold
4.00In

tI>>>

0.10s

40 mn

| tAUX2?

CBF 0.10Ien

I> 0: No

Reset Delay Type Theta Trip

IN 1 0: DMT 100%

DMT tReset Theta Trip/Reset

IN 1 0.10s Ratio 90%

IN 2 stage ? Alarm OL?
1:Trip 0:Enabled

IN 2 Threshold Theta Alarm

2.00Ien 80%

tIN_2
0.40s

Access:

Read only

Write under the password protection:

Administrator password (Without limits)
Protection setting password (Protection only)

Control password (Test control)

PJ150ENd

Cold Load PU
I>> 0: No

Cold Load PU
I>>> 0: No

Cold Load PU
IN 1 0: No

Cold Load PU
IN 2 0: No

Cold Load PU
Itherm 0: No

5-¢ (@)
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OUTPUT RELAYS
CONFIGURATION G2

)

INPUTS

CONFIGURATION G2

{

Latched 7654321 Start 654321 7654321 Reverse 4321 Block. 4321 Manual 4321
outputs 0000000 IN 2 000000 tIN 1 0000000 Inp.Logic 0000 AUX3 0000 Close 0000
Reverse 654321 7654321 7654321 Reset 4321 Block. 4321 Manual 4321
outp. log.000000 AUX1 0000000 tIN 2 0000000 Ltch Sign 0000 CB Fail 0000 Trip 0000
Protect. 7654321 7654321 Thermal 7654321 Reset 4321 4321 Reset 4321
Trip 0000000 AUX2 0000000 Trip 0000000 Ltchd Oout 0000 AUX1 0000 Theta val. 0000
Prot.Trip 654321 7654321 Thermal 7654321 Block. 4321 4321 Time 4321
(pulse) 000000 AUX3 0000000 Alarm 0000000 tI> 0000 AUX2 0000 Synchr. 0000
Trip CB 7654321 7654321 7654321 Block. 4321 4321
Order 0000000 AUX4 0000000 CB Fail 0000000 £I>> 0000 AUX3 0000
Close CB 654321 7654321 7654321 Block. 4321 4321
Order 000000 AUX5 0000000 tAUX1 0000000 £TI>>> 0000 AUX4 0000

W7654321 7654321 7654321 Block. 4321 4321
Alarm 00000000 AUX6 0000000 tAUX2 0000000 £SOTF 0000 AUX5 0000
Start 654321 7654321 7654321 Block. 4321 4321
I> 000000 tI> 0000000 tAUX3 0000000 £IN 1 0000 AUX6 0000
Start 654321 7654321 7654321 Block. 4321 Status 4321
>> 000000 £I>> 0000000 tAUX4 0000000 tIN 2 0000 EERo2S T 0000
Start 654321 7654321 Setting 654321 Block. 4321 Status 4321
I>>> 000000 tI>>> 0000000 Group 2 000000 Itherm 0000 € ses o

) ) ) $
Start 654321 7654321 Block. 4321 ;ithf ) 3(3)5;
SOTF 000000 tSOTF 0000000 AUX1 0000 i

{ I ) l
Start 654321 Aoosss: Block. 4321 sett“‘g 3323
IN_1 000000 Read only AUX2 0000 Group .

:]; Write under the password protection: I I |

Administrator password (Without limits)
Protection setting password (Protection only) PJ151ENd

Control password (Test control)
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LEDS
CONFIGURATION G2

I — —
Latched 876543 876543 Thermal 876543
LEDs 000000 AUX2 000000 Trip 000000
Protect. 876543 876543 Thermal 876543
Trip 000000 AUX3 000000 Alarm 000000

876543 876543 876543

Alarm 000000 AUX4 000000 CB Fail 000000
Start 876543 876543 876543
Phase A 000000 AUX5 000000 tAUX1 000000
Start 876543 876543 876543
Phase B 000000 AUX6 000000 tAUX2 000000
Start 876543 876543 876543
Phase C 000000 tI> 000000 tAUX3 000000
Start 876543 876543 876543
I> 000000 tI>> 000000 tAUX4 000000
Start 876543 876543 tCB FLT 876543
I>> 000000 tI>>> 000000 Ext.Sign. 000000
Start 876543 876543 Setting 876543
I>>> 000000 tSOTF 000000 Group 2 000000
Start 876543 876543
SOTF 000000 tIN 1 000000 Access:

¢ = @ Read only
Start 876543 876543 Write under the password protection:
IN 1 000000 tIN 2 000000 Administrator password (Without limits)

¢ 17 Protection setting password (Protection only)
Start 876543 Control password (Test control)
IN 2 000000

876543

AUX1 000000 PJ152ENd

v5-¢ ()
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GLOBAL SETTINGS

{

Loc

SETTING GROUP
SELECT

CT RATIO

[<>

CIRCUIT BREAKER

les| ©/C ADVANCED

N COMMUNICATION

COMMISSIONING
Opto I 4321
Status 0000

I

7654321
0000000

Relay
Status

)
T ) ) m—— 1 I
Language Number of Groups Line CT primary CiEEa 2 seom;g IDMT Interlock Protocol
0: English 0: Two szups ® 1a 1 -0s By DMT 0:No 0 :Modbus
X - 1 Pul ¢
Default Display Setting Group Line CT Sec tClose Fu sg.los Relay Address
0: Meas. In 0: Group 1 In=1A ) RS485 1
@ ¢ ¢ Time Delay for ¢
LEDs Reset t Change Setting E/Gnd CT Primary Close 000.00s Baud Rate
0:Manual only G1->G2  0.00s 1a k) 2:19200
() ) 0 tCB FLT ext )
Trip Info Reset Copy settings E/Gnd CT Sec SEESIaR 16s Parity
0:Manual only 0:No operation Ien=1A ) 0:No parity
) 52 Unblock.SOTF
Time 1.00s @

Ltchd Outp.Reset
0:Manual only

1

Alarms Info
0:Self-reset

)

Nominal
Frequency 0:50Hz

1

Control Keys
Confirm. 0:No

{

I>, I>>, I>>>:
0: 1.harm.

Access:

Read only

Write under the password protection:

Administrator password (Without limits)

Protection setting password (Protection only)

Control password (Test control)

PJ153ENd

Stop bits
0:1 stop bit
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SETTING CHANGE

MODE

OP PARAMETERS

Edit settings?
Enter PSWD

l

0.00A  0.00A [,/ ALARM STATUS
0.00A  0.00a

Setting change:
Protected

0.00In 0.00In Leave Lthd AL.
0.00In 0.00Ien Press Down Key

MEASUREMENTS

Description IA= 0.00A
P111 N 0.00In
Serial Nb IB= 0.00A
00000001 0.00In
Reference IC= 000.0A
SE MiCOM 00.00In

Software Version IN= 0.00A
1.D.00 0.00Ien

Hardware Version Thermal 0%

2

0:No operation

Active Set Group

Group 1
Date

06/08/01
Time

13:15:33
Nominal

Frequency: 50Hz

Access:

Read only

Write under the password protection:

Administrator password (Without limits)
Protection setting password (Protection only)

Control password (Test control)

PJ134ENd
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PN SETTING GROUP 1

PROTECTION Gl

PHASE O/C Gl E/GND FAULT G1 THERM OVERLOAD CB FAIL Gl COLD LOAD PU G1
[50/51] [50/51N] [49] Gl [50BF]
I>? IN 1 stage ? Therm OL? CB Fail? Cold Load PU
1: Trip 1:IN> Trip 1: Trip 1: Trip 1:Curr.+Inp
I> Threshold IN_1 Threshold Itherm CB Fail Time tBF Cold Load PU
00.20In 0.10Ien 0.00In 00.00s Level 100%

Delay Type
IN 1 1: IEC SI

Delay Type
I> 1: IEC SI

Te (heating)
1 mn

I< Threshold

CBF 0.10In

!

| IN 1 TMS Tr (cooling) IN< Threshold

000.00s 1 mn CBF 0.10Ien

Reset Delay Type Theta Trip
IN 1 0: DMT 100%
RTD/RTMS Reset DMT tReset Theta Trip/Reset
> 000.00 IN 1 000.00. Ratio 95%
I>>? IN 2 stage ? Alarm OL?
1: Trip 1:IN> Trip 0:Enabled

I>> Threshold IN 2 Threshold Theta Alarm

00.20In 0.10Ien 80%
Delay Type tIN 2
I>> 0: DMT 000.00s

000.00s
Reset Delay Type
I>> 0: DMT
DMT tReset
I>> 000.00s

Access:
Read only
Write under the password protection
Administrator password (Without limits)

I>>> Threshold

02.00In Protection setting password (Protection only)

PJ136ENd

Control password (Test control)

tI>>>

000.00s

Cold Load PU
tCL 1.00s

Cold Load PU
I> 0: No

Cold Load PU
I>> 0: No

Cold Load PU
I>>> 0: No

Cold Load PU
IN 1 0: No

Cold Load PU
IN 2 0: No

Cold Load PU
Itherm 0: No
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PN SETTING GROUP 2

PROTECTION G2

PHASE O/C G2 E/GND FAULT G2 THERM OVERLOAD CB FAIL G2 COLD LOAD PU G2
[50/51] [50/51N] [49] G2 [50BF]
I>? IN 1 stage ? Therm OL? CB Fail? Cold Load PU
1: Trip 1:IN> Trip 1: Trip 1: Trip 1:Curr.+Inp
I> Threshold IN_1 Threshold Itherm CB Fail Time tBF Cold Load PU
00.20In 0.10Ien 0.00In 00.00s Level 100%

Delay Type
IN 1 1: IEC SI

Delay Type
I> 1: IEC SI

Te (heating)
1 mn

I< Threshold

CBF 0.10In

!

| IN 1 TMS Tr (cooling) IN< Threshold

000.00s 1 mn CBF 0.10Ien

Reset Delay Type Theta Trip
IN 1 0: DMT 100%
RTD/RTMS Reset DMT tReset Theta Trip/Reset
> 000.00 IN 1 000.00. Ratio 95%
I>>? IN 2 stage ? Alarm OL?
1: Trip 1:IN> Trip 0:Enabled

I>> Threshold IN 2 Threshold Theta Alarm

00.20In 0.10Ien 80%
Delay Type tIN 2
I>> 0: DMT 000.00s

000.00s
Reset Delay Type
I>> 0: DMT
DMT tReset
I>> 000.00s

Access:
Read only
Write under the password protection
Administrator password (Without limits)

I>>> Threshold

02.00In Protection setting password (Protection only)

PJ138ENd

Control password (Test control)

tI>>>

000.00s

Cold Load PU
tCL 1.00s

Cold Load PU
I> 0: No

Cold Load PU
I>> 0: No

Cold Load PU
I>>> 0: No

Cold Load PU
IN 1 0: No

Cold Load PU
IN 2 0: No

Cold Load PU
Itherm 0: No
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OUTPUT RELAYS LEDS
CONFIGURATION G2 CONFIGURATION G2

7 ——— ) —
Latched 54321 54321 Latched 765432 765432
outputs 00000 tI> 00000 LEDs 000000 tI> 000000
Reverse 54321 54321 Protect. 765432 765432
outp. log. 00000 tI>> 00000 Trip 000000 tI>> 000000
Protect. 54321 54321 765432 765432
Trip 00000 tI>>> 00000 Alarm 000001 tI>>> 000000
Prot.Trip 54321 54321 Start 765432 765432
(pulse) 00000 tIN 1 00000 Phase A 000000 tIN 1 000000
Trip CB 54321 54321 Start 765432 765432
Order 00000 tIN 2 00000 Phase B 000000 tIN 2 000000
Close CB 54321 Thermal 54321 Start 765432 Thermal 765432
Order 00000 Trip 00000 Phase C 000000 Trip 000000

W54321 Thermal 54321 Start 765432 Thermal 765432

Alarm 000000 Alarm 00000 I> 000000 Alarm 000000
Start 54321 54321 Start 765432 765432
I> 00000 CB Fail 00000 I>> 000000 CB Fail 000000
Start 54321 Setting 54321 Start 765432 Setting 765432
I>> 00000 Group 2 00000 I>>> 000000 Group 2 000000

¢ @ Access:
Start 54321 Start 765432 Read only
I>>> 00000 IN 1 000000

$ = ¢ Write under the password protection:

Administrator password (Without limits)

Start 54321 Start 765432
IN 1 00000 IN 2 000000 Protection setting password (Protection only)

@ | Control password (Test control)
Start 54321
IN 2 00000

t PJ139ENd
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>

GLOBAL SETTINGS

Ordering option

)

Loc l| SETTING GROUP CT RATIO CIRCUIT BREAKER COMMUNICATION
SELECT
Languag? Nb of Groups Line CT primary tOpen pulse min Protocol
0: English 1: One Group 1a 00.10s 0 :Modbus
Default Display Setting Group Line CT Sec tClose Pulse ¢
Relay Address
0: Meas. In 1: Group 1 In=1A 00.10s 4 001
3?;5 Reiet a Copy settings E/Gnd CT Primary Baud Rate
. anua@ on-y 0:No operation 1A 2:19200
Trip Info Reset E/Gnd i
0:Manual only chel G e Parity
¢ Ien=1A 0:No parity
Ltchd Outp.Reset ¢
0:Manual only Stop bits
® O:one stop bit
Alarms Info
0:Self-reset
Nominal
Frequency 0:50Hz
i Access:
Control Keys Read only
Confirm. 0:No Write under the password protection:
¢ Administrator password (Without limits)
I>, I>>, I>>>: Protection setting password (Protection only)
0: 1.harm. PJ144ENd

Control password (Test control)
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3.
3.1

3.2

3.21

LOCAL CONNECTION VAMP V11x TO A PC

Configuration

Local connection between a PC and the relay is made through a USB cable.

Before connection cable to USB socket it is necessary discharge static electricity
from the body by touching a metal grounded object (such as an unpainted metal
surface) to prevent against ESD damage.

Communications can be established between a PC and a device fitted with a USB port.

The MICOM S1 Studio 5.1.0 (or higher) software has a built-in USB driver and virtual COM
software.

USB Driver and virtual COM software installation
Two installation methods are available:

Note: The latest MiCOM S1 Studio 5.1.0 (or higher)software includes all
drivers therefore no action is needed.

Remote connection

The below figure shows the recommended way to connect an RS485 cable to the relay in
order to build a local network.
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3.3 Products plugged into the same panel

A18 A19
NO0O00O00OCIC|
yasin

< =

— PO953ENa

3.4 MiCOM S1 Studio relay communications basics

MIiCOM S1 Studio 5.1.0 (or higher) are the universal VAMP 11x IED Support Software
packages which provide users with a direct and convenient access to all data stored in any
VAMP 11x IED using the USB front communication port.

MiCOM S1 Studio 5.1.0 (or higher) provide full access to:
- VAMP 11x/MiCOM Px10 relays

- MiCOM Px20, Px30, Px40 relays

- MiCOM Mx20 measurements units

The following sections give the main procedures to connect to and to use MiCOM S1 Studio
5.1.0 (or higher).

Before starting, check that the USB serial cable is properly connected to the USB port on the
front panel of the relay. Please follow the instructions given in section 3.1 in order to ensure
proper connection between the PC and the relay before attempting to communicate with the
relay.

This section is intended as a quick start guide to using MiCOM S1 Studio 5.1.0 (or higher),
and assumes that you have a copy of MiCOM S1 Studio 5.1.0 installed on your PC. Please
refer to the MiCOM S1 Studio User Manual for more detailed information.
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3.5 MiCOM S1 Studio 5.1.0 (or higher)

3.5.1 MiCOM S1 Studio downloading

The MiICOM S1 Studio can be downloaded from WEB site: www.schneider-electric.com.

In the search field enter “Studio” (1)

B Global  chs

Your business

During typing an advice will appear as above (type slowly), so select "MiCOM S1 Studio
- IED Support Software” (2)

The new window will appear (see below). Click on “MICOM S1 Studio 5.1.0” (1)"

a Q) Documents & Downloads
Product Information

Your Selections

@ Documents &

Downloads
Range: current offer

User Guide (1 )

— + ffar

8 Results: 1- & of 8 for MiCOM 51 Studio

Title =

8 Results: 1- & of 8 for MiCOM 51 Studio

et s et ]

MIEOH 51 Studio @ MICOM 51 Studio W5.1.0| 2014-08-01 2808 MB Fl=]
g? Support —
Document Language Vulnerabilty Disciosure MICOM $1 Studio SW | SEVD 2013-087-01 2013-08-13 1868 KB & -
e MiCOM P74& remote HMI Teol MiCOM P74 remote HMI| 2013-08-22 28.1MB = @
English (8 )
user Programmable Curve Tool Version V1.3.0 | UPTCW1.3.0 2013-02-14 76.7MB iE &
Document Type
WICOM P740 Topology Tool P740 Topology Tool 2013-05-15 3.5 MB =]
Brochure (1)
User Programmable Curve Tool MICOM User Programmall 2011-10-04 80.3 MB Fl=]
Software - Released (5 )
Technical Leaflet (1) WAVEWIN, Manual (User Guide) WWINEN M/B11 WWIN_EN_M_B11 2011-07-08 32mB ba -
[Engineering Tools] MICOM S1 Studie MiCOM S1 Studio 2010-01-12 17T1.4 KB s

The new window will appear (see below). Click on MiCOM S1 Studio Installer 5.1.0 (1)

Product Information

G} Documents &
Downloads

f Suppaort

@ Documents & Downloads

Document Reference:
Document Type:
Document Languages:

Document Date:
Version:

Product Ranges:

Download File(s)
Title +

MiCOM S1 Studio V5.1.0

!

510

man, English, Palish

Note: in case of any problems with finding windows as above, it is possible to go directly to

window below by typing in internet browser: “MiCOM-S1-Studio 5.1.0 Installer.exe”.

The new window will appear (see below). Click “Save file”, than run exe file for starting of

installation.
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- S
Opening MiCOM S1 Studio V5.1.0 Installer.exe =5

You have chosen te cpen:
[="] MiCOM 51 Studio V5.1.0 Installer.exe

which is: Binary File (280 MB)
from: http://download.schneider-electric.com

Would you like to save this file?

Save File ] [ Cancel

3.5.2 Data Model Management

The settings and parameters of the protection relay can be extracted from the relay or
loaded using the Data Model manager. The Data Model Manager can load any model from a
local file, a external disks/drives or an Internet server (if connected).

The Data Model Manager is used to add and remove data models, as well as to export and
import data model files.

It is necessary to close MiCOM S1 Studio prior to launching the Data Model Manager.

[ 7sta

To open the Data Model Manager, click on the icon: -. Select "All programs" then

"Schneider Electric" and than "MiCOM S1 Studio".

Samsung :J
Schneider Electric

MICOM P740 Tools

MICOM 51 Studio

© Data Model Manager

+ MICOM 51 Studio Diagnostic Tool

¥4 MICOM 51 Studio Help

(&) MiCOM 51 Studio Updater

@ Micom 51 Studio

"j__' Wavewin Cursor & Function Keys - [

ﬁ;j Wavewin File Manager & Analysis Qi

45:' Wavewin Reference Guide Al

W WaveWin

Tools

Px40 Download and Calibration

Sony

SysSpec

USE Programator 1.3.3.F EndUser

USE Programator 1.3.4.C EndUser

USE Programator 1,3.4.M EndUser =

VideoLAN |
4 Wstecz
||W\«'szukaj programy i pliki .C]

R
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The following window is displayed:

@ Data Model Manager ¥5.1.0

MICOM 51 Studio

Data Model Manager

Welcome to the Data Model Manager
Before you can use MICOM S1 Studio you must add data models {default files) for vour devices.
Please select Add and click Mext'

Select this option 1o add new data models.

=1
O s(j' Remove Selsct this option 1o remove installed data models,
rl
o x{/‘ Export Export installed data models to a Data Model Archive file,

%
Q¥ i/‘ Import  Add data models from a Data Mode! Archive file.
"

2

| (G

Select the Add option to add the new data model then click on Next.

The next window is used to select the data model's source (CD ROM, local folder or
Schneider Electric FTP server). Select the data model's source then click on Next.

@ Data Model Manager V5.1.0

MICOM S1 Studio

Data Model Manager

Add Data Models - Select Source
Select data model source. after clicking 'Next' the program will download the data models. This may
take a while.

To add data models from a CO-ROM, select the drive with MICOM S1 Studio
@8 “ CD-ROM installation CO-ROM:

§% < diive =~ | &3

Select a local folder from which to add data models:
(@] 1"‘ Local Folder |

1

Select a server (FTP, HTTP, HTTPS):
Internet e

. Select a tefrplate:
Q El’ Template

2

Mexk Abort

Note: The procedure below assumes connection to Schneider Electric FTP
server.

The Data Model Manager loads the data models' details then automatically displays the
language selection panel. Select the menu language then click on Next.
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© Data Model Manager ¥5.1.0

MICOM 51 Studio

Data Model Manager

Operations log: — R
14:02:46.187 There is no response fram the server. Please try again later
14:02:51.890. Server name: Default HTTPS ‘
14:02/52.062 Checking access permissions to remote ree JRYERYRR L YRS AR el 10}
14:02:52.109 There is no response fram the server. Pl

5

14:03:16.062 Server name: Default HTTPS MICOM §1 Studio

14:03:16.156. Checking access permissions to remate re D t M d I M

14:03:16,171 There is na response from the server, Pl a d 0 e a na g er
14:03:59.500° Server name: Default FTP

14:03:59.593
1403:59.671
14:13:29.009
14113:29.145
14133146

Checking access permissions o remote re| Add Data Models - Select Languages

Data models not found in remote server,

Server name: Default HTTPS sclactsd solpoe are liswd,

English [en] ) 1

[ German [de]
[] ttalian  [it]
O Polsh  [pl]
[ Russian [ru]
[] Spanish [es]

Checking access permissions to remate re
Only selected languages
When this option is checked,
only the data madels with

hecking suecess.

Status
Getting details of: P442

on model selection page

2= )

Please sslact ons or mors languagss from the list, then click 'ext', Only languages available from the

support for at least one of the
selected languages, wil appear

The data models panel is displayed. Select the data model relevant to your product (for
instance, to download V11x data models, expand the V11x/Px10/Px20/Px20C/M/Modulex

sub-menu (click on + then select the data model relevant to your product).

Once the data

models are selected, the Data Model Manager window displays the file size of the download.

BEL)

© Data Model Manager ¥5.1.0

MICOM S1 Studio

Data Model Manager

Add Data Models - Select Models

Please select data models to install, then click ‘Install’,

Vigw By [ Madel il

Suppl
[E]Ca P10/ 1Px20/pxzacimm

© Data Model Manager ¥5.1.0

A0CIC30/PGABIPGE
40/ JLiPx20(Courier) MICOM S1 Studio
4 ) Data Model Manager
Add Data Models - Select Models
Please select data models to install, then click 'Tnstall’
Wigw By: | Model
Madel Supplier | Language | Description ~
AL Legacy en Pawer Qualty Recorder
Qwrzz Legacy en Pawer Qualty Recorder
Qrzs Legacy en Parver Qualty Recorder
< Mrz4 Legacy en Pawer Qualty Recorder
= M3 Legacy en Wolkage and Frequency Pratection
Selected models size: - 503.14 MB Pi11 Legacy en Three Phase & Earth Fault
Pl11A Legacy en Unkrowan
Pil1E Legacy en Enhanced CT Powered Three Phase And Earth Fa
FILE Legacy en Enhanced CT Fomered Three Phase And Earth Fa —
(RIS Legacy en Enhanced CT Fowered Three Phass And Earth Fa
Qeinn Legacy en Enhanced CT Pamered Three Phase And Earth Fa
p114p Legacy en Dual§ T Powered Three Phase And Earth Faul ¢
eitas Legacy en T Powered Three Phase And Earth Fault O/C Re
Fiis Legacy en Dual § T Powered Three Phase And Earth Fault ¢
drite Legacy en Advanced Dual [ T Powered Three Phase AndE
JF1z0 Legacy en Single Phase Overcurrent / Earth Fault
Qrat Legacy en Three Phase O/C & Earth Fault e
b3
Selected mockels size; 101,24 MB
[ ek [ mstal ][ abet |

Click on Install . The data model files are downloaded and updated in your system.
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@ Data Model

Operations

Manager V5.1.0

MICOM 51 Studio

Data Model Manager

log:

14:02:52.109
14:03:16.062
14:03:16.156
14:03:16.171
14:03:59.500
14:03:59.593
14:03:59.671
14:13:29.009
14:13:29.145
14:13:31.446
14:13:31.537
14:15:42.073
14:19:51.392

There is no response From the server. Please try again laker.

|

Server name: Default HTTPS

Checking access permissions to remate resource,

There is no response from the server, Please try again later,
Server name: Default FTP

Checking access permissions ta remate resource.

Data models not Found in remote server, There is no response from the server, Please try again later,
Server name: Default HTTPS

Checking access permissions to remoke resource.

Checking success.

Reading indesx,

Reading index ended successfully

Downloading data models.

aciig 21 model Files,

Status

I Autascroll

Downloading file: P1114A xNONSxNIMN1IN protocols, mdb

[T

Once installation is complete, close the Data Model Manager. The downloaded Data Model
will be used by MiIiCOM S1 Studio when a system file is opened or created. For more

information on how to open this default setting file, refer to sub-chapter 3.5.9.

3.5.3 “Quick Connection” to the relay using MiCOM S1 Studio

To start MiCOM S1 Studio, click on the icon: 3 Start

In the Programs menu, select Schneider Electric then MiCOM S1 Studio .

Microsoft Office ;I
Microsaft Silverlight
OMICRON
PDFCreator
P40 Download and Calibration
QT Lite
S&R-Modbus Patcher
Samsung
Schneider Electric
MICOM P740 Tools
) MICOM 51 Studio
@ Data Model Manager
MICOM 51 Studio Diagnostic Tool
4 MICOM 51 Studio Help
(&) Micom 51 Studio Updater
& M

E ‘Wavewin Cursor & Function Keys - DocL
'@ Wavewin File Manager & Analysis Quick —
'@ Wavewin Reference Guide

B WaveWin

Tools ﬂ

4 Wstecz

I |Wyszukaj programy i pliki
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48 MICOM S1 Studio ¥5.1.0

€ Connect...  Fie
Ftudio Explorer

@

Please create new or
open existing System

‘Properties 2 x

@

Please select an element in Studio
Explorer panel.

X start Page |

MiCOM S1 studio

\ Quick Connect...

1 scan Network...

| Mew Systern...

 Open System...

@® rx10

203015 1327156

@ riiienh test
23/01/2015 11,3551

@ wilicz
LanLz015 10017146
@ wilicz

14/01/2015 10:15,02

@ wilicz

14/01,/2015 10114501

[] Close Start Page after System load

Getting Started | Online Resources

Welcome to MiCOM 51 Studio.

MICOM 51 Studio enables you to manage the MICOM devices on your systern. The program
allaws you to build a list of devices and organise them in the same manner as they
physically exist in  system. Settings parameters can be created for sach device and
Upioaded.

MICOM 51 Studio caters both to users seeking basic functionality as well as advanced users
requiring 4 broad range of aptions

Features include

- Sending settings to a device

- Extracting settings from a device

- Event and fault record management and analysis
- Real-time measurement visualisation

2 Learn more..,

- Select Px10/V11x Series from the presented options.

Click on the Quick Connect button at the top left of the application's window.

New Device

O

Please select a device type:

& P10/ 11x Series

% ModLlex Series

% P20 Series

% P30 Series

P Pxd0 Series

% P741/P742/P743

% K Series
% L Series
% M720

% MICOM 530

Cancel
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- Select Front USB port .
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Quick Connect

Q Port's

—

This type of device can be connected to either front or rear ports using different
connection parameters. Please select a port.

N\

-
% Front USE port
Port on the Front panel of 3@€vice

% Rear Serial port
Port on the back of a device

- Enter Password: administrator level (without limits) - the same as in the V11F which is
connected via USB port. If the administrator password is not entered in the V11F — leave it
as default. Note: the password could be unique for every V11F so if the password is

forgotten — contact with SE service for help.

Select virtual COM (VCP) which was created by USB driver.

Quick Connect

ection Par

Please adjust the connection parameters

COM Port:

Save Current Parameters As Default I

2 (=

3
(oo T |
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The virtual COM can be read in WINDOWS's “Device Manager” like below:

5 Device Manager E@l@

File Action ¥iew Help
HEES EE A =Ra

+ 4 Computer ~
+ e Disk drives

+ @ Display adapters

+ (g Human Interface Devices

+ () IDE ATAJATAPI controllers

+ &5 IEEE 1394 Bus host controllers

+ > Keyboards

+ ") Mice and other pointing devices

+ B Modems
5

@ Monitors

B8 Network adapters

B8 1394 Net Adapter

H8 Broadcom NetXtreme 57xx Gigabit Controller

B9 Cisco Systems VPN Adapter

B Intel(R) PRO/Wireless 3945ABG Network Connection

8 Py
"7 Ports (COM &LPT,
R UsE Serial Port (COM106)

+ ! Secure Digtal host controllers
# @ Smart card readers v

NOTE: If V11F is connected but no any USB Serial port is shown, it means that USB drivers GS
are not installed or VCP (Virtual COM Port) option of USB Serial Converter is not
selected. Check VCP option as below:

5, Device Manager E@]@

File Action View Help
M EFS 208 =ma

+ %98 Processors A
+ M Secure Digital host contrallers
+ {4 Smart card readers
CR) Sound, video and game controllers
E2 System devices
= Universal Serial Bus controllers

G+ Generic USB Hub

g Generic LISE Hub

&2 HUAWEI Mobile Connect - Bus Enumerate Device

g Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27C8

&= Intel(R) 62801G (ICH7 Family) USE Universal Host Controller - 27C9

&b Intel(R) 828016 (ICH7 Family) USB Universal Host Controller - 27CA

g Intel(R) 628016 (ICH7 Family) USB Universal Host Controller - 27CB

¢ Intel(R) 828016 (ICH7 Family) USBZ Enhanced Host Controller - 27CC

& USE Composite Device

&t LISE Root Hub

&= LISB Root Hub
& USB Root Hub
¢ USHRaatHuh
@& USB Root Hub
=~ LISB Serial Converter

v

Right-click to open the contextual menu: Properties and Advanced:

Wiasciwosci: USB Serial Converter

Dg@hg Zaawansowane ‘Stemwnlc__‘.izcae_ﬁy“

Ee o USB Serial Converter

Konfiguracia

L2y tych ustawieri aby zastapic biezaca konfiguracie.

26 i3 \U)Anulw ] [ Pomecj

Unplug USB cable and plug in again. Restart MiCOM S1 Studio and repeat the procedure.
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Select Language . Enter Name and Comment .
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Quick Connect

Operation success, Please complete configuration..

Type: V1IF
Model: MICOM ¥11F ¥11FE xNON9xNINNLIN
Plant reference:  SE

% Please select language of settings files:

ENGLISH v

% Please enter Name and Comment:
Mamme

Cornment

SE |

Back | [ _Frsn ][ concel

The new Device is created:

& MICOM 51 Studio ¥5.1.0

€ Connect...  Fie

Studio Explorer

A X | “start Page
o de X |4 5|

: J 2
Z Frrm MICOM S1 studio

=)~ [g Connections
- & Connection [Connection 1]

" Getting Started ‘ onlin
isturbance Records Quick Connect...

Welcome

Scan Metwork.

-
MICOM 51 Studin
New System allaws you to bu
physically exist i

uploaded.

MICOM S1 Studin

i OrorSystem.. requiring 4 broa

Features incl

Properties: Connection 1 1 x
E] Basic properties © \gé:mp . - sending setting
Comment - Extracting setti
Name Connection 1 @ test_viix o fond i
- Event and faul

B General Information 23/06/2015 14:07:54

® Ketop - Real-time msa
20/04/2015 09,59:52

B po 2 Learn more
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Select Settings. Right-click to open the contextual menu: Extract Settings

45 MiCOM 51 Studio ¥5.1.0

{ Connect...  Fie

Start Page
T R e N

|y
G i MiCOM S1stud
= (g Device [V11F] I Studlo
= (@ Connections
“... &% Connection [Connection 1]

| NewFile

Add Existing File. .. e Getting Started ‘ Online Res

Extract Settings

- = £ sean network.. Welcome to
o
(51 Properties MICOM 51 Studia enat
New System allows you to build a li
physically existin a sy
uploaded.
D, per Bydtdin MICOM 51 Studio cate

requiring a broad ranc

e S Features include:
Properties: Settings 2 x
B Basic properties @ wiix - Sending settings to ¢

23/06,/2015 14:10:45
- it - Extracting settings fr
Bl General Information @ test_v11x

23062015 14107154 - Event and fault recor

Wait for the end of the process:

o Operation success.

V11F settings were saved on PC. The name of SET file is 000.set:

48 MiCOM 51 Studio ¥5.1.0

£} Connect...  Fik

o Ex) /startPage\
Hde X |4 5|2

J -
=@ MICOM S1 studio

= [gF Connections
. & Connection [Connection 1]
=) Settings

8 Measurements

| @@Events

3 Disturbance Records

SR, Getting Started ‘ Online Re

Sean Nabwork, @@ welcome to

MICOM 51 Studio enz

KEE s allows yau to build 2

| hisiallgasstine s
uploaded.

b, S S MICOM 51 Studia cat

requiring 3 braad ran

ey % T : Features include
roperti el
o - @ viix - Sending settings to
B Basic properties 23062015 14110145
Comment: - Extracting settings f
Name 000.5et @ test_vitx

E General Information 23/06,/2015 14i07154 - Event and fault recc




GS

VI1F/ EN GS v3.1

(GS) 3-80

Getting Started

VAW 11F

- Double Click on 000.set SET file to see settings on the right window of MiCOM S1

Studio

4 MiCOM S1 Studio V5.1.0

£} Connect...

Studio Explorer
EE =
=-{@) System [¥11x]
= g Device [v11F]
=[5 Connections
& Connection [Connection 1]
= B Settings
[ ooa
B Measurements
vents
{3 Disturbance Records

Froperties; D00.set 1 x
B Basic properties

Comment

Narie 000.5et
B General Information

3 x Start Page -~ ¥11x.¥11F.000

|7 view + [ File comments | (G Save [ Saveas |

Marme Value Address Use
[ OF PARAMETERS

[ GLOBAL SETTINGS

[ SETTINGS GROUP 1

[ SETTINGS GROUP Z

- Change settings. Save changes.

Note: If the changed settings are not Saved on hard disk of PC, MIiCOM S1 Studio send

setting file before changing. Be sure that Save icon was pressed.

45 MICOM 51 Studio ¥5.1.0

¥ Connect...  File w o Print i

Studia Explarer

B Basic properties
Comment
Narme: 000.5et
B General Information

ax Start Page ~ ¥11x.¥11F.000% |

Praperties: 000.set X

e I e | J 7 view + [ZFile camments | @ Save el Save ss |23 Capy
E @5’5;:;“‘:;\',;;‘;] Name valus Address use
[ Connections | - OF EARTEREE
& Connection [Connection 1] il LOCRL SR
[ [y Settings Ca 4 ?T i
i - ¥ Line CI prinary 1008 o120
i A Line CT Sec In-14 o121
bt ¥ E/Gnd CT Primary 1008 12z
isturbance Records S L B
CIRCUTT BREARER
COMUNICATION
SETTINGS GROUE SELECT
LOCAL SETTINGS
INRUSH BLOCKING
DISTURBANCE RECORDER
0/C ADVANCED
o CATT] I I
%L SETTINGS GROUE 1
& [ SETTINGS GROUP 2
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Click on the name of Device and right-click to open the contextual menu: Send:

& MiCOM S1 Studio ¥5.1.0

€¥ Connect...  Fie 0 Hlp A E W

| Start Page / ¥11x.¥11F.000 |

7 View ~ [ File comments | (G Save [ Save s |53 Copy

B | e X X G R |

©system[viixl [name value Address use
peren o [ OF PARAMETEES
Ec d ‘Q Extract All Records.., e L]
i CT BATIO
5 ED% A Etvat Al Configurations... Line CT primazy 1008 G120
Supervise Device... Line CT Sec In=18 0121
S I E/Gnd CF Primamy 1008 o122
Export data models. .. E/GHD CT Sec Ien=14 0123
| [ CIRCUIT BREAXER
[ New User Data Folder [ COMUNICATION
- = [ SEITINGS GROUP SELECT
(_J LOCAL SETTINGS
K| pelete [ INRUSH ELOCKING
o T (3 DISTURBANCE RECORDER
&Y [ 0/C ADVANCED
3| copy
g . [ SEITINGS GROUP 1
<4 [ SETTINGS GROUF 2
7 Propetties
Praperties: 11F TR
B Basic properties
Comment SE
Mame ¥L1F

& Device information

Select setting (000.set) file for sending. Press Send.

Send 1o 'V11F (SEJ 3

Ta send a file to the device select the file and then dick the *Send’ button

Select fles to send

Send | File Type

If 000.set file was saved on the PC disc, press Yes.

l The files zaved on disk will be sent to the device, The following files are open for editing: 000.sst,
S8 Do you stll want to send the file on disk? 1
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- Wait for the end of operation. Press Close.

Send to "VA1F (SE)’ X

‘ Operation events log

Loading: O

Sending data to device: VIxYIIF
Type: 1

1F
Model: ¥11FE xMONSxNINMI1N

Check All..

Warring: The Files saved on disk wil be sent ko the device, The Fallowing files are open For editing: 000.set, Do you stil want to send the
filer on disk?- User: Yes

Test Connection.. .

Operation success,

Send data to device...

Sending File: 000 set.

Dane.

Settings were sent to V11F.

Create a system

In MiCOM S1 Studio, a System provides a root node in the Studio Explorer panel from which
all subsequent nodes are created.

Add substations, bays, voltage levels and devices to the system.
If a system is no longer needed, delete it using the delete command.

The use of Quick Connect will automatically create a default system, if one does not already
exist. Systems are not opened automatically, unless Reopen last System at start-up is
checked in the Preferences menu.

To create a new system:

- By default, the window displays the message “create new or open existing system”:
click on "New" to create a new system.

- If a system is loaded in the “Studio Explorer window, right-click on the panel's
background and select "New System" or the corresponding icon on Studio Explorer's
toolbar.

& MiCOM §1 Studio

£} Connect... e print T

A X | “StartPage

MiIiCOM S1 studio

Studio Explorer

{ N Getting Started | Online Resources
'o‘ !l Quick Connect... g =
+
Please create new or -
open existing System T H }
gm0 eiting S '« NP @ welcome to MiCOM S
= =
MICOM 51 Studio enables you to manag
allows you to build a list of devices and
Wew System... physically existin a system. Settings p:
uploaded.,
L Open System MICOM S1 Studio caters both to users s
= requiring a broad range of options.
FPropertis X
Ll Aos Features include:
@ vamp 11v o - Sending settings to a device
13/03/2015 1111751
= - Extracting settings from a device
@ ran

18402/2015 0% 12/58 - Event and fault record management a
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- The following window is displayed: Enter the name of the system, and the path to save
the system file. Click OK.

New System E|

=
@ New System
Please enter name, description, path and password For System

Marne

[statian

Cornrnent

Path ta System file

‘C:\Statinn‘sestudin ‘

The new System is displayed in the Studio Explorer panel:

4 MiCOM §1 Studio ¥5.1.0

$ Connect... il Print

‘Studio Explorer B X | “startPage

3 |6 @ e X X% o] B

- (@ System [Station] M ico M S 1 Studio

A itk EnrnEHE Getting Started ‘ online Resources
=3

) Welcome to MiCOM

MICOM 51 Studio enables you to m.

(0 Sean Netwark..,
.

allows you to build a list of devices
B AL physically exist in a system, Setting
uploaded,

MICOM 51 Studio caters both to use

= Open System. . requiring a broad range of aptions,

l:‘m:ert_les:'&aﬂo:_ BDE | Recent Syste Features include:
|El Basic properties
Comment @ station ) - Sending settings to a device
- | 18032015 11147153
Mame Station - Extracting settings from a device
|E General Information @ WAMP 11%
||| [rsinatine 2103(2015 11:47:58 18032015 11417151 - Event and fault record managerme
@ Pyt - Real-time measurement visualisat
1943 Pt nau401E0
Note: If an item is selected in the Studio Explorer panel, its properties are

displayed in the Properties panel.

Propetties: Station o x
[ Basic properties

Comment

Marme Station
B General Information
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355 Create a new substation
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Select the system: the menu bar is updated with the New device , New substation , Close,

Delete, Paste, Properties and Options icons.

4 MiCOM S1 Studio V5.1.0

Print

3 x | start Page

| e X X |

Cannect...
5 Export System...
J v i Metwork...
uﬂ Compack System, ..
- System...
e Mew Device
G5 Mew Substation
@) Mew User Data Folder BstE
= ___|a®| Rename
 Properties: Station Close
|5l Basic propertie -
elete
Comment —p15 11147159
Marne. -
B GeneralInform| | — Hjy
Creation date |%F| Properties 15 11:17/51
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122018 N9 1268

*20M S1 studio

Getting Started ‘ online Resourcas |

) Welcome to MiCOM ¢

MICOM S1 Studio enables you to mar
allows you to build a list of devices a
physically exist in a system, Settings
uploaded.

MICOM S1 Studio caters both to user
requiring a broad range of options.,

Features include:

- Sending settings to a device
- Extracting settings from a device
- Event and fault record managermen

- Real-time measurement visualisatic

Click on the New substation icon (or right-click to open the contextual menu). The following

window is displayed:

News Substation

Create a new substation...

element

Marne

Please enter a name and optional comment for the

3

|South Substation|

Comnment

The new substation is displayed and the menu bar is updated when a substation is selected:

& MICOM S1 Studio ¥5.1.0

{3 Connect...  Fie Print

| " Start Page

J |6 6w X | 4 5 g“

= @System[Statiun]
Y AT

| Mew System...

—7 Open System...

'F’;npevtTe’s."“EuutHiiﬁzs}:atIdn 1 X_ Lecent System
|E Basic properties
Cnmm:'\t E @ Station
| 18/03/2015 1147155
Narne: South Substation
@ uamp 11y

|E General Information
& i\s 18/03/2015 11;17:51

i Quick Connect...
e

-f'fl & Scan Metwaork...
e

MiIiCOM S1 studio

Getting Started | online Re

o Welcome to

MICOM 31 Studio en.
allows you to build a
physically existin a:
uploaded,

MICOM 31 Studio cat
requiring a broad rar

Features include
- Sending settings to

- Extracting settings

- Ewent and fault rec

Click on the Import SCL button to import a Substation Configuration File.
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To create a substation configuration, click on the New voltage level button.
3.5.6 Create a new voltage level

Select the substation and click on the New station level button (or right-click to open the
contextual menu).

In the Create a new voltage level , enter the voltage level of the station.

The New voltage level is displayed and the New bay icon is displayed.

€4 MiCOM S1 Studio ¥5.1.0

Print  Tools  Options  Help h g W

= & x ._,/ Start Page
IEETEEN |

4 -
= @ System [Station] M C o M S 1 .
[ @5 Substation [South Substation] I St u d I 0
5 Fioliage Level [201]

SO Quick Connect Cethgbtstiad ‘

(4 scan Metwork.., '-o' Welco
s =5
) MICOM S1
Mew Syster... allaws you
L physically
uploaded,
MICOM 51
|/ Open System... relquiring ;
Properties: 20k a % tecent Syste S
|B Basic properties 1
Commer;t 2 @ station Lo - Sending
18/03/2015 1147155
fone 20l - Extractin
|El General Information @ VAMP 11Y
| : R - Fuent an

3.5.7 Create a new bay

Select the substation and click on the New bay button (or right-click to open the contextual
menu).

In the Create new bay... window, enter the bay indication,

The new bay is displayed.
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o i Getting Started ‘ anline Re
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s U Scan Netwark... ‘:0:' Welcome to
i L
MiCOM 51 Studio ena
Mew System allows you to build a
b physically existina s
uploaded.

MICOM 51 Studio cate

= QriEh Bystem requiring a broad ran

 Properties: Measuring 4 x soen 5 Eagiraaindids
|E Basic properties .
Comment @ Station 5] - sending settings to
5 18/03/2015 11147159
MName Measuring - Extracting settings f

|2 General Information @ vame 11v
F Fat 2 18032015 11:17:51 - Event and fault rece
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3.5.8

Create a new device

Click on the New device button (or right-click to open the contextual menu).

Select the device type.

Getting Started

VAW 11F

New Device

o S

Please select a device type:

% Px10/¥11x Series

% Px20 Series
% Px30 Series
% Pxd40 Series

% P741/F742/P743

% Mochlex Series

% K Series

% L Series

2 M720

% MICOM $30

Cancel

Select the device type then click on Next.

Select the model then click on Next.

Application has support for many types of devices, Please select device type and dick Next',

Pleasz enter relay type ko fiter the list

Flease select one relay type:

Type name
Pl
PLIL Enn
»lle
»211
Vil
w1y

Description

Three Phase & Earch Fault

MAiCON PLIL Enh - Overcurremt protections - series 10
Advanced Dual / CT Powsred Thras Phass ind Barth Fa
Movor D

Rel,

VANP V11V - Woltage protection

Please type or select a model rmber and cick ‘Next’

Type the model number, or select From the ist below:

Madel number:

Mode!
VIIFE 210NSeNLUNZLN

VLITE x13NSLmALN

V1IFE aNSNIULUNELN

Dats piodel Supplier:

[information not available

File comments:

3 phase+earth O/C Relays phase range 0.1-401n In=14{54 earth range 0.01-02len
Ten=14/54 680 6B CN version
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Enter the name and add a description to the device:

Each device can have an optional description

Please enter Name and Comment:

Namer

[¥11Ftne protection

Comment:

The new device is created and displayed.
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Getting Started | Online Res
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Scan Network.., Welcome to
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MICOM 51 Studio enak
Hew System allows you to build & I
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uploaded.
- Open System,.. MiCOM 51 Studic cate

7 requiring 4 broad rang

Features include:

Propetties: ¥11F-ine protection ax ®
Eiifissic properties s;.i‘t;i?:l . - Sending settings to @
23/06,/2015 1
Comment - Extracting settings fr
Name ¥11F-line protection @ viix

Bl Device information 23/06/2015 14:10:45 - Event and fault recor

-0 L - Real-time measuremr
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3.5.9

Getting Started

Open a Settings File

To open an existing file:

VAW 11F

If the file is saved or if the relay is not connected: Click on the Settings and right-click
to open the contextual menu: Add Existing file

4 MiCOM 51 Studio V5.1.0

Print " Tonl

Hep & % £ W
“Start Page |
| start PagEI

'MiCOM S1 studio

¥ Connect Fi

R AT
= (@) System [Station]
{2 Substation [South Substation]
@vmtage Level [20ky]
= () Bay [Line]
=) [ Device [V11F-line protection]
- [ Connections

Gl BahngE Getting Started | online Res

e File:
Add Existing File... ) -
Extract Settings L sean Metwark.., ‘-o-‘ Welcome to
M| Faste MICOM 51 Studio enat
- allows you to build a l
[f| Properties J e SySEart.; physically exist in a sy

uploaded,

MICOM 51 Studio cate
requiring a broad rang

— Open System...

Features include:

@ Station - Sending settings to &
23/06/2015 1453146

Properties: Settings 1 x
B Basic properties
- Extracting settings fr

Bl General Information @ Wile
1S 141045 - Event and fault recor

If the relay is connected, extract its settings: Click on the Settings and right-click to
open the contextual menu: Extract Settings

4 MiCOM 51 Studio ¥5.1.0

Print

“Start Page |
| start Page }

. AL | J -
tem [Station] o
I e MICOM S1 studio

Voltage Level [20kY]
=i () Bay [Line]
=1~ [ Device [¥11F-line protection]
) Connections
g " Getting Started | Qnline Res
U G (L% Quick Connect.., 2
| HewFie g
23| Add Existing Fils... . O
3 istu " a ‘o-‘
[ Extract settings Gep Sean Network... > Welcome to |
; MiCOM 51 Studio enab
y e SR allows you to build s liz
o . physically exist in a sy
57| Properties uploaded.
P e MiCOM S1 Studio cater
5 requiring a broad rang
- ’ e Features include:
Praperties: Settings 1x ® s 3 )
= = ation - Sending settings ta a
i Baste phapsrtes 23/06/2015 14:53:45
g - Extracting settings frc
|El General Information ® vi1x

23062015 14:10:45 - Event and fault recor

To open default settings:

Click on the Settings and right-click to open the contextual menu: New File
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€ MiCOM S1 Studio ¥5.1.0

@ Connect...  Fie Print

a3

£ IR N e =83

e
| Start Page ‘

= @ System [Station]
= @Substation [South Substation]

(@) voltage Level [20ky]

(@) Bay [Lins]

1+ (g Device [W¥11F-ine protection]
- [ Connections

Hew File

Quick Connect..,

SF Properties

| Add Existing File. ..
Extract Settings

Scan Netwark...

\ Mew System...

Properties: Settings
B Basic properties

B General Information

QOpen System..,

@ Station

23/06,/2015 14

® viix
23/08/2015 14:10:45

' MiCOM S1 studio

Gething Started ‘ online Re:

Welcome to

MICOM 1 Studio enal
allows you to build a |
physically exist in a s
uploaded.

MICOM 1 Studio cate
requiring a broad rang

Features include:
- Sending settings to

- Extracting settings fr

- Event and fault reco

The new setting file 000.set is created:

& MiCOM 51 Studio ¥5.1.0

£} Connect...

Print

Studio Explorer

= de X | & 52|

Start Page

J

(@) System [Station]
({E) Substation [South Substation]
= (@) voltage Level [20kv]
= () Bay [Line]
= QDevice [¥11Fine protection]
- [ Connections
= [ Settings

EasUrements
wents
isturbance Records

 Properties: 000.set
|B) Basic properties

Comment

Mame 000.5et
|El General Information

Quick Connect...

Scan Network..

New System...

7 Open System...

© station
2306 2015 14:53146

@ viix
2306 /2015 14:10:45

MICOM S1 studio

Getting Started | Online Res

Welcome to

MICOM 51 Studio enat
asllaws you to build a li
phusically existin a sy
uploaded,

MICOM 51 Studio cate
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- Sending settings to <

- Extracting settings fr
- Ewent and fault recor

- Real-tirne measirene

48 MICOM 51 Studio ¥5.1.0

0 Connect...  Fie v Print

Studin Explarer

F de 53 | | E-

1 x Start Page

= (@) System [Station]
3 Substation [South Substation]
& @ voltage Level [20kv]
=1 @an [Line]
= (g Device [¥11F-ne protection]
) Connections
(=) ) Settings
[5] oo
@@ Measuremerts

g Events
&3 Disturbance Records

Froperties: 000, set
B Basic properties

Carment

Mare 000.set
B General Information

... Substation.20kV.Line.¥11F-line protection.000*

I 7 View = [Z|File comments | G Save | Save as |53 Copy

Name
[ OF EARAMETERS
[ GLOBAL SETTINGS
©- [ SETTINGS GROUE L
= [ FROTECTION
=&y [50/51] FHASE 0/C
¥ 137
I> Threshold
Delay Type

Time Delay tI-/IM...

Reset Delay Type
IMT tReset/RID Re

[ [S0BF] CB FAIL
[ A TTVERS
[ SOTF
[j THERMAL OVERLOAD
[j COLD LOAD PO
[1 OUTPUT RELAYS
[ INFUIS
LEDs
[ SETTINGS GROUR 2

Value

Trip
1.20In
IEC 5T
1.00

s
0.00s
Disabled
Disabled

Address User

Start working with VAMP V11F relay.
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3.6 Troubleshooting USB connection

The virtual COM can be read in WINDOWS's “Device Manager” like below:

O, pevice Manager E]@!fg\

File Action View Help
HES 20 A =08

+ \y Computer
4| e Disk drives
+ W Display adapters
+ (=3 Human Interface Devices
+ (=) IDE ATAJATAPI controllers
+ &9 IEEE 1394 Bus host controllers
+ ' Keyboards
# 7 Mice and other pointing devices
# L Maodems
+ ® Monitors
= M8 Network adapters
8 1394 Net Adapter
H8 Broadcom NetXtreme 57xx Gigabit Controller
B8 Cisco Systems VPN Adapter
B8 Intel(R) PROJWireless 3945ABG Network Connection
PCMCLA-adep
7 Ports (C

+ ? Secure Digital host controllers
¥ \\a Smart card readers v

ifi NOTE: If V11F is connected but no any USB Serial port is shown, it means that:

a) USB drivers are not installed

or
b) VCP (Virtual COM Port) option of USB Serial Converter is not selected.

USB drivers:

5, Device Manager Q@@

Fle Action View Help
o @ EFE&S 2E =Rna

+ #88 Processors
# B Secure Digital host controllers
+ @ Smart card readers
% @, sound, video and game cortrollers
# i System devices
E Universal Serial Bus controllers
6= Generic LISB Hub
eg* Generic USE Hub
Egp HUAWEI Mobile Connect - Bus Enumerate Device
ce InteliR) 828016 (ICH7 Family) USB Universal Host Controller - 27C8
€e Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27C9
6 Intel(R) 82801G (ICH7 Family) USE Universal Host Controller - 27CA
6% Intel(R) 828016G (ICH7 Family) USE Universal Host Controller - 27C8
g% Intel(R) 82801G (ICH7 Family) USBZ Enhanced Host Controller - 27CC
€ USB Composite Device
6g USB Root Hub
§gp UISB Root Hub
¢g¥ USB Root Hub

@ USB Root Hub
= dUISE Serial Converter |

\/

If you can’t see “USB Serial Converter” it means that USB divers are not installed.

Refer section “3.2 USB Driver and virtual COM software installation”
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VCP (Virtual COM Port)

On the window as below:

5, Device Manager Q@@

File Action View Help
HEHS PE A <Ha

+ %9 Processors ~
+ B Secure Digital host controllers
+ Q'a Smart card readers
+ @, Sound, video and game controllers
# b System devices
= Universal Setial Bus controllers
€= Generic USB Hub
e Generic USB Hub
& HUAWET Mobile Connect - Bus Enumerate Device
&g Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27C8
62 Intel(R) 828016 (ICH7 Family) USB Universal Host Controller - 27C9
6 Intel(R) B2801G (ICH7 Family) USE Universal Host Controller - 27CA
= Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27CE
¢ Intel(R) 82801G (ICH7 Family) USB2 Enhanced Host Controller - 27CC
&= USE Composite Device
G USE Root Hub
&b USB Root Hub
6% LISE Root Hub

% 1ISB Root Hub
= 2LISB Serial Converter

Check VCP option by right-click to open the contextual menu: Properties and Advanced:

Wiasciwosci: USB Serial Converter

| Ogéine| Zaswansowsne | Sterowik | Szczagéhy

eeb USB Serial Converter

Konfiguracia

Uzyj tych ustawier aby zastapic biezaca konfiguiacie

2 0K Anuluj Pomoc

Unplug USB cable and plug in again. Restart MiCOM S1 Studio and repeat the procedure.
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3.7

Presentation and analysis of disturbances

Reading and analysis of disturbance records is done using Wavewin.

To open Wavewin with MiCOM S1 Studio 5.1.0 (or higher):

Getting Started

VAW 11F

In the Programs menu, select MiCOM S1 then PX20, Px20C, M, Modulex Series Tools

then WaveWin

Microsoft Office ;I
Microsoft Silverlight

OMICRON

POFCreator

PX40 Download and Calibration

QT Lite

SBR -Modbus Patcher

Samsung

Schneider Electric

MICOM P740 Tools
MICOM 51 Studio
() Data Model Manager
MICOM 51 Studio Diagnostic Tool
&4 MICOM 51 Studio Help
(&) MICOM 51 Studio Updater
@ MCoM 51 Studio
'!jg Wavewin Cursor & Function Keys - Doc
@ Wavewin File Manager & Analysis Quid™
FH wavewin Reference Guide

B WaveWin
Tools _j
4 Wstecz
| |Wyszukai programy i plki @J

g

45 MICOM S1 Studio V5.1.0

{} Connect...  Fle

Studia Explarsr

station.20k¥.Line.¥11F-line protection.000*

Properties: 000.set
|2 Basic properties

Comment

Narme 000.set
1 Reneral Informatinn

FSL Editor (Px40)
= ae 3 | % | El- = =
g da | R PsL. Editar (Px30) | i save g Save as |43 Copy
= (&) System [Station]
- L BTC Editor (Px30; wal
=1~ () Substation [South Substation] iy L
= ) voltage Level [20ky] DR, ¥iewer; Wawehiin .
& (@ Bay lLne] DR Viswer: Eview ¥
=] @Dewce [¥11F-line prat
: Text Editar
) Connections becesi e
= [ Settings TEC 61850 IED Configurator TEE
[ 000 1EC 61850 TED Configurator Ed.2 sshbld 1200
@ Measurements
B Everts P330 Dakamodel Editor Type TRC L
elay tI>/IM... 1.00
[ Disturbance Recor MICOM P746 Remote HMI eTay Tvpe Tt
User Programmable Curve Tocl eset/RBID Be... 0.00s
T Disabled
Ioon? Disabled

1w [50/51M] E/GHD FAULT
& [j [SOBF] CB FATL

3 AM TIMERS

e

| & [ THEEMAL OVERLOAD

@ [j COLD LOAD PO

& [ OUTEUT RELAYS
[ [ INPUTS

& g LEDs
& [ SETTINGS GROUE 2

Address

0200
0201
0203
ozoz
0z04
o0zos
0z0e
0z0c

Use

The Wavewin File Manager is displayed (refer to the Wavewin User’'s guide to operate

Wavewin).
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£G.S [SE]

Fies Edt Sort Mark Options Drivers Query Window Help

Waves

Ext System =5 o O Back & Files 03182015 124504 PM
Files @ B (40 b F ki B
o BIX)
Folders x File Name Flype ~  Size Faull Diale Faul Time Save Date Save Time Diver TCode Substatior
=5 My Computer * | GRECYCLEEN st 0 03/29/2013 10:37 118 Diectow
=l <e» Dysk lokalny [C) bp dr 0 05 /05 /2013 1215 :40 Diectoy
b DELL s 0 03/29 /2013 094514 Dieclay
Documents and Setlings i 0 04 /17 /2014 1401 :00 Diecloy
EEUG i 0 06 /05 /2014 1027 50 Diectoy
EEUGTD 7t 0 05703 /2013 10:01:00 Diectory
Intel i 0 05/27 /2013 114008 Diecloy
Lotus i 0 03/27 /2013 1604 :50 Dieclay
ms i 0 02/10 /2014 111300 Diectoy
MSOCache 7 0 03/27 /2013 160722 Diectoy
N folder i 0 02/70 /2014 111042 Dieclay
P34 i i 06 /17 /2013 DB D4 : 46 Diecloy
F34_71U i 0 05/19 /2013 13 :05:43 Diectoy
P45 7 0 05/27 /2014 07 :13:45 Diectoy
P53 i 0 05/27 /2014 07 2228 Dieclay
PS4Z_12H i 0 04/28 /2014 07345 Dieclay
PR43 i 0 03/21 /2014 114032 Diectoy
PE43_ 7 0 10 /0342013 1301622 Diectoy
P543_47 s 0 10/24 /2013 D658 12 Diecloy
P43 51 i 0 11407 /2013 15017 ;04 Diecloy
FEAXDAW i 0 01 /1572014 11 :07 : 14 Diectoy
P74l 7t 0 10723 /2013 075 :20 Diectoy
746 i 0 05/12 /2013 D643 :42 Dieclay
P746_ADC i 0 05/29 /2014 D617 32 Dieclay
Pa43 i 0 02/13 /2014 132508 Diectoy
Program Files 7 0 03/04 /2015 O7:42°26 Diectoy
Quarantine i 0 03/20 /2014 D924 46 Diecloy
RECYCLER i i 03/29 /2013 D3 :45:10 Diecloy
Station_sestudio i 0 03/18 /2015 11 :50 :40 Diectoy
System Volume Infomation 7 0 03/29/2013 10:38:58 Diectoy
temp i 0 07 /04 /2013 1051 :54 Diecloy
TFTP i 0 04/18 /2014 097138 Dieclay
totalomd i 0 05/15 /2013 1052 :52 Diectoy
WINDOWS 7 0 03/18 /2015 10:45:04 Diectoy
kasia_finia.acp acp 134 12/14 22003 125116  ASCH 1=
AUTOEXECBAT BAT 0 03/20 /2013 1500 : 04 Applicaiion
2 SUService log log 160638 03/18 /2015 17 1008 ASCH
L P127BANT R C.out out 2116524 09703 22012 11:33 : 32 ASCH
5 WINDOWS
Data (D) - - - = - - - - - - - - - - - - - - -
) Stacia dyskéw DVD-RAh ¥ ot T
< | | | pfv

Free; 39158516 kh  See: 9400kh  TotFles:45 (7 Hidder)  AtFle; 1 [TotMarks: 0 Prksize: 0 kb Sort Field: F-Type.
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4. COMPANY CONTACT INFORMATION

If you need information pertaining to the operation of the VAMP 11x product that you have
purchased, please contact your local Schneider Electric agent or the After Sales Service
Department of Schneider Electric. Do not forget to give the serial number and reference of
the VAMP 11x product.

The VAMP 11x product reference and serial numbers are documented under the upper
hinged cover on the front of the relay. For more precise information, refer to the section
"Relay Identification" in this chapter.

PLEASE PROVIDE THE FOLLOWING INFORMATION WHEN CONTACTING
SCHNEIDER ELECTRIC:

- CORTEC code of the VAMP 11x relay
- Serial number of the VAMP 11x relay
- Schneider Electric order reference

- Schneider Electric operator reference

Schneider Electric Worldwide Contact Centre:

- Website: http://www.schneider-electric.com/CCC
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1. GENERAL INFORMATION

The V11F must be configured to the system and application by means of the appropriate
settings. This section gives instructions for determining the settings, which are located in the
folder entitled, Schneider Electric Energy in the menu tree. The order in which the settings
are listed and described in this chapter is: the protection settings, control and configuration
settings (see section V11F/EN GS for the detailed relay menu map). The relay is supplied
with a factory-set configuration of default settings

All current settings refer to nominal current (for NBE setting value, for L ordering option: 1 A
or 5A). The nominal current can be defined separately for phase (In) and earth (Ien)
currents in the ordering process (ordering hardware option).

MIiCOM S1 Studio 5.1.0 (or higher) can be used to download and upload protection and
configuration setting values via the relay's USB port.

The protection and I/O settings include all the following items that become active once
enabled in the configuration column of the relay menu database:

- Protection element settings.
- Output settings

- Input settings

- LED settings

There are two groups of protection and I/O settings, with each group containing the same
setting cells. One group of protection and I/O settings is selected as the active group, and is
used by the protection elements. The settings for group 1 are shown. The settings are
discussed in the same order in which they are displayed in the menu.

The menu structure is as follows:

- DEFAULT WINDOW (Currents in multiples of In, currents in Amps, CB Control window,
Local/remote control window, au to-reclose window)

- ALARM STATUS
- RECORDS
- FAULT RECORDS
- ALARM RECORDS
- INSTANTANEOUS RECORDS (E)
- COUNTERS
- CONTROL COUNTER
- FAULT COUNTER
- AUTORECLOSE COUNTER (E)
- CB MONITORING COUNTER (AE)
- SETTING GROUP 1
- PROTECTION G1
- PHASE O/C G1 [50/51]
- SOTF G1 [50/51] (ABE)
- E/GND FAULT G1 [50N/51N]
- NEGATIVE SEQUENCE O/C G1 [46] (E)
- BROKEN CONDUCTOR G1 (E)
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- THERMAL OVERLOAD G1 [49] (NABE)
- CB FAIL G1 [50BF]
- AUX TIMERS G1 (ABE)
- LOGIC SELECTIVITY G1 (E)
- AUTORECLOSE G1 [79] (E)
- OUTPUT RELAY CONFIGURATION G1
- INPUTS CONFIGURATION G1 (ABE)
- LEDS CONFIGURATION G1
- SETTING GROUP 2
- PROTECTION G2
- PHASE O/C G2 [50/51]
- SOTF [50/51] G2 (ABE)
- E/GND FAULT G2 [50N/51N]
- NEGATIVE SEQUENCE O/C G2 [46] (E)
- BROKEN CONDUCTOR G2 (E)
- THERMAL OVERLOAD G2 [49] (NABE)
- CB FAIL G2 [50BF]
- AUX TIMERS G2 (ABE)
- LOGIC SELECTIVITY G2 (E)
- AUTORECLOSE G2 [79] (E)
- OUTPUT RELAY CONFIGURATION G2
- INPUTS CONFIGURATION G2 (ABE)
- LEDS CONFIGURATION G2
- GLOBAL SETTINGS
-LOC
- SETTING GROUP SELECT
- CT RATIO
- CIRCUIT BREAKER
- INRUSH BLOCKING (AE)
- O/C ADVANCED SETTINGS (NABE)
- [79] ADVANCED SETTINGS (E)
- COMMUNICATION ORDERS (AE)
- COMMUNICATION (L — ordering option)
- DISTURBANCE RECORDER (AE)
- COMMISSIONING
- SETTING CHANGE MODE
- OP PARAMETERS
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2. SETTINGS

2.1 Protection Settings

211 Phase O/C [50/51]

The overcurrent protection included in the V11F relay provides non-directional three-phase
overcurrent protection with independent time-delay characteristics. All overcurrent settings
apply to all of the three phases but are independent for each of the three stages.

The first two overcurrent stages have time-delayed characteristics which are selectable
between inverse definite minimum time (IDMT) and definite time (DMT). The third stage has
definite time characteristics (DMT) only.

. Setting Range .
Menu Text Default Setting - Step Size
Min. Max.
Disabled, Trip, Alarm, Trip-Inrush BI (AE),
I>? Disabled Trip-Latch (AE), Trip-Phase A (E), Trip-
Phase B (E), Trip-Phase C (E)

Setting to disable or enable the protection element.

The protection element can be set to trip the CB (Enable Trip), only issue an Alarm signal
(Enable Alarm), trip the CB with Inrush Blocking logic (Trip-Inrush Bl ) or trip the CB with
latching until reset (Trip-Latch ).

If the protection element is set to 'Trip* or 'Trip-Inrush BI' or Trip-Latch' it means that it is
linked to the Protection trip (see LED and Output configuration) and Trip Command (see
Output configuration) functions. Additionally this protection element will trigger fault
recording, disturbance recording, as well as the Trip LED on the front panel.

If the protection element is set to 'Alarm’ it means that it is linked to the Alarm function
(see LED and Output configuration) and 'ALARM STATUS' indication..

I> Threshold 1.2 x1In 0.1x1In 40.0 x In 0.01 xIn

Pick-up setting for the first stage of the overcurrent element.
If IDMT is used the recommended value is up to 2.5 x In because of the 20-times
dependency of IDMT characteristics (the dynamic measuring range is up to 50 x In).

DMT, IEC SI, IEC VI, IEC EI, UK LTI,
UK STI, UK RC, RI, IEEE MI, IEEE VI,
IEEE EI, US CO2-P20, US CO8, RXIDG,
BNP EDF, US CO2-P40

I> Delay Type IEC SI

Setting for the tripping characteristic for the first stage overcurrent element.

tI> 1s 0.05s 200 s 0.01s
Setting for the time-delay for the definite time setting if selected for first stage element.
I> TMS 1 0.02 1.6 0.01

Setting for the time multiplier setting to adjust the operating time of the IEC, UK, and RI
IDMT characteristics.

I> Time Dial 1 0.02 100 0.01

Setting for the time multiplier setting to adjust the operating time of the IEEE/US IDMT
curves.

Reset Delay Type I> | DMT DMT or IDMT N/A

Setting to determine the type of reset/release characteristic of the IEEE/US curves.

DMT tReset I> O0s 0s 600 s 0.01s

Setting that determines the reset/release time for definite time reset characteristics.

RTD/RTMS Reset > | 0.0s 0.02s 16s 0.01s

Setting that determines the reset/release time for IDMT time reset characteristics.
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_ Setting Range )
Menu Text Default Setting - Step Size
Min. Max.
Disabled, Trip, Alarm, Trip-Inrush Bl (AE),
I>>2 Disabled Trip-Latch (AE), Trip-Phase A (E), Trip-
Phase B (E), Trip-Phase C (E)
See I>?
I>> Threshold 1.4 x1In 0.1xIn 40.0 x In 0.01 x In

Pick-up setting for the second stage of the overcurrent element.
If IDMT is used the recommended value is up to 3 x In because of the 20-times
dependency of IDMT characteristics (the dynamic measuring range is up to 50 x In).

Delay Type I>>

IEC SI

DMT, IEC SI, IEC VI, IEC EI, UK LTI,
UK STI, UK RC, RI, IEEE MI, IEEE VI,
IEEE EI, US C0O2-P20, US CO8, RXIDG,
BNP EDF, US CO2-P40

Setting for the tripping characteristic for this stage overcurrent element.

tI>>

1

0.05 200 0.01

Setting for the time-delay for the definite time setting if selected for this stage element.

I>> TMS

1

0.02 1.6 0.01

Setting for the time multiplier setting to adjust the operating time of the IEC, UK, and RI

IDMT characteristics.

I>> Time Dial

1

0.02 200 0.01

Setting for the time multiplier setting to adjust the operating time of the IEEE/US IDMT

curves.

Reset Delay Type
I>>

DMT

DMT or IDMT N/A

Setting to determine the type of reset/release characteristic of the IEEE/US curves.

DMT tReset I>>

0s

0s 600 s 0.01s

Setting that determines

the reset/release time for definite time reset characteristics.

RTD/RTMS Reset
[>>

0.02s

0.02s 16s 0.01s

Setting that determines

the reset/release time for IDMT time reset characteristics

Disabled, Trip, Alarm, Trip-Inrush BI (AE),

I>>> 2 Disabled Trip-Latch (AE), Trip-Phase A (E), Trip-
Phase B (E), Trip-Phase C (E)

See [>?

I>>> Threshold 4 x1In 1xIn 40.0 x In 0.01 x In

Pick-up setting for the third stage of the overcurrent element.

tI>>> 0.0s 0s 200 s 0.01s

Setting for the time-delay for the definite time setting if selected for this stage element.

IDMT tripping can be blocked if any DMT stage is started (NABE), settings: IDMT interlock
by DMT (GLOBAL SETTINGS/O/C ADVANCED column). This settings is common for E/Gnd
Fault [S0N/51N] and Phase O/C [50/51]

Menu Text

Default Setting

Setting Range Step Size

IDMT interlock by
DMT

No

No Yes n/a
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SOTF (Switch On To Fault function) (ABE)

With the Switch On To Fault (SOTF) submenu, it is possible to shorten the time to trip when
for example the relay has detected a fault that is still present on a feeder after energizing.

The SOTF overcurrent element is activated after the CB's state changes from open to
closed. SOTF is blocked when the auto-recloser is running (E).

Disabled, Trip, Alarm, Trip-Inrush BI (AE),

- .
SOTF~ Disabled Trip-Latch (AE),

Setting to disable or enable the protection element.

The protection element can be set to trip the CB (Enable Trip), only issue an Alarm signal
(Enable Alarm), trip the CB with Inrush Blocking logic (Trip-Inrush Bl ) or trip the CB with
latching until reset (Trip-Latch ).

If the protection element is set to 'Trip* or 'Trip-Inrush BI' or Trip-Latch' it means that it is
linked to the Protection trip (see LED and Output configuration) and Trip Command (see
Output configuration) functions. Additionally this protection element will trigger fault
recording, disturbance recording, as well as the Trip LED on the front panel.

If the protection element is set to 'Alarm’ it means that it is linked to the Alarm function
(see LED and Output configuration) and 'ALARM STATUS' indication.

SOTF Threshold 4 xIn 1xIn 40.0 x In 0.01 x In

Pick-up setting for the third stage of the overcurrent element.

tSOTF 0.1s 0s 600 s 0.01s

Setting for the time-delay for the definite time setting if selected for this stage element.
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2.1.3  E/Gnd Fault [SON/51N]

The earth fault element operates from earth fault current that is measured directly from the
system; either by means of a separate CT located in a power system earth connection or via
a residual connection of the three line CTs.

All overcurrent settings are independent for each of the two stages (Model E : three stages).

The first stage of e/f non-directional overcurrent protection has time-delayed characteristics
which are selectable between inverse definite minimum time (IDMT) and definite time (DMT).
The second stage and the third (E) have definite time characteristics only.

) Setting Range )
Menu Text Default Setting : Step Size
Min. Max.

Disabled, Trip IN>, Alarm IN>, Trip-Inrush Bl IN>
(AE), Trip-Latch IN> (AE),

IN_1 stage ? Disabled

Setting to disable or enable the protection element.

The protection element can be set to trip the CB (Enable Trip), only issue an Alarm signal
(Enable Alarm), trip the CB with Inrush Blocking logic (Trip-Inrush Bl ) or trip the CB with
latching until reset (Trip-Latch ).

If the protection element is set to 'Trip' or Trip-Inrush BI' or Trip-Latch' it means that it is
linked to the Protection trip (see LED and Output configuration) and Trip Command (see
Output configuration) functions. Additionally this protection element will trigger fault
recording, disturbance recording, as well as the Trip on the front panel.

If the protection element is set to 'Alarm’ it means that it is linked to the Alarm function
(see LED and Output configuration) and 'ALARM STATUS' indication

IN_1 Threshold 0.2 x Ien 0.01 x Ien 2 xIen 0.01 x Ien

Pick-up setting for the first stage e/f overcurrent element.

If IDMT is used, the recommended value is up to 0.1 x Ien because of the 20-times
dependency of IDMT characteristics (the dynamic measuring range is up to 2 x Ien).
For dynamic range (ordering option): 0.01-2 Ien, where Ien: nominal current for e/f input

IN_1 Threshold 0.2 x Ien 0.05 x Ien 12 x Ien 0.01 x Ien

Pick-up setting for first stage overcurrent element.

If IDMT is used, the recommended value is up to 0.6 x In because of 20-times dependency
of IDMT characteristics (the dynamic measuring range is up to 12 x Ien).

For dynamic range (ordering option): 0.05-12 Ien, where Ien: nominal current for e/f input

IN_1 Threshold 0.2 x Ien 0.01 x Ien 12 x Ien 0.01 x Ien

Pick-up setting for first stage overcurrent element.

If IDMT is used, the recommended value is up to 0.6 x In because of 20-times dependency
of IDMT characteristics (the dynamic measuring range is up to 12 x Ien).

For dynamic range (ordering option in E): 0.01-12 Ien (Ien: nominal current for e/f input)

DMT, IEC SI, IEC VI, IEC EI, UK LTI,
UK STI, UK RC, RI, IEEE MI, IEEE VI, IEEE ElI,

DRy e ML IEC SI US CO2-P20, US CO8, RXIDG, BNP EDF, US
CO2-P40

Setting for the tripping characteristic for the first stage e/f overcurrent element.

tIN_1 1s 0.05s 200 s 0.01s

Setting for the time-delay for the definite time setting if selected for first e/f stage element.

IN_1TMS 1 0.02 1.6 0.01

Setting for the time multiplier setting to adjust the operating time of the IEC, UK, and RI
IDMT characteristics.
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) Setting Range _
Menu Text Default Setting - Step Size
Min. Max.

IN_1 Time Dial 1 0.02 200 0.01

Setting for the time multiplier setting to adjust the operating time of the IEEE/US IDMT
curves.

Reset Delay Type

IN_1 DMT DMT or IDMT N/A

Setting to determine the type of reset/release characteristic of the IEEE/US curves.

RTD/RTMS Reset
IN 1

0.02 0.02 1.6 0.01

Setting that determines the reset/release time for IDMT time reset characteristics.

DMT tReset IN_1 0s 0s 200 s 0.01s

Setting that determines the reset/release time for definite time reset characteristics.

Disabled, Trip IN>>, Alarm IN>>, Trip-Inrush Bl

IN_2 stage ? Disabled IN>> (AE), Trip-Latch IN>> (AE),

See IN_1 stage?
IN_2 Threshold 0.4 x Ien 0.05 x Ien 2.0 x Ien 0.01 x Ien

Pick-up setting for the second stage of the e/f overcurrent element.
For dynamic range (ordering option): 0.01-2 Ien, where Ien: nominal current for e/f input

IN_2 Threshold 0.4 x Ien 0.3 x Ien 12.0 x Ien 0.01 x Ien

Pick-up setting for the second stage of the overcurrent element.
For dynamic range (ordering option): 0.05-12 Ien, where Ien: nominal current for e/f input

IN_2 Threshold 0.4 x Ien 0.01 x Ien 12.0 x Ien 0.01 x Ien

Pick-up setting for the second stage of the overcurrent element.
For dynamic range (ordering option): 0.01-12 Ien, where Ien: nominal current for e/f input
0.0s

(Model E,

0.01-12len:
0.05)

Setting for the time-delay for the definite time setting if selected for this stage.

Disabled (E), Trip IN>>> (E), Alarm IN>>> (E),
Trip-Inrush Bl IN>>> (E), Trip-Latch IN>>> (E),

tIN_2 Os 200 s 0.01s

IN_3 stage ? (E) Disabled

See IN_1 stage ?
IN_3 Threshold (E) 0.4 x Ien 0.05 x Ien 2.0x Ien 0.001 x Ien

Pick-up setting for the third stage of the e/f overcurrent element.
For dynamic range (ordering option): 0.01-2 Ien, where Ien: nominal current for e/f input

IN_3 Threshold (E) 0.4 x Ien 0.3 x Ien 12.0 x Ien 0.01 x Ien

Pick-up setting for the third stage of the overcurrent element.
For dynamic range (ordering option): 0.05-12 Ien, where Ien: nominal current for e/f input

IN_3 Threshold (E) 0.4 x Ien 0.3 xIen 12.0 x Ien 0.01 xIen

Pick-up setting for the third stage of the overcurrent element.
For dynamic range (ordering option): 0.01-12 Ien, where Ien: nominal current for e/f input

tIN_3 (E) 0.0s Os 200 s 0.01s

Setting for the time-delay for the definite time setting if selected for this stage.
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IDMT tripping can be blocked if any DMT stage is started, settings: IDMT interlock by DMT
(GLOBAL SETTINGS/O/C ADVANCED column). This settings is common for E/Gnd Fault
[50N/51N] and Phase O/C [50/51]

Menu Text Default Setting Setting Range Step Size
IDMT interlock by
DMT No No Yes n/a
Negative Sequence O/C [46] (E)

. Setting Range .
Menu Text Default Setting - Step Size
Min. Max.

125 2 Disabled Disabled, Trip, Alarm, Trip-Inrush Bl , Trip-

Latch,

Setting to disable or enable the protection element.
The protection element can be set to trip the CB (Enable Trip), only issue an Alarm signal
(Enable Alarm), trip the CB with Inrush Blocking logic (Trip-Inrush Bl ) or trip the CB with
latching until reset (Trip-Latch ).

If the protection element is set to 'Trip' or Trip-Inrush BI'
linked to the Protection trip (see LED and Output configuration) and Trip Command (see
Output configuration) functions. Additionally this protection element will trigger fault

recording, disturbance recording, as well as the Trip LED on the front panel.
If the protection element is set to 'Alarm’ it means that it is linked to the Alarm function
(see LED and Output configuration) and 'ALARM STATUS' indication.

or 'Trip-Latch' it means that it is

12> Threshold

1.0x In

0.1x1In

4.0x1In

0.01 xIn

Pick-up setting for the first stage of the overcurrent element.
If IDMT is used recommended value is up to 3xIn because of 20 time dependence of IDMT
characteristics. (dynamic measuring range is up to 50xIn)

12> Delay Type

IEC SI

DMT, IEC SI, IEC VI, IEC EI, UK LTI,

UK STI, UK RC, RI, IEEE MI, IEEE VI,
IEEE EI, US CO2-P20, US CO8, RXIDG,
BNP EDF, US CO2-P40

Setting for the tripping characteristic for the first stage overcurrent element.

tI2>

1s

0.05s

200 s

0.01s

Setting for the time-delay for the definite time setting if selected for first stage element.

12> TMS

1

0.02

1.6

0.01

IDMT characteristic

Setting for the time multiplier setting to adjust the operating time of the IEC, UK, and RI

12> Time Dial

1

0.02

200

0.01

curves.

Setting for the time multiplier setting to adjust the operating time of the IEEE/US IDMT

Reset Delay Type
12>

DMT

DMT or IDMT

N/A

Setting to determine the type of reset/release characteristic of the IEEE/US ¢

urves.

DMT tReset 12>

0s

0s

600 s

0.01s

Setting that determines the reset/release time for definite time reset characte

ristics.

RTD/RTMS Reset
12>

0.02

0.02

1.6

0.01
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Menu Text

Default Setting

Setting Range

Min.

Max.

Step Size

Setting that determines the reset/release time for IDMT time reset characteristics.
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Broken Conductor (E)

Menu Text Default Setting Setting Range Step Size

Disabled, Trip, Alarm, Trip-Inrush Bl , Trip-

- .
Broken Cond.~ Disabled Latch

Setting to disable or enable the protection element.

The protection element can be set to trip the CB (Enable Trip), only issue an Alarm signal
(Enable Alarm), trip the CB with Inrush Blocking logic (Trip-Inrush Bl ) or trip the CB with
latching until reset (Trip-Latch ).

If the protection element is set to 'Trip* or 'Trip-Inrush BI' or Trip-Latch' it means that it is
linked to the Protection trip (see LED and Output configuration) and Trip Command (see
Output configuration) functions. Additionally this protection element will trigger fault
recording, disturbance recording, as well as the Trip LED on the front panel.

If the protection element is set to 'Alarm’ it means that it is linked to the Alarm function
(see LED and Output configuration) and 'ALARM STATUS' indication.

Ratio 12/11 20% 20% 100% 1%

Pick-up setting for the third stage of the overcurrent element.

tBCond 100 s 0.05s 600 s 0.01s

Setting for the time-delay for the definite time setting if selected for this stage element.
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Thermal Overload [49] (NABE)
Menu Text Default Setting Setting Range Step Size
Therm OL? Disabled Disabled, Enabled
Setting to disable or enable the protection element.
Itherm 1.0xIn 0.1x1In 3xIn 0.01 x In

Base current for Thermal Replica. The value should be set to: Aherm = k*Ir ¢, where k:
safety factor (typically: 1.05 or 1.1 or 1.2 depending on the application); Ir ¢: full load
current (maximum permissible current which can flow without risk of reducing the protected
object's life).

Te (heating) 40 mn 1 mn 200 mn 1 mn

Heating Time Constant of the protected object (see Application chapter of this Manual).

Tr (cooling) 40 mn 1 mn 999 mn 1 mn

Cooling Time Constant of the protected object (see Application chapter of this Manual).

Typically for protected objects with no moving parts (such as motors) this value should be
equal to the Heating Time Constant (Tr = Te)

Theta Trip 100% 50% 200% 1%

Thermal stage for tripping. If therm = k*Ig ¢, typically this value is set to 100%,

where k: safety factor (typically: 1.05 or 1.1 or 1.2 depending on the application); Ir.c: full
load current

If the Eherm = If ¢, this value is set to: k?x100% (for example for k=1.05:
1.05°*100%=110%)

Theta Trip/Reset

- 90% 20% 99% 1%
Ratio:

Setting for Theta Trip Reset stage.
The reset stage is equal to: (Theta Trip ) * (Theta Trip/Reset Ratio ).

Theta Alarm 100% 20% 200% 1%

Thermal stage for signaling (Alarm ).
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2.1.7  CB Fail [50BF]
This function consists of a circuit breaker fail function that can be initiated by:
Current based protection elements
External protection element (AE): Strt tBF function (SETTING GROUP x/INPUTS/ column).

For current-based protection, the reset condition is based on undercurrent operation to
determine whether the CB has opened.

It is common practice to use low set undercurrent elements in protection relays to indicate
that circuit breaker poles have interrupted the fault or load current, as required.

If an external protection is set to trigger the CB Fail element, the trip input must also be
mapped to the Strt tBF function (AE). The resetting of the tBF timer is based on the K
Threshold CBF and IN< Threshold CBF criteria only. Therefore if an external protection
issues a latched trip signal but currents fall below the undercurrent thresholds, CB Fail will
not issue the CB Fail signal.

] Setting Range ]
Menu Text Default Setting - Step Size
Min. Max.
CBF ? Disabled Disabled, Retrip, Alarm

Setting to enable or disable the circuit breaker supervision function.
Retrip setting — the CBF function retrips the local CB upon expiry of the tBF time-delay
Alarm setting — the Alarm signal is issued upon expiry of the tBF time-delay

CB Fail Time tBF 0.1s Os 10s 0.01s

Setting for the circuit breaker fail timer stage for which the initiating condition must be valid.

I< Threshold CBF 0.1 xIn 0.1 xIn 2x1In 0.01 x In

Setting that determines the circuit breaker fail timer reset current for overcurrent based
protection circuit breaker fail initiation.

IN< Threshold CBF 0.1 x Ien 0.1 x Ien 2 x Ien 0.01 x Ien

Setting that determines the circuit breaker fail timer reset current for earth fault current
based protection circuit breaker falil initiation.

For dynamic range (ordering option): 0.01-2 Ien, where Ien: nominal current for e/f input

IN< Threshold CBF 0.1 xIen 0.1 xIen 2 x Ien 0.01 x Ien

Setting that determines the circuit breaker fail timer reset current for earth fault current
based protection circuit breaker falil initiation.

For dynamic range (ordering option): 0.05-12 Ien, where Ien: nominal current for e/f input

IN< Threshold CBF 0.1 xIen 0.1 xIen 2 x Ien 0.01 x Ien

Setting that determines the circuit breaker fail timer reset current for earth fault current
based protection circuit breaker falil initiation.

For dynamic range (ordering option): 0.01-12 Ien, where Ien: nominal current for e/f input

Block I> ? (E) No No or Yes

Select the possibility to block the instantaneous signal I> in case of circuit breaker failure
detection.

Block IN>? (E) No No or Yes

Select the possibility to block the instantaneous signal IN> in case of circuit breaker failure
detection.
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2.1.8 Aucxiliary Timers (ABE)

. Setting Range ]
Menu Text Default Setting - Step Size
Min. Max.

: Disabled,

: Trip,

: Alarm,

: Trip-Inrush Bl (AE),
: Trip-Latch (AE),

: Load Shedding (E),
: AR after LS Hi (E),
: AR after LS Lo (E)

AUX1 ? 0: Disabled N/A

NoO ok WNE O

Setting to disable or enable the AUX element.
The element can be set to:

- trip the CB (Enable Trip),

- signal only (Alarm),

- trip the CB with Inrush Blocking logic (Trip-Inrush Bl )
- trip the CB with latching until reset (Trip-Latch )

- trip the CB when a binary input receives the information that the frequency of
power system is too low (Load Shedding). This information is saved as long as the
CB remains open or until the power system's frequency returns to its nominal
value. The above information is based on the status of the binary input mapped to
AUX (SETTING GROUP x/INPUT CONFIGURATION Gx/AUX) with AUX set to
AR after LS Hi or to AR after LS Lo (tripping occurs upon expiry of the tAUX
time-delay). The trip command is sent via the Trip CB order output (SETTING
GROUP x/OUTPUT RELAYS CONFIGURATION Gx/Trip CB orde r).

- reclose after Load Shedding triggered by a high state of the AUX function (AR
after LS Hi ). Load shedding information is based on the status of the binary input
mapped to AUX (SETTING GROUP x/INPUT CONFIGURATION Gx/AUX) with
AUX set to Load Shedding . If the V11F has saved Load Shedding information
and AUX indicates that the power system frequency has returned to its nominal
value, the tAUX time-delay is started. At the end of tAUX the close command is
issued. The close command is issued via the Close CB order output (SETTING
GROUP x/OUTPUT RELAYS CONFIGURATION Gx/Close CB ord er).

- reclose after Load Shedding triggered via a low state of the AUX function (AR after
LS Lo). Load shedding information is based on the status of the binary input
mapped to AUX (SETTING GROUP x/INPUT CONFIGURATION Gx/AUX) with
AUX set to Load Shedding . If the V11F has saved load shedding information and
AUX indicates that the power system frequency has returned to its nominal value,
the tAUX time-delay is started. At the end of tAUX the close command is issued.
The close command is issued via the Close CB order output (SETTING GROUP
x/OUTPUT RELAYS CONFIGURATION Gx/Close CB order ).

If the protection element is set to 'Trip' or Trip-Inrush BI' or Trip-Latch' it means
that it is linked to the Protection trip (see LED and Output configuration) and Trip
Command (see Output configuration) functions. Additionally this protection
element will trigger fault recording, disturbance recording, as well as the Trip LED
and the Flag indicator on the front panel.

If the protection element is set to 'Alarm’ it means that it is linked to the Alarm
function (see LED and Output configuration) and 'ALARM STATUS' indication.

Refer to V11F Operation chapter.

tAUX1 Os 0s 600 s 0.01s
Setting for the operating time-delay of the AUX1 function.
AUX2 ? 0: Disabled See AUX1? N/A

Same as AUX1
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Menu Text Default Setting .Setting Range Step Size
Min. Max.

tAUX2 O0s O0s 600 s 0.01s

Setting for the operating time-delay of the AUX2 function.

AUX3 ? 0: Disabled See AUX1? N/A

Same as AUX1

tAUX3 0s 0s 600 s 0.01s

Setting for the operating time-delay of the AUX3 function.

AUX4 ? 0: Disabled See AUX1? N/A

Same as AUX1

tAUX4 0s 0s 600 s 0.01s

Setting for the operating time-delay of the AUX4 function.
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2.1.9 Logic Selectivity (E)

With Logic Select. 1 or Logic Select. 2, the user can assign each time-delay threshold to the
Log Sel input (refer SETTING GROUP x/INPUTS CONFIGURATIONY/) in the Inputs menu).

_ Setting Range )
Menu Text Default Setting - Step Size
Min. Max.
Sell? 0: Disabled Disabled, Enabled N/A

Setting to Disable or Enable the Selective Logic 1 element.

This function changes the time-delay setting of the protection elements: tI>>, tI>>>, tIN_2
or tIN_3 (E) to the tSEL1 setting value. The time-delay's setting value is changed without
resetting the timer.

Inthe SETTING GROUP x/INPUT CONFIGURATION Gx/ submenu it is possible to
choose which protection element is linked to the Selective Logic 1 function:

Sell tI>> or/and Sell tI>>> or/and Sell tIN_2 or/and Sell tIN_3 (E)
tSell 0.4s 0s 600 s 0.01s

Setting for the operating time-delay of the Sell function.
Sel2? Disabled Disabled, Enabled N/A

Same as Sell?

tSel2 0.4s Os 600 s 0.01s

Setting for the operating time-delay of the Sel2 function.
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2.1.10 Cold Load Pick Up

The Cold Load PU (CLP) submenu allows the user to enable the cold load pick-up function.
Selected threshold values can be raised temporarily.

) Setting Range ]
Menu Text Default Setting - Step Size
Min. Max.

Disabled, Current+Input,

Cold Load PU ? Disabled
Input only

N/A

Setting to Disable or Current+input or Input only the Cold Load PU element.
This function increases or decreases the thresholds for Cold Load PU level via tCL pulse
time.

Input only: tCL is started by a binary input assigned to the Cold PU function.

For example: Typically increasing of the threshold is applied when the CB changes position
from 52b to 52a (closing CB), therefore the input mapped to CB status 52a should be
assigned to the Cold PU function too.

Current+Input: tCL is started by a binary input assigned to the Cold PU function (as
above) or based on the current stages: 5%In and 10%lIn. If the current in all phases are
below 5%In by over 10s, after increasing of current above 10%In at least in a one phase
tCL is started.

Cold Load PU Level 100% 20% 999% 1%

Displays the scaling value, in percentage, of the cold load pick up assigned to the selected
thresholds. This value is the amount by which the selected threshold is increased or
decreased.

Cold Load PU tCL 1ls 0.0s 6000 s 0.01s

Displays the delay timer setting (tCL) for the Cold Load Pick-up function.

The timer tCL controls the time during which the protection elements are altered. When
tCL has elapsed, the settings revert back to their original values.

tCL is initiated thanks to a dedicated input signal (refer to the SETTING GROUP x/INPUT
CONFIGURATION Gx menu), generated by connecting an auxiliary contact from the CB
(52a or 52b) or starting device to the relevant logic input.

Cold Load PU [> No No, Yes N/A

The Cold Load PU function increases or decreases the I> threshold: No or Yes

Cold Load PU [>> No No, Yes N/A

The Cold Load PU function increases or decreases the I>> threshold: No or Yes

Cold Load PU [>>> No No, Yes N/A

The Cold Load PU function increases or decreases the I>>> threshold: No or Yes

Cold Load PU IN_1 No No, Yes N/A

The Cold Load PU function increases or decreases the IN> threshold: No or Yes
Cold Load PU IN_2 No No, Yes N/A

The Cold Load PU function increases or decreases the IN>> threshold: No or Yes
Cold Load PU IN_3 (E) No No, Yes N/A

The Cold Load PU function increases or decreases the IN>>> threshold: No or Yes

Cold Load PU Brkn.Cond
(E)

The Cold Load PU function increases or decreases the Is2/Is1 threshold: No or Yes

Cold Load PU Itherm
(NABE)

No No, Yes N/A

No No, Yes N/A

The Cold Load PU function increases or decreases the Itherm threshold: No or Yes
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) Setting Range _
Menu Text Default Setting - Step Size
Min. Max.
Cold Load PU 12> (E) No No, Yes N/A

The Cold Load PU function increases or decreases the 12> threshold: No or Yes
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Auto-reclose [79] (E)

The auto-reclose function provides the ability to automatically control the recloser, with one,
two, three, or four shot cycles. Each cycle implements a dead time and a reclaim time.

During the auto-reclosing cycle, if the relay receives a command to switch setting groups,
this command is kept in memory, and will be executed only after the timer elapses.

The auto-reclose function is available if:

. a logical input is assigned to the 52a state (if the CB trips option is set in submenu:
GLOBAL SETTINGS/[79] ADVANCED SETTINGS/Start Dead t on),
. and the trip output relay is not latched to the earth and/or phase protection element.

In addition to these settings, the user can fully link the auto-reclose function to the protection
function using the menus PROTECTION G1 / Phase OC and PROTECTION G1/ E/Gnd.

_ Setting Range )
Menu Text Default Setting : Step Size
Min. Max.

Auto-reclose ? Disabled Disabled, Enabled N/A

Setting to Disable or Enable the Auto-reclose element.

Dead Time tD1 0.2s 0.0s 600 s 0.01s

Sets the value for the Dead Time of the first shot (tD1). The Dead Time starts at the CB
trip, when GLOBAL SETTINGS/[79] ADVANCED SETTINGS/ :

- Start Dead ton: CB Trips is set: the 52a input is no longer energised.

- Start Dead ton: Protect.Reset is set: none of the protection criteria (which trip)
are started.

Dead Time tD2 20s 0s 600 s 0.01s
Sets the value for the Dead Time of the second shot (tD2).

Dead Time tD3 1ls 0s 600 s 0.01s
Sets the value for the Dead Time of the third shot (tD3).

Dead Time tD4 20s 0s 600 s 0.01s
Sets the value for the Dead Time of the fourth shot (tD4).

Reclaim Time tR 2s 00s 600 s 0.01s

After the reclaim time has elapsed, if the circuit breaker does not trip again, the auto-
reclose function resets; otherwise, the relay either advances to the next shot that is
programmed in the auto-reclose cycle, or, if all the programmed reclose attempts have
been accomplished, it locks out.

If the protection element operates during the reclaim time following the final reclose
attempt, the relay will lockout and the auto-reclose function is disabled until the lockout
condition resets.




VI1F/ EN ST v3.1

Settings

(ST) 4-24 VAWP 11F
_ Setting Range )
Menu Text Default Setting : Step Size
Min. Max.
54321 54,3,2,1 ]
Menu Text trip shot trip shot Step size
Fast O/C Trip 00000 0-1 1

running.

used).
For example:

This function allows faster tripping by phase overcurrent criteria when the auto-recloser is

The Fast Trip function increases the number of successful auto-reclosures.

The best result is obtained with fast tripping set to 0 s (instantaneous trip), but because of
transient currents it is sometimes necessary to set a value greater than 0 s in order to
avoid maloperation.

If bit “1” is set, the value for Fast O/C Trip Delay is used instead of the protection
element's time-delay

Note: If the protection element's time-delay is shorter than the Fast Trip's time-delay,
tripping occurs upon expiry of the protection element's time-delay (the shortest timer is

I> is configured for 4 shots auto-reclose (SETTING GROUP x/PROTECTION Gx/
AUTORECLOSE [79] G1/ P> Close Shot? 1111 )

{I> is set for 1 s (SETTING GROUP x/PROTECTION Gx/PHASE O/C [50/51]
G1/tF=1.00s)

Delay for Ph O/C Fast Trip: 0.1 s (SETTING GROUP x/PROTECTION Gx/
AUTORECLOSE [79] G1/ Fast O/C Trip Delay 0.1 s )

For a permanent fault, the setting "00011" means that:
1. "1": the first trip occurs after the time-delay: 0.1 s (Fast Trip time-delay)
2."1": the second trip occurs after the time-delay: 0.1 s (Fast Trip time-delay)
3. "0": the third trip occurs after the time-delay: 1 s (tI> time-delay)
4."0": the fourth trip occurs after the time-delay: 1 s (tI> time-delay)
5. "0" the fifth trip occurs after the time-delay: 1 s (tI> time-delay)

Fast O/C Trip Delay | O0s 0s 9.99s 0.01s
Sets the value for the phase overcurrent Fast Trip time-delay

54321 5,4,3,2,1 ]
Menu Text trip shot trip shot Step size
Fast E/Gnd Trip 00000 0-1 1

is used).

This function allows faster tripping by earth fault overcurrent criteria when the auto-
recloser is running.

The Fast Trip function increases the number of successful auto-reclosures.

If bit “1” is set, the value for Fast E/Gnd Trip Delay is used instead of the protection
element's time-delay

Note: If the protection element's time-delay is shorter than the Fast Trip's time-delay,
tripping occurs upon expiry of the protection element's DMT time-delay (the shortest timer
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_ Setting Range )
Menu Text Default Setting : Step Size
Min. Max.

Fast E/Gnd Trip

0s Os 9.99s 0.01s
Delay

Sets the value for the phase overcurrent Fast Trip time-delay

4321 4,3,2,1 q
Menu Text reclosing shot reclosing shot Step size
Close Shot?

0000 0-1 1
tI>

4321 are the cycles associated with the close command of the Auto-reclose function after
tI> trip.

"0011" are the actions (closing) to be executed after a tI> trip:

0 - no action by auto-recloser: final trip (the auto-recloser will switch to locked state),

1 - after tI> trip and dead time (fault clearance) the reclosing command will be executed.

4321 4,3,2,1 :
Menu Text reclosing shot reclosing shot Step size
Inhib.Trip T il q
tI>: Shot

4321 are the cycles associated with the tI> trip

1101 are the actions to be executed after a reclosing shot and the tI> time-delay has
elapsed:

0 = no inhibit

1 = no tI> trip: and this whatever the setting in the “SETTING GROUP x/PROTECTION
Gx/PHASE O/C [50/51] Gx/I>? " menu.

Close Shot?
tI>>

0000 0-1 1

See Close Shot? t >

Inhib.Trip
tI>>: Shot

See Close Shot? t &>

Close Shot?
tI>>>

0000 0-1 1

0000 0-1 1

See Close Shot? t &

Inhib.Trip
tI>>>: Shot

See Close Shot? t >

Close Shot?
tIN_1

See Close Shot? t >

0000 0-1 1

0000 0-1 1
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_ Setting Range )
Menu Text Default Setting : Step Size
Min. Max.
4321 4,321 .
Menu Text Close Shot reclosing shot Step size
Inhib.Trip
0000 0-1 1
tIN_1: Shot
See Close Shot?t B
Close Shot?
0000 0-1 1
tIN_2
See Close Shot?t B
Inhib.Trip
0000 0-1 1
tIN_2: Shot
See Close Shot? t &
Close Shot?
0000 0-1 1
tIN_3
See Close Shot? t &
Inhib.Trip
0000 0-1 1
tIN_3: Shot
See Close Shot?t B
Cl Shot?
0S€ Sho 0000 0-1 1
tAUX1
See Close Shot? t &
Inhib.Trip
0000 0-1 1
tAUX1: Shot
See Close Shot? t &
Close Shot?
0000 0-1 1
tAUX2
See Close Shot? t B
4321 4321 .
Menu Text Close Shot reclosing shot Step size
Inhib.Trip
0000 0-1 1
tAUX2: Shot
See Close Shot? t &

Auto-reclose settings, common for Group 1 and Group 2, are available in column: GLOBAL
SETTINGS / [79] Advanced Settings (see 3.6 [79] ADVANCED SETTINGS).
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Output Relay Configuration

Output settings define which signals are mapped to the V11F's outputs.
Matrix configuration allows free mapping of any one function to each output.

Note:

- Model L have RL1 to RL3 + WD outputs
- Model N have RL1 to RL5 + WD outputs
- Model B have RL1 to RL3 + WD outputs
- Model A have RL1 to RL7 + WD outputs
- Model E have RL1 to RL5 + WD outputs

Menu Text Default Setting Setting Range Step Size

Description of bits: RL: 7,6,5,4,3,2,1

Latched Outputs 0000000 0-1 1

Each output can be configured with or without latching.
Default Setting: “00000” means that:

RL7: “0” — output RL5 is not latched. The high state of the function mapped to the output
determines the high state of RL7. The low state of this function determines the
low state of RL7 (A).

RL6: “0” — see RL7 (A).

RL5: “0" — see RL7 (NEA).
RL4: “0" — see RL7 (NEA).
RL3: “0” — see RL7 (LBNEA).
RL2: “0” — see RL7 (LBNEA).
RL1: “0" — see RL7 (LBNEA).

The high state of the function mapped to the output determines the high state of
the output relay. The low state of this function does not change the state of the
output relay. For the low state of output relay, it is necessary to activate the
Reset of Latched Output function (via a binary input, from the front panel or via
a communication port)

Description of bits: RL: 7,6,5,4,3,2,1

Reverse outp.log. 0000000 0-1 1

Reverse outp. logic gives more application flexibility. If reverse logic is chosen for the
output, after the V11F is powered (current, auxiliary voltage) the output contacts close.
Any high state function connected with this output will open the contacts of the output
relay.

Description of bits: RL: 7,6,5,4,3,2,1

Protection Trip 0000000 0-1 1

Protection Trip is high if any protection element configured to Trip is high (current-based
protection elements and external protection elements: AUX1, AUX2, AUX3, AUX4, CBF
re-trip).

Description of bits: RL: 7,6,5,4,3,2,1 RL: 5,4,3,2,1

Prot.Trip pulse 0000000 0-1 1

Protection Trip pulse is energized via Protection Trip (see above). This command has
a pulse duration not less than tOpen time set at GLOBAL SETTINGS/CIRCUIT
BREAKER/tOpen pulse min .

Description of bits: RL: 7,6,5,4,3,2,1
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Menu Text Default Setting Setting Range Step Size
Trip CB Order 0000000 0-1 1

The Trip CB Order function is high during the set time if the manual trip command is

executed (communication port, front panel, binary inputs)

(the trip pulse is set at GLOBAL SETTINGS/CIRCUIT BREAKER/ tOpen pulse min )

Description of bits:

RL: 7,6,5,4,3,2,1

Close CB Order

0000000

0-1

1

The Close CB Order function is high during the set time if the manual close command or
Auto-reclose function are executed (Communication port, binary input, front pane). The
close pulse is set at GLOBAL SETTINGS/CIRCUIT BREAKER/ tClose Pulse .

Description of bits:

RL:W,7,6,5,4,3,2,1

Alarm

00000000

0-1

1

The Alarm function is high if any protection element configured to Alarm is high (current-
based protection element and external protection elements: AUX1, AUX2, AUX3, AUX4,).

Default Setting: “000000000” means that:
W: “0” — watchdog (RLO/WD) contact is not assigned to the Alarm function

RL7: “0" —see W

RL6: “0" —see W

RL5: “0” — see W

RL4: “0” — see W

RL3: “0” —see W

RL2: “0”" —see W

RL1: “0" —see W

Description of bits: RL: 7,6,5,4,3,2,1
Start 1> 000000 0-1 1
Start /& is high if the I> protection element has started (current above the set I>
threshold).
Start [>> 000000 0-1 1

Start > is high if the I>> protection element

threshold).

has started (current above the set I>>

Start 1>>>

000000

0-1

1

Start >> is high if the I>>> protection element has started (current above the set I>>>

threshold).

Start SOTF (BAE)

000000

0-1

1

Start SOTF s high if th

e SOTF protection element has started (o/c current above the set

SOTF threshold).

Start IN_1 000000 0-1 1
Start IN_1 is high if the IN> protection element has started (e/f current is above the set
IN_1 threshold).

Start IN_2 000000 0-1 1

Start IN_2 is high if the IN>> protection element has started (e/f current above the set

IN>> threshold).

Start IN_3 (E)

00000

0-1

1

Start IN_3 is high if the IN>>> protection element has started (e/f current above the set

IN>>> threshold).

Start 12> (E)

00000

0-1
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Menu Text Default Setting

Setting Range

Step Size

Start 2> is high if the 12> protection element has started (current below the set 12>

threshold).

Start Brkn Cond (E) 00000

0-1

1

Start Brkn Cond is high if the Broken Condu
above the set ratio threshold).

ctor protection element has started (Is2/Is1

AUX1 (BAE) 0000000 0-1 1
AUX1 is high if the input assigned to AUXL1 is set high.

AUX2 (BAE) 0000000 0-1 1
AUX2 is high if the input assigned to AUX2 is set high.

AUX3 (BAE) 0000000 0-1 1
AUX3 is high if the input assigned to AUX3 is set high.

AUX4 (BAE) 0000000 0-1 1
AUX4 is high if the input assigned to AUX4 is set high.

AUX5 (BAE) 0000000 0-1 1
AUXS5 is high if the input assigned to AUXS5 is set high.

AUX6 (BAE) 0000000 0-1 1
AUXE6 is high if the input assigned to AUX6 is set high.

tI> 0000000 0-1 1
t> is high if the set time-delay for the I> element has elapsed

tI>> 0000000 0-1 1
tI>> is high if the set time-delay for the I>> element has elapsed

tI>>> 0000000 0-1 1
t>>>is high if the set time-delay for the I>>> element has elapsed

tSOTF (BAE) 0000000 0-1 1
tSOTF is high if the set time-delay for the SOTF element has elapsed

tIN_1 0000000 0-1 1
tIN_1 is high if the set time-delay for the IN> element has elapsed

tIN_2 0000000 0-1 1
tIN_2 is high if the set time-delay for the IN>> element has elapsed

tIN_3 (E) 00000 0-1 1
tIN_3 is high if the set time-delay for the IN>>> element has elapsed

tI2> (E) 00000 0-1 1
t2> is high if the set time-delay for the Is2> element has elapsed

tBrkn Cond. (E) 00000 0-1 1
tBrknCond . is high if the set time-delay for the Is2/Is1 element has elapsed
Thermal Trip (NBAE) 0000000 0-1 1
Thermal Trip is high if the trip thermal stage is greater than the set value

Thermal Alarm 0000000 0-1 1

(NBAE)
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Menu Text Default Setting Setting Range Step Size

Thermal Alarm is high if the alarm thermal stage is greater than the set value

CB Fall 0000000 0-1 1

CB Fall is high if the set time-delay for the CBF protection function is elapsed
tAUX1 (BAE) 0000000 0-1 1
tAUX1 is high if the set time-delay for the AUX1 element has elapsed
tAUX2 (BAE) 0000000 0-1 1
tAUX2 is high if the set time-delay for the AUX2 element has elapsed
tAUX3 (BAE) 0000000 0-1 1
tAUX3 is high if the set time-delay for the AUX3 element has elapsed
tAUX4 (BAE) 0000000 0-1 1
tAUX4 is high if the set time-delay for the AUX4 element has elapsed
Comm. Order 1 (AE) 00000000 0-1 1

Comm.Order 1 is used for control of outputs via an RS485 command. The pulse duration
is set at GLOBAL SETTING/COMMUNICATION ORDER/Pulse Time tCOM1

Comm. Order 2 (AE) 00000000 0-1 1

Comm.Order 2 is used for control of outputs via an RS485 command (if in GLOBAL
SETTINGS/COMMUNICATION ORDERS/COM?2 order Conf. “0:RS485" or
“1:RS485+Button_C " is set) or via pressing “C” clear key on the front panel (if in
GLOBAL SETTINGS/COMMUNICATION ORDERS/COM2 order Con f. “2: Button_C ” or
“1:RS485+Button_C " is set)

The pulse duration set in GLOBAL SETTING/COMMUNICATION ORDER/Pulse Time
tCOM2

[79] in Progress (E) 00000 0-1 1

[79] in Progress indicates that an auto-reclose cycle is running. The signal is present
during the complete reclosing cycle from protection initiation to the end of the reclaim time
or lockout

[79] F.Trip (E) 00000 0-1 1

[79] F.Trip (Final Trip) indicates that the auto-recloser has issued a final trip (after the last
reclosing shot the line is still faulty)

[79] Lockout (E) 00000 0-1 1

[79] Lockout indicates that the relay is in a lockout state and that no further reclose
attempts will be made:

- the Reclaim time has elapsed but CB is still open

- the Dead time has elapsed but CB remained open after the reclosing shot

- the CB has failed to close

- the protection element not assigned to the auto-reclose function is tripped.

- Close or Trip command is executed in A/R time (when A/R is running)

- anumber of A/R rolling demand valid

- A/R conflict

- the CBis faulty - information based on an external Signal, assigned to an input is
in high logic state longer than set in tCB FLT Ext.Sign (GLOBAL
SETTINGS/CIRCUIT BREAKER)

This alarm can be reset using one of these resetting methods: assigned input (Reset
Latchd Sign ), front panel (C clear key), reset command (Reset Latchd Sign) via RS485

The lockout auto-reclose condition can reset by a manual closing after the Inhib Time t I
[79] Blocked (E) 00000 0-1 1
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Menu Text Default Setting Setting Range Step Size

[79] Blocked indicates that the auto-recloser is inhibited (blocked) due to one of the
following reasons:

- blocking from the front panel (blocking via Menu)

- the auto-recloser is disabled by setting (disabled)

- a binary input is assigned to the blocking function (blocking via Input)

- remote blocking via RS485 (blocking via RS485)

- Time Inhibit tl on Close (GLOBAL SETTINGS/[79] ADVANCED SETTINGS ) is
counted (after manually close execution by the operator, close command
execution. A/R close command is excluded from this logic)

Information about the reason of blocking is available in menu default window.

[79] Success. (E) 00000 0-1 1

[79] Success. Indicates that an auto-reclose cycle has been successfully completed. A
successful auto-reclose signal is given after the CB was tripped by a protection function
and re-closed whereupon the fault was cleared and the reclaim time expired thus resetting
the auto-reclose cycle. The successful auto-reclose output is reset This alarm can be
reset using one of these resetting methods: assigned input (Reset Latchd Sign ), front
panel (C clear key), reset command (Reset Latchd Sign) via RS485.

TCS 52 Fail (AE) 0000000 0-1 1

TCS 52 Fail : Trip circuit supervision (TCS) failure function signal.

Description of bits: RL: 7,6,5,4,3,2,1 RL: 5,4,3,2,1

CB Alarm (AE) 0000000 0-1 1

CB Alarm : Circuit Breaker Alarm function signal (CB Open No., Sum Amps(n) , TCS 52
Fail, CB Open Time and CB Close Time, State of CB )

tCB FLT Ext.Sign

(AE) 0000000 0-1 1

tCB FLT Ext.Sign is high if the tCB FLT ext. time-delay has elapsed.

The counter is started if the function CB FLT Ext.Sign assigned to binary input is high.
Binary input is used to indicate that there is sufficient energy in the CB operating
mechanism to close and trip the CB.

The tCB FLT ext. time-delay is set at GLOBAL SETTINGS/CIRCUIT BREAKER/ tCB
FLT ext.

The binary input is set at SETTING GROUP x/INPUTS CONFIGURATION Gx/ CB FLT
Ext.Sign.

Setting Group 1 0000000 0-1 1

Setting Group 1 is active (switched via a binary input, the front panel, RS485 comms).




V11F/EN ST v3.1 Settings
(ST) 4-32 VAWP 11F
2.3 Input Configuration

Binary Input settings define which signals are mapped to the V11F's opto-isolated inputs.
Matrix configuration allows free mapping of any one function to each input.

Note:

- Model L have no inputs

- Model N have no inputs

- Model B have 4 binary inputs (L1 to L4)

- Model A have 4 binary inputs (L1 to L4)

- Model E have 6 binary inputs programmable (L1 to L8).

Menu Text Default Setting Setting Range ggg
Description of bits: L: 6,5,4,3,2,1
Reverse Input Logic 000000 0-1 1

Reverse logic provides extra flexibility to the application. Reverse Input Logic means that
the high state of a binary input causes the corresponding logic signal to be in low state.

Default Setting: “000000” means that:
L6: “0”" — input L6 is without reverse logic. The state of L6 logic input is in line with the
state of L6 binary input

L5: “0" — see Input 6
L4: “0" — see Input 6

L3: “0” — see Input 6
L2: “0” — see Input 6
L1: 0" — seelnput 6

Description of bits:

L:6,5,4,3,2,1

Mainten. Mode (AE)

000000

0-1

Maintenance Mode ON/OFF change.

The selection of the maintenance mode is possible via a logic input, using a control
command (rear or front port), or from the front panel interface. The termination of the
maintenance mode is done via a logic input, using a control command or by the front panel
interface timing out (10 minutes) or turning the power supply off.

This mode allows the user to verify the operation of the protection functions with or
with out actually sending any external command (tripping or signaling). If without option is
selected, all the output contacts are blocked, and no command can be issued to these
contacts, even if a protection threshold associated with one of these output contacts has
been crossed.

Reset Latchd Sign 000000 0-1 1
The high state of this logic input resets all latched LEDs, Alarm and Trip Information.
Reset Latchd Outputs 000000 0-1 1
The high state of this logic input resets all latched contact outputs

Block. tT> 000000 0-1 1

The high state of this logic input enables the blocking logic function of the I> protection
element (resets its associated time-delay).

Block. tI>> 000000 0-1 1
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Menu Text

Default Setting

Setting Range

Step
Size

The high state of this logic input enables the blocking logic function of the I>> protection
element (resets its associated time-delay)

Block. tI>>> 000000 0-1 1
The high state of this logic input enables the blocking logic function of the I>>> protection
element (resets its associated time-delay)

Block. tSOTF (BAE) 000000 0-1 1

The high state of this logic input enables the blocking logic function of the SOTF element

(resets its associated ti

me-delay)

Block. tIN_1

000000

0-1

1

The high state of this logic input enables the blocking logic function of the IN> protection
element (resets its associated time-delay)

Block. tIN_2

000000

0-1

1

The high state of this logic input enables the blocking logic function of the IN>> protection
element (resets its associated time-delay)

Block. tIN_3 (E)

000000

0-1

1

The high state of this logic input enables the blocking logic function of the IN>>> protection
element (resets its associated time-delay)

Block. tI2> (E) 000000 0-1 1
The high state of this logic input enables the blocking logic function of the 12> element
(resets its associated time-delay)

Block. tBrkn Cond (E) 000000 0-1 1
The high state of this logic input enables the blocking logic function of the Broken
Conductor element (resets its associated time—delay)

Block. Itherm. (NBE) 000000 0-1 1

The high state of this logic input sets to zero the value at the thermal equivalent current

used in the thermal algorithm. It means that for the low state of the input the thermal state
does not increase the thermal value and the cooling time constant is applied. This function
can be useful for emergency closing.

Block. AUX1 (BAE)

000000

0-1

1

The high state of this logic input enables the blocking logic function of the AUX1 protection

element (resets its associated time-delay and disables the AUX1 start logic signal)

Block. AUX2 (BAE)

000000

0-1

1

The high state of this logic input enables the blocking logic function of the AUX2 protection

element (resets its associated time-delay and disables the AUX2 start logic signal)

Block. AUX3 (BAE)

000000

0-1

1

The high state of this logic input enables the blocking logic function of the AUX3 protection

element (resets its associated time—delay and disab

les the AUX3 start logic signal)

Block. tCB Fall 000000 0-1 1
The high state of this logic input enables the blocking logic function of the CB Fail
protection function (resets its associated time—delay)

Block. [79] (E) 000000 0-1 1

The high state of this logic input blocks (disables) the auto-reclose element with lockout if
blocking occurs while it is running.
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SEL1 tI>> (E) 000000 0-1 1

The high state of this logic input changes the time-delay of the I>> protection element from
tI>> (set in the SETTING GROUP x/PROTECT ION Gx/Phase O/C [50/51] menu column)
to the tSEL1 value (SETTING GROUP x/PROTECT ION Gx/LOG IC SELECT. Gx/tSEL1).

The change is performed without resetting the elapsed time-delay.

Typically the tSEL1 value is greater than t 5> to ensure selectivity of the incomer (V11F)
when the relay on the outgoing line detects a fault (the setting for t>> is the same on the

incoming feeder and the outgoing line).

SEL1 tI>>> (E) 000000 0-1 1
See the description of the SEL1 tI>> function.

The action is applied for the I>>> protection element and the tSEL1 time-delay

SEL1 tIN>> (E) 000000 0-1 1
See the description of the SEL1 tI>> function.

The action is applied for the IN>> protection element and the tSEL1 time-delay

SEL1 tIN>>> (E) 000000 0-1 1
See the description of the SEL1 tI>>> function.

The action is applied for the IN>>> protection element and the tSEL1 time-delay

SEL2 tI>> (E) 000000 0-1 1
See the description of the SEL1 tI>> function.

The action is applied for the I>>> protection element and the tSEL2 time-delay

SEL2 tI>>> (E) 000000 0-1 1
See the description of the SEL1 tI>> function.

The action is applied for the I>>> protection element and the tSEL2 time-delay

SEL2 tIN>> (E) 000000 0-1 1
See the description of the SEL1 tI>> function.

The action is applied for the IN>> protection element and the tSEL2 time-delay

SEL2 tIN>>> (E) 000000 0-1 1
See the description of the SEL1 tI>> function.

The action is applied for the IN>>> protection element and the tSEL2 time-delay

AUX1 (BAE) 00000000 0-1 1
This logic input energizes the AUX1 function

AUX2 (BAE) 00000000 0-1 1
This logic input energizes the AUX2 function

AUX3 (BAE) 00000000 0-1 1
This logic input energizes the AUX3 function

AUX4 (BAE) 00000000 0-1 1

This logic input energizes the AUX4 function
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AUXS5 (BAE) 00000000 0-1 1
This logic input energizes the AUX5 function.
Note:

1. AUXS5 has no timer therefore it is not included in the SETTING GROUP
X/IPROTECTION Gx/AUX TIMERS submenu.

2. AUX5 cannot be assigned directly to Protection Trip or Alarm functions.

3. AUXS5 is used as a simple bridge between an input and the LEDs or an input and the
outputs without any signaling (Alarm or Trip).

AUX6 (BAE) 00000000 0-1 1

This logic input energizes the AUX6 function.
Note:

1. AUXS5 has no timer therefore it is not included in the SETTING GROUP
x/PROTECTION Gx/AUX TIMERS submenu.

2. AUXS5 cannot be assigned directly to Protection Trip or Alarm functions.

3. AUX5 is used as a simple bridge between an input and the LEDs or an input and the
outputs without any signaling (Alarm or Trip).

Cold Load PU (AE) 00000000 0-1 1

This function assigns chosen inputs to the cold load pick up logic. The protection elements
connected to this logic are viewed and set in the SETTING GROUP x/PROTECTION
Gx/COLD LOAD PU submenu.

The Cold Load PU function is used to increase the current threshold (% Level) for a period
of time (tCL) after CB closing.

Start tBF (AE) 000000 0-1 1

This logic input launches the tBF Fail timer (SETTING GROUP x/PROTECTION Gx/CB
Fail [50BF]/CB Fail Time tBF submenu)

CB Status 52A (BAE) 00000000 0-1 1

This logic input provides the V11F with information about the closed state of the CB. This
information is used by the communication system, the auto-recloser and CB diagnostic
function.

Note:

1. Ifinputs are assigned to both: CB Status 52A and CB Status 52B , the V11F uses a
two-bit CB status logic.

2. Ifinputs are assigned to either CB Status 52A or CB Status 52B only, the V11F uses
a one-bit CB status logic
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CB Status 52B (BAE) 00000000 0-1 1

This logic input provides the V11F with information about the open state of the CB. This
information is used by the communication system, the auto-recloser and the CB diagnostic
function.

Note: see above.

CB FLT Ext.Sign

(BAE) 000000 0-1 1

After switching the logic input’s state from low to high this function initiates the “tCB FLT
ext” time-delay and blocks a close command. When this time-delay has elapsed the Alarm
signal is issued.

The binary Input is used to indicate that there is sufficient energy in the CB operating
mechanism to close and trip the CB.

The tCB FLT ext. time-delay is set at GLOBAL SETTINGS/CIRCUIT BREAKER/ tCB FLT
ext.

The Alarm signal can be additionally assigned to output contacts using the CB FLT
Ext.Sign output (SETTING GROUP x/OUTPUTRELAYS CONFIGURATION Gx/ CB F LT
Ext.Sign ). Depends on the configuration, this alarm can blocks auto-reclose function
(GLOBAL SETTINGS/[79] ADVANCED SETTINGS/CB FLT Monit or?, the setting: Yes)

Setting group 2

(BAE) 000000 0-1 1

The high state of this logic input switches the active setting group to Setting Group 2.
Setting Group 1 is active from the low state of Logic Input.

Note: If two setting groups are switched via binary input, this input must be assigned to
this function in both setting groups: Setting Group 1 and Setting Group 2. If it is not done
there will be not changing of setting group via this input.

Manual Close (BAE) 000000 0-1 1

Mapping of a control close function to the input. When activated, it is possible to control
the output relays assigned to the Close CB function. This input will trigger the SOTF
feature.

Note: Manual Close command is blocked if:
1. The front panel LEDs are lit (LED resetting is required)

2. Aninputis assigned to the CB FLT Ext.Sign function and the state of this function is
high

Manual Trip (BAE) 000000 0-1 1

Mapping of a control trip function to the input. When activated, it is possible to control the
output relay(s) assigned to the Trip CB function

Trip Circ Supervis.

(AE) 000000 0-1 1

Mapping of a TC Supervision function.

The V11F continuously checks the trip circuit’'s continuity whether the CB status is CB
open or CB closed. The function TC Supervision (GLOBAL SETTINGS/CIRCUIT
BREAKER/ submenu) is enabled when the trip outputs (Trip Command and Trip CB) are
not activated. When activated, it is possible to control the output relay(s) assigned to the
CB ALARM function.

Note:

1. The TC Supervision function has to be activated and the tSUP time-delay for ALARM
signal should be set in the GLOBAL SETTINGS/CIRCUIT BREAKER/ submenu.

Reset Theta val.

(BAE) 000000 0-1 1
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This logic input sets to zero the thermal state of the thermal replica. The zero thermal state
value is written instead of the low value of this function.

Start Distur. R. (AE) 000000 0-1 1

This logic input triggers the Disturbance Recorder.

Local CTRL Mode
(AE)

000000 0-1 1

Local mode condition (if enabled, any remote command to the output relays is forbidden).
Time Synchr. (BE) 000000 0-1 1

Assigning of a time synchronization input (see Application chapter).

2.4 LED Configuration

LED configuration settings define which signals are mapped to the V11F's LEDs.
Matrix configuration allows free mapping of any one function to each LED.

Menu Text Default Setting Setting Range ggg
Description of bits: LED: 7,6,5,4,3,2 LED: 7,6,5,4,3,2
Latched LEDs 000000 0-1,0-1, 0-1,0-1,0-1, 0-1 1
Each LED can be configured with or without latching.
Default Setting: “000000” means that:
LEDS: “0" — LED 8 is latched until the LEDs are reset (Binary Input, Front panel,
communication system)
LED7: “0”" — see LEDS8
LEDG6: “0" — see LEDS8
LED5: “0” — see LEDS8
LED4: “0" — see LEDS8
LEDS: “0” — see LEDS8
Protect. Trip 000000 0-1,0-1, 0-1,0-1,0-1, 0-1 1
This LED is lit if any protection element is configured: “Trip” is high (current-based
protection elements and external protection elements: AUX1, AUX2, AUX3, AUX4, CBF
re-trip).
Default Setting: “000000” means that:
LEDS8: “0"— LED 8 is not assigned to a Protection trip function
LED7: “0" —see LEDS8
LED6: “0" —see LEDS8
LEDS5: “0" —see LEDS8
LED4: “0" —see LEDS8
LEDS: “0"—see LEDS8
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Alarm 000001 0-1 1

This LED is lit if any protection element set to “Alarm” is high (current-based protection

elements, Thermal Alarm and external protection elements: AUX1, AUX2, AUX3, AUX4,
TC Supervision, CB FLT ext, CB Time Supervision, CB Current Diagnostic, CB Number
Diagnostic, [79] Lockout, HW Warning function).

Default Setting: “000001” means that:

LEDS:
LED7: “0" —see LEDS8
LEDG6: “0" —see LEDS8
LEDS5: “0" —see LEDS8
LED4: “0" —see LEDS8
LEDS:

“0” — LED 8 is not assigned to an Alarm

“1"— LED 3 is assigned to an Alarm

Start Phase A

0-1

000000

1

This LED is lit if the phase overcurrent stage (set to trip) in phase A has started (phase A
current above the phase current thresholds).

Start Phase B

000000

0-1

1

This LED is lit if the phase overcurrent stage (set to trip) in phase B has started (phase B
current above the phase current thresholds).

Start Phase C

000000

0-1

1

This LED is lit if the phase overcurrent stage (set to trip) in phase C has started (phase C
current above the phase current thresholds).

Start I> 000000 0-1 1
This LED is lit if the phase current exceeds the I> stage.

Start I>> 000000 0-1 1
This LED is lit if the phase current exceeds the I>> stage.

Start I>>> 000000 0-1 1
This LED is lit if the phase current exceeds the I>>> stage.

Start SOTF (BAE) 000000 0-1 1
This LED is lit if the phase current exceeds the SOTF stage.

Start IN_1 000000 0-1 1
This LED is lit if the ground current exceeds the IN> stage.

Start IN_2 000000 0-1 1
This LED is lit if the ground current exceeds the IN>> stage.

Start IN_3 (E) 000000 0-1 1
This LED is lit if the ground current exceeds the IN>>> stage.

AUX1 (BAE) 000000 0-1 1
This LED is lit if the input assigned to AUX1 sets this function to its high state.

AUX2 (BAE) 000000 0-1 1
This LED is lit if the input assigned to AUX2 sets this function to its high state.

AUX3 (BAE) 000000 0-1 1

This LED is lit if the input assigned to AUX3 sets this function to its high state.
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AUX4 (BAE) 000000 0-1 1
This LED is lit if the input assigned to AUX4 sets this function to its high state.

AUX5 (BAE) 000000 0-1 1
This LED is lit if the input assigned to AUX5 sets this function to its high state.

AUX6 (BAE) 000000 0-1 1
This LED is lit if the input assigned to AUX6 sets this function to its high state.

tI> 000000 0-1 1
This LED is lit if the set time-delay for the I> element has elapsed.

tI>> 000000 0-1 1

This LED is lit if the set

time-delay for the I>> eleme

nt has elapsed.

tI>>> 000000 0-1 1
This LED is lit if the set time-delay for the I>>> element has elapsed.

tSOTF (BAE) 000000 0-1 1
This LED is lit if the set time-delay for the SOTF element has elapsed.

tIN_1 000000 0-1 1
This LED is lit if the set time-delay for the IN> element has elapsed.

tIN_2 000000 0-1 1
This LED is lit if the set time-delay for the IN>> element has elapsed.

tIN_3 (E) 000000 0-1 1
This LED is lit if the set time-delay for the IN>>> element has elapsed.

tI2> (E) 000000 0-1 1
This LED is lit if the set time-delay for the 12> element has elapsed.

tBrkn Cond. (E) 000000 0-1 1
This LED is lit if the set time-delay for the Broken Conductor element has elapsed.
Thermal Trip (NBAE) 000000 0-1 1

This LED is lit if the set time-delay for the Thermal state is above the Thermal Trip
threshold, and after tripping it is above the Thermal Trip threshold multiplied by the Theta

Trip/Reset Ratio.

(T,\rl‘g;";"’;' Alarm 000000 0-1 1
This LED is lit if the set time-delay for the Thermal state is above the Thermal Alarm
threshold.

CB Fail 000000 0-1 1
This LED is lit if the set time-delay for the CBF protection function has elapsed.

tAUX1 (BAE) 000000 0-1 1
This LED is lit if the set time-delay for the AUX1 element has elapsed.

tAUX2 (BAE) 000000 0-1 1
This LED is lit if the set time-delay for the AUX2 element has elapsed.

tAUX3 (BAE) 000000 0-1 1
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This LED is lit if the set time-delay for the AUX3 element has elapsed.

tAUX4 (BAE) 000000 0-1 1
This LED is lit if the set time-delay for the AUX4 element has elapsed.
[79] in Progress (E) 000000 0-1 1

This LED is lit if auto-reclosing is in progress. [79] in Progress indicates that an auto-
reclose cycle is running. The signal is present during the complete reclosing cycle from
protection initiation to the end of the reclaim time or lockout.

[79] F.Trip (E) 000000 0-1 1

This LED is lit if the auto-recloser has issued the final trip signal. [79] Final Trip indicates
that the auto-recloser has issued a final trip (after the last reclosing shot the line is still
faulty).

[79] Lockout (E) 000000 0-1 1

This LED is lit if the auto-recloser is locked-out.

[79] Lockout indicates that the relay is in a lockout state and that no further reclose
attempts will be made:

- the Reclaim time has elapsed but CB is still open

- the Dead time has elapsed but CB remained open after the reclosing shot

- the CB has failed to close

- the protection element not assigned to the auto-reclose function is tripped.

- anumber of A/R rolling demand valid

- A/R conflict

- the CBis faulty - information based on an external Signal, assigned to an input is
in high logic state longer than set in tCB FLT Ext.Sign (GLOBAL
SETTINGS/CIRCUIT BREAKER)

This alarm can be reset using one of these resetting methods: assigned input (Reset
Latchd Sign ), front panel (C clear key), reset command (Reset Latchd Sign) via RS485

The lockout auto-reclose condition can reset by a manual closing after the Inhib Time t L

[79] Blocked (E) 000000 0-1 1

This LED is lit if the auto-recloser is blocked (disabled).

[79] Blocked indicates that the auto-recloser is inhibited (blocked) due to one of the
following reasons:

- blocking from the front panel (blocking via Menu)

- the auto-recloser is disabled by setting (disabled)

- a binary input is assigned to the blocking function (blocking via Input)

- remote blocking via RS485 (blocking via RS485)

- Close or Trip command is executed in A/R time (when A/R is running)

- the CB is faulty — information based on an external Signal
assigned to an input is in high logic state longer than set in tCB FLT Ext.Sign
(GLOBAL SETTINGS/CIRCUIT BREAKER)

- Time Inhibit tl on Close (GLOBAL SETTINGS/[79] ADVANCED SETTINGS ) is
counted (after manually close execution by the operator, close command
execution. A/R close command is excluded from this logic)

Information about the reason of blocking is available in menu default window.

[79] Success. (E) 000000 0-1 1
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This LED is lit if the auto-recloser closes the CB and that no faults occur during the
Reclaim Time (tR).

[79] Success. Indicates that an auto-reclose cycle has been successfully completed. A
successful auto-reclose signal is given after the CB was tripped by a protection function
and re-closed whereupon the fault was cleared and the reclaim time expired thus resetting
the auto-reclose cycle. The successful auto-reclose output is reset upon the next CB trip or
from one of these resetting methods: input, front panel, remote command via RS485.

Local CRTL Mode

(AE) 000000 0-1 1
This LED is lit if CB control is in Local Mode.

CB Alarm (AE) 000000 0-1 1

This LED is lit if a CB Alarm is detected.

CB Alarm: Circuit Breaker Alarm function signal (CB Open No., Sum Amps(n) , TCS 52
Fail, CB Open Time and CB Close Time )

Maintenance Mode

(AE) 000000 0-1 1

This LED is lit if the V11F is in Maintenance Mode .

tCB FLT Ext.Sign

(BAE) 000000 0-1,0-1,0-1, 0-1 1

This LED is lit if the CB is not ready for CB control after the set time-delay.

The counter is started if the function CB FLT Ext.Sign assigned to a binary input is high.
The binary input is used to indicate that there is sufficient energy in the CB operating
mechanism to close and trip the CB.

The tCB FLT ext. time-delay is set at GLOBAL SETTINGS/CIRCUIT BREAKER/ tCB FLT
ext.

The binary input is set at SETTING GROUP x/INPUTS CONFIGURATION Gx/ CB FLT
Ext.Sign .

Setting Group 1 000000 0-1 1

This LED is lit if the V11F is using the first setting group.
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3. GLOBAL SETTINGS
3.1 LOC

Menu Text Default Setting Available Settings

English

Deutsch
Francais
Language English Espanol
Russian

Turkish

Regional (Polish)

This cell is used to change the language of the menu.

The REGIONAL language is used if it is necessary to customize labels in the V11F's
menu. For example: the CB Fail label instead of the AUX1 label. To change the labels in
the V11F menu, the Menu Creator Software is used. All available V11F language
versions can be used as a template for a Regional menu.

Meas. In

Meas.A

Default Display Meas. In CB Control (BAE)
[79] CTRL (E)
Control Mode (AE)

This cell is used to change the default display window:

0: Measurements referred to In

1: Measurements in Amps

2: CB control window for CB control (close and trip command)

3: Auto-reclose control window for blocking of auto-recloser and readout of auto-reclose
status information

4: Control Mode window for changing the CB control mode: Local/Remote and for
presenting Control Mode state information

Manual only
LEDs Reset Manual only Protect.Start
Close Command

This cell is used to change the resetting method of latched LEDs in the menu.

0:Manual only — Resetting of latched LEDs via manual reset only (C clear key, input,
USB,RS485)

1:Protect.Start — Resetting of latched LEDs upon any protection start (set for CB tripping)
or via manual reset

2:Close Command - Resetting of latched LEDs upon Close Command applied by V11F

Note: It is also possible to configure the auto-recloser to reset the LEDs via [79] Close
Command (see: GLOBAL SETTINGS/[79] Signalling Reset)

Manual only
Protect.Start
Close Command

Ltchd Outp. Reset Manual only

This cell is used to change the resetting method of latched outputs in the menu.

0:Manual only — Resetting of latched outputs via manual reset only (C clear key, input,
USB, RS485)

1:Protect.Start — Resetting of latched outputs upon any protection start (set for CB
tripping) or via manual reset

2:Close Command - Resetting of latched LEDs upon Close Command applied by V11F
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Alarm Info Self-Reset Self-Reset
Manual Reset

This cell is used to change the resetting method of Alarm indication windows (ALARM
STATUS/)

0: Self-Reset — This option means that if an alarm signal has disappeared no information
is available in the ALARM STATUS column

1:Manual Reset - this option means that if an alarm signal has disappeared information is
still available in the ALARM STATUS column until it is reset in the ALARM STATUS/
Alarm Reset cell.

. 50Hz
Nominal Frequency 50Hz 60Hz
This cell is used to set the nominal frequency of the power system.
Control Keys No No
Confirm Yes

This cell is used to select the way of close/trip command execution from the front panel
(CB Close key/CB Open key).

No: after pressing CB Close key or CB Open key the command is executed
instantaneously

Yes: after pressing CB Close key or CB Open key the new window will be appeared to
confirm or cancel the control command (Close or Trip). After pressing OK key the control
command is executed or after pressing C clear key the control command is cancelled.

1 harm.
1>, 1>>, I>>> 1 harm. True RMS
Configuration of PHASE O/C [50/51] criteria:
0: 1 harm — I>, I>>, I>>> use fundamental harmonic criteria
1: True RMS —I>, [>>, I>>> use True RMS criteria
Setting Group Select
Menu Text Default Setting Available Settings
One Group
Number of Groups Two Groups
Two Groups

This cell is used to choose the number of setting groups available in the V11F.
By choosing One Group all settings related to Group 2 are hidden in the menu.

Group 1

Setting Group Group 1 Group 2

This cell is used to change the current setting group.

t Change Settings 0.00s 0.00 to 200 s, step
G1->G2 (BAE) ’ 0.01s

This cell is used to set the time-delay changing between the setting Group 1 and Group 2.

No Operation
Copy Settings No Operation Copy G1-->G2
Copy G2>G1

When:
- the G1-2G2 command is issued, G1 will be copied to the G2 group,
- the G2-2G1 command is issued, G2 will be copied to the G1 group.
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3.3 CT Ratio
Menu Text Default Setting -Settmg Range Step Size
Min. Max.
Line CT Primary 1.000 A 1 30k 1
Sets the phase current transformer input's primary current rating.
Line CT Sec 1.000 A 1 5 N/A
Sets the phase current transformer input's secondary current rating.
E/Gnd CT Primary 1.000 A 1 30k 1
Sets the earth fault current transformer input's primary current rating.
E/Gnd CT Sec 1.000 A 1 5 N/A
Sets the earth fault current transformer input's secondary current rating.
34 Circuit Breaker
Menu Text Default Setting -Settmg Range Step Size
Min. Max.
tOpen Pulse min 0.1s 0.1s 10s 0.01s
Defines the duration of the trip pulse used by the Autorelose, Trip Command and Trip CB
Order outputs.
tClose Pulse 0.1ls 0.1ls 10s 0.01s
Defines the duration of the close pulse used by the Close CB Order output.
(Té"/lE)De'ay EEEEE | g g 0s 200 s 0.01s
Defines the time-delay for Manual or Remote CB close commands.
tCB FLT ext (BAE) 16 s 1ls 200 s 1ls

A settable time-delay is included for manual closure with this circuit breaker check. If the
circuit breaker does not indicate a healthy condition in this time period following a close

command, then the relay will lockout and set off an alarm.

Remote CTRL Mode
(AE)

0: Remote only

Remote only
Remote+LOC

This cell is used to define Remote CB control mode.

0: Remote only — If V11F is in Remote mode it is possible to apply a close and a trip
command via RS485 only.

1: Remote+LOC - In Remote mode it is possible to close and trip CB via RS485 or locally

(Default window menu, Front panel keys, binary input).

52 Unblock SOTF
Time (BAE)

1s

0s 200 s

0.01s

A settable pulse time is used to unblock SOTF with starting from a CB close command state

up to end of pulse time.

TC Supervision? (AE)

No

No
Yes

Yes-52

Selection of the trip circuit supervision function.

Yes — the monitoring is active all time
Yes-52 — the monitoring is active if CB is the close state only.

If Yes or Yes-52 is selected, the TC Supervision menu is displayed (ALARM signaling).
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Menu Text Default Setting - Step Size
Min. Max.
TC Supervision tSUP
(AE) 05s 0.1s 10s 0.01s
Displays the time-delay setting (tSUP) for TC supervision.
CB Supervision? (AE) | No Lis

Selection of the time monitoring function of CB open and close operations.
If Yes is selected, the CB Open Time and CB Close Time menu are displayed. (ALARM
signaling)

Max.CB Open Time
(AE)

0.1s 0.1s 10s 0.01s

Displays the Alarm time threshold for a CB open operation.

Max.CB Close Time
(AE)

0.5s 0.1s 10s 0.01s

Displays the Alarm time threshold for a CB close operation.

Yes

. o
CB Diagnostic? (AE) No No

Selection of the CB monitoring function.
If Yes is selected, the Max.CB Open No. and Sum AMPS”"n menus are displayed. (ALARM
signaling).

Max.CB Open Nb
(AE)

0 0 50000 1

Displays the alarm threshold for the CB open count.

Max Sum AMPS”n
(AE)

0.1 MA”n 0.1 MA”™n 6553.5MA™n 0.1IMA”n

Displays the alarm threshold for the summation of the current (in Amps or square Amps)
interrupted by the CB.

AMPS’s n= (AE) 1 1 2 1

Displays the exponent for the current summation: T or I2.
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3.5 Inrush Blocking ( AE)

The 2™ Harmonic Blocking detects high inrush current flows that occur when transformers or
machines are connected. The function will then block the following functions:

o PHASE O/C [50/51]

o SOTF [50/51] (BAE)

o E/GND FAULT [50/51N]

o NEGATIVE SEQ. O/C [46] (E)
o BROKEN CONDUCTOR (E)
o AUX TIMERS (BAE)

Blocking of a protection function is enabled if the main configuration of protection criteria is
set to “Trip-Inrush BI” (for example: “SETTING GROUP x/PROTECTION Gx/PHASE O/C
[50/51] Gx/1>? Trip-Inrush BI”  submenu)

The 2™ Harmonic Blocking 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
thresholds, then the inrush stabilization function operates.

The minimum fundamental current value required for operation of the Inrush Blocking
function is 0.2 In, and there is no upper limit to disable this feature.

2" Harmonic Blocking operates across all phases.

. Setting Range .
Menu Text Default Setting - Step Size
Min. Max.
0: No
Inrush Blocking? 0: No 1: Yes
2: Closing

Setting to Disable or Enable the Inrush Blocking element.

Setting choice No: The crossing of the 2™ Harmonic ratio threshold does not activate the Inrush
Blocking logic function.

Setting choice Yes: The crossing of the 2" Harmonic ratio threshold on any phase activates the
Inrush Blocking Logic function instantaneously.

Setting choice Closing : The crossing of the 2" Harmonic ratio threshold on any phase activates
the Inrush Blocking Logic function after CB closing (Close CB order) when Unblock Inrush Time
elapses.

2" Harmonic Ratio 20% 10% 50% 1%

Sets the value for the 2™ harmonic threshold ratio calculated as a percentage of the fundamental
component from 10 to 50% (step 0.1%).

Inrush Reset Time 0.0s 0.0s 200 s 0.01s

Sets the value for the Inrush tReset time. This provides a reset delay of the Inrush Blocking
signal (logic state=1) once the 2" harmonic level falls below the set threshold.

Note:

Typically the Reset Time should be set to 0 ms, because second harmonic blocking can
cause an additional tripping delay. If unwanted tripping can be caused by the inrush
phenomena this value can be increased.

This setting is available when Inrush Blocking? Is set to Yes or Closing
Unblock Inrush Time 1ls 0.0s 200 s 0.01s

A settable pulse time is used to enable Inrush Blocking from the moment the CB close state
signal is issued until the end of the pulse time.

This setting is available when Inrush Blocking? Is set to Closing .
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O/C Advanced ( NBAE)
Menu Text Default Setting Setting Range Step Size
[46BC] Brkn.Cond I<
Block (E) 0.1In 0.11In 1.00 In 0.01 In

This setting allows to disable Broken Conductor protection element if the max current in

three phases is lower than the setting value.

IDMT interlock by

DMT (NABE), he

No

Yes

n/a

IDMT tripping can be blocked if any DMT stage is started settings: IDMT interlock by DMT
(GLOBAL SETTINGS/O/C ADVANCED column). This settings is common for E/Gnd Fault

[50N/51N] and Phase O/C [50/51]
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3.7 [79] Advanced Settings ( E)
. Setting Range .
Menu Text Default Setting - Step Size
Min. Max.
CB FLT Montor.? No No
Yes

Allows the use of a dedicated input (CB FLT Ext.Sign. ) to inform the auto-reclose function
of the state of the CB (failed or operational). This signal has to be mapped to a digital input
in the Automatic Control inputs submenu

0: No: CB FLT Montor. Function not activated.

1: Yes: The CB will be declared faulty and the auto-recloser will switch to locked-out state
when the tCB FLT ext time (GLOBAL SETTINGS/CIRCUIT BREAKER/ submenu) has
elapsed and tCB FLT Ext.Sign. remains active.

No

Block.via Input? No Block. [79]
Block. [79] + tI/52a

Allows the use of a dedicated input (Block 79 ) to block the auto-reclose function.

If you set this item to

0: No: Block function not activated.

1: Block. [79]: in order to render it active you have to map the function Block [79]
(INPUTS CONFIGURATION submenu) to a digital input. With the Block 79 function active,
the auto-recloser will switch to locked-out state after a protection trip involved in the
sequences matrix of the AR.

2: Block [79]+tl/52a: The auto-reclose function is temporary blocked after closing of CB
(from RSA485, front panel or via configured Binary Input) during Inhibit Time tl on Close
Temporary blocking feature is activated when breaker closes also (either 52a contact
energises or 52b contact de-energises) and [79] - IN PROGRESS is inactive. In this way
the temporary blocking feature will not be activated when the [79] function initiates the
reclose, only when its manually done by an operator who turns a control switch.

Protect.Reset

Start Dead t on CB trips CB trips

Setting that determines whether the dead time is started when the circuit breaker trips (CB
is closed) or when the protection trip resets.

Note: If no binary inputs are assigned to CB status the auto-reclose function uses the

0: Protect.Reset option, even if it is set to 1: CB trips .

No
Yes

Rolling Demand? No

1: Yes: activates the trip activity supervision. When the first trip command is generated, the
relay starts a time-delay during which, if the number of current-based trips reaches the
programmed maximum trip number, the relay stops the current auto-reclose cycle (final

trip).

Max cycles No.
Rol.Demand A0 2 e .

Sets the programmed maximum [79] reclosing shot number to protect the CB against
intermittent faults.

Time period Rol. 10mn Imn 1410 mn Imn
Demmand

Sets the time-delay for trip activity supervision.

Inhibit Time tI on 1s 0s 600 s 0.01s
Close
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_ Setting Range _
Menu Text Default Setting - Step Size
Min. Max.

Set the value for the Inhibit Time (tl). The Inhib Time t Ztimer is used to block the auto-
recloser from being initiated after the CB is manually closed onto a fault.
The lockout condition can reset by a manual closing after the Inhib Time t L

No
Close via 79

Signaling Reset No

This cell is used to change the General resetting way of signaling (LEDs and Trip
information).

0: No - Closing of the CB by the auto-recloser does not reset signaling.
1: Close via 79 — Reset of signaling via an auto-reclose close command.

3.8 Communication Orders (  AE)
_ Setting Range _
Menu Text Default Setting - Step Size
Min. Max.

Pulse Time tCOM1 1ls O0s 200 s 0.01s
Defines the duration of the trip pulse used by the Comm.Order 1 output
Pulse Time tCOM2 1ls Os 200 s 0.01s
Defines the duration of the trip pulse used by the Comm.Order 2 output

RS485
COM2 Order Conf. RS485 RS485+Button_C

Button_C

this configuration allows adding to Comm.Order 2 : pressing of the ‘C’ clear key located on
the front panel of V11F

Setting option: RS485+Button_C means that if command tCOM2 (Communication Order 2)
via RS485 is executed or ‘C’ Clear key on the front panel is pressed, the output contact
assigned to Comm.Order 2 will be energized via set tCOM2 pulse time.
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Communication (in Model L optional)
. Setting Range ]
Menu Text Default Setting - Step Size
Min. Max.

Modb
Protocol Modbus ocbus

IEC103
This cell sets the type of protocol for RS485:
0: Modbus RTU protocol
1:IEC103 protocol
This setting parameter is applied for RS485 port only.
Note: USB port has fixed protocol: Modbus.
Relay Address 1 1 254 1

This cell sets the unique address for the relay so that only one relay is accessed by the
master station's software. This address is applied for RS485 port only.

Note: USB port has fixed address: 1.

4800 bits/s , 9600 bits/s, 19200 bits/s,

19200 bits/s 38400 bits/s

Baud Rate

This cell controls the communication speed between relay and master station. It is
important that both the relay and the master station have the same speed setting.

This setting parameter is applied for RS485 port only.
Note: USB port has fixed Baud Rate: 115.2 kbits/s.

Parity No parity No parity, Odd parity, Even parity

This cell controls the parity format used in the data frames. It is important that both the
relay and the master station have the same parity setting.

This setting parameter is applied for RS485 port only.
Note: USB port has fixed Parity: No parity.

Stop bits 1 stop bit 1 stop bit, 2 stop bits

This cell controls the stop bit format used in the data frames. It is important that both the
relay and the master station have the same stop bits setting.

This setting parameter is applied for RS485 port only.
Note: USB port has fixed Stop bits: 1 stop bit.

Note: The above parameters are relevant to the RS485 port only.

The USB port has the non-settable
- Protocol: Modbus RTU
- Address: 1
- Baud Rate: 115.2 kbits/s
- Comms. Mode:
Data Bit: 8
Stop bit: 1
Parity: none

following parameters:
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Disturbance Recorder ( AE)

The Disturb Record submenu makes it possible to set and read out disturbance records. Up
to 4 second's duration but not more than 5 disturbance records can be stored.

Total number of records available in disturbance recorder is:
0 One - for set Max Record Time from in range: 2.01s — 4.00s
0 Two — for set Max Record Time from in range: 1.51s — 2.00s
0 Three — for set Max Record Time from in range: 1.01s — 1.33s
0 Four —for set Max Record Time from in range: 0.81s — 1.00s
o Five - for set Max Record Time from in range: 0.10s — 0.8s

The beginning of the record can be adjusted with a selected pre-fault time. It is possible to
limit the duration of a record.

) Setting Range _
Menu Text Default Setting - Step Size
Min. Max.

Pre-Time 0.1s 0.1s 2s 0.01s

Setting for the disturbance record pre-fault time. The pre-fault time sets the beginning of the
disturbance record. In this example, the record starts 100 ms before the disturbance. Its
length can be limited by setting.

Post-Time 0.1s 0.1s 1s 0.01s

Setting for the disturbance record post-fault time. The total disturbance recording time is:
pre-fault time + high state of triggering criteria (Start or Trip time)+ post-fault time.

The above total recording time is limited by setting.

on Inst.

Disturbance Rec.Trig. on Inst. .
on Trip

Setting for the trigger criteria:

0: on Inst . — the trigger is the disturbance indicated by the starting of a protection element
set to trip the CB. If this option is chosen the total recording time is: pre-fault time + duration
of protection start + post-fault time, but no longer than the value of Max Record Time .

1: on Trip . — the trigger is the disturbance indicated by a protection element trip. If this
option is chosen the total recording time is: pre-fault time + duration of protection trip+ post-
fault time, but no longer than the value of Max Record Time .

Max Record Time 4s 0.1s 4s 0.01s

Setting for the maximum total recording time. If default value is kept (4 s) it means that
1 record will be recorded.
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4. COMMISSIONING (AE)

This column contains menu cells which allow the status of the opto-isolated inputs, output
relay contacts to be monitored. Additionally there are cells to test the operation of the output
contacts, user-programmable LEDs.

Menu Text Default Setting Available Settings
Description of bits: L:8,7,6,5,4,3,2,1
Opto I/P Status 00000000

This menu cell displays the status of the relay’s opto-isolated inputs as a binary string, a
‘1’ indicating an energized opto-isolated input and a ‘0’ a de-energized one

Description of bits: RL: 8,7,6,5,4,3,2,1

Relay O/P Status 00000000

This menu cell displays the status of the digital signals used to energize the output relays
as a binary string, a ‘1’ indicating an operated state and ‘0’ a non-operated state.

No
Maintenance Mode No Yes,outp.trips
Yes,outp.block

Choose whether you want to activate the MAINTENANCE MODE of the relay.
MAINTENANCE MODE allows to test contact outputs and functional tests.
For changing this value Control password have to be entered.

If “No” is selected, all menu cells below are hidden.

If “Yes,outp.trips ” or “Yes,outp.block " — ALARM LED is lit and 10 minutes timer is
started for returning to “No” option. In this time P16 is in SETTING MODE. Changing of
test values and execution of command are allowed.

If “Yes,outp.block " is selected, output relays are disconnected from the protection and
automation functions.

Description of bits: RL: 8,7,6,5,4,3,2,1

Test Pattern 00000000

This menu cell is used to set outputs for the test. The digit: 1 set in this cell means that this
output will be energized after the test command is applied.

If the test is applied (COMMISSIONING/Test outputs cell) outputs set in this cell will be
energized for the duration of Contact Test Time .

Contact Test Time 0.1s Os 200 s 0.01s

Set the time pulse of contact closing during the tests.

no operation

Test outputs no operation
Apply test

This menu cell is used to apply a test to the outputs set in the Test Pattern cell.

To apply the output test: Press 8], change a setting option from 0 to 1 (1: Apply test),
confirm this action by pressing the key. After this, outputs (set in Test Pattern cell) are
energized for the duration of Contact Test Time .

Note: If the Test control password is not equal to 0 before changing of option (from 0 to 1)
at least Test control password should be entered (as for every other V11F setting).
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Menu Text Default Setting Available Settings

I>

I>>

[>>>

SOTF

IN_1

IN_2

IN_3 (E)

12> (E)

Brkn Cond (E)
Therm Trip (NBAE)
Therm Alarm (NBAE)
CBF

Functional Test I>

This menu cell is used to set a protection element for Functional tests.

CB trip
Time

Functional Test End Time

This menu cell is used to choose the method of ending the test procedure.
0: CB trip — the test is applied until Trip signal
1: Time — the test is ended after the Functional Test Time set value.

Functional Test Time | 0.1 s 0.1s 200 s 0.01s

Setting for the time pulse of contact closing during Functional tests.

Functional Test no operat no operat.

CTRL ' Operate

This menu cell is used to apply test of outputs which were set in Functional Test pattern
cell.

To apply output test: Press enter, change a setting option from no operat. to Operate,
confirm this action by pressing key. After that outputs (set in Functional Test pattern
cell) are energized via Functional Test Time .

Note: if Test control password is not equal 0 before changing of option (from no operat. to
Operat) at least Test control password should be entered (like for every V11F setting).
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5.

SETTING CHANGE MODE
This column contains menu cells which allow the settings and configuration to be changed.

Before any change to the settings it is necessary to set a V11F's Edit Setting Mode to
Without limits  or Protection only . If changing of parameters is allowed, the LEDs light up
one by one until the Setting Change status cell is in the Protected state.

In the Without limits  state, it is possible to change all of the settings.

In the Protection only state, it is only possible to change protection settings (PROTECTION
columns)

In the Control state, it is possible to control the CB in the default window and apply
MAINTENANCE MODE for outputs and functional tests . If the password is set to 0, no
password is necessary to control the CB.

In the Protected state, settings are password-protected.

Menu Text Default Setting Available Settings
Edit Settings? Enter PSWD 0000 — 9999
This cell is used to switch the V11F to Edit Settings in order to allow changing the settings.
Protected/Without
Setting Change Protected limits/Protection

only/Test Control

This cell displays the level of rights to change settings.

Change Password 0000 — 9999

This cell is displayed if the password is entered. To change the password it is necessary to
press the key and enter the new password. After that it is necessary to press enter to
save the new password.

To access the Edit Setting Menu window faster, press the left and up keys at the same
time.

This action makes the menu jump to the Edit Setting cell.
Then press the key, a password will be requested.

Enter the password (the default factory password is “0000” for every password level)

In the Without limits or the Protection only state, all the LEDs will then light up, in rapid
sequence. This indicates that the V11F is operating in Edit Mode: the parameters can be
changed in this state.

In the Control state there is no any LED signaling (no lighting up in rapid sequence as
above).

After having set all the required parameters, press simultaneously the 4and 8 keys,
then press the key once
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6. OP PARAMETERS

This column contains menu cells to show some of the V11F's parameters.

Menu Text Default Setting Available Settings

Description V11F Model x (L, N, B, E) Read only

This cell is used to show the type of relay.
Serial Nb 000000 Read only

This cell is used to show the serial number of the relay.
Reference SE VAMP Read only

This cell is used to show the relay's manufacturer.

Software Version 1.D Read only

This cell is used to show the software version (firmware)

Hardware Version 00 Read only

This cell is used to show the hardware version ordered

Active Set Group Group 1 Read only

This cell is used to show the active setting group

Date 01/01/08 00/00/00 — 99/99/99

This cell is used to set the date of the internal clock

Time 00:00:00 00:00:00 — 23/59/59
This cell is used to set the time of the internal clock
Note:

1. A back-up clock capacitor is charged from an auxiliary voltage supply (terminals 11-12)
only. The capacitor's energy allows storage of real time information for up to 2 days. When
the back-up capacitor is completely discharged, it takes less than 10 minutes to recharge it
completely

2. If the clock has no real time information (the back-up capacitor is recharged) and the

current exceeds the minimum current required for operation, the real time is set to
01/01/2008 00:00:00. Therefore events are dated with reference to this start time value.

Nominal Frequency: 50Hz or 60Hz Read only

This cell is used to show the nominal frequency setting.
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1. OPERATION OF INDIVIDUAL PROTECTION FUNCTIONS

The following sections detail the individual protection functions.
1.1 Overcurrent Protection

The overcurrent protection included in the V11F relays provides three-stage non-directional
three-phase overcurrent protection with independent time-delay characteristics. All
overcurrent settings apply to all three phases but are independent for each of the three
stages.

Each protection stage can be selected to Trip the CB or to issue a signal (Alarm) only.

If an overcurrent protection stage (I>?, I>>? or I>>>? menu) is set to Trip, Trip-Inrush Bl ,
Trip-Latch , Trip-Phase A (E), Trip-Phase B (E) or Trip-Phase C (E) it means that that
stage is linked to the Protect.Trip and Prot.Trip pulse functions (see LED and Output
configuration).

If an overcurrent protection stage (I>?, I>>? or I>>>? menu) is set to Alarm, it means that
that stage is linked to the Alarm function (see LED and Output configuration).

If Trip-Inrush Bl is selected, the overcurrent stage is blocked via the Inrush Blocking
function (refer to Inrush Blocking section).

If Trip-Latch is selected, the overcurrent stage will remain high after a trip, until it is reset via
a binary input, the HMI or a remote RESET command.

If Trip-Phase A is selected, the overcurrent stage is compared with the current in phase A
only (tripping is based on phase A measurement only; the rest phases: B and C are ignored).

If Trip-Phase B is selected, the overcurrent stage is compared with the current in phase B
only (tripping is based on phase B measurement only, the rest phases: A and C are ignored).

If Trip-Phase C is selected, the overcurrent stage is compared with the current in phase C
only (tripping is based on phase C measurement only, the rest phases: A and B are ignored).

[ Inrush detection (12h/11h] I & i—o [>22: Alarm
TR &
1>? 3: Trip-Inrush Bl Netin Feeaslar
Block.tl> Input O T TiMER 9
& 1> Time Del
[79] Inhib.Trip ti> o t e
_ with DMT or IDMT
[1>2 0: disabled O — RESET ti>
SETTING GROUP 1(2)
[ start I>A Threshold T [PROTECTION

[ start 1>B Threshold

A

— [50/51N] E/GND FAULT G1
_L &
B

OR
®
L Start I>
[ cBF: Block 1> &|_[INSTANTENOUS
Recorder

[ start I>C Threshold

1>? 6: Trip-Phase B

[1>2 7: Trip-Phase ¢

olL——
|

="

&

[1>2 5: Trip-Phase A . g
QE

D>, | {0k
A |
I_ Protect. Trip pulse
1>? 4: Trip-Latch >—l— &
Fault Recorder
1>? 1: Trip OR
[1>23: Trip-Inrush B

PJ154ENd

Figure 1: Overcurrent protection logic diagram
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Operation Time-Delay

The first (I>) and second (I>>) stages of overcurrent protection have time-delayed
characteristics which are selectable between inverse definite minimum time (IDMT) and

VI1F/ EN OP v3.1

definite time (DMT). The third (I>>>) stage has a definite time characteristic only.

Various methods are available to achieve correct relay co-ordination on a system; by means
of time alone, current alone or a combination of both time and current. Grading by means of
current is only possible where there is an appreciable difference in fault level between the
two relay locations. Grading by time is used by some utilities but can often lead to excessive
fault clearance times at or near source substations where the fault level is highest. For these
reasons the most commonly applied characteristic in coordinating overcurrent relays is the

IDMT type.

(OP) 5-5

The inverse time-delayed characteristics indicated above comply with the following formulae:

k
IEC/UK/FR curves: t =TMSI[{ +0C);
G s
(o) P
Gs
k
IEEE/US curves: t=TD{———+¢C);
G«
(=) -P
Gs
where:
t =  Operating time in [s]
k,P,c = Constant
G = Measured current in [A]
TMS = Time multiplier setting for IEC curves
TD = Time dial setting for IEEE curves
Gs =  Current threshold setting [A]
a = Constant
Type of Curve
according to IEC60255-151 Standard k c a P
std definition
IEC Standard Inverse Time (SI) IEC/A 0.14 0 0.02 1
IEC Very Inverse Time (VI) IEC/B 135 0 1 1
IEC Extremely Inverse Time (EI) IEC/C 80 0 2 1
IEC Long Time Inverse (LTI) IEC 120 0 1 1
FR Short Time Inverse (STI) FR 0.05 0 0.04 1
UK Rectifier (Rect) UK 45900 0 5.6 1
IEEE Moderately Inverse Time (MI) IEEE 0.0515 0.114 0.02 1
(IEC/D) ' ' ‘
IEEE Very Inverse Time (VI) IEEE 19.61 0.491 2 1
(IEC/E) ' '
IEEE Extremely Inverse Time (EI) IEEE 28.2 0.1217 2 1
(IEC/F) ' '
US Short Time Inverse (CO2 P20) us 0.02394 | 0.01694 0.02 1
US Short Time Inverse (CO2 P40) us 0.16758 | 0.11858 0.02 1
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US Long Time (CO5) us 4.842 1.967 1.1 1
US Definite Minimum Time (CO6) us 0.3164 0.1934 1.4 1
US Moderately Inverse Time
(CO7) us 0.0094 0.0366 0.02 1
US Time Inverse (CO8) us 5.95 0.18 2 1
US Very Inverse Time (CQ9) us 4.120 0.0958 2 1
US Extreme Inverse Time (CO11) us 5.570 0.028 2 1
BNP (EDF) EDF 1000 0.655 2 1
RI -4.2373 0 -1 1.43644

Note:

1. For (CO2 P20), TD is defined like in MiCOM P20 series
2. For (CO2 P40), TD is defined like in MiCOM P40 series

A time multiplier setting TMS is used to adjust the operating time of IEC & UK IDMT curves.

A time multiplier setting TD is used to adjust the operating time of IEEE or US IDMT curves.

The difference between above two characteristics is in definition of TD setting value only.
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RXIDG Curves

RXIDG curves can be selected on V11F with medium earth current sensitivity
(corresponding to Cortec model number V11FEXXX4XXXXXXXXXX)

The first earth thresholds can be selected with dedicated RXIDG curves.
The curves available follow the formula:

t=5.8-21.35%In ( 1/ (k * Is/l))

Where:
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t = tripping time
k = coefficient (from 0.3 to 1, by steps of 0.01)

Is = value of the programmed threshold (Pick-up value)

| = value of measured current

In order to be compliant with the Netmanagement specifications the relay must be used with:
e An earth current range 0.01 lon to 12 lon
e Arated current wiring 1A

* A core balanced CT with a ratio 25/1.
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1.1.2 Timer Hold Facility

The first two stages of overcurrent protection in the V11F relay are provided with a timer hold
facility, which may either be set to zero or to a definite time value. Setting of the timer to zero
means that the overcurrent timer for that stage will reset instantaneously once the current
falls below 95% of the current setting. Setting of the hold timer to a value other than zero,
delays the resetting of the protection element timers for this period. When the reset time of
the overcurrent relay is instantaneous, the relay will be repeatedly reset and not be able to
trip until the fault becomes permanent. By using the Timer Hold facility the relay will integrate
the fault current pulses, thereby reducing fault clearance time.

The timer hold facility can be found for the first and second overcurrent stages as settings />
DMT tRESET" and "> DMT tRESET", respectively. Note that this cell is not visible for the
IEC/IEEE/US curves if an inverse time reset characteristic has been selected (SETTING
GROUP x/PROTECTION Gx/ PHASE O/C G1(G2)/ I» (I>>) Reset Delay Type 1:IDMT
setting), as the reset time is then determined by the programmed time dial setting.

Reset IDMT Characteristic
IEEE/US/IEC

The IEEE/US/IEC curves may have an inverse time reset characteristic (> (>>) Reset
Delay Type 1: IDMT setting) or instantaneous reset (/> (>>) Reset Delay Type 0:DMT
setting). If IDMT reset is selected (> (/>>) Reset Delay Type 1: IDMT setting) then the
following menu will be available: > (/>>) RTD/RTMS RESET. The following equation can be
used to calculate the inverse reset time for IEEE/US/IEC curves:

. tr
IEC and UK and FR: reset time = RTIVIS[—IT
1-()"
Gs

. tr

IEEE and US: resettime= RTD BT
1-()°
Gs
where:
RTD = Time dial setting for IEEE/US curves
RTMS = Atime multiplier setting for IEC curves
tr = Constant (see table below)
a = Constant (see table below)
M = s
Note: To be in line with IEEE/US/IEC the RTMS (RTD) value should be

equal to the TMS (TD) value. The setting for RTMS or RTD is given to

adjust the reset characteristic to specific applications. Typically RTMS

=TMS and RTD = TD.

Type of Curve Standard tr P

IEC Standard Inverse Time (SI) IEC/A 8.2 6.45
IEC Very Inverse Time (VI) IEC/B 50.92 2.4
IEC Extremely Inverse Time (El) IEC/C 441 3.03
IEC Long Time Inverse (LTI) IEC 40.62 0.4
FR Short Time Inverse (STI) FR 0 0
UK Rectifier (Rect) UK 0 0
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IEEE Moderately Inverse Time (MI) IEEE (IEC/D) 4.850 2
IEEE Very Inverse Time (VI) IEEE (IEC/E) 21.600 2
IEEE Extremely Inverse Time (EI) IEEE (IEC/F) 29.100 2
Long Time (CO5) us 0 2
Definite Minimum Time (CO6) us 0 2
Moderately Inverse Time (CO7) us 0 2
Time Inverse (CO8) us 5.950 2
Very Inverse Time (CO9) us 0 2
Extreme Inverse Time (CO11) us 0 2
Short Time Inverse (CO2_P20) us 0.323 2
Short Time Inverse (CO2_P40) us 2.261 2
BNP EDF BNP EDF 0 2
RXIDG RXIDG 0 2
Note:

1.2
121

1.2.2

1. For CO2_P20, RTD is defined like in MiCOM P20 series
2. For CO2_P40, RTD is defined like in MiCOM P40 series

The difference between above two characteristics is in definition of TD setting value only.

SOTF: Switch On To Fault (Model A, B, E)
General

In some feeder applications, fast tripping may be required if a fault is still present on the
feeder after the reclosure of the circuit breaker (Close on to fault).

In the case of a CB being manually closed, a switch on to an existing fault may occur. This
situation is particularly critical because the overcurrent protection element would not clear
the fault until the set time-delay has elapsed. It is then desirable to clear the fault as fast as
possible.

Enabling and setting the SOTF (Switch On To Fault) function can be done under the
SETTING GROUP x/PROTECTION Gx/SOTF? submenu.

Crossing the SOTF Threshold will initiate the SOTF function. The tSOTF time-delay will then
be started.

If the SOTF element is set to Trip, Trip-Inrush Bl (AE) or Trip-Latch (AE), it means that it is
linked to the Protect.Trip and Prot.Trip pulse functions (see LED and Output configu-
ration).

If the SOTF element is set to Alarm, it means that it is linked to the Alarm function (see LED
and Output configuration).

If Trip-Inrush Bl (AE) is selected, the SOTF element is blocked via the Inrush Blocking
function (refer to Inrush Blocking section).

If Trip-Latch (AE) is selected, the SOTF element will remain high after a trip, until it is reset
via a binary input, the HMI or a remote RESET command.

SOTF Description
The following signals can activate the SOTF function:

- manual closing ordered using the HMI (menu or function Close key)
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- command generated by a digital input labelled Manual Close ,

front communication Closing command,
- rear communication Closing command,

The diagram below illustrates this functionality.

Inrush detection (12h/11h) &

SOTF? 3: Trip-Inrush Bl SO 2 A
Block.tSOTF Input &

i & —
SOTF? 0: disabled ,TsR‘Jl
Start SOTF Threshold tSOTF>
Time Delay
& — (0-200s) tSOTF
SETTING GROUP 1(2)

/PROTECTION/
52 Unblock.
Close key order SOTF Time

[50/51] SOTF G1(G2)
OR Pulse -
(0-200s)
CIRCUIT BREAKER/
Manual Close Input

Alarm Recorder

Start SOTF
INSTANTENOUS
Recorder

B>, | o]

Protect. Trip pulse
SOTF? 4: Trip-Latch >—l— &
Fault Recorder

SOTF? 1: Trip OR
SOTF? 3; Trip-Inrush BI>—|

P0921ENb

Figure 2:  Switch on to fault logic diagram

When at least one of the signals listed above has been detected, a timer starts and lasts until
52 Unblock.SOTF Time (GLOBAL SETTINGS/CIRCUIT BREAK ER submenu) elapses.

Once the above timer has elapsed and the SOTF thresholds have been crossed, the tSOTF
settable time-delay starts. This settable time-delay is particularly useful in applications where
fault selectivity is required.

This time-delay is also useful in cases where serious transients may be present, where the
three poles of the CB do not all close at the same time and in cases where the CB may not
close instantaneously.

“tSOTF” can also be considered as a trip time-delay that substitutes itself to the trip time-
delay associated with the crossed threshold so that the tripping time is accelerated.

If the SOTF stage is reset before the settable time-delay tSOTF elapses, the SOTF function
is reset.



VIIF/EN OP 3.1 Qperation

(OP) 5-16

13

VAW 11F

Earth Fault Protection
The Earth fault element operates from a measured earth fault current quantity.

The first earth fault stage has time-delayed characteristics which are selectable between
inverse definite minimum time (IDMT) and definite time (DMT). The second stage has a
definite time characteristic only.

If an earth fault stage (IN_1 stage?, IN_2 stage? or IN_3 stage? (E) menu) is set to Trip,
Trip-Inrush Bl ( AE) or Trip-Latch it means that that stage is linked to the Protect.Trip and
Prot.Trip pulse functions (see LED and Output configuration).

If an earth fault stage (/N_1 stage?, IN_2 stage? or IN_3 stage? (E) menu) is set to Alarm,
it means that that stage is linked to the Alarm function (see LED and Output configuration).

If Trip-Inrush Bl (AE) is selected, the earth fault stage is blocked via the Inrush Blocking
function (refer to Inrush Blocking chapter).

If Trip-Latch (AE) is selected, the earth fault stage will remain after a trip, until it is reset via
a binary input, the HMI or a remote RESET command.

Inrush detection (12h/I1h) & '®

IN_1 stage ?
3: Trip-Inrush Bl | IN_1 stage? 2: Alarm

Block.tIN_1 Input QO &
ol B
TIMER

tIN_1 Time Delay

[79] Inhib.Trip tIN_1 —C DMT/IDMT
|| with DMT or IDMT

tIN_1 >
RESET =
SETTING GROUP 1(2)
JPROTECTION/
IN_1 stage? 0: disabled
&
Start IN_1 Threshold
Q
CBF: Block IN>

[50/51N] E/GND FAULT G1

Start IN_1

& INSTANTENOUS
1 Recorder

D>, (o]

[ -
Protect. Trip pulse
| IN_1 stage? 4: Trip-Latch ! &
Fault Recorder

| IN_1 stage? 1: Trip OR

| IN_1 stage? 3: Trip-Inrush BI

P0922ENDb

Figure 3: Earth Fault protection logic diagram for IN_1. For IN_2, the logic diagram
is the same but without the IDMT characteristics

The types of characteristics are the same as for phase protection elements:
- IEC Standard Inverse Time (SI)

- IEC Very Inverse Time (VI)

- IEC Extremely Inverse Time (EI)

- IEC Long Time Inverse (LTI)

- FR Short Time Inverse (STI)

- UK Rectifier (Rect)
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RI: Electromechanical Inverse

IEEE Moderately Inverse Time (MI)

IEEE Very Inverse Time (VI)

IEEE Extremely Inverse Time (EI)

US Short Time Inverse; TD setting in line with MiCOM P20 (CO2_P20)
US Short Time Inverse; TD setting in line with MiCOM P40 (CO2_P40)
US CO8: Time Inverse

BNP EDF

RXIDG

The mathematical formulae and curves for the twelve Inverse Time characteristics available
with the V11F are presented in section 2.1 of this chapter .

The IEEE/US/IEC curves may have an inverse time reset characteristic, DMT delayed or
instantaneous reset (refer to section 2.1 of this chapter)
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Negative Sequence Overcurrent Protection (Model E)

In traditional phase overcurrent protection schemes, overcurrent thresholds must be set
above the maximum load current levels. This limits the sensitivity of the relay. Most
protection schemes also use an earth fault element based on residual current, which
improves sensitivity for earth faults. However, it can happen that some faults occur and stay
undetected by such schemes.

Any unbalanced fault condition will produce negative sequence current. Thus, a negative
phase sequence overcurrent element can detect both phase-to-phase and phase-to-earth
faults.

The negative phase sequence overcurrent element included in the V11F relays provides one
stage non-directional overcurrent protection with independent time-delay characteristics.
These characteristics are selectable between inverse definite minimum time (IDMT) and
definite time (DT). The inverse time-delayed characteristics support both IEC and IEEE
curves. Please refer to section 2.1 for a detailed description.

If the 2> protection element is set to Trip, Trip-Inrush Bl or Trip-Latch , it means that that
element is linked to the Protect.Trip and Prot.Trip pulse functions (see LED and Output
configuration).

If the I2> protection element is set to Alarm, it means that that element is linked to the
Alarm function (see LED and Output configuration).

If Trip-Inrush Bl is selected, the negative sequence overcurrent element is blocked via the
Inrush Blocking function (refer to Inrush Blocking section).

If Trip-Latch is selected, the negative sequence overcurrent element will remain high after a
trip, until it is reset via a binary input, the HMI or a remote RESET command.

Alarm

| 1s2>? 2: Alarm

T 0
Inrush detection (12h/I1h) MER

& g tls2> Time Delay
1s2>? 3: Trip-Inrush Bl DMT/IDMT

with DMT or IDMT ts2> >
RESET

SETTING GROUP 1(2)
JPROTECTION/
[46] NEGATIVE SEQ.0/C G1(2)

Alarm Recorder

l

|

Block.tls2> Input

1s2>? 0: disabled

Start Is2> Threshold

INSTANTENOUS
Recorder

& EOR

i
’/ & Protect. Trip pulse
[ 152>7 4: Trip-Latch !

Fault Recorder

[ 1s2>7 1: Trip OR

i

[ 152> 3: Trip-Inrush Bl

P0924ENDb

Figure 4: Negative sequence overcurrent protection logic
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15 Broken Conductor Detection (Model E)

The relay incorporates an element that measures the ratio of negative to positive phase
sequence current (I,/1;). This will be affected to a lesser extent than the measurement of
negative sequence current alone, since the ratio is approximately constant with variations in
load current. Hence, a more sensitive setting may be achieved. The logic diagram is as
shown below. The ratio of I,/1; is calculated and compared with the Ratio 2/11 threshold. If
it exceeds the threshold then the time-delay tBCond is initiated. The Brkn Cond I< block

signal is used to disable Broken Conductor function if the max current value from three
phases is too low. The Brkn Cond I< block undercurrent threshold is settable (GLOBAL
SETTINGS/O/C ADVANCED/[46BC] Brkn.Cond I< Block. ). Factory setting value is 0.1 In.

| Broken Cond.? 2: Alarm Alarm
&
| Inrush detection (12h/11h) & O 1 Alarm Recorder

| Broken Cond.? 3: Trip-Inrush/\Bl>—
T TmMer 9
Block.t Brkn Cond Input —d

tBCond> Time Delay
(IA & 1B & IC) < (Brkn Cond I< B@—O | DMT tBrkn Cond.
SETTING GROUP 1(2)

- & JPROTECTION/
| Broken Cond.? 0: disabled O [BROKEN CONDUCTOR G1(2)

O

| Start Ratio Is2/Is2 Threshold

Start Brkn Cond
INSTANTENOUS
Recorder

D> g -Lox]

O
F & Protect. Trip pulse
Fault Recorder

| Broken Cond.? 4: Trip-Latch

| Broken Cond.? 1: Trip OR

[ Broken Cond.? 3: Trip-inrush B>

P0925ENb

Figure 5:  Broken conductor protection logic

The Broken Conductor function can be set to: Trip, Trip-Inrush Bl , Trip-Latch or Alarm .

If the Broken Conductor element is set to Trip, Trip-Inrush Bl or Trip-Latch , it means that
it is linked to the Protect.Trip and Prot.Trip pulse functions (see LED and Output
configuration).

If the Broken Conductor element is set to Alarm, it means that it is linked to the Alarm
function (see LED and Output configuration).

If Trip-Inrush Bl is selected, the 12/I1 threshold is blocked via the Inrush Blocking function
(refer to Inrush Blocking section).

If Trip-Latch is selected, the Broken Conductor element will remain high after a trip, until it is
reset via a binary input, the HMI or a remote RESET command.
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VAW 11F

Thermal Overload Protection (Model N, A, B, E)

The relay incorporates a current-based thermal replica, using r.m.s. load current to model
heating and cooling of the protected plant. The element can be set with both alarm and trip
stages.

The heat generated within an item of plant, such as a cable or a transformer, is the resistive
loss (I°R x t). Thus, heating is directly proportional to current squared. The thermal time
characteristic used in the relay is therefore based on current squared, integrated over time.
The relay automatically uses the largest phase current for input to the thermal model.

The equipment is designed to operate continuously at a temperature corresponding to its full
load rating, where the generated heat is balanced by heat dissipated through radiation, etc.

Over-temperature conditions therefore occur when currents in excess of the rating are
allowed to flow for a period of time. It can be shown that temperatures during heating follow
exponential time constants and a similar exponential decrease of temperature occurs during
cooling.

This characteristic is used to protect cables, dry type transformers (e.g. type AN), and
capacitor banks.

The thermal time characteristic is given by:

. ‘Kz j ep

tTrip=Teln
‘KZ - Ht rip
Where:
t Trip = Tripping time (in seconds)
Te = Thermal time constant of the equipment to be protected (in seconds)
qu
K = Thermal overload equal to ——————
1'05|]therm
Ieq = Equivalent current corresponding to the R.M.S. value of the largest phase
current
Ip = Steady state pre-loading current before application of the overload
Linerm = Setting value. It is full load current rating
6p = Steady state pre-loading thermal state before application of the overload
Ba1arm = Initial thermal state. If the initial thermal state = 30% then 6 =0.3
Blrip = Trip thermal state. If the trip thermal state is set at 100%,
then Btrip=1

The tripping time varies according to the load current carried before application of the
overload, i.e. whether the overload was applied from 'hot” or “cold ".

The parameter settings are available in the various menus. The calculation of the thermal
state is given by the following formula:

e,ﬂ:[—'eq j 1—e(;Ttej +e,e(;;]
therm

1050

0 is calculated every 10 ms.

If all the phase currents are above 0.1 X Ijerm the value of Tr (time constant for cooling) is
used instead of Te (time constant for heating):
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em:(—'e‘* J 1—e[%] +e),e(;J
therm

10501

In a typical application (transformer, cable, ...) Tr should be equal to Te. Different setting
values of Te and Tr are only used in motor applications.

Where 8 is the thermal state and is 8p the pre-fault thermal state.

Note: A current of 105% Is (kI c) has to be applied for several time
constants to cause a thermal state measurement of 100%.

| HMI Reset Theta val.
OR
Reset Theta val. Input
1A Theta
AX Alarm
1B M | Threshold
IC Alarm Recorder
Thermal Characteristic
Block. Itherm Input SETTING GROUP 1(2)
/PROTECTION/ )
[49] THERM OVERLOAD G1(2) |—— Theta Trip
[ Therm OL? 1: enabled Threshold

Protect. Trip

Theta Trip/Reset m Protect. Trip pulse
Ratio
& Fault Recorder

P0926ENDb

Figure 6: Thermal overload protection logic

The functional block diagram for the thermal overload protection is shown in Figure 7

The magnitudes of the three phase currents are compared and the largest magnitude
selected as the input to the thermal overload function. If this current exceeds the thermal trip
threshold setting a start condition is asserted.

The Thermal Trip signal remains high until the thermal state drops below the thermal reset
threshold.

The thermal reset threshold is settable using the Theta Trip/Reset Ratio value.
The Thermal Reset Ratio is calculated:

Thermal Reset Threshold = Theta Trip/Reset Ratio x Theta Trip

For Theta Trip/Reset Ratio =90% (0.9) and Theta Trip =120%:

Thermal Reset Threshold =0.9 x 120%=108%

If the Thermal State is above the Theta Trip threshold and then drops, the Thermal Trip
signal will reset when the Thermal State drops below the Thermal Reset Threshold (see
above).

If Blocking Ithermal Input  (ABE) is in high state, for calculation Thermal Characteristic
uses current value OxIn instead of measured value.

Thermal protection also provides an indication of the thermal state in the MEASUREMENTS
column of the relay. The thermal state can be reset by either an opto-input (if assigned to
this function using the programmable scheme logic) or the relay menu.

The reset function in the menu is also found in the MEASUREMENTS column with the
thermal state menu.
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1.7 Circuit Breaker Failure Function: CB Fail

The circuit breaker failure protection function incorporates one timer allowing configuration
for the following scenario: upon any protection trip, CB Fail Timer tBF is started, and
normally reset when the circuit breaker opens to isolate the fault. If breaker opening is not
detected, CB Fail Timer tBF times out and closes an output contact assigned to tCBF. This
contact is used to backtrip upstream switchgear, generally tripping all infeeds connected to
the same busbar section.

The complete breaker fail logic is illustrated in Figure 8.

[ CBF2 0: Disabled

Block-tCB Fail Input

50/51, 46, 46BC,

49 Trip &

] & L9 & CBF? 2: Alarm &
| SRS T & T TiMER O Alarm Recorder
[ start A 1< Threshold CB Fail Time
tBF DMT -
[ start B I< Threshold OR SETTING GROUP CBlFail >
j— JPROTECTION/
| Start C I< Threshold & & — [50BF] CB Fail G1(2)
| Start IN< Threshold —
0 & Block I>
: & —
| AUX n Trip
Block IN>
Strt tBF Input L | & —
CBF: Block I>? Yes Protect. Trip
. 2
CBF: Block IN>? Yes FroEes TTpEMES
- &
1.
(Gl i RE Fault Recorder
P0927ENb

Figure 7: Circuit Breaker Failure protection logic

The CBF element CB Fail Timer tBF operates for trips triggered by protection elements
within the relay or via an external protection device (binary input). The latter is achieved by
assigning one of the relay opto-isolated inputs to AUX n (ABE) set for tripping or Strt tBF
(ABE) (depends on the application).

When CBF is triggered by a current-based protection element included in the V11F, it is
reset by an undercurrent element (&<Threshold CBF or IN< Threshold CBF ) only.

When it is triggered via the AUX n (ABE) input, CBF is reset by an undercurrent element.

When it is triggered via the Strt tBF input (ABE), CBF is reset by the low state of this input
only.

The Block F? (E) and Block IN>? (E) settings are used to cancel starts issued by the
overcurrent and earth fault elements, respectively, following a breaker fail time out. The start
is cancelled when the cell is set to Yes.

If the Retrip option is selected for the CB Fail function, it means that it is linked to the
Protect. Trip and Prot.Trip pulse functions (see LED and Output configuration).

If CB Fail is set to Alarm, any outputs and LEDs assigned to the Alarm or tCBF function are
energized.

If CB Fail is not set to Disabled , any outputs and LEDs assigned to the tCBF function are
energized.
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1.8 Auxiliary Timers (available in B, A and E)

Four auxiliary timers, tAuxl, tAux2, tAux3 and tAux4, are available and associated with logic
inputs Aux1, Aux2, Aux3 and Aux4 (refer to the SETTING GROUP x/INPUTS
CONFIGURATION menu). When these inputs are energized, the associated timers start
and, when the set time has elapsed, the associated LEDs (SETTING GROUP 1(2)/LEDs
CONFIGURATION menu) are lit or/and the associated output relays close (refer to the
SETTING GROUP 1(2)/OUTPUT RELAYS CONFIGURATION menu). Time-delays can be
independently set from 0 ms to 600 s.

Each auxiliary timer can be set independently to:

- Alarm: Alarm signal
- Trip: Protection Trip signal
- Trip-Inrush Bl (AE): Protection Trip signal with inrush blocking

- Trip-Latch (AE): Protection Trip signal latched until it is reset via a binary input (Reset
Ltch Sign ), the HMI or a remote reset command

- Load Shedding (E): The high state of an AUX logic input starts the corresponding tAUX
timer at the expiry of which it is associated with the Trip CB Order and tAUX outputs
(refer to the SETTING GROUP 1(2)/OUTPUT RELAYS CONFIGURATION menu).
Additionally this state (Load Shedding state ) is stored in memory. The stored value is
reset by any protection trip, a close signal or the CB closed status (CB status 52A logic
input) (refer to chapter V11F/EN AP — Application).

- ARafter LS Hi (E): If the Load Shedding state is stored, the high state of the logic
input triggers the tAUX timer. When the set value has elapsed the close command is
executed (Close CB order output) (refer to chapter V11F/EN AP — Application).

- AR after LS Lo (E): If the Load Shedding state is stored, the low state of the logic input
triggers the tAUX timer. When the set value has elapsed the close command is executed
(Close CB order output) (refer to chapter V11F/EN AP — Application).

In the SETTING GROUP Xx/INPUTS CONFIGURATION (ABE) menu AUX5 (ABE) and/or
AUX6 (ABE) can be mapped to inputs. These input functions have no timers (instantaneous
action). They can be used as bridges between inputs and LEDs or inputs and outputs. It is
not possible to link this input function to a Trip or Alarm signal.

n=1,2 3,4
[ AUXn? 2: Alam
= &
Inrush detection (12h/11h)
& Qg - p Alarm Recorder
AUXn? 3: Trip-Inrush BI | TIMER
Block.AUXn Input & tAUXn Time Delay
- omT tAUXn >
SETTING GROUP 1(2)
/PROTECTION/
o AUX TIMERS G1(2)
AUXn? 0: disabled O
&
INSTANTENOUS
Recorder
m & OR Protect. Trip
’T_— & Protect, Trip pulse
[ AUXn? 4: Trip-Lateh :
Fault Recorder
|AUXn'? 1: Trip OR
[ AUXn? 3: Trip-Inrush B
P0928ENb

Figure 8: AUX Timer Logic (AUX1-AUX4) (for Alarm,  Trip, Trip-Inrush BL, Trip-Latch
options)
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Logic Selectivity (Model E)

Section 1.9 describes the use of non-cascade protection schemes that make use of start
contacts from downstream relays connected to block operation of upstream relays. In the
case of Logic Selectivity (Sel), the start contacts are used to raise the time-delays of
upstream relays, instead of blocking them. This provides an alternative approach to
achieving non-cascade types of overcurrent scheme. This may be more familiar to some
utilities than the blocked overcurrent arrangement. The Logic Selectivity function provides
the ability to temporarily increase the time-delay settings of the second and third stages of
phase overcurrent and measured earth fault protection elements.

Two independent Logic Selectivity functions are available: Sell and/or Sel2.
This logic is initiated by energization of the appropriate binary input assigned to Sell (Sel2)

To allow time for a start contact to initiate a change of setting, the time settings of the second
and third stages should include a nominal delay.

This function acts upon the following protection functions:

- Phase overcurrent (2" and/or 3" stages)
- Earth fault (2" and/or 3" stages)

The logic diagram for the selective overcurrent function is shown for phase A of the third
overcurrent stage. The principle of operation is identical for the 3-phase phase overcurrent
element, stages 2 and 3, and the earth fault element, stages 2 and 3. When the selective
logic function is enabled, the action of the blocking input is as follows:

1. No block applied
In the event of a fault condition that continuously asserts the start output, the function will
assert a trip signal after the normal time-delay tI>>> has elapsed.

2. Logic input block applied
In the event of a fault condition that continuously asserts the start output, the function will
assert a trip signal after the selective logic time-delay tSelx has elapsed.

|>>> >

TIMER

tI>>> Time Delay

Start I>>> Threshold SETT'NIG:) (';ARTOUP 12 & tI>>> >

IPROTECTION/ _O
{50/51] PHASE O/C G1(2)

TIMER
I

tSel1 Time Delay —— Trip signal

DMT

— SETTING GROUP 1(2) &
JPROTECTION/

LOGIC SELECT. G1(2)

Eesnm >

| Sel1? 1: enabled

P0929ENDb

Figure 9: Selective Logic scheme forthe  I>>> protection element
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Cold Load Pick Up

The Cold Load Pick-up feature allows selected settings of VAMP 11F relays to be changed
to react to temporary overload conditions that may occur during cold starts. This condition
may happen by switching on large heating loads after a sufficient cooling period, or loads
that draw high initial starting currents.

When a feeder is energized, the current levels that flow for a period of time following
energizing may differ greatly from the normal load levels. Consequently, overcurrent settings
that have been applied to give short circuit protection may not be suitable during this period.

This function acts upon the following protection functions:

- Phase overcurrent (1%, 2" and 3" stages)
- Earth fault (1%, 2" and 3" stages (E))
- Broken Conductor I12/I1 element (E)

- Thermal Overload Iiem setting (NABE)

- Negative sequence overcurrent (E)

The Cold Load Pick-up (CLP) logic raises (x Level%) the settings of selected stages for a set
duration (tCL). This allows the protection settings to be set closer to the load profile. Cold
load pick-up cannot restart until the end of tCL duration. The CLP logic provides stability,
without compromising protection performance during starting.

CLP is started by a digital logic Cold Load PU binary input or/and by current stage. It
depends on the configuration (see Fig.11):

- Cold Load PU?: 1: Cur.+lnput - CLP is started from both: current criteria (stages
I<5%In and 1>10%In) and binary input criteria (Cold Load PU Binary Input). If Cold
Load PU function is not assigned to any inputs, CLP is started from current criteria only,

- Cold Load PU?: 1: Input - CLP is started from binary input criteria (Cold Load PU
Binary Input). If Cold Load PU function is not assigned to any inputs, CLP is disabled.

Typically Cold Load PU Binary Input is wired to 52A CB status.

|> setting value
MAX SETTING GROUP 1(2) -
|A’ |B’ IC 1 /PROTECTION/
150/51] PHASE O/C G1(2) Start [> Threshold

esel

tCL
Pulse
Cold Load PU Input SETTING GROUP O
1(2)

Cold Load PU? 2:Input =4 /PROTECTION/

COLD LOAD PU G1 (I> setting value {see above}) x
Cold Load PU? 1:Cur.+Input>

o5 (Cold Load PU Level {SETTING GROUP [
T TIMER ©

1(2/PROTECTION / COLD LOAD PU G1(2))} &
10s
4 < 59
I<5%n Time Delay
1> 10% In

Figure 10: Cold Load Pick Up scheme for the  I> protection element
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Auto-reclose (Model E)

Auto-reclose Enabling

The auto-reclose function is enabled in the SETTING GROUP x/PROTECTION Gx/[79]
AUTORECLOSE Gx menu. The current state of the auto-reclose function is shown in the
default Autoreclose cell of the menu:

[79]: Ready
CTRL: no operation

The first line informs about the current state of the auto-reclose function. The following can
be displayed:

[79] Ready — The auto-reclose function is unblocked and ready to operate.
[79] In progress — An auto-reclose cycle is in progress.

[79] Tempor.Block . — The auto-reclose function is temporary blocked after Closing of
CB (from RS485, Front Panel or via configured Binary Input) during Inhibit Time tl on
Close (GLOBAL SETTINGS/[79] ADVANCED SETTINGS/Inhibit Time tl on Close ).
Also temporary blocking feature is activated when breaker closes (either 52a contact
energises or 52b contact de-energises) and [79] - IN PROGRESS is inactive. In this way
the temporary blocking feature will not be activated when the [79] function initiates the
reclose, only when its manually done by an operator who turns a control switch (the relay
doesn't close in on a fault when the operator is near the switchgear).

[79]: Lockout — The auto-reclose function is internally blocked up to reset signalling
(Input assigned to Reset Latched Signals , C clear key on the front panel, Reset
Latched Signals via RS485, closing of CB command via V11F or Unlockout command
in CTRL line).

[79] Block:CTRL . — The auto-reclose function is blocked via the communication port or
from V11F menu via the Auto-reclose default cell (CTRL line)

[79] Block:Input — The auto-reclose function is blocked via a binary input assigned to
this effect.

[79] Disabled - The auto-reclose function is disabled in the SETTING GROUP
x/PROTECTION Gx/[79] AUTORECLOSE Gx submenu.

There are two menu columns in which the Auto-reclose function can be configured:

SETTING GROUP x/PROTECTION Gx/[79] AUTORECLOSE G1(2 ) — separate settings
for each setting group,

GLOBAL SETTINGS/ [79] ADVANCED SETTING - common settings for all setting
groups.

The Auto-reclose function of the VAMP 11F is available only if the following conditions are
verified:

The auxiliary contact of the CB status, 52a or 52b, must be connected to the relay.
Refer to the SETTING GROUP x/PROTECTION Gx/INPUT CONFIGURATION
menu.

The auto-recloser is ready for operation (not disabled nor blocked). The Autoreclose
default cell should display: [79]: Ready .

The trip output relay must be set to Prot.Trip pulse (recommended if an output
contact is used) or/and Protect Trip (if an energy trip output is used) and not latched
in the protection element's settings (for example B? Trip-Latch ). The trip output must
not be latched either.

The Close CB Order command must be assigned to the close CB output. The close
contact output must not be latched.
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. In the SETTING GROUP x/PROTECTION Gx/[79] AUTORECLOSE Gx menu all
settings are properly configured.

Note: If the auxiliary supply is lost during an auto-reclose cycle, the auto-
reclose function is totally disabled.

In addition to [79] AUTORECLOSE Gx settings, the user will be able to fully link the auto-reclose
function to the protection function using the menus:

- SETTING GROUPS x/PROTECTION Gx/[50/51] PHASE O/C G1,
- SETTING GROUPS x/PROTECTION Gx/[50/51N] E/GND FAULT G1,
- SETTING GROUPS x/PROTECTION Gx/AUX TIMERS Gx.

1.11.2  Logic Inputs

The auto-reclose function has four inputs that can be assigned to the auto-reclose logic.
These inputs can be mapped to opto-isolated inputs in the SETTING GROUP
x/PROTECTION Gx/INPUT CONFIGURATION menu. External contacts can then be wired
to these inputs and influence the auto-recloser scheme. These four logic inputs are:

- one external CB FLT Ext Sign . — external information that CB is not ready to close
(a spring not charged, too low level of CB gas, etc),

- AUX 1 or AUX 2 assigned to trip and [79] shots - the external starting commands,
- Block [79] - the external blocking command (for example: an external switch).

The following table gives the “SETTING GROUP 1(2)/INPUT CONFIGURATION 1(2)” menu
assigned to the auto-reclose logic input.

INPUT AUTORECLOSE Gx  [79] ADVANCED
CONFIGURATION submenu enabled SETTING submenu
Gx submenu: with: enabled with:
External CB Fail CB FLT Ext.Sign. CB FLT Monitor.?
1:Yes
External starting AUX1 Close Shot? 4321
commands (Note: AUX1 timer TAUX 1111
should be set to s
Trip) (‘' — means
enabled)
External starting AUX2 Close Shot ? 4321
commands (Note: AUX2 timer tAUX2 1111
should be set to s
Trip) (‘' — means
enabled)
External blocking | Block [79] Block.via Input?
command 1: Yes

1.11.2.1 External CB faulty signal

Most circuit breakers provide one trip-close-trip cycle. A time-delay is necessary for the CB
to return to its nominal state (for example, the spring that allows the circuit breaker to close
should be fully charged). The state of the CB can be checked using an input assigned to the
CB FLT Ext.Sign. function. If the CB FLT Ext.Sign. signal is detected during Closing time,
the Auto-reclose Close Command is interrupted and blocked and the CB remains open. In
this case the Autorecloser will be Lockout by not successful close command monitored by
Auto-reclose CB Supervision logic (it's separate function to CB Supervision in GLOBAL
SETTINGS/CIRCUIT BREAKER column). If, on completion of the tCB FLT ext time
(GLOBAL SETTINGS/CIRCUIT BREAKER submenu), the CB FLT ext (Alarm) indicates a
failed state of the CB, a lockout occurs and the CB remains open.




VIIF/EN OP 3.1 Qperation

(OP) 5-28

1.11.2.2

1.11.2.3

1.11.3

11131

VAW 11F

External Starting Commands

Two independent and programmable inputs (AUX1 and AUX2) can be used to initiate the
auto-reclose function from an external device (such as an existing overcurrent relay). These
logic inputs may be used both independently and in parallel with the overcurrent elements.

Note:

1. The input must be assigned to an AUXx function (SETTING GROUPX/INPUT
CONFIGURATION Gx),

2. AUXx must be set to Trip (SETTING GROUP x/PROTECTION Gx/AUX TIMERS
Gx/AUXx?) and time-delay tAUXx must be configured (instantaneous: tAUXx set to
0s),

3. The tAUXx Close Shot cell must be set for every cycle (Close shot).
Internal and External Blocking Commands

The auto-recloser can be blocked by an internal or an external control. It can be used when
protection is needed without requiring the use of the auto-reclose function.

The external block is executed by the Block [79] input, Blocking via RS485, [79] default cell
in CTRL line, or temporary blocked after a close command made by an operator until Time
Inhibit tl on Close setin GLOBAL SETTINGS/ [79] ADVANCED SETTINGS column.

The internal block can be executed by a final trip, a number of valid A/R rolling demands or
an A/R conflict.

A typical example is on a transformer feeder, where the auto-recloser may be initiated from
the feeder protection device but needs to be blocked on the transformer protection side.

Auto-reclose Output Information

The following output signals can be mapped to an LED (see SETTING GROUP x /LEDS
CONFIGURATION Gx menu) or to output relays (see SETTING GROUP x/OUTPUT
RELAYS CONFIGURATION Gx menu) in order to provide information about the status of
the auto-reclose cycle:

Auto-reclose cycle in progress
- Final Trip

- Internal block

- External block

- Auto-reclose successful

The following table gives the SETTING GROUP x /LEDS CONFIGURATION Gx and the
SETTING GROUP x/OUTPUT RELAYS CONFIGURATION Gx menus used to assign the

auto-reclose output signal.
LEDs menu Output relays menu

Auto-reclose in progress [79] in Progress [79] in Progress
Final Trip [79] Trip Final [79] F.Trip Final
Internal block [79] Lockout [79] Lockout
External block [79] Blocked [79] Blocked
Auto-reclose successful [79] Success. [79] Success.

Auto-reclose in Progress

The “Auto-reclose in progress” signal is present during the complete reclosing cycles from
protection initiation to the end of the reclaim time or lockout.
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1.11.3.2 Final Trip

The "Final trip" signal indicates that a complete auto-reclose cycle has been performed and
that the fault has not been cleared.

The "Final trip" signal can be reset after a manual closing of the CB after the settable Inhibit
Time tZon Close (GLOBAL SETTINGS/ [79] ADVANCED SETTING ) time-delay or reset
via a Reset Command (assigned Binary Input, RS485 Reset Latched Signaling command , C
clear key).

1.11.4  Auto-reclose Logic Description

The auto-reclose function makes it possible to automatically control the the CB's reclosing
cycles (two, three or four shot cycle, settable using the Close Shot ? parameter — separate
for each protection element (SETTING GROUP x/PROTECTION Gx/[79] AUTORECLOSE
G1(2) menu).

Dead times for all the shots (reclose attempts) can be independently adjusted.

The number of shots is directly related to the types of fault likely to occur on the system and
the voltage level of the system (for instance medium voltage networks).

The Dead Time (tD1, tD2, tD3 and tD4) and the minimum drop-off time start when the CB
has tripped (when the 52a input has dropped off — Start Dead t on 1: CB trips or the
protection element has reset - Start Dead t on 0: Protect.Reset configuration option). The
Dead Time is set to initiate the auto-recloser when the circuit breaker is opened.

At the end of the relevant dead time the close command (Close CB Order ) is executed and
the CB supervision timer is started. The length of this timer is equal to: tClose Pulse
(GLOBAL SETTINGS/CIRCUIT BREAKER ) + 150 ms (Auto-reclose CB Supervision
logic). If the CB is not closed after this time-delay, the auto-recloser is locked out ([79]
Lockout ) and the Alarm is issued (Alarm CB Time Monitor ).

The reclaim time (Reclaim Time tR ) starts when the CB has closed. If the circuit breaker
does not trip again, the auto-reclose function resets at the end of the reclaim time.

If a protection element operates during the reclaim time, the relay either advances to the
next shot programmed in the auto-reclose cycle, or it locks out (see Inhib.Trip function
description).

The total number of reclosures is displayed in the RECORDS /COUNTERS/
AUTORECLOSE COUNTER menu cell.

1.11.5 Auto-reclose Inhibit Trip

Freely settable the inhibit of the trip after closing command issued via the [79], set separately
for each protection element:

tI>, tI>>, tI>>>, tIN_1, tIN_2, tIN_3, tAUX1, tAUX2
The trip inhibit is used for following cases:

- elf protection in neutral-insulated or compensated systems. The [79] can clear
a non-permanent fault in the first cycles. If it will be permanent fault, there will
be no the final trip up to reset of the protection trip.
For 4-cycle [79]: Inhibit Trip 1000 setting. In the first three cycles (000) the trip
is executed to allow fault clearance, but the last one (1) is with inhibition, so no
trip is executed in case of permanent fault).

- application where for example the setting for the I> stage covers more than the
protected zone, so that the [79] can clear faults downstream too, but the final
trip will be executed by the downstream relay or a fuse, therefore in the
upstream relay, tI> should be inhibited — waiting for tI>> trip of the downstream
relay).

Note: for this case Fast Trip O/C function can be used too (see below).
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Inhibit Trip setting:

- 0: means that after close via the [79], the protection element trip will be not
inhibited (function is disabled).

- 1. means that after close via the [79], the protection element trip will be
inhibited.

It is recommended to set another protection stage with setting for Alarm only, to inform that
this fault was not cleared by autorecloser so it's still present (tripping from this protection
element is inhibited). For above case when the auto-reclose is successful, the reset of
inhibition is applied after reset of protection stage (current below the stage value).
For another case when during inhibition of protection element, another protection element
(set to run [79]) makes a trip after going to the next cycle (the next [79] close command is
executed) the inhibition is reset and the further action depends on the configuration:

if in the next cycle this protection element is still set with inhibition, the protection element is
still inhibited

if in the next cycle this protection element is not set with inhibition, but the fault is still not
cleared, this protection element will trip CB (If another protection element moves auto-
reclose to the next cycle, the inhibition is removed automatically and [79] logic checks
configuration for the next [79] shot).

Auto-reclose Fast Trip

On circuits using time-graded protection, the auto-recloser allows the use of instantaneous
(fast) protection (Fast O/C Trip function in SETTING GROUP x/PROTECTION Gx/[79]
AUTORECLOSE Gx menu) to issue a high speed first trip. With fast tripping, the duration of
the power arc resulting from an overhead line fault is reduced to a minimum, thus lessening
the chance of damage and of the transient fault developing into a permanent fault. To avoid
maloperation because of transients, it is possible to assign a short time-delay to the fast trip:
Fast O/C Trip Delay setting (SETTING GROUP x/PROTECTION Gx/[79] AUTORECLOSE
Gx menu column) above the typical transient time value. The fast trip can be associated with
phase-to-phase faults (Fast O/C Trip ) and/or earth faults (Fast E/Gnd Trip ), separately for
every shot in the auto-reclose sequence. If in Fast O/C Trip configuration the setting for
chosen trip shot is ' 0 ', the trip is executed after the time-delay of the protection element. If it
is set to '1', the time-delay set in the Fast O/C Trip Delay menu cell is applied. In some
regions the typical setting of the fast trip for a 2-shot AR is set:

- Fast O/C Trip (trip shots): 00011 (The first and second trips with Fast O/C
Trip Delay to reduce to minimum the resulting power arc; The third — final —
trip after the time-delay of the protection element to ensure the grading in the
power system — trip selectivity)

- Fast E/GND Trip (trip shots): 00000 (alls trips re executed after the time-
delays of the protection elements).

Fast O/C Trip — refers to all O/C stages in the PHASE O/C menu column: I>, [>>, [>>>,

Fast E/GND Trip — refers to all E/GND stages in the PHASE E/GND menu column; IN_1,
IN_2, IN_3.

Fast O/C (E/GND) Trip Delay is associated with a DMT characteristic even if the protection
element is set to an IDMT characteristic. For the fast trip the reset time-delay of the
protection element is not applied.

Auto-reclose Inhibit after Manual Closing

The Inhibit Time t Jon Close timer (GLOBAL SETTINGS/ [79] ADVANCED SETTING) can
be used to block the auto-reclose cycle being initiated after the CB has been manually
closed onto a fault. The auto-recloser is blocked for the duration of Inhibit Time t Zon Close
after a manual CB Closure.
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Recloser Lockout

If a protection element operates during the reclaim time, following the final reclose attempt,
the relay will lockout and the auto-reclose function will be disabled until the lockout condition
is reset.

The lockout condition is reset by a manual closing after the Inhibit Time tl on Close timer
elapses.

Additionally the lockout condition is reset by a reset signalling command (via Inputs, HMI O
key, Remote Reset command),

The auto-recloser can also be locked out using a CB FLT Ext.Sign. input. This information
can be issued from the "not charged" or "Low gas pressure" indications of CB springs.

Note that the auto-recloser can also be locked out by:

. The fact that the CB does not open after the tBF delay (CB Fail) elapses,

. An operating time longer than the set thresholds,

. Local or remote manual Close or Open command when the auto-reclose is in
progress,

. The Rolling Demand function detects too many auto-reclose shots.

. CB monitoring logic detects abnormal CB position (opened and closed, or not opened

and not closed) for longer than set: Max CB Close or Max CB Open time.

In the lockout condition the ALARM with the cause: ALARM [79] Lockout is displayed up to
reset of the lockout condition.

Setting Group Change when the auto-reclose is in progress

During the auto-reclose cycle, if the relay receives a command to switch setting groups, it is
executed after the end of auto-reclose action (if auto-reclose is not in progress).

Rolling Demand

This specific counter avoids frequent operations of a CB in case of intermittent faults. The
numbers of shots can be set from 2 to 100 in the cell Max cycles No. Rol.Demand , settable
over a time period (GLOBAL SETTINGS/ [79] ADVANCED SETTING /Time period
Rol.Demand ) from 1 min to 24 hours.

The rolling demand is used when a defined number of successful recloses are performed
over a defined time. If it is happened auto-reclose function is Lockout and he ALARM with
the cause: ALARM [79] Roll.Demand is displayed up to reset the lockout condition.

If after Alarm [79] Rolling Demand signaling, the lockout condition reset is applied, the
recorded number of rolling demand shots are cleared.

Signalling Reset after Close via 79

In the GLOBAL SETTINGS/ [79] ADVANCED SETTING menu it is possible to set the
signalling reset after a close command executed by the auto-recloser. If Signalling Reset is
set to 1: Close via 79 , after the auto-recloser's close shot (confirmed by the 52a CB status),
signalling (LEDs, display) of the last trip before the close shot is reset:

- Latched LEDs

- Trip information on the V11F's front panel

- Electromagnetic Flag Indicators on the Front Panel
- Latched outputs

This function signals the final trip only and clears signalling if the CB remains closed (Auto-
reclose is successful). This function is recommended if the V11F is integrated into a SCADA
system or if the substation is rarely supervised by maintenance personnel. In this case it is
not necessary to clear signalling if the fault has disappeared and the line is healthy.
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Note: Reset of signalling and of latched outputs can be done using the General resetting
function.

This configuration can be set in the GLOBAL SETTINGS/LOC submenu:
- LEDs Reset:

- 0: Manual only (via Inputs, HMI O key, Remote Reset command)
- 1: Start protect. (Start of the protection element set to Trip)
- Ltchd Outp. Reset:

- 0: Manual only (via Inputs, HMI O key, Remote Reset command)

- 1: Start protect. (Start of the protection element set to Trip)

The Manual only option prevents a close command from being issued without readout of the
cause of trip by maintenance personnel. It reduces the risk to switch on to fault.

The Start protect option allows signalling of the latest trip only.

External Trip via a Binary Input (Model A,Ba ndE)

For some applications it is necessary to issue a CB trip via a binary input. Any input
assigned to AUXn (n = 1-4) can be used to that effect. The AUX function must be set to
Trip .

Tripping is executed after a set time-delay: tAUXn (n = 1-4).

Auxiliary voltage connected to such a configured Input energizes output relays assigned to
Protect. Trip , Prot.Trip pulse or tAUX AUXn (n = 1-4).

The Low Energy Trip Coil output and/or Flag Indicator output are activated if they are
assigned to Protect. Trip or tAUX AUXn (n = 1-4) (refer to Figure 9 - AUX timers logic)
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Blocking Logic Function and Blocked Overcurren t Scheme Logic (Model ABE)

Each stage of the phase protection element can be blocked via an appropriately configured
binary input. Binary inputs can be assigned to the following functions (SETTING
GROUPX/INPUT CONFIGURATION Gx ):

- Block.iI> (ABE)

- Block.tI>> (ABE)

- Block.tI>>> (ABE)

- Block.tSOTF (ABE)

- Block.tIN_1 (ABE)

- Block.tIN_2 (ABE)

- Block.tIN_3 (E)

- Block.tI2> (E)

- Block.tBrkn Cond (E)
- Block.Itherm (ABE)
- Block.AUX1 (ABE)

- Block.AUX2 (ABE)

- Block.AUX3 (ABE)

- Block.tCB Fail (ABE)
- Block. [79] (E)

Such a configured input can be used by the blocking logic function or by a protection
element disabling function (Auto-reclose (E), CB Fail or AUX (ABE)).

The blocking logic function can be applied to radial feeder circuits where there is little or no
back feed. For parallel feeders, ring circuits or where there can be a back feed from
generators, directional relays should be considered.

The blocking logic function allows the upstream IDMT relay to be blocked by the start output
of a downstream relay that has detected the presence of a fault current above its threshold.
Thus both upstream and downstream relays can have the same current and time settings,
and the blocking feature will automatically provide grading.

If in SETTING GROUPS x/PROTECTION Gx/[[50BF] CB Fail the function: Block I> (IN>)?
(E) is set to 0: Yes and the Circuit Breaker Fail protection is enabled, the blocking command
on the upstream relay will be removed if the downstream circuit breaker fails to trip.

CBF: Block I>

[79] Inhib.Trip tI> '® T TiMER O
tl> Time Delay
DMT/IDMT
Block.t> Input q & with DMT or IDMT =
RESET
SETTING GROUP 1(2)
/PROTECTION/
| 1>? 0: disabled O [50/51] PHASE O/C G1
&
Start |> Threshold & Start > >

PO931ENb

Figure 11: Blocking logic function diagram for the I> protection element
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Inrush Blocking (Model A and E)

The Inrush Blocking function measures the ratio of second to fundamental harmonic
currents. It can be used as a “blocking logic” of I>, I>>, I>>> IN_1, IN_2, IN_3 (E), I2 > (E),
SOTF, Broken Cond (E), CB Fail, and AUXn in cases where the 2nd harmonic ratio is higher
than the settable threshold. Indeed, inrush blocking functions will reset the selected
protection function starts.

Blocked by the second harmonic ratio of a protection element is set in the main setting cell
for that element (for example: B7? 3: Trip-Inrush Bl ). Each protection element set to 3: Trip-
Inrush Bl will be blocked by the Inrush current function.

The minimum duration of an overcurrent threshold inhibition (tReset) can be also set. This
value depends on the transformer power transient inrush duration: between 0.1 second (for a
100 kVA transformer) to 1.0 second (for a large unit). It is used to avoid any maloperation
during a fixed time period in case of too sensitive a setting.

Operation

For each of the three phases currents (IA, IB, IC), the harmonic restraint function compares
the ratio of 2nd harmonic to the fundamental with the set ratio (Harmonic 2 / Fundamental
settable from 10 % up to 50 % in steps of 1%).

The minimum fundamental current value required for operation of the Inrush Blocking
function is 0.2 In, and there is no upper limit to disable this feature. However, in transformer
protection, the high set overcurrent stage shall not be controlled by this Inrush Blocking
feature; this enables detection of all high current faults without inrush blocking.

It is possible to set two options for Inrush Current logic in the GLOBAL SETTINGS/INRUSH
BLOCKING/Inrush Blocking? menu:

- 1:Yes — monitoring is permanent. The Inrush Blocking function will block the selected
protection stages every time inrush conditions are present on the line (Ratio of 2nd
Harmonics measured greater than Inrush H2 set ratio), and will be active at least for the
duration of Inrush Reset Time . This timer defines the minimum duration of overcurrent
threshold inhibition (0-200 s, settable). This timer starts as soon as operating inrush
current threshold picks up:

« If the inrush condition lasts less than the set value for Inrush Reset Time , the
selected overcurrent function will be inhibited for the duration of Inrush Reset
Time.

« If the inrush condition lasts longer than the set value for Inrush Reset Time , the
selected overcurrent function will remain inhibited as long as the inrush condition
is present.

- 2:Closing — monitoring is based on the Close CB order output. The Inrush Blocking
function will block the selected protection stages every time a close command is
executed and the Ratio of measured 2nd Harmonics is greater than the set Inrush h2
ratio, and will be active at least for the duration of Unblock Inrush Time .

Note: Inrush Blocking in V11F relays is not phase-selective. If an inrush
condition occurs on any phase, the selected protection stages will be
blocked in all 3 phases.
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| Inrush Blocking? 1:Yes

Calculation for curents above
0.2In: IA2h, IB2h, IC2h

If 1A<0.2In then 1A2h=0%
If 1B<0.2In then 1B2h=0%
If IC<0.2In then IC2h=0%

Ratio setting
M {A2h, H  cLoBAL SETTINGS
IB2h, /INRUSH BLOCKING
IC2h}

MAX 2nd Harmonic

Inrush
Reset Time

Pulse

setting
GLOBAL SETTINGS
/INRUSH BLOCKING

Inrush Blocking? 2:Yes;

Closing

[ HMI Close CB Order

| [79] Close CB Order

RS485 Close CB Order
Front key Close CB Order
Manual Close Input

OR

OR

Unblock
Inrush Time &

Pulse
setting
GLOBAL SETTINGS
/INRUSH BLOCKING

|> setting value
SETTING GROUP 1(2)

Start |> Threshold

Inrush detection (I2h/11h) >

T TiMER O
| e—

JPROTECTION/
{50/51] PHASE O/C G1(2)

tlI> Time Delay
DMT/IDMT
with DMT or IDMT
RESET
SETTING GROUP 1(2)
JPROTECTION/
[50/51N] E/GND FAULT G1

P0932ENb

Figure 12: Second harmonic blocking diagram for th

e I> protection element
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OPERATION OF NON PROTECTION FUNCTIONS
Circuit Breaker State Monitoring (Model Aand E )

An operator at a remote location requires a reliable indication of the state of the switchgear.
Without an indication that each circuit breaker is either open or closed, the operator has
insufficient information to decide on switching operations. The VAMP 11F relays incorporate
circuit breaker state monitoring, giving an indication of the position of the circuit breaker.

This indication is available either on the relay front panel or via the communication network.
The CB positions can be selected at SETTING GROUPx/INPUT CONFIGURATION Gx):

- CB status 52A

- CB status 52B

If two inputs are assigned to both the above inputs, CB status is based on both indications.

If only one function is used, CB status is based on a single-bit information only (the second is
derived from the first one).

If CB Supervision function is activated (GLOBAL SETTINGS/CIRCUIT BREAKER/CB
Supervision?: 1:Yes ), CB monitoring logic detects abnormal CB’s position (opened and
closed, or not opened and not closed) in the monitoring window: the max value from settings:
Max CB Close Time or Max CB Open Time (GLOBAL SETTINGS/CIRCUIT BREAKER
column). CB monitoring logic checks CB position permanently, if an abnormal CB status is
detected by the time longer than the monitoring window, the Alarm is issued (Alarm State of
CB).

The CB's status can be displayed on the V11F front panel using programmable LEDs. To
assign an input to the CB status, an AUX function must be used.

For example:

L1 is assigned to CB status 52a and AUX5
L2 is assigned to CB status 52a and AUX6
LED 7 is assigned to AUX5

LED 8 is assigned to AUX6

In the above configuration LED7 indicates the CB closed position and LEDS indicates the CB
open position.

If the Control menu cell is selected as the default display, the CB status is indicated on the
LCD display:

CB status: Opened
CTRL: no operat.




Operation VI1F/ EN OP v3.1
VAWP 11F (OP) 5-37

2.2 Circuit Breaker Condition Monitoring (Model A and E)

Periodic maintenance of circuit breakers is generally based on a fixed time interval, or a fixed
number of fault current interruptions.

The relays record the following controls and statistics related to each circuit breaker trip or
close operation:

- monitoring time for CB opening (triggered by the Trip CB order and Protect.Trip
outputs). Operations based on the setting:

- time-delay setting for tripping (GLOBAL SETTINGS/CIRCUIT BREAKER/Max
CB Open Time)

If CB opening time is longer than Max CB Open Time the Alarm is issued (Alarm
CB Time Monit. ). This function can be activated in the menu: GLOBAL
SETTINGS/CIRCUIT BREAKER/ CB Supervision? 1: Yes

- monitoring time for CB closing (triggered by the Close CB order output). Operations
based on the setting:

- time-delay setting for closing (GLOBAL SETTINGS/CIRCUIT BREAKER/Max
CB Close Time )

If CB closing time is longer than Max CB Close Time the Alarm is issued (Alarm
CB Time Monit. ). This function can be activated in the menu: GLOBAL
SETTINGS/CIRCUIT BREAKER/ CB Supervision: 1: Yes

- CB open operations counter (triggered by Trip CB order: HMI, Manual Trip Logic Input,
HMI ‘Trip’ key, rear communication trip command, USB port (NABE) trip command)

- Number of open operations
(RECORDS/COUNTERS/CONTROLCOUNTER/Open No.)

- CB close operations counter (triggered by Close CB order : HMI, Manual Close Logic
Input, HMI ‘Close’ key, rear communication close command, USB port (NABE) close
command)

- Number of close operations
(RECORDS/COUNTERS/CONTROL COUNTER/Close No. )

- protection CB open operations counter (triggered by Protect.Trip output)

- Number of CB open operations
(RECORDS/COUNTERS/FAULT COUNTER/Fault Trips No. )

- CB open operations counter monitoring (triggered by the Trip CB order and
Protect.Trip output function)

- setting threshold (GLOBAL SETTINGS/CIRCUIT BREAKER/MAX CB Open
No.)

- current value (RECORDS/COUNTERS/CB MONITORING COUNTER/ CB
Open Mon.No. ). This value is editable, so it is possible to change this value or
set the value when the relay was replaced by another one,

This function can be activated in menu: GLOBAL SETTINGS/CIRCUIT BREAKER/
CB Diagnostic? 1: Yes ,

- summation of the current interrupted by the CB (triggered by the Protect.Trip output
function):

- setting threshold (GLOBAL SETTINGS/CIRCUIT BREAKER/MAX SUM
AMPS"n)

- current value (RECORDS/COUNTERS/CB monitoring/CB AMPS Value ). This
value is editable, so it is possible to change this value or set the value when the
relay was replaced by another one,
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- exponent for the summation (GLOBAL SETTINGS/CIRCUIT
BREAKER/AMPS's n=),

This function can be activated in menu: GLOBAL SETTINGS/CIRCUIT BREAKER/
CB Diagnostic: 1: Yes .

Note: summation of the current interrupted by CB is phase selective, but the max
value from three phases is displayed in menu only. If the new value is entered, it is
applied for all phases.

CB Alarm output function and CB Alarm LEDs function signal is generated if CB
Supervision or CB Diagnostic function detects any problem.

Additionally CB Diagnostic function triggers TCS 52 Fail output function.

Alarm Key Alarm
CEILISE B £ £ function setting Label Sl
N Max CB .
The monitoring time for | CB N Open CB 'I_'|me CB Alarm | CB Alarm
CB opening Supervision . Monit.
Time
N Max CB .
The monitoring time for | CB . Close CB 'I_'|me CB Alarm | CB Alarm
CB closing Supervision : Monit.
Time
Max
value:
Max CB
The abnormal CB’s Close
position for two bits CB’s cB - Time State of CB Alarm | CB Alarm
. Supervision CB
connection (00 or 11) or
Max CB
Open
Time
CB
CB open operations CB MAX CB | CB Nb Alarm , CB Alarm
counter monitoring Diagnostic Open No. | Diagn. TCS 52
Fail
. CB
?szrrperg?itrlﬁre]r?tj t?eed b cB Max Sum | CB Curr, | Alarm, CB Alarm
PeABY | Diagnostic | AMPS™n | Diagn. TCS 52
the CB Eail

For the proper collaboration with CB coils, in menu it is possible to set:

- trip pulse time (GLOBAL SETTINGS/CIRCUIT BREAKER/tOpen pulse )

- close pulse time (GLOBAL SETTINGS/CIRCUIT BREAKER/tClose pulse )

The trip pulse time is used by: Protect.Trip pulse and Trip CB Order output functions.
The close pulse time is used by: Close CB Order output functions.

In cases where the breaker is tripped by an external protection device it is also possible to
update the CB condition monitoring. This is achieved by setting one of the AUX protection
element (Protect.Trip) or Manual Trip logic inputs or via the communications to accept a
trigger from an external device.
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2.3 Local / Remote Mode (Model A and E)

The goal of this feature is to make it possible to block commands sent remotely through
communication networks (such as setting parameters, control commands, etc.), so as to
prevent any accidents or maloperations during maintenance work performed on site.

Local Mode can be achieved by:

- Control Mode default cell in the menu (E):

LR Status:L+R
CRL: no operat.

- Adigital input labelled: Local CTRL Mode

When the Local CTRL Mode input is energized, all remote commands are blocked. When
the Local CTRL Mode input is de-energized, remote control commands can be issued. In
Local mode, only the synchronizing time signal is allowed.

The Remote mode is set at GLOBAL SETTINGS/CIRCUIT BREAKER/Remote CTRL m
Mode:

- 0: Remote only — Only Remote control is permitted. All manual controls (HMI,
Close/Trip function keys, Binary Inputs assigned to Manual Close or Trip) are blocked.

- 1: Remote + LOC - Remote and Local controls are permitted.

Control Mode default cell  (E):
The first line of CTRL Mode cell allows monitoring of the Local/Remote Mode status:
- Status: Local - Local mode

- Stat:Remote — Remote Mode. GLOBAL SETTINGS/CIRCUIT BREAKER/Remote
CTRL Mode is setto 0: Remote only .

- Status: L+R — Remote Mode. GLOBAL SETTINGS/CIRCUIT BREAKER/Remote
CTRL Mode is setto 1: Remote + Loc .

The second line is used to change Local/Remote Mode in the menu:
- CTRL: no operat . — No operation

- CTRL: Local — Local Mode command

- CTRL: Remote — Remote Mode command

To change from Remote to Local mode it is necessary to press the key, enter
Control Password (if it is set), press the key twice (confirm password and select
changing). Press down or up key to choose Local confirm by Enter. LR Status
indicates: LR Status: Local.

To change from Local to Remote mode it is necessary to press the key, enter
Control Password (if it is set), press the key twice (confirm the password and
select the change). Press the 2 or 8 key to select Remote then confirm by pressing
the key. LR Status indicates: LR Status L+R (option Remote CTRL Mode 1:
Remote + Local ) or LR Status Remote (option Remote CTRL Mode 0: Remote ) .

Note: if the Control Password is set to zero: no asking about password will appear —
the Control Password is disabled.

It is possible to map the Local Mode state to a LED by assigning the LED to the Local CTRL
Mode function (SETTING GROUP x/LEDs CONFIGURATION Gx ).
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Setting Group Selection

VAMP 11F relays have two protection setting groups called PROTECTION G1 and
PROTECTION G2. Only one group is active at any time.

If a group is used in an application it is possible to remove the other group from the menu in
order to simplify the setting procedure. If one group only is chosen the relay uses Group 1
even if the other parameters are set to Group 2 (Inputs(ABE), Menu, Remote Group
Setting).

The selection of the number of groups is done at GLOBAL SETTINGS/SETTING GROUP
SELECT/ Number of Groups: 1: One Group or 2: Two Groups.

If 1: One Group is selected, the SETTING GROUP 2 column and the setting group cell are
hidden in the menu.

Switching between groups can be done via:

- a selected binary input (ABE) assigned to the Setting Group 2 logic input (SETTING
GROUP x/INPUTS CONFIGURATION Gx submenu),

- the relay front panel interface (GLOBAL SETTINGS/SETTING GROUP SELECT/
Setting Group: 1: Groupl or 2: Group2),

- through the communications port (refer to the Mapping Database for detailed
information).

Switching between setting groups can be done even while a protection function is active, but
it resets all timers, LEDs or flag's on V11F front panel).

The user can check which one of the setting groups is active in the OP PARAMETERS
menu: Active Set Group cell.

The user can also assign the active group (Setting Group x function) to an output relay
(SETTING GROUP x/OUTPUT RELAYS CONFIGURATION Gx) or to an LED (SETTING
GROUP x/LEDs CONFIGURATION G1).

Setting group change via a digital input

It is possible to change the setting group by energizing a digital input (ABE) (operates on
level: logic input is low — setting group 1, logic input is high — setting group 2 ).

If the setting group switchover is done via a binary input (ABE), the change from Group 1 to
Group 2 is executed after the set time-delay: t Change Setting G1->G2 (GLOBAL
SETTINGS/SETTING GROUP SELECT) (ABE). The switch from Group 2 back to Group 1 is
instantaneous.

Warning: If the digital input that has been assigned to the setting group change operates on
level (low or high), it is not possible to change the setting group via remote communications.

Switch between Active Groups via a Binary Input (  ABE)

When powering up the relay, the selected group (Group 1 or Group 2) corresponds to the
state of the logic input assigned to Setting Group 2 . This means:

A — Reverse Inp.Logic =0 and Setting Group 2 =1
(SETTING GROUP x/INPUTS CONFIGURATION Gx submenu),

If the programmed logic input starts being supplied with +V, then after the t Change Setting
G1->G2 time-delay the active group will be G2.
If the programmed logic input is not supplied with +V , then the active group will be G1.

B — Reverse Inp.Logic =1 and Setting Group 2 =1
(SETTING GROUP x/INPUTS CONFIGURATION Gx submenu),

If the programmed logic input is supplied with +V, then the active group will be G1.
If the programmed logic input stops being supplied with +V , then after the t Change Setting
G1->G2 time-delay the active group will be G2.
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Notes:

1. Binary Input configuration is associated with both Setting Groups, so that if in a
Setting Group the selected binary input is assigned to Setting Group 2 , in the other
group it must be set to Setting Group 2 as well, otherwise no switch will occur.

2. If the V11F is powering up (from the currents or the auxiliary voltage) and Group 2 is
selected via a binary input, the t Change Setting G1->G2 time-delay is ignored
(changing to setting group 2 is instantaneous — without time-delay).

3. The setting group switch is based on the level of the binary input. So as long as
Setting Group 2's logic signal is high, the V11F uses Setting Group 2.

Switch between Active Groups via the Menu or a Remo  te Command (RS485, USB)

By using the relay front panel interface it is possible to change the active setting group:
1: Groupl or 2: Group2 (menu cell: GLOBAL SETTINGS/SETTING GROUP SELECT/
Setting Group ).

This menu cell is commonly used for switching groups from the front panel interface and via
a remote command (RS485 or USB).

It means that if the GLOBAL SETTINGS/SETTING GROUP SELECT/ Setting Group menu
cell is set to 1: Groupl and the remote setting group 2 command is executed, the value of
menu cell: GLOBAL SETTINGS/SETTING GROUP SELECT/ Setting Group will be
changed to 2: Group2 (Active group: 2).

Setting group 1 will be applied if:

- 1:Groupl is set in the GLOBAL SETTINGS/SETTING GROUP SELECT/ Setting
Group menu cell from the relay's front panel interface,

- the remote setting group 1 command is executed. The value of the GLOBAL
SETTINGS/SETTING GROUP SELECT/ Setting Group menu cell will then be changed
to 1: Groupl .

Priority

Warning: If the digital input that has been assigned to the setting group change operates on
level (low or high), it is not possible to change the setting group via neither remote
communications nor the front panel.

The detailed logic table for setting group selection is shown below:

, _ Front Panel
ngiLyZI n(pALgE )Semng and _ Active Group
Remote Setting
Not configured G1 G1
Not configured G2 G2
Gl Gl Gl
Gl G2 Gl
G2 Gl G2
G2 G2 G2

Note: If a setting group change initiated by a remote command has not been effected due of
priority settings, that command is ignored (not recorded in the V11F's logic for the
future, when priority settings allow changing).

It is possible to assign an Active Group state to an output contact by setting the output
contact to the Setting Group x output (SETTING GROUP x/OUTPUT RELAYS
CONFIGURATION Gx.
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If Active Group signaling is required, some LEDs should be assigned to the Setting Group x
function (SETTING GROUP x/LEDs CONFIGURATION Gx ).

2.5 Trip Circuit Supervision (Model A and E)

The trip circuit extends beyond the relay's enclosure and passes through more components,
such as fuses, wires, relay contacts, auxiliary switch contacts and so on.

These complications, coupled with the importance of the circuit, have directed attention to its
supervision.

The simplest arrangement for trip circuit supervision contains a healthy trip lamp in series
with a resistance placed in parallel with the trip output relay contacts of the protection device.

251 Trip Circuit Supervision Mechanism
The Trip Circuit Supervision function included in the VAMP 11F relays is described below:

A logic input is programmed to the GLOBAL CONFIGURATION/CIRCUIT BREAKER/TC
Supervision function. The logic input is associated to the label Trip Circ Supervis.. within
the SETTING GROUPX/INPUT CONFIGURATION Gx menu. Then, this logic input is wired
in the trip circuit according to one of the typical application diagrams shown in the following
example.

When the TC Supervision function is set to Yes under the CIRCUIT BREAKER sub-menu,
the relay checks continuously on trip circuit continuity whether the CB's status is open or
closed.

When the TC Supervision function is set to Yes-52A under the CIRCUIT BREAKER sub-
menu, the relay checks continuously on trip circuit continuity in case when the CB's status is
closed only.

The TC Supervision function is enabled when the Protect.trip or Trip CB order output is
not energized. The TC Supervision function is not enabled when the Protect.trip or Trip
CB is energized.

A TCS 52 Fail and CB Alarm output function, TCS Supervision Alarm and CB Alarm
LEDs function signal is generated if the logic input detects no voltage signal during a time
longer than the settable timer tSUP (in GLOBAL CONFIGURATION/CIRCUIT BREAKER
menu). See Chapter V11F/EN TD (Technical Data) for the settings.

As this function is disabled when the Protect.trip or Trip CB order output is energized, this
function is suitable for use with the enabled relay latching logic.

The tSUP timer can be set according to the following table:

SETTING RANGE

MENU TEXT STEP SIZE
MIN MAX

TC Supervision ? Yes No
tSUP 100ms 10s 10ms
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| TC Supervision? 1: Yes m
OR CB Alarm

CB closed (52A)

TC Supervision? & TC Supervision

2: Yes — 52A & | tSUP Time Delay

GLOBAL SETTINGS/

Trip Circ Supervis. Input q CIRCUIT BREAKER

Protect Trip TCS 52 Fail
| Prot.Trip pulse OR @

Trip CB Order

!

PO933ENDb

Figure 13: Trip Circuit Supervision Principle

For more details refer to the Application Chapter (V11F/EN AP)
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2.6
2.6.1

2.6.2

VAWP 11F
Commissioning
Maintenance Mode (Model A and E)
This menu allows the user to check the operation of the protection functions.
It is possible to set following Maintenance mode options (settings):
« “No” - Maintenance mode is disabled. All window cells below are hidden
(Maintenance mode is the latest cell in COMMISIONING column)
e “Yes,outp.trips " - Maintenance mode is enabled. In this mode all test cells in
COMMISIONING column are shown. During tests outputs are energized.
e “Yes,outp.block” - Maintenance mode is enabled and all test cells in

COMMISIONING column are shown. In this mode, the high state of output functions
are ignored (control of outputs are blocked).

This option allows the user to check the operation of the protection functions
without actually sending any external command (Tripping or signalling).

Depends on the rear protocol selected in menu, transmission of information to SCADA is
blocked (Modbus RTU) or sent (IEC 103) with additional information to know that
V11F is in Maintenance mode (refer to Communication chapter and EN 60870-5-103
standard).

Changing of setting from “No” to “Yes,....” from the front panel activate this mode for
10 minutes only . After this time the option is automatically switched to “No”.

The selection of the maintenance mode is possible by logic input (the level), control
command (rear or front port), or by front panel interface. The maintenance mode is
terminated by:

« Low state of logic input assigned to Maintenance mode function,

e Control command which activate this mode (rear command or setting: “Yes,....")
and by turning off the power supply.

Note: Maintenance rear command is available in Modbus protocol only

Maintenance Mode
1: Yes,outp.trips

It is possible to assign the state of Maintenance Mode to programmable LEDs.

In “Yes,outp.block ” case, all the output contacts are blocked, and no command can be
issued to these contacts, even if a protection threshold associated with one of these output
contacts has been crossed. (If a protection threshold is crossed, all associated LEDs will
be ON, even the TRIP LED, if protection element is set to Trip).

If the Maintenance Mode is set in menu (“Yes,outp.trips ” or “Yes,outp.block ") after 10
minutes this function returns automatically to Maintenance mode “No” (function disabled).

If the input assigned to Maintenance Mode is logical high the Maintenance Mode is active
(without any time limitation) up to low state of the logical input.

Outputs test
This function is available after activation of Maintenance mode

The commissioning cells allow the user to check the external wiring to the relay's output
contacts. To do this, the user has only to set to 1 the desired output contact's corresponding
bit, and this will close the contact and allow the continuity of the wiring to be checked.

Test 7654321
Pattern 0000000

In the cell below, the contact test time can be set:
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Contact Test
Time 1.00s

If the outputs for test are selected and Time for output closing is set, the closing command
can be executed in this cell:

Test output
0: no operation

To execute the test, press key, press the 2 or 8 key to select 1: Apply test and confirm
action by [@J. The contact will be closed for the duration of the Contact Test Time pulse.

2.6.3 Functional test
This function is available after activation of Maintenance mode

The next commissioning cells allow the user to check the functional output configuration of
the V11F. To do this, the user has only to select which protection element will be triggered,
and this will close the contact assigned to this protection element and allow the continuity of
the wiring to be checked. If the protection element is disabled there will be no action.

Functional Test
0: 1>

In the cell below the end of the functional test can be configured:

Functional Test
End 0: CB trip

The following options are possible:
- 0: CBtrip — after triggering the functional test, the test is interrupted after trip command.
- 1: Time — the protection element will be triggered for the duration of the pulse time.

If the 1: Time option is selected it is necessary to set the pulse length:

Contact Test
Time 001.00s

The next cell is used for functional test execution:

Functional Test
CTRL: no operation

To execute this test, press the key, press the 2 or 8 key to select 1: Operate and
confirm action by pressing ®J&. The contact will be closed for the duration of the Contact
Test Time pulse.

NOTE: In Maintenance Mode V11F works with full functionality (ready to trip in a fault
condition, even during functional test). During functional test of selected stage (for example
tI>), V11F measures currents so the rest active stages (for example tI>>, tIN>, etc) work on
the measured current from the field. Only the tested stage (for example tI>) sees test
current: two times greater than tI> current setting value in all phases. After functional test of
Thermal replica, the thermal value is set to 0%. After test, in the fault record all recorded
current values are based on the currents measured in the field.

If Functional Test will be applied for protection element which is disabled there will be no
any action done.
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Circuit Breaker Control

The relay includes the following options for control of a single circuit breaker:

- Local tripping and closing, via the relay menu or function keys
- Local tripping and closing, via relay binary inputs

- Remote tripping and closing, using the relay communications

If a local/remote external selector switch is to be used, it is recommended that separate relay
output contacts are assigned to remote circuit breaker control and protection trip. This
enables the control outputs to be selected via a local/remote selector switch as shown in
Figure 14.

Where this feature is not required or is connected to a V11F's binary input, the same output
contact(s) can be used for both protection (Protect.Trip output) and remote tripping (Trip
CB order output).

.
+ve
Protection
Irip O
Trip

Remote - i)
control frip o 1 Close
Remote O
control close

=ve

PO 23EMa

Figure 14: Remote Control of Circuit Breaker

A manual trip will be permitted provided that the circuit breaker is initially closed. Likewise, a
close command can only be issued if the CB is initially open. To confirm these states it will
be necessary to use the breaker 52A (assigned to CB status 52A input(ABE)) and/or 52B
(assigned to CB status 52B input (ABE)) contacts. Under these circumstances manual CB
control will be possible, but the Auto-reclose function will not be available. Additionally, it will
be not possible to see the CB status in the Control default cell.

Once a CB Close command is initiated the output contact (Close CB order) can be set to
operate following a user-defined time-delay (Time-delay for Close setting in GLOBAL
SETTINGS/CIRCUIT BREAKER menu). This would give personnel time to move safely
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away from the circuit breaker following the close command. This time-delay will apply to all
manual CB Close commands.

The length of the trip or close control pulse can be set via the tOPen pulse min and tClose
Pulse settings respectively (GLOBAL SETTINGS/CIRCUIT BREAKER menu). These
should be set long enough to ensure the breaker has completed its open or close cycle
before the pulse has elapsed.

Note: The manual trip and close commands are found in the default Control
cell and the Close/Trip keys on the front panel.

If an attempt to close the breaker is being made, and a protection trip signal is generated,
the protection trip command overrides the close command.

If CB FLT Ext.Sign (ABE) is assigned to a binary input this signal is checked before manual
closing of the CB. This function uses the signal received at the relay's binary input to confirm
whether the breaker is capable of closing (sufficient circuit breaker energy for example). A
user-settable time-delay, tCB FLT ext (ABE), is included for manual closure. If, following a
close command, the CB does not signal a healthy condition before that timer elapses, then
the relay will lockout and issue an alarm.

Real Time Clock Synchronization via Opto-Inputs (Model E)

In modern protective schemes it is often desirable to synchronize the relay’s real time clock
so that events from different relays can be placed in chronological order. This can be done
using the communication interface connected to the substation control system or via a binary
input. Any of the available binary inputs on the V11F relay can be selected for
synchronization. Pulsing this input will result in the real time clock snapping to the nearest
minute. The recommended pulse duration is 20 ms to be repeated no more than once per
minute. An example of the time synchronization function is shown.

Time of “Sync. Pulse” Corrected Time
19:47:00.000 to 19:47:29.999 19:47:00.000
19:47:30.000 to 19:47:59.999 19:48:00.000

Note: The above assumes a time format of hh:mm:ss

The input is configured in the SETTING GROUPX/INPUT CONFIGURATION Gx menu. The
input must be assigned to the Time Synchr. Input (Model A and E).

Resetting of Latched LEDs and Outputs

How latched LEDs and outputs are reset is determined by the inputs assigned to the

resetting of latched LED. Outputs can be reset via external inputs, by pressing the O clear
key on the V11F's front panel if the LCD shows the default display or via the communication
port.

The resetting configuration can be entered in the GLOBAL SETTINGS/LOC menu:
- LEDs Reset:

- 0: Manual only (via Inputs, HMI O key, Remote Reset command)

- 1: Start protect. (Start of a protection element set to Trip)
- Ltchd Outp. Reset:

- 0: Manual only (via Inputs, HMI O key, Remote Reset command)

- 1: Start protect. (Start of a protection element set to Trip)
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The Manual only option prevents a close command from being issued without readout of the
cause of trip by maintenance personnel. It reduces the risk to switch on to fault.

The Start protect option allows to signal the latest trip only: Start of any protection element
set to trip the CB, reset all latched LEDs and show the default display.
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2.10 Records
2.10.1 Fault Recorder

Each time any of the set thresholds are crossed, an instantaneous record is created and
displayed in the RECORDS/INSTANTANEOUS RECORD menu (E). Information on the last
five starts is available, with the duration of the signal.

The following information is displayed in the RECORDS/INSTANTANEOUS RECORD menu
(E): time, date, origin (crossing of a current threshold or start of a protection element's time-
delay), and current values.

Each time any of the set protection elements trips (Protect.Trip output), a fault record is
created and stored in memory. The fault record tags up to 20 faults and stores them in a
non-volatile (FRAM) memory. This allows the operator to identify and analyze system
failures. When the available memory space is exhausted, the new fault automatically
overwrites the oldest fault.

The user can view the latest fault record in the RECORD/FAULT RECORDS menu, where
the user can choose to display up to 20 stored records. These records are the fault flags, the
fault measurements, etc. Also note that the time stamp displayed in the fault record itself will
be more accurate than the corresponding time stamp given in the event record. This is due
to the fact that events are logged some time after the actual fault is recorded.

The user can view event records either via the front panel interface, via the USB port
(NABE), or remotely, via the rear EIA(RS)485 port (L — optional ).

2.10.2 Alarm Recorder

Each time any of the set protection element issues an ALARM signal (Alarm output), an
Alarm record is created and stored in memory. The fault record tags up to 5 faults and stores
them in a non-volatile (FRAM) memory. This allows the operator to identify and analyze
system failures. When the available memory space is exhausted, the new alarm
automatically overwrites the oldest alarm.

The user can view the latest Alarm record in the RECORD/ALARM RECORDS menu, where
he or she can choose to display up to 5 stored records. These records are the alarm flags,
the alarm measurements, etc. Also note that the time stamp displayed in the Alarm record
itself will be more accurate than the corresponding time stamp given in the event record..

2.10.3 Instantaneous Recorder (Model E)

Each time any of set thresholds are crossed, an instantaneous record is created and
displayed in the RECORDS/INSTANTANEOUS RECORD menu. The last five starting
records are available, with the duration of the signal.

The following information is displayed in the RECORDS/INSTANTANEOUS RECORD
menu: number of starts, time, date, origin (crossing of a current threshold or start of a
protection element's time-delay), current values.

NOTE: Instantaneous Records is active if V11F is powered from the auxiliary voltage Vx.



VIIF/EN OP 3.1 Qperation

(OP) 5-50

2.11

2.12

VAW 11F

Disturbance Recorder (Model A and E)

The integral disturbance recorder has a memory space specifically dedicated to the storage
of disturbance records. Up to 4 seconds of disturbance recording can be stored. When the
available memory space is exhausted, the new record automatically overwrites the oldest
record.

The recorder stores actual samples that are taken at a rate of 16 samples per cycle.

Each disturbance record consists of analogue and digital channels. (Note that the relevant
CT ratios for the analogue channels are also extracted to enable scaling to primary
quantities).

The disturbance recorder is set in the GLOBAL SETTINGS/DISTURBANCE RECORDER
menu.

The total disturbance recording time is 4 s but not more than 5 records are available.
Total number of records available in disturbance recorder is:

0 One - for set Max Record Time from in range: 2.01s — 4.00s

o Two — for set Max Record Time from in range: 1.51s — 2.00s

o0 Three — for set Max Record Time from in range: 1.01s — 1.33s

o Four —for set Max Record Time from in range: 0.81s — 1.00s

o Five - for set Max Record Time from in range: 0.10s — 0.8s
Triggering of disturbance recording depends on the Disturb.Rec.Trig. configuration:
- 0:onlInst. — Start of a protection element set to Trip,
- 1: on Trip — Trip by a protection element followed by the Protect.Trip output.

If the O: on Inst . option is selected the record consists of: Pre-fault time + duration of the
"any Start" signal presence + Post-fault time.

If the 1: on Trip option is selected the record consists of: Pre-fault time + duration of the Trip
signal presence (Protect.Trip function active) + Post-fault time.

The pre-fault time can be set in the cel: GLOBAL SETTINGS/DISTURBANCE
RECORDER/Pre-Time. If the pre-fault time is set to 100 ms, recording starts 100 ms before
the disturbance.

The post-fault time can be set in the cel: GLOBAL SETTINGS/DISTURBANCE
RECORDER/Post Trip Time . If the post trip time is set to 100 ms, recording stops 100 ms
after the trip signal.

Event Records (Model N, B, A and E)

The relay records and time-tags up to 200 events and stores them in a non-volatile (Fram)
memory. This allows the system operator to analyze the sequence of events that has
occurred within the relay after a particular power system condition, or switching sequence,
etc. When the available space is exhausted, the new fault automatically overwrites the oldest
fault.

The real time clock within the relay time-tags each event, with a resolution of 1 ms.

The user can view the event records either locally via the USB port (NABE), or remotely, via
the rear EIA(RS)485 port (L — optional ).
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1. INTRODUCTION
11 Protection of Underground and Overhead Lines

The secure and reliable transmission and distribution of power within a network is heavily
dependent upon the integrity of underground cables and overhead lines, which link the
various sections of the network together. Therefore the associated protection system must
also provide both secure and reliable operation.

The most common fault conditions on underground cables and overhead lines are short
circuit faults. These faults may occur between the phase conductors but will most often
involve one or more phase conductors being short-circuited to the earth.

Faults caused by short circuits require the fastest clearance times but these should still allow
for suitable co-ordination with other downstream protection devices.

Fault sensitivity is an issue common to all voltage levels. For transmission systems, tower-
footing resistance can be high. Also, high resistance faults might be prevalent where lines
pass over sandy or rocky terrain. Fast and discriminative fault clearance is required in these
conditions.

The effect of fault resistance is more pronounced on lower voltage systems, resulting in
potentially lower fault currents, which in turn increases the difficulty in the detection of high
resistance faults. In addition, many distribution systems use earthing arrangements designed
to limit the passage of earth fault current.

Earthing methods as such as resistance, Petersen coil or neutral-insulation make the
detection of earth faults arduous. Special protection equipment is often used to overcome
these problems.

Nowadays, the supply continuity of power distribution is of paramount importance.
On overhead lines, most faults are transient or semi-permanent in nature.

In order to increase system availability, multi-shot auto-reclose cycles are commonly used in
conjunction with instantaneous tripping elements. For permanent faults it is essential that
only the faulted section of the system is isolated. High-speed, discriminative fault clearance
is therefore a fundamental requirement of any protection scheme on a distribution system.

Power transformers are installed at all voltage levels and have their own specific
requirements with regard to protection. In order to limit the damage incurred by a transformer
under fault conditions, fast clearance of phase to phase and phase to earth faults on the
windings is a primary requirement.

Damage to electrical plant equipment such as transformers, cables and lines may also be
incurred by excessive loading conditions, which lead directly to overheating of the equipment
and subsequent damage to insulation. To protect against such fault conditions, protective
devices must also provide thermal protection.

Uncleared faults, arising either from the failure of the associated protection system or of the
switchgear itself, must also be considered. The protection devices concerned should be
fitted with logic dealing with breaker failure and the upstream relays must be able to provide
adequate back-up protection for such fault conditions.

Other situations may arise on overhead lines, such as broken phase conductors.
Traditionally, series faults have been difficult to detect.

With today's numerical technology, it is now possible to design elements that are responsive
to such unbalanced system conditions and to subsequently issue alarm and trip signals.

On large networks, time co-ordination of the overcurrent and earth fault protection relays can
often lead to problematic grading situations or, as is often the case, excessive fault
clearance times. Such problems can be overcome by relays operating in blocked overcurrent
schemes.

Due to its dual powering featuer, the V11F can be used as back-up protection of HV/MV
transformers.
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Before carrying out any work on the equipment, the user should be familiar
with the contents of the Safety Guide, SFTY/4L M/E11 or later issue, or
the safety and technical data section of the technical manual and also the
ratings on the equipment rating label.

For safety reasons, no work must be carried out on the V11F until all
power sources to the unit have been disconnected.
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2. APPLICATION OF INDIVIDUAL PROTECTION FUNCTIONS

The following sections detail individual protection functions in addition to where and how they
may be applied. Each section provides some worked examples on how the settings are
applied to the relay.

port

Recording features

I/O features

AUXILIARY FUNCTIONS

MEASUREMENTS

Fault r;%ording: Outputs Relay: - 2 Setting Groups - Phase current
RL1-RL3, WD - Self Diagnostic - Residual current
Setting RS485 port Alarm recording: -CB CIose/Trip via HMI - Trip, start, alarm cpunters )
software S1 for DCS system 5 LEDs: 8 - Cold Load Pick-up - In (lon) 1A/5A switchable in

or Studio

Event recording:
200

Close and Trip
functional keys

- Blocking Logic
-4 Auxiliary Timers
- SOFT (Switch on to fault)

menu

- CB mechanical operation

counter

Counters 0U‘£|I_Jﬁ4_§7_lgys:
> - Inrush blocking (2nd harm.) - Auto-reclose counters
R Dls;urbenc‘: . Output Relays: - gg kﬂoca_{lR_emote Ihleste - Negative and positive

ecorder: up RL6-RL7 - onitoring
ZRelay Mode sequence currents
Binary Inputs:
L1-L4 - Selective Scheme Logic
- - - Time Syr isation via 16x2 alphanumerical
X cB Ehaizhy lijeiisy Binary Input LCD display

Function available in all Models (L, N, A, B, E)
_ Function available in Models: N, A, B, E only

Function available in Models: N, A, E only

Function available in Models: A, B, E only
Function available in Models: A, E only

CAOAG

Function available in Model E only

Function available in Model A only

PJ101ENd

Figure 1: V11F single-line functional diagram (all options included)

2.1 Earth and Phase Overcurrent Functions
VAMP 11F relays provide definite and independent time-delayed overcurrent protection.
Each phase current and earth current input is associated with three stages.

The first and second timer stages can be set to definite time-delay or inverse time-delay
using the IEC, IEEE, CO, RXIDG, BPN, Rl and RECT curves. Their parameters are shown in
the Technical Data chapter of this Technical Guide.

The third stages can be set as definite time-delay only.

Similarly, the earth fault elements has three different stages, that also can be set
independently of the settings chosen for the phases.

The instantaneous stages are labeled “I>" for the first stage, “I>>" and “I>>>" for the second
and third instantaneous stages respectively (“IN_1", “IN_2" and “IN_3" (E) for earth fault
elements).

The time-delayed stages are labeled “tI>" for the first stage, “tI>>" and “tI>>>" for the
second and third time-delayed stages respectively (“tIN_1", “tIN_2" and “tIN_3" (E) for the
time-delayed earth fault stages).

The protection elements trip when the following conditions are realized:
- A phase current exceeds the set overcurrent threshold

- The relevant time-delay has elapsed

- The blocking logic (if used) is not activated.

The following diagrams show the functionality for each stage.
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Start 1>> >

| Max I>>

Block.tI>> Input

& —IDMT/DT
Start I>>> >

S | —

P0942ENa

| Max 1>>>

Block.tI>>> Input

Figure 2: Logic diagram for the phase stages  I>, I>> and I>>>

With: Max I> = [IA>] OR [IB>] OR [IC>]
Max I>> = [IA>>] OR [IB>>] OR [IC>>]
Max I>>> = [[A>>>] OR [IB>>>] OR [IC>>>]

Note: Model E has possibility to set 50/51 protection element for a one phase only (for
example for phase A or phase B or phase C), so if this protection element is assigned to one
phase only, MAX value is equal the current value in selected phase (for example: I> is
configured Trip-Phase A (E) so Max I> =[IA>])

The logic associated with the earth fault stage is identical to the logic described above. The
stages I> & tI>, I>> & tI>> and I>>> & tI>>> are respectively replaced by the stages IN_1 &
tIN_1, IN_2 & tIN_2, IN_3 & tIN_3(E).

Thanks to the "Blocking Logic" function, it is possible to freeze the timer as long as the
"Block Logic" signal is active.

As soon as the blocking “Block Logic" signal drops, if the overcurrent value is still over the
set threshold, the time-delay resumes using the value prior to the activation of the blocking
function as its new initial value. This allows faster clearance of the fault after resetting of the
“Block Logic" signal.

Instantaneous function

As soon as a phase (or earth) timer stage starts running, the instantaneous output
associated with that stage is activated. This output indicates that the protection element has
detected a phase (or earth) fault and that the corresponding time-delay has started. This
time-delay can be blocked via the associated "Block Logic" logic input. If this blocking input
is activated by an output contact of a downstream relay, the logic that will lead to the trip
command is then blocked only if the relay that is the closest to the fault can see and
therefore eliminate the fault. This principle is known as «Blocking logic» or «Blocking». It is
described in more detail in this document.

DMT timer stages

The three phase (earth) overcurrent stages can be assigned definite time-delays. The time to
operate is equal to the set time-delay plus the time for the output contact to operate (typically
about 30 ms, 20 ms for a current exceeding or equal to twice the threshold) and the time
required to detect the overcurrent condition (maximum 20 ms at 50 Hz).

For DMT stages, a definite-time "tReset" reset timer is associated with the first phase o/c
stage, and with the first and second earth fault stages.
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2.13 IDMT timer stages

The first and the second phase (I>, I>>) and e/f (IN_1) overcurrent stages can be selected
with an inverse maximum time (IDMT) characteristic.

The time-delay in relay operation is calculated with a mathematical formula that depends on
the relay current and TMS (IEC and UK) or TD (IEEE and US) values.

There are twelve inverse time characteristics available:

. Sl: Standard Inverse Time Characteristic (IEC/A)

. VI: Very Inverse Time Characteristic (IEC/B)

. El: Extremely Inverse Time Characteristic (EC/C)

. LTI: Long Time Inverse Characteristic (IEC)

. STI: Short Time Inverse Characteristic (FR)

. RC: Rectifier Characteristic (UK)

. MI: Medium Inverse Time Characteristic (IEEE, IEC/D)
. VI: Very Inverse Time Characteristic (IEEE, IEC/E)

. El: Extremely Inverse Time Characteristic (IEEE, IEC/F)
. CO2 P20: Short Time Inverse Characteristic (US)

. CO2 P40: Short Time Inverse Characteristic (US)
. CO5: Long Time (US)

. CO6: Definite Minimum Time (US)

. CO7: Moderately Inverse Time (US)

. CO8: Inverse Characteristic (US)

. CO9: Very Inverse Time (US)

. CO11: Extreme Inverse Time (US)

. RI: Electromechanical Inverse Characteristic

. BNP Time Charactristic (EDF)

. RXIDG Time Charactristic

The mathematical formulae and curves for the twelve Inverse Time characteristics available
with the V11F are presented in chapter OP (“Operation”).

2.1.4 Reset timer

The first two phase overcurrent stages [I>/tI>, I>>/tI>>] and the first earth fault stage
([IN_1/IN_2] have a reset timer.

The value that is set for this reset timer corresponds to the minimum time during which the
current value needs to be lower than 95% of the phase (or earth) threshold before the
corresponding phase (or earth) time-delay is reset.

Note: This rule does not apply when the protection element is triggered.
When the protection element is triggered, the time-delay tI> (or tIN>)
is immediately reset.

DMT stages have DMT reset timers only.

IDMT characteristics can be associated with either a DMT or an IDMT reset timer. This
selection is made in the menu:
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phase current: SETTING GROUP x/PROTECTION Gx /[50/51] PHASE OC Gx
/Reset Delay Type : 0:DMT or 1: IDMT

earth current: SETTING GROUP x/PROTECTION Gx /50/51N] E/GND FAULT
Gx/Reset Delay Type : 0:DMT or 1: IDMT
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DMT Reset Timer

Type of timer associated with the first DMT Reset Timer

& second phase (50/51 only) stages

DMT (see note below) 0 msto 600 s
IDMT 0 ms to 600 s

For the first phase and earth overcurrent stages, the VAMP 11F has a timer hold facility,
DMT tReset, which can be set to a definite time value or to an inverse time characteristic.
This may be useful in some applications, for example when grading with upstream
electromechanical overcurrent relays which have inherent reset time-delays.

This timer hold facility is used to reduce fault clearance times and is also useful in situations
where intermittent faults may be experienced. This can for example be the case on a plastic-
insulated cable. In that case, the fault energy may cause the cable insulation to melt and
reseal, thereby extinguishing the fault. This process repeats itself a couple of times giving a
succession of fault current pulses, each of increasing duration with reducing intervals
between the pulses, until the fault becomes permanent.

When the reset time of the overcurrent relay is instantaneous the relay will be repeatedly
reset and unable to trip until the fault becomes permanent. By using the Timer Hold facility,
the relay will integrate the fault current pulses, thereby reducing fault clearance time.

The VAMP 11F reset timer DMT tReset can be found in the following menu cells:

* SETTING GROUP x/PROTECTION Gx /[50/51] PHASE OC Gx /DMT tReset
for the phase.

 SETTING GROUP x/PROTECTION Gx /[50/51N] E/GND FAULT Gx /DMT
tReset for the earth.

IDMT Reset Timer (IDMT Reset Characteristic)

This feature may be useful in certain applications, for example when grading with upstream
electromechanical overcurrent relays, which have inherent reset time-delays. Setting the
hold timer to a value other than zero, delays the resetting of the protection element timers for
this period, thus allowing the element to behave similarly to an electromechanical relay.

Another possible situation where the timer hold facility may be used to reduce fault clearance
times is where intermittent faults may be experienced. An example of this may occur in a
plastic-insulated cable. In this application it is possible that the fault energy melts and
reseals the cable insulation, thereby extinguishing the fault. This process repeats to give a
succession of fault current pulses, each of increasing duration with reducing intervals
between the pulses, until the fault becomes permanent.

When the reset time of the overcurrent relay is instantaneous, the relay will be repeatedly
reset and unable to trip until the fault becomes permanent. By using the Timer Hold facility
for IDMT characteristics the relay will integrate the fault current pulses, thereby reducing fault
clearance time.

For IDMT it is possible to set the timer hold facility based on the following formulae:

IEC: t = RTMSx

20

IEEE and US; t = RTD %
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tr, p Constant (see table)

G Value of the measured current

Gs  Value of the programmed threshold (pick-up value)

RTMS Reset time multiplier setting between 0.02 and 1.5.

RTD Reset time multiplier setting between 0.02 and 100.

2.15

US Short time inverse C02_P40 2.261 2
US Short time inverse C02_P20 0.323 2
US Long Time C05 0 2
US Definite Minimum Time C06 0 2
US Moderately Inverse Time co7 0 2
US Long time inverse Cco8 5.950 2
US Very Inverse Time C09 0 2
US Extreme Inverse Time Ci11 0 2
IEEE Moderately inverse (Ml) IEEE 4.850 2
IEEE Very inverse (VI) ANSI/IEEE 21.600 2
IEEE Extremely Inverse (EI) ANSI/IEEE 29.100 2
IEC Standard Inverse Time (SI) IEC/A 8.2 6.45
IEC Very Inverse Time (VI) IEC/B 50.92 2.4
IEC Extremely Inverse Time (EI) IEC/C 441 3.03
IEC Long Time Inverse (LTI) IEC 40.62 0.4
FR Short Time Inverse (STI) FR 0 2
UK Rectifier (Rect) UK 0 2
BNP EDF BNP EDF 0 2
RXIDG RXIDG 0 2

RI RI 0 2

Table 1: The value of “tr” for IDMT characteristics

Notes:

1. According to the IEEE and US standards, RTD should be equal to

TD. By separately setting the values for RTD and TD it is possible to

adapt the

reset

time

to a

specific

application.

2. Typically for IEC characteristic RTMS can be set equal to TMS.

Time-graded protection

Inverse definite minimum time relays are time graded in such a way that the relay closer to
the fault operates faster than the upstream relays. This is referred to as relay co-ordination
because if the relay nearest to the fault does not operate, the next relay will trip in a slightly
longer time. The time grading steps are typically 400 ms, the operation times becoming

progressively longer with each stage.

When difficulty is experienced in arranging the required time grading steps, the use of a
blocked overcurrent scheme should be considered (described in § 2.14 of the Operation

chapter, V11F/EN OP).
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Note: The dynamic measurement range is typically 600 times the minimum
setting.

2.1.6 Earth fault protection
Earth fault (E/F) current is measured on the e/f input.

Three stages are available: IN_1, IN_2 and IN_3 (E). The first stage has IDMT or DT
characteristics. The types of characteristics are the same as for I> (refer to section 2.1.3).

2.1.7 Setting guidelines

When applying the overcurrent protection provided in the V11F relays, standard principles
should be applied in calculating the necessary current and time settings for co-ordination
The Network Protection and Automation Guide (NPAG) textbook offers further assistance.
The example detailed below shows a typical setting calculation and describes how the
settings are applied to the relay.

Assume the following parameters for a relay feeding an LV switchboard:

CT Ratio = GOOA/1A
Full load current of circuit = 440 A
Slowest downstream protection = 100 A Fuse

The current setting employed on the V11F relay must account for both the maximum load
current and the reset ratio of the relay itself:

I> must be greater than: (440 A/0.95)/500 A = 0.9263 In
I> must be greater than: 0.9263 In
For setting range 0.2-4 In step is 0.01 In, so the closest I> set value = 0.93 In.

A suitable time-delay characteristic can now be chosen. When coordinating with
downstream fuses, the applied relay characteristic should be closely matched to the fuse
characteristic. Therefore, assuming IDMT co-ordination is to be used, an IEC Extremely
Inverse (EI) time characteristic would normally be chosen.

Finally, a suitable time multiplier setting (TMS) must be calculated and entered. .
MVI/LV transformer application

Example:

Transformer:

Snom = 1000 kVA

Unom =6 kV

CT ratio: 100 A/1 A

S.. _ 1000KVA

|, = = =96A
V3, A/3[BKkV

Where:

| .om - Nominal current of the transformer
S,on - hominal power of the transformer
U, -nominal phase-phase voltage

Short circuit I>>

Primary value setting: 1.5kA
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I>> current stage: |.. =1500A/100A =15[In]

.. set value: 15In

>>

Where:
|.. set_value: setting value of the short-circuit overcurrent stage

Overcurrent I>
Overcurrent stage I> should be set above the normal load current

If the primary setting value of I> is equal to 172 A, the set value is calculated as follows:
I, =172A/100A=1.72[In

Calculation of the required E/F settings

The setting value of E/F overcurrent protection should be greater (with safety margin) than
the charging currents flowing in the protected line to prevent an earth fault in other parts of
the system tripping the relay. The value of the safety coefficient depends on the application
and accuracy of obtained earth fault current value (typically: 1.5 to 2.5).

Transformer Magnetizing Inrush (Inrush Blocking ) (Model A and E)

The inrush blocking function ensures protection stability during transformer energizing based
on the presence of harmonic 2.

Either I>>/IN_2 or I>>>/IN_3 (E) can be used as high-set instantaneous elements. Their
design is such that they do not respond to the DC transient component of the fault current.
The principle of operation allows the current settings to be set down to 35% of the
prospective peak inrush current that will be absorbed by a transformer when it is energized.
As a first approximation, the peak inrush current is given by the converse of the per unit
series reactance of the transformer.

As an alternative, inrush blocking can be applied. This is discussed in the next section.

In applications where the sensitivity of overcurrent thresholds need to be set below the
prospective peak inrush current, the inrush blocking function can be used to block the
overcurrent, earth fault and negative sequence overcurrent stages. During transformer
inrush conditions, the second harmonic component of the inrush current may be as high as
70%. In practice, the second harmonic level may not be the same for all phases during an
inrush and therefore the relay will issue an Inrush Blocking signal for any phase above the
set threshold. A setting of 15% to 20% for the Inrush harmonic 2 ratio can be applied in most
cases. Care must be taken that it is not set too high, as inrush blocking may not operate for
low levels of second harmonic current which may result in the O/C element tripping during
transformer energization. Similarly if it is set too low, inrush blocking may prevent tripping for
some internal transformer faults with significant second harmonic current

Overview

The Inrush Blocking function measures the ratio of second to fundamental harmonic
currents. It can be used as “blocking logic” for I>, I>>, I>>>, SOTF(ABE), IN_1, IN_2, IN_3
(E), I2> (E), Broken Conduct (E), in cases where the harmonic 2 ratio is higher than the set
threshold. Indeed, inrush blocking functions will reset selected protection starts.

Two options are available (GLOBAL SETTINGS/INRUSH BLOCKING menu):
- 1:Yes
- 2:Closing

If 1: Yes is selected, the minimum duration of the overcurrent stage inhibition (T Inrush
Reset) can be also set. This value depends on the transformer power transient inrush
duration: between 0.1 second (for a 100 kVA transformer) to 1.0 second (for a larger unit).
Itis used to avoid any maloperation during a fixed time period in case of too sensitive a
setting. For example, this option is recommended for incoming feeders where the inrush
current is caused by a transformer connected to an outgoing line. However, using the
second harmonic can increase the tripping time in case of a fault, especially with DC
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component included. This option can also be used if the CB contacts are not assigned to any
VAMP 11F inputs (no information about CB closing).

If 2: Closing is selected, the protection element block is active after the CB closes until
Unblock Inrush Time elapses (this can be also set in the GLOBAL SETTINGS/INRUSH
BLOCKING menu column). If 1:Closing is selected, the minimum duration of the
overcurrent stage inhibition (T Inrush Reset ) can be also set (see above: 1: Yes). This
option can increase protection reliability, because inrush blocking is limited to cases where
inrush current can appear (closing of CB). Therefore it can be used on outgoing lines with
transformers. Note that for incoming feeders the inrush current can be also present when CB
is closed and an outgoing line with a transformer is closing. In such a case the CB status of
the incoming feeder is not changed but Inrush current can trip protection element. The
2: Closing option is not recommended for such an application.

2.2.2 Operation

For each of the three phases currents (IA, IB, IC), the harmonic restraint function compares
the ratio of harmonic 2 to the fundamental with the set ratio (Harmonic 2 / Fundamental
settable from 10 % to 50 % in steps of 1%).

The minimum fundamental current value required for operation of the Inrush Blocking
function is 0.2 In, and there is no upper limit to disable this feature. However, in transformer
protection, this Inrush Blocking feature shall not control the high set overcurrent stage; this
enables detection of all high current faults without inrush blocking.

Inrush blocking configuration offers two options:

- 1:Yes - The Inrush Blocking function will block the selected protection stages every time
inrush conditions occur on the line (Ratio of measured 2nd Harmonics > Inrush H2 set
ratio), and will remain active at least for the duration of T Inrush Reset . The tReset
timer defines the minimum duration of overcurrent protection inhibition (0-200 s,
settable). This timer starts as soon as an inrush current threshold picks up:

= |f the inrush condition lasts less than the set value for T Inrush Reset .,
the selected overcurrent function will remain inhibited for the duration of
tReset.

= If the inrush condition lasts longer than the set value for T Inrush
Reset., the selected overcurrent function will remain inhibited as long as
the inrush condition is present.

- 2:Closing - The Inrush Blocking function will block the selected protection stages every
time the CB closes (V11F closing command) until Unblock Inrush Time has elapsed
and as long as the inrush conditions are present on the line (Ratio of measured 2nd
Harmonics > Inrush H2 set ratio). If 1: Closing is selected, the minimum duration of the
overcurrent stage inhibition (T Inrush Reset ) can be also set (see above: 1: Yes).

The operating Inrush current (2nd Harmonic Ratio) is settable from 10% to 50% of the
fundamental current.

Under inrush conditions, the following selectable protection stages can be blocked: 1>, 1>>,
I>>>, SOTF (ABE), IN_1, IN_2, IN_3 (E), 12>(E), Broken Conduct (E), if they are set to
3: Trip-Inrush Bl .

Note: Inrush Blocking in V11F relays is not phase-selective. If an inrush
condition occurs on any phase, the selected protection stages will be
blocked in all 3 phases.
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Principle (example for the I> protection element only)

Application Notes

VAWP V11F

[ Inrush Blocking? 1:Yes

Calculation for curents above
0.2In: 1A2h, I1B2h, IC2h

MAX

If IA<0.2In then IA2h=0% [ | (IlBAZZ:
=09 :

If 1B<0.2In then 1B2h=0% IC2h}

If IC<0.2In then IC2h=0%

2nd Harmonic

Ratio setting
[ GLOBAL SETTINGS
J/INRUSH BLOCKING

Inrush
Reset Time

Pulse

setting
GLOBAL SETTINGS
/INRUSH BLOCKING

Inrush Blocking? 2:Yes;
Closing

[ HmI Close CB Order

RS485 Close CB Order

Manual Close Input

[ 781 Close CB Order

Front key Close CB Order OR —

Unblock
Inrush Time
Pulse
setting

GLOBAL SETTINGS
/INRUSH BLOCKING

OR

|> setting value
SETTING GROUP 1(2)
JPROTECT]
{50/51] PHASE O/C G1(2)

Start I> Threshold

Inrush detection (12h/11h) >

T TiMer O
| —

ION/

[50/51N] E/GND FAULT G1

tl> Time Delay
DMT/IDMT

with DMT or IDMT L

RESET

SETTING GROUP 1(2)
JPROTECTION/

P0932ENb

Figure 3:

Inrush Blocking Logic
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2.3 Busbar Protection on Radial Systems

The use of non-directional overcurrent relays to protect a busbar is based on the following
hypotheses:

- The network is a radial system,

- The incoming and outgoing feeders are clearly defined, the incoming feeders always
being considered as suppliers of energy and outgoing feeders as loads.

Under these circumstances, the busbar is effectively protected using the interlocking
principle (Figure 4).

Incomer
I>/t1>
1>>/t|>>
|>>>/t>>>
Trip
+— .
Back tri
< p
Busbar
I>/inst. ( N I>/inst. C N I>/inst.
I>>/t|>> L/ [>>/t1>> L/ [>>/tl>>
Y v v
Feeder 1 Feeder 2 Feeder n
P0943ENa

Figure 4. Blocked Overcurrent for Busbar Protectio n

The instantaneous overcurrent signals of the protection relays on the feeders are grouped
together and wired to the "Blocking logic" logic input of the relay protecting the incoming
feeder. The blocking function is programmed to inhibit either the first or first two stages.
The third I>>> stage will operate at a high value (> 10 In) with a short time-delay (< 60 ms).

If a fault appears on the system, the relay protecting the associated feeder will immediately
(in less than 30 ms) send a blocking command to the relay protecting the incoming feeder.
After the fault has been cleared (by opening the circuit breaker), the blocking command is
withdrawn and the relay protecting the incoming feeder is unblocked. As the fault current is
no longer present, the timer is reset.

If a fault appears on the busbar, the fault current exceeds by far the value of the third
threshold (I>>>). As this third stage is not blocked by the blocking logic of the relays
protecting the incoming feeders, the trip command is sent in less than 60 ms and the busbar
is isolated.



V11F/ EN AP v3.1 Application Notes

(AP) 6-18

2.4

VAWP V11F

Blocking Logic Function (Blocked Overcurrent Pr otection) (Model A, B and E)

This type of protection can be applied to radial feeder circuits where there is little or no back
feed. For parallel feeders, ring circuits or where there can be a back feed from generators,
directional relays should be considered.

The blocking logic function allows the upstream IDMT relay to be blocked by the start output
of a downstream relay that has detected the presence of a fault current above its threshold.
Thus both upstream and downstream relays can have the same current and time settings,
and the blocking feature will automatically provide grading. If the CB failure protection is
active, the blocking command on the upstream relay will be removed if the down-stream
circuit breaker fails to trip.

Thus for a fault downstream from relay C, the start output from relay C will prevent relay B
from operating and the start output of relay B will prevent relay A from operating. Therefore
all 3 relays could have the same timer and current settings and grading would be obtained
by the blocking signal received from a relay closer to the fault. This gives a constant, close
time grading, but there will be no back-up protection in the event of pilot wires being short-
circuited.

In practice it is recommended to set the upstream relay to a value that is 10% higher than
the downstream relay setting. This ensures that the downstream relay successfully blocks
the upstream relay when required.

<

—y B>

P0024ENa

Figure 5: Blocking Logic

The "Blocking Logic" functions are assigned in the SETTING GROUP x/ INPUT
CONFIGURATION Gx/ menu. Every protection element can be assigned a blocking
function: Block.t />, Block.t />, Block.t />>, Block.tSOTF , Block.t IN_1, Block.t IN_2,
Block.t IN_3 (E), Block.t 2>(E), Block.tBrkn Cond (E), Block. Eherm (NABE),
Block.AUX1 (NABE), Block.AUX2 (NABE), Block.AUX3 (NABE), Block.tCB Fail ,
Block.[79] (E).

VAMP 11F relays have separate blocking functions, which can be used to block every
protection element, for example: Earth fault and phase overcurrent stages.
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2.5 Protection of Silicon Rectifiers

e

P00 &

P0799ENa
Figure 6: Protection of silicon rectifiers
10000
Typical thermal limit
for silicon rectifier
1000 —
Protection curve
— 100 | Instantaneous
e overcurrent
0
g
o
£ 10 —
— \
Typical ~—
1 —] load area
0.1 | 1 | |
1 2 3 4 5 o) 7 8
Multiple of rated current PO026EN

Figure 7:  Matching curve to load and thermal limit of rectifier

The rectifier protection feature is based upon the inverse time/current characteristic as used
in the MCTDOL1 (Silicon Rectifier Protection Relay) and the above diagrams show a typical
application.

Rectifier protection differs from the more traditional overcurrent applications in that many
rectifiers can withstand relatively long overload periods without damage, typically 150% for
2 hours and 300% for 1 min.

The threshold I> should typically be set to 110% of the maximum allowable continuous load
of the rectifier. The relay issues start indications when the setting of I> has been exceeded,
but this is of no consequence, as this function is not used in this application. The rectifier
curve should be selected as it allows for relatively long overloads even with I> set to 110%.
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Typical settings for the TMS factor are:

Light industrial service TMS 0.02

0.1

Medium duty service TMS
Heavy duty traction TMS = 0.8

The high set threshold is typically set to 8 times the rated current as this ensures that HV AC
protection will discriminate with faults covered by LV protection. However, it has been
known for the high set threshold to be set to 4 or 5 times the rated current where there is
more confidence in the AC protection device. Use of the thermal element to provide
protection between 70% and 160% of the rated current could enhance protection. It is also
common practice to provide restricted earth fault protection for the transformer feeding the
rectifier.
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In this application, the relay protecting the incoming feeder can trip the circuit breaker of the
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faulty feeder via the watchdog contact of the relay protecting the faulty feeder.

Figure 8 illustrates this example:

Busbar

Incomer

P111Enh
50/51

tI>>

Trip
CB

tI>>> I

v

b

C ) P111Enh
50/51

OR

AND

Feeder 1

Tri:-‘

WD

A

14— OR

AND |
Trip
CB
Trip
WD
C P111Enh
) 50/51
Feeder n
PJ177WENd

Figure 8: Example of a back-up scheme using "selec

Thus, a fault occurring on a feeder can be cleared by tripping the circuit breaker of the faulty

tive transfer tripping"

feeder even if the relay protecting this feeder has failed to operate. Without this function, the
fault would normally be cleared by the opening of the circuit breaker of the incoming feeder.
This would lead to total disconnection of the affected busbar.

The relay protecting the incoming feeder has two time-delayed outputs available (among

others):
. 3rd stage: tI>>> time-delay, at 60 ms (active stage for the high phase current faults).
. 2nd stage: tI>> time-delay, selectively longer than the third stage, i.e. 360 ms.

The output contact associated with the 2nd stage is wired in series with the watchdog

contact of the downstream relays, so that it can activate the trip coil of the circuit breakers of
the feeders. Regarding the output contact associated with the 2nd and 3rd stages, this

contact is directly wired to the trip coil of the incoming feeder's circuit breaker.

Case n°1 - all relays operate normally:

In this case, the watchdog contacts of all the relays are open.

Thus, for a phase fault on the busbar, stage tI>> or tI>>> of the V11F located on the
incoming feeder will clear the fault.

For a phase fault on one of the feeder, the stages tI>> and tI>>> of the relay located on the

incoming feeder being selectively set to higher values than the ones set for the phase o/c
stages of downstream relays, the fault shall be cleared selectively by the relay of the faulty

feeder (selectivity between the relay of the incoming feeder and relays of the outgoing

feeders is ensured thanks to intervals of selectivity correctly chosen, or thanks to a suitable

blocking scheme).
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Case n°2 - the relay supervising one of the feeders is faulty:

In this case, the watchdog contact of that relay is closed.

Thus, for a phase fault on the busbar, stages tI>> and tI>>> activate their associated output
contacts. However, stage tI>> will clear the fault as its threshold has been set to a lower
value than that of stage tI>>>.

For a phase fault on one of the ‘healthy’ feeders, stages tI>> and tI>>> of the relay located
on the incoming feeder being selectively set to higher threshold values than the ones set for
the phase o/c stages of the downstream relays, the fault shall be cleared selectively by the
relay of the faulty feeder (selectivity between the relay of the incoming feeder and relays of
the outgoing feeders is ensured thanks to intervals of selectivity correctly chosen or to a
suitable blocking scheme).

For a phase fault on the feeder of the failed relay, the stage tI>> of the relay located on the
incoming feeder operates via the watchdog contact of the faulty relay on the trip coil of the
circuit breaker of the faulty feeder. This stage being selectively set to a value lower than the
stage tI>>> (which operates directly on the coil of the incoming feeder circuit breaker), the
fault is therefore selectively cleared.
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2.7 Remote Stand-By Protection Scheme

VAMP 11F relays can be used as back-up for HV distance protection devices (Figure 9).
Depending on the type of selectivity required, the V11F 51/51N element needs to be time-
delayed either as definite time or as inverse time. The time-delay tI>/tIN> is set to a value
that is compatible with stages Z2 or Z3 (2nd and 3rd distance protection zones).

Busbar
Distance
Circuit protection
Breaker 21
P111Enh
50/51

Feeder
PJ155ENd

Figure 9: VAMP 11F relay used as back-up for a dis tance protection device

The Watchdog contact of the distance protection (on a numerical protection unit) can be
wired to a VAMP 11F relay to optimize the trip time.
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2.8

1 ¥ Breaker Scheme

Application Notes

VAWP V11F

For HV/EHV substations with 1% circuit breaker arrangements (Figure 10), the zone
between the two circuit breakers and the switch section must be protected with a standard

ANSI 50 protection device.

The tripping time is an essential criterion to be considered when choosing this protection
device. VAMP 11F relays are perfectly suited for this application. The time-delay of the first
stage (tI>) is set to a low value (typically 100 ms above the circuit breaker failure time). This
will allow the relay to be blocked by the close contact of the associated switch.

Busbar

I

Circuit
Breaker

Circuit
Breaker

P

P111Enh
50/51

Circuit
Breaker

Busbar

Contactor \

v

Feeder

A

PJ156ENd

Figure 10: 1 ¥ Breaker Scheme



Application Notes VI1F/ EN AP v3.1

VAVP VI1F (AP) 6-25

2.9 Thermal Overload Protection (Model N, A, B, E)

Thermal overload protection can be applied to prevent damages to the equipment of the
electrical plant when operating at temperatures that are above the values designed for
maximum withstand. A prolonged overloading causes excessive heating, which may result in
premature deterioration of the insulation, or in extreme cases, insulation failure.

VAMP 11F relays incorporate a current-based thermal replica, using load current to
reproduce the heating and cooling of the equipment to be protected. The thermal overload
protection element can be set with both alarm and trip stages.

Heating within any plant equipment, such as cables or transformers, is of resistive type (I2R
x t). Thus, the quantity of heat generated is directly proportional to the current squared (I?).
The thermal time characteristic used in the relay is based on current squared, integrated
over time.

VAMP 11F relays automatically use the highest phase current as input information for the
thermal model.

The equipment is designed to operate continuously at a temperature corresponding to its full
load rating, where the generated heat is balanced by the heat dissipated through radiation
etc. Over-temperature conditions therefore occur when currents in excess of the rating are
allowed to flow for a certain period of time. It can be shown that temperatures during heating
follow exponential time constants and a similar exponential decrease of temperature occurs
during cooling.

In order to apply this protection element, the thermal time constant (Te) of the plant
equipment to be protected is therefore required.

A thermal time constant for cooling (Tr) is available for motor protection applications.

The following sections will show that different plant items possess different thermal
characteristics, due to the nature of their construction.

29.1 Time Constant Characteristic

This characteristic is used to protect cables, dry type transformers (e.g. type AN), and
capacitor banks.

The thermal time characteristic is given by:

e(%t) - ('2 _,(kx ' FLC)Z)

2 _ 2
1213
Where:

t =  Tripping time, following application of the overload current, I
T = Heating and cooling time constant of the protected plant equipment
1 = Largest phase current
Irc = Fullload current rating (relay setting ‘Thermal Trip’)
k = 1.05 constant, allows continuous operation up to < 1.05 Ir ¢
Ip =  Steady state pre-loading current before application of the overload

The tripping time varies depending on the load current carried before application of the
overload, i.e. whether the overload was applied from “hot” or “cold”.
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Mathematical formula applicable to VAMP Relays:
The calculation of the tripping time is given by:
K*-6|
tip=TeIn | ———
‘K - &rlp‘
Where:
tip, =  Tripping time (in seconds)
Te = Thermal time constant of the protected element (in seconds)
K = Thermal overload equal to I.q/(k*I8 >)
Ies = Equivalent current corresponding to the R.M.S. value of the largest phase
current.
16> = Full load current rating given by the national standard or by the supplier.
k = Constant associated with the thermal state formula (1.05).
0 = Initial thermal state. If the initial thermal state = 30% then 6 = 0.3
Bip = Trip thermal state. If the trip thermal state is set at 100%,
then B trip=1

The settings of these parameters are available in the menus:
PROTECTION G1/ [49] Therm OL
PROTECTION G2/ [49] Therm OL

The calculation of the thermal state is given by th e following formula:

-t

ST

kxl©>

0 being calculated every 20ms.
Setting Guidelines
The current setting is calculated as:

Thermal Trip (8yp) = permissible continuous loading of the plant equipment / CT ratio.
Typical time constant values are given in the following tables. The ‘Time Constant’
parameter is given in minutes.

Paper-insulated lead sheathed cables or polyethylene insulated cables are placed above the
ground or in conduits. The table shows t in minutes, for different cable rated voltages and
conductor cross-sections (CSA):

CSAmm? 6-11kV  [22kV 33 kv 66 kV
25-50 10 15 40 -

70 - 120 15 25 40 60
150 25 40 40 60
185 25 40 60 60
240 40 40 60 60
300 40 60 60 90

Time constant T (minutes)
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Time constant Te (minutes)

Limits

Dry-type transformers 40 Rating < 400 kVA
60 - 90 Rating 400 - 800 kVA
Air-core reactors 40
Capacitor banks 10
Overhead lines 10 Cross section = 100 mm? Cu
or 150mm?2 Al
Busbars 60

An alarm can be raised when reaching a thermal state corresponding to a percentage of the
trip threshold. A typical setting might be ‘Thermal Trip’ = 70% of thermal capacity.
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Cold Load Pick-Up

The Cold Load Pick-up feature allows selected settings of VAMP 11F relays to be changed
to react to temporary overload conditions that may occur during cold starts. This condition
may happen by switching on large heating loads after a sufficient cooling period, or loads
that draw high initial starting currents.

When a feeder is energized, the current levels that flow for a period of time following
energizing may differ greatly from the normal load levels. Consequently, overcurrent settings
that have been applied to give short circuit protection may not be suitable during this period.

The Cold Load Pick-up (CLPU) logic raises the settings of selected stages for a set duration
(tCL). This allows the protection settings to be set closer to the load profile. Cold load pick-up
cannot restart until the end of tCL duration. The CLPU logic provides stability, without
compromising protection performance during starting.

The CLP can be started by a digital logic Input Cold Load PU (Cold Load PU? 1: Cur+Input
or Cold Load PU? 2: Input (ABE)) which can be assigned to 52a CB status or by current
stages logic (Cold Load PU? 1: Cur+input ). If the Cold Load PU logic has to be triggered
by current criteria only, Cold Load PU Input (ABE) function must not be configured to any
digital input. Typically Cold Load PU (ABE) binary Input is wired to 52A CB status. If this
function is configured to selected input, both criteria will work in parallel way.

The following diagram shows the logic start for CLPU:

|> setting value
MAX SETTING GROUP 1(2) -
IA, 1B, IC JPROTECTION/
& [50/51] PHASE O/C G1(2)

1 Start |> Threshold
] [Reser)
tCL
Cold Load PU Input SETTR‘ZI;I?Roup
/PROTERTION: .
Cold Load PU? 2:Input COLD LOAD PU G1 (I> setting value {see above}) x -
T [Reser]

r

(Cold Load PU Level {SETTING GROUP [

Cold Load PU? 1:Cur.+Inpuf>
1(2)/PROTECTION / COLD LOAD PU G1(2))} &

T miMer O
10s
4 o
I<5%]n Time Delay

1> 10% In

PO930ENb

Figure 11: Cold Load Pick-Up Logic

Example of Application for Earth Fault Protection Applied to Transformers

Where an earth fault relay is residually connected on the primary side of a delta-star
transformer, no time-delay is required for co-ordination purposes, due to the presence of the
delta winding. However, a nominal time-delay or stabilizing resistor is recommended, to
ensure transient stability during transformer energizing.

The CLPU logic may be used in a similar manner to that previously described for the motor
application.

This method will not provide stability in the event of asymmetric CT saturation (as a result of
an unbalanced fault condition). In this case, use a stabilizing resistor.
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2.11 Switch On To Fault / Trip On Reclose Protectio n (Model A, B, E)
2.11.1  General

In some feeder applications, fast tripping may be required if a fault is still present on the
feeder after the reclosure of the circuit breaker (Close on to fault).

Some faults may not be cleared after a reclose due to the fact that the conditions that led to
the fault have not been removed from the feeder after a reclosing cycle or a manual trip, or
due to earthing clamps left on after a maintenance visit. In these cases, it may be desirable
to clear the fault more quickly, rather than wait for the DMT or IDMT trip time-delay
associated with the involved protection to elapse.

In the case of a CB being manually closed, a switch on to an existing fault may occur. This
situation is particularly critical because the overcurrent protection element would not clear
the fault until the set time-delay has elapsed. It is then desirable to clear the fault as fast as
possible.

Enabling and setting the SOTF (Switch On To Fault) function can be done under the
SETTING GROUP x/PROTECTION Gx/SOTF submenu.

Crossing of SOTF threshold will initiate the SOTF function.
2.11.2 SOTF description
The following signals can activate the SOTF function:

- closing by Input (Manual Close Input) ,

- manual closing controlled by the HMI, (Close key order ),
- front panel communication control (HMI order),
- rear communication control (Rear Com order ),

The diagram below illustrates this functionality.

Inrush detection (12h/11h) &
5.
SOTF? 3: Trip-Inrush Bi SOlRz2 e
Block.tSOTF Input Q &
& Alarm Recorder
[ sOTF? 0: disabled g ,TsRol
Start SOTF Threshold tSOTF>
Time Delay
& - (0-200s) tSOTF >
S
[50/51] SOTF G1(G2)
52 Unblock.
- Pulse -
OR (0-200s)
M GLOBAL SETTINGS/ Start SOTF
CIRCUIT BREAKER/
Manual Close Input
INSTANTENOUS
Recorder

B> —L@
e
I_ Protect. Trip pulse
SOTF? 4: Trip-Latch >—l— &
Fault Recorder
SOTF? 1: Trip OR
SOTF? 3: Trip-Inrush B.r>——

P0921ENb

Figure 12: SOTF Logic Diagram

When at least one of the selected signals has been detected, a 52 Ublock.SOTF Time
(GLOBAL SETTINGS/ CIRCUIT BREAKER/ 52 Unblock.SOTF Time submenu) timer starts
to activates SOTF protection element.
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Once this timer (52 Ublock.SOTF Time ) is active and SOTF thresholds have been crossed,
the tSOTF settable time-delay starts. This settable time-delay is particularly useful in
applications where fault selectivity in stages two or three is required.

This time-delay (tSOTF) is also useful in cases where serious transients may be present,
where the three poles of the CB do not all close at the same time and in cases where the CB
may not close instantaneously.

tSOTF can also be considered as a trip time-delay that substitutes itself to the trip time-delay
associated with the crossed threshold so that the tripping time is accelerated.

If a trip due to switch on to fault occurs during the reclaim time of the ARC, the trip will be
final and the ARC will be locked.

If the SOTF stage is reset before the settable time-delay tSOTF elapses, the SOTF function
is reset.
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LOCAL / REMOTE MODE (Model A and E)
General

The goal of this feature is to make it possible to block commands sent remotely through
communication networks (such as setting parameters, control commands, etc.), so as to
prevent any accidents or maloperation during maintenance work performed on site.

A digital input labeled “Local CTRL mode " is assigned to this feature. In Local mode, only
the synchronizing time signal is allowed.

The local mode can also be set in default CTRL mode cell. The Local/Remote mode state is
displayed in this cell.

Setting

The Remote Mode state can be set in the GLOBAL SETTINGS/CIRCUIT BREAKER/
Remote CTRL Mode cell:

- 0: Remote only — Local control via an input or/and the HMI or/and the Close/Trip key
are blocked.

- 1: Remote + LOC - Local and Remote control are permitted.
Note: The auto-recloser is not blocked via the Local/Remote Mode.

When the “Local” input is energized, all remote commands are blocked. When the “Local”
input is de-energized, remote control commands are accepted.

If local/remote switching has to be done outside of the V11F, the output configuration can be
as follows (Figure 13):

- the protection trip is assigned to the Prot.Trip pulse output,
- the remote close command is assigned to the Close CB Order output,

- the remote trip command is assigned to the Trip CB Order output.

REMOTE: opened
P116 DCV- DCV+ LOCAL: closed

— Switch
| ~ REMOTE/LOCAL

Local CTRL Mode

I/‘
| |

e e
RL2 |/ Manual Trip CB

Trip CB
rip CB Order Coil

RL3 |/ —1 ¢

Close Order ¢ Close CB Caoll
RL1

Protection |/ ¢ Protection Trip

Trip (pulse) CB Coil

P0947ENa

Figure 13: Example of Local/Remote Application

If separate output contacts for remote and local commands are required because external
Local/Remote switching is used, commands sent remotely should be assigned to:
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- Comm.Orderl for a remote trip command,

- Comm.Order2 for a remote close command,

The protection trip is assigned to the Prot.Trip pulse output.

The Local Trip (HMI, Input, Trip key) is assigned to the Trip CB Order output.

The Local Close (HMI, Input, Trip key) and the Auto-reclose function are assigned to the
Close CB Order output.

Example for the above application:

In the following scheme (Figure 14), the user may assign the different signals to different
relays: “TRIP” signal may be assigned to the trip relay (Prot.Trip pulse and Trip CB Order) ,
the Comm.Orderl (remote trip) signal to the auxiliary relay number 2, the Close CB Order
signal to the auxiliary relay number 3 and the Comm.Order2 (remote close) to the auxiliary
relay number 4.

DC V+ REMOTE: 1,2 closed; 7,8 closed; 3,4 open; 5,6 open
P116 —_ LOCAL: 3,4 closed; 5,6 closed; 1,2 open; 7,8 open

Switch
REMOTE/LOCAL

—® @1
) _~" Local Trip @ @

' _~ Local Close @ @ ¢
@

RL2
Comm.Order 1
(remote trip)

RL4
Comm.Order 2
(remote close)

RL3
Close Order
(AR close)

RL1
Protection
Trip (pulse)

NN

P0948ENa

Figure 14: Example of Local/Remote Application
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2.13 Selective scheme logic (Model E)

The following figure describes the use of non-cascade protection schemes using the start
contacts from downstream relays to block operation of upstream relays.

In the case of Selective Overcurrent Logic (SOL), the start contacts are used to increase the
time-delays of upstream relays, instead of blocking them. This provides an alternative
approach to achieving a non-cascade type of overcurrent scheme. It may be more familiar to
some utilities than the blocked overcurrent arrangement.

X

X

PJ178ENd

Figure 15: TYPICAL SCHEME LOGIC

The SOL function temporarily increases the time-delay settings of the second and third
stages of phase overcurrent, derived and measured earth fault and sensitive earth fault
protection elements. This logic is initiated by energizing the appropriate logic input (SEL1 or
SEL2) as selected in SETTING GROUP x/INPUTS CONFIGURATION Gx menu.

To allow time for a start contact to initiate a change of setting, the time settings of the second
and third stages should include a nominal delay. Guidelines for minimum time settings are
identical to those given for blocked overcurrent schemes.

The tSell and tSel2 timers can be independently set from 0 to 200 s (SETTING GROUP
x/IPROTECTION Gx/LOGIC SELECT. Gx menu).
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2.14 Auxiliary timers (available in B, A and E)

Four auxiliary timers tAux1, tAux2, tAux3, tAux4 are available and associated with Auxl,
Aux2, Aux3, Aux4 logic inputs (refer to SETTING GROUP x/INPUTS CONFIGURATION Gx
menu). When these inputs are energized, the associated timers start and, when the set time
has elapsed, the associated output relays close (refer to SETTING GROUP x/OUTPUT
RELAYS CONFIGURATION Gx menu). Time-delays can be independently set from 0 ms to
600 s (SETTING GROUP x/PROTECTION Gx/AUX TIMERS Gx menu).

AUX function can be configured to:

- Trip CB (Protect.Trip , Prot.Trip pulse , Disturbance and Fault Recorder, TRIP LED and
FLAG)

- Alarm signal (Alarm, Alarm LED),

- Trip CB with Inrush blocking (Protect.Trip , Prot.Trip pulse , Disturbance and Fault
Recorder, TRIP LED and FLAG)

- Trip CB with latching up to signaling reset (Protect.Trip , Prot.Trip pulse , Disturbance
and Fault Recorder, TRIP LED and FLAG)

- Load Shedding triggered via AUX input (Trip CB Order), tAUX is time-delay for trip,

- Auto-reclose after Load Shedding triggered via AUX input (high level); tAUX is time-
delay for close (Close CB Order) ,

- Auto-reclose after Load Shedding triggered via AUX input (low level); tAUX is time-delay
for close (Close CB Order) ,

For more details about: Trip CB, Alarm signal, Trip with Inrush blocking, Trip CB with latching
refer to the Operation Chapter (V11F/EN OP)

AUX and tAUX signal can be assigned to LEDs or outputs.

AUX1, AUX2 and AUX3 can be blocked via binary input assigned to the Block.AUXn
output.

Binary Inputs can be configured to AUX5 and AUX6. These AUX functions have no timers
and can be used as logic bridge between inputs and: LEDs and/or outputs.

An example of Load Shedding and Auto-reclose after Load Shedding logic is shown: Figure
16.

MiCOM x MiCOM x MiCOM
P92x ~77 P111Enh -~ P111Enh
nou Input 1
tf< " t1Aux1 (LS) & AUX1 (LS) &
tAuxz (AR/LS Lo) AUX2 (AR/ LS Lo)
PJ179ENd

Figure 16: An example: Load Shedding and Auto-recl  ose after Load Shedding logic.
Separate inputs for: LS (AUX1) and AR after LS (AUX 2)
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Rear Com order

Close key order

Manual Close Input

| Protection Trip

| CB closed (52A)

[ AUX1? 5: Load Shedding

[ CB opened (528)

5

T TiMER 0
T 1

tAUX1
SETTING GROUP
1(2)

(J)(I')Ol_

»—| Trip CB Order

AUX1 >

OR

/PROTECTION/
AUX TIMERS G1(2)
With 20ms delayed
reset

,:

| AUX27? 6: AR after LS Hi

Qo

T mMER O
| —

tAUX2
SETTING GROUP

T mMER O
| —

tAUX1 >

tOpen Pulse

min +150ms
GLOBAL SETTING
JCIRCUIT BREAKER

12)
JPROTECTION/
AUX TIMERS G1(2)

Close CB Order >
tAUX2 >
AUX1 >

PJO13ENDb

Figure 17: Load Shedding and Auto-reclose after Lo

inputs for: LS (AUX1) and auto-reclose after LS (AU
configured to AUX1, Input 2 to AUX2) —see Figure 1 6

ad Shedding logic. Separate

X2) (for example: Input 1

MiCOM
P92x

tf>

tf<

Input 1
AUX1
(LS)

MiCOM
P111Enh

(AR/ LS Hi)

Input 2
AUX2

MiCOM
P111Enh

Input 1
AUX1
(LS)

A

AUX2

Input 2

(AR/ LS Hi)

PJ180ENd

Figure 18: An example: Load Shedding and Auto-recl
Separate inputs for: LS (AUX1) and auto-reclose aft

ose after Load Shedding logic.
er LS (AUX2)
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Rear Com order

Close key order

Manual Close Input

| Protection Trip

| CB closed (52A)

[ AUX1? 5: Load Shedding

5

AUX1 >

T TiMER ©
¢ {

tAUX1
SETTING GROUP
12)
/PROTECTION/
AUX TIMERS G1(2)
With 20ms delayed
reset

»—| Trip CB Order

CBCL()I_

OR tAUX1 >

| CB opened (52B)

T 0
—’| TIMER
&

& tOpen Pulse
1 —1 min +150ms
GLOBAL SETTING
/CIRCUIT BREAKER

=

Qo

| AUX2? 6: AR after LS Lo

T TMER 0
 —

tAUX2
SETTING GROUP
1Q)
/PROTECTION/
AUX TIMERS G1(2)

Close CB Order >

tAUX2 >

AUX2 >

PJ914ENb

Figure 19: Load Shedding and Auto-reclose after Lo ad Shedding logic. The same
input for: LS (AUX1) and AR after LS (AUX2) (for ex ample: Input 1 configured to
AUX1 and AUX2) - see Figure 18
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2.15 Setting Group Selection

VAMP 11F relays have two protection setting groups called PROTECTION G1 and
PROTECTION G2. Only a one group is active at any time.

If a group is used in an application it is possible to remove the other group from the menu in
order to simplify the setting procedure. If one group only is chosen the relay uses Group 1
even if the other parameters are set to Group 2 (Inputs, Menu, Remote Group Setting).

The selection of the number of groups is done at GLOBAL SETTINGS/SETTING GROUP
SELECT/ Number of Groups: 1: One Group  or 2: Two Groups.

If 1: One Group is selected, the SETTING GROUP 2 column and the setting group cell are
hidden in menu.

Switching between the groups can be done via:

- a selected binary input (ABE) assigned to the Setting Group 2 logic input
(SETTING GROUP x/INPUTS CONFIGURATION Gx submenu),

- the relay front panel interface (GLOBAL SETTINGS/SETTING GROUP SELECT/
Setting Group: 1: Groupl or 2: Group2 ),

- through the communications port (refer to Mapping Database for detailed
information).

Switching between setting groups can be done even while a protection function is active (no
timers are resetting).

The user can check which one of the setting groups is active looking in the OP
PARAMETERS menu: Active Set Group cell.

The user can also assign the active group (Setting Group x function) to an output relay
(SETTING GROUP x/OUTPUT RELAYS CONFIGURATION Gx) or to an LED (SETTING
GROUP x/LEDs CONFIGURATION G1).

Setting group change via a digital input
It is possible to change the setting group by energizing a digital input (ABE) (on level).

If the setting group switchover is done via a binary input (ABE), the change from Group 1 to
Group 2 is executed after the set time-delay: t Change Setting G1->G2 (GLOBAL
SETTINGS/SETTING GROUP SELECT) (ABE). The switch from Group 2 back to Group 1 is
instantaneous.

Switch between Active Groups via a Binary Input ( ABE)

When powering up the relay, the selected group (Group 1 or Group 2) corresponds to the
state of the logic input assigned to Setting Group 2 . This means:

A — Reverse Inp.Logic =0 and Setting Group2 =1
(SETTING GROUP x/INPUTS CONFIGURATION Gx_submenu),

If the programmed logic input starts being supplied with +V, then after the t Change Setting
G1->G2 time-delay the active group will be G2.
If the programmed logic input is not supplied with +V, then the active group will be G1.

B — Reverse Inp.Logic =1 and Setting Group2 =1
(SETTING GROUP x/INPUTS CONFIGURATION Gx submenu),

If the programmed logic input is supplied with +V, then the active group will be G1.
If the programmed logic input stops being supplied with +V, then after the t Change Setting
G1->G2 time-delay the active group will be G2.
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Notes: 1. Binary Input configuration is associated with both Setting Groups,
so that if in a Setting Group the selected binary input is assigned to
Setting Group 2 , in the other group it must be set to Setting Group 2
as well, otherwise no switch will occur.

2. If the V11F is powering up (from the currents or the auxiliary
voltage) and Group 2 is selected via a binary input, the t Change
Setting G1->G2 time-delay is ignored (changing to setting group 2 is
instantaneous — without time-delay).

3. The setting group switch is based on the level of the binary input.
So as long as Setting Group 2's logic signal is high, the V11F uses
Setting Group 2.

Switch between Active Groups via the Menu ora Remo  te Command (RS485, USB)

By using the relay front panel interface it is possible to change the active setting group:
1: Groupl or 2: Group2 (menu cell: GLOBAL SETTINGS/SETTING GROUP SELECT/
Setting Group ).

Above menu cell is common for changing from panel interface and via remote command
(RS485 or USB).

It means that if the GLOBAL SETTINGS/SETTING GROUP SELECT/ Setting Group menu
cell is set to 1: Groupl and the remote setting group 2 command is executed, the value of
menu cell: GLOBAL SETTINGS/SETTING GROUP SELECT/ Setting Group  will be
changed to 2: Group2 value (Active group: 2).

Setting group 1 will be applied if:

- 1:Groupl is set in the GLOBAL SETTINGS/SETTING GROUP SELECT/ Setting
Group menu cell from the relay's front panel interface,
or

- the remote setting group 1 command is executed. The value of the GLOBAL
SETTINGS/SETTING GROUP SELECT/ Setting Group menu cell will then be changed
to 1: Groupl .

WARNING: If the digital input has been assigned to the setting group change, it is not
possible to change the setting group via remote communications. If changing via
Menu or RS485 is required ensure that no input is assigned to Setting Group 2 .

Priority

The detailed logic table for setting group selection is shown below:

) : Front Panel
Binary Input Setting and Active Group
Group 2 (ABE) Remote Setting
Not configured Gl Gl
Not configured G2 G2
G1 G1 Gl
G1 G2 Gl
G2 G1 G2
G2 G2 G2

Note: If a setting group change initiated by a remote command has not been effected due of
priority settings, that command is ignored (not recorded in the V11F logic for the future, when
priority settings allow changing).

It is possible to assign an Active Group state to an output contact by setting the output
contact to the Setting Group x output (SETTING GROUP x/OUTPUT RELAYS
CONFIGURATION Gx.

If Active Group signaling is required, some LEDs should be assigned to the Setting Group x
function (SETTING GROUP x/LEDs CONFIGURATION Gx ).
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2.16 Maintenance Mode (Model A and E)
This menu allows the user to check the operation of the protection functions.
It is possible to set following Maintenance mode options (settings):

e “No” - Maintenance mode is disabled. All window cells below are hidden
(Maintenance mode is the latest cell in COMMISIONING column)

e “Yes,outp.trips ” - Maintenance mode is enabled. In this mode all test cells in
COMMISIONING column are shown. During tests outputs are energized.

“Yes,outp.block ” - Maintenance mode is enabled and all test cells in
COMMISIONING column are shown. In this mode, the high state of output functions
are ignored (control of outputs are blocked).

This option allows the user to check the operation of the protection functions without
actually sending any external command (Tripping or signalling).

Depends on the rear protocol selected in menu, transmission of information to SCADA is
blocked (Modbus RTU) or sent (IEC 103) with additional information to know that V11F is in
Maintenance mode (refer to Communication chapter and EN 60870-5-103 standard).

Changing of setting from “No” to “Yes,....” from the front panel activate this mode for 5
minutes only. After this time the option is automatically switched to “No”.

The selection of the maintenance mode is possible by logic input (the level), control
command (rear or front port), or by front panel interface. The maintenance mode is
terminated by:

» Low state of logic input assigned to Maintenance mode function,

» Control command which activate this mode (rear command or setting: “Yes,....")
and by turning off the power supply.

Note: Maintenance rear command is available in Modbus protocol only

When this menu is activated (set to: “Yes,outp.trips " or “Yes,outp.block ), the Alarm led is
lit. Additionally it is possible to configure Maintenance Mode to programmable LED.

In “Yes,outp.block " case, all the output contacts are blocked, and no command can be
issued to these contacts, even if a protection threshold associated with one of these output
contacts has been crossed. (If a protection threshold is crossed, all associated LEDs will
be ON, even the TRIP LED, if protection element is set to Trip).
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Negative Sequence Overcurrent Protection (Mode | E)

In traditional phase overcurrent protection schemes, overcurrent thresholds must be set
above the maximum load current levels. This limits sensitivity of the relay. Most protection
schemes also use an earth fault element based on residual current, which improves
sensitivity for earth faults. However, it can happen that some faults occur and stay
undetected by such schemes.

Any unbalanced fault condition will produce negative sequence current. Thus, a negative
phase sequence overcurrent element can detect both phase-to-phase and phase-to-earth
faults.

This section describes how negative phase sequence overcurrent protection may be applied
in conjunction with standard overcurrent and earth fault protection in order to solve some
application problems.

. Negative phase sequence overcurrent protection is more sensitive to resistive phase-
to-phase faults than phase overcurrent elements, which may not operate.

. In some applications, an earth fault relay may not be able to detect a residual current
because of the configuration of the network. For example, an earth fault relay
connected on the delta side of a delta-star transformer is unable to detect earth faults
on the star side. However, negative sequence current will be present on both sides of
the transformer in any fault condition, independently of the transformer configuration.
Therefore, negative phase sequence overcurrent element may be used to provide
time-delayed back-up protection for any uncleared asymmetrical faults.

. Where fuses are used to protect motors on rotating machines, a blown fuse produces
a large amount of negative sequence current. This is a dangerous condition for the
machine because negative phase sequence current generates overheating. Then, a
negative phase sequence overcurrent element may be used to back-up motor
protection relays.

. It may also be required to trigger an alarm to announce the presence of negative
phase sequence currents in the system. Operators are then prompted to investigate
the cause of the unbalance.

The negative phase sequence overcurrent elements have a current pick up setting, 12>, and
can be time-delayed using configurable timer tI2>.

12> stages can be set under the SETTING GROUP x/PROTECTION G1 (2)/[46] NEGATIVE
SEQ. O/C menu column.

The current pick-up stage 12> must be set to a value that is higher than the normal negative
phase sequence current because of the normal unbalance conditions on the network. This
can be done practically during the commissioning, using the MEASUREMENTS menu of the
relay to display the negative phase sequence current value. Then, this value has to be
increased by 20%.

Where negative phase sequence element is used to clear particular cases of uncleared
asymmetric faults, the stage setting have to be calculated based on a fault analysis of that
particular system, due to the complexities involved. However, to ensure that the protection
element will operate, the current pick-up value has to be set to approximately 20% below the
lowest calculated negative phase sequence fault current for a specific remote fault.

It is essential to set correctly the time-delay associated with this function. It should also be
noted that this element is used primarily as a back-up protection to other protective devices
or to provide an alarm. Therefore, this function is usually set with a long time-delay.

Care must be made to ensure that the time-delay is set above the operating time of any
other protection device (at minimum fault level) present on the system and that may react to
unbalanced faults, such as:

. Phase overcurrent elements
. Earth fault elements

. Broken conductor elements
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. Negative phase sequence influenced thermal protection elements

The tI2> time-delay associated with the 12> stage can be set under the menu SETTING
GROUP x/PROTECTION G1 (2)/[46] NEGATIVE SEQ. O/C.

Broken Conductor Detection (Model E)

Most of the faults that affect a power system occur between one phase and the earth or
between two phases and the earth. These faults are shunt faults and are caused by lightning
discharges and other overvoltages generating flashovers. They may also arise from birds on
overhead lines or mechanical damage on underground cables, etc.

Such faults lead the current to increase appreciably and therefore they can easily be
detected in most applications. Open circuit faults are a different type of faults that can
happen in electrical networks. These faults can be caused by broken conductors, blown
fuses or maloperation of a pole of a circuit-breaker.

Series faults will not lead to an increase in phase current and therefore they cannot easily be
detected by common overcurrent relays. However, this type of fault produces an unbalance
that creates negative phase sequence current, which can be detected.

The use of negative phase sequence overcurrent is then recommended to detect such faulty
conditions. However, on lightly loaded lines, the value of the negative sequence current
caused by a faulty condition may be very close to, or even inferior, to the full load steady
state unbalance generated by CT errors, load unbalances, etc. As a consequence, a
negative sequence protection element would not work for low level of loads.

As a solution, the VAMP 11F have a protection element that measures the ratio between the
negative and the positive phase sequence current (I2/I11). By using this ratio rather than
only the measured 12, the relay will be able to detect a fault condition independently of the
load level on the power system, since the ratio remains approximately constant whatever the
variations in load current. It is then possible to have a more sensitive setting.

Note: The Broken Conductor function is inhibited if the value of the current
flowing in each of the three phases is below Brkn Cond I< block
undercurrent threshold (factory setting: 10% of the nominal current).

Setting Guidelines

On single point earthed power systems, there is a low zero sequence current flow and the
ratio Is2/Isl that flows is close to 100%. On power systems with multiple earthing,
(assuming that the impedances in each sequence system are equals), the ratio 12/I1 will be
equal to 50%.

It is possible to calculate the ratio I2/I1 corresponding to various system impedances,
according to the following equations:

L= Eq(Zo+Z
VAV LS Y AVAS FLYA

e = JZO—
T ZZoVZ1ZotZ0Z,
Where:
E,= Power System Voltage
Zo= Zero sequence impedance
Z, = Positive sequence impedance
Z,= Negative sequence impedance
Therefore:
ﬁ = A
L~ ZotZ,

As a consequence, for an open circuit in a particular part of the system, I2/I1 can be
determined from the ratio between the zero sequence and the negative sequence
impedance. It must be noted however that this ratio may vary depending on the location of
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the fault. It is therefore desirable to apply a setting that is as sensitive as possible.
Practically, the levels of standing negative phase sequence current present on the system
guide the choice of this minimum setting. A system study or the use of the relay's
measurement data during commissioning are two ways to determine this minimum setting.
If the latter method is chosen, it is important to record measurements during maximum load
conditions, to ensure that all single-phase loads are taken into account.

A time-delay (tBCond) is hecessary to ensure co-ordination with other protective devices.
Setting Example

The following information comes from a the relay commissioning report;

Irc =500 A

12=50 A

Then:

I2/11 =50/500 = 0.1

To include some margin and tolerate load variations, it is typical to set this value 200%
above this result: Therefore, RATIO 12/I1 = 20%

Set tBCond to 60 s to allow short circuits to be cleared by time-delayed protection elements.
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Description and Setting Guide of the Auto-Recl  ose Function (Model E)
Introduction
An analysis of faults on overhead line network has shown that:
. 80-90% of faults are transient in nature,
. the remaining 10-20% of faults are either non-permanent (arcing faults) or permanent.

A transient fault is a self-clearing ‘non-damage’ fault. This type of fault can be isolated and
cleared by the immediate tripping of one or more circuit breakers, and does not reappear
when the line is re-energized. The most common causes of transient faults are lightning,
insulator flashover, clashing conductors and debris blown by the wind.

The initial trip might not clear a non-permanent or permanent fault, and the use of the
reclosing sequence could be necessary in order to clear it. A small tree branch falling on the
line could cause a non-permanent fault. Permanent faults could be caused by broken
conductors, transformer faults, cable faults or machine faults, which must be located and
repaired before the supply can be restored.

Most of the time, if the faulty line is immediately opened, and the fault arc is allowed
sufficient time to de-ionize, reclosing the circuit breakers will result in the line being
successfully re-energized. Auto-reclosing schemes are used to automatically reclose a
switching device once a time-delay started after the CB has opened has elapsed.

On HV/IMV distribution networks, the Auto-reclose function is used mainly for radial feeders
where system stability problems do not generally arise. Using the auto-recloser minimizes
outage time and reduces operating costs.

Automatic reclosing allows a substation to operate unattended: the number of visits to
manually reclose a circuit breaker is substantially reduced. This feature constitutes therefore
an important advantage for substations supervised remotely.

On circuits using time-graded protection, the auto-recloser allows the use of instantaneous
(fast) protection (Fast O/C Trip function in SETTING GROUP x/PROTECTION Gx/[79]
AUTORECLOSE Gx menu) to issue a high speed first trip. With fast tripping, the duration of
the power arc resulting from an overhead line fault is reduced to a minimum, thus lessening
the chance of damage and of the transient fault developing into a permanent fault. To avoid
maloperation because of transients, it is possible to assign a short time-delay to the fast trip:
Fast O/C Trip Delay setting (SETTING GROUP x/PROTECTION Gx/[79] AUTORECLOSE
Gx menu column) above the typical transient time value. The fast trip can be associated with
phase-to-phase faults (Fast O/C Trip) and/or earth faults (Fast E/Gnd Trip), separately for
every shot in the auto-reclose sequence. If in Fast O/C Trip configuration the setting for
chosen trip shot is ' 0 ', the trip is executed after the time-delay of the protection element. If it
is setto '1', the time-delay set in the Fast O/C Trip Delay menu cell is applied. In some
regions the typical setting of the fast trip for a 2-shot AR is set:

- Fast O/C Trip (trip shots): 00011 (The first and second trips with Fast O/C Trip Delay to
reduce to minimum the resulting power arc; The third — final — trip after the time-delay of
the protection element to ensure the grading in the power system — trip selectivity)

- Fast E/GND Trip (trip shots): 00000 (alls trips re executed after the time-delays of the
protection elements).

Fast O/C Trip — refers to all O/C stages in the PHASE O/C menu column: B>, B>, B>>.

Fast E/GND Trip — refers to all E/lGND stages in the PHASE E/GND menu column: IN_1,
IN_2, IN_3.

Fast O/C (E/GND) Trip Delay is associated with a DMT characteristic even if the protection
element is set to an IDMT characteristic. For the fast trip the reset time-delay of the
protection element is not applied.

Using a short time-delay prevents the blowing of fuses and reduces circuit breaker
maintenance by eliminating pre-arc heating when clearing transient faults.

The figure below shows an example of 4 auto-reclose cycles (maximum numbers of allowed
cycles) until the final trip (tD1, tD2, tD3, tD4 = dead times 1, 2, 3 and 4, tR = Reclaim time).
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Figure 20: Typical Auto-Reclose Sequence

When short time-delay protection is used with auto-reclosing, the scheme can be arranged
to block the instantaneous element after the first trip. Therefore, if the fault persists after re-
closing, time-graded protection will issue discriminative tripping with fuses or other protection
devices, resulting in the isolation of the faulted section. However, for certain applications,
where the majority of the faults are likely to be transient, it is not uncommon to allow more
than one instantaneous trip before instantaneous protection stops being applied or the time-
delay for fast trip is set.

Some schemes allow a number of re-closings and time-graded trips after the first
instantaneous trip, which may result in the burning out and clearance of non-permanent
faults. Such an approach may also be used to allow fuses to operate in teed feeders where
the fault current is low.

Any decision to apply the Auto-reclose function would be influenced by all known data about
the frequency of transient faults (for instance feeders which consist partly of overhead lines
and partly of underground cables). When a significant proportion of the faults are permanent,
the advantages of auto-reclosing are small, particularly since re-closing on to a faulty cable
is likely to compound the damage.

The auto-reclose function has four inputs that can be assigned to the auto-reclosing logic.
These inputs can be mapped to opto-isolated inputs in the SETTING GROUP
x/PROTECTION Gx/INPUT CONFIGURATION menu. External contacts can then be wired
to these inputs and influence the auto-recloser scheme. These four logic inputs are:

- one external CB Faulty signaling,
- two external starting commands,

- one external blocking command.
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The following table gives the “AUTOMAT.CTRL/Inputs” menu assigned to the auto-reclose
logic input.

INPUT AUTO-RECLOSE Gx [79] ADVANCED
CONFIGURATION  submenu enabled SETTING submenu
Gx submenu: with: enabled with:
External CB CB FLT Ext.Sign. CB FLT Monitor.?
faulty signaling 1:Yes
External starting AUX1 Close Shot ? 4321
commands (Note: AUX1 timer | aUX1 1111
should be set to

(‘1' — means that

Trip) closing is enabled)
External starting AUX2 Close Shot ? 4321
commands (Note: AUX2 timer | (aux2 1111

should be set to s

Trip) (‘1 — means that

closing is enabled)

External blocking | Block 79 Block.via Input?
command 1: Yes

External CB Fail signaling

Most of circuit breakers provide one trip-close-trip cycle. A time-delay is necessary for the
CT to return to its nominal state (for example, the spring that allows the circuit breaker to
close should be fully charged). The state of the CB can be checked using an input assigned
to the CB FLT Ext.Sign. function. If, on completion of the tCB FLT ext time (GLOBAL
SETTINGS/CIRCUIT BREAKER submenu), the CB FLT ext (Alarm) indicates a failed state
of the CB, a lockout occurs and the CB remains open.

External Starting Commands

Two independent and programmable inputs (AUX1 and AUX2) can be used to initiate the
auto-reclose function from an external device (such as an existing overcurrent relay). These
logic inputs may be used both independently and in parallel with the overcurrent elements.

Notes: 1. The input must be assigned to an AUXx function (SETTING
GROUPX/INPUT CONFIGURATION Gx),

2. AUXx must be set to Trip (SETTING GROUP x/PROTECTION
Gx/AUX TIMERS Gx/AUXx?) and time-delay tAUXx must be
configured (instantaneous: tAUXx set to 0 s),

3. The tAUXx Close Shot cell must be set for every cycle (Close
shot).

Internal and External Blocking Commands

The auto-recloser can be blocked by an internal or an external control. It can be used when
a protection is needed without requiring the use of the auto-recloser function.

The external block is the Block [79] input.
The internal block can be a final trip, a number of [79] rolling demand valid or an [79] conflict.

A typical example is on a transformer feeder, where the Auto-reclose may be initiated from
the feeder protection but need to be blocked from the transformer protection side.
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Auto-reclose Output Information

The following output signals can be mapped to an LED (see SETTING GROUP x /LEDS
CONFIGURATION Gx menu) or to output relays (see SETTING GROUP x/OUTPUT
RELAYS CONFIGURATION Gx menu) in order to provide information about the status of
the auto-reclose cycle:

- Auto-reclose cycle in progress
- Final Trip

- Internal block

- External block

- Auto-reclose successful

The following table gives the SETTING GROUP x /LEDS CONFIGURATION Gx and the
SETTING GROUP x/OUTPUT RELAYS CONFIGURATION Gx menus used to assign the

auto-reclose output signal.
LEDs menu Output relays menu

Auto-reclose in progress 79 in Progress 79 in Progress
Final Trip 79 Trip Final 79 Trip Final
Internal block 79 Lockout 79 Lockout
External block 79 Blocked 79 Blocked
Auto-reclose successful 79 Success. 79 Success.

Auto-reclose in progress

The “Auto-reclose in progress” signal is present during the complete reclosing cycles from
protection initiation to the end of the reclaim time or lockout.

Final trip

The "Final trip" signal indicates that a complete auto-reclose cycle has been performed and
that the fault has been cleared.

The "Final trip" signal can be reset after a manual closing of the CB after the settable Inhibit
Time t 7 on Close (GLOBAL SETTINGS/ [79] ADVANCED SETTING ) time-delay or reset
via a Reset Command

Auto-reclose Logic Description

The auto-reclose function makes it possible to automatically control the CB's reclosing cycles
(two, three or four shot cycle, settable using the Close Shot ? parameter — separate for
each O/C and E/GND protection element (SETTING GROUP x/PROTECTION Gx/[79]
AUTO-RECLOSE Gx menu).

Dead times for all the shots (reclose attempts) can be independently adjusted.

The number of shots is directly related to the type of faults likely to occur on the system and
the voltage level of the system (for instance medium voltage networks).

The Dead Time (tD1, tD2, tD3 and tD4) and the minimum drop-off time start when the CB
has tripped (when the 52a input has dropped off — Start Dead t on 1: CB trips or the
protection element has reset — Start Dead t on O: Protect.Reset configuration option).
The Dead Time is set to initiate the auto-recloser when the circuit breaker is opened.

At the end of the relevant dead time the close command (Close CB Order ) is executed and
the CB supervision timer is started. The length of this timer is equal to: tClose Pulse
(GLOBAL SETTINGS/CIRCUIT BREAKER ) + 150 ms. If the CB is not closed after this time-
delay, the auto-recloser is locked out and Alarm is issued (Alarm CB Time Monitor ).

The reclaim time (Reclaim Time tR ) starts when the CB has closed. If the circuit breaker
does not trip again, the Auto-reclose function resets at the end of the reclaim time.
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If a protection element operates during the reclaim time, the relay either advances to the
next shot programmed in the auto-reclose cycle, or it locks out (see Inhib.Trip function
description).

The total number of reclosures is displayed in the RECORDS/ COUNTERS/
AUTORECLOSE COUNTER menu cell.

Auto-reclose Inhibit Trip

The trip inhibit is used for following cases:

- e/f protection in neutral-insulated or compensated systems. The A/R can clear a non-
permanent fault in the first cycles. If it will be permanent fault, there will be no the final
trip up to reset of the protection trip.

- application where for example the setting for the 1> stage covers more than the
protected zone, so that the [79] can clear faults downstream too, but the final trip will
be executed by the downstream relay or a fuse, therefore in the upstream relay, tI>
should be inhibited — waiting for tI>> trip of the downstream relay).

Note: for this case Fast Trip O/C function can be used too (see below).

It is recommended to set another protection stage with setting for Alarm only, to inform that

this fault was not cleared by autorecloser so it’s still present (tripping from this protection

element is inhibited). For above case when the auto-reclose is successful, the reset of

inhibition is applied after reset of protection stage (current below the stage value).

For another case when during inhibition of protection element, another protection element

(set to run [79]) makes a trip after going to the next cycle (the next A/R close command is

executed) the inhibition is reset and the further action depends on the configuration:

- if in the next cycle this protection element is still set with inhibition, the protection
element is still inhibited

- if in the next cycle this protection element is not set with inhibition, but the fault is still not
cleared, this protection element will trip CB (If another protection element moves auto-
reclose to the next cycle, the inhibition is removed automatically and [79]logic checks
configuration for the next [79] shot).

Auto-reclose Inhibit after Manual Closing

The Inhibit Time t Jon Close timer (GLOBAL SETTINGS/ [79] ADVANCED SETTING) can
be used to block the auto-reclose cycle being initiated after the CB has been manually
closed onto a fault. The Auto-reclose is blocked for the duration of Inhibit Time t Jon Close
after a manual CB Closure (The blocking indication: [79] blocked , the reason of blocking:
[79] Tempor.Block ).

Recloser lockout

If a protection element operates during the reclaim time, following the final reclose attempt,
the relay will lockout and the auto-reclose function will be disabled until the lockout condition
is reset.

The lockout condition can be reset by a manual closure after the Inhibit Time t Zon Close
timer elapses.

The auto-recloser can also be locked out using a CB FLT Ext.Sign. input. This information
can be issued from the "not charged" or "Low gas pressure" indications of CB springs.

Note that the auto-recloser can also be locked out by:

. The fact that the CB does not open after the tBF delay (CB Fail) elapses,

. An operating time longer than the set thresholds,

. Local or remote manual Close or Open command when the auto-reclose is in
progress,

. The Rolling Demand function detects too many auto-reclose shots.

In the lockout condition the ALARM with the cause: ALARM [79] Lockout is displayed up to
reset of the lockout condition.
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CB monitoring logic detects abnormal CB position (opened and closed, or not opened and
not closed) for longer than set: Max CB Close or Max CB Open time.

Setting Group Change

During the auto-reclose cycle, if the relay receives a command to switch setting groups, it is
executed immediately upon the end of the current A/R cycle.

Rolling demand

This specific counter avoids frequent operations of a CB in case of intermittent faults.
The number of shots can be set from 2 to 100 in the cell Max cycles Nb Rol.Demand ,
settable over a time period (GLOBAL SETTINGS/ [79] ADVANCED SETTING /Time period
Rol.Demand ) from 1 min to 24 hours.

The rolling demand is used when a defined number of successful recloses are performed
over a defined time. If it is happened auto-reclose function is Lockout and he ALARM with
the cause: ALARM [79] Roll.Demand is displayed up to reset the lockout condition.

If after Alarm [79] Rolling Demand signaling, the lockout condition reset is applied, the
recorded number of rolling demand shots are cleared

Signaling Reset after Close via 79

In the GLOBAL SETTINGS/ [79] ADVANCED SETTING menu it is possible to set the
signaling reset after a close command executed by the auto-recloser. If Sighaling Reset is
set to 1: Close via 79 , after the auto-recloser's close shot (confirmed by the 52a CB status),
signaling (LEDs, display) of the last trip before the close shot is reset:

- Latched LEDs

- Trip information on the V11F front panel

- Electromagnetic Flag Indicators on the Front Panel
- Latched outputs

This function signals the final trip only and clears signaling if the CB remains closed (Auto-
reclose is successful). This function is recommended if the V11F is integrated into a SCADA
system or if the substation is rarely supervised by maintenance personnel. In this case it is
not necessary to clear signaling if the fault has disappeared and the line is healthy.

Note: Reset of signaling and of latched outputs can be done using the
General resetting function.

This configuration can be set in the GLOBAL SETTINGS/LOC submenu:
- LEDs Reset:

0o 0: Manual only (via Inputs, HMI O key, Remote Reset command)
0 1: Start protect. (Start of the protection element set to Trip)

- Ltchd Outp. Reset:
0 0: Manual only (via Inputs, HMI O key, Remote Reset command)
0 1: Start protect. (Start of the protection element set to Trip)

The Manual only option prevents a close command from being issued without readout of the
cause of trip by maintenance personnel. It reduces the risk to switch on to fault.

The Start protect option allows signaling of the latest trip only.
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2.19.11 Setting Guidelines
2.19.11.1Number Of Shots
There is no perfect rule to define the number of shots for a particular application.

In medium voltage systems it is common to use two or three auto-reclose shots, and, for
specific applications, four shots. Using four shots, the final dead time can be set to a time
long enough to allow thunderstorms to end before the final reclosure. This scheme prevents
unnecessary lockout caused by consecutive transient faults.

Typically, the first trip, and sometimes the second, are caused by the instantaneous
protection element. Since 80% of faults are transient, further trips will be time-delayed, and
all will have increasing dead times so as to clear non-permanent faults.

In order to determine the required number of shots, the first factor is the ability for the circuit
breaker to perform several trip-close operations in a short time and the effect of these
operations on the maintenance period.

If a moderate percentage of non-permanent faults are present in a system, two or more
shots are justified. If fused ‘tees’ are used and the fault level is low, the timer of the fuses
may not discriminate with the main IDMT relay: several shots are useful. This would not
warm up the fuse to such an extent that it would eventually blow before the main protection
element operated.

2.19.11.2Dead Time Setting

Load, circuit breaker, fault de-ionizing time and protection reset are taken into consideration
when setting the dead time.

2.19.11.3Minimum Drop-Off Time Setting

If an electromagnetic relay is used (working on the principle of disc in the electromagnetic
field due to eddy current generated in the disc), an additional dead time (Min Drop-off Time),
depending of the trip cause, is settable.

This function includes the choice to select an IDMT curve on the relay's reset time, setting
the drop-off time on phase and neutral auto-reclose cycles.

This drop-off time blocks the next cycle if the current one has not elapsed.

A new cycle can start if both the dead time and tReset have elapsed.
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Note: This function is currently used with an IDMT curve.

If dead time > drop-off time, the relay will close the CB at the end of

the dead time.

If dead time < drop-off time, the relay will close the CB at the end of

the drop-off time.
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2.19.11.3.1Load

It is very difficult to optimize the dead time due to the great diversity of loads on a system.
However, it is possible to study each type of load separately and thereby be able to define a
typical dead time.

The most common types of loads are synchronous or induction motors and lighting circuits.

Synchronous motors tolerate only extremely short interruptions of supply without loss of
synchronism. In practice, the dead time should be sufficient to allow the motor no-volt device
to operate. Typically, a minimum dead time of 0.2-0.3 second is recommended.

Induction motors, on the other hand, can withstand supply interruptions, up to a maximum of
0.5 second and re-accelerate successfully. In general dead times of 3-10 seconds are
normally satisfactory, but there may be special cases for which additional time is required to
allow the reset of manual controls and safety devices.

Loss of supply of lighting circuits, such as street lighting, can lead to important safety
problems (car circulation). Regarding domestic customers, the main consideration is linked
to the inconvenience caused.

The number of minutes lost per year to customers will be reduced on feeders using the auto-
recloser and will also be affected by the dead time settings used.

2.19.11.3.2Circuit Breaker
For high speed reclosing, the minimum dead time of the power system depends on the AP

minimum time-delay imposed by the circuit breaker during a trip and reclose operation.

Since a circuit breaker is a mechanical device, it has an inherent contact separation time.
This operating time for a modern circuit breaker is usually within the 50-100 ms range, but
could be longer with older designs.

After a trip, the mechanism needs some time to reset before applying a close pulse. This
reset time varies depending on the circuit breaker, but lasts typically 0.1 second.

Once the circuit breaker has reset, the breaker can start to close. The period of time
between the energization of the closing mechanism and the making of the contacts is called
closing time. Because of the time constant of a solenoid closing mechanism and the inertia
of the plunger, a solenoid closing mechanism may take 0.3 s. A spring-operated breaker, on
the other hand, can close in less than 0.2 second.

Where high speed reclosing is required, for the majority of medium voltage applications, the
circuit breaker mechanism dictates itself the minimum dead time. However, the fault de-
ionizing time may also have to be considered.

High speed reclosing may be required to maintain stability on a network that has two or more
power sources. For high speed reclosing, the system disturbance time should be minimized
using fast protection, <50 ms, such as distance or feeder differential protection and fast
circuit breakers < 100 ms. Fast fault clearance can reduce the time for the fault arc to de-
ionize.

To ensure stability between two sources, a dead time of less than 300 ms is typically
required. Considering only the CB, this minimum time corresponds to the reset time of the
mechanism plus the CB closing time. Thus, a solenoid mechanism is not adapted for high
speed reclosing due to the fact that the closing time is generally too long.

2.19.11.3.3Fault De-ionizing Time

For high speed reclosing, the time to de-ionize faults may be the most important factor when
considering the dead time. This is the time required for the ionized air to disperse around the
fault location so that the insulation level of the air is restored. This time may be around the
following value:

De-ionizing time = (10.5 + ((system voltage in kV)/34.5)) / frequency
For 66 kV = 0.25 s (50 Hz)
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For 132 kV = 0.29 s (50 Hz)

2.19.11.3.4Protection Reset

It is essential that the protection device fully resets during the dead time, so that correct time
discrimination is maintained after reclosing on to a fault. For high speed reclosing,
instantaneous protection reset is required.

Typical 11/33 kV dead time settings in the UK are as follow:
1st dead time =5 - 10 seconds

2nd dead time = 30 seconds

3rd dead time = 60 - 100 seconds

4th dead time (uncommon in the UK, however used in South Africa) = 60 - 100 seconds

2.19.11.4Reclaim Time Setting

The following factors influence the choice of the reclaim time:

. Supply continuity - Large reclaim times can result in unnecessary lockout for transient
faults.
. Fault incidence/Past experience - Small reclaim times may be required where there is

a high incidence of lightning strikes to prevent unnecessary lockout for transient faults.

. Charging time of the spring or resetting of electromagnetical induction disk relay - For
high speed reclosing, the reclaim time may be set longer than the spring charging time
to ensure that there is sufficient energy in the circuit breaker to perform a trip-close-trip
cycle. For delayed reclosing, this setting is of no need as the dead time can be
extended by an extra CB healthy check window time if there is insufficient energy in
the CB. If there is insufficient energy after the check window time the relay will lockout.

. Switchgear Maintenance - Excessive operation resulting from short reclaim times can
mean shorter maintenance periods. A minimum reclaim time of 5 s may be needed to
give sufficient time to the CB to recover after a trip and close before it can perform
another trip-close-trip cycle.

The reclaim time must be long enough to allow any time-delayed protection leading the auto-
recloser to operate. Failure to do so can cause the auto-recloser to reset too soon and the
reactivation of the instantaneous protection.

If that were the case, a permanent fault would look like a sequence of transient faults caused
by repeated auto-recloses. Applying protection against excessive fault frequency lockout is
an additional precaution that can solve this problem.

It is possible to obtain short reclaim times to reduce the number of CB lockouts by blocking
the reclaim time from the protection start signals. If short reclaim times are to be used, then
the switchgear rating may dictate the minimum reclaim time.

Sensitive earth fault protection is used to detect high resistance earth faults. The time-delay
of such protections is usually a long time-delay, typically about 10-15 s. If auto-reclosing is
caused by SEF protection, this timer must be taken into account when deciding the value of
the reclaim time, if the reclaim time is not blocked by an SEF protection start signal.
Sensitive earth faults, caused by a broken overhead conductor in contact with dry ground or
a wood fence are rarely transient faults and may be dangerous to people.

It is therefore common practice to block the auto-recloser using the sensitive earth fault
protection element and to lockout the circuit breaker.

Where motor-wound spring closed circuit breakers are used, the reclaim time must be at
least as long as the spring winding time for high speed reclosing to ensure that the breaker
can perform a trip-close-trip cycle.

A typical 11/33 kV reclaim time is 3-10 seconds, this prevents unnecessary lockout during
thunderstorms. However, times up to 60-180 seconds may be used.
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2.19.11.5Auto-reclose Setting Guideline
2.19.11.5.1General Setting

SETTING CONDITION FOR THE A/R FUNCTIONALITY

SETTING GROUP x/PROTECTION Gx / [79] AUTO-RECLOSE G x

Autoreclose? 1: Enabled Enabling the Auto-reclose function

Dead Time tDx , where x — number of See 2.22.2 | The time-delay between CB opening via

cycle after a trip during A/R the trip command and reclose command
via the A/R.

These values must be set according to
the application.

Reclaim Time tR See 2.22.4 | The time between CB closure via the
reclose command and reset of the Auto-
reclose function (ready to the next fault
from the first cycle). This value must be
set according to application.

Fast O/C Trip for every trip when the A/R 54321 "0 ' - means that the overcurrent trip

is activated. 00000 before the A/R reclosing shot will occur
according to the time-delay set in the
protection element submenu (Fast Trip
function is not applied)

'1'- means that the overcurrent trip
before the reclosing shot will occur
according to the DMT time-delay and
Fast E/Gnd Trip Delay — not according
to the time-delay set in the protection
element submenu (Fast Trip function is
applied).

The default value is 00000.

Fast O/C Trip Delay 0s Time-delay for Fast Trip function. The
time-delay set to avoid transients
impacting on selectivity. The fast
tripping reduces de-ionization time.

The default value is O s.

Fast E/Gnd Trip for every trip when the 54321 "0 ' - means that the e/f trip before the
A/R is activated. 00000 A/R reclosing shot will occur according
to the time-delay set in the protection
element submenu (Fast Trip function is
not applied)

'1'- means that the e/f trip before the
reclosing shot will occur according to
DMT time-delay and Fast E/Gnd Trip
Delay — not according to the time-delay
set in the protection element submenu
(Fast Trip function is applied).

The default value is 00000.

Fast E/Gnd Trip Delay Os Time-delay for Fast Trip function. The
time-delay is set to avoid transients
impacting on selectivity. Fast tripping
reduces de-ionization time.

The default value is O s.
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SETTING GROUP x/PROTECTION Gx / [79] AUTO-RECLOSE G x

Close Shot ? 4321 Max number cycle: 4 cycles.
Freely settable the number of Auto- 0111 "0 ' - means that after a trip issued by a
reclose cycles (closing shots), set protection element, the A/R will be
separately for each protection element: blocked — no reclose command will be
{I>, tT>>, tI>>>, tIN_1, tIN_2, tIN_3, executed.
tAUX1, tAUX2 '1'- means that after a trip issued by a
protection element the A/R will close CB
(closing shot will be executed).
If the protection element is set; 1111 — it
means that 4 cycles are set. If 0011 — it
means that 2 cycles are set.
The default value is 00000. This value
must be set according to the application.
Inhibit Trip 4321 Freely settable the inhibit of the trip
0000 after closing command issued via the

Freely settable the inhibit of the trip after
closing command issued via the A/R, set
separately for each protection element:

tI>, tI>>, tI>>>, tIN_1, tIN_2, tIN_3,
tAUX1, tAUX2

A/R, set separately for each protection
element:

tl>, tI>>, tI>>>, tIN_1, tIN 2, tIN_3,
tAUX1, tAUX2

Inhibit Trip setting:
- 0: means that after close via the

A/R, the protection element trip will be
not inhibited (function is disabled).

- 1: means that after close via the
A/R, the protection element trip will be
inhibited.

An example:

For 4-cycle [79]: Inhibit Trip 1000
setting. In the first three cycles (000)
the trip is executed to allow fault
clearance, but the last one (1) is with
inhibition, so no trip is executed in case
of permanent fault).

(see V11F Operation chapter)
The default value is: 0000
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GLOBAL SETTINGS / [79] ADVANCED SETTINGS
CB FLT Monitor. ? No orYes Disable or enable: CB faulty monitoring

via binary input.
See 2.19.1.1, 2.20, 2.21

Typically the auto-recloser uses this
function. Default value is Yes.

Block.via Input? No, Disable or enable: blocking of the Auto-
Block. [79] | reclose function via a binary input.

Block.[79]+tl/52a See_ section 2.19.6. |
Typically the auto-recloser uses this

function. Default value is No.

Start Dead t on Protection reset | Definition of Dead time start:

or CB trips - Protect.Reset : no protection
elements are energized.

- CBtrips : the CB is open
(information from inputs)

Typically auto-reclosing occurs based on
CB status. The default value is CB
trips .

Rolling Demand? No or Yes Enable of Rolling Demand function.

This function protects the CB against
mechanical wear in case of intermittent
faults (for example a fault caused by a
tree branch).

Max cycles No. 100 Number of accepted cycles in settable
time period. If the number in the sliding
window is greater than the set value for
Max cycles Nb the auto-recloser is
blocked.

If Rolling Demand? = Yes, these
values must be set according to the
application.

See section 2.19.8.

Time period Rol.Demand 0010 mn Sliding window period Max cycles No.
calculation.
Inhibit Time t Jon Close 1.00s Inhibit of auto-reclosing time after

manual closure of the CB (via a binary
input, the front panel, RS485 or USB
port).

The default value: 1s.

If O s is applied, inhibition of A/R on
closing is disabled.

See section 2.19.5.

Signaling Reset No or Close via | This function resets the latched LEDs

79 and outputs via the auto-reclose Close
command. If Close via 79 is selected,
in case of a successful A/R there will be
no signaling (reset not needed). Only the
last fault will be displayed.

See section 2.19.9.

SETTING GROUP x/INPUTS CONFIGURATION Gx

CB status CB status 52A | At least a one of the digital inputs have
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SETTING GROUP x/INPUTS CONFIGURATION Gx

Input or inputs assigned to CB state
(contact position)

or/and
CB status 52B
Inputs: 654321
000000

to be assigned to the CB's contact
position.

- CB status 52A: This input must
correspond to the CB state: HIGH
for CB close, LOW for CB open.

- CB status 52B: This input must
correspond to the CB state: LOW
for CB close, HIGH for CB open.

If a one input is used the CB status is
based on a one-bit monitoring.

If two inputs are used, the CB status is
based on two-bit monitoring.

By default no inputs are assigned to CB
contact position. These values must be
set according to the application.

CB FLT Ext.Sign.

CB failure external signaling mapped to
an input.

Inputs: 654321
000000

See section 2.19.1.

By default no inputs are assigned to CB
failure monitoring. This value can be set
according to application.

Block.79

Blocking of the auto-recloser via a binary
input.

Inputs: 654321
000000

See section 2.19.1.3.

By default no inputs are assigned to
blocking of the auto-reclose function.
This value can be set according to the
application.
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SETTING GROUP x/ OUTPUT RELAYS CONFIGURATION Gx
Prot.Trip pulse Outputs: Output relays 1 to 5.
CB Open via protection elements and the 54321 An output relay must be assigned to this
auto-reclose function. 00000 function to CB trip.
Close CB order Outputs: Output relays 1 to 5.
CB Close by the A/R or a manual close 54321 An output relay must be assigned to this
command. 00000 function to CB close.
[79] in Progress Outputs: An output relay can be assigned to this
Auto-reclose in progress (running) 54321 function.

00000
[79] F.Trip Outputs: An output relay can be assigned to this
Auto-recloser lockout after final trip. 54321 function.

00000
[79] Lockout Outputs: An output relay can be assigned to this
Auto-recloser lockout. 54321 function.

00000
[79] Blocked Outputs: An output relay can be assigned to this
Auto-recloser blocked or disabled 54321 function.

00000
[79] Success. Outputs: An output relay can be assigned to this
The Reclaim Time is elapsed and no trip 54321 function.
has occurred. 00000
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2.19.11.5.2Trip and reclose (normal operation)
The auto-recloser starts only if a trip command (Prot.Trip pulse output) has been issued.

The red Trip LED will illuminate whenever the auto-recloser starts. It can however be reset
by a close command (Signalling Reset setting).

PROTECTION Gx / [79] AUTORECLOSE

“Autoreclose” Yes

Cycles tI>, tI>>, tI>>>, tIN_1, tIN_2, 1234 Maximum number of shots:

tIN_3 0111 Max. 4 shots for each protection element
selected separately.

SETTING GROUP x/ OUTPUT RELAYS CONFIGURATION Gx

Trip and Close Commands At least one trip | Overcurrent and/or earth fault
and close overcurrent trip stages
command (One is enough).
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2.20 Circuit Breaker State Monitoring (Model A and E)

An operator at a remote location requires a reliable indication of the state of the switchgear.
Without an indication that each circuit breaker is either open or closed, the operator has
insufficient information to decide on switching operations. The VAMP 11F relays incorporate
a circuit breaker state monitoring feature, giving an indication of the position of the circuit
breaker.

This indication is available either on the relay's front panel or via the communication network.

The positions of the CB contacts can be selected under the SETTING GROUP x/INPUTS
CONFIGURATION Gx and SETTING GROUP x/LEDs CONFIGURATION Gx menus using
AUXS5 (in parallel with CB Status 52A ) and AUX6 (in parallel with CB Status 52B ).

AUXS5 (CB closed) and AUX6 (CB opened) must be assigned to LEDs in SETTING GROUP
x/LEDs CONFIGURATION Gx menu.

Furthermore, the VAMP 11F relays can inform the operator that the CB has not opened
following a remote trip command (refer to section “CB FAIL protection”).

2.21 Circuit Breaker Condition Monitoring

Periodic maintenance of circuit breakers is generally based on a fixed time interval, or a fixed
number of fault current interruptions.

The relays record the following controls and statistics related to each circuit breaker trip

operation:
. time-delay setting, AP

. monitoring time for CB open and close operations,
. CB open count,
. summation of the current interrupted by the CB,
. exponent for the summation,
. tripping and closing pulse time
2.22 Circuit Breaker Condition Monitoring Features

For each circuit breaker trip operation the relay records statistics as shown in the following
table taken from the relay menu. The RECORDS/COUNTERS/CB Monitoring menu cells
shown are counter values only.

The circuit breaker condition monitoring counter increases when it receives:

- aprotection trip command (Prot.Trip pulse ),

- an HMI (or MiCOM S1 Studio 5.1.0 or higher) opening command (Trip CB Order ),
- arear com opening command (Trip CB Order ),

- adigital input opening command (Trip CB Order ).

In cases where the breaker is tripped by an external protection device it is also possible to
update the CB condition monitoring. This is achieved by assigning one of the logic inputs or
via the communication to accept a trigger from an external device.
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2.23
2.23.1

2.23.2

2.23.3

VAWP V11F

Setting guidelines
Setting the > I" Threshold

Where overhead lines are prone to frequent faults and are protected by oil circuit breakers
(OCB's), oil changes account for a large proportion of the life cycle cost of the switchgear.
Generally, oil changes are performed at a fixed interval of circuit breaker fault operations.
However, this may result in premature maintenance where fault currents tend to be low, and
hence oil degradation is slower than expected.

The > I" counter monitors the cumulative severity of the duty placed on the interrupter
allowing a more accurate assessment of the circuit breaker condition.

For OCB's, the dielectric withstand of the oil generally decreases as a function of = I’t. This
is where ‘T’ is the fault current broken, and ‘t’ is the arcing time within the interrupter tank (not
the interrupting time). As the arcing time cannot be determined accurately, the relay would
normally be set to monitor the sum of the broken current squared, by setting n = 2.

For other types of circuit breaker, especially those operating on higher voltage systems,
practical evidence suggests that the value of n = 2 may be inappropriate. In such
applications n’ may be set to 1.

An alarm in this instance may be indicative of the need for gas/vacuum interrupter HV
pressure testing, for example.

It is imperative that any maintenance program must be fully compliant with the switchgear
manufacturer’s instructions.

Setting the Number of Operations Threshold

Every operation of a circuit breaker results in some degree of wear for its components. Thus,
routine maintenance, such as oiling of mechanisms, may be based upon the number of
operations. Suitable setting of the maintenance threshold will allow an alarm to be raised,
indicating when preventative maintenance is due.

Should maintenance not be carried out, the relay can be set to lockout the auto-reclose
function upon reaching a number of operations. This prevents further reclosure when the
circuit breaker has not been maintained to the standard required by the switchgear
manufacturer’s maintenance instructions.

Certain circuit breakers, such as oil circuit breakers (OCB’s) can only perform a certain
number of fault interruptions before requiring maintenance attention. This is because each
fault interruption causes carbonizing of the oil, degrading its dielectric properties.

Setting the Operating Time Threshold

Slow CB operation is also indicative of the need for mechanism maintenance. Therefore, an
alarm is provided and is settable in the range of 100 ms to 5 s. This time is set in relation to
the specified interrupting time of the circuit breaker.
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2.24 Circuit Breaker Failure Protection: CB Fail

When a fault is detected, one or more main protection elements will issue a trip command to
the associated circuit breaker(s). To isolate the fault, and prevent (further) damage to the
power system it is essential that the circuit breaker operates correctly.

A fault that is not cleared quickly enough threatens the stability of the system. It is therefore
common practice to install circuit breaker failure protection devices/elements that check that
the circuit breaker has opened within a reasonable period of time. If the fault current has not
been eliminated after the set time-delay, breaker failure protection (CB Fail) will send a
signal.

The CB Fail protection element can be used to back-trip upstream circuit breakers to ensure
that the fault is correctly isolated. The CB Fail protection element can also clear all blocking
commands associated with logic selectivity.

[ cBF? 0: Disabled

Block.tCB Fail Input 0

50/51, 46, 46BC,

49 Trip &

] & |9 & CBF? 2: Alarm &
| SN Vil & T TMER O Alarm Recorder
| Start A I< Threshold CB Fail Time
L1 tBF DMT -
[ start B i< Threshold OR SETTING GROUP il >
]— JPROTECTION/
| Start C I< Threshold & & — [50BF] CB Fail G1(2)
[ start IN< Threshold = —|
—a & Block I>
[AUXn Trip & —
i
Block IN>

BT > — &

CBF: Block I>? Yes Protect. Trip

f 73
CBF: Block IN>? Yes Protect. Trip pulse
- &
2 1-
(CEEIFR il R Fault Recorder
P0927ENb

Figure 21: CB Fail Principle

The tBF timer is initiated when a trip command is issued by a protection element. Note that
the trip command can be issued either by a protection element, or by a logic input (ABE)
assigned to an AUX counter. Then the relay monitors the current signal of each phase and
compares each phase current signal with the bandzone made by the undercurrent I<
threshold. This value can be set under the SETTING GROUP x/PROTECTION Gx / [50BF]
CB FAIL Gx menu.

The selection in the relay menu is grouped as follows:

SETTING RANGE

MENU TEXT STEP SIZE
MIN MAX
CB Fail ? Disabled, Retrip, Alarm,
tBF 0.01s 10s 10 ms
I< Threshold CBF 0.11In 21In 0.011In
IN< Threshold CBF 0.11In 21In 0.01In
Block I>? No, Yes
Block IN>? No, Yes

One of these options:
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. Retrip : a retrip signal is issued concurrently with the tCBF output (Protect.Trip and
Prot.Trip pulse output). The TRIP LED and FLAG are activated,

. Alarm : typical setting. In case of CB Failure, an alarm is issued concurrently with the
tCBF output. The Alarm LED is lit,

must be set in order to enable CB Fail protection.
2.24.1  Typical settings
2.24.1.1 Breaker Fail Timer Settings

The typical timer settings to use are as follows:

Typical delay for 2 cycle

CB fail reset mechanism | tBF time-delay circuit breaker

CB interrupting time + element
Initiating element reset reset time (max.) + error in tBF 50 +50 + 10 + 50 = 160 ms
timer + safety margin

CB auxiliary contacts
opening/ closing time (max.) +
error in tBF timer + safety
margin

CB open 50+ 10+50 =110 ms

CB interrupting time +
Undercurrent elements | undercurrent element (max.) + 50 + 25 + 50 =125 ms
safety margin operating time

Note that all the CB Fail resetting methods involve the operation of the undercurrent
element. Where element reset or CB open resetting is used the undercurrent time setting
should still be used if this proves to be the worst case.

The examples above consider direct tripping of a circuit breaker. Note that where auxiliary
tripping relays are used, an additional 10-15ms must be added to allow for trip relay
operation.

2.24.1.2 Breaker Fail Undercurrent Settings

The phase undercurrent threshold (I<) must be set below the load current, to ensure that 1<
operation indicates that the circuit breaker pole is open. A typical setting for overhead lines
or cable circuits is 20% In, with 5% In common for generator circuit breaker CBF.

The standard earth fault undercurrent element must be set to less than the trip setting,
typically as follows:

IN< = (IN>trip)/2
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2.25 Trip Circuit Supervision (Model A and E)

The trip circuit extends beyond the relay enclosure and passes through more components,
such as fuse, wires, relay contacts, auxiliary switch contact and so on.

These complications, coupled with the importance of the circuit, have directed attention to its
supervision.

The simplest arrangement for trip circuit supervision contains a healthy trip lamp in series
with a resistance placed in parallel with a trip output relay contacts of the protection device.

2.25.1  Trip Circuit Supervision Mechanism
The Trip Circuit Supervision function included in the VAMP 11F relays is described below:

A logic input is assigned to the GLOBAL SETTINGS/CIRCUIT BREAKER/TC Supervision?
function. This logic input is labeled Trip Circ Supervis. in the SETTING GROUP x/INPUTS
CONFIGURATION Gx menu. This logic input is then wired to the trip circuit according to one
of the typical application scheme examples shown below.

When the TC Supervision function is set to "Yes" under the TC Supervision? sub-menu, the
relay checks continuously the trip circuit continuity whether the CB status is CB opened or
CB closed.

When the TC Supervision function is set to Yes-52A under the CIRCUIT BREAKER sub-
menu, the relay checks continuously on trip circuit continuity in case when the CB's status is

closed only.
The TC Supervision function is enabled when the Prot.Trip pulse and Trip CB order AP

outputs are not energized. The TC Supervision function is not enabled when the Prot.Trip
pulse and Trip CB order output are energized.

An Alarm : TC Supervision (trip circuit failure) signal is generated if the logic input detects
no voltage signal for a time longer than the settable timer tSUP. See Chapter V11F/EN OP
(Operation) and Chapter V11F/EN TD (Technical Data) for the settings.

As this function is disabled when the Prot.Trip pulse and Trip CB order outputs are
energized, it is suitable for use with the output latching logic disabled.

The tSUP timer can be set according to the following table:

SETTING RANGE

MENU TEXT STEP SIZE
MIN MAX
TC Supervision ? No or Yes or Yes-52A
tSUP 100 ms 10s 10 ms
| TC Supervision? 1: Yes OR :T TIMER ?
| CB closed (52A) >— CB Alarm
TC Supervision? & TC Supervision
2: Yes — 52A >‘ & || tSUP Time Delay
GLOBAL SETTINGS/
| Prot. Trip pulse OR Q

Trip CB Order
P0933ENDb

Figure 22: Trip Circuit Supervision Principle
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Three examples of application are given below.
Note: It is considered that the CB is fitted out with its own safety device.

Example 1

In this example only the 52a auxiliary contact is available, the VAMP relay monitors the trip
coil whatever the CB status is (CB open or CB closed).

+Vdc
52a
Prot.Trip
pulse E Trip Circ
CB Trip Trip CB Supervis.
Coil Order
MiCOM
P111Enh
-Vdc
. PJ181ENd

Figure 23: Trip Coil Monitoring
Example 2

In this example both 52a and 52b auxiliary contacts are available; the VAMP 11F relay
monitors the complete trip circuit when the CB is closed and a part of the trip circuit when the
CB is open.

In this case it is necessary to insert a resistor R1 in series with 52b, if either the output trip is
latched or if it stays accidently closed, or if a long time trip pulse is programmed.
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CB Trip
Coil

+Vdc
Output: i :
t Binary Input:
P:ot.T-Ir_u? X Trip Circ
pulse, Trip i
CB Order Supervis.
MiCOM
P111Enh
52a 52b
Resistor R1
Vdc

PJ182ENd

Figure 24: Example 2: Trip Coil and Auxiliary Cont

Example 3

act Monitoring

In this example both 52a and 52b auxiliary contacts are available, the VAMP 11F relay

monitors the complete trip circuit whatever the CB status (CB open or CB closed).

In this case it is necessary to insert a R1, if either the output trip is latched, or if it stays
accidently closed, or if a long time trip pulse is programmed.

CB Trip
Coil

+Vdc
Output: i :
t Binary Input:
Prot.Trip TrirpyCilr')c
pulse, Trip i
CB Order Supervis.
MiCOM
P111Enh

Resistor R1

52b

-Vdc

PJ183ENd

Figure 25: Example 3: Trip Coil and Auxiliary Cont

Position of the CB

contacts

act Monitoring Whatever the
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External Resistor R1 Calculation

The calculation of the R1 resistor value will take into account the fact that a minimum current
is flowing through the logic input. This minimum current value is a function of the relay
auxiliary voltage range (Uuy)-

1 - Case of example 2:

The R1 resistor maximum value (in Ohm) is defined by the following formula:

L 08xUy, -U

R1 min Q
Imin
Where:
Uax =  auxiliary voltage value (in this case a DC voltage; range is given on label under the
top hinged cover. See table below).
Unmin =  internal minimum voltage value needed for the opto logic input to operate.
Tin = minimum current value needed for the opto logic input to operate.

Imin = Umin/Rinput (se€ 2.4 section of Technical Data)

Relay auxiliary voltage range (U  aux)

24-60 Vdc 90-250 Vdc/ac
(ordering code VI1FXXXXXXLXXXXXXX) (ordering code V11FXXXXXX2XXXXXXX)

R1 < (0.8 X Uaux — 16V)/ (16V/6000Q) R1 < (0.8 X Uqu — 66V)/ (66V/109000Q)
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The R1 resistor withstand value (in Watt) is defined below:

Pry > 2%

(L2XUap '\t
R1

2 - Case of example 3:

The R1 resistor maximum value (in Ohm) is defined by the following formula:

< 0.8x Uaux B Umin

min
Where
Uax =  auxiliary voltage value (in this case a DC voltage; its range is given on the label
under the top hinged cover. See table below.)
Upin = internal minimum voltage value needed for the opto-input to operate.
Imin = minimum current value needed for the opto-input to operate.
R =  trip coil resistance value.

Relay auxiliary voltage range (U .u) (see Technical Data chapter)

24-60 Vdc 90-250 Vdc/ac
(ordering code VI1IFXXXXXXIXXXXXXX) (ordering code VI1FXXXXXX2XXXXXXX)

R1 < (0.8 X Unux — 16)/(16V/6000Q) — Reoi | R1 < (0.8 X Uaux — 66)/ (66V/109000Q) — Reoi

The R1 resistor withstand value (in Watt) is defined below:

(L2xU,) 2 [wi]

Ps, >2x%
e (R1+Rcqi)

Notes: — The presence of auxiliary relays, such as an anti-pumping system
for instance, in the trip circuit must be taken into account for the R1
resistance values specification.

— We consider that the maximum variation of the auxiliary voltage
value is +20%.

Example 4

In this example both 52a and 52b auxiliary contacts are available, the VAMP 11F relay
monitors the complete trip circuit whatever the CB status (CB open or CB closed).

This application need to assign two Binary Inputs to one Trip Circuit Supervision input
logic function.

In this case it is necessary to insert a RL1, if either the output trip is latched, or if it stays
accidently closed, or if a long time trip pulse is programmed.
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TC Supervision? 1: Yes
(GLOBAL SETTINGS/CIRCUIT BREAKER)

RL1: ‘
Protection
Trip Pulse

-

Input 1:
Trip Circ.
Supervis.

Trip Circ.
Supervis.
MiCOM
P111Enh

~

PJ184ENd

Figure 26: Example 4: Trip Coil and Auxiliary Cont  act Monitoring by using two Binary
Inputs

Example 5

In this example 52a auxiliary contacts is available, the VAMP 11F relay monitors the
complete trip circuit if the CB status is closed.

This application need to assign one Binary Input to Trip Circuit Supervision input logic
function.

In this case it is necessary to insert a RL1, if either the output trip is latched, or if it stays
accidently closed, or if a long time trip pulse is programmed.

TC Supervision? 2: Yes-52A
(GLOBAL SETTINGS/CIRCUIT BREAKER)

RL1: ‘
Protection
Trip Pulse

+

Input 1:
Trip Circ.
Supervis.

|

| |
|

MICOM : T ----- |
P111Enh i
|
[}
|
[}

PJ185ENd

Figure 27: Example 4: Trip Coil and Auxiliary Cont  act Monitoring by using two Binary
Inputs
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s (Model B and E)

In modern protection schemes it is often desirable to synchronize the relay’s real time clock
so that events from various relays can be placed in chronological order. This can be done
using the communication interface connected to the substation control system or via a binary
input. Any of the available binary inputs on the V11F relay can be selected for
synchronization. Pulsing this input will result in the real time clock snapping to the nearest
minute. The recommended pulse duration is 20 ms to be repeated no more than once per
minute. An example of the time synchronization function is shown.

Time of “Sync. Pulse” Corrected Time

19:47:00.000 to 19:47:29.999 19:47:00.000
19:47:30.000 to 19:47:59.999 19:48:00.000
Note: The above assumes a time format of hh:mm:ss

The input is configured in the SETTING GROUPX/INPUT CONFIGURATION Gx menu.

The input must be assigned to Time Synchr.
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Event Records

The relay records and time-tags up to 200 events and stores them in a non-volatile (Fram)
memory. This allows the system operator to analyze the sequence of events that has
occurred within the relay after a particular power system condition, or switching sequence,
etc. When the available space is exhausted, the new fault automatically overwrites the
oldest fault.

The real time clock within the relay time-tags each event, with a resolution of 1 ms.

The user can view the event records either locally via the USB port, or remotely, via the rear
EIA(RS)485 port.

Fault Records

Each time any of the set protection elements trips (Protect.Trip output), a fault record is
created and stored in memory. The fault record tags up to 20 faults and stores them in a
non-volatile (Fram) memory. This allows the operator to identify and analyze system failures.
When the available memory space is exhausted, the new fault automatically overwrites the
oldest fault.

The user can view the latest fault record in the RECORD/FAULT RECORDS menu, where
he or she can choose to display up to 20 stored records. These records are the fault flags,
the fault measurements, etc. Also note that the time stamp displayed in the fault record itself
will be more accurate than the corresponding time stamp given in the event record. This is
due to the fact that events are logged some time after the actual fault is recorded.

The user can view event records either via the front panel interface, via the USB port, or
remotely, via the rear EIA (RS) 485 port.

Instantaneous Recorder (Model E)

Each time any of set thresholds are crossed, an instantaneous record is created and
displayed in the RECORDS/INSTANTANEOUS RECORD menu. The last five starting
records are available, with the duration of the signal.

The following information is displayed in the RECORDS/INSTANTANEOUS RECORD
menu: number of starts, time, date, origin (crossing of a current threshold or start of a
protection element's time-delay), current values.

Instantaneous Recorder is memorized if V11F is powered from auxiliary voltage (Vx).
Alarm Recorder

Each time any of the programmed protection element makes ALARM signal (Alarm output),
an Alarm record is created and stored in memory. The fault record tags up to 5 faults and
stores them in a non-volatile (Fram) memory. This allows the system operator to identify and
analyze network failures. When the available memory space is exhausted, the new fault
automatically overwrites the oldest Alarm.

The user can view actual Alarm record under the RECORD/ALARM RECORDS menu,
where he can select to display up to 5 stored records. These records are Alarm flags, Alarm
measurements, etc. Also note that the time stamp displayed in the Alarm record itself will be
more accurate than the corresponding time stamp given in the event record.
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2.31 Disturbance Recorder (Model A and E)

The integral disturbance recorder has a memory space specifically dedicated to the storage
of disturbance records. Up to 4 seconds of disturbance recording can be stored. When the
available memory space is exhausted, the new record automatically overwrites the oldest
record.

The recorder stores actual samples that are taken at a rate of 16 samples per cycle.

Each disturbance record consists of analogue and digital channels. (Note that the relevant
CT ratios for the analogue channels are also extracted to enable scaling to primary
guantities).

The disturbance recorder is set in the GLOBAL SETTINGS/DISTURBANCE RECORDER
menu.

The total disturbance recording time is 4 s but not more than 5 records are available.
Total number of records available in disturbance recorder is:
0 One - for set Max Record Time from in range: 2.01s — 4.00s
0 Two — for set Max Record Time from in range: 1.51s — 2.00s
0 Three — for set Max Record Time from in range: 1.01s — 1.33s
o0 Four —for set Max Record Time from in range: 0.81s — 1.00s
o Five - for set Max Record Time from in range: 0.10s — 0.8s
Triggering of disturbance recording depends on the Disturb.Rec.Trig. configuration:
- 0:onInst. — Start of a protection element set to Trip,
- 1: on Trip — Trip by a protection element followed by the Protect.Trip output.

If the 0: on Inst . option is selected the record consists of: Pre-fault time + duration of the
"any Start" signal presence + Post-fault time.

If the 1: on Trip option is selected the record consists of: Pre-fault time + duration of the Trip
signal presence (Protect.Trip function active) + Post-fault time.

The pre-fault time can be set in the cel: GLOBAL SETTINGS/DISTURBANCE
RECORDER/Pre-Time. If the pre-fault time is set to 100 ms, recording starts 100 ms before
the disturbance.

The post trip time can be set in the cel: GLOBAL SETTINGS/DISTURBANCE
RECORDER/Post Trip Time . If the post-fault time is set to 100 ms, recording stops 100 ms
after the disturbance.
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External trip (Model A, B and E)

A Binary Input can be configured to CB trip by using the AUX1 or AUX2 or AUX3 or AUX4
functions.

The AUX1 — AUX4 functions have a timer so a trip can be time-delayed.

tAUX1 — tAUX4 can be mapped to:

RL1,

RL2,

RL3,

RL4,

RL5,

RL6,

Trip (protection trip)
Alarm signal

Programmable LEDs

If it is configured to Trip (protection trip), tAUX1 - tAUX2 will illuminate the “Trip” LED.
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Protection functions suitable for low voltage
Low voltage earthing systems
There are 4 low voltage (LV) earthing systems designated by a 2 or 3-letter acronym:
e TN-S
e TN-C
e TT
o IT

The letters making up the acronym have the following meanings:

Letter Meaning

First letter ‘ Transformer neutral point

I ‘ Earthed with an impedance

T ‘ Directly earthed

Second letter ‘ Electrical exposed conductive parts of the consumer

T ‘ Earthed

N ‘ Connected to the neutral conductor

Third letter

. Protective Earth conductor
(optional)

S ‘ Separate N neutral conductor and PE Protective Earth conductor

C ‘ Combined N neutral conductor and PE Protective Earth conductor (PEN)

Capatibility of VAMP low voltage protection function

VAMP protection function can be used with low voltage (LV) as long as the conditions below
are met:

» The distribution circuit must be rated higher than 32A
» The installation must comply with standard IEC 60364.

For additional information about the compability of VAMP protection functions with low
voltage, please contact Schneider Electric technical support.
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The table below lists the VAMP protection functions suitable for low voltage according to
earthing system used. VAMP protection functions not listed in this table are not suitable for
low voltage. The protection functions listed in this table are available according to the VAMP

type.

Earthing system

Protection Comments
TN-C TT
Phase overcurrent 50/51 = m [ [ Neutral conductor not
protected
Earth fault /Sensitive earth fault 50N/51N ] [ | @
Earth fault /Sensitive earth fault 50G/51G ] [ | @
Threshold to be
Negative sequence /unbalance 46 [ [ [ [ adopted to the phase
unbalance
Thermal overload for cables 49RMS . . . . Neutral conductor not
/capacitors /transformer / generic protected
Restricted earth fault 64REF ] [ | @
T_vvo-wm_dlng transformer 87T . . . .
differential
Directional phase overcurrent 67 " n | a®
Directional earth fault 67N/67NC Incpmpablllty W't_h LV
diagrams (4-wire)
Directional active overpower 32pP " n @ @
Directional reactive overpower 32Q " n @ @
Under-voltage (L-L or L-N) 27 [ L] L] |
Remanent overvoltage 27R = m [ [
Over-voltage (L-L or L-N) 59 [ L] L] |
. o) @ Residual voltage not
59N ) .
Neutral voltage displacement [ [ available with 2 VTs
Negative sequence over-voltage 47 [ L] L] |
Over-frequency 81H [ L] L] |
Under-frequency 81L n [ [ ]
Rate of change of frequency 81R n [ [ ]
Synchro-check 25 n [ [ ]

m : Protection function suitable for low voltage (according to VAMP)
): Not recommended even on the second fault

; . 2-wattmeter method not suitable for unbalanced loads

)

(=

w

: Residual current too low in IT
: 2 phase-to-phase VTs

2TEd R e

N
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3.1
3.1.1

CT REQUIREMENTS

For the conventional case of a resistive load, the voltage at the secondary winding of the
transformer is proportional to the primary current, therefore the error remains constant.

In the case of a VAMP 11F self-powered protection relay, this no longer applies, since the
voltage at the input of the protection circuit is in a non-proportional ratio to the input current.

The best solution to check whether the VAMP 11F relay is adapted to a given CT is to have
available the magnetization curve and the internal resistance of the CT in question.

To guarantee good accuracy at low current levels, the magnetizing current of the CT must be
low. In other words, the input voltage of the relay must be sufficiently low compared with the
knee-point voltage Vk of the CT.

The following sections show the ac burden of the VAMP 11F relay and, taking into account
the magnetizing curve of a CT, it is then possible to determine the accuracy of the system as
a whole for the entire current range: V11F + associated CT.

Recapitulation of the Current Transformer's Cha  racteristics
Characterization of a Current Transformer
The characteristics of a protection relay CT are based on:

. Its rated output burden expressed in VA, its relevant accuracy class (5P or 10P) and
the accuracy limit current (5 1In, 10 In, 15 In, 20 In). The accuracy limit factor (K)
is the ratio between the precision limit current and the nominal current rating.

. Naturally, the transformation ratio of the CT is to be added to this. This ratio is the ratio
of the primary current to the secondary current I1/I2. The secondary current rating is
generally 1 A or 5 A.

. Other characteristics such as the insulating voltage or the thermal behavior are also
taken into account.

Standard BS 3938 proposes a specification identical to that of IEC 185 for class P
transformers. The CT is characterized in accordance with a second class known as X class
(Cx) which, in addition to the calculated ratio, requires a knee-point voltage Vk and an
internal resistance Rct.

The following quantities are associated with the magnetization curve of a CT:

. The knee-point voltage Vk, which is determined by the point on the curve V=f (Im)
beyond which an increase of 10% in the voltage V results in a 50% increase of the
magnetizing current.

. The voltage related to the accuracy limit of the CT.

- For a 5PK CT (accuracy class 5P, accuracy limit factor K):

At the saturation voltage Vs1 we will have a 5% accuracy on the current K * In.
- For a 10PK TC (accuracy class 10P, accuracy limit factor K):

At the saturation voltage Vs2 we will have a 10% accuracy on the current K * In
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Figure 28: Definition of the Magnetizing Curve's K nee-Point

With the materials generally used to manufacture current transformers, we have:
Vk corresponds to 1.4 tesla
Vsl corresponds to 1.6 tesla

Vs2 corresponds to 1.9 tesla

3.1.2 Equivalent diagram of a current transformer
The equivalent diagram of a CT is indicated below:

. CT ratio: n2/n1

. Lm: magnetization self-induction coil of the CT

. Im: magnetizing current

. I1: primary current

. I2: secondary current =11 * n2 /nl

. Is: secondary current passing through the load resistance Rp.: 1 =1, =1

. Rct: secondary winding resistance of the CT (ohms)
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Figure 29: Equivalent diagram of a current transfo  rmer

The magnetizing current Im of the transformer depends on the voltage generated at the

secondary windings of the transformer.

It is this current that introduces an error signal into the measurement. If the CT were perfect,

the magnetizing current would be null.

How to calculate the rated burden, in VA, of a CT based on its characteristic quantities (VK,

Rct)

The saturation voltage is derived using the following formula: Vs = (Rct + Rp ) Is

The nominal load impedance of the CT is Rp = Pn /Tn?

We have Vs = (Rct + Pn /In? ) Is
Hence: Pn = (Vs/Is - Rct) In®

* For a transformer with in a 5P accuracy class: Vs1/Vk =1.6/1.4

Thus: Vsl =1.6/1.4 * VK, at Isl equals K * In

Hence: Pn = [(1.6/1.4 * Vk )/K * In - Rct]* In®

* For a transformer with a 10P accuracy class: Vs2/Vk = 1.9/1.4

thus Vs2 = 1.9/1.4 * VK, at Is2 equals K * In

Hence: Pn = [(1.9/1.4 * VK )/K * In - Rct]* In®

Definition equivalence for common CTs

Since the only constants of a CT are its magnetizing curve, its Rct resistance and its
transformation ratio, it is possible to replace a transformer which Pnl power in VA is of the
5PK1 type with a transformer which Pn2 power in VA is of the 5PK2 type.

Given that the values of Vs1 and Rct are known:

Vsl = (Rct +Pn1/In® )*K1 * In = (Rct + Pn2/In® )*K2 *In

Pi = Rct * In® (ohmic lossof CT)
(Pi +Pnl) * K1 = (Pi + Pn2 ) * K2

Hence K2 = [(Rct * In®+ Pn1)/ (Rct* In + Pn2 )] * K1
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How to calculate the knee-point voltage Vk of a CT defined in class P
« For a transformer with accuracy class of 5P: Vs1/Vk = 1.6/1.4

Pn =[(1.6/1.4 * Vk )/K* In - Rct ] * In®

Hence Vk = 1.4/1.6 (Pn/In® + Rct) K * In

« For a transformer with a precision class 10P: Vs2/Vk = 1.9/1.4

Pn = [(1.9/1.4 * Vk )/K* In - Rct ] * In?

Hence Vk = 1.4/1.9 (Pn/In® + Rct) K * In.

Consumption of VAMP 11F Relays

Nominal current (In) 1 or 5 A (selectable via HMI)

Operating range 0.1-401In
Nominal Burden at In < 0.2 VA for In=5A; < 0.05 VA for In=1A

Resistance of phase current < 0.008 Q for In=5A; < 0.05 Q for In=1A
input at 30In

Thermal withstand 1s @ 100 x rated current
2s @ 40 x rated current

10 s @ 30 x rated current

continuous: 4 x rated current

Table 2: V11F Current Input Resistance for phase current inputs

lon: earth fault input nominal current (len)

Nominal current ( Ien): 1 or 5 A (selectable via HMI)

Operating range Selected at order (Cortec):

0.01 — 2lon (len)

0.05 - 12lon (len)

0.01 — 12Ion (len) (limited market version)

Nominal Burden at Ion < 0.2 VA for In=5A; < 0.05 VA for In=1A

Resistance of earth current input < 0.008 Q for In=5A; < 0.05 Q for In=1A
at 30In

Thermal withstand 1s @ 100 x rated current
2s @ 40 xrated current
10 s @ 30 x rated current
continuous @ 4 x rated current

Table 3: V11F Current Input Resistance for earth fault current input
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Calculation of Required CT for Protection Relay s

It is not possible to recommend any CT without detailed information. The decision needs to

be based on calculation.

The following parameters have to be considered:

(AP) 6-79

Type of CT (nominal power, nominal current and current ratio, internal resistance,
nominal accuracy limit factor, class and construction),

Resistance of wiring (length, cross section, specific resistance of material),

Resistance of V11F current inputs (as per table 2 in section 3.2).

Depend on the regional standards and the best practice two ways of calculation is possible:

Note: Assuming that the CT does not supply any circuits other than the VAMP 11F and the
distance between V11F and CTs is short, the folowing CTs types are recommended as

minimum:

5VA 10P20 for 1A secondary rating
10VA 10P20 for 5A secondary rating

The first method:

The first method gives the minimum CT requirement to be sure that the relay trips

The second method assures that CTs will be not saturated at all conditions (DC
component in fault condition). This method is recommended for full functionality
(measurement, recording in full range, etc) of the relay.

Protection type

Knee-point voltage

Non-directional DT/IDMT overcurrent and earth fault protection

Time-delayed phase overcurrent

I
V, 2 2(R, +R *R,)

Time-delayed earth fault overcurrent

Vi 2 (R +2[R +R, +R,)

Non-directional instantenous overcurre

nt and earth fault protection

Instantenous phase overcurrent

VkZISquct-'-RI-'-Rrp)

Instantenous earth fault overcurrent

|
V,

(R, +2[R +R, +R,)

Where:

V, : Required CT knee-point voltage [V]

| ;,: Stage 2 and 3 setting [A]
R, : Secondary CT winding resistance [Q]

I fn: Maximum prospective secondary phase current [A]

| ;,: Maximum prospective secondary earth fault current [A]

R : Resistance of single lead from the relay to current transformer [Q]
Rp: Resistance of V11F phase current input at 30In [Q]

R, : Resistance of V11F neutral current input at 30In [Q]
For more details refer to B&CT_EN_AP_D11.pdf (“Burd

Requirements of VAMP Relays, Application Notes.” )

ens & Current Transformer
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The second method:
Two critical cases have to be checked for different types of faults:

. the lowest set current threshold value at which the relay has to operate (minimum
current).

. the highest possible short-circuit current, which depends on the maximum short-circuit
power on the busbar of the substation (maximum current).

The following equation is used for dimensioning a current transformer:

Vsal :nnDsn [cht"'Rbn)Z = |:(Rct"'Rb)

K

The current transformer can be dimensioned for the minimum required secondary accuracy
limiting voltage acc. to IEC 60044-1, 2.3.4:

ISC
Va ZKL[(RC’[ +Rb)

| psc

2

Og 0Ry +Ry)

pn

Vsal 2Ksscl:lsnEm:\)(:t-"':\)b)

Alternatively, the current transformer can also be dimensioned for the minimum required
rated accuracy limit factor acc. to IEC 60044-1, 2.3.3:

lesc/Kn (R +Ry)

nn
lew  (Ry *Run)
lesc (Rct+Rb)
lon (Ret * Ron)

(Re +R) (Py +R)
> K D(7= K 9(7
nn z = Rct + Rbn) > Pct + an)

The actual secondary connected burden Rb is given as follows:

. For phase-to-ground faults: R, =2[R +2[R4

. For phase-to-phase faults: R, =R +Rg4

The relay’s burden R is per table 2 (see section 3.2).
The lead resistance R, is to be calculated from wire length, cross section and specific
resistance.

The relation between secondary accuracy limiting voltage acc. to IEC 60044-1, 2.3.4 and
rated accuracy limit factor acc. to IEC 60044-1, 2.3.3 is given as follows:

P
Vsal = nn [E Ibn +|sn |:IRctj
sn
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Sample calculation

The following application data are given:

CT ratio 100/1 A

CT nominal power Sn=2.5 VA (R,, = 2.5 Ohm)

CT internal burden R, = 0.5 Ohm

Lead resistance R;=0.01774 Ohm (2 m one way, 2.5 mm?® Cu)
Rn el = 0.05 Ohm

For three phase fault:

R, =R * Ry
For a one phase fault without core balance CT (3xCTs connection):
R, =20R +Ryq)

Nominal burden resistance of CT:

S, _25VA

Rn =13 = 7 = 250

Max. short-circuit current: INmax (Is,): phase-ground = 2 kA = 20 INom
Imax (Iy): phase-phase = 10 kA = 100 In

Max value which can be measured with good accuracy by V11F = 60In.

Relay minimum operating current: IN> =0.21In
IN>> =1 1n:
I> =11n:
I>>=101n

Phase-earth fault, minimum current ( Ky Kg =IN> ):

5+2[0.01774+0.05) _

n,=K, K [—ti 0.2 Y =~0.043

Phase-earth fault, maximum current ( Kq K =1Nmax/INnom ).

(Ri*R) _ g P5+20(0.01774+0.05)
05+25

n, =K, K =4.24

t n

Phase-phase fault, minimum current ( Ky (K, =1 >):

n 2K, K, (Ri*R) _; o P5+001774+005 05
R, + Ry) 05+25
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Phase-phase  fault, maximum  current  which be  measured by VI11F
( Ky KK =60Inom/ Inom ).

(Ri*R,) _ oo P:5+0.01774+005

=113
R, +R,) 05+25

n, =2 K, K,

Phase-phase fault, maximum current ( Ky Ky, =1 max/Inom

n 2K, KL (R +R) _ 10005+ 0.01774+005 _ o o,
R,+R,) 0.5+25

Overall, a minimum rated accuracy limit factor of 18.92 is required. A typical (standard) value
thus would be n, = 20.

A typical (standard) value thus would be 2.5 VA (2.5 VA P20);

If a CT with n, = 10 is to be used, it is necessary to increase the nominal power of the CT
based on the following formula:

S,=S, %(:—1% = 2.5\/AE%’; =5VA

The new CT requirement calculation based on 5 VA P10 CT can be repeated again.
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4. AUXILIARY SUPPLY FUSE RATING

In the Safety section of this manual, the maximum allowable fuse rating of 16 A is quoted.
To allow time grading with upstream fuses, a lower fuse link current rating is often
preferable. Use of standard ratings of between 6 A and 16 A is recommended. Low voltage
fuse links, rated at 250 V minimum and compliant with IEC 60269-2 general application type
gG, with high rupturing capacity are acceptable. This gives equivalent characteristics to
HRC "red spot" fuses type NIT/TIA often specified historically.

The table below recommends advisory limits on relays connected per fused spur.
This applies to the VAMP 11F, as these have inrush current limitation on switch-on, to
conserve the fuse-link.

Maximum Number of VAMP 11F Relays Recommended Per Fuse

Battery Nominal Voltage | 6 A 10 A Fuse 15 or 16 A Fuse | Fuse Rating > 16 A
24 to 60 Vac/dc 2 4 6 Not permitted

90 to 240 Vac/
90 to 250 Vdc

6 10 16 Not permitted

Alternatively, miniature circuit breakers (MCB) may be used to protect the auxiliary supply
circuits.
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1. MEASUREMENTS AND RECORDING

11 Introduction
The P111Enh is equipped with integral fault recording facilities suitable for analysis of
complex system disturbances. Fault records can be read out by setting software MiCOM S1
via the USB port accessible on the P111Enh front panel. The USB port offers a
communications facility to the P111Enh.
Communications can be established via the USB port even if the P111Enh is not supplied
by the auxiliary voltage ( function not available in Model N).
Access to the USB port is protected by means of a plastic cover.

1.2 Event records (not available in Model L w/o RS485)

The relay records and time tags up to 200 events and stores them in non-volatile FRAM
memory. This enables the system operator to establish the sequence of events that occurred
within the relay following a particular power system condition, switching sequence etc.
When the available space is exhausted, the oldest event is automatically overwritten by the
most recent.

The real time clock within the relay provides the time tag for each event, to a resolution of
1 ms.

The event records are available for remote viewing, via the communications ports RS485 or
USB.

For extraction from a remote source via communications ports, refer to the SCADA
Communications section (P111Enh/EN CT), where the procedure is fully explained.

Types of event

An event may be a change of state of a control input or output relay, a trip condition, etc.
The following sections show the various items that constitute an event:

Change of state of binary inputs (ABE)

If one or more of the binary inputs has changed state since the last time that the protection
algorithm ran, the new status is logged as an event. The information is available if the event
is extracted and viewed via a PC.

Change of state of one or more output relay contacts

If one or more of the output relay contacts have changed state since the last time that the
protection algorithm ran, then the new status is logged as an event. The information is
available if the event is extracted and viewed via PC.

Relay alarm conditions

Any alarm conditions generated by the relays will also be logged as individual events.
The following table shows examples of some of the alarm conditions and how they appear in
the event list:

Alarm Condition Event Text Event Value
Auxiliary Supply Fail Vx Fail ON/OFF Bit position 0 in 32 bit field
CT Supply Fail CT Supply Fail ON/OFF Bit position 1 in 32 bit field

The above table shows the abbreviated description that is given to the various alarm
conditions and also a corresponding value between 0 and 31. This value is appended to
each alarm. It is used by the event extraction software, such as MiCOM S1, to identify the
alarm. Either ON or OFF is shown after the description to signify whether the particular
condition is operational or has reset.
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Protection element trips

Any operation of protection elements (a trip condition) will be logged as an event record,
consisting of a text string indicating the operated element and an event value. Again, this
value is intended for use by the event extraction software, such as MiCOM S1.

Fault records
Each fault record is generated with time stamp.

The following data is recorded for any relevant elements that operated during a fault, and
can be viewed in each of the last 20 fault records:

(i) Event Text (the reason for a trip):

Phase Overcurrent:
I> trip
I>> trip
I>>> trip
SOTF trip (ABE)
IN_1trip
IN_2 trip
IN_3trip (E)
12> trip (E)
Brkn Cond (E) trip
CB Fail trip
AUX1 trip (ABE)
AUX2 trip (ABE)
AUXS trip (ABE)
AUX4 trip (ABE)
Therm OL (NABE)

(i) Active setting Group

(iif) Fault Time an Fault Date

(iv) Fault Orgin: type of fault (for example: phase A-B, A-B-C, etc)
(v) Event Value:

Per phase record of the current value during the fault: I¢ and measured IN

Fault records are stored in non-volatile memory (FRAM memory). This type of memory does
not require any maintenance (no battery inside the P111Enh). Fault records are stored
without any time limitation even if the P111Enh is not supplied from any power source.

Alarm records
Each alarm record is generated with time stamp.

The following data is recorded for any relevant elements that operated during an alarm, and
can be viewed in each of the last 5 alarm records:

(i) Event Text (the reason for a protection alarm):

Phase Overcurrent:
tI> Alarm
tI>> Alarm
tI>>> Alarm
tSOTF Alarm (ABE)
tIN_1 Alarm
tIN_2 Alarm
tIN_3 Alarm (E)
tI2> Alarm (E)
tBrkn Cond Alarm (E)
tCB Fail Alarm
tAUX1 Alarm (ABE)
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tAUX2 Alarm (ABE)
tAUX3 Alarm (ABE)
tAUX4 Alarm (ABE)
tTherm OL Alarm (NABE)

(ii) Active setting Group

(iii) Alarm Time an Alarm Date

(iv) Alarm Orgin: type of alarm (for example: phase A-B, A-B-C, etc)
(v) Event Value:

Per phase record of the current value during the alarm: I¢ and measured IN

Alarm records are stored in non-volatile memory (FRAM memory). This type of memory does
not require any maintenance (no battery inside the P111Enh). Alarm records are stored
without any time limitation even if the P111Enh is not supplied from any power source.

15 Instantaneous records (Model E)
Each instantaneous record is generated with time stamp.

The following data is recorded for any relevant current elements with the crossed threshold,
and can be viewed in each of the last 5 instantaneous records:

(i) Event Text (the reason for a current protection start):

Phase Overcurrent:

I>
I>>
I>>>
SOTF
IN_2
IN_3

(i) Active setting Group

(iii) Alarm Time an Alarm Date

(iv) Alarm Orgin: type of alarm (for example: phase A-B, A-B-C, etc)
(v) Event Value:

Per phase record of the current value during the alarm: I¢ and measured IN

Instantaneous records are recorded in case of powering from an auxiliary voltage (not
recorded if P111Enh is powered from CTs only) and stored in non-volatile memory (FRAM
memory). This type of memory does not require any maintenance (no battery inside the
P111Enh). Instantaneous records are stored without any time limitation even if the P111Enh
is not supplied from any power source.

1.6 Alarm status
Alarm status presents the current Alarm signals.

The Alarm signals information can be with latching or without latching, depends on the
setting value GLOBAL SETTINGS/LOC/

- Alarms Info O:Self-reset — only current Alarm status is displayed,

- Alarms Info 1:Latching — Alarm information is latched up to reset in cell: ALARM
STATUS/Reset Press ENTER cell.
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tI> Alarm Alarm by the first phase overcurrent stage

tI>> Alarm Alarm by the second phase overcurrent stage
tI>>> Alarm Alarm by the third phase overcurrent stage
tSOTF Alarm (ABE) Alarm by SOTF element

tIN_1 Alarm Alarm by the first earth fault overcurrent stage
tIN_2 Alarm Alarm by the second earth fault overcurrent stage

tIN_3 Alarm (E)

Alarm by the third earth fault overcurrent stage

tI2> Alarm (E)

Alarm by the negative sequence overcurrent element

tBrkn Cond Alarm

Alarm by Broken Conductor protection

CB Fail Alarm

Circuit Breaker Failure protection time-delay elapsed

tAUX1 Alarm (ABE)

tAUX1 time-delay elapsed

tAUX2 Alarm (ABE)

tAUX2 time-delay elapsed

tAUX3 Alarm (ABE)

tAUX3 time-delay elapsed

tAUX4 Alarm (ABE)

tAUX4 time-delay elapsed

Thermal Overload Alarm
(NABE)

Thermal Alarm stage crossed by actual Thermal State value

tCB FLTY Ext.Sign. Alarm

An input mapped to this function detects CB problems that
may influence control possibilities (for example spring
problem, insufficient pressure, etc.)

Inrush BIl. Alarm. (AE)

Inrush Blocking (the second harmonic level crossing
threshold

TC Supervision Alarm. (AE)

Trip Circuit Supervision detects a problem

CB Time Monit. Alarm. (AE)

The monitoring time for CB opening/closing

CB Curr.Diagn. Alarm. (AE)

Summation of the current interrupted by the CB

CB Nb Diagn. Alarm. (AE)

CB open operations counter monitoring

[79] Lockout Alarm (E)

Auto-recloser lockout condition

Hardw.Warning Alarm

Any hardware problem detected

State of CB Alarm (AE)

The abnormal CB’s position for two bits CB’s connection (00
or11)

[79] Roll.Demand Alarm (E)

The number of Autoreclose cycles in the defined (set) time
window is greater than set value

Measurements

The relay produces a variety of directly measured power system quantities:

IA, IB, IC -
11 (E), 12 (E), I2/11 (E)

IN -

Thermal (NABE)
current

IA 2™ harmonic (AE) -
IB 2™ harmonic (AE) -

IC 2" harmonic (AE) -

R.M.S. values
calculated fundamental harmonic ratio
measured fundamental harmonic only (E/F analogue input)

thermal state based on RMS value from the max phase

second harmonic in phase A
second harmonic in phase B

second harmonic in phase C
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1.8 Counters
The P111Enh's counters are available in the RECORDS/COUNTERS menu:
-  CONTROL COUNTER:

- No. Trips — Number of manual trip commands (inputs, menu default Control
Window, trip key, remote control via RS485 or USB)

- No. Close - Number of manual close commands (inputs, menu default Control
Window, trip key, remote control via RS485 or USB)

Counters can be reset in the CONTROL COUNTER column.
- FAULT COUNTER:

- No. Fault Trips — Number of trip commands from protection elements (current-
based protection element trip, AUX trips and Auto-recloser trips)

- No. Fault Starts — Number of timer starts by protection elements set to trip
(current-based protection element and AUX)

- No. Alarms - Number of Alarm signals from protection elements set to Alarm
or functions mapped to an Alarm signal,

- No. HW Warnings — Number of hardware problems detected by the self-
monitoring function.

Counters can be reset in the FAULT COUNTER column.

- AUTORECLOSE COUNTER (E):
- No. Total [79] action — Total number of Auto-recloser starts
- No. Trips&Lockout — Total number of final trips or lockouts

- No. Successful — Total number of successful auto-reclosures (the reclaim time
has elapsed without tripping)

- Cycle 1 Reclose — Number of first shots (the counter is incremented with each M R
first close shot, even if the following trip occurs during the reclaim time)

- Cycle 2 Reclose — Number of second shots (the counter is incremented with
each second close shot, even if the following trip occurs during the reclaim time)

- Cycle 3 Reclose — Number of third shots (the counter is incremented with each
third close shot, even if the following trip occurs during the reclaim time)

- Cycle 4 Reclose — Number of fourth shots (the counter is incremented with
each fourth close shot, even if the following trip occurs during the reclaim time)

Counters can be reset in the AUTORECLOSE COUNTER column.

Note: For a 4-shot auto-reclose sequence (TCTCTC, the next TCTC, the
next TCTCTCTCT and the next TCT (lockout)) the counters shows:

Total [79] action: 4
Total Trips&Lockout:
Total Successful:
Cycle 1 Reclose:
Cycle 2 Reclose:

Cycle 3 Reclose:

P N W A~ NP

Cycle 4 Reclose:
- CB MONITORING COUNTER (AE):
- CB Close Mon. - total number of close commands (auto-recloser included)
- CB Open Mon. — total number of open commands (Manual and Fault trips)

- CB AMPS Value - cumulative value of current broken by the CB for fault
clearance trips.
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Disturbance Recorder (Model A and E)

The integral disturbance recorder has an area of memory specifically set aside for record
storage. The number of records that may be stored by the relay is dependent upon the
selected recording duration:

Total number of records available in disturbance recorder is:
0 One - for set Max Record Time from in range: 2.01s — 4.00s
o Two — for set Max Record Time from in range: 1.51s — 2.00s
o0 Three — for set Max Record Time from in range: 1.01s — 1.33s
o Four —for set Max Record Time from in range: 0.81s — 1.00s
o Five - for set Max Record Time from in range: 0.10s — 0.8s

The recorder stores actual samples that are taken at a rate of 16 samples per cycle. Each
disturbance record consists of eight analog data channels and thirty-two digital data
channels. The relevant CT and VT ratios for the analog channels are also extracted to
enable scaling to primary quantities.

Note: If a CT ratio is set to less than a unit, the relay will choose a scaling
factor of zero for the appropriate channel.

The "DISTURBANCE RECORDER" menu column is shown in the following table:

) Setting Range _
Menu Text Default Setting - Step Size
Min. Max.

Pre-Time 0.1s 0.1s 2s 0.01s

Setting for the disturbance record pre-fault time. The pre-fault time adjusts the beginning of
the disturbance record: In this example, the record starts 100ms before the disturbance. Its
length can be limited by setting.

Post-Fault Time 0.1s 0.1s 1ls 0.01s

Setting for the disturbance record post-fault time. The total disturbance recording time is:
pre-fault time + high state of triggering criteria (Start or Trip time)+ post-fault time.

The above total recording time is limited by setting.

0: on Inst.

Disturbance Rec.Trig. 0: on Inst. .
1: on Trip

Setting for the trigger criteria:

0: on Inst . — the trigger is the disturbance indicated by the starting of a protection element
set to trip the CB. If this option is chosen the total recording time is: pre-fault time + duration
of protection start + post-fault time, but no longer than the value of Max Record Time .

1: on Trip . — the trigger is the disturbance indicated by the protection element trip. If this

option is chosen the total recording time is: pre-fault time + duration of protection trip+ post-
fault time, but no longer than the value of Max Record Time .

Max Record Time 1.0s 0.1s 4s 0.01s

Setting for the maximum total recording time. If default value is kept (3 s) it means that
2 records will be recorded.

It is not possible to display the disturbance records locally on the LCD; they must be
extracted using suitable software such as MiCOM S1 or MiCOM S1 Studio.
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1.10 Measurement Settings

The following settings under the measurements heading can be used to configure the relay
measurement function.

1.10.1 CT Ratio
GLOBAL SETTINGS/CT RATIO menu

Setting Range

Menu Text Default Setting - Step Size
Min. Max.
Line CT Primary 1.000 A 1 30k 1
Sets the phase current transformer input's primary current rating.
Line CT Sec 1A 1A 5A N/A
Sets the phase current transformer input's secondary current rating: 1A or 5A.
E/Gnd CT Primary 1.000 A 1 30k 1
Sets the earth fault current transformer input's primary current rating.
E/Gnd CT Sec 1.000 A 1A 5A N/A

Sets the earth fault current transformer input's secondary current rating: 1A or 5A.
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Default Measuring Window
Default window is after connection of power supply to P111Enh or after resetting of
signaling.
GLOBAL SETTINGS/LOC menu
Menu Text Default Setting Available Settings
0:Meas. In
1: Meas.A
Default Display 0:Meas. In 2: Control CB (BAE)
3:[79] CTRL (E)
4:Control Mode (E)

This cell is used to change the default display window

0: Measurements referred to In

1: Measurements in Amps

2: Control CB window for control of CB (close and trip command) (BAE)

3: Auto-reclose control window for blocking of the auto-recloser and readout of auto-
reclose status information (E)

4: Control Mode window for changing of the CB control mode: Local/Remote and for
presenting Control Mode state information (E)

Measurement criteria

The LOC submenu makes it possible to set parameters associated with this function.
(Fundamental harmonic or True RMS)

GLOBAL SETTINGS/LOC menu

) Setting Range )
Menu Text Default Setting - Step Size
Min. Max.
>, I>>, [>>> 1 harm. 0: 1harm. 1: TrueRMS | n/a

Setting for the measuring criteria for 50/51 protection elements.

lharm — means that I>, I>>, I>> compare fundamental component (harmonic) with the set
stage of protection element,

True RMS — means that means that 1>, I>>, I>> compare True RMS value with the set
stage of protection element,

Note: Above setting is used for 50/51 protection elements (1>, [>>, 1>>>)
49: TrueRMS s fixed
46, 46BC, 50N/51N: fundamental (the first) harmonic is fixed
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INTRODUCTION

The VAMP 11F feeder protection relays are fully numerical in design, implementing all
protection and non-protection functions in software. The relays employ a high degree of self-
monitoring. The commissioning tests do not need to be as extensive as with non-numeric
electronic or electro-mechanical relays.

In the commissioning of numeric relays, it is only necessary to verify that the hardware is
functioning correctly and that the application-specific software settings have been applied to
the relay. It is considered unnecessary to test every function of the relay if the settings have
been verified by one of the following methods:

. Extracting the settings applied to the relay using appropriate setting software
(preferred method)

. Via the operator interface

Unless previously agreed to the contrary, the customer will be responsible for determining
the application-specific settings applied to the relay and for testing of any scheme logic
applied by external wiring.

Blank commissioning test and setting records are provided at the end of this chapter for
completion as required.

BEFORE CARRYING OUT ANY WORK ON THE EQUIPMENT, THE
USER SHOULD BE FAMILIAR WITH THE CONTENTS OF THE SA FETY
GUIDE SFTY/4L M/E11 OR LATER ISSUE, OR THE SAFETY AND
TECHNICAL DATA SECTION OF THE TECHNICAL MANUAL AND
ALSO THE RATINGS ON THE EQUIPMENT RATING LABEL.

For safety reasons, no work must be carried out on the V11F until all
power sources to the unit have been disconnected.

SETTING FAMILIARIZATION

When commissioning a VAMP 11F relay for the first time, sufficient time should be allowed
to enable the user to become familiar with the method by which the settings are applied.

The Getting Started chapter (V11F/EN GS) contains a detailed description of the V11F relay.

Via the front panel all the settings can be changed (refer to Settings chapter V11F/EN ST of
this manual), LEDs and alarms reset, and fault and event records cleared. However, menu
cells with access levels higher than the default level will require the appropriate password to
be entered, before changes can be made.

Alternatively, if a portable PC is available together with suitable setting software (such as
MiIiCOM S1 Studio 5.1.0 or higher), the menu can be viewed a page at a time to display a full
column of data and text. This PC software also allows settings to be entered more easily,
saved to a file on disk for future reference or printed to produce a setting record. Refer to
the PC software user manual for details (refer to Getting Started V11F/EN GS). If the
software is being used for the first time, allow sufficient time to become familiar with its
operation.
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EQUIPMENT REQUIRED FOR COMMISSIONING
Minimum equipment required

Multifunctional dynamic current injection test set.

Multimeter with suitable ac current range.

Ensure that the multimeter fuse is not open-circuit ed if used for CT current
measurement.

Multimeter with maximum value recording of the dc voltage (to measure the dc magnitude of
the trip pulse)

Continuity tester (if not included in multimeter).

Note: Modern test equipment may contain many of the above features in
one unit.

3.11

3.1.2

PRODUCT CHECKS

These product checks cover all aspects of the relay and should be carried out to ensure that
the unit has not been physically damaged prior to commissioning, that it is functioning
correctly and that all input quantity measurements are within the stated tolerances.

If the application-specific settings have been applied to the relay prior to commissioning, it is
advisable to make a copy of the settings to allow their restoration later. This could be done
by:

. Obtaining a setting file from the customer.

. Extracting the settings from the relay itself (this again requires a portable PC with
appropriate setting software)

. Manually creating a setting record. This could be done using a copy of the setting
record located at the end of this chapter to record the settings. As the relay’'s menu is
scrolled through sequentially via the front panel user interface.

With the relay de-energized
The following group of tests should be carried out without powering the V11F.

The current transformer connections must be isolate d from the relay for these
operations to be carried out.

WARNING: NEVER OPEN CIRCUIT THE SECONDARY CIRCUIT OF A CURRENT
TRANSFORMER SINCE THE HIGH VOLTAGE PRODUCED MAY BE
LETHAL AND COULD DAMAGE INSULATION.

The line current transformers should be short-circuited and disconnected from the relay
terminals. If this is not possible to complete this operation, the wiring to these circuits must
be disconnected and the exposed ends suitably short-circuited to prevent a safety hazard.

Visual inspection

The rating information given under the top access ¢ over on the front of the relay
should be checked. Check that the relay being test ed is correct for the protected
line/circuit. Ensure that the circuit reference an  d system details are entered onto the
setting record sheet. Double-check the CT primary current rating, and be sure to
record the actual CT setting used.

Carefully examine the relay to check that no physical damage has occurred since
installation.

Insulation

Insulation resistance tests are only necessary during commissioning and if they have not
been performed during installation.
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Isolate all wiring from the earth and test the insulation with an electronic or brushless
insulation tester at a dc voltage not exceeding 500V. Terminals of the grouped circuits
should be temporarily connected together.

The main groups of relay terminals are:

Current transformer circuits,

Auxiliary voltage supply

Binary control inputs

Relay contacts

EIA(RS)485 communication port

The insulation resistance should be greater than 100 MQ at 500 V.

On completion of the insulation resistance tests, ensure all external wiring is correctly
reconnected to the relay.

External wiring

Check that the external wiring is correct when comp ared to the relevant relay and
scheme diagram. Ensure as far as practical that th e phase sequence is as expected.
The relay diagram number appears on the rating labe | on the upper side of the case.

The connections should be checked against the scheme (wiring) diagram.
Auxiliary supply voltage (Vx)

The relay can be operated from either a dc only or AC/DC auxiliary supply depending on the
relay’'s nominal supply rating. The incoming voltage must be within the operating range
specified in Table 1.

Without energizing the relay measure the auxiliary supply to ensure it is within the operating
range.

Nominal Supply Rating DC AC V11F
DC [AC r.m.s.] Operating Range | Operating Range Models
24 -250V [24 - 240 V] 19to 300V 19to 264V L, N
24-60V [24 - 60 V] 19to 72V 19to 66 V
90 - 250 V [90 - 240 V] 48 to 300 V 48 t0 264 V ABE
Table 1: Operational range of auxiliary supply Vx

It should be noted that the relay can withstand an ac ripple of up to 12% of the upper rated
voltage on the dc auxiliary supply.

Do not energize the relay or interface unit usingt  he battery charger with the battery
disconnected as this can irreparably damage the rel  ay’s power supply circuitry.

Energize the relay only if the auxiliary supply is within the specified operating ranges. If a
test block is provided, it may be necessary to link across the front of the test plug to connect
the auxiliary supply to the relay.

Note: Vx nominal supply rating is common to auxiliary voltage supply and
binary control inputs

With the relay energized

The following group of tests verifies that the relay hardware and software are functioning
correctly and should be carried out while the V11F is powered.

MV isolators should be opened and the MV side should be connected to the earth to allow
safe operation of the CB.
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Light emitting diodes (LEDs)

On power up the green LED should have lit up and stayed on indicating that the relay is
healthy. The relay has a non-volatile memory that remembers the state (on or off) of the
alarm, trip and, if configured to latch, LED indicators when the relay was last energized from
an auxiliary supply. Therefore these indicators may also lit up when the auxiliary supply is
applied.

Latching of LEDs can be configured via MiCOM S1 Studio 5.1.0 (or higher) setting software
(USB port) or manually by the front panel

Default configuration of LEDs (except Trip LED): without latching

Note: The above default configuration can be changed using the MiCOM S1
Studio 5.1.0 setting software (USB port).

Trip LED is fixed to protection trip with latching.
The eight LEDs are on the front panel of the relay:

. The green Healthy LED indicates that the V11F is powered and no internal faults are
detected. A flashing LED indicates a hardware problem on the V11F. Not lit — V11F
has no power supply

. Red Trip LED: indicates that the time-delay of the protection element set to trip has
elapsed
. Yellow Alarm LED: indicates that the time-delay of the protection element set to Alarm

has elapsed or that non-protection functions as issued an Alarm signal. This LED can
be programmed as 3-7 LEDs too.

. Note: By default Alarm LED is not configured to Alarm. It is necessary to configure
this LED for Alarm function via MiCOM S1 Studio 5.1.0 setting software (USB port) or
manually by the front panel

The red LEDs 2 to 7 are programmable to the following signals:

Protect. Trip — Trip by protection elements

Alarm — Alarm signal

Start Phase A — Start of the phase overcurrent element (set to trip) in phase A
Start Phase B — Start of the phase overcurrent element (set to trip) in phase B
Start Phase C — Start of the phase overcurrent element (set to trip) in phase C
b - Start of the first phase overcurrent stage

bB>— Start of the second phase overcurrent stage

B>>- Start of the third phase overcurrent stage

SOTF - Start of the Switch On To Fault overcurrent element (ABE)
IN_1- Start of the first earth fault overcurrent stage

IN_2- Start of the second earth fault overcurrent stage

IN_3- Start of the third earth fault overcurrent stage (E)

AUX1 — Trigger of AUX1 timer (via a binary input) (ABE)

AUX2 — Trigger of AUX2 timer (via a binary input) (ABE)

AUX3 — Trigger of AUX3 timer (via a binary input) (ABE)

AUX4 — Trigger of AUX4 timer (via a binary input) (ABE)

AUX5 — Trigger of AUX5 timer (via a binary input) (ABE)

AUX6 — Trigger of AUX6 timer (via a binary input) (ABE)

th— Trip by the first phase overcurrent stage (if flashing: start)

th>— Trip by the second phase overcurrent stage (if flashing: start)
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tB>> — Trip by the third phase overcurrent stage (if flashing: start)
tSOTF — Trip by SOTF element (if flashing: start) (AE)
tIN_1 - Trip by the first earth fault overcurrent stage (if flashing: start)
tIN_2 — Trip by the second earth fault overcurrent stage (if flashing: start)
tIN_3 - Trip by the third earth fault overcurrent stage (if flashing: start) (E)
tR2>— Trip by the negative sequence o/c element (if flashing: start) (E)
t Brkn Cond — Trip by Broken Conductor protection (if flashing: start) (E)
Therm Trip — Trip by Thermal Overload protection (if flashing: alarm) (NABE)
Therm Alarm — Thermal Overload protection alarm (NABE)
CB Fail — Circuit Breaker Failure protection time-delay elapsed
tAUX1 — tAUX1 time-delay elapsed (if flashing: start) (ABE)
tAUX2 — tAUX2 time-delay elapsed (if flashing: start) (ABE)
tAUX3 — tAUX3 time-delay elapsed (if flashing: start) (ABE)
tAUX4 — tAUX4 time-delay elapsed (if flashing: start) (ABE)
[79] in Progress —  The auto-reclose function is running (E)
[79] F. Trip — Auto-reclose not successful: Final Trip (E)
[79] Lockout - Lockout of the auto-reclose function (E)
[79] Blocked - The auto-reclose function is blocked (E)
[79] Success — The auto-reclose operation is successful (the CB remains closed) (E)
Local CTRL Mode - Local Control Mode (AE)
CB Alarm — Circuit Breaker condition alarm signal (CB Open NB, Sum Amps(n),

CB Open Time and CB Close Time) (AE)
Maintenance Mode —Maintenance Mode (outputs are disconnected from all functions) (AE)

tCB FLT Ext.Sign.— An input mapped to this function detects CB problems that may
influence control possibilities (for example spring problem, insufficient
pressure, etc.). Signaling is active during a settable time (GLOBAL
SETTINGS/CIRCUIT BREAKER/tCB FLT ext) (ABE)

Setting Groupn —  Setting Group n active (n=1, 2)

After establishing the connection between PC and V11F via the USB port, the green Healthy
LED should be lit permanently (it means that the V11F is powered), even if V11F is not
connected to auxiliary voltage supply.

The remaining LEDs can be checked via the “LEDs Reset” function. This function can be
mapped to the L1 — L8 inputs.

Check that the correct nominal voltage and polarity are applied to opto inputs L1 — L6 (D1 -
D10 terminals), then connect the field voltage to the appropriate terminals for the input being
tested.

All red LEDs should be lit within 1 s.

Default LEDs setting (both Setting Groups):

- LED2 — LEDY: not configured.
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Binary Inputs
This test checks that all the binary inputs on the relay are functioning correctly.

The binary inputs should be energized one at a time, see external connection diagrams
(V11F/EN IN) for terminal numbers.

The V11F is fitted with an LCD display which makes it possible to view the state of the binary
inputs, in the COMMISSIONING/Opto 7P Status menu cell. This information is also
available via the MiCOM S1 Studio 5.1.0 (or higher) Measurement Viewer software. Refer to
MICOM S1 Studio 5.1.0 user manual for details.

If it is not possible to use the Measurement Viewer software, it is necessary to check the
binary inputs by means of a functional test of the entire configuration.

Check that the correct nominal voltage and correct polarity are applied to the opto-inputs,
then connect the field voltage to the appropriate terminals for the input being tested.

Note: The binary inputs may be energized from an external DC auxiliary
supply (e.g. the substation battery) in some installations. Check that
this is not the case before connecting the field voltage, otherwise
damage to the relay may result. If an external 24/27 V, 30/34 V,
48/54 V, 110/125 V, 220/250 V supply is being used it will be directly
connected to the relay's optically isolated inputs. If an external supply
is being used then it must be energized for this test but only if it has
been confirmed that it is suitably rated with less than 12% AC ripple.

Default factory settings:

- L1 binary input (ABE): not configured
- L2 binary input (ABE): not configured
- L3 binary input(ABE): not configured
- L4 binary input(ABE): not configured
- L5 binary input (E): not configured
- L6 binary input( E): not configured
- L5 binary input (E): not configured
- L6 binary input (E): not configured

Reverse Input Logic indicates the low state of the Binary Input triggered by a
programmable function.

Output Relays

To check output contacts it is necessary to carry out a functional test of the entire
configuration.

Note: It should be ensured that thermal ratings of anything connected to the
output relays during the contact test procedure are not exceeded by
the associated output relay being operated for too long. It is therefore
advised that the time between application and removal of the contact
test is kept to the minimum.

Default factory settings:

- RL1-RL6 outputs: not configured

Reverse Output Logic means that after powering the V11F, n/o contacts are closed. Output
triggering via a programmable function opens the contacts (rest position).

Rear Communications Port

This test should only be performed where the relay is to be accessed from a remote location
and will vary depending on the communications standard adopted.
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It is not the intention of the test to verify the operation of the complete system from the relay
to the remote location, just the relay’s rear communications port and any protocol converter
necessary.

IEC60870-5-103 (VDEW) communications

IEC60870-5-103/VDEW communication systems are designed to have a local Master Station
and this should be used to verify that the relay’s EIA(RS)485 port, is working.

The relay address and baud rate settings for EIA(RS)485 can be set by using local
communication via the USB port (setting software) or via the relay's front panel.

Default Factory Setting:

- Baud Rate: 19.2 bps
- Parity: No parity

- Stop Bits: one stop bit
- Data Bits: 8 (fixed)

Also ensure that the relay's address and baud rate settings in the application software are
the same as those set via the USB port.

Check that, using the Master Station, communications with the relay can be established.
MODBUS communications

Connect a portable PC running the appropriate MODBUS Master Station software to the
relay’s first rear EIA(RS)485 port via an EIA(RS)485 to EIA(RS)232 interface converter. The
terminal numbers for the relay's EIA(RS)485 port are up to 31.

The relay address, Parity and Baud Rate settings for EIA(RS)485 are set by using local
communication via USB port (MiCOM S1 Studio 5.1.0).

Default Factory Setting:

- Baud Rate: 19.2 bps

- Parity: No parity

- Stop Bits: one stop bit

- Data Bits: 8 (no settable)

Ensure that the relay's address and baud rate settings in the application software are the
same as those set via the USB port.

Check that communications with the relay can be established.
USB communications port
The USB port is used for local communications between a PC and the V11F.

Note: Max current necessary to supply V11F from US B port is 450mA. usB
standard offers 500mA for a one PC's USB controller , so it is not
recommended to connect any additional devices to th e same PC's USB
controller. If the total power consumption from a o ne PC’'s USB controller is
greater than 500mA, V11F can be in permanent rest ( V11F display and the
green Healthy LED will be flashing)

The USB port integrates electronic boards only to allow communications with the V11F via
the HMI and USB interfaces. Input (binary and current) and Output boards are not supplied.

For local communications, the MiCOM S1 Studio 5.1.0 setting software is used.

USB parameters (not settable in the V11F):

- Protocol: Modbus RTU
- Address: 1
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- Baud Rate: 115.2 kbits/s
- Data Bits: 8

- Stopbit: 1

- Parity: None

Current inputs

This test verifies that the accuracy of current measurement is within the acceptable
tolerances.

The V11F measures the RMS and Fundamental harmonic values.

Apply a current equal to the rating of the line current transformer secondary winding to each
current transformer input of the corresponding rating, in turn (see Table 1 or external
connection diagram (V11F/EN IN) for appropriate terminal numbers), checking its magnitude
using a multimeter/test set readout. The corresponding reading can then be checked in the
MEASUREMENT column of the menu or via the MiCOM S1 Studio 5.1.0 /Measurement
Viewer connected to the V11F via USB port. Refer to the PC software user manual for
details.

If MICOM S1 Studio 5.1.0 is not available, it is necessary to test the protection stages to
measure the accuracy of analogue inputs.

Measuring accuracy of the relay:

Reference Conditions:

Sinusoidal signals with nominal frequency fn total harmonic distortion = 2 %, ambient
temperature 20 °C and nominal auxiliary voltage Vx.

Deviation relative to the relevant nominal value under reference conditions.
Operating Data

For currents up to 2 In (Ien):

Phase and earth current: +2% at In (len)
Asymmetry current: 5% at In
Fault Data

Phase and earth current:
For currents < 3 In (Ien): +5% at In (len)
For currents > 3 In (Ien): +5% of measured current value

However, an additional allowance must be made for the accuracy of the test equipment
being used.
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SETTING CHECKS

The setting checks ensure that all of the application-specific relay settings (i.e. the relay’s
functions), for the particular installation, have been correctly applied to the relay.

Note: The trip circuit should remain isolated during these checks to prevent
accidental operation of the associated circuit breaker.

Apply application-Specific Settings
There are two methods of applying the settings to the relay:

Downloading them from a pre-prepared setting file to the relay using a portable PC running
the MiCOM S1 Studio 5.1.0 support software. Communication between the PC and the V11F
is done via the relay’'s USB front port, located at the bottom of front panel, or rear
communications port. This method is preferred for transferring function settings as it is much
faster and there is less margin for error.

If a setting file has been created for the particular application and is available on an external
memory disk, this will further reduce the commissioning time.

Enter them manually via the relay’s operator interface.

Application notes for the setting values are given in Application Notes chapter V11F/EN AP
of this manual.

Demonstrate correct relay operation

The above tests have already demonstrated that the relay is within calibration, thus the
purpose of these tests is as follows:

—  To determine that the primary protection functions of the relay, overcurrent, earth-fault
etc. can trip according to the correct application settings.

- by monitoring the response to a selection of fault injections.

Overcurrent protection testing

This test, performed on stage 1 of the overcurrent protection function, demonstrates that the
relay is operating correctly at the application-specific settings.

Connection and preliminaries

The testing current is fed via terminals: C5-C6, C7-C8, and C9-C10, C11-C12 connected to
CTs. The type of connection is shown in Figure 1. The external connection diagram is also
available for the V11F front panel.

Ensure that I> is mapped to the RL1 output.
Connect the auxiliary voltage supply to the V11F terminals A1 and A2.

Connect the trip output RL1 to trip circuit of CB so that its operation will trip the test set and
stop the timer.

The timer should be compatible with the RL1 output.

Connect the current output of the test set to phase “A” of the relay current transformer input
(terminals C5 and C6).

Ensure that the timer starts when the current is applied to the relay.
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Protection accuracy of the relay:

PROTECTION ACCURACY

Cormi ssi oni ng

VAW V11F

Element Deviation Trigger Time deviation
Phase overcurrent 0.1t0401In + 5%z 0.01In DT: Is + 5%z 0.01In | 0.95 Is +5%=z 0.01In| *2% +20...50 ms
elements
I> & I>> & I>>> & IDMT: 1.11s +5%:+ 1.05 Is +5%= 0.01In | +5% +20...50 ms
SOTF(BAE)) 0.0Lin

DT: 0.95 Tes
0.01to2len  |+5%:0.002len |lesx5%:0.002len | Tes:+5%:=0.002len| oo o0 o
Earth fault 0.05to12Ten |+ 5%z 0.005 len | Ies + 5%z 0.005 len | Tes + 5% 0.005 len| =<0 7<>++°0 MS
overcurrent elements | 0-01to 12Ten |+ 5%+ 0.004 len | Ies + 5% 0.004 len | Ies + 5%: 0.004 len
(IN_1&IN_2&IN_3 IDMT: 1.1Tes 1.05 Tes
(E) 0.01 to 2Ien +5%z 0.002 len | Tes + 5% 0.002len | Ies £ 5% 0.0021en| o 0 o
0.05to 12Ten |+ 5%z 0.005 len | Tes + 5% 0.005 len | Tes + 5% 0.005 len| ~> "
0.01to 12Ien |+5%= 0.004 len |Ies + 5%z 0.004 len | Ies * 5%z 0.004 len
Negative sequence 0.1to41In + 5%z 0.01In DT:Is+5% Is 0.95 Is +5%= 0.01In | +2% +20...50 ms
phase overcurrent + 2%+0.01In
elements IDMT: 1.1Is 1.05 Is +5%: 0.01In | +5% +20...50 ms
(12>) (E) +5%+0.01In
Broken conductor 20 to 100% + 5%z 0.01In DT: Is + 5%+ 0.01In | 0.95 Is +5%z 0.01In| #5% +20...50 ms
(I2/11) (E)
Thermal overload 0.10t0 3.0 In + 5%z 0.01In Tiherm * 5%z 0.01In 0.97 Tinerm +59% +20...50 ms
(Linerm, © Alarm, 8 Trip) +5%=0.01In (ref. IEC 60255-8)
(NBAE)

Note: For e/f settings below 0.1In it is strongly recommend to use screened cable between
e/f CT and V11F terminals. Without using screened cable the accuracy can be worse
than given in the table above (additional errors caused by external disturbances
should be taken into account).

TYPICAL OPERATION TIME (protection time-delay set t

0 0 ms)

Operation time:

All types of faults

<40ms
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Figure 1:

V11F Model L and N Connection Diagram
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Figure 2: V11F Model B and A Connection Diagram
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Figure 3: V11F Model E Connection Diagram
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4.2.1.2 Perform the test

Ensure that the timer is reset.

Apply to the relay a current of twice the setting for I> (refer to chapter V11F/EN ST of this
manual) and make a note of the time displayed when the chronometer stops.

é WARNING:

4.2.1.3 Check the Operating Time

Never open circuit the secondary circuit of a current transformer since
the high voltage produced may be lethal and could d amage insulation.

Check that the operating time recorded by the timer is within the range shown in Table 2.

Notes: Except for the definite time characteristic, the operating times given in
Table 2 are for a time multiplier or time dial setting of 1. Therefore, to
obtain the operating time at other time multiplier or time dial settings,
the time given in Table 2 must be multiplied by the setting for IDMT
characteristics.

In addition, for definite time and inverse characteristics there is an
additional delay of up to 0.03 seconds that may need to be added to

For all characteristics, allowance must be made for the accuracy of
the test equipment being used.

Operating Time at Twice Current Setting and Time

Characteristic Multiplier/Time Dial Setting of 1.0

Nominal (Seconds)

Range (Seconds)

DT tI> Time Delay Setting Setting +5%
IEC S Inverse 10.03 9.28-11.78
IEC V Inverse 13.50 12.49 - 14.51
IEC E Inverse 26.67 24.67 — 29.67
UK LT Inverse 120.00 111.00 — 129.00
UK ST Inverse 1.78 1.65-1.91
IEEE M Inverse 3.8 3.52-4.08
IEEE V Inverse 7.03 6.51-7.55
IEEE E Inverse 9.52 8.81-10.23
US Inverse (CO8) 2.16 2.00-2.32
US Inverse (CO2 P40) 12.12 11.22 -13.02
RI Inverse 4.52 4.19 - 4.86

Table 2: Characteristic Operating Times for I>

Reconfigure to test a phase B fault. Repeat the test in section 0, this time ensuring that the
breaker trip output relative to phase B operation trips correctly. Record the tripping time for
phase B. Repeat for phase C fault.
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FUNCTIONAL TESTS
VAMP 11F has special functions for this purpose available in COMMISIONING column.

In Model A and E the special function Maintenance Mode is available for more comfortable
testing of the relay.

Note: If Maintenance Mode is not selected all test cells are hidden in V11F menu.
It is possible to set following Maintenance mode options (settings):

e “No” - Maintenance mode is disabled. All window cells below are hidden
(Maintenance mode is the latest cell in COMMISIONING column)

e “Yes,outp.trips ” - Maintenance mode is enabled. In this mode all test cells in
COMMISIONING column are shown. During tests outputs are energized.

 “Yes,outp.block ” - Maintenance mode is enabled and all test cells in
COMMISIONING column are shown. In this mode, the high state of output functions
are ignored (control of outputs are blocked).

This option allows the user to check the operation of the protection functions
without actually sending any external command (Tripping or signalling).

Depends on the rear protocol selected in menu, transmission of information to SCADA is
blocked (Modbus RTU) or sent (IEC 103) with additional information to know that
V11F is in Maintenance mode (refer to Communication chapter and EN 60870-5-103
standard).

Changing of setting from “No” to “Yes,....” from the front panel activate this mode for
10 minutes only . After this time the option is automatically switched to “No”.

The selection of the maintenance mode is possible by logic input (the level), control
command (rear or front port), or by front panel interface. The maintenance mode is
terminated by:

» Low state of logic input assigned to Maintenance mode function,

e Control command which activate this mode (rear command or setting: “Yes,....")
and by turning off the power supply.

Note: Maintenance rear command is available in Modbus protocol only

Maintenance Mode
1: Yes,outp.trips

When this menu is activated (set to YES: “Yes,outp.trips
led is lit.

or “Yes,outp.block "), the Alarm

In “Yes,outp.block " case, all the output contacts are blocked, and no command can be
issued to these contacts, even if a protection threshold associated with one of these output
contacts has been crossed. (If a protection threshold is crossed, all associated LEDs will
be ON, even the TRIP LED, if protection element is set to Trip).

The commissioning cells allow the user to check the external wiring to the relay's output
contacts. This function is available after activation of Maintenance mode. To do this, the
user has only to set to 1 the desired output contact's corresponding bit, and this will close the
contact and allow the continuity of the wiring to be checked.

Test 87654321
Pattern 00000000
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In the cell below, the contact test time can be set:

Contact Test
Time 001.00s

If the outputs for test are selected and Time for output closing is set, the closing command
can be executed in this cell:

Test output
0: no operation

To execute the test, press key, press the 2 or 8 key to select 1: Apply test and confirm
action by [8J. The contact will be closed for the duration of the Contact Test Time pulse.

The next commissioning cells, which appears in Maintenance mode , allows the user to
check the functional output configuration of the V11F. To do this, the user has only to select
which protection element will be triggered, and this will close the contact assigned to this
protection element and allow the continuity of the wiring to be checked.

Functional Test
0: 1>

In the cell below the end of the functional test can be configured:

Functional Test
End 0: CB trip

The following options are possible:
- 0: CBtrip — after triggering the functional test, the test is interrupted after trip command.
- 1: Time — the protection element will be triggered for the duration of the pulse time.

If the 1: Time option is selected it is necessary to set the pulse length:

Contact Test
Time 001.00s

The next cell is used for functional test execution:

Functional Test
CTRL: no operation

To execute this test, press the key, press the 2 or 8 key to select 1: Operate and
confirm action by pressing [8Jd. The contact will be closed for the duration of the Contact
Test Time pulse.
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6. COMMISSIONING TEST RECORD
Date: Engineer:
Station: Circuit:
System Frequency: Hz

V11F Front Plate Information

Overcurrent protection relay VAMP 11F

Model number

Serial number

Test Equipment Used

This section should be completed to allow future identification of protective devices that have
been commissioned using equipment, that is later found to be defective or incompatible, but
may not be detected during the commissioning procedure.

L Model:
Injection test set .
Serial No:
. Model:
Insulation tester .
Serial No:
. Type:
Setting software: P ,
Version:
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11
111
1111
1112

11.2

113
1131

114

Have all relevant safety instructions been followed?

Product Checks

With the relay de-energized
Visual inspection

Relay damaged?

Rating information correct for installation?

Insulation resistance >100MQ at 500V dc

External wiring

Wiring checked against diagram?

Measured auxiliary voltage supply

Cormi ssi oni ng
VAMP VL1F

*Delete as appropriate

Yes* [] No* []

Yes* [] No* ]
Yes* [ ] No* ]

Yes* [] No* ]
Not Tested* [ ]

Yes* [] No* []

V ac*
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1.2

121

1211

1.2.1.2

1.2.1.3

1.2.2

1221

1.2.2.2
1223
1224
1.2.25
1.2.2.6
1.2.2.7
1.2.2.7
1.2.2.8

1.2.3

1231
12311
12312
1.23.13
12314
1.23.15
1.23.16
12317
12317

1232

124

2.1

With the relay energized

Light-emitting diodes and Watchdog Contact

Connect the auxiliary voltage supply to terminals A1 and
A2. Are the green Healthy LED and the WD output
contact (A3-A5) working?

Establish connection between PC and V11F via USB
port. Green Healthy LED working?

Reset LEDs by pressing the C key on the V11F front
panel. Red “/”" LED flashing rapidly?

Inputs

Auxiliary voltage for binary control inputs:
Value measured (see: COMMISSIONING/Opto I/P
Status window of menu) (ABE)

L1 binary input working? (ABE)
L2 binary input working? (ABE)
L3 binary input working? (ABE)
L4 binary input working? (ABE)
L5 binary input working? (E)
L6 binary input working? (E)
L7 binary input working? (E)
L8 binary input working? (E)

Outputs (for tests in model B and E, COMMISSIONING/
Test outputs cell can be used)

Output Relays

Relay 1 working? (LNABE)
Relay 2 working? (LNABE)
Relay 3 working? (LNABE)
Relay 4 working? (NAE)
Relay 5 working? (NAE)
Relay 6 working? (A)

Relay 7 working? (A)

Relay WD working? (LNABE)

Close CB, after which apply current above setting value.
CB has opened?

Communications between PC and MiCOM S1 Studio
5.1.0 setting software established?

Setting Checks

Protection function timing tested?

VI1F/ EN CMv3.1

(W 821
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
V dc
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* []
Yes* [] No* [] |
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Applied current A
Expected operating time S
Measured operating time S
3. Final Checks
31 All test equipment, leads, shorts and test blocks removed Yes* [1 No* []
safely?
Yes* No*
3.2 Disturbed customer wiring re-checked? i N
N/A* []
3.3 All commissioning tests disabled? Yes* [] No* []
3.4 Records reset (via S1 software)? Yes* [] No* []
COMMENTS #
(# Optional, for site observations or utility-specific notes).
Commissioning Engineer Customer Witness

Date: Date:
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7. SETTING RECORD
Date: Engineer:
Station: Circuit:
System Frequency: Hz
CT Ratio (tap in use): / A
Front Plate Information
Overcurrent protection relay VAMP 11F
Model number
Serial number
*Delete as appropriate
Column Identification of Relay
Firmware version
OP PARAMETERS -
Hardware version
Column Global Setting Data
VLLIFXXXXXXXXXXXLXX:
0: English* [] 1:Deutsch* []
2: Francaise* [ ] 3:Espanol* []
4: Portugues *  [] 5:Regional*  []
Language V LLFXXXXXXXXXXX2XX:
0: English* [] 1:Russian* ]
2: Polski * [] 3: Turkey* ]
4: Regionall* [l 5:Regiona2l* []
0: Meas. In * [] 1:Meas. A* ]
Defa i : * : *
GLOBAL ult Display 2: Control CB ] 3:[79]CTRL* [
SETTINGS/ 4: Control Mode* D
LoC LEDs Reset 0: Manual only* [] 1: Protect.Start* []
2: Close Command * []
0: Manual only* [] 1: Protect.Start *[_]
Ltchd Outp. Reset
P 2: Close Command * [ ]
. 0: Manual only* [] 1: Protect.Start *[_]
Trip Info Reset
2: Close Command * []
Alarm Info 0: Self-Reset* [ 1: Latchig *[ ]
Nominal Frequency 0: 50Hz * [] 1:60Hz* ]
Control Keys Confirm. 0:No * ] 1:Yes* []
>, 1>>, [>>> 0: 1 harm * [] 1:TrueRMS* []
GLOBAL 1: One Group* [
Number of Groups
SETTINGS/ P 2: Two Groups * []
SETTING
GROUP Setting Group 0: Group 1* [] 1:Group2* [l
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Column Global Setting Data
SELECT t Change Settings G1>G2 s
(BAE)
Line CT primary A
GLOBAL Line CT Sec A
SETTINGS/
CT RATIO E/Gnd CT primary A
E/Gnd CT Sec A
tOpen pulse min S
tClose Pulse S
Time Delay for Close (BAE) S
tCB FLT Ext. Sign. (BAE) S
Remote CTRL Mode (AE) | 0:Remote only *[ ] 1:Remote+Local *[ ]
52 Unblock SOTF Time s
(BAE)
- Yes * No *
GLOBAL TC Supervision? (AE) 0 N
SETTINGS/ Yes-52* []
CIRCUIT ..
BREAKER TC Supervision tSUP (AE) S
CB Supervision? (AE) 0:No* [] 1:Yes * []
Max.CB Open Time (AE) S
Max.CB Close Time (AE) S
CB Diagnostic? (AE) 0:No* [] 1:Yes * []
Max.CB Open No. (AE)
Max Sum AMPS”n (AE) MA”Nn
AMPS’s n= (AE) 1* ] 2* L]
: O:No* [] 1Lyes*[]
2
GLOBAL Inrush Blocking? 2:Closing*[]
SETTINGS/ nd . .
INRUSH 2" Harmonic Ratio %
BLOCKING ;
(AE) Inrush Reset Time S
Unblock Inrush Time S
GLOBAL [46BC] Brkn Cond I< Block |
SETTINGS/ (E) n
o/C ock b
ADVANCED IDMT Interlock by DMT N % . .
(NABE) (NABE) O:No* [] 1:Yes * []
CB FLT Monitor.? 0:No* [ 1:Yes*[]
0:No * L]
Lo Block.via Input? 1: Block.[79] ]
LOBAL .
SETTINGS/ 2: Block.[79+t1/524] ]
[79] . *
ADVANCED Start Dead t on 2: CP:E)tt?ictéR;eset E
SETTINGS (E) ; P
0 ]

Rolling Demand?

:No* [ 1:Yes

Max cycles No.
Rol.Demand
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Column Global Setting Data

Time period Rol. Demand mn

Inhibit Time tl on Close S

Signaling Reset 0: No *[]1: Close via 79 * ]
GLOBAL Pulse Time tCOM1 S
SETTINGS/ ;
COMMUNICATI Pulse Time tCOM2 S
ON ORDERS 0:RS485* [] 1:RS485+Button C* [ ]
(AE) COM2 Order Conf.

2: Button C * []
0: Modbus RTU* []

Protocol 1: IEC103* 0

Relay Address RS485
GLOBAL |:| |:| |:|
SETTINGS/ 4800 * 9600 * 19200 *
COMMUNICAT| | Baud Rate RS485 38400 *[ ]
ON (Model L is 0N v L[] 1 odd ity L]
optional ) : - No parity : parity

Parity RS485 2: Even parity* []

. 0: 1 stop bitx  []

StopBits RS485 1: 2 stop bits* []

Pre-Time S
GLOBAL
SETTINGS/ Post Trip Time S
DISTURBANCE
RECORDER Disturbance Rec.Trig. 0: on Inst.* ] 1: on Trip * ]
AE
(A%) Max Record Time S
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VAWP V11F
OVERCURRENT G1
SETTING GROUP 1/ PROTECTION G1/ Settings
PHASE O/C [50/51] G1 9
0: Disabled* ]
1: Trip* ]
1 I>? 2: Alarm* ]
3: Trip-Inrush Bl * []
4: Trip-Latch *  []
2 I> Threshold In
3 Delay Type I>
4 tI>/TMS/TD s*
5 Reset Delay Type > 0: DMT* B
esetbelay Type 1: IDMT * n
5 DMT tReset I>
RTD/RTMS Reset I>
0: Disabled* ]
1: Trip* ]
7 I>>? 2: Alarm* L]
3: Trip-Inrush Bl * []
4: Trip-Latch*  []
8 I>> Threshold In
9 Delay Type I>>
10 tI>>/TMS/TD S
11 Reset Delay Type I>> 0: DMT U
¥ 1P 1: IDMT * O
12 DMT tReset I>
RTD/RTMS Reset I>
0: Disabled* ]
1: Trip* ]
13 I>>>? 2: Alarm* ]
3: Trip-Inrush Bl * []
4: Trip-Latch *  []
14 I>>> Threshold In
15 tI>>> S




Cormi ssi oni ng VI1F/ EN CM v3.1
VAVP 11F (M) 8-27
SOTF G1 (ABE)
SETTING GROUP 1/ PROTECTION G1/ .
Settings
SOTF [50/51] G1
0: Disabled* ]
1: Trip* ]
1 SOTF? 2: Alarm* ]
3: Trip-Inrush Bl * []
4: Trip-Latch*  []
2 SOTF Threshold In
3 tSOTF S

EARTH FAULT (Measured) G1

SETTING GROUP 1/ PROTECTION G1/

Settings
E/GND FAULT [50N/51N] G1 g
0: Disabled* L]
1: IN>Trip* ]
1 IN_1 stage ? 2: IN> Alarm* L]
3: IN> Trip-Inrush Bl *  []
4: IN> Trip-Latch * ]
2 IN_1 Threshold Ien
3 Delay Type IN_1
4 tIN_1/TMS/TD S
5 Reset Delay Type IN_1 0: DMT L
esetbelay Type IR 1: IDMT * O
5 DMT tReset IN_1 <
RTD/RTMS Reset IN_1
0: Disabled* ]
1: IN>>Trip* ]
7 IN_2 stage ? 2: IN>> Alarm* ]
3: IN>> Trip-Inrush Bl * []
4: IN>> Trip-Latch* [
8 IN_2 Threshold
9 tIN_2 s
0: Disabled* ]
1: IN>>>Trip* ]
10 IN_3 stage ? (E) 2: IN>>> Alarm* L]
3: IN>>> Trip-Inrush BI*[]
4: IN>>> Trip-Latch *  []
11 IN_3 Threshold (E)
12 tIN_3 (E) s

Negative Sequence O/C [46] G1 (E)
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SETTING GROUP 1/ PROTECTION G1/ NEGATIVE Settinas
SEQ.O/C [46] G1 9

0: Disabled* L]
1: Trip* ]
1 12> ? 2: Alarm* L]
3: Trip-Inrush Bl *  []
4: Trip-Latch * ]
2 12> Threshold In
3 Delay Type 12>
4 tI2>/TMS/TD s
5 Reset Delay Type 12> 0: DMT* U
eset Delay Type 1: IDMT * O
5 DMT tReset 12> <
RTD/RTMS Reset 12>
Broken Conductor G1 (E)
SETTING GROUP 1/ PROTECTION G1/ Settinas
BROKEN CONDUCTOR [46BC] G1 9
0: Disabled* L]
1: Trip* ]
1 Broken Cond.? 2: Alarm* ]
3: Trip-Inrush Bl *  []
4: Trip-Latch * ]
2 Ratio 12/11 %
3 tBCond S
[49] Thermal Overload G1 (NABE)
SETTING GROUP 1/ PROTECTION G1/ Settinas
THERMAL OVERLOAD [49] G1 9
0: Disabled* L]
1 Therm OL?
1: Enabled* ]
2 Itherm In
3 Te (heating) mn
4 Tr (cooling) mn
5 Theta Trip %
6 Theta Trip/Reset Ratio %
. Alarm OL? 0: Disabled* ]
' 1: Enabled* ]
8 Theta Alarm %

[50BF] CB Fail G1
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SETTING GROUP 1/ PROTECTION G1/ Settings

CB Fail [50BF] G1 9
0: Disabled* L]

1 CB Fail ? 1: Retrip* ]
2: Alarm* L]

2 CB Fail Time tBF s

3 I< Threshold CBF In

4 IN< Threshold CBF Ien

5 Block I> ? (E) 0: No* [] 1: Yes* []

6 Block IN> ? (E) 0: No* [] 1: Yes* []

AUX TIMERS G1 (NABE)

SETTING GROUP 1/ PROTECTION G1/AUX TIMERS G1 Group 1 Settings
0: Disabled* L]
1: Trip* ]
2: Alarm* ]

L AUXL 2 3: Tr!p—lnrush BI* [
4: Trip-Latch * ]
5: Load Shedding* []
6: AR after LS Hi* []
7: AR after LS Lo* []

2 tAUX1 S
0: Disabled* L]
1: Trip* ]
2: Alarm* ]

3 AUX2 2 3: Tr!p—lnrush BI* [
4: Trip-Latch * ]
5: Load Shedding* []
6: AR after LS Hi* []
7: AR after LS Lo* []

4 tAUX2 s
0: Disabled* ]
1: Trip* ]
2: Alarm* ]

. AUX3 2 3: Tr!p—lnrush BI* [
4: Trip-Latch * ]
5: Load Shedding* []
6: AR after LS Hi* []
7: AR after LS Lo* []

6 tAUX3 S
0: Disabled* ]
1: Trip* ]

7 AUX4 ? 2: Alarm* ]
3: Trip-Inrush Bl *  []
4: Trip-Latch * ]
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AUX TIMERS G1 (NABE)

SETTING GROUP 1/ PROTECTION G1/AUX TIMERS G1 Group 1 Settings
5: Load Shedding* [ ]
6: AR after LS Hi* []
7: AR after LS Lo* []

8 tAUX4 S

Logic Selectivity G1  (E)

SETTING GROUP 1/ PROTECTION G1/ Settinas
LOGIC SELECT. G1 9

0: Disabled*
1 Sel1? Ioabie L

1: Enabled* ]
2 tSell s
3 - 0: Disabled* ]

1: Enabled* ]
4 tSel2 s

Cold Load Pick Up G1

SETTING GROUP 1/ PROTECTION G1/ Settings
COLD LOAD PU G1 9

0: Disabled* ]
1 Cold Load PU ? 1: Current+Input* []

2: Input* ]
2 Cold Load PU Level %
3 Cold Load PU tCL s
4 Cold Load PU I> 0: No* [] 1: Yes* []
5 Cold Load PU I>> 0: No* [] 1: Yes* []
6 Cold Load PU I>>> 0: No* [] 1: Yes* []
7 Cold Load PU IN_1 0: No* [] 1: Yes* []
8 Cold Load PU IN_2 0: No* [] 1: Yes* []
9 Cold Load PU IN_3 (E) 0: No* [] 1: Yes* []
10 Cold Load PU Brkn.Cond (E) |0: No* [] 1: Yes* []
11 Cold Load PU Itherm (NABE) |0: No* [] 1: Yes* []
12 Cold Load PU 12> (E) 0: No* [] 1: Yes* []

Autoreclose [79] G1 (E)
SETTING GROUP 1/ PROTECTION G1/ Settings
AUTORECLOSE [79] G1 9
1 Autoreclose ? 0: Disabled" B
' 1: Enabled* ]

2 Dead Time tD1 S




3 Close Shot*

Cormi ssi oni ng VI1F/ EN CM v3.1
VAW 11F (O 831
Autoreclose [79] G1 (E)
SETTING GROUP 1/ PROTECTION G1/ Settings
AUTORECLOSE [79] G1 9
3 Dead Time tD2 s
4 Dead Time tD3 s
5 Dead Time tD4 s
6 Reclaim Time tR s
1 Trip Shot* ]
2 Trip Shot * ]
7 Fast O/C Trip 3 Trip Shot * ]
4 Trip Shot * Ol
5 Trip Shot * ]
8 Fast O/C Trip Delay s
1 Trip Shot * ]
2 Trip Shot * ]
9 Fast E/Gnd Trip 3 Trip Shot * ]
4 Trip Shot * Ol
5 Trip Shot * ]
10 Fast E/Gnd Trip Delay S
1 Close Shot* ]
2 Close Shot* ]
11 Close Shot? tI>
3 Close Shot* ]
4 Close Shot* ]
1 Close Shot* ]
2 Close Shot*
12 Inhib.Trip tI>: Shot 0
3 Close Shot* ]
4 Close Shot* ]
1 Close Shot* ]
13 Close Shot? tI>> 2 Close Shot o
3 Close Shot* ]
4 Close Shot* ]
1 Close Shot* ]
2Cl Shot*
14 Inhib. Trip t1>>: Shot 05€ Sho U
3 Close Shot* ]
4 Close Shot* ]
1 Close Shot* ]
15 Close Shot? tI>>> 2 Close Shot* o
' 3 Close Shot* ]
4 Close Shot* ]
1 Close Shot* ]
2 Close Shot*
16 Inhib.Trip tI>>>: Shot 0
3 Close Shot* ]
4 Close Shot* ]
1 Close Shot* ]
17 Close Shot? tIN 1 2 Close Shot o
]
]

4 Close Shot*




VIIF/ EN CMv3.1

(M 8-32
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VAW V11F

Autoreclose [79] G1 (E)

SETTING GROUP 1/ PROTECTION G1 /
AUTORECLOSE [79] G1

Settings

18

Inhib.Trip tIN_1: Shot

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

19

Close Shot? tIN_2

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

20

Inhib.Trip tIN_2: Shot

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

21

Close Shot? tIN_3

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

22

Inhib.Trip tIN_3: Shot

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

23

Close Shot? tAUX1

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

24

Inhib.Trip tAUX1: Shot

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

25

Close Shot? tAUX2

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

26

Inhib.Trip tAUX2: Shot

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

DOOogodoguooooiognojgoooboboonoobgioboojgodn
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OUTPUT RELAYS CONFIGURATION G1
SETTING GROUP 1/
OUTPUT RELAY WD RL7 | RL6 | RL5 | RL4 | RL3 | RL2 | RL1

CONFIGURATION G1 | LNA LNA | LNA | LNA
BE A A NAE | NAE BE BE BE

1 Latched outputs

Reverse outp.
logic

N

Protect. Trip

Prot.Trip pulse
Trip CB Order
Close CB Order

Alarm

start I>

Ol (N0 |bd|lwW

start I>>

10 |start I>>>

Start SOTF
(BAE)

12 |start IN_1

13 |start IN_2

14 |start IN_3 (E)
15 |start 12> (E)
Start Brkn Cond
(E)

17 |AUX1 (BAE)
18 |AUX2 (BAE)
19 |AUX3 (BAE)
20 |AUX4 (BAE)
21 | AUX5 (BAE)
22 |AUX®6 (BAE)
23 |tI>

24 | tI>>

11

16

25 [tI>>>

26 [tSOTF (BAE)
27 |tIN_1

28 |tIN_2

29 [tIN_3 (E)

30 |tI2> (E)

31 |tBrkn Cond. (E)

Thermal Trip

32 | (NBAE)

Thermal Alarm

33 | (NBAE)
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OUTPUT RELAYS CONFIGURATION G1
SETTING GROUP 1/
OUTPUT RELAY WD RL7 | RL6 | RL5 | RL4 | RL3 | RL2 | RL1

CONFIGURATION G1 | LNA LNA | LNA | LNA
BE A A NAE | NAE BE BE BE

34 |tCB Fail

35 |tAUX1 (BAE)
36 |tAUX2 (BAE)
37 |tAUX3 (BAE)
38 |tAUX4 (BAE)

Comm. Order 1
(AE)

Comm. Order 2
(AE)

39

40

[79]in Progress
(E)

42 |[79] F.Trip (E)
43 | [79] Lockout (E)
44 | [79] Blocked (E)
45 | [79] Success. (E)
46 |TCS 52 Fail (AE)
47 |CB Alarm (AE)

tCB FLT Ext.Sign
(AE)

49 | Setting Group 1

41

48

SETTING GROUP 1/ INPUTS CONFIGURATION G1

INPUT

CONFIGURATION L8 L7 L6 L5 L4 L3 L2 L1
Gl E E E E ABE | ABE | ABE | ABE
Reverse Input
1 .
Logic
2 Mainten. Mode

(AE)

Reset Latch Sign

3

4 Reset Latchd Out
5 Block. tI>

6 Block. tI>>
7

8

9

Block. tI>>

Block.tSOTF
Block. tIN_1
10 |Block.tIN_2
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SETTING GROUP 1/ INPUTS CONFIGURATION G1

INPUT
CONFIGURATION L8 L7 L6 L5 L4 L3 L2 L1
Gl E E E E ABE | ABE | ABE | ABE
11 |Block. tIN_3 (E)
12 | Block. tI2> (E)

Block. tBrkn
Cond (E)

14 | Block. Itherm.
15 |Block. AUX1
16 |Block. AUX2
17 |Block. AUX3
18 |Block. CB Fall
19 |Block. [79] (E)
20 |SEL1tI>> (E)
21 |SEL1tI>>> (E)
22 |SEL1tIN_2 (E)
23 |SEL1tIN_3 (E)
24 | SEL2tI>> (E)
25 | SEL2tI>>> (E)
26 |SEL2tIN_2 (E)
27 |SEL2tIN_3 (E)

13

28 | AUX1
29 |AUX2
30 |AUX3
31 |AUX4
32 |AUX5
33 |AUX6
34 (C':Aoéc)l Load PU

35 | StrttBF (AE)

36 |CB Status 52A
37 |CB Status 52B
38 |CB FLT Ext.Sign
39 | Setting Group 2

40 |Manual Close
41 | Manual Trip

Trip Circ
Supervis. (AE)

43 | Reset Theta val.

42

Start Distur. R.

44 (AE)
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SETTING GROUP 1/ INPUTS CONFIGURATION G1

INPUT
CONFIGURATION L8 L7 L6 L5 L4 L3 L2 L1
Gl E E E E ABE | ABE | ABE | ABE

Local CTRL
Mode (AE)

45

Time Synchr.

46 | BE)
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LEDs CONFIGURATION G1
EES-SHCNSN?:TGOLEJ;A%F/ION G1 LED2 | LED3 | LED4 | LED5 | LED6 | LED7
1 Latched LEDs
2 Protect. Trip
3 Alarm
4 General Start
5 Start Phase A
6 Start Phase B
7 Start Phase C
8 Start I>
9 Start I>>
10 Start I>>>
11 Start SOTF (BAE)
12 Start IN_1
13 Start IN_2
14 Start IN_3 (E)
15 AUX1 (BAE)
16 AUX2 (BAE)
17 AUX3 (BAE)
18 AUX4 (BAE)
19 AUX5 (BAE)
20 AUX6 (BAE)
21 tI>
22 tI>>
23 tI>>>
24 tSOTF (BAE)
25 tIN_1
26 tIN_2
27 tIN_3 (E)
29 tI2> (E)
30 tBrkn Cond. (E)
31 Thermal Trip (NBAE)
32 Thermal Alarm (NBAE)
33 CB Fall
34 tAUX1 (BAE)
35 tAUX2 (BAE)
36 tAUX3 (BAE)
37 tAUX4 (BAE)
38 [79] in Progress (E)
39 [79] F.Trip (E)
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LEDs CONFIGURATION G1
EES-SHCNSNCIS:TCSOL'}JFE)A:'LI'/ION c1 LED2 | LED3 | LED4 | LED5 | LED6 | LED7
40 [79] Lockout (E)
41 [79] Blocked (E)
42 [79] Success. (E)
43 Local CRTL Mode (AE)
44 CB Alarm (AE)
45 Maintenance Mode (AE)
46 tCB FLT Ext.Sign (BAE)
a7 Setting Group 1
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OVERCURRENT G2
SETTING GROUP 1/ PROTECTION G2/ Settings
PHASE O/C [50/51] G2 9
0: Disabled* ]
1: Trip* ]
1 I>? 2: Alarm* ]
3: Trip-Inrush Bl * []
4: Trip-Latch *  []
2 I> Threshold In
3 Delay Type I>
4 tI>/TMS/TD S*
5 Reset Delay Type I> 0: DMT* o
eset Delay Type 1 IDMT * O
5 DMT tReset I>
RTD/RTMS Reset I>
0: Disabled* ]
1: Trip* ]
7 I>>? 2: Alarm* ]
3: Trip-Inrush Bl * []
4: Trip-Latch*  []
8 I>> Threshold In
9 Delay Type I>>
10 tI>>/TMS/TD S
11 Reset Delay Type I>> 0: DMT* B
y Iyp 1: IDMT * ]
12 DMT tReset I>
RTD/RTMS Reset I>
0: Disabled* ]
1: Trip* ]
13 I>>>? 2: Alarm* ]
3: Trip-Inrush Bl * []
4: Trip-Latch *  []
14 I>>> Threshold In
15 tI>>> S




VIIF/ EN CMv3.1

(M 8-40

Cormi ssi oni ng
VAWP V11F
SOTF G2 (ABE)
SETTING GROUP 1/ PROTECTION G2/ .
Settings
SOTF [50/51] G2
0: Disabled* ]
1: Trip* ]
1 SOTF? 2: Alarm* ]
3: Trip-Inrush Bl * []
4: Trip-Latch*  []
2 SOTF Threshold In
3 tSOTF S

EARTH FAULT (Measured) G2

SETTING GROUP 1/ PROTECTION G2/

Settings
E/GND FAULT [50N/51N] G2 ng
0: Disabled* L]
1: IN>Trip* ]
1 IN_1 stage ? 2: IN> Alarm* L]
3: IN> Trip-Inrush Bl *  []
4: IN> Trip-Latch * ]
2 IN_1 Threshold Ien
3 Delay Type IN_1
4 tIN_1/TMS/TD S
5 Reset Delay Type IN_1 0: DMT* L
esetbelay Type IR 1: IDMT * O
5 DMT tReset IN_1 <
RTD/RTMS Reset IN_1
0: Disabled* ]
1: IN>>Trip* ]
7 IN_2 stage ? 2: IN>> Alarm* ]
3: IN>> Trip-Inrush Bl * []
4: IN>> Trip-Latch* [
8 IN_2 Threshold
9 tIN_2 s
0: Disabled* ]
1: IN>>>Trip* ]
10 IN_3 stage ? (E) 2: IN>>> Alarm* L]
3: IN>>> Trip-Inrush BI*[]
4: IN>>> Trip-Latch *  []
11 IN_3 Threshold (E)
12 tIN_3 (E) s

Negative Sequence O/C [46] G2 (E)
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SETTING GROUP 1/ PROTECTION G2 / NEGATIVE Settings
SEQ.O/C [46] G2 g

0: Disabled* L]
1: Trip* ]
1 12> ? 2: Alarm* L]
3: Trip-Inrush Bl *  []
4: Trip-Latch * ]
2 12> Threshold In
3 Delay Type 12>
4 tI2>/TMS/TD S
5 Reset Delay Type 12> 0: DMT* U
esetbelay Type 1: IDMT * n
5 DMT tReset 12> <
RTD/RTMS Reset 12>
Broken Conductor G2 (E)
SETTING GROUP 1/ PROTECTION G2/ Settings
BROKEN CONDUCTOR [46BC] G2 9
0: Disabled* L]
1: Trip* ]
1 Broken Cond.? 2: Alarm* ]
3: Trip-Inrush Bl *  []
4: Trip-Latch * ]
2 Ratio 12/11 %
3 tBCond S
[49] Thermal Overload G2 (NABE)
SETTING GROUP 1/ PROTECTION G2/ Settings
THERMAL OVERLOAD [49] G2 9
0: Disabled* L]
1 Therm OL?
1: Enabled* ]
2 Itherm In
3 Te (heating) mn
4 Tr (cooling) mn
5 Theta Trip %
6 Theta Trip/Reset Ratio %
. Alarm OL? 0: Disabled* ]
' 1: Enabled* ]
8 Theta Alarm %

[50BF] CB Fail G2




V11F/EN CMv3. 1 Cormi ssi oni ng

(OW) 842 VAP VI1F

SETTING GROUP 1/ PROTECTION G2/ Settings

CB Fail [50BF] G2 9
0: Disabled* L]

1 CB Fail ? 1: Retrip* ]
2: Alarm* L]

2 CB Fail Time tBF s

3 I< Threshold CBF In

4 IN< Threshold CBF Ien

5 Block I> ? (E) 0: No* [] 1: Yes* []

6 Block IN> ? (E) 0: No* [] 1: Yes* []

AUX TIMERS G2 (NABE)

SETTING GROUP 1/ PROTECTION G2 / AUX TIMERS G2 Group 1 Settings
0: Disabled* L]
1: Trip* ]
2: Alarm* ]

L AUXL 2 3: Tr!p—lnrush BI* [
4: Trip-Latch * ]
5: Load Shedding* []
6: AR after LS Hi* []
7: AR after LS Lo* []

2 tAUX1 S
0: Disabled* L]
1: Trip* ]
2: Alarm* ]

3 AUX2 2 3: Tr!p—lnrush BI* [
4: Trip-Latch * ]
5: Load Shedding* []
6: AR after LS Hi* []
7: AR after LS Lo* []

4 tAUX2 s
0: Disabled* ]
1: Trip* ]
2: Alarm* ]

. AUX3 2 3: Tr!p—lnrush BI* [
4: Trip-Latch * ]
5: Load Shedding* []
6: AR after LS Hi* []
7: AR after LS Lo* []

6 tAUX3 S
0: Disabled* ]
1: Trip* ]

7 AUX4 ? 2: Alarm* ]
3: Trip-Inrush Bl *  []
4: Trip-Latch * ]
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AUX TIMERS G2 (NABE)

SETTING GROUP 1/ PROTECTION G2 / AUX TIMERS G2 Group 1 Settings
5: Load Shedding* [ ]
6: AR after LS Hi* []
7: AR after LS Lo* []

8 tAUX4 S

Logic Selectivity G2 (E)

SETTING GROUP 1/ PROTECTION G2/ Settinas
LOGIC SELECT. G2 9

0: Disabled*
1 Sel1? Ioabie L

1: Enabled* L]
2 tSell s
3 - 0: Disabled* L]

1: Enabled* ]
4 tSel2 s

Cold Load Pick Up G2

SETTING GROUP 1/ PROTECTION G2/ Settings
COLD LOAD PU G2 9

0: Disabled* L]
1 Cold Load PU ? 1: Current+Input*  []

2: Input* ]
2 Cold Load PU Level %
3 Cold Load PU tCL s
4 Cold Load PU I> 0: No* [] 1: Yes* []
5 Cold Load PU I>> 0: No* [] 1: Yes* []
6 Cold Load PU I>>> 0: No* [] 1: Yes* []
7 Cold Load PU IN_1 0: No* [] 1: Yes* []
8 Cold Load PU IN_2 0: No* [] 1: Yes* []
9 Cold Load PU IN_3 (E) 0: No* [] 1: Yes* []
10 Cold Load PU Brkn.Cond (E) |0: No* [] 1: Yes* []
11 Cold Load PU Itherm (NABE) |0: No* [] 1: Yes* []
12 Cold Load PU 12> (E) 0: No* [] 1: Yes* []

Autoreclose [79] G2 (E)
SETTING GROUP 1/ PROTECTION G2/ Settings
AUTORECLOSE [79] G2 9
1 Autoreclose ? 0: Disabled” U
' 1: Enabled* L]

2 Dead Time tD1 s
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3 Close Shot*
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VAMP V11F
Autoreclose [79] G2 (E)
SETTING GROUP 1/ PROTECTION G2/ Settings
AUTORECLOSE [79] G2 9
3 Dead Time tD2 S
4 Dead Time tD3 S
5 Dead Time tD4 S
6 Reclaim Time tR s
1 Trip Shot* ]
2 Trip Shot * ]
7 Fast O/C Trip 3 Trip Shot * ]
4 Trip Shot * Ol
5 Trip Shot * ]
8 Fast O/C Trip Delay s
1 Trip Shot * ]
2 Trip Shot * ]
9 Fast E/Gnd Trip 3 Trip Shot * ]
4 Trip Shot * Ol
5 Trip Shot * ]
10 Fast E/Gnd Trip Delay s
1 Close Shot* ]
2 Close Shot* ]
11 Close Shot? tI>
3 Close Shot* ]
4 Close Shot* ]
1 Close Shot* ]
2 Close Shot*
12 Inhib.Trip tI>: Shot 0
3 Close Shot* ]
4 Close Shot* ]
1 Close Shot* ]
13 Close Shot? tI>> 2 Close Shot o
3 Close Shot* ]
4 Close Shot* ]
1 Close Shot* ]
2Cl Shot*
14 Inhib. Trip t1>>: Shot 05€ Sho U
3 Close Shot* ]
4 Close Shot* ]
1 Close Shot* ]
15 Close Shot? tI>>> 2 Close Shot* o
' 3 Close Shot* ]
4 Close Shot* ]
1 Close Shot* ]
2 Close Shot*
16 Inhib.Trip tI>>>: Shot 0
3 Close Shot* ]
4 Close Shot* ]
1 Close Shot* ]
2 Close Shot*
17 Close Shot? tIN 1 0
]
]

4 Close Shot*
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Autoreclose [79] G2 (E)

SETTING GROUP 1/ PROTECTION G2 /
AUTORECLOSE [79] G2

Settings

18

Inhib.Trip tIN_1: Shot

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

19

Close Shot? tIN_2

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

20

Inhib.Trip tIN_2: Shot

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

21

Close Shot? tIN_3

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

22

Inhib.Trip tIN_3: Shot

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

23

Close Shot? tAUX1

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

24

Inhib.Trip tAUX1: Shot

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

25

Close Shot? tAUX2

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

26

Inhib.Trip tAUX2: Shot

1 Close Shot*
2 Close Shot*
3 Close Shot*
4 Close Shot*

DOOogodoguooooiognojgoooboboonoobgioboojgodn
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OUTPUT RELAYS CONFIGURATION G2
SETTING GROUP 1/
OUTPUT RELAY WD RL7 | RL6 | RL5 | RL4 | RL3 | RL2 | RL1

CONFIGURATION G2 | LNA LNA | LNA | LNA
BE A A NAE | NAE BE BE BE

1 Latched outputs

Reverse outp.
logic

Protect. Trip

Prot.Trip pulse
Trip CB Order
Close CB Order

Alarm

start I>

Ol (N0 |bd|wW

start I>>

10 |start I>>>

Start SOTF
(BAE)

12 |start IN_1

13 |start IN_2

14 |start IN_3 (E)
15 |start 12> (E)
Start Brkn Cond
(E)

17 |AUX1 (BAE)
18 | AUX2 (BAE)
19 |AUX3 (BAE)
20 |AUX4 (BAE)
21 | AUX5 (BAE)
22 | AUX®6 (BAE)
23 |tI>

24 | tI>>

11

16

25 |tl>>>

26 |tSOTF (BAE)
27 |tIN_1

28 |tIN_2

29 [tIN_3 (E)

30 |tI2> (E)

31 |tBrkn Cond. (E)

Thermal Trip

32 | (NBAE)

Thermal Alarm

33 | (NBAE)
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OUTPUT RELAYS CONFIGURATION G2
SETTING GROUP 1/
OUTPUT RELAY WD RL7 | RL6 | RL5 | RL4 | RL3 | RL2 | RL1

CONFIGURATION G2 | LNA LNA | LNA | LNA
BE A A NAE | NAE BE BE BE

34 |tCB Fail

35 [tAUX1 (BAE)
36 [tAUX2 (BAE)
37 [tAUX3 (BAE)
38 [tAUX4 (BAE)

Comm. Order 1
(AE)

Comm. Order 2
(AE)

39

40

[79]in Progress
(E)

42 |[79] F.Trip (E)
43 | [79] Lockout (E)
44 | [79] Blocked (E)
45 |[79] Success. (E)
46 |TCS 52 Fail (AE)
47 | CB Alarm (AE)

tCB FLT Ext.Sign
(AE)

49 | Setting Group 1

41

48

SETTING GROUP 1/ INPUTS CONFIGURATION G2

INPUT

CONFIGURATION L8 L7 L6 L5 L4 L3 L2 L1
G2 E E E E ABE | ABE | ABE | ABE
Reverse Input
1 :
Logic
2 Mainten. Mode

(AE)

3 Reset Latch Sign
4 Reset Latchd Out
5 Block. tI>

6 Block. tI>>
7

8

9

Block. tI>>

Block.tSOTF
Block. tIN_1
10 |Block.tIN_2
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SETTING GROUP 1/ INPUTS CONFIGURATION G2

INPUT
CONFIGURATION L8 L7 L6 L5 L4 L3 L2 L1
G2 E E E E ABE | ABE | ABE | ABE
11 |Block. tIN_3 (E)
12 |Block. tI2> (E)

Block. tBrkn
Cond (E)

14 |Block. Itherm.
15 |Block. AUX1
16 |Block. AUX2
17 |Block. AUX3
18 |Block. CB Fall
19 |Block. [79] (E)
20 | SEL1tI>> (E)
21 | SEL1tI>>> (E)
22 |SEL1tIN_2 (E)
23 |SEL1tIN_3 (E)
24 | SEL2 tI>> (E)
25 | SEL2 tI>>> (E)
26 |SEL2tIN_2 (E)
27 |SEL2tIN_3 (E)

13

28 | AUX1
29 |AUX2
30 |AUX3
31 |AUX4
32 |AUX5
33 |AUX6
34 (Ci:)é(; Load PU

35 | StrttBF (AE)

36 |CB Status 52A
37 |CB Status 52B
38 |CB FLT Ext.Sign
39 | Setting Group 2
40 |Manual Close
41 | Manual Trip

Trip Circ
Supervis. (AE)

43 | Reset Theta val.

Start Distur. R.
(AE)

42

44
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SETTING GROUP 1/
INPUT
CONFIGURATION
G2

INPUTS CONFIGURATION G2

L8

L7

L6

L5

L4

L3

L2

L1

ABE

ABE

ABE

ABE

Local CTRL

45 Mode (AE)

Time Synchr.

46 | BE)
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LEDs CONFIGURATION G2
EE;S”CNSN?:TGOJJ;A]:F/ION G2 LED2 | LED3 | LED4 | LED5 | LED6 | LED7
1 Latched LEDs
2 Protect. Trip
3 Alarm
4 General Start
5 Start Phase A
6 Start Phase B
7 Start Phase C
8 Start I>
9 Start I>>
10 Start I>>>
11 Start SOTF (BAE)
12 Start IN_1
13 Start IN_2
14 Start IN_3 (E)
15 AUX1 (BAE)
16 AUX2 (BAE)
17 AUX3 (BAE)
18 AUX4 (BAE)
19 AUX5 (BAE)
20 AUX6 (BAE)
21 tI>
22 tI>>
23 tI>>>
24 tSOTF (BAE)
25 tIN_1
26 tIN_2
27 tIN_3 (E)
29 tI2> (E)
30 tBrkn Cond. (E)
31 Thermal Trip (NBAE)
32 Thermal Alarm (NBAE)
33 CB Fall
34 tAUX1 (BAE)
35 tAUX2 (BAE)
36 tAUX3 (BAE)
37 tAUX4 (BAE)
38 [79] in Progress (E)
39 [79] F.Trip (E)
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LEDs CONFIGURATION G2
SETTING GROUP 1/
LEDs CONEIGURATION G2 LED2 | LED3 | LED4 | LED5 | LED6 | LED7
40 [79] Lockout (E)
41 [79] Blocked (E)
42 [79] Success. (E)
43 Local CRTL Mode (AE)
44 CB Alarm (AE)
45 Maintenance Mode (AE)
46 tCB FLT Ext.Sign (BAE)
a7 Setting Group 1
Commissioning Engineer Customer Witness

Date: Date:
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Maintenance
1.1 Maintenance period

It is recommended that products supplied by SCHNEIDER ELECTRIC ENERGY receive
periodic monitoring after installation. In view of the critical nature of protective relays and
their infrequent operation, it is desirable to confirm that they are operating correctly, at
regular intervals.

SCHNEIDER ELECTRIC ENERGY protective relays are designed for a life in excess of 20
years.

VAMP 11x relays are self-monitoring and so require less maintenance than earlier designs of
relay. Most problems will set off an alarm so that remedial action can be taken. However,
some periodic tests should be carried out to ensure that the relay is functioning correctly and
that the external wiring is intact.

1.2 Maintenance checks

Although some functionality checks can be performed from a remote location by utilizing the
communications ability of the relays, these are predominantly restricted to checking that the
relay is measuring the applied currents accurately. Therefore it is recommended that
maintenance checks are performed locally (i.e. at the substation itself).

Before carrying out any work on the equipment, the user should be
familiar with the contents of the Safety Guide SFTY /4L M/E11 or later
issue, OR the safety and technical data section of the technical
manual and also the ratings on the equipment rating label.

For safety reasons, no work must be carried out on the V11F until
all power sources to the unit have been disconnecte d.

121 Binary Inputs

Binary inputs can be checked to ensure that the relay responds to its energization by
repeating the commissioning test detailed in section 3.2.3 of the Commissioning chapter
(V11F/EN CM).

1.2.2 Outputs

Output relays' operation can be checked by repeating the commissioning test detailed in
section 3.2.4 of the Commissioning chapter (V11F/EN CM).

1.2.3 Measurement Accuracy

If the power system is energized, the values measured by the relay can be compared with
known system values to check that they are in the approximate expected range.. If they are,
then the analogue/digital conversion and calculations are being performed correctly by the
relay. Suitable test methods can be found in sections 3.2.7 of the Commissioning chapter
(V11F/EN CM).

Alternatively, the values measured by the relay can be checked against known values
injected into the relay via the test block, if fitted, or injected directly into the relay terminals.
These tests will prove the calibration accuracy is being maintained.
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1.3 Method of Repair

It is recommended that the V11F relay is returned to an SCHNEIDER ELECTRIC ENERGY
service centre for repair.

Before carrying out any work on the equipment, the user should be
familiar with the contents of the Safety Guide SFTY /4L M/E11 or later
issue, OR the safety and technical data section of the technical
manual and also the ratings on the equipment rating label.

For safety reasons, no work must be carried out on the V11F until
all power sources to the unit have been disconnecte d.

1.4 Cleaning

Before cleaning the equipment ensure that all current transformers and voltage input
connections are isolated to prevent any possibility of an electric shock whilst cleaning.

The use of detergents, solvents or abrasive cleaner s is not recommended as they may

The equipment may be cleaned using a lint-free clot h moistened with clean water.
A damage the relay’s surface and leave a conductive r  esidue.
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1. INTRODUCTION

BEFORE CARRYING OUT ANY WORK ON THE EQUIPMENT, THE
USER SHOULD BE FAMILIAR WITH THE CONTENTS OF THE
SAFETY GUIDE SFTY/4L M/E11 OR LATER ISSUE, or THE SAFETY
AND TECHNICAL DATA SECTION OF THE TECHNICAL MANUAL
AND ALSO THE RATINGS ON THE EQUIPMENT RATING LABEL.

For safety reasons, no work must be carried out on the V11F until
all power sources to the unit have been disconnected.

The purpose of this section of the service manual is to allow an error condition on the relay
to be identified so that appropriate corrective action can be taken.

In cases where a faulty relay is being returned to the manufacturer or one of their approved
service centers, a completed copy of the Repair/Modification Return Authorization Form
located at the end of this section should be included.

2. INITIAL PROBLEM IDENTIFICATION

Consult the table below to find the description that best matches the problem experienced,
then consult the section referenced to perform a more detailed analysis of the problem.

Symptom Refer To
Relay fails to power up Section 3
Maloperation of the relay during testing Section 4

Table 1: Problem identification




VIIF/EN TS v3.1

(TS) 10-4

Troubl eshooti ng

VAW 11F

3.

POWER UP ERRORS

V11F can be powered up using the following power sources:

. USB connection to PC (function not available in Miodel L and N)

. Auxiliary voltage (Vx)

If the relay does not appear to power up then the following procedure can be used to
determine whether the fault is in the external wiring or in the power supply module of the

relay.
Test Check Action
Connectthe V11Ftoa PCvia | (i) If the green “Healthy” LED and display
1 the USB port. are lit then proceed to test 2.
Disconnect the PC from the (iiy If the green “Healthy” LED and display
V11F USB port. are not lit then proceed to test 2.
Apply a Vx auxiliary voltage on | (i) If the green “Healthy” LED and display
terminals A1-A2 (check the are lit then proceed to test 3.
level on the V11F nominal (i) If the green “Healthy” LED and display
label) are not lit then send the relay back to
2 Check whether the green Schneider Electric Energy's repair
“Healthy” LED on the V11F centre.
front panel is lit.
Disconnect the ac auxiliary
voltage from terminals A1-A2.
Table 2: Failure of relay to power up
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4.
4.1

4.2

MALOPERATION OF THE RELAY DURING TESTING

Failure of Binary Inputs (A, B and E only)

The binary inputs are configured in the SETTING GROUPx/INPUTS CONFIGURATION
column for each setting group. If an input does not appear to be recognized by the relay
scheme logic the COMMISSIONING/Opto I/P Status menu option can be used to verify
whether the problem is in the binary input itself or the mapping of its signal to the scheme
logic functions. If the binary input appears to be read correctly then it is necessary to
examine its configuration.

Ensure the voltage rating for the opto inputs has been configured correctly with applied
voltage. If the binary input state is not read correctly by the relay the applied signal should
be tested. Verify the connections to the binary input using the correct wiring diagram. Next,
using a voltmeter verify that 80% opto setting voltage is present on the terminals of the
binary input in the energized state. If the signal is being correctly applied to the relay then
the failure may be on the input card itself.

Notes: 1. If the V11F is exclusively powered from the USB port, only some of the
relay's electronic circuits (necessary for communications) are supplied.
For this reason, inputs are in high state (independent of the voltage at the

terminals). Any action pertaining to binary inputs is blocked.

2. Only the logical state of the inputs is given in the COMMISSIONING
/Opto /P Status cell, not presence of voltage at the terminals. For
example: If Vx (high state) and Reverse Input Logic are set (function
active in low state of binary input) at the terminals of a binary input in the
COMMISSIONING /Opto I/P Status cell, the logical state of the input is
low (logical status after application of the Reverse Input Logic function).

Failure of Output Contacts

An apparent failure of the relay's output contacts may be caused by the relay configuration;
the following tests should be performed to identify the real cause of the failure. Tests of
outputs can be performed using the COMMISSIONING/Test outputs cell. The command is
executed and the configured outputs (COMMISSIONING/Test Pattern) will be energized for
the duration of Contact Test Time (COMMISSIONING).

Test Check Action
Is the Out of Service LED lllumination of this LED may indicate that the
1 illuminated? relay is in test mode or that the protection

has been disabled due to a hardware verify
error (see Table 2).

Examine the Test outputs (AE) in
2 the Commissioning section of the
menu.

If the relevant bits of the contact status are
operated then proceed to test 4, if not
proceed to test 3.

Verify by examination of the fault
record whether the protection
element is operating correctly.

If the protection element does not operate
verify whether the test is being correctly
applied.

3 If the protection element operates then it is
necessary to check the configuration, to
ensure that the configuration of the
protection element to the contacts is correct.

Using the procedure described in If the output relay operates then the problem
the Commissioning chapter must be situated in the external wiring to the
(V11F/EN CM) energize every relay. If the output relay does not operate
4 output (note the correct external this could indicate a failure of the output

connection diagram should be relay contacts (note that the self-tests verify
consulted). A continuity tester can | that the relay coil is being energized).
be connected at the rear of the Ensure that the closed resistance is not too
relay for this purpose. high for the continuity tester to detect.

Table 3: Failure of Output Contacts
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5.

REPAIR AND MODIFICATION PROCEDURE

Please follow these 5 steps to return an Automation product to us:

1.

Get the Repair and Modification Authorization Form (RMA)

Find a copy of the RMA form at the end of this section.
To obtain an electronic version of the RMA form for e-mailing, please connect your

lical Schneider Electric Energy service.

Fill in RMA form

Fill in only the white part of the form.

Please ensure that all fields marked (M) are completed such as:
Equipment model

Model No. and Serial No.

Description of failure or modification required (please be specific)
Value for customs (in case the product requires export)

Delivery and invoice addresses

YV V V V VYV VY

Contact details

Send RMA form to your local contact

Receive shipping information from local service contact
Your local service contact will provide you with all the information:
> Pricing details

> RMAnn°

» Repair center address

If required, an acceptance of the quote must be delivered before going to the next step. .

Send the product to the repair center

» Address the shipment to the repair center specified by your local contact

> Ensure all items are protected by appropriate packaging: anti-static bag and foam
protection

> Ensure a copy of the import invoice is enclosed with the unit being returned

» Ensure a copy of the RMA form is enclosed with the unit being returned

» E-mail or fax a copy of the import invoice and air waybill to your local contact.
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Logic Symbols

Symbols Explanation

> Greater than:

Used to indicate an “over” threshold, such as overcurrent (current overload).

C/O A changeover contact having normally closed and normally open connections:
Often called a “form C” contact.

CB Circuit breaker.

CT Current transformer.

Dly Time delay.

DT Abbreviation of “Definite Time”:

An element which always responds with the same constant time-delay on operation.

E/F Earth fault:
Directly equivalent to ground fault.

FLC Full load current:
The nominal rated current for the circuit.

Flt. Abbreviation of “Fault”:
Typically used to indicate faulted phase selection.
FN Function.
Gnd. Abbreviation of “Ground”:
Used in distance settings to identify settings that relate to ground (earth) faults.
I Current.
I>> First stage of phase overcurrent protection:

Could be labeled 51-1 in ANSI terminology.

I>> Second stage of phase overcurrent protection:
Could be labeled 51-2 in ANSI terminology.

I>>> Third stage of phase overcurrent protection:
Could be labeled 51-3 in ANSI terminology.

IN> Earth Fault current:
Equals the neutral current measured at the analog input.

12> Negative sequence overcurrent protection
Could be labeled 46 in ANSI terminology.

12 Negative sequence current
I1 Positive sequence current
1A Phase A current:

Might be phase L1, red phase.. or other, in customer terminology.
1B Phase B current:

Might be phase L2, yellow phase.. or other, in customer terminology.
IC Phase C current:

Might be phase L3, blue phase.. or other, in customer terminology.

IDMT Inverse definite minimum time:

A characteristic whose trip time depends on the measured input (e.g. current) according
to an inverse-time curve.
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Symbols Explanation
In The rated nominal current of the CT:
Software selectable as 1 amp or 5 amp to match the line CT input.
len The rated nominal current of the E/F CT:
Software selectable as 1 amp or 5 amp to match the line E/F CT input.
IN Neutral current, or residual current:
This results from an external summation of the three measured phase currents.
Inst. An element with “instantaneous” operation:
i.e. having no deliberate time delay.
1/0 Abbreviation of “Inputs and Outputs”:
Used in connection with the number of opto-coupled inputs and output contacts within
the relay.
/P Abbreviation of “Input”.
LD Abbreviation of “Level Detector”:
An element responding to a current or voltage below its set threshold.
LED Light emitting diode:
Red or green indicator on the relay front-panel.
N Indication of “Neutral” involvement in a fault:
i.e. a ground (earth) fault.
N/A Not applicable.
N/C A normally closed or “break” contact:
Often called a “form B” contact.
N/O A normally open or “make” contact:
Often called a “form A” contact.
o/P Abbreviation of “output”.
Opto An opto-coupled logic input:
Alternative terminology: binary input.
PCB Printed circuit board.
Ph Abbreviation of “Phase”:
Used in distance settings to identify settings that relate to phase-phase faults.
IN_1 The first stage of earth fault protection element [50/50N]
IN_2 The second stage of earth fault protection element [50/50N]
Rx Abbreviation of “Receive”:
Typically used to indicate a communication receive line/pin.
T A time delay.
TE A standard for measuring the width of arelay ca  se:
One inch = 5TE units.
TMS The time multiplier setting applied to IEC or UK inverse-time curves
TD The time multiplier setting applied to IEEE or US inverse-time curves
TX Abbreviation of “Transmit”:

Typically used to indicate a communication transmit line/pin.
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RECEIPT OF RELAYS

Upon receipt, relays should be examined immediately to ensure no external damage has
been sustained in transit. If damage has been sustained, a claim should be made to the
transport contractor and Schneider Electric Energy should be promptly notified.

Relays that are supplied unmounted and not intended for immediate installation should be
returned to their protective polythene bags and delivery carton. Section 3 of V11F/EN IN
gives more information about the storage of relays.

HANDLING OF ELECTRONIC EQUIPMENT

A person’s normal movements can easily generate electrostatic potentials of several
thousand volts. Discharge of these voltages into semi-conductor devices when handling
electronic circuits can cause serious damage that, although not always immediately apparent
can reduce the reliability of the circuit. The relay’s electronic circuits are protected from
electrostatic discharge when housed in the case. Do not expose them to risk by removing
the front panel or printed circuit boards unnecessarily.

Each printed circuit board incorporates the highest practicable protection for its semi-
conductor devices. However, if it becomes necessary to remove a printed circuit board, the
following precautions should be taken to preserve the high reliability and long life for which
the relay has been designed and manufactured.

Before removing a printed circuit board, ensure that you are at the same electrostatic
potential as the equipment by touching the case.

Handle analog input modules by the front panel, frame or edges of the circuit boards.
Printed circuit boards should only be handled by their edges. Avoid touching the electronic
components, printed circuit tracks or connectors.

Do not pass the module to another person without first ensuring you are both at the same
electrostatic potential. Shaking hands achieves equipotential.

Place the module on an anti-static surface, or on a conducting surface that is at the same
potential as you.

If it is necessary to store or transport printed circuit boards removed from the case, place
them individually in electrically conducting anti-static bags.

In the unlikely event that you are making measurements on the internal electronic circuitry of
a relay in service, it is preferable that you are earthed to the case with a conductive wrist
strap. Wrist straps should have a resistance to ground between 500 kQ and 10 MQ. If a
wrist strap is not available you should maintain regular contact with the case to prevent a
build-up of electrostatic potential. Instrumentation which may be used for making
measurements should also be earthed to the case whenever possible.

More information on safe working procedures for all electronic equipment can be found in
BS EN 100015: Part 1:1992. It is strongly recommended that detailed investigations on
electronic circuitry or modification work should be carried out in a special handling area such
as described in the British Standard document.

STORAGE

If relays are not to be installed immediately upon receipt, they should be stored in a place
free from dust and moisture in their original cartons. Where de-humidifier bags have been
included in the packing they should be retained.

Care should be taken on subsequent unpacking that any dust, which has collected on the
carton, does not fall inside. In locations of high humidity the carton and packing may
become impregnated with moisture and the de-humidifier crystals will lose their efficiency.

Prior to installation, relays should be stored at a temperature of between —25°C to +70°C
(-13°F to +158°F).
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UNPACKING

Care must be taken when unpacking and installing the relays so that none of the parts are
damaged and additional components are not accidentally left in the packing or lost. Ensure
that any User's CD ROM or technical documentation is NOT discarded — this should
accompany the relay to its destination substation.

Relays must only be handled by qualified persons.

The site should be well lit to facilitate inspection, clean, dry and reasonably free from dust
and excessive vibration.

RELAY MOUNTING

Individual relays are normally supplied with an outline diagram showing the dimensions.
This information can also be found in the product publication.

Flush mounted version:

Make a cut-out in mounting plate according to fig. 1. Then insert the relay into it. Fit fastening
elements (see fig. 1) into the slots in the sides of the housing, and keep turning the fastening
screws until the relay is securely fixed to the plate. To remove the relay undo the screws, so
that the fastening element could be taken out, and then the relay could be withdrawn from
the cut-out in the mounting plate.

Mounting on the wall:

Flush mounting case of V11F can be mounted on the wall by using optional Wall Mounting
Case Adaptor (ordering number: REL10030)

Insert the relay into wall mounting adaptor according to fig. 2. Fit fastening elements (see fig.
2) into the slots in the sides of the housing, and keep turning the fastening screws until the
relay is securely fixed to the wall mounting adaptor. To remove the relay undo the screws, so
that the fastening element could be taken out, and then the relay could be withdrawn from
the wall mounting adaptor.

6.1

RELAY WIRING

BEFORE CARRYING OUT ANY WORK ON THE EQUIPMENT, THE
USER SHOULD BE FAMILIAR WITH THE CONTENTS OF THE SAFETY
GUIDE SFTY/4AL M/E1l1 OR LATER ISSUE, OR THE SAFETY AND
TECHNICAL DATA SECTION OF THE TECHNICAL MANUAL AND
ALSO THE RATINGS ON THE EQUIPMENT RATING LABEL.

For safety reasons, no work must be carried out on the V11F until all
power sources to the unit have been disconnected.

The measuring current inputs of the V11F should be connected to the secondary wires of the
power system CTs as shown in the connection diagrams in section 8. ” External Connection
Diagram” of this chapter V11F/EN IN.

The CT types which can be connected to the V11F current input terminals are shown in
section 3 of the Applications chapter V11F/EN AP.

Terminal Block Connections
AC Current Input Terminals
AC Current Input Terminals

Threaded M3 screw-type plug-in terminals, with wire protection for conductor cross-section
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(i) 0.2-6 mm? single-core
(ii) 0.2 - 4 mm*finely stranded
General Input/Output Terminals

For power supply, binary and contact inputs, output contacts and COM for rear
communications.

Threaded M3 screw-type plug-in terminals, with wire protection for conductor cross-section
(i) 0.2-4 mm? single-core
(ii) 0.2 - 2.5 mm?finely stranded

Connections to the equipment must only be made using single strand wire or
stranded wire with the use of insulated crimp terminals to maintain insulation
requirements.

Where UL Listing of the equipment is not required the recommended fuse type for external
wiring is a high rupture capacity (HRC) type with a maximum current rating of 16 Amps and a
minimum DC rating of 250 Vdc, for example the Red Spot NIT or TIA type.

To maintain UL and CUL Listing of the equipment for North America a UL Listed fuse shall
be used. The UL Listed type shall be a Class J time delay fuse, with a maximum current
rating of 15 A and a minimum DC rating of 250 Vdc, for example type AJT15.

The protective fuse(s) should be located as close to the unit as possible.

USB Port

Connection to the USB (ABEN) port can be made by means of an USB cable. The USB port
allows the user to download settings or fault records from the V11F or change 1/O
configuration.

To access this port it is necessary to remove the cover plate on the V11F front panel.
Note: Model N is not supplied via USB port.
A typical cable specification would be:
Cable Type: USB 2.0
Connectors:
PC: type A male
V11F: type mini B 5-pin male
USB Cable: minimum 1P*28AWG/2C*24AWG, max : 2m
Communication software: MiCOM S1 Studio 5.1.0 (or higher)
The virtual COM port for USB communications should be set in as follows:
Address: 1
Baud rate: 115 200 bits/s
Data bit: 8
Stop bit: 1
Parity: None
Rear Communications Port (in Model L optional)
EIA(RS)485 signal levels, two wire
Connections located on the general-purpose terminal block, M3 screw

For screened twisted pair cable, distance to be bridged: multi-endpoint link: max. 100 m
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7. V11F CASE AND ADAPTOR DIMENSIONS
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Figure 1: Dimensions. V11F flush mounting basic case
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Dimensions. Wall mounting case adaptor
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8. EXTERNAL CONNECTION DIAGRAMS
Note: The current leads should be connected exactly as shown in Figures: 2
to 16.
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Figure 3: Model E, typical connection to 3 Phase CTs
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Figure 4: Model E, typical Connection to 3 Phase CTs + a Core Balance CT
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Figure 5. Model E, typical connection to 2 Phase CTs + a Core Balance CT
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Figure 6: Model A, typical connection to 3 Phase CTs
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Figure 7. Model A, typical Connection to 3 Phase CTs + a Core Balance CT
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Figure 8: Model A, typical connection to 2 Phase CTs + a Core Balance CT
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Figure 9:

Model B, typical connection to 3 Phase CTs
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Figure 10: Model B, typical Connection to 3 Phase CTs + a Core Balance CT
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Figure 11: Model B, typical connection to 2 Phase CTs + a Core Balance CT
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Figure 12: Model N, typical connection to 3 Phase CTs
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Figure 13: Model N, typical Connection to 3 Phase CTs + a Core Balance CT




Installation VIIF/EN IN v3.1
(IN) 12-20 VAWP 11F
JAWAN P2 A P la
® Y ®
e T .
’ v \ NN Ic b
P B T = — . - _.°
S2 S$1 q
c1 LT~ i1 A1 [— Auxiliary
= co(r?tl;tcptul;L 4 RL4 :| !| Voltage
C2 ' — A2 Vx
_\
Output ~ | Cc3 A3 |_
Contact RL5 ca RLS \|\_ A4 Watchdog
] WD/RLO | WD/RLO
C5 L.y A5 —
la
Cé6 —1 A6
Output
C7 H Y - \h— A7 Contact
Ib RL1 RL1
C8 A8 —
co H Y |
o — A9
Output
c10 A10[— contact
RL2 RL2
c11 A1
Cc12 N
—A12— Output
— \ Contact
— RL3 A3 Rla
V11F .
—1A18
| ModelN |_... ] .
| gy
I * PJ164ENd

— e emmm ¢ e ¢ e ¢ emm—— emm—

Figure 14:. Model N, typical connection to 2 Phase CTs + a Core Balance CT
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Figure 15: Model L, typical connection to 3 Phase CTs
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Figure 16: Model L, typical Connection to 3 Phase CTs + a Core Balance CT
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Figure 17: Model L, typical connection to 2 Phase CTs + a Core Balance CT
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1.2

INTRODUCTION
Purpose of this document

This document describes the characteristics of the different communication protocol of
VAMP 11F relay.

The available communication protocols of VAMP 11F relay are as follows:
- MODBUS.

+ |EC 60870-5-103.

NOTE:

V11F has hardware options which are called Models: Model L, Model N, Model B,
Model A, Model E, which has different functions.

This document shows all available functions in V11F . To see which function are
available in model refer to the rest chapters/secti  ons of this manual.

For example: disturbance recorder is available in model A and E only, etc.
Glossary

IA, IB, IC : currents measured on the concerned phases (A, B, C)

IN : residual current measured by earth input (= 3.1 zero sequence)
pf . soft weight of a word of 16 bits
PF : heavy weight of a word of 16 bits.
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2. MODBUS PROTOCOL
VAMP 11F relay can communicate by a RS 485 link behind the unit following the MODBUS
MODICON RTU protocol.
In VAMP 11F the status of the rear communication port is signalled by flashing rectangles in
the top and bottom right corners of the display. Tx (Transmit) is assigned to the top right
corner, Rx (Receive) is assigned to the bottom right corner of the display.Flashing of the
rectangles indicate the operation of the communication port only (not frames received and/or
transmitted).

2.1 Technical characteristics of the MODBUS connect  ion

21.1 Parameters of the MODBUS connection
The different parameters of the MODBUS connection are as follows :
* Isolated two-point RS485 connection (2kV 50Hz),
e MODBUS MODICON line protocol in RTU mode

e Communication speed can be configured by an operator dialog in the front panel of the
relay :

Baud rate
4800
9600
38400
57600

115200

Transmission mode of the configured characters by operator dialog:

Mode
1 start / 8 bits / 1 stop : total 10 bits

1 start / 8 bits / even parity / 1 stop : total 11 bits

1 start / 8 bits / odd parity / 1 stop : total 11 bits
1 start / 8 bits / 2 stop : total 11 bits

2.1.2 Synchronisation of exchanges messages

All character received after a silence on the line with more or equal to a transmission time of
3 characters is considered as a firm start.

2.1.3 Message validity check
The frame validity is working with a cyclical redundancy code CRC with 16 bits. The

generator polynomial is:
1+ x2+x" + x'®= 1010 0000 0000 0001 binary = A001h
Address of the VAMP 11x relays

The address of the VAMP 11x relay on a same MODBUS network is situated between 1 and
254. The address 0 is reserved for the broadcast messages
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2.2 MODBUS functions of the VAMP 11x relays
The MODBUS functions implemented on the VAMP 11x relays are :

Function3 or4: Reading of n words

Function 5 : Writing of 1 bit

Function 6 : Writing of 1 word

Function 7 : Fast reading of 8 bits

Function 16 : Writing of n words
2.3 Presentation of the MODBUS protocol

23.1

Master slave protocol, all exchange understands a master query and a slave response

Frame size received from VAMP 11F relay

Frame transmitted by t