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Introduction

The supply of electrical energy occupies an
important position in the life of modern
society. Operation of commerce, industry,
transport, health service and private house-
hold are all dependent on regular and de-
pendable supply of electrical energy. The
quality of supplied electrical energy also
depends on information about the state
of power system. A successful power sys-
tem operation therefore requires the use
of state-of-the-art secondary equipment,
which enables protection, monitoring, su-
pervision and control of individual devices
as well as whole power system.

Tradition, Know-how and Modern Technology
Iskra Sistemi has a long and outstanding
tradition in the development, engineering,
manufacture and marketing of protection,
monitoring, control and communication
systems in the field of power generation,
transmission and distribution.

The Power System Protection and Control
business area of Iskra Sistemi founded in
1949 began with the development and pro-
duction of electro-mechanical protective
relays.

Today the division continues the tradition
of reliable and quality products with high-
tech numerical protection relays and power
control equipment. Individual access to the
customer, wide range of applications, skilled
experts, engineering, commissioning and
maintenance of supplied systems are es-
sential factors before investing in power
systems. Continuous R&D, number of sat-
isfied customers and several hundred do-
mestic and international references makes
Iskra Sistemi a trustworthy partner.

Family members
NEO 3000 Substation system is based on
functionality of the following devices:

= MCE 940 SCADA software

= SCU 810 with IEC 61850 System Commu-
nication Unit

» FPC 680 Multifunctional Feeder Terminal

= CAU 380 Bay Computer

= CAU 36X Series pole-top RTU

= ECUO32 Serial port extension unit

Additional

Turnkey installation of NEO 3000 Substation
system requires additional auxiliary devices
of own or third-party manufacture.

= Optical network switches

= GPS system clock

= Modems

= Inverters and UPS systems

Use

Modular design, simplified installation, scal-
ability, easy maintenance, secure fiber optics
connections and user friendly SCADA (Sys-
tem Control And Data Acquisition) software
with local HMIs (Human Machine Interface)
all together form a system that works in real
life. Devices of NEO 3000, compatibility with
wide range of NEO 2000 devices and third-
party IEDs and proved auxiliary equipment
makes turnkey projects possible.

NEO 3000 Substation System
Substation control and protection system
NEO 3000 Substation was designed with
highest regard for security, dependability
and the wide scope of functions. It consists
of substation SCADA computer, system
communication unit, numerical protection
relays and acquisition and control modules.
It is designed as distributed system with
control levels from bay level to the distribu-
tion dispatch center (see below figure). NEO
3000 devices and third-party devices which
support IEC 61850 are connected to system
by optical ethernet

(ring or star connection). Older NEO 2000
devices and third-party IEDs (Intelligent
Electronic Device) can be connected via seri-
al communication by optic or electric cables.
NEO 3000 devices are assembled in accord-
ance with international protection stand-
ards and can be fitted in control cabinets
of the switchgear to capture process data
close to the primary equipment.

NEO 3000 Substation standard functions
are GPS/NTP clock synchronization, power
quality monitoring, interactive graphical
system representation, system tools for lo-
cal or remote configuring etc. System com-
munication unit also utilize protocol con-
verter function and therefore integration of
third-party IEDs is not an issue.
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FPC 680 Multifunctional Feeder
Terminal

FPC 680 multifunctional feeder terminal is
electronic device that comprise wide range
of functions for protection and control of
medium or low voltage feeders. Different
types of modules are available to provide
the complete solution for medium or low
voltage switchgear protection and also
backup protection of transformers and
transmission lines.

FPC680is IEC 61850 certified by KEMA (Lev-
el A) independent laboratories.
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Communication

= Communication via fiber optic or RJ45
Ethernet (optional serial communication
—RS232, RS485 or optical)

» Front and/or back RJ45 Ethernet inter-
face for NEO 3000® Power System Man-
ager parameterizing and analysis tools®

= Communication using IEC 61850 (option-
al DNP3 or IEC 60870-5-10x protocols)

= System time synchronization over NTP/

vl =
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Monitoring and measurements

Current, voltage, power, frequency and
power factor measurements

Energy metering

Fault recording

Event recording

Transient disturbance recorder (DREC)

Protection

Three-phase overcurrent directional/
non directional protection with definite/
inverse time operation (50,51,67)

Earth-fault directional/non directional
protection with definite/inverse time

SNTP or through other comm. protocols = Power Quality Monitoring operation,  Var/Watt-metric  metod
= Statistical data processing (operation (50N,51N,67N,32N)
Application counters of protection devices, automat- = Sensitive earth-fault directional/non

Can be used in the following types of utility
networks:

= Solidly earthed systems

= Resistor earthed systems

= Petersen-coil compensated systems

= |solated systems

Control

= internal data acquisition (protection op-
eration, automatic reclosing and other
internal signalization)

= external data acquisition (switching ele-
ments, alarm devices) - up to 44 DI

= power relay outputs - up to 16 DO

» synchro-check-V, deg & Hz (25)

» time tagging (high resolution events)

= Local and remote setting

ic reclosing units and circuit breakers)
Breaker 12t monitoring

Trip circuit monitoring (TCM)
Self-monitoring

Local Display Unit (LDU)

Graphic LCD display with single line
diagram

Control for switching elements
Showing measurements and alarms
Event list

Local/Remote switch with LED indica-
tion

Easy to use navigation keys
Open/Close control keys

Ready LED + Alarm LED + 16 program-
mable LEDs

6 programmable function keys

Front Ethernet RJ-45 communication
port for local connection to device

Energy Sector

directional protection with definite time
operation,  Var/Watt-metric
(50Ns,51Ns,67Ns,32Ns)

Over/under voltage protection (59/27)

metod

Under/over
(81U/810)
Residual voltage protection (59N)

frequency protection

Thermal overload protection (49)
Negative sequence overcurrent protec-
tion (46)

Auto-recloser (79)

Circuit breaker failure protection (50BF)
External protection

Multiple protection setting groups
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Main features Legend:
Total feeder protection functionality

) . . . . 25 Synchrocheck
Phase, earth-fault and negative sequence overcurrent with definite and inverse time .
. ) ) . . 27 Undervoltage protection
directional/non-directional protection elements. Over/under-voltage, over/under- )
. . 59 Overvoltage protection
frequency, thermal overload protections and auto-recloser function. o ) )
32P Directional Active Power protection
32 Directional Reactive Power protection
Complete feeder control . ) i )
. . . 46 Negative Sequence Overcurrent protection
Local and remote control of feeder switching elements applied through configurable )
49 Thermal overload protection

interlocking.
& 50BF Breaker Failure protection

50,50N  Phase/Neutral Definite time
Overcurrent protection (two stages)

51,5IN  Phase/Neutral Inverse time
Overcurrent protection (two stages )

52 Circuit breaker control

59N Neutral Overvoltage protection

67,67N  Directional Phase/Neutral with
Definite/Inverse-time

Measurements and energy metering

Complete range of voltage, current, frequency, active and reactive power and power
factor measurements with reactive and apparent double tariff forward/reverse energy
metering.

Fault and event recording
Fault recording with 1 ms resolution time tagging.

. . . Overcurrent protection
Disturbance recorder and power quality monitoring (PQM) o . .
. . - . . 67Ns/50Ns Directional/non directional sensitive earth fault
Disturbance recorder with capability of 8 recordings, 6 seconds each. Monitoring of .
Overcurrent protection

arameters such as THD, sags and swells is up to 40th harmonic order.
P & P 810/U  Over/Underfrequency protection

™ Trip circuit monitoring

Communication capabilities
79 Auto-reclosure

Easy integration of the module within substation control and protection system
through IEC 61850 protocol, (optional DNP3 and IEC 60870-5-10x protocols).

Energy Sector
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CAU 380 Bay Computer

CAU 380 bay computer is designed for data
acquisition, processing and transmission of
process data as well as for local automa-
tion tasks in the substations. Modular de-
sign, scalability and PQM functions are the
essential qualities to meet the novel power
system control standards. Various models
of different sizes and functionality are avail-
able.

CAU 380 is IEC 61850 certified by KEMA
(Level A) independent laboratories.

= internal data acquisition

Control

» external data acquisition (switching ele-
ments, alarm devices) - up to 110 DI

= power relay outputs - up to 24 DO

= synchro-check- V, deg & Hz (25)

= \oltage regulation

= Fault current detection

« Time tagging (high resolution events)

= Local and remote setting

Local Display Unit (LDU)

= Graphic LCD display with single line dia-
gram

= Control for switching elements

= Showing measurements and alarms

= Eventlist

= Local/Remote switch with LED indication

= Easy to use navigation keys

= Open/Close control keys

= Ready LED +Alarm LED + 16 programma-
ble LEDs

= 6 programmable function keys

= Front Ethernet RJ-45 communication
port for parameterizing

§\
|

Monitoring and measurements

= Current, voltage, power, frequency and
power factor measurements

= Energy metering

= Event recording

« Transient disturbance recorder (DREC)

= Power Quality Monitoring

= Statistical data processing (circuit break-
ers)

= Self-monitoring

Communication

» Communication via fiber optic or RJ45
Ethernet (optional serial communication
—RS232, RS485 or optical)

= Frontand/or back RJ45 Ethernet
interface for NEO 3000® Power System
Manager parameterizing and analysis
tools®

= Communication using IEC 61850 (option-
al DNP3 or IEC 60870-5-10x protocols)

= System time synchronization over NTP/
SNTP or through other comm. protocols

Energy Sector
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Application

Control and data acquisition for the follow-

ing cases:

= HV transmission lines

= HV coupling and measuring bays

« HVand MV transformers

= MV feeders

» MV capacitor banks

» Utility applications (gas, water, district
heating etc.)
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IEC 61850 Certificate Level A by KEMA
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Functions

Each CAU 36X provides a variety of functions. They are used ac-
cording to project needs. Since SW is modular it is easy to add
new modules which can be developed upon customer needs. Be-
side common functions (transducer-less measurement collection,
power calculations, SOE ...), we provide some special functions:

Fault detection

CAU 36X provides fault current detection function, which follows
ARC function in substations and independently signals excursion
over set values and follow reclosures (up to 5). It will also detect
direction of fault.

CAU 36X Series Remote Terminal Unit

CAU 36X is a family of devices intended for use in Distribution Automation Systems.
The device combines all functions of feeder data acquisition, data processing, load-
break switch control and communication functions.

The most distinctive advantage of the CAU 36X devices is their built-in over-current
and earth-fault detection functions. Faults on the feeder are detected by means of
protection-class algorithms that are based on Digital Signal Processing technology.
In order to prevent false detection, a number of digital measurements have been
taken through the possibility of accurate parameter setting and exact monitoring of
feeder state.

CAU 36X devices can collect analog data from a distribution feeder by means of the
majority of CTs available on the market. The use of transducers is not required since
they are already a constituent part of the CAU 36X devices. Additional equipment
such as fault detectors or indicators is no longer required.

Voltage regulation

Voltage regulation function is also integrates. Voltage is regulated
over RAISE/LOWER commands. Function will compare current
voltage with requested voltage and execute regulation according
to predefined limits and conditions. It will also signal if the limits
are reached or the commands are blocked by any reason.

Scheduler

Scheduler provides possibility to program up to 20 time dependent
operations.

Energy Sector
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MCE 940 is used for real time process monitoring and control on different control levels, specially designed for power utilities. Control over
the system is granted with real time interactive power system display that comprehends voltage, current and demand metering. Control
secured by interlocking, events presented with single or group alarms and continuous archiving of historical data into the database are the
most common features of the MCE 940 SCADA. Statistical data of protection relays and circuit breakers are stored in the database and can
be displayed at any time for maintenance activities.

MCE 940 SCADA is built on open design basis so it can offer great applicability. Desires of the customer can be reached with functional,
graphical and statistical adaptations.

= Iskra CV LIUBLJANA 20012011 114110 [EERER CV LIUBLJANA 20.01.2011 1
Proga ] lafem =] 2] omemeT] GERR0EREEM

= Substations = Distributed, Client/Server Architecture » Supported communication protocols:
= Distributions control centers » MCE 940 is designed for both small « |[EC61850
« Transmissions control centers stand-alone and network applications. » |EC 60870-5-104 protocol
= Industrial/traffic power supplies control = Share data with Oracle, SQL Server, Ac- = OPC,
centers cess and other SQL based databases. » Security system enables control of ac-

cess to data and application.
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SCU 810 with IEC 61850
— System Communication Unit

The SCU 810 module is a complex communication device in-
tended for the interconnection of any intelligent electronic de-
vice (IED) of Iskra Sistemi’'s NEO 3000 (NEO 2000) Substation
Control and Protection System and of any third-party vendors.
IED is considered as numerical protection relay, bay computer,
intelligent RTU, energy counter and alike, that is used within
the substation.

The SCU 810 device covers communication functions needed
within substation and functions of data handling, world time
synchronization and substation automation. It can serve also
as interconnection gateway between hierarchically different
control system levels from substation to utility dispatching
centers, where data from geographically spread substations
are grouped into a single database that forms an integrated
supervision system of a wider area power system.

SCU 810 is a multi-protocol device that enables simultane-
ous communication with different IEDs connected on separate
communication ports using various protocols. Hardware ex-
tension of communication ports is possible by using ECU 032
extension unit that provides up to 64 ports.

For communication with devices over IEC 61850 there can be
use optical network with star or ring configuration.

SCU 810 also supports number of inevitable automatic func-
tions when it is used as a master automation controller in Dis-
tribution Automation System.

Application Features Additional

SThe SCU 810 device can be implemented

anywhere where the basic function of a

communication gateway is needed and/or

integration of IEDs is required. The typical

applications are:

= Central communication device in HV and
MV substations and for Distribution Au-
tomation Systems

» The communication interface in either a
control or maintenance center

= Integration of IEDs into substation or
central SCADA systems

= Communication gateway for Protection
Management Systems (PMS)

= Protocol conversion in all communication
directions

Basic communication node to communi-
cation between IEDs and control centers
of different manufacturers

Support of backup communication paths
Support of communication protocols
supported by different manufacturers
Remote control, monitoring and configu-
ration of IEDs

Support of internal and external GPS or
DCF clock or over NTP time synchroniza-
tion

PLC functions (acc. to IEC 61131)
Non-volatile memory (for drives, applica-
tion data, etc.)

Set point facility

Self-supervision and watch dog
Integrated diagnostic software

Fnergy Sector

SCU 810 can also interconnect devices with
serial optical and electrical ports. Depending
on application, number of ports may exceed
the port capacity of the unit. In that case
one or two ECU 032 (Extension Communica-
tion Unit) are used to increase the number
of serial ports. In that way up to 64 serial
ports can be implemented with single SCU
810 unit.
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Multifunctional feeder terminal
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FPC 680

Multifunctional feeder terminal

Description

FPC 680 is a comprehensive and cost effective feeder manage-
ment |ED for protection, control, measuring and supervision of
utility and industrial distribution substations. FPC 680 is a mem-
ber of NEO3000® Substation system and a part of FPC protection
and control product series. FPC 680 also features necessary con-
trol functions constituting an ideal solution for feeder bay control.
The FPC 680 support the IEC 61850 substation automation stand-
ard including horizontal GOOSE communication offering seamless
connectivity to substation automation and SCADA systems.

FPC 680 can be used in applications of any MV networks and also
as a back-up protection for HV power lines and transformers. Wide
range of setting parameters enables FPC 680 to be used in solidly
earthed, resistor earthed isolated and compensated networks.
Control of feeder can be applied locally through local display unit
LDU or remotely through substation control system.

Communication interface with IEC 61850 protocol enables inte-
gration of FPC 680 within substation control system and remote
control centers.

FPC680is IEC 61850 certified by KEMA (Level A) independent labo-
ratories.

KEMA
FPC 680i protection relay
Disturbance recorder and power
Main features quality monitoring (PQM)
. . . Disturbance recorder with capability of up to 50
Total feeder protection functionality recordings, up to 9 seconds each, COMTRADE

Phase, earth-fault and negative sequence overcur-
rent with definite and inverse time directional/non-
directional protection elements, including inrush

format. Monitoring of parameters such as THD,
sags and swells and harmonics up to 40th order.

restraint and cold load pickup. Communication capabilities

Over/under voltage, over/under frequency, thermal ~ Easy integration of the module within NEO3000

overload protections and auto-recloser function. substation control and protection system
through IEC 61850, DNP3, IEC 60870-5-104, |[EC

Complete feeder control 60870-5-101, IEC 60870-5-103 and Modbus RTU

Local and remote control of feeder switching ele-

protocols.
ments applied through configurable interlocking.

-, . Protection configuration with
Intuitive user interface

Measurements and energy metering ' Relay parameterizing, measurements and alarm- NEO3000 Power System Man-
Complete range of voltage, current, frequency, active ing, control with single line diagram presenta-

and reactive power and power factor measure- tion can be applied through graphiccal or textual . ) ]
ments with reactive and apparent double tariff Local Display Unit (LDU). with graphic representation of
forward/reverse energy metering.

ager is simple and intuitive,

NEO3000 Power System Manager software tool connections between functions

Fault and event recording PC based software tool for device parameter- inside the relay. Yet it also pro-
Fault recording with 1ms resolution time tagging. izing, commissioning, testing, diagnostics and vides depth by giving user the

maintenance. L L
possibility of configuring every

parameter.

Energy Sector




Multifunctional feeder terminal

Protection

FPC 680

FPC 680 provides complete range of protection functions for medium voltage switchgear, motors and transformers.

Phase and earth overcurrent protection

(50, 50N, 51, 51N)

Overcurrent protection is based on measurements of phase and
residual currents (or calculation zero sequence current from sym-
metrical components). Three stages can be set independently to
definite time or inverse-time (IEC) characteristics. Inrush restraint or
cold load pickup is applied for all overcurrent stages using set time or
via binary input blocking.

Phase and earth directional overcurrent protection (67, 67N)

Phase and earth protections can be applied with directional elements.
Fault current detection is determined using voltages of healthy phas-
es. Direction determination in case of earth faults can be configured
to respond to configurable value of corresponding residual voltage (or
calculation zero sequence voltage from symmetrical components).

Sensitive earth directional/non-directional

protection (50Ns, 51Ns, 67Ns)

Using sensitive current input the protection against high-resistance
faults is achieved. Sensitive directional earth fault protection is in
operation parallel to directional earth fault protection, resulting in
secure operation when direction detection is disturbed.

Over-voltage, residual over-voltage and

under-voltage protection (59, 59N, 27)

Two stages of over- and two stages of under-voltage protection can
be applied for phase voltages and two stages of overvoltage protec-
tion can be applied for residual voltage (or calculation zero sequence
voltage symmetrical component). Every stage is set separately.

Frequency protection (81L, 81H)

Frequency protection operation is based on periodical samples of
system frequency and it is used for load shedding of system load. It
operates using frequency hysteresis for under and over frequency
settings that is defined by the user. When using frequency protection
for load shedding, use of coordinated load shedding scheme for
specified bus is essential. Two stages of over- and two stages of
under-frequency protection can be applied.

Negative sequence overcurrent protection (46)

Negative sequence protection against unbalanced or reverse cur-
rents it is also used for protection of single or semi-pole faults of
feeder, when the fault current is lower than nominal load current.
For ensured tripping the minimal and maximal phase load currents
condition is used. FPC 680 offers two stages of negative sequence
protection.

Phase unbalance protection (46DP)

Provide protection against unbalanced phase currents by operating
to trip the circuit breaker when a fixed percentage of unbalance exits
between any two phases.

Thermal overload protection (49)

Power flow through the feeder causes the feeder to heat depending
on heat constant and environment conditions. TOP uses conductor
physical parameters and load current of the feeder to calculate the
temperature of the feeder. Results are used for two stage protec-
tion (alarm and trip) to prevent feeder overheating and in that way
optimize load of the feeder.

Busbar protection (50BB)

When the FPC 680 is applied for back-up protection of the secondary
winding of power transformer it can also perform protection of MV
busbars. Busbar protection is integrated in protection scheme of MV
switchgear, where high stage overcurrent protection pickup signals
of each feeder are received via GOOSE or are hardwired to the FPC
680. FPC 680 on MV side of transformer start the busbar protection
algorithm for any fault on any MV feeder, but it trips only in cases
when it is not blocked by tripping of any MV feeder protection relay.
That means that the bus-bar scheme eliminates only faults on the
busbars and skips the faults that occur on feeders.

Breaker failure protection (50BF)

When a trip signal is issued to the circuit breaker the current should
drop after specified time. That time is usually defined by the circuit
breaker brake time. In case that circuit breaker is still closed after set
time, than FPC 680 sends a trip command to all feeders connected to
the same busbars. This protection can also be used in combination
with busbar protection.

External protection

In some applications new feeder terminals are added to existing
protection relays that are kept in function. For these cases FPC 680
offers hardwired connection of the existing protection relay to the
digital input for immediate or delayed tripping of existing protection
relays. That is appropriate to achieve exact time tagging avoiding
separate acquisition unit.

Auto-recloser (79)

All protection functions of FPC 680 can be equipped with auto-
recloser. The function enables grouping trip signals in groups with
same settings (up to 10 groups).
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Functional overview

Protection

v+ Three-phase overcurrent directional/non directional protection
with definite/inverse time operation (505167)
Earth-fault directional/non directional protection with
definite/inverse time operation, VVar/Watt-metric metod
(50N51N,67N,32N)
Sensitive earth-fault directional/non directional protec-
tion with definite time operation, Var/Watt-metric metod
(50Ns,51Ns,67Ns,32Ns)
REF 64
Over/under voltage protection (59/27)
Under/over frequency protection (81L/81H)
Residual voltage protection (59N)
Thermal overload protection (49M, 49T)
Negative sequence overcurrent protection (46)
Phase unbalance protection (46DP)
Temperature monitoring (up to 8 sensors) (38/49T)
Locked rotor, excessive starting time (48/51LR/14)
Starts per hour (66)
Thermostat/Buchholz switch (26/63)
Auto-recloser (79)
Circuit breaker failure protection (50BF)
External protection
Multiple protection setting groups

Control
+  Internal data acquisition (protection operation, automatic
reclosing and other internal signalization)
external data acquisition (switching elements, alarm devices)
-uptossDl
power relay outputs - up to 16 DO
synchro-check- V/, deg & Hz (25)
Time tagging (high resolution events)
Local and remote setting

Monitoring and measurements
+ Current, voltage, power, frequency and power factor
WEESIENES
Energy metering
Fault recording
Event recording
Transient disturbance recorder (DREC)
Power Quality Monitoring
Statistical data processing (operation counters of protection
devices, automatic reclosing units and circuit breakers)
Breaker 12t monitoring
Trip circuit monitoring (TCM)
Self-monitoring
Fault location monitoring

Local Display Unit (LDU)
Textual or graphical LCD display with single line diagram
Web LDU interface
Control for switching elements
Showing measurements and alarms
Event list
Local/Remote switch with LED indication
Easy to use navigation keys
Open/Close control keys
Ready LED +Alarm LED + 16 programmable LEDs
6 programmable function keys
Front Ethernet RJ-45 communication port for local
connection to device

Communication
Communication via dual fiber optic or RI45 Ethernet with
support for redundancy rings HSR, and RSTP.
Serial communication - R5232, RS485 or optical.
Front and/or back RJ45 Ethernet interface for NEO 30008
Power System Manager® parameterizing and analysis tools
Communication using IEC 61850 (optional DNP3, IEC 60870~
5-10x or Modbus protocols)
System time synchronization over NTP/SNTP or through
other communication protocols



FPC 680

Multifunctional feeder terminal
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= Control and protection of medium
voltage distribution and industrial
overhead or cable feeders, bus couplers,
motors and transformers

= Suitable for solidly earthed, resistor
earthed, Petersen-coil compensated
and insulated power networks

= Backup protection for power lines,
power transformers and busbars of all
voltage levels

Control and monitoring

FPC 680 is much more than just a power-
ful numerical relay because it also compre-
hends all the control functions that perfect
IED for integration in distributed substa-
tion control systems. All information from
FPC 680 can be also transmitted through
IEC 61850 communication protocol to high-
er level equipment (e.g. SCADA, protocol
gateways, control centers,...) and also via
GOOSE transmission to other IED support-
ing IEC 61850.

Inputs and outputs

FPC 680 acquires electrical values and
digital signaling through analogue and
digital inputs. As currentinputs are indis-
pensable for most protection functions,
voltage inputs expand the functionality
of device also for monitoring the feeder's
power flow, energy, power quality (PQM)
and useful disturbance recorder. All to-
gether the device offers up to 9 current
and voltage analog inputs, 1 DC (mA or
voltage) analog input, up to 44 digital in-
puts and up to 16 digital outputs. Each
digital input is configured to type and
input logic of digital signal, while digital
outputs can be freely configured for ex-
ternal signaling and switchgear control.

Circuit breaker ware monitoring

Circuit breaker monitoring is realized
with 12t function that determines circuit
breaker poles ware through determina-
tion of switching current. 12t function re-
cords circuit breaks due protection trip-
ping and due control command. When
cumulative number of breaks at nominal
current approaches to set value that is
defined by circuit breaker characteristic,
the alarm signal is issued. 12t function
also collects complete per-phase sta-
tistics of circuit breaker, such as number
of all breaks, breaks due short circuit, CB
poles ware, etc.

Protection conditional operation

For example when malfunction occurs on volt-
age measuring circuits, under-voltage protec-
tions would operate although the feeder voltage
remains unchanged. That undesired protection
operation can be eliminated by using the auxil-
iary contacts of the miniature circuit breaker for
voltage measuring circuits that are hardwired to
digital input of FPC 680. VVoltage protection can be
therefore blocked by using configured digital input.

Same principle can be applied to any other protec-
tion function. Therefore user can configure easily
which external conditions shall affect operation of
each protection function.

Synchro-check (25)

Synchro-check function provides supervised join-
ing of the feeder to busbars in single or double
busbar systems. Using measurements of voltage,
frequency and phase angle of busbars and feeder
the FPC 680 can perform manual or automatic
feeder synchronization. Mode of operation is syn-
chronous or asynchronous.

Local/remote control

Using input and output capabilities FPC 680 offers
complete control of switchgear either locally or re-
motely. FPC 680 provides acquisition of digital and
analogue values, and control over relay outputs. In
that way it is ideal solution for complete control of
switchgear from different control levels.




FPC 680

Multifunctional feeder terminal

Local control is possible via optional
Local Display Unit (LDU) that displays
single line diagram, measurements,
metering, statistic counters, alarm
lists and enables user SCADA-like
supervision over feeder. LDU can also
be ordered as decoupled unit from
FPC 680 it can be used on the cubicle
door while FPC 680 is situated inside
low-voltage compartment. Selection
of control level can be applied via LDU
Local/Remote button (or hardware
lock) or external digital input (selec-
tion switch). Remote control is pos-
sible from substation level SCADA or
remotely from dispatch center.

Fault locator (21)

Provides accurate distance to fault
calculation and information about
fault type, resistance and amplitude.
It can minimize the outages after a
persistent fault. It can also be used
to find weak spot on the line.

Local display is com-
pletely user configurable.
User can create new
picture or he can choose
from the predefined. Ani-
mated elements can also
be user created (up to 10).
There are max. number of
5 pages/images, each can
contain up to 50 anima-
tions and 6 measure-

ments.

Communication

FPC 680 comprehends two Ethernet communication
ports for use with IEC 61850 communication protocol
(optional DNP3 TCP/IP, IEC 60870-5-104). Front Eth-
ernet port on LDU is used for bay level configuration
by using NEO 3000 Power System Manager (PSM) ap-
plication software. Optional FPC 680 includes two se-
rial communication ports for protocols like DNP3, IEC
60870-5-103 and IEC 60870-5-101.

Ethernet ports can be delivered with RJ45 or ST Glass
Fiber Optic interface, while serial ports can be R5232,
ST Glass Fiber Optic or RS485 interface. Accurate time
is distributed via Ethernet NTP/SNTP protocol or via
protocol clock sync.

Measuring and Metering

Measurements are acquired using voltage and cur-
rents inputs. Nominal values of each input are con-
figurable.

Following measurements are performed by FPC 680:

currents: 11,12, 13, IE,

voltages: U1, U2, U3, UE, U12, U23, U31

power measurements: P, Q, S

power factor: PF

frequency: f

active and reactive energy: forward and reverse,

high and low tariff

= energy metering using external digital input for ex-
ternal energy counter pulse output.

= current symmetrical sequence component calcula-
tions (11,12, 10)

= voltage symmetrical sequence component calcu-
lations (U1,U2,U0)

= Power quality measurements (harmonics up to 40,

THD, RMS...)
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Local Display Unit (LDU)

FPC 680 is equipped with integrated (optional stan-
dalone) Local Display Unit (LDU). LDU represents
graphical or textual simple screen operation panel
that enable local control from cubicle door and hence
avoiding the need of push-buttons.

Hardware properties:
= LCD size with resolution of 128x64 or 240x128

pixels

navigation buttons (6)

control buttons (3)
Local/Remote/Bypass button with LEDS
programmable LEDS (16)

programmable function keys (up to 6)

Eunctions:

=« display of single line diagram with interactive rep-
resentation and control of circuit breakers, discon-
nection switches, etc.

= chronological event list

= alarm list

= measurements (U, I, P, Q cos ,f,..)

= change protection parameters settings via LDU

= selection between Local/Remote bay control

= 16 programmable LEDs for alarm indication

= 6 programmable function keys

Device configuration with PC

FPC 680 is a part of NEO 3000 Substation protection
and control system.

Since all communication between device and NEO3000
Power System Manager tool is done via TCP/IP media,
there are several ways to establish remote diagnos-
tics, configuration and testing of device behavior.

For local access optional USB Ethernet adapter is
available.
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Multifunctional feeder terminal

Typical wiring of the FPC680 unit
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FPC 680

Multifunctional feeder terminal

Device Web Interface

Analysis and parameterizing software B

& & e [ uamm
Basic tool for nowadays engineers are laptop computers that makes
surveillance of IEDs easier. FPC 680 uses a software package NEO 3000
Power System Manager (PSM) for parameterizing, analysis and commis-
sioning.

NEO 3000 Power System Manager

NEO 3000 Power System Manager is PC based software that makes e e e
handling with NEO 3000 substation control and protection system sim- G

ple. Under password protected access the user can set parameters of
FPC 680 device via transparent graphical and tree based menus. It ena-
bles online or offline setting of device parameters.

It also provides a powerful tool for configuring communication proto-
cols - it supports DNP3 (serial or ethernet), IEC870-5-101, IEC870-5-103,
|IEC870-5-104, Modbus and 61850 MMS and GOOSE.

FEEDER FROTECTION & CONTROLSE0

NEO3000 Power System Manager
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61850 MMS configuration editor gives user the pos-
sibility of connecting device process data to logical

nodes, objects and atributes. User can create and

configure data sets and control blocks.
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Fully configurable

FPC 680

Multifunctional industrial numerical relay

FPC 680 is a multifunctional intelligent g Z 7
. . ele Feeder, motor or transformer protection functionality
electronic device for protection and

control of feeders, motors or trans-

formers. It offers comprehensive and

cost effective solution for protection, I”tu’.ﬁ'mgraphical user interface

control, measuring and supervision

of utility and industrial distribution

substations. FPC 680 can be used in
applications of any MV networks and
also as a back-up protection for HV
power lines and transformers. Wide
range of parameters enables FPC 680

to be used in solidly earthed, resistor

earthed isolated and compensated
networks NEO3000 Power System Manager software tool

FPC 680 is a member of NEO3000®

Substation system and can be inte- Disturbance recorder and power quality monitoring
grated to any other new or existing

substation automation and SCADA

LRSS LY V/u/tiple communication capabilities with RSTP and HSR/PRP
station automation standard including

horizontal GOOSE communication and

all common communication protocols " ” " "
enabling seamless connectivity with Fully configurable for solving a variety of scenarios

support for HSR/PRP and RSTP.

FPC 680 is IEC 61850 certified by KEMA IEC 61850 certified
(Level A) independent laboratories.
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Multifunctional industrial numerical relay

Current application:

- FO1 Current protection Product type comparison FO1 FO2 FO3 FO4 MO1 MO3 TO1 TO3

- MO1 Motor current protection Current protections
- TO1 Transformer current protection
50/51/51B 3 phase overcurrent / IDMT / Inrush r. / CLPU 3 4 4 3 4 3 3
Al . “ 67 3 phase directional overcurrent opt. v v opt. v opt. v
(W\(\ 2 50/51|N/G Earth fault overcurrent / IDMT / Inrush r. / CLPU 4 6 8 4 6 4 6
F/\(\m. 3 LA N 67N/51N Earth fault directional overcurrent opt. v v opt. v opt. 4
4
- |s [E] = 67Ns Earth-fault directional sensitive o.c. opt. v v opt. v opt. v
(W\(\ 6 32NQ Earth fault directional watt-metric opt. v v opt. v opt. v
(WY\' Z ke 32NP Earth fault directional VAr-metric opt. v v opt. v opt. v
8
64REF Restricted earth-fault 4 2 4 2 4
46 Negative sequence overcurrent / unbalance 2 2 4 2 2 2 2
Voltage protections
27 Phase-to-phase undervoltage 2 4 4 4 4
12 3
27R Remanent undervoltage 1 2 2 v v
27D Positive sequence undervoltage 2 2 2 2 2
Voltage application 27S 3 phase undervoltage 1 1 1 v 7
- FO2 Voltage protection
Al 59 Phase-to-phase overvoltage 2 4 A 2 2
O PP 59N Neutral voltage displacement 2 2 2
W 12 m 47 Negative sequence overvoltage 2 2 2 2 2
o |3z ||
" m 59N Residual overvoltage 2 2 2 2 2
15| lus 81H Overfrequency 1 2 2 2 2
16
jm 81L Underfrequency 2 4 4 2 2
(YYY\' 17 - Power and machine protections and diagnostic
18] Ue M 49F 3 phase thermal overload (feeders & cables) 2 2 2 2 2 2 2
49T 3 phase thermal overload (transformers) 2 2
= 49M (RMS) 3 phase thermal overload (motors) 2 2
38/49T Temperature monitoring (up to 8 sensors) 1 2 2 1 2 1 2
[ERNPINE]
48/51LR/14 Locked rotor, excessive starting time 1 2
66 Starts per hour 1 2
Current and voltage application: 26/63 Thermostat / Buchholz switch v v v 4
- FO3 Current and Voltage protect?on ) External trip > > > > > ) >
- FO4 Current and Voltage protection with Synchro check
- FO5 Current and Voltage protection with Shunt protection Automation and diagnostic
- FO6 Current and Voltage protection with luB protection o L
- FO7 Current and Voltage protection with Differential protection 94/69 Circuit breaker control and monitoring 1 1 2 2 1 2 2 2
- T03 Transformer Current and Vo\_tage protection 50BF/62BF Gk brestar e v v v v v v v v
- M03 Current and Voltage protection for motors
74TCS Trip circuit supervision (TCS) 2 2 2 2 2 2 2 2
Al (\,\,\,\ 1| s m 79 Auto-reclosure 1 1 2 2 1 2
12 25 Synchro-check 1 1 1 1 1
o EE1 P | |
W 12 m Voltage regulator 1 1 1
m- 15 ) JuL3 69 Disconnector control 4 4 6 6 4 6 4 6
16
= 86LR/94 Lockout Relay v v v v v v v v
m 17 (WY\J 60 Fuse failure supervision opt. opt. opt. opt. opt opt. opt. opt
= 21FL Fault locator 7 | Z v v
;;;; Running hours v v v v v v v v
) IEC 6 1131 Function Blocks v v v v v v v v
I O O
Power supply 24\ DC, 48-60V DC, 110-125V DC, 220-250V DC
.l B ILL
m—‘ 5 Communication IEC 61850 MMS with GOOSE, IEC 60870-5-101, IEC 60870-5-103, IEC 60870-5-104, DNP3, Modbus*
(\(\(\(\' 3 L2 = Dual fiber optic or RJ45 Ethernet PRP/HSR
4 - Dimensions 220x 176 x 187 mm (W x H x D)
c |s 13 =
(WW 6 . Type FO5 is based on FO3 with Shunt protection. Type FO6 is based on FO3 with IuB.
. le ) v included, opt. optional, 1-6 number of functions
(WY\ 8 *Customer's choice
1213
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Fast commissioning

FPC 200

Family of multifunctional numerical relays

FPC 200 is a family of current and volt-

age digital protection relays with easy
to use interface meant for variety of
solutions in industry and power dis-

tribution. Robust design for industrial usage

Its robust design enables it to be placed

in demanding industrial environments Eactandiermpl P

such as petrochemical industry. soschliciui Sl S
Setting can be done completely

through user friendly local display unit. Fault and event recording

Visual experience is enhanced through

new edition of interface software
MiQen featuring specially designed
menus where electrical attributes are
graphically and numerically displayed
in real time.

Multiple communication capabilities
Transfering settings between different

devices has never been easier thanks

to special front panel USB port. Same Numerical and graphical MiQen software tool
settings are simply transferred from

one device to another using USB stick
which can also be used to save fault

recordings, counters and software up- Easy data transfer with USB stick
dates.

FPC 200 is a member of NEO3000®

Substation system and can be inte- Up to 10 Digital inputs and 8 outputs
grated to any other new or existing
substation or automation.

Feeder, busbar, motor or transformer protection functionality




FPC 200

Family of multifunctional numerical relays

Current application: Product type comparison F1 3! B2 B3 M1 M3 m T3
_F1,F3 Feeder protection

- M1, M3 Motor protection Overcurrent IDMT with inrush 50/51 4 4 4 4 4 4

-T1.73 Transformer protection restraint and Cold Load Pick-up

Earth fault overcurrent IDMT with inrush 50/51|N/G 4 4 4 4 4 4

restraint and Cold Load Pick-up

Restricted earth-fault 64REF 2 2
Negative/unbalance sequence overcurrent L6 1 1 1 q 1 1
Phase undercurrent 37 1 1

Voltage protection

Phase-to-phase undervoltage 27 4 4
Remanent undervoltage 27R 1 1
Positive sequence undervoltage 27D 4 4
Phase-to-phase overvoltage 552 4 4
Neutral voltage displacement 59N 4 4
Residual overvoltage 59N 4 4
Overfrequency 81H 1 1
11 12 13 Underfrequency 81L 4 4
External modules Rate of change of frequency (df/dt) 81R 1
3 phase thermal overload 49 v v v v
Temperature monitoring (up to 8 sensors)* 38/49T v v v v
Locked rotor, excessive starting time 48/51LR/14 v v
Starts per hour 66 v v
Thermostat / Buchholz switch 26/63 v v
External trip v v v v v v v v

Automation and diagnostic

Circuit breaker control and monitoring 94/69 v v v v v v v v
\[°|tage app"cation Circuit breaker failure 50BF/62BF v v
- BZ, B3 Busbar pI’DtECtiOI'l Trip circuit supervision 74TCS v v v v v v v v
Auto-reclosure 79 v v
Lockout Relay 86LR/94 v v v v v v
Cumulative breaking current v v v v v v v v
| Phase current, RMS, THD, Harmonics, Residual current lo v v v v v v
Earth current sensitive Opt. Opt. Opt. Opt. Opt. Opt.
—— Ph. & PPV voltages, RMS, THD, Harmonics
Frequency v v v v v v v v

Communication

IEC 61850 MMS optional
DNP3 optional
Modbus optional

L Conformity to standards

IEC 60529 - Degree of protection IP 52

External modules Auxiliry power supply

8D. Inputs 24-48 Vy and 48-275 V.
Dimensions (HxW x D)

8 D. Outputs
176 x 150 x 125 mm

NEOBUS

8 Temp. sens. v included, Opt. optional, 1-4 number of functions
* External temperature module TEM

4 A. Outputs
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CAU 380

Bay Computer

Description

CAU 380 is a comprehensive and cost effective bay com-
puter for control, measuring and supervision of utility and
industrial distribution substations. CAU 380 is a member
of NEO 3000® Substation system and a part of CAU control
product series. The CAU 380 supports the IEC 61850 sub-
station automation standard including horizontal GOOSE

L]
communication offering seamless connectivity to substa- B
Q
tion automation and SCADA systems. e
— °
—_— °
= =) (rsl
CAU 380 can be used in applications of any HV/MV/LV lE]L"fI'-F:E] E] E L@'
networks. Control of feeder or bay can be applied locally [~ __L-_A‘I,_ .
N C .

through local display unit LDU or remotely through substa- I |

tion control system.

Communication interface with IEC 61850 protocol enables
integration of CAU 380 within substation control system
and remote control centers.

CAU 380is IEC 61850 certified by KEMA (Level A) independ-

ent laboratories. 3
KEMAX

Main features
Complete feeder control
Local and remote control of feeder switching elements applied through configurable interlocking.

Measurements and energy metering
Complete range of voltage, current, frequency, active and reactive power and power factor measurements with reactive and appar-
ent double tariff forward/reverse energy metering.

Fault and event recording
Fault recording with 1ms resolution time tagging.

Disturbance recorder and power quality monitoring (PQM)
Disturbance recorder with capability of up to 20 recordings, up to 9 seconds each, COMTRADE format. Monitoring of parameters
such as THD, sags and swells and harmonics up to 40th order.

Communication capabilities
Easy integration of the module within NEO 3000 substation control and protection system through IEC 61850 protocol, (optional
DNP3, IEC 60870-5-104, IEC 60870-5-101 and IEC 60870-5-103 protocols).

Intuitive user interface
Bay computer parameterizing, measurements and alarming, control with single line diagram presentation can be applied through
Local Display Unit (LDU).

NEO3000 Power System Manager software tool
PC based software tool for device parameterizing, commissioning, testing, ...
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Functions

Control

internal data acquisition

external data acquisition (switching elements, alarm
devices) - up to 110 DI

power relay outputs - up to 24 DO

synchro-check- V, deg & Hz (25)

Voltage regulation

Fault current detection

Time tagging (high resolution events)

Local and remote setting

Monitoring and measurements

Current, voltage, power, frequency and power factor
measurements

Energy metering

Event recording

Transient disturbance recorder (DREC)

Power Quality Monitoring

Statistical data processing (circuit breakers)
Self-monitoring

Local Display Unit (LDU)

Graphic LCD display with single line diagram
Control for switching elements

Showing measurements and alarms

Event list

Local/Remote switch with LED indication

Easy to use navigation keys

Open/Close control keys

Ready LED + Alarm LED + 16 programmable LEDs
6 programmable function keys

Front Ethernet RJ-45 communication port for param-
eterizing

Communication

Communication via fiber optic or RJ45 Ethernet (op-
tional serial communication — R5232, RS485 or optical)
Front and/or back RJ45 Ethernet interface for NEO
3000® Power System Manager® parameterizing and
analysis tools

Communication using IEC 61850 (optional DNP3 or IEC
60870-5-10x protocols)

System time synchronization over NTP/SNTP or
through other comm. protocols

Application

= Control of HV/MV/LV transmission, distribution and
industrial overhead or cable feeders/bays, bus cou-
plers, measuring bays, capacitor banks

= Transformer bays (HV, MV)

= Distribution automation system (FRTU)

= Suitable for solidly earthed, resistor earthed, Petersen-
coil compensated and insulated power networks

Control and monitoring

CAU 380 is much more than just a powerful bay computer
because it also comprehends all the control functions that
perfect IED for integration in distributed substation control
systems. All information from CAU 380 can be also trans-
mitted through IEC 61850 communication protocol to high-
er level equipment (e.g. SCADA, protocol gateways, control
centers,...) and also via GOOSE transmission to other |[ED
supporting IEC 61850.

Inputs and outputs

CAU 380 acquires electrical values and digital signaling
through analogue and digital inputs. Current and voltage
inputs expand the functionality of device also for monitor-
ing the feeder/bay power flow, energy, power quality (PQM)
and useful disturbance recorder. All together the device of-
fers up to 9 current and voltage analog inputs, 9 DC (mA or
Voltage) analog inputs, up to 110 digital inputs and up to
24 digital outputs. Each digital input is configured to type
and input logic of digital signal, while digital outputs can
be freely configured for external signaling and switchgear
control.

Synchro-check (25)

Synchro-check function provides supervised joining of the
feeder/bay to busbars in single or double busbar systems.
Using measurements of voltage, frequency and phase an-
gle of busbars and feeder the CAU 380 can perform manual
or automatic feeder synchronization. Mode of operation is
synchronous or asynchronous.

Voltage regulation

Voltage regulation function provides regulation of voltage
over RAISE/LOWER commands to tap changer. Function
compares measured voltage with settable requested volt-
age (parameter or via communication as set-point com-
mand) and execute regulation command according prede-
fined limits and conditions. It will also detect if the limits
are reached or the command is blocked by any reason.
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Fault current detection

CAU 380 provides also fault current detection function,
which follows ARC function in substations and indepen-
dently signals excursion over set values and follows reclo-
sures (up to 5). It also detects direction of fault (forward or
reverse direction).

Local/remote control

Using input and output capabilities CAU 380 offers com-
plete control of switchgear either locally or remotely. CAU
380 provides acquisition of digital and analogue values,
and control over relay outputs. In that way it is ideal solu-
tion for complete control of switchgear from different con-
trol levels.

Local control is possible via optional Local Display Unit
(LDU) that displays single line diagram, measurements,
metering, statistic counters, alarm lists and enables user
SCADA-like supervision over feeder. LDU can also be or-
dered as decoupled unit from CAU 380 it can be used on the
cubicle door while CAU 380 is situated inside low-voltage
compartment. Selection of control level can be applied via
LDU Local/Remote button (or hardware lock) or external
digital input (selection switch). Remote control is possible
from substation level SCADA or remotely from dispatch
center.

Measuring and Metering

Measurements are acquired using voltage and currents

inputs. Nominal values of each input are configurable.

Following measurements are performed by CAU 380:

= currents: I1,12,13, IE

= voltages: U1, U2, U3, UE, U12, U23, U31

= power measurements: P, Q, S

= power factor: PF

« frequency: f

= active and reactive energy: forward and reverse, high
and low tariff

= energy metering using external digital input for exter-
nal energy counter pulse output.

= current symmetrical sequence component calculations
(11,12,10)

= voltage symmetrical sequence component calculations
(U1,U2,U0)

= Power quality measurements (harmonics up to 40,
THD, RMS...)

Communication

CAU 380 comprehends two Ethernet communication ports
for use with IEC 61850 communication protocol (optional
DNP3 TCP/IP, IEC 60870-5-104). Front Ethernet port on
LDU is used for bay level configuration by using NEO 3000
Power System Manager (PSM) application software. Op-
tional CAU 380 includes two serial communication ports
for protocols like DNP3, IEC 60870-5-103 and IEC 60870-
5-101.

Ethernet ports can be delivered with RJ45 or ST Glass Fiber
Optic interface, while serial ports can be RS232, ST Glass
Fiber Optic or RS485 interface. Accurate time is distributed
via Ethernet NTP/SNTP protocol or via protocol clock sync.

Local Display Unit (LDU)

CAU 380 is equipped with integrated (optional standalone)
Local Display Unit (LDU). LDU represents simple screen
graphic operation panel that enable local control from cu-
bicle door and hence avoiding the need of push-buttons.

Hardware properties:

= LCD size with resolution of 240 x 128 pixels
» navigation buttons (6)

» control buttons (3)

= Local/Remote/Bypass button with LEDS

= programmable LEDS (16)

= programmable function keys (6)

Functions:

» display of single line diagram with interactive repre-
sentation and control of circuit breakers, disconnection
switches, etc.

= chronological event list

= alarm list

» measurements (U, |, P, Q cos ,f,..)

= change control parameters settings via LDU

= selection between Local/Remote bay control

= 16 programmable LEDs for alarm indication

= 6 programmable function keys

Remote configuration

CAU 380 is a part of NEO 3000 Substation protection and
control system.

Since all communication between device and NEO3000
Power System Manager tool are done via TCP/IP media,
there are several ways to establish remote diagnostics,
configuration and testing of device behavior.
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Analysis and parameterizing software
Basic tool for nowadays engineers are laptop computers that makes surveillance of IEDs easier. CAU 380 uses a soft-
ware package NEO 3000 Power System Manager (PSM) for parameterizing, analysis and commissioning.

NEO 3000 Power System Manager

NEO 3000 Power System Manager is PC based software that makes handling with NEO 3000 substation control and
protection system simple. Under password protected access the user can set parameters of CAU 380 device via trans-
parent graphical and tree based menus. It enables online or offline setting of device parameters.
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Technical data

Control and monitoring

Metering
Currents: IL1,1L2, IL3, IE
Range: 001-20xIn
Accuracy: <+0.2% Full scale
Voltages: U1, U2, U3, UE, U12,U23,U31
Range: 0,005-15xUn
Accuracy: <+0.1% Full scale
Power: Active (P), Reactive
(Q),

Apparent (S)
Range: 005-12xPn
Accuracy: <0,5%Pn
Power factor: cos Fi, total power
Range: -Tto+1
Frequency: f
Range: 40,00 - 60,00 Hz
Energy: active, reactive
energy
Acquisition: internally calcu-
lated,

through external
digital

inputs
No. of tariffs: two

Measuring method:  four quadrant

Synchro-check (25)

Amplitude diff.: 3-100 % Un
Angle diff.: 3-80°

Frequency diff.: 0,01 -2,00 Hz
Maximal synchronization time: 0,00 - 300,00 s

Disturbance Recorder
Data channels:
Sampling rate:

ples per cycle

Trigger source:

input and

9 analog, 64 digital
32/64/128 sam-

external digital

internal digital data
up to 20 recordings,

Storage capacity:
up to 9s each
non-volatile flash,
remote FTP server

COMTRADE

Storage media:
Recording format:

Power Quality Monitoring (PQM)
Monitoring values: Spectral analysis

up to 40th har-
monic,

THD, TRMS, sags &
swells

Inputs
Nominal frequency: 50 Hz

Current inputs
Rated current In:

Range:
Consumption:

1Tor5A
upto20xin

<006 VAatin=1A
<03VAatIn=5A

Overload:
continuous: 4 x In
10s:30x In
15:100 x In
10ms: 250 x In

Voltage inputs

Rated voltage Un: 100-150V, 300 V

Range: up to 150 V, 300 V
Consumption: <023 VA atUn
Overload: 150 V continuous,

300 V continuous

External digital inputs
Quantity of inputs:
Nominal voltage:

22 (optional up to 110)

110-125V DC /
220V DC

Permitted voltage
Offset:
Consumption:

+/-20%
<05 mA

Relay outputs
Quantity of relays:
Contacts:

8 (optional up to 24)
4 x DO: 2xNO,

3x DO: 1xNO
Ready relay (8thDO): 1xCO
Trip/signal output
assignment:
Switching capacity:

programmable

make: 14 A
break: 1000 W @
cos Fi=1
permanent: 8 A
250V DC
Tmio. switching

Switching voltage:
Switching reliability:

Communication interfaces

Front port on LDU

Layout: 100BaseTx (RJ45)

Usage: used for local configuration,
diagnosis and testing

Rear ports (Ethernet, Serial, System)
Up to 2 x Ethernet
layouts:  100BaseTx (RJ45),
100BaseFx (ST glass FO)
Up to 2 x Serial

layouts: RS232 (DB9), RS485,

ST MM glass FO
1 x System layouts:  RS232 (RJ11)
Serial Baud rate: up to 115,2 kbps
Protocols: IEC 61850 (MMS + Goose)

|IEC 60870-5-101
(optional)

|IEC 60870-5-103
(optional)

|IEC 60870-5-104
(optional)

DNP3 or Modbus
(optional)

Time synchronization

NTP/SNTP Ethernet (optional via comm. protocol)
Resolution: + 1 ms

Accuracy: =5 ms

Power supply
Rated voltage: 24V DC, 48-60V DC,
110-125V DC, 220-
250V DC

Permissible tolerance: - 20/430%

Power consumption: <20 W, typ. 15W

Voltage loss hold-up time: >20 ms
Operating conditions
Temperature:
Storage: -20°Cto+70°C
Operate: -10°Cto+55°C
Operate: -10°Cto+70°C
(housing for

ex-
tended temp. range)
Humidity: up to 95%

non-condensing

Mechanical design
Material:
Protection class:

stainless steel
IP 54 (front LDU),
IP40 (housing),
1P20 (housing for

extended

temp. range)

Mounting type: flush or surface

Energy Sector

24V DC / 48-60V DC

Dimensions:

X 187 mm
Weight:

Type tests
Rated insulation
voltage test:
Dielectric test
voltage test:

Insulation
resistance test:
Impulse
voltage test:

Electrical
disturbances test:
Electrostatic
discharge
immunity test:
Radiated
immunity test:

Fast transient/burst
immunity test:

Surge

immunity test:
Conducted
immunity test:
Power frequency
magnetic field
immunity test:
Pulse magnetic field
immunity test:
Damped oscillatory
magnetic field
immunity test:
Oscillatory transient
immunity test:

Emissions test:
Power
interruption test:
Power frequency
immunity test:

Temperature test:

Temperature
gradient test:
Humidity test:
Damp heat test:
Vibration
(sinusoidal) test:
Shock and
bump tests:
Seismic test:

Communication test:

Small housing (1/2 19", 4U)
(WxHxD): 220 x 176 x 187 mm
Medium housing (2/3 19", 4U)
(WxHxD): 290 x 176 x 187 mm
Large housing (19", 4U)
(WxHxD): 440 x 176

Small housing (1/2 19", 4U):
max. 4,1 kg

Medium housing (2/3 19", 4U):
max. 5,1 kg

Large housing (19", 4U):

max. 7,1 kg

IEC 60255-5, table 1

|IEC 60255-5, table 1,
series B, clause 6

IEC 60255-5, clause 7

IEC 60255-5, clause 8

IEC 60255-22-1, class 3

IEC 61000-4-2, level 4
IEC 61000-4-3, level 3;
IEC 60255-22-3, class 3;
IEC 61000-4-3, class 3;
ENV 50204 (GSM), level 3;
|IEC 61000-4-4, level 4;
IEC 60255-22-4, class 4;
ANSI/IEEE C.37.90.1;

IEC 61000-4-5, level &4

IEC 61000-4-6, level 3

IEC 61000-4-8, level 4

IEC 61000-4-9, level 5

IEC 61000-4-10, level 4

IEC 61000-4-12, level 4;
IEC 61000-4-18, level 3;
ANSI/IEEE C.37.90.1;
IEC 60255-25

IEC 60255-11

IEC 60255-22-7;
IEC 61000-4-16

IEC 60068-2-1;
|IEC 60068-2-2

IEC 60068-2-14
IEC 60068-2-30
IEC 60068-2-78
IEC 60068-2-6

IEC 60068-2-27
IEC 60255-21-3

IEC 61850 Certificate
Level A (IEC 61850-10 Ed1)
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IEC 61850 Certificate Level A by KEMA

IEC 61850 Certificate Level A’
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Flush mounting small housing (1/2 19", 4U) layout is represented. All units are in milimeters.
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Ordering
Extra Small housing ~ SW H Al (o] c2 c3
Small housing ~ SW H Al c1 c2 c3
Medium housing ~ SW H Al c1 c2 c3
Large housing ~ SW H Al Cc1 Cc2 c3

My configuration

SW - Software type

C01 - Control

€02 - Control with Synchro check

C03 - Control with Voltage regulator

€04 — Control with Synchro check and Voltage regulator
CO5 - Control with Fault Current Detection

H - Housing layout

Type
T - flush mounting with integrated Textual LDU ©
L - flush mounting with integrated LDU
N - surface mounting without LDU
D - surface mounting with detachable LDU
Z - surface mounting with integrated LDU
Size
1-Small housing (1/2 19", 4U) (slots S1 ... S2)
2 —Medium housing (2/3 19", 4U) (slots S1 ... S&4)
3 - Large housing (19", &4U) (slots S1 ... S8)
4 —Small housing for extended temp. range (1/2 19", 4U)
(slots S1...52)
5—Medium housing for extended temp. range (2/3 19", 4U)
(slots S1 ... S4)
6 — Large housing for extended temp. range (19", 4U)
(slots S1 ... S8)
7 —Size 170 x 190 for extended temp. range ©
8- Size 220 x 190 for extended temp. range (slots 51, 52) ©

Al - Al AC configuration

AC board type

N —none
A-4CT+4VTH
B-5CT+4VT®
C-4CT+5VT®

-4 CT+4\VT+4CT®
J-4CT+3VT+5CTH
L-4VT

= Current measuring inputs
N -none
1-1Acurrentinput
5-5Acurrentinput
= \/oltage measuring inputs
N -none
1-150 V voltage input
3-300 V voltage input
» DCmeasuring input (1 pcs)
N - none
C-1AIDCinput 20 mA
V-1 AIDCinput+/-10V

C4
C4
C4
C4

29

PS

) S1 S2

PS S1 S2 S3 S4

PS S1 S2 S3 S4 S5 S6 S7

C1,C2 - Ethernet Communication ports

»« Connector
N —none (only system)
E —100BaseTx (R)45)

F —100BaseFx (ST Glass F.0.)

= Communication protocol
N -none

G- EC 61850 MMS with GOOSE

4 —|EC 60870-5-104
D - DNP3(TCP/IP)

C3, C&4 - Serial Communication ports
»« Connector
N — none (only system)
2 —RS232 (DB9 female)
F—ST Glass F.O.
5—RS485
» Communication protocol
N - none
1-1EC 60870-5-101
3 - |EC 60870-5-103

PS - Auxiliary supply voltage
1-19-30V DC+8DO
DO +8DlI
2-38-72VDC+8D0O
DO+8DlI
3-88-150V DC+8D0
4-176-300V DC+8DO
5-170-330V AC+8D0O

D - DNP3

M — Modbus
M1-19-30VDC+5
M2-38-72VDC+5

M3 -88-150V DC+5D0O+8 DI

M4 -176-300V DC+5 DO +8 DI
M5-170-330V AC+5D0+8DI

$1..57 - Slot configuration

NN - none

R8 - DO board (8 relays) @

B1 - DI board (22 Digital Inputs) 24 V DC (with LEDs) @

B2 - DI board (22 Digital Inputs) 48-60 \V/ DC (with LEDs) ®

B3 - DI board (22 Digital Inputs) 110-125 V DC (with LEDs) ©!

B4 - DI board (22 Digital Inputs) 220 V DC (with LEDs)®

M1 - DIO board (15 Digital Inputs) 24 V DC + 4 relays
(with LEDs) 2

M2 - DIO board (15 Digital Inputs) 24-60 VV DC + 4 relays
(with LEDs) 32

M3 - DIO board (15 Digital Inputs) 110-125 VV DC + 4 relays
(with LEDs) 32

M4 - DIO board (15 Digital Inputs) 220 V DC + 4 relays
(with LEDs) B2

D8 — Al DC board (8 inputs) “

Legend:

2 up to 2 boards max

) sum of all DI and DO boards up to 7 boards max

32 DIO board uses addressing of two boards (DI + DO board)
“ 1 board max

) CT range is 20 x In

® Housing layout Type T and size 7 and 8 only

Ordering examples:
CAU380-C02/L2/C5IN/FG/FG/NN/NN/3/R8/B3/B3/B3
CAU380-CO1/L1/ASIN/FG/FG/NN/NN/3/B3/B3
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MCE 940 SCADA

Description

The MCE 940 forms a powerful Supervisory, Control and Data Ac-
quisition software (SCADA) intended specially for power distribu-
tion applications. The MCE 940 comprises functions of supervi-
sion, data collecting, control, data storage, analysis and graphical
display by using single-line diagrams, interactive blocks and data
charts. The MCE 940 is not limited in size of application and it can
be used for any control level; from control of a single MV substa-
tion to control of the whole utility network. Due to its unique pos-
sibilities of expansion and customization it can be used for virtu-
ally any application.

Using Windows® based graphic screens the MCE 940 displays a re-
al-time condition of substation, actual measurements and it helps
the operator to make appropriate decisions in any given situation.
Commands with integrated interlocking additionally prevent the
operator from executing false commands.

The MCE 940 is a sub-module of the NEO 3000 substation con-
trol and protection system that shares the usual qualities of cus-
tomization and open architecture options. These qualities offer
satisfaction through possible further expansion and additional
improvement throughout entire lifetime of the system.

Features

= lskra RTP 110/20 kV MOSTE

110 kV stikalisée: Enopolna shema

Description

= Real-time display of the status and analog measurements of
the power system

= Support for Geographic Information System (GIS)

» Commands with integrated interlocking

= Sequence control

= Alarming

= Trending

= Equipment statistics (number of breaker operations with main-
tenance alarming)

» Tags (elements with stored value after any reloading of the
system)

= Events in high time-resolution (fault events, analog and digital)

= Energy metering

= Operational statistics of protection relays and circuit breakers

= Storing of historical data in the relational archive database

= Automatic print-out of events

» Lists of currently present and unacknowledged alarms

= List of inactive unacknowledged alarms

= Off-normal list

= Reports and print-outs at operators request

= User based security

= User control areas

= Maintenance mode for single points or entire RTUs (silencing
alarms, command prevention)

= Status of LAN devices (servers, printers switches ...)

= Operator notes with integrated MS Word and MS Excel

= Simple integration of additional functions

» Real-Time Process of Monitoring and

__ yiesmaces | _hv-ﬁi.néhﬂ

Control

1 =en

oL

» Distributed Client/Server Architecture

» The MCE 940 is designed for both small
stand-alone and networked applications

» Shares data with Oracle, SQL Server, Ac-
cess and other SQL based relational da-
tabases

= Security system enables control of ac-
cess to data and applications

Graphics

= Graphical display of Single-line diagrams
= Automatic topology coloring
= Zooming, panning and decluttering
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MCE 940 SCADA
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MCE 940 includes the following control
functions:

Control switching elements

Interlocking

Simultaneous control prevention

Control locking

Control timeout

Checking the success of the command
execution

Select Before Operate commands (SBO)
Alarming of unexecuted commands
Suppression of Alarms for Operator-Ini-
tiated Changes

Manual data entry

IEC 61850

IEC 60870-5-104

3rd party OPC

Various protocols with the use of SCU810
communication gateway

Substations

Distributions control centers
Transmissions control centers
Industrial/traffic power supplies control
centers

The MCE 940 incorporates a user friendly interface for process monitoring. Monitoring of
the primary equipment condition is possible via process displays and special displays with
unacknowledged, persistent and unacknowledged non-persistent alarms. In order to en-
able the operator to act quickly and properly in the event of a failure all irregularities are
signaled by individual alarms. Operator can be guided to the source of alarm directly from
single-line diagrams by marking specific areas of system, where the alarm occurred.

The alarm summary display combines unacknowledged and present alarms with the pos-
sibility of another list of non-present unacknowledged alarms. The alarms are displayed on
the screen until they are acknowledged and until the signals state changes back to normal.
The off-normal list is intended for the display of any abnormal states in the system.

The process display shows the system status. When an abnormal event occurs, the opera-
tor receives enough information about the event to make the correct decision.
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MCE 940 SCADA

Historical data
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print-outs at the operator's request. The following displays Am s S
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and print-outs are built into the MCE 940 system: event list, e P e e

The reports program module is intended for displays and
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alarm list, measurement list, energy metering reports, daily 3 O
load report, daily load curve and more. 5 — :
Event list is used for later analysis. Characteristic of this list is
that you can create several filters for important system events
arranged according to time (1 ms resolution).

The MCE 940 system supports two types of print-outs:

= Automatic print-out of all events

» Print-outs at operator's request

Historical data is stored in a standard SQL relational database,

so it is easy to create additional custom-made reports using
standard tools.
Historical data can be shared with other SQL-based relational
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databases such as Oracle, Access, SQL server, MySQL, etc. [
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The MCE 940 software package runs on a Windows 7®, Win-
dows® Server 2008 operating system environment. A full com-
patibility of the MCE 940 with those multi-task and multi-user
operating systems grants long-term stability and carefree op-
eration.

Industrial grade computers are chosen to provide dependable
operation without interruptions. The minimum time between
failures (MTBF) is declared to be 100,000 hours.
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System Communication Unit

&l lskra




SCU 810 with IEC 61850 -

System Communication Unit

Description

The SCU 810 module is a complex communication device
intended for the interconnection of any intelligent elec-
tronic device (IED) of Iskra Sistemi's NEO 3000 (NEO 2000)
Substation Control and Protection System and of any
third-party vendors. IED is considered as numerical pro-
tection relay, bay computer, intelligent RTU, energy coun-
ter and alike, that is used within the substation. The SCU
810 device covers communication functions needed within
substation and functions of data handling, world time
synchronization and substation automation. It can serve
also as interconnection gateway between hierarchically
different control system levels from substation to util-
ity dispatching centers, where data from geographically
spread substations are grouped into a single database
that forms an integrated supervision system of a wider
area power system. SCU 810 is a multi-protocol device that
enables simultaneous communication with different IEDs
connected on separate communication ports using any
listed protocols. Hardware extension of communication
ports is possible by using ECU 032 extension unit that pro-
vides up to 64 ports. For communication with devices over
IEC 61850 there can be use optical network with star or ring
configuration. SCU 810 also supports number of inevitable
automatic functions when it is used as a master automa-
tion controller in Distribution Automation System.

Features

= Basic communication node to communication between
IEDs and control centers of different manufacturers

= Support of backup communication paths

= Support of communication protocols supported by dif-
ferent manufacturers

= Remote control, monitoring and configuration of IEDs

= Support of internal and external GPS or DCF clock or
over NTP time synchronization

» PLC functions (acc. to IEC 61131)

= Non-volatile memory (for drives, application data, etc.)

= Set point facility

= Self-supervision and watch dog

= Integrated diagnostic software

Application

The SCU 810 device can be implemented anywhere where
the basic function of a communication gateway is needed
and/or integration of IEDs is required. The typical
applications are:

» Central communication device in HV and MV substa-
tions and for Distribution Automation Systems

= The communication interface in either a control or
maintenance center

= Integration of IEDs into substation or central SCADA
systems

= Communication gateway for Protection Management
Systems (PMS)

= Protocol conversion in all communication directions

Energy Sector




SCU 810 with IEC 61850 -

System Communication Unit

Ph\/5|cal Interfaces Substation control system

Losal SCADA
Selection of an appropriate type of physi- T monitor, (s
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cal interface depends on requirements of the o [

individual application. The SCU 810 is based on
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grated inside SCU810 housing. Using additional
external serial port multiplicator units ECU 032,

up to 64 serial interfaces can be comprised

within single SCU 810. External serial port

rrcdem

multiplicator unit ECU 032 is a modular unit
for extension of physical serial ports. Each ECU Substien
032 can hold up to 32 serial ports with physi-

Flber opile star

cal layouts adapted to specific application. For o O

larger applications up to two ECU 032 units can

h-----------------------

o

be connected to single SCU 810 unit. Detailed o
information about ECU 032 can be found in

Extended Communication Unit ECU 032 leaflet.
Due to harsh electromagnetic environment in-

side substations, communication media inside

substation has to be electromagneticallyre-  Protocol converter function Remote configuration of IED
sistant. Communication between IEDs and SCU

810 is therefore applied by fiber optic cables or - 5cyg10 can also be used as protocol converter  The SCU 810 offers the unique function of

electromagnetic resistant R5485 connection. iy smaller applications without external serial  remote configuration and remote service

For communication inside substation control  port multiplicator unit ECU 032. Beside smaller access to IEDs. That enables service access to

room R5232 or Ethernet connection is used.  amount of serial interfaces and inability to host the settings of the device and fault recording
internal GPS clock it provides all functionalities from any point in the communication network

Gateway Function of normal sized SCU810. that SCU 810 is connected to.Using that

function in larger scale permits utility company

The SCU 810 is designed for interconnection of to establish Protection Management System

the Iskra Sistemi's control and protection IEDs, (PMS) for integral control of numerical

third- party IEDs and control centers: Protocol converter function protection relays and other [EDs. The function
« NEO 3000 |EDs (FPC 680, CAU 380) is not limited by IED vendor as SCU 810 uses
» NEO 2000 [EDs (CAU 300 series, FPC 500 standard serial communication interfaces.
series, DAU 200 series) = Time synchronization (via protocol, GPS
= Any IEDs of different manufactures which clock, DCF clock, NTP/SNTP)
support IEC 61850 = Collection and transmission of energy me-
= Any IEDs of third production by using tering from IEDs
internationally recognized communication " Collection and transmission of condition of
protocols (see list on the last page) individual IEDs
« Station or dispatching control centers (NEO Collection and transmission of high resolu-
3000 Control Center and others) tion events (1 ms time resolution)
= Local SCADA MCE 940 for substation level
control 36
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SCU 810 with IEC 61850 -

System Communication Unit

SCU810 as FEP in control
center

Control center
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in control center. In this case one SCU 810
operates as primary and the other as redun-

dant. SCU 810 communicates with substa-

oy

tions over external serial port multiplicator

or redundant Ethernet network. If there is

only one serial communication channel from
substation CMU 100 device can be used to
connect both SCU 810 on same communica-

SCU 810 Primary SCU 810 Redundant
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tion line. SCU 810 also supports redundancy

ECU 032 module {ports 1 ... EcCU 032 module (ports 1 ... 32)
& =

on Ethernet for communication with SCADA.
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Technical data Protocols
OPERATING CONDITIONS NEO (IEC 60870-5) Iskra CcC
Power supply nominal voltage 9-36VDC (e.g. +24V @ 5 A) IEC 60870-5-101 cc
Power consumption: LO0W IEC 60870-5-104 cc
Storage temperature: -20-80°C DNP 3.0 cc
Operating temperature: -10-55°C NEO (IEC 60870-5) Iskra IED
Humidity: 95% non-condensing IEC 61850 IED
System Design: Fanless with no internal cooling, SSD IEC 60870-5-101 IED
MECHANICAL SYSTEM IEC 60870-5-102 IED
Dimensions (W, H, D): 195 x238x 177 mm IEC 60870-5-103 IED
Weight: 50 kg Courier (IEC 60870-5) SEG IED
Mounting; Wallmount, Stand, Panel DPU2000 ASCII Iskra Emeco  IED
Monitor connection: Dual DVI-D independent RS5485 Pro Elcontrol IED
170 INTERFACE: (Up to 1 x PCle, 3 x PCl slots) STOM Electrex IED
LAN: 2 x 10/100/1000 Base-Tx RJ45 ports-integrated Modbus ASCII Elcontrol IED
Serial Ports: 2 x RS-232 with DB connectors-integrated Modbus RTU Kilometer ~ GE IED
USB Ports: 4 x USB 2.0 - integrated Modbus RTU, ASCII Universal IED
Additional communication interface (via card slots) GE Protocol SEL IED
Procome Team Ateche |ED
= up to 6 Ethernet ports SEL ABB IED
= up to & serial ports Empros IED
= up to 64 serial ports (using ECU 032 units) SPA IED
GPS ASCII TS
DCF ASClI TS
NTP/SNTP TS
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