DRAGON FAMILY

ROCON Multifunction
Protection Relays

The great focus today is high-quality cost-effective
Intelligent Electronic Devices (IEDs) that help power
producers and distributors to get the best from
their plants and networks., Qur aim is to assist them
in achieving results in most efficient way.

The newest member of ROCON IEDs is DRAGON family
that combines a lot of *State of the art” decisions in a
single |ED with flexible construction and potentiality.

® Simple, costeffective and compact design with fully
integration of all necessary protection and control
functions;

Medular construction that allows flexible extension
of I/0s;

EMC, Insulation, Mechanical and Climatic type tests
according to the current IEC/EM standards;

High availability with less maintenance because of
the efficient self-monitoring;

80 samples per cycle scan-rate;

Local Human Machine Interface (HMI) through the
front panel keypad, LEDs and LCD numerical/ graphical
display;

Simple and user friendly PC based Man Machine
Interface (MMI) dialog;

Configuration and settings via portable PC and MS
Windows compatible service MMI program (single
program for the entire family);

IEC 61131 flexible programming allowing new
protection and control functions to be added
without any influence on the physical wiring;
Variety of time synchronization protocols: SNTR
IEEE1SE8 (PTPvZ), IRIG-E, 1FPS;

Communication with 545 upper level via different
imterfaces including Ethernet LAN with electrical /
fiber optic connections;

Communication protocols according to IEC 1850
edlfed2, IEC 608T0-5-104, IEC GOBTO-5-103, DNP-3
and Modbus RTU/TCP.

Company ROCON is a leader in Protection Control and Automation technologies that enables utility and
industry customers to improve performance and reliability of their network systems. ROCON provides
modern solutions for T&D netweork Industrial and Distribution Ganaration objacts. DRAGON family
comprises a wide range of world-class numerical Protaction ralays, Bay control units (BCUs), Annun-

ciators and Transformer Monitoring8AVR systams.

# Redundancy protocols 1EC ©2439-3 (PRP/HSR), RSTP

® Integration of Power Transforrmer “condition
monitering” and AVR functionalities including life
time supervision;

# Fully application of Digital substation concept
including availability of 1EC 61850 based Process
bus, Merging units and Intelligent |f O boxes

Application

DRAGON family includes a lot of protaction
functions for different applications:

# Main and/ or backup protection for overhead lines,
underground cables, transformers, motors and
Busbar;

» Suitable for EHV, HV and MV network; Industry,
Transport, Distribution Generation (Wind farms,
Solar parks etc.).

» Applicable for all types of neutral grounding
(isolated, solid, resistance or resonance);

DRAGON family
Protection and control devices

Feeder protection
— Owercurrent protection and control RFI D

Line protection
— Distance protection and control RLI Dd
— Differential and Distance protection and control RL1 DI

Transformer protection
— Transformer differential protection and control RTI D

Motor protection
— Motor differential protection and control RMI D

Busbar protection
— Centralized Busbar protection RBP Do
— Decantrlized Busbar protection REP Dd



Bay control unit

— Bay controller with control and moni-
toring RTU D

— Bay controller with control, monitor-
ing and protection (optional) RTU Dp

Transformer monitoring and AVR
set RTU Dt

RTU Dt set is applicable for medium and
large oil immersed power transformers
with Onload tap changers (OLTC).

The set provides safe, reliable, easy to
use and cost effective power transformer
condition monitoring and AVR function-
ality. The set is equipped with remote
modules which are suitable for indoor
and outdoor installation near to the
Power Transformer.

Voltage regulation functionality

pravides:

® Automatic and manual OLTC control
of a single power transformer

® Automatic and manual OLTC control
of parallel operating power trans-
formers

® Three-phase overcurrent and under /
over voltage blocking

In case of parallel operating transform-

ers RTU Dt is able to communicate via

|IEC 61850 GOOSE messages (IEC 61850-

81 protocol). Complete exchange of

the necessary voltage control data -

analogue as well as binary, is executed

via GOOSE.

Annunciator RAU D

RAU-D is designed to be used for alarm
and warning signalization in Conven-
tional and Digital substation automation
projects. RAU-D is able to support |EC
61850 and to be part of SAS.

Hardware

Basic (V2 197) and extended (1/1 197)
construction with graphical display - see
Fig. 1and Fig.2. Alpha-numerical display
is also available.
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TECHNICAL DATA

FUNCTIONS

Distarce protection - 5+ zones

Directiona DT/ IDMT Cwercurrent protection
Directiona DT/IDMT Earth fault Protection
Group Instantaneous overcurment protection
polef 3-pole multishot Autoredosing

Sensitive Directional Earth fault protection Wattrmetric/Admitanos

TIEFEIEI'I Intermittent earth fault protection
High hagnonu: content earth fault protection

Cold load pickup

Therrmal overload protection

Phase discontinuity 12/ 11 detection

ARC protection

Megative-sequence Owvercument protection

Definite time under cument protection

Starting tirme supervsion

Loss of load protection

Mumkber of starts limitation

Stalled rotor protection

Cooling %y stem failure protection

Directiona over/under power protection

Mator differentia protection

Breaker failure protection

Pole discordance protection

Cwerfunder voliage protection

Meutral voltage displacement protection

Positive sequence ower/under waltage protection

Megative sequence owenvoltage protection

Overfunder ue rotection

Hatedof ﬁaquf;qq cﬁrg%

Waltage wector shift

Line differentiad protection

Trarsformer differential protection

Restricted earth fault protection

Cwerexcitation protection

Loss of excitation (loss of field)

Low impedance Busbar differential protection

User defined logical functions

Phasz currents true RS
Furdamental {1 harm.) current
Residual current 3lo

Currerit in the neutral

Positive sequence current |1
Megative sequence current |2
Phase voltage

Phase to phase voltage true RMS
Furdamenital (1" harmaonic) voltage
Residual woltage 3L,

Pasitive sequence voltage Lh
Megative sequence voltage Uz
Frequency f

Rate of frequency df/dt

Active, Reactive and Apparent power
Currentvcltage angle, cos &

Energy measurement

2™t 15™ harmonic and THD

Fault locator

Trip circuit superdision

Current Circuits syrmmetry, surm menitering
Waltage dreuits ffuse failure monitoring
Primary equipment kocal remote comtrol
Circuit breaker condition manitaring
Lackout logic fLatching Acknowledgement

Clockwise and anticlockwise phase rotation monitoring
Min/ Max and average walues manitoring - [ U, P 0, 5 cos &
Upper/lower limits monitorirg - | L, BG5S oos d

PTOV/PTUV
PN
PTOF/PTUF
beRC

PCIF
PLIF
FLIF
PYPH
PYPH
PCIF

ANSI
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N® | FUNCTIONS

IEC
61850
ANSI

LINE DIFFERENTIAL &

Temperature maonitorirg

*- - -- |
nchronism check

ralization
— I - - - I
Evert/fault recorder
I I I I
5.1 PC-based Man Machire irterface service program (MMI) - -
- - - -

Disturbance recorder
[E20  Time Synchronisation - data commuricaton channel LM
5.3 Seff supervision with internal event list

N® TECHNICAL DATA

Powver supply 110 - 2OVDCAVAC 24 - T2VDCAVAC ROVDCAAC 200+20M0)
Phase current 14,/54 0.1- 40 In

B3 Phase current 14/54 0.01-1.6 In

Residual Currenit — sensitive 0.2 & 0. 1- 40 lon

6.5 Woltage inputs 10010V {phasephase/3U) 0.005 - 2.00 Un
[DEEN  Binary inputs Z20VDC, NOVDC, 48VDC, 24WDC, 220WAC, 1IOMAC (£20%)

&7 Binary outputs, Switching woltage 2500 DCAC
[UEEN  Real time dock

6.9 Feypad and display — graphical 640x480 dot matrix or 4 x 20 LCD
PEI8Y LD indication - 24 LEDs

A Dimensions 1/2 <19 [WxHxD) 25/ 266133 — max weight 3.4 kg
Dirnensions 1% (WixHxD) 465266133 — max weight 5.2 kg

11 Electrical Ethermet M0BASE-TX - R4S cormector
[UF2  Optical Ethermet 1D0BASE-FX — LC conmectog 5T connector
T2l Electrical R5485
Real time syrchronization IRIG-E — coaxial cable BMC connectar or FO MM ST connector
15 IEEE C37.94/G704, 5T or LT connectars for Line differential protection
Rl 45 front panel interface for communication with PC loaded MM program
77 PPS input — coaxial cable BMC conrmector or FO MM 5T 820nm

81 IEC 61850 edlfed2

e ECEIssD-e-2LE
83 IEC 60870-5-103
EEY  ECE0870-5104

85  Modbus RTUSTCR, DNP 3.0 RTU/TCP

[UEEN  SNTRPTR/IRIG-B/PPS
a7 FTP

- ‘Webserver HTTP

* For the number of current and vokage inputs and binany inputs and outputs - see the respective Ordering wector in wisss.roconbg com .
** Forthe differert s=ts of communication interfaces and protocoks - sme the respective Crdering vector in wwaw.roconkg.com.




ROCON SUBSTATION

AUTOMATION SOLUTIONS

ROCON Digital substation concept mandatory
raduces the expansas

The development from the conventional to the digital
techniques provokes a great progress into the techno-
logical level of the T&D substations and Power plants.
The Digital Substation Concept (DSC) considerably raises
the functionality and operational reliability, and reduces
the duration and expenses for the power object sec
ondary equipment installation and maintenance.

The Digital Substation is a term applied to electrical
substations where operation is managed between dis-
tributed intelligent electronic devices (IEDs) intercor-
nected by communication network.

One of the most important features of the DSC is the
level of communication redundancy. Two types of D5C
redundancy are simultaneously available — at a commu-
nication level and at a physical level.

At a communication level 1EC 61850 edition 2 allows
two redundancy protocols with zero recovery time to
be defined in the |EC standard 624393 and to be ap-
plied for the Station and the Process bus - Parallel Re-
dundancy protocol (PRP) and High Availability Seamless
Redundancy protocol (HSR).

At a physical level, the proposed new approach is to
use data flows for the current and voltage sampled vak
ues (5V) from different physical sources — separate
Merging Units (MU} connected to different CT cores
and WTs. This means that each Protection device (PD)
of the definite bay is able to receive |IECHIB50-2.2LE
data for the currents and voltages from more than one
phiysical source. Moreover each IED is equipped inter-
nally with Ethernet switch that makes unnecessary the
application of the external one.

The upper mentioned approach of the DSC provides
high level reliability and 100% operability in case of sin-
gle element failure (device or connection). Moreover
in case of “turnkey” project, the overall expenses for the
digital substation should be significantly less than the
corwventional.

The high level of the DAC reliability obtained via the
upper mentioned redundancy allows the implementa-
tion of combine main and back-up protection function-
alities in a single device and installing of only two
separate devices - Main and Backup. Each of the de-
vices can be physically reserved.

A new vision to the Digital Substation Concept allows
company ROCON first in the world 1o offer 1ED with
embedded RedBox providing gateway between PRP
and HSR topology.

Digital substation componants
Combined MU with If 0 box

The following typical HW features are available

- see Fig.3:

® Two Ethermet ports 100 Mb FO supporting 1ECE2432.3
PRP/HSR

» One Ethernet port 100 Mb RI45 for communication

with PC based MM program

Time synchronization via PTPv2 or PPS

Up to 4 current and 4 voltage channek

Up to 32 binary inputs

Up to 18 binary outputs

Protaction davice with embadded RedBex

The following typical HW features are available — see Fig.4
and Fig. 5:
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® Process Bus - 100
Mb/1Gb FO
— Two Ethernet ports
supporting IEC62439.3,
PRP/HSR
— One Ethernet port
Interlink in case of
RedBox functionality
— Each analog value
can be received by one
or two different MUs
(main + backup)

— Up to 8 SV streams operating simultaneously

— Each stream is reserved via PRP/HSR

® Two ports C37.94 or USART in case of Teleprotection

@ Station Bus 100 Mb UTP or FO

— Two Ethernet ports supporting RSTP, |EC62439-3

PRP/HSR

— One Ethernet port 100 Mb RI45 for communication with

the PC based MMI program

e Binary inputs/outputs (optional) for position
monitoring of external control switches and for
activation of visual and audible alarms in the object

Communication architecture overview

IED lavel

@ Each Bay represents part of Process Bus as HSR ring
with embedded RedBax in the two PDs connected to

Lan-A and Lan B — see Fig. 6.
@ PRP is also available

Bay level

@ Process bus - PRP topology, Protection and Control
devices (PDs & BCUs) exchanging information with
MUs & I/Os via IEC61850-9.2LE / IEC61850-GOOSE
(process bus) and with Station Level (Station bus)
—see Fig7.

Station level

@ Station bus — PRP topclogy, via IEC61850-MMS and
GOOSE between IED and SAS Workstations — see Fig.8.
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