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1 A Iication A number of different communication ads are available for
' pp the RE@A with connections that range fromopper RS232

The RE®Arelay for voltage controis used to perform both  t0 fibre optic Ethemet.
complex and simple measurement, control and regulation A variety of protocols are available to communicate with a
tasks on tapchanging transformers. Tachieve these tasks, = SCADA system or RTU:
the RE@Avoltage regulator can be used with an array of
IEC 61850
add-on components, such as the BINand ANAD remote IEC 608705 - 101 / 103 / 104
1/0 modules, and an assortment of communication cards. ]
DNP 3.0 via Ethernet

Each RE®GAhas transducer and statistical modes, as well as

optional multichannel recorder, transformer monitoring DNP 3.0

module (TMM) and ParaGramer. MOPBUS RTU
] Profibus DP

Transducer Mode displays all of the relevant measured SPABUS

variables of the voltage network, while Statistical Mode
provides a clear overview of the various switching
operations of the tap changer. The REPED igapable of mosbf these protocols and may

Voltage regulators operating in parallel are connected via a b€ switched between them and configured using the free
fibre optic or copper ELAN bus, which enables the automatic WinConfig software. WinConfig is specifically designed to
sharing of relevant data. ParaGramer then detects which Provide a similar configuration interface for all of the

transformers have been switched into a parallel control Protocols, thereby reducing engineering tm

scheme and displays this information via a sidigle

diagram.

The powerful TMM functions enable the continuous
monitoring of various conditiomwithin the transformer and
tap changer. Information such as hkgpot temperature (IEC
60354 or IEC 60076) and transformer lo§dife are
calallated, and if necessary up to sigoling levels can be
activated.

LON (on request)

As an alternative to direct measurement, ehU, I, tap
position and cos() value can ab be transmitted to the
REGDA via either IEC 61850 or by mA inputs, thereby
eliminating the need for CT and VT cabling to the regulator.

The RE®A regulator can communicate with SCADA
system (see list of characteristics) through all of the
common protocols.

Freely programmable inputs and outputs enable the
implementation of application specific tasks.
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2. Characteristicof the REEDA 3. Description

Large backlit LCD (128 x 128) with all important 1 6 7
information (tap, voltage etc.) — 1 MP | — —
Measurement functions (U, I, P, Q, S, cgs, | sin , f)

Recorder function @hannel line recorder) 2 LCD 8

Statistics function (total numbesf switching operations, — ] B =
switching operations per tap) 3 LED 9

Event recorder (logbook) : | | |ELAN <>
Transformer monitoring functions to calculate the hot RAM ROABS L

spot temperature and lifetime consumption and to 4 ROM 10 COM 1
control the fans and oil pumps. In addition the moisture > — 11 COM 1-5
content in cellilose and the risk of bubble formation is Clock 12

evaluated 5 com2
14 (26) freely programmable binary inputs e - 12 Com3
9 (21) freely programmable binary outputs —{ status 14—

Freely programmable analogue inputs or outputs (mA)
PT100 direct input

Input for tappotentiometer

OHNnNn moddgesistance)m G2 0 €
Regulation ofhree windingtransformers Binary inputs

Regulation of phasshifting transformers Input for resistanceoded tapposition indicator
Regulation of transformer banks (optional)

three current and two voltage measuring inputs
Analogue inputs, PT100 (optional)

A WNPE

Control of capacitor banks 5 Aucxiliary voltage Power Supply

Limit-value monitoring for all measured quantities 6 Displayand processing unit

4 freely programmable setpoint values 7 Analogue outputs

Dynamic adjustme_nt of the setpoint values based on the g Binary outputs

load (Zcompensation, LDC) 9 B_AN connection (2 x RS485 with repeater function)
Programmable rated U and | values 10 COML. RS232

Open programmability enables implementation of PLC )
functions (background program) 11 COM1S, RS232 (can bised alternatively to COM1)
Peripheral bus (COM3) for additional interface modules 12~ COM2, RS232

(ANA-D, BIND, Modbus converter) 13 COM3, RS485

Ability to enter externally measured quantities (gas 14 Status contact (life contakt

oil ratio, winding temperature, etc.) by communicating

directly with the measuring devices through Modbus

All of the measurements (including external

measurements) and @nts can be transferred to SCADA

ParaGramer function to view and automate the parallel

connection of up to ten transformers

WInREG software (with RegView, WinTM-add) to set

parameters, program devices, and view and archive data

REGSithsimulation softvare to simulate parallel

operations, network and load situations

UL certification
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3.1 Regulator mode

The actual value and a fixed or leddpendent setpoint
value are continually compared in the regulator, which then
determines the correct commandsr the transformer's tap
changer. The regulator's parameters can be fimeed to
the dynamic time behaviour of the grid voltage to obtain
high control performance for a low number of switching
operations.
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Connecting transformers in parallel

Each reglator is capable of operating in parallel with up to 9
other regulators, without the need for additional
components.

A number of different parallel control schemes are available,
catering for transformers that operate in parallel on a single
busbar, as wll as those that are feeding the same grid from
different substations.

Parallel control schemes are listed in Table 1 below:

Case REGDA¢ Conditions

Programme

Parallel nL aAy ldentical transformers,
operation on identical or differentap
one or more size
busbars -
nL &) y Transformers with
different performances,
different or equalap
size
Master/ Identical transformers,
slave sametap size
Freefeed in n O2 & | Any transformer, any
tap size
Emergency n O2 & | Any transformer, any
program in the tap size,
event of a ELAN F2NJ L] KS LINZ
failure I y' ﬁ n (.S) 3 A y

Table 1Parallel operated transformers

3.2 Transducer mode

The values of all relevant variables of a thveee, three-
phase system with balanced or unbalanced load are
calculated from the measured CT & VT inputs.

All of the measured and calculated values can then be
viewed on the LCD display, or transferred bplague signal
and SCADA connection.
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Measured quantities onVoltage Wy

the displays Current kg
Active power P
Reactive power Q
Apparent power S
cos
Phase angle
Reactive current I*sin
Frequency f

Circulating reactive current (see
page 2 of theéransducer display)

All of the measured and calculated values can be transfe
to an analogue outpuor to SCADA

REGDA Voltage Control Relay
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3.3 Recorder mode 3.4 Statistics mode

Up to two selectable analogue values can be continuously The Statistics mode records all of the tap changer's
recorded and displayed as a line chart with an adjustable switchingoperations. Separate logs are stored for switching
time grid. The tap position*, setpoint value*, tolerance band operations under load and without load.

and Manual/Auto state, as well as the time and date are Thjs information can be used to analyse how many taps
recorded in addition tothese measured quantities. This \yere made in a certain timeframe, as well as how often a

enables the voltage and the tireorrelated tap position to  particular tap was selected. This information is thesed to
be viewed at any time, for example. The average storage fine-tune the regulator's settings.

time for voltage and tap position (1 channel) is
approximately six weeks.

The stored values can also berietved and displayed by the
WInREG Control software, using the REGView module.

The stored values can also be retrieved and displayed by the
WInREG Control software, using the Service module.

(*requires the voltage to be recorded on channel 1) o REG-DA a-cberie AN\ o
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Time grid dt 14 s, 1, 5, 10, 30, min / Division

Regardless of the selected time grid (feed rate) of the
display, all of the measurements are stored at a standard
rate of 1 data point per second. Each data point then
represents the arithmetic mean of 10 measurements that
were generated at 100 ms intengal

Storage behaviour in the Overwrite with FIFO
case of an overflow (Hrstin Frstout)
Storage time < 18.7 days worst case
(voltage plus tap) on average > 1 month
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3.5ParaGramer mode

ParaGramer is an efficient tool that automatically detects
which transfomers have been switched into a parallel
control scheme and displays this information via a sitigke
diagram.

The artificial word ParaGramer is a combination of the terms
parallel and singkine diagram.

Paragramer can monitor the positions of circbiteakers,

3.5 Transformer monitoring module
TMM

The Transformer Monitoring module collects acalculates
information about the condition of the transformer and tap
changer.

The hotspot temperature is calculated in accordance with
|IEC 60354 and IEC 60076, and is used to determine the
transformers loss of life.

isolators, bus ties and bus couplings. Based on the status of

these inputs and of the regulators in the parallel scheme,
the system automatically determines optimum tap positions
for all of the transformers.

Multiple busbars are configurable oroth the HV and LV
sides of the transformers.

a-ebeﬂeA\

o REG-DA

SERVICE [¢] A:REG-DA @3:29: 33

The optional TM+ function evaluateBet moisture content
of the cellulose and the risk of bubble formation.

Up to 6 groups of fans and 2 oil pumps can be controlled to
regulate the temperature of the transformer. The operating
times of the fans and pumps are stored for maintenance
purposes.

Oil temperature is measured either directly as a PT100
input, or via a mA transducer, and also be recorded using
the Recorder mode.

A total of three analogue input slots are available in the

oo R - REGD, allowing the monitoring of several temperatures, oil
® levels gas levels and so on.
: Please refer to characteristic group 'E' in the Order
. specifications for a list of the combination options.
® =
[ ] 41
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4. Technical specifications
Regulations and standards

IEC 61014 / EN 61014

CAN/CSA C22.2 No. 10102

IEC 6025822-1 / EN 6025822-1

IEC 61324./ EN 61326

IEC 60529 / EN 60529

IEC 60064./ EN 60068

IEC 60688 / EN 60688

IEC 6100®-2 / EN 610085-2

IEC 6100®-4 / EN 610065-4 8
IEC 6100®-5 / EN 61006-5 (in preparation)

eololololololololo)el

UL CertificatedNumber 050505 E242284

Certificate of Compliance

RO — f—
Underwriters
Laboratories Inc..

242284
Fapert Reforwee  E242284. April Tth, 2005
mudw: B EBERLE GMBH & CO KG

b D 2005 May 5
AALENER

STR 3032
90441 NUERNBERG GERMANY

This bs o cemtify that  Voltage Regulator
representative samples of  Meaieh REG-DA

Have boen investigated by Underwriters Laboratoetes Inc. % in

accordance with the Standardfs) indicated on this Certificate.
Standard(s) for Safety; UL 6101OC-1 - Safe for Procems Cantrel Equipment

€54 €213 Na. 10101.4.9% - Safety of Elnctrical Equipment for Measaressent Control snd

Laburasory Use; Part 1, Geacral Requirements

Additiomal Information:  ELECTRICAL RATING

Ha, VA

i B 5 bt = o ey 1 o

Look for the UL Recognized

Analogue inputgAl) \

Quantity See order specifications

Input range

Y1..Y2 -20 mA...0...20 mA
points Y1 and Y2 are
programmable

Control limit +1.2Y2

Voltage drop X modp =+

Potential isolation Optocoupler

Commonmode > 80dB

rejection

Serieanode rejection

> 60 dB / Decade from 10 Hz

Overload capacity

X pn Y! O2ydA|

Error limit

0.5%

TheREGDA is suppliedvith 1 x mAAnaloguelnput (e.g. for
the tap position indicatorpas standard

The inputs can be continuously shaitcuited or open
circuited. All inputs argjalvanically isolatedrom all of the

other circuits.

Temperature input PT100

Quantity

one PT100 input at Level Il
possible
two PT100 inputs at Level Il
possible

Type ofconnection

Threewire circuit

Current through sensor

<8 mA

Potential isolation

Optocoupler

Line compensation

No compensation required

Transmission behaviour

linear

Resistance inputtép change potentiometey

Quantity See order specifications
Measuring voltage ) | 0... 160V Connection Threewire, convertible to
Shape of the curve sinusoidal four-wire
Frequency range 16...50....60...65 Hz Total resistanceinthe |wmMY H {m
Internal consumption | ¢ U?/ 100 KW resistor chain woY HAa 1m
Overload capacity 230 V AC continuous Tap resistance adjustable

AC input
Measuring current In 1A/5A
software selectable

Shape of the curve sinusoidal
Frequency range 16...50....60...65 Hz
Control range 0..In...2.11In
Internal consumption | ¢ 0.5 VA
Overload capacity 10 A continuous
30Afor10s
100 Aforls

500 A for 5 ms

wWMY pXMAN MK

woY pnanXuHnnn A

Number of taps

K oy

Potential isolation

Optocoupler

Current through resistor
chain

max. 25 mA

The measuring device has apen circuit monitoring
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Analogue outputs (AO)

quantity See order specifications
Output range
Y1..Y2 -20 mA...0...20 mA

Y1 and Y2 programmable
Control limit +1.2Y2
Potential isolation Optocoupler
Loadrange n X w X y + K
Alternating component | <0.5% of Y2

The outputs can be continuously shaitcuited or open
circuited. All outputs are galvanically isolated from all of the
other circuits.

Binary inputs (BI)

R1..R13(..R19,...R2
max.switching frequency

Binary outputs (BO)

X omo I T

Potential isolation

Isolated from all internal
device potentials

Contact load

AC: 250V, 5 A (cos 1.0)
AC: 250V, 3 A (cos 0.4)
Switching capacity max.
1250 VA

DC: 30V, 5 Aresistive
DC:30V,35AL/R=7ms
DC: 110/, 0.5 A resistive
DC: 220V, 0.3 A resistive
Switching capacity

max. 150 W

Potentialisolation Optocoupler;

groups of four,
each galvanically isolated
from each other.

Software filter, with
50Hz AC input filter

o By K[

Simplified diagram of a binary input

Anti-bounce filter

Inputs E1 ... E16 (... E22, ... E28) Inrush current 250 V AC, 30V DC
Control signals i/ in the AC/DC range 48V . 10A fbor max. 4 s
250 V, Switching operations X p Electrical
10V..50V,
80V...250V, .
190V ... 250 V | Display
in accordance with LC- Display 128 x 128 graphic display
characteristic D — - -
' nst _ X _ Backlighting LED, automatic switabff after 15
Shape of the curve, Rectangular, sinusoidal minutes
permissible
48 V..250V _
P H-Level n + Indicator elements
P L-Level )510 Vy The regulator has 14 liglemitting diodes (LED)
10 V..50/ LED Service Normal operation Green
P H-Level X Mn o+ LED Blocked Faulty operation Red
P L-Level <5V B LED 1...LED 8 | Freely programmable Yellow
P Input resistance cohy 1 m LED 9 ... LED 12 | Freely programmable Red
yn = X Hpn = EachLED can be labelled on site.
P H-Level X yn o= If the labelling wishes are known at the time of order
P L-Level <40V placement, labelling can be done at the factory.
Mdn = X HpAN
P H-Level X MTC + \ Analog/Digital Conversion
P L-Level <88V Type 12 bit successivapproximation
Signal frequency DC,40... 70 Hz . y convert(_er
Input resistance My 1ms SEOS A/D bit resolution | +/- 11 bit

Sampling rate

24 samples per period, e.g.
1.2 kHz at a 50Hz sigrfal

*The measurement inputs are equipped with an

Anti-Aliasing filter.

| Device real time clock
Accuracy

+/- 20 ppm

Limit-value monitoring
Limit values

programmable

Response times

programmable

Alarmindicators

LEDs are programmable or are
programmable on an LCD

REGDA Voltage Control Relay
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Measured quantities (optionally as mA value) \ Electromagnetic compatibility \
True RMS voltages Upp, Uz, 330 XK N D H [ EMC requirements EN 613261
True RMS current I, b, kOXX n®H Pz ( Equipment class A
Active power t 00X nop:o Continuous, unmonitored
Reactive power v 0 nops: o operation, industrial location
Apparent%ower { o Q no E:i 0 and EN 61008-2 and
_ ot 610006-4
Power factor Cos 00X nopl:o _
Phase angle 6 nop:o Interference emissions
Reactive current l-sin 6K M3 0 Conducted and radiated | EN 61326 Table 3
Frequency T o0X nodnplzo emission EN 610065-4
| ‘ Harmonic currents EN 61006B-2
Reference conditions .
Reference temperature 23°C+1K ?ﬁgt‘g?e fluctuations and | EN 6100¢B-3
Input quantities Ug=0..160V i _ i
Ie=0..1A/0... 5A Disturbance immunity EN61326 Table Al and EN
Auxiliary voltage H=Hn=+1% 610006-2
ESD IEC610006-5
Fr n 45 Hz...65H
equency 5 z .65 z 6 kV/8kV contact/air
Shape of the curve Sinusoidal, form factor
1.1107 Electromagnetic fields IEC 6100@-3\80¢ 2000
Load(only for characteristics E91..E99) Rn =5V /Y2 + 1% MHz: 10 V/m
Other IEC 60688Part 1 Fast transient IEC 6100@-4 4 kV/2 kV
Surge voltages IEC 61004@-5 4 kV/2 kV
Transmission behaviour of the analogue outputs -
Error limit 0.05% / 0.25% / 0.5% / 1% related Conducted HF signals IEC 610046 .
' i 150 kHz; 80 MHz: 10 V
Y2 (see 'Measured quantities')
Measurement X mMn Ya Powerfrequency IEC 61004-8
cycle time magnetic fields 100 A/m (50 Hz), continuous
1000 A/m (50 Hz), 1 s
| Electrical safety \ Voltage dips IEC 6100@-11
Safety class | 30% /20ms,60%/1s
Degree of pollution 2 Voltage interruptions IEC 61004a-11
Measurement category | IV/150 V 100% / 5s
Measurement category | 1111300 vV Damped oscillations IEC 6100@-12,
Class3, 2.5 kV
| Operating voltages \
50 V 150 V 230 V
ELAN, Voltage Auxiliaryvoltage,
COM1 ... COM3 inputs, binary inputs
Analogue infoutputs| current relay outputs
Inputs 10...50 V inputs

Description Test voltage / kV counter circuits
Auxiliary voltage Uy 2.3 COMs, Al, AO
Auxiliary voltage Uy 2.3 Bl, BO
Measuring voltage Ue 2.3 COMs, Al, AO
Measuringvoltage Ue 3.3 Uy, BI, BO
Measuring voltage Ue 2.2 le
Measuring current le 2.3 COMs, Al, AO
Measuring current le 3.3 Uy, BI, BO
Interfaces, COMs COMs 2.3 Bl, BO
Analogue outputs AO 2.3 Bl, BO
Analogue outputs AO 0.5 COMs, Al
Analogue inputs Al 2.3 Bl, BO
Analogue inputs Al 0.5 COMs, AO
Binary inputs Bl 2.3 Bl
Binary inputs Bl 2.3 BO
Binary outputs BO 2.3 BO

*All test voltages are AC voltages in kV clvhihay be applied for 1 minut&he COM interfaces are tesl against each other with O/.
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5. Mechanical design

Characteristic HO H2
AC yp X H S Housing Sheet steel, RAL 7035 ligirey
DC 88..280V 18 .72V P Height 325 mm inclPG connectors
ACPower X 5 WA G P width 250 mm
consumption P Total depth 114 mm
DC Power X Hp 2 X Hp 2 P Mounting depth | 87 mm
consumption P Weight X con 13
Frequency 45 . 400Hz C Housing door with silicate glass
Microfuse T1250V T2 250V Front panel ELaZf'C,;ﬁAﬂgiit
uminiu s
The followingapplies to all characteristics: Control panel cubut
+2f 0138 RALA 2F X up Ya NBaldA i SAOGKSNI Ay RFEGEF f2aa|y2N
malfunctions.Fuses are time lag (slow blow) type. eight 282'mm
P Width 210 mm
Protection type IP 54
Ambient conditions Protection type with IP12
Temperature range brush sealing
Function -15°C ... +60 °C
Transport and storage | -25°C ... +65°C Conductor ossSection and tightening torqueof
Dry cold IEC 6006&-1, Terminals
-15°C/16h Level| Fundion/ cross section / | torque
Dry heat IEC 6006@-2, terminal no. mm’
+65°C/16h stranded| solid Nm
Humid heat IEC 6006@-78 ' measurement input| -, 6 06
constant +40°C/93% / 2 days 1.10
Humid heat IEC 60062-30 ' Bls, relays,
cyclical 12+12 h, 6 cycles +55°C / 939 ’?Ao“\;w;rscuaply 2,5 2,5 0.6
Drop and topple IEC 6006&-31 -
100 mm drop height, I (SCQDAt interface
unpackagd withou
. . P g XW90..9397+98), 05 0.5
Vibration IEC 602521-1, Class 1 y T Xy
Shock IEC 6025812, Class 1 I | SCADA interface
Earthquake resistance | IEC 602521-3, Class 1 (only 25 25 06
XW90..9397+98) ' ' '
y T Xdn
i Extensions
Firmware and Flashmemory C10,C90..99 2,5 25 0,6
recorder data MAANXMMO
Characteristic S2 ] m COMs, analogue 10
Device ASNAIE 99twhka g cmXyckunn 2 | LS| 0
characteristics and | write/read cycles
calibration data
Other data and SDRAMpattery-backed
recorder d.at.a (plugrin lithium battery),
Characteristic 31 Backup to flash memonyossible
** Devices with feature S2 are equipped with MRAM. The
backup battery on these devices is only usedtidfer the
real time clock.
REGDA Voltage Control Relay Page9d
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A:REG-DA B7:13:22
Redulator Mode AUTO
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Mechanical dimensiong; mm

J@ﬂ

Panel mounting
Rear view

Cutout
282 x 210 mm

Mechanical dnensionspanel mounting
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D &) (&)
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% j 1 I |
Standard DIN- rail mounting
~ Rear viev
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Mechanical dimensions, DHdlil mounting,in mm
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! surface / wall-mounting |
Rear view :
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Mechanical dimensions, watiounting,in mm

REGDA Voltage Control Relay Pagell
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General information about the connection Optical Serial Protocolnterfaces
technology For fibre optic serial connections up to a baud rate of 19200
The regulator has three printed circuit boards or connection (€-9- DNP, IEC 608%€L01 or 103), ST or FSMA connectors
levels. are directly mounted on the flange plate for access without
opening the BEGDA door.
Level lil ,—E] Please refer to the list of characteristics for an overview of
the available options.
Level Ii = m
Level | 7 o i

The auxiliary voltage, theéT & CT inputsas well as the ray
outputs, binary inputs etc., aral connected oriLevel |

The hardware for aBCADA connectivitg onLevel Il

When working with an Ethernet connectiosutch as fotEC
61850, IEC 60873-104 or DNP 3.0 over Etherjgetthe
corresponding plugonnection is also accessible on Level I
(RJ45 and/or SICfibreglass).

Additional binary inputs and outputs, and mA inputs and
outputs canalsobe installed on Level Il.

There are two slotavailable, each of whiotan be equipped
with the following modiles:

Module 1: 6 binary inputs AC/ 48 V...250 V
Module 2 : 6 relay outputs

Module 3: 2 mA inputs
Module 4: 2 mA outputs
Module 5:  PT10Q; input

Module 6 :  Standalone monitoringnit PANA2
occupies both slots

The connections for th&(REGDA COM ports, the ELAN,
additional analogue inputs and outputgs well asfor the
PT100 direct input (E91 + E94) or resistance input (E97 +
E98)cards,are locatedon Level 111

Fibre optical connection (FSMAnnector, V13, V15

Fibre optical connection (1 x Etherr&T, XW93) at
Level II; REGA Com ports at Level lll



