Technical Data a-eberle

Relayfor OLT@ontrol& Transformer Monitoring
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1. Application The PAND relay generates a range dhdications that

make it easy to operate the transformdfor example,

¢ KS w9 Rlgydoi @LTCControl & Transformer ~ the voltage limits <UL >U2, <<U3, >>U4, theap
Monitoring is used to perform both complex and Changer in operation signaland indications like A
simple measurement, control and regulation tasks on 'Regulator faultand Tap cha SNJ F I dzf 0 Q | NB
tap-changing transformers. Tachievethese tasks, the ~ ViaLED and relay contact.

REGS »  NXBah lbed used withan array of adebn Freelyprogrammable inputs and outputs enableeth
components, such as the implementation of applicatiorspecific tasks.

PAND and PANA monitoring and supervisory
modules the BIND and ANAD remote I/O modules,

L A number of different communication cards are
and an assortment of communicati@ards.

o availablefor the REG € awith connections that range
Each REG nhas Transducer anddistical modes, as  from copper RS232 to fibre optic Ethernet.

well as optional multchannel Recorder, Transformer
Monitoring Module (TMM) and ParaGramer.

TransduceMode displays all of the relevant measured
variables othe voltagenetwork, while Statistical Mode
provides a clear overview of the various switching
operations of the tap changer

A variety of protocat are availableto communicate
with a SCADA systeon RTU:

IEC 61850
IEC 608705-101/103 /104
DNP 3.0 via Ethernet

o _ _ DNP 3.0
Rel_aysoperatmgln parallela_tre ®nnectedvia a ﬂbre_ Profibus DP
opticor copper ELAN buw/hich enables the automatic MODBUS RTU
sharing of relevant dataParaGramerthen detects SPABUS
which transformers haye been ;W[tched in_to a parallel LON (on request)
control scheme and displaysthis information viaa
singleline diagram The RE@EDVis capable of mosbf these protocols

and may be switched betweethem and configured
using the free WinConfig softwaréwinConfig is
specifically designed to provide a similar configuration
interface for all of the protocolsthereby reducing
engineering time

The powerful TMM functions enable the continuous
monitoring of various conditions within the
transformer and tap changer. Information such as-hot
spot temperature (IEC 60354 or IEC 60076) and

transformer lossof-life are calculatedand if necessary .
up to 6 cmling levels can be activated. The communicatin interfaces ofthe RE&G® I y R t ! b

D areequipped with cyber securitjeatures including
role based access control (RBAC) with remote user
(Jauthentication via e.g. the Radius protocol.

As an alternative to direct measurement, the U, I, tap
position and cos() value can also be transmitted to the
REGDA via SCADA client function (IEC 61850, IE
608705-104), IEC6185®-2 Sampled Values, IEC61850
GOOSE or hyA inputs, thereby eliminating the need
for CT and VT cabling to the regulator.

The PAND relayis used to independently monitor the
control voltage and to supeise signals from the relay
to the tap changer.
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2. Characteristics of the 3. Description

parallel connection of up to ten transformers
14 (16) freely programmable binary inputs

9 freely programmable binary outputs
Freelyprogrammable analogue mA-iar outputs
PT100 direct input

Direct nput for tapposition potentiometer
G20l ¢

REGSy¥* 1 o
— | wP ] >
Cyber security with role based access control ) .
(RBAC) and remoteuthentication via e.g. Radius N | eb | S
Large backlit LCD (128 x 128)
) 3 LED .
Measurement functions (U, I, P, Q, S, cos, E-LAN [P—<>
I*sin( ), f) > | RAM RS485| -
Recorder function (characteristic S2) with up to 4 ROM [Rs232 '0<>coM 1
256 recording channels and 108 MB internal > | cLock R t<>comts
12
memory (RE® only) 5 13 com2
A threechannel line recorder function —> — -:ts‘:% oM
(characteristic ST also available for the PAN =
(with indication on RE®'s LCD)
Statisti.cs funct?on .(total number of SWitChi”Q _ 1 two current and twovoltage measurement inputs
operations, switchig operations per tap, switching 2 AnaloguemAinputs, PT100 (optional)
operationsunder load) 3 Binary inputs
Event recorder @gbook) 4 Input for resistance coded tgposition (optional)
Transformer monitoring functions to calculate the 5 Power supply . .
hot-spot temperaure and lifetime consumption 6 Displayand processing unit
and to control the fans and oil pumpk addition 7 Analogue outputs (optional)
the moisture content in cellulose and the risk of 8 Binary outputs
o 9 ELAN connection (2 RS485 with repeater function)
bubble formation is eval_uated 10 COM1, RS232
ParaGramer functionotview and automate the 11 ~ COMZS, RS232 (can be used alternatively to COM1

on devices with characteristic S2 the COG®ltan be
switched into COMy

12 COM2, RS23®@n devices with characteristic S2 the
COM2 can be split into CON2d COMS5)

13 COM3, RS485 (optional)

14 Status contacflife contact)

OHNAN MOPDODOHA | m ‘e 5 6
Regulation of three windintransformers E ] uP N -
Regulation of phasshifting transformers 7
Regulation of transformer banks 2 LED | —
Control of capacitor banks 7 | Ram .
Limit-value monitoring for all measured quantities ROM 1 Reres ==
. <>
4 freely programmabland selectablesetpoint 3 9
—> — cLock coMm 1
values 10
. . . COM 1-8
Dynamic adjustment of the setpoint values based 11
) 4 com 2
on the load (Zompensation, LDC) ] MRe485 H2<>COM3
Programmable rated U and | values | [Saws 13>
Openprogrammability enableBnplementation of
PLC functionfhackgroundorogram
Peripheral bugCOM3) for dditional interface 1 Voltage measurement input
modules (ANAD, BIND, Modbus converter) 2 Binary inputs - _
Ability to enter externally measured quantities 3 Analogue mA inputs, PT100 (optional)
(gasin-oil ratio, winding temperature, etc.) by 4 Power supply _ _
L . . . 5 Displayand processing unit
communicating directly with the measuring )
devices through Modbus e Binary outputs ;
e 9 . . 7 Analogue outputs (optional)
All of the measurements (includjrexternal 8 ELAN connection (2 x RS485 with repeater)
measurements) and events can be transferte 9 COM1, RS232

SCADA
Software to set parametersprogram devicesyiew
and archive data

*Characteristics may be available in RBGor PAND or in both

Page?

10 COML1S, RS232 (can be used alternatively to COM1)

11 COM2, RS232
12 COM3, RS485 (optional)
13 Status contacflife contact)
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a-eberle Z.

3.1 Regulator mode

The actual value and dixed or loaddependent
setpoint value are continuallycompared in the
regulator, which then determines the correct
commanda for the transformer's tapchanger. The
regulator's parameters can be fideined to the
dynamic tine behaviour of the grid voltage obtain
high control performancefor a low number of
switching operations.

REG'D a-eberleA

A:REG-T BTiE9:11
Redulator Mode AUTO < E

e 10,15, [«
Naige . KU
TaPChand ‘E]
Position 12

Status

<U
>U

>1

© 0000000

Connecting transformers in parallel

Each regulatois capable of operating in parallel with
up to 9 other regulators,without the need for
additionalcomponents.

A number ofdifferent parallel control schemes are
available fitting for transformers that operate in
parallel on asinglebusbar as well aghose that are
feeding the same grid from different substations

Parallel control schemes are listed in Table 1 below:

Case REGD™  Conditions
program

Parallel nL aaA|ldentical

operation on transformers,

one or more identical or different

busbars tap geps

nL &S| Transformers with
different nominal

power, identical or
differenttap geps

Master- Identical
Follower | transformers,
identicaltap seps

Case REGD™  Conditions
program

free feedin n  O2 a| Any transformer, any

tap size
Emergery n O2 a| Any transformer, any
program in the tap size;
event of a for the programsn L
ELANailure sin | y' ﬁ n (.S) P

Table 1 Parallel operatioof transformers

3.2 Transducer mode

The values ofll relevantvariablesof a threewire,
three-phase system wittbalancedor unbalancedoad
are calculated from theneasured CT & VT inputs.

All of the measured and calculated values can then be
viewed on theL.CD display, or transferred by analogue
signal and SCADA connection.

%Y REG-D severe A |

A:REG-D BT:1TiI51
Status 3 £ Transducer Mode =+ < E\
<U C
= 28,38 kU
su o||lt1A1 T = ebB.Ea A <]
>1 0 P = 192.22 MM <
. B = .22 Miar
- o cosY = D 4-
O | txsing = T3aa%7 i E
- =sinf = —245,
o f= Sp.68 Hz ||9[Fs

Ccom1

Measured quantities Voltage W
on the display Current &
Active power P
Reactive power Q
Apparent power S
cos
Phase angle
Reactive current I*sin
Frequency f
Circulatingreactive current (se

page 2 of the transducer
display)

REGSY¥

Page3
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3.3 Recorder mode

Up to three selectable analogue values can be
continuously recorded Up to two of them can be
displayed as a line chart with an adjustable time grid.
The tap position*setpointvalue*,toleranceband, and
ManualAuto state, as well as the time and date are
recorded in addition to theemeasured quantities. This
enables the voltage and the timeorrelated tap
position to be viewed at any timeor example The
average storagdime for voltage and tapposition
(1 channel) is approximately six weeks.

The stored values caalso be retrieved and displayed
by the WinREG Contradoftware, usingthe REGView

module.
(*requires the voltage to be recorded on channel 1)

' REG-D eeveric A D |
Status | O T:UREG_D‘L = ET:E?:SZ
»
e JE
> :\ I,JHJ j
—[e Hr o
o | ey Bries
Tifas 12 BY.16.
I%um” A ‘;;ng;] IESC]IMENU]
oL =
; AL

Regardkss ofthe selected time gridfeed rate)of the
display all of the measurements are storedt a
standardrate of 1 data point per secondach data
point then represents the arithmetic mean of 10
measurements that were generated at 100 ms
intervals.

Overwrite with FIFO
(Frstin Hrst out)

Storage khaviour in the
case of an overflow

Storage time
(voltage plus tap)

< 18.7 days worst case
on average > 1 month

Paged

3.4 Statisticsmode

The Statistics mode records all of the taghanger's
switching operations.Separate logs are stored for
switching operationsinderload and without load.

This information can be used &malysehow many taps
were made ira certain timeframeas well ashow often
a particulartap was selected This information is then
used to fine-tune the regulator's settings.

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

module.
REG-D aeverne AN D |
H:REG-D BT:2T: 28
S“’:"j | ||sTATISTICS -
ool | o
ey g 3
o Z 12|18 : ]
—o||ii ki |
° + #1 nexbtsPerewv. pPade
I?\um” A f;;:’gf;] IESC ] IMENU]
oy ) ==

3.5 ParaGramer mode

ParaGramer is ra efficient tool that automatically

detects which transformers have beswitched into a

parallel control schemeand displays this information
via a singldine diagram.

The artificial word ParaGramer is a combination of the
termspardlel andsingleline diagram.

Paragramer can monitor thepositions of circuit
breakers,isolators, bus ties and bus couplingBased
on the gdatus of these inputs and of the regulators in
the parallel scheme the sytem automatically
determines optimum tap positions for all of the
transformers

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

REGSYY
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REG-D aeberie A\ @ REG-D senere AD |
H: REG-D B 26228 A:REG-D aT:5e: 32
Sta:u: ? —il T Staiu: ? Trans. State
mH 1| i ol e BAY.0O"
,1‘ E ﬁ Cooling I—I E
- : - ; level
oI L "o | 1|1
e 4{ m @ & +1 burn Pade E
£ [ [ ) [ [
Co ) Lo ) ]
LA LA

As shown in the graphic, both transformersakd C
are working on busbar '3', while transformer. B 3.7 PAND I\/Ionitoring unit
feeding into busbar '4'.
The PAND monitoring unit isnormally assigned to a
36 Transformermonitoring module REG™ and is connectedvia the ELANbus. When
: used in stanehlone mode, the PAID unit is used
TMM without bus connection and is thus a fully autonomous
add-on monitoring unit.
The Transformer Monitoring module collects and

calculatesinformation about the condition of the @ @I
transformer and tap changer. PAN-D arenere 2\

The hd-spot temperature is calculateth accordance
with IEC 60354 and IEC 600&6dis used to determine Service © TCi.Op ©  FautTC ©
the transformef3 loss of life -

Blocked © Phas Fail © FaultReg o
The optional TM+ function evaluates thmoisture
content of the cellulose and the risk of bubble b R " i
formation. >U2 © () EMGY Stop ©
Up to 6 groups of fans and 2 oil pumps can be <«<U3 o o o
controlled to regulate the temperature of the B o °
transformer. The operating times of the fans and

pumps are stored for maintenance purposes.

Oiltemperature is measuredither directly as a PT100 comt
input or via a mA transducer, and also be recorded
using the Recorder mode.

LA A

The parameters for the PAN monitoring unit are set
o . either directly through the unit's interface doy using
Please refer to characteristic group 'E' in the Order the keyboard andlisplay of the regulator
specifications for a list of the combination options.

A total of three analogue input slots are available in the
REGD™, allowing the monitoring of several
temperatures, oil levelgjas levelsand so on.

REGSYY Pageb
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4. Technical specifications
*) Applies to both the REGx and the PAND

Regulations and standardy

IEC 610141 / EN 6101a

IEC 610142-030 / EN 61012-030
CAN/CSA C22.2 No. 10192
IEC 6025%22-1 / EN6025522-1
IEC 61324 / EN 61326L

IEC 60529 / EN 60529

IEC 60688 / EN 60688

[cleololololololoNole)

IEC 60064 / EN 60068

IEC 6100®-2 / EN 610065-2
IEC 6100®-4 / EN 610065-4

Nominal input voltage bJ

100 VAC

Input voltage range

0 ... 160vAC

Rated voltage

230VAC

Frequency range

16...50....60...65 Hz

Crest factor @ U

"

Input resistance

M n a1 XkWwn H

Internal consumption

¢ 0.01mW/\?

Bandwidth

420Hz

ADC

12 Bit, 24 samples/cycl

Over voltage category

300V CAT Il / 1500AT I

Isolation

reinforced *

Isolation test voltage

2.3kVAC, 5s

*The voltage

measurement

inputs can

interconnected with a 100k resistor.

AC current input(le) only forREGD™ |

Nominal input currentl

1A/ 5A, selectable

be

Measurement range

0..2.1In

Rated current 10A

Over load capacity 100 A fir 1s
Frequency range 16...50....60...65 Hz
Crest factor @nl H3

Internal consump. @ 5A | ¢ 0,5 VA

Bandwidth 420Hz

ADC

12 Bit, 24 samples/cycl

Over voltage category

300V CAT Il / 150V CAT |

Isolation

reinforced, per channel

Isolation test voltage

2.3kVAC, 5s

True RMS voltages | Uiz, (ks, Lli0 0 XX n &
True RMS current I, (k,BO 06X ndHPp
Active power t 00X nop:o
Reactive power Vv 0X nodpzo
Apparent power { @®5%)
Power factor cos 060X nopizo
Phase angle 0X nodpzo
Reactive current [-sin 0> M3 0
Frequency T O0X nonpE:o
Reference temperature 23°C+1K
Input quantities Us=0..160V
[e=0..1A/0..5A
Frequency 45Hz...65 Hz
Shape of the curve Sinusoidal, form facto
1.1107
Load(only for characteristics | Ri=5V/Y2+ 1%
E91...E900)
Other IEC 60688Part 1
Temperature range
Function (Housing) -10°C ... +50 °C
Function (plugn module) |-10 °C ... +60 °C
Transport andstorage -25°C ... +65 °C
Dry cold IEC 6006&-1,
-10°C/16h
Dry heat IEC 6006&-2,
+55°C/16h
Humid heat IEC 6006&-78
constant +40°C /93% / 2 days
Humid heat IEC 6006&-30
cyclical 12+12 h, 6 cycles
+55°C / 93%
Drop and topple IEC 6006&-31
100 mm drop height,
unpackaged
Vibration IEC 602521-1,
Class 1
Shock IEC 602521-2,
Class 1
Earthquake resistance IEC 602521-3,
Class 1

Page6
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[CUcrjpws@rn

Isolation between input
groups

basic isolatior?

Isolation against reinforced
touchable parts
Isolation test voltage 2.3kVAC, 5s

Binary input type LV (Low voltage)

Input voltage

HEOV (r.m.s.)

Input resistance

COPp Xy dml m

Characteristic DX, Binary inputs 1 ..8, isolated

CharacteristicX25¢ BinaryA y LJdzi & MT XHn X
Input type HV

Hc¢ Level X ny *

L-Level <10V

Characteristic X2§ B. input

Characteristic DX, Binary input group..m H ¥ @60 X

group25.Hy X 3 X

Input type LV
H¢ Level X Mnoo%
L- Level <5V

Characteristid2¢ Binary inputs 1 ... 16, isolated
Characteristic X1§ Binary inputsl7... 32, isolated

o —o0
General K
Signal frequency n X T1nll o_l:l_ 0O
AC debouncing 40 ... 70Hz - . —
Eorm factor K16 Simplified diagram of hinary input
Binary input type HV (High voltage) Binary outputs (BO) *)
Input voltage HR50V (r.m.s.) max. switching frequenc{ XX ™ | 1
Input resistance MATXMMC | M Contact load AC: 250V, 5 A (cos 1.0)
Over voltage category | 300V CAT II AC: 250V, 3 A (cos 0.4)

Switching capacity max. 125(
VA

DC: 30V,5 Aresistive
DC: 30V, 3.5AL/R=7ms
DC: 110V, 0.5 A resistive
DC: 220 V, 0.3 A resistive
Switching capacity

max. 150 W

250 V AC, 30V DC

10 Afor max. 4 s

Switching operations X

Inrush current

p°electmical
300V CAT I

Basic isolatioh ©

Over voltage category

Isolation between
outputs or output groups

Isolation against reinforced
touchable parts
Isolation test voltage 2.3kVAC, 5s

b) In case of DC voltage, the sum of the working voltages of adjacent
outputs or output groups must not exceed 300V!

c) If an output or an output group is connecteda dangerous active
circuit, the neighboring outputs or output groups must not be
connected with SELV circuits or other touchable parts!

Input type HV

H¢ Level X ny * Aucxiliary voltage *)

L-Level <10V Characteristic HO H1/H11 H2

Characteristid3- Binary inputs 1 ... 16, isolated AC (internal) TP XMy § -

CharacteristicX24- Binary inputs 17 ..32, isolated AC

Inputtype LV Nom. voltage range - mMnn X -

H¢ Level X Mn o o+ Total voltageange - dn X H -

L-Level <5V DCNom.volt. range - mann X |20..70V

CharacteristidD4- Binary inputs 1 ... 16, isolated AC power X op |X op = -

CharacteristicX29- Binary inputs 17 ..32, isolated consumption A5 VA (H11

Input type HV DC power j X Hp 2| X Hp

H¢ Level X yn # consumption AB5 W (H11)

L-Level <40V Frequency 50/60 Hz | 50/60 Hz DC

Character?st?d:)B- Bipary inputs 1..16, isqlated Microfuse T1 250V T1250V | T2250V

ICharacter|st|c><28- Binary inputs 17 ... 32, isolated Over voltage | 300V CAT I| 300V CAT Il 150V CAT

nput type HV

category

H¢Level X MTC * , , , .

L-Level <88V Isolation reinforced reinforced | reinforced
a) In the case of DC voltage, the sum of the operating Isolation test 2.3kVAC, 559 2.3kVAC, 55 1.4kVAC, 5
voltages of adjacent binary input groups must not exceed 300V! voltage

The following applies to all characteristics:
£2f 41 38 R Arkdalt ngither idKdata [oss ¥ai
malfunctions. Fuses are time lag (slow blow) type.

REGSY¥
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Seriesmode rejection| > 60 dB / Decade from
Safety class I 10 Hz
Degree of pollution 2 Overload capacity X pn Y! 02yl
Standards IEC 61014 Error limit 0.5%
IEC 610142-030

Analogue outputs (AO) *)

Quantity See order specifications
EMC requirements EN 5132& Output range -20 mA...0...20 mA
Equment class A - Y12 points Y1 and Y2
Contlnyoug, unmgnltored programmable
opergtlon, industrial Control Timit T12v2
location and EN 61006 i
2 and 610066-4 Potential isolation Functional, per channel
Interference emissions Load range nooK o w Xy =*
Conducted and EN 61326 Table 3 Alternating component| < 0.5% of Y2
radiated emission EN 610065-4
Harmonic currents | EN 610068-2
Voltage fluctuations EN 610068-3 Quantity up to three PT100 inputs
andflicker arepossible
Disturbance immunity | EN 61326 Table A1 and Type of connection Threewire circuit
EN 610066-2 Current through sensor < 8 mA
ESD IEC 6100®-2 Isolation functional
8 KV/16 kV contact/air Line compensation No compensation
Electromagnetic fields | IEC 6100@-3 required
80¢ 2700 MHz: 10 V/Im Transmission behavioy linear
Fast transient IEC 61004@-4 2 kV/1 kV
Surge voltages IEC 6100@-5 4kV/2 kV Resistance input (tap position potentiometer)
Conducted HF signals | IEC 6100@-6 Characteristic R1 R3
150 kHz; 80 MHz: 10 Whs Quantity See order specifications
Powerfrequency IEC 6100@-8 Connection Threewire / Fourwire
magnetic fields 100 A/m (50 Hz), with open wire detection
continuous - -
1000 A/m (50 Hz), 3 Total re_S|stance_ infMyn m |H 1m X
Voltage dips IEC 6100@-11 the re3|stor chain
30% /20 ms, 60% /1 s Resistance pertapl] p XmMnn| 50mXH ]
Voltage interruptions | IEC 6100@-11 Number of taps K oy
100% / 5s Isolation functional
Damped oscillations | IEC 6100@-12, Current through XK HPp XK H®p
Class 3, 2.5 kV resistor chain
Quantity See order specifications
Input range -20 mA...0...20 mA
Y1..Y2 points Y1 and Y2 are
programmable
Control limit +1.2Y2
Voltage drop X modp =+
Isolation functional, per channel
Commonmode >80 dB
rejection

Page3 REGSX/@
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Communication interfaces
Name Standard Wires sblation

COM1 RS232 4, GND -

COM1S RS

232 4, GND | functional

COM2 RS

232 4, GND | functional

COM3 RS422 4, GND functional

ELANL | RS485/422 2/4, GND | functional

ELANR | RS485/422| 2/4, GND | functional

DCF77 RS485 2, GND | functional

Device real time clock *)

Accuracy

+/- 20 ppm
n X wmMn LILIY GAl

Backup battery

Lithium button celBV, Type
CR1632

Limit value monito
Limit values

ring *)
programmable

Response times

programmable

Alarm indicators

LED programmable

LC- Display

Display(REGD™ only)

128 x 128raphicdisplay

Backlighting

LED, automatic switch off after 15
minutes

Indicator elements (LEDS)

Cola | Quantity | Freely programmable quantit
Green 1(1) -(-)
Yellow| 5) 56)

Red 2(17) 2 (6)

Values in (Jor PAND, Quantity without Manu#huto and
Local/Remote LEDs on the REG

Storage *)
Firmware and
recorder data
characteristic S2

Flashmemory

Device
characteristics ang
calibration data

seriald 9t wha @AdK
write/read cycles

Other data and
recorder data
Characteristic S1

MRAM,
Backup to flash memonyossible

Paged
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5. Mechanical design

Plugin module *) \

Front panel Plastic, RAL 7035 grey
on aluminium brackets

Height 3 U (132.5 mm)

Width 28 HP(142.2 mm)

Printed circuit board 160 mm x 100 mm

Weight X mop 13

Protection type

P Plugin module IP 00
P Female multipoint| IP 00

connector
Mounting in conformity with DIN
41494 Part 5
Plugin connector DIN 41612

5.1 Position of the male or female

2 oo
I— 1.9
— E LE L
P b
—
,ﬂ:,

15.24
4572 | 4064 | 2032 20.32
7.62

Position of th(REGG ublade connectors

. . : 9TE ‘ 8 TE ‘4TE|4TE‘
multipoint connectors s 5 o [0 [&
HEH P o ouzi| |0 %l |2 %2
. . . | B B owan owna omnn ona
The male multipoint connectors are firmly connected e ou sua| founu foua
to the device's printed circuit board, meaning that the T - sual fonal fonn
female multipoint connectors must be mounted in I HH v foval fous
specific positions in the housing or the module rack. A e - ’ “1' i
specific position numér determines the reference e - 7| | ol fons
. . . 24|
point for the mounting of the guide holders and the . e of | S I
. 8
connection elements on the back of the module s - o 1 S I
H B2 0 B2 2 0 mzi 0 mB21
rack/housing. & 5 s o =
6 5 3 2 1
9TE 5TE _3TE 4TE_ 4TE .
o o) s i . Position ofthe PAND socket connectors
d bz d b z [ J[d e z| [eb 2| [db0 2
L PR I el | PR I FE [ PR
[ B B oman [ BN I | oman ona
i A I A = =,
¥ T | B T 1.
[ e omn 1 wmem omnan onan ﬂI= E E
e sl = o = ; RN
N o _22II34 ona| [owan
[ B ) oman 5— 25| omnan ona
b e B ora o ® i o 3l ok
1 ] i °I l’z o |ow % & P_S % %
LI k> ) o w32 0 m2r o m2n
& @ EXlE: ) &
6 5 4 3 2 1
Pasition of theREGh msocket connectors
Position numbers ‘ ‘ ‘
socket 1 2 3 4 5 6
connector - I F
PCB card guide| n - - - - n+26 E
Screws n n+4 | n+8| n+l1l | n+16 | n+25
4572 | 4084 | 2032 20.32)
7.62
Position of thdPAND blade connectors
Pagel0 REGSX/@
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5.2 Pin assignment ofhe REGD™

Fase T
Raisg2 contact pairs) | R1 | Pole | b2 NCC 72 Lower E2 * b4 - 2
1NCC+1NOC Pole | b4 NOC z4 Inhibit E3 + b6 - z6
Lower (2 contact pairs) | R2 | Pole | b8 NCC Z8 Fastswitching E4 + b8 - 28
1NCC +1NOC Pole | b10| NOC | z10 ManualAuto Es | + | bio | - 710
Freely programmable | R3 | Pole | b14 NOC z14 Manual E6 + b12 - 712
Freely programmable | R4 | Pole | b16 NOC z16 Freelyprogrammable E7 + bl4 - z14
Freely programmable | R5 | Pole | b20 NOC Z20 Freely programmable E8 + b16 - z16
ManualAuto Pole | b22 | Automatic | Z22 BCD1 E9 + b18 - 718
(converter) Man b24 BCD 2 E10 + b20 - 220
Status Pole b26 | NOCINCC | z24 BCD4 Ell )| + [ b2 ) - | 22
Binary outputs (BO) CrIDRE-R 228 EEE ?0 Eii : 222 ZZ
4 relays NOC R6 | b30 NOCRS8 | Z30
freely programmable NOCR7 | b32| NOCR9 |z32 BCD 20 Bla| + | b28 | - | 28
BCD E15 + b30 - z30
Freely programmable | E16 + b32 - z32

The status contact is either NOC or NB&ed on
| characteristic U. This can be changed at a later stage by

soldering a bridge.

Socketconnector 2;(binary inputs Characteristic D1

Raise E1l + b2 - z2
Lower E2 + b4 - z4
Inhibit E3 + b6 - z6
Fastswitching E4 + b8 - z8
ManualAuto E5 + b10 - z10
Manual E6 + b12 - z12
Freely programmable E7 + b14 - z14
Freely programmable E8 + b16 - z16
BCD 1 E9 + b24 - b32
BCD 2 E10 + b26 -
BCD 4 El1 + b28 -
BCD 8 E12 + b30 -
BCD 10 E13 + z24 - z32
BCD 20 El4 + 226 -
BCD E15 + z28 -
Freelyprogrammable E16 + z30 -

All inputs except E5 and E6 are freely
programmable.

The tables for the socketonnector 2 show a

sample allocation.

Socket connector 3;(measuring voltage, auxiliary voltage)

DC output (max. 5 W) +5V | d2,b2,z2 GND | d4,b4,z4
Measuringvoltage U1 Ula 20 Ulb** 22

Measuring voltage U2* | U2a** 26 U2b 24

Auxiliary voltagé L(+)| 28 ‘ NO | 30 ‘ PE | 2
*only available for characteristics M2, M3 and M9

**for characteristic M2 (ARON), pin 26 is internally connected to pin
22. The connection i&1 (pin 20), L2 (pin 22) and L3 (pin 24).

Socket connector 4f{alternating currentinput)

Measuring currentel sl 1 s2 2

Measuring currentgb* sl 3 s2 4

*only available for characteristics M2 or M9

The current measuring inputs are equipped with
special male and female sockebnnectors that
shott-circuit the current transformewhen they

are removed from the device. This means that the device dc
not have to be shortircuited externally.

Sockettonnector 4 is numbered from top to
bottom (1 to 6). The contact with description 6 ts
the top of the male socketonnector in the REG

for design reasons. This means that thale socketonnector
is numbered 6 to 1 from top to bottom (embossing bret
malesocketconnector).

REGSY¥

Pagell
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Socketconnector 5;(binary inputs) Characteristic X25 Socketconnector 5;(binary outputs) Characteristic X01

Freely programmable E17 + b2 - z2 Relay 13 Pole b14 | NOC z14

Freely programmable | E18 + b4 - 74 Freely programmable | NCC b16

Freely programmable E19 + b6 - z6 Relay 14 Pole bl8 | NOC 218
Freely programmable | NCC b20

Freely programmable E20 + b8 - z8
Relay 15 Pole b22 NOC 222

Freely programmable | E21 | + b10 - 210 Freely programmable | NCC b24

Freely programmable E22 + b12 - z12 Relay 16 Pole b26 | NOC 726

Freely programmable E23 + b14 - z14 Freely programmable | NCC b28

Freely programmable | E24 | + b16 - 716 Relay 17 Pole b30 | NOC z30
Freely programmable

Freely programmable E25 + b24 - b32 Y prog NCC b32

Freely programmable E26 + b26 -

Freely programmable | E27 + b28 ) Socketconnector 5;(SCADA interfageCharacteristic XW1

COM1/RxD | d2 | COM1/GND| b2 COM1/TxD | z2
COM1/CTS| d4 | COM1/GND| b4 COM1/RTS | z4
QOM1/PE | d6 COML/PE | b6 COM1/PE z6

Freely programmable E28 + b30 -

Freely programmable E29 + 224 - z32

Freely programmable E30 + z26 -
E31 + 228 _ free ds free b8 free z8

230 _ CPU/PE | d10 CPU/PE b10 CPU/PE z10
VCC/+5V D(Q d12 | VCC/+5V D¢ bl2 | VCC/+5VD(Q z12
GND/5V DC| d14 | GND/5VDC bl4 | GND/5VDC| z14

Freely programmable

Freely programmable E32 +

Socketconnector 5;(binary inputs) Characteristics X15, 24,

28, 29 Fibre opti¢ free Fibre opti¢

Rx di6 b16 T z16
Freely programmable E17 + b2 - z2
free dis free b18 free z18
Freelyprogrammable E18 + b4 - z4
RS485/P (A | d20 free b20 | RS485/N (B | z20
Freely programmable E19 + b6 - z6
RS485PE | d22 | RS48%E | b22 RS485 PE | z22
Freely programmable E20 + b8 - z8
COM3/TxD | d24 | COM3/RxD| b24 | COM3/RTS | z24
Freely programmable E21 + b10 - z10
COM2/PE | d26 | COM2/PE | b26 COM2/PE | z26
Freely programmable | E22 | + | b1z | - | 212 free d28|  free b28 | COM3/CTS| z28
Freely programmable | E23 | + | bl4 | - | z14 COM2/RxD | d30 | COM2/GND| b30 | com2rmxd | z30
Freelyprogrammable | E24 | + | bl6 | - | z16 COM2/CTS | d32 | COM2/GND| b32 | COM2RTS| 232
Freelyprogrammable E25 + b18 - z18
Freely programmable E26 + b20 - z20
REGD/PAND CPU and the SCADA interface
Freely programmable E27 + b22 - 722 communicate through the COM2
Freely programmable E28 + b24 - 724 interface.
Communication with the SCAB#stem can take place
Freely programmable E29 + b26 - 226 optionally through fibre optic cable, RS485 or RS232 (COM:
Freely programmable E30 + b28 R 228 The fibre optic cable requires a separatedule.
Freely programmable E31 + b30 - z30
Freely programmable E32 + b32 - z32
Socketconnector 5;binary outputs) Characteristic X01
Relay 10 Pole b2 NOC z2
Freely programmable | NCC b4
Relay 11 Pole b6 NOC z6
Freely programmable | NCC b8
Relay 12 Pole b10 | NOC z10
Freely programmable | NCC b12
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Socketconnector 6;(analogue inputs andutputs;

Socketconnector 2;(binary inputs Characteristic D1

interfaces) TC. in operation E1l + b2 - 72
d2 Analogue b2 Analogue z2
free channel 1 channel 2 Freely programmable E2 + b4 - z4
+ + Freely programmable E3 + b6 - 26
d4 Analogue ba Analogue 24 Freely programmable E4 + b8 - z8
DCF GND channel 1 channel 2
- - Freely programmable E5 + b10 - z10
DCEEA+ | 98 ELANleft | b6 | ELANright | z6 Freely programmable | E6 + b12 - 712
EA + EA +
Freely programmable E7 + b14 - z14
ds ELAN left b8 ELANright | z8
DCF EA EA- EA- Freely programmable E8 + b16 - z16
ELAN left | d10 ELANleft |b1l0| ELANright | z10 Freely programmable E9 + b24 - b32
GND E+ E+
Freely programmable | E10 + b26 -
ELAN right | d12 ELANleft |bl2| ELANright | z12
GND E- E- Freely programmable Ell + b28 -
free di4| Analogue |bl4| Analogue | z14 Freely programmable | E12 + b30 -
channel 3 + channel 4+ Freely programmable | E13 + z24 - z32
COM134* | d16 Analogue b16| Analogue | z16
TxD channel 3 channel 4 Freely programmable | E14 + z26 -
COM1S4* |d18 free b18 free 718 Freely programmable | E15 | + 228 -
RTS Freely programmable E16 + z30 -
COM134* | d20 COM2TxD |b20| COM2RTS | z20
GND COMS5 TxD**
COM134* | d22| COM2RxD |b22| COM2CTS | z22
RxD COMS5 RxD* TC. in operation El + b2 - 72
COM1394* | d24| COM2GND |h24 free 724 Freely programmable E2 " b4 ; 24
CTS COM5 GND**
+ -
d26 Analogue b26| Analogue | z26 Freely programmable ES b6 2
free channel 5 channel 6 Freely programmable E4 + b8 - z8
+ +
Freely programmable E5 + b10 - z10
d28 Analogue b28 Analogue | z28
free channel 5 channel 6 Freely programmable E6 + b12 - z12
- - Freely programmable E7 + b14 - z14
M3 Tx + M3 Rx +
free dso COM3 Tx b30)  COM3 Rx z30 Freely programmable E8 + b16 - z16
COM3 GND| d32 COM3TX |b32| COM3Rx |z32 Freely programmable E9 + b18 - z18
*COM4 is only available on devices with feature S2 since 09/2014
+ -
**COMS5 is only available on devices with feature S2 since 09/2014 Freely programmable | E10 b20 220
and firmware versionk3.29 and ESCC2 versigh0 Freely programmable | E11 + b22 - z22
Freely programmable | E12 + b24 - 724
H H Freely programmable | E13 + b26 - 226
5.3 Pin assignment othe PAND Y Pros
Freely programmable | E14 + b28 - z28
Socketconnector 1;(binary outputs) Freely programmable | E15 + b30 - 230
Inhibit high R1 ig:: Ei mgg ;21 Freely programmable | E16 + b32 - z32
EMERGENCY OFF R2 Pole | b8 NOC Z8
tap-changemotor drive Pole | b10 NOC 710 All of the PAND's binary inputs are freely
. programmable from firmware version 2.22
raiseinteriock R3 | Pole | bl4 NOC 214 onwards. Up to version 2.21, input 1 is allocated
lower interlock R4 | Pole | b16 NOC z16 the function TC irOperation. The &bles for thesocket
Freely programmable | R5 | Pole | b20 NOC 220 connector 2 show the standard allocation.
Freely programmable | R6 | Pole | b26 NOC 724
Pole b22
Status
Failure b24 | Operation | z22
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Socketconnector 3;(measuring voltage, auxiliary voltage)

Socketconnector 6;(analogue inputs and outputs;

DCoutput (max. 5W)|  +5V | d2,b2,z2 GND | d4, b4, z4 interfaces)

- d2 Analogue b2 Analogue z2
Measuring voltage 1 Ula 20 Ulb** 22 free channel 1 channel 2
Measuring voltage 2 | U2a** 26 U2b 24 + +
Auxiliary voltagéh | L(+) | 28 ‘ NO | 30 ‘ PE ‘ 2 d4 | Analogue | b4 | Analogue | z4

**for characteristic M1, pin 26 is internally connected to pin 22. The DCF GND channel 1 channel 2
connection is L1 (pin 20), L2 (pin 22) and L3 (pin 24). - -
dé ELAN left b6 | ELANright | z6
DCF EA+
Socketconnector 5;(binary outputs) ‘ EA+ EA+
Tap changer Pole b2 NOC z2 ds ELAN left b8 | ELANright | z8
failure DCF EA
NCC b4 EA- EA-
Regulator Pole b6 | NOC 26 ELAN left | d10| ELANIeft | bl0| ELANright | z10
failure NCC b3 GND E+ E+
<U1l Pole b10 | NOC 710 ELAN right | d12 ELAN left bl2 | ELANright | z12
NCC | bi12 GND E- E-
>U2 Pole bl4 | NOC 714 d14 Analogue bl4 | Analogue | z14
free channel 3 channel 4
NCC b16
+ +
«U3 Pole b18 | NOC z18 16 Al 16| Anal P
nalogue nalogue | z
NCC b20 COMIS channel 3 channel 4
»U4 Pole | b22 | NOC 222 ™D - -
NCC b24 COM1S | d18 free b18 free 218
Fast circuit switching | Pole b26 | NOC z26 RTS
NCC b28 COM1S | d20| COM2TxD | b20| COM2RTS| z20
Freely programmable | Pole b30 | NOC z30 GND
NCC b32 COM1S | d22| COM2RxD | b22| COM2CTS| z22
RxD
COM1S d24 COM2 GND | b24 free 724
CTS
d26 Analogue b26 | Analogue | z26
free channel 5 channel 6
+ +
d28 Analogue b28 | Analogue | z28
free channel 5 channel 6
free d30 COM3Tx+ | b30| COM3Rx+| z30
COM3 GND| d32 COM3 Tx b32 | COM3 Rx z32
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6. Block diagrams

Block diagram RE& n Characteristic D1
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