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1.1

1.2

Paged

User guidance

This User Manual is a summary of the information needed for the installation, commissioning and
operation of theEORLDS

Read the User Manual in its entirety and do not use the produlgssnyou have understood the
User Manual.

Target group

The User Manual is intended for skilled technicians as well trained and certified operators.

The contents of this User Manual must be accessible to people tasked with the installation and
operation ofthe system.

Warnings

Structure of the warnings
Warnings are structured as follows:

/\ SIGNAL Nature and source of the danger.
WORD Consequences of necompliance.

A Actions to avoid the danger.

Types of warnings
Warnings are distinguished by the typedznger they are warning against:

AN\ [EIS S \Warns of imminent danger that can result in death or serious
ries if not avoided.

|

A WARNING! | Warns of a potentially dangerous situation that can result in d
or serious injuries when not avoided.

A CAUTION! Warns of a potentially dangerous situation that can resul
fairly serious or minor injuries when not avoided.

NOTICE: Warns of a potentially dangerous situation that if not avoi
could result in material or environmental damage.

User guidance
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1.3 Tips

@ Tips on the appropriate device use and recommendations.

1.4 Other symbols

Instructions
Structure of the instructions:
A Instructions for an action.

€ Indication of an outcome, if necessary.

Lists

Structure of unnumbered lists:
List level 1
List leveR
Structure of numbered lists:
1) Listlevel 1

2) Listlevel 1
1. Listlevel 2
2. Listlevel 2

1.5 Applicable documentation

For the safe and correct use of the product, observe the additional documentation delivered with
the system as well as the relevant standards aavasl

1.6 Keeping

Keep the user manual, including the supplied documentation, readily accessible near the system.

1.7 Updated documentation

The laest version of the documentation can be dowloaded from
https://www.a-eberle.de/de/downloads

User guidance Pageb
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2. Scope of Delivery

The scope ofieliverycontains the displaying unfEORLDS for detectionof earth faults and

short circuits.The indicator has an integrated LRM port and current & voltage low power sensor
inputs. Depending on the chosen order code additionally a current adaptor for conventional
currenttransducersor three SR55ensorgrogowski cos) for current measurement are

included The following options are available

Article-Nr. Included components
1199006.10xx EORLDSwithout additional current sensors

119.9006.11xx EORLDSwith 3x rogowski coiturrent sensos (SR55)

119900621xx EORLDS with plugon adapter for measurement of 1x 310 + 3x Il

119.9006.25xx EORLDSwith plug-on adapter formeasurement of 1x 310

119.9006.xx06 |EORIDSwith2 ¢ LJ2 6 SNJ @2f (G 3S aSyaz

119.9006.xx07 EORLDS withdw power voltage sensor inputs with 21 0 dzN

119.9006.xx10 EORLDS with U10 adapter for voltage measurement

ExampleA device with3x rogowski coil current sensors and LRM and low power voltage sensors
g A G K urden hhskhe article number19.9006.1106.

For operation without external voltage supply, a long life capacitor is included instead of a
backup battery.

(] The adaptoicablefor connection of the voltage measurement to the Lipbtt is not in-
1 cluded in the deliverymore information are provided in the technical datasheet
i Additional, a blinking lamp and low power sensors are available for thellEGR

More information are provided in the technical datasheet.

Page6 Scope of Delivery
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3. Safety instructions
A Observe the operating instructions
A Always keep the operating instructions with the unit.
A Make sure that the device is never operated in a damaged or compromised condition.
A Make sure that only specialized personnel operate the unit.
A ¢KS RSOAOS Ydzali 0S O02yySOGSR | O0O2NRAYy3 G2 GKS
A Make sure that the device is never opéed beyond its stated ratings
A Do not operate the unit in any hazards environment where explosive gases, dust or fumes
occur.
A Ensure that protective covers are always in place and are functional
A Ensure that the five safety regulations according to DIN VDE 0105 are always observed.
A Clean the appliance only with commergjadivailable detergents.

Safety instructions Page7
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4. Technical Data

Please see the latest EQRSdata sheet for this datawhich can be downloaded from the
download center on our homepageww.a-eberle.de

5. Intended Use

The earth fault anghort circuit indicatolEORLDSis provided for fixed installation and

permanent measurement, control and evaluation of voltages and currents

This product is designed exclusively for use in power engineering installations in which the
required work is pformed by trained and qualified engineers. Qualified engineers are people
who are familiar with the installation, assembly, commissioning and operation of such products
and have the appropriate qualifications.

6. Transportand storage

The devices shall tstored in dry and clean rooms.

Forstorageof the device or related spare parts a temperature range freth °C to +65 °C is
valid.

The relativ humidity must not cause condensation or icing.

It is recommended to connect the devices to a power supply lefietding. Especially when the
devices shall be applied in extreme climate conditions (e.g. tropical conditions) by this pre
heating condensation can be prevented.

Before the device is connected to power supply for the first time it is recommended te tter
device at minimum two hours in the operating room to achieve a temperature balance and to
prevent humidity and condensation

Paged Technical Data
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7. Installation/ Canmissioning

7.1 Indication unit

PIN | Function

Modbus GND

Modbus A

Modbus B

Reset exterr{use only potential free)
Common (Resetxtern/ Testextern)
Test extern (use only potential free)

Current sensor L1
Current sensor L1 GND
Current sensor L2
Current sensor L2 GND
Current sensor L3
Currentsensor L3 GND
Current sensor 310
Current sensor 310 GND
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C
sislisinlinisisinialisiniainial
@::171819202122232425262723 @

PIN | Fundion

15 Aucxilary voltage @.240 VDC / 48..240 VAC
16 Auxilary voltage @.240 VDC / 48..240 VAC
17-19 | not used

20 Hashing light8L4.1/BL6/BL7 (brown)

21 Hashing lights BL4.1/BL6/BL7 (white)
22-23
24 Relays 14 Common
25 Relay 1 / status

not used

26 Relay 2
27 Relay 3
28 Relay 4

Installation/Commissioning
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PIN Fundion

LRM 4 pin socket for LRM system
(U-measurement)

29 Voltage sensor L1

30 Voltage sensor GND

31 Voltage sensor L2

32 Voltage sensor GND

33 Voltage sensor L3

34 Voltage sensor GND

Paged
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7.2 Terminal assignment C21/C25 current adapter
PIN indicator | Function Cable color
7 (only C21) Current sensor L1 Orange
8 (only C21) Current sensor L1 GND Red
9 (only C21) Current sensor L2 Green
10 (only C21) Current sensor L2 GND Yellow
11 (only C21) | Current sensor L3 Violet
12 (only C21) Current sensor LGND Blue
13 (C21 & C25) | Current sensor 310 Brown
14 (C21 & C25) | Current sensor 310 GND Black
7.3 Terminal assignment U10 voltage adapter
PIN indicator | Function Cable colour
29 Voltage L1 Brown
30 Voltage GND Yellow
. 31 Voltage L2 White
T e A 33 Voltage L3 Grey

Unenn 100V ... 120V
fnenn 45...50...60...65 Hz

NC NC U1 U2 ua-i—

Pagel0
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7.4

Stepl:

Current sensors and mounting SR55 Rogowski semsor

/\ DANGER Danger to life because of electric shock!

A EORLDSIndicatorand current sensors must not be mounted i
energized state

A Ensure that the five safetylesare observed

The sensors can be installed on guigase cables with a diameter frotBto 55 mm. The sensors
are fixed with cable tiesThe installation only requires a few steps and normally can be done very
easilyin less than a minute

Please notethe cable shield has to be passtbdough the sensor back again, per phase
respectively.

Abbildung2: Phase sensor SR55 with labelifstallation directiorP1 / P2 and phase L1 /L2 /L3

Please noteThe phasesensorsSR5%re labelled according to above figure regarding in
lation direction P1 / P2 and phase L12 / L3 and have to be mounted accordingly in
correct direction and allocation around the medium voltage cables.

A For easy mounting it ikcommended
to fix a cable tie to the cable first

Installation/Commissioning Pagell



We take care of it

Please notethe cable shield has to be passed through the sensor back again, per pl
respectively see step 2!

Step2:
A The sensor can be opened on the joi
and therefore laid around the cable
afterwards

Step3:

A The already installed cable tie is laid
around the upper bracket of the sens
and is then tightened.

Step4:

A A second cable tie is mounted on the
bottom side of the sensor and tight-
ened as described before.

Stepb5:

A Cutoff the protruding parts of the ca-
ble ties.

Pagel2 Installation/Commissioning
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Completely nounted sensor!

Fa high measurement accuracy tl
sensor should beerticalto the cable.
If only one cable tie is used this cri
rion is notnecessarilyulfilled.

By using a second cable tie the ser
isverticalto the cable. Furthermore a
accidental opening of the sensor is p
vented

Installation/Commissioning Pagel3
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7.5 LRMinterface for voltage measurement

For measuring of voltage teORLDScan be coupled
with a LRMsystem whichmeans itcan be connected in
parallel to a voltage indicator (e.g. Capdis or WEGHg .
burden of the LRM input of thEORLDSs 10 MK.

@ TheEORLDSdoes not provide a second cagity for measurement of the voltage on a capacitive
age divider. An appropriate devides to be used thaprovides a capacity corresponding to
capacitive voltage divider (e.g. Capdis or WEGA systdraEORLDScan only be connected in par

lel to such a device with a LRivadaptercable.

7.6 Change of Sbard

A CAUTION! To avoid damage at the device by transient overvoltages dur
change of SD card, damage on the SD card itself, and in ord
reducethe danger of an electric shodespitereinforced insula-
tion to a minimum, it is recommend for the EQRS before the
change of SD card to:

1.) Separate EGRDS from power supply
2.) Use of an ESD wristband

For the change of SD card, for uploading a predefined parameter set or firmwareaveo
records and logbooks, the front plate of EDQBS has to be removed by loosing the srew right
hand sight.

After changing SD card the front plate must beumted again, bevor switching on the power
supply again.

Pagel4 Installation/Commissioning
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8. External flashing lights and LRM adapter cables

8.1 External flashing lights

Optional the external flashing lights type BL4ntl 8L 7for wall mountingand BL&or surface
mountingare availableTypBL7verfugt zusatzlich Uber eine Richtungsanzeige.

Type Description Cable length Article number
BL4.1 Without direction indication for wall mounting 6m 119.9100.06
BL7 With direction indication for wall manting 6m 119.9103.06
BL6 Wothout direction indication for surface mounting 6m 119.9102.06

8.2 LRM Adapter cables

In addition, the following LRI adapter cables are available optionally for connection of the
voltage of a LRM system to the AMP socket of the EQRS:

Type Description Article number
LRMadapter 4 pole AMP-socketon both ends 582.8114xx
Y-LRMadapter 3x flat plug/ socket on 4 pole AMP socket 582.8113xx

The EORDS does not provide a second capacity for measurement of the voltage o
pacitive voltage divider. An appropriate device has to be used that provides a c.

corresponding to the capacitive voltage divider (e.g. Capdis or WEGA systempPRhB!
can only be connected in pasial to such a device with a LRMdapter cable.

External flashing lights and LRM adapter cables Pagel5
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9. Description andunction range

In the following chapters the functions and parameters of the device are explained based on the
menu structure. Furthermore the algorithsrused by the device are explained by giving
background information.

9.1 Menu navigation

The display is normally in standbyode. By pushindhe push/turnbutton on the front panel of
the device the display gets activated

On the very first pagpossiblydetected short circuits anéarth faults are displayed.

After pushing theush/turn button again the following overview pages areailable. Via scrolling
with the button it can be switched between the different overview pages.

HStatus

Ll |5tatus
L2 |5takus
L3 |5tatus

E |5tatus

system. 102 :.rstem 2l

F [20.0 Hz T 0811312
F# | Ver. 36 O (0012020
H#l| Ver. 16 & 92 %%

Pagel6 Description and function range
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e R

current: Vol. |Unom =20 kU
Ii 23 £ ) iid W
| 22 £ 2 1iLe  EW
IF) 23 £ ) iid KW
‘Fi L 310 B &
vE L " | 0.2 EU
A oLl = U
a-eherle a-eherle
P05 tokall ackive power
P F02 kW Pl 120 kW
i 299 kVar P2 123 kW
5 42 kUL P3| 119 kW
F 3.1 Hx P 3 kW

By pushing the button another time the main menu is activafigdte main menu in detail is
expldned in chapte®.2 The path of the actual menu is indicated by the numerical sequence in
the headline of the submenu. By turning thash/turn button it can bechosen between one of
maximum six options. By pusigj the button the chosen optiois confirmed.

Pedaim Ml gud-param. (1523
sebbing Lo, mimn.
= Foshiresel resebiime bran.

sushem permanent Fall
display of F = relriggerable
&0 card meaek

back back

In the parametrization menu of thactual parameter the current value of tparameter is
shown in the bottom part of the display pushing the button a parameter change is confirmed.

+ A | @itdslal@dys possible to switch back to the next higher level of the miemthermore ol
parametrization pages where parameters daachanged it is possible to cancel the current pro
by pushing the button for at least 8.

Pagel7
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9.2

9.21

Pagel8

Settings

Short circuit detection

TheEORLDSis able to perform undirected as well as directed short circuit detectan the
undirected short circuitletection only the fault current is evaluateBor the directed short
circuit detection the fault angle betweefault current andfault voltage is evaluategrovided
that the configuredcurrent threshold andonfiguredthreshold time are exceeded.

The antg of triggering is set in the device and not adjustabler suppression of a back and forth
in the directional indication in bordéne cases additionally a deadband is implemented. In the
deadband area no direction is indicated. All short circuitthils area are evaluated as
undirected.

The following areas are defined in the device:

Forward indicateion: 80° to-30°
Backward indication: -100° to-215°
Deadband: -35° t0-100° and-215° to 80°

-215° . o
30° forward indication

backward indication s

-100¢

In the EORLDSfor evaluation of the short circuit the voltadeis placed on the real and
therefore the angle of the currentis consideredanalogie to the calculation of the angle

= u¢ 1inthe EORBDS). Electrical lines behave ohrviieductive in case of a short circuit,
which means for fault in cable directi¢forward indicatior) the current lags compared to the
voltage Therefore the forward faulreferring tothe chosenangle definitionin the EORLDSis
found in thelstquadrantand the backward fault in #13rd quadrant.

Additionally to the detection of single short circuits tBORLDSs able to detect a second short
circuitseparatelyas long as the first short circuit is hold by thevice. The secondetectedshort
circuit isdisplaywith 2.P-Pinstead ofP-P.

Description and function range
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@ The parameters directional indications only visible in the display wher
voltagemeasurementis activated, seehapter9.2.6.
This parameter activates directional indication for short circuit and shc
circuit to earth indication.

Directional indication

O{GFNI LI 3IS M YIAY YSydp BHS {5 NN
tional]

Submenu

Description This parameter enables the directional short circuit detection. When d
tivated all short circuits are indicated as undirected.

The directed short circuit detection is only possible for
response time up to 1000 msFor higher values of thi
parameter response time the directional detection
automatically deactivated.

Depending parame-

ters Trigger angle

Shortcut Value Default

Directional ind. On/Off On

Trip current

Submenu [Start pagelbmain menulbsettingsishort circuitlh  BYtrip current]
Description With this parameter the current threshold for triggering the short circuit it

cation is defined.

The mean value is calculated ovepé&riods. Foithe configuration
with a plugon-current transducer the threshold values are
depending on the chosen transformer ratioi.

Shortcut Min. value Max. value Step size Default Unit

Trip current 20 2500 10 200 A

Response delay

Submenu w{GFNI LI 3IS ™ YFAY YSytz Fiseshodse delay

Description When the trip current is exceeded for the parametrized response delay ¢
responding short circuit is indicated by the device.

Shortcut Min. value Max. value Step size Default Unit

Response delay 20 3000 20 80 ms

Description and function range Pagel9
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Submenu O{ a1 NI LI 3IS ™ YIAY YSydz phRedesting A y

Description Time for automatic reset of the short circuit indication. The timer starts or
detectedshort circuit occurrence.

Shortcut Min. value Max. value Step size Default Unit

Resettime SC 5s 18h 1s 15s HH:MM:SS
Submenu w{GF NI LIN3FddbyrASyi G Ay I8 BHgurieht gedel) C
Description With the automatic current reset only short circuit messages are resetpas

as the current on the conductor LIL2 or L3s higher than the chosen limit.

This function as an example can be used for a reconnection after a short
to reset the shar circuit message before the normal short circuit reset time
that when another short circuit occurs the evaluation starts again.

Shortcut Min. value Max. value Stepsize Default Unit

Current reset OFF o8 50 1 OFF A

Page20 Description and function range
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9.2.2 Short circuit to earthdetection

The EOHRDS is able to perform undirected as well as directed short ctewiarth detection. For
the undirected short circuito earth detection only the fault current is evaluated. For the
directed short circuito earth detection the fault agle betweerzero sequencéault current and
fault voltage is evaluated, provided that the configured current threshold and configured
threshold time are exceeded.

The zero sequence current is used for evaluation. The HIB=can calculate the current or
measure the current with a suitable sensor.

The principle for the directed indicationésjuivalentto the short circuit detectiongee9.2.1).

Trip current

Submenu {GFNI LI 3IS ™ YIEAY YSylhz&b a 8& i P

Description With this parameter the current threshold for triggering the short circuit ir
cation is defined.

The mean value is calculated over 2 periods.tRerconfiguration
with a plugon-current transducer the threshold values are
depending on the chosen transformer ratio kni.

Shortcut Min. value Max. value Step size Default Unit

Trip current 20 2500 10 100 A

Response delay

Submenu O{GFNI LI} 3IS M YIAY YSyiiz&h HB 4Ry

Description When the trip current is exceeded for the parametrized response delay ¢
responding short circuit is indicated by the device.

Shortcut Min. value Max. value Stepsize Default Unit

Response delay 20 3000 20 80 ms

Reset time short circuit

Submenu w{GFNI LI} 3IS M YIAY YSydz hRaséiinigh y

Description Time for automatic reset of the short circuit indication. The timer starts or
detected short circuit occurrence.

Shortcut Min. value Max. value Step size Default Unit

Resettime SC 55 18h 1s 15s HH:MM:SS

Description and function range Page21
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9.2.3 Earth fault detection

Depending on the neutral point treatment of the grid two different algorithms for earth fault
detectioncan be usedPulse detection ogu2-algorithm (transient method. For better

understanding of the earth fault detection methods the general theory and processes of an earth
fault event are explained in the following section.

9231 Processes of an eartfault event

The earth fault is characterised by one phase of the thpbase system being shorted to earth
Therefore the voltage of the faulty phase collapses. In the healthy phases the voltage increases in
compensated and isolated grids solidly andow ohmic earthed grids the earth fault becomes

an earth short circuit where high currents over earth octnrallcases and types of neutral point
treatment a zero sequence voltageectorial sum of phase voltagés, =U,. ¥ ,. U,)due

to the imbalanceoccurs.Hence the zero sequence voltage often is used as the basic criterion for
earth fault detectionThe followinghree overlapping processes are distinguished:

Discharging of the defective lindaearth
Charging of thdealthylines via earth
Steadystate

In the following section these processes are discussed shairtihe example of an isolated grid
with three feeders

Discharging processf the faulty phase

First the capcities to ground of the faulty phase (in the faulty feeder asawétll the healthy
feeders)are discharged.

frems |
=Zuc J Loa
U R ’ ! d }
Ulm, LC“ Cic | Cac -
bl ]
frome— e |
=Lss | Loac
T !
Ulsz lc, Cu | Ca -
/ oo |
I 1
Ty b (/\\ {/\\ " A {/\\ {/\\ T 7
ZTVS_ Uy =ZL3A J oal
s g I S

<
e
-
s
\H—:F<
Ry ~
<
o
5
L
s
[
\
I_

—i
— -
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Important for the discharge process are:
Capacityof faulty phaseto earth
Charging state of theapacityof faulty phase
Line impedance to and in the other outgoifegders
Impedance of the faulty section itself or the earthing

The discharging process affects only the faulty phase and is independent ofttral p@int

treatmernt of the grid The very highrequency transient process depends on the length of the

cables and its frequency gets higher as the cables get shorter. It is usually in the range of >10 kHz.
Therefore the discharging process is not evaluated for the eatth facaton.

Charging process of the healthy phases

In the second process the healthy phases are charged over earth. Caused by the charging the
phase voltages of the healthy phases increasmaximum upo the value of the lindo-line
voltage(depending on the fault impedanceélhis causes a netral point shift.

AN | ‘
4>—(—}—_ZJEC | Load |
— |
. V.. o
2 3' . ::C‘r ::C‘r ::C”
N 111
1\ 2 < 4 T
. { } ) | Load
Zus
\/152- ce |c c L 7‘
1 e e Lo
Zre A AT < < REVANA T
Use TT ‘ \ =ZL3A - { ‘\ V{ ‘\ | Load |
e AR
Ve . l RYARY l —
G L O L z Fue_L G _LO
I11 - 111
NG o> _
rﬁ\ ST

Key for the charging process are:
Capacitance dfealthy ptasesto earth
Charging state of the phases' capacitance
Charging voltage
Leakage inductance from the injaagjitransformer
Line impedance from the faulfgederto the injectngtransformer
Impedance of the faulitself or the earthing

The distribution tansformers or the loads are only consideseith a high impedance and can be
neglected in the first approximatioMhe charge oscillation's limiting element remains the
injectingtransformer's relatively low impedance leakage inductance, and, if the fardtsery far
away, the transformer's inductance to the faulty section.

Description and function range Page23
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The charging process for the wye connection is displayed in the equivalent cirEiguiel8. A
possible transformer delta connection can be converted to the equivalent wye connection.

15L

"

The frequency of the charge oscillation is calculated from

1 1 1 1
f,=— = (0.1)
210 LersCers 2 3 LTrC E

This formula for the charge oscillation frequency also applies when the inductance of the
transformer kris added to the inductance of the line from the faulty section to the transformer.
It reduces the fregancy. An earth fault that is very far away delivers a lower charge frequency
than an earth fault that is closer tolaus bar

Estimation of the leakage impedance over the impedance voltage and the transformer's rated
apparent power:

2 2
XTr=M/I"Tr —uSUn OUkun
lOOSrrn 1OOSfrn

The initial amplitude of the chaing current igjiven by

0.2)
9 - 2 )
E.=2wC_UFEc, =§|CEE, (0.3)

The impact of the switching moment (anglg is taken into account by the amplitude factor (in
the formula, f = 50 Hz):

o 2,
c = \/co§j %ff—’* Gsirt J 0.4)
Q -
In the maximum of the eartline voltageof the faulty line ( = 90°)

f;A =0,667 I CEE% an the zero point of the eartline voltage of the faulty line (= 0°) C; =1

and E,=0,6671 E
The above derivations have shown that the peak value of the charging current takes on at least

the value 0,667 E‘;E of the remaining grid (total grid minus faultgeder).

Transient relays evaluate the charging process. The high frequesatyadje oscillations are
filtered out.
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Steady state

In thesteady state, the 50 Hz component of an isolated grid's capacitive current flows across the
faulty section.The faulty voltage of the faulty phase remains zero while the voltages of the
healthyphases remain on the increaed value of the phase to phase vdltagase of a low

ohmic fault) The steady state corresponds to the conditions in the charging process without
charging osillation as shown Figurel?. In an isolated grid the capacitive earth fault current

| ce flows on the fault location.
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9.2.3.2 The basics of resonant earthing

In medium and high voltage grids, Peterseriscaie used to compensate the capacitive current
across the faulty section by a similarly large couflewing inductive current when a single pele
to-earth fault occurs. This is done by setting the coil (in the grid's healthy state) to an inductive
reactance X, that corresponds approximately to the grid's capacitive reactad<g . A real

compensation coil additionally to the inductivity showsan ohmic componenGe.

'%35

When X, equak exactlyX . only the secalled wattmetric residual current flows over the

fault location Normally the compensation coil is not exactly tuned to the resonance point (full
compensation)but is slightly overcompensated

3

|
leg €2 over- | under-
compensation | compensation

full-compensation

a) b)

In compensated grids the zero sequence currentssaggificatly reduced compared to the
isolated grid. Hence other methods for locating of earth faults have to be. fedhe
evaluation of the steady state in compensated grids the pulse detection can be used. The
evaluation of the transient charging pregs viagu2-method can be used for both isolated and
compensated grids and is therefore ydiexible.
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9.2.3.3 General

The erath fault detection algorithms qu2 transient method and pulse detection method are
generally started, as soon as the Uearth trip valuexieeded. If the voltage falls below the
treshold of Uearth théndication is delayed in addtion by the parameter >Ue reset time.

Submenu O{GFNI LI 3AS ™ YFEAY YSydendplghs Ba AW

Description With this parameter the trigger value for earth fault detection in general is
fined. When the zero sequence voltage exceeds this threshold the evaluat
the qu2method is started.

Shortcut Min. value Max. value Stepsize Default Unit

>Ue trip value 1 90 1 30 %

Submenu O{GFNI LI 3IS ™ YIAY YSygmelg i $A WNE
Description Time for an automatic reset of thelbe indication The timer starts when th
zero sequence voltage deceeds the >thieshold (when there is no earth fat
any more).
Shortcut Min. value Max. value Stepsize Default Unit
Resettime >Ue 55 18 h 1s 15s HH:MM:SS
Description and function range Page27
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9.2.3.4 qu2transient method

Thequ2-method (transient method evaluates the recharging procegee also chaptef.2.3.])
of the two healthy phaes when an earth fault occurs

Zioc I_ - T
1
Zizc |
{ Last
Ziic |
]

U-lsc l(hc Cac Coc - 0
= 717
<

<

|||—4——|

The curve of the zero sequence voltage can be described in a simplified manner by the following
equation:6 0 -, Q7T QTIt shows that the voltage does not occur until a current flows on
the lineto-earth capa&itance. This creates a current that leads the voltage by 90°. The integrated
value of the current can be interpreted here as the applied chargehis means that the voltage

in a faultfree feederis proportional to the charge. Plotting and g againstin a diagram will

always yield a straight line with a positive gradient for the tfuge feeder.

| N
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Based on the fault resistance, the fauleederwill yield astraight line with a negative gradient
or the direction evaluation will be based on the rotation (corresponds to the surface or the
curvature of the curve)

Faultfreefeeder. ~ Straight line with positive gradient
Faultyfeeder.Straight line with negativgradient or rotation

The qu2method compared to the conventional gmethod is additionally using a lineraization on
the operating point and nonlinear filters. Therefore a reliable earthtfdetection is éso
possible in meshed grids.
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The folderdtransient detectior, which contains all parameters for the quethod, is hiddenin the
menu whend @tage2 @S NJ [ wa ¢ A e chapterti OKSR 2 F T

Current threshold Ice min
Submenu G{GFINI LI 3IS M YILAY YSydz h aStidAay3

Description For triggering the quaignal in addition to the Uearth thresholc
a current threshold has to be exceeded. This parameter
correlates to the minimal residual healthy grid (primary value'

The current threshold can be estimated from the capacitive
earth fault current ¢eof the uncompensated grid.
Oy, ‘O J@tu

With a plugon current transducefor the configuratiorthe minimum
and maximum values for this parameter are depending on the chc¢
transformer ratio kni.

Shortcut Min. value Max. value Stepsize Default Unit

Ice min 0 100 1 5 A

Reset time transient method

G{GINI LI3IAS ™ YEAY YSydz h aSitdAay3

Submenu
tran.]
Description Time for an automatic reset of the guansient method indicationThetimer
starts when the qu2 indicatiogets active (when the earth fault is detected).
Shortcut Min. value Max. value Stepsize Default Unit
Resettime trans. 5s 18h 1s 15s HH:MM:SS
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Permanent fault

[Start pagedbmain menulhsettingsihearth faultMtransient det.MNyperma-

Submenu
nent faulf
Description When the zero sequence voltage exceeds the Uearth trip value
longer time than the parametrized permanent fautime the device
detects a permanent earth fault. In addition to the norrugarthindi-
cationd ! S & deiiidé also sets@rrespondingnessaged ! Syt ¢
Shortcut Min. value Max. value Stepsize Default Unit
Permanent fault 0 60 1 1 s
Indication:Permanent fault after Indication:Permanent fault after
U Parameter:Permanent fault after U Parameter:Permanent fault after
0 ] 0 ]
t/s t/s
Indication Indication
No indication
t/s t/s

Type of signal/ retriggerable

[Start pagehmain menulbsettingsiearth faultltransient det.I'yretrig-

Submen
n . gerablg

Descrption With this parameter it can be chosen between two types of -qussage
Retriggerabldalways the latest fault detected by the qudnslicated)
Notretriggerable (the first earth fault detected by the qu2 is saved
indicated until it is reset).

Shortcut Unit Default

Retriggerable ON/OFF ON
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{adFrNIG L3S ™ Y AY YSy dztransiedt Sei. thdirgca

Sub A

ubmenu filter]

Description Only the qu2 indicationin forward direction is indicated when this parame
thA & & S i Qukandidatioysdndackward direction are suppressethat
case

Shortcut Unit Default

Direction filter ON/OFF OFF

Submenu {dF NI L3S M YAy YSy debtfansiensdetim

rot./grad ]

Description With this parameter it can be defined when rotation and whet
the gradient is used as criterio for the direction of the signal it
the qu2algorithm. When the ratio of the calculated values for
rotation/gradient < parameter Rot./Gradhen the gradient is
used for evaluation, otherwise the rotaion is used.

The parameter is set to 50 per default and normally has not to be
adapted. Changes in this parameter should only be performed in
consultation withA. Eberle Gmbi& Co.KG

Shortcut Min. value Max. value Stepsize Default Unit

Rot./Grad. 0 360 1 50 -
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9.2.3.5

Page32

Pulse detection

For pulse detection a pulsing device is hecesdhatis normally connected to the power
auxiliary winding of tharc suppressioroil. The pulsing device generates a pulsing curthat
can be measurednly up to the fault location By svithing on and offa capacityor inductancg
the detuning of the compensated grid and therefore thero sequenceurrentchangesWhen
condensators are switched on for pulsitihg overcompensation issduced whichcauses a shift
on the resonance curve to full compensation.

Forlow-ohmic faultsthe generated zergequence current can only flow over the fault location
The voltages fothe healthy phases are not influenced by the pulsing. The capacitive currents in
the healthy feeders therefore also remain constant. A pulsing-seruence current can

therefore be only detected in theafilty feeder

Forhigh-ohmic faultsa coupling tahe healthy feeders occurs. The pulsing on the fault location
now causes a change of the zesequence voltage because of the fault impedance. Therefore
the voltages of the healthy phasaftso changewhich in consequenceauseghe capacitive
currents inthe healthy feeders to change with the pulse.

Forclassic pulse detection relayshat only evaluate the amplitude of the currerthis leads to

the problem that with a symmetrical pulse for highmic faults the healthy and faulty feeders

can not be dfferentiated from each other. Therefore an unsymmetrical pu{eey.pulse/pause

ratio 1,5/1) must be used for conventional relay=urthermore for distributedarc suppression

coils in the grid an overcompensation over the complete lenght of the lines has to be taken into
acocunt , seéigure24. The grade of overcompensation in teebstation is not constant over the
line but decreases with increasing distance from the substation because @ tloé the line.

Cpulse Le L
P ext
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Thepulse detection algorithm oEOR1DSby contrast evaluates not only the amplitude of the
current but also the phase information of the currents. Therefore the faulty feedarbe
detected correctlyboth with unsymmetrical anevith symmetrical pulse. Furthermore there is no
strict need for overcompensation as showrHigure24. This means thathe pulse detection of
the EORLDSis indgpendent from the detuning of the arc suppression caildaalso from distance
depending detuning of the lineee Figure25.

Cpulse Le L
P ext

Minimum current amplitude
O{dFNI LI} 3IS M YIAY YSHpalsétpcatiGibinih gud

Submenu

ampli]

Description Thisparametersetsthe minimal current amplitudef the pulsed signallhe ac-
tive and reactiveeurrentare calculatecautomaticallyto determine the value o
yaQ

The mean value of the currentis made over 5periods The
minimum and maximum value®r plugon current transduces
dependon the chosen current transmission kni

Shortcut Min. value Max. value Stepsize Default Unit

Min cur.ampl. OFF od 100 1 OFF A
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Setting pulse

HaGFNI LI 3S ™ YFEAY YSydz M asihiefid

Submenu
pulsg

Description Theearth fault indicatoffirst asksor the switch on time and then automatical
the switch off time By pushing th@ush/turn button the selected value is save
C2NJ I O2NNBOG LI NYYSOSNRTFGAZY 27F
GAYSe YR aagiod 2FTF mohBitthingdnand oftim
of the pulse device (pulse source). Thereby it is not important whether th
NI} YSGSNI adagAd 2y (GAYSE 2N GagAd 2
of the pulse device, because an increase of the current (switaring capaci
tance in an undercompensated network or switching on an inductance
overcompensated network) as well as a decrease of the current (switching
capacitance in an overcompensated network or switching on an inductar
an undercompensa® Y S g2N] 0 3ISia AydSNLINS
2yé¢® | SNBoe FOOARSydGlrtte gNRy3I &8
2FF GAYSE IINB IFdzi2YlFGAOIEE& LINBGS
Example
Unsymmarical pulse 1,5sto1s=H2,5s
Symmetricapulse 1,25sto 1,25s =H 2,58

@ The parametrisation for the last case must be set to 1,3s to 1,2:

Shortcut Min. value Max. value Stepsize Default Unit

Swi. on time 500 2000 100 1000 ms

Swi. df time 500 2000 100 1500 ms

Pulse quota
[Sart pagemain menulhsettingsihearth faultpulse locationhPulse

Submenu
quota]

Description The mrameter pulsequota defines how rany pulses havto be recognized in
pulse sequence.
Example 3 form 5. This means that a pulse sequencesof (switch on time +
switch off time)is checked andt least3 pulseshave tobe recognized correcth
Firstit is askedn the settingsfor the total amount of pulses, second for tl
minimum amount of correct recognized pulses.

Shortcut Min. value Max. value Stepsize Default Unit

Pulse sequence 1 10 1 5 -

Min. of correct

. 10 1 3 -
recognized pulses
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[Start pagdbmain menurbsettingsibearth faultA pulse locatiord reset-

Submenu .
time pulse]
Description Time for the automatic reset of the pulse detectimmlication
Shortcut Min. value Max. value Stepsize Default Unit
Resettime pulse 5s 18h 1s 15s HH:MM:SS

Description and functionange Page35
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924 Remote indication

9.2.4.1 Relay function
Relayl - Relay4

[Start pagdbmain menulhsettingsibremote ind.Mrelay function
Mrelayl - relay4 Mfunction]

Submenu

Description The earth fault indicatoEORLDShasfour relays,each of them can be assign
with a different function. The menu leads the user through the different sett
by asking the needkparameters. The chosen functions dogicallyconnected
with andORx
The parameteég A LIS G A YS & A adwipebdntact @ ahaskrivrith®
specific relayand can be used to parametrize a defined time for the relay si

Shortcut Options

>Uearth permanenearth fault (FE)

>Uearth

TransientPEtowardsbusbarry

TransientPEtowardsline @

Transient towardusbarm,

Transient towarddine @

Short circuitowardsbusbarry
Relay1l- 4 Short circuitowardsline @

Short circuit undirected

Reserved (not choosable)

Reserved (nhot choosable)

pulse detection

Short circuit to earttowardsbusbarry

Shortcircuit to earthtowardsline @

Short circuit to earthundirected@

Reserved (not choosable)

Default No functionset
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Contact type

[Start pagdbmain menulhsettingsibremote ind.Mrelay function

Submenu _
M NI trelay 4Mpcontacttype]

Description Here the contact type for relay-4is chosen.

Permanent contactBy the contacttype permanent contactthe relays are
switched on, until the reset.

Wipe contact By the contact type wipe contact the relays switchfona de-
fined time from the occurrence of the event dafter that the relays switch of
again. The wipe timean be parametrized in the merdirectly after wipe con-
tact was choseifor the specific relay

Immediate mode In immediate mode the relays swiicon after a dday of
1030 ms to 1060 msnd is activatedas long as the event ocauAfter the event
the relays switch off immediately. (<10@s)

Shortcut Options Default
relay 1- 4 wipe cqntact Permanentcontact
immediate

Status function(availableonly for relay 1)
w{GFNI LI3IS ™ YFEAY YSydz h aSiGidAay:
M NXALiYstatus functior]

Submenu

Description Relay 1 can alternatively be set fix as status relay / life contact. Néaifi
NEfFreQ Aa OKz2aSy GKS laaAr3ayySyid :z

Shortcut Options Default

normal function
status relay

Status function Status relay
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9.25

Modbus RS485

Submenu [Start pagelhmain menulsettingsiremote ind.M a 2 R 6 dza

addres$
Description Slave address of tHEORLDSIn Modbus RS485 protocol
Shortcut Min. value Max. value Stepsize Default Unit
MODBUS address 1 247 1 1 -

HaFrNI L3S ™ YIEAY YSydih My 2aR%00ddakh,

Submen
. . baud ratg
Description Transmission rate of the Modbus RS4@&rface
Shortcut Value Default Unit
MODBUS baud U 9600
rate 0 19200 19200 Baud
0 38400

Submenu {aF NI L3S T YFAY YSydeh My 2aR%0ddan )

parity bit]
Description Parity bit of the Modbus RS4&%erface
Shortcut Value Default

o 0 none (2 stophits)
Parity bit 0 even (1 stop bit) Even
0 odd (1 stop bit)

HaFrNI L3S ™ YLEAY YSydz Th aSidarn

Submenu .
Reg. mapping
Description Selectionof different register mapping (data point lists), also see cha
10.3and10.4.
Shortcut Value Default
0 Standard

Register mapping Standard

0 SNH14
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Submenu

O{GFNI LI3IS ™M YIAY YSydz ™ aSiaa
modbus mod¢

Description

In the Wuto on/offmodethe Modbus nterface is put into sleep mod&0 s
after the supply voltage is lost. If a Modbus commamdves it wakes uf
the Modbus interface, but the first command is missed. All subsequent
mands are processed directly again. Afte®d seconds without a ne\
command the Modbusthe interfacels switchedoff again.

In the \Perm. offGmode, the Modbus interfaces permanentlydisabled

InWatt. Y 2 R S the McEbBUs nterface is put into sleep modg0s after the
supply voltage is lostnd it is not possible to wake it up againtil the supply
voltage is available again

@ Only one mode can be active at once.

Shortcut

Value Default

Modbus mode

Stoppingtimein X )cnn &
Perm. off Stopping time (30 s)
Debug mode

Debugmode

Submenu HaFrNI L3S ™ YLEAY YSydz Th aSidairn
modbus moddhDebugmode]

Description The loghoolkentries, which are normally written on the S€ard,can beal-
ternatively sent online via the RS485interface A Modbus RS4¢
communication is not possible when the debug mode is activated. The
munication parameters of the RS485 port in delagde comply with the
chosen Modbus settings.

@ The debug mode will beisabledafter 3 hours automatically.

Shortcut Value Default

Debugmode ON/OFF OFF

Description and function range
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9.2.6

i
i

Paged0

Voltage Measurement

For detection of power flow direction and fault direction the device can be connecte® kb
systemor a sensofor voltage measurement, see also chapder

TheER1DSdoes not provide a second capacity for measurement of the voltage on a capaciti
age divider. An appropriate device has to be used that provides a capacity corresponding
capacitive voltage divider (e.g. Capdis or WEGA systeml@R&DScan only be connected in par
lel to such a device with a LRMdapter cable.

When the voltage measurement is activated a voltage measurement must be connected. If no
measurement is connected while the function is activated this may cedasmtions in the currer
measurementin addition the red LED of tHEORLDSis blinking, in case no voltage is being meas
and theEORLDShas power supply.

Voltage measurementactivation

Submenu [Start pagdbmain menulhsettingsihvoltagelvoltage on/off]

Description When the voltage measuremeit activated, the direction of the current flo
will be shown with a sign in the main menu. Also the directed short circui
the qu2 transient method are shown in the settings menu and can be us

Shortcut Value Default
Volt. over LRM ON/OFF ON

Rated voltage

Submenu [Start pagd hmain menulbsettingsihvolateglbrated voltagé

Description The rated vdlge (phase- phase)is shown on the overviewage of the
voltage and is used for theadjustment of the conductorsL1/L2/L3 a
reference value.

Shortcut Min. value Max. value Stepsize Default Unit

Rated volt. P 0.4 36 0.1 20 kV

Description and function range
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The voltage adjustment is only for LRM measurement.

Submenu [Start pagd bmain menulhsettingsibvoltageladj. voltage_x]

Description To measure the phase voltage with tBORLDSas exact as possible, all phe
voltages can be calibrated separateBjor this process voltage must be
applied on the LRMocket Then it igpossible to adjust on every conduct
the present primary voltage which is measured with a reference device.

Shortcut Min. value Max. value Stepsize Default Unit
Adj. voltage
L1/L2/L3 0.5 36 0.1 115 Y,

9.3 Testandreset

When the voltageneasurement is deactivated, only a unidirectional short circuit or earth fault c
tested.

Submenu [Start pagdbmain menulbtest/resetMshort cir. testA test direct.m)]

Description With this menu the faulindicationcan be simulated. A short circuit on
three phases in reverse direction and an undirected short circuitsége
nalled

Submenu aGFNI L3S M YEAY YSydz Atesiiddectioq N.

Description With this menu the faulindicationcan be simulated. A short circuit on
three phases in forward direction and an undirected short circuit sige
nalled

Submenu [Start pagdbmain menulbtest/resetMearth fault testh test direct.ry]

Description With this menu the falt indicationcan be simulated. An earth fault on
three phases irbackwarddirection and an undirected earth fault assg-
nalled Theindications>Ueand permanent earth fault are not simulated.

Description and function range Pagedl
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Submenu HaFrNI LI 3S ™ YFEAY YSydz MmtedtSided.@]N.

Description With this menu the faulindicationcan be simulated. An earth fault on
three phases in forward direction and an undirected earth faultsigealled
Theindications>Ueand permanent earth fault are not simulated.

Submenu [Start pagdbmain menulbtest/resetMreset]

Description When a fault is displayed, it is possible to rethet indicationwith this menu
step. Alternativéy the fault display can be resetaModbus, the binary inpu
Yeseldr the correspondingeset time.

Submenu [Start pagdbmain menulbtest/resetMHCTlog at test

Description In this menu ittan beselected whethea Gomtrade logis createdfor simu-
lated faultindications or not

Submenu [{GF NI LI 38 Mo Y AWpSeHBgdz M dSaikN

Description The deviceperformsa self test.In this process alsthe battery voltage it
checkedbutsideof the interval (daily at 09:00 o”clock) ant the result is shc
on the display.
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9.4 System

94.1 General

Submenu [Start pagdhmain menurbse & ( S ivfo/fab. resel

Description This menu shows information about the hardware version, firmware vet
and the production date.
By pushing the button for § in this menu the device is reset factory set-
tings.
When a factory reset is performed also the chosen «
G0N yaT2NYSN (& LIS AldgorNBréed tiansil
is usedthe transformer ratio kni afterwards also has to betage

Submenu [ aGFNI LI 3IS I YiMplshgudaggy dz T aeaidsSy
Description In this menu the display language can be changed. Depending on the firr
version there are different languageasailable
Shortcut Value Default
langua O Deutsch English
quag O English g
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9472 Date andtime

Submenu [Start pagdbmain menurbs2 a G S date/fime Mchange timé

Description In this menu the time is set and saved in the réale clock. It always usghe
24h format.The time is used in theothtrade and log function.

There is n@hange between summer and winter tinBST)

Shortcut Min. value  Max. value Stepsize Unit
hours 0 23 1 hours
minutes 0 59 1 minutes
seconds 0 59 1 seconds

Submenu {aGFNI L3S M YFAY YSyhiatdh a8 4GSY I

Description In this menu the date is set and saved in the +t#ak clock. First the month |
set, then the day and the year. The date is used inGhmtrade and log func
tion.

Shortcut Min. value  Max. value Stepsize Unit

month 1 12 1 month

day 1 28,30,31 1 day

year [20]00 [20]99 1 year
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9.4.3 Other settings

9.4.3.1  Settings code

Submenu [Start pagdbmain menurbsystemibother settingsA, settings codg

Description All settings are protected againsccidentalchanges by the setting
code. This code can be changed at the devite device is delivere
with the code'#11Q

The new code must be confirmed with a secompLit.

Shortcut Min. value Max. value Stepsize Default
code 0 999 1 111

9.4.3.2 Displayconfiguration

w{GFNI LI 3IS I YIFAY YSy dzDidplas Godfii

Submenu A OLED time o{t

Description After this time the diplay is turned off.

Shortcut Min. value Max. value Stepsize  Default Unit
contrast 20 300 10 30 S

HaFrNI L3S M YEAY YSyda Dispkaycani

Submenu A brightnes$

Description If the visibility of the display is not optimal, thBrightnesscan be
adapted here

Description and function range Page45
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9.4.3.3

Paget6

I/O configuration

Phase current transformer

HaFNI LI 3IS M YFEAY YSydA M coidigAicBrent

Submenu CTA phase currenit
Description With this parameter the used current transformer is chosen. Forphugron
current transducer the transformer ratio kni(ratio between primary an
secondary sidehas to besetin the next stepaccording to the used currel
transformer. For a kni of 1 (default value) the measured values are shov
secondary values in mR&or low power sensolisstead of the transformer it#o
knithe primary and secondary valsimust be set.
Only with clip on CT and low power sensors the s
current3l0can be measured.
Shortcut Value Default
SR55
ct selection clip onCT SR55
low power

Sum current

W{GFNI LI 3IS M YIFAY YSY dy l/Oxcoafi@A cuBent

Submenu CTA sum curreni

Description With this parameter it is selected if the sum current is measured or calcul
For the sum current the same transformer as the phase current is select
measured is selected, depending on the transformer the kni or primary
secondary values muselset.

Shortcut Value Default

ct selection calculated calculated

measured

Voltage input

W{GFNI LI 3IS M YFAY YSYy dy l/Oxoafigh voaye

Submenu .
input]

Description With this parameteithe voltage measurement can be selected. For low pc
measurement the primary and secondary values and for U10 the knu mt
set.

Shortcut Value Default

LRM

ct selection Low power LRM

u10

Description and function range
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G{GFNI LI 3IS M YAy YSy d l/OgodfigAl iking

Submenu
lamp]
Description If a blinking lamp is connected to the EOBS, the right type must be selecte
Shortcut Value Default
Blinking lamp U type BL4.1/BL6 type BL4.1/B&

0 typeBL7

9.4.4  Operating manual

Submenu

O{GFNI LI3AS ™ YFEAY YSydz h adadasSy

Description

By clicking on this submenu a @8&e is visualized on the display. By scani
the QRcode a link to the latest version of the operating manual for deeice
is opened.

9.5 Switch display off

Submenu

O{GF NI LI 3IS ™M YFAY YSydz h RAALIN I &

Description

By clicking on this menu the display is switched off. All other functions ¢
deviceare unaffected. The display gets active again when the button is pt
again.

Description and function raye
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9.6 SDcard

A CAUTION! For the change of the SD card please take care of the install
and commissioning notes in chapfes.

The SD card function is only available wiaepower supplys connectedand not in the
backup capacitor operation.
9.6.1 Copy and save paramet@onfigurationon the SD card

Loadparameterconfiguration from SD card t& OR1DS
Submenu [Start pagdbmain menulh {cardMoConf. SD-Hh 9h wda

Description To make a fast and aconfiguration possible, thEORLDScan copy all sel
tings on a SD car@his configuration can be read in &gyother EORLDS

By choosing this menu poittie current parameterization from the SD ca
is read ino the device

Write parameterconfiguration of EORLDSto SD card
Submenu aFrNI LIk 3IS M YI Meon¥BoRdz 53 OF N

Description To make a fast and aconfiguration possible, thEORLDScan copy all set
tings on a SD card. This configuration can be read in by 8G&1.DS
By choosing this menu poitite currentparameterization is written oto the
SD cardrom the device

9.6.2 Save fault record on a SD card@omtrade format

Comtrade Log
Submenu aFrNI LIk 3IS M YI BHyOMYEBAPHEaglH { 5 OF N

Description When afault is detecteda Comtrade log is written on the SD card.

With this function a fault record is created on the SD card when
push/turn button is pushed
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9.6.3 Firmware update with SD card

NOTICE

NOTICE

Firmware update

Undefined firmware state!

Whenthe power supplyis interruptedduring a firmware up
date an undefined firmware stateccursand the device mst
be send in forepair.

A Make sure that during a firmware update tipower
supplyis not interrupted.

Existing parameter file on SD card will be overwritten duri
firmware update!

During a firmware update a prexisting parameter file on th
SD card will be overwritten with the current parameter se
at the time of the firmware update.

A Use two SD cards for the firmware update file ar]
customer specific parameter file.

Submenu

[Start pagdhmain menuh {C8F NR [glae]r  dz

Description

With an SD card the firmware of the device can be updated. For this pr
it is necessary to copy the new firmwafgrware.hex) in theroot directory
of the SD card. In the menu potC 2 dzitiRduriieSt &nd new firmware
version areshown.

To perform a firmware update the operation button must be pressed f
seconds in thaPFW updat€@menu. A counter shows the remaining time
press the button. The display turns off and the red and green EED<0
blink. After a successful update the device restarts automatically.
During the firmware update the parameters remain unchanged andatt
reset.

Description and function range
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10.

10.1

i

10.2

Pages0

Modbus protocol

TheEORLDSoffers a serial Modbus interfache, whichn bealso used foparameteriing the

device.

Modbusmode

The differentModbus modes arexplained in chapte®.2.5

Technical data Modbus interface

Subject Description
Type Two wire R&5connection
Modbus RTUnode
Baudrate 9600
19200
38400
Mode 1 start / 8 hits / evenparity / 1 stop: total 11 bits
1 start / 8 hits / odd parity / 1 stop: total11 bits
1 dart / 8 bits / none parity / 2 stop: total 11 bits
Addressrange 1to0247
Function Furction 03 (0x03)readregister

Fundion 06 (0x06)write register
Fundion 08 (0x08)diagnosiqgonly echo)

Byte structure

HI-Byte: 0bX15X14X13X12X11X10X09X08
LOByte: 0bX07X06X05X04X03X02X01X00
reserved bits are reported back with '0’

Modbus protocol
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10.3  datapoint list- register mappingg ‘Btandard?
1 0x0001 | R/W | A 20 to 2500* | Shortcircuit: Trip current 1.21
Step: 10 *Rogowski coil; with plugn current trans-
0 = OFF former depending on kni
2 0x0002 | R/W | A 40 to 500* | Shortcircuit toearth: Trip current 1.21
0 =OFF *Rogowski coil; with plugn current trans-
former depending on kni
9 0x0009 | R/W | ms 20 to 3000 | Shortcircuit: response time 1.21
Step: 20
10 Ox000A | R/W | ms 20to 1000 | Shortcircuit to earth: response time 1.21
13 0x000D | R/W | A 0 to 30* Pulse locating: Minimum current deviation 1.21
0 =OFF *Rogowski coil; with plugn current trans-
former depending on kni
14 Ox000E | R/W | ms 500 to 2000 | Pulse method: Switch on time of the detuning 1.21
Step: 100
15 Ox000F | R/W | ms 500 to 2000 | Pulse method: Switch off time of the detuning 1.21
Step: 100
16 0x0010 R/W 1to 10 Pulse method: Pulse window (observation win 1.21
dow)
17 0x0011 R/W 1to 10 Pulse method: Minimum successfully detecte| 1.21
pulses in observation window
18 0x0012 | R/W | ON/ |Oor1l Voltage detection by LRM interface 1.21
OFF
19 0x0013 R/W | ON/ |Oorl Directional fault indication (eartfault and 1.21
OFF short-circuit)
32 0x0020 R/W | A 1to 100 * Transient detection (qu2): Current trip value | 1.21
0 =OFF |CE,min
*Rogowskicoil; with plugon current trans-
former depending on kni
33 0x0021 R/W | % 1to 90 Transient detection (qu2): Voltage trip value | 1.21
>
34 0x0022 | R/W | ON/ |Oor1l Transient detection (qu2): Direction filter 1.21
OFF
35 0x0023 R/W | ON/ |Oorl Transient detection (qu2): Retrigger ability 1.21
OFF
36 0x0024 | R/W | ms 0to 60 Transient detection (qu2): Permanent Earth | 1.21
0 = OFF fault
37 0x0025 | RIW 0 to 3600 = | Transient detection (qu2): Rot./Grad. 1.21
OFF
40 0x0028 | R/W |V 500to Rated voltage (phasphase) 1.21
36000
Step: 100
Modbus protocol Pagebl
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102

0x0066

R/W

2to 50
2 =OFF

Reset by recovering operating current on con
ductor L1

1.21

106

O0x006A

R/W

510 64799

Shortcircuit: reset time

1.21

107

0x006B

R/W

(2]

51to 64799

Earthfault: reset time

1.21

108

0x006C

R/W

510 64799

Earthfault: reset time Pulse location

1.21

110

0x006E

R/W

51to 64799

Earthfault: reset time transient detection

1.21

111

0x006F

R/W

510 64799

>U earth detection: reset time

1.21

112

0x0070

R/W

ninlnlon

51to 64799

Shortcircuit to earth: reset time

1.21

201

0x00C9

%

0to 100

Capacitor charge

1.21

203

0x00CB

0 to 65535

Indicator status summery 1:

Xoo = shortcircuit (1=yes/ 0=no)

Xo1 = shortcircuit phase 1 (1=yes / 0=no)
Xo2 = shortcircuit phase 2 (1=yes / 0=no)
Xo3 = shortcircuit phase 3 (1=yes / 0=no)
Xos = earthfault (1=yes / 0=no)

Xos = earthfault phase 1(1=yes / 0=no)
Xos = earthfault phase A1=yes / 0=no)
Xo7 = earthfault phase J1=yes / 0=no)
Xos =>Ifault any phas€l=yes / 0=no)

Xoo =reserved

X0 = external power supply (1=yes / 0=no)
X1 to X4 = reserved

X5 = mode (1=indicating / O=standby)

1.21

204

0x00CC

R/W

Oor1l

Set indicator intestandby or indication status:
0 = reset indicator into standby mode

1 =test indicator / set indicator into indication
mode

1.21

206

0x00CE

10 or 65535

Firmware Version of indicator

1.21

221

0x00DD

Oto 15

Shortcircuit fault status andlirection on con-
ductor 1:

Xoo = fault current detected, direction unknow
(1=yes / 0=no)

Xo1 = fault current in budar direction detected
(1=yes / 0=no)

Xo2 = fault current in cable direction detected
(1=yes / 0=no)

Xo3 = second shottircuit detected (within re-
set time) (1=yes / 0=no)

1.21

Pageb2
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222 | OxO0DE Oto 15

Shortcircuit fault status and direction on ne
ductor 2
analogous to register 221

1.21

223 | OXOODF | R - Oto 15

Shortcircuit fault status and direction ocon-
ductor 3
analogous to register 221

1.21

224 | OxO0EO | R - Oto 15

Earthfault status and direction on conductor 1]
oo = fault detected, direction unknown

Xo1 = fault in busbar direktion detected

Xo2 =fault in cable direction detected

Xozbis %7 =reserved

Xos =detection bypulsemethod

Xoo = reserved

X0 = detection by transient method

X1 = detection by transient methoBE

1.21

225 | Ox00E1 | R - Oto 15

Earthfault status and direction on conductor 2
analogous to register 224

1.21

226 | OxO0E2 | R - Oto 15

Earthfault status and direction on conductor 3
analogous to register 224

1.21

227 | Ox00E3 | R 0 to 65535

Earthfault fault status and direction of all con-
ductors:

Xoo = fault detected, direction unknown
Xo1 = fault in busbar direction detected
Xo2 = fault in cable direction detected
Xo3= reserved

Xos = pulse detection

Xoo = reserved

X10= transient detection

X11 = transient detection (permanent fault)
X12=>Ue

X13=>Ue (permanengarth fault)

1.21

228 | OxO0E4 0 to 65535

>[efault status and direction of all conductors:
Xoo = fault detected, direction unknown

Xo1 = fault in busbar direction detected

Xo2 = fault in cable direction detected

1.21

230 | OxOOE6 ° +/-180

Angle between voltage and currebt

1.21

231 | OxO0E7 ° +/- 180

Angle between voltage and current L2

1.21

232 | OxOOE8 ° +/-180

Angle between voltage and current L3

1.21

233 | Ox00E9 ° +/- 180

Angle between voltage U0 and current 10

1.21

240 | OxO0FO 0 to 65535

Voltage level L1

1.21

241 | Ox00F1 0 to 65535

Voltage level L2

1.21

242 | Ox00F2 0 to 65535

Voltage level L3

1.21

243 | OxO0F3 0 to 65535

ZeroSequence Voltage U0

1.21

Ol V| V| D| OO D DO

>I< < <<

245 | OxO0F5 Oto*

Current Phase L1

1.21

Modbus protocol
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