
 

Operating instructions 

Earth fault detection relay 
 

 

 

 

 

 

 

  

g  Model EOR-D  



Contents Page 2  

 

 

We take care of it. 

 

Contents 

1. User Guide and Notes ..................................................................................................... 6 

1.1 Warnings ................................................................................................................................... 6 

1.2 Notes ......................................................................................................................................... 6 

1.3 Other symbols ........................................................................................................................... 6 

1.4 Other applicable documents .................................................................................................... 7 

1.5 Storage ...................................................................................................................................... 7 

2. Delivery scope/Order codes ............................................................................................ 8 

2.1 Delivery scope ........................................................................................................................... 8 

2.2 Order codes .............................................................................................................................. 8 

3. Safety instructions .......................................................................................................... 9 

4. Technical specifications ................................................................................................ 10 

5. Intended use ................................................................................................................ 10 

6. Applications ................................................................................................................. 11 

6.1 Definitions ............................................................................................................................... 12 

6.2 Earth fault detection ............................................................................................................... 12 

6.2.1 The basics of resonant earthing .............................................................................................. 13 

6.3 Harmonics method ................................................................................................................. 16 

6.4 Harmonics method with ripple control systems..................................................................... 20 

6.5 Pulse detection ....................................................................................................................... 20 

6.6 Transient earth fault method ................................................................................................. 21 

6.6.1 Discharging of the defective line to earth .............................................................................. 22 

6.6.2 Charging of the defective line to earth ................................................................................... 23 

6.6.3 Steady-state earth fault .......................................................................................................... 25 

6.7 Wattmetric without residual current increase ....................................................................... 25 

6.8 Wattmetric with residual current increase ............................................................................. 27 

7. Technical specifications EOR-D ...................................................................................... 28 

8. Connecting the measurands to the EOR-D ..................................................................... 29 

8.1 Connecting the zero sequence voltage ................................................................................... 29 

8.1.1 Reference earth ...................................................................................................................... 30 

8.2 Synchronization voltage Usync .................................................................................................. 31 

8.3 Total current ........................................................................................................................... 33 

9. E-LAN ........................................................................................................................... 34 

10. Commissioning ............................................................................................................. 36 

10.1 WinEDC Parameterization Software ....................................................................................... 36 



Page 3  

 

Contents 

LEREF  "Verzeichnis Ueberschrift"  \ * MERGEFORMAT Index 

Fehler! Verwenden Sie die Registerkarte 'Start', um Verzeichnis Ueberschrift 

dem Text zuzuweisen, der hier angezeigt werden soll.Inhaltsverz 

 

 

10.1.1 Function keys in WinEDC ....................................................................................................... 37 

10.1.2 Connecting the WinEDC software to  the EOR-D ................................................................... 38 

10.1.2.1 USB serial adapter ς Re-importing interfaces ........................................................................ 39 

10.1.3 Configure/test communication between the EOR-D devices through the E-LAN ................. 40 

10.1.4 REG-L commissioning commands .......................................................................................... 41 

10.1.5 Example: Changing the interface speed of the COM1 interface ........................................... 43 

10.1.6 Updating EOR-D firmware with WinEDC ............................................................................... 43 

10.1.6.1 Querying the firmware version with WinEDC ........................................................................ 43 

10.1.6.2 Selecting the right firmware file ............................................................................................ 44 

10.1.6.3 Updating firmware ................................................................................................................. 45 

10.1.7 Updating the bootloader ....................................................................................................... 48 

10.2 Check the voltage and current measurement inputs ............................................................ 50 

10.2.1 Transformer polarity test ....................................................................................................... 51 

10.2.2 Testing the synchronization voltage ...................................................................................... 52 

10.3 Check the digital inputs, outputs and LEDs ............................................................................ 52 

10.3.1 Testing the relay outputs ....................................................................................................... 52 

10.3.2 Testing the LEDs ..................................................................................................................... 53 

10.3.3 Testing the binary inputs ....................................................................................................... 53 

10.4 Check the communication with the SCADA system ............................................................... 54 

11. Parameterizing EOR-D with WinEDC .............................................................................. 55 

11.1 'Module' screen...................................................................................................................... 55 

11.1.1 Device identification .............................................................................................................. 55 

11.1.2 Serial interface ....................................................................................................................... 56 

11.1.3 E-LAN ...................................................................................................................................... 58 

11.1.4 <Send to AA:> ......................................................................................................................... 59 

11.2 'Station config' screen ............................................................................................................ 60 

11.2.1 The basics of a switching scheme .......................................................................................... 60 

11.2.1.1 Configuration parameters ...................................................................................................... 61 

11.2.2 Switch configuration .............................................................................................................. 63 

11.2.2.1 Configuration 2 disconnector/1 circuit breaker..................................................................... 63 

11.2.2.2 Configuration 2 circuit breaker (duplex substation) .............................................................. 63 

11.2.2.3 Configuration 1 circuit breaker .............................................................................................. 64 

11.2.2.4 Disconnector (isolating switch) .............................................................................................. 64 

11.2.2.5 Transverse coupling ............................................................................................................... 64 

11.2.3 Position message ................................................................................................................... 65 

11.2.3.1 Reading in position messages for each binary input on the EOR-D ....................................... 65 



Contents Page 4  

 

 

We take care of it. 

 

11.2.3.2 Fixed position message in the switching scheme ................................................................... 66 

11.2.3.3 No switch position message ................................................................................................... 67 

11.2.4 Creating the switching scheme ............................................................................................... 68 

11.2.5 Configurations ......................................................................................................................... 71 

11.3 System screen ......................................................................................................................... 75 

11.4 Transient screen (qu2 method) .............................................................................................. 79 

11.4.1 Functional description ............................................................................................................ 79 

11.4.2 Setting instructions ................................................................................................................. 80 

11.4.3 Parameter ............................................................................................................................... 86 

11.5 qui screen ................................................................................................................................ 87 

11.5.1 Functional description ............................................................................................................ 87 

11.5.2 Setting instructions ................................................................................................................. 88 

11.5.3 Parameter ............................................................................................................................... 91 

11.6 Harmonics screen ................................................................................................................... 92 

11.6.1 Functional description ............................................................................................................ 92 

11.6.2 Setting instructions ................................................................................................................. 93 

11.6.3 Parameters .............................................................................................................................. 98 

11.7 Wattmetric screen ................................................................................................................ 100 

11.7.1 Functional description .......................................................................................................... 100 

11.7.2 Setting instructions ............................................................................................................... 101 

11.7.2.1 Residual current increase ..................................................................................................... 104 

11.7.3 Parameters ............................................................................................................................ 106 

11.7.3.1 Watt residual current increase ............................................................................................. 107 

11.8 Pulse detection screen .......................................................................................................... 108 

11.8.1 Functional description .......................................................................................................... 108 

11.8.2 Setting instructions ............................................................................................................... 110 

11.8.3 Parameter ............................................................................................................................. 113 

11.9 Relays/LEDs screen ............................................................................................................... 114 

11.9.1 Output function (local): ........................................................................................................ 117 

11.9.2 Master output functions: ...................................................................................................... 118 

12. Logbook ......................................................................................................................120 

12.1 Logfile events ........................................................................................................................ 121 

12.1.1 Error messages ...................................................................................................................... 125 

12.2 Menu items under logfile: .................................................................................................... 128 

12.2.1 Get logfile from device... ...................................................................................................... 128 

12.2.2 EOR: Get error log... .............................................................................................................. 129 



Page 5  

 

Contents 

LEREF  "Verzeichnis Ueberschrift"  \ * MERGEFORMAT Index 

Fehler! Verwenden Sie die Registerkarte 'Start', um Verzeichnis Ueberschrift 

dem Text zuzuweisen, der hier angezeigt werden soll.Inhaltsverz 

 

 

12.2.3 EOR: Convert error log ......................................................................................................... 130 

12.2.4 Split logfile... ......................................................................................................................... 131 

12.2.5 Export logfile ........................................................................................................................ 131 

12.2.6 Signal upon completion ....................................................................................................... 132 

12.2.7 Refresh (F5) .......................................................................................................................... 132 

13. Maintenance/Cleaning ................................................................................................ 133 

13.1 Cleaning instructions ............................................................................................................ 133 

13.2 Replacing a fuse ................................................................................................................... 134 

13.3 Replacing the battery ........................................................................................................... 135 

14. Standards and laws ..................................................................................................... 142 

15. Disposal ...................................................................................................................... 143 

16. Product Warranty ....................................................................................................... 144 

17. Storage ....................................................................................................................... 145 

18. Important ECL commands ............................................................................................ 146 
 



User Guide and Notes Page 6  

 

 

We take care of it. 

 

1. User Guide and Notes 

1.1 Warnings 

Types of warnings 

Warnings are distinguished by the type of risk they represent by the following signal words: 

0 Danger warns of a risk of death 

0 Warning warns of physical injury 

0 Caution warns of property damage 

Structure of the warnings 

 
Signal word 

Nature and source of the danger 

I Prevention measure. 

1.2 Notes 

 

Notes on the appropriate use of the device. 

 

1.3 Other symbols 

Instructions 

Structure of the instructions: 

I Instructions for an action. 

è Indication of an outcome, if necessary. 

Lists 

Structure of unnumbered lists: 

0 List level 1 

P List level 2 

Structure of numbered lists: 

1) List level 1 

1. List level 2 
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1.4 Other applicable documents 

For the safe and correct use of the EOR-D, please read the other documents that are deliv-

ered with the system as well as the relevant standards and laws. 

1.5 Storage 

Store the operating instructions and other relevant documents near the system so they are 

readily available. 
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2. Delivery scope/Order codes 

2.1 Delivery scope 

0 EOR-5 ƘŀǊŘǿŀǊŜ ƛƴ ƘƻǳǎƛƴƎ .лм όмфέ ǎƭƛŘŜ-in device)  

0 Null modem cable (RS-232) to communicate with the WinEDC software.  

0 CD with current operating software, firmware, manual and datasheet 

0 wŜƳƻǾŀƭ ǘƻƻƭ ŦƻǊ мфέ ǎƭƛŘŜ-in device 

0 Operating Instructions 

0 Test report 

0 1 set of project planning documents 

2.2 Order codes 

The current order codes can be found in the current EOR-D datasheets. 
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3. Safety instructions 

The earth fault detection relay EOR-D met all of the relevant safety requirements when it left the facto-

ry. To ensure that it continues to meet them and function as it is supposed to, the user must follow all of 

the instructions and warnings in the operating instructions. 

 

I Read the operating instructions. 

I Always store the operating instructions near the device. 

I The device may only be used if it is in perfect working order. 

I Never disassemble the device. A device that needs servicing must be sent to the factory. 

I Make sure the device is only used by qualified personnel. 

I Connect the device only as described in the instructions. 

I Make sure the device is only operated in its original state. 

I Only use recommended accessories. 

I Make sure the device is not operated outside of the ratings (see the separate technical 

datasheet). 

I Do not use the device in environments where explosive gases, dust or fumes occur. 

I Clean the device only with commercially available cleaning agents.  

I The EOR-D earth fault detection relay must have a protective earth conductor. This condition is 

met by connecting the device to an auxiliary voltage system with protective earth conductor 

(European power supply system). If the auxiliary voltage system does not have a protective 

earth conductor, an additional connection must be established between the protective earth-

terminal connection and the earth. 

I The upper limit of the permissible auxiliary voltage Uh may not be exceeded continuously or 

even momentarily. 

I The EOR-D earth fault detection relay must be completely disconnected from the auxiliary volt-

age Uh before changing the fuse. The fuse may only be replaced with a fuse of the same type 

and rated current.  

I An EOR-D earth fault detection relay that shows visible damage or clearly malfunctions may not 

be used and must be secured against accidental activation. 

I Only qualified engineers are allowed to perform maintenance and repair work on an open    

EOR-D. 
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4. Technical specifications 

Please read the current datasheet. It contains all of the standards that the device meets. 

 

5. Intended use 

The EOR-D earth fault detection relay is intended solely for use in power engineering instal-

lations and facilities in which the required work is performed 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. 

 

The EOR-D earth fault detection relay is manufactured in accordance with IEC 

10110/EN61010 (DIN VDE 411), Safety class I and tested against this standard before it 

leaves the factory. 
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6. Applications 

The EOR-D earth fault detection relay is a component of the REGSysTM measurement, con-

trol, regulator and recording system. 

 

Fig. 1: EORSysTM EOR-D 

The EOR-D earth fault detection relay is a component of the EORSys detection system and is 

therefore easy to connect to the REG-D voltage regulator and the REG-DP P-coil regulator. 

A key feature of the EORSys and the REGSysTM is that all of the components that are con-

nected through an E-LAN communication bus can be parameterized and connected to the 

SCADA system through the same interface. All of the measured values and parameters on 

all of the connected devices can be accessed, read out and changed by the SCADA system. 

Interfaces in accordance with IEC 60870-5-104, IEC 60870-5-103, IEC 60870-5- 101, IEC 

61850 (Ed. 1 and 2) and DNP 3.0 are available. 
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6.1 Definitions 

REG-DP(A) Regulator for P-coil 

EOR-D Earth fault detection relay 

CI Current injection 

CIC Current injection controller 

ASC Arc suppression coil (Petersen coil, P-coil) 

'UNE' Large index for primary quantities 

'Une' Small index for secondary quantities 

HPCI High-power current injection (for regulation and location detection) 

 

6.2 Earth fault detection 

 

In order to benefit from the advantages of each of the earth fault detection methods in 

every earth fault situation, the following methods 

0 Harmonics 

0 Pulse detection 

0 Transient 

0 Wattmetric without residual current increase 

0 Wattmetric with residual current increase 

have been combined into the freely programmable earth fault detection relay EOR-D. The 

messages for the individual detection methods are freely selectable and combinable. 

 

Features of each of the methods: 

Harmonics 

0 The trigger threshold for the zero sequence voltage Uen is parameterizable 

0 High sensitivity through the comparative evaluation of the harmonic current in the 

faulty busbar section 

0 Compensation of the daytime harmonic current fluctuations through the comparative 

evaluation 

0 Also suitable as individual relay by evaluating the angle information 

0 Suitable for isolated grids as sin relay for the fundamental frequency (50 Hz) 
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Pulse detection 

0 Dynamic adaptation of the trigger threshold for total current 3*Io 

0 The pulse pattern to be detected is freely programmable 

0 Indicator is reset by an external signal or automatically at the end of a time period 

0 Clocking can be controlled by the EOR-D 

0 'Depth detection' up to the faulty section is possible 

 

Transient 

0 The trigger threshold for the zero sequence voltage Uen is parameterizable 

0 The trigger threshold for total current 3*Io is parameterizable 

0 Suppression of transient message based on a selectable minimum duration of the zero 

sequence voltage (transition to continuous earth fault) 

0 Suppression of earth fault messages in direction of the busbar (optional) 

0 Indicator is reset by an external signal or automatically at the end of a time period 

0 Recording of the transient process (error log for transients) 

 

Wattmetric without residual current increase 

0 The trigger threshold for the zero sequence voltage Uen is parameterizable 

0 The trigger threshold for total current 3*Io is parameterizable for each outgoing circuit 

0 A fixed angle correction can be set for the current transformer 

0 Suppression of earth fault messages in direction of the busbar (optional) 

 

Wattmetric with residual current increase 

0 The trigger threshold for the zero sequence voltage Uen is parameterizable 

0 The trigger threshold for total current 3*Io is parameterizable 

0 A fixed angle correction can be set for the current transformer 

0 Suppression of earth fault messages in direction of the busbar (optional) 

 

 

6.2.1 The basics of resonant earthing 

In medium and high voltage grids, Petersen coils are used to compensate the capacitive 

current across the faulty section by a similarly large counter-flowing inductive current when 

a single pole-to-earth fault occurs. This is done by setting the coil (in the grid's healthy 

state) to an inductive resistance XL that corresponds approximately to the grid's capacitive 

resistance XC. 
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Fig. 2: Equivalent circuit of an earthed grid with P-coil and single pole-to-earth fault 
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b) Impact of different tuning positions on fault current IF 

 

LP, GP P-coil (inductance and conductance) 

C1, C2, C3 Line-to-earth capacitance 

ZF Impedance at the faulty section 

N Neutral point of the transformer 

U1E, U2E, U3E Phase voltages 

UNE Zero sequence voltage 

IC2, IC3 Capacitive currents in the two healthy lines 

IP Current through the P-coil when an earth fault occurs 

IGP Active component of IP 

ILP Reactive component of IP 

IF Current across the faulty section 

 

The following assumptions are made for the derivatives: 

0 The line-to-earth capacitance and conductance are symmetrical 

0 All unbalances are allocated to Line 1 

0 For first observations, no load current is flowing 
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Fig. 4:  Simplified equivalent circuit 

 

For the equivalent circuit in Fehler! Verweisquelle konnte nicht gefunden werden., the fol-

lowing equations can be formulated: 

1 2 3

11 1

22 2

33 3

0

( )
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I I I I

U Y I
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(1.1) 

(1.2) 

(1.3) 

(1.4) 

(1.5) 

The conductances yield 

1

2 3

1

( ) ( )

.

P P

P

Y G
j L

Y G G j C C

Y Y G j C

w

w

w

= +

= +D + +D

= = +

 

(1.6) 

 

(1.7) 

(1.8) 

In a symmetrical three-phase system, the phase voltages are rotated 120° against each oth-

er. This can be used by the rotation operator 120ja e- ¯=  to clearly display the equations. 
2

0 1 a a= + + applies. For voltages U2 and U3 this results in the following expressions: 

2

2 1U a U=    and   3 1U aU=  . (1.9) 

Using it in equation (1.1) yields 

2

1 2 3 1 2 310 ( ) ( )PneU Y Y Y Y U Y a Y aY= + + + + + + (1.10) 

or equivalently 

2

1 2 3
1

1 2 3

ne

P

Y a Y aY
U U

Y Y Y Y

+ +
= -

+ + +
 (1.11) 

Using equations (1.6) - (1.8) yields 

2

1 2 3

1 2 3 (3 ) (3 )

Y a Y aY G j C

Y Y Y G G j C C

w

w

+ + =D + D

+ + = +D + +D
 

(1.12) 

(1.13) 
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Used in equation (1.11) yields 

1 1
( )

U U
ne

U W U OC L

Y Y
U U U

Y Y j B B Y Y
= - =-

+ + - +
 (1.14) 

with 

UY G j Cw=D + D unbalance at the faulty section 

3W PY G G= +  Watt-metric component of YO 

3
C

B Cw=  Capacitive component of YO 

1
L

P

B
Lw

=  Inductive component of YO 

U1N

Yu

BC

UEN = - UNE

BLYW

IF

UNE

 

Fig. 5: Single-phase equivalent circuit for single-pole unbalance 

 

The equivalent circuit for equation (1.14) is displayed in Fehler! Verweisquelle konnte nicht 

gefunden werden.This circuit is valid for low-impedance single-pole faults as well as grids 

with a natural capacitive unbalance under the abovementioned assumptions. 

 

6.3 Harmonics method 

Fig. 6 displays the current and voltage harmonics in the healthy grid. The prerequisite is 

symmetrical series impedance (transformer, line) and symmetrical line-to-earth capaci-

tance. The links between the conductors are also assumed to be symmetrical. Non-linear 

loads on the grid create harmonic currents in the individual phases. Since the load has no 

connection to earth, the sum of the load currents is zero at all times. On the other hand, 

these harmonic currents create voltage drops along the grid's series impedance (line-series 

impedance, transformer impedance). The distortions in the line-to-earth voltage are so 

strong that the currents cancel themselves out across the line capacitance in the capaci-

ǘŀƴŎŜΩǎ ƴŜǳǘǊŀƭ Ǉƻƛƴǘ όŜŀǊǘƘύΦ ¢Ƙƛǎ ƛǎ ǿƘȅ ƘŀǊƳƻƴƛŎ ŎǳǊǊŜƴǘ Řƻes not flow across the earth or 

the P-coil in a healthy grid with balanced earth capacitance even if the line-to-line voltage 

and the phase currents contain big harmonic currents. 
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Fig. 6: Simplified equivalent circuit of a healthy grid 

 

An earth fault changes the situation for the harmonic currents (see Fig. 7). 
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Fig. 7: Simplified equivalent circuit when a single-line-to-earth fault occurs 

 

Because of the 'low impedance short circuit' in phase L1, the line-to-line voltage on the 

healthy phases L2 and L3 will be distorted. On the one hand, this distorted voltage supplies 

a capacitive fundamental frequency current of 50 Hz, which, as described above, is com-

pensated by the P-coil. The harmonic components contained in the line-to-line voltage 

create an additional harmonic current across the faulty section. Bear in mind that the ca-

pacitive conductance increases in line with the frequency, meaning that the same voltage 

amplitude, e.g., for the fifth harmonic, will supply five times more current.  On the other 

hand, the current through the P-coil will be reduced to 1/5 because of the P-coil's five-time 

higher impedance. For the harmonics, the earthed grid can be considered as an 'isolated 

grid' in first-order approximation. 
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Fig. 8:  Vector diagram of the capacitive currents (also applies to harmonic currents) 

Fig. 9 displays the simplified equivalent circuit of a substation with three outgoing circuits 

and a single pole-to-earth fault in phase 1 of line A. Only the harmonic currents in each of 

the phases are shown. It is clear that the sum of the other outgoing circuits' harmonic cur-

rents are flowing through the faulty outgoing circuit. This is valid for each of the harmonic 

orders. 

Key for this method is the distortion of the line-to-line voltage on the substation's busbar. 

This distorted line-to-line voltage creates the harmonic currents to the earth in the healthy 

outgoing circuits. Only the sum of these harmonic currents in the healthy outgoing circuits 

can be measured in the faulty outgoing circuit. 
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Fig. 9: Grid with three outgoing circuits and a single-pole-to-earth fault in L1 of line A. 

It must be noted for the harmonic relay, on the one hand, that the biggest harmonic cur-

rent is measured in the faulty outgoing circuit and that, on the other hand, the phase of the 
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harmonic current is rotated 180° against the healthy outgoing circuits. In relation to a har-

monic, the corresponding harmonic current in healthy outgoing circuits is capacitive and in 

faulty outgoing circuits inductive. See Fig. 10. So all the relay really has to do is correctly de-

termine the direction of the current in relation to the harmonic voltage. Compared with the 

wattmetric method, angle errors generated by the current and voltage transformers hardly 

have an impact. 

Une

Ierdschluss

Iearth fault

Igesund

Ihealthy

 

Fig. 10: Selectable thresholds for earth fault detection 

The harmonics method is a steady-state detection method. 

If switchovers are performed on rings, the indicator of the faulty outgoing circuit will move 

with them as soon as the sectioning point is behind the faulty section. 

The outgoing circuit with the biggest current is displayed for rings. This is the electrically 

shortest distance from the busbar to the faulty section. 

For isolated grids the condition that no current is to flow out of the neutral point is already 

reached for 50 Hz. This is why the harmonics relay can be used for 50 Hz in isolated grids. 

The advantage here is that 100% of the '0 harmonic voltage' is available. 

Limitations of the harmonics method: 

0 Grid with only two outgoing circuits: 

If harmonics are evaluated only by their absolute value, it will not be possible to selectively 

determine the outgoing circuit by comparing the absolute values because harmonic cur-

rents flowing into one outgoing circuit flow out through the other outgoing circuit. The 

absolute values of both currents are the same but have different directions.  

=> Measuring the direction of the harmonic currents enables a selective statement to be 

made on the faulty outgoing circuit. 

0 No harmonics present: 

This method cannot be used if there are no harmonics on the grid. 

The sensitivity of the relay is not very critical because a comparative measurement is per-

formed for each outgoing circuit. The relay always shows the biggest harmonic current and 

the direction is also evaluated when there are only two outgoing circuits. 

0 Very high impedance fault: 

If the zero sequence voltage does not exceed a settable limit value, the harmonic currents 

flowing across the faulty section are very small. 
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6.4 Harmonics method with ripple control systems 

The harmonics method assumes that the grid has enough harmonics. 

Injecting a specific harmonic - for example, with a ripple control system - improves the situ-

ation if the harmonics are low. The ripple control system is usually designed to create a 

harmonic voltage of ca. 1%. This harmonic voltage is available in the observed grid and can 

be used to detect the earth fault. 

A freely definable frequency can also be set in the relay, e.g., 217 Hz 

The duration of the injection of the ripple-control frequency is freely definable, e.g., 6s. The 

detection results can be stored and displayed in the relay. The data can remain stored until 

the earth Ŧŀǳƭǘ Ƙŀǎ ōŜŜƴ ŜƭƛƳƛƴŀǘŜŘ ƻǊ ǳƴǘƛƭ ǘƘŜ ƴŜȄǘ ǊƛǇǇƭŜ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳΩǎ ƴŜȄǘ ϥƛƳǇǳƭǎŜϥΦ 

If the ripple control system is activated by the '6s impulse', the earth fault indicator will not 

immediately move with it when switching operations move the earth fault from one out-

going circuit to another. The last detected state is stored until the next request. A new 

request for a '6s impulse' must be made after the outgoing circuits have switched over. 

6.5 Pulse detection 

A clock system, which is normally connected to the P-coil's power auxiliary winding, creates 

a pulsating current that can be measured all the way to the faulty section. The grid must be 

set to overcompensate by a certain absolute value. Switching on capacitors changes the 

current toward full compensation. This decreases the total current in the faulty outgoing 

circuit and increases it in the healthy outgoing circuits. Only the 200 ms mean values of the 

total current (only 50 Hz component) are evaluated. 

The below figure displays the basics of pulse detection. 
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Fig. 11: The basics of pulse detection 
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Pulse detection consists of switching on a capacitor with a frequency of ca. 0.5 Hz at a neu-

tral point. This detuning changes the residual current across the neutral point. For low 

impedance faults, this current can only flow across the faulty section. The voltage on the 

healthy line-to-earth remains constant, which is why the capacitive currents in the healthy 

outgoing circuits remain constant. This is why a change in the residual current in a 0.5 Hz 

rhythm can only be measured at the faulty outgoing circuit. 

High impedance earth faults create a link to the healthy outgoing circuits. The change in 

current across the fault section caused by impedance Zf changes the zero sequence voltage 

Une and hence the voltage on the healthy line to earth. As a result, the capacitive current in 

the healthy line to earth also changes. Because of this correlation, the faulty and the 

healthy lines cannot be distinguished in the event of symmetrical clocking and high imped-

ance earth faults. 

Unbalanced clocking is a good workaround. With this type of clocking, the capacitor is 

switched on for 1 second and switched off for 1.5 seconds (switch-on/switch-off ratio 

1/1.5.5). This pattern can be repeated as often as desired. It is easy to demonstrate that the 

resulting current changes for overcompensation in the healthy outgoing circuit are the in-

verse of the change in the faulty outgoing circuit. This creates a criterion for high 

impedance transistors in the faulty line so a distinction can be made between the faulty and 

the healthy outgoing circuits. 

 

6.6 Transient earth fault method 

An earth fault consists of three processes with overlapping impacts. 

The following observations are based on the below assumptions: 

0 The grid is switched as a radial system 

0 Injection is one-sided only 

0 Earth fault in phase 1 

Fig. 12 is used to explain the ranges: 

Fig. 12: Equivalent circuit for a faulty grid 
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The following overlapping processes are distinguished: 

0 Discharging of the defective line to earth 

0 Charging of the defective line to earth 

0 Steady-state vibration 

The following sections discuss each of the processes in detail. 

 

6.6.1 Discharging of the defective line to earth 

Important for the discharge process are: 

0 Conductivity of phase 1 to earth 

0 Charging state of the conductivity of phase 1 

0 Low line impedance ZL1 to and in the other outgoing circuits 

0 Impedance of the faulty section itself or the earthing 

The transformer and the loads have a very high impedance and are negligible for the obser-

vations. The two healthy lines are also irrelevant. Phase L1 can be considered as a high 

impedance closed lattice network. The healthy single feeders are switched in parallel, which 

reduces the impedance and increases the capacitance of the equivalent series impedance 

on the healthy lines. The very high-frequency 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. 

! ƭƛƴŜϥǎ ǘǊŀƴǎƛŜƴǘ ŦǊŜǉǳŜƴŎȅ ŎƻƴǎƛǎǘƛƴƎ ƻŦ ŀ ǎƛƴƎƭŜ ŎƻǊŜ ŎŀōƭŜ ǿƛǘƘ ʶǊ Ґ п ƛǎ ŜǎǘƛƳŀǘŜŘ ǿƛǘƘΥ 
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è
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The amplitude of the maximum discharge oscillation (earth fault in the voltage maximum) 

depends on the length of the above-described single core cable: 

 CEZE II
%%

250=  (1.2) 

 

When the earth fault occurs in the voltage's zero point: 

 CEZE II
%%

3

1
=  (1.3) 

 

with 

 13 ECI ECE w=  (1.4) 
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6.6.2 Charging of the defective line to earth 

Key for the charging process are: 

0 Capacitance of phase 2 and 3 to earth 

0 Charging state of the phases' capacitance 

0 Charging voltage ( E1+ E2, E1+E3) 

0 Leakage inductance from the injection transformer 

0 Line impedance ZL1 from the faulty section to the injection transformer 

0 Impedance of the faulty section itself or the earthing 

The distribution transformers or the loads are only considered at a high impedance and can 

be neglected in the first approximation. The load essentially functions as an additional 

damping on the charge oscillation. If the distribution transformer is not loaded, the line is 

essentially only loaded with the transformer's very high main inductance. 

The charge oscillation's limiting element remains the injection transformer's relatively low 

impedance leakage inductance, and, if the faults are very far away, the transformer's in-

ductance to the faulty section. 

A possible transformer delta connection can be converted to the equivalent wye connec-

tion. 

The charging process for the wye connection is displayed in the equivalent circuit in Fig. 13. 

1,5 L
Tr

Z
F

2 C
EU
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Fig. 13: Equivalent circuit for the charging process 

 

The following formulas: 

 Trers LL 5,1=  (1.5) 

 Eers CC 2=  (1.6) 

The frequency of the charge oscillation is reached from 

 
ETrersers

A
CLCL

f
3

1

2

11

2

1

pp
==  (1.7) 

This formula for the charge oscillation frequency also applies when the inductance of the 

transformer LTr is added to the inductance of the line from the faulty section to the trans-

former. It reduces the frequency. An earth fault that is very far away delivers a lower 

charge frequency than an earth fault that is closer to a busbar. 
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Estimation of the leakage impedance over the impedance voltage and the transformer's 

rated apparent power: 

 
nTr
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nTr

ns
TrTr

S

Uu
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Uu
LX

100100

22

º==w  (1.8) 

The initial amplitude of the changing current is reached from: 

 jjw cIcUCI CEMLEZA
Ĕ

3

2Ĕ2Ĕ ==  (1.9) 

 

The impact of the switching moment (angle ) is taken into account by the amplitude factor 

(in the formula, f = 50 Hz): 
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In the maximum of the earth-line voltage of the faulty line ( = 90°) 

 
f

f
II A

CEZA
Ĕ667.0Ĕ =  (1.11) 

For the zero point of the earth-line voltage of the faulty line ( = 0°) c =1 and 
 

 
CEZA II Ĕ667.0Ĕ =  (1.12) 

 

The next figure displays a network with a cable from the busbar to the injection transform-

er and thee outgoing circuits on the busbar. Each of the charging currents are displayed in 

each of the phases. 
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Fig. 14: Grid with power supply line from transformer to busbar and three outgoing circuits 
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The figure shows that the sum of all of the charging currents in the healthy phase flow 

ǘƘǊƻǳƎƘ ǘƘŜ ŎƘŀǊƎƛƴƎ ŎǳǊǊŜƴǘ ƛƴ ǘƘŜ Ŧŀǳƭǘȅ ƻǳǘƎƻƛƴƎ ŎƛǊŎǳƛǘΦ ! ǇƘŀǎŜΩǎ ŎƘŀǊƎƛƴƎ ŎǳǊǊŜƴǘ Ŏŀn-

not be measured as residual current. The above derivations have shown that the peak value 

of the charging current takes on at least the value 0.667* ÎCE of the remaining grid 

(remaining grid = total grid minus faulty outgoing circuit). 

Transient relays evaluate the charging process. The high frequency discharge oscillations 

are filtered out. 

6.6.3 Steady-state earth fault 

In a steady state, the 50 Hz component of an isolated grid's capacitive current flows across 

the faulty section. The earth fault keeps phase L1 in earth potential and both line-to-line 

voltages U21 and U31 drive the earth fault currents across capacitance C2 and C3. These earth 

fault currents must be added as complex vectors. 

Fig. 15: Vector diagram for the earth fault currents 

The component also includes the harmonic currents that are essentially created by the dis-

tortions in the line-to-line voltage, whereby it is important to note that the conductance of 

the capacitors increases or the resistance decreases as the harmonic order increases. Due 

to the decreased resistance, the current increases for the same excitation voltage. In the 

first approximation (disregarding the series inductances, ideal resistors, etc.), the currents 

increase in proportion to the harmonic order. 

6.7 Wattmetric without residual current increase 

The symmetrical component method has been used for decades to calculate the different 

parameters in three-phase systems. 

The zero sequence system is the most interesting for the detection of earth faults. 

The zero sequence system combines all of the components that could conduct the current 

to earth. 

In the case of a single-pole earth fault in an earthed grid, the faulty section is not current 

free even with full compensation. 

The P- coil can compensate the capacitive current but the residual current remains and 

flows from the P-coil across the faulty outgoing circuit, the faulty section and through the 

earth back to the P-coil. 
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P-coils get warm when an earth fault occurs, which clearly shows that active power is pre-

sent in the P-coil when an earth fault occurs. 

In general, the P-coil has a power of 40 kW to 80 kW (Important: this does not depend on 

the voltage levels!). 

For a 20 kV grid, the voltage across the P-coil when an earth fault occurs is 11.5 kV (20 

kV/sqrt 3). 

Together with the resistance the residual current is calculated to be approximately: 

I=P/U 

I=50 kW/11.5 kV 

I= 4.3 A 

All of the isolating ideal resistors that reduce the total resistance and can therefore increase 

the residual current are working at the same time as the P-coil. 

The residual current generally lies in the range of 5 A to 10 A. 
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Fig. 16: Basics of the residual current method 

 

Important notes: 

0 Residual current logging can only be used in earthed systems 

0 Due to phase shift issues with holmgreen circuits, only work with cable type current 

transformers. 

0 For distributed coils, note that P-coils are not allowed to be operating on the faulty line. 
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6.8 Wattmetric with residual current increase 

The design of the P-coil has not changed in the last few decades. 

The electrical power loss of P-coils that were manufactured 50 years ago are also between 

40 kW and 80 kW. 

Back then, the coils almost exclusively compensated overhead transmission grids. 

The ICE of an overhead transmission grid is about 20 to 30 times smaller than that of a simi-

larly large cable network. 

This is why the ratio between Iw and ICE was better than in cable networks in the days of 

overhead power lines. 

In order to achieve similar detection ratios, an active resistance can be added alongside the 

P-coil to increase the residual current for the duration of the measurement. 

This also enables the phase shifts created by holmgreen transformer sets, which are fre-

quently used in overhead transmission lines, to be compensated. 

The residual current can also be increased if the grid was not originally compensated (small 

industrial grids, power plant networks, etc.) 

but you must ensure that no P-coils are on the healthy line. 
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Fig. 17: Basics of residual current increase 
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7. Technical specifications EOR-D 

See the latest EOR-D datasheet for the technical specifications. The current versions of all 

of our documents can be downloaded from our website www.a-eberle.de.  

You can also request a copy by sending an email to info@a-eberle.de . 

 

 

The datasheet with the connection instructions and these operating 
instructions are important documents that ensure the safe operation 
of the EOR-D. 

 

http://www.a-eberle.de/
mailto:info@a-eberle.de
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8. Connecting the measurands to the EOR-D 

8.1 Connecting the zero sequence voltage 

The zero sequence voltage is connected through the voltage transformer's open delta wind-

ing. The zero sequence voltage can be connected to the EOR-D according to the following 

circuit diagrams. All four voltage channels must be connected in the same way. 
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Fig. 18: Connecting the zero sequence voltage and total current 

 

If the fourth voltage channel is used as reference potential, the earthed line (da or dn) must 
be connected to voltage input 'n'. 
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8.1.1 Reference earth 

The reference earth MUST be connected because it is the reference potential for the volt-

age measurement inputs. Not connecting the reference earth will result in faulty 

measurements. 

 

Fig. 19: Position switch for reference earth 

 

If the position of the switch in the red circle is towards the front of the panel as shown in 

Fig. 19, the reference earth must be connected with pin 24 as shown in Fig. 20. 

If the switch is set towards the female multipoint connectors (meaning to the right), the 

reference earth must be connected to pin 22 on the fourth voltage channel. 

 

 

Default: Switch for reference earth towards front panel (and therefore independent of the 
fourth voltage channel) 

Note: 

EOR-D devices up to April 2006 do not have this selection switch. The reference potential is 
therefore set to the fourth voltage channel.  
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8.2 Synchronization voltage Usync 
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Fig. 20: Female multipoint connector 1: Zero sequence voltage Uen1 to Uen4, Usync and auxilia-

ry voltage 

The power supply for the EOR-D is equipped standard for 88 V to 230 VAC and VDC. Other 

voltage ranges are also available. 

The inputs for the zero sequence voltage Uen1 to Uen4 can be used up to a rated value of 100 

V. 

The synchronization voltage Usync (100 V to 250 V) is used as the reference voltage to meas-

ure the phase for the zero sequence voltages Uen1 to Uen4 and the total currents Io1 to Io4. A 

few calculation methods use the quantities for detection. The line-to-line voltage U12, for 

example, can be used as the synchronization voltage. Other voltages that are grid-

synchronized and not affected by a single pole-to-earth fault can also be used. The input for 

the synchronization is designed for a nominal voltage of 230 VAC but a voltage of 50 VAC is 

sufficient. 

The 230 VAC auxiliary circuit can also be used as synchronization voltage. Voltages up to 

400 V line-to-line can also be used but the voltage transformer may not be earthed. 

The voltage is transformed internally into a square wave signal so that no special require-

ments must be met except the required minimum value and synchronicity with the 50 Hz 

voltage. This synchronization voltage synchronizes an internal phase-locked loop (PLL) and 

interruptions in the synchronization voltage in the seconds range have no effect, for exam-

ple, on switching over the internal transformer to another busbar. The PLL is inactive until 

there is a need for synchronization voltage. If a signal is not detected, the last setting is 

used. 
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Because the EOR-D supports up to four busbar sections, up to four synchronization voltages 
can be connected to the device. Bear in mind that only one synchronization input should be 
live, which is why there should be one selection circuit in each of the busbar sections for the 
synchronization voltage. 

 

 

Fig. 21: U-Sync modification for two busbar sections 
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8.3 Total current 

The total current measured at the outgoing circuit is used in the earth fault detection 

method. The total current can either be connected through a cable type current transform-

er or a holmgreen circuit on the phase current transformer. 

The connection through a cable type current transformer is preferred because the summa-

tion (3Io = IL1 + IL2 + IL3) is performed over the magnetic field. The connection is carried out 

according to Fehler! Verweisquelle konnte nicht gefunden werden. 

Another way of reaching the total current would be to use a holmgreen circuit. This has the 

disadvantage that the transformer errors of each of the phase current transformers are 

added, which results in a higher inaccuracy. 
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Fig. 22: Holmgreen circuit 

 

 

Information!  

The following applies to all of the circuit diagrams for the current transformer: P1 is posi-
tioned with its direction of installation towards the busbar 
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9. E-LAN 

E - LAN ( Energy - Local Area Network ) 

Each EOR-D has two equal E-LAN interfaces through which the devices (and other RegSys 

devices) can communicate with each other. 

The E-LAN can connect a maximum of 255 E-LAN participants (EOR-D, REG-DP/DPA, REG-D, 

MMU-D, PAN-D). All of the participants can communicate with each other or be controlled 

centrally (for selection and details, see the operating instructions for WinEDC). 
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COM1
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EOR-D

E1: E2: E3:

 

Fig. 23: Configuration example for three EOR-Ds with two-wire E-LAN connection 

 

E-LAN LEFT indicates the settings for the left bus 

(female multipoint connector 6, terminals b6, b8, b10 and b12 see page 22). 

ELAN RIGHT refers to the settings for the right bus. 

(female multipoint connector 6, terminals z6, z8, z10 and z12 see page 22). 

Each of these interfaces works with a 2-wire line or 4-wire transmission technology (RS-

485). 

Female multipoint connector 6 

Bus-L Ter-
minals 

Bus-R Ter-
minals 

Function 2-wire 4-wire 

b6 z6 IO+ 'Input +' and 'Output +' 'Output +' 

b8 z8 IO - 'Input -' and 'Output -' 'Output -' 

b10 z10 E+ No function 'Input +' 

b12 z12 E - No function 'Input -' 

 

 

A 2-wire cable is usually chosen because it's the only one that enables a bus configuration 

with several participants on the same bus cable. The integrated terminating resistor must 

be switched on for the first and the last participant on the bus cable (option: 'Terminated'). 
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Transmission distances > 1000 m or the use of a booster require 4-wire transmission tech-

nology. The required terminating resistors are automatically enabled (you do not have to 

check the 'Terminated' option). 
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Fig. 24: Networking options with E-LAN  

  



Commissioning Page 36  

 

 

We take care of it. 

 

10. Commissioning 

OVERVIEW: 

The following steps should be performed during commissioning: 

0 Check the wiring 

0 Check the power supply 

0 Install WinEDC parameterization software 

0 Configure/test COM connection to PC 

0 Configure/test the E-LAN connection between the EOR-Ds 

0 Update firmware, if necessary 

0 Load parameter set with switching scheme 

0 Check the voltage and current measurement inputs 

0 Check the digital inputs, outputs and LEDs 

0 Check the communication with the SCADA system 

10.1 WinEDC Parameterization Software 

A CD with the current version of the WinEDC parameterization software is shipped with the 

EOR-D.  

¢ƘŜ /5 Ŏƻƴǘŀƛƴǎ ŀƴ ŜȄŜ ŦƛƭŜ ŀƴŘ ŘŀǘŀōŀǎŜ όΦƳŘōύΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ǘƘŜ ǎƻŦǘǿŀǊŜ ŘƻŜǎƴΩǘ ƘŀǾŜ 

to be installed as one normally would. All you have to do is copy the exe file and the data-

base (.mdb) to a directory of your choice. 

The current software version is:   WinEDC 1.4.5.65.exe 

 

 

Information!  

The parameter database config_dp_xy.mdb is only needed for REG-DP. 
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10.1.1 Function keys in WinEDC 

 

Fig. 25: : WinEDC operating software interface 

 

 

Copy current parameter set from device to PC 

 

Copy current parameter set from PC to device 

 

Open available parameter set on data carrier 

 

Save current parameter set 

 

Print open parameter set (to the printer or a different file format) 

 

Exit WinEDC 
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10.1.2 Connecting the WinEDC software to  the EOR-D 

You will need a null modem cable to connect the EOR-D to the PC. The interface speed for 

the serial connection must be the same for the EOR-D and WinEDC. 

Delivery state of the EOR-D: 

0 Mode: Default; 

0 Baud: 115200; 

0 Parity: None; 

0 Handshake: RTS/CTS (= Hardware) 

Physical connection 

 RxD  2    

TxD  3    

( DTR  4 )

( DSR  6 )

RTS  7  

CTS  8  

GND  5  

  2  RxD

  3  TxD

( 4  DTR )

( 6  DSR )

  7  RTS

  8  CTS

  5  GND

9 pol sub-D female9 pol sub-D female

 

 

The below figure shows how the interface parameters are changed in WinEDC:   

  

The EOR-D and WinEDC now have the same interface parameters and The PC can com-

municate with the device. 

You can confirm this by going to the terminal screen and pressing the <ENTER> key on your 

keyboard. The device with the ID that is directly connected with the serial cable will re-

spond. 
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10.1.2.1 USB serial adapter ς Re-importing interfaces 

In the current version of WinEDC you can re-import the available COM interfaces. You may 

have to do this when you connect a USB serial adapter to the PC when WinEDC is running. 

 

 
Fig. 26: Re-importing COM interfaces 

 
Fig. 27: COM 17 visible after re-import 

 

 

Notes: 

The interface settings do not change when the firmware is updated. 

By resetting all of the parameters (sysreset=590.1), the EOR-D changes to: 

0 Mode: Default; 

0 Baud: 9600; 

0 Parity: None; 

0 Handshake: Xon/Xoff 

Note that any parameters or background programs that are stored on the device are delet-
ed! 

Communication with the directly connected device should be tested: 

In the WinEDC terminal screen, the EOR-D must answer with its ID (e.g. <E1>) every time 
ENTER is pressed.  
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10.1.3 Configure/test communication between the EOR-D devices through 

the E-LAN 

0 The interface parameters must be the same for all devices (master and slave(s)) (see 

parameterization). 

0 Only one device may/must be terminated on the E-LAN. 

0 Unused E-LAN interfaces must also be terminated. 

 

 

 

Connect the serial cable to the COM1 interface of the first EOR-Ds. In the 

WinEDC parameter screen 'EOR-D - Module', enter the correct device ID (e.g. E1:), config-

ure all E-LAN parameters accordingly (pay attention to correct termination!) and press 

'Send to AA:' to send the settings to the connected device. 

This process must be repeated for each EOR-D that needs to be parameterized. 

Communication with the directly connected device should then be tested: 

In the WinEDC terminal screen, all of the devices should answer with their device ID after 

ŜƴǘŜǊƛƴƎ ǘƘŜ ΨŘƛǊΩ ŎƻƳƳŀƴŘ ŀƴŘ ǇǊŜǎǎƛƴƎ ғ9b¢9wҔΦ 
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10.1.4 REG-L commissioning commands 

Alternatively, the interfaces can be configured by entering REG-L commands in the terminal 

screen. 

The following is a list of useful REG-L commissioning commands. 

 

REG-L com-
mand 

Description Example 

dirn Displays all devices connected 
in the E-LAN with their name 
and ID 

<B>dirn 

B:REG-DP 

all,ver& Displays the firmware version 
of all devices in the E-LAN 

<B>all,ver& 

B:REG-DP: Version 2/4/07 from 12/07/12 

all,systest& Number of main iterations 
(main = 318 loop/s); transmis-
sion errors in the E-LAN are 
counted in BL or BR 

<B>all,systest& 

B:  Main = 1295 loops/s 

B:  ECS-LAN TxRep: BL= 0, BR= 0;  ESCC2: BL= 0, 
BR= 0 

all,errstat& 
Creates a list of set system 
error flags 

B>all,errstat& 

B:No errors 
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REG-L com-
mand 

Description Example 

all,status& Creates a list of internal de-
vice information, e.g., relay, 
battery, COM interfaces, E-
LAN settings etc. 

B:Station     :  B:REG-DP  [REG] 

B:REG-DP      :  Software V2.4.07 (12/07/12) 

B:Interval    :  15 m (time) 

B:Format(0)   :  32 channels, 476 entries (5.0 
days), 0 used 

B:Tariff      :  T1 (program) 

B:Relay       :  R1:-  R2:-  R3:-  R4:  R5:-  R6:- 

B:24 V Output  :  OK 

B:LithiumBat. :  OK 

B:StatusRelay :  1 (OK), coupled 

B:Max.L-Level :  0 

B:COM1        :  115200 baud, parity: Off, hand-
shake: Xon/Xoff, ECL 

B:COM2        :  57600 baud, parity: Even, hand-
shake: Xon/Xoff, ECL 

B:COM3        :  -- 

B:BUS-L       :  62K5 baud (2W+),  users-L: 0(0), 
total: 1 

B:BUS-R       :  62K5 baud (2W+),  users-R: 0(0) 

All,setcoms& Displays COM settings for all 
E-LAN devices 

B:SetCOM1 = ECL/115200/P-/XON 

B:SetCOM2 = ECL/57600/PE/XON 

B:SetCOM3 = 19200 

B:SetLanL = 2W+/62K5 

B:SetLanR = 2W+/62K5 

all,sysSN Displays the device numbers <B>all,syssn& 

B:SysSN = 10062642-111.4160 

all,hlist*& 

all,plist*& 

all,qlist*& 

Displays the H, P and Q rows  

setkenn = A: Changes the ID of the device 
that is connected to the 
COM1 interface through the 
PC 

<B>setkenn = A: 
<A> 
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10.1.5 Example: Changing the interface speed of the COM1 interface 

 

REG-L com-
mand 

Description Example 

setcoms Display current interface 
configuration 

<E1>setcoms 

SetCOM1 = ECL/115200/P-/RTS 

SetCOM2 = ECL/115200/P-/RTS 

SetCOM3 = 19200 

SetLanL = 2D+/62K5 

SetLanR = 2D+/62K5 

 

 Copy the row for the COM1 
settings and paste them at 
the prompt 

<E1>SetCOM1 = ECL/115200/P-/RTS 

 Change COM1 settings as 
needed and press <ENTER> to 
confirm 

<E1>SetCOM1 = ECL/57600/P-/RTS 

 

10.1.6 Updating EOR-D firmware with WinEDC 

You will not have to update the firmware if you start using the EOR-D shortly after delivery. 

If there has been a longer period of time between the delivery and the commissioning of 

the device, you may want to download the current firmware version from our website  

www.a-eberle.de and update the EOR-D first. 

 

10.1.6.1 Querying the firmware version with WinEDC 

Entering the command 'ver' and pressing <ENTER> after the connection to the EOR-D has 

been established displays the firmware's version number. 

 

Fig. 28: Querying the firmware version 
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Important notes: 

All EOR-Ds that are connected through the E-LAN must be on the same firmware version. 
You can test this by entering the following commands in the WinEDC terminal screen: 

 

<E1>all,ver& <ENTER>  

E1:EOR- D: Version 01/03/2014 from 21/06/2007  

E2:EOR- D: Version 01/03/2014 from 21/06/2007  

E3:EOR- D: Version 01/03/2014 from 21/06/2007  

<E1> 

 

 

10.1.6.2 Selecting the right firmware file 

The current firmware version can be downloaded from our website. A distinction is made 

between devices before May 2009 and devices after May 2009. 

Firmware section on the webpage Name of the firmware file to be 
installed on the EOR-D 

 

 

 

 

   

Note:  You can use the same firmware with the file extension _UNI on all devices by 
updating the EOR-D bootloader (at least bootloader v 2.12). 
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10.1.6.3 Updating firmware 

0 Put the EOR-D into bootloader mode for the firmware update 

 

 

Important notes: 

In this case the null modem cable must be connected directly to the EOR-D that the firm-
ware is to be installed on. 

When updating firmware, the COM1 interface on the PC must always be set to: 

0 Mode: Default; 

0 Baud: 115200; 

0 Parity: None; 

0 Handshake: RTS/CTS 

 

I Press and hold the reset button on the EOR-D for approx 10 s to put the device into 

bootloader mode. All LEDs are illuminated as long as the reset button is pressed. As 

soon as the EOR-D has switched into bootloader mode, all of the LEDs on the selected 

EOR-D start to flash. Release the reset button. The status LED is red. 

 

 

Note: 

You can press and hold the Reset button for 10 s at any time to take the EOR-D out of boot-
loader mode and put it back into normal mode. 

 

Depending on the front panel and the bootloader, the EOR-D will behave as follows in boot-

loader mode: 

 

Versions Behaviour in boot-
loader mode 

Firmware 

Old front and boot-
loader V1.xx 

 

 

Status LED is red eor_Vxxx.moc  

help_eor_Vxxx.moc 
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Versions Behaviour in boot-
loader mode 

Firmware 

Old front and boot-

loader V2.xx 

 

 

Status LED is orange, first 
outgoing circuit LED is 
green 

eor_Vxxx_UNI.moc  

help_eor_Vxxx_UNI.moc 

New front and boot-

loader V1.xx 

 

 

Error LED is red eor_Vxxx.moc  

help_eor_Vxxx.moc 

New front bootloader 

V2.xx 

 

Operation LED is green; 
Error LED is red; First 
outgoing circuit LED is 
green 

eor_Vxxx_UNI.moc  

help_eor_Vxxx_UNI.moc 
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Important notes: 

Files for two bootloader versions are currently delivered.  

All EOR-Ds that were delivered after March 2009 left the factory with the new bootloader. 
For the new bootloader from version 2.10 the files with the extension _UNI must be used 

This creates the following combinations: 

 

0 Loading FW.moc on device with bootloader 1.xx => ok 
0 Loading FW.moc on device with bootloader 2.xx => Error message: 'Wrong version' 
0 Loading FW_UNI.moc on device with bootloader 1.xx => Abort without error message 
0 Loading FW_UNI.moc on device with bootloader 2.xx => ok 

 

0 Firmware is updated 

With the EOR-D in bootloader mode, perform the following steps: 

 

 

 

Select the function  
'Update firmware update with 
reset' 

Select the directory in which 
the firmware and the 'Help' are 
stored 

The progress of the update is 
displayed at the bottom of the 
screen. 

 

 

 

Note: 

If the EOR-D firmware is updated from a version < 1.4.x, a sysreset = 590 must be per-
formed. Note that all of the parameters and the background program must be reloaded. 

 

I Repeat the steps for all of the other EOR-D devices 

 








































































































































































































