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1.1

User Guide and Notes

Warnings

Types of warnings

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

Danger warns of a risk of death

Warning warns of risk of physical injury

Caution warns of risk of property damage

Structure of the warnings

JAN

Nature and source of the danger!
Possible consequences

SIGNAL | % prevention measure 1
WORD
¥ Prevention measure 2
1.2 Notes
@ Notes on the appropriate use of the device.
2
1.3 Other symbols

Page 14

Instructions

Structure of the instructions:
% Instructions for an action.

% Indication of an outcome, if necessary.

Lists
Structure of unnumbered lists:
List level 1
List level 2
Structure of numbered lists:
1) Listlevel 1
2) Listlevel 1
1. Listlevel 2

User Guide and Notes
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1.5

2.1

2.2
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2. Listlevel 2

Other applicable documents

For the safe and correct use of the regulator, please read the other documents that are de-
livered with the system as well as the relevant standards and laws.

Storage

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

Delivery scope/Order codes

Delivery scope

REG-DP hardware in housing BO1 (19” slide-in device)

Null modem cable (RS-232) to communicate with the WIinEDC or WIinREG operating
software.

CD with current operating software, firmware, operating instructions and datasheet
Removal tool for 19” slide-in device

Operating Instructions

Test report

1 set of project planning documents

Order codes

The current order codes can be found in the current REG-DP and REG-DPA datasheets.

Delivery scope/Order codes Page 15
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3. Safety instructions

The REG-DP/ REG-DPA Arc Suppression Coil Regulator (P-coil) met all of the relevant safety
requirements at the time when left the factory. To ensure that it continues to meet them

and function as it is supposed to do, the user must follow all of the instructions and warn-

ings in the operating instructions.

Y

E & E E e E & &

E& & &

Page 16

Read the operating instructions.

Always store the operating instructions near the device.

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

Never disassemble the device. A device needing service must be sent to the factory.
Make sure the device is only used by qualified personnel.

Connect the device only as described in the instructions.

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

Only use recommended accessories.

Make sure the device is not operated outside of the ratings (see the separate technical
datasheet).

Do not use the device in environments where explosive gases, dust or fumes occur.
Clean the device only with commercially available cleaning agents.

The REG-DP/ REG-DPA P-coil regulator 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 systems). 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.

The upper limit of the permissible auxiliary voltage Uh may not be exceeded continu-
ously or even momentarily.

The REG-DP/ REG-DPA P-coil regulator must be completely disconnected from the aux-
iliary voltage Uh before changing the fuse. The fuse may only be replaced with a fuse of
the same type and rated current.

A REG-DP/ REG-DPA P-coil regulator that shows visible damage or clearly malfunctions
may not be used and must be secured against accidental activation.

Only qualified engineers are allowed to perform maintenance and repair work on an
open REG-DP/ REG-DPA P-coil regulator.

Safety instructions
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4. Technical specifications

Please read the current datasheet!
The REG-DP and REG-DPA datasheets contain all of the standards met by the device.
The same applies to the technical data for current injection and HPCI.

Y

5. Intended use

The REG-DP/ REG-DPA P-coil regulator is intended solely for use in power engineering in-
stallations and facilities where 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 REG-DP/ REG-DPA P-coil regulator is manufactured in accordance with IEC
10110/EN61010 (DIN VDE 0411), Safety class | and tested against this standard before it
leaves the factory.

Technical specifications Page 17
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Applications

The REG-DP/ REG-DPA P-coil regulator is a component of the REGSys™ measurement, con-
trol, regulator and recording system.

EOR-3D

a g3
m EOR-3D

UMTS

EOR-3D

The programmable REG-DP/ REG-DPA P-coil regulator can be used with continuously ad-
justable P-coils in both medium and high voltage grids.

The regulator can also perform all of the measurement, control and recording tasks that are
performed on a P-coil.

The REG-DP/ REG-DPA regulator is a component of the REGSys™ system and can be used
with the REG-D/DA, EOR-D Earth Fault Detection Relay, PQI-D Power Quality Measurement
Device, DMR-D Grid Dynamic Relay etc., at any time. All of the components can be con-
nected to each other through an E-LAN (communication bus between the devices). This
means that the devices that are connected through the E-LAN can be parameterized, pro-
grammed, and their data read out through one interface.

This also means that all of the information can be shared between the system components.
This feature is particularly useful when it comes to transmitting information to a control
centre through IEC 61850, IEC 60870-5-101, - 103 and -104, DNP3.0 or MODBUS protocols.

Applications
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Definitions

REG-DP/ REG-DPA Regulator for P-coil

EOR-D Earth fault detection relay

cl Current injection

CIC Current injection controller

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

"Une' Large index for primary quantities

'Upe' Small index for secondary quantities

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

The basics of regulating a P-coil

Neutral point treatment with a P-coil is one of the most important ways of improving the
voltage quality in power grids.
The main advantage of this technique is the ability to continue operating the network dur-
ing a single pole-to-earth fault.

Medium voltage grids should be compensated as much as possible so that only the residual
current flows across the faulty section when an earth fault occurs.

Overcompensation and undercompensation are only recommended for special applications
or in overhead transmission grids with a higher unbalance.

In the past, the only controlled variable that was used to regulate a coil was the absolute
value of the zero sequence voltage Uy Although this was the obvious thing to do, it
doesn’t always achieve the desired result in today's grids. The increase in power lines has
balanced the grids and reduced the zero sequence voltage. But the load can still affect the
zero sequence voltage and cause it to flicker. This is why other techniques have to be used
to regulate the coil. (For more information, please see the chapter on Current injection).

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 phase-to-earth fault occurs. This is done by setting the coil (in the grid's healthy
state) to an inductive resistance X, that corresponds approximately to the grid's capacitive
resistance Xc.

Applications Page 19
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3E

= Ua If U,
Uon 2 U
N > ’ 1E]
glN Il l
Une Gp Lp le C: 1C 1GCs
Y G T T T
earth \_’/A\\ — lc2 ) )
Ip « 7 /
~_les _~7
uen
i g leotles
v,
ILp

over | under
compensation | compensation

full compensation

a) b)
Lp, Gp P-coil (inductance and conductance)
Cy, G, G Line-to-earth capacitances
Ze Impedance at the faulty section
N Neutral point of the transformer
Usg, Uge, Use Phase voltages
Une Zero sequence voltage
lco, les Capacitive currents in the two healthy lines
Ip Current through the P-coil when an earth fault occurs
lgp Active component of |,
Iip Reactive component of |,
I Current across the faulty section

The following assumptions are made for the derivatives:
The line-to-earth capacitances and conductances are symmetrical
All unbalances are allocated to Line 1

For first observations, no load current is flowing
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For the equivalent circuit in Figure 4:, the following equations can be formulated:

O=1,+L+0L+1 (1.1)

UeYr=1 (1.2)

Uy +Upe)Y, = L, (1.3)

U +U,)Y, =1, (L.4)

Uy tU Y, =1 (1.5)
The conductances yield:

V.-G, 1 (1.6)

Jol,
Y, =(G+AG)+ jo(C+AC) (1.7)
Y,=Y,=G+ joC. (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 a = e 1120 4o clearly display the equations.

2
0=1+a+a" applies. For voltages U, and Us this results in the following expressions:

=2 ==1 and
Using it in equation (1.1) yields:

U, =a’u U,=aJ, (1.9)

0=U_ (Yp+Y,+Y,+Y,)+U (Y, +a’Y,+aY;) (110

or equivalently

Y, +a’Y,+aY,

L_Jne == 3 v o L_Jl (1.11)
Yo+Y +Y,+Y,
Using equations (1.6) - (1.8) yields:
Y, +a’Y,+aY, =AG+ joAC (1.12)
Y,+Y,+Y,;=(BG+AG)+ jw(3C +AC) (1.13)

Used in equation (1.11) yields:
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Y Y
U =- = U=-—=-U (1
Xu +XW + J(Bc - BL) Xu +Xo
Where:
Y, =AG+ joAC Unbalance at the faulty section
Yu =3G+G; Watt-metric component of Yq
B, =w3C Capacitive component of Yq
1
B .= Inductive component of Y,
ol,
Yu I Uen = - Une
N Une
Yw | Bc BL
- L

The equivalent circuit for equation (1.14) is displayed in Figure 5: . This circuit is valid for
low-impedance single pole faults as well as grids with a natural capacitive unbalance under
the abovementioned assumptions.

The next two sections discuss the dependence of Uye and | based on the coil position.

6.2.2 The natural, capacitive unbalance in a healthy grid

In this case, the conductance AG to the earth is negligible compared with the capacitive un-
balance AC of the whole grid. This is why the current is more or less constant across the
faulty section. (see also Figure 5:)

10 T T T
Qf------mmmmm EEEEEEEEETEPE | R

R e e
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' Vresisqri(2) )
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i
......

2
i
P W s e T
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h
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Coilposition Ipos in [A]
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Continuing from the previous chapter, Figure 6: shows the progression of the absolute val-
ue of the zero sequence voltage Uye based on the coil position (l,,s=B U1y). Figure 7: shows
the corresponding locus (absolute value and phase) based on the coil position.

Imag(ven) in [%]

real(Ven) in [%]

The resonance curve of a healthy grid can be described by the following parameters:

Ures Maximum zero sequence voltage
lres Coil position Ipos in Ures point; corresponds to the momentary grid capacitance ICE
L Expected a watt-metric current across the faulty section, when a low impedance

earth fault occurs.

These three parameters are easily determined from the resonance curve.

At the resonance point (Bc=B,), equation (1.14) is simplified to:

Y
Upe, = — Yoav _UY U,y (1.16)
U + w

In order to understand Iy, we have to take a look at the point on the resonance curve
where:

U 1

—= | =— (1.17)

lJRes \E

There, based on the assumption that Y, << Yy, the following equation applies to the corre-
sponding coil position lpes, W=B wU1n.

— — ‘ ~
~

Ue|_ 1 1 1 (1.18)
Q,es \/5 14 j(Bc - BL,W) " j(Bc - BL,W) '
iu +YW w

Multiplying expression
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(Bc —Brw) =Yy (1.19)
by U,y yields
(Bc - BL,W )ulN =l —1 pos,W =YuUw =y (1.20)

Equation (1.20) shows that the difference between the coil position, at the resonance
point, and coil position |y w is equal to Uges /V2 at that point.

A better understanding of the control algorithm that the REG-DP/ REG-DPA uses is obtained
by looking at the inverse of the zero sequence voltage’s progression.

1 Y, +Y, + j(B.—-B
Yo +Yy +i(B-By) o
LJNE qul

The progression is shown in Figure 8: and Figure 9: .

10 T T T

Y S demm e R R —

i e  —

abs{1/fen) in [1/%]

Coilposition in [A]

—————————————————————————————————————————

imagiven) in [%]

—————————————————————————————————————

0 1 2 3 4 5
real(Ven) in [%)]
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6.2.3 Grid parameters calculated by the regulator

During tuning, the regulator records all of the values needed to calculate the resonance
curve and displays the results on the embedded screen.

REG-DP a-eberie A\
A:REEG-DF 18: 25839
(4:5katus @ F1
| Tuhed
36:Emor_surm @
|| Ioome 165.9H w +11.1A F2
12End HL @ | | LRe A.SEL  Tw 1Z2.8H
] an{Unem<U
13Maot_Run @ 11
M F3
06:Unerleart @ o
1-
B077? & 0. 5 o Fa4
] 0 21 - e
B1:777 L TICE STy
| [ 0anE . "T"':'?"P F5
00:0FF L IHin IFeEs IHau
E4R 1EER 1A
@&
AUTO r;;z‘:; ESC | MENU
HAND| VW « ‘ > <

Definitions

loos/lcomp  Current coil position without/with other connected coils in the grid

v Current detuning in [A] or [%]

Une Momentary value of the zero sequence voltage. Can be displayed in [%],[V] or [kV]

Iy Expected residual current across the faulty section when a low impedance earth
fault occurs

lres Equivalent value of the grid capacitance corresponding to the coil position in the
resonance point

IMiin Minimum value to which the coil can be set

Imax Maximum value to which the coil can be set

Based on these determined values, the expected current at the faulty section can already
be determined when the grid is in a healthy state.

The current across the faulty section will be at its smallest value, when the capacitive cur-
rent on the healthy lines is equal to the current through the P-coil. Both currents have
opposite signs and cancel each other, at the faulty section position. However, residual cur-
rent will still flow across the faulty section, even in the presence of full compensation. It is
basically not possible to compensate completely with the classic P-coil.
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Looking only at the 'absolute value of the current' across the faulty section, based on the
set coil position produces the curve displayed in Figure 10: . This representation is also fre-
guently referred to as the 'V curve'.

The quantity of reactive current across the faulty section, meaning detuning v, can be calcu-
lated either as an ‘absolute value’ or as a ‘relative value’. The following equations® describe
these two types of calculation:

Detuning in A: V[A] = Ipos[A] - Ires[ A] (1.22)

Ipos[ A] — Ires[A]

Detuning in % v[%] = Ires[A]

*100 (1.23)

In both equations, positive values stand for an 'over compensation' and negative values for
an 'under compensation'. A value of zero stands for full compensation.

Advantages of specifying absolute detuning

The regulator adjusts the reactive current flowing across the faulty section, so that it always
has the same size. The reactive current is the same size for both large and small grids. Fixed
coils that are installed in the same compensation district do not have to be taken into ac-
count. This results in a clear indication of the size of the expected reactive current across
the faulty section when the regulator has successfully finished the tuning process and an
earth fault occurs.

If detuning is specified as a percentage, the expected reactive current will depend on the
size of the grid (Ires). And in this case, any fixed coils that are installed in the grid must be
considered in the calculation. The actual value of the fixed coil(s), or which and how many
are currently active in the grid, is usually difficult to determine. It is even more difficult to
constantly adjust the regulator to the cumulative value of the fixed coils.

Applications
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If detuning is specified in percentage, the expected reactive current Iy in A across the faulty
section is calculated according to the following formula

(I, +1:)*v
Iv — res fix (124)
100
Iy Detuning current (reactive current ) in A
Lres Current through the adjustable P-coil in the resonance point. |, is equal to the
grid's capacitive current, when an earth fault occurs
Lsix Current of a connected fixed coil on a grid
v Detuningin %

In very large grids, the values recommended in VDE 0228 Part 2 for the self-extinguishing
current limit may be exceeded (up to 20 kV: 60 A, at 110 kV ca. 130 A).

140 —
Al—

T 120+
JE

S 8o /
E P
o' ' 3
S 60 —
& ' s
£ 7~
s e
S sl b "
20(— ;
B |
oL ; I
3 10 20 30 60 kv 110
nominal voltage —
Curve a: Self-extinguishing current limit for earth-fault residual current for grids with
earth-fault compensation. This curve also applies to cable networks with up to
20 kV nominal voltage with a small component of overhead cables even if their
neutral point is isolated.
Curve b: Networks with isolated neutral point.
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7.
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Technical specifications REG-DP

The technical specifications can be found in the current REG-DP/ REG-DPA datasheets. 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 im-
portant documents that ensure the safe operation of the REG-DP and REG-DPA.

Y

Technical specifications REG-DP
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8. Connecting the measurands to the REG-DP

8.1 Connecting the zero sequence voltage

Regulation should be based on the zero sequence voltage measured on the P-coil. A trans-
former error can create an error in the percentage range on the open delta winding by
adding three large voltage indicators U,. = (U + Uye + Use )/3. At small zero sequence volt-
ages, which are found during healthy operation, errors in the percentage range are
relatively big values resulting in an incorrect tuning.

The P-coil's winding is generally designed to apply a zero sequence voltage of 100 V when a
saturated earth fault occurs on the primary side of the transformer. In the following the
secondary circuit is specified in lowercase letters.
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8.2 Connecting the synchronization voltage

The synchronization voltage Uy, is used as a reference voltage, when measuring the phase angle for
both zero sequence voltage U,. and currents [; and /,. A few calculation methods use these quantities
for regulation purpose. The line-to-line voltage U;, for example can be used as the synchronization volt-
age. Other voltages, that are at least 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 up to 230 VAC
but a voltage of 50 VAC is also sufficient. The voltage is transformed internally into a square wave signal
so that no special requirements 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),
hence interruptions in the synchronization voltage in the seconds range have no effect, for example,
when switching the internal transformer to another busbar.

To adjust the P-coil, the regulator usually needs an auxiliary voltage of 230 VAC in the P-coil's motor
drive unit. The regulator cannot adjust the P-coil if it fails. This auxiliary voltage is usually enough to
supply the regulator. The regulator's data and parameters are buffered and do not get lost, which is why
it is possible to use the auxiliary voltage as a synchronization voltage. When used in a system with mul-
tiple busbar connectors, the advantage is that a synchronization voltage is always available, irrespective
of the switching state.

auxilliary supply
/ By AC/DC
Ay

Pl ol & o —| > ?—“l 0

g€ - - S =
" N|Qo|T Row
glelele RN &3 28(32|30| Pin-Nr.
- ® 3 spring bar Nr.

Imax
e
Imin
Une

100V

Uy
230 VAC

e The right hardware version is required to wire the synchronization input with 230 VAC.

This information is displayed on the regulator's status screen by pressing <Menu>, <F3>,
CAUTION | <F5>, <F1>, <F5>:

MeasHW: NTZ2 / 230 V
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8.3 Connecting the potentiometer or the ammeter
(coil position)

The position of the P-coils is measured by the potentiometer's voltage divider ratio. The po-
tentiometer's resistance range (terminal Pot+/Pot-) can be between 150 Ohm and 3 kOhm.
The coil position—inductance function is linearized during commissioning.

i +
Z_line P +5V
Protection
‘ & Filter
] © - .
Imax 3 1 +55V folalt_lfqn-
. mplifier
Row 1. 2 2
Z_line S o 51 kQ A
o 1_actual — ‘ T —
\ — — E—
\
pd D
1 4 6
Row 2:
Imin 2 3 5
T Z_line P- [j I T
— 1

Row 2:

20mA :1-
10mA :1-
5mA :2-
1mA :5-

The below figure shows the corresponding positions of the jumpers on the subprint of cir-
cuit board 3:

A A a0 QLOQQ0 RLOQ0 Wil

AT T =
AL

000 = o

g
%%

%%
=
<X

v,.

%%
-
SR

o’s

X

R

RIRLR,
fatete%es

%

=
ele!

ST
tetetotels

0
o2a%%

%

0
s

X
3
2%

2
(6%

&

%!

%

ag!
ol
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Note: The row 1, position 3-4 is empty and can be used as carrier for spare jumpers and is
potentially allocated (on the following images: orange or light grey jumper).

Potentiometer ( 180 Ohm .... 3 kOhm)

Current-source 20 mA Row 2

Current-source 10 mA

Current-source 5 mA
Row 1

2 | B K|1

Current-source 1 mA Row 2

Row 1 !

2 1 B K|1

4 |lx® ®|3 6 R

Note: The factory settings for the jumpers are for a classical potnetiometer. mA signals
must be changed according to the described jumper settings.

Source of current \ Input resistance Resistance connection
20 mA 235Q 470 Q) parallel 470 Q2

10 mA 470 Q 470 Q

5mA 940 QQ 470 Q) in series to 470 QQ

1 mA 4700 Q 4700 Q
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+
P +5V
O— Protection
& filter
e} 9—‘ > .
3 1 +55V Isolation-
. ’ amplifier
Row 1: " 2 P
Z_line S © T 51 kQ A
—=° | — —
7 T
J D
+
1 4 6
/Q%/v Row 2:
—_ — 2 3 5
Z_line P- [j T T
O)— 1
Row 2:
20mA :1-2&3-4
10mA :1-2
5mA :2-4
1mA :5-6

Figure 18: Coil position across controlled current source

" +
Z_line P +5V
1 O— Protection
| & filter
o] 9—‘ > -
Imax 3 +55V Isolappn-
Row 1: 4 amplifier
Z_line © 51 kQ
I_actual — S A
— A —
\ /]
o D

Row 2:
Imin

- Ow HO{  }e—oON -
———ou oo 14

\
o
I For »o—3

Row 2:

20mA :1-2&3-4
10mA :1-2
5mA :2-4
1mA :5-6

Figure 19: Potentiometer for the coil position in the two-line wiring

If the potentiometer for the coil position is only available as a two-line connection, the con-
nection shown in Figure 19: can be used. In this case, jumper 1-2 in row 1 may not be
allocated. Based on the potentiometer’s maximum resistance, a jumper must be allocated
in row 2 must according to the below table and Figure 17: .

Potentiometer resistance range Equivalent current source in mA

0..2250hm 20
0...450 Ohm 10
0..900 Ohm 5
0...4500 Ohm
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8.3.1 Example of a REG-DP and P-coil connection

The below figure shows the minimum connections that are required between the regulator
and the P-coil, as well as the usual connections that are required between the regulator and
the control room.

REG - DP

!
R6 - AUTO
MANUAL
Status " Status
R9 — Error_Sum
R8 — Earth-fault
RT Umin Petersen-Call
L
R1 — Motor higher
R2 — Motor lower
N
+UH )
BI_1 IE\—' Endswitch higher
BI_2 ~—  Endswitch lower

-UH
+ Pot

Ipos s Pat Coil-Position
- Pot

une | Une F": Une 0..100 VAC
e Il Usgyne: 100 ... 230VAC

BI_5 AUTO
BI_6 Manual
-UH BI_x Binary inputs
Rx Relay
+UH Auxilliary power +
-UH Auxilliary power -
PE PE
(+) L L(+ Auxiliay power supply

() N LC
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9. Operating the REG-DP directly

9.1 Screens and operating controls
@ REG - DP e AT |
- LCD - display
0 DAN-R 143126145
Status ©O / ||:1
5 tuned
PR = ol ———
A ) a0 En-<Un
\l |
A © ki e i
o [ E
0e2
- 01 - Iros |
© IHin Ice THay F
Ega198 1%49A 30h. 93 Escape
- local Menu
AUTO l A [ oca [ESC MENU
|
pRRnE

Serial interface COM1
Return

Arrow keys for the menu
Local / Remote
Arrow keys Higher / Lower
AUTOMATIC
Manual
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9.1.1 Description of the LC display fields

Name of the control .
IQR time
/

AdreSS on E'LAN —— D= DFIN—R 14: 26= 45

Status-line  —= £, 120

Icom 169.40 v -18.2%
Uen  3.94% Iw 36.7TH
20 Uen-=Un
1
£ -
-
LCD-display o.;
a2
0 - Iros
IHin Ice Inay
LENEE 133 30k 93
Figure 22: LCdisplay in regulator mode
Graphical display in the Description
resonance curve screen
Imin End position 'Lower"
v The current coil position I
IMax End position 'Higher'
Ires Currently valid resonance point
Uen Current value of zero sequence voltage Uy
0:REG-TIP F
=5IM1
Tuned
(1) |Une H,.6o % 48,32
(2) |Iomie 111.3 H
(3) L +11.4 % c+1@.@2
4 I1 H.BHH H &.82
6 Ires 188.8 A
6) | Tig 18.6 A
(7) |Ures H.99 X -@.8°
@) |Ifix HH Text BH ()
IIH in Ir'll_e g IH-:I!iE
..... =moaalooooallannoalla ..ﬁ....l.....I.....I.....I.....
(10) (11) (12)

Figure 23: Detailed view

Page 36 Operating the REG-DP directly



a-eberle )A

Graphical display in the

detailed view

Description

Une Momentary value of the zero sequence voltage by
absolute value and phase

Icomp Current coil position including any fixed coils or exter-
nal coils (when information is available in the REG-DP/
REG-DPA)

or
Ipos Coil position without external coils or fixed coils

v Current detuning in % or as an absolute value

11 Current 11 through the P-coil's current transformer

Ires Currently valid resonance point (until the next search)

Iw Determined active current for the whole galvanically
connected grid range

Ures Value of the zero sequence voltage at the resonance
point (maximum Uy for this grid)

Ifix Value of an additional fixed coil
The fixed coil's size and ON/OFF information
must be transmitted to the REG-DP/ REG-DPA

lext Value of an external coil

Imin Coil value in end position 'Down': lower end switch

Ires Resonance point from the last calculation

IMax Coil value in end position 'Up': upper end switch

Coil position inside the set target detuning

Coil position outside the set target detuning

Operating the REG-DP directly
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Status Green Regulator status
Failure Orange Sums - Error message. A short message is displayed in
or the status bar. Details are displayed by pressing
E&: <MENU><F5>
.—V—;. Orange End switch 'Higher' or end switch 'Lower' reached.
A
A Orange Command to position the coil 'Higher' or 'Lower".
\ (Running message)
NZ Orange Earth fault
LED 6 Orange Freely programmable
LED 7 Red Freely programmable
LED 8 Red Freely programmable

9.1.2 Keys on the REG-DP

Function keys (F1-F5)
Used to select different display modes and set-up the REG-DP P-coil regulator.
AUTO key
Used to automatically control the regulator based on the set parameters.
MAN key
Use to control the P-coil manually.
Local/Remote key
The following keys are blocked in 'Remote' mode:

<MAN>

<AUTO>

<Higher>

<Lower>
The menu keys are not blocked. You can navigate the menu and view and change settings.
ESC (Cancel)

Short press of the key:

Takes you up a level in the menu.
Long press of the key:

Returns to the previously active display mode (standard display, large display or
resonance curve)

Controlling the P-coil manually

The 'Higher' and 'Lower" arrow keys are used to control the P-coil in 'MAN' mode.
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Note:
The keys are only active when the regulator is running in manual (‘MAN') mode. If the Lo-

cal/Remote function is active, only in Local Mode.

MENU and arrow keys <=>> and <<>

The Menu key is used to switch between the different operating modes (Display, Recorder,
Statistics and Troubleshooting) and to switch to 'SETUP' to set parameters.

In 'SETUP', the left and right arrow keys <=> and <<=> are used to browse between the dif-
ferent menu screens. Function key <F1> can also be used to browse between menu
screens.

ENTER
Used to confirm a change to a parameter in a 'SETUP' menu.
Repeat function

If a key is pressed and held for a longer period of time, the key's function is repeated every
second. The repeat frequency increases after about 3 s.

9.1.3 Plug connection on the front

Serial interface COM1

9.2 Connecting the P-coil regulator to external devices such as a
laptop or modem.

Nullmodemkabel

P Ak WiINEDC 1.2.2.11 - confiy 20080422 - 7927 E =B x|
REG'DPA a.ehelieA [e2e O Cptinen T

AYREG-DPA  13:31:33 Ehye] o< B 4|

vEsale

2h Slen Sum Hand: Stor e 2020 | ECRON B URA] | 2 | Toovisd | Logiuch | Sweis |
4 a 5 FrghP =
e Itos 131,60 v +18,5% .
Uen™ "0.38%x Iw 18.60 <> ST
20{len~2zln L Regokaig
1 '
a Algoen
: Esctichiuse Uern U
Widszanditesnag
s 3 L rs Pasbdupdiy
0' 2 - = Inbasebnshns
i ! O Reque
S tee:  AEEERD R
i
INin Irex Inon D Eigaegs >
220H 2008 LOOR Hidre
LEDs
user Bafs
£ Pt Spas
D> & @° <p o Sasenuer
ol anpuerdials -l
= ~

I = | 10 3402z 4
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9.3 Operating basics

The operation of the REG-DP(A) P-coil regulator is fully menu driven.
The following applies to setting or changing parameters:
Switching between AUTO/MAN operation
<MAN> Switches to manual operation
<AUTO> Switches to automatic operation
Switching between local/remote operation

Press the <local/remote> key to switch between local and remote operation mode
(Note: You can also use the menu to switch operating modes)

Switching operating mode - menu and parameterization

Pressing the <MENU> key displays a list of the available operating modes

REG-DP a-eberleA
A:REG-DF 1E:@E: 33
04:Status ® ; ‘
MEMLI 172, ..
36:Stor_Sum @ -
12End HT @ Dizrlad ﬂ
13:Mot_Lauf @ SETUF‘ —
06:Une>Uerd @ J
00AUS ™ ﬂ
00:AUS ™ : :
' Error descrirtion
00AUS ™ ﬂ

\._
@
auto| A | local B pse | mENU
remote

"HAND| V‘ < > 4|

REG-DP a-eberleA
H: EEG-DFP 16:85:54 |

04:Status L]

- MEMLI AR o !
36:5tor_Sum @
BT Recorder ﬂ
13Mot_Lauf @ LDgFi IE' .
06:UnexUerd @ J
00:AUS ° Statistics ﬂ
00AUS ™

FPanel

00:AUS ™ F5

\._
@
auto| A | 'ecall Esc | mEnu ‘
remote

"mmn| V‘ < > .J|

Press <F3> to select menu item 'SETUP'
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A: REG-DF le:@7:1T
04:Status [ ]
SETUP
36:Stor_Sum @
Control
12End HT @
ey ) Initial oreration
06:UnexUerd @
O0ALS ® Ortions
foaus . Sustem
00:4US L]

\._‘
[ ]
auto| A | 'ecall Esc | mEnu ‘
remote

ol v o« > 4|

-
-

F:

F3

F4

F5

ENENEIE

a-eberle

Use <F1> to <F5> and the left and right arrow keys to browse through the parameters.

REG'DP a-eberleA
A: REG-DP 1628749
04:Status [ ]
Tolerance rande +18
#®sw Sm @ |lof Une referred
to Uref
12End HT @[ waltade ak +1
13Mot_Lauf @ %&ﬁ?ﬁgsg?l
06:Une>Uerd @ I
00:4US ® -1
00AUS o||dUne = 28 X ——
00:AUS of|[1 ... 1B@&] -18a

L ]
L auto| A | lecal B ese | menu |
remote

HAND| V‘ < | 2 4|

Set the value of the parameter with the function keys.
<F1> Increments the value in large steps
<F2> Increments the value in small steps
<F4> Decrements the value in small steps

<F5> Decrements the value in large steps

n
-

F2

F3

F4

F5

Bl | ]

Use < <= >and < = > to change the value in the number range in the right column. This

makes it easy to navigate through very big number ranges.

In some 'SETUP' menus, <F3> is configured with special functions.

To confirm an entry, press <ENTER>. The regulator switches to the next highest menu

level.

Press <ESC> shortly to exit the Setup menu.

Press and hold <ESC> to exit parameterization and return to the original display mode.

Operating the REG-DP directly
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If this menu is displayed, the regulator may be running in the background if its operat-
ing mode is set to 'AUTO".

The 'Higher' and 'Lower' keys are locked in 'AUTO' mode.
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9.4 General functions

9.4.1 Display options

Note: Switching between different display modes: In addition to the menu, <F1> can be
used to switch between display modes without having to first press the <MENU> key.

The following menu is displayed by pressing <MENU> <F2>,

REG-DP a-eberle‘L
A!REG-DP 16:83:22
04:Status L . F ‘
Disklad
36:Stor_Sum @
et ® Resonance ﬂ
13Mot_Lauf @ Detail
L F3
06:Une>Uerd @
00:AUS L] LRLEN MRS o ﬂ
00:AUS L]
F5
00:AUS L]

™
"L AuTO| A jocal ESC | MENU |
remote

"HAND| " < > 4|

You can switch between the regulator's different display modes in this screen:

The upper rows never change regardless of the display mode you select:

1. row:

A: Address of the regulator on the E-LAN bus
REG-DP Name of the regulator

15:12:10 Time

2nd row:

This row displays the regulator's current status and search delay. If a search delay is not
displayed, the regulator is still within the parameterized tolerance limits.
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9.4.1.1

Page 44

<F2> Resonance curve:

REG-DP a-eberleA
H: REG-DF 168: 26839
04:Status L]
Tured
36:Emor_sum @
Icome 165.9A v +11.1A
12End HL @ | | LIne oAy Tw 12.8A
F0{Une-sU
13Mot_Run qi
£
D6:Une>Ueart @ a
B0:777 L] 0.; e
a2
B61:277 » ]
0. 0] = JegHE
00:0FF L IHin Ires IHay
Z01R

F1

F2

F3

F4

F5

This screen displays

the status of the regulator

the measured values Une and Ipos

the calculated detuning current v and the active current Iw

the resonance curve as a graphic

The following values are displayed from the 3rd row:

Parameters

\ Description

Uen Current measured zero sequence voltage Une in % in relation to 100 V as

secondary voltage of the voltage transformer or as primary voltage in V

Ipos Current coil position in A or % that was measured and linearized using the

potentiometer. When a fixed coil is activated, there is an option to display it
on the screen.

v Current detuning in relation to the resonance point that was measured or

calculated in the last search process

Iw Calculated active current component in A across the faulty section when a

low impedance earth fault occurs.

The upper and lower end position of the P-coil are also displayed as a summary message by

an orange LED. The movement of the P-coil is also displayed as a running message by an or-

ange LED.
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<F3> Detailed view:

REG-DP a-eberleA
A: REG-TF 16:18:59
04: Status L
Manuwal: stok i
36:5ta_Sum @
Ure g, 88 LU F2
12End H/T @ || Toomi* 624.8 H
Y 77
13Mot Lat @ || T1 B.83 A £
06:Une>Uerd @ Ires PP
brar e
00:AUS L] Elﬁes i F4
00.AUS [ ]
IH in Iﬂﬂﬂ F5
00AUS ™ - [y e
b ESC | MENU
L > |

The screen displays the following information:

Regulator status

Measured value for the zero sequence voltage U., by absolute value and angle

Current coil position l,os

Calculated detuning v

Current measured across converter |, by absolute value and angle

Calculated curve parameters les, lw and Uyes

Parameters Description

Uen

Current measured zero sequence voltage U, in % in relation to 100 V as
secondary voltage of the voltage transformer in V or as primary voltage in
kV.

Ipos

Current coil position in A or % that was measured and linearized using the
potentiometer. When a fixed coil is activated, there is an option to display it
on the screen.

Current detuning in relation to the resonance point that was measured or
calculated during the last search process

Measured current for current transformer 1 (e.g., the current that was ac-
tually measured across the current transformer by the P-coil in A)

Last measured or calculated coil position in A at which the maximum zero
sequence voltage (Ures) was found

Calculated active current component in A across the faulty section when a
low impedance earth fault occurs.

Ures

Calculated zero sequence voltage U, at the resonance point (lyos => lres)

Alternative for
Ires, lw, Ures:

Ires Last measured or calculated coil position in A at which the maximum zero
sequence voltage (Ures) was found

d Grid damping in A or %. If specified in %, an activated fixed coil can be taken
into account (configurable)

k Calculated grid unbalance

Operating the REG-DP directly
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9.4.13

<F4> Large screen:

REG'DP a-eberleA
A: REG-DF le:11:1%8
04:Status L ] | F1
Marwali: stor L |
36:Stor_Sum @
12End HT @ || Uk D DD ] F2
13Mot_Laut @ .
F3
06:UnexUerd @ Tcome E E H C E A J
00:AUS [ ] F4
00:AUS L ]
00AUS (] Ilmn: R RO S O S Pmﬂ Fs

o2 R

The following is displayed:

® Regulator status
® Measured values Uy and I

©®  Current coil position I

The following values are displayed from the 3rd row:

Parameters Description

Uen Current measured zero sequence voltage U, in % in relation to 100 V as sec-
ondary voltage of the voltage transformer in V or as primary voltage in kV

Ipos Current coil position in A or % that was measured and linearized using the
potentiometer. A fixed coil that is activated is not displayed on the screen.

Alternative

Uen Current measured zero sequence voltage U, in % in relation to 100 V as sec-
ondary voltage of the voltage transformer in V or as primary voltage in kV

v Current detuning in relation to the resonance point that was measured or
calculated in the last search process

v (SP) Set target - Detuning

Changing the display options

Key Switching screens
<F3> Ipos <=>v, v [Target position]

Graphical display of the coil position

The graphic shows the current coil position in the P-coil's |, t0 Inax adjustment range. The
measured or calculated resonance point I, is indicated by a downward pointing arrow.
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9.4.2 Menu item/menu structure Setup
REG'DP a-eberleA
A: REG-DP 16:11:41
04:Status [ ] SETUF F1
365tor_Sum @
12End H/T @ Control F2
Tk () Initial oreration e
oe:UrexVed @} 00| =
00AUS ® Options -
00:AUS [ ]
Sust

00:AUS [ = F

=) < > -

This menu contains the setup options for the following groups:

F2: Control

| R-Control |

| F4 | | Earth fault | | Parallel operation |

| F5 | | Umax | | |

F3: Initial operation

| F2 | | Voltage measurement |

|

ion | | F3 | | Current measurement | |
| F4 | | (Current Injection) | |

[F5 | | P-Coils | |

F4: Options

Simulation

Display Options

| |
| Net model |
| |
| |

Up/Down continuous moving
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F5: System
| F2 | | Language | | LCD Saver | | LCD - contrast |
[ F3 ] [ coM&E-LAN | | Date&Time | | |
| Station ID | | Password | | |
| Station name | | Status | | |
9.4.3 Recorder for coil position and zero sequence voltage

The recorder's screen is accessed by pressing: <MENU> <F1> <F2> The recorder enables
the progress of various selectable quantities, which are to be displayed.

Note:
The following data are recorded using the default settings:

Channel 1 Ipos (coil position)
Channel 2 Une (absolute value of the zero sequence voltage)
Channel 3 Une phi (angle of the zero sequence voltage)

9.4.3.1 The Recorder screen

REG'DP a-eberleA
A: REG-TIF 18:33: 23
04:Status [ ] F1 ‘
Tune=d )
36Emor_sum @ IFros 1o9 Upe —
12End HL @ 16588 FI_ : B'?.S U ¥ JFZ
13Mot_Run @ SR : 1
F3
06:UnesUeart @ I
EO:Cl_alive @ E e gT F4
ElCon @ o
= dT
00:0FF [ ] ﬂ

The screen shows the chronological progression of coil position Ipos and the zero sequence
voltageUne as a one-line diagram. The linearized coil position Ipos is displayed on the left in
A and the zero sequence voltage Une is displayed on the right in V logarithmically over
three decades, which corresponds to a range of 0.1 V to 100 V.
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In the grid, all of the current values are at the top. These current values are characterized
by the small downward pointing arrows. The measured values are also displayed digitally to
make them easier to read.

The regulator's current status is displayed in the form of digital values for Ipos and Une,
meaning that the regulator's status is also displayed in 'Recorder' mode.

Function keys

The current feed rate is displayed in the bottom right corner of the display and can be se-
lected in several increments by pressing <F4> and <F5>:

12s/Div

1 min/Div
5 min/Div
10 min/Div

<F1> and <F2> are used to switch to History mode. The memory can be searched forward
or backward using the arrow keys.

Recorder settings

Pressing <F3> in the Recorder screen displays the next menu and the below described set-
tings for the recorder.

REG'DP a-eberleA
R:REG-DF 11:47:13
04:Status F1
ot Recorder e - o
- Sorolling "
12End_HAL 1 Pixel

13Mol_Aun Time search

2]

00:0FF

Fill L 1
i S -

[ ]

L]

[ ]

&

06 Une>Usart @
[ ]

00:0FF *
L

StartsStop

00.0FF Start Fs

.ﬂﬂte’;ﬂ ESC MENU
Telvy <>
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REG'DP a-eberleA
F:REG-DF 11:47:59

Recorder B F

04 Status

36:Enor_sum
Channel 1

Disklad left| ™

12End HA

13Mat_Run Channel 2

Display right| ©

Channel 3

00:0FF = 7
Cinvisiblel

EEE B

®
L]

L]

[ ]
O6Unes>Ueat @
L]

00.0FF [ ]
L]

-n
o

00:0FF

o AUTO

local B g5 | mENU
remote

< »| 4]

<F2> Scroll (screen 1):

This parameter is used to set different feed rates for <F1: > and <F2: > at which the Record-
er's memory is searched. The following increments can be selected for each key:

1 Pixel
1 Div

3 Div

5 Div

1 min
1h

<F3> Time search (screen 1):

REG-DP a-cberte AA
F:REG-DF 11:42:32
04:Status L
Shiow +18 Fj
FEno sum @ REc$rjder:—Data —
12End HL @ = e +1 =
13Mot_Fun @ 1
F3
06:UnesUsart @ E' B3, 2816 ;:}
LA 11:48: 24 |
00.0FF L]
00.0FF L] -la e |

® AUTO

local I pge | mMENU
remote

<|> .J‘

L ]

To speed up memory searching, enter the date and time of the period you would like to ex-
amine. The period corresponds to the position of the recording pen.

Select the value you would like to change with <F3> or using the < <<= > and < = >arrow
keys. Use <F1>, <F2> or <F4>, <F5> to set the desired value.
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Press < ESC> to cancel the entry and <ENTER> to confirm it.

<F4> Used space (screen 1):

REG-DP a-eberleA
R:REG-LF 11:49:82
04 Status F1
Recorder
36:Enor_sum | Fill I_.EUE].
o4 X
12End_HA 142 dads F2

13:Mot_Run
F3

EllENERE

00:0FF F:
00:0FF

clear Recorder =3

ESC MENU

< »| 4

L
L]
L]
L]
06:Une>Usart @
L
L ]
L]

-n
o

00:0FF

The actual amount of space used is displayed in % or days.
How the recorder records

Every second, the recorder checks whether the measurement channels to be recorded have
changed in relation to a set threshold. A full data set is stored in the recorder when either
the upper or lower threshold is exceeded, creating a very compact recording.

The memory is set up as a circular buffer, meaning that as soon as the buffer is full the old-
est datasets are overwritten. The thresholds are set to record normal changes in the grid
for three channels over a period of ca. 1-2 months.

<F5> clears the memory.

<F5> Start/Stop (screen 1):

Press <F5> to stop or start a recording. Pressing this key freezes the recording, for example,
to transfer the data to a PC at a later point in time.

<F2> Channel 1, left graph (screen 2):

The allocation and the thresholds of the measured values to be recorded are freely defina-

ble:

Measured value Description

Not used No recording

Une Absolute value of the zero sequence voltage U,., stored in V, displayed as
parameterized — knu is also recorded

Une_Phi Angle of the zero sequence voltage Uy, in relation to Ugync

11 Absolute value of the current input |, in A (recording of secondary value
and kni)

I11_Phi Angle of the current |5, in relation to Ugync

12 Absolute value of the current input |, in A (recording of secondary value
and kni) - (the regulator is delivered ex factory with only one channel - 11).

Operating the REG-DP directly Page 51



We take care of it.

94.4

9.44.1

Page 52

Measured value \ Description

12_Phi Angle of the current 12, in relation to Usync
Ipos Coil position in A
Usync Absolute value of the synchronization voltage.

<F3> is used to set the threshold that triggers a new recording. If the value changes more
than the resolution that is set on the recorder (in %), the new value is used for the record-

ing.
The zero sequence voltage Une is stored logarithmically and displayed on a logarithmic
scale. This recording guarantees a good resolution even for small zero sequence voltages

Standard allocation for the left channel: Ipos

<F2> Channel 2, right graph (screen 2):

The options are the same as for channel 1
Standard allocation for the right channel: Une
<F4> Channel 3, (hidden) (screen 2):

Additional information can be stored in this channel, for example, the angle information of
the zero sequence voltage U,..

Standard allocation for the hidden channel: Angle of U,

Caution:

When the value that is set to be recorded by a recording channel is changed, all of the data
in the recorder are deleted.

Statistics

Displaying statistics

The statistics are displayed as summary statistics or as statistics in calendar weeks (CW).
Press <F3> to switch between the different screens. Press <F1> or use the <<=> and <=>
arrow keys to scroll to the different values displayed in the below table.

The following data are recoded as statistics:

Automatic Summary time of Automatic mode: Overflow at 100 000 h
Automatically switches the output to days: d

Motor On Summary time of the adjustment commands 'Higher' and 'Lower’
The P-coil's 'Mot_Run' entry is also taken into account.

Earth fault duration Summary time of the earth faults including transient earth faults

Current injection Period during which the Cl was active

Search Number of started search processes

Tuned Number of successful tuning processes
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Tuned NC

Number of unsuccessful tuning processes

Tuned Umin

Number of reached Umin positions

Transient earth faults

Number of transient earth faults
(earth faults smaller than the set transient earth-fault time)

Earth faults

Number of continuous earth faults (without transient earth faults)

Iw — Increases

Number of residual current triggers (Number of R_on)

Triggers

Number of triggers (when the tolerance range is left)

9.4.4.2 Summary statistics:

REG-DP

a-eberleA

04:5tatus
36:Emor_sum
12End_H/L

13:Mot_Run

00:0FF

-
L]

L]

L]

D6 Lineseatt @
L]

DO.0FF *
L]

00:0FF

R:REG-DF 11

P34:40

Statistics
since B@1.81.98

Automatic
B: 33133
Motor on
BiEG: 12

EarthFault
A:6a8: 88

1-5..

REG-DP a-cberie AA
R:REG-LF 11: 351868
04:Status L ]
Statistics 240 .
3GEno_sum @ since B@1.81.98
12End HL @ | | Search
13Mot_Run @ 19
06:Une>Ueart @ TU.r'lE‘d 3 e
OD0FF * | Tuned.n.C.
00 0FF * 8
00.0FF @||Turned Umin a
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REG'DP a-eberleA

R:REG-IF 11:35:18
04:Status L ]

Statistics & o
36Eno_sum @ since B1.681.948
12end HA @ | |EarthF-Trans. 8 nJ
13Mot Run @

F3

TR O EarthF-Ferm. 8 1] AAAJ
O0OFF ® || Iu-Increase _fij
00 0FF L]
00:0FF L] ﬂ

n=Ene
remote

ol LN

Figure 33: Statistics screen 3

REG'DP a-eberleA
R:REG-IF 11:35:37

Statistics 45, .
since B1.81.98

Une > threshnluii

04:Status

36:Enor_sum

-
~N

12End HAL

13:Mot_Run

00:0FF

n
-

00:0FF

EEEE B

L]
L]
L]
-
0B:UnesLeat @
-
[ ]
L]

00:0FF

nEnE
remote

ol LN

Figure 34: Statistics screen 4

REG-DP acberie A
R:REG-DF 11:35: 58
Statistics Sk o

04:Status

36:Enor_sum

-
~N

12End HAL

13:Mot_Run

0COFF Clear sum

00:0FF

Clear all

EEEE B

L]
L]
L]
-
0B:UnesLeat @
-
[ ]
L]

00:0FF

nEnE
remote

<> 4]

Figure 35: Statistics screen 5
The recorded statistics can be deleted on the last screen.
Delete sum: Deletes the data except for the calendar week counter

Delete everything: Deletes the sum and the calendar week counter
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9.4.4.3 Statistics by calendar week:

REG-DP

a-eberleA

04:Status
36Enmor_sum
12End_H/L

13:Mot_Run

00:0FF

®
L]

L

L
O6Unes>Ueat @
[ ]

00.0FF ]
L]

00:0FF

R:REG-DF 11:

36138

Statistics
Wi 92616

Automatic
B:EE:11

Motor on
@i @a: 36

EarthFault
A:6a8: 88

L5 o

+1

Sum

-18

'ﬂﬂhﬂ ESC MENU
Telv) <> -

The above figure displays the statistics for calendar week 34.

\i

F3

F4

F5

a-eberle

A calendar week is selected using function keys <F2>, <F4> and <F5>.

The data can also be read out using the terminal window in the WinEDC/WinEOR parame-

terization software by entering the following REG commands and then copied and pasted

into an Excel spreadsheet or Word file:

9.44.4 Statistics examples

A WinEDC + EOR 1.45.65 -

Datei COM  Terminal Optionen 7

‘ 5

4

EOR-D | EOR-DM | RegDFi&]| Parel  Teminal | Logbuch | Service |

<Py espstatisy

Summary statistics:

<A>espstatist
Statistics

Sum

since
01/01/1990

Auto Mo- Earth- SearchTuned Tu-
nedNC nedUmin

torOn flt

02:21: 00:06:0 00:

57 9 01

00: 6

Statistics from CW 42 to CW 44
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espstatist 42 44

Statistics

Auto  Mo- Earth- Se- Tuned Tu- Tu- EarthfltW Earthfltlw-Incr Trigger
torOn flt arch nedNC nedUmin

CW42/2001 00:00:0 00:00:0 00:00:0 O 0 0 0 0 0 0
0 0 00

CWwW43/2001 00:00:0 00:00:0 00:00:0 O 0 0 0 0 0 0
0 0 00

CW44/2001 02:26:3 00:03:0 00:00: 6 5 1 0 1 0 0 2
3 1 01

Sum 02:26:3 00:03:0 00:00: 6 5 1 0 1 0 0 2
3 1 01

& v cop 14565 S - - --

Datei COM Terminal Opticnen 7

EOR-D | EOR-DM | ReaDP(4) | Panel Teminal | Logbuch | Service |

<Prespatatist 42 44

Statistik.
Auto MotorEin Erdschl StromEin - Suche  Abgest AbgestME AbgeUmin Erdschi Erdschl lw-Erhich Auslozg SuchSE extenSE
Kiw/42/2014 0:00:00 0:00:00 0:00:00 0:00:00 a a a a a a
Kiw/43/2014 0:00:00 0:00:00 0:00:00 0:00:00 a a a a a a a a a a
Kiw/44/2014 0:00:00 0:00:00 0:00:00 0:00:00 a a a a a a a a a a

Summe 0:00:00 0:00:00 C:00:00 0:00:00 0 0 0 0 0 0 0 0 0 0

EspSTATIST 4244 =0
| <P

Definitions

Auto Time in automatic mode

MotorOn Motor switch-on time

Earthflt Total time of earth fault

CurrentOn Current injection time (when using optional current injection)

Search Number of search triggers

Tuned Number of successful tuning processes

TunedNC Number of tuning processes; the coil was adjusted to the best possible

tuning point but was outside the parameters

TunedUmin Number of tuning processes in which Uen was below the minimum
threshold. The tuning point is either:

the last tuning point
OR
the standby position

(parameterizable)

Earthfltw Number of transient earth faults
Default setting 7s

All earth faults that extinguish themselves within 7s are considered as
transients
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Earthflt

Number of earth faults

Time by earth fault that is longer than the set transient time

lw-Incr

Number of residual current increases
When the additional resistor is controlled by the REG-DP

Trigger

Number of search triggers

The regulator goes into search mode; the regulator doesn't actually have
to search for anything if the original Uen value is reached within the time
delay

SeachCl

Number of searches with optional current injection

Note: This does not change the coil position

externalCl

Number of external current injection requests; typical with EOR-DM (in
EDCSys) for the admittance technique for earth fault detection

9.4.6 Troubleshooting

F1

F2

F3

Fa4

REG'DP a-eberleA
R:REG-DF 13: 23044
04:Status [ 2
Marwal: stop
36Enmor_sum @ - -
Error descrirtion
12End HA L ]
No ervaor
13Mot_ Run @
06:Une>Usartt @
00:0FF *
00:0FF * ;
00.0FF ™ Acknowledde =3 Fs

L
® autol A | Pl eee | menu
remote

el vy </ >

<

Errors are displayed in the status bar as soon as they occur. Detailed information is ob-
tained by pressing <MENU> <F5>.

If several error messages are displayed, use the < > keys to scroll through them.

Press <F5> to acknowledge an error message. All acknowledgeable errors are reset at the

same time.

9.4.6.1 Non-resettable errors/critical errors are:

Status LED is extinct — the device must be sent in for inspection.

Firmware error— the firmware doesn't match the used hardware

Cl (current injection) not available

Blown Cl fuse

These messages display until the cause of the error has been fixed.
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9.4.7 Panel mode screen
REG-DP a-eberleA
A: EEG-IF Bgid4ei 19
04:Status
select device & F

36:Errar_sum

1 F2

12End HA

13:Mot_Run
F3

EllEllE B

E1:EOR-T |
E2:EOR-T —

00:0FF

00:0FF

L
L]
L]
L]
D6:Une>Ueart @
L]
L]
L]

€
a

0C:0FF

ol -
auto| A | leca B psc ‘ MENU
remote

ol v I o« >

In Panel mode enables other devices that are installed on the same bus (E-LAN) to be ac-
cessed. All of the devices on the bus are listed in this mode. Use the function keys to select
a device. Press <Return> to select and display a device.

The LEDs do not change but all of the keystrokes affect the selected device!
Panel mode is exited by a long press of the <ECS> key.
The first press of the <ESC> key takes you back to the list of devices.

You know you are in Panel mode when the time at the right top of the display has been re-
placed with !Panell.

REG'DP a-eherleA
E1:F3&1 '"PAMEL !

Bindreindands

04:Status

36:5tEr_Sumn

le..ii.. 9 S8..ii..l
El: GEHEHEEEE BEEEEEEE i

T2End_H/T

13:Mot_Lauf
F3

00AUS F4

O0:ALS
F5

[=]
L=
[e]
[=]

-]
- ]
- ]
L
DEUnesllerd €3
2
2
o

O0:ALS

local
remote

AUTO‘ A ESC‘ MENU‘

T=7] < -]
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9.5

9.5.1

9.5.2

a-eberle L

The Status menu

Key sequence <Menu><F3><F5><F1><F5>

A variety of information on the REG-DP/ REG-DPA can be queried in the Status menu.

Status screen 1

The first screen (with Current Injection Feature 1/7) displays information about the firm-
ware version (here REG-DP: 2.6.03) and release date, the hardware version and the battery
charge level,

A: REG-IIF 11:13:11
Statu=s 147

REG-DF = 2 G, 6316

ZFL : 2 &

Mes=— HH HTZZ2- 223Gl

FAr 4 ME

Eatt : Ok

manw facture date:

17.87.13 1@A: 38 47

zerial number

13873897-111. 4IEB

as well as the manufacturing date and the serial number (here 13073097) followed by the
item number (here 111.4160). A. Eberle’s head office uses this item number to determine
how many of the slots on the REG-DP/ REG-DPA are allocated.

Status screen 2

Screen 2/6 displays the binary states of the REG-DP/ REG-DPA.
H: REG-DF AZ:5AI12

Statu=s 2<5
%{Eck ;

L
|

E-Elock = @
Coupling: @
|

5]

5|

5}

Ifi=0n

Binln
Relads

BEAEEEE
AL AR
LED= BHEEE2E1

Information Description

L/R L=Local; R=Remote
Block 0 = Regulator not blocked; 1 = Regulator blocked
R-Block Residual-current-increase resistor: 0 = not blocked; 1 = blocked
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Coupling Clutch (parallel operation of two REG-DP/ REG-DPAs): 0 = OFF; 1 = ON
Information through binary input (input function Clutch)

IfixOn Fixed coil: 0 = OFF; 1 =ON
Information through binary input (input function Fixed coil)

Binin State of all binary inputs (hex coded)
Ex.: Bl 1 and Bl 2 ON = 00000003 (1+2=3)

Relay State of all relay outputs (hex coded)

LEDs State of all LEDs (hex coded)

9.5.3 Status screen 3
A:REG-DF 5154129
Status 346 .

Secondard values
Une =

EENENE
S
Lot oo

s 1o4. 177
IPos & 137.7727

R i 3l1.e°C

All of the values for the analogue channels used to measure the current and voltage are
displayed as secondary values.

The value for the potentiometer is displayed in %, the value for the coil position in A, and
when resistor control is enabled, the value calculated in the temperature model is dis-
played.

9.5.4 Status screen 4

H:REG-DPF R:&3 RA:REG-DF 18:34:42
remote=
Status 4.6 ‘e Status 4-7 ‘e w
analod-channel anal od-channel
1 Ausd. 28 mA: B.88 1 ——
2 Au=sd., 28 mA: 9.49 2 ——
I —— B ===
4 —— g ———
9 === 5 —-
F === 5 ——=

For plugged and parameterized analogue modules, the momentary values can be verified
and compared with the values in the control system.

The right figure shows a device without analogue module
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9.5.6

9.6

i

a-eberle

Status screen 5

E:EEG-TIF R:31
Statu=s S5

Merkmale:
FF_HO_ComMM
SE

CER: 31
COMZFIR: 97

This screen displays an overview of the features used in the REG-DP/ REG-DPA. In the ex-
ample, PP_NO_COMM stands for parallel control without communication, ClI for current
injection, CBR is a special feature, and COM2FIX is used to set the speed of COM2 to a spe-
cific value.

Status screen 6

A:EEG-IF 11:14:11 |A:FEG-IF 11:14:42
Status &7 . Status 74T
current indection current indection

tdFe 180, 2082,
V=1 0m s Kxx

control ler StatusFlad=s: BEEE
Sh-versiont 2. 2. 91 ErrorFlads @ EE0E
Hil—tde 23110 xwms, .

Hi-wer=ions xxx Binln :@@EEz
Hi—=kr : Felals: HEAEA

LED= :@1AH

When current injection is enabled and the REG-DP/ REG-DPA and the current injection con-
troller are communicating, the hardware version, firmware version and the states of the
current injection controller's binary inputs and outputs are displayed.

Password protection

The menu item 'Password protection' is accessed
by pressing <Menu><F3><F5><F1><F4>

Password protection helps prevent unauthorised users from changing parameters.

Note:

Parameters can always be changed through WIinEDC even when password protection is
used!
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H: REG-IIF AZ:59: 39

Fassword = 1

Flease

seleck = 2

TE==T ———
U=er 3
= 4
= S

Five users can be added. All users have the same access rights to all parameters.

An additional option for User 1 is that this user can change the passwords of the other us-

ers.
A: REG-IF HI:EH: 14
1
e 1 —
Fleaze enter

Fas=word: 2

old:
3

FiEL
-_——— 4

FIE L)
—————— g

Function keys F1 to F5 are used to select a specific user and enter their password

Passwords must always be 6 characters long. Here, the function keys correspond to num-
bers 1 to 5.

Disabling password protection

A:REG-IF B9 838 3T
1
Er 1 —
Flease enter
Fas=sword: 2
olds
3
REWE skt
—————— d
=N
T 5

User 1 enters the old password and for the new password, the sequence 111111.
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H: REG-ILF A9 E2: 45
Sd=tem G
LCD Sawer

OFF

Date & Time

Faz=word

Fassword Protection
iz not actiwe!

4

a-eberle Za.

The above screen displays showing that password protection has been disabled.

Factory reset: Master reset:

Pressing <F2> in the Status menu resets the controller:

REG'DP a-eberleA
A: REG-IF 11:15:28
Status 147 eee A

REG-DF : 2.5.83
23.84. 16

CFU : 2,
Meas—HNE NT22/ 238
Batt  :
manufacture dat -
17.87.13 18:=35: 4?

Master reset? =
00.0FF ESC Cancel. <2 0K

ool a ) e
ol v <>

04:Status

36:Emor_sum

1ZEnd H/L

13Mot_Run
F3

06:UnexUeart

00:0FF

00:0FF

& & & & & & & &

A master reset resets all of the parameters to their factory settings.

The communication and interface settings remain unchanged

A master reset is the same as the REG-L terminal command sysreset=590
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10. Commissioning

This section describes the commissioning process for the REG-DP based on a typical config-
uration of a resonant earthed neutral system.

Note

The following sections and the 'Commissioning' menu on the regulator are structured in
such a way that the regulator can be fully commissioned by carrying out each of the steps in
the sequence in which they are described.
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10.1 Hardware — Wiring

REG - DP
)
R6 - AUTO
L MANUAL

Status - ———  Status
R9 r— Error_Sum
R8 — Earth-fault
RT L Umin Petersen-Coil

L

R1 Motor higher

R2 Motor lower

+UH I
t\—' Endswitch higher
BI_2 ~— Endswitch lower

>
L~
-UH
+ Pot
Ipos s Pot H Coil-Position
- Pot
Une :I Une PI Une 0...100 VAC
Upe Ugne: 100 ... 230VAC
BI_5 AUTO
BI_6 Manual

-UH Bl_x Binary inputs
Rx Relay
+UH Auxilliary power +

-UH Auxilliary power -
PE
L(+)
L()

PE
)L
() N

Auxiliay power supply

—O—O—C
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Page 66

The wiring described in the following steps must either be performed or checked:

Y

Y

V2
V2

Auxiliary voltage Please observe the regulator's permissible auxiliary voltage
(see type plate)

End switch messages from the P-coil to the regulator
(note the auxiliary voltage for the end switch)
(note the type of end switch: NCC/NOC)

End switch Higher (Input I1)
End switch Lower (Input 12)

Adjustment commands from the regulator to the P-coil
(auxiliary voltage for the motor contactors)

Motor Higher (Direction Imax: Relay R1)

Motor Lower (Direction Imin: Relay R2)

Connect the Potentiometer to the desired type of circuit. Changes may have to be
made to the way the potentiometer is wired to the coil.

Zero sequence voltage Uen of the P-coil's winding

Reference voltage at the Usync connector

Note:

Check the direction of the coil adjustment: The voltage divider ratio must increase when the
current (coil position) increases.

Y

Please check for firmware updates if the device was delivered more than six months
ago. The current firmware versions can be downloaded from our website www.a-
eberle.de .
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WinEDC Parameterization Software

ith the current version of the WinEDC parameterization software is shipped with the

REG-DP/ REG-DPA.

contains an exe file and database (.mdb), meaning that the software doesn’t have

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 WinEDC 1.4.5.65.exe

10.2
ACDw
The CD
is:
The bel
10.2.1 Funct

config_dp_2016_04_xx
ow will guide you through the regulator's initial set up using the software.

ion keys in WinEDC

i, WinEDC + EOR 14565 -

File COM Options 7
M| =S| & A

EORD | EORDM FegOF) | Panel | Teminal | Logfie | Service |
= 2
- General
- Communication
El- Contral [}
i General

E arth fault, Urmin, Umax
i~ Resiztor Control
Farallel Operation

=+ Commizziohing

E| H_eg-DF'
i e Measurement

E = YT PRE Y

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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10.2.2
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Connecting the WIinEDC software to REG-DP/ REG-DPA

You will need a null modem cable to connect the REG-DP/ REG-DPA to the PC. The interface
speed for the serial connection must be the same for the regulator and WinEDC.

To set the interface speed for the regulator, press <MENU><F3><F5>.

A: REG-DF 19: 861 56
CorMl 154...
MODE
ECL
EAUD
115208
Parity
off
Handshake
RTS~CTS

The computer is directly connected to the REG-DP/ REG-DPA's COM1 port.

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

EWinEDC + EOR 1.4.5.65 - - Eigenschaften von COM1 x|
File [ COM | Options ? Anschlusssinstellungen |
e COM 3
o i
— COM 4 -
Bits pro Sekunde:
EOR COM5 Lo
EI COM 6 1 Datenhits: |8 -
@ COoMmsB
COM Setti Baritdt: |Keine -
ings L\\,
Disconnect ey || =
Disconnect On Deactivate Flusssteuenng l—_lHanjwara =
Read COM-ports again
Meodem... ‘wiedetherstelen
- MEgsUrEmEnt
-+ Binary Inputs 0K I Abbrechen | Ubermehmen |

The REG-DP/ REG-DPA and WiIinEDC now have the same interface parameters and the PC
can communicate 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.

A WinEDC + EOR145.65 e 8
Datei COM Terminal Optionen 7

2hd 2| | A

EORD | EOR-DM | RegDP()| Panel  Teminal | Logbuch | Service |

PR 1

<0
<0>
<>
<03

Terminal COML: 115200, N, 8, 1, RTS/CTS 7653 24 Bytes b5/06/2014 19:54:4
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10.2.2.1 USB serial adapter — 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 WiIinEDC is running.

L WinkEDC + EOR 1.4.5.65 - 2016.04.20 - WinEDC + th M555_mm_ 77
File Options 7 le [COM] Options ?
ol @ | COM 3 o @ COM3
) i i 7l
COoM 4 - = COoM 4 —
EOR COMS5 R COM 5 Le
o] coms 1 3] COM®
Com8
COME
COM Settings
COM Settings
Disconnect
Disconnect Disconnect On Deactivate
Disconnect On Deactivate .
Read COM-ports again
Read COM-ports again I/\\s Modem...
I e MEaztrement
Modem... :

Binary Inputs
; Relays

FEaEtremeant
Binary Inputz
Felaps

i LEDs

E N YT o

User BOFs
i finalogue 1403

10.2.3 Updating REG-DP/ REG-DPA firmware with WinEDC

You will not have to update the firmware if you start using the regulator shortly after deliv-
ery. 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 regulator first.

10.2.3.1 Querying the firmware version with WinEDC

Entering the command 'ver' and pressing <ENTER> after the connection to the REG-DP/
REG-DPA has been established displays the firmware's version number.

A WinEDC + EOR 14.5.65 ESREe <

Datei COM Terminal Optionen ?

EOR-D | EOR-DM | RegDP()| Panel Terminal | Lagbuch | Service |

<Pewver
REG-D'P: Yersion 2.5.00 vom 06.10.74
<P

Terminal COMS: 115200, M, 8, 1, RT5/CTS
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10.2.3.2

Querying the firmware version on the REG-DP/ REG-DPA regulator

The firmware version is queried on the regulator by pressing:

<MENU><F3><F5><F1><F5>
A: REG-DF 11: 16224

Statu=s 147 -
REG-0OF = 2.A. EE

CPL 2B
Mess—HW: HTZ2-~ 238l
FAM 4 ME

Eatt Ok
marifacture dakte:
17.87.13 1@: 38 47
serial number
1387389 7-111. 4IEE

10.2.3.3  Selecting the right firmware file

The current firmware version can be downloaded from the A.Eberle 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 REG-DP/ REG-
DPA

& V2408
fr Gerate ab Mai 2009

y 2009

mo el de Mayo 2009

& v2.4.08
ir Gerate vor Mai 2009

devices before May 2009
a dispositivos realizado antes de Mayo 2009

dp_2504.moc
Typ: MOC-Datei

help_dp_2504.moc
Typ: MOC-Datei

dp_2504_B2012_UNLmoc
Typ: MOC-Datei

help_dp_2504_UNLmoc
Typ: MOC-Datei

B =

Page 70

Note: With a REG-DP/ REG-DPA bootloader update (at least bootloader v 2.12), you can use
the same firmware with the file extension _UNI on all devices.

Note: The advantage of using a bootloader from version 2.12 is the so-called RAM backup
for devices with battery-buffered memory that were manufactured until September 2014.
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Updating firmware

a-eberle

Put the regulator into bootloader mode for the firmware update

The regulator must be in bootloader mode before the update can start. There are two ways

to do this:

Option 1

Option 2

the Status

mode.

Press <MENU><F3><F5><F1> <F5> to access

%  Press and hold <F1> for about 10s.

M The regulator switches into bootloader

lator

Switching off the power supply on the regu-

% Press and hold <F1> to switch the pow-
er supply on again.

M The regulator is in bootloader mode.

Update firmware

With the regulator in bootloader mode, perform the following steps:

oM Options 7

Font...
convert OEM-Font

EOR Commandline Mode \ce]

Versid Initial "Return”
[Versi Show Ctrl Chars
Bt | RegSys Terminal

P e

g&: Send Background Program

eg‘ v Send Firmware with Reset

¢
-D: Ve Send Firmware without Reset
-D: Ve

Find...
Find Next F2

Data Logger

Memory Dump

Flash-Datel auswihlen

gunenre [oFEE0P o] @k

1lx

S-Rec sender [oom1: 115200, M, 8, 1, RTS/C lioos1n/5aae560 521458937004A00053%:

[awrepc 13201 lo/x|

i E10] 5 5]

EDRD | RegDP(AI| Panel Temind | Logtuch| Semvce |

o ver
FEGDP: Versin 2333 vom 180308

Select the function
'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

Notes:

:

The regulator displays a chain of digits until the update has been completed.

® The update does not affect the initial parameterization.
® The update must be repeated if the regulator's power supply is interrupted during

the update.

® The regulator restarts automatically at the end of the update.

¥ Query the version number to make sure the update was successful.

Commissioning
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10.2.3.5 Bootloader update

A bootloader update is performed in the same way as a firmware update.

The update file always contains the bootloader number. Ex.: boot_2.14.moc

Note: The bootloader is the same for all devices (REG-DP/ REG-DPA(A), REG-D(A), PAN-D,
EOR-D, PQI-D and DMR-D)

Warnung @
Die Datel "boot_W214.mot™ ist weahrscheinlich
ein Urlader.

Ein Update des Urladers ist normalenweize nicht
notwendig. Ein Downgrade des Urladers endet
zogar oft als Servicetall.

Trotzdern fortfahren’?

Ok

10.2.3.6  RAM backup after bootloader update
Why back up the RAM?

For devices that were manufactured before August 2014, parameters, background pro-
grams, logbook and recorder data are stored in battery-buffered RAM. If you don’t want to
rely on the function of the battery, you can store the parameters in the non-volatile
memory.

To perform a RAM backup, put the REG-DP/ REG-DPA in bootloader mode as described in
10.2.3.3.

Urlader 2.12 B2:83:141

(-]
>
> (=]
Com = 8-1-P-
Baudrate 3 C 115286 E
RESET
<MENU> B

FEAM Backup AbbBruch

Press <MENU> on the REG-DP/ REG-DPA to access the RAM Backup menu.
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Urlader 2.12 B9:84:87

RAM BACKUP | El
ins FLASH

RAM_INIT ==
MASTER-RESET | < n

zurick | 4| 5

Figure 52: RAM Backup menu without backup
Press F2 to write all of the data to the non-volatile memory.

FAM BACKUP? JA

NEIN | El

Urlader 2.12 B89:84:24 Urlader 2.12 BA9:84:37
«[=]

zurick | 4| 8 Abbruch

Figure 53: Press F1 to confirm the request (YES) to perform the RAM backup. BUSY .... =
backup in progress

Upon successful completion of the RAM backup, the menu will display the backup in the se-
lection list.

Urlader 2.12 B9:85:681
EAM BACKUF: 0Ok < EI

EAM BRACEUR
ins FLASH | < El

B9:34:37 __RAM RESTORE
2012-65-25 aus FLASH | ¢ (=]

RAM_INIT ==
MASTER-RESET | 4 n

zurick | € E‘

Figure 54: Press F3 to select and restore the RAM backup

Parameters, a background program, the logbook and the recorder data that are restored
from a RAM backup are restored to the date on which the backup was performed. Logbook
and recorder data that were logged after that date are no longer available.
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Urlader 2Z.12 @9:85:58 Urlader 2.12 B9:B06:05

RAM INIT? JA < E] RAM IMIT: OK < EI
nem | <[] RANBACEER | < L]

«[2]| B |«
< ﬂ RASTENLRESET | 4 n
zurick | < E] zurick | < E]

Figure 55: Press F1 (YES) to confirm the restore

If the restore is successful, the message RAM INIT: OK displays

The restore is instantaneous. There is no progress bar as is displayed when backing up to
RAM.
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10.3 Important commissioning steps (basic parameters)

Note: The following steps can be performed without having to connect the P-coil to the
medium voltage grid.

The regulator switches on in MAN mode and the parameters are set to their factory set-
tings.

The below steps align the P-coil regulator with the data on the P-coil. To access the com-
missioning menu, press

<MENU><F3><F3>

The below parameter input screens are available:

REG'DP a-eberleA

H: REG-DF B9 EE ZE

Initial or. e o -
Woltade measurem.

04:Status F1

36:Emor_sum

1ZEnd H/L

TRz Curtent meas.

]

00:0FF F4

&
L
L
*
O6Une>Ueart @
L
oo : P-coils -

00:0FF

local
remote

AUTD‘ A ESC | MENU

waol v [ <« »| 4

Screen 1

REG'DP a-eherleA
A: REG-TF (51 HYE T
Initial oe. 22 ﬂ

InkFutsOutruts

04:Status

36:Efror_sum

12:End_H/L F2

13:Mot_Run
F3

06:Une>Ueart

SCHDA

00:0FF F4

O0:0FF
F5

& & & & & & & &

00:0FF

local
remote

&
i AUTO| A

ESC MENU ‘

ol v o« >

Screen 2

Commissioning Page 75



We take care of it.

10.3.1 Adding coil data

@ ¥ Note: Commissioning can be performed in the same sequence as the menu items are
displayed. We recommend setting the basic parameters on the regulator itself.

Voltage measurement (MENU><F3><F3><F2>)

REG-DP aceberle A\ F2: Conver5|o_n r_atlo for the voltage transformer
A*REG-DF FETER T for a 20 kV grid is knU = 11547 V/100 V = 115
Zimm : Voltade trafo: 3 Une| © (default)
12.5 d_'WL o knll P F3: Nominal voltage of the transformer to meas-
. R — —| - ure the zero sequence voltage in V (range 20 V to
et ® ANt MeiERa u| ® 120 V); Default = 100 V
00.0FF * ihuerse Pnlaritﬁo 4 F4:
O0:0FF L ]
F5
00:0FF L ]

Current measurement (MENU><F3><F3><F3>)

REG-DP a_ebeﬂeA F2: Nominal current of the transformer to meas-
B REG-TF ECT T ure the actual current through the P-coil in A
04:Status . N
e Current I1 1-1... F1 F3: Conversion ratio of the current transformer —
- nominal current measurement range selectable through jumper (1
12End_HL 11 1A 2

A/5 A) knll = 1.0 (default)

F4: Input function, OFF = channel not used:

13Mot_Run knIi

\i

1.88

assidnment of
I1

00-0FF 0OFF F4

inverse Folaritd

00:0FF

L]
&
L ]
L]
06:Une>Ueat @
&
L]
L]

F5

00OFF F5: Reverse polarity

Tee=lv) <> 4]
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y
a-eberle <
P-coils - Coil parameters (P-coil data)
(MENU><F3><F3><F5>)
REG-DP HberIeA F2: P-coil data: Coil range, end switch information
RIREG-DP____ ©9:08:53 etc.
s P-coils 1/3... F1 F3: Coil calibration — Automatic determination of

36:Emor_sum
12End_H/L

13:Mot_Run

00:0FF

L
..

..

[

06 UnexUeart @
™

O0:0FF L
'.

00:0FF

Data of P-coil

P-coil —
calibration

P-coil -
lineari=ation

b AUTO

ESC ‘ MENU |

HAND

RINAEY

F2

F3

\'i

the coil's operating times, end switch position and
motor drive overrun

F4: Coil linearization Manual alignment of the
potentiometer information on the regulator with
position indicator (in A) in the P-coil

P-coil data
REG-DP aeberle 2\ Screen 1/3
A:REG-DF @9:@9: 32 F2: I_min coil’s smallest value in A
04:Status L ] — - 1 - - .
-0 &7 [FREEE. SEn e F3: |_max coil’s biggest value in A
12End HA @ I_min: 5.8 A F2
13Mot Run @ I_max: o
0:UneUsart @ 158.8 A
00:0FF L ] F4
00:0FF [ ]
F5
00:0FF ™
9 AUTO ESC ‘ MENU‘

HAND

REG-DP

a-eberle A

04:Status
36:Emor_sum
12End_H/L

13:Mot_Run

00:0FF

L
..

..

[

06 UnexUeart @
™

O0:0FF L
™

00.0FF

A:REG-DF B9:@9:51
Data of P-coil 2/3...

End switch:
make

Soft end switch
active: Off

Soft end switc
jf="H a.

Soft end switch
hidgh: 9999.68 A

AUTO

HAND

F2

F3

F4

F5

Screen 2/3

F2: End switch - End switch information wired as
normally open contact or normally closed contact

F3: Soft end switch

Commissioning
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10.3.2  Automatic coil calibration on the REG-DP/ REG-DPA

(<MENU><F3><F3><F5><F3>)

Pressing <F2> starts the automatic coil calibration during which the below P-coil data are
determined by the regulator.

Test and assign the coil position to the end switches 'Higher' and 'Lower’

Operating time for the P-coil for the adjustment of the P-coil across the whole range
Coil backlash

P-coil overrun

Checking the correct movement direction (up or down)

Detection of wiring errors in the position detector’s range

Non-linearity behaviour of the potentiometer

Calibrating the coil

REG'DP a-eberleA
A: REG-DF B9 18146
04 Stalus ] = = = -
Coil calibrationl-3..
36Enor_sum @
Continue with
12End HL @ art Start =
13Mot_Run @ abEEE with Fa
06 Une>Ueart @ Stl:lp
00.0FF ® Help Fa
00:0FF [ ]
Thin T4.127? Tha F5
00.0FF Y 1 | L o o |

Ty <> -
When calibrating the coil, the system first searches for the 'Lower' end switch. The P-coil is
then adjusted to the 'Higher' end switch. Once that's done, the coil backlash and coil over-

run are determined in the middle of the adjustment range. The P-coil is then set to the
lower end position in preparation for linearization.

Successful coil calibration is displayed on the screen as follows:

REG-DP a-eberleA
A:REG-DP 16:39: 49
04:Status [ ] - - - = ‘
e o Coil calibrationl- 3..
o Successfulld
12End HL @ || finished! Start i
TaMofun @ || continue with e
06 UnesUeatt @ Fi ar ESC Stor J
60CI_aive @ Help Fa ‘
B1:C1_on °
Inin 11.7% Tnay Fs5 ‘
D0:0FF Y hlllllllll

Telv) <> ]
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The calibration results are displayed on the next screens of the 'Coil calibration' menu,
which are accessed by pressing <F1>.

REG-DP aeberie AA
A: REG-DF B 28 23
04:Status L . . . F1
FPotbi-linearity 2-3...
36:Stor_Sum @
12End AT @ | [ TR F2
13Mot_Lauf
F3
06:Une>Uerd @
D0:AUS [ F4
D0AUS [ ]
F5
00:AUS ® || hin i
Shark L Shop

.ﬂﬂhﬂ ESC MENU
Telv) <> -

REG'DP a-eberleA
A: REG-DF 18:48: 21
Data of P-coil 3-3... ﬂ
Imin: 3590 at 11.7 %
Imax: 381A at 51.6

run—time: 65.2

04 Status

36:Enor_sum

12End_HA F2

e

13:Mot_Run
F3

06:Une>Usart
after-running: 4.3

lost motion: B.8

Fot-linearity: -———

BO:CI_alive F4

D D w0

B1:Cl_on
F5

® & & & & & & 5

00:0FF

.ﬂﬂhﬂ ESC MENU
Leely) < > -

Check the wiring if the non-linearity of the potentiometer characteristic is too high (> 2%). If
only 2 lines are used, the non-linearity can be increased.

Imin

Coil's compensation current in the lower end switch position. In the example, the potenti-
ometer has a value of 4.5%, which corresponds to a coil current of 20 A.

Imax

The coil's compensation current in the upper end switch position. In the example, the po-
tentiometer has a value of 95.4%, which corresponds to a coil current of 200A.

Operating time

The time needed to move the coil from the lower to the upper end switch.
Overrun

The time that the drive continues to run after the stop command.

Coil backlash

The hysteresis, caused by the mechanical backlash between the coil's iron core, air gap and
potentiometer is determined.
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10.3.3

Page 80

The hysteresis is only compensated if the coil is controlled by the regulator. It doesn’t work
if the coil is adjusted externally (directly on the motor drive unit).

Linear error
Linear error of the potentiometer
The error should be smaller than 2%. Larger deviations are a sign of an error in the poten-
tiometer or a faulty connection.
Possible reasons for errors
The power supply for the coil's motor drive is not switched on
The wiring of the higher and lower commands is inverted
The wiring of the end switch information is missing or inverted

The connection to the potentiometer is wrong or incomplete

Manual coils - Linearization

All coil calibration does is to assign a specific current/position value to the two end switches
in Ampere. If the scaling on the P-coil's mechanical display is not linear, the regulation has
to be linearized. For the following steps, we recommend positioning someone at the regu-
lator to read the actual values in A and set the coil to the desired value for linearization.

This figure displays the distances on the P-coil’s scale in in-
crements of 5 A.

iy

REG-DP a-eberleA
A REG-DF 18:44: 32
04:Status & - N . F1
linearisation +18
36Emor_sum @
RL*%1 _ IrasCA] F2
12End HL @ || ack. 26.2 +1
13MoL Run @ i 11. 7=+ S | COPY £3
06:Une>Ueart @ E Eé : E EBE idt=5
B0:Cl_alive L ] EE g : S S -1 F4
B1:Cl_on * =2 . & : & & o
00.OFF e|| & 4.8 @ | 1o
® auto ‘ A | el esc | menu

o] v < »|

We recommend following the below linearization procedure:

Adjust the P-coils manually to the lower end position —
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¥ Note: The coil is already in the lower end position at the end of the automatic calibra-
tion. You can immediately start with the manual linearization
Select up to 8 reference points, bearing in mind that more reference points should be

used in the lower part of the P-coil because that's where non-linearity is usually the
highest.

Only use reference points that are indicated on the P-coil's mechanical display. These refer-
ence points should always be approached from bottom to top - one direction of motion - to
ensure there is no backlash.

% Adjust the coil to the next reference point

H: REG-IIF 18:44:15
lineari=ation +1A
et =—j ;o= L[H ]
ackt. Z6.7 +1
1: 11.7= S8« | COPY
21 5l1.6 JAE |RL*]
Kt H.H8 o}
d: H.H 5}
=H H.H 5] -1
=H H.H8 H —
T H.H 5}
=H H.H 5} -1A

% Use the < = > arrow key to select the next row (in this example Row 2, the row with
the value for the upper end position)

A: REG-DF 18:44:55
lineari=zation +16
RL%]1 Ira=sCA]
ack. Z6.2 +1
1= 44 =2 Copy
25 Sl.6> EEE+IH[H]

4:  G.0 2]
] H.A8 0} -1
= H.A8 H —
T H.4 o}
=) H.A8 0} -15

% The value for the 300 A in Row 2 is automatically moved to the next row

% Press <F3> (Copy[R%]) to accept the measured value returned by the potentiometer on
the P-coil
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A: REG-TF 18245242
linearization +16
RL+]1 Irao=sLCA]
act. 26.2 +1
R S COPY
] S = SA4FRL*]

3: B0 &
5 H. 38 A -1
= H.H B ——
T: H.H A
=H H. 38 A -1A

¥ Correcting the current value in A to the P-coil value that was set on site
A: REG-DF 18: 45833

lineariszation +168
RL%]1 IrosLA]
act. 26.2 +1
1: 11.7 COPY
ZH A Es Ea4 |01
38 5l.&
4z M. 8 5]
= H.8 o} =il
=H H. @ aj——-
T M. 8 5]
=H A.8 o} -1a

¥ Repeat the last four steps until all of the eight values have been set or . has been
reached.

¥ Remember to press <ENTER> to confirm the determined linearization table.

Once linearization has been completed, it is advisable to download the determined param-
eters from the regulator and back them up.

| & S| B A

EORD| EORDM RegDPA) | Panel | Teminal| Logfie | Sewice |

Factory settings for certain parameters

If you are only going to use the regulator's standard functions — classic regulation of a P-coil
—, the following default settings can be adopted:

The binary inputs and outputs are predefined upon delivery, but the settings can be
changed for all inputs and outputs.
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The best way to set the parameters that control the regulator's behaviour is to go through
the control menu items (<KMENU><F2><F2>) and set the desired parameters.

The below is a short list of the recommended settings for classic regulation without addi-

tional current injection:
<F2>: Regulation

Regulation screen 1/2

<F2>: Default param

Default param Screen 1/4
F2: Search method

F3: Une tolerance:

F4: Delay search by:

F5: Delay forced search by:
Default param Screen 2/4
F2: Target tuning Type

F3: Target tuning

F4: Min adjustment dlpos/ %:

Default param Screen 3/4
F2: Exceed resonance peak:
F3: Readjust Uref/min:

F4: Une angle measurement
F5: Check resonance curve:

Default param Screen 4/4
F2: Max search cycles

F3: Motor runtime max/min

F4: End position when search cancelled:

F5: Standby position

<F4>: earth fault
Earth fault Screen 1/2
F2: Uerd threshold[%]
F3: Uerd message delay:
F4: Transient earth fault:
F5: Locking at Uerd:

Earth fault Screen 2/2

F2: Correction Ipos

Commissioning

Move coil

20.0%

10.0 s (should be increased to 180 s)
3.0s

absolute[A]
+5 A (absolute detuning recommended)
5.0

YES
5 min
On
1.0

10

45

tuning point (please select)
50.0

30.0
7.0s
5.0s
Off

OFF:
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<F4>: Umax

F2: Umax threshold[%]:

F3: Delay Umax by:

F4: Umax_end threshold[%]:

F5: Self-extinguishing current limit:

<F5>: Umin
Une<Umin 1/2
F2: Umin threshold/%
F3: End position
F4: Une < Umin message after/min:
F5: New search after/min:
Une<Umin 2/2
F2: dUne limitation in Umin/%:
F3: Locking at Umin:

Regulation Screen 2/2
<F2>: Umin
Une < Umin Screen1/2
F2: Umin threshold [%]:
F3: End position at Umin:
F4: Une < Umin message after:
F5: New search after:

Une < Umin screen 2/2
F2: Locking at Umin:

Note:

30.0
0.0s
0.0
0.0A

0.2

last tuning position
15.0

60

30.0
OFF

0.20

tuning point
15.0 min

60 min

OFF:

The regulation of the residual-current-increase resistor is switched off in the below exam-

ple.

<F3>: R - Regulation
R-Regulation Screen 1/3
F2: Resistor control
F3: Locking:
F4: Suppression of transients:
F5: Thermal replica:

OFF
OFF
OFF

Commissioning
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R-Regulation Screen 2/3

F2: Standby state at Une < Uerd: OFF

F3: Release delay at standby state = ON 1.0s

F4: Switch-on delay: L.0s
1.0s

F5: Switch-on time:

R-Regulation Screen 3/3

F2: Repeat cycles: 0

F3: Repeat delay: 1.0s
1.0s

F4: Repeat time:

Note:
@ Parallel regulation of two adjustable coils with two REG-DP/ REG-DPAs. Is switched off in the
following.

<F4>: Parallel regulation

Parallel Regulation Screen 1/2

F2: Parallel prog: Off
F3: Parallel prog active: Off
F4: Slave ID o

Parallel Regulation Screen 2/2
F2: Adjust slave No
F3: Slave position at Umin: Stop

F4: Fixed position, if slave: 1004

System parameters such as Language, COM1, COM2, ELAN, Password, Status, Date, Time
can be found under the menu item 'System'.
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10.5

Commissioning steps on a medium voltage grid

The commissioning steps described in 10.3 could be performed without having to connect

the P-coil to the medium voltage grid.

But by connecting the P-coil to the medium voltage grid, the regulator can measure the ze-

ro sequence voltage Une. When the regulator is switched from MAN to AUTO mode, it

starts searching and performs a tuning test.

Note:

Make sure the regulator is not in simulation mode. If it were, a zero sequence voltage would
be simulated. The adjustment commands are not output over the relay contacts in simula-
tion mode. In the below figure, the identification for simulation mode is displayed above the

status bar:
REG'DP a-eberleA
A: REG-TF 11:83:84
04:Status o||=5IM1
Tuned
36:Emor_sum @
Icome 112.1A v +1Z. 1A
12End HL @ | | Lihe L4700 Iw 168,8A7
a0{Une=-U
13Mot_Run @ 1
3
06:UnexUeat @ 2
1
BO-CI_alive L ] (13 .-1‘:'5__—
B1-Cl_on ol o3 T
= - 0 1 g
0. E4 + s I-\:-:HP
O0:0FF > IHinIres IHau
E4A 100/ 01A
-
¢ AUTo‘ A | Al esc | MENU
L
HAND‘ A 4 ‘ R | > |

Page 86

F1

F2

F3

F4

F5

Commissioning



a-eberle

10.6 Checking the binary inputs and outputs and the analogue in-
puts

The conditions of the binary inputs and outputs are tested on the service screen in WinEDC.
This screen is the right-most index card in the WinEDC interface.

The next screen displays an example of the available data. Please note that the service
screen displays only data that were supplied by the connected or selected regulator.

File COM Service Options ?

| E] 4

EOR-D | EORDM | Reg-DP(&]| Panel | Teminal| Logfle Service

—- &REG-DP [REG-DF)
—|-- Inputs: 0000 0000 0000 0000

Fel 01 [02:Mator_H]
Fel 02 [0 Matar_L)
Rel 03 [00:0FF)

Rel 04 (00:0FF)

Fel 05 (00:0FF)

Fel 06 (05:4UT0)

Fiel 07 [14:Tuned)

Rel 028 [09:Une<Umin]
Rel 09 [06:UnexJeart)
Fel 10 [36:Emor_sum)
Fel 11 [04:5tatus)

High level for binary inputs and outputs is displayed with a yellow dot in front of the re-
spective input or output. The colour of the LED on the service screen corresponds to the
colour of the LED on the regulator.
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el =] E] A

EORD | EOR-DM | RegDPIA]| Panel | Teminal | Logile Service

=i &REG-DF [REG-DF)
=~ Inputs; 0000 0000 0000 0000

BI 01 [07:End_H)

BI 02 [08:End_L)

BI 03 [D0OFF)

BI04 [D0OFF)

BI 05 (15F:AUTO)

BI 0B [16:P:MANUAL)

BI 07 [02Motor_H]

BI 08 [02:Motor_L)

BI 09 [000FF)

BI10/(000FF)

BI11 [00OFF)

BI12 [00OFF)

BI13 [00OFF)

BI 14 [000FF)

BI 15 [00OFF)

Bl 16 (00:0FF)

=) Outputs
= Relays

Rel 01 (02Matar_H)
Rel 02 (03:Maotar_L)
Rl 03 (00:0FF)
Rl 04 (00:0FF)
Rl 05 (00:0FF)
Fel 06 (05:AUTO)
el 07 (14:Tuned)
Fel 08 (05:Une<Umin)
Fel 09 (0B:Unes Usart]
el 10 (35:Enor_sum]
Fel 11 (04:5tatus]

0
=
=

] o o o o oo c o o o o [

LED 07 (4:Status)
LED C sum)
LED 03 (12End_H/L)
LED 04 (13:Mot_Run]
LED 05 (06:Une>Ueart]

LED 05 (00:0FF)

LED 07 (00:0FF)

LED 08 (00:0FF)

LED 09 (05440700

LED 10 (05AUTO]

LED 11 (50:[Local)

LED 12 (51:[FRemote]
R-D)

#- ELEQOR-D

The states of the individual relay outputs or LEDs can be changed by selecting the checkbox

next to the respective output. The temporarily changed states are reset when the service

screen is exited.

10.6.1 Checking the analogue measurement inputs

The most important analogue input values are displayed in the column next to the binary

inputs and outputs.

EORD | EDRDM | RegDP(2) | Panel | Temindl | Logfls Service

= AREG-DP [REG-DF]
- Inputs: 0000 0000 000D 0000
BI 01 (07:End_H)
BI 02 (0%:End_L)
BI 03 (00:0FF)
BI 04 (00:0FF)
BI 05 (15:P-4UT0)
BI O (16:P.MBNUAL]
BI 07 (02 Hotor_H)
BI 08 (03 Motor_L]
BI 03 (00:0FF)
BI 10 (00:0FF)
B1 11 (00:0FF)
BI 12 (00:0FF)
BI 13 (00:0FF)
BI 14 (00:0FF)
BI 15 (00:0FF)
B1 16 (00:0FF)

AREG-DF (REG-DF)
[V SecondayValue [ Ovenide
I Magnitude

Ipos [18374

Fpas | 1265 %Imax

Une | 0.001581 Wisek.) 0.0°
U12 [0.0Visek ) (30° det)
11 [ 2446005 Afsek.) 0.0°
12 [Dalsek] 00

Dulput funcians [~ Overide

Z Mator_H a
03 botor L

04 Status

054070

10.6.2 Measurement simulation (SCADA system)

Measured values can be changed by selecting 'Override' above the analogue values in the

second column. The selected value is adopted by pressing '‘Override'. The following example

uses 100 A as the Ipos value (coil position in A).
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A:REG-DP [REG-DP)
Iv Secondary \falue [v Override

[~ Magnitude
. uberschreiben
lpog | 150,04 100

Fipos | 1000 %lImasx

Ure | 0002154 Vzek.) 007
12 | 1000 [zek.] [30° def.)
il 0 &fzek.] 0,07

12 0 &fzek.] 0,07

It makes sense to test the connection to the SCADA system (transfer of measured values).
On the regulator, 'SIM4' is displayed below the device ID, and the value for the position se-
lected in this example changes to 100 A.

EE?E@—DP B3:15: 39
Hanﬁél: =tk

Icome 108,8F o 77779
e F,88% Iw 7727
andUne-=Un
11H
3

2

1- —_—
13
0o 2
0a 14
0. 0E x .
IHIn IHa
Eh 1E0A

ICoHF

The system stays in 'Override' mode for 10 minutes and then automatically switches back

to its initial state. The function is immediately reset by removing the check from the 'Over-
ride' checkbox or exiting the service screen.

The third column in the WInEDC service screen only displays if the current injection feature
is enabled.
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11.

11.1

Page 90

Detailed description of REG-DP/ REG-DPA parameters

All of the parameters are described on the following pages in descending order.

Menu item General

File COM Options 7

EYSFIETy-!

EORD | EORDM FegDPI&) | Pansl | Terminal | Logfle | Service |

= RegDP

- Communication
= Control
- General
- Eath fault, Urnin, Urnax
Resistor Control
Parallel Operation
[=1- Cammissiahing
- Reg-DP
Measurement
Binary Inputs
Relaps
LEDs
User BOFs
: Analogue /05
Petersen Cail
- Lol Data
Fesults of Calibration
Linearization Table
Fix-Cail
- SCADA
[=- Options
General
- Simulation
- Recorder
= Logfile
-~ Event Filker BI/BD
- Ewent Filter Sytem

=]

Parameter Database

saved by config-version

2016.04.20

supports firmware from 2.000upto (2603

General

o [

HNarne REG-DP

Language ’m

Timezaone ,‘\7 h

autom, summertime adjustment YES -

Hemisphere ’m

Device

Fimnware version W
REG-DF: Version 2.4.08 vom 120813

Hardware Typ ’m

CPU wersion ’h

R size [ M

serial number 13073037111 4160
manufacture date 17.07.1310:38:47

Date - read from device

Time: - re.ad from device:

Features
PP_NO_COMM
cl

EOR

ENEL

CER

COM2FI=
CORR_TAB

066
20314 &

r Parallel operation mode without communication

mo_Cl + | Control with Current Injection (CI)
-

communication with EOR- device

r Additional function for ENEL

0 CB-schema
] lock of COM2 settings
-

earth fault comection table

Detailed description of REG-DP/ REG-DPA parameters
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Parameter database

Saved with config version:

This refers to the config.mdb that is stored in the same directory as the WinEDC.exe files. It
is used to change the structure of the parameterization menu when more parameters are
selected under the menu item 'Features'.

It defines all of the parameters used to parameterize the REG-DP/ REG-DPA.
Supports firmware version from 2.0.00 to 2.5.xx
Describes the REG-DP/ REG-DPA firmware versions that are supported by WinEDC.

If the current configuration does not support the selected REG-DP/ REG-DPA firmware,
please download and install the latest configuration file from the A.Eberle webpage.

General

Identification:
Address (ID) of the regulator on the bus (E-LAN). Every regulator must have its own ID.

A total of 255 addresses are possible. You can use the letters A to Z and the digits 0 to 9 for
the address.

Each address must start with a letter and may not contain more than 2 characters. The end
of an ID is always followed by a colon (:).

Examples: A:...Z:; AO: ... A9:; BO: ... B9:; ...20: ... Z4:
Note: A0 > A:
Name:

The name of the regulator: The name may not contain more than 8 characters. Do not use
special characters because the name you choose is automatically used for the name of the
logbook and error logs.

Language:

Select the language to be displayed on the regulator's screen.
The following languages are currently available:

German

English

Italian

French

Czech

Spanish

Russian

Polish
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11.1.3

11.1.4

Page 92

Finnish

Time zone:
The time zone used to set the device to Greenwich Meantime.

Autom daylight savings time:

Options: YES (default)
NO
Hemisphere:
Selection options: NORTH  (default)
SOUTH
Device
Firmware version:

Displays the firmware version that is currently installed on the regulator. The value in
this field cannot be changed and is populated when the regulator is accessed for the
first time.

Hardware type:
Display only field. Shows the acronym for the hardware used.

CPU version
Several CPU versions are in use. In our example, version 2.0 is used.

RAM size
Available RAM for the REG-DP/ REG-DPA’s firmware

Serial number
The serial number on the device The serial number enables the year of manufacture
and the type of the device to be determined if it is sent in for service.

Date of manufacture
Month and year in which the device was manufactured

Date - read from the device:
Parameterization date. Shows the date on which the parameters were read out of the
regulator.

Time - read from the device:
The time at which the parameters were last read by the regulator.

Features

Features and special functions enhance the standard functionality and can only be enabled
from the terminal screen in WinEDC. An exception is the Cl feature, which can be enabled
at anytime by selecting it.

Detailed description of REG-DP/ REG-DPA parameters
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When enabling a feature, make sure that the regulator on which the feature is to be ena-
bled is directly connected to the PC through COM1 port. Features cannot be enabled
through the E-LAN.

Selecting a specific feature changes the structure of the Parameter screen in WinEDC.

In the following example, the command that is entered in the terminal screen is italicized.

PP_NO_COMM:
Setting this parameter enables a system with several P-coils and regulators to com-
municate without E-LAN.

This function is charged separately and can be enabled upon delivery or at a later stage.

If this feature is not enabled at the factory, the following must be entered in the termi-
nal screen:

s WInEDC 1.3.2.11

Datei COM  Terminal Optionen 7

B & | E| A

EORD | EOR-DM | RegDP(4)| Panel Teminal | Logbuch | Service |

B> sysopen. merkmal PP_MO_COMM = 1 “passwort]

Please ask A. Eberle’s head office for the password.

Cl (current injection)
Features
FP_MNO_COMM r Paralel operation mode withaut communication
Cl m Control with Current Injection [C1)
EOR communication with EOR- device
ENEL HPCI Additional function for ENEL
CBR [0 CBschema
COMZFI |07 lock of COMZ setlings
CORR_TAB r earth fault conection table

Current injection This feature requires additional hardware (current injection cabi-
net).
HPCI: High Power Current Injection. This feature can also be enabled without pass-
word. The HPCl is a separate piece of hardware (control cabinet).
EOR:
Is only used in EDC-Sys devices. This function is not necessary when the REG-DP/ REG-
DPA is used on its own. No password protection
ENEL:
This function/feature is only used with the EDC-Sys and is not necessary when the REG-
DP/ REG-DPA is used on its own. No password protection
CBR:
This is a special feature. It is used in grids in which damping resistors (NER) and residu-
al-current-increase resistors (Rw) are to be controlled and displayed.
This is a special feature.

COM2FIX:
This parameter is used to fix the interface speed of the REG-DP/ REG-DPA's COM2 port
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11.2

11.2.1

11.2.2
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M

to a specific value. It is used when the COM2 port is connected to a protocol card. The
COM2 setting may never be changed again. To prevent unwanted changes, please enter
the following:

Datei COM  Terminal Optionen ?

%[O B A

EORD | EOR-OM | Reg:DF(a)| Panel Teminal | Logbuch | Service |

|<E »sysopen, merkmal COM2FI% = 2

CORR_TAB

This table is used to correct the coil position when an earth fault occurs.
The correction table (CORR_TAB) for four possible feeders is displayed in the menu
item 'Earth fault, Umin, Umax".

enu item Communication

Clicking 'Communication' in the menu tree displays the index card on which all of the inter-

fac

e parameters are set.

D @@ B A

EORD | EORDM FiegDPIA) | Panel | Temminal | Logile | Service |

5 RegDF i . i N
" Genersl Device Identification Serial Communication E-LAN
: COM1 COM2 left tight
& Cortral
- Gerera D [&: | Mode  [Stardand v] [Stendad v|  Mode Zwie | [2wie =
ZZZEZ'QLE“&H.'.'Q."‘UW Name  [REGDP Baud  [115200 <] [57600 ~| Bawd  |62500 =] [em0 -
E'“Pa'a!'e‘_npemtim Paiy  [Mone  v| [Nore | Teminaied[ves  w| [res =
(= Commissioning
EFRegDP Handshake|RTS/CTS v | [More =
- Measurement
- Binany Inpuls >PCOOME | > PCLOME
* Relays
LLEDs Send to Ad:
b ger BOFs
o Analogue 1405
- Petersen Cail Real Time Clock
i Coll Data
] Dat 21.06.2016
. Results of Calloation ae
- Linearization Table Time 120828
FiseCol
SCADA Sendto...
£ Options A4 Al
General
- Simulation
- Recorder
= Logfile
-~ Event Filter BI/BD)
-~ Event Filter Sytem

Device identification

Se

Identification:
Description see 'General' card

Name:
Description see 'General' card

rial interfaces

COM1 and COM2:
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Mode:
Options:
OFF: Serial interface is disabled

ECL: Serial interface works according to the standard E-LAN communication proce-
dure.

DCF77: Serial interface is prepared to receive DCF 77 synchronization signals

Baud:
The following transfer rates in bits/seconds are available:

1200

2400

4800

9600

19200

38400

57600

76800

115200 (default setting)
Parity:
Options

Off (default setting)

Odd

Even

Handshake:
Options
None
Xon/Xoff
RTS/CTS (default setting)

PC > COMXx:

By clicking this button, the parameters that are set for the COM1 or COM?2 interface are al-
so used for the COM interface on the PC. This is the best way of ensuring that the interface
parameters on the PC are the same as on the regulator.

11.2.3  E-LAN:

Mode:
There are two modes:

2-wire
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Four-wire

A 2-wire connection is sufficient for short connections (within a substation, 20 m).
A 4-wire connection is recommended for longer distances. In this case, the right E-LAN, for
example, is used as input for the signal. The left E-LAN sends the signal through a 4-wire
connection to the next device that is to be connected to the E-LAN. This wiring enables the
regulator to function as a repeater. Distances of up to 1.3 km can be bridged.

Baud:

The transfer rate can be set for each segment. Meaningful speeds are:

62 500
125 000

Terminated:

If a regulator is at the beginning or end of a bus segment, the bus must be
closed/terminated at that point with a resistor (wave impedance).
The required resistors are already in the regulator and are switched on and off through
a relay.
All of the bus segments have to be terminated for 4-wire connections.
For 2-wire connections, termination depends on the bus structure: select YES (for
closed/terminated) or NO (for not closed/not terminated).

11.2.4 <Send to AA:>

Click the button to transfer the parameters. AA: Sends the parameters to the connected
device.

11.2.5 E-LAN (bus connection between several devices)

(@REG -DP ot AP @REG - DP RN REG - DP ro A D
f1:REG-DP 5:30:27" A*REG-DP 05:3p:27 A:REG-DP B5: 3: 27
f)‘;‘i: Abaestimnt (= ;Zi: 1 =T} ;t:;: 7W =
1| B TS L | [t e e 4D [ | e nE
il 5 o = h -y =
CH 7 i [= . (=
=g o~ = A o : =
— vt “twor - — s —_— 5
Mmoo = ; = (=
B3 (= i e e ] e S
'@ [e o o o] o o o o] @ '@ [ o & o] [ o & o] 0’ '® [ = a] [ e e o
BUS-R BUS-R BUS-R
8B 8l 88
BUS-LL [ BUS-L |- BUSL  i|.
terminiert g ] nicht terminiert (<t terminiert 5y W]
2-Draht BUS

The above figure shows the most commonly used networking configuration. It is important
that the bus on both devices is terminated at the beginning and the end of the network.
The 'Terminated' parameter should be set to NO for all of the devices in-between.
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REG-DP aberie A

A: REG-DF 92719
04:Status &

E-LAHN left Y TR
3BEmor_sum @
12End HL @ b1 HEE 2=uire F2
13Mot Run @ EAUD F3
06 Une>Ueart @ s
T . Terminated vES Fa
00.0FF L
00.0FF @ ﬂ

Each regulator has two full E-LAN interfaces.

ELAN LEFT refers to 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).

Bus-L Ter- Bus-R Ter-  Function 2-wire Four-wire
minals minals

b6 26 EA + 'Input +' and 'Output +' 'Output +'
b8 z8 EA - '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’
). All other bus participants must be set to ‘Not terminated’.

The bus cannot function properly without terminating resistor because of the reflection at

each end of the wire.

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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2-Draht BUS
@'REG - DP .mm‘\@ REG'DP
R ==
P 4 =
|
Fed Wl g e
I 7 o e ~
BUS-L EQ BUS-R
REE R ~~+A%)| REG-DP REG-DP
st ® 4 3]
- [=
Y. [=
i‘: (=
— Ft i+ F44 E HE ¢ Eis
| Iy ez o e ([ o [l
[uuuu][uuuu]w“ 2-Draht ‘@[nuun][nuuu]@“
BUS-L g‘g ﬁloﬁ BUS-R Line to Line BUS-L g‘j‘g ‘ﬁlﬁ BUS-R
REG-DP PReG 0P A% REG-DP
AREG-TF 85138127 |
=
E
E
E
T i T Er;;; (=]
AEEECE @@ AEDiEiE
BUS-L o‘w BUS-R BUS-L olm BUS-R
2-Draht
Line to Line
REG-DP REG-DP
) P e e
] T ] e
4-Draht m#[:" "JT] [—J — @
Line to Line BUSL ¢ glg S BUS-R
-
-

geeignet fur LWL-Ubertragungsstrecken
und RS 485 Booster
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11.3 Menu item Regulation

11.3.1 General

EORD | EOROM FegDPIA) | Panel | Teminal | Logfie | Service |

11.3.1.1

=-RegDP General
- General
- Communication Trigger for search Search method
Dl ] Une - Talerance ’207 % Search method 'm
ieral
Earth fault, Umin, Umax Delay of zearch 10 H Minimum move dlpos 5 4
- Resistar Cantrol
l:} sssior oo Delay of forced search ’37 S Fazs resonance maximum W
i Parallel Operation
EJ- Commissiohing avaid resonanzmasimum r
- RegDP : . .
- Measurement Tuning position Follow-up of Uref 5 min
E;inf'w Inputs Kind of detuning ’m Une angle measurement v
- Relays
- LEDs Relative detuning 5 4 check resonance curve 1
- User BOFs Abszolute detuning 5 A Pasitioning tolerance 15 b4
- Analogue /03
- Petersen Coil
- Coil Data
- Results of Calibration ceachiaborl
- Linearization Table Search cycles max 10
Fix-Coil X X
. SCADA Mator or-time max. 45 min
:ptions Endposition after abart Homeposition
General .
Simulation Homeposition 50 A
- Recarder
= L_ogfile
i~ Event Filter BI/BO

Trigger threshold

Once the tuning process has been successfully completed, the zero sequence voltage is
saved with absolute value and phase (Figure 75: with Une_ref/Usync displayed).

If the absolute value and/or phase changes by a value that is bigger than the specified tol-
erance as a result of grid switching, the REG-DP/ REG-DPA will start a new search process.

imag(Une)

Threshold range:
modul + angle

real(Une)

Threshold range:
absolut

If the voltage remains within the trip circuit (3), tuning is not initiated.

Detailed description of REG-DP/ REG-DPA parameters Page 99



We take care of it.

11.3.1.2
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The circuit is defined as a relative value of the last saved zero sequence voltage.

Une tolerance:
A value of 20% (default value) means that a search process is started when the zero se-
guence voltage is outside of the set tolerance range of (Uref * 0.8) to (Uref * 1.2) for longer
than the set search delay.
Evaluation of the absolute value of the zero sequence voltage A search process is started
when the zero sequence voltage is either outside the biggest circuit (1) or inside the small-
est circuit (2) during the total delay time after the grid switches.

Evaluation of the absolute value and angle of the zero sequence voltage A search process
is started when the zero sequence voltage is outside the circuit (3) during the total delay
time after the grid switches.

Evaluating the absolute value and angle reveals that considerably more grid switches
were performed.

The parameter 'Une angle measurement' must be enabled and the Usync voltage (refer-
ence voltage) must be connected.

Delay search by: x s

The zero sequence voltage must be outside the tolerance range during the delay in order
for a search to start. If the zero sequence voltage returns to the tolerance range before the
end of the delay, the counter is reset to its maximum predefined time. During the delay
time, the time remaining until the search starts is displayed in the status bar.

Note:

The default value is between 2 and 3 minutes (120 to 180 s) so that grid switches can be
completed before a new search process starts.

The factory setting is 10 s to reduce the waiting times during commissioning.
Default setting: 180 s

Forced search delay: xs

A shorter response time can be set for changes that do not have to take the history of the
grid's state into account, for example, switching from manual to automatic on site or
through the SCADA system.

Default setting: 5 s

Tuning point

Target tuning type

This parameter determines how tuning is determined
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Parameters Description

% The percent value relates to the resonance current ..
(Warning: It is possible to exceed the self-extinguishing current limit on large
grids!)

A Detuning always has the same absolute value regardless of |,s.

Target detuning:
The detuning quantity is set in this menu.

Positive values stand for overcompensation (the P-coil supplies more current when
an earth fault occurs than the grid’s capacitances => overcompensation)

Negative values stand for undercompensation.

A value of zero stands for resonance tuning.
Default setting: +5 A

Search method

Search method
The 'Move coil' method is always selected when working without current injection.

When current injection is used, it is not necessary to move the coil to determine the tuning
point. The optional current injection feature calculates the resonance point. If necessary,
the regulator then positions the coil in the determined tuning point.

Minimum adjustment dlipos:
In order to estimate the resonance curve, the P-coil must undergo a minimum adjustment
in order to obtain sufficient reference points for the calculation.
Default setting: 5%
The value relates to the P-coil's upper end value l.x in A.

dipos in A = X(%) * Imnax

Exceed resonance peak:

The exact calculation of the resonance curve can only be determined by exceeding the res-
onance point. If the resonance point is not exceeded, the 2P method will only be able to
estimate the value of the resonance current. But if the resonance point is exceeded, the ac-
tive current and the voltage in the grid's resonance point will be determined by the
considerably more accurate 3P method.

Parameters \ Description
YES Resonance peak must be exceeded
NO Resonance peak must not be exceeded

Detailed description of REG-DP/ REG-DPA parameters Page 101



We take care of it.

Page 102

Avoid resonance peak
The coil is started in the opposite direction and reversed if necessary so the system can
search on the falling edge (away from the resonance point).

After the first estimate has been determined on the falling edge, the direction is changed
and a new, normal search started in the direction of the resonance curve.

The parameter 'Exceed resonance peak' is usually disabled,

meaning that the resonance point is not exceeded unless it has to be for tuning. The coil is
positioned in the determined tuning point after the first estimate has been completed.

Note:

This setting makes sense if the grid conditions are very unbalanced, meaning that there are
very high zero sequence voltages at the resonance point. This occurs frequently on compen-
sated 110 kV overhead transmission grids.

Adaptation of Uref:

Grid switches are always relatively fast and over within a few minutes. In contrast, changes
due to weather and crosstalk from load current changes are usually very slow. The number
of searches can be reduced when the tolerance for slow changes is adjusted. If the zero se-
guence voltage does not leave the tolerance field during the set time, the current zero
sequence voltage will be adopted as the new reference voltage at the end of this observa-
tion period. The size of the tolerance range does not change.

Default setting: 5 min (0 = inactive)

Note:

Values smaller than 1 min are invalid. This function does not help with fast zero sequence
voltage changes. (often in cable networks)

Une angle measurement

Parameters \Description

YES An angle measurement is performed when the synchronization voltage is con-
nected. It essentially impacts the tolerance range and the number of identified
grid switches.

NO The angle measurement is supressed. The tolerance range only consists of the
absolute value of the zero sequence voltage.

Check resonance curve:

If the regulator displays 'Tune' and this parameter is set, a tolerance threshold is placed
around the determined resonance curve. If the measured value leaves this tolerance range
(due to switching), the search is aborted and a new search started.

In this case, the 'Forced search delay' is used as delay time (see section 11.3.1.1.)
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Check resonance curve (factor) * Une tolerance

Ex.: 1*20% =20 %
Note:

It can make sense to disable this function for very small zero sequence voltages (value <
0.5%).

Default setting: 1 (0 = inactive)

Positioning tolerance:

This parameter is used to set the tolerance for the positioning of the P-coil. The percent
value is related to the P-coil's Imax.

Note:

When the coil backlash or the overrun is too big, increasing this value will prevent oscilla-
tions during positioning.

Default setting: 1.5% (0 = inactive)

Positioning tolerance in A = X (%)* Inax

Cancelling the search

Max search cycles

This parameter describes the maximum number of consecutive search cycles. If the regula-
tor cannot find a valid resonance curve within the set search cycles, the REG-DP places the
P-coil in a standby position. The type of standby position is set in the parameter 'End posi-
tion on cancel'.

A search cycle consists of the following regulator functions:

Starting the search, calculating the resonance curve, moving towards the end position and
comparing the reached position with the calculated position.

If the zero sequence voltage in the end position does not correspond to the calculated val-
ue or a curve could not be determined for other reasons, the cycle is considered to have
completed unsuccessfully and a new search cycle is started.

Default setting: 10
Note:

With current injection, a repositioning search will consist of at least two search cycles. This
means that the default setting of 10 should not be decreased in combination with current
injection.

Motor runtime max:
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In addition to monitoring the maximum number of cycles, the motor runtime is summed.
The counter is incremented as soon as the coil is moved. The regulator is in the Tuned
state, this counter is reset to a maximum of zero.

This triggers additional monitoring to ensure the coil doesn’t move too often. For a coil
runtime of ca. 5 min, an error message is displayed after about 10 full cycles if the regulator
still hasn't reached a tuned state.

Default setting: 45 min

End position on cancel:

If the number of search cycles or the specified motor runtime is exceeded, the P-coil is ad-
justed to a predefined value. There are two options:

Parameters \ Description

Standby posi- | The P-coil is adjusted to a defined A value, which is set in the below parameter.
tion
TuningP The P-coil is adjusted to the last valid tuning point.

Default setting: Standby position
Standby position:

If the parameter End position on cancel is set to Standby position, enter the corresponding
value here. You should choose a value that corresponds to the desired tuning point of the
grid's most frequent switching state.

Default setting: 50 A

Earth fault, Umin, Umax
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Four parameters determine the regulator's behaviour when an earth fault occurs.

Regulation always stops when an earth fault occurs because the same zero sequence volt-
age would be measured across the coil's whole adjustment range making regulation
impossible. It is also not certain whether older coils can be moved when an earth fault oc-
curs because the drive unit is not always equipped to overcome the high magnetic forces.

Earth fault
Uerd threshold

If the set threshold is exceeded, the coil movements and the current injection (if used) are
suppressed. This value relates to the nominal value of the coil's nominal voltage.

Default setting: 30%

Uerd message delay:
Transient earth fault

An earth fault is identified when the absolute value of the zero sequence voltage Une is
higher than the threshold value set for Uerd. The below figure displays the time behaviour
for the regulator.

The earth fault generates two types of messages:

The immediate earth fault message
This message is displayed as soon as the earth fault has been identified.

The delayed earth fault message.
This message is displayed after the set delay time. The earth fault must also occur
during the whole delay time.

Transient earth fault

Message delay

T_EW
TV
t
T ew Transient earth fault time
Ty Uerd message delay
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In terms of the duration of the earth fault the following applies:

terd < TEW
If the regulator was tuned when the earth fault occurred and the zero sequence
voltage returned to its initial value within the transient earth fault time, it is as-
sumed that the P-coil successfully extinguished the arc. This probably happened
without adjusting the P-coil and without switching off the line sections. The P-coil
does not have to be readjusted.
terd > TEW
If the earth fault lasts longer than the transient earth fault time, it might be neces-
sary to switch off the lines in order to solve the earth fault. To ensure that the P-
coil is set to the right value, a search is started even if the zero sequence voltage
has returned to its initial value.
If the regulator is searching for a new resonance point when the earth fault occurs, the
search is immediately aborted. A new search process is always started at the end of an -
earth fault even if the earth fault time is smaller than the set transient earth fault time Tey.
Default settings: Ty =7s
TEW =7s

Page 106 Detailed description of REG-DP/ REG-DPA parameters



a-eberle

Locking

The above describes how the regulator automatically starts a new tuning process at the end
of the delay time set for an earth fault. This can be suppressed with locking. If locking is en-
abled, the regulator switches to MAN mode after the transient earth fault time and must be
switched back to AUTO mode either manually, through the SCADA system or onsite.

Locking can prevent the P-coil from being automatically adjusted if grid components have
to be switched or deactivated during lengthy earth fault searches.

Default setting: OFF:

Ipos correction

To further minimize the current across the faulty section, the REG-DP resonance regulator
can adjust the P-coil when an earth fault occurs.

The switching states of up to four big lines and their capacitive current can be taken into
account. A binary input tells the REG-DP/ REG-DPA whether the line is switched ON or OFF.

The below table shows the list of options for the regulator's behaviour:

abs(lg)
A A

lce + A

ldetuning

a) <:|

]
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Parameters Description Examples in

Figure 77:

None The coil position is not readjusted when an earth fault
occurs.
Ires Readjust to the resonance point. a)

At the end of the transient earth fault time, the P-coil
is adjusted to the last calculated resonance point.

Readjust by a set value b)
At the end of the transient earth fault time, the P-coil
is readjusted by a set value. The determination of the
correction value is described further down.

Tuning+Correction

Combination of Ires and correction. The coil is adjusted | c)
to the resonance point and the current correction.

Ires+Correction

The correction table is displayed when the CORR_TAB feature is selected in the 'General'
menu.

File COM Options ?

EYSIEESNE

EORD | EORDM RegDPIA) | Panel | Teminal| Logfie | Service |

Dy = | B 4

EORD | EOROM ReqDFIA) | Ponel | Tomna| Loofe | Semvica |

& RegDP Pocameter Dotabase & F‘EE'GDF' . Earth fault Umax
& eneral
Commurication T AT Communication Uearth threshold 30 % Umax threshold
- Conke awpports imware hom Y 200010 751
General =) Control " :
Eoth fock, Ui, U Gansil Uearth signalisation delay 7 s Umax hysteresis
isarsr il General am tau, Um., Urna) Transient earth faults 7 s Umaxdelay
&= Commisn te tr
¥ Calodoty © . s changs to MANUAL s
e e arallel Operation
sl - Commissioning Umax_end thieshold
n::i [ Langusge [Ergin ] = RegDP ;
LEDs Timezone { h Measurement Ipos comection OFF - Umax_end hysteresis
“=~“°"W autom. surmertme schutmert.  [YES ] Binaty Inputs dc_1 5 A | Umax_end prioity
ol e oh ] o de2 @ A
s . 0
R ol Colbaion
ooy Dovis User BOFs dic_3 £ A | Selrertinguish threshold
i Analogue 1/0s
o [ S—— Fre £ Petersen Col dic_4 10 A
@ o [T Ve ST B e T ColData e
Sendsion [ | Resuls of Calbration
Recoder e T Lineatization Table Une error thieshold 120 % Unin thieshold
Fir Col
EventFher BUB0 R sze — -l Une error hysteresis 03 End position
Evert Fier Sytem 5 [T — i
b & Options Message delay
mdscasdve  [TTTTIIRT General
Simulation New search after
Date - ead iom devies FEe i fec;:vdev change to MANUAL
Time - tead from devioe 2014 ooe.
e Event Fiter BI/BO0
. Event Fiter Sytem
it
PP_NO_COMM Paraliel operation mode without communication
o <] Contolvith Cuset riecion ) i H
I o Correction table when the CORR_TAB feature is
EOR N communication with EOR- device -_—
ENEL = Addwonal unchion for ENEL
b= PR selected.
COMFIX 0 lock of COM2 seftings
| S 2 e o | The values dic_1 to dlc_4 enable the coil posi-

tion to be corrected for 4 lines when an earth
fault occurs.

The states of the binary inputs must be allocat-
ed to the switch information of the feeders.

The value for the corresponding binary input
could be, for example, Ear_Corr1 for the feeder
for dic_1.

If lines are not switched off to detect faults, 'l..s' can be selected. In this case, the P-coil is
adjusted to the last calculated resonance point.

If, on the other hand, switch-offs or switches to other grids are performed to isolate the
earth fault, the current coil position must be corrected by the absolute value of the switch-

off or switch.
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If this option is enabled, the switching state of the binary inputs during the last search for
the resonance point are taken into account. A change in the binary inputs is also detected
during the earth fault and the P-coil readjusted to the requirements. In a healthy grid, a
change in the binary inputs will always start a tuning process.

Example:

Value set in the menu:
Line1: +80 A

Line2: +40 A

Type of readjustment: Tuning+Correction

Current value of the regulator:
lres =200 A

lpos = 220 A (10% overcompensation)
abs(lg)
A

Ires + A
compensation

a) uoa {1 20a
b) 120 A {1 220A

If Line 1 with a capacitive current of 80 A is switched off to isolate the earth fault (Figure 78:
Case a), the regulator is notified through a digital input. The switch-off corresponds to shift-
ing the fault current curve to the left. The regulator responds by correcting the current coil
position by -80 A. The P-coil is adjusted to a value of 220 A- 80 A= 140 A.

If Line 2 is also switched-off, another correction by -40 A to 100 A is performed.
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Une error threshold

If the zero sequence voltage Une exceeds this limit value, the output function BOF
'40:Une_7???"is set.

Une error hysteresis
Factor for the limit value for the Une error threshold.

The output function is not reset until Une < Une error threshold * Une error hysteresis.

11.3.2.2 Umax

Note:

=

The Umax function limits the zero sequence voltage on very unbalanced grids (overhead
power lines; 110 kV overhead power grids with compensation) in a healthy state.

Note:

=

The description applies to firmware > v 2.4.00

Umax threshold

The below figure displays the limit value for Uerd_Threshold, Umax_Threshold, Umax_End,
Umin_Threshold and the self-extinguishing current limit. The threshold Uo_erd was dis-
cussed in Chapter 11.3.2.1 under Uerd threshold.

Vv

1 |CE_max
10
Une / %
Uearth-threshcld
0 Umax-threshold
10 A
7
/I
/ \
\ Umax-end
‘\
1 B N
10 >
-2|
10
0 20 40 60 80 100

Coilposition Ipos / %
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Umax_Threshold

The regulator is allowed to perform a tuning process as long as the absolute value of the ze-
ro sequence voltage U,. is smaller than the set threshold. This limit value may not be
exceeded during the search. If this threshold value is exceeded during the search, the P-coil
will be immediately retracted in order to leave the U,. > U zone. This adjustment takes a
hysteresis of 25% into account.

Note:

If Une > Umax but smaller than Uerd at the beginning of the search, the regulator will move
the coil until it reaches Une< Umax_Hysteresis*Umax_Threshold. The search process starts
as soon as the condition has been met.

A value of 0% disables the Umax function. The function is also disabled if Umax = Uerd.

Default setting: 30%

Umax_Hysteresis

A normal search is performed when Une<Umax Hysteresis * Umax_Threshold. The regula-
tor moves the coil until the value has been exceeded.

Umax delay

Delay until the Umax_Threshold parameter kicks in. The parameter does not kick in until
this time has elapsed and the limit value has been exceeded.
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Default setting: 0 s

Note:
@ The parameters Umax_Threshold, Umax_Delay and Umax_Hysteresis apply to search pro-
cesses performed in AUTO mode.

Note:
@ The parameters Umax_End_Threshold, Umax_End_Priority and
Umax_Hysteresis apply to tuning performed in AUTO mode. The regulator displays 'Tune'.

Self-extinguishing

1 detuning

10 current limit
0
10 i
7
7
Une v '\
in .
[%] N Umax_end |threshald |
1 — Umax _ind_hystires_isiﬂl Q‘E\E A
10 —
-2

10

0 20 40 60 80 100
Coil position in [%]

Umax_End threshold

This value is used to set a maximum zero sequence voltage for the tuning point. If, for ex-
ample, the zero sequence voltage is too high at the target tuning point, the coil is moved
away from the resonance point until the smaller zero sequence voltage in Umax_End has
been reached.

This function makes sense in very unbalanced grids with a big zero sequence voltage at the
resonance point. Too high zero sequence voltage at the tuned state can overexcite earth
fault detection systems. Moreover, a high zero sequence voltage in a healthy grid is an in-
creased continuous load for the insulation of a single phase. In this case, the line-to-earth-
voltage must be added to the zero sequence voltage (absolute value and phase). This is why
it is possible to have too high voltage for at least one line-to-earth-voltage.

A value of 0% disables the 'Umax_End' function.

Default setting: 0 %
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Umax_End hysteresis
Une < Umax_End hysteresis * Umax_End threshold

During tuning, the coil is moved until this value has been reached for Une (below the
Umax_End threshold)

A new search is started when the Umax_End threshold has been exceeded.

This is why a smaller tolerance (compared with the default value Une_Tolerance) can be set
for a search trigger.

Umax_End Priority
Default value: No
If the function is enabled, the value Umax_End must be respected.

Ex.: If the coil is close to the upper end switch, it might not be possible to reach the value of
Umax_End threshold with overcompensation (end switch kicks in earlier). In this case, the
regulator adjusts the coil in the undercompensation range until the Umax_End threshold
condition has been reached.

Self-extinguishing current limit
Moving the coil to a value lower than Umax_End threshold must be limited.
Detuning could otherwise take on very big values.
A value of 0 A disables the self-extinguishing current limit function

Default setting: 0.0 A

Priority Limit values

1 Umax

2 Self-extinguishing current limit
3 Umax_End
4 Target detuning (v)

Based on the above priorities, the regulator searches for a tuning point without exceeding
theses predefined limit values in the 'tuning position'. If one of the limit values is exceeded
in the tuning position, for example, the maximum continuous zero sequence voltage (priori-
ty 3), the regulator will search for a new tuning position, whereby the target detuning v can
no longer be respected (priority 4 ).

Umin_Threshold

Zero sequence voltages that are smaller than this limit value are interpreted as measure-
ment noise. As long as the zero sequence voltage is smaller than the set U, threshold
during the search, the P-coil's whole adjustment range is searched for a position at which
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the zero sequence voltage is U,e > Unin. Only then are the measured data accepted for the
determination of the resonance curve.

Default setting: 0.2%

Parameter end position (at Umin)

In order to calculate and estimate the resonance curve, at least one measurement point
must be bigger than the set Umin threshold. If a valid estimate cannot be made, the P-coil
is adjusted to a waiting position based on the parameterization. This waiting position can
be:

Standby position or

Tuning point
(resonance point including the compensation that was set by the last calculation)

Default setting: Tuning point

A new search process starts if
the zero sequence voltage U, leaves the tolerance range or

the regulator is set to perform a cyclical control of the resonance point.

Parameter Message delay (at Umin)

The message delay parameter sets the delay for the Umin message. If a search is not start-
ed within this time, the message 'U,. < Un,i' is triggered.

This is frequently caused by the transformer or P-coil being temporarily switched off during
grid switching. If the P-coil is not reconnected to the grid after the switch, there will not be
enough zero sequence voltage for the regulation and the regulator will display a message.

Default setting: 15 min

Figure 82 shows the combination and description of the above-mentioned parameters.
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Parameter New search after

If the zero sequence voltage U, stays smaller than the threshold value of Umin during the
whole time, a new search for the resonance point will start automatically when this time
has lapsed.

On symmetrical cable networks with a big detuning, a switching operation may only achieve
a small voltage change. This automatic search ensures that an unidentified switching opera-
tion that was performed after this time is correctly tuned.

Default setting: 60 min

Parameter Locking (at Umin)

If Une > Unin is not found across the P-coil's whole adjustment range, the P-coil is adjusted to
the parameterized end position. If locking is enabled, the regulator is switched to MAN and
stays in this mode. The regulator must be switched back to AUTO mode either manually or
through the SCADA system.

Default setting: OFF:
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Resistor control

| & Q| E| A

EDH-D] EOR-DM Reg-DP[A] ]F‘anel ] Termmal] Logf\le] Service}

- RegDP Resistor Control Thermal model of resistor
- General
- Commurication active = active v
- Contrel 3 o
. General Switch-on delay 1 s Switch-on time max 0] 3
- Earth fault, Umin, Umax Switch-on time 1 s Temperature max 200 *
Resistor Control . " .
... Parallel Dperation Riepetition cycles [u] Cooling time: B0 mir
(- Commissioning Fiepetition delay 1 3
B-RegDP . i
Measurement Fiepetition on-time 1 3 [
Binary Inputs Idle state at Une < Uerd OFF -
i Relays
- LEDs Switch-off delay if idle=on 1 H
- User BOFs Blocked after earthfault OFF -
e bnalogue 10z
Bl Petersen Coil Suppress ransient earth faulks r

Note:
Resistor control works independently of regulation.
It is also enabled when the regulator is in ‘Man’ mode.

The response time is limited because the processing speed of the parallel tasks on the regu-
lator is limited. This function cannot be used for very fast applications (in the 100 ms
range).

The REG-DP/ REG-DPA's resistor control is suitable for KNOSPE applications in the seconds
range.

Resistor control has been improved by implementing a thermal replica as a function of the
duty cycle and the amount of zero sequence voltage. This protects the resistor from over-
heating without having to use a temperature sensor.

The additional connections that are available for the REG-DP/ REG-DPA when resistor con-
trol is used are described below.
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REG-DP SCADA serial
SCADA
+U
[ H
o R_auto_on
%) —
§- R_auto_off
= | ~_ 4
>
g R_block
m
R_start
g -UH
5
o +U
(& H
2 R_auto_on
>
=1
3 R_block
>
g -UH
m
L Resistor
R_on
Resistor on
N
Note:
Please switch two relay outputs with function R_on in series. This will ensure that the resis-
tor is not switched on for too long and overheats (when a contact is supposed to stay
closed).

Functional description

The zero sequence voltage U, that is measured by the regulator is continuously monitored.
If the zero sequence voltage exceeds the set Uerd_Threshold when an earth fault occurs, a
cycle for the residual current increase is started providing resistor control is enabled. The
resistor is connected for the duration of the set switch-on time after the set delay time has
lapsed (switch-on delay).
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The resistor's connection can also be triggered through a binary input or a serial connection
to the SCADA system.

Monitoring the resistor's rise in temperature through a thermal model means that the re-
sistor can be tested before it is switched on again to determine whether its limit
temperature has been exceeded. If the resistor risks overheating, the REG-DP/ REG-DPA will
prevent it from switching on. A full impulse sequence can only be run once the resistor has
cooled down sufficiently. The thermal overheating of the resistor is reported.

If the resistor's connection is triggered manually through a binary input or the serial SCADA
connection, the connection will be established after the switch-on delay has lapsed. The
connection will also be established in the event of manual triggering even if an earth fault
did not occur.
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Active

Resistor Control

active i~

Activates the resistor control and the following settings

Default: Inactive

Switch-on delay
Time delay to switch the resistor

Default value: 1s
Note:
The inherent time of the resistor control can be up to 1500 ms.

Switch-on time
The resistor's duty cycle

Default value: 1s

Automatic repeat cycle:

The parameter Repeat cycles is used to set the number of cycle repeats for the Repeat de-
lay and Repeat time. If one of the set values is bigger than zero, additional resistor
connections will be triggered after the first residual current increase that was automatically
triggered by the earth fault.

The thermal replica is also used to check the resistor has switched on again for these cycles.

Repeat cycles
Number of cycles, how often the resistor should be automatically switched ON and OFF.
Default value: 0 (= inactive)

There are no repeats when this parameter is set to 0.

Repeat delay
The time delay for the repeats can be set irrespective of the delay for the first cycle.

Default value: 1's

Repeat time
Total time for all repeats. Only active when the parameter Repeat cycles #0
Default value: 1 s

Standby state at Une < Uerd:
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Selection options:

Value ‘Description

OFF: The resistor is OFF in the grid's normal state

ON The resistor is ON in the grid's normal state

This function is used in grids in which the resistor is used to dampen the grid in its normal
non-faulty state. This is done on very unbalanced grids.

___ITransient Zero sequence voltage Uo
earth fault
time
:, Earth fault

Resistor’s connection

<€ > » < »e >

Switch-on Switch-on
delay time

Drop.delay.in
standby state
=ON

Repeat delay Repeat time

X number of cycle repeats

Figure 86: Flow chart for inversed resistor function (standby state ON)

A
Zero sequence voltage Uo
Transient
earth fault
time,
Earth fault
Resistor’s connection
itch- Switch-on .
Drop-delay‘in Switch-on ; Repeat delay Repeat time
de|ay time
standbystate
=ON e
X number of cycle repeats
t

Figure 87: Flow chart for inversed resistor function (standby state ON) and active transient
Suppression

® Drop delay in standby state = ON
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Applies when the previous parameter is set to ON

It defines the time between the identification of the earth fault and the disabling of the re-
sistor. When an earth fault occurs, it reduces the current to the faulty section and increases
the chance of extinguishing the arc.

Default setting: 1 s

Locking:
If locking is active (ON), the resistor is prevented from switching on again after the first au-
tomatic residual current increase after the earth fault starts. The resistor control goes into
blocking mode. The information about the blocked state can be queried and reported
through the BOF R_block.

Locking prevents a resistor from continuously trying to switch on when high impedance or
restriking earth faults occur.

The resistor control can be reset to automatic mode through a binary input or a serial con-
nection. The function for the binary input is R_auto_on.

If self-blocking is set to AUTO, the resistor control will be automatically activated for the
next earth fault after the cool-down period.

The following settings for the used binary inputs and outputs can be found under the menu
item Commissioning.

Locking!
An active block by the Locking parameter is displayed in brackets in the regulator's display.
¥ Ex.: (R:10)

Temperature behaviour of the resistor (thermal image)

The thermal model uses the value for Une to estimate the temperature inside the resistor.

On the one hand, this increases the number of possible manual switch-on procedures for
the resistor for high impedance earth faults.

On the other hand, it protects the resistor from overheating and blocks the resistor control
in the REG-DP/ REG-DPA. The algorithm determines when the resistor has cooled down
enough to start another switch-on procedure. This considerably reduces the time to the
next possible resistor switch-on time because the resistor is no longer blocked during the
whole cool-down period.

Active
Activates the use of the thermal image.

Default setting: M (active when resistor control is active)
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Max switch-on time

Maximum duty cycle for the resistor at Une = 100% in which it heats up from ca. 40°C to its
maximum temperature.

Default setting: 10 s
Max temperature

A maximum permissible nominal temperature must be set to calculate the resistor's ther-
mal capacity.

Default setting: 200°

Cool-down time

Time needed to cool down the resistor from its maximum temperature to 40°C. This applies
to an ambient temperature of up to 30°C.

Default setting: 60 min

Binary input functions:

Description  Description
R_auto_on Resistor control on: The resistor control is activated by an impulse

R_auto_off Resistor control off: The resistor control is deactivated by an impulse

R_auto_onoff The on-state of the resistor control changes with each impulse on this input line

R_block The resistor control is blocked

S:BlockT Simultaneous blocking of the resistor control and the regulator, for example, due
to overheating of the P-coil (Buchholz relay)

R_start Resistor control is triggered manually (The rising edge of this signal is evaluated)

Relay output functions

Description  Description

R_auto_on The resistor control is active

R_T>> The resistor is too hot (triggered by the internal thermal replica)

R_on Command to turn on the resistor

R_block Summary message of the blocking of the resistor control The resistor is blocked
either by the thermal replica or a binary input or the SCADA system. (BIF25:
R_block or BIF19: S:Block_T)

The resistor control is activated by one of the following events:
From the regulator's menu
Impulse from the binary input function R_auto_on
First impulse from the binary input function R_auto_onoff

Switch-on command from the SCADA system

The resistor control is deactivated by one of the following events:
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From the regulator's menu
Impulse from the binary input function R_auto_off
Second impulse from the binary input function R_auto_onoff

Turn-off command from the SCADA system

When resistor control is active, the regulator displays the remaining number of permissible
full impulse sequences for a saturated earth fault in the top right corner.

REG'DP a-eberleA
A:REG-DF E: 1A
04:Status L ] F1
Manwal: stoe
36Emor_sum @
Icome 168,97 w A =
126nd HL @ | | e Ol Iw PR
an{lne~l
13Mot_Run @ 1
€ F3
06:UnerUeart @ o
1
E0C_aive @ || 0.5 - F4
soe @] o3 Tcone
1054 - - F5
00:0FF L] IHin Inau
E9R 1A

If desired, the temperature of the thermal replica can also be output by an analogue output
or the serial connection to the SCADA system.

Resistor control works whether the regulator is in MAN or AUTO mode!

The following display options are available:

Display Description

R:10 Resistor control is active, and 10 residual current increases are still possible at full
zero sequence voltage

*R:10 The residual current increase is in progress. The asterisk is displayed during the
whole switch-on time.

R:0 The resistor is too hot The resistor cannot be switched on again until the remain-
ing residual current increases have a value of at least 1. The relay also sends a
notification that the limit temperature has been reached.

[R:10] Resistor control is blocked; temperature too high

(R:10) Resistor control is blocked by an active Locking parameter

(see description for the Locking parameter)
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11.3.4
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Parallel regulation

With parallel regulation, you can determine whether the second regulator is connected
through the E-LAN.

An E-LAN connection is recommended when both regulators are installed in the same sub-
station because it enables the regulators to exchange information with each other in real
time.

The regulators can be operated as master/slave or 'parallel regulation without communica-
tion' (special feature).

Regulators that are installed further apart from each other cannot usually communicate
over the E-LAN. However, both regulators see the same zero sequence voltage U, as soon
as they are switched in the same compensation district. It is only possible to automatically
control both regulators in the optional operating mode 'Parallel regulation without com-
munication'.

B-HegLF Parallel Dperation
- General
- Communication Parallel program
[=1- Carkral . OFF
" 0
- [eneral actve taster / Slave
- Earth fault, Umin, Umax Slawe D Mo Comm.

- Resistar Control

- Parallel Operation Sl Gl No :|
- Cammizsiohing Slave position if Umin Stop
- RegDP . I
. Measurement fixed position, if slave 100 B,
; Binary Inputs
----- Relays
----- LEDs

Parallel program Master/Slave

The switch information for the coupling is needed (BIF coupling). It is sent to one of the
regulator's binary inputs or through the SCADA system (prerequisite: SCADA connection
through REG-P, REG-PE or REG-PED) or can be set permanently to ON.

In the simplest form of master-slave operation, the slave regulator is blocked as soon as the
coupling of the two regulators is detected and the master has taken over the regulation.
The slave's current coil position is transmitted to the master through the E-LAN and if nec-
essary taken into account when calculating the compensation. To calculate the P-coil's
target position, any fixed coils that are connected to the master or the slave regulator are
also taken into account.

During a tuning process, the master establishes that it cannot reach the desired end posi-
tion. Moving the slave, however, will change the position of the master's coil. Use 'Move
slave coil' (tune) to activate this function (see table).

The following parameters are available for master-slave parallel regulation and may only
be set for the master:
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Parameters

Range

Factory set-

tings

Description

Parallel pro- OFF; OFF: Type of parallel regulation used
gram Mas-
ter/Slave;
Active OFF: OFF: Type of activation used to activate the parallel
ON program
BB connec- ON = always active
tion BB coupling = feedback from busbar coupling
Slave ID A:..Z4 -- ID of the slave that is connected to the master in
the E-LAN
Move slave NO If the master regulator should be able to adjust
coil the slave.
NO No = The master does not perform any action on
the slave
Tune . .

] - Tune = When the master regulator's adjustment
fixed positi- range is no longer sufficient, the slave coil is ad-
on justed accordingly

fixedPosition = The slave coil is adjusted to the
value that is set in the Fixed position parameter
when the slave is defined
SlavePosition | Stop Stop Position of the slave when the zero sequence
at Umin Standby voltage U,. < Umin.
position Stop = No response from the slave regulator
Tuning pos Standby position = The slave regulator adjusts its
coil to the set standby position
Tuning pos = when Une<Umin, the slave adjusts
its coil to its last known tuning point
Fixed position, | in Ampere 100A Predefined position for the slave coil when the

when slave

option 'Fixed position' is selected in the Move
slave coil parameter
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i General
-+ Commurication Bl End_H A r
[=- Cantral
- General B2 End L = -
- Earth fault, Umin, Umnax Bl 3 QFF hd r
- Resistor Contral ’—
- Parallel Operation E1d OFF - u
E1- Commissioning Bl 5 ImpeUTO - r
- RegDP ’—
i Measurement el mptenial | T
i+ Binary Inputs Bl 7 Mator H - r
i Relays =
LEDs Bl8 Motor_L = r
User BOFs
H I3 - r
o pnalogue 1/0s oFF
El- Petersen Coi Bl1o OFF hd r
i+ Coil Data
- Results of Calibration Bl u
i+ Linearization T able El12 r
- Fis-Coil
SCADA Bl 13 r
£l Options El 14 OFF - r
i General
- Simulation it DFF = ™
-~ Recorder
Bl 16 aFF - r
[=1- Logfile

Behaviour with active parallel regulation with communication

The master detects the parallel operation, displays it in its display and informs the slave
regulator that it is now its slave. The slave receives this information in cycles during parallel
operation. As soon as this information is no longer transmitted, the slave becomes an inde-
pendent regulator again.

The slave shows its 'slave state' in its status bar. The slave must be in AUTO mode. A slave
that is in MAN mode cannot be adjusted by the master.

The slave is also activated when it is in MAN mode. However, the master is not allowed to
adjust the slave even if this option is active and the 'Slave' is not displayed. MAN mode
takes precedence.

The slave sends the current position of the coil and any active fixed coils to the master
through the E-LAN.

If the slave is readjusted by the master, the slave will display a message indicating that it is
being positioned by the master: 'Positioning slave'

End of parallel operation
Master

The regulator leaves the 'Master' state and starts the search process after the long delay
time if the trigger threshold was violated by the switching operation.

Slave in AUTO mode
Slave leaves its state and starts its search process after the short delay time.
Earth fault behaviour
Slave is blocked

Only the master is readjusted according to the setting in the menu:
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Off
Lres
Table
lres + Table
Parallel program 'without communication’

For this regulation, data cannot be exchanged through the communication network (E-
LAN). A few conditions need to be met to ensure that the regulation remains stable when
several regulators are used in a grid district:

Note:
Important! The following parameters must be set to the same values for all regulators in
the same compensation district:

Absolute compensation/target detuning (target detuning unit in A )
The same compensation value in A (target detuning value)
The option Parallel regulation 'without communication' is active.
Umax
Umax_End
Self-extinguishing current limit
Uerd
Position correction at Uerd
Correction table at Uerd (if used)
Basics of the procedure

The procedure is similar to the behaviour displayed by a small group of people having a
conversation. When something is said that several people in the group can respond to, one
person will always be the first to speak. As soon as the others notice that someone is speak-
ing, they will wait politely until the person has finished. If they believe that something has
been left unsaid, the next person will speak. The others realize that someone is speaking
and again wait politely until that person has finished. When everyone has had their say, the
group waits for the next event.

This simple procedure is mimicked by the regulators whose common medium is the zero
sequence voltage U,. . If the zero sequence voltage changes slowly, the conclusion is that
another regulator is performing a tuning procedure.

To ensure that the regulators' response time is different for a switching operation, the trig-
ger time is linked to a random number. This means that the delay time set in the menu
must be increased to at least 20 s and a random number in the range between zero and 180
s added.

Before the regulator starts its search, the last 20 seconds of the recorded zero sequence
voltage are searched to determine whether it left the tolerance range within those 20 sec-
onds. If the regulator did not leave the tolerance range, the assumption is that the other
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regulators have finished their tuning processes. The actual zero sequence voltage and the
set trigger threshold are used as reference value for the tolerance band.

Notes
@ This procedure is not restricted to two regulators. The time to adjust the whole grid increases
with the number of regulators that are switched in parallel.
With this procedure, it is also not possible to determine whether each regulator will take over a
specific part of the compensation. The compensation condition is only met for the whole grid.
This procedure should not be used if the strategy consists of breaking down the main grid into

many smaller grids when an earth fault occurs.

11.3.4.1 Parallel regulation without communication with current injection

Current injection can significantly accelerate the above-described time-consuming behav-

iour.

The precondition is regulation with current injection and activated parallel regulation with-

out communication.

11.4 Menu item Commissioning

This menu item can be broken down into two blocks.

Regulator REG-DP/ REG-DPA
Coil

11.4.1 REG-DP/ REG-DPA

11.4.1.1 Measurement

DE| =S| E| A

EOR D EOR-DM FRegDRA) ] Panel I Term\na\l Loghle] Selwce]

E- RegDP Measurement
General
- Communication ¥T's for REG-DP
[=)- Contral

Unz_sec nominal voltage
- General

- Earth fault, Urnin, Umax knu = Uprim / Usec
Resistor Control
- Parallel Operation

[=)- Commissionhing

inverse polarity

= Reg-DP
- Measurement
-~ Binary Inputs Current transformer
- Relays
LEDs Mominal curent 11
- User BOFs knl1 = Ipiim/lsek
- Analogue /05
[=- Petersen Coil inverse polarity

- Coil Data
Results of Calibration
- Linearization T able
Fite-Cail
- GCADA

assignment of 11
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Voltage transformer

Most P-coil's have a voltage transformer to measure the zero sequence voltage. The volt-
age transformer is defined by two parameters.

Nominal voltage Uns_sek

Nominal voltage of the transformer's secondary side, which is connected to the REG-DP/
REG-DPA's measurement input.

Default value: 100 V

knu = Uprim/Usec
knu is the conversion ratio for the voltage transformer in the P-coil. It usually consists of the

coil’s primary nominal voltage and the voltage on the secondary side of the voltage trans-
former.

Example for a 20 kV coil:
Nominal voltage 12000 V, nominal winding voltage 100 V
- knu =12000 V/100 V =120

Reverse polarity

If the parameter is enabled, the polarity of the measurement can be reversed without hav-
ing to rewire.

Current transformer

Note:
@ Only one current channel is available in the REG-DPA and the standard REG-DP.

The jumper settings that adjust the measurement range for the power inputs from 1A to 5A
must be set to the same value in the REG-DP.

Female multipoint connector 4: Power inputs, e.g., through the P-coil

Function Des. Configuration Pin
Coil current (AC) L k 6

I 5
Current (AC) 1, k 4

I 3
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row
6|5 4|3 Assembly Pin-No.
Female multipoint connector No.

I1
12

1/5A |»

Figure 91: Female multipoint connector 4: Current I, (e.g., Ip) and I,
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Figure 92: Position of the jumpers for power inputs |; and |, (older hardware)
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Jumper 5A Jumper 1A

Both jumpers must be plugged for the same current (1A or 5A)!!!

Nominal current value 11 and nominal current value 12 (not in REG-DPA)
Two nominal values are available for the measurement input: 1A and 5A
The nominal values can also be set in the software.

kni = lprim/Isec
Is the conversion ratio of the current transformer.
Example for a 100 A/1 A transformer:
- kni =100 A/1A =100

Reverse polarity

If the parameter is enabled, the polarity of the measurement can be reversed without hav-
ing to rewire.

Input function: valid for 11 and 12
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11.4.1.2
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The following options are available:

OFF:
The measured value is not used by the firmware.

NER:
The measured value is only used when the 'CBR' feature is enabled

|_coil:

If this option is selected the current transformer must be connected to the P-coil here.
When an earth fault occurs, the value of the current that was really measured by the P-
coil is recorded in the logbook. It is not possible to check the tuning point.

Binary inputs, relays, LEDs and user BOFs: Description of the input
and output functions

The below block diagram shows the REG-DP/ REG-DPA/ REG-DP/ REG-DPAA's unlimited
possibilities for the use of binary inputs and outputs:

All binary inputs are freely programmable
Allocation to a specific function
Inversion is possible

All binary outputs are freely programmable
Allocation to a specific function

Inversion is possible

A background program (B-Prog) enables every state of every binary input to be read and
every binary output to be programmed using specific functions

Simple configuration of user-defined binary output functions (BOF)

All of the output  functions can also be output by LEDs.
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Binary inputs

The following input functions (BIFs) can be allocated to the physical inputs either in WinEDC
or directly on the REG-DP/ REG-DPA:

| =P & A A:REG-DF B9:55:11
EORD | EOR-OM RegDP(4) | Panel | Terminal| Logfie | Service |
ERealr Mo b Ao e aEme B inard I r'|F'LI.t5 .= n
Commurication Bl [endH <] I
7 e B2 fear o] T
Eaith fault, Umin, Umax Bl2 QFF = r ]7
we - (L 1 BI 1= Erc_H
B} Commissioning BS  [mpaUtn ] [
R astemen S P —
[ Binary Inputs 07 e =] T ——
Croer w = r —— ([ 1 BI 28 End_L
i O e N —
= F'Flevsen Cail BI10 OFF - r
L Paaubs o Caltaton el S| =
Enea‘:izal’w;"f:hl; BI12 E: - r [ ] B I 3 : I:IFF
ng[;:EDII B3 [ofF -] [
B2 Dnugr:n o B4 [ofF - I —
imulation EI15  JorF - r m
i E‘:;E:E" : g6 [oFF = . [ ] B I 4 5 I:IFF
Event Filter BI/BO
« Evwert Filtet Sytem
Allocating binary input functions in WinEDC Allocating binary input functions on the
REG-DP/ REG-DPA
Key sequence:
<MENU><F3><F3><F1><F2><F2>

Table 7-1: Parameterization options for binary inputs

No. Name Function

0 OFF: The input is not allocated to an input function. The signals are virtually sent
out into the air.

1 PROG The input is only allocated to the background program. The standard regu-
lation process does not use this input.

2 Motor_H Signal to regulator: Adjust P-coil in direction 'Higher'. Motor runs as long as
the signal occurs. Only possible in MAN mode!

3 Motor_L Signal to regulator: Adjust P-coil in direction 'Lower'. Motor runs as long as
the signal occurs. Only possible in MAN mode!

4 Imp_Mot_H Impulse signal to regulator: Adjust P-coil in direction 'Higher'. The rising
edge of the input signal is evaluated and extended to a value that can be
selected from the menu. Only possible in MAN mode!

5 Imp_Mot_L Impulse signal to regulator: Adjust P-coil in direction 'Lower'. The rising
edge of the input signal is evaluated and extended to a value that can be
selected from the menu. Only possible in MAN mode!

6 Mot_Run P-coil to regulator: The running message is transmitted for the statistical
unit. This enables motor runtimes to be recorded that are not caused by
the regulator, e.g., by adjusting the P-coil on site.

End_H P-coil to regulator: 'End position Higher' reached
End_L P-coil to regulator: 'End position Lower' reached
E:Man P-coil to regulator: Currently works only on BOF41: E:Man passed on — no

function defined!
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No. Name \ Function

10 E:Error P-coil to regulator: Currently works only on BOF41: E:Error forwarded — no
function defined!

11 Imp:Local Impulse to regulator: Regulator should switch to 'Local' mode

12 Imp:Remote Impulse to regulator: Regulator should switch to 'Remote’ mode

13 Imp:L/R Impulse to regulator: Regulator should switch to 'Local/Remote' mode

14 Stat:R A static signal switches the regulator to Remote

15 Imp:AUTO Impulse to regulator: Regulator should switch to 'AUTO' mode

16 Imp:MAN Impulse to regulator: Regulator should switch to 'MAN' mode This switch is
also used to acknowledge error conditions

17 Imp:A/M Impulse to regulator: Regulator should switch to '"AUTO/MAN' mode

18 S:Block Static signal to regulator: Block the regulator. A search is started after the
block has been removed.

19 S:BlockT Static signal to regulator: Block the regulator because the P-coil's tempera-
ture is too high. A search is started after the block has been removed.

20 Search The signal's rising edge triggers a search.

21 R_start The signal's rising edge triggers the resistor's connection for the residual
current increase. (for more information see Chapter 7.2.3.3)

22 R_auto_on Impulse to regulator: Activate resistor control

23 R_auto_off Impulse to regulator: Deactivate resistor control

24 R_auto_onoff |Impulse to regulator: Switch between activation/deactivation of the resis-
tor control

25 R_block The resistor’s connection is blocked by an external signal, e.g., by the ex-
ternal temperature monitoring of the resistor

26 Imp_Cl_on REG-DP/ REG-DPA uses an impulse to switch on current injection. Only
when used in combination with current injection (Cl feature)

27 Imp_Cl_off REG-DP/ REG-DPA uses an impulse to switch off current injection. Only
when used in combination with current injection (Cl feature)

28 Reserved Reserved for future use

29 Coupling Static signal to regulator: The busbar was connected through a transvers or
lateral coupling. Parallel regulation is activated

30 Fix coil on Static signal to regulator: A fixed coil is connected. This especially impacts
the calculation of the relative compensation

31 Quit error Acknowledge error messages

32 EarthF_Corrl Static signal to regulator: The P-coil is corrected by a set value when an

33 EarthF Corr2 | €arth fault occurs. Is used when the CORR_TAB feature is selected

34 EarthF_Corr 3

35 EarthF_Corr 4

36 R_enabled Releases the resistor control from self-blocking. The resistor control is
'primed' for the next earth fault

37 Cl_block The REG-DP/ REG-DPA blocks the current injection if the input receives a
static signal

38 Rw_on Only in combination with EDC-Sys and the ENEL feature Switch on com-
mand for resistor Rw

39 Rs2_on Only in combination with EDC-Sys and the ENEL feature
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No. Name Function

40 Rs12_on Only in combination with EDC-Sys and the ENEL feature

41 CBR_S1 Only in combination with the CBR feature Status of switch S1 from the CBR
diagram
Two pieces of information are needed: 00...01/10...11

42 CBR_S1inv Only in combination with the CBR feature

43 CBR_CB1 Only in combination with the CBR feature Status of switch CB1 from the
CBR diagram
Two pieces of information are needed: 00...01/10...11

44 CBR_CB1linv Only in combination with the CBR feature

45 CBR_S2 Only in combination with the CBR feature Status of switch S2 from the CBR
diagram
Two pieces of information are needed: 00...01/10...11

46 CBR_S2inv Only in combination with the CBR feature

47 CBR_CB2 Only in combination with the CBR feature Status of switch CB2 from the
CBR diagram
Two pieces of information are needed: 00...01/10...11

48 CBR_CB2inv

49 CBR_S3 Only in combination with the CBR feature Status of switch S3 from the CBR
diagram
Two pieces of information are needed: 00...01/10...11

50 CBR_S3inv

51 CBR_CB3 Only in combination with the CBR feature Status of switch CB3 from the
CBR diagram
Two pieces of information are needed: 00...01/10...11

52 CBR_CB3inv

53 CBR_S4 Only in combination with the CBR feature Status of switch S4 from the CBR
diagram
Two pieces of information are needed: 00...01/10...11

54 CBR_S4inv

55 CBR_CB4 Only in combination with the CBR feature Status of switch CB4 from the
CBR diagram
Two pieces of information are needed: 00...01/10...11

56 CBR_CB4inv

57 CBR_R_on Only in combination with the CBR feature Status of resistor R
1=0N;0=0FF

58 CBR_RW Only in combination with the CBR feature Status of resistor RW from the
CBR diagram
Two pieces of information are needed: 00...01/10...11

59 CBR_RWinv

60 CBR_NER Only in combination with the CBR feature Status of resistor NER from the
CBR diagram
Two pieces of information are needed: 00...01/10...11

61 CBR_NERinv
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No. Name \ Function

62 Cl_Fuse For feature CI. This binary input gets information from the state of the
current injection's input and output fuse. By default, binary input 2 (BI2) is
used at the CIC.

If there is a high-level at the input, the REG-DP/ REG-DPA blocks the cur-
rent injection and generates an error message.

63 Cl_aPulsOn For feature HPCI. Positive edge automatically starts the pulsing procedure
with HPCI. The set cycle, including coil detuning, is started. The regulator
must be in AUTO mode.

64 Cl_aPulsOff For feature HPCI. Positive edge stops the automatic pulsing procedure with
HPCI

65 Cl_mPulsOn For feature HPCI. Positive edge manually starts the pulsing procedure with
HPCI. The regulator must be in MAN mode. The coil is not adjusted auto-
matically

66 Cl_mPulsOff For feature HPCI. Positive edge manually stops the pulsing procedure with
HPCI

Each binary input can have a specific function. Over 60 options are currently available. If the

desired function is not available, the input is set to PROG. This setting enables the input to

be queried by a background program. A specific function can be added to the background

program.

Please contact the A. Eberle’s head office if you need special functions implemented.

The logical function of the input can be substituted in the Inverted field.

The Name field can have descriptive names that are allocated to the respective input in

Panel mode, on the service screen and in the logbook. The Number of characters is limited

to 8!

A: REG-DF B3l 36
Binard Inruts S
[ 1 BI 5= PzAUTO
[ 1 BI &: F: MANUAL
[ 1 BI 7+ Motor_H
[ 1 BI &: Motor_L

Pressing <F1> switches to the other inputs I5 to 116.

The current power level is displayed in the first column in square brackets. The following

variations are possible:

[].
[x]...

.0

1

The second column lists the names of the physical inputs (e.g., 11 to 14)
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The activated inversion for an input is immediately displayed after the colon (:) by a 'minus'
sign (see input 12 ).

The last column displays the allocation of the physical input to the logical input function of
the regulation process. In the example, input |11 is connected to the regulation process’s in-
put function 'End_H' (end switch Higher). This means that binary input 11 enables the
regulator to recognize when the end switch ‘Higher' is activated.

If the same input function is allocated to several binary inputs, the individual inputs are
connected in the regulator by an 'OR-gate' that takes the inversion into account.

11.4.1.3 Relays

Similar functions can be set for the relays as for the binary inputs.

Just like the binary inputs, the relay outputs can be inverted and given a name.

D4 #/9] & 4

EORD | EORDM FiegDFIA) | Panel | Teminal| Loie | Senice |

=-RegDP Relays inverted  user name
- General
-~ Communication R1 Mator_H A r
(=l Control ’—_| ’—
- General Rz Motor L | m
- Earth fault, Umin, Umax R3 OFF |
- Resistor Control
~ Parallel Dperation BE OFF i r
[=1- Commigsioning RS OFF = r
=-Reg-DF
- Measurement B AUTO -l T
...inaly Inputs R7 m r ,—
. [FT
- LEDs Ra Une<Umin -~ =| T
--User BOFs
R3 r
Analogue /05 UnesUsaith |2
- Petersen Coil R10 Eror_sum  w| T
Coil Data ’7
Fiezults of Calibration T Status 7 L
Linearization T able:
Fix-Caoil .
SCADA Minimal hald time of relays 1} ]
- Options Pulse estension MotHAL |4 B
General
Simulation Alarrn delay ] s
Fiecarder
Errar delay o 3
= Logfile
- Event Fiter BI/BO
- Ewent Filter Sytem

The following output functions (BOF) can be allocated to the in the regulation process’s
physical outputs.
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Table 7-2: Set-up options for binary outputs and LEDs

No. Name

‘ Function

0 OFF: Relay is not allocated. '0' or '1' is output based on the inversion.

1 PROG The relay is allocated to the background program. It's put there by
EspRelPV.

2 Motor_H Command to the P-coil: Adjust in direction 'Higher'.

3 Motor_L Command to the P-coil: Adjust in direction 'Lower".

4 Status Message: Regulator status:

Summary message of all self-test functions, such as
® RAM/ROM

® EEPROM

® Battery empty

® Watchdog

5 <AUTO> Message: The regulator is in operating mode AUTO.

6 Une > Uerd Message: The zero sequence voltage is bigger than the set earth
fault threshold.

7 Une > Uerd_td Message delayed: The zero sequence voltage is bigger than the set
earth fault threshold Uerd.

8 Une > Umax Message: The zero sequence voltage is bigger than the set maxi-
mum earth fault threshold Umax.

9 Une < Umin Message: The regulator searched the whole adjustment range and
did not find a zero sequence voltage bigger than the set minimum
zero sequence voltage. This message is generated after the de-
fined delay time.

10 End_H Message: The regulator recognized the end position 'Higher'.

11 End_L Message: The regulator recognized the end position 'Lower".

12 End_H/L Message: The regulator recognized the end position 'Higher' OR
'Lower'. This is the OR-gate from the two previous messages.

13 Mot_Run Message: The regulator recognized a P-coil adjustment. The signal
is an OR-gate for the position command 'Motor Higher', 'Motor
Lower' and the input 'Mot_Run'.

14 Tuned Message tuned: The search process was completed successfully.
The desired compensation value was set successfully.

15 Tnd_nc Message tuned not compensated: The regulator took the precon-
ditions into account and adjusted the coil to the best possible
value. The desired compensation value could not be reached be-
cause it is outside of the P-coil's adjustment range.

16 Umax_nc Tuned not compensated message because the set Umax threshold
is preventing tuning.

17 Block Message: The regulator is in operating mode AUTO but blocked by
an event.

18 Homeposl Message: The regulator has reached the end position (standby

position or last tuning position). This standby position 1 is moved
toward after:

® Unsuccessful search because of Ue, < Ui, in the whole adjust-
ment range
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Search is aborted

19 Homepos2 Reserved
20 Remote Message: The regulator was switched into 'Remote' mode. The
'Motor Higher' and 'Motor Lower', '"MAN' and 'AUTO' keys on the
regulator are blocked by the software. The signals are not physical-
ly separated from the P-coil. The menu and the different display
modes can still be used.
21 Fix coil on Message: The fixed coil is taken into account when calculating the
compensation.
22 Coupling Message: Parallel operation of P-coils; corresponds to forwarding
input function '29: Coupling.
23 R_auto_on Message: Resistance control has been activated.
24 R_block Message: Resistance control is active but blocked.
25 R_on Command: Turn on resistor for resistance control
26 R_T>> Message: Resistor is too hot.
27 PotiWarning Message: Pot measured value is not plausible (pot has a 'gap' at
this location).
28 SIM Internal grid simulation has been activated.
29 Alarm Alarm collective message:
SearchTime exceeded (BOF 38:T_MotOn)
NumberSearch exceeded (BOF 37: n > search)
No CI responsive (BOF 64: ClI_missing)
Cl measured value too small
No slave responsive (BOF 83: Slave missing)
30 Alarm td Alarm collective message delayed
31 Alarmint Reserved
32 E:Dir Message: P-coil is moving in the wrong direction
33 E:Move Message: A P-coil adjustment on 'Motor Higher' or 'Motor Lower"
command was not detected within a defined period (ca. 20 s).
34 Error Error message: Summary message for known errors:
Motor error
No movement on adjustment command (33:E:Move)
Wrong direction (32:E:Dir)
Potentiometer error
Cable break (39:PotError)
Both end switches are recognized at the same time
Positioning error
P-coil error message (BIF 10:E:Error )
35 Error_td Delayed summary error message
36 Error_Sum Error collective message

ErrSum

= Error OR Alarm OR Status
= (34:Error) OR (BOF 29:Alarm)
OR (BOF 4:EMERGStatus)

Alarm:
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SearchTime exceeded (BOF 38:T_MotOn)
NumberSearch exceeded (BOF 37: n > search)

Error

Motor error
No movement on adjustment command (BOF
33:E:Move)
Wrong direction (BOF 32:E:Dir)
Potentiometer error
Cable break (BOF 39:Pot_???)
Both end switches are recognized at the same time
Positioning error
P-coil error message (BIF 10:E:Error )

Status:
All internal errors such as
RAM
E-LAN
Battery

37 > n_Search Message: The P-coil could not be successfully tuned after
'Searchcycle_max'.

38 >T_MotOn Message: The set 'Motor runtime max' was exceeded.

39 PotiError Message: Error detected in the measurement of the coil position,
(e.g., cable break).

40 Une_?? Message Error detected in the measurement of the zero sequence
voltage, Une > 120% of the set nominal voltage.

41 E:MAN Message: Forwarding of the input message 'E-Man’.

42 E:ERROR Message: Forwarding of the input message 'E-Error'.

43 CouplSignal Message: Bus bars are coupled

44 CouplViaNet Only when using current injection
Message: Grid is coupled — Testing is done with current injection
The Cl feature and 'check external coupling' parameter must be
enabled in the Parallel regulation menu

45 E-LAN Error Message: Summary message for E-LAN errors.

46 Usync<< Reference voltage is smaller than 35 VAC => Angle cannot be
measured. Switching to absolute value evaluation.

47 R_armed Resistor control is primed. The residual current is increased when
the next earth fault occurs.

48 SearchDelay Is set when the regulator is in search delay, meaning that the zero
sequence voltage is outside of the tolerance range and the regula-
tor has not yet started searching. It is also set during the forced
search delay:

49 ParaProg Is set when parallel regulation is enabled and activated by the
clutch switch.

50 Local The regulator is in operating mode 'Local'.

51 Remote The regulator is in operating mode 'Remote’.
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52 Uerd Pos Earth fault AND positioning of the P-coil are completed during the
earth fault.
53 Search Set during the search process:
From the start of the search to (Tuned OR Tnd.nc OR Tuned Umin
OR SearchCan)
The message is reset by: Earth fault, Blocking, MAN, slave mode
54 Umax_End Is set when the Umax_end threshold is exceeded.
55 Umax_end_K Is set when a tuning point is found at Umax_end. The target detun-
ing is exceeded.
56 dice_max Is set when the self-extinguishing current limit dice is exceeded.
57 dlce_max_nc Is set when the regulator is at the self-extinguishing current limit
dice in the state 'Tuned_nc'.
58 Batt low Message: The charge level of the REG-DP/ REG-DPA's buffer bat-
tery is critical.
The battery should be replaced within the next 2 months!
59 Cl_extern Only when used in EDC-Sys/EOR-DM
Message: Current injection requested from external device — here
by earth fault detection (EOR-DM)
60 Cl_alive Message: Communication for current injection is available
61 Cl_on Message: Current injection is active. Current is being injected.
62 Cl_blocked Message: Current injection blocked:
Signal forwarded from a defined binary input
Signalling from current injection controller
63 Cl_failure Message:
Communication error to CIC
Error message, error in CIC
Missing synchronization voltage at CIC
Connection interruption detected between CIC and P-coil
Short circuit in connection between CIC and P-coil
64 Cl_missing Message: No response from CIC
65 Fix_on Command: Request from REG-DP/ REG-DPA to activate the fixed
coil
66 Pulse:Fix_on Impulse command: Request from REG-DP/ REG-DPA to activate
the fixed coil
67 Pulse:Fix_off Impulse command: Request from REG-DP/ REG-DPA to deactivate
the fixed coil
68 Rs2_on Only for 'ENEL' feature
69 Rs12_on Only for 'ENEL' feature
70 Rp_on Only for 'ENEL' feature
71 Pulse:Rp_on Only for 'ENEL' feature
72 Pulse:Rp_off Only for 'ENEL' feature
73 R_nCB_Trip Only for 'CBR' feature
74 UserBOF1 User-defined binary output functions (BOF)

All of the output functions listed here can be grouped to one out-
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put function (BOF) by an OR-gate.

75 UserBOF2

76 UserBOF3

77 UserBOF4

78 UserBOF5

79 UserBOF6

80 UserBOF7

81 UserBOF8

82 EOR_missing Only for 'EOR' feature

83 noSlave Message: Slave regulator in parallel program master/slave is miss-
ing

84 Tuned_Umax_en | P-coil is 'tuned' OR positioned to 'Umax_End' (new from firmware

d V2.4.00)

= (BOF 14 OR BOF 55) AND ! BOF 54

85 Tuned_v_invers | P-coil is 'tuned.nc' and is on the wrong side of the resonance curve
(new from firmware V2.4.00)

86 HPCI_Puls HPCI: Pulsing is active.
Note: In AUTO mode including coil detuning and move back

87 HPCI_local HPCI: Location/Remote switch on CIC is set to 'Local' and commu-
nication with CIC works

88 HPCI_Remote HPCI: Location/Remote switch on CIC is set to 'Remote' and com-
munication with CIC works

89 Cl_Status Signal is active, when Cl sends “Status = OK” and communication
with Cl works

90 Cl_SearchBlock | Signal is active, when Cl sends “Search blocked” and communica-
tion with Cl works

91 HPCI_PulsBlock | Signal is active, when HPCI sends “Pulse blocked” and communica-

tion with Cl works

The following four parameters apply to all relay outputs equally.

Minimum idle time relay

Defines the minimum switch-on time for a relay signal

Default setting: 0 s

Impulse progr Mot H/L

The external (SCADA system) higher and lower commands for the motor are extended by
this value. This, in combination with impulse commands from the SCADA system, ensures

that the coil moves smoothly

Default setting: 4 s
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Message delay Alarm
A general delay for alarms can be set here.
Default setting: Os 'BOF 30: Alarm_td'

Message delay Failure
A general delay for error messages can be set here.

Default setting: Os 'BOF 35: Error_td'

Examples of the digital output options that can be configured directly from the regulator's
menu are displayed in the below figure for outputs 1 to 4.

REG'DP a-eberleA
A:REG-DF B3 26136
04:Status L] F1
Relads
36:Enor_sum @
2end Wl @[ ] R 1z Motor_H |
13Mot_ Run @
= , F3
06:UnexUesart @ LIk 28 Motor_L
R s I =T Tuned | _F
O0:0FF o
00:0FF o|[C 1R 4: Tuned_nC [ 7

o -
auto|l A [ leca B gsc | mEnu
remote

"HAND‘ V‘ 4‘ > .J"

Pressing <F1> switches to the other relay outputs.

The output relay state (i.e. the state of the relay excitation winding) is displayed in the first
column in square brackets, whereby the following is possible:

[ ]... O relay de-energized)

[x].. 1 relay energized

The names of the physical outputs are displayed in the second column.
The activated inversion for the respective output function is immediately displayed after

the colon by a 'minus' sign (see output R4 ).

The last column displays the allocation of the physical output to the logical output function
of the regulation process. In the example, output R1 is connected to the regulation pro-
cess's output function 'Motor_H' (motor higher). This means that the regulator can use this
output to adjust the P-coil in the direction of 'bigger current'.
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The status relay (normally open contact or normally closed contact)

Note (Order Codes):

By using the right jumper configuration, the binary output 'Status' can be used either as a
'normally closed' or 'normally open' contact. The position of the jumper is displayed in Fig-
ure 95). The function (jumper) that is not used must be removed.

The status relay is energized in the regulator's healthy state. Jumpers are used to determine
whether the contact is open or closed when an error occurs.

Status relay with normally closed function: The contact opens when an error occurs.

The relay coil is not excited when an error occurs. The status relay's normally open contact
is selected through the jumper.

Note:
The following errors are also sent to the SCADA system

Pulled out slide-in device
Auxiliary voltage failure on the regulator
Regulator for internal errors

¥ Remove jumper for normally open contact function, leave jumper for normally closed
contact.

Status relay with normally open function: The contact closes when an error occurs.

The relay coil is not excited when an error occurs. The status relay's normally closed contact

is selected through the jumper.

Note:

An error is not generated if the slide-in device is pulled out.

¥ Remove jumper for the normally closed function, leave jumper for normally open func-
tion.

REG-REL-3

LB

O [/
s -

“Break” function “Make” function
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11.4.1.5 LEDs

2= =S E| A

EDR-| D EOR-DM  RegDP[A) IPaneI Termlnal] Lﬂghlel Sarvl:e}

& RegDP LEDs inverted user name
o General
-+ Communication LED1 Statuz ~|
El- Cantral
- Gereral LED 2 |Enor_sum ~|
- Eatth Fault, Urin, Urnax LED'3  |End_HAL -~
Resistor Contral
Parallel Qperation LED & Mot_Fun :l' r
= E_omm\sswoning LED 5 UnesUegath | T
=- RegDP
- Measurement LEDE |oFF -
- Binarp Inputs LED 7 OFF =
- Fielaps
- LED 8  |oFF ~|
- User BEIFs
LED § r
- Analogue /0 s AUTH
[=- Petersen Cail LED 10 |&lTD T
Coil Data ’7
Rezults of Calibration LEDTT |Local r
Lineaization Table LED 12 [Femote r [
- Fiw-Cil
L GraTE

The same output functions for the relay outputs described in Table 7-2 can be used as out-
put functions for the LEDs.

The functions can also be inverted and comments added to the LEDs.

The only difference between the LEDs on the REG-DP and the REG-DPA is that the REG-DPA
has 12 LEDs and the REG-DP 9.

11.4.1.6  User-defined binary output functions (user BOFs)

&MJJ

EOR- D EOR-DM RegDPA] IPaneI I Termma\] Logflla] Serwce}

- finalogue | /0s
Bl Petersen Coil
- Coil Data
- Results of Calibration
- Linearization T able
- Fiz-Coil
SCADA
=]+ Options
i General
- Simulation
Recorder
[=1- Logfile
i~ Event Filter BI/BO
i Event Filker Syterm

BOF 10 End H
BOF 11 End L
BOF 12 End_H/L
BOF 13 Mot_Run
BOF 14 Tuned
BOF 15 Tuned_nC
BOF 16 Umax_nC
BOF 17 Block
BOF 18 HomePosl
BOF 19 HomePos2
BOF 20 Remate
BOF 21 Fiscol on
BOF 22 Coupling
BOF 23 R_auto_on
BOF 24 R_block
BOF 25 R_on

BOF 26 R_T»>»

- RegDP ] . i
i General user defined digital output functions (BOF) Delay
- Cemuricaton UBOF 1 2 3 456 7 8- 1.J5
- Cartral : ¥
BOF 0 OFF 1
- [General pOF 1 PROG 20 S
+~ Earth fault, Umin, Urnax 3 ’U— B
- Resistor Contral BOF 2 Motor H .
Parallel Operation BOF 3 Motor L 4 |0 T
1+ Commissioning BOF 4 Status 5 ’—D
& RegDP BOF 5 AUTO 1 :
& ,D— 3
E::;”l':;’;';t BOF & UnesUeartth
- Pelays BOF 7 UnexUearth_td 0 g
- LEDs BOF 8 UnesUmax e o 3
User BOFs BOF 9 Une<Urin

In addition to allocating a specific function to a specific output relay or LED, several func-
tions can be OR-gated through the UserBOF settings.
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If 1is entered in a field, it is OR-gated with the other selected functions in the same col-
umn.

If -1 is entered in a field, the inverted signal is OR-gated with the other signals in the col-
umn.

Up to eight UserBOF can be defined.

A separate output delay in seconds can be set for each of these messages under the menu
item Delays.

Analogue inputs and outputs

D & S| &| A

EOR-D | EORDM ReaDP(A) | Panel | Teminal| Logile | Service|

g H:EQ'DP Analogue 1/0s
eneral
ommLRication Anal Ana 2 Ana 3 Ana 4 Ana b Ana B
[=- Cantrol
 Berera Type oupa =] Jowpw = [ ] [ S ]
Eath Fault, Umnin, Umax Mom. ¥alue |20 s 20 mby
- Resistar Contral .
- Parallel Operation Lanclion Une =] |lpos :I'
[=- Commissioning
=] RegDP 3
- Measurement Scaling
- Binary Inputs Point 0% [0 0
i Relays
H Point 0Y |0 1
Point 1X 100 400
) Petersen Coi Point1Y |1 1
Coil Data .
i~ Results of Calibration [Refif 253 0 0
i+ Linearization Table Point 2 Y ] ]
e Fin-Coil
. GCADA
outputs: X: device value in [V.A. ] ¥: analog value noimalized to [-1..1] of nom. value
L. Gimulation inputs: ¥: analog value normalized to [-1..1] of nom. value ¥: device value in [V.A, ...]

Up to six freely programmable analogue outputs can be installed in the regulator for the
range -20mA ... 0 ... + 20 mA.

PT 100 modules are also directly supported by the firmware. If a PT 100 module is plugged,
this function must be selected under Type.
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Datei COM Optionen 7

¥ =S| B 4

EOR-D | EOR-DM FecDPIA) | Parel | Teminal| Logbuch | Service |

- Messung = Analoge Ein-/Ausgange
Binare Eingange
. Belaiz Anal Ana 2 Ana 3 Ana 4 Ana 5 Ana 6
- LEDs
. user BAFs Typ ‘F‘T 100 ﬂ |Ausgang j |Ausgang j ‘Ausgang j | - ﬂ | -
- Analoge Ein-AAusgange Nennwert  |_ |2D M, j |QD me, j ‘ZD T, j
[El- Petersen-Spule .
- Spulen D aten Funktion |‘DDS ﬂ ||1 ﬂ ‘AUS ﬂ
- Kalbrierungsresultate T
- Linearisieungstabelle )
.- Fix-Spule Skalierung
- Leittechrik Punkt0X [0 [0 o o
[=- Optionen
- bllgemein Punkt 0Y ‘U |U |D ‘U
- Simulation
Punkt1X [100 400 1 1]
Schieiber un ‘ | | ‘
- Lagbuch Punkt 1Y 1 [1 [1 o
i Event-Filker BE/BA E
i Event-Filter System ReLe2s ‘D |D |D ‘D
- Spstem-Menii Punkt 2'Y ‘D |D |D ‘U
S_tromeinspa\sung
i tyllgermein
Parametersdtze Ausgange: ¥: Reglerwert in [V A,...] Y: Analogwert normiert auf [-1..1] vom Nennwert
Eingange: ®: Anal iert auf [-1_1] vom Nennwert Y: Reglerwert in [V.A. ]
i+ Ubertragungsverhalkten LHW
Lo sonshiges
- UPM-Rechner b !
- | 11 3
COMI: 22/01/2016 17:41:27

The allocation table enables the following quantities, which are determined during the reg-
ulation process, to be output to the physical outputs (relays and LEDs):

No. Name Function
0 OFF: The analogue output is not used
Prog The analogue output is allocated to the background program

2 Une The absolute value of the zero sequence voltage U, is output
(measured secondary value)

3 11 The secondary value measured for current transformer 1 is output
(1A or 5A range)

4 12 The secondary value measured for current transformer 2 is output (1A or
5A range) Note: Not available on REG-DPA!

5 Rproz The measured value for the coil position is output (voltage divider ratio for
the position measurement, without linearization)

6 Iposin A The linearized coil position for the adjustment range is output

7 RTemp The temperature of the resistor, which is calculated using the thermal repli-

ca, is output.

For each channel, the type of transmission characteristic can be described by three refer-
ence points so that both a linear characteristic and a knee-point characteristic can be
created. If only two points are needed to define the characteristic, only reference points 0
and 1 are used. Point 2 is set to 0.

The coil position that is output is the coil position that is determined using the linearization
table. The same coil position is displayed in the control room and on the coil.
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Example for a linear characteristic:

The range of the zero sequence voltage U,. from 0 to 100 V is to be displayed in the range
from 4 to 20° mA:

mA A

20

4 <

y [%] T

100

20

. 0 T

100 Une [V] 0 100 Une [V]

Parameterization using the menu:

Menu item  Value

\ Function

Type Output An mA - output module is used.

Nominal value | 20 mA Maximum value that the module can physically deliver.
The standard modules deliver 20 mA

Function Une Allocation of the desired 'analogue measured value' for the output
(see above table)

Point 0 X 0 according to the smallest value of U, of 0 V on the x-axis

Point0Y 0.2 4 mA on the y-axis corresponds to 20% of 20 mA (standardized =
0.2)

Point 1 X 100 100 V according to the maximum value of U, on the x-axis

Point1Y 20 mA on the y-axis corresponds to 100% (standardized = 1)

Point 2 X

Point2Y
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Example for a knee-point characteristic (magnifier):

The figure shows the magnified voltage range from 0 to 10 V. The 0 to 10 V range is dis-
played on the 0 to 8 mA range. The 10 to 100 V range is displayed on the remaining 8 to 10

mA range.
mA A y [%] A
10 50
8 40
0 > 0 P T~
0 10 100 Une [V] 0 10 100 Une [V]

Parameterization using the menu:

Menu item Value Function

Type Output An mA - output module is used.

Nominal value | 20 mA Maximum value that the module can physically deliver.
The standard modules deliver 20 mA

Function Une Allocation of the desired 'analogue measured value' for the output
(see above table)

Point 0 X 0 0V corresponding to the smallest value of U, of 0 V on the x-axis

Point0Y 0 0 mA on the y-axis corresponds to 0% of 20 mA

Point 1 X 10 10 V according to the knee-point on the x-axis

Point 1Y 0.4 8 mA on the y-axis corresponds to 40% of 20 mA (standardized 0.4)

Point 2 X 100 100 V according to the maximum value of U, on the x-axis

Point2Y 0.50 10 mA on the y-axis corresponds to 50% of 20 mA (standardized
0.50)

You can use the service screen and the Override function described in Chapter 6 to make
sure that the analogue outputs have the right transmission function.

Retrofitting analogue channels

Please check first whether the housing of the subrack has the wiring for the analogue chan-
nels. If this is not the case, a rewiring has to be done. It is recommended that this work be
carried out at the A. Eberle home office. because we can retrofit the REG-DP ™ with the an-
alogue channels at the same time.

If the housing/subrack is already wired for analogue channels, the analogue channels can
be retrofitted according to the below instructions.

The REG-DP ™ has a total of three slots for the analogue module.
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The slots are always numbered from top to bottom, meaning that the first module (top) is
recognized by the firmware as channel 1 and 2. The middle slot is for channels 3 and 4, and
the bottom slot for channels 5 and 6.

Location of analogue slots on the REG-CPU processor board:

battery

Q,

O
‘l
I
I
I
|
I
If
I
1l
LI
m
| C:tl
module 2 module 3

L= e |[PERE e SRR L (N i R R ) N O — L

i
I :j <
[© E
.o Ll €

The red rectangles indicate the location of the connectors between the CPU and the ana-
logue modules.

Analogue — Channel (option E9x)
Input or Output

module 1 module 2 module 3 Module 1.1 - Channel 1

P S Module 1.2 - Channel 2

Module 2.1 - Channel 3

Module 2.2 - Channel 4

Module 3.1 - Channel 5

blblz|lz|b|blz|z|b|b|z]|z
2(4|2)|4|14|16|14|16|26|28(26|28

Female multipoint connector

The REG-DP ™ must be taken out of the housing in order to be retrofitted with analogue
modules. Loosen the four retaining screws and pull out the REG-DP ™ with the removal
tool. Place the REG-DP ™ in front of you on the workbench. To ensure that the allocation of
the analogue channels is correct, place the REG-DP ™ on the surface with the right side up,
meaning so you can read the indicator plates. The individual printed circuit boards are in a
vertical position.

The analogue modules are plugged on the CPU board, which is located on the far right as
seen from the front over the display.
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Front panel

The analogue modules themselves are plugged into the corresponding socket on the CPU
board.

Make sure that all of the connectors are correctly placed.

In addition to the connectors, the modules are also connected to the CPU board with two
pluggable plastic spacers. Make sure that they are correctly placed too.
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CPU board Analogue module
(slot 1, occupied)

Once the analogue modules have been plugged, the REG-DP ™ can be put back into its
housing.

The analogue channels are automatically detected by the firmware when the device re-
starts and can be parameterized through the menu Setup -6- \ General \ Analogue.. or the
WinEDC software.

Please note that analogue channels such as PT 100 Module can only be used directly from
firmware version 2.5.xx. A background program is needed for older firmware versions.

If you have any questions, please do not hesitate to contact EORSys Support (eorsys-
support@a-eberle.de, +49-(0)911/628108-103).
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11.4.2

11.4.2.1

Petersen Coil

Coil data

a-eberle A

| & | B 4

Z0RD | EOR-DM RegDFIA] | Panel | Teminal| Logfle | Service |

El- Reg-DP
i General
- Commuriication
El- Contral
General
- Earth fault, Urmin, Umax
- Resistor Control
. Parallel Operation
[E)- Commigsioning
B RegDP
- Measurement
- Binary Inputs
- Relaps
- LEDs
- Uger BOFs
Analogue [/0s
= Petersen Coil
- Coil Data
- Results of Calibration
- Linearization Table
Fiw-Coil

Petersen coil

|_min (in A)

Petersen Coil

|_min 20 A
|_max 200 A
Twpe of End-switch Break bl

Software end switches

active I

Imin lﬂi A
Ima 9333 A
Potentiometer

poti with gaps m
Pati gaps max. length ,27 %

Current value of the coil at the lower end switch.

Default setting: 20A

I_min (in A)

Current of the coil in the upper end switch position.

Default setting: 200A

End switch type

The following settings are possible:

Setting
Normally open
contact (NOC)

Description
Normally open contact: The contact closes when the position is reached

Normally closed
contact (NCC)

Normally closed contact: The contact opens when the position is reached

Not connected

End switch information is not available.

The end switch information is determined during calibration. If the potenti-
ometer does not change for more than 5 s to 25 s (depends on the coil
speed), the value is used as end switch position (Imin or Imax).

Software end switches

If no end switches are available or their function is unreliable, the regulator can work with

software end switches.
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The drive stops when the coil reaches the value that is set for |_min or |_max.

This makes it possible to limit the coil range and stop the coil before the actual end posi-
tion.

Active
Software end switch function is active

Default setting: inactive

|_min
Simulated position for the lower end switch. The decision is derived from the potentiome-

ter's position. This means that the coil must be successfully calibrated during
commissioning.

Default setting: 0A

|_max

Simulated position for the upper end switch. The decision is derived from the potentiome-
ter's position. This means that the coil must be successfully calibrated during
commissioning.

Default setting: 9999A

Potentiometer
You can set the potentiometer's properties here.

Pot hat gaps

Setting Description

Without gaps The potentiometer is adopted as ideal. The regulator generates an
error message as soon as the smallest gap occurs in the adjustment
range.

With gaps Default setting: Gaps in the position feedback are accepted up to the

value in the Pot gaps max length parameter. An error is not generated
until the gaps exceed the value.

No Pot A potentiometer does not have to be connected if this setting is used.
The regulator displays ??? behind Ipos/lcomp.

This setting is only recommended if the potentiometer needs servic-
ing.

The coil's total runtime is used to estimate its position. The runtime
was determined during the automatic coil calibration.

CAUTION! The end switch information MUST be sent to the REG-DP/
REG-DPA. A combination of both no pot and no end switch does not
make sense.
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Pot gaps max length
0.5% to 5% of Imax can be set

Default value: 2 %

REG-DP/ REG-DPA identifies the gaps as a silder break. During this period, the coil position
from the last measurement point, the values from the calibration and the values from the
linearization are interpolated.
UsiV ,
+5,5V —

Us_end switch—
high

Interpolated values
Ipos= f(_ motor movement, calibration)

Us_end switch—
low

>

Imin gap Imax Ipos /A
end position low end position high

The value for the gap can be increased if there are problems with the potentiometer. The

potentiometer should be thoroughly checked and possibly replaced during the next coil
service.

11.4.2.2 Calibration results

Dyi| & | & 4

EORD | EORDM ReaDPI&) | Pansl | Teminal| Logfle | Servies |

- Reg-DP
i General

Results of Calibration

. Commuriication End-gwitch Low ’517 %
= Eentrol End-switch High 512 %
- aeneral
Earth Fault, Umin, Umax Rurtime L-+H 1333 §
- Resistor Control
-~ Parallel Operation gleging 02 B
=) Commissioning Lost mation oo A
Bl RegDP
- Measurerment Linearity error 1.0 %
- Binary Inputs
Relays
- LEDs
- Uger BOFg
- Analogue /03
[+ Petersen Coil
Linearization Table
- Fis-Cail
Srana
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11.4.2.3

Page 156

This menu displays the results of the calibration process described in Chapter 10.3.2. The
values are read-only.

End switch Lower

The value of the potentiometer in the lower end switch position expressed in %.

End switch Higher

The value of the potentiometer in the upper end switch position expressed in %.

Coil runtime

Indicates the time the coil needs to move from the lower to the upper end switch.

Coil overrun

The coil overrun is expressed in A. It indicates at how many Ampere the coil continues to
run after the stop command.

Coil backlash

Coil backlash is a result of the mechanical hysteresis in the drive system between the up-
ward and downward movement.

Linearity error

The movement of the potentiometer wiper is recorded during the calibration of the coil.
Normally, the change in position should produce a linear function across the coil's runtime.

If the non-linearity is bigger than 2%, the potentiometer's wires should be checked.

Linearization table

| & 3| & A

EOR-D | EOR-DM RegDP(A) IF‘aneI | Teminal| Logiile | Service |

& ReaDP Linearization Table
o General
t Communication F i Coil
=) Contral P
=
General EE ° .
Eaith fault, Umin, Umax 2 |ag % 15 A
- Resistor Contral -
- Panalel Dpetation 120 % |Gl &
[z Commissioning 4 a2 ¥ 180 r
- RegDP N
L Measurement 5 joo = 0 A
L Binary Inputs B ,—DD % 0 "
o Relays
- LEDs 7 [oo % i A
- User BOFs .
H 8 jon x o A
o Analogue 1/0s
[ Petersen Coil
i Coil Data
i Results of Calibration
L8 Lineization T able]
& Fig-Coil
- GCADA
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The linearization process is described in Chapter 10.3.3 Manual coils - linearization. These
values are used to account for the non-linearity between the position displayed on the coil
and the potentiometer when the position is displayed.
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11.4.2.4

Fix coil
The information about the fixed coil is used to determine the capacitive current for the
whole grid.

This information is also needed when the parameter Relative (in %) is selected as the target
detuning method.

D¢ =S| 8| A

EOR-D | EORDM Reg-DPIA) | Panel | Teminal | Logfie | Serice |

Bl Reg-DF Fix-Coil

i General
L Communication walue Fix-Coil ID A
- Control indication Fis-Coil Switch -

- General

- Earth fault, Umin, Urnax

- Resigtor Contral

SssarLonte Fix-Coil contral OFF -

- Parallel Operation
=)+ Commissioning
£ RegDF
- Measurement
- Binary Inputs
- Relays
.. LEDs
- |ser BOFs
- Analogue [/0s
- Petersen Coil
- Coil Data
Results of Calibration
- Linearization Table

Figure 103: Menu Fixed coil

® Fixed coil value

The value of the connected fixed coil is entered in Ampere (A).

® Feedback fixed coil

Indicates whether the fixed coil is switched on. Can also be sent to the regulator through a
binary input.

Settings

Setting Description

OFF: A fixed coil is not available or the fixed coil is always OFF.

ON The fixed coil is always ON.

Switch The REG-DP/ REG-DPA gets the information about the switching status (ON
or OFF) through a binary input or the SCADA system (BIF 30:Fixed coil)

binary inputs inverted user name

Bl m r
B2 el ]
B3 [ofF =
pla  [orF =

Bl S IImp:AUTD -
Bl 6 IImp:MANUAL -

BI 7 IMUlULH -
Bl 8 IMUIULL -
I3 ol

T

Bl 10 OFF -

Figure 104: Parameterization of binary input 9 with feedback from the fixed coil
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Fixed coil control

The regulator can control the fix coil (if desired) when the adjustment range of the coil that
is regulated by REG-DP/ REG-DPA is not sufficient.

Settings:

OFF: The fix coil is not controlled by the REG-DP/ REG-DPA

ON The fix coil is always on through the REG-DP/ REG-DPA

<AUTO> The REG-DP/ REG-DPA can automatically switch the fix coil on or off when
the adjustment range for the automatic coil is not sufficient

Additional values for the fix coil that are only visible when current injection (Cl feature) is
used:

Quality of the fix coil

imag (I5,)

The quality of the fix coil is: Q =
real(I,,)

Only calculated when current injection is used with available fix coil information.
Use fix coil value
Settings:

Requires the P-coil to measure the current. This function only makes sense when the ENEL
feature is used together with EDC-Sys.

Measured fix coil
See comments on 'Use fix coil' — cannot be changed
Measured quality

See comments on 'Use fix coil' — cannot be changed

SCADA system
D #Q| Bl 4

ZORD | EORDOM  FegDPIA) | Panel | Teminal| Logie | Sewice |

- Resulks of Calibration - SCADA
- Linearization Table

- Fis-Coil IP- address 'D_ . 'D_ . 'U_ . 'U_
2 IP- netmask. ’D_ . ’U_ . ’D_ . ’D_
IP- gatewiay ’D_ . ’D_ . ’D_ . ’D_

- Simulation I

This is where the network parameters are set for the connected protocol card (REG-PE or
REG-PED).
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Every time the REG-DP/ REG-DPA is restarted, these settings are sent to the protocol card
through the COM2 connection.

11.5 Menu item Options

The parameters for the regulator's general properties are described here.

11.5.1 General
HE| = G E| 4

EOR-D | EORDM FegDPIA] | Panel | Teminal| Logiie | Service |

B H,EQ'DP Local / Remote
i+ General
- Communication active v
&l Cortral Local/Remote state Remate -
- General
- Eaith fault, Umin, Umax LR change via REG-L r

- Resistor Cortrol
- Parallel O peration

[=1- Commissioning Options
ERegDP
. Measurement Controller state after reset unchanged -
- Binary Inputs Up/Down continuous meving [
- Felapg
- LEDs
-+ User BOFs i
- Analogue 1/0s By
[ Petersen Cai Une displayed in 4 A
-~ Coil Data Parameter Ure_Ir_lw hd
-+ Results of Calibration — -
Linearization Table Curtent axis +fin+lslave A
Fiw-Cail
SCADA LCD-Saver ON r
El D_pt\oms LCD contrast 0
[ General
- Simulation

- Recorder

11.5.1.1 Local/Remote
Active

Activating this function enables the local/remote key on the REG-DP/ REG-DPA.
Default setting: Active

Local/Remote state

Defines the state in which the local/remote key on the REG-DP/ REG-DPA is set after the
function has been activated for the first time.

Default setting: Local

L/R switch with REG-L

If this value is set to active, the REG-DP/ REG-DPA's local/remote state can also be switched
through the SCADA system.

Default setting: Inactive
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11.5.1.2

11.5.1.3

Options
® Reset behaviour

The state to which the regulator should switch after an auxiliary voltage loss on the regula-
tor is set here.

Settings:

Value Description

Unchanged If the REG-DP/ REG-DPA was previously in AUTO mode, it will resume regula-
tion as soon as the supply voltage has been restored

MAN The REG-DP/ REG-DPA switches into MAN mode after the supply voltage has
been restored

© Higher/Lower continuous operation

If this value is set to active, a long press (2 seconds) of the Higher or Lower key will set the
position command for the coil to Locking. The Higher or Lower command will be output un-
til the Higher or Lower key is pressed again.

REG-DP a-cberle A
E:REG-DIFP R:31
04:Status & =
Manual: uk ==
Enorsum €
Icome 214.5A w T
1ZEnd HL @ | ([ Jpe B.81%  Tw 297 2
an{Une-zUn
13Mot Fun € 1
: =]
D6linesUeat € 2
DO0FF oll o ; 1
[
DO0FF ol o3 —
.05 T Fs
0o:0FF o IHin IHay
S0

Figure 107: Symbol on the display for continuous operation ==>
Continuous operation is indicated in the second line of the REG-DP/ REG-DPA's display by
this symbol == >.

Display

® Display Unein

Settings:

Value Description

% Uen in % of the nominal value (100 V)

\Y Uen as secondary value of the voltage transformer in V
kv Uen as primary value of the voltage transformer in V
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® Parameters

Settings:

Value Description

k v d Unbalance k, detuning v and damping d of the grid

Une_Ir_Iw Zero sequence voltage Une, resonance current (lIcg of the grid) Ir and ex-

pected residual current

® Current as

The following options are available to display the scale range from Imin to Imax on the
regulator:

Value Description

+Ifix The value of the fixed coil (if parameterized) is added to the value of the own
coil and displayed as Icomp

+Ifix+Islave The value of the slave coil in parallel operation of two regulators is added to
the value of the own coil and the fixed coil (if parameterized) and displayed
as lcomp

Only_lpos Only the value of the regulated coil, which is displayed as Ipos

©® LCD screensaver
The backlight switches off after 15 min if a RG-DP(A) key hasn't been pressed.
- Activated

If this parameter is enabled, the REG-DP/ REG-DPA's graphic display switches off until the
next time a key is pressed.

® LCD contrast
The display's contrast can be optimized to the actual installation situation.

Default value: 0
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11.5.2

Simulation

| = Q| 8| 4

EORD | EDR-DM RegDF(A) | Panel | Teminal| Loaie | Sewice |

- RegDP Simulation
-~ General
- Communication Net models #1 #2 i3
& Lokl Ires e
- General
- Earth Fault, Umin, Umax Iu ID.T iy |U1 A IU.'I A
- Resistor Control
- Parallel Operation Ly I10 & ITD & |2D &
(I Commissioning phi |[| = IU & |[|
= H_eg-DF'
i Measurement
E‘inla'}' Inputs Coil simulation
elays
LEDs Rur-time 60 S
i User BOFs . . .
H End switch high 95 %
= Analogue 1/0s ML
[ Petersen Coil End switch low 5 %

i Coil Data
Results of Calibration

Linearization Table
£ Fiw-Cal

Figure 108: Menu item Simulation

The REG-DP/ REG-DPA also has parameters for three example grids.

No adjustment commands can be run on a coil during a simulation.

® Grid models

Parameters Description

Ires: Network resonance point

lu: Unbalance current lu defines the maximum zero sequence voltage

Iw: Residual current Small Iw currents produce a sharp resonance/V
curve, big lw currents a dull resonance/V curve

Phi: Defines the phase of the zero sequence voltage at the resonance
point in relation to phase L1

® Coil simulation
The following three parameters are used to define the coil parameters for the simulation.

Parameters Description

Coil runtime: | Runtime of the coil from the upper to the lower end switch in s
End switch Value of the potentiometer at the upper end switch in %
Higher:

End switch Value of the potentiometer at the lower end switch in %
Lower:
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11.5.2.1 Activating simulation mode on the REG-DP/ REG-DPA

Once the grid parameters have been set, simulation mode can be activated from the REG-
DP/ REG-DPA's menu.

[ F2 | | |

| F3 | | EnableLoc/Rem | | Net model

| F4 | | Loc/Rem function | | Display Options |
| F5 | | Reset Behaviour | |Up/Downcontinuousmoving|

REG-DP a-eberleA
A:REG-DF 182659
04:Status @ . - F1
| Simulation: G
3E:Emor_sum @ [
12End HAL @ T =
13Mat Fun @ B
F3
0&:Une:Ueart @ B
00:0FF L ] w: UFF i
. _ 1: Hek 1 [
00:0FF ] 21 Hek 2 F5
00.0FF @ S8 HNet 3 i
L “ ' ESC | MENU
< | > J

After you have selected the grid model, go back to the start screen (long press of ESC key).
The REG-DP/ REG-DPA indicates that it is in Simulation Mode 1.
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REG-DP a-eberle ‘A\
LRl TIF 11212835
04 Status [ ] =S IR
7 = staor
3EEnar_sum @
|| Izome 231.8A w Farar
12End HAL - @ | [ ]e H, @5l Tw 297
) an{ine-ll
13:Mat_Run @ 1
£
0E:UnesUeart @ o
1
BO.C_alive @ (11 5
i .
B1:Cl_on @ e
|| oensq - Teane
00:0FF ® IHin IHay
IR 1R

F1

F2

Figure 110: SIM1 = Simulation mode 1 (grid1) selected

11.5.2.2

Function key

Description of the function keys in simulation mode

Description

F1 Browse between screens
F2 Simulate an earth fault for the selected/simulated grid
Ex.: SIM1E = Earth fault for grid model 1
A: REG-TIF A3 3216
=5SIMI1E
Earth fault!
Icome 143.8H o 2779
Uhe 186,868  Tw 7797
1 opHUneE-=Un —o—
Eil
20
1+
5.
2.
1-.
0a 51 ICuHF
1] 1
.fH in IHau
ER 1E0R
F3: Switch to grid model 1
SIM1 is displayed
F4 Switch to grid model 2
SIM2 is displayed
F5 Switch to grid model 3

SIM3 is displayed
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11.6

Menu item Recorder (recording of measured values)

I Q| E| 4

EUH-D' EOR-DM RegDPI&) | Panel I Telmmall Lughlel Serwcel

=-ReaDP Recorder
i General
- Communication Value Resolution
(- Cantral 5
el Channel 1 [left) flpes =] |05 %
- Earth fault, Umin, Umax Channel 2 [right) IUne ;I IE %
Resistor Contral . -
Pralll Dperation Channel 3 (invisible] IUneﬁDh\ ;I |1 %
=5 E_omm\ssioning
[l Reg-DP X
i Measurement Eeiling 1 Fisel j'

i Binary Inputs

- Relays

o LEDs

:- User BOFs

ALnalogue /0

[l Petersen Coil
i Coil Data
i Rlesults of Calibration
- Linsarization T able
- FiCail

- SCADA

[=]- Options

i General

imulation

Figure 111: Menu item Recorder (default allocation of the three recorder channels)

Important values that document the quality of the regulation are stored in the REG-DP/
REG-DPA and can be displayed as a graphic in recorder mode.

Three recording channels are available.

The first two channels can be displayed on the regulator's screen as timeline diagrams. The
third channel cannot be displayed but is saved.

The recorder data can be downloaded on the Logbook tab in WinEDC.

Each channel can be assigned the following measurands:

Measured Description Reference value for resolution
value
--- No recording -
Une Zero sequence voltage (50 Hz compo- momentary Une
nent)
Une_Phi Angle between Une and Usync 360°
11 Current from channel 11 I_nominal
11_Phi Angle between |11 and Usync 360°
12 Current from channel 12 I_nominal
2_phi Angle between I2 and Usync 360°
Ipos Coil position in A Imax (coil end value in A)

The memory is designed to save a new value only when a value changes, meaning that the
values for the resolution relate to changes to the measured value in %.

Example:
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Une is entered as measurand for channel 2. The resolution is 5%. If the current/momentary
value of Une changes by 5%, a new entry is written to memory.

11.6.1 Viewing the recorder file on the REG-DP/ REG-DPA's screen

. MENU ]

[ Pagenjr | Page2/2
[F2 ] | Dispay | [ Recorder
| F3 | | SETUP | | Logfile

| F4 | | | | Statistics |
| F5 | | Error description | | Panel |

For more information, see Chapter 9.4.3.

11.7 Logbook

The P-coil's regulation process is complex, with and without current injection. In order to
resolve errors, all of the parameters need a subset. Filters can be defined on the next two
parameter tabs. This is where the parameters for which a change is entered in the logbook
are set.

11.7.1  Events BI/BO event filters

All changes to the binary inputs, relay outputs, binary input functions and binary output
functions are recorded in the logbook.

Double clicking the field with the X hides the entry in the logbook.
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| & S| &

EORD| EORDM RegDPIA) | Panel | Teminal | Logile | Service |

& RegOF
- General Event Filter
-~ Communication Bl Events BO Events
- Control B 1 Ko~ B0 1 K o~
Resisor Contiol EI i 508 i
Parallel Operation B4 ® B0 4 ®
E- Commissioning Bl 5 X B0 5§ X
- RegDP Bl B X B0 6 X
B 7 X B0 7 X
B 8 X B0 8 X
B9 X B0 8§ X
B 10 X B0 10 X
B 11 X B0 11 X
Petersen Coil B 12 % B0 1z %
Coi Data
Fiesults of Calibration B3 * a0 s *
Lingatization T able B 2 ELC 2
FiweCol B 15 X B0 15 X
SCADA Bl 16 X B0 16 X
- Options Bl 17 ® BO 17 X
General Bl 18 X B0 18 X
Heci‘r::"at'c'" Bo1a 3 B0 19 3
£ Logfie Bl 20 X B0 20 X
B 21 X e B0 21 X e
went Filter Sptem
EIF Events BOF Events
BF 0 OFF - BOF 0 OFF B
BF 1 PROG BOF 1 PROG
BIF 2 MatoH X BOF 2 Motor H X
BF 3 Motor L X BOF 3 Motor L X
BIF 4 ImpMot H X BOF 4 Status X
BF 5 ImpHotL X BOF 5 AUTD X
BF 6 Motun X BOF 5 UnesUsarth X
BF 7 EndH X BOF 7 UnesUearth_id
BIF 8EndL X BOF 8 UnesUmax X
BIF 9 E:MANUAL X BOF 8 Une<Umin X
BIF 10 EEnor X BOF 10 End H X
BIF 11 ImpLocal X BOF 11 End L X
BIF 12 ImpRemate X BOF 12 End_HiL
BIF 13 ImpL/R X BOF 13 Mol_Fiun
BIF 14 Stath X BOF 14 Tuned X
BIF 15 Imp:AUTO X BOF 15 Tuned_nC X
BIF 16 ImpMaNUAL X BOF 16 Umas_nC X
BIF 17 Impidd X BOF 17 Block. X
BIF 12 SElock X BOF 18 HomePos1 X
BIF 19 S:BlockT X BOF 13 HomePos2 X
Bl events :  Binary inputs

BO events :  Binary outputs
BIF events  : Binary inputs that affect the regulation process
BOF events : Binary outputs (relays) that affect the regulation process
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11.7.2  Events Event filter system
S| & Q| B| A

EORD | EOROM FegDPIA) | Panel | Teminal| Logfie | Service |

E Hegl-aDP | System Events on/off System Events Error Messages 30 User Emor v
eneral
. Commuricalion Of: TimeChanged [~ 0D Reset MO0 InemelEror M 3% UserAlam 2
Eﬂ”gﬂ‘ ‘ 02 ResonanceCurve ¥ 01: StatusErnor ¥ 02 ColDiection Vv ® Bont v
- General
Eatth ful. Urin, Urnax 03 Sohwarelpdate [ 02 Master M (3ColeMoving ¥ 33CLodOPFw [
- Resistor Contral
S 04 ProvisionalCurve [V 03 Slave ¥ 04Pol- 2 34 CLEEPROM_En [V
Faralll Dperation
Commissianing 05 1ol W 04 Debug ¥ 5Fols W 35 ClLNeKsib 7
&1-RegDP
Messemert 05 Cl Fower T 05U W 05 PotSider W % CLwonglypss [
¢ Binay Inputs 07 DeviceStatus v 37 CLU1_low v
Relays
[ 08 Seachlumber ¥ 38 CLUI3 low 7
i+ User BOFs 09 SearchTine 2 33 CLL1_low 7
- Analogue 1/0s
&1 Petersen Col 10; Pesiioning Mo O STy @
i CalDela )
| Aot o Cafbraton 11:Endswichlon ¥ #1:CLTemp 7
. Lingizalion T able 12 EndswitchHigh ¥ 42 CLIGLON 2
. Fiv Call
otaon 1% EndeitchBal V4% CLIcLOFF 3
Options 140 01 M sCledCOFw @
General
Simulation 185, ClEnor M G CLwongHw ¥
Recorder 16: C1_COM3_En ~ 46: C|_ChangeWwiieing [V
Loalie
Event Fiter BI/BO 17.EOA_COMIEn
Event tem 18 Cl-Timeout v
19, CICAeset 2
20 enCoupELAN
2l eCouplilave
22 0_U-easure 2
23 0| Measure 2
24: HardwareError v
25 Tl missing MY 2
26 [l blocked v
27: Ol fuse tip 2
26 battery emply 2
23 SearchEr Umax v

This where the system events that are recorded in the logbook are selected.

Note:

@ If the REG-DP/ REG-DPA has a SCADA connection, its time is synchronized every minute. In
this case, system event 01 Time should not be recorded in the logbook. An entry is made for
this event every time something changes, meaning that the logbook would quickly fill up
with unimportant time synchronization events. The memory is limited and important infor-
mation could get lost.
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11.7.2.1 System events

No. Name \ Description

1 Time When the time is adjusted by more than ca. +-100..200 ms

2 Resonance curve |The values of the newly determined resonance curve are recorded in
the logbook
Logbook entry:
ResonanceCurve Ice= 99.6 A Iw= 10.1 A Ures= 0.99
V UresPhi= 0.0° Ifix= 0.0 A Iext= 0.0 A (Ipos +

Ifix + I slave)

3 Software update |New firmware was installed
Logbook entry:
Firmware version 2.4.08 -> 2.5.05
4 Provisional Curve | Estimated resonance curve during the search. The data have the same

size as the resonance curve

Not active if default setting

5 1_coil Current through the P-coil when an earth fault occurs
Details:
Ib=281.64 A, lw= 9.48 A, Une=11130.63 V, Phi=-175.63°
6 Cl-Power Current Injection Phase and Power
Details:

Cl-Phase=L1 1=100% Une=4.69% (maxUne=100.0%)

11.7.2.2 Incoming/outgoing system events

No. Name Description

0 Reset When the device is switched ON and OFF
Logbook entry:
outgoing:PowerDown/incoming:PowerUp

1 StatusEr-

ror

2 Master For parallel operation, as soon as the device is working as master
(even if the slave is blocked)

3 Slave For parallel operation, as soon as the device is working as slave regulator
(not in MAN mode and if the regulator is blocked)

4 Debug Only used for internal purposes. Not supported in the WinEDC logbook

5 User From FW version 2.3.36: Logbook entries for each REG-L can be created by

background program and displayed in the logbook with text. They can be
downloaded in WinEDC.
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11.7.2.3  Error messages

\\[o Name
1 InternError

Description

The error number is written in the

logbook and must be evaluated by
A. Eberle.

a-eberle Za.

Message/Response

2 CoilDirection

Coil is moving in the wrong direction

- stops coil movement

- goes into MAN state

- goes into 'Error' state

- BOF 32 'E:Dir' incoming

- BOF 34 'Error' incoming

- BOF 35 'Error td' incoming
- BOF 36 'Err_Sum' incoming

3 CoilNoMoving

Coil is not moving

- stops coil movement

- goes into MAN state

- goes into 'Error' state

- BOF 33 'E:Move' incoming

- BOF 34 'Error' incoming

- BOF 35 'Error td' incoming

- BOF 36 'Err_Sum' incoming

4 Pot L-

Potentiometer: Cable break on L-

- stops coil movement

- goes into MAN state

- goes into 'Error' state

- BOF 39 'PotError' incoming
- BOF 34 'Error' incoming

- BOF 35 'Error td' incoming
- BOF 36 'Err_Sum' incoming

5 Pot L+

Potentiometer: Cable break on L+

- stops coil movement

- goes into MAN state

- goes into 'Error' state

- BOF 39 'PotError' incoming
- BOF 34 'Error' incoming

- BOF 35 'Error td' incoming
- BOF 36 'Err_Sum' incoming

6 Pot slider

Potentiometer: Cable break on slider
contact

- stops coil movement

- goes into MAN state

- goes into 'Error' state

- BOF 39 'PotError' incoming
- BOF 34 'Error' incoming

- BOF 35 'Error td' incoming
- BOF 36 'Err_Sum' incoming

7 DeviceStatus

Device status; internal ERROR

- BOF '4:Status'
- BOF 36 'Err_Sum'
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No. Name

8

Search Number

\ Description

exceeded; search aborted.

Regulator displays an error

Number of allowed search cycles

Message/Response

Search is aborted. Regulator
moves into the predefined posi-
tion. The regulator stays in
'AUTO' mode!

BOF 37 '>n_Search'
BOF 29 'Alarm’
BOF 30 'Alarm td'
BOF 36 'Err_Sum'

SearchTime

Search unsuccessful!
Maximum motor runtime
exceeded

Search is aborted. Regulator
moves into the predefined posi-
tion. The regulator stays in
'AUTO' mode!

BOF 38 '>T_MotOn'
BOF 29 'Alarm’
BOF 30 'Alarm td'
BOF 36 'Err_Sum’

10

Positioning

Target position for tuning point not
reached (check positioning toler-
ance)

goes into 'Error' state
goes into 'MAN' state
BOF 34 'Error’

BOF 35 'Error td'

BOF 36 'Err_Sum’

11

Endswitch Low

End switch 'Lower' not found!

12

Endswitch High

End switch 'Higher' not found!

13

Endswitch Both

Check end switch; both are 'ON'

- goes into MAN state
- goes into 'Error' state
BOF 34 'Error’

BOF 35 'Error td'

BOF 36 'Err_Sum'

14

No Cl

Current injection not available

A search that is in progress is
aborted and restarted; if neces-
sary 'emergency operation'

BOF '29:Alarm’

BOF '30:Alarm_td'
BOF '36:Err_Sum'
BOF '64:Cl_missing’

15

Cl error

Current injection error message

With error number (#: <No>)

- goes into 'Error' state
- goes into MAN state
BOF '34:Error’

BOF '35:Error_td'

'BOF '36:Err_Sum’

BOF '63:Cl_Error'
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No. Name Description Message/Response
16 Cl COM3 Err Error communicating with current A search that is in progress is
injection aborted and restarted; if neces-
(#: <No>) sary 'emergency operation’
BOF '29:Alarm’
BOF '30:Alarm_td'
BOF '36:Err_Sum'
BOF '64:Cl_missing’
17 EOR COMS3 Err Error communicating with EOR-DM | BOF '29:Alarm’

(EDCSys)
(#: <No>)

BOF '30:Alarm_td'
BOF '36:Err_Sum'
BOF '82:EOR_missing'

18

Cl timeout

Current injection is not responding

- goes into 'Error' state
- goes into MAN state
BOF '34:Error’

BOF '35:Error_td'

'BOF '36:Err_Sum’

BOF '63:Cl_Error'

19

CIC Reset

Current injection reset

Currently not used

20

extCouplELAN

Communication error between E-
LAN and slave

(#: <No>)

Aborts the check with the result:
'No external connection'

=> No parallel operation, but
normal search continues to run

=>No more messages!
uptov2.3.35

- goes into 'Error' state
BOF '34:Error’

BOF '35:Error_td'

'BOF '36:Err_Sum’

21

extCouplSlave

Slave: Uen measured values not
available (#: <No>)

Aborts the check with the result:
'No external connection'

=> No parallel operation, but
normal search continues to run

=> No more messages!

22

Cl U Measure

Cl U measured value too small
(#: <Channel>)

A new search is started; if nec-
essary 'emergency operation"

BOF '29:Alarm'
BOF '30:Alarm_td'
BOF '36:Err_Sum'

23

Cl | Measure

Cl I measured value too small
(#: <Channel>)

A new search is started; if nec-
essary 'emergency operation"

BOF '29:Alarm’
BOF '30:Alarm_td'
BOF '36:Err_Sum'
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No. Name \ Description Message/Response

24 Hardware error Firmware is not compatible with the | goes into 'Error' state
device hardware

25 Cl MV missing One or more measured values for A new search is started; if nec-
the Cl search algorithm are missing! | essary 'emergency operation"
Check the input functions of the BOF '29:Alarm'
measurement inputs! BOF '30:Alarm_td"

BOF '36:Err_Sum'

26 Cl blocked Current injection blocked! A search that is in progress is
aborted and restarted; if neces-
sary 'emergency operation'
BOF '29:Alarm’

BOF '30:Alarm_td'
BOF '36:Err_Sum'
BOF '62:Cl_block'
BOF '64:Cl_missing’

27 Cl fuse trip An automatic A search that is in progress is
Cl fuse aborted and restarted; if neces-
has blown! sary 'emergency operation'

BOF '29:Alarm’
BOF '30:Alarm_td"
BOF '36:Err_Sum'
BOF '64:Cl_missing’

28 Battery empty Battery is empty No more responses
BOF '4:Status'

BOF '36:Err_Sum'
BOF '58:Battery empty'

29 SearchErrUmax Search unsuccessful! Search is aborted. Regulator
Une > Umax moves into the predefined posi-
could not be -t,IAoJf;P;Z,delilator staysin
kept

BOF 29 'Alarm’
BOF 30 'Alarm td'
BOF 36 'Err_Sum'

30 User error User-defined error - goes into 'Error' state
(#: <No>) - goes into MAN state
Is created by a background program | BOF 34 'Error’

BOF 35 'Error td'
BOF 36 'Err_Sum'
31 User alarm User-defined alarm BOF 29 'Alarm’

(#: <No>)

Is created by a background program

BOF 30 'Alarm td'
BOF 36 'Err_Sum'
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32

Slave missing

Description
Slave regulator not available

a-eberle A

Message/Response
Parallel operation deactivated

BOF 29 'Alarm’
BOF 30 'Alarm td'
BOF 36 'Err_Sum'

33

Cl_old_DP_FW

Firmware on REG-DP is too old for

CIC! => Update firmware!

If necessary 'emergency opera-
tion'

BOF '29:Alarm’

BOF '30:Alarm_td'

BOF '36:Err_Sum'

BOF '64:Cl_missing’

34

Cl_EEPROM_Err

EEPROM error in the CIC

A search that is in progress is
aborted and restarted; if neces-
sary 'emergency operation'

BOF '29:Alarm'
BOF '30:Alarm_td'
BOF '36:Err_Sum'
BOF '64:Cl_missing’

35

Cl_NoKalib

Error: CIC is not calibrated!

If necessary 'emergency opera-
tion'

BOF '29:Alarm’

BOF '30:Alarm_td'

BOF '36:Err_Sum'

BOF '64:Cl_missing’

36

Cl_wrongTypes

Error: No or unsuitable CI(C) variants

have been configured in the CIC.

If necessary 'emergency opera-
tion'

BOF '29:Alarm'

BOF '30:Alarm_td'

BOF '36:Err_Sum'

BOF '64:Cl_missing’

37

Cl_U1 _low

CIC error: Voltage U1 too small =>

Check Q1 fuse

A search that is in progress is
aborted and restarted; if neces-
sary 'emergency operation'

BOF '29:Alarm'
BOF '30:Alarm_td'
BOF '36:Err_Sum'
BOF '64:Cl_missing’
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No. Name
38 Cl_113_low

\ Description

search! (if necessary, check fuse Q1)

CIC error: Uns voltage is too high to

Message/Response
AUTO: A search that is in pro-
gress is aborted and restarted;

If necessary 'emergency opera-
tion'

MAN: Cl is switched off

BOF '29:Alarm’

BOF '30:Alarm_td'

BOF '36:Err_Sum'

BOF '64:Cl_missing’

39 Cl_L1_low

CIC error: Voltage Usync (L1) missing

A search that is in progress is
aborted and restarted; if neces-
sary 'emergency operation'

BOF '29:Alarm'
BOF '30:Alarm_td'
BOF '36:Err_Sum'
BOF '64:Cl_missing’

40 Cl_StatusErrThy

Cl Error: Control electronics are
defective

A search that is in progress is
aborted and restarted; if neces-
sary 'emergency operation'

BOF '29:Alarm’
BOF '30:Alarm_td'
BOF '36:Err_Sum'
BOF '64:Cl_missing’

41 Cl_Temp

Cl Error: Control electronics are too
hot

A search that is in progress is
aborted and restarted; if neces-
sary 'emergency operation'

BOF '29:Alarm'
BOF '30:Alarm_td'
BOF '36:Err_Sum'
BOF '64:Cl_missing’

42 Cl_lci_ON

Cl error: Injection current is too
small! => Check fuse F1!

A search that is in progress is
aborted and restarted; if neces-
sary 'emergency operation'

BOF '29:Alarm'
BOF '30:Alarm_td'
BOF '36:Err_Sum'
BOF '64:Cl_missing’

43 Cl_lci_OFF

Cl Error: Control electronics are
defective! Leakage current at thyris-
tors too big

A search that is in progress is
aborted and restarted; if neces-
sary 'emergency operation'

BOF '29:Alarm'
BOF '30:Alarm_td'
BOF '36:Err_Sum'
BOF '64:Cl_missing’
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No. Name Description Message/Response
44 Cl_old_CIC_FW The CIC firmware is too old! Update | None

the firmware!
45 Cl_wrong_HW Cl feature does not fit the recog- None

nized Cl hardware

46

Cl_ChangeWiring

Caution: The wiring of the Cl meas-
urement inputs does not meet the
standard! Please rewire and reset
the parameters for knu/kni!

The functions of the Cl meas-

urement inputs are

parameterized to the default

functions; all knu/kni ar
to 1.0

e reset
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12.

12.1

Page 178

Using WiInEDC to set-up the REG-DP/ REG-DPA

Basic functions of the WIinEDC software

The WiInEDC software is used to set-up and configure the different devices in the
EORSys, REG-Sys and EDCSys system family.

EOR-D: Earth fault detection relay for various detection methods

EOR-DM: Earth fault detection system for up to 40 feeders — can only be used to-
gether with current injection

REG-DP/ REG-DPA: P-coil regulator in different versions

In addition to the information on parameterizing EOR-D, EOR-DM and REG-DP/ REG-DPA,
you will also find information on the following functions:

Panel:

The 'Panel' tab displays the interface of the device being operated (mostly REG-DP/
REG-DPA) as realistically as possible. Users can perform all of the functions on the regu-
lator from their PC.
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Terminal:

The 'Terminal' window enables users to communicate with the directly connected regu-
lator or the devices connected through the E-LAN in the REG-L programming language.
REG-L is used to write background programs, for example, that extend the standard
functions based on the user's wishes.

Logbook:

The logbook and recorded data that are stored on the regulator can be downloaded in
the 'Logbook' tab. All events are written to the logbook with time and date.
Logbook and recorder data are used to analyse the regulator's behaviour.

Service:

The service screen helps simplify the commissioning process. Here, you can check all
binary input and output states and analogue channels at a glance and overwrite them
temporarily.
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12.1.1 Comparing parameter files

The ‘Compare’ menu enables users to compare parameters sets with each other and dis-
play or print out the differences.

Using WiIinEDC to set-up the REG-DP/ REG-DPA

File | COM Options ?
Read
Send

Verify |
New W
Load

Save As

Save StrgsS

Set Rezd Only

Save Before Send

Set Read Only On Exit

<

Common Data Folder

v Data Folder=EXE Folder

Language »

Print

Exit Alt+F4

T

Compare

Comparisons &)

" actual values

& Fie

(ol iDewca:
 "$STANDARD"?7?
>

[~ Create diferrent parameters file (4]

with [B]

* actual values

" File

" Device
 "$STANDARD"?72
>

including Layaut
v Communication parameters Ol
[v Coil Data 'l
oK Cancel

The parameter file in one regulator can be com-
pared with that of another. It is also possible to
compare the parameters that are open in WinEDC
with the parameters on the device.

The difference can be output to a printer, a file
(PDF) or the display.
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12.1.2
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Menu item File

[File] com Options 7 .
| Get:
= % Transfer data on the device to the PC
e Before the process starts, all of the devices that are connected
to the E-LAN are displayed. Select the regulator whose param-

Save Before Send
Set Read Only On Exit

eters you want to transfer to the PC.

v Common Data Folder
V| Data Folder=EXE Folder
Language

Print

) Exit Alt+F4
-Sandmg to device ... L&r send:
including . . .
rcgmm.pmt Transfer the current parameters in WinEDC to the device
[~ Coil Data . . . . .
o Name:ndldemha To avoid sending the whole parameter file, a selection window
displays in which you can select the parameters you wish to
FL> transfer.
A
(o'
Cancel ok

Communication parameter and coil data — calibration and linearization results — should not
be transferred each time. When parameters are transferred from another station, the coil
data will not match 100%.

The address (of the regulator) must also be clearly defined.

AA: This is where the parameters are sent to the regulator that is directly connected to
the PC.

A: The parameter set is sent to the regulator with the ID 'A:' (same as in the parameter
set that is loaded).

Load:

This command starts the standard open dialogue (Explorer). A random, already saved pa-
rameter file can be loaded in WinEDC.

Save:

The current configuration settings are stored under the current file name.

Save as:

The current configuration settings are stored under a new file name and directory.
Write protection:

Write protection can be set to protect a parameter file from being changed.
Automatic save before send:

The parameter set is saved before it is sent to the device.
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Automatic write protection on exit:

If this parameter is set, the parameter set is saved to a read-only file before the program is
exited.

Common directory:

If this parameter is set, all of the parameter files, log files and error logs are written to the
same directory.

Data directory = Exe directory:

When this item is selected, all data are automatically written to the directory in which
WinEDC was started.

Language:
Available languages:
Deutsch
English
Italiano
Print:
Prints the current parameter set.
Exit:
Exits the WIinEDC software.

12.1.3 Modem connection:
File Options 7

oty comz2
=y

== com4
EOR coMms |
E

e COMB

@ Ccome

COM Settings

Disconnect

Disconnect On Deactivate

Read COM-parts again
Modem... L‘\‘
The modem connection is defined in the menu item 'COM' > Modem.

It is used to connect to a REG-DP/ REG-DPA, that has an external modem connection and is
installed in a remote station.

The following is a description of the modem connection fields:

Moden  [Standard modem <114

a [come =l
Dialsting ~ [atat

Status

Connect ‘ [
Change Conn ‘ 55
22:C1_U-Measure I
Connection:
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An existing station can be dialled
A new station can be defined
An existing station can be deleted

The name of an existing station can be changed

Number:

Only digits can be entered in this field. Characters that make numbers easier to read are al-
lowed. Examples: '-' 'space' and '/' are allowed

Modem:
The following modems can be used:
Standard modem
Standard modem in PBXs, modifies the beginning of the dial string:

enables a specific COM interface to be dialled and can be a direct modem connection
(external or internal modem) or a COM server that can be reached through the network.

Dial string:

Based on the previous settings, a dial string is suggested and can be changed in this field.
Status:

Information field that contains details about the connection situation.

Connect:

The dial string is sent to the selected modem. The answer is logged in the Status field.
Note: The cursor should be in the field until the connection has been established.

Hang up:

Ends an existing connection.

Exit:

Exits the Modem connection menu. Before the menu can be exited, the existing connection
must be ended with Hang up.

>>:

This key expands the view for the modem connection with the initialization options.
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Giandaid moder] -
at [come =l

Status ‘

~lnx]

athf +ife=2,2; s0=0 k3 “will byl

)
Send Restore defauits

Phone Book Exchange

Export Import | egpez
i e [ Update own

Modem initialization:
The modems on the regulator and PC side must be initialized with different strings.

Our standard modems have predefined initialization strings that are sent to the modem
that is connected to the PC.

Strings can also be added to, deleted or changed.
Send:
Click this button to send the selected string to the previously selected COM interface.

In most cases, the COM interface will have already been selected because a lot of modems
automatically synchronize to the transfer rate.

The ability to save the settings in the modem is integrated in the init string.
Copying the contact list
Telephone numbers are stored in WinEDC.

A simple copy program was added to facilitate the exchange/transfer of the contact list to
other computers.
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13.

13.1
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Commissioning current injection

Once the REG-DP/ REG-DPA has been commissioned, additional steps must be taken to
commission Cl. The easiest way to commission current injection is to work through the
steps in the sequence of the chapters they are discussed in.

General

It is not necessary, but it is possible, to inject current and move the P-coil at the same
time (the resonance curve is calculated and not determined by moving the P-coil).

The process used to calculate the grid parameters is described in Chapter 2.5.2.

Currents up to 14 A can occur on the secondary side for a 500 V power auxiliary wind-
ing. The cross-section of the power supply line must be laid out accordingly.

Current injection features:
Two frequencies are used to calculate the grid parameters
Switches off or reduces the current injection, when the coil moves
Fast calculation; takes place within a filter cycle (240 ms)
Works on very symmetrical grids

Calculation results immune to 50 Hz unbalance and crosstalk from the 50 Hz positive
sequence system on the zero sequence system

Cyclical current injection for the constant monitoring of changes in the grid

The basics of current injection

All of the known processes are based on the fact that zero sequence voltage is created ei-
ther by the natural unbalance of the grid or by injecting a 50 Hz current. The general
assumption is that the grid situation or the crosstalk behaviour of the load on the zero se-
qguence voltage will not change during the calculation time. Note that the calculation time
can take anywhere from seconds to minutes.

There are situations, however, in which this simplification is no longer allowed. For exam-
ple, in industrial grids that are very symmetrical but show significant load fluctuations.

The CIF algorithm (Control by Injecting Frequencies) suppresses the 50 Hz component that
is caused by the crosstalk from the load on the zero sequence voltage. Two frequencies that
are unequal to 50 Hz are injected into the zero sequence system to estimate the grid pa-
rameters.

l
Lo np NE 8, TBC <> Ui some

. —l— .

Commissioning current injection



a-eberle

<

A -

1C| k7 QNE l /*' T
Yy Bc

B,
o _=L .

The simplified equivalent circuit with current injection in Figure 116 produces the equiva-
lent circuit in Figure 117 when current with a frequency unequal to 50 Hz is injected.

The system's conductance — viewed from the current injection point — can be formulated
for current injection as follows:

1 ) 1
Yo m= UCI_m =Yy +Yw + j(@,C - L) (1.33)

~ NE_fn @y

For symmetrical grids with small Y, this results in:

Lo s . 1
XCI_fn = U = ~ Yy + J(wnc_ﬁ) (1.34)
=NE_fn n

If two frequencies f; and f, are used, two complex equations with three variables are creat-
ed and can be used to calculate the grid parameters, without adjusting the P-coil. This
approach leads to the following solutions:

|
Y, =real{—" (1.35)
Une 11

Co imag(Ye, )y —imag(Ye ¢,)®,

2 2
o —w,

(1.36)

Lo 1
o (-imag (Y, _fl) +w,C)

Based on the assumption that the system is linear, both frequencies can be injected at the

(1.37)

same time. The corresponding value Y, ¢, can also be determined at the same time, mak-

ing it possible to quickly measure and determine the grid parameters. The measurement
usually takes 240 ms.

A list of the main method advantages contains:

Very fast measurement - a change in the grid topology is unlikely during the measure-
ment time

The process can be used in very symmetrical grids

All P-coils incl. fixed coils in the grid are recognized
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Immune to 50 Hz crosstalk of the load
Immune to 50 Hz measurement errors when measured on the open delta winding
Additional requirements for regulation with current injection

Based on the resonance curve and the normal grid operating characteristics, there are a
few additional requirements for current injection.

1. It should be possible to change the amplitude of the injected current so it can ad-
just to the grid losses in different switching states. The current injection must have
as little impact as possible on the zero sequence voltage because its absolute value
is used as a criterion to detect earth faults. The losses are relatively small in small
grids — there is little damping. This is why it's important to inject a lower current
especially at the resonance point than further away from the resonance point

2. The injection frequencies should not contain any 50 Hz components.

Connecting the current injection

The right choice of measurement points, zero sequence voltage and measurement of the
injected current when current injection is used is described in detail in the next chapter.

Only four connections are needed to retrofit current injection.

Connection Notes
Supply voltage (230 V AC, L1-N) Fused internally with a 16 A fuse

CAUTION: Do not use an Fl circuit breaker!
Use an isolating transformer (S = 2.5 kVA) instead

Use a 2.5 mm’cable

Une Measurement of zero sequence voltage

Ideal of a voltage transformer that is not measuring in the
same magnetic circuit as the power auxiliary winding.

Separate voltage transformer in the P-coil
External voltage transformer

Measurement on open delta winding on the busbar

PAW Use a connection cable that is at least 2.5 mm”’
On the power auxiliary winding
COM3 connection to REG-DP/ REG- | 4-wire RS-485 connection

DPA Use a shielded and twisted 2x2 core cable

Small signal line!
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13.2.1 Standard control cabinets for current injection

13.2.1.1 Indoor installation (single)

300 mm
10 mm > e 760 mm >
O O
- 1
R4 N [ L (ICC) i v
R3
N3 X3 N3 @
Q1HQ2+ 1 f  — QL |
. k%1% !!!— r
£
3
© R1+R2
I I ‘ X1 transfer terminals A
‘ ‘ .
L2
e
= 1
cable catch rail
E L1 L2
A4

[] mounting plate: 730 x 704 mm (HXW)

13.2.1.2 Outdoor installation (single)

325 mm

[ e EE—
10 mm > e 760 mm > 300 mm . [\
a
[ ] :
E1 o i| C
i N1 (ICC) Bl B N
T R3
-
N3 @ N3
K4 QL
Q1HQ2H Al €
£ Olkilxe @ O ,. £
S || g
© R1+R2 D
1 o [
X1 transfer terminals
L2 /
e — C
L1 cable caEch rail L2 m B \
B _
L 4 Yy
[] mounting plate: 730 x 704 mm (HxW) Pole mointing:

< upto 190 mm
O up to 150 mm
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13.2.1.3 Indoor installation (triple)

-m|EE|
_:13| Ik I-NI 1000 1 %
i
il N
T E I NLZ DOC 71 _i
51 %
® gen ||
_T_
i
——|l2

Mounting plate: 1896x799 mm

Height: 2000 mm
Width: 900 mm
Depth: 600 mm

Base: 100 mm

Figure 122: Example control cabinet for indoor installation for three injected currents
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13.3
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Current injection options with and without 50 Hz

component

The next figure shows the progression of the injected current for the activation displayed in
Figure 123. In this case, the power auxiliary winding is earthed directly on the coil.

sl | If
ool || || Il
oall 1| i
ozl | L] A
< oL L
" od L[] HENEY
el 1L L
ool 11 I I
sl 11 I
N Vv
0|‘ ||rI||r. M

The main disadvantage of injecting with a 50 Hz component in the injection current is that
the biggest part of this current is 50 Hz. This is clearly visible in Figure 125. The grid parame-
ters are calculated using the current injection on the two adjacent frequencies 42 Hz and 58
Hz. Based on the size of the grid, the injected current may be too small to calculate the pa-
rameters correctly.
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This can be prevented by rotating the phase of the injected current by 180° in the off time

shown in Figure 124.

22 kOhm

I———

0.8 {

0.6

0.4

0.2

1A

-0.2

-0.4

-0.6

-0.8

This activation shows that a direct earth connection to the P-coil's power auxiliary winding
and a phase shift of 180° in the current injection can result in increased currents (and even
short circuits). This is why the coil's auxiliary winding may not be directly earthed when this
method is used.

The current injection cabinets that we deliver already contain the 22 kOhm resistor dis-
played in Figure 126. This guarantees the connection with the earth potential.

Note:
The coil's power auxiliary winding must not be earthed in this case.
The 22 kOhm resistor displayed in Figure 126 is always delivered with the cabinet. Note that

when the circuit in Figure 123 (with direct earthing of the power auxilliary winding) is used
that the earth in the current injection cabinet is on the same connection as the earth for

the PAW!
This has the advantage of having a higher current at the frequencies that are used to calcu-

late the grid parameters.
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13.4

T
25.00: 0.28292
41.67: 0.69448
50.00: 0.00000
58.33: 0.58767

0.6~

0.5

0.4~

/A

0.3

0.2

‘r|||r||lr

.
0 50 100 150 200 250
f/ Hz

Figure 128: Frequency spectrum for injection without 50 Hz component

Figure 128 shows the frequency spectrum using the pulse pattern in Figure 127. Note that
the 50 Hz component is no longer there.

The power of the current injection can be regulated any which way. The next figure shows
the reduced current injection through phase angle control.

O . 1 S WO
T o
< U LT UL T T
= o T
L T T R AT

A A A I L A I A

t/ms

Figure 129: Example for a pulse pattern with reduced power

Configuration of the current injection controller (CIC)

128 mm

Figure 130: Dimensions of the current injection controller and position of all components
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13.5

Selecting the right measurement points for Uen when inject-
ing current

The algorithm uses the measurement of the zero sequence voltage (Uen) and the injected
current lci to calculate the grid parameters.

The small algorithm (Uns, Ici - in the parameterization) can be used for most applications.

In this case, Uns corresponds to Une and also describes the zero sequence voltage. The zero
sequence voltage can be tapped from the coil (Uns) or 'behind' the transformer from the
busbar's open delta winding (specified here by Uod) if it always corresponds to the zero se-
guence voltage across the coil.

Measurement points for the different algorithms:

Measu-  Algorithm Algorithm Algorithm Uns,  Comment

rement | Uod,lci Uns,lci Uod, Ins, If

point

Usync M ] M Synchronization voltage

Uns (Une) ] | Zero sequence voltage on P-
coil

Uop ] M Zero sequence voltage on
open delta winding (on bus-
bar)

lai ] M ] Injection current

lo_s 4] Current through the P-coil

lo_fix ] Current through an addition-
al fixed coil

Note:

The Uns, Uod, Ins, If algorithm was initially developed for the ENEL feature together with an
EDC-Sys. It is not needed for standard applications.
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13.5.1 Impact of the P-coil's design on the results of
current injection

spindle Imax

higher
Tl
J lower @

fixed core

Imin

moveable
core
primary winding
PAW |
[vw ]

r

d

-gap

air:

-

core

moveable

PAW - Power auxiliary winding
W - Winding
P-coil with PAW

In this case, the P-coil functions as a transformer. The accuracy of the results strongly de-
pends on a constant conversion ratio between the PAW and the main winding. The ratio
between the secondary current injection and the primary measured current value should
stay the same regardless of the coil/plunger position.

In addition, the measurement of the zero sequence voltage should reflect the real value on
the primary side and not just the voltage on the PAW.
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D
PAW

Is

'DUW I
|

Uod

Figure 133: Possible measurement points on the P-coil with PAW

The below is a list of possible combinations and their score:

ombination o - o - :
ofo

los, Une +10% - 5
leiz s Unes 3% - 3
laiz » Yod 3% - 3
Is, Unez +10% 3% Bad condition for [s 8
Is, Unes +3% +3% Bad condition for | 7
Is, Uog +3% +3% Bad condition for | 7

*) A score of 1 represents the best solution to record the measured values. A score of 10

represents the worst case and should not be used!

P-coil without PAW

Older coils may not be equipped with a power auxiliary winding.

In this case, a single-phase transformer can be used and connected in parallel to the P-coil's

main winding.

Requirements for the features of the single-phase transformer

The transformer's output can be set up for 10 A on the secondary side. The same nominal
value of 500 V used for the P-coil's normal PAW should be used for the conversion ratio for

the secondary side.

The short-circuit impedance should be as small as possible.
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PAWextern

loi o

Figure 134: Possible measurement points on the P-coil without PAW
The below is a list of possible combinations and their score:

Measure-  Usual measurement accuracy

ment AL la 2 Une.2 Is

points: fla s (Ipos)

lein , Unes - -- Not usable 10

lein s Unez - +10% - 8

lair » Unes - 3% - 5

lair » Yog - 3% - 5

leiz» Unes - - - -

lciz » Unez -- +3% +10% -- 2

Iz, Unes -- +3% +3% - 1.5

leiz s Yog -- +3% +3% -- 1

lS ’ gNEl - - - -

Is, Une 2 -- - +10% +3% Bad condition for | 8
Is

Is, Une s -- - +3% +3% Bad condition for | 6
Is

Is, Uog - -- +3% 3% Bad condition for | 6
Is

*) A score of 1 represents the best solution to record the measured values. A score of 10
represents the worst case and should not be used!
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13.6

i

13.6.1
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Enabling current injection in the REG-DP/ REG-DPA firmware

¥ CAUTION! These operating instructions are based on the REG-DP/ REG-DPA running
firmware > v 2.4.08.

Enabling Cl using parameterization in WinEDC
Load the current parameter file from the REG-DP/ REG-DPA that is to be extended with cur-
rent injection.

For classic current injection, select the Cl feature in WinEDC. The Cl feature is activated af-
ter the parameters have been sent to the REG-DP.

By & Q| 8| 4

EOR-D | EOR-DM FegDPIA] | Panel | Teminal | Logfie | Servics |

=l RegDP

- General

- Comrmurication

=l Cartral

- General

- Current [njection [ C1 ]
-~ Earth Fault, Umnin, Urnax
- Resistor Cortrol

- Parallel O peration

- Commigsioning

2 RegDP

- Measurement

- Binary lhputs

- Relaps

.. LEDs

- Uzer BOFs

- fnalogue [/0g

[=1- Petergen Coil

- Coil Data

- Results of Calibration
- Linearization T able
- Fi-Cail

[=1+ Current Injection [ C1 )
- Parameter sets

- Measurement

- Binary Inputs

- Relaysz

- i dditional Components
- SCADA

- Options

General

Simulation

- Recorder

[=1- Logfile

i Evertt Filer BI/BOD

- Event Filker Sytem

Parameter D atabase

zaved by config-wersion 2016.04.20

zupports firmware from Y 2000 upto |2 603

General

D [

Name IW

Language English -

Timezone ’17 h

autom, surmmertime adjustmeant YES -

Hemizphere ’m

Device Current Injection [ Cl )

Firmware wersion ’W Firmware version ’D—
REG-DP: Version 2.4.08 vom 12.08.13 Hardware Typ o

Hardware Typ m

CPU version lh

Ri&M size [« ME

zerial number 13073097-111.4160
manufacture date 17.07.1310:38:47

Date - read from device 21.06.16
Time - read from device 120314

Features

FP_MO_COMM r Parallel operation mode without communication
Cl m Control with Current Injection [Cl)

EOR communication with EOR- device

ENEL Additional function for ENEL

CBR [0 CBschema

COM2FIX [0 lockof COMZ settings

CORR_TAB r earth fault comection table
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13.6.2  Enabling Cl in the WIinEDC terminal

Alternatively, the Cl feature can be enabled in WinEDC.
Enter the command: featureci=1
Press ENTER to confirm.

Datei COM Terminal Optionen 7

| E\

EOR-D | EOR-DM | RegDP(a)| Panel  Teminal | Logbuch | Servics |

Oemerkmal 22 =1
O

13.7 Testing communication between current injection
and the REG-DP/ REG-DPA

To use current injection, the Cl feature must be enabled. This is described in Chapter 13.6.

If the COM3 connection to the REG-DP/ REG-DPA does not exist or is faulty, an error will

display on the regulator as soon as the Cl feature is enabled.

The error is indicated directly on the regulator by the illumination of the error LED and on

the 'Troubleshooting' screen.

The following error message displays:
REG'DP a-eberleA

A:REG-TF R;GS

Manual: stok SRR F

Error descrirtion

04:Status

36:Error_sum

12:End_H/L

Curtent-Indection

13Mol Run not available ‘

00:0FF

L

L ]

L]

L
0B:UnexUeat @
]

00:0FF &
L ]

Ackhowledds =i Fs

ESC MENU

00:0FF

® L
- local
S ‘ A ‘ remote

Current injection not available

If the communication to the current injection controller is available, the error message will
disappear.
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13.8

13.8.1

13.8.1.1

13.8.1.2
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The correct connection between the regulator (COM3) and the CIC's COM3 (current injec-

tion controller) is as follows:

REG-DP/ CIC
REG-DPA

Tx+ <=> Rx+
Tx - <=> Rx -
Rx+ <=> Tx+
Rx - <=> Tx -

Parameterizing current injection in WinEDC

If the Cl feature is enabled in WinEDC, additional current injection parameters will be dis-

played and can be changed.

Parameters in the Regulation menu

Menu item General

| & G| & 4

EORD | EORDM  RegDPE) | Panel | Teminal| Logfie | Servics |

& RegDF

Addiional Components

Select Currinject as the search parameter.

General
Gieneral
Commurication Trigger for search Search method
= Control Une - Tolerance 20 % Searchmethod Move coil -
- General
Current Injection ( C1 ) Delay of search 10 s Minmum move dipos %
Earth faull. Umin. Umax =
Delay of forced ssaich 3 s Fass resonance maimum
Riesistor Cortrol
Parallel Operation avoid 1esonanzmasimum r
[ Commissioning B .
> FregDF Tuning position Follon-up of Uref 5 min
- Measurement Kind of detuning absalte = Une angle measuremert ¥
Binary Inputs
Relays Relative detuning g % cheskresonancecuve |1
LEDs } 2
Absolute detuning 5 A Positioning tolerance 1.5 %
User BOFs o ?
Analogue 1105
- Petersen Col
e Search abort
Results of Caliralion Seaich cycles max i
Lineatizalion Table
Fintol Motor onlme mas 45 min
=~ Current Injection { C1 ) Endposition after abort Homeposition
Parameter sets i
- Measuement Homeposition El
- Bina Inputs
Relays

Current injection will be used to determine the resonance curve

Menu item Current injection

EOR-D | EDRDM FiegDP(&] | Panel | Teminal| Logfie | Service |

= RegDP

- General

- Communication
- Contral

- General

- Resistar Contral
‘- Parallel Operation
[=- Commigsioning
B RegDP

; Measurement

Current Injection [ CI ]

Cl-algorithm

Cyclic calculation every

Mew calculation after positioning

emergency mode Coiltdoving

Uns lci hd

Commissioning current injection



a-eberle

This is where the basic parameters are set that are used to determine the grid parameters
by including current injection in the calculation.

Cl algorithm
Settings:
Uns Ici: Default algorithm to calculate the grid parameters
Uns Uod Is If: Extended algorithm, this parameter is only used with the ENEL feature

and is useful in combination with EDC-Sys
Default setting: Uns Ici

cycl. Stimulate all

If the zero sequence voltage or the resonance curve is extremely flat, a relative change in
the zero sequence voltage that is caused by a switching operation will have very little im-
pact on the Une.

It is therefore meaningful to stimulate the current injection to calculate/check the grid pa-
rameters at regular intervals. Example every 60 min

Default setting: 0 min (= inactive)

New search after positioning

If the checkbox for this parameter is checked, the REG-DP/ REG-DPA will perform a control
measurement after successful tuning to check the resonance curve again. If the value is the
same, the coil will stay in this position.

Default setting: active

Emergency operation 'Move coil'
If the communication to the current injection controller fails,

the REG-DP/ REG-DPA can switch to classic regulation by moving the coil

Settings:
YES: The REG-DP/ REG-DPA is allowed to move the coil to determine the res-
onance curve if current is not injected.
NO: The REG-DP/ REG-DPA is not allowed to move the coil to determine the

resonance curve if current is not injected The regulator goes into alarm
state. If it stays in alarm state for more than 60s, the regulator will go
into error state and switch to MAN.

Default setting: YES
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13.8.2

13.8.2.1
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Parameters in the Commissioning menu

All of the other parameters that are needed to ensure that the current injection functions
properly are set here.

Subsequent item Current injection

Parameter sets

EORD | EORDM FRegDFIA) | Panel | Teminal | Logfie| Service |

= H_EQ'DP Parameter gets

- General
i+ Communication injection point [Pakw] grounded r
El- Contral Manual CI
- General
- Current Injection [ C1 ) Frequency 11 - - | “f_MetzA12

- Earth fault, Umin, Umnax
- Resistor Contral

- Parallel Operation

[E1- Commizsioning

Bl RegDP

- Measurement

- Binary Inputs

- Relays

- LEDz

- Usger BOFs

- Analague |/0s

- Petersen Cail

- Coil Data

- Riesults of Calibration
- Linearization T able
- Fiw-Coil

= Current Injsction [ C1 ]

L L ————

Current 100 %

Injection location (PAW) earthed

This parameter refers to the current injection feature described in Chapter 13.3 to inject a
measurement signal with or without 50 Hz component.

If the parameter is enabled, the REG-DP/ REG-DPA will assume that the PAW is directly
earthed. In this case, an injection without 50 Hz component is not possible.

In this case, the measurement signal to calculate the grid parameter will get smaller

Default setting: NOT active (= not earthed)

Manual CI

The parameters for manual current injection can also be set. This point is only interesting
during commissioning. This is where the measured values can be checked using the WinEDC
service screen and the manually startable current injection.
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Frequency

Settings:
Description Corresponds to frequencies

6- Two frequencies 25Hz 75Hz
8- Two frequencies 33.3Hz 66.7Hz
10- Two frequencies 41.7Hz 58.3Hz
11- Two frequencies (default) 45.8Hz 54.2Hz
12+50 Hz Pure 50 Hz current injection 50 Hz
11+50 Hz Three frequencies 45.8Hz 50 Hz 54.2Hz
10450 Hz Three frequencies 41.7Hz 50 Hz 58.3Hz
8+50 Hz Three frequencies 33.3Hz 50 Hz 66.7Hz
6+50 Hz Three frequencies 25Hz 50 Hz 75Hz

Current

The amplitude of the manual current injection is set here.

Setting range: 0% .. 100 %
Default value: 100 %

Measuring

e & | B| A

EDF!-D] EOR-DM  RegDFA] lF‘ane\ ] Termimall Lngf\la} Serwce]

- ReaDP

Measurement
- General
- Communication Yi: Y¥T's: knu inv.polarity
(= Contral
General U1 Jusyne :‘v ! ™
Current Injection [ C1 ) U2 |Uns_P-Cail - 1 r
- Earth fault, Umnin, Umax
- Resistar Control U3 |Uod BB A 1 r
- Parallel Operation
- Commissioning
B- FegDP Cl: CT's: kni inv.polarity
- Measurement 1 | ’—1 r
~ Binam [nputs ° z
Relays 12 ls - 1 r
LEDs
13 1 r
- User BOFs If e

- Analogue /0% remark: in case of input "Ici™. kni has to be set to the voltage ratio of the injection-transformer
[l Petersen Coil
Coil Data
Results of Calibration

- Linearization Table

(by using the Power-Auxiliary-winding: kni = mainwinding / PAW |

- FislCail Phase angle of Usync 30 B
EJ- Current Injgction 1) input for max. Une during C1 Uns -
Potentiometer connected ko REGDP -

- Relaps

The figure shows the default settings for the measurement inputs at the current injection
controller for the 'Uns Ici' algorithm.

Current injection has three measurement channels for voltage and current.
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]

128 mm

==l 7 [F 57 IEN

Figure 137: Position of measurement channels U1, U2, U3, 11, 12 and I3 at the Current injec-
tion controller (CIC)

= Cl voltage measurement inputs

Settings:

Setting Description

OFF: Measurement input not used

Usync Synchronisation voltage This is the reference voltage to determine the wind-
ing for the other five measurement channels. (usually 230 V AC)

Uns_Coail Zero sequence voltage directly on the P-coil (usually 100 V) = Uy

Uod_Grid Zero sequence voltage measured directly on the busbar using the delta wind-
ing (usually 100 V)

Uci Voltage measured directly where the current is injected. Can be up to 500 V.

The transformer factor must be defined for each input.

Default allocation for voltage channels

Measurement  Default allocation and settings

channel
Ul Usync
Knu=1
u2 Uns_Cail
Ex.: 20 kV coil = 12 kV nominal voltage/100 V
Knu =120
u3 OFF:
Not used
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= Cl current measurement inputs

Settings:
OFF: Current measurement input not used
Ici Current injected at PAW
- wired in Cl cabinet by default to current channel 1
Is Current through the P-coil (only needed for the 'Uns Uod Is If' algorithm)
If Current through the fixed coil (only needed for the 'Uns Uod Is If' algorithm)

Default allocation for current channels

Measurement Default allocation and settings
channel
11 Ici
Ex.: 20 kV coil = 12 kV nominal voltage/500 V power auxiliary winding
(PAW)
Kni =24
12 OFF:
Not used
13 OFF:
Not used

In the example, the coil's nominal voltage is 12 kV, the transformer's nominal value is 100 V
and the PAW's nominal voltage is 500 V.

The conversion ratio knu for the value Uns_Coil is 120.

Because the current is injected at the PAW, the ratio 12000 V/500 V = 24 for the current
transformer factor (kni) can be set there. The current Ici is already measured on the sec-
ondary side by the current injection controller. Because the phase is the only thing that is
important at U-Sync, knu = 1 can be used here.

= Phase U-Sync

The value is determined during commissioning by testing the polarity of the current and
voltage channels.

The reason for this is that the synchronization voltage Usync at the REG-DP/ REG-DPA may
not have the same phase as the synchronization voltage at the current injection controller.

However, the same zero sequence voltage is measured on both devices. The absolute value
and especially the phase must be the same at both measurement inputs.

Values in increments of 15° can be entered.

Default value: 30°
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= Measurement point for max. Une by Cl

This is where the measurement point is defined at which the value of the zero sequence
voltage is monitored when current is injected.

¥ CAUTION! When using the Unslci algorithm, Uns is the only setting that makes sense!

Uns Zero sequence voltage directly on the P-coil
Uod Zero sequence voltage directly on the busbar
Uci Voltage measured directly where the current is injected (usually the PAW).

= Pot connection at

The REG-DP/ REG-DPA and the current injection controller each have the possibility to con-
nect the potentiometer information. The REG-DP/ REG-DPA only has to be told which of the
two devices the information is connected to.

REG-DP The P-coil's position signal is connected to the REG-DP’s potentiometer

(Default) input

cl The P-coil's position signal is connected to the current injection controller's
potentiometer input

® Binary inputs

| =P Bl A

EORD | EQRDM FegDPIA) | Panel | Teminal| Logfle | Sewice |

Fi.esult.s of Calibration B Binary Inputs of CI inverted
Linearization T able
v Fin-Coll B0V [oFF -
=N Ciunent Injection [ Cl ] BI-02 I_SE_Fuse 'l ¥
B0 [oFF -
= | eros [oFF ~
- Additional Componerits
- SCADA

Figure 138: Configuration of inputs 1, 2, 5 and 6 in standard current injection cabinets
Binary input 2 is configured with the auxiliary contacts on the circuit breakers in the current
injection.

The REG-DP/ REG-DPA receives a message if one of the fuses Q1 or Q2 blows. The REG-DP/
REG-DPA sends the summary error (BOF 38)

® Relay
This is where the available relays and LEDs for current injection are parameterized.

The functions that can be associated with the relays and LED 3 are the same as those in
Chapter 11.4.1.2.
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| =@ E| A

EOR-D | EORDM ReaDP(A) | Panel | Teminal | Logfie | Service |

Relays of CI inverted LEDs of CI inverted

Communication R-01 OFF hd r LED-03 an OFF ~|

Cortral

R-02 OFF - r LED-03 rd OFF ~|
- General
- Current Injection [ C1 ] R-03 OFF - r
- Earth fault, Urnin, Umax
Resistar Control IRHE OFF = u
- Parallel Operation R-05 OFF - r
[ Commizsioning
£ RegDP RO7 |oFF -
- Measurement
- Binary Inputs
- Relays
- LEDz
- User BOFs

- Ainalogue /0%

(I~ Petersen Coil

- Cail Data

- Results of Calibration
- Linearization T able
- Fin-Caoil

- Current Injection [ C1 )

- Parameter sets

- Measurement

Binary Inputs

- Additional Components
- GCADA

s

13.8.2.2 Other Components

2% WIinEDC 1.3.2.11 - config 2008.09.10 - 2?72 =]
Datei COM  Optionen 7

| 33| B

EOR-D | EOR-DM FeaDPIA) | Panel | Teminal| Logbuch | Service |

K.alibrierungsresultate :I
Linearisierungstabelle

- Fix-Spule Ro Trafo ID Ohm
=- Stromemspemurlg w0 Trafo ID— Ohm
Parametersatze
venwendete Ro, Xo IMesswerte - l
gemeszenes Trafo Fo ID Ohm
gemeszenesTrafo Xo ID Ohm

Weitere Komponenten

- Leittechrik
[=- Optiohen

Allgemein
Simulation

- Schreiber j

| [comt:

[ 2008 18:31:46

The values displayed here are read-only and cannot be changed.
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13.9 Testing the polarity of the measurement channel

Once the parameters have been set, they have to be sent to the REG-DP/ REG-DPA. The po-
larity of the used measurement channels can then be tested.

@ # CAUTION!
When commissioning current injection, the assumption is that the coil that is regulated by
the REG-DP/ REG-DPA is already in the grid. The coil must be in the grid at the latest for the
next polarity test so realistic results can be achieved.

13.9.1 Testing using the WIinEDC service screen

For the following test, the P-coil must be connected to the grid and positioned at the actual
resonance point. The regulator must also be running in MAN mode.

The point can be determined by moving the regulator manually and is where the zero se-
guence voltage peaks across the coil's whole adjustment range. Another option is to reset
the regulator to the 'Move coil' option and start a tuning process.

On WiInEDC's service screen, the REG-DP/ REG-DPA screen is expanded with the additional

current injection functions.
| 4]

g DFiA| Far

o
0000 0000 0000

e e 1. 1. Phaae 12l Phase

=

If the aforementioned conditions are met, press the ON key in the highlighted field to start
the test.
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CCl-Channel f2
1: U_spnc 0,00000, 30,0° 0,00000v,0,0° 10,0000
v U ns 000000, 30.0° 0.00000%,0.0° 0,00000
v 3 U_od 000000, 30.0° 0.00000,0.0° 0.00000
v 1 I_ci 0,00000 4, 30.0°° 0.00000 4, 0.0° 000000
v s 0,00000 &, 30,0 0,00000 &, 0.0° 0,0000¢
v 3Lt 0,00000 &, 300 0,00000 &, 0.0° 0,0000¢
el Ol LEDs COIE
Power of CC| & f LED & OFF ]
€ On o LED & OFF Bl
100 11 ]
& of ) Bl
Madit Bl
P Bl
Bl
polarity input
“oltage Current
XTI | 0,00 Ohm

i [~ Flag'wiid [
uuzuz 1112 13
Phase MSync | 30

R_Tr | 0,00 Ohm

Power of CCI

The automatic test consists of checking the plausibility of the measurement channels' po-
larity.

If the polarities are not plausible, 'Phase Usync' is used to synchronize both of the Une
phases and correct the measured values while reversing the polarity of as few inputs as
possible.

Measurement channels with a polarity that has clearly been reversed can be reconnected
and the polarity test repeated.

The view shown in the section on WIinEDC's service screen for frequencies f1 and f2 for the
voltage indicators is correct. They must be opposite Ici in the first and fourth Quadrant of
the vector diagram.

If current is injected, the corresponding pointers will be visible in the lower area.

The field fn stands for the signals of the fundamental frequency (50 Hz), and frequencies f1

and f2 for the signals with which the current injection performs the calculations.
[ =Ioix]

CCl Messkanle

i [r2 ke [ -
Gl 0023y, T 00252V, 870 100

475205V, 2798°  7.02823V.-734" 7295
236456V, 1447 478660V, 2798° 712283V, 736° 768,07
2877034, 1855° | 2036614.00° 1884354, 0.0° 078

1757434, 2955°  DAA5A. 1020 OS70A G40 2R
0009744, 1965°  (D0002BA.1945° 0000194, 1597° 205 |
cor . CCILEDs CCIBls CCI Aelais
Wzt (HD) 3 i [CTLED 1-ALS BI 1 AUS ] Rel 1- AUS
A2 — [/ ||JwEpzass  (Ceizaus ] Rel 2 A5
C pus CIED3AUS  [CIBI3ADS ] Rel 3 ALIS
Andem Usmirtonan CIED&aUs  [DBigals  Rel & 85
CIED5AUS  [BISALS (] Rel 5 A5
Cepeals  [JBigAls I Rel 7. &5
Status CC
Spannung Stram
A
LI = I Vepk T %.Tr [ 2200mm | Fin /b | O00A

utuzus 23 A_Tr | 0.500hm O_Fix | 0000
o Phase Usyne [ 150

Leistung CTI

n: Phaserrelerenz 1: Phaservelerenz 12: Phasenveferenz

1 U_syne B2 | JEa | K |

n: Zeigerdarstellung 1: Zeigerdarstellung 12: Zeigerdarstellung

26.09.2008 13:38:46
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13.9.2
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If, for example, the phase of Uen on the REG-DP/ REG-DPA and Uen on the current injection
controller (CIC) are different, the phase of the U-sync-Unepp, input is automatically rotated
until the absolute value and the phase match each other.

Une for the current injection controller and for the REG-DP/ REG-DPA must always be
measured at the same spot.

In the example, Une (Uns) is connected to channel 2 on the current injection controller.

If the polarity of this channel is reversed, an automatic test will detect it and correct it.
[ -loix

CCI Messkanile

1 B ki | -
1 IS 007414V, 1258 " 001112V, 1135° 1,00

2390489V, -1452° | 481976V, 8037 685613V, 2864 * 77.35
2401697V, -1455°  485431% 602" £.95043V, 2862 ° 7807

2869004, 1852 2050894,00° 186887 4.0.0° 078
1780764, 2360° 0324264 108°  D5GERIA1964° 2082
0010064, 1860° 0000034, 2571 0000244.1955° 2085 =l
cal = CCILEDs CClBls CCl Aelais
o n Leistung CCI = f [ LED T: AUS BI T ALS [ Rel 1: AUS
n

9 | — T Er S 3T 81 2 A3 [ Rl 2 AUS
 pus J 0 " [ LED 3 AUS AT [ Rl 3: AUS
[ [ — [ LED 4 AUS 181 4 A3 [ Rl 4 A3

[ LED 5 AUS 81 5: A3 [ Fiel 5: A3

[ LED B AUS 81 6: A3 [ Rl 7: A3

Status CC Palaritat

A i Spannung Stiom
d W Vemok [T ®Tr | 2.200mm LFie /s | 0004
] Wi UER I I © RTr [ 0500Mm oFk | 0000
0

Phase USprc | -160

Leistung CCI

fri: Phasenreferenz f1: Phasenrefersnz f2: Phasenrefersnz

1:U_sne 52| KA 52 || [ =l

fn  Zeigerdarstelung 1 Zeigerdarstelung 2 Zeigerdarstelung

ua

26.09.2008 13:42:54 4

The values for Une (Uns) on the current injection controller can be viewed in the second
line (in red).

The reversed polarity on channel U2 is displayed under 'Polarity measurement inputs'.

Current injection is still on after the test has finished and must be switched off by pressing
the 'OFF' key.

The test can be stopped at any time by pressing the 'OFF' key.

Current injection is also switched off when you exit the service screen.

Testing on the REG-DP/ REG-DPA

The automatic polarity test for the measurement channels for the current injection de-
scribed in Chapter 13.9.1 can also be performed directly on the REG-DP/ REG-DPA.

One of the Commissioning menu’s submenus is 'Current injection'. Here, you can select au-
tomatic testing.
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Press <MENU><F3><F5><F1> <F5> to access the sub menu 'Current injection'.
A: REG-DF B3 5 28

Current Indection 3-4

U analog—-intuts

I analod-inPut=

check Polaritd of
measurement inPuts

The option ‘Test polarity of measurement inputs’ is on screen 3 of 4 as shown in the above
figure.

A:EEG-DF 1122738

Fhase of all
CI-meazuremsnt
inFuts will be

checked-corrected
LE=inverse Polarityl
L 1 Ul:lsdnc

L 1 U2ilUns_P-coil

[ 1 U3iUod_net

L 1 I1l:1Ici oM
L 1 I2:1I=

L 1 I3:If
Usyrnc_khis—-1568*= OFF

Press F4 to access this function.

After the test has finished successfully, the message 'Polarity test successfully completed'
displays. The value for Usync_phi and the polarity of the channels is now set and can be
queried.

Note:
@ In contrast to the test, current injection is switched off through the WinEDC service screen
following a successful test. The test can be aborted at any time by pressing F5.
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13.10

i

13.11

Page 212

Completing the commissioning of current injection

After a successful polarity test, the regulator can be set to AUTO mode and the resonance

curve calculated.

Note:
If the regulation parameter is still set to 'Move coil', set it back to 'Current injection’.
REG'DP a-eberleA
A:REG-DF 11:26: 34
04:Status [ ] F
Tuned
36:Ermor_sum @
IFos 296.7TH w +11.30 -
12End H/L - @ | |lIne 2,130 Tw 12.2R
ap{Une-11
13Mot_Run @ 11+
E F3
06 Une>Ueat @ 2 -
B0:Cl_alive L e ;- F4
101 ® il
_on - 0s 14 .
Pt o 1F0E F5
O0:0FF > IHin IresIHau
RO 235AF22R
-

local i psc | mENU
remote_

[ 3
] s

o] v «| »| o

The calculated resonance curve and the value for Ires are displayed on the REG-DP/ REG-
DPA.

Verifying the correct calculation across the P-coil's whole
adjustment range

The REG_DP(A) must be set to MAN!
Select manual current injection on the WIinEDC service screen.

Enter 100% for the power and press the 'Accept’ key.

CCl

Power of CCI % f
+ 0On — T
100 n
0O J
Modiy | fopty |

Current injection is now continuous and new resonance curves are constantly calculat-
ed.

Move the coil manually (using the Higher and Lower keys on the device) from the upper

to the lower end switch.

During the adjustment, the calculated value for Ires and Iw should be as good as constant.
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REG-DP a-eberleA
H:REG-DF 11:48: 86
0d:Statu *
BB; ) . Marnwal: down ﬂ
e Tpos  185.8A v -92.6H
12Endtl @ ||ne  @.410 Iw 1Z.2A| ™
7 a0{Une-il
13Mol_Run @ 15 =
06:UneyUeart 2 ,,;‘r“-
EOCI_alive @ [} ; .d-""# h F4
51-|:|_ [ ] E-f e
Llen . Iros
O0:0FF * - ﬂzsn'i n = Ires IHaY ﬂ
B ATEA F22R

7: 2006-10-02 13:18:13:

13:6:00

Ipos / A

Figure 141: Calculated resonance point (green) across the whole adjustment range

The values can be slightly different at the upper and lower end switch points, because the
magnetic coupling between the PAW and the main winding is slightly worse there.

The values should not deviate more than 10%, at the most 20% of the calculated value at
the resonance point.
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13.11.1 Enabling manual current injection directly on the REG-DP/ REG-DPA

Current injection can also be manually enabled on the REG-DP/ REG-DPA.

Pressing F1 takes you to the measured values screens, which includes the measured values
for current injection.

REG'DP a-eberleA
H: REG-DIF 11:58: 35
Marwal: stoe

L=tz . @il

e « 33

Ikos 163.6R

Cl:off Fs

U=sdnc
L_LHK

04:Status F1

3B:Stor_Sum

12:End_H/T F2

13:Mot_Lauf
06:Une>Uerd
60:SE_alive F4

61:5E_on
F5

2 EE B

00:AUS

Figure 142: Start screen 3 — current injection not active

Setting Description

REG'DP a-eberleA
ATREG-TF 11:50: 35 F1- Browse through screens

Manual: stop ﬂ F2 — Increase power
Usunc @814 (maximum 100%)
Pre_ 2553 F3 — Reduce power
CIzaff Increment 1%
TRt F4 — Browse through the measured
values
ﬂ fn = Fundamental frequency
fx = Depends on the pattern
fx = Depends on the pattern
F5 — Switch manual current injection
ON and OFF

04:Status

3B:Stor_Sum

12:End_H/T

13:Mot_Lauf

B0:SE_alive

61:5E_on

L
L
L
L
0B:UnesUerd @
L ]
L
L

00:AUS
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Setting
A:REG-DF 12:88: 21

Manuwal: =torE

A.
H.ETU
Iros 1e%.6H

Clzanl fn I:97. 6%
L= 216, B8 SH. B2
LHE

A: FEG-TF 12iB81:58

Manuwal: =torE

E.E1L
H.ETL
Iros 1e%.6H

Clzoml f-13 I:297,8%
ETL

99,59

—H. 82
-12.4%°
Q4,20

Description

F3 — Reduces power

to 97%

fn = Fundamental frequency
Measured values

f-11 = Measured values for the se-
lected frequency

F4 to switch displays

f-13 = Measured values for the se-
lected frequency

F4 to switch displays
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13.11.1.1 The meaning of the LEDs on the current injection controller

com1

O Dol , 1

rerreedl] 0
o ﬁ‘ == O° fE i
]l O+ =

O -@-Qsﬁ

Figure 143: Meaning of the LEDs on the current injection controller CIC

LED Function Status ok \ Status error
1 Usync measurement << 15V at terminals 0 RED
X9:1-2
2 Usync for thyristors 220 VAC << 30V at termi- 0 RED
nals X6:1-2
3 0
4 Current injection active GREEN
5 PLL synchronized GREEN
6 Status current injection controller (CIC) GREEN flashing

The below tables describe the states for each of the LEDs in detail:

Usync_Thyristor V \ LED 1
>30 >45 0 0
>30 <30 0 RED
<15 > 45 RED 0
<15 <30 RED RED

The meaning of the LED on the DSP board:

LwL

Figure 144: Meaning of the LEDs on the DSP board for current injection controller

LED Function Status ok Status error
11 +5VDC GREEN
12 DSP status GREEN flashing
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13.11.1.2 Reset button and COM1 interface on the controller

"t a we
e | e [

!_W.n_ Os ;""E
i oe

The COM1 interface is only used to update firmware. All parameters are set through the
REG-DP/ REG-DPA.

The reset button is also used to put the controller into bootloader mode so the firmware
can be loaded.

Commissioning current injection Page 217



We take care of it.

14. Commissioning the HPCI

You can operate a REG-DP/ REG-DPA either with classic current injection or High Power

Current Injection (HPCI).

- ’/ J
Figure 145: The structure of a dual HPCI — for two REG-DP/ REG-DPA or two P-coils

Once the REG-DP/ REG-DPA has been commissioned, additional steps must be taken to
commission the current injection. The easiest way to commission current injection is to
work through the steps in the sequence of the chapters they are discussed in.

General
Features of HP current injection:
® Two frequencies to calculate the grid parameters

® Switches off or reduces the current injection when the coil moves
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Fast calculation; takes place within a filter cycle (240 ms)
Works on very symmetrical grids

Calculation results immune to 50 Hz unbalance and crosstalk from the 50 Hz positive
sequence system on the zero sequence system

Cyclical current injection for the constant monitoring of changes in the grid
Creates a pulse signal when an earth fault occurs to help locate the earth fault

Recognizes the generated pulse signal in the detection relays EOR-D, EOR-3D and EOR-
1D

14.1 Regulating the P-coil with HPCI - The basics of current injec-
tion

The basics of current injection with HPCI are the same as for classic current injection, which
is described in Chapter 13.1.

14.2 Connecting the HP current injection
The time and effort needed to wire the new HPCl is pretty much the same as for classic cur-
rent injection. The differences are as follows:

Separate connection for the supply voltage for the electronics and the power supply to
the power unit (fuse Q1 and Q2)

Power supply to the two-phase power unit (L1, L2, N) for automatic switching

Connection to the power auxiliary winding with bigger cross-section because it’s need-
ed for pulsing (min. 25 mm2)

14.2.1 Design of the HPCI

Each HPCI in a control cabinet consists of three components.

Control unit

of A2 § HPCI| ©

of:scle 3

® O

Resero

Q

-]

[+
o o}
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Inductor shelf

Erl]

130

rr r r

600

130

L L L L

55

mounting rails lengthwise

|

Sk

rr r r
L L L [

[m] [m]

mounting rails crosswise

-]

A1 L3
[ -]
| = o]
Al LL :J
[ —|

Page 220

Commissioning the HPCI



a-eberle )A

Figure 149: Design of HPCI control cabinet with two systems
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14.2.2
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Connections to HPCI

Connection to the power auxiliary winding must be at least 25 mm?!

Y% The connection to the P-coil's power auxiliary winding has a separate fuse for each in-
ductor. 40 A fuses are used. Based on the pulse pattern, up to 100 A can flow when an
earth fault occurs.

Y

The right choice of measurement points such as zero sequence voltage and the measure-
ment of the current injected when HPCI is used is the same as for classic current injection
and is described in Chapter13.2.

Only five connections are needed to install/retrofit HPCI.

Connection Notes
Supply voltage Fused internally with 20 A (internally over Q2)
(400V/230V AC, L1, L2, N) CAUTION: Do not use an Fl circuit breaker!

Use an isolating transformer (S = 2.5 kVA) instead

Use a 2.5 mm’cable

Supply voltage Fused internally with 3 A (internally over Q1)
(230 VAC, L1-N) CAUTION: FI fuse can be used!
Une Measurement of zero sequence voltage

Ideal of a voltage transformer that is not measuring in the
same magnetic circuit as the power auxiliary winding.

Separate voltage transformer in the coil
External voltage transformer

Measurement of open delta winding on the busbar

PAW Use a connection cable that is at least 25 mm’
On the power auxiliary winding
COM3 connection to REG-DP/ REG- | 4-wire RS-485 connection

DPA Use a shielded and twisted 2x2 core cable

Small signal line!
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REG-DP{A)

Petersen-Spule

¥ 1sen?

x4 X35

Hochstromeinspeisung

N 4
Une

Une

HPCI
2500t ! ERR] -K1 7[‘:2»;\ ot e [ozc] meed .oF
Lz 5l | T D W I‘-l—l—/— AC-51 pomt WA oL DXRILL —
N ot 1 b1g3 N | syl w  pseet - okl der Drosseln | Boan () xp2 n| momd LHW v
L Lv:\’_ _4_ —————— %X_&t PE u lal 0z 1©)
| e -01 3
m::‘ tson i X&;\H ::: :' D\‘ ’ “ ,fi::::mo:qum
PE 15an* __i_ _____ X_!%EE Xie. I APE
L T B |
Figure 150: Connecting the HPCI between the REG-DP/ REG-DPA and the P-coil
14.2.3  Standard control cabinets for HPCI
14.2.3.1 Indoor installation (single)

Figure 151: Current injection in control cabinet for indoor installation

Commissioning the HPCI

Page 223



We take care of it.

A1

o(mgle

Reset

(-]
000 © 000000

HPCI| ©

(o]

Optional
Heizung

Drosselregal 1

Prirn Brit Brir (Brih

bl [l [pli! [blo-+!
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14.2.3.2 Indoor installation (double)

1000 600
—
=
g
2
1
front view side view
of At H walo| []
e §
n-:-lu
H
optional
Heizung
: : Im]
of A2 H HeCl| o
=g E
.
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§

Commissioning the HPCI Page 225



We take care of it.

14.3 Current injection with two frequencies to calculate the
grid capacity (with HPCI)

The below figure shows the progression of the injected current for the activation displayed
in Figure 155: . In this case, the power auxiliary winding is earthed directly on the coil.

ool I
ool t 1]l n
oal L] L
il inin
< oLb ] EREER
= ol L] AN
oal L] L
ool L1 IR
ool I
N [
0|‘ ||r|||r|||r

The grid parameters are calculated using the current injection on the two adjacent fre-
quencies 42 Hz and 58 Hz. The power of the current injection unit for the part to compute
the network capacitance is sufficient for 800 A of capacitive current in a 20 kV system.
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Automatic power adjustment!

The current version of the HPCI can adjust the power automatically. On smaller grids, the
HPCI ‘learns’ and reduces the injection power accordingly. The impact on the zero sequence
voltage remains at an optimal ratio to the exact calculation of the grid's capacity.

14.3.1 Automatic power adjustment and phase switching L1-L2

Basically, current injection impacts the zero sequence voltage.

Based on the absolute value and phase of the natural zero sequence voltage, injecting high-
power current can increase the zero sequence voltage. There are two states that can be au-
tomatically improved by applying different HPCI measures:

Very symmetrical and 'small' grids (grid size < 50 A capacitive current)

The measure here would consist of automatically adjusting the power (reducing the
injection power). The HPCI learns how high the impact is and reduces the power
accordingly

Overhead transmission grids with higher natural unbalance and therefore higher zero
sequence voltage (> 5% UNE)

The measure here could consist of switching the phase (L1 or L2) that is used for in-
jection. This can actually reduce the zero sequence voltage during injection.

U, K1
e
e

|||-.
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144

X1

X2

X3

X4

Configuration of the HPCI module

Die COM3 Buchse befindet sich oberhalb der X1 Buchse!

I COM3
[

Taktlanpe
Start / Stop
Fern

Start / Stop Extern
L

@

binidre Ausgingere Offrer
Rl Wurzel

B
2]
[<]
5]
8 Tven RS
a 7 Schliesser
6 | binire Einginge ES
?_ ES/6 Wurzel
a E6
e
|5 |Une E
E Hilfspaanung —
ap ©
i PE r
A rrararlloo
|0 |0|O| O
FS | F&4 | F3 | F2 | F1 Q
V&
L
o), <5
[eao]
PAW L

1]2/3[4

© NO

Bei nicht vorhanden sein der Orosseln mul}|
X6.1 mit X6.10 verbundern werden!

ot L= (5|
0T L= (oo
o7 L= ||

PAW N

o1 L=< |0 o
orucs ool .,
Xb X7
Lt T T xs =
hz g @ : PN[ Heizungssteuerung
@ PE | & y,
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| (OM3 AFLl roaut A
GND
| Ri-
I Rxv
| 1T T comM3
T
‘ GND
{opfional  Betientell in der Scocarkioe | | X
| | | Taktlampe
H ! | Start / Stop | \\ ‘
| | Fern
| | | Star / Stop exfern
! -S1 | | L
| Ort/Fern |"V‘ _________ | : W
. | | PE
| -52 i i
TakHampe F-- X2
H Start / Srnp1 Bereit H | RL Bffner
| ‘ J | R4 wurzel D’L)— IXI
—_——— - ‘ P[;{;[M'“w o Bindre Ausgange
f—— 3~
5 . T
i = T Y Es Bindre Eingd
m T g indre Eingdnge
T | x3
1 Start / Stop
externer Start/Stop | N
| PE
! Une N
Messeingang U ne Une E
[ ! PE
| xi
L .
i N Hilfsspannung a1
! FE (Eigenversorgung)
| x5
H L1
S
‘ > ;2 pannungversorgung l: a2 (K1)
! E I (Leistungsteil)
Figure 160: HPCI module terminal left cabinet side
Clamp X1 Description Meaning
X1:1 Pulse lamp Voltage signal for external pulse lamp 230 V AC
X1:2 Start / Stop Input for Start / Stop impulse pulsing for on-site operation

Position of the selector switch is local

The locking must be realized with an external circuit (as shown in Figure 160: )

X1:3 Remote Input for Remote-function
The HPCI can be controlled via external switches or from the REG-DP(A)

X1:4 Start / Stop external | HPCl accepts remote commands to start/stop the pulsing
Via terminal X3:1 and X3:2 with an external switch
Via the REG-DP(A) and ist COM 3 port (SCADA)

X1:5 L Voltage supply for external control unit

Q Terminal is energized with 230V AC!

DANGER

X1:6 N Neutral conductor for 230 V AC supply of the external control unit
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Clamp X1 Description Meaning

X1:7 PE Protective earth conductor of the 230 V AC supply for external control unit
Clamp X2 Description Meaning

X2:1 R4 NC Break contact relay R4 (change over contact); free programmable
X2:2 R4 contact Common contact relay R4

X2:3 R4 NO Make contact relay R4 (change over contact) ; free programmable
X2:4 R5 contact Common contact relay R5

X2:5 R5 NO Make contact relay R5, free programmable

X2:6 ES Binary input 5, free programmable

X2:7 E5/E6 Common of binary input 5 and 6

X2:8 E6 Binary input 6, free programmable

Clamp X3 Description Meaning

X3:1 Start / Stop Voltage supply for external button (phase conductor)

X3:2 N Voltage supply for external button (neutral conductor)

X3:3 PE External connection for protective earth conductor

X3:4 Une N Measuring input for Une, connecting N

X3:5 Une E Measuring input for Une, connecting E

X3:6 PE Earthing connection for Une measuring, if used

Clamp X4 Description Meaning

X4:1 L Aucxiliary voltage supply HPCI Module Phase (L); 230 V AC 50 Hz

Fused internally with a 3 A fuse (Q1)

X4:2 N Auxiliary voltage supply HPCI Module neutral conductor (N)
X4:3 PE Aucxiliary voltage supply HPCI Module protective earth conductor (PE)
Clamp X5 Description Meaning
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Clamp X5 Description Meaning

X5:1 L1 Voltage supply power unit HPCl Module Phase (L1), 230 V AC 50 Hz
Fused internally with a 20 A fuse (Q2)

X5:2 L2 Auxiliary voltage supply HPCI Module (L2), 230 V AC 50 Hz
Fused internally with a 20 A fuse (Q2)

X5:3 N Auxiliary voltage supply HPCI Module neutral conductor (N)

X5:4 PE Auxiliary voltage supply HPCI Module protective earth conductor (PE)

Measurement points for the different algorithms:

Measu- Uns,lci algo- Comment

rement rithm

point

Ugyne ™ Synchronization voltage

Uys (UNE) | & Zero sequence voltage on P-
coil

Uop Zero sequence voltage on
open delta winding (on bus-
bar)

[ ™ Injection current

14.4.1 Impact of the P-coil's design on the results of current injection

spindle
higher

moveable

core
primary winding

air-gap d

core

moveable

Figure 161: Basic design of a continuously adjustable P-coil
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PAW - Power auxiliary winding

W - Winding

P-coil with PAW

In this case, the P-coil functions as a transformer. The accuracy of the results strongly de-
pends on a constant conversion ratio between the PAW and the main winding. The ratio

between the secondary current injection and the primary measured current value should
stay the same regardless of the coil/plunger position.

In addition, the measurement of the zero sequence voltage should reflect the real value on
the primary side and not just the voltage on the PAW.

Uog
_CI 3
- 3
% I Une 2 I‘I luNEj
|

Figure 162: Possible measurement points on the P-coil with PAW

The below is a list of possible combinations and their score:

Combination of the Usual measurement accuracy

measurement ITE Une 2

points: . QNE;

laiz » Unez M +10% - 5
laiz » Unes M 3% - 3
laiz , Yod ] 3% - 3

*) A score of 1 represents the best solution to record the measured values. A score of 10
represents the worst case and should not be used!
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P-coil without PAW
Older coils may not be equipped with a power auxiliary winding.

In this case, a single-phase transformer can be used instead and connected in parallel to the
P-coil's main winding.

A Observe the power requirements on the power auxiliary winding!
Secondary nominal voltage 500 V AC

CAUTION Secondary nominal voltage continuous: 100 A

Nominal voltage primary side = line-to-earth-voltage for the nominal voltage

(Medium voltage side)

& & & & &

The short-circuit impedance should be as small as possible.

3

Uog

e

Figure 163: Possible measurement points on the P-coil without PAW

The below is a list of possible combinations and their score:

Measure-  Usual measurement accuracy

ment points: I > /lq 1 Une 2 (lpos)

lar , Uner M - - Not usable 10
lein, Unez %} +10% - 3
lein» Unes %} 3% - 2
lein, Uog | +3% - 2

*) A score of 1 represents the best solution to record the measured values. A score of 10
represents the worst case and should not be used!
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14.5

i

Firmware requirement!

2.5.05.

Enabling HPCI in the REG-DP/ REG-DPA firmware

¥ These operating instructions are based on the REG-DP/ REG-DPA running firmware > v

% and config_dp 2015_10_16 (or newer) for the WinEDC software

14.5.1

Enabling HPCI using parameterization in WinEDC

Load the current parameter file from the REG-DP/ REG-DPA that is to be extended with cur-

rent injection.

Select the HPCI feature in WIinEDC. The HPCI feature is active after the parameters have

been sent to the REG-DP.

e Q| Bl 4

EDH-D] EOR-DM  FegDFA) I Parel ] Termlnal] Lnghle] Serwce]

= Reg-DP
- General
- Communication
- Contral
- General
- Current Injection [ C1 ]
- Eanth fault, Urnin, Urnax
- Resistor Contral
- Parallel Operation
[=- Commissioning
B RegDF
- Measurement
- Binary Inputs
Relaps
- LEDs
- Uzer BOFs
- Analague 1/0s
[=I- Petersen Coil
- Coil Data
- Results of Calibration
- Linearization T able
-~ Fiw-Cail
[+ Current Injection [ €1
- Parameter sets
- Measurement
- Binany Inputs
- Relays
- dditional Components
[=- Options
i General
o Sirmulatian
- Recorder
- Logfile
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Parameter D atabaze

zaved by config-version

2016.04.20

supports firmware from % 2000 upta 2603

General

D [

Mame ’W

Language English -

Timezone ’17 h

autom. summertime adjustrment m

Hemisphere m

Device Current Injection [ CI ]

Firrrware wersion ’W Firrnweare version ’D—
REG-DF: Version 2.4.08 vom 120813 Hardware Typ o

Hardware Typ ’m

CPL version 'h

Rt size [« me

sefial number 'm

manufacture date ’W

Drate - read from device W

Time - read from device W

Features
PP_NO_COMM
Cl

EOR

EMEL

CER

COM2FI
CORR_TAB

Parallel operation made without communication

-
Cl ~ | Control with Current Injection (CI)

Elo—u communication with EOR- device
HPC! [N Addiional unction for ENEL
lﬂi CB-schema

lﬂi lock, of COM2 zettings

r earth fault conection table
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Enabling HPCI in the WIinEDC terminal

Alternatively, the HPCI feature can be directly enabled in WinEDC
by entering the command: feature Cl = 2

Press ENTER to confirm.

Datei COM Terminal Optionen 7

| 49

EOR-D | EOR-DM | RegDP(4) | Panel Terminal | Logouch | Service |

<trmerkmal se = 2
<]

Testing communication between the HPClI module and REG-
DP/ REG-DPA

To use current injection, the HPCI feature must be enabled. This is described in Chapter 1.1.

If the COM3 connection between REG-DP/ REG-DPA does not exist or is faulty, an error will
display on the regulator as soon as the HPCIl feature is enabled.

The error is indicated directly on the regulator by the illumination of the error LED and on
the 'Troubleshooting' screen.

The following error message is displayed:

REG'DP a-eberleA
A: REG-DP R:63
04:Status = emnokte=

Manual: stop F1
36t Sun

Error descrirtion &=
12End H/T
Current-Indection

TEpR L] not available

F3

00:AUS F4

Acknowledse =>| _F¢
Al-62

r
* ol A L Pl s menu
remote

b HAND‘ v < | 2 <

L

L]

L ]

L ]
0BUnexUerd @
L]

00:AUS L]
L ]

00:AUS

Message: Current injection not available

If the communication to the current injection controller is available, the error message will
disappear.

The correct connection between the regulator (COM3) and the CIC's COM3 (current injec-
tion controller) is as follows:

REG-DP/ CIC
REG-DPA
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Tx+ <=> Rx+
Tx - <=> Rx -
Rx+ <=> Tx+
Rx - <=> Tx —

14.7 Parameterizing current injection in WinEDC

Enabling the HPCI feature in WIinEDC displays additional current injection parameters that
can be changed.

14.7.1 Parameters in the Regulation menu

14.7.1.1 Menu item General
==
2w H
BE| & @ E
EORD | EORDM FegDPIA) | Panel | Teminal| Logfle | Service |
B RegDP General
General
Communication Trigger for search Search method
Contral Une - Takerance 20 % Searchmethod Current injection +
General
Cunent Injection [ CI ] Delay of search 10 s Minimum move dipos %
Eanth fault. Umin. Umax
Resistor Cortrol Delay of forced search 3 B Pass resonance maximum ¥
Parallel Operation avoid resonanzmasimum =
Cammissioning . N
B RegDP Tuning position Follow-up of Uref 5 min
i Measurement Kind of detuning relative - Une angle measuiement 3
+ Binaty Inputs
- Flelays Relative detuning 10 % check resanance curve 1
o LEDs I
Lo BOFs Absolute detuning B B Pasitioning tolerance: 15 %
Analogue 1/0s
£ P:'EE':"DE?‘! Search abort
* Results of Calibration Search cycles max. 10
i Linearization T able
L. FielCol Motor on-{ime max 45 min
E2- Current Injection [ C1 ) Endpasition after abort [Homeposiion |
- Parameter sets
i i Measurement Homeposttion & A
Select Currlnject as the search parameter.
Current injection will be used to determine the resonance curve
14.7.1.2 Menu item Current injection

| =P E| A

EOR-D | EOROM FegDP(A) | Panel | Teminal| Logfie | Service |

E-RegDF Current Injection [ Cl ]
- eneral
- Communication Cl-algarithm Uns lci -
=- E.cuntrol

Cyclic calculation every i} mir

General

Mew calculation after positioning W

Fiesistor Control

i Parallel Operation
=1 MAmrizinmnina

emergency mode CoilMoving YES -

This is where the basic parameters are set that are used to determine the grid parameters
by including current injection in the calculation.
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Cl algorithm
Settings:
Uns Ici: Default algorithm to calculate the grid parameters
Uns Uod Is If: Not possible for HPCI!

Default setting: Uns Ici

cycl. Stimulate all

If the zero sequence voltage or the resonance curve is extremely flat, a relative change in
the zero sequence voltage that is caused by a switching operation will have very little im-
pact on the Une.

It is therefore meaningful to stimulate the current injection to calculate/check the grid pa-
rameters at regular intervals. Example every 60 min

Default setting: 0 min (= inactive)

New search after positioning

If the checkbox for this parameter is checked, the REG-DP/ REG-DPA will perform a control
measurement after successful tuning to check the resonance curve again. If the value is the
same, the coil will stay in this position.

Default setting: active

Emergency operation 'Move coil'
If the communication to the current injection controller fails,

the REG-DP/ REG-DPA can switch to classic regulation by moving the coil.

Settings:
YES: The REG-DP/ REG-DPA is allowed to move the coil to determine the res-
onance curve if current is not injected.
NO: The REG-DP/ REG-DPA is not allowed to move the coil to determine the

resonance curve if current is not injected The regulator goes into alarm
state. If it stays in alarm state for more than 60s, the regulator will go
into error state and switch to MAN.

Default setting: YES
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14.7.2

14.7.2.1
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Parameters in the Commissioning menu

All of the other parameters that are needed to ensure that the current injection functions
properly are set here.

Subitem Current injection

Parameter sets

E| & Q| E| A

EOR-D | EOR-DM FeaDP(A) | Panel | Teminal | Logfile | Service |

B H:EQ'DP Parameter sets
i General
- Communication Calculation with Cl
&~ Coritrol maximurm Lne during C 100 4
- General
- Current Injection [ C1) Manual Cl

- Earth fault, Umnin, Umnax

- Resistor Control Frequency 11 +50Hz - | *f_Metz/12
- Parallel Operation Current ’1007 %

- Commizgioning
: maximurm Lne during C 100 4

Manual CI

The parameters for manual current injection can also be set. This point is only interesting
during commissioning. This is where the measured values can be controlled using the

WinEDC service screen and the manually startable current injection.

Frequency

Settings:
Description \ Corresponds to frequencies

12+50 Hz Pure 50 Hz current injection 50 Hz
11450 Hz Three frequencies (default) 45.8Hz 50 Hz 54.2Hz
10+50 Hz Three frequencies 41.7Hz 50 Hz 58.3Hz
8+50 Hz Three frequencies 33.3Hz 50 Hz 66.7Hz
6+50 Hz Three frequencies 25Hz 50 Hz 75Hz

Current

The amplitude of the manual current injection is set here.
Setting range: 0% .. 100 %
Default value: 100 %
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® Measuring

%P & A

EOR-D | EDR-OM  RegDPIA] | Panel | Teminal | Logile | Servics|

E-RegbP vI: VT's:
General
Communication knu inv. polarity
£ Contal

~ Genersl Willgme 1 .
Cunent Injsction [ C1 ) uzune 1 r
Eaith fault, Umin, Umax
Riesistor Control UE UL | o

Paralel Dperation
E1 Commissioning

& ReabP o Crs: inv. polarity
Measurement -
Binary Inputs
Relays 1 lei i r
bEDSEUF remark: in case of input “Ici®, kni has to be set to the voltage ratio of the injection-transformer
serBOFs
Analogue 1/0s by using the Power-Ausiliary-Winding: kni = mainwinding / PAW )
5 Petersen Coil
CoiData

Results of Calibration Phase angle of Usyrnc 30 ‘

Linsatization Table
FinCoil

- Cunent Injection ( C1 )
Parameter sets

Binary Inputs

Figure 166: Setup of the measurement channels for HPCI

In contrast to classic current injection, HPCI only has two measurement channels. The
transformer factors also have to be set.

Dl COMY Bachse bafindet sich shermalt der X1 Sucise
I_EO_O‘IB_:
i

Betrar

wum  0fuso
S

7w RS2

T Seeanar

=

50k sl

]

voltage measurement Uns

X4
current measurement Ici
el nicht worhanden sein der Drossein muft
XA.1 mit X80 wertundarn warden|
X6
1 ™ e ot
= o
=R
= o
wo | oo
7
1 T3 | an
s o
@ *e

Figure 167: Position of the measurement channels for Uns (Uyg) and Ici

= Cl voltage measurement inputs

Setting:

Setting Description
Uns_Coil Zero sequence voltage (usually 100 V) = Uy

The transformer factor must be defined for each input.
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Configuration of voltage channel 2

Measurement  Default allocation and settings

channel

u2 Uns_Coil
Ex.: 20 kV coil = 12 kV nominal voltage/100 V
Knu =120

= Cl current measurement inputs

Current transformer in HPCl module

The current through the power auxiliary winding is measured directly on the HPCI with a
200/1 A current transformer. This transformer factor is integrated in the HPCl's firmware.

Y

Setting for current input:

Setting Description
Ici Current injected at PAW

- wired in Cl cabinet by default to current channel 1

Default allocation of current channels

Measurement  Default allocation and settings

channel

11 Ici
Ex.: 20 kV coil = 12 kV nominal voltage/500 V power auxiliary winding (PAW)
Kni =24

In the example, the coil's nominal voltage is 12 kV, the transformer's nominal value is 100 V
and the PAW's 500 V.

The conversion ratio knu for the value Uns_Coil is then 120.

Because the current is injected at the PAW, the ratio 12000 V/500 V = 24 for the current
transformer factor (kni) can be set there. The current Ici is already measured on the sec-
ondary side by the current injection controller.

= Phase U-Sync (parameter is hidden)

The value is determined during commissioning by testing the polarity of the current and
voltage channels.

The reason for this is that the synchronization voltage Usync at the REG-DP/ REG-DPA may
not have the same phase as the synchronization voltage at the current injection controller.

However, the same zero sequence voltage is measured on both devices. The absolute value
and especially the phase must be the same at both measurement inputs.

Values in increments of 15° can be entered.

Default value: 30°

Page 240

Commissioning the HPCI



a-eberle

Binary inputs

File COM Options 7

EOR-D | EORDM FieaDPIA) | Panel | Teminal | Logfie | Service |

H_ESL"“_S ':'f_ Calibration at Binary Inputs of Cl inverted
- Lineanzation Table
- Fis-Cail BIOS  |OFF - [
=~ Current Injection [ C1 ] BI-06 OFF - r
- Parameter zets
- Measurement

& Binary Inputs
- Relayz

- HPCI Pulze
- SCADA

=1 Mrbinns

m

Binary input 2 is configured with the circuit breakers’ auxiliary contacts in the current injec-
tion.

The REG-DP/ REG-DPA receives a message if one of the fuses Q1 or Q2 blows. The REG-DP/
REG-DPA sends the summary error (BOF 38)

Relay
This is where the freely available relays and LEDs for HPCI are parameterized.

The functions that can be associated with the relays and LED 3 are the same as those in
Chapter 11.4.1.2.

EOR-D | EORDM RegDFIA) | Panel | Teminal | Logie | Service |

i Results of Calibration + | Relays of CI inverted Fhedh @ F—
i+ Line-arization T able
- Pl RO7  |OFF - T LED-03gn  [OFF s

=8 Eiurrent Injection [ C1 ) DR o = r

i Parameter sets
i Measurement
inary Inputs

m

" 'HPCl Pukse
- SCADA
=1 Mrkinns

Commissioning the HPCI Page 241



We take care of it.

14.8

i

14.8.1
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Testing the polarity of the measurement channel

Once the parameters have been set, they have to be sent to the REG-DP/ REG-DPA. The po-
larity of the used measurement channels can then be tested.
Note:

When commissioning current injection, the assumption is that the coil that is regulated by
the REG-DP/ REG-DPA is already in the grid. The coil must be in the grid at the latest for the
next polarity test so realistic results can be achieved.

Testing using the WIinEDC service screen

For the following test, the P-coil must be connected to the grid and positioned at the actual
resonance point. The regulator must also be running in MAN mode.

The point can be determined by moving the regulator manually and is where the zero se-
qguence voltage peaks across the coil's whole adjustment range. Another option is to reset
the regulator to the 'Move coil' option and start a tuning process.

On WiInEDC's service screen, the REG-DP/ REG-DPA screen is expanded with the additional
current injection functions.

1 Chams w &
™ Grerie T PTG ooV, 00 Lownv.00-
v 2w
v tia

T
D00, B00T 000009V 00 no0m0v. 00 150
0U0004, 1600 0DU00A, 00 00005,00° LT

If the aforementioned conditions are met, press the ON key in the highlighted field to start
the test.
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FPaower of CCI LED 5 OFF
" 0On J 100 |11 LED E: OFF
o Qff
Modiy | |
polarity input
oltage Current
I Flag'iid [~ [ *_Tr | 0,00 Ohm
U1 uz2u3 112 13 R_Tr  [0.000hm
Phaze MSync | -180 ’
Pover of CCI

The automatic test consists of checking the plausibility of the measurement channels' po-

larity.

If the polarities are not plausible, 'Phase Usync' is used to synchronize both of the Une

phases and correct the measured values while reversing the polarity of as few
possible.

inputs as

Measurement channels with a polarity that has clearly been reversed can be reconnected

and the polarity test repeated.

The view shown in the section on WIinEDC's service screen for frequencies f1 and f2 for the

voltage indicators is correct. They must be opposite Ici in the first and fourth Quadrant of

the vector diagram.

If current is injected, the corresponding pointers will be visible in the lower area.

The field fn stands for the signals of the fundamental frequency (50 Hz), and frequencies f1

and f2 for the signals with which the current injection performs the calculations.

[ ~lolx]
Ol Messkanéls fn i [r2 ki | -
BT O0EISV AT D022Y, 87 100
2Uns 23437V, 1445°  |479205YV.2798° 702823V 7347 7795
3 U_od 2366456V, 1447 |479680V.-2793° 712258V T3ET  7BO7
1:Lel 2877094, 1855°  |2036614.00° 188436 4,00 078
21 1757434, 23557 (03264541027 OST027A 16400 2R
E 0003744, 1865  D00BA,146°  00OOI9A 1537 2095 |
cor . CCILEDs CCIBls CLI Aelais

Wzt (HD) Z i [CTLED 1-ALS BI1-AUS ] Rel 1: AUS
A2 — T [7 | |JEpzeus  Ceizans (] Rel 2 A5
C pus CILED 5405 |CJBI3AUS ] Rel 3 ALIS
findem (Ibemehmen CIED&AUS  [CIBI&Als (] Rel & 85
CILEDSAUS | CJBISAUS (] Rel 5 ALS
T LED & AUS CIBI6 AUS CIRel 7. 803
Status CCI
Spannung Stram
A
o] = I Vepok T XTr | 2200mm I_Fix 4 [ OO0A
T uuzus iz 13 A_Tr | 0500mm O_Fic | 0000
o Phase LIS 150
et Leistung CTI
fn: Phaserreferenz 1 : Phaseneferenz {2 Phasenelerenz
1:U_spne B3| | el =l | 1 =
e fl f2
uz
MUZ
12 m ‘2 T
2 n
3
26.03.2008 13:98:46
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If, for example, the phase of Uen on the REG-DP/ REG-DPA and Uen on the current injection
controller (CIC) are different, the phase of the U-sync input is automatically rotated until
the absolute value and the phase match each other.

Une for the current injection controller and for the REG-DP/ REG-DPA must always be
measured at the same spot.

In the example, Une (Uns) is connected to channel 2 on the current injection controller.

If the polarity of this channel is reversed, an automatic test will detect it and correct it.

—_—— el
CEl Messkandle i [r ki | -
1 s500° IR R AL

2390489V, -1452° | 481976V, 8037 685613V, 2864 * 77.35
2401697V, -1455°  485431% 602" £.95043V, 2862 78,07
2869804, 185.2° 2050994, 00° 1.86887 4,00 07e

1780764, 2360° 0324254 108°  OBSEBAA.1964° 2082
OOI00EA 18807 0000034, 257.1°  DOOO24A.1955° 2085 =
cal = COILEDs CClBls CCl Rekais
Leistung CCI = f [ LED T: AUS BI T ALS [ Rel 1: AUS
2L — T [/ | [CED2Aus 81 2 A3 [ Rl 2 AUS
C Aus [ LED 3 AUS AT [ Rl 3: AUS
[ [ — [ LED 4 AUS 181 4 A3 [ Rl 4 A3
[ LED 5 AUS 81 5: A3 [ Fiel 5: A3
[ LED B AUS 81 6: A3 [ Rl 7: A3
Status CCI Polaritat
Spannung Stiom
Al
ﬂl i‘ F® Vepok %7t | 2200m LFinds | D00A
utuzus 12 13 R_Tr | 0500hm O_Fk | 0000
0 Phase USyne [ 150
Leistung CCI
fn: Phavenieferenz f1 : Phavenieferenz {2 Phavenieferenz
1:U_sne 52| KA 52 || [ =l
fn  Zeigerdarstelung 1 Zeigerdarstelung 2 Zeigerdarstelung
%]

ua

26.09.2008 13:42:54 4

The values for Une (Uns) on the current injection controller can be viewed in the second

line (in red). The reversed polarity on channel U2 is displayed under 'Polarity measurement
inputs'.

Current injection stays on after the test has finished and must be switched off by pressing
the 'OFF' key.

The test can be stopped at any time by pressing the 'OFF' key.

Current injection is also switched off when you exit the service screen.

Uneppa and Unegiciso
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Testing directly on the REG-DP/ REG-DPA

The automatic polarity test for the measurement channels for the current injection de-
scribed in Chapter 13.9.1 can also be performed directly on the REG-DP/ REG-DPA.

One of the Commissioning menu’s submenus is 'Current injection'. You can select 'Test po-
larity of measurement inputs' here.

Press <MENU><F3><F5><F1> <F5> to access the sub menu 'Current injection'.
A: REG-DF 1a:@2: 58

Current Indection 3-4

Il analo9-inruts

I analog-inPuts

check Polaritd of
measurement inFukts

The option ‘Test polarity of measurement inputs’ is on screen 3 of 4 as shown in the above
figure.

A: REG-TF

Fhase aof all
~I-measuremnsnt
infuks will be
checkedscorrected
a=inverse Polaritds

153:11:34

I1:1ci M

[ [ Ve U [ [ |

OFF

Press F4 to access this function.

After the test has finished successfully, the message 'Polarity test successfully completed'
displays. The value for Usync_phi and the polarity of the channels is now set and can be
queried.

Note:

In contrast to the test, current injection is switched off through the WIinEDC service screen
following a successful test. The test can be aborted at any time by pressing F5.
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14.9

i

14.10
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Completing the commissioning of current injection

After a successful polarity test, the regulator can be set to AUTO mode and the resonance
curve calculated.

Note:
If the regulation parameter is still set to 'Move coil', set it back to 'Current injection’.

The calculated resonance curve

REG'DP a-eberleA
A: REG-IP 1@z 16@: 46
04:Status L = F1
Search: CI searching
36:Eror_sum @
ITcome 165.9H w +18.4H = ‘
12End HL @ | ||l H@.43) Tw 11.8A
. anjUne-s1
13Mot_Run @ 1
06:UnerUeart @ @
1
BO:CI_alive [ ] 0.5 —_— F4
_ 0a2
E1:Cl_on [ ] ] - )
04051 3 Leene F5
00:0FF L ] IHin Ires IHaw
E9R 1E&A 1A
o A [ ol esc ‘ MENU
¢ HAND | W | > ‘ <

and the value for Ires are displayed on the REG-DP/ REG-DPA.

Testing the correct calculation across the P-coil's whole ad-
justment range

The REG_DP(A) must be set to MAN!
Select manual current injection on the WIinEDC service screen.

Enter 100% for the power and press the 'Accept’ key.

col cC
Power of CCI 2 fl
& On —
—— :
oo | 100 n
Modiy | |

Current injection is now continuous and new resonance curves are constantly calculat-
ed.

Move the coil manually (using the Higher and Lower keys on the device) from the upper
to the lower end switch.

During the adjustment, the calculated value for Ires and Iw should be as good as constant.

Commissioning the HPCI



a-eberle )A

REG'DP a-eberleA
A: REG-IF 1@:17:18
04:5tatus [ ]
v . Manual: down {== F
LEmor_sum qa}q
e o |Gnet Go180° Tw 393 | 7
13:Mot_R ® SRt
:Maot_Run 1
[ F3
0E:Une>Ueart @ o _l
BO.ClLalive @ e 15 AN F4
I D S
E1:Cl_on [ ] [ T
(S I X F5
00:0FF ® IHin %Eﬂi

13:56:00

Ipos / A

Figure 171: Calculated resonance point (green) across the whole adjustment range

The values can be slightly different at the upper and lower end switching points, because
the magnetic coupling between the PAW and the main winding is slightly worse there.

The values should not deviate more than 10%, at the most 20% of the calculated value at
the resonance point.
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14.10.1 Enabling manual current injection directly on the REG-DP/ REG-DPA

Current injection can also be manually enabled on the REG-DP/ REG-DPA.

Pressing F1 takes you to the measured values screens, which includes the measured values
for current injection.

REG-DP a-eberleA
H: REG-DF 15:26: 103
04:5tatus &
| |Manuwal: stok F1
3E:Star_Sum @
| [Usynz  B.@iU
12End BT @ | | e B Azl -
|| IFPo= 163. 5
1ZMat_Lauf @
. F3
0&:Ure:lerd @ UE&'HEFF
BOSE_aslive @ HHIEHH 3
EISE_on @ |i|_l__HL-J
i - F5
00:AUS ®
MENU
|

Setting Description
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REG-DP a-eberleA
A*REG-IF 15:26:1@ F1- Browse through screens

wems ® 1 Manual: stor 7 | | F2 - Increase power
S | T T (maximum 100%)
12end T @ | |URe . 421 L’
oo @ |1FOS 163.6H F3 — Reduce power
O5UnesUerd @ LIE'El;g.FF il Increment 1%
BOSE_aive @ HEIEHN Ll F4 — Browse through the measured
E1SEon @ ITIEIi_HN il values
wals @ fn = Fundamental frequency

‘ fx = Depends on the pattern

“ i‘ ﬂ Fy = Depends on the pattern

ﬂ ﬂ ﬂ F5 — Switches manual current injec-

tion ON and OFF
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A: REG-TF 167 21263
Manual: =tae o /0

U=sync 129, 7EL i damental freo
Une &8, B3 —-151. 3= o d value
IFro= &H. AR

CIlzonl_fh I:97,. 8%
=4z S50 17U H. 8%
L_LH
k= o9, 74l 158, 5*
LU_LHW 59.328L -158.4"

Izl H.3TH -TZ.&"

H: EEG-IIF 1Rz 213354

Maruwal: stope frequency
Usync 129,591 SE, B

e 39, gdl) -131.2% F4 to switch displays

IFo= 5H. AR

CIzonl f+11 I:97.8%
Usuﬂﬁ H. @211

L= 4@,621) -31.6°
O_LHW 48,6210 -21.5°
Ici @, 24A &, 8

H:REG-DF 16221254 ¥ od values fo
Marnual: =staoe ected treg

Hzync 129,591 SH.82
Une 59.891) —-151.3° 4 to displa
IFo= &6, 1A

Clionl f+13 I:97.8%
=4z H1L

H_LHL

Un= 24,831 -24_ 4°
U_LHW 24,370 -—-24.5%
Izi H. 230 H. @=
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14.11

LED Configuration of the HPCI module

O
Oz
O3 LED-CCI
[e X}
O s

o Os

RESET on Pulse
Ow
O-8 LED-Power Module
on

Figure 173: LED Configuration of the HPCI module

a-eberle A

LED - CCI  function status ok \ status error
1 U 1< 195V status not ok 0 RED
Ul > 200V status ok
2 U1l - U3 < 35V status not ok (pulsing is 0 RED
blocked)
U1 — U3 status ok (pulsing can be enabled)
3 GREEN
4 HPCI searching for the resonance curveis | GREEN
ready ORANGE
ORANGE = HPClI searching is blocked
5 Pulse locating with HPCl is possible GREEN
Pulse locating with HPCl is blocked ORANGE
6 Status HPCI Controller (CCI) GREEN flashing
error = RED RED flashing

other errors = ORANGE, if:
- DP Firmware is too old
- CClis not calibrated
- wrong CCl type
- voltage L1 is too small

- communication between
and REG-DP is interrupted

HPCI

ORANGE flashing

LED

function
signals pulsing

\ status ok
GREEN flashing

(classic pulse)
GREEN

(fast pulse)

status error
not available
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LED — function status ok status error
power
module
Power GREEN RED
U power section of HPCl is connected to the
supply voltage
a_ Excess temperature in power section of 0 ORANGE
HPCI (OR)
- thyristors
- heatsink
- chokes
* Cooling GREEN
. L fan is active
(optional)
”’ Heating GREEN
777 Switch cabinet heating is active
(optional)

14.11.1 Reset button and COM1 interface at the HPCI module

o A2 HPCI| ©
ol=gle
(]

Reset

000 O 000000

O o)

The COM 1 interface is only needed in case of a firmware update. All of the parameters are
configured at the REG-DP(A).

In case of firmware update, the reset button starts the bootloader mode that is necessary
to load the firmware to the HPCI module.
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15. Parameterizing the pulsing of HPCI

In addition to regulation with current injection, the HPCI can also be used to pulse during an
earth fault. All of the settings are described here.

@ Classic pulse detection and fast pulse detection!

In the HPCI, the parameters can be set for classic pulsing (pattern 1 s to 1.5 s), fast pulsing
(e.g., with 55 Hz) or a combination of both.

Y
ul ~ . Ll I_Cl
& ) i
L, Une Lp
= T I 14

15.1 How HPCI pulse works

The HPCI creates a pulse based on the pattern created by the set pulse ON and OFF time.
Inductors are used.

In contrast to a pulse cabinet with capacitors, the pulse-no-pulse-ratio can be inverted.

The additional inductors increase the P-coil's compensation capability. Switching on the inductors in-

creases the inductive current from the P-coil.
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Setting the HPCI pulse parameters in WinEDC
DE| 5 Q| & 4

EOR-D | EOR-DM FeaDP(A) | Panel | Teminal | Logfie | Service |

E-RegDP HPCI Pulse
- General
- Communication Tan 15 g
- Contral ’7
- General Tof ! s
- Current Injection [ C1) Cycles 10
- Earth fault, Umnin, Umnax .
. Resistor Control frequency 50Hz ~ | *f_net /12
- Parallel Operation
(=] Cammigsioning . .
El-RegDP automatic active v
- Measurement Dietuning during pulsing ’207 A
- Binary Inputs
- Relays Switch-on delay 1] 3
. LEDs
- User BOFs
- Analogue | /0
=] Petersen Coil
- Cail Data
- Results of Calibration
- Lingarization T able
- Fin-Caoil
[l Current Injection [ C1)
- Parameter sets
- Measurement
- Binary Inputs
- Relays
- HPCI Pulse
Parameters Description Comment
Ton Switch-on time for the
inductors
T off Off time Inductors are switched off
Cycles Number of repetitions One cycle =T on + T off
Frequency Frequency at T on Default value 50 Hz corresponds to clas-
sic pulse
Active Automatic when earth

fault active

Detuning when pulsing

Target detuning when
pulsing

Target detuning compared with reso-
nance point when pulsing. The coil is set
back to its initial value at the end of the

cycle time.

Switch-on delay

Time delay after earth
fault to switch on the
pulse cycle

This is where you determine when the
cycle is activated. The delay time makes
sense if pulsing is to occur only for a

continuous earth fault.

Parameterizing the pulsing of HPCI
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Switch
-on
delay

Zero sequence voltage Uo

—
]

Ton T off

X cycles
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Parameterizing the pulsing of HPCI

a-eberle A

Replacing the classic pulse cabinet with HPCI

HPCI can replicate a classic pulsing signal.
Classic pulsing with inductors!
In contrast to the classic pulse cabinet, inductors are used instead of capacitors.

Y% The ratio between ON and OFF must be set to the opposite of that of a classic pulse
cabinet in order to generate the same pulse pattern (only important when unsym-
metrical pulsing is used)

/" ~ N N
(1 [ === ) (=2 )
Ay . M
N I PN I N
=T er ) cu )
Ny l\.__ J I\__/’
e I o B
[ = | == (=]
\\___,r'- \.___/ \___./
N l.-/ O\ o0
(=) (- ) (o)
S S N

Elemmen ]

00
I
Elemmen | NI

= mm | gom
12

ELTaEl LY
loATA |

Uowv
11500
— e
= 4 \
\\ 11000
o 10500
£ 10000
2500
=
T T T
00 a1 0z LX) 04 05 o8 or L o8

7777777777777 L L L . L L L L s
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16. SCADA system

@ Communication with SCADA system through external protocol cards!

For more information, see the opreating instructions for REG-P, REG-PE and REG-PED as well
as the WinConfig software.

Y
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17. Maintenance/Cleaning

17.1 Cleaning instructions

Use a soft, slightly damp, lint-free cloth. Make sure no liquid gets in the housing. Do not use
window cleaner, household cleaners, sprays, dissolvent, cleaners that contain alcohol, am-
monia solutions or abrasive cleaning agents.

If the inside is very dirty due to improper use, it may be best to send the device to the
manufacturer. Dust that accumulates on the printed circuit board can cause the insulation
coordination to fail.

Dust is generally hygroscopic and can bridge creepage distances, which is why it is advisable
to operate a device with housing with the housing closed.

Do not clean the device with unsuitable products!

This can damage the surface of the device and remove markings

S Please follow the cleaning instructions described above.
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17.2
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Replacing a fuse

The REG-DP ™ has a replaceable microfuse (20 mm) that is fitted to printed circuit board 3
(power supply board, REG-NTZ) with an appropriate fuse holder. There is a replacement
fuse on the back of printed circuit board 3.

Required fuse
Auxiliary voltage, feature HO/H1: Microfuse T1L 250V, 1 A (Order No. 582.1002)
Auxiliary voltage, feature H2:  Microfuse T2 L 250 V, 2 A(Order No. 582.1019)

/\ DANGER! Danger of electric shock!

Injury or death

S  When replacing the fuse, disconnect the device from all power supplies
(auxiliary voltage, control voltages).

I REG-NTZ

replacement fuse fuse holder
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Replacing the battery

Three versions of buffer battery are used in the REG-DP ™. Depending on the version and
year of manufacture of the device, the batteries are used for different purposes (see case
descriptions in this chapter). The battery is not actively used as long as the device is pow-
ered by auxiliary voltage. The battery serves as a backup if the auxiliary voltage fails.

In general, the battery voltage is monitored and an alarm set off (status relay or sta-
tus/operating LED) or information (output function for weak battery) generated when the
battery shows a low residual capacity. This means that the battery does not have to be re-
placed at regular intervals. Battery replacement can also be event-based.

The below delivery times are approximate. As a result of repairs, for example, old devices
may need a new CPU circuit board. Please check the battery type in the device.

Regardless of the type of battery, the parameters should be saved as quickly as possible in
the event of a battery failure and always before the device is disconnected from the supply
voltage. This doesn't have to but can be done in devices equipped with MRAM. For more in-
formation on backing up and restoring parameters, see Chapter 10.2.3.6

A DANGER! Danger of electric shock!

Injury or death

< When replacing the fuse, disconnect the device from all power supplies
(auxiliary voltage, control voltages).

To replace the battery, first remove the plastic protective cover on the CPU board. Loosen
the four screws and remove the cover. Once the battery has been changed, put the cover
back on.
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REG-DP devices with MRAM (from 05/2014)

These devices have a button cell battery to buffer the real-time clock. This means that no
data are lost when the battery is removed. The time may have to be adjusted when the
new battery is installed.

Required battery:
Lithium button cell 3 V Type CR1632 (order no. 570.0005)

Service life:
When the REG-DP (no auxiliary voltage) is in storage > 6 years

In operation at duty cycle > 50% > 6 years

The battery is installed on the outside of the CPU board in a suitable mount. To change the
battery, pull the existing battery out of the holder and insert a new one. If you use tools to
remove the battery, be careful not to damage the printed circuit board.

Do not use pointed or sharp tools to remove the button cell!
Damage to the CPU circuit board

S Remove the button cell with your fingers and not with a tool.

< If you have to use a tool, do not use a screwdriver or similar pointed or
sharp objects.
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REG-DP device with SDRAM and plug-in battery (from 05/2009)

In these devices, the battery is a buffer for the SDRAM and the real-time clock. Parameters
are lost when the battery is removed, which is why the devices have a dual connection for
the buffer battery. This means that the new battery can be connected before the spent one
is removed.

For safety reasons, it is recommended to back up the parameters for these devices.

Required battery:
Lithium 3 V or 3.6 V type CR14250 1/2AA with cable and connector (Order No. 570.0003 00

Service life:
When the REG-DP (no auxiliary voltage) is in storage > 6 years

In operation at duty cycle > 50% > 10 years

Removing the battery erases the parameters!
S Connect the new battery before removing the spent one.
S Back up the parameters (see Chapter 10.2.3.6) before removing the battery.

There are two battery connection points on the back of the circuit board. To prevent losing
the parameters, place the replacement battery in the empty connection point. Lift the bat-
tery that needs replacing and remove it carefully from the metal cover. You can then push
the new battery into the metal cover.
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REG-DP device with SDRAM and soldered battery (before 09/2013)

In these devices, the battery is a buffer for the SDRAM and the real-time clock. Parameters
are lost when the battery is removed, which is why the parameters have to be backed up
before replacing the battery.

Parameters are lost on removal of the battery!
S Connect the new battery before removing the spent one.
S Back up the parameters (see Chapter 10.2.3.6) before removing the battery.

Required battery:
Lithium 3 V or 3.6 V type CR14250 1/2AA with soldering lugs (Order No. 570.0001)

Service life:
When the REG-DP (no auxiliary voltage) is in storage > 6 years

In operation at duty cycle > 50% > 10 years

Mechanical/thermal damage to the CPU circuit board!

Destruction of the conductor paths and/or the soldering pads
S Itis recommended to have the battery changed in the factory.

S If the battery has to be replaced on-site, it must be replaced by trained
and qualified personnel in compliance with EMC Directives.
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The following describes in detail how to replace a soldered battery with three soldering lugs
with a battery with two soldering lugs. When using a soldering iron, it is imperative to com-
ply with general safety rules. Ensure the work is carried out with the utmost care and by
trained personnel only.

CPU circuit board with soldered Soldered battery with three sol-
battery — plan view dering lugs

Turn the device so that the three soldering joints are in front of you. Desolder the three
soldering pins on the battery using a soldering iron. We recommend using desoldering tape
to remove the solder from the pins. Often, a little bit of tin solder on the top side of the
suction tape helps to suck up the tin solder from the soldering joint. It is not recommended
to use a desoldering suction pump as it can damage the soldering pads on the circuit board.

The soldered battery's soldering Desoldering with desoldering
joints with three soldering lugs tape
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To solder a soldered battery with two soldering lugs, the middle soldering point, which is

between the two soldering lugs that have already been desoldered, must be freed from
solder. Before inserting the battery with two soldering lugs, the middle of the three solder-
ing pads on both the right and left side must be free of tin solder.

Desoldering the missing solder- Soldering joints prepared for
ing pad for soldering batteries soldered battery with two sol-
with two soldering lugs dering lugs

Plug the battery with two soldering lugs in the central soldering pads on the top side and
make sure that the polarity of the battery is correct. On the underside of the CPU circuit
board, the soldering pins on the two middle soldering pads must protrude.

- nonon\':'..

et

A
SRR LR,

.

Soldered battery with two sol- Inserted soldered battery with
dering lugs two soldering lugs

— Check the polarity of the

battery!
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Solder the pins of the batteries to the circuit board and make sure that the battery is
properly attached. Finally, securely place the plastic cover over CPU circuit board.

Soldering the soldered battery with two soldering lugs
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18. Standards and laws

IEC 61010-1/EN 61010-1

CAN/CSA C22.2 No. 1010.1 -92

IEC 60255-22-1/EN 60255-22-1

IEC 61326-1/EN 61326-1

IEC 60529/EN 60529

IEC 60068-1/EN 60068-1

IEC 60688/EN 60688

IEC 61000-6-2/EN 61000-6-2

IEC 61000-6-4/EN 61000-6-4

IEC 61000-6-5/EN 61000-6-5 (in preparation)
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Disposal

a-eberle

Disposal

Disposal note for EU member states

To preserve and protect the environment, prevent pollution,
and improve the recycling of raw materials, the European
Commission has issued a directive according to which manu-
facturers must take back electrical and electronic devices so
they can be properly disposed of or recycled.

The devices with this symbol may not be disposed of in the

_ European Union together with normal solid household waste:

Special note for customers in Germany

The electronic devices manufactured by A. Eberle are intended for commercial use. These
devices may not be disposed of at municipal recycling centres for electrical devices, but are
taken back by A. Eberle.

If you have any questions, please contact us by phone or email:
+49-(0)911-628 108-0

info@a-eberle.de

If the device is not operated in the European Union, the national waste-disposal regulations
in the respective country must be respected.
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20. Product Warranty

The warranty period is three years starting from the delivery date.
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Storage
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Storage

The devices and spare components must be stored in rooms that are dry and clean.

The device and its replacement modules must be stored in a temperature -between -25°C
to +65°C.

The relative humidity may not result in the creation of condensation or ice.

It is recommended to limit the storage temperature to -10 °C to +55 °C to prevent the elec-
trolytic capacitors from ageing prematurely.

It is also recommended to connect the device to the auxiliary voltage every two years to
condition the electrolytic capacitors. This should also be done before the device is commis-
sioned. In extreme climatic conditions (in the tropics), this also 'preheats' the device and
prevents condensation.

Before voltage is applied to the device for the first time, it should be left in the operating
environment for at least two hours to equalise the temperature and prevent the creation of
humidity and condensation.
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22.

22.1
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Background programming (B-program)

The REG-L programming language

The REG-L (REG-Language) programming language was specifically developed to meet the
needs of the REGSys system. The objective was to create a simple, goal-oriented dialogue
language. REG-L has since been enhanced with commands for the P-coil regulator REG-DP.

The language is based on Forth and BASIC, which were specially developed for fast ma-
chine-oriented controls. Forth enables a simple concatenation of command sequences for
new commands. Forth uses reverse Polish notation (RPN), which is also used in scientific
calculators manufactured by Hewlett-Packard.

The regulator can be programmed from an ASCIl terminal. The program lines are entered in
the regulator as text and saved by pressing <Return>.

The program lines in the regulator are read by the interpreter and processed in the back-
ground at regular intervals.

The following are examples of available commands on the REG-DP/ REG-DPA. This list is al-
so displayed by invoking the Help in terminal mode. (After the prompt with the regulator's
address (in our Example <A>), a ? is entered and <Return> pressed)

Background programming (B-program)
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