20147067643 AT |1 000 01010 O OO O 0 0

<

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

8 May 2014 (08.05.2014)

WIPOIPCT

(10) International Publication Number

WO 2014/067643 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
HOIH 3/30 (2006.01) HOIH 9/16 (2006.01)

International Application Number:
PCT/EP2013/003236

International Filing Date:

28 October 2013 (28.10.2013)
Filing Language: English
Publication Language: English
Priority Data:
12007455.4 31 October 2012 (31.10.2012) EP

Applicant: ABB TECHNOLOGY AG [CH/CH]; Aftol-
ternstrafie 44, CH-8050 Ziirich (CH).

Inventor: FLANDERMEIER, Andreas; Reichswaldallee
15A, 40472 Diisseldorf (DE).

Agent: SCHMIDT, Karl-Michael; c/o ABB AG/GF-IP,
Oberhausener Strasse 33, 40472 Ratingen (DE).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(84)

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

of inventorship (Rule 4.17(iv))

Published:

with international search report (Art. 21(3))

(54) Title: SWITCH ASSEMBLY FOR A MEDIUM OR HIGH VOLTAGE SWITCHGEAR, COMPRISING A THREE-POSI-
TION SWITCH

2

5
/ —

10a 1
{

(smﬁs

~

w\g 10d 10;7 113_11%

51

i

10b

I

(57) Abstract: The invention relates to a switch
assembly ( ) for a medium or high voltage
switchgear, comprising a three-position switch
(2) with a movable contact piece (3) which can

1 be brought by an electrical motor (4) into three
different positions, namely: a switched-on posi-

~—13 tion (5), which connects the movable contact
' 14 piece (3) to an isolator contact (6), an earthing

position (7), which connects the movable contact
piece (3) to an earth contact (8), and a disconnec-

ted position (9), which is arranged between
switched-on position (5) and the earthing posi-
tion (7), wherein two types of means for generat-

Fig. 2

ing electrical signals for position indication are
arranged at the three-position switch (2), whereof
one type is a precise linear operating micro
switch (10) generating a discontinuous electrical
signal and the other type is a less precise auxili-
ary switch (11) generating a continuous electrical
signal, wherein the electrical signals are transmit-
ted to a control unit (12) for controlling the elec-
trical motor (4), comprising an electrical indica-
tion unit (13) for indicating the actual position of
the movable contact piece (3), wherein a first mi-
cro switch (10a) is coupled to the moving drive
of the movable contact piece for detecting the

switched-on position (5) and a second micro switch (10b) is coupled to the moving drive of the movable contact piece for detecting
the earthing position (7), and two pairs of micro switches (10c, 10d) and auxiliary switches (11a, 11b) are coupled to the moving
drive of the movable contact piece for detecting the disconnected position (9), wherein each auxiliary switch (11a, 11b) is both in

parallel and/or in series connected to each micro switch (10c, 10d).
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Switch assembly for a medium or high voltage switchgear, comprising a three-
position switch

Field of the invention

The invention relates to a switch assembly for a medium or high voltage switchgear,
comprising a three-position switch with a movable contact piece which can be brought
by an electrical or hydraulical motor or drive into three different positions, namely a
switched-on position, which connects the movable contact piece to an isolator contact,
an earthing position, which connects the movable contact piece to an earth contact,
and a disconnected position, which is arranged between switched-on position and the
earthing position, wherein two types of means for generating electrical signals for
position indication are arranged at the three-position switch, whereof one type is a
precise linear operating micro switch generating a discontinuous electrical signal and
the other type is a less precise auxiliary switch generating a continuous electrical
signal, wherein the electrical signals are transmitted to a control unit for controlling the
electrical motor, comprising an electrical indication unit for indicating the actual position

of the movable contact piece.

Background of the invention

In the control of high voltage multi-position switches such like three-position switches, it
is state of the art to use a set of individual switches for the electrical position indication.
The electrical position indication can be realized by means of auxiliary switches,

inductive position indicators or similar.
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A three-position switch is regarded as two individual switches: an isolator and an
earthing switch. These two switches provide the position indication open and close
each. The electrical open and close position indications are provided by two kinds of
switches: A micro switch which provides an accurate position indication and another
auxiliary switch which provides a less accurate position indication.

In order to control the operation of the motor drive of a three-position switch, it has to
be used the accurate position indications by the micro switches for the control circuit.
The auxiliary switches can be used for visualization and interlockings. For control
purposes, the direct and the inverted signal of the micro switches has to be used.

A current and well known technical solution is the operation of the micro switches and
auxiliary switches by a cam disk that makes sure that the desired signals are
generated. Furthermore, a new linear mechanical operation of the micro switches was
introduced, which allows an easier mechanical layout. The operation of the auxiliary
switches was modified. The micro switches, which indicate the isolator off and earthing
switch off position are only operated when they are in or near the middle position of the
three-position switch, whereas the respective auxiliary switches provide a constant
signal throughout the whole path of operation.

This causes a problem when it comes to the usage of these signals for the control of
the motor which operates the three-position switch. In order to overcome this problem,
it is possible to install two individual circuits for the motor operation, wherein one is
responsible for the control of the isolator and the other is responsible for the control of
the earthing switch. These two circuits are connected in parallel to the motor. For
safety reasons it is necessary to interlock the circuits against each other. The
disadvantages are that the solution is mechanically complex and requires more
equipment for the operation of the electrical motor.

Another option would be to us an electronic or electromechanical memory in order to
store the current position of the three-position switch. The disadvantage of this solution
is, that the information can either be lost through a power supply outage, or through
manual alternation of the memory device.
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The document WO 2011/023205 A1 discloses a drive device, in particular for a multi-
position switching apparatus, for example for a disconnecting and earthing switch, the
movable contact piece of which can be brought into three different positions: switched-
on position, disconnected position, earthing position, and back, comprising a carrier
which can be moved linearly by means of a linear motion drive, wherein an
electromagnetically controllable link motion is provided, which retains and locks the
carrier in the three positions.

Summary of the invention

It is an object of the present invention to provide a switch assembly for a low, medium
or high voitage switchgear, which generates continuous and reliable electrical position
indication signals for the motor control of medium or high voitage switches. This object
is achieved by the subject-matter of the independent Claim 1. Further exemplary
embodiments are evident from the dependent Claims and the following description.

According to the invention at least a first signal generating element is provided in
mechanically corresponding way to the three-position switch for detecting the switched-
on position, and furthermore at least a second signal generating element for detecting
the earthing position and at least a third signal generating element for detecting the
disconnecting position, and that additionally auxiliary signal generating elements are
signalwise coupled with the first and/or second and/or third signal generating elements
in that way, that the signal of the first, second and third signal generating element
corresponds with the position of the moving contact piece in a bijective detectable way.
As signal generating elements micro switches can be used as the easiest form of
signal generating elements.

The disadvantage of the discontinuous signal of the micro switches can be
compensated if contacts of the auxiliary switches are wired in series respectively in
paraliel to the micro switch contacts. This solution allows to use the linear operation of
the switches for the position indication and to apply a circuit for the motor control with
less equipment. The flank of the open and close position indication signal is always
generated through the micro switches. This is necessary due to the fact that only the
micro switches can provide the exact position indication for the control of the electrical



10

15

20

25

30

WO 2014/067643 PCT/EP2013/003236

motor. The commutation of the current flow from the micro switch to the auxiliary switch
cannot be recognized through an external circuit which is connected to the internal

circuit.

Preferably, the micro switches and the auxiliary switches are electrical, mechanical or
optical switches. An example for the electrical switch is a proximity switch. Furthermore
inductive position indicators can be used.

Moreover, the control unit can be controlied by a microprocessor. This enables a fast
and easy way to control the control unit. Furthermore, the electrical motor is a direct

current motor.

According to a preferred embodiment, the auxiliary switches are positively driven. For
security reasons, the control unit should be actuated through the positively driven
auxiliary switches, which make sure that the electrical motor is stopped when the
respective position is reached.

Furthermore is realized via a preferred embodiment, that for detecting the actuation
area around the middle position of the three position switch, the microswitches 10c and
10d each are logically coupled with auxiliary switches 11a and 11b in that way, that a
normally open contact of the auxiliary switches 11a and 11b are in parallel to the
normaly closed contacts of the microswitches 10c and 10d, and that a further normally
closed contact of the auxiliary switches 11b and 11a is in series with the normally
closed contact of the micro switches 10c and 10d.

Brief description of the drawings

The foregoing and other aspects of the invention will become apparent following the
detailed description of the invention, when considered in conjunction with the enclosed
drawings.

Figure 1 shows a simplified depiction of a three-position switch, and
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Figure 2 is a block diagram of a switch assembly for a medium or high voltage
switchgear, comprising the three-position switch shown in Figure 1.

Figure 3 switching sheme of the mircroswitches
Figure 4 Wiring of the switches for position indication
Figure 5 Path signal diagramm

The reference symbols'used in the drawings, and their meanings, are listed in
summary form in the list of reference symbols. All drawings are schematic.

Detailed description of the drawings

Figure 1 shows a three-position switch 2 with a movable contact piece 3 which can be
brought by an electrical motor 4 into three different positions. The actual shown

position is a disconnected position 9, which is arranged between a switched-on position
5, in this case the vertical one and an earthing position 7, in this case the horizontal
one. If the movable contact piece 3 is in switched-on position 5, it is connected to an
isolator contact 6. However, the earthing position 7 connects the movable contact piece
3 to an earth contact 8.

According to Figure 2 the switch assembly 1 comprises the electrical motor 4, the
three-position switch 2, with a linear movement of a drive system, four micro switches
10a, 10b, 10c, 10d and two auxiliary switches 11a, 11b being arranged at the three-
position switch 2 for detecting indirectly the position of the movable piece 3 and
generating electrical signals. The electrical signals are transmitted to a control unit 12,
comprising an electrical indication unit 13, wherein the control unit 12 controls the
electrical motor 4 and the electrical indication unit 13 indicates the actual position of the
movable contact piece 3. The control unit 12 can be operated by a user 14 for bringing
the movable piece 3 to earthing position 7 or disconnected position 9 or switched-on
position 5.
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The micro switches 10a, 10b, 10c, 10d generate more precise electrical signals than
the auxiliary switches 11a, 11b do. However, the auxiliary switches 11a, 11b generate
continuous electrical signals, because they are constantly actuated through the linear
movement of the drive system in the respective position. The micro switches 10a, 10b,
10c, 10d are only actuated by the drive system when detecting means are near the
respective position of the micro switches 10a, 10b, 10c, 10d.

There is a first micro switch 10a arranged at the three-position switch 2 for detecting
the switched-on position 5 and a second micro switch 10d is arranged at the three-
position switch 2 for detecting the earthing position 7. Two pairs of micro switches 10c,
10d and auxiliary switches 11a, 11b are arranged at the three-position switch 2 for
detecting the disconnected position, wherein each auxiliary switch 11a, 11b is both in
parallel and in series connected to each micro switch 10c¢, 10d.

For position indication “isolator closed”, which means that the movable piece 3 is in
switched-on position 5 or pbsition indication “earthing switch closed”, which means that
the movable piece 3 is in earthing position 7, there is no need for auxiliary switches 11,
because micro switches 10 generate more precise electrical signals. The electrical
signals in this case are continuous, because of the small range of the detecting
position.

For position indication “isolator open”, which means that the movable piece 3 switched
from the switched-on position 5 to disconnected position 9, the auxiliary switch 11ais in
parallel connected to the micro switch 10c. The micro switch 10c generates the
electrical signal “isolator open” and the auxiliary switch 11a generates the electrical
signal “earthing switch not open”.

For position indication “earthing switch open”, which means that the movable piece 3
switched from the earthing position 7 to disconnected position 9, the auxiliary switch
11b is in parallel connected to the micro switch 10d. The micro switch 10d generates
the electrical signal “earthing switch open” and the auxiliary switch 11b generates the
electrical signal “isolator not open”.
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By connecting the auxiliary switch 11 in parallel to the micro switch 10 a disjunction is
created. The combination of the continuous but less precise electrical signal of the
auxiliary switch 11 with the precise but discontinuous electrical signal of the micro
switch 10 results to a continuous and precise electrical signal, which is transmitted to
the control unit 12. The electrical indication unit 13 indicates the actual position of the

movable contact piece 3.

For position indication “isolator not open”, which means that the movable piece 3
switched from the switched-on position 5 to disconnected position 9, but did not reach
the disconnected position 9 yet, the auxiliary switch 11a is in series connected to the
micro switch 10c. The micro switch 10c generates the electrical signal “isolator not
open” and the auxiliary switch 11a generates the electrical signal “earthing switch
open”.

For position indication “earthing switch not open”, which means that the movable piece
3 switched from the earthing position 7 to disconnected position 9, but did not reach the
disconnected position 9 yet, the auxiliary switch 11b is in series connected to the micro
switch 10d. The micro switch 10d generates the electrical signal “earthing switch not
open” and the auxiliary switch 11b generates the electrical signal “isolator open”.

The signal propagates or exist furthermore in that case if the drive is in opposite
position.

By connecting the auxiliary switch 11 in series to the micro switch 10 a conjunction is
created. The combination of the continuous but less precise electrical signal of the
auxiliary switch 11 with the precise but discontinuous electrical signal of the micro
switch 10 results to a continuous and precise electrical signal, which is transmitted to
the control unit 12. The electrical indication unit 13 indicates the actual position of the
movable contact piece 3.

While the invention has been illustrated and described in detail in the drawings and
foregoing description, such illustration and description are to be considered illustrative

or exemplary and not restrictive; the invention is not limited to the disclosed
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embodiments. Other variations to the disclosed embodiments can be understood and
effected by those skilled in the art and practicing the claimed invention, from a study of
the drawings, the disclosure, and the appended claims. In particular, the switch
assembly 1 may comprise a multi-position switch instead of a three-position switch 2.
The multi-position switch should have at least three different positions, namely
switched-on position 5, earthing position 7 and disconnected position 9. Thus the
switch assembly 1 may comprise a four-position switch.

In the claims, the word “comprising” does not exclude other elements or steps, and the
indefinite article “a” or “an” does not exclude a plurality. The mere fact that certain
measures are recited in mutually different dependent claims does not indicate that a
combination of these measures cannot be used to advantage. Any reference signs in
the claims should not be construed as limiting the scope.

According to figure 3, the electrical open and close position indications are provided by
two kinds of switches: A micro switch which provides an accurate position indication
and another auxiliary switch which provides a less accurate position indication. In order
to control the operation of the motor drive of a three-position switch, one has to use the
accurate position indications by the micro switches for the control circuit.

The auxiliary switches can be used for visualization and interlockings. For control
purposes, the direct and the inverted signal of the micro switches has to be used.

The figure 3 indicates the signals generated by micro switches and auxiliary switches
according to the path of motion from one position of the switch to the other.

It is visible that the micro switches which indicate the isolator off and earthing switch off
position are only operated when they are in or near the middle position of the three-
position switch, whereas the respective auxiliary switches provide a constant signal
throughout the whole path of operation.

This causes a problem when it comes to the usage of these signals for the control of
the motor which operates the three-position switch. In fact it is not possible to apply the
scheme as it was designed for the old system.
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In order to overcome this problem, it is possible install two individual circuits for the
motor operation — one for the control of the isolator and one for the control of the
earthing switch. These two circuits are connected in parallel to the motor. For safety
reasons it is necessary to interlock the circuits against each other.

According to that, figure 4 shows the wiring of the micro switches and the auxiliary
switches as described in the invention.

The wiring of the micro switches for the position indication of the outer positions does
not have to be changed due to the fact that the micro switches are correctly operated
by the mechanism.

It is important to recognize that the flank of the respective open and close position
indication signal is always generated through the micro switch. This is necessary due
to the fact that only the micro switch can provide the exact position indication for the
control of the motor. The commutation of the current flow from the micro switch to the
auxiliary switch cannot be recognized through an external circuit which is connected to
the internal circuit.

For security reasons, the motor control must be actuated through positively driven
contacts which make sure that the motor is stopped when the respective position is
reached. Special focus must be laid on the normally closed contacts which are used to
de-energize the motor contactor. Through the application of the above described
scheme, it is possible to replace micro-switches which provide a positively driven
normally closed contact by cheaper ordinary ones. This applies to the position
“Earthing switch open” and “Isolator open”. The required function is realized by the
auxiliary contacts which provide this feature through their design.

The result of the corresponding of the switches according to the middle position of the
drive is shown in Figure 5, in accordance to the schematic diagram of figure 4.

ESW is standing for earthing switch.

ISO is standing for isolator

The black bars are displaying the “high”-signal and the white bars are displaying the
low signal.
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The upper signal ESW open in figure 5 displays, that the drive has not reached the
dielectrical isolated area of the earthing contact. The black bar represents the position
area of the moving contact, along which the switches 10d and 11b causes a high signal
The second signal line above with the status “Earthing switch (ESW) not open” shows

the inverted signal.

The third signal line from above with status “Isolator (ISO) open” shows the black bar
which represents the status, that the drive has not reached the dielectrical isolated area
of the disconnecting position. The black bar represents the position area of the moving
contact, along which the switches 10c and 11a causes a high signal.

The fourth signal line shows the status “isolator not open” and shows the inverted
signal of the above Isolator (ISO)-open signal.

All this results in the fact, that the dielectrical isolating areas of the earth position and
the disconnecting position overlap in the middle position.

It has to be considered, that the middle position is not a dicrete sharp position, but an
extended area along the switching path, for example realized in that the dimensions of
the contact corresponding to the middle position are larger, than the size of the moving
contact.

10
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Reference signs

0 N O O A WON -

9

10a, 10b, 10c, 10d
11a, 11b

12

13

14

switch assembly
three-position switch
movable contact piece
electrical motor
switched-on position
isolator contact
earthing position
earth contact
disconnected position
micro switch

auxiliary switch
control unit

indication unit

user

11
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Claims

1. A switch assembly (1) for a medium or high voltage switchgear, comprising a
three-position switch (2) with a movable contact piece (3) which can be brought by an
electrical motor (4) into three different positions, namely:
- a switched-on position (5), which connects the movable contact piece (3) to
an isolator contact (6),
- an earthing position (7), which connects the movable contact piece (3) to an
earth contact (8), and
- adisconnected position (9), which is arranged between switched-on position
(5) and the earthing position (7),
wherein two types of means for generating electrical signals for position indication are
arranged at the three-position switch (2), whereof one type is a precise linear operating
micro switch (10) generating a discontinuous electrical signal and the other type is a
less precise auxiliary switch (11) generating a continuous electrical signal, wherein the
electrical signals are transmitted to a control unit (12) for controlling the electrical motor
(4), comprising an electrical indication unit (13) for indicating the actual position of the
movable contact piece (3),
characterized in that a first micro switch (10a) is coupled to the moving drive of the
movable contact piece for detecting the switched-on position (5) and a second micro
switch (10b) is coupled to the moving drive of the movable contact piece for detecting
the earthing position (7), and two pairs of micro switches (10c, 10d) and auxiliary
switches (11a, 11b) are coupled to the moving drive of the movable contact piece for
detecting the disconnected position (9), wherein each auxiliary switch (11a, 11b) is
both in parallel and/or in series connected to each micro switch (10c, 10d).

2. A switch according to claim 1,
characterized in
that the signal generating elements are provided without the use of an electronical or

electromechanical memory element.

3. A switch according to claim 1 or 2,
characterized in that

12
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the auxiliary signal generating element is an electromechanical switch or switch
arrangement with a physical switching part, which hold an electrical contact closed
along a mechanically extended moving path.

4. A switch according to claim 1 or 2,

characterized in that

the signal generating elements (10a, 10b, 10c) are microswitches, and the auxiliary
switches (11) are electronic, electromechanical or optical switches.

5. A switch according to one of the aforesaid claims,

characterized in that

the signal generating elements are coupled or interconnected with a control unit,
controlled by a microprocessor.

6. A switch according to one of the aforesaid claims,
characterized in that

the electrical drive is a direct current motor.

7. A switch according to one of the aforesaid claims,
characterized in that
spindle drive with shaft joint.

8. A switch according to one of the aforesaid claims,
characterized in that

for detecting the actuation area around the middle position of the three position switch,

the microswitches (10c¢) and (10d) each are logically coupled with auxiliary switches

(11a) and (11b) in that way, that a normally open contact of the auxiliary switches (11a)
and (11b) are in parallel to the normaly closed contacts of the microswitches (10c¢) and

(10d), and that a further normally closed contact of the auxiliary switches (11b) and
(11a) is in series with the normally closed contact of the micro switches (10c) and
(10d).

13
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