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1 Introduction
This technical file contains detailed information about the technical properties
of the product. Basic information is given in the "Technical Data (TD 61) - Gen-
eral Section".

1.1 On-load tap-changer designations

Each type of on-load tap-changer is available in a number of models, offering a
different number of phases, maximum rated through-current, highest voltage
for equipment Um, selector size and basic connection diagram. The designation
of a particular on-load tap-changer model therefore depends on these features,
hence ensuring an unmistakable and non-interchangeable on-load tap-changer
designation.

1.1.1 Example of on-load tap-changer type designation

On-load tap-changer VACUTAP® VM III 650 Y–72,5 / C–10 19 1W R.

Type designation VACUTAP® VM III 650 Y–72,5 / C–10 19 1W R

VACUTAP® VM® On-load tap-changer type

III Number of phases

650 Maximum rated through-current Irm in A and number of equipped sectors (last digit) for single-
phase on-load tap-changers

Y Use with neutral point

72.5 Highest voltage for equipment Um (in kV)

C Selector size

10 19 1W R Basic connection

Table 1: Example of designation of on-load tap-changer

1.1.2 Number of positions and basic connection

The selector can be adapted to a large extent to the required number of posi-
tions and tap winding connection. The basic connections differ in terms of se-
lector division, number of operating positions, number of mid-positions,
change-over selector model and type of potential connection.

Example: 10 19 1 WR

Designation of basic connection 10 19 1 WR

10 Contact circle pitch of selector

19 Maximum number of operating positions

1 Number of mid-positions
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Designation of basic connection 10 19 1 WR

W Change-over selector model:
W = reversing change-over selector
G = coarse tap connection

R Type of potential connection:
R = attached tie-in resistors
S = tie-in switches and tie-in resistors on board
P = tie-in switches with attached tie-in resistors

Table 2: Example of designation of basic connection
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1.2 On-load tap-changer models

You will find an overview of the on-load tap-changer models in the Type over-
view [►Section 4.1, Page 28] section.

1.3 Basic connections

Below you will find some examples of the on-load tap-changer's basic connec-
tions with designation of selector connection contacts in accordance with MR
standard. You will find the connections that can actually be made in the section
"Permitted voltage stresses".

Figure 1: Basic connections without change-over selector, VACUTAP® VM® I II III and VACUTAP® VMS® III, selector size C
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Figure 2: Basic connections for reversing change-over tap selector connection, VACUTAP® VM® I II III and VACUTAP® VMS® III, selector
size C
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Figure 3: Basic connections for coarse tap selector connection, VACUTAP® VM® I II III and VACUTAP® VMS® III, selector size C
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Figure 4: Basic connections, VACUTAP® VM 300 and VACUTAP® VMS® III, selector size B
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2 Technical data

2.1 On-load tap-changer properties

Electrical data for VACUTAP® VM

On-load tap-changer VM I 351 VM I 501 VM I 651 VM I 802 VM I 1002 VM I 1203 VM I 1503

Max. rated through-current Irm [A] 350 500 650 800 1 000 1 200 1 500

Rated short-time current [kA] 4.2 5 6.5 8 10 12 15

Rated duration of short-circuits [s] 3

Rated peak withstand current [kA] 10.5 12.5 16.25 20 25 30 37.5

Max. rated step voltage Uirm [V]1) 3 300

Step capacity PStN [kVA] 1 155 1 625 1 625 2 600 2 600 3 500 3 500

Rated frequency [Hz] 50...60

Table 3: Electrical data for VACUTAP® VM I

On-load tap-changer VM II 352 VM II 502 VM II 652

Max. rated through-current Irm [A] 350 500 650

Rated short-time current [kA] 4.2 5 6.5

Rated duration of short-circuits [s] 3

Rated peak withstand current [kA] 10.5 12.5 16.25

Max. rated step voltage Uirm [V]1) 3 300

Step capacity PStN [kVA] 1 155 1 625 1 625

Rated frequency [Hz] 50...60

Table 4: Electrical data for VACUTAP® VM II

On-load tap-changer VM III 350 Y VM III 500 Y VM III 650 Y

Max. rated through-current Irm [A] 350 500 650

Rated short-time current [kA] 4.2 5 6.5

Rated duration of short-circuits [s] 3

Rated peak withstand current [kA] 10.5 12.5 16.25

Max. rated step voltage Uirm [V]1) 3 300

Step capacity (PStN) [kVA] 1 155 1 625 1 625

Rated frequency [Hz] 50...60

Table 5: Electrical data for VACUTAP® VM III

1) The maximum rated step voltage may be exceeded by 10% due to overexcita-
tion of the transformer if the step capacity is limited to its rated value.
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Electrical data for VACUTAP® VM 300

On-load tap-changer VM I 301 / VM II 302 / VM III 300 Y

Max. rated through-current Irm [A] 300

Rated short-time current [kA] 4

Rated duration of short-circuits [s] 3

Rated peak withstand current [kA] 10

Max. rated step voltage Uirm [V]1) 3 300

Step capacity PStN [kVA] 990

Rated frequency [Hz] 50...60

Table 6: Electrical data for VACUTAP® VM 300

1) The maximum rated step voltage may be exceeded by 10% due to overexcita-
tion of the transformer if the step capacity is limited to its rated value.

Electrical data for VACUTAP® VMS®

On-load tap-changer VMS III 400 Y VMS III 650 Y

Max. rated through-current Irm [A] 400 650

Rated short-time current [kA] 4 6.5

Rated duration of short-circuits [s] 3

Rated peak withstand current [kA] 10 16.25

Max. rated step voltage Uirm [V]1) 1 300

Step capacity (PStN) [kVA] 520 845

Rated frequency [Hz] 50...60

Table 7: Electrical data for VACUTAP® VMS® III, selector size C

On-load tap-changer VMS III 400 Y

Max. rated through-current Irm [A] 400

Rated short-time current [kA] 4

Rated duration of short-circuits [s] 3

Rated peak withstand current [kA] 10

Max. rated step voltage Uirm [V]1) 1 300

Step capacity (PStN) [kVA] 520

Rated frequency [Hz] 50...60

Table 8: Electrical data for VACUTAP® VMS® III, selector size B

1) The maximum rated step voltage may be exceeded by 10% due to overexcita-
tion of the transformer if the step capacity is limited to its rated value.
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Mechanical data for VACUTAP® VM

Number of operating positions Without change-over selector: maximum 18
With change-over selector: maximum 35

With multiple coarse change-over selector: maximum 107

Number of equipped sectors 1…3

Selector sizes B, C, D, DE (not with multiple coarse change-over selector)

Dimensions See dimensional drawings

Weight

Displacement and oil volume

Table 9: Mechanical data for VACUTAP® VM I II III

Mechanical data for VACUTAP® VM 300

Number of operating positions Without change-over selector: maximum 14
With change-over selector: maximum 27

Number of equipped sectors 1…3

Selector sizes B

Dimensions See dimensional drawings

Weight

Displacement and oil volume

Table 10: Mechanical data for VACUTAP® VM I 301 / VM II 302 / VM III 300 Y

Mechanical data for VACUTAP® VMS®

Number of operating positions Without change-over selector: maximum 18
With change-over selector: maximum 35

Number of equipped sectors 3

Selector sizes C

Dimensions See dimensional drawings

Weight

Displacement and oil volume

Table 11: Mechanical data for VACUTAP® VMS® III, selector size C

Number of operating positions Without change-over selector: maximum 14
With change-over selector: maximum 27

Number of equipped sectors 3

Selector sizes B

Dimensions See dimensional drawings

Weight

Displacement and oil volume

Table 12: Mechanical data for VACUTAP® VMS® III, selector size B
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2.2 Permissible ambient conditions

Air temperature during operation -25°C…+50°C

Temperature of the insulating fluid in operation -25°C…+105°C (up to +115°C when the transformer is in emergency
operation)

Transport temperature, storage temperature -40°C…+50°C

Drying temperatures See installation and commissioning instructions, "Mounting" chapter

Compressive strength See technical data TD 61 – General section

Insulating fluid – Unused insulating oils derived from petroleum products1) in accor-
dance with IEC60296 and ASTM D3487 (equivalent standards on
request)

– Unused insulating oils derived from other virgin hydrocarbons in
accordance with IEC60296, or blends of these oils with petroleum
products1) in accordance with IEC60296, ASTM D3487 or equiva-
lent standards on request

– Alternative insulating fluids, such as natural and synthetic esters
or silicone oils, on request.

1) Gas-to-liquid oils (GTL oils) are understood in this context as petro-
leum products

Installation height of the oil conservator See technical data TD 61 – General section

Installation height above sea level See technical data TD 61 – General section

Table 13: Permissible ambient conditions

2.3 Step capacity diagrams
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2.3.1 Step capacity diagram for network application for
VACUTAP® VM and VM 300

Figure 5: Step capacities (rated step voltage Uir with rated through-current Ir)
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2.3.2 Step capacity diagram for electrical arc furnace operation for
VACUTAP® VM® and VM 300

Figure 6: Step capacities (rated step voltage Uir with rated through-current Ir)
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2.3.3 Step capacity diagram for network application for
VACUTAP® VMS III

Figure 7: Step capacities (rated step voltage Uir with rated through-current Ir)
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2.4 Permitted voltage stresses

This section describes the permitted voltage stresses on the on-load tap-
changer.

When selecting the on-load tap-changer, you must check that the highest
stresses do not exceed the related rated withstand voltages at the insulation
distances.

2.4.1 Insulation distances without multiple coarse change-over
selector

without change-over selector with reversing change-over selector

with coarse change-over selector in position + with coarse change-over selector in position -

Note maximum stress with rated
lightning impulse withstand voltage at a0
in mid-position!

Figure 8: Insulation distances
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a0 Between selected and preselected tap on the diverter switch

a1 Between tap selector contacts of the winding of one tap position (connected or not connected)

a Between beginning and end of a tap winding and, for a coarse winding model, also between beginning and end of a coarse
winding.
Note for coarse tap selector connection in position (-) of the change-over selector:
Especially when stressed with impulse voltage, the permissible withstand voltage "a" between the end of a coarse winding
connected with the K tap selector contact and the tap selector contact at the end of the tap winding of the same phase
must be adhered to.

b between the tap selector contacts of different phases and between change-over selector contacts of different phases,
which are connected with the beginning/end of a tap winding or with a tap selector contact

f between diverter switch output terminal and ground

Additionally for coarse tap selector connection in position (+) of the change-over selector:

c1 from one change-over selector contact (-) to take-off lead of the same phase

c2 between change-over selector contacts (-) of different phases

Abbreviations for the rated insulation level:

LI Full wave lightning impulse (kV, 1.2/50 μs)

LIC Chopped wave lightning impulse (kV, 1.2/50/3 µs)

SI Switching impulse (kV, 250/2500 µs)

AC Applied voltage (kV, 50 Hz, 1 min)

Rated insulation level on diverter switch

Insulation distance f

Um
1) LI LIC SI AC

72.5 350 385 - 140

123 550 605 460 230

170 750 825 620 325

2452) 1 050 1 155 850 460

3002)3) 1 050 1 155 850 460

Table 14: Rated insulation level on diverter switch

1) In accordance with IEC 60214-1: highest effective value for phase-to-phase
voltage in a three-phase system for which an on-load tap-changer is designed
with respect to its insulation.

2) VACUTAP® VMS® only up to Um=170 kV

3) Only single-phase on-load tap-changers
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Rated insulation level of the inner insulation on the selector,
VACUTAP® VM® I II III, selector sizes B, C, D, DE and
VACUTAP® VMS® III, selector size C, without multiple coarse change-
over selector
The admissible maximum operating voltage on the individual selector distances
corresponds to half the value of the values listed below for applied voltage (AC).

Insulation distance Selector size

B C D EN

a0 LI 1502) 1502)

LIC 1652) 1652)

SI 1002) 1002)

AC 20 20

a1 LI 150 150

LIC 165 165

SI 100 100

AC 30 30

a LI 265 350 490 550

LIC 295 385 540 605

SI 175 230 320 360

AC 50 82 105 120

b1) LI 265 350 490 550

LIC 295 385 540 605

SI 175 230 320 360

AC 50 82 146 160

c1 LI 485 545 590 660

LIC 535 600 650 725

SI 315 355 385 430

AC 143 178 208 230

c21) LI 495 550 590 660

LIC 545 605 650 725

SI 325 360 385 430

AC 150 182 225 250

Table 15: Rated insulation level of inner insulation on the selector

1) not applicable to single-phase on-load tap-changer

2) varistor response voltage at 1.2/50 µs lightning impulse: starting at 45 kV
(U100%(t)standardized ≠U75%(t)standardized), residual voltage at 3 kA peak withstand cur-
rent: 56 kV
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Rated insulation level of the inner insulation on the selector,
VACUTAP® VM 300 and VACUTAP® VMS® III, selector size B, without
multiple coarse change-over selector
The admissible maximum operating voltage on the individual selector distances
corresponds to half the value of the values listed below for applied voltage (AC).

Insulation distance Selector size B

a0 LI 1501)

LIC 1651)

SI 1001)

AC 20

a LI 300

LIC 330

SI 195

AC 70

b LI 300

LIC 330

SI 195

AC 70

c1 LI 400

LIC 440

SI 260

AC 120

C2 LI 400

LIC 440

SI 260

AC 120

Table 16: Rated insulation level of inner insulation on the selector

1) varistor response voltage at 1.2/50 µs lightning impulse: starting at 45 kV
(U100%(t)standardized ≠U75%(t)standardized), residual voltage at 3 kA peak withstand cur-
rent: 56 kV
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2.4.2 Insulation distances with multiple coarse change-over
selector

Figure 9: Insulation distances for VACUTAP® VM® I II III, selector sizes B, C, D, with multiple coarse change-over selector

a0 Between selected and preselected tap on the diverter switch

a1 Between tap selector contacts of the winding of one tap position (connected or not connected)

a between beginning and end of a tap winding and between the connected K contact and any points of the tap winding of
the same phase

b between the tap selector contacts of different phases and between the connected K contact of one phase and any points
of the tap winding of another phase

c1 between any coarse tappings of one phase to the diverter switch output terminal of the same phase

c2 between identically-named, unconnected coarse tappings of different phases

d1 between connected and adjacent coarse tap contacts in one phase

d2 between unconnected, adjacent coarse tap contacts in one phase

d3 between beginning and end of all coarse tap connections of one phase

f between diverter switch output terminal and ground

Insulation distance f see Rated insulation level on diverter switch.
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Rated insulation level of the inner insulation on the selector with
multiple coarse change-over selector, VACUTAP® VM® I II III, selector
sizes B, C, D
The admissible maximum operating voltage on the individual selector distances
corresponds to half the value of the values listed below for applied voltage (AC).

Insulation distance Selector size

B C D

a0 LI 1502)

LIC 1652)

SI 1002)

AC 20

a1 LI 150

LIC, SI Values on request

AC 30

a LI 265 350 450

LIC, SI Values on request

AC 50 82 105

b1) LI 265 350 450

LIC, SI Values on request

AC 50 82 146

c1 LI 455 525 590

LIC, SI Values on request

AC 127 165 210

c21) LI 455 525 590

LIC, SI Values on request

AC 127 165 215

d1 LI 265 350 450

LIC, SI Values on request

AC 50 82 105

d2 LI 350 450 450

LIC, SI Values on request

AC 82 105 105

d3 LI 350 450 490

LIC, SI Values on request

AC 82 105 120

Table 17: Rated insulation level of inner insulation on the selector with multiple coarse change-over selector

1) not applicable to single-phase on-load tap-changer

2) varistor response voltage at 1.2/50 µs lightning impulse: starting at 45 kV
(U100%(t)standardized ≠U75%(t)standardized), residual voltage at 3 kA peak withstand cur-
rent: 70 kV
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2.4.3 Realizable connections

Realizable connections with associated selector sizes,
VACUTAP® VM® I II III
The connections listed below can also be realized for change-over selectors
with reversing change-over selectors and 3 mid-positions (3W) and for change-
over selectors with coarse tap connection and 3 mid-positions (3G).

Without change-over selector With reversing change-over selector With coarse change-over selector

Tap-change op-
eration

Selector size Tap-change op-
eration

Selector size Tap-change op-
eration

Selector size

10050 B/C/D/DE 10071W B/C/D/DE 10071G B/C/D/DE

10060 B/C/D/DE 10081W B/C/D/DE 10081G B/C/D/DE

10070 B/C/D/DE 10091W B/C/D/DE 10091G B/C/D/DE

10080 B/C/D/DE 12101W B/C/D/DE 12101G B/C/D/DE

10090 B/C/D/DE 12111W B/C 12111G B/C

10100 B/C/D/DE 14111W D/DE 14111G D/DE

12110 B/C/D/DE 14121W B/C 14121G B/C

12120 B/C/D/DE 14131W B/C 14131G B/C

14130 B/C/D/DE 16121W D/DE 16121G D/DE

14140 B/C/D/DE 16131W D/DE 16131G D/DE

16150 B/C/D/DE 16141W B/C/D/DE 16141G B/C/D/DE

16160 B/C/D/DE 16151W B/C 16151G B/C

18170 B/C/D/DE 18151W D/DE 18151G D/DE

18180 B/C/D/DE 18161W B/C 18161G B/C

22190 B/C/D/DE 18171W B/C 18171G B/C

22200 B/C/D/DE 10191W B/C/D/DE 10191G B/C/D/DE

22210 B/C 12231W B/C/D/DE 12231G B/C/D/DE

22220 B/C 14271W B/C/D/DE 14271G B/C/D/DE

16311W B/C/D/DE 16311G B/C/D/DE

18351W B/C/D/DE 18351G B/C/D/DE

Table 18: Realizable connections for VACUTAP® VM® I II III

Realizable connections for VACUTAP® VMS® III, selector size C
The connections listed below can also be realized for change-over selectors
with reversing change-over selectors and 3 mid-positions (3W) and for change-
over selectors with coarse tap connection and 3 mid-positions (3G).

Connection without change-over selector Connection with reversing change-over
selector

Connection with coarse change-over se-
lector

10050 10071W 10071G

10060 10081W 10081G

10070 10091W 10091G

10080 12101W 12101G

10090 12111W 12111G
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Connection without change-over selector Connection with reversing change-over
selector

Connection with coarse change-over se-
lector

10100 14121W 14121G

12110 14131W 14131G

12120 16141W 16141G

14130 16151W 16151G

14140 18161W 18161G

16150 18171W 18171G

16160 10191W 10191G

18170 12231W 12231G

18180 14271W 14271G

16311W 16311G

18351W 18351G

Table 19: Realizable connections for VACUTAP® VMS® III, selector size C

Realizable connections for VACUTAP® VM 300 and
VACUTAP® VMS® III, selector size B
The connections identified with 1) can also be realized for change-over selectors
with reversing change-over selectors and 3 mid-positions (3W) and for change-
over selectors with coarse tap connection and 3 mid-positions (3G).

Connection without change-over selector Connection with reversing change-over
selector

Connection with coarse change-over se-
lector

10100 10091W 10091G

12120 12111W 12111G

14140 14131W 14131G

10191W1) 10191G1)

12231W1) 12231G1)

14271W1) 14271G1)

Table 20: Realizable connections for VACUTAP® VMS® III, selector size B
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3 Special designs

3.1 Bridges for parallel connection of selector
planes

For current division on the connection contacts of 2 selector planes only for on-
load tap-changers VACUTAP® VM I 802/1002 and of 3 selector planes only for
on-load tap-changers VACUTAP® VM I 1203/1503.

Bridges on the selector connection contacts are mandatory if the tap winding
has been wound in two or more branches and each of these branch taps is con-
nected to the contacts of the selector.

This measure reliably prevents the following:
– Introduction of equalizing currents into the current paths of selector and di-

verter switch
– Commutating arc on movable selector contact bridges
– Overvoltage between adjacent selector connection contacts connected in

parallel

3.2 On-load tap-changer combination for delta
connection

Single-phase on-load tap-changers can be combined with two-phase on-load
tap-changers to set the voltage of transformer windings in a delta connection.
This two-column on-load tap-changer combination is known as "VM III K" ("K"
for the German "Kombination").

The following on-load tap-changer combinations are available:
– VM I 301 with VM II 302
– VM I 351 with VM II 352
– VM I 501 with VM II 502
– VM I 651 with VM II 652
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You must provide the tap windings for this as shown below:

Figure 10: On-load tap-changer combination VM III K for delta connection VM I 351/VM II 352
(a = VM I 351, b = VM II 352)

3.3 On-load tap-changer VACUTAP®
VM III 650 Y...VM I 1503 with multiple coarse
change-over selector (up to maximum
5 coarse tap connections)

Extremely fine voltage setting requires a great number of operating positions
which sometimes can only be achieved with a multiple coarse tapping arrange-
ment.

For instance, 107 operating positions can be obtained by using a coarse 5-tap
winding and a tapped winding with 18 taps.

The multiple coarse change-over selector is attached to both sides of the tap
selector.

The on-load tap-changers are available for Um = 72.5 up to max. 300 kV and for
2...5 coarse tap connections (selector sizes B, C and D).
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3.4 Two-phase on-load tap-changer
VACUTAP® VM II 302/352/502/652

The on-load tap-changer VM II 302/352/502/652 can be supplied as a two-
phase on-load tap-changer for single-phase centerpoint tap-change connec-
tions with the same technical data as on-load tap-changer VM III 300 Y,
VM III 350 Y, VM III 500 Y oder VM III 650 Y.

3.5 On-load tap-changer for Y connection with
open neutral point

If on-load tap-changers have an open neutral point, only current transformers
may be connected to the open neutral point. Otherwise impermissible overvolt-
ages arise at the neutral point.

i Reactors must not be connected.

Connection of three oil vessel out-
puts (= open neutral point)

VACUTAP VM III 300/350/500/650 Y

Current transformer connection and
neutral point formation outside on-
load tap-changer

A) Test voltages permitted between the oil vessel output contacts

– Rated lightning impulse withstand voltage < 140 kV (1.2/50 µS)1)

– Rated short-duration power frequency withstand volt-
age

1 kV (50 Hz, 1 min)

B) Permissible maximum operating voltage between oil
vessel output contacts

1 kV (50...60 Hz)

1) varistor response voltage at 1.2/50 µs lightning impulse: > 1.4 kV, residual voltage at 1000 A (8/20 µs) peak withstand current: <
3 kV, maximum permissible energy load of the varistor < 100 J

Table 21: Permissible test voltages and operating voltages for VACUTAP® VM III 300/350/500/650 Y



28  Drawings 2332907/06 EN

4 Drawings

4.1 Type overview
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4.2 Dimensional drawings
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4.3 On-load tap-changer head
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0°

+

-

0°

+

-

M

0°

+

-

0°

+

-

0°

+

-

M

M
0°

+

-

R
S
Q
E2

T SR

R
SQE2

R S
Q

E2

T

SL

R
SQE2

T SR

R
S

Q
E2

T SR

SL

R S
Q

E2

T

SL

DV

DV

DV

DV

DV

68,5

68,5

SL

T SR DV

M

M

68,5

68,5

68,5

68,5

M

LIMITATION OF THE SWIVEL RANGE THROUGH PIPE CONNECTIONS R AND S

33°6°

21° 48°

62°35°

50° 78°

0°-180° 180°

-87°-114°

-99° -72°

-57°-84°

-69° -42°

0°-180° 180°

0°-180° 180°

0°-180° 180°

0°-180° 180°

54°27°

42° 69°

84°57°

72° 99°

0°-180° 180°

153°126°

141° 168°

-177° 156°

171°-162°

-66°-93°

-78° -51°

-36°-63°

-48° -21°

96°

174°147°

162°-171°

-155° 177°

-168° -140°

175°

0°-180° 180°

-8°-64° SL 112°56° SR

-35°-150°

96° 175°

112°56° SR

-35°-150°

96° 175°

-35°-150°

-8°-64° SL

34° 114°

-56°-112° SL 64°8° SR

150°35°

34° 114°

64°8° SR

150°35°

34° 114°

-56°-112° SL

150°35°

SKETCH HEAD VERSION
COMPONENTS USED

LIMITATION OF THE SWIVEL RANGE

DRIVE SHAFT RIGHT
HEAD VERSION 1

PIPE CONNECTION  R
PIPE CONNECTION  S
PIPE CONNECTION  Q
PIPE CONNECTION  E2

PRESSURE RELIEF DEVICE  DV
TEMPERATURE SENSOR  T

INSPECTION WINDOW  SL / SR

DRIVE SHAFT RIGHT
HEAD VERSION 2

DRIVE SHAFT RIGHT
HEAD VERSION 3

DRIVE SHAFT LEFT
HEAD VERSION 1

DRIVE SHAFT LEFT
HEAD VERSION 2

DRIVE SHAFT LEFT
HEAD VERSION 3

PIPE CONNECTION  R
PIPE CONNECTION  S
PIPE CONNECTION  Q
PIPE CONNECTION  E2

PRESSURE RELIEF DEVICE  DV
TEMPERATURE SENSOR  T
INSPECTION WINDOW  SR

PIPE CONNECTION  R
PIPE CONNECTION  S
PIPE CONNECTION  Q
PIPE CONNECTION  E2

PRESSURE RELIEF DEVICE  DV
TEMPERATURE SENSOR  T
INSPECTION WINDOW  SL

PIPE CONNECTION  R
PIPE CONNECTION  S
PIPE CONNECTION  Q
PIPE CONNECTION  E2

PRESSURE RELIEF DEVICE  DV
TEMPERATURE SENSOR  T

INSPECTION WINDOW  SL / SR

PIPE CONNECTION  R
PIPE CONNECTION  S
PIPE CONNECTION  Q
PIPE CONNECTION  E2

PRESSURE RELIEF DEVICE  DV
TEMPERATURE SENSOR  T
INSPECTION WINDOW  SR

PIPE CONNECTION  R
PIPE CONNECTION  S
PIPE CONNECTION  Q
PIPE CONNECTION  E2

PRESSURE RELIEF DEVICE  DV
TEMPERATURE SENSOR  T
INSPECTION WINDOW  SL

LIMITATION OF THE SWIVEL RANGE THROUGH OPTIONAL EXISTING PIPE CONNECTIONS Q , E2 AND PRESSURE RELIEF DEVICE DV

SWIVEL RANGE POSSIBLE, BUT THE TEMPERATURE SENSOR T AND THE INSPECTION WINDOW SL / SR ARE NOT VISIBLE
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O-Ring 44,2-5,7

TRANSFORMER COVER

  Z  =  CENTERING BOLT
      =  DRIVE SIDE OF SELECTOR

SCREENING RING
WITH Um=170/245/300kV ONLY

M

SUPPORTING FLANGE

LIFTING TRAVERSE

LIFTING TRAVERSE

O-RING

LIFTING GEAR

DRILL HOLE ROTATED
IN SECTIONAL PLANE

SUCTION PIPE

M8

Z

Z

650O M

14
8

68
56

O

18
O

Z

620O

750O

3

35
ma

x.

46

15
+5 -1

0
16

5 66

SPECIAL DESIGN BELL-TYPE TANK INSTALLATION FOR Um UP TO 300 kV  
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HORIZONTAL DRIVE SHAFT, CENTRIC DRIVE (LIMIT DIMENSIONS)  
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SWIVEL RANGE SEE 720027:

ARRANGEMENT
 STANDARD DESIGN
 SPECIAL DESIGN

NOTE:

INTERMEDIATE BEARING FOR

H1

H2

H3

H4
2)

2)

H1

H2

H3

H4

>
>
>
>

  G4     G9, G10  G11, G12  G13, G14. . . .
535          545            -            545

 -            323           515           323

-              -            840          840

-              -            840          840

2254         2309           -           2309

  -           2259         2254        2259

  -             -            2249        2259

 -             -            2249        2259

1)  FOR OLTCS WITH THE CHANGE-OVER SELECTOR ATTACHED LATERALLY, THE DIMENSIONS
    OF THE CHANGE-OVER SELECTOR AFTER INSTALLED IN POSITION HAVE TO BE TAKEN 
    INTO ACCOUNT (SEE THE CORRESPONDING OLTC-DIMENSION DRAWING)
2) IN GENERAL DETERMINED BY THE INSULATION SPACING BETWEEN POLES A, B, C.

- HEAD VERSION

- DRIVE SIDE OF
  SELECTOR

                                (DETERMINED
FOR MECHANICAL REASONS: NECESSARY
INSULATION SPACINGS NOT CONSIDERED!)

1)
M

1 2 3

G4
37,5

H1

H1 H1

3

1

H2
H3

H4
H2

H2
H2

H2
H3

H4
H2

G12 1

22

68
,5

H3
H4

H2
H2

H1

H2
H2

H1

3

G10

G9

H2
H3

H4
H2

G14

G13

G11

C

B

A

H1

H2
H2

1

H2
H3

H4
H2

H2
H3

H4
H2

H1 H1H1

2 3

C

B

A

C

B

A

M

M

M

M

M

M

M

M

M

2 3

2

1

M

MM

M

M

M

C

B

A

M

M

M

C

B

A

M

M

M

C

B

A

M

MM

MINIMUM DIMENSIONS

OLTC  OILTAP® M, MS, RM, R  /  VACUTAP® VR®, VM®, VMS®
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4.4 Oil compartment
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1 17303362E /    

    
SCREENINGS ON OIL COMPARTMENT TERMINALS

DIMENSION
IN mm
EXCEPT AS
NOTED

SHEETMATERIAL NUMBER

SERIAL NUMBER

MI 502/602/802
MII 352/502/602

MI  603/803
MI 1203/1503

MI 351/501/601
MIII 350/600 D
POLE B

      72,5 kV:

       123 kV:

170 ... 300 kV:

2

3

4

M

M

72,5 kV

123 ... 300 kV 4

1

ON BOTH SIDES

4

1

72,5 ... 300 kV

72,5 kV:

123 ... 300 kV:

ON ALL CONTACTS

M

M

ON BOTH SIDES

72,5 ... 245 kV

4

1       72,5 kV:

123 ... 245 kV:

72,5 kV

123 ... 300 kV 4

1
ON ALL CONTACTS

M

2

4

72,5/B

123/C

FOR BOTH
DIVERTER SWITCH

MIII 350/500 D POLE A
VMIII 350/500 D POLE A

72,5/B, 123/C

1

4

72,5/B

123/C

R 30

2

3

4    -   066845 ( COATED )

1    -   056919 ( UNCOATED )

R 25

50
O

28,5

29
O

15,5

73
O

16

R
8

1 ON BOTH SIDES

1

   -   016768  ( UNCOATED )

   -   067620 ( COATED )

WITH THE CURRENT TAKE-OFF RINGS SCREENING CAPS        ARE USED TO ATTACH THE LOWER SCREENING RING ( 170 ... 300 kV )

1

1

VMI 351/501/651

VMI  653/803
VMI 1203/1503

VMI 502/652/802
VMII 352/502/652

MIII 350/500/600Y

VMIII 350/500/650Y

VMSIII 400/650Y

ON-LOAD TAP-CHANGER  OILTAP® M  /  VACUTAP® VM®, VMS®
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4.5 Selector
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1 1890477BE /  M-SELECTOR SIZE B/C/D/DE 

    
INSTALLATION POSITION OF SELECTOR CONNECTION CONTACTS

DIMENSION
IN mm
EXCEPT AS
NOTED

SHEETMATERIAL NUMBER

SERIAL NUMBER

THROUGH-HOLE VERTICAL

36

16 10

11
O

8
20

THROUGH-HOLE HORIZONTAL

A

A BB

M III 350 / 500 / 600Y
VM III 350 / 500 / 650Y
VMS III 400 / 650Y - C

M II  352 / 502 / 602
VM II  352 / 502 / 652

M I   351  / 501 / 601
VM I   351  / 501 / 651

M III 350 / 500 / 600Y
VM III 350 / 500 / 650Y
VMS III 400 / 650Y - C

M II  352 / 502 / 602
VM II  352 / 502 / 652

M I   351 / 501 / 601
VM I   351 / 501 / 651

M III 350 / 500 / 600Y
VM III 350 / 500 / 650Y
VMS III 400 / 650Y - C

M II  352 / 502 / 602
VM II  352 / 502 / 652

M I   351  / 501 / 601
VM I   351  / 501 / 651

- 0
- 0
- 0

- 0
- 0

- 0
- 0

B A

A

AA

A

B

B

B

B

BB

B

B B

M I  802 - 0
VM I  802 - 0
VM I  1002 - 0
M I 1203 / 1503 - 0
VM I 1203 / 1503 - 0

BB

A BB+

M I  802 - W
VM I  802 - W
VM I  1002 - W
M I 1203 / 1503 - W
VM I 1203 / 1503 - W

M I  802 - G
VM I  802 - G
VM I  1002 - G
M I 1203 / 1503 - G
VM I 1203 / 1503 - G

- W
- W
- W

- W
- W

- W
- W

- G
- G
- G

- G
- G

- G
- G

OLTC  OILTAP® M  /  VACUTAP® VM®, VMS®-C
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  M-SELECTOR SIZE B/C/D/DE - SELECTOR PITCH 10 . . . 22

   
ARRANGEMENT OF CONTACTS AT SELECTOR  
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A2

SELECTOR WITHOUT
CHANGE-OVER SELECTOR:

SELECTOR WITH REVERSING CHANGE-OVER SELECTOR:
REPRESENTATION APPLIES TO TYPES M/ VM®/ VMS®-C VRC/ VRE III Y  AND
M/ VM®/ VRC/ VRE II.
THE UPPER AND LOWER SELECTOR PLANE ARE INTERCHANGED IN TYPES
M/ VM®/ VRC/ VRE I AND VRC I HD/ VRE I HD.

SELECTOR WITH COARSE
CHANGE-OVER SELECTOR:

DESIGNATION OF SELECTOR TERMINALS
E.G.:  3    UPPER CONTACT PLANE

      ( 4 )  LOWER CONTACT PLANEFOR BINDING DESIGNATIONS OF TERMINALS
REFER TO THE CONNECTION DIAGRAM OF
THE ON-LOAD TAP-CHANGER.

M  - DRIVE SIDE OF SELECTOR

1 (2)

3 (4)

5 (6)

7 (8)

9 (10)

10 M

12

1 (2)3 (4)

5 (6)

7 (8) 9 (10)

11 (12)

14

1 (2)3 (4)

5 (6)

7 (8)

9 (10) 11 (12)

13 (14)

1 (2)3 (4)

5 (6)

7 (8)
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CONNECTION 
PROVIDED 
BY CUSTOMER

1 ONLY WITH
SELECTOR SIZE
D, DE

CONNECTION 
PROVIDED
BY CUSTOMER

ONLY WITH
SELECTOR SIZE
D, DE

1

1

WITH SELECTOR 
SIZE B, C, D, DE

(M I 802 / 803 SHOWN)

CONNECTION 
PROVIDED
BY CUSTOMER

 

ONLY WITH
SELECTOR SIZE
D, DE

1

            PARALLEL BRIDGES
ARRANGEMENT OF CONTACTS A WITH

CONNECTION CONTACT (STANDARD)
WITH

 

 

1 ONLY WITH
SELECTOR SIZE
D, DE

1

 PARALLEL BRIDGES AT + / - CONTACT
(WITH REVERSING CHANGE-OVER SLECTOR)

PARALLEL BRIDGES
ARRANGEMENT OF CONTACTS  A

UNCOATED

1 ONLY WITH 
SELECTOR 
SIZE D, DE

 Z
COARSE CHANGE-OVER SELECTOR LEAD AT ( K )

1

CONNECTION PROVIDED
BY CUSTOMER

1

PO

ONLY WITH SELECTOR SIZE DELEAD PROFILE PO

PAPER-INSULATED

L,

CONNECTION 
PROVIDED
BY CUSTOMER

NOTICE: WITH SELECTOR SIZE D AND DE SCREENING CAPS       ARE UNMOUNTED DELIVERED TO
ATTACH THE LEADS, PROVIDED BY CUSTOMER, TO THE TAPINGS OF THE TAP WINDING.LPO

LEAD PROFILE LP

PAPER-INSULATED

LP

PO
CONNECTING LEAD
FOR MOUNTED
TIE-IN RESISTORS

CONNECTION 
PROVIDED 
BY CUSTOMER

REPRESENTATION OF SELECTOR, 12-PITCH

 

POTENTIAL LEAD
ONLY WITH SELECTOR SIZE DE
(POSITION DEPENDING ON PITCH)

L

L

M 
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M

M

REPRESENTATION OF SELECTOR, 12-PITCH

POTENTIAL LEAD
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(POSITION DEPENDING ON PITCH)

LEAD PROFILE L
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 ARRANGEMENT OF CONTACTS B
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  E - F (TYPE M / VM / VMS-C )  AND  D - D (TYPE VRC / VRE / VRC I HD / VRE I HD / VRS / VRM)

G - H (TYPE M / VM / VMS-C )  AND  E - E (TYPE VRC / VRE / VRC I HD / VRE I HD / VRS / VRM)

DRIVE SIDE OF SELECTOR

CONNECTING LEADS

REVERSING CHANGE-OVER SELECTOR

COARSE CHANGE-OVER SELECTOR

  10 19 3W ... 18 35 3W ONLY

 10 19 3W ... 18 35 3W ONLY

14O

SELECTOR SIZE B, C, D
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SELECTOR SIZE DE

PAPER INSULATED

REPRESENTATION APPLIES TO 12-PITCH SELECTOR

REPRESENTATION APPLIES TO 12-PITCH SELECTOR

THE DETAILED CONNECTION DIAGRAM IS BINDING FOR THE DESIGNATION OF THE CONNECTION CONTACTS
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INSTALLATION OF PARALLEL BRIDGES FOR ARRANGEMENT OF CONTACT  A
WITHOUT AND WITH CONNECTING LEAD FOR 3W CONNECTION

ARRANGEMENT OF CONTACT  AARRANGEMENT OF CONTACT  B
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M I
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RM II
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VRC II
VRE II
VRS II
VRM II

DESIGN:
M III Y
RM III Y
VM III Y
VRC III Y
VRE III Y
VRS III Y
VRM III Y

Um>123 kV Um>123 kV Um>123 kV

TAP SELECTOR TAP SELECTOR TAP SELECTOR

REVERSING CHANGE-
OVER SELECTOR

REVERSING CHANGE-
OVER SELECTOR

REVERSING CHANGE-
OVER SELECTOR

( R
EF

ER
 T

O 
DI

M
EN

SI
ON

 D
RA

W
IN

G 
)

POTENTIAL OF THE ON-LOAD
TAP-CHANGER CURRENT
TAKE-OFF TERMINAL

h

MM M

h

h

M

20

t=8R
12

CONNECTING FROM TIE-IN SWITCH TO ON-LOAD TAP-CHANGER CURRENT TAKE-OFF TERMINAL IS CARRIED OUT BY MR

CONNECTION FOR EXTERNAL TIE-IN RESISTOR

56
O

83
620O

280

88

88

88
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Arrangement of leads
tie-in resistor - phase
For contact location see relevant

dimension drawing

The connection diagram of the on-load tap-changer is binding for the designation of the terminals and phases.
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Without tie-in switch
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elements per phase
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(with 170 kV and
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Screening rings

with 123 kV only
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A2

DO
CU

ME
NT

 N
O.

CH
AN

GE
 N

O.
©

 M
AS

CH
IN

EN
FA

BR
IK

 R
EI

NH
AU

SE
N 

GM
BH

 2
01

6

  TIE-IN RESISTORS WITHOUT TIE-IN SWITCH

   
MS II / VM II 302 - SELECTOR SIZE B  

1 18986944E /

ME
NZ

EL
S

11
.04

.2
01

6
RA

ED
LIN

GE
R

23
.03

.2
01

6
SE

D 
10

50
46

5 
00

1 
03 1:8

10
73

37
8

SC
AL

E

11
.04

.2
01

6
PR

OD
AS

TS
CH

UK
ST

AN
D.

DF
TR

.
CH

KD
. SHEET

DA
TE

NA
ME

MATERIAL NUMBER

SERIAL NUMBERDIMENSION
IN mm
EXCEPT AS
NOTED

TH
E 

RE
PR

OD
UC

TI
ON

, D
IS

TR
IB

UT
IO

N 
AN

D 
UT

ILI
ZA

TI
ON

 O
F 

TH
IS

 D
OC

UM
EN

T 
AS

 W
EL

L 
AS

 T
HE

 C
OM

MU
NI

CA
TI

ON
 O

F 
IT

S 
CO

NT
EN

TS
 T

O 
OT

HE
RS

 W
IT

HO
UT

 E
XP

RE
SS

 A
UT

HO
RI

ZA
TI

ON
 IS

PR
OH

IB
IT

ED
. O

FF
EN

DE
RS

 W
ILL

 B
E 

HE
LD

 L
IA

BL
E 

FO
R 

TH
E 

PA
YM

EN
T 

OF
 D

AM
AG

ES
. A

LL
 R

IG
HT

S 
RE

SE
RV

ED
 IN

 T
HE

 E
VE

NT
 O

F 
TH

E 
GR

AN
T 

OF
 A

 P
AT

EN
T, 

UT
ILI

TY
 M

OD
EL

 O
R 

DE
SI

GN
.

h

(U
  

 >
 1

23
 k

V)
m (U

  
 <

 1
23

 k
V)

m

U

V

ø 576

M

( 5 )

M

+

-

10

6

+

-
12

( 7 )

+

-
14

R 300

R 3
00

R 
30

0

Arrangement of leads
tie-in resistor - phase

For contact location see relevant
  dimension drawing

The connection diagram of the on-load tap-changer is binding for the designation of the terminals and phases.

M   -  Drive side of selector

Without tie-in switch
for max. 8 resistor
elements per phase

(se
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di
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Screening rings
(with 170 kV and
245 kV only)

Reversing
change-over
selector

Reversing change-
over selector

Leads

S R21

Potential of the on-load
tap-changer take-off terminal

Tap selector

(as shown)
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4.6 Connection diagrams (examples)

The connection diagrams contained herein are just examples.

The order-specific connection diagram is enclosed with the delivery.
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