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High voltage winding
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I Through-current

Low vollage winding
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Diverter switch:

Switching device used in
conjunction with a tap selector to
carry, make or break currents in
circuits which have already been

selected
+

Tap selector:

Device designed to carry, but not
to make or break, current, used in
conjunction with a diverter switch
to select tap connections
Examples: VACUTAP ®VRC,
OILTAP® M

Selector switch:

Switching device capable of
making, carrying and
breaking current, combining
the duties of a tap selector
and a diverter switch
Examples: VACUTAP® VV,
OILTAP® V
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Motor Drive Unit

Tap Selector

Diverter Switch L%ﬂ:]
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MCa 7 MSCa

7 TCa1\ \ TCb1 \ MSCb \ MCb

N\

MC = Main Contact

MSC = Main Switching Contact
TC = Transition Contacts

a = Diverter Switch Side a

b = Diverter Switch Side b
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switching principle example for in-tank design
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Motor drive unit

On-load tap changer
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Switching element
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/ transition contact a1
M transition contact b1

/\ main switching contact a/b
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a) 3-poliger Stufenschalter b) 2-poliger + 1-poliger ¢) 3-poliger Stufenschalter
am Wicklungseingang Stufenschalter in der Wicklungsmitte
am Wicklungseingang
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Tie-In Resistor i,~ (-

OLTC in reversing switch connection

Main
winding
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Regulating ?— —O
winding O




Tie-In Resistor i,~ (-

Operation of
change-over

i
o selector

winding

Regulating
winding




Tie-In Resistor i,~ (-

Main
winding

Regulating
winding




Tie-In Resistor i,~ (-

Operation of
change-over

i
o selector

winding

Regulating
winding




Tie-In Resistor i,~ (-

Main
winding
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Regulating T—
winding
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Tie-In Resistor i,~ (-

Operation of
change-over
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o selector

winding

Regulating
winding




Tie-In Resistor i,~ (-

Main
winding

Regulating
winding




Tie-In Resistor i,~ (-

Operation of
change-over
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o selector
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Regulating
winding




Tie-In Resistor i,~ (-

Operation of

_ diverter switch
Main

winding

Regulating
winding




Tie-In Resistor i,~ (-

Main
winding
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Regulating -
winding
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Regulating winding
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Tie-In Resistor i,~ (-

Cope Tank
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Tie-In Resistor i,~ (-

High voltage stress High voltage stress
on the change-over on the change-over
Main selector possible ! Main selector possible !
winding winding
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Regulating T— —O Regulating
winding winding
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Tie-In Resistor i,~ (-

Without tie-in resistors
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Tie-In Resistor i,~ (-
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Tie-In Resistor i,~ (-

_ tie-in resistor
Main

winding

Regulating
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_ tie-in resistor
Main

winding

Regulating
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Potential Switch i, [K(r)

Wender
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Potential Switch i, [(ur)

tie-in resistors
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Main
winding potential switch
K
O

+ —O

0 —O

o —O

Regulating - —O
winding




Potential Switch i, [(ur)

tie-in resistors
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Main

winding potential switch
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Regulating
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Potential Switch s,z

Operation of
change-over
Main .
winding switch

0

Regulating
winding




Potential Switch s, M(r)

Main
winding

0

Regulating
winding




Potential Switch s,z

Operation of
change-over
Main .
winding switch

Regulating
winding




Potential Switch s, M(r)

Main
winding
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Regulating
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Potential Switch s,z

Operation of
change-over
Main .
winding switch

Regulating
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Potential Switch s,z

Operation of
change-over
Main .
winding switch

Regulating
winding




Potential Switch s,z

tie-in resistors
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Main

winding potential switch

Regulating
winding




Potential Switch s,z

tie-in resistors
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Main

winding potential switch

Regulating
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Potential Switch s,z

Operation of the

Main diverter switch

winding

Regulating
winding




Potential Switch s, M(r)
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winding

Regulating -
winding
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Potential Switch s, M(r)
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Tie-In Resistor v Jo W(r)

Tie-in resistor mounted laterally
(OLTC type V/IVV)

Tie-in resistor (and potential Tie-in resistor (and potential

switch) mounted on a cylinder  switch) mounted on a cylinder Tie-in resistor mounted on a separate plate,
under the tap selector (OLTC under the pre-selector (OLTC located in a free space in the transformer
type M/RM/VRC/VRE), type RIVRD/VRF), tank



OILTAP R 12002

Connection for the
protective device RS2001

Insulation to ground

Diverter switch, transition
resistor

Tap selector

Change-over selector

Connection leads

Connection terminals
for tap windings

Tie-in resistors
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Pump unit

Manocmeter

Pressure switch

Return pipe

Stop valve

Return pipe

On-lnad tap-changer head
Drain valve

Feed
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FIGURE 14.42 Overvoltage protection devices arranged within the diverter switch (arcing switch). (a) Spark gap.
(b) Non-linear resistance.



s iz b S st ol )

(Rated Through Current - lu) b 4L, O

18l gimil i 5l ghgee Lz SSTu b plp b a5 s jgue diwg Ojgo @ Wilg (o0 e o5 AT Gl ST
bl

(Maximum Rated Through Current - lum) b b > wslo> O
g (g0 Ll (T ol 1 b cund ol g oo (b (T (el i o6 &S b 2 iSTas

(Rated Step Voltage- Ui) b4l 539 U

S8 o0yl 8 v i o Ol Ho b GO s SLTg NS oy pilion Azl o

(Maximum Rated Step Voltage- Uim) b 4l Ly wslo> O
22 o abkme b o (s slme Ay Uy iSTas



(Rated Step Capacity- PStN) ot 4l cus,b U

P, = 1, 7 WL, Pl (o0 Caway (ool aly 5y 5 ool by @ pdalols | iz b ool Al cud b

Pyele jlxe 0 ,dos odguzmo ) SN 0
ol o0 0010 ul...w T 9w

Pl a6 jlxo gy &5 09l (0 svdlico
0 990 (ool aly Sy Sl g (ob b >
P Oguw




(Rated Step Capacity- PStN) b 4l cud b adlgaiges U

.. :

bO
)

LOEL R 14A

LLEE ] THA

DO L W HA R ADCEL || 58
TOEL L TUA TG E U 0L ) 56 |
LD A, 1CeEk{ | S

FANTEL 11] W, .
JEOEL I HEA EOLTLE 11 NES
.__..__w_ ﬂ._.:_..__ SO0 1 MHEA

LODOL | A

COE N R
ZOL 1A
LOL | i

2900 k¥WA

KOSS 111 HYA,
20 1] HEA

w30 {HBA

1500 kVA

Bk
Ll
4
EL

5948

™~

[A] *ry 26y e 0298 peEy

100 EVR

MO0 T SEA
L0011 SHA |
L EREAT

AL Al mm__._"
EOL I SHA
1O SHA

L

L]

[k 1)

k1L

1

G

Rasec Birougin-oaeat |, [A3

oo

1

m

4



o W by (gled b gl

g o le )y bk b a5 WS HI5 (ool (o loo 85 50 oo wlidsie g yxiz o U

VACUTAP® VV®, VM®, VR® -25°C 115 °C
OILTAP® G, M, MS, R, RM, V -25°C 115 °C
DEETAP® DU, COMTAP® ARS -25°C 115 °C

T i
lln._. s g L

TAPMOTION® ED motor-drive unit

Manual drive TAPMOTION® DD 710G
Drive shaft 80 °C
Protective relay RS2001 5050



VACUTAPB W® 40 °C
VACLITAPD VME

VACUTAPE VRE

OILTARP® M, MS _40°0
QILTAPE R, RM

OILTAF® V - 40

Only permitted with nor-
frd el rantims

Only parmilted whan us-
Ing LUMINOL'™ TRITRI
mineral il for transform-
erz and on-oad tap-
changers

Only permitted with nor-
mal motor runtime

Al less than - 25 °C. anly
rigid operation is permit-
ted {no switching opera-
fions!

I
e S E

]
Lol

TAPMOTION® ED
motor-drive unit

Manual drive -45°C =  Standard model
TAPMOTION® DD

Drive shaft -40°C = Arclic model

Protactive relay -d40 G «  Standard model
RS2001
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Number of On-Load

Transformer Data Tap Changer Operations per Year
Transtormer Power MVA Voltage KV Current A Min. Medium Max.
Power station 100-1,300 110-765 100-2,000 a0 3,000 10,000
Interconnected 200-1,500 110-765 300-3,000 300 5,000 25,000
Network 15-400 6{-525 5-1,600 2,000 7,000 20,000
Electrolysis 10-300 20-110 sU-3,000 10,000 30,000 150,000
Chemistry 1.5-80 20-110 501,000 L OO 20,100 70,000
Arc furnace 2.5=150 20-23() ol 1,000 200,000 24,000 EILIREY
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(Advanced Arc Control System) 43 ,> J o5 aid iy poowow
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additional energy accumulator The kinetic energy output suddenly by the main spring accumulator is stored in the additional spring
and transferred with a time delay to the diverter switch insert. This allows the opening and closing speeds of the vacuum
interrupters and auxiliary switches to be selectively controlled, ensuring reliable arc extinguishing under all conditions.
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change-over selector ,s (Active Gas Inhibition System — AGIS ) Jl ;5 3 g iy o U
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Up to 90% less gas in the
insulating liquid
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OLIC

: Diverter switch/Selector switch
Farameter Iranstormer

lap selector v

il teh " Vacuum-
I=-5WriChing type . -
. 9 YR switching type

Electrical insulation % “ X - :
Cooling 4 ¥ ¥ x X
. X
i
rn*-hl.'veaklnl; Change-over X
behaviour
selector
Lubrieation [} X : !
Viscosity X . ’
I ¥ X X X X
Compatibility environment material material material material

Teble 1: Demonds on switabie liquids for tronsformers, off-load tap-chongers (OCTC) and on-load top-chaongers [OLTC)
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OLTC Type HMWH wynithetic Ester MNatural Ester silicone il

VACUTAP* Vv x x X -

VACUTAP Wi . . ; . _ ’
[except WM 200) - :‘;“:’:;:m »
VACUTAP VRC/VRE . . . '

VACUTAP* VEDNRFY Y on request
VACUTAP RMV=II i X X -

OILTAP" M/RM " special case;
Mineral il inside OLTC il compartment : : . i please consult MR
OILTAP* W I

Mineral oil inside OLTC oil compartment ‘ : :

DEETAP" DU [ =) <) [=]*

Table 2: Possible combingtions of MA fap changers with alternotive liguids
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