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UVT Vacutap™ Load Tap
Changer

Through 350 Kv BIL

Applicatign

The Westinghouse /Type UVT Vacutap™
load tap changenisused in conjunction with
power transfofmers or regulators to change
taps dunderloead; thereby controlling voltage
magnitude or phase angle.

Thed\Macutap load tap changer utilizes the
reactor yswitching principle and vacuum
interrupter to accomplish the tap change.

The Vacutap load tap changer is designed
for application where frequent operations
are required. The rating of the tap changer
is coordinated with the rating of the trans-
former or regulator so that all operating
limits specified on the transformer or regu-
lator nameplate are met. These limits are
covered in AN Standard C57.12.30 and
appendix C57.92 for transformers or AN
Standard C57.15 and appendix C57.95 for
regulators.

Advantages

Vacuum interrupters are used to interrupt the
circuit within a half cycle. The interruption
is contained in a high vacuum atmosphere
instead of the usual arcing contacts under
oil. Therefore, oil contamination with abra-
sive particles is eliminated. The result is
greatly increased life for mechanical parts
and less frequent need for cleaning surfaces
and filtering oil.

All oil immersed components are in a single
compartment resulting in a more compact
design.

Contact life is increased up to 20 times that
of conventional tap changers reducing
maintenance and parts costs.

The 500,000 load operation warranty makes
the Type UVT Vacutap load tap changer
especially desirable for application requiring
very frequent operations.

All mechanical parts are designed for heavy
duty service. The extensive use of ball bear-
ings and hardened shafts assures support of
rotating parts for maximum mechanism life.

Contact wear of the vacuum interrupter can
be visually determined through sight win-
dows eliminating the need to remove unit
from service, drain oil and unbolt the gas-
keted main tap changer cover plate for this
inspection.

Ratings:

Current: 1000, 1500, or 2000 Amperes.

Voltage: All Voltages through 69 Kv (350
Kv BIL).

Frequency: 60 Hertz or 50 Hertz.

Phase: Three Phase.
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Design Features

The Type UVl Vaeutap load tap changer is
mounted on one Wall (usually an end wall)
and neap thegeover of the main transformer
or regulater tank. An opening in the main
tank {isgyprovided for mounting the tap
changen molded terminal board. Tap leads
fram“the winding to be regulated are con-
nected to the rear of the terminal board and

the szlector switch and reversing switch
assembly is mounted on the front of the
terminal board. The terminal board acts as
a multiple bushing to seal off and insu-
late leads from the main tank into the tap
changer housing.

The Type UVT Vacutap load tap changer
consists of the following components:

» Molded terminal board (see page 4)

- Selector switches to select the tap con-
nections, mounted on the molded terminal
board (see page 4)

- Reversing switches to select the raise
or lower connection of the tapped winding.
It is also mounted on the molded terminal
board and may be omitted for some applica-
tion (see page 4)



- Vacuum
bredkaeurtent flow during switching opera-
tions'(see‘page 5)

interrupter contact opens to

-By-pass switches (on opposite side of
barrier from interrupter) to shunt current
flow around the vacuum interrupter except
during interrupter operation (see page 5).

» Drive mechanism to provide coordi-
nated movement for operating the selector
switches, reversing switch, vacuum inter-
rupter, and by-pass switch and to lock as-
semblies on position after tap change (see
page 6).

An air filled compartment at the bottom
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of the tap changer housing contains the
control cam switch assembly (see page 7).

+ Tap changer housing welded to main-
transformer or regulator tank and fitted with
external position indicator, liquid level
gauge, drain valve, pressure relief device
and sight windows (see page 8).
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The taps from the regulated winding are
brought from the main tank into the tap
changer tank by means of bus bars cast
into a one piece molded terminal board,
the bus bars also serve as mounting posts
for the selector and reversing switches.

Selector Switch

The selector switch consists of two contact
arms driven alternately by two Geneva gear
assemblies. Geneva gears provide positive
indexing and the desired speed of move-
ment for maximum contact life, slow break
rapid movement between contacts and then
reduced speed for engaging the next sta-
tionary contact, The Geneva gear mechan-
ism also locks the contact on position be-
tween operations.

The stationary contact bus bars are cast
into the molded terminal board and serve
several functions. They act as conductors
to connect from the contact to the winding
tap lead. They provide support for the nine
double blade stationary contacts. Three of
the bus bars extend to provide support for,
the selector and reversing switch drive
mechanism.

The moving contacts employ hardgcopper
fingers with coin silver contact surfaces.
The finger assemblies are spring loaded to
provide contact pressure /for normal load
current and are equipped’ withysteellyokes
to provide strong magnétic clamping action
during short circuit.

Reversing Switch

The stationary and moving contact assem-
blies of the reversing switch are mounted on
bus bars cast intoithe molded terminal board
adjacent to théuselector assembly. The mov-
ing contact awm is operated by a drive
mechanism ‘coupled through an insulated
arm to_theselector Geneva gear drive shaft.
The contagts,of the reversing switch are of
they,same design as the selector switch
contacts:

Selector Switeh Contacts

Selector afd Reversing
Switch Assembly




Vacuum Interrupter

The vacuum interrupter assembly for each
phase is mounted on one surface of a Mi-
carta® board and the phases are positioned
by means of insulating spacer rods. One
drive shaftoperatesall phasessimultaneously.

The vacuum interrupter drive assembly is a
cam action spring driven mechanism. To
open the interrupter, the spring driven me-
chanism impacts an operating rod connec-
ted to the moving contact of the interrupter.
The velocity imparted to the moving contact
is controlled through an oil dashpot. The
interrupter is locked in the full open position
while the selector switch changes taps.
Upon completion of tap selection the inter-

rupter mechanism is unlocked and the mov-
ing contact is closed by the pressure differ-
ential between the vacuum in the bottle and
oil pressure in the compartment acting on
the bellows seal connected to the contact
shaft. Closing speed is also dashpot con-
trolled.

The vacuum interrupter consists of a sta-
tionary and moving contact enclosed in_a
vacuum tight bottle. The moving contact
rod is sealed through a flexible metal“bel-
lows protected from the arc by a shield. A
metal envelope surrounds the fcontaets
forming an arc chamber apd condensing
surface to collect vaporized contact material.
The ceramic insulating envelope isi€onnect-
ed to the metal part bygvacuumsttight’seals.

- Ceramic Envelope
Vacuum interrupter [ ’ Z 7 G g

Bellows
Shield)

interrupter Mechanism
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Wear Indicator

Contact
Erosion
Indicator

The rate of contact erosion can be observed
through sight windows by observing scribe
marks on the interrupter assembly. Marks
“’S” for start when new and “¥” for finish
cover the range of contact life.

By-Pass Switch

The by-pass switch is located on the oppo-
site side of the Micarta board from the inter-
rupter mechanism and is operated from the
same main drive shaft. The by-pass switch
moving contact is of blade type with cham-
fered leading edges. The by-pass switch
normally bridges between the two stationary
contacts thus by-passing the vacuum inter-
rupter. During a switching operation the
by-pass switch moving contact rotates so
as to engage only one stationary contact
and route the current through the intefrupter
just prior to its operation.
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Tap Change Sequence
On Tap Position to Bridging Position
i
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Fig. A. On One Tap
By-Pass Closed

i

Fig. C. Vacuum Interrupter Open
Ready for Tap Selection
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Fig. Epinterrupter Closes
Bridging Pesition Complete
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Fig. B. By-Pass Open Ready
For Interruption
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Fig. F. By-Pass Closed
Tap Change Completed
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Drive Mechanism

The tap changerdrive mechanism is powered
by a 220 volt, single phase, oil immersed
capacitor start, capacitor run motor. The
lower shaft operates the selector and revers-
ing switches and is driven through a Geneva
gear action. The upper shaft operates the
vacuum interrupter and by-pass switch
through an oscillatory motion by means of a
gear and pinion off a Scotch yoke mechan-
ism.

Drive Mechanism with Motor and
Geneva Gear Plate Removed



JUS——

«{ Selector and Reversing Switch
Drive

Gear 2" attached to drive motor rotates
large gear “A”. Gear "B’ attached to,gear
“A’” rotates gear “C”. Lock segment “D"
and pin “E” operate Geneva gear “F”. Shaft
from Geneva gear "“F’ operates the three
ganged selector and reversing switch mech-
anisms.

Interrupter and By-pass Switch

Drive >

Gear “Z" attached to drive motor grotates
large gear “A”. Gear “B” attached to gear
“A" rotates gear “C". Pin “G¢ fixed to gear
“C" drives gear rack “H" rotatingigear®!”.
Shaft from gear “I” operates the vasuum
interrupter and by-pass ‘switch:

< Braking Cam

Gear “C"” is driven as described previously
and drives gear “J”. Cam “K"” fixed to gear
“J” moves rolleg™L, which is attached to
arm “"M”. Arm ({MZ depresses spring “N".
Energy storédyinspring/”’N’* returns cam “K"
and thefremainder ofthe drive to the desired
positiony, between tap changes after drive
moter power is switched off and provides
brakingpaction,to hold the drive in the de-
siredgposition for the next tap change.

Mechapical Stop p

Gear “C" is driven as described previously
and)drives gear “J"”., Gear “J” drives gear
%P and having one more tooth than gear
“P” it advances pin Q" which is fixed to
gear "'P”, partially each revolution. Pin Q"
advances during each tap change until the
end of the range. If the electrical limit switch
fails or if tap change is being hand cranked
and tries to go beyond the normal range
then pin “Q" strikes plate “O’* jamming arm
“S" against spring “T"" preventing any fur-
ther rotation beyond the end of the range.
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«<{Cam Switches

The control cam switches are housed in the
air compartment at the bottom of the main
tap changer compartment. The cam shaft
extends into the drive mechanism compart-
ment and is gear driven from the main drive
mechanism. A secondary shaft drive from
the cam shaft operates the external tap posi-
tion indicator. Transmitting devices for re-
mote tap position indication can also be
attached to the cam shaft.
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Tank and Fittings

The enclosure for the tap changer assembly
is welded to the main transformer or regu-
lator tank at a location convenient to the
connection to the winding tap leads.

A large cover plate provides sufficient area
for access to the selector switches and
terminal board and interrupter/by-pass
switches. The cover plate is bolted and

gasketed, and provided with support hinges
to swing clear when unbolted. Access plates
are also provided for the air compartment.

The tap changer tank is equipped with a one
inch drain valve with %" sampler and a fill-
ing/vent plug at the top. Three sight win-
dows with protective covers are located so
as to view the contact wear indicators with-
out taking the unit out of service and un-
sealing the oil filled compartment.

An opening is provided for insertion of the
hand crank for manual operation and is
covered by a metal plate.

The following gauges and indicatorsare
provided:

Mechanical Relief Device

Relieves abnormallyyhigh internal pressure.
Factory calibrated tofoperate at 10 psi.

Easily visible operatioft“semaphore. After
operation, positively resedls ‘and continues
to give protection‘against thé elements.

Magnetic LiquidikevelyGauge
Float position trans-
mitted magnetically
through tank wall to
gauge pointer preserv-
ing tank seal.

Tap Position Indicator

.. A tap position indicator
is mounted at the bot-
tom of the compartment
. and at an angle to facili-
- tate reading from ground
level.

Tap Changer Control

Standard control arrangements as described
for the transformer or voltage regulator such
as automatic or remote manual can be pro-
vided.

CT Monitoring Circuit

A CT monitoring circuit is utilized to protect
the tap changer in case the vacuum inter-
rupter fails to interrupt and transfer the load
current during a tap change. A pair of cam
operated switches 186P1 and 186P4 in
conjunction with relay 86C are used tq
sense a presence of current in the selector
switch moving contact during its no-load
movement. The 186P1 switch is timed g0
open after the vacuum interrupter transfers
the load current and before the selector
switch P1 opens and closes after/P1 re-
closes. The 186P4 switch is timed (topen
after the vacuum interrupter transfers,the
load current and before the selectopswitch
P4 opens and closes aftér P4 secloses.

When the tap changer is‘@nfposition or the
selector switch contact is cartyingload cur-
rent during a tap change, the CT is shorted
by a 186 switch. Therefore, if current is
flowing thru a CT when the selector contact
is involved in a switching operation, the
opening of the 486 contact will operate
relay coil 86€, and prevent further tap
changes.

Westinghouse Electric Corporation
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