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Switchgear (Fig. 3a and 3 b)
The switchgear has the fallowing main components:

- Function element(s), switching system(s)
- Carrier, frame
- Mechanical testing device

The single- float Buchholz relay has only one switching
system (see para. 3). The double- float Buchholz relay
has an upper and a lower switching system (see para. 3).

The upper switching system comprises:

- One float (1)
- One permanent magnet(6)
- One (twe) magnet contact tube(s) (8)

The lower switching system comprises:
- One float (10)

- One permanent magnet (9)

) - One (two) magnet contact tube(s) (7)
Fig.3a - One damper (4)

(One permanent magnet(6 -
(One (two) magnet contact tube(s) (8 -

The lower switching system comprises:
- One float (10)

- One permanent magnet (9)

- One (two) magnet contact tube(s) (7)
- One damper (4)

The permanent magnet and the float are rigidly linked
forming an unit that is movably fitted to the frame
together with mechanical testing device and magnet
contact tube(s).

The damper is fixed by further permanent magnets (3)
and acts on the lower switching system.

Fig.3 b
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The cover (2) is a weather-resistant
(3), casting of light alloy. Terminal box s
by test valve (4) and test key, covered || 8N
a cap nut (10), are armanged above M
the cover. The terminal box has an M|
alcearthing contact (7) and the electi Ml il
econnectors (9). The cap (5) seals th el
pterminal box. If the cap is folded u M 1"
the contact setting (6) can be seen. M1

The cable may be optionally brought R
in through one of both armoured cabl =y
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The selector switch consists of fixed contacts and a currant is carried by clean surfaces of copper or silver,
moving contact system. which are not subjected to arcing.

The fixed contacts are mounted on bushings which ars
insarted through the cylinder wall of the sslector switch
housing. Each fixed contast has two contact paths on
each side, one for the moving main contact and one for
the mowving switching contacts.

The moving contact system for a single-phase
consists of the main contact, the main switching
contact and two fransition contacts. The system is
built as & rigid unit rotated by 3 common insulated drive

shaft. Im the service position the load current is carried
by the moving main

("

B
=2
. == ‘5._.
EEEE )N
T = = EEE-.-U
S = W) 2 8 EES |
Fixed contacss 't:.‘v"é'gg
=4 = =
g 2, g

)

AN

Mowing contacts

=
b

: (
il

(i
(L)

Fig. 2. Mowing and fixed confactz
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T Moving
contacts
Fig. 4. Change-over selecior
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& =
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On-Load Tap-Changar
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_— Motor-Dirve Mechanism

Fig 5. On-Load tap-changer sysfem
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Power Transformers

Principles of Operation

On-Load Tap-Changer

Switching Sequence

The =switching sequence is designated the symmetrical
flag cycle. This means that the main switching contact
of the sslector swilch breaks before the fransition
resistors are connmected across the regulating step.
This ensures maximum reliability when the switch
operates with overloads.

At rated load the breaking takes place at the first
current zero after contact separation, which means an
awverage arcing time of approximately 8 milliseconds at
80 Hz. The total time for a complete sequence is
approximately 50 milliseconds. The tap change opera-
tion time of the motor-drive mechanism is
approximately § seconds per step.

Selector Switch

The switching sequence when switching from position

1 to position 2 is shown in the diagrams of Fig. 8
below. The moving contact H is shown as one contact
but consists in fact of two, the main contact and the
main switching contact. The main contact cpens before
and closes after the main switching contact.

Fig. &c.

The fransition contact M1 has made on the fixed
contact 2. The load current is divided betwesen the
transition con-tacts M1 and M2. The circulating curmrent
is limited by the resistors.

a
o ™ :é

Fig. Ba.

Fasition 1. The main contact H is carrying the load
current. The transition contacts M1 and M2 are open,
resting in the spaces between the fixed contacts.

Fig. Bd.

The fransition contact M2 has broken at the fixed con-
tact 1. The transition resistor and the transifion contact
M1 garry the load current.

!
o 02
245 3
o g3

Fig. Bb.

The transition contact M2 has made on the fixed
contact 1. and the main switching contact H has
broken. The transition resistor and the fransition
contact M2 carry the load current.

44

Fig. Be.

Fosition 2. The main switching contact H has made on
the fixed contact 2. The transition contact M1 has
open-ed at the fixed contact 2. The main contact H is
carrying the load current

For plusiminus and coarseffine switching, the changs-
over selector is used.
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Change-over Selector for Plus/Minus
Switching

The switching sequence, when the change-over
selector R changes over for plusiminus switching, is
shown in the diagrams of Fig. 9. The contact arm of
the selector switch has reached the fixed contact K
(=10} after switching from the fized contact 2. It is
connected to the end of the main winding. The load
current goes directly from the main winding through the
contact K and out through the current collector at the
selector switch shaf. The upper end of the regulating
winding is still connected to the main winding. This is
the change-owver position.

The contact arm of the change-over selecior B has
travelled from the contact (+) to the contact (-),
through which the lower end of the regulating winding
has been connected to the main winding. The load
current still goes dirgctly from the main winding through
the contact K. After the change-over selector has
finished its operation the contact arm of the selector
switch starts moving towards contact 1. Both those
mowvements above takes place in the same operation
by the motor-drive, so there is no through position.

Change-over Selector for Coarse/
Fine Switching

Mechanically, coarsaiffine switching is camed out
exactly the same as for the plus/minus switching, the
electrical switching is different howsever. The change-
over selector connects or disconnects the coarse
winding.

Coarseffine regulation leakage
inductance switching

When changing from the end of the fine winding to the
end of the coarse winding with resistor type tap-
changers, a high leakage inductance can be set up
with the two windings in series opposition. This can
cause a phase shift between the switched cument and
recovery voltage of the diverter or selector switch and
result in extended arcing of the switch and should be
limited. The leakage inductance shall be specified in
the ordering data sheet If there are any doubis about
this, please consult ABB.

=0 gy
o
Lo
+.r|
s
: SELECTOR 3WITCH
BE | »da
= il % o CURRENT
- 13 COLLECTO
" 1 H ] = ALLELTR
L] mn"‘ TERMIMAL
L ! S
H Main contact

W1, M2 Transition coniacts

Fig. 9. Change-over poaition

Fig. 9b.
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