Gas-Insulated Switchgear
up to 245 kV, 50 kA, 3150 A

Type S8DNO9
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Flexibility

due to Modular Design

A fundamental feature of our gas-insulated switch-
gear is the high degree of versatility provided by a
modular system. According to their respective func-
tions, the components are housed in compressed-
gas tight enclosures. With a remarkably small variety
of active and passive modules, it is possible to meet
all customary bus schemes.

The 8DN9 type of switchgear benefits from the ad-
vantages offered by single-phase and three-phase
encapsulation. The single-phase encapsulation in
the feeder an the three-phase encapsulation in the
busbar enables an extremely compact design with
reduced space requirement.

The cast-aluminum enclosures ensure a lightweight
and corrosion-resistant system. Through use of
modern forming and casting techniques, it has been
possible to optimize the dielectric and mechanical
characteristics of the enclosure. The low bay weight
results in minor floorloading. The flanges at all
inter-module joints are equipped with high pressure
O-ring seals to ensure a high gas tightness.

The conductors are linked by coupling contacts,
capable of absorbing movements due to thermal ex-
pansion. Where necessary, the joints are accessible
via openings which are closed with gastight and
pressure-resistant covers. Sulphur hexafluoride (SFs)
is used as the insulating and arc-quenching medium.
Any moisture or decomposition products are com-
pletely absorbed by static filters in the gas compart-
ments, which are attached to the inside of the
covers of the access openings. Rupture diaphragms
prevent build-up of an impermissible high pressure
in the enclosure. A diverter nozzle on the rupture
diaphragm ensures that the gas is expelled in a
defined direction in the event of bursting, thus en-
suring that the operating personnel are not en-
dangered. SF¢is completely sealed in and will not

be consumed. Thus, with proper use there is no
environmental danger.



With only a few modules, all typical switching
configurations can be created.
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. Circuit-breaker interrupter unit

. Spring-stored energy mechanism with

circuit-breaker control unit
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. Work-in-progress earthing switch
. Work-in-progress earthing switch

. Make-proof earthing switch

(high-speed)
Current transformer
Voltage transformer
Cable sealing end

Integrated local control cubicle



Circuit-breaker module
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Charging shaft

Roller lever

Damper (for closing)
Operating shaft

Damper (for opening)
Trip coil OPEN

Drive mechanism housing

Opening spring

Circuit-breaker module

The central element of the gas-insulated switchgear
is the single-phase encapsulated circuit-breaker mo-
dule with its two main components:

® Interrupter unit
m Stored-energy spring mechanism

For air-insulated switchgear (AIS) and gas-insulated
switchgear (GIS), the same interrupter units and
operating mechanism are used. The use of this plat-
form concept in a wide range of applications has
provided us with decades of comprehensive expe-
rience. The circuit-breaker is suitable for single-pole
autoreclosure.

Stored-energy spring mechanism

State-of-the-art production techniques allow using
compact housing. Since the closing and opening
springs are housed in the operating mechanism, the
structure is compact and sturdy. This design results
in a small number of moving parts. The use of roller
bearings and the maintenance-free spring mecha-
nism are a prerequisite for decades of reliable opera-
tion. Proven design principles, such as vibration-iso-
lated latches and load-free isolation of the charging
mechanism, are retained.

The advantages of the stored-energy spring mecha-
nism:

m One principle for rated voltages from 72.5 to
550 kV

High reliability due to low operating energy
Simple principle of operation

Switching state controllable at all times

Low maintenance, economical with a long
service life

m Low environmental impact



Interrupter unit

The interrupter unit used in the circuit-breaker for
arc-quenching operates according to the dynamic
self-compression principle. This principle requires
only low operating energy thus keeping the mecha-
nical stresses on the whole circuit-breaker to a mini-
mum.

The current path

In the closed position, the operating current flows
through the main contacts (2, 10). The arcing con-
tacts (1, 7) are plugged in parallel to the main
contacts.

Interruption of operating current

During the breaking operation, the main contact
(10) opens and the current commutates to the
arcing contacts (1, 7), which are still closed. This
avoids erosion of the main contact. As the breaking
operation continues, the arcing contact opens and
an arc forms between the contacts (1) and (7). At
the same time, the contact cylinder (10) compresses
the SF, gas located in the compression volume (4).
The compressed arc-quenching gas flows through
the heating volume (11) into the contact gap and
extinguishes the arc.

Interruption of fault current

In the case of large short-circuit currents, the gas
between the arcing contacts (1) and (7) is heated
by the arc energy and is driven into the heating
volume (11) with high pressure. When the current
passes through zero, the gas flows back from the
heating volume through the nozzle (9) and quen-
ches the arc. The valve (3) of the contact cylinder
(10) prevents the high-pressure gas from entering
the heating volume. Thus, the arc-quenching
energy does not have to be supplied by the opera-
ting mechanism.

Arc-quenching principle

1. Moving arcing contact 7. Counter moving arcing
2. Contact finger contact

3. Valve 8. Insulating nozzle

4. Compression volume 9. Auxiliary nozzle

5. Valve 10. Contact cylinder

6. Steering gear 11. Heating Volume
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Breaker in Breaking:
“On” position Main contact
opened

Lo]

Breaking: Breaker in
Arcing contact "Off" position
opened



Disconnecting switch

Pin-type earthing switch

Disconnecting switches

Disconnecting switches assure a dielectrically safe
gap between both contacts for secure isolation of
system areas with different potential, e.g. busbar
disconnecting switches isolating a whole feeder
from the busbar. Cast-resin bushings keep the con-
tact system in place and the pressurized gas serves
as the isolating medium between live parts and the
metal housing.

The module is available with up to two earthing
switches and the necessary connectors for different
types of adjacent modules. Disconnecting switches
can be built as separate gas compartments by them-
selves with their own monitoring or be combined
with surrounding modules.

Earthing switches

Earthing switches (e.g. work-in-progress earthing
switches or busbar earthing switches) are used for
properly connecting deenergized live parts of the
high-voltage system to the ground. On the out-
going side of the feeders a make-proof version
(high-speed) is frequently used to eliminate risk to
the GIS system, e.qg. if the opposite side was not
switched off properly. In the insulated design they
are used for measuring purposes and for testing
protection relays.

In 8DN9 switchgear, the earthing switches are of a
pin-type design. They are preferably used in conjunc-
tion with disconnecting switches, but can also be
supplied as separate modules with their own hous-
ing. With the pin-type earthing switch, the earthing
pin at earth potential is pushed into the mating con-
tact. Make-proof earthing switches are equipped
with a stored-energy spring mechanism. The spring,
which stores the required switching energy, can

be recharged either with a motor or manually in an
emergency.

Common features of disconnecting and earthing
switches

m The three poles of a bay are coupled mechani-
cally.

= All three poles are commonly operated by
one motor mechanism.

m Auxiliary switches and ON/OFF indicators are
friction-locked.

m Identical motor operating mechanisms are used
for disconnecting and earthing switches.

= Manual emergency operation is integrated.

m Enclosures can be fitted with inspection windows
on request.



Instrument transformers

Both current and voltage transformers are used for
measuring and protection purposes.

Current transformer

The current transformers are of the single-phase
inductive type and preferably located on the out-
going side of the circuit-breaker. They can, however,
be located at any point within the bay or substation.
The high-voltage conductor forms the primary win-
ding. The cores with the secondary windings are
designed for the specific project to comply with the
requirements for accuracy, rating, etc. Different
ratios can be achieved via taps in the secondary win-
ding. Secondary connections are routed through a
gastight bushing plate to a terminal box. The pressu-
rized SFs gas in the module serves as the primary in-
sulation. The encapsulated design provides very high
reliability in terms of electromagnetic compatibility
(EMOQ).

Voltage transformer

Each single-phase inductive voltage transformer is
encapsulated in its own housing forming a separate
gastight module. Each voltage transformer consists
of the following main components:

® The primary winding

m One or more secondary windings
(forming one coil)

®m Aniron core

The pressurized gas inside the enclosure together
with the film insulation provides insulation against
high voltage. The high-voltage connection to the
switchgear is established by means of the primary
conductor, which is supported by a gastight bushing.
The secondary connections are routed by means of a
gastight bushing plate to the terminal box.

Surge arrester

If required, encapsulated surge arresters can be
connected directly. Their purpose is to limit any over-
voltages.

Their active parts consist of metal-oxide resistors
with a strongly non-linear current/voltage characteri-
stic. The arrester is generally flange-jointed to the
switchgear via a gastight bushing. In the tank of the
arrester module, there is an inspection hole, through
which the internal conductor can be inspected. At
the bottom there are the connections for gas moni-
toring, arrester testing and an operation counter.

Example: Conventional
current transformer
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Example: Conventional
voltage transformer
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Surge arrester






