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Gas-Insulated Switchgear
up to 145 kV, 40 kA, 3150 A

type 8DNS8

Answers for energy.










due to modular design

A fundamental feature of our gas-insulated switchgear
is the high degree of versatility provided by its modular
system. Depending on their respective functions, the
components are housed either individually and/or
combined in compressed gastight enclosures. With

a remarkably small number of active and passive
modules, all customary circuit variants are possible.
Sulphur hexafluoride (SFy) is used as the insulating
and arc-quenching medium.

Three-phase enclosures are used for type 8DN8
switchgear in order to achieve extremely low
component dimensions. This concept allows a very
compact design with reduced space requirement.
Aluminum is used for the enclosure. This assures
freedom from corrosion and results in low weight
of the equipment. The use of modern construction
methods and casting techniques allows optimizing
the enclosure's dielectric and mechanical character-
istics. The low bay weight ensures minimal floor
loading and eliminates the need for complex
foundations.

All the modules are connected to one another by
means of flanges. The gastightness of the flange
connections is assured by proven O-ring seals.

Temperature-related changes in the length of the
enclosure and installation tolerances are compensated
by bellows-type expansion joints. To that end, the
conductors are linked by coupling contacts. Where
necessary, the joints are accessible via manway
openings. Gastight bushings allow subdivision of
the bay into a number of separate gas compartments.
Each gas compartment is provided with its own gas
monitoring equipment, a rupture diaphragm, and filter
material. The static filters in the gas compartments
absorb moisture and decomposition products.

The rupture diaphragms prevent build-up of an im-
permissible high pressure in the enclosure. A gas
diverter nozzle on the rupture diaphragm ensures
that the gas is expelled in a defined direction in the
event of bursting, thus ensuring that the operating
personnel is not endangered.



Three-phase enclosure allows compact design
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I Gastight bushing
[ ] Gaspermeable bushing
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. Integrated local control cubicle
. Current transformer

. Busbar Il with disconnector and

earthing switch

. Interrupter unit of the circuit breaker

. Busbar | with disconnector and

earthing switch

. Spring-stored energy mechanism

(single pole or common drive) with
circuit breaker control unit

. Voltage transformer
. High-speed earthing switch

. Outgoing feeder module with

disconnector and earthing switch

Cable sealing end



Circuit breaker module
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. "On" release

. Cam disc
. Corner gears
. Drive linkage

. Connecting rod of the closing
spring

. Connecting rod of the opening
spring

. Closing spring

. Manual charging crank
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Charging mechanism

. Charging shaft

Roller lever

“On” damper

Breaker actuating shaft

"Off” damper

"Off” release

Operating mechanism housing

Opening spring

Circuit breaker module

The central element of the gas-insulated switchgear
is the three-pole circuit breaker module enclosure
comprising the following two main components:

= Interrupter unit
m Spring-stored energy operating mechanism
(single pole or common drive)

The design of the interrupter unit and of the
operating mechanism is based on proven and in
most cases identical designs, which have often
been applied for outdoor switchgear installations.

Common drive Single pole drive

Operating mechanism

The spring-stored energy operating mechanism
provides the force for opening and closing the

circuit breaker. It is installed in a compact corrosion

free aluminum housing. The closing spring and the
opening spring are arranged so as to ensure good
visibility in the operating mechanism block. The entire
operating mechanism unit is completely isolated
from the SFs gas compartments. Antifriction bearings
and a maintenance free charging mechanism ensure
decades of reliable operation.

Proven design principles of Siemens circuit breakers
are used, such as vibration-isolated latches and

load free decoupling of the charging mechanism.
The operating mechanism offers the following
advantages:

= Defined switching position which is securely
maintained even if the auxiliary power supply
fails

= Tripping is possible irrespective of the status of
the closing spring

® High number of mechanical operations

Low number of mechanical parts

m Compact design.



Interrupter unit

The interrupter unit used in the circuit breaker for
arc-quenching operates on the self-compression
principle. Owing to the low amount of drive energy
required, the mechanical forces involved are minimal.
This has a positive effect on the stressing of both
the circuit breaker and the enclosure. The same
interrupter unit is used for single pole and common
drive.

The current path

In the case of a self-compression circuit breaker,
the current path is formed by the contact support
(1), the base (6), and the moving contact cylinder
(5). In the closed condition, the operating current
flows through the main contact (3). An arcing
contact (4) is connected in parallel to the main
contact.

Interruption of operating current

During the breaking operation, the main contact
(3) opens first and the current commutates on

the arcing contact (4), which is still closed. This
avoids erosion of the main contact. As the breaking
operation progresses, an arc develops between the
contacts (4). Simultaneously, the contact cylinder
(5) moves into the base (6) and compresses the
remaining arc-quenching gas. The compressed arc-
quenching gas flows through the contact cylinder
(5) into the contact gap and extinguishes the arc.

Interruption of fault current

If the short circuit current is high, the arc-quenching
gas at the arcing contact is heated considerably

by the arc's energy. This leads to a pressure rise in
the contact cylinder. Consequently, the energy
required for producing the arc-quenching pressure
does not have to be supplied by the operating
mechanism. As the switching operation progresses,
the fixed arcing contact releases the outflow from
the nozzle (2). The gas now flows out of the contact
cylinder and through the nozzle, thus extinguishing
the arc.

Arc-quenching principle
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. Contact support

. Nozzle

. Main contact

. Arcing contact

. Contact cylinder
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Breaker in
“On” position

Breaking: Arcing
contact open

Breaking:
Main contact
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Breaker in
"Off"” position



Outgoing feeder
module: Voltage trans-
former downstream of
the disconnector

Schematic diagram
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Neutral position
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Disconnector closed
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Earthing switch closed

&

Outgoing feeder module:
Voltage transformer upstream
of the disconnector
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Busbar module
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Bus sectionalizer

Three-position switching device

The functions of a disconnector and an earthing
switch are combined in a three-position switching
device.

The moving contact either closes the isolating gap or
connects the high-voltage conductor to the fixed
contact of the earthing switch. Integral mutual inter-
locking of the two functions is achieved as a result
of this design, thus obviating the need for providing
corresponding electrical interlocking within the
switchgear bay. An insulated connection to the fixed
contact of the earthing switch is provided outside
the enclosure for test purposes. In the third, neutral
position, neither the disconnector contact nor the
earthing switch contact is closed. The three poles of
a bay are mutually coupled and all the three poles are
operated at once by a motor. Force is transmitted into
the enclosure via gastight rotating shaft glands. The
check-back contacts and the on/off indicators are
mechanically robust and are connected directly to
the operating shaft. Emergency operation by hand is
possible. The enclosure can be provided with inspec-
tion windows, in the case of which the “On” and
“Off” position of all three phases is visible.

Outgoing feeder module

The outgoing feeder module connects the basic bay
with various termination modules (for cable termi-
nation, overhead line termination, and transformer
termination). It contains a three-position switching
device, which combines the functions of an outgoing
feeder disconnector and of a bay-side earthing switch
(work-in-progress type). Installation of a high-speed
earthing switch and of a voltage transformer is also
possible where required. The high-voltage site testing
equipment is generally connected to this module.

Busbar module

Connections between the bays are effected by means
of busbars. The busbars of each bay are enclosed.
Adjacent busbar modules are coupled by means of
expansion joints. The module contains a three-position
switching device, which combines the functions of
a busbar disconnector and of a bay-side earthing
switch (work-in-progress type).

Bus sectionalizers

Bus sectionalizers are used for isolating the busbar
sections of a substation. They are integrated in the
busbar in the same manner as a busbar module. The
module contains a three-position switching device,
which combines the functions of a bus sectionalizer
and of an earthing switch (work-in-progress type).





