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Foreword

The availability of electric energy is vital for
economic development and for quality of life and
the demand is constantly increasing. One of the
necessary conditions for a reliable electric power
supply is a well-functioning transmission system.
Siemens Energy worldwide supports customers
along the entire chain of energy conversion,
with an efficient range of products, solutions
and know-how for the transmission of
electrical energy from one source.

Circuit breakers are the central part of air-

insulated (AIS) and gas-insulated (GIS) switchgear.

High-voltage circuit breakers are mechanical
switching devices which connect and break
current circuits (operating currents and fault
currents) and carry the nominal current in

closed position.

As a world market leader, Siemens Energy takes
the responsibility to provide circuit breakers which
meet highest environmental, technological and
economic conditions in the various countries

worldwide. For more than 150 years we have been
shaping and improving the energy world.

Sustainability is the core of our actions

Siemens Energy is fully committed to supporting
worldwide agreements and sustainable develop-
ment goals of nations and our customers. Our
ambition is to achieve climate-neutrality in our
own operations by 2030 and to cover 100% of our
own electricity consumption from renewable
sources by 2023.

Furthermore, we want to make power grids com-
pletely free of greenhouse gas emissions with
highest performance and health and safety stan-
dards. Sustainable means for us: Zero SF, gas,
Zero F-mix-gases and Zero greenhouse gases.
Our Blue products with vacuum interruption and
clean air insulation combine the game changing
technology paving the way for climate neutral
high-voltage switchgear.

Chapter overview

Roadmap from Zero to Zero: Offering a fully F-gas-free,
climate-neutral Blue portfolio by 2030
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Portfolio overview

Product line 8VM1 8VN1 8DN8 8DN9 8DQ1

n «'_'* ‘ "l © .
Solution f‘;{ﬁi : ”z'% =
Rated voltage up to 72.5kV 145 kv 145 kv 170 kV 245 kV 420 kV (245 kV) 420 kV 550 kV
Rated short circuit up to 31.5 kA 40 kA 40 kA 63 kA 50 kA 63 kA (80 kA) 80 kA 63 kA
breaking current
Rated current busbar up to - 3150 A 3150 A 4000 A 4000 A 6300 A 6300 A 6300 A
Rated current feeder up to 1250 A 3150 A 3150 A 4000 A 4000 A 5000 A 5000 A 5000 A
Interrupter technology vacuum self-compression principle

Insulation medium clean air SF,
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8VM1 - Blue GIS™ for wind

applications

Vacuum technology is the game changer
for F-gas-free high-voltage power grids
The outstanding technical performance
and low lifecycle costs of vacuum circuit
breakers make this solution the preferred
technology and led to a phase out of SF in
power networks up to 52 kV. The same
proven technology paved the way for
climate-neutral high-voltage applications
of Siemens Energy since 2010.

Our 8VM1 Blue GIS™ is based on that
proven and world’s leading environ-
ment-friendly technology free of F-gases.
This compact GIS solution is designed
using a modular components platform
concept and is perfect for on- & offshore
wind turbine installations.

It is essential to raise environmental aware-
ness and increase resource efficiency, and
offshore wind power is making a major
contribution to meeting these challenges.
Growing power demand requires a new
generation of wind power plants equipped
with innovative technologies. One core
aspect: Due to increased wind turbine
power, there is a movement to higher
voltages within the wind turbine network
to decrease the current and therefore the
cable losses. This is where compact, envi-
ronmentally friendly, gas-insulated high-
voltage switchgear can make an optimal
contribution. Especially when clean air is
used as insulating medium.

read more ... >
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Gallery Save space with LPIT Technical data

8VN1 Blue GIS™

Vacuum technology is the game changer e Reliable making and breaking

for F-gas-free high-voltage power grids capabilities

The outstanding technical performance e Excellent interrupting performance at

and low lifecycle costs of vacuum circuit rated nominal current and rated

breakers make this solution the preferred short-circuit current

technology and led to a phase out of SF, ¢ High-performance and maintenance-free

in power networks up to 52 kV. The same operating mechanism

proven technology paved the way for e Highest availability and long working life

climate-neutral high-voltage applications

of Siemens Energy since 2010. Our 8VN1 Blue GIS™ up to 145 kV is based
on that proven and world’s leading

The vacuum high-voltage circuit breakers environment-friendly technology free of

for up to 145 kV outperforms the SF, circuit ~ F-gases. Itis designed using a modular

breaker technology: components platform concept and

combines vacuum-switching technology
with the advantages of clean air as the
insulation medium.

8VN1 Blue GIS™ up to 145 kV with conventional CT

read more ... >
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8DN8 - Benefiting from

experience

Our 8D series of gas-insulated switchgear
represents a highly successful product
concept.

Since its introduction in 1968, Siemens has
installed more than 24,000 bays world-
wide. A total of well over 285,000 years of
bay operation have since been recorded.

Intensive research work, many years of
system experience, and continuous
further development of the first system
types have ultimately led to today’s
generation of gas-insulated, metal-
enclosed switchgear — a world leader
when it comes to:

economic efficiency

high reliability

long service life

safe encapsulation

very high degree of gas-tightness

low life cycle and maintenance costs
easy access and ergonomic design
high availability

reliable operation even under extreme
environmental conditions

Gallery

Chapter overview

Technical data 145 kV Technical data 170 kV

8DN8 145 kV
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8DN9 Benefiting from

experience

Our 8D series of gas-insulated switchgear
represents a highly successful product
concept.

Since its introduction in 1968, Siemens has
installed more than 24,000 bays world-
wide. A total of well over 285,000 years of
bay operation have since been recorded.

Intensive research work, many years of
system experience, and continuous
further development of the first system
types have ultimately led to today’s
generation of gas-insulated, metal-
enclosed switchgear — a world leader
when it comes to:

for onshore system voltages up to 245 kV
for offshore system voltages up to 300 kV
economic efficiency

high reliability

long service life

safe encapsulation

very high degree of gas-tightness

low life cycle and maintenance costs
easy access and ergonomic design

high availability

reliable operation even under extreme
environmental conditions

Gallery
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8DQ1 Benefiting from

experience

Our 8D series of gas-insulated switchgear
represents a highly successful product
concept.

Since its introduction in 1968, Siemens has
installed more than 24,000 bays world-
wide. A total of well over 285,000 years of
bay operation have since been recorded.

Intensive research work, many years of
system experience, and continuous further
development of the first system types have
ultimately led to today’s generation of
gas-insulated, metal-enclosed switchgear
—a world leader when it comes to:

economic efficiency

high reliability

long service life

safe encapsulation

very high degree of gas-tightness

low life cycle and maintenance costs
easy access and ergonomic design
high availability

reliable operation even under extreme
environmental conditions

Gallery

8DQ1 420 kv /63 kA

Chapter overview




GIS | iPDF

Control components@
GIS-switchgear

The control components at the GIS
include operating mechanism control for
circuit breaker, disconnector, earthing
switch, high-speed earthing switch and
combined 3 position switches. Also the
first interface cubicles for voltage trans-
former and circuit transformer when
primary components mounted at the
GIS are included.

Basic variant

The basic variant includes all control and

monitoring elements that are needed for

operating the above mentioned devices,

including the following:

* Switching operation counter (only for
single phase operated switchgear)

e Minimum number of auxiliar switch
contacts

* Alarms

* Blocking of circuit breaker control in case
of gas loss

* Signal for protection (ready for autore-
closing, blocking of autoreclosing, gas
lockout signal)

* The control, tripping, motor and heating
power supplies can be selected by the
customers.

Variants

* Maximum number of auxiliar switch
contacts

e Tripping of circuit breaker before
blocking in case of gas loss

* Provision of sensors for gas density,
circuit breaker monitoring and point-
on-wave switches

Special customer adapted solutions are

subject of offer clarification.

read more ... >

Chapter overview
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Controlled switching  Controlled contacts

™ ™
Sensgear Sensgear Edge with PSD with SICEAO1

GIS monitoring

Sensgear™ - Born connected Beneficial applications

While monitoring equipment can already ¢ Preventive detection of suspicious &

provide a lot of information, the focus of critical assets thereby reducing the risk

Sensgear™ goes beyond common asset of unplanned outages

management, it supports active manage- ¢ Early warning and push notification on

ment of the grid. With Sensgear™ the mobile devices before it gets critical

gas-insulated switchgear or circuit e Reduced manhours on equipment with

breakers transmit their current status in less efforts for traveling and gas

near-real time via an online application. controlling at site

This facilitates qualified decision-making ¢ Cost savings for unplanned gas leakage

and optimized grid management, which repairs

results in more flexibility and more e Less risk contingencies and penalties

economic operation and a reduction of for SF, emissions

unplanned downtime. e Mechanical lifetime trending and
projection

Please contact your local sales or visit our ¢ Fleet coverage in a unified manner

website for most recent information. * Artificial intelligence powered analysis

e Comprehensive visualization tools to
support further decision making



https://www.siemens-energy.com/global/en/offerings/power-transmission/innovation/sensproducts.html
https://www.siemens-energy.com/global/en/offerings/power-transmission/innovation/sensproducts.html
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Vacuum interruption . . Self-compression Dynamic self-
. Clean air insulation L . -
principle principle compression principle

Interruption principles

Vacuum interruption principle * High performance, low arc energy, and

very low erosion during switching

Vacuum interrupters form the backbone operations, resulting in excellent

of our 3AV1 blue portfolio. Based on more interruption performance, e.g. in terms
than 40 years of experience in medium- of high numbers of current interrup-
voltage range and more than 6 million tions for rated and short-circuit
delivered vacuum interrupters, Siemens currents

Energy has introduced this proven tech- ¢ No maintenance due to sealed for life
nology to high-voltage power networks in technology

2010. The technology is characterized by * No greenhouse gas usage or emissions
a number of distinctive features, such as
 High reliability due to the hermetically =~ read more ... >
tight vacuum interrupter
e No toxic materials or decomposition
products
e Perfect for low temperatures, no
liquefaction of switching medium

1. Insulating envelope 3. Movable contact
2. Fixed contact 4. Bellow
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Drive system

Stored-energy spring mechanism

The operating mechanism is a central part
of high-voltage circuit breakers. The drive
concept of the 3AP circuit breaker family
is based on the patented stored-energy
spring principle and is identical on all
types. The use of such an operating
mechanism for voltage ranges of up to
1100 kV became appropriate as a result
of the development of a self-compression
interrupter unit that requires minimal
actuating energy. The compact design

of this operating mechanism makes it
possible to place the stored-energy spring
mechanism within the control cubicle

in a compact housing.

The mechanism types differ in terms of
the number, size and arrangement of the
opening and closing springs. Both the
closing and opening springs are located
inside the operating mechanism, thereby
achieving a simple and sturdy device. This
design minimizes the number of required
moving parts. The use of roller bearings
and of the maintenance-free charging
mechanism is a prerequisite for reliable
operation over decades. Proven design
principles such as vibration-isolated
latches and load-free isolation of the
charging mechanism were retained.

read more ... >

1. Switching rod

2. Trip coil CLOSE
3. Charging gear
4. Opening latch

5. Connecting rod for opening spring

Chapter overview

6. Connecting rod for closing spring
7. Trip coil OPEN

8. Opening spring

9. Closing spring



GIS | iPDF

Quality right from the start

Development and type testing

The foundation of quality for Siemens
Energy circuit breakers begins right in
the development of a new product.
Switching performance, high voltage
stability and performance under normal
mechanical loads (wind and short
circuits) as well as seismic conditions are
simulated and optimized in the outline
design phase using digital twins. The use
of parts and assembly units in a large
number of breaker types such as live
tank, dead tank, as well as GIS leads to a
high volume standardization of the main
components. Steady and regular amounts
of produced units form a continuous
production process and ensure the highest
standards. Statistical quality control is
based on large numbers produced, and
hence, a higher validity is achieved.

All our circuit breakers are completely
type-tested in accordance with latest IEC,
ANSI and other standards before their
market launch. In our lead factory in
Berlin, we have one of the most modern
testing laboratories available which are
accredited according to IEC 17025, part of
the European network of the indepen-
dent testing organization, PEHLA as well
as member lab of the Short-Circuit
Testing Liaison (STL).

All required facilities are available:

* Basic research and vacuum switching
laboratory

e High-voltage testing laboratory

* High-power testing laboratory

e Mechanical testing laboratory

e Temperature rise testing laboratory

read more ... >

Development and type testing

Chapter overview



GIS | iPDF

Easy installation and
commissioning

Our GIS for voltage ratings from 72.5 kV
up to 170 kV can be transported fully
pre-assembled and routine tested.

All higher ratings are dismantled into
compact, clear and space saving
subassemblies for transport purposes.
The subassemblies can quickly be
installed into a complete GIS substation.
Depending on the bay design, bay
termination needs to be assembled.

On the secondary side, bay-to-bay
cabling and interfacing to the substation
control and protection system are
required.

Siemens Energy provides complete
installation and commissioning on site.
Uncomplicated work procedures,
detailed installation instructions, and the
use of relatively few special tools allow
easy and rapid installation of the switch-
gear by your own personnel

under the guidance of an experienced
supervisor from Siemens Energy.

If required, your personnel can acquire

the necessary know-how in a special
training program.

read more ... >

Chapter overview




Published by

Siemens Energy Global GmbH & Co. KG
Transmission

FreyeslebenstraBe 1

91058 Erlangen

Germany

For the U.S. published by
Siemens Energy, Inc
Transmission

4601 Six Forks Road
Raleigh, NC 27609

USA

For more information, please visit our website:

or contact us: support@siemens-energy.com

© Siemens Energy, 2022
Siemens Energy is a trademark licensed by Siemens AG.

Subject to changes and errors. The information given in this
document only contains general descriptions and/or performance
features which may not always specifically reflect those described,
or which may undergo modification in the course of further
development of the products. The requested performance features
are binding only when they are expressly agreed upon in the
concluded contract. All product designations may be trademarks or
product names of Siemens Energy Global GmbH & Co. KG or other
companies whose use by third parties for their own purposes could
violate the rights of the owners.



	Next Page: 
	Seite 2: 
	Seite 3: 
	Seite 4: 
	Seite 5: 
	Seite 6: 
	Seite 7: 
	Seite 8: 
	Seite 9: 
	Seite 10: 
	Seite 11: 
	Seite 12: 
	Seite 13: 
	Seite 14: 
	Seite 15: 

	Last Page: 
	Seite 2: 
	Seite 3: 
	Seite 4: 
	Seite 5: 
	Seite 6: 
	Seite 7: 
	Seite 8: 
	Seite 9: 
	Seite 10: 
	Seite 11: 
	Seite 12: 
	Seite 13: 
	Seite 14: 
	Seite 15: 

	Little Map: 
	vergrössern: 
	Big Map: 
	verkleinern: 
	01_Seite5_Tab_Gallery: 
	01_Linie_Seite5_Gallery: 
	01_Seite5_Text: 
	01_Seite5_Slider_1: 
	01_Seite5_Zahl_1: 
	01_Seite5_Slider_2: 
	01_Seite5_Zahl_2: 
	01_Seite5_Slider_3: 
	01_Seite5_Zahl_3: 
	01_Seite5_Slider_4: 
	01_Seite5_Zahl_4: 
	01_Seite5_readmore: 
	02_Seite5_Tab_Technical: 
	02_Linie_Seite5_Technical: 
	02_Seite5_Text: 
	02_Seite5_goback: 
	03_Seite5_Tabelle: 
	01_Seite6_Headline: 
	01_Seite6_Text: 
	01_Seite6_readmore: 
	01_Seite6_Text_2: 
	01_Seite6_goback: 
	01_Seite6_Tab_Gallery: 
	01_Seite6_LinieGallery: 
	01_Seite6_Zahl_1: 
	01_Seite6_Slider_1: 
	01_Seite6_Zahl_2: 
	01_Seite6_Slider_2: 
	01_Seite6_Zahl_3: 
	01_Seite6_Slider_3: 
	01_Seite6_Zahl_4: 
	01_Seite6_Slider_4: 
	01_Seite6_Zahl_5: 
	01_Seite6_Slider5: 
	02_Seite6_Tab_Savespace: 
	02_Seite6_Linie_Savespace: 
	02_Seite6_Headline: 
	02_Seite6_Grafik: 
	02_Seite6_Text: 
	03_Seite6_Tab_Technical: 
	03_Seite6_Linie_Technical: 
	03_Seite6_Headline: 
	03_Seite6_Tabelle: 
	01_Seite7_Tab_Gallery: 
	01_Seite7_Linie_Gallery: 
	01_Seite7_Text: 
	01_Seite7_Sllider_1: 
	01_Seite7_Zahl_1: 
	01_Seite7_Slider_2: 
	01_Seite7_Zahl_2: 
	01_Seite7_Slider_3: 
	01_Seite7_Zahl_3: 
	01_Seite7_Slider_4: 
	01_Seite7_Zahl_4: 
	01_Seite7_Slider_5: 
	01_Seite7_Zahl_5: 
	02_Seite7_Tab_145: 
	02_Seite7_Linie_145: 
	02_Seite7_Tabelle: 
	03_Seite7_Tab_170: 
	03_Seite7_Linie_170: 
	03_Seite7_Tabelle: 
	01_Seite8_Text: 
	01_Seite8_Tab_Gallery: 
	01_Seite8_Linie_Gallery: 
	01_Seite8_Slider_1: 
	01_Seite8_Zahl_1: 
	01_Seite8_Slider_2: 
	01_Seite8_Zahl_2: 
	02_Seite8_Tab_Technical: 
	02_Seite8_Linie_Technical: 
	02_Seite8_Tabelle: 
	01_Seite9_Text: 
	01_Seite9_Tab_Gallery: 
	01_Seite9_Linie_Gallery: 
	01_Seite9_Slider_1: 
	01_Seite9_Zahl_1: 
	01_Seite9_Slider_2: 
	01_Seite9_Zahl_2: 
	01_Seite9_Slider_3: 
	01_Seite9_Zahl_3: 
	01_Seite9_Slider_4: 
	01_Seite9_Zahl_4: 
	02_Seite9_Tab_245: 
	02_Seite9_Linie_245: 
	02_Seite9_Tabelle_245: 
	03_Seite9_Tab_420: 
	03_Seite9_Linie_420: 
	03_Seite9_Tabelle_420: 
	04_Seite9_Tab_550: 
	04_Seite9_Linie_550: 
	04_Seite9_Tabelle_550: 
	01_Headline: 
	01_Text_GIS_switchgear: 
	01_Foto: 
	02_Headline: 
	02_Text_links: 
	02_Text_rechts: 
	02_Foto: 
	Trennlinie: 
	01_Sensgear_Text: 
	Link_Sensgear: 
	01_Sensgear_Slider: 
	01_Sensgear_Slider_2: 
	01_Sensgear_B: 
	Lila_Linie_Sensgear: 
	02_Edgegear_B: 
	02_SensgearEdge_Text: 
	02_SensgearEdge_Slider: 
	Lila_Linie_SensgearEdge: 
	Link_SensgearEdge: 
	03_Controlled_PSD_B: 
	03_Controlled_PSD_Slider: 
	03_Controlled_PSD_Text: 
	Lila_Linie_PSD: 
	04_Controlled_SICE_B: 
	04_Controlled_SICE_Text: 
	04_Controlled_SICE_Slider: 
	Lila_Linie_SICE: 
	01_Closed_position_D 9: 
	02_Opening_main_D 7: 
	03_Opening_arcing_D 7: 
	04_open_D 7: 
	02_Slider_B 2: 
	01_Vacuum_B 15: 
	01_Cleanair_B 15: 
	01_Selfcompression_B 15: 
	01_Dynamic_B 15: 
	Headline 9: 
	01_No1_B_D 9: 
	02_No2_B_D 9: 
	03_No3_B_D 9: 
	04_No4_B_D 9: 
	04_Linie_Dynamic 16: 
	07_Text_B 9: 
	07_b_Text_B 9: 
	07_read_less_B 9: 
	06_read_more_B 9: 
	06_Text_B 9: 
	06_b_Text_B 9: 
	06_Link_dynamic_compression: 
	04_Zahlen_B 9: 
	05_Text_B_S 9: 
	05_b_Text_B_S 9: 
	05_read_less_B_S 9: 
	04_read_more_B_S 9: 
	04_Link_compression principle 2: 
	04_Text_B_S 9: 
	04_b_Text_B_S 9: 
	03_Linie_self 9: 
	01_No1_B_S 9: 
	02_No2_B_S 9: 
	03_No3_B_S 9: 
	04_No4_B_S 9: 
	01_Closed_position_D_S 9: 
	02_Opening_main_D_S 9: 
	03_Opening_arcing_D_S 9: 
	04_Open_D_S 9: 
	03_Zahlen_B_S 9: 
	02_Linie_clean 5: 
	02_Slider_B 10: 
	03_Text_B 9: 
	03_b_Text_B 9: 
	02_Link_vacuuminterruption: 
	02_read_less_B 13: 
	02_Text_B 11: 
	02_b_Text_B 9: 
	01_b_Text_B 9: 
	01_Text_B 11: 
	01_read_more_B 14: 
	01_Linie_vacuum 9: 
	01_Slider_B 9: 
	NO4_Vacuum 7: 
	NO3_Vacuum 7: 
	NO2_Vacuum 7: 
	NO1_Vacuum 7: 
	01_No1_Vacuum 7: 
	01_No3_Vacuum 7: 
	01_No2_Vacuum 7: 
	01_No4_Vacuum 7: 
	01_Slider_Grafik 2: 
	01_Text_links 2: 
	01_Text_rechts 2: 
	01_read_more_B 2: 
	02_read_less_B 2: 
	Link_drivesystem: 
	01_No1_B 2: 
	01_No4_B 2: 
	01_No5_B 2: 
	01_No6_B 2: 
	01_No7_B 2: 
	01_No9_B 2: 
	01_No11_B 2: 
	01_No15_B 2: 
	01_No17_B 2: 
	NO2: 
	NO3: 
	NO4: 
	NO5: 
	NO6: 
	NO7: 
	NO8: 
	NO9: 
	NO19: 
	01_Development_Slider: 
	01_Button_Image 01: 
	01_Development_Slider_2: 
	01_Button_Image 02: 
	01_read_more_B: 
	01_Text_01_links: 
	01_Text_01_rechts: 
	01_Development_B: 
	02_Routine_B: 
	02_Text: 
	02_read_less_B: 
	02_Routine_Slider: 
	Lila_Linie_Routine: 
	Lila_Linie_Development: 
	01_Foto_Slider: 
	01_Text: 
	02_Foto_Slider: 
	02_Button_Image: 
	02_read_more_B: 
	03_Foto_Slider: 
	03_Button_Image: 
	03_read_less_B: 
	03_Text: 
	Link: 


