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Siemens Energy EHV Capabilities
Global Network of Factories for Switchgear products

Querétaro, MX

Jackson, US

Berlin, DE

Wuxi, CN

Hangzhou, CN

Shanghai, CN

Jundiaí, BR

More than 100 years of experience!

Aurangabad, IN
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Hub Sales

Siemens Energy EHV Capabilities
Proud Long-Term Partner with US Utilities for Circuit Breakers

http://www.fpl.com/index.shtml
http://www.pseg.com/index.html
http://www.iberdrolausa.com/
http://www.coned.com/
http://www.oge.com/
/index.jsp
http://www.entergy.com/
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Siemens Energy EHV Capabilities
High Voltage Circuit Breakers - Full Portfolio up to 800 kV
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India

39 → 3AP4 FI 800 kV

4 → 3AP4 FI 800 kV

30 → 3AP5 FI 800 kV

1 → 3AP4 FI 800 kV

3 → 3AP4 FI 800 kV

9 → 3AP5 FI 800 kV Belarus

2 → 3AP4 FI 787 kV

2 → 3AP5 FI 787 kV

Hungary

1 → 3AP5 FI 800 kV

Russian Fed.

11 → 3AP4 FI 750 kV

2013 – 2014

4 → 3AP5 FI 750 kV

Ukraine

7 → 3AP4 FI 787 kV

Venezuela

4 → 3AP5 FI 800 kV

Siemens Energy EHV Capabilities
Breaker References 765 / 800 kV

Brazil

765/800kV Breaker - Standard Delivery Lead time  

20 – 24 months 
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Large Power Transformers

Zagreb
Croatia

Large Power Transformers

Weiz
Austria

Large Power Transformers

Nuremberg
Germany

Siemens Energy EHV Capabilities
EHV Power Transformer Manufacturing Locations

Large Power Transformers

Jundiai
Brazil
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1892 1965 1986 1996 2005 2009 2015 2016                2019   2020        

1951: 230 kV Transformer (Austria)

1892: “Franz Pichler” 

First Transformer

1996: 1300 MVA Transformer (USA)

1993: 650 MVA / 525 kV / ±24°

Phase Shifter (USA)

1965: 500 kV Transformer (USA)

2005: 420 MVA / 345 kV  - 57 dB(A) Transformer (USA)

2016: 1st Resiliency Transformer 133 MVA, 345 

kV (USA)

1st Bullet Resistance System on 970 MVA, 

345 kV GSU (USA)

2007: 1200 MVA / 400 kV / ±24°±32 Taps Phase 

Shifter  (Germany)

1977: 765 kV Transformer (USA)

2015: Wind turbine nacelle integrated 

66kV vibration proof design for 

FITformer (Denmark)

2019: Highest Ester-filled Phase Shifter rating, 575 

MVA 345 kV (USA)

and

Highest Offshore Generator-Step-Up-

Transformer rating, 420 MVA 220 kV (UK)

1986: 975 MVA Transformer (USA)

2020: 1420 MVA / 410 kV Phase Shifter, 

“Deutsche Energiewende” (Germany)

1965: 400 kV Transformer (Sweden)

2009: Wind turbine tower integrated 33kV forced 

cooling validation for FITformer (Austria)

2008: 133 MVAr / 765 kV Single Phase 

Shunt Reactor (South Africa)

2022

2022: 628 MVA / 330 kV 

HVDC Application

Siemens Energy EHV Capabilities
Sample Milestones - History of the Weiz Plant
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Customer

• American Electric Power, USA

Destination

• Various substations

Rating

• 750 MVA, single-phase AUT

• 765/345/34.5 kV

Key Features

• Geomagnetically induced current (GIC) capability

• Supplied with a monitoring system which includes bushing health 

monitoring, on-line dissolved gas monitoring, UHF based partial 

discharge monitoring and fibre optic probes for direct temperature 

measurement

Siemens Energy EHV Capabilities
765kV Reference in the USA



Unrestricted © Siemens Energy, 2023 | Siemens EnergySiemens Energy is a trademark licensed by Siemens AG.

Siemens Energy EHV Capabilities
765kV Transformers – Excerpt From Our Reference List
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Siemens Energy EHV Capabilities
Transformer Logistics

All 765kV transformers are inherently large units that require careful transport planning to ensure safe and 
successful transport from factory to the final pad location.
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Siemens Energy EHV Capabilities
Typical Project Schedule - 24 Months from Order to Site Install
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Siemens Energy EHV Capabilities
Transformer Design – Considerations for 765kV

Because of the extremely high voltage, special care must be taken on the design and manufacturing.

Some considerations:
1. Extremely low partial discharge design is critical.

2. GIC Concerns: Due to the high number of turns 765 kV transformers are more sensitive to DC and GIC than 
lower voltage transformers. (driver: DC Amps * number of turns)

3. Tank rupture concerns: High arc energy due to high system apparent power.

4. Moisture inside the insulation during manufacturing: Long term stability of insulation system requires 
extremely stringent moisture control.

5. Short circuit: Design/manufacturing must ensure must minimal movement of windings and leads during a 
short circuit to reduce the risk of an internal flashover.

6. The leads design is of major importance due to the high dielectric stress. 
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Siemens Energy EHV Capabilities
765kV Transformers – Supply Chain Considerations

The main materials such as core steel, conductors, insulation, tanks, are typically the same as used in all 
power transformers, and generally come from the same main suppliers.

But due to the extremely sensitive nature of 765kV units, extra care must be taken in the manufacturing, quality 
control, transportation, handling, and incorporation into the transformers to ensure the integrity and long life 
of the units,

In addition, some components are extremely specialized at 765kV, and these can only be sourced from one or 
two key suppliers that are uniquely qualified to produce such critical items.

These include components such as bushings, tap changers, and key insulation and shielding components.

Current material and components lead-times have stabilized, and most can be obtained to meet the ~24 
month manufacturing schedule.  A few specialized items (e.g. 765kV bushings), may need  to be pre-
reserved a few months earlier.
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Thank you!
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