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6.10 SynCon - Shannonbridge, Ireland

SynCon + BESS:
a world premiere for hybrid operation

At Shannonbridge in central Ireland, on a green-
field site near the River Shannon and a closed
peat-fired power station, a new energy facility is
taking shape. ‘Shannonbridge B’ will combine a
large battery energy storage system (BESS) by
Siemens Energy with a spinning synchronous
condenser unit. For the first time at utility scale,
a long-duration battery and a flywheel-based
synchronous condenser will work together here,
combining fast-reacting energy storage with
heavy rotating inertia in one plant.

During operation, if there is a sudden drop in
generation, the synchronous condenser’s inertia
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will immediately slow the rate of frequency
decline. At the same time, the BESS can quickly
discharge to offset the power shortage —

the inertial response and battery response
together effectively prevent the frequency from
dropping further.

This hybrid approach allows the installation to
absorb excess wind or solar power and immedi-
ately stabilize the grid during sudden drops or
spikes in supply, effectively acting as a safety net
for Ireland’s renewable-heavy power system.

As Ireland’s grid incorporates more renewables and
phases out peat and coal, the ‘Shannonbridge B’
project illustrates how combining BESS with tradi-
tional grid stabilizers can enhance energy security
and stability during the transition to clean energy.

Customer

Shannonbridge B Ltd.

Project name

Shannonbridge B

Location

Shannonbridge, Ireland

Scope

1x SynCon, +/-63 Mvar@220 kV, kin. energy 4000 MWs,
short circuit contribution: 520 MVA

Special features

Inertia and short circuit power for system strength,

hybrid project with 160 MWh BESS at a single grid connection

In service date

2025
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6.11 SynCon — Robertstown, Australia

The right momentum for grid stability

South Australian grid operator ElectraNet must
deal with over 50% renewable energy in its grid —
a formidable challenge for grid stability. The lack
of inertia by heavy power turbines can instanta-
neously bridge sudden frequency drops. To avert
the risk of blackouts, ElectraNet equipped its
Robertstown substation with two generators
with high-tech flywheels.

Synchronous condensers have long stabilized
AC grids. Although they do not generate active
current, they help balance reactive current,
representing a characteristic of AC grids.

Due to their large rotating masses, synchronous
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condensers contribute a reasonable amount of
inertia, but many grids need more. The flywheels
also multiply the inertia and restore lost inertia
in the Australian grid.

Although flywheels mean that synchronous
condensers need to draw more current from the
grid to remain in rotation, Siemens Energy devel-
opers have ensured that power losses for oper-
ating flywheels are as low as possible. The
flywheels used in Robertstown rotate in a
negative pressure close to a perfect vacuum.
This innovation reduces frictional heat and
energy losses — both would occur even if a
surface as smooth as a mirror were turning

in the air — by 90 %.

Customer

ElectraNet Ltd.

Project name

Robertstown Substation

Location

Australia, South Australia

Scope

2x Turnkey SynCon incl. Flywheel at 275 kV

Special features

Short circuit power and inertia for system strength
Flywheel connected to generator
Condition based monitoring

In service date

2021
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Brazil

6.12 FSC - Castanhal, Brazil

Optimizing the transmission line in the
Brazilian grid

With a dynamic increase in power generation in
the north of Brazil and the need for increased
transmission capacity, Siemens Energy was
awarded the FSC contract in Castanhal.

The installation of this equipment on the trans-
mission line presented several benefits to the
system, customer TPE, and the citizens.
Installing the FSC reduced the used space in the
substation. Additionally, the project lead time
was optimized compared to duplicating the
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existing transmission line. Lastly, the environ-
mental impact was decreased.

The FSC banks consist of capacitors and their
protection devices are installed on the same
potential of the transmission line voltage.
Therefore, they must be isolated from the ground.
For this, the equipment is mounted on a metal
platform containing iron, steel, and aluminum
structures, supported by insulators dimensioned
for the voltage level of the transmission line.
Another protection device for the FSC bank is the
bypass circuit breaker — the only high-voltage
equipment not installed on the platform.

Customer TPE
Project name Castanhal
Location Brazil
Scope 1x FSC, 230 kV, 151 Mvar

Special features

70% compensation degree

In service date

2012
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Norway

Russia

6.13 FSC - Hirvisuo, Finland

Flexibility in the grid by using fixed series
compensation

A significant amount of Finland’s power is
generated in the north by hydropower plants
and wind power. The Finish grid is connected to
Sweden and Norway by AC interconnectors in
the north. The main challenge of Finland'’s grid
operator, Fingrid, is to transport a large amount
of energy from the north to the south, where
most of the power is consumed.
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To tackle this challenge, Fingrid upgraded their
Rannikkolinja line (coastal line) from Turku to
Oulu from 220 kV to 400 kV. Since studies show
that system limits are defined by voltage stability
and not thermal overload, fixed series compen-
sation is the optimal solution. This technology
applies capacitive reactive power and compen-
sates for the inductive portion of transmission
losses. The alternative would be a newly built
line, but the investment cost, environmental
impact, project complexity, and feasibility are all
considerably lower in fixed series compensation.

Customer Fingrid Oyi
Project name Hirvisuo
Location Finland
Scope 2x Turnkey FSC, 400 kV, 160 Mvar, and 232 Mvar

Special features

Tailored to ambitioned climate conditions

In service date

2016
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6.14 FSC - Polpaico, Chile

Reliability in a high seismic area

Chile’s energy transition strategy has evolved in
recent years. Their goal is to convert 70 % of their
total energy consumption to renewables by 2030
and pledged to become carbon neutral by 2050.
In Polpacio, Siemens Energy Fixed Series Capaci-
tors (FSC) help to improve their transmission
capacity and system transient stability. Instead of
building new lines to provide sufficient transmis-
sion capacity, it's often better to use our Flexible
AC Transmission Systems (FACTS) technology.

Since the FSC is connected in series to the trans-

mission line, all the equipment is installed at a
steel platform at the same voltage level of the
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grid — in this case, 500 kV. For safety reasons,
the platform needed to be isolated from the
ground level with post insulators of the corre-
sponding voltage level, which withstands the
weight of all equipment.

The solution has a specific design called
V-Shape, which reduces the number of founda-
tions and insulators needed. Additionally, the
project is located in a high seismic area. Due to
these conditions, it became even more of a chal-
lenge by increasing the design complexity and
site works requirements to assure that the steel
platform would withstand the strongest force
and influence conditions of this

Customer

ISA Interchile

Project name

DS422 Project

Location

Polpaico

Scope

2x FSC 550 kV 336,4 Mvar

Special features

High seismic design, Industry application

In service date

2020
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