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Business
area

Division

Electrification

Distribution Solutions

Smart Power

Smart Buildings

Installation Products

Power Conversion

E-mobility

Motion

IEC LV Motors

Large Motors & Generators

NEMA Motors

Drive Products

Systems Drives

Service

Traction

Process Automation

Energy Industries

Process Industries

Marine & Ports

Turbocharging

Measurement & Analytics

Robotics &
Discrete Automation

Robotics

Machine Automation

—
Fully decentralized business model with 21 Divisions
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ABB Large Motors and Generators, Västerås

SYNCHRONOUS MOTORS &
GENERATORS

SYNCHRONOUS CONDENSERS

VHV SYNCHRONOUS MOTORS

TRACTION MOTORS

AFTER SALES & SERVICE

450 EMPLOYEES

22 000 M^2

+4000
SYNCHRONOUS
MACHINES GLOBALLY

FINNSLÄTTEN
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Power system classification
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Power system classification

Rotorvinkelstabilitet Frekvensstabilitet Spänningsstabilitet
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Power system classification

Källar: SvK
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Ancilliary services in Sweden
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Power system classification
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—
Power system classification

Rotorvinkelstabilitet Frekvensstabilitet Spänningsstabilitet

FFR



Synchronous condenser – What

What is a synchronous condenser?

A rotating electrical machine

A motor or a generator?

A motor driving no load or a generator without a driver?

Regulated like a synchronous generator through excitation control

– To produce

– or to consume reactive power (MVAr)

Re-born technology

– Necessary due to changes in electric power generation

• SynConʼ s provide Inertia, Short Ciruit Power & MVArʼ s



Synchronous condenser – What

A small pony motor is speeding up the synchronous condenser
to the network synchronous speed with the help of a speed drive

Excitation will be fully connected, the voltage and the power factor
regulator will start to operate, based on the voltage and power factor
reference

When synchronization is reached between the network and the
synchronous condenser, the breaker to the network will be closed.
The SC is running on-line

After successful synchronization, the pony motor will be
de-energized, and runs idling with the SC
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Synchronous Condenser - Why

Inertia  support (frequency stability)

Synchronous Condenser supports the grid with instantaneous inertia (rotating mass):

+/-∆𝒇

MWs
None-synchronous
generation:
Wind, Solar, Tidal, Energy Storage
(BESS)



Synchronous Condenser - Why

Fault level contribution

Synchronous Condenser is strengthening the grid network (seen by other equipment)

Fault current is uncontrolled & defined by the electrical
parameters of the synchronous condenser
• High amplitude fault current
• Predominantly inductive fault current
• Significant negative sequence fault current

component
• Represented by sub-transient, transient and steady-

state time frames (Xd”, Xd´, Xd reactance)
• Large rotational inertia

Inverter Based Resource:
Fault current is tightly controlled by IBR control scheme



Synchronous Condenser - Why
Capability diagram

over-excited

under-excited

Produces reactive power

Absorbs reactive power

MVAr support (voltage regulation)



ABB Synchronous Condenser Package
Overview

Up to 80 Mvar (higher
output with parallel units)

Increased short circuit current
capability up to 80 kA

Control panel for C&P, excitation
and  monitoring of the SynCon.

VSD for the pony motor

Forced lubrication for the bearings
on the condenser and  flywheel

Total inertia up to 450 MWs with
flywheel

Start via variable speed regulated
pony motor

Air cooling units to cool the cooling
media

Redundant water pumps

Flywheel (optional)

Pony motor

Air cooler units

Pump unit

Synchronous Condenser

Main terminal box

Control room

Lube oil system



Synchronous condenser engineered package – Finley Solar
Park Australia
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Installation from site Borunga S/S, North South Wales, synchronous condensers with water cooling
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Statkraft
Lister Drive,
Liverpool, UK

ABB’s synchronous condensers are being used to stabilize the UK power grid with growing renewable energy.

Thanks to a close, trusted collaboration Statkraft have signed a 10-year services contract.

High inertia
system

Ensures that network
frequency and voltage

are stable

Essential
for grid reliability

Close
collaboration

Rich industry
experience


