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Electricity Storage: a solution in
network operation

• Overview of storage technologies
• Overview of storage applications
• Storage as a network solution
• The Energy Storage Association



Storage devices can be classified
by:

• Technology type
– Mechanical, electrical, electrochemical

• Power and energy rating
– Large scale, small scale

• Application
– Power quality and reliability
– Power network applications



The Energy Storage Scene is changing...

• From: Large pumped
hydro (or CAES) and
small customer-side
battery powered
systems….

• To: New
technologies for
specific services
sized for their
applications



New energy storage techniques



The Energy Storage Scene is changing……..

Micro-SMESMicro-SMES

FlywheelsFlywheels

SupercapacitorsSupercapacitors

Advanced BatteriesAdvanced Batteries

New Technologies with
potential for “seconds”
duration storage

New Technologies with
potential for “seconds”
duration storage

Flow BatteriesFlow Batteries

New Technologies with
potential for “hours”
duration storage

New Technologies with
potential for “hours”
duration storage

Micro-CAESMicro-CAES

Fuel Cells withFuel Cells with
HydrogenHydrogen
StorageStorage



Use of energy storage

• Balance fluctuations in supply and
demand of electricity
–  short duration ~ frequency control / stability

–  longer durations ~ energy management or reserves

• Storage complements primary
generation

• Storage improves network utilisation
• Storage can be a centralised or

distributed resource



Examples of storage / generation
types

Size range 0 – 20 MW 20 – 100 MW 100 MW +

Applications
Off grid

Distributed generation
Power quality and

reliability

Distributed generation
Peaking power

Network support

Grid connected
Network services

Prime mover
examples

Reciprocating engines
Small GTs

Micro hydro

Reciprocating engines
GTs

GT, CCGT
Conventional Plant

Storage
examples

Batteries
Flywheels

SMES

Batteries
Flow batteries
Micro CAES

Pumped Hydro
Flow batteries

CAES
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Generation and storage

• Existing and planned generating
capacity used for peaking and mid
merit duties

• Defer or avoid peaking plant by
increasing utilisation of mid merit
plant

• Use storage for transmission and
distribution applications



Utility energy storage applications

Transmission and
distribution:

Voltage control

Power quality

System reliability

Asset utilisation

Generation:

Energy management

Peak generation

Ramping / load following

Load levelling

Ancillary services:

Frequency response

Spinning reserve

Standby reserve

Long term reserve

Renewables:

Time shifting generation

Control and integration

Reserve



Storage applications

0

Power rating

0 10s 1 h 2 h 8 h

10 kW

100 kW

1 MW

10 MW

100 MW

Discharge time

1s 60s 4 h30 min

Voltage support
Power quality
Un-interruptible
power supplies

Frequency
control

Voltage
support

 VAR support

Peak shaving

 Transmission
 stability

Spinning reserve
Standby reserve
Black start
Load levelling/following

 Tariff trading

 Load factor increase
 Capacity deferral
 Renewables support



Location of storage

 

 

 

 

 

 

 

 
 

 
 

 
 

Bulk supply
points 

Transmission

Large scale generation

Consumers

Distribution

 

 Large Consumers

Isolated or network?

Size of storage device? (power and energy rating)

Performance (response time)

Ownership?

Size and utilisation of T & D?

Store
Store

Store

Store

Other
distributed
generation



Storage as a network solution (1)

• Charge storage plant off peak - run
as an embedded generator during
peak periods.  Avoids transmission
costs.  Compare with small recip or
GT.

• Fuel is electricity at marginal cost.
Avoids use of fossil fuel

• Fuel flexibility and emissions benefit



Storage as a network solution (2)

• Ancillary services - frequency
response, rapid response, black start

• Contract with network operator



Storage as a network solution (3)

• Defer or avoid investment in new
distribution plant such as wires and
transformers

• Increase utilisation of wires and
transformers



Storage as a network solution (4)

• Enhance customer services
• Improve power quality
• Avoid service interruptions
• Peak shaving / load levelling / tariff

trading



Storage as a network solution (5)

• Environmental benefits
• Storage balances supply and demand,

integrate intermittent renewable
generators such as wind and solar

• Network support during periods of
islanding



The Energy Storage Association

• To maximise the profitability of energy storage
services
– reduce costs
– increase reliability, efficiency and

environmental acceptability of electricity
supply

• Provides communication between suppliers,
customers and stakeholders in the power industry

www.energystorage.org



Conclusions

• Energy storage is a disruptive technology - altering network
planning and operation

• T & D networks can use energy storage
– to make best use of assets:
– reduce standby equipment or redundant circuits
– Reduce system operating costs
– Reduce the environmental impact of the power network

• The Energy storage association is the leading international group
for promotion of energy storage


