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SUPERCAPACITORS LITHIUM
BATTERIES

ZEBRA
BATTERIES

FLOW
BATTERIES

NaS
BATTERIES

• Procurement
 on going

30-60 seconds

Storage time

LARGE SCALESTORAGE LAB

0.5-1 hour

9.2 MW
installed

3.4 MW
installed

0.85 MW
installed

35 MW
installed

2-4 hours 8 hoursPower/Energy
decoupled

ANCILLARY SERVICES (E.G. FREQUENCY REGULATION) AND GRID SUPPORT

DEFENCE SYSTEMS CONGESTION MANAGEMENT

LOAD SHIFTINGPOWER QUALITY & BACK-UP





C-RATE
→ Discharge rate

 (approximately equal to the ratio between

 the nominal power and the energy capacity

 of the battery)

O&M COSTS
→ Management and maintenance

 operating costs
→ Charge maintenance and reloading losses

AVAILABILITY
→ Service availability of the storage system

 (including necessary periodic calibration)

LIFETIME
→ Number of operating cycles in relation

 to maximum acceptable decrease in yield,

 energy capacity and C-rate during use
→ Calendar Life

YIELD
→ Relationship between energy out and

 energy in for a cycle of reference

 (on the basis of type of cycle and therefore

 application)

CAPEX
→ Investment cost:

 • Upfront 

 • Replacement of investments over time

Module Scale
(<100kW)

Laboratory test on battery modules → Ageing test

→ Performance test

→ Heat and climate tests

→ Overcharge/discharge test

→ Overload Test

→ Short-circuit test

On-site Storage Unit tests

Grid Scale
(>1MW)

Focus Grid Scale test (field test)

→ Frequency regulation

→ Voltage regulation

→ Yield

→ Rated/overload capability curve

→ Black start

→ Defence system easement

Module Scale Test Focus (lab test)
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The Storage Lab aims to analyse the performance
of technologies selected during their use within the System.

Technology considered for the comparative testing phase:
→ Lithium-Ion      → Zebra      → Flow      → Other (Supercaps...)O
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S To collect sufficient know-how so as to be able
to select the best technology with regard to each 
application, optimising their integration with each 
other and with Terna tools.




