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Today’s main challenges of the energy system

“"Energy
underpins economic
growth. Given
energy’s
for industrialization
and infrastructure
building, energy
prices strongly
correlate with the
global business
cycle.*®

Reliable
power
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Europe

emissions by 40%
by 2030 and will
p{oduce 27% of its
energy from
renewable
sour ces.
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Resource
efficiency

w i “Didtributed ¢nergyt

is also likely to

i ncrease.
Decentralized
generation will call
for changes to the
electricity network
and, to ensure
flexibility, the power
sector will need to
become more
intelligent and
computer-

controll ed.

$The
achieving public
awareness, positive
experience and
acceptance as a
pre-requisite for the
successful full scale
roll-out of a smart
grid has not only
delivered a positive
stakeholder
response
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Key challenges driving the implementation of
Microgrids

Microgrid Technical Challenges Customer Challenges

Economical Index:

cost/kWh, Energy security
(reliability of infrastructure, energy
import dependency, energy
efficiency use), presence of remote
areas

Efficient Energy Use

o Positive Business Case
Reliability / Security

Political Index:

Taxes on fuel/CO,, Environment
targets, Subsidies scheme,
regulatory framework for

Integration of Renewables e (e )

a Long term investment, Promotion



Identified Applications for Microgrids

Campuses / Universities

optimi zed us
intermittent generation
and increased efficiency.

Remote Locations

Il ncreaseofl st
supply and grid resilience
through on- and off-grid
functionality.

Industry
optimized energy manac¢.. optimized economic
better controlled energy costs and CO, footprint. system through peak load management and

limitation of grid extensions.

Critical Infrastructures /
Military Institutions

perf



Microgrid Shelter
An innovative microgrid solution for remote locations
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Current technological challenges: to have flexible infrastructure both in terms of operations and logistics:

p=

a system that is able to be moved where it is necessary, that is able to produce/store energy,
to be monitored from remote and to operate stand alone.

This is why the Microgrid Shelter prototype was developed and produced.



Microgrid Shelter Packaging
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Microgrid Shelter Architecture

Diesel generator
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Photovoltaic
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Power
electronics
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Load and/or Grid

The Microgrid Shelter is built up by the
following elements:

a) Renewable generation: 2 photovoltaic
plants of 5 kWp each; 1 wind turbine of 10
KW

b) Energy storage: 2 electrochemical storage
systems of 30 kW and capacity of 90 kwWh
each;

c) Traditional generation: 1 diesel generator
of 30 kVA and 750 litre tank

d) Electrical loads: base power 2,5 kW, peak
power 5,5 kW at 400 Vac and 2 kW at 24 Vdc
(loads are in island, not connected to the
main national grid)



Control and Communication

Features

C PV, Wind & Storage
connected to 690Vdc Bus.

C PLC and CU balances
energy flow on DC Bus based
on available RE, load
requirements & battery charge
status.

C Compact RTU for IEC 104.




Renewable Generation

Wind Turbine & Photovoltiac Panels Specifications

Wind Turbine:
C 10kw
C 18 meter lattice tower

C 6 meter rotor blade

PV Panels:
C 2 x 5kWp plants
C On top or next to Container




Energy Storage

Electrochemical Energy Storage

Specifications

C Sodium Nickel Chloride

C Internal temp of 300 °C

C External temp -30 °C - 60 °C
C 2 x 30kW of 90kWh each




Traditional Generation

Diesel Generator Specifications

30 kva

750 Litre Tank

Directly onto AC Side
Energy Storage Recharge
Black Start

Emergency Supply to Load

O O 0 0 OO




Conclusion

Bring electricity in remote
areas where grid connection is
not available and refuel costs
of locally generated electricity

Is very high
U

Able to produce/store
energy, therefore constant
power supply

4 . .
Quick to install

system that can be
shipped all over the
world

Very flexible
infrastructure both in

~\

terms of operations and

logistics

Multiple RE
sources ensures
higher availability

of supply

Monitored from
remote and

alone
)

N
operated as stand
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