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Operating Plan O © ASelectable A
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Support these parameters by using
Electrochemical Model & Parameter Optimizing Technologies
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Sicily is the biggest region of Italy
and the biggest island of
Mediterranean with 5 million
people.

Under the renewable energy
point of view, there are lot of
natural resources such as wind,
sun and also significant sea
currents.



7
—
X

T2 JrEA <Y H—/BI#E

=
X\

=
=

=
=




"

=2/




B kP

LSS

&

13)7 %

P 0 0 ¢ —
NN ) —

PR —
. = m

T
UTTTELE

——




Sade lagale Terma Sph - Viale Egidio Galbani, 70 - 00156 Roma - |
C Tal. +39 OBB3138111 - www.lema.l
ﬂ LuraZ iors | o LG r
‘* Aelazianl Esteme Req. Impress di Roma, C.F g Bl 05779861007 A.EA. B22418
.L & Comunicaziona Cap, Soo. 440, 188838 Ewro (&l 30 aprile 2009) i.v

The “Energy Bridge” between Sicily and Calabria:
the environment in the front line

An additional 700 MW of production from renewable sources

170 km of dismissed overhead lines due to the removal of 540 out-dated pylons
Environmental impact reduced thanks to the use of new single pole pylons

670 thousand fewer tons of CO2 a year in the atmosphere

® 8 & @8

Environmental and technological records make the 380 kV “Sorgente-Rizziconi" power line between
Sicily and Calabria an excellent infrastructure and one of the most impressive electricity transmission
lines in Europe and one of the most important lines for energy transmission in Italy. It is the longest
submarine connection in alternating current in the world, with a 38-kilometer segment (on a total length
of 105 kilometers) under the Tyrrhenian Sea, which bypasses the strait of Messina and joins the
Sicilian electricity grid, by way of Calabria, with the grid on the mainland.



SET )RR (BRINED RIFER)

l'-“ 'J1

CFITEDRNFHEE

Elaberaziona Uffido Speciaie Cosrdinamento Iniziative Energetiche su Cartegrafia TERMA  Glugno 2008

TRAFANIE LE
=
iiasel - . b2 caMPOREALE & *1vnmnmﬂu Y
M HARSALN || 27,57 BER 'HN 2201 SELAFANT RG] s :
- .“m‘_‘ Nl(n:iﬂ.

STLAFANE BAGK] l:. ‘

MONTEHAGLIORE B, F.oCALTARUTURD T SARED
A7, CALTRVITELRO 2

¥

i

|k

i

eReeE

R iz

iuizj

1]
- Eale Tampic Puas snis il
wmurﬂ-s&

Fopt i bl

g 10 A 40 60 km

coperighi GEOnea - I=vhuio Geografico Da Agosing, 2004



DFYTBEIL. BEREEIRILEXF—TI30%Ha+.
E(CIEBHREN109%ELRY /2 TEEAHA

127 DENRER-EN

SVILIERA
AUSTRIA
SVIZZERA 850 /
|-.' ".I e i 4.3 SLOVENIA
FRANCIA 181 % L TN R
CORSICA
(FRANCIA)

Fig. 3: external and internal energy exchange (arrows) and consumption (circles) for Northern,
Central, Southern, Sicily and Sardinia zones in Italy in 2007 (figures are in GWh).

Source: Claudio Basso Fabio V. Matera , DEVELOPMENT OF RENEWABLE ENERGY IN SICILY
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Sustainable Development and Energy Saving Laboratory Project

Energy Managomont actons with| 21"/t 1 —5, 32 L—332 £ T
s KIFDTFTUREALIZE DT
) DR REBR
INPUTS N )
- Heating water out of appliance
- Typical days '“V‘
- Typical apartment:
Morthern Europe
Southem Europs
= CECED appliance energy profiles Energy
- Other devices enaergy profiles SRET— == production
- Number of use par day E Sl S information
-Appliance percentage of presence ‘ AT
Lt Study
s il v Results

Energy savings have been considered both at house level and at grid level in four European
Countries: Italy, France, Germany and United Kingdom.
Four scenarios have been considered, being:

* Scenario 0: typical house,

s Scenario 1: house with intelligent on/off;

s Scenario 2: house with intelligent on/off plus advanced actions,

& Sreamars - hanes aath intallioesnt oanfoafF aloe advancad actioane malone watar heatimer
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- o reduce power peaks in the grid
- o minimize grid energy losses

Scope:

- couniny-wide

Actions:

- imposing constraints on powsr
damand

a.g. by setfing & power threshold) _._/

Conirol Actions

Purpose:
- to reduce power peaks in-house demand
- to minimize in-house ensngy losses
Scope:

-on & per-housea conirol

Actions:

imposing constrainis on power demand

Fig 2.1 - DSM functions block diagram.
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&.g. shifting appliances activation
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+ reduce peaks, power insses
and ensngy waste:
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+ niot to exceed the contractual
power limat
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'/r Advanced control ‘\l

2.g. controlling applances
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* raduce peaks, power losses
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(2) EPRI H# XA
ARRA*-funded utility energy storage projects

* ARRA : American Recovery and Reinvestment Act, kBB £ - B &%

SuetzinX 1 MW | 4 MWhH
tsothermal CRES MA / HH

DTE 800 KW J 250 kKWh LI-lon
M1 A1 23) NTSEG 145 MW Ady, CAES

PGE &5 MW 125 MWh Ligon Watkinz Glep, MY (EPRE

Salem. OR (EnerDel)

’ NGrid SOOEW 3 MWh ZnBr
\* il S L Bl Everstl. M (Prergium Powsr)
. yraclee, NY (Premium Power|

PJR 20 MW Flywhes!

SMUID 500 KW { 3 MW ZnBr Chicago, il R oason) "-.
Bacramento, A LPremium Powsr) OTE SO0 WW 150 kWh Li lon
25 EWH Li-ion = KA [AT23)

- SMUD 5 kW ¢ 8 kWh Li-ion "
Barkeley, CA (See (Saft] KCP&L Lidion
Kansas City, M D'[Dow, Kokam, Semens)
W Zn-Air Flow Battery Carnegic Melon Na len

Modesio, CA [Primis) e Pitisburgl, P& (i la)
AEP 2 MW Li-ton for CES
_"}.\_ Ot ilntemational Battery, 53&C)

Amber Kindlics Flywhee)
Fremont, CA [LLFL)

PG&E 300 Ay, CAES
Kern County, CA(EPRI)

SCE & MW J 32 MWh Li-ion
Tehachapi, CA | AT23)

*E *
Irontl Chirome ﬂmr tlmt::nr /

Modesto, CA [Krech Corp )

FHik Ady. Lead Acid
SCE Distributad Li-ion Enitiative AlDuqueTgie, N [East Fann) **
Southem CA (LG Chem)

Duke 20 MW TBDO Wind Suppon
Hotrees, TX

*List is not complete

CAES
* Li-ion i% (Compresses air * Zn-Br flow ik Flywheel * Others

energy storage)

[Source] EPRI “Electric Energy Storage Technology Options — A Primer on Applications, Costs & Benefits” 72
Dan Rastler (EPRI) “Challenges to Commercializing Energy Storage Systems within the Electric Enterprise”
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e Current Scenario (= CSR)

— Providing surplus BTS energy for charging mobile phone, or common utilities,
such as street lights.

 New Strategy (= Off-Grid Power Supplier)
— Invest additional power supply & distribution.
— Providing sufficient power for local business use.
— Apply M-PESA prepaid system.

s

,,Source) Kitonyoni Project, Makueni, Kenya




Collaboration to establish Digital Grid in Kenya

Small investment for Digital Grid controller, which has remote switch for prepaid tariff.

Car battery is prepared and managed by End Users.
Power line is installed by KPLC/REA.
Mini Girds can be connected to Main Grid through Digital Grid Router.

Active learning process of how to use battery and solar power is very important.

Solar BTS Business User in Community

DG

Controller

Devices

Battery
I " Remote
I On / Off
;ST TTTTI TS . Exchangé\\“‘ S
1
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