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Biological Evolution

A& / Modern humans (Homo sapiens) appear
about 2 seconds before midnight

65 ™ \

Age of Recorded human history begins 1/4
mammals second before midnight

Origin of life (3.6-3.8 billion years ago)

Fossils
present
but rare

Evolution and
expansion of life
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IL BOOM DELLE RINNOVABILI
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IL BOOM DELLE RINNOVABILI
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E LE TRADIZIONALI?

Coal-fired generation

https://www.iea.org/wei2018/

RES = 2,2TW
NUCLEARE = O,5TW

2010 2011 2012 2013 2014 2015 2016 2017

N B Gas-fired generation
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0 —

GAS = | 5TW 118
CARBONE =~ | .9TW T

@ Southeast Asia Rest of world

Trieste 30/06/2020
Alessandro Massi Pavan



INVESTIMENTI SETTORE ENERGETICO

Global power sector investment
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ENERGIA ELETTRICA IN EUROPA

. . . . . . . CL
Share of electricity from renewable sources in gross electricity consumption in =
European countries in 2016.

Data: Eurostat 2018. m
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LE RISORSE ENERGETICHE SONO LIMITATE

Figure 1-1. World energy consumption, 1990-2040

quadrillion Btu
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Estimates of world crude oil and NGLs resources billion barrels

Average Oil Demand (2013-2035): 100

Non-OPEC Total world
Cumulative production to 2010 (a) < 446 695 1,142

S YEARS TO GO ARE 2,704/100 = 271! 1467

Reserves to be added ultimately (c 1,237

Total reserves: 2,704

World Oil Outlook — OPEC 2012
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Millions of Barrels Per Day

90
80
70
60
50 4
40 A
30 -

20

TUTTO E’ LIMITATO

W

10

__L—"

0
1900

1920 1€

B I o o m b e rg Our Company = Professional = Anywhere

HOME  QUICK NEWS  OPINION MARKET DATA PERSONAL FINANCE  TECH POLITICS SUSTAINAI

Oil, Food, Water: Is Everything Past Its
Peak?

in Sui
southwest China's Sichuan province on July 20, 2010. The temperature had reached 40 degrees ceicius. Photograph by
STRIAFP/Getty Images

By Eric Roston | Feb 6, 2012 6:11 PM GMT

n m Q*“ =] 47 COMMENTS + QUEUE

An unprecedented crisis faced America. Oil production was going to peak in just three to five
years, resulting in foreign oil addiction and economic calamity. The scientist responsible for
slapping the nation into consciousness implored industry and government to act: "The smug
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TUTTO E’ LIMITATO
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Oil, Food, Water: Is Everything Past Its

"e2 PEAK EVERYTHING

WAKING UP to the CENTURY OF DECLINES

OLITICS + ECONDOMIC CIENCE + TECHNOLOGY NATURAL WORLI

i HOW TO MAKE A DIFFERENCE ARCHIVE 1970-2011 VIDED SUBS

: civilisation and the if youtholight PEAK OIL
ter crisis wasa threat...
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southwest C Photograph by
STRIAFP/Getty Images
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An unprecedented crisis faced America. Oil production was going to peak in just three to five th water
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TUTTO E* LIMITATO

Projected world population by level of education
This visualization shows the Medium projection by the International Institute for Applied Systems Analysis (IIASA).

The researchers who created this projection describe it as their "middle of the road scenario that can also be seen
as the most likely path”.

8 billion
— Post Secondary

6 billion

4 billion — Upper Secondary

2 billion — Lower Secondary
~ Primary
Incomplete Primary
— No Education
- Under 15
0
1970 1980 2000 2020 2040 2060 2080 2100
Source: Global Projection, Medium S5P2 - lIASA (2016) QurWorldinData.org/world-population-growth/ = CC BY-SA
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Richard E. Smalley, Nobel Laureate,
Chemistry, 1996, MRS Bulletin, June 2005
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RISCHI PER LA SICUREZZA

Attacco con droni al petrolio
saudita: fermata meta della
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CONVENIENZA ECONOMICA
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TEMPI DI INSTALLAZIONE

Technology Number of years
©) solar Pv 0.5

@ Wind onshore 0.8

@ Bioenergy 1.7

@ Wind offshore 1.7

@ Geothermal 1.9

@ Solar thermal 2

@3\‘ Marine 2.2

@:} Small hydro 2.3

Nucleare 6 — | 2,51l
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RISCALDAMENTO GLOBALE

Climate chonge
is real.
I+'s happenmg

ri g h‘l’ now The Telegraph HOME  NEWS = SPC

News

UK World Politics Science Entertainment Pictures EU referendum

A - News

Italian composer Ludovico
Einaudi solemn gig in the
Arctic
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RISCALDAMENTO GLOBALE

Studies into scientific agreement on human-caused global warming

100°

Oreskes 2004 Anderegg 2010 Cook 2013

Carlton 2015
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Impact
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GLOBAL RISKS

Top 5 Global Risks in Terms of Likelihood
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Planet has only until 2030 to stem
catastrophic climate change, experts

1545 proto Alberto De Agossni - © Museo Borgatello
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SUSSIDI ENERGETICI

Study: U.S. Fossil Fuel Subsidies Exceed
Pentagon Spending

These subsidies are largely invisible to the public, and don't appear in national budgets. But according the the
IMF, the world spent $4.7 trillion — or 6.3 percent of global GDP — in 2015 to subsidize fossil fuel use, a figure it
estimated rose to $5.2 trillion in 2017. The world would be richer and healthier if the full costs of fossil fuels

were paid, according to a new report from the International Monetary Fund

The dome of the U.S. Capitol is seen behind the smoke stacks of the Capitol Power Plant,

the only coal-burning power plant in Washington, D.C.
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SUSSIDI ENERGETICI

Figure 1.20 > Estimated value of subsidies to fossil fuel consumption,
renewables and electric vehicles, and carbon pricing, 2010-2018

Fossil fuel consumption Renewables and EVs Carbon pricing
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o
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I in 2015 to subsidize fossil fuel use, a figure it
and healthier if the full costs of fossil fuels
wy Fund
[ T T 1
2010 2018 2010 2018 2010 2018
Fossil fuel consumption I Renewables M Electric vehicles Carbon pricing

The combined value of supporf measures in favour of energy transitions
in 2018 was much less than that of fossil fuel consumption subsidies

The dome of the U.S. Capitol is seen behind the smoke stacks of the Capitol Power Plant,

the only coal-burning power plant in Washington, D.C.
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Ue, approvato il Green
Deal: in arrivo mille
miliardi di investimenti
per l'economia verde

la Repubblica

Il vicepresidente della Commissione europea Valdis Dombrovskis

Il piano di investimenti per i prossimi dieci anni. L'Unione europea prevede di dedicare un quarto
del proprio bilancio alla lotta ai cambiamenti climatici.

Netherlands climate change: Court orders

bigger cuts in emissions European Investment Bank drops fossil
fuel funding
@® 20 December 2019 f © ¥ [ <« share
© 14 November 2019 E E f © ¥ [ < share
Climate change
g Climate change

GETTY MAGES

The Dutch government has struggled to cut carbon emissions since 1990

The European Union is to stop funding oil, gas and coal projects at the end of
2021, cutting €2bn (£1.7bn) of yearly investments.

The highest court in the Netherlands has upheld a ruling requiring the
government to slash greenhouse gas emissions by at least 25% of 1990
levels by the end of next year.
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QUALCOSA STA CAMBIANDO

Despite widespread expectations of another increase, global
energy-related carbon dioxide emissions stopped growing in
2019, according to |IEA data released today.

After two years of growth, global emissions were unchanged at
33 gigatonnes in 2019 even as the world economy expanded by
2.9%. This was primarily due to declining emissions from
electricity generation in advanced economies, thanks to the
expanding role of renewable sources (mainly wind and solar),
fuel switching from coal to natural gas, and higher nuclear
power generation. Other factors included milder weather in
several countries, and slower economic growth in some
emerging markets.
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ENERGIA ELETTRICA IN [TALIA
2018 2005 _

Termoelettrico 59% &1 %
ldroelettrico | &% | 5%
Fotovoltaico &% 0%
Eolico &% | Yo
Biomasse &% 2%
Geotermico 2% 2%

Le rinnovabili hanno coperto Il 20% della produzione
di energia elettrica nel 2005 e Il 40% nel 20 | &l
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la domanda elettrica nel “lockdown” scende
del 18%. Le rinnovabili salgono al 42%

CONSUMI ELETTRICI ITALIA
11 marzo- 23 aprile 2020/2019

2020-2019

Qualenergia.it
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ENERGIA PRIMARIA
- Power Sector . . Heat ' . Transportation

From RES 40% From RES 20%

From RES 6.5%

ITALY’S NATIONAL ENERGY STRATEGY 2017

:: PRIMARY :: S W)

ENERGY POWER
® © s SECTOR
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20 17.5% onstmption 20
10 10
0 0
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SEMPRE PIU" ENERGIA ELETTRICA

Total final energy consumption breakdown by energy carrier (%)

2016 REmap Case 2050

3955 RE share in DH: 9%

Total final energy consumption v

35 ]. EJ RE share in DH: 77%

Total final energy consumption v

5% District heat

5%

Modern blomass

16%

Modern biomass

1%

Traditlonal blomass

4% other RE

< 10%

Natural gas

19% 13% 499

Electricity ol Electricity

RE share in Electricity: 24% RE share in Electricity: 86%
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PERCHE" EN

ERGIA EL

Fonte a maggiore exergia

Criva di massa

“ratica da usare

Trasportabile su lunghe distanze

mpatto nullo in fase di utilizzo

CTTRICA?

Economics

Theory and Applications

LA TRANSIZIONE VERSO IL 50% DI ENERGIA

ELETTRICA PASSA ATTRAVERSO UN PROFONDO

CAMBIAMENTO DELLA RETE ELETTRICA
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PORTATA — QUANTITA" D’ACQUA

La portata dei corsi dei
fiumi s1 misura in itri o metn
cubi nell’'unita di tempo
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INTENSITA’ DELLA CORRENT

T

La corrente elettrica €
analoga alla portata d’acqua
€ Sl misura In ampere
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SORGENTI DI CORRENTE ELETTRICA

oy ”

) o

R —
B iog

*"DURACELL

Trieste 30/06/2020
Alessandro Massi Pavan



R

N

Trieste 30/06/2020
Alessandro Massi Pavan

4 -



LA TENSIONE ELETTRICA

La tensione elettrica é
analoga alla pressione
idraulica e s1 misura n volt
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POTENZA

’

2 I
KA
’/é//"'
3/////"’ 4
./,{l///. /

———— e ———
- i —— =
PES =t o —_— ’u R
— S
- - - =
— *.—,@
—_— ~ 'z LN -
-— “_‘. o I“- 7A) \1! - Sg—
. * ,J ——
) 3 -
’

714, o, e 7, / M=

LR S L Y/ % -

"/%7/4{77/////7"'”4;” G i
T e

Trieste 30/06/2020
Alessandro Massi Pavan



F

LA POTENZA ELETTRICA?

La potenza elettrica equivale al prodotto tra la

tensione e la corrente e s1 misura In watt
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ENERGIA ELETTRICA
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UN PO’ DI STORIA

tangement of the Appuratus. showmg¢ the supports of the cable

HIRN'S TELODYNAMIC APPARATUS.

Transverse section of
the pulley groove. actual size

P passing mountain
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L'ILLUMINAZIONE ELETTRICA
FINE DELL'OTTOCENTO
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| TRASPORTI: PRIMI DEL NOVECENTO

Curve o/ Brooklyn Terminal, Brow?W, q’fe ;
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- PRIME AUTOMOBILI: ELETTRICHE!

The Electric Sensation of 1909

The Baker Electric Runabout has unusual speed and a mileage capacity of one
hundred miles. It is swift, noiseless, and easy of control in congested streets.

The Ideal Car for Professional and Business Men

Our catalogue describing our latest models of Baker Electric Runabouts,
Victorias, Coupés, Roadsters, Broughams, Landaulets, ete., mailed on request.

THE BAKER MOTOR VEHICLE COMPANY, 33 W. 80TH ST., CLEVELAND, OHIO.

Agencies in the principal cities.

Doos09S
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LE PRIM

(lluminazione, trasporti, motori,

le prime esperienze di

generazione distribuital

E RE

C T I:LETTRICI‘IE

@ Corrente continua

@ Diversi hvelll di tensione

@ Dwerse linee elettriche

@ Generator vicini ai carichi:

Trieste 30/06/2020

Alessandro Mass

i Pavan

t [DC:I www.explainthatstuff. .com




ERSO UN SIST

“MA CENTRALIZZATO

o7

v Nuova «commodity»

v Due generator!

¢ 10 P per lampada dal

tramonto a mezzanotte



ILLUMINAZIONE A MILANO: 1663
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VERSO LA CORRENTE ALTERNATA

@ Diversi livelll di tensione

P=V %I Perdite o« [?

E necessario aumentare la tensione In
guanto le perdite sono proporzional al

quadrato della distanzal

Trieste 30/06/2020
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ALTERNATING CURRENT

Electric charge periodically reverses direction and
is transmitted to customers by a transformer
that could handle much higher voltages.

DIRECT CURRENT

The flow of electricity is in one direction only.
The system operates at the same voltage level
throughout and is not as efficient for high-

voltage, long distance transmission. 2
Alternating current runs/through;

s @

Car Motors Radio Signals Appliances

Direct current runs through:

0 B

Battery-Powered  Fuel and Solar Cells Light Emitting Diodes
Devices

\I/\'/

| B

Thomas Edison, the youngest in his
family, didn’t learn to talk until he

was almost 4 years old.

“Genlus is one percent inspiration
Edison promised Tesla a generous reward if he could smooth and ninety nine percent perspiratio
out his direct current system. The young engineer took on the
assignment and ended up saving Edison more than $100,000

ineering

-Thomas Edison

{millions of dollars by today's standards). When Tesla asked De rrent)
for his rightful compensation, Edison declined to pay him. /“\\\
Tesla resigned shortly after, and the elder inventor spent the Incandescent light er circuit; radio transmitter; 4 : x
rest of his life campaigning to discredit his counterpart. making technolog) light; AC motors and electric / \

DC motors and el power generation system k

A
e N
- N

In order to prove the dangers of Tesla's alternating

current, Thomas Edison staged a highly publicized

electrocution of the three-ton elephant known as

“Topsy.” She died instantly after being shocked with Jerst
a 6,600-volt AC charge,

=

SCURCES: CHENEY, MARGARET. "TESLA: MAN OUT OF TIME" UTH, ROBERT. "TESLA: MASTER OF LIGH

Trieste 30/06/2020
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iEElvEackilc W Rt At Gentz In 2007, Con Edison ended 125 years of direct

current electricity service that began when
Thomas Edison opened his power station in 1882,
| his mind in detail before fully constructing it It changed to only provide alternating current

In 1915, both Edison and Tesla were to receive

Nobel Prizes for their strides in physics, but uitimately, neither won.
It Is rumored to have been caused by their animosity towards each
other and refusal to share the coveted award.

COLLABORATION BETWEEN GOOD AND COLUMN FIVE



LA CORRENTE ALTERNATA

No. 381,868,

NOUTACCCP1951r

"
Z.
z

oA
&~
s>

BT
BRIACIOLIMHACH
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SISTEMA ELETTRICO CENTRALIZZATO

Flusso di potenza unidirezionale

Trasmettitore di enerqgia elettrica  Distributon di energia elettrica

\ \
( | \
20/400 kV 400/150 kV 1 50/20 kV 20/0.4 kV
Trasformatore Stazione Cabina Cabina
Elevatore AAT/AT Primaria Secondaria
|._
C-#D—#——#———#——CD— B
Distribuzione Distribuzione ;5 S
Generazione Trasmissione AT MT N
S E— 7 H TR
0
Produttor! Utilizzazione AT Utilizzazione MT Y/am a
di energia Utilizzazione BT
elettrica
\ J | Y J
GLI UTENTI Utenti Commercial/industriali Utent
SONO PASSIVI —
Trieste 30/06/2020 Domestici
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PLURALITA’ DI SOGGETTI

ooz

Energy to Serve Your World ™
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PLU RALITA" DI SOGGETTI

‘‘‘‘‘

GI| attori del mercato

Attivita in _Saggett)
P — istituzionali
Integrated competizione Attivita regolate
b NG ‘ i
. Produttori . TERNA : 25,5565'
* Grossisti / ~ « Distributori s
. . ‘
Venditori B
L Consumatori
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DIVERSE TIPOLOGIE DI RETI

* Tensione nominale: potenza e distanza
(BT, MT, AT, AAT)

e Funzionamento
e Corrente: AC, DC

* Topologia: radiali, maglate

L
P e

. . —
%%MH MT /BT Lk &=
**’*—CD—’H*V._E

P —
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SISTEMA ELETTRICO - GENERAZIONE

20/400 kV

G#-D

Generazione
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SISTEMA ELETTRICO - TRASMISSIONE

20/400 kV 400/ 150 kV
Trasformatore Stazione
Elevatore AAT/AT

G+ D)—#—CD

Trasmissione
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1 &‘,\.

/

K, ~
Eventi climatici
esiremi

Elettrificazione

dei consumi

Ruolo del TSO

ETE DI TRASMISSIONE - TERNA

E—
Austria

Switzerland

2+ 1 +1+1
(12+1) Pyt 1K )
| France I /®

(442 & ) o-5° i
=1 .

> Slovenia (2 +2+1)

o« I I Montenegro

France 2 )
(3) S -®

..\\. Greece
2

m 5

‘@ (1 +1) —
I'.
. - .
Nk o—e Existing Tunisia f
®&—® Permitting Procedure 3
Riduzione generazione 9 " Malta (1)
da termoeletirico T ®---® Under construction
®--® Undergoing study

Crescita RES

<

Sicurezza

53

Adeguatezza

2 (2 =

Qualita del - .
Servizio Resilienza Efficienza

N L -
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SISTEMA ELETTRICO — STAZIONI AAT/AT

400/150 kV

Stazione
AAT/AT
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SISTEMA ELETTRICO — UTENTI AT

20/400 kV 400/150 kV

/// 11/
G+ CO—#+—D—#

p : .
Utilizzazione AT el it ¥ B
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SISTEMA ELETTRICO — CABINE PRIMARIE

1 50/20 kV

Cabina
Primaria

D—#— D~
ﬁéL
y/a
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SISTEMA ELETTRICO — DISTRIBUZIONE MT

150/20 kV

AD—#——CQD—
Distribuzione —A

MT 7R Y

7§§L

Trieste 30/06/2020
Alessandro Massi Pavan



SISTEMA ELETTRICO — UTENTI MT

Il Campus universitario

Piazzale Europa 1, Trieste

1 50/20 kV

s
‘(ZZ) 777

Utilizzazione MT

A

Trieste 30/06/2020
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SISTEMA ELETTRICO — CABINE SECONDARIE

20/0.4 kV

Cabina
Secondaria

%M@
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SISTEMA ELETTRICO — UTENTI BT

20/0.4 kV

Bl alamy ;tock photo

Utenti BT
400 e 230V

Trieste 30/06/2020
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Distribuzione BT



SISTEMA ELETTRICO
CENTRALIZZATO

Flusso di potenza unidirezionale



LA GENERAZIONE DISTRIBUITA
E IL SISTEMA IBRIDO

Flusso di potenza bidirezionale

Distribuzione Distribuzione
AT MT

(O#-D—#—CO—#——TFC—#—TC0— ,
Generazione Trasmissione 7% 7%; GD /7’ 7

GD —7# GD —# GD 4
///
777

GLI UTENTI SONO SIA GD /;j/

ATTIVI CHE PASSIVI
PROSUMERS

Utilizzazione BT
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/77
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V774
777 (D

/1
GD /17

/77

S
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i

/17

GD

ERAZIONE DISTRIBUITA
aD—

/L

GD
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GD

/117

///
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GENERAZIONE DISTRIBUITA

Tagla mitata
Connessa a diversi lhivelll di tensione

Opesso connessa alla rete di distribuzione sul
lato «utente del contatore» - autoconsuomo!

Diverse tecnologie: fotovoltaico, microturbine,
celle a combustibile, turbine eoliche, motor a
combustione interna

Permette di ottenere benefici economici,
tecnicl € ambientall



RITORNO ALLA CORRENTE CONTINUA

Nuove fontl in corrente continua

Ci

FUEL CELL

2 SAMSUNG
4 SLB-10A

3.7V(3.78)1050mAh(min 1030mAh)/3.8Wh
3,7V(3.78) 1050mAh(min 1030mAh) /3 .8Wh
Li-ion battery | Pile Li-ion | llumwi-#orHas Garapes

| Pile Li-ion | Mami-
AT
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RITORNO ALLA CORRENTE CONTINUA

* Un viaggio durato | 50 anni ci ha riportati al
punto di partenza ...
Generazione distribuita e corrente continua

e Nuowvi utihzzator! in corrente continua
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| CONVERTITORI ELETTRONICI

SISTEMA AC

| Raddrizzatore

Irieste 30/06/2020
Alessandro Massi Pavan

SISTEMA DC

DC chopper

SISTEMA DC




PREVISIONE PRODUZION

1

From: 10/06/2020 To: 10/06/2020 Last update: 10/06/2020 09:00
-5
&
5. T 51
t?s i FER:
20 i | e3Gw
i FER
i 53GW i
Frequency :
50 Hz
f"-+-""s
” ~ &
/ t \ [ o |
[ \
35.0 2017 2030 PNIEC
. Carbone Olio combustibile Gas naturale . Nuovi accurnuli [l Idroelettrico*
Eolico Fotovoltaico Altre FER
Load Generation 300
(Consumers) : : . ‘
& —%— Forecast
g - —&—— Measurements |
Abs Error
N\
250 sl B -
N

Capacity Market

12:00 AM

EM 2:00 PM ® 9
The Capacity Market (CM) is one of the o ‘\ ‘8
key policies of the Electricity Market -5 P 1
Reform programme. The CM aims to ‘ | i
ensure the future security of our ] | fr)
tth t ‘ f
e ectricity supp& owes' cos = (l d‘ﬁ‘
= ( % |l
| ? I
d) | # \
o | |
rs) \ Sy
O.‘ ‘ ‘ SR i
L A [
% 1 I % }
& ; \..w.wfg é&wée 1‘) 5
Trieste 30/06/2020 R RS

Alessandro Massi Pavan day of the year



PREVISION

g CO,/kWh

Dollars per MWh (2018)

CO, emissions intensity of electricity

India

400
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Oh 12h 24h

European Union
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1
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Wholesale electricity prices
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2018 2040 =—=Stated Policies ====Sustainable Development
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STOCCAGGIO ENERGIA ELET

https://www.extremetech.com/wp-content/uploads/20 | 5/05/Tesla-power-demand-illo.jpg

TIME SHIFT

MORNING DEMAND

EVENING DEMAND

PEAK SHAVING

Peak Shaved peak ESS* discharge
demand demand

Peak load
____| _transfer {___

N
@ k€_,) ESS charge

Grid fees
https://www.edf-re.de/

SIESTORAGE
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MICRORETI

&) o
Diesel Generators

Advanced Energy Storsge ‘
™~

rE_9
CLEANSPARK,

Wind Turbines

https://www.canaleenergia.com/ Energy Cansumption

CONSUMER 4 PROSUMER

https://www.energy.gov/
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SMART CHARGING

100 o
=
4
—~

80 &
@
o]4)

60

40

20

Oh 6h 12h 18h 24h

= \/13jOrity evening peak charging

wms \|@jOrity smart home charging
Optimised charging

CO, emissions intensity (right axis)

| veicoll elettrici potranno anche essere utilizzat
per dare servizi alla rete elettrica (V26)
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MICRORETI E MOBILITA’

Circa Il 70% dell’energia elettrica consumata

h dal veicolo é rinnovabilel
Ia % UNIVERSITA

Webinar 01/06/2020
Dipartimento di Ingegneria e Architettura Alessandro Massi Pavan DEGLI STUDI DI TRIESTE




VIRTUAL POWER PLANTS

|l =

0000 ‘é 3
" EEE 3
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V. 11 4
Wind Power Electricty Market
7 ﬁ"u‘." Generation
Photovoltaic

Il =

Virtual Power Plant

Fule Cell
2
Micro Turbine o
<0 ° T

= i 000

000
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Energy Storage System Civil Load Industrial Load
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SISTEMI ELETTRICI SEMPRE PIU® SMART
SMARTGRID

VIRTUAL POWER PLANT

DG [

¢ —— — i
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)|
L e e =
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IL RUOLO D

Fasce orarie dell'energia elettrica

CLL

F1 (ore di dalle 8:00 di mattina alle 19:00 dal lunedi al venerdi, festivita nazionali
punta) escluse

F2 (ore dalle ore 7:00 alle ore 8:00 la mattina, dalle ore 19:00 alle ore 23:00 dal

i ) lunedi al venerdi e dalle ore 7:00 alle ore 23:00 il sabato, festivita nazionali
intermedie)

escluse

F3 (ore fuori
punta)

dalle ore 00.00 alle ore 7.00 e dalle ore 23.00 alle ore 24.00 dal lunedi al
sabato, la domenica e festivi tutte le ore della giornata

F23 (0 F2+F3) dalle 19:00 alle 8:00 di tutti i giorni, comprese le domeniche e i giorni
festivi. Questa fascia comprende le ore incluse nelle fasce F2 e F3

e
S
g

\ ‘

-l
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INV

ESTIM

2010-18

Stated
Policies

Sustainable
Development

L

200

ENTI NEL S

400 600 800

ETTOR

m QOil
m CCUS

1

" | IRICO 20!9 2040

: MCoal

Natural gas

Nuclear

M Hydro

Wind

Solar PV
Other RE
Transmission
Distribution

M Batteries

1 000 1200 1400
Billion dollars (2018)

Il settore elettrico rappresenta dal 50 al 67%
degl investimenti globall nel settore energia

Di questi la meta nelle reti
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SFIDE ELETTRICH

1

RESILIENZA
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SFIDE ELETTRICH

1

_]

Access to electricity

et it sl & @+ S B5 S B § Py B BB Fe® @e® B
fjassssTivere A

«—=Sub-Saharan Africa ====Developing Asia _
Latin America North Africa == Middle East

b

= 2010 2020 2030
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SFIDE ELETTRICH!

1

Total final energy consumption breakdown by energy carrier (%)

2016 REmap Case 2050

3955 RE share in DH: 9%

Total final energy consumption v

5%

Modern blomass

351k RE shareinDH: / 1%

Total final energy consumption v

% Coal

1%

Traditional blomass

0.4% other Re

Natural gas

19% 13% 49+

Electricity ol Electricity

RE share in Electricity: 24% RE share in Electricity: 86%
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Total final energy con:

395e

Total final energy consum

CTTRICH

1
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I'LL BE HAPPY WQEN
THIS 1S OVER.
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RETI ELETTRICHE E TRANSIZIONE n & St
ENERGETICA

Alessandro Massi Pavan
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www.awarenergy.eu

. UNTVERSITA
.27 DEGLI STUDI DI TRIESTE

GRAZIE!
apavan@units.it

COLL=GIO

UNIV=RSITARIO

LUCIANO
FONDA

P RITVEST =



mailto:apavan@units.it

