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Hiilipaastot kasvavat edelleen

I. 20% vaestosta kayttaa 80%
[energia] resursseista

Puolet vaestosta tienaa alle $800
vuodessa

45 Fossiiliset polttoaineet >80%
Gt energiasta, 0ljy>98% liikenteesta
. Hiili (sahko) ja oljy (liikenne)
80% COz2:sta
_ Tavoite: CO2 alas 60% 2050,
- o . .
20 & [‘ 4 % >80% teollisuusmaissa
EWorlD: VI. 65% energiasta kaytetain
| ~— ENERGY : o
990 OUTLOOK kaupungeissa (80% 2040)
2035 4 A0

h VII. >80% energian kasvusta idassa ja
kehittyvissa talouksissa
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Energiateknologiavaihtoehdot
v:een 2050 (Eea 2014)

Technologies Nuclear 7%
60
50 ® Power generation efficiency and
fuel switching 2%
L]
40 Renewables 30%
20 ¥ End-use fuel switching 9%
M CCS 14%
20
10 ¥ End-use fuel and electricity
efficiency 38%
n' | | | | | | | | I EDS
2011 2020 2030 2040 2050

International Energy Agency (2014), Energy Technology Perspectives 2014, OECD/IEA, Paris
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Investointien painopiste siirtyy
uusiin jJa innovatiivisiin tekniikoihin

2000 | Oz a3 O oG 6 oy ol O i i | :-:I:IJ.

1 Inclacles Ellxy, Horasy snd Swirarand
1 New RES romprissswisd, sodar, blomam

Sources: Platis Pos ervisico Eserdnin; ELURELECTRIC lssovabasdictize Plan Taskiaroe szakab
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80% RES-
investoinneista
paaosa tullut
sahkodsektorin
ulkopuolelta

50% tulevista RES-
investoinneista
sahkosektorin
ulkopuolelta

n60% globaaleista
sahkontuotannon
investoinneista
uusiutuviin 2035



Uudet (hajautetut)energiaratkaisut

Figure 3 « Producing significant shares of heat, power and biofuels from locally available resouroes including solar, wind, ocean, geothermal, energy
crops and blomass from wastes, could be a future option for a munidpality
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Urbaani uusiutuva energia
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Alyenergiaa
alyverkoissa alykaupungeissa

008 HETL ENERGY INC.

The potentiol bosefits:
o Lo cont o e

SMART GRID

A vision for the future — a network Demand management
of integrated microgrids that can ) Use can be shifted to off-
monitor and heal itself 2 peak times to save money.

» Disturbance
in the grid

ocessors

Execute special protection o Detect fluctuations and \)

schemes in microseconds. (&) disturbances, and can signal
.

for areas to be isolated.
-
-3 Energy generated at off- -
peak times could be stored
in batteries for later use.
Z
S

~"C

Wind farm

Energy from small generators Cf"“""' Lo
and solar panels can reduce_ Industrial plani
overall demand on the grid. >

plant
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Energiamuutos vanhasta uuteen
tarvitsee ”siltateknologioita”

Vanha 100%

*Monienergiaverkot
» Joustava kulutus
» Sahkoautot,ICT

Miten
energiajarjestelma
toimii, jos paljon
uusiutuvaa
energiaa?
» Varastointi
« E2T,V2G,E2Gas
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Paljonko tuulivomaa voidaan
hyodyntaa Helsingissa?

”: tuulivoiman tuotanto ei voi ylittia
hetkellista sahkonkulutusta (eli tuulivoima max. 20-
25% sahkosta vuodessa)

= "Enti,jos ” ylitetian annettu maksimiarvo?
* Helsingin loppuenergiasta 2/3 lampoa ja 1/3 sahkoa
* Yli 90% Helsingistia kaukolampoverkossa
* Lammon varastointi helppoa ja halpaa *_______ °

Picture: Helsinki Energy
Annual Report 2010



Mita tapahtuu, jos lisataan
tuulivoimaa yli sahkéonkulutuksen ?

#300 - Ylyddma muutetaan limmoksi ”Enti jos”’-mahdollisuus:
2000 + Tuulivoima= yvhden
= | talvitunnin sahkon- ja
E 1500 / lammonkulutus
2 1000 > 1349 MW
- " tuulivoimaa (2/3
200 -3 Helsingin sihkosti per
o 4 Vuosl)

"Kylld, mutta”raja
Maksimi tuulivoima= yhden talvitunnin siahkonkulutus

-2 486 MW tuulivoimaa (20-25% sahkostia/0% per vuosi)
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Aurinkosahko sahkoverkossa on
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kuin ”plug and play”

PV NModules

Power Grid o 1kwp= €2k(Saksa _30%)
 Payback =10 vuotta

Imverter | Soee

T’.H—ﬁ
Hectrical Bex | \-I. o
: .

L AC Isolator

1kW, =8 m2 = <1000
kWh /v (88% oma kaytto)

5 kWp= 40 m?2 = <5000
kWh/v (30%)

N Utikity Co. Meter

100 - 1000
| PV:Helsinki, Finkand (80 N) 3

e 2-3 tunnin varasto (2-3
kWh akku per 1 kW,
PV) 2 oma kaytto 2 x
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P.D. Lund et al Smart energy system design for large clean power schemes in urban
Areas, Journal of Cleaner Production, 2014 http://dx.doi.org/10.1016/j.jclepro.2014.06.005
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Opex Benefits Far Outweigh One-time Capex Costs of a LEED-certified Retail Building (Owner Perspective)

300,000.0
250,000.0
200,000.0
150,000,0

Incremental  100,000.0
Cost/Benefit
($ 000') 50,000.0

0.0
-50,000.0
100,000.0

“150,000.0

W Integrated design (premium) & Construction cost (premsum) B LEED certification fee

Utility spend Rental income

Green certification fuels growth
LEED Gold certification outperform their baseline peers
IRRs get a boost from subsidies.

Incentives for energy-efficient homes, or government cash rebates, can lead
to an IRR of 5-6% over 15 years.

Energy efficiency codes offer market opportunity.

LEED builds demand for green buildings, energy efficiency codes can create
a much larger opportunity. German EnEv 2009 is 36% of new construction.
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Energia- ja iimastopolitiikka tulisi
kytkea vahvemmin talouteen

Talous, tyd, energia, ilmasto, innovaatiot ja osaaminen ovat kokonaisuus
250 %
200 % sa.ksa

\

Osaaminen \

N ja

\ innovaatiot
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“ Shifting to a greener

economy could generate up N ~.

60 million additional jobs ov \
the next two decades and li Talous ja )
millions of people out of =

poverty, UN agencies and . tyopaikat \

trade unions said recently, \

urging governments to use the \ a =
Rio+20 summitto turn this ~. E“ergla Jja
potential into reality.” [UNEP] / ilmasto



Rioranking 1972-2012 Al

TCO GRANSKAR Reduction of energy supply per GDP (PPP) dollars from 1972 to 2007

FA SNURR PA OMSTALLNINGEN ran:cing country reduction energy/good ratio

China T7% 2135

UTAN ATr LAGGA PA EIT KOL 2 Luxembourg -75% 1,60

TCOs Rio Ranking 2012:2 T UsA 1% 250

Germany -49%
#5/ 1 2 19 Denmark -A40% 1,35 almost the lowest in the EU
27 India -42% 1,70
TJEHETEHE:HHEHS CEMTRALORGANISATION a7 Sweden -37% just below 2
LINNEGATAN 14,311; 94 STOCKHOLM 42 [ 34% 175
S 7| Finand > 30% 2,60
45 Japan -30% 1,65
Reduction of carbon dioxide emissions per GDP (PPP) dollars 87 lceland +40% 75
from 1972 to 2007 Increase of share of renewanle energy during the years 19/ 2-200/
ranking | country reduction emissions/good ratio ranking | country percentage points | progression
1 Luxembourg -849% 0,37 1 lceland +32 from 48 to B0
2 Sweden -72% 0,18 5 S 428 from 65 to 93
8 China 67% 0,72 4 Denmark 14 from 2 to 16
13 Germany -63% 0,37 8 Sweden +0 from 21 to 30
16 Norway 61% 0,24 10 Germany +6 from1to7
21 USA 57% Lo 28 | Norway 42 from 43 to 45
29 Denmark -56% 0,31 8 USA K approaching 5
23 Ic.eland '549’? Lt 41 Japan +1 just above 3
e o 2 iz
- a6 China -26 from 40 to 14
63 India -3% 0,37 -
89 India -34 from 63 to 29
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Uuden 'oman’ energiatekniikan
mahdollisuudet Suomessa
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= 50.000 uutta tyopaikkaa 2030
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Teknologian evoluutio ei pysahdy!

« LED lamppu 90% tehokkaampi kuin vanha hehkulamppu
 Valaistuksen tarvitsema sahko = ydin- tai vesivoima
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