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Energeetika
tehnika ja teaduse haru, mis hdlmab energiavarusid ja nende
hdivamist, energia muundamist, edastamist ja tarbimist

Eesmargid
varustuskindlus, efektiivsus, keskkonnahoid, méddukas hind

Saavutamise teed
efektiivsuse tostmine, saastlik kasutamine
uued tehnoloogiad (fusioon, paikese- ja vesinikuenergeetika,
CO, puhtad tehnoloogiad, energia salvestamine jm)
energiakandjate mitmekesistamine, sh taastuvate kasutamine
pikaajalised strateegiad, rahvusvaheline koost00, integratsioon

Kyoto rakendused, seadusandlus, maksuststeem, labipaistvus
haridus, teadus, innovatsioon

Probleemid
noudluse kasv — ressursside ebalihtlane jaotus ja piiratus — keskkonnahoid
suurenevad kulutused ja investeeringud — hind
monopolid — regulatsioon — vaba turg
risk — turvalisus
poliitiline, majandus- ja sotsiaalsfaari surve
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World consumption
Million tonnes oll equivaient
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Glopal primary energy consumption recorded the strangest incremental growth ever, rising by 4 3%  Growth was above the 10-vear average 0 all regions and for
all fuels. e

Allikas: BP, June 2005



Primaarenergia tarbimine maailmas 2004 ja kasv 2004/2005

Kokku Sealhulgas %s (ilma taastuvenergiata Taastuv
Milj t
Oliekv Ol Maagaas Tuuma- Hiidro- Susi

energia energia
10224 36,8 23,7 6,1 6,2 27,2 7,3
Kasv, %

4,3 3,4 3,3 4,4 5,0 6,3
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9.4%

11.7%

1984 total 761.6 1994 to1al 1017 5 2004 total 1188.6
Thousand million barrels Thousand million barrels Thousand million barrels

RIP =405
. Middle East . Europe & Eurasia Africa . 5. & Cent. America -_-. MNorth America . Asia Pacific

Allikas: BP, June 2005



Major trade movements
Trade flows worldwide {million tonnes)

= 2379 (€157 !LGGC/W )

Allikas: BP, June 2005



Refinery utilization
Percentage
100
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World refinery throughputs increased sharply in 2004 in response to very strong demand growth. The largest increases were in Asia Pacific, Europe and Eurasia, and
South and Central America. As a result, global average refinery utilization increased to 87%, the highest level for at least 25 years.

Allikas: BP, June 2005

Mihkel Veiderma 5.10.2005




Rotterdam product prices
US dollars per tonne
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1987 to 1st quarter 1992; leaded gasoline. rafineerimise hind ~6 USD/barr

From 2nd quarter 1992: unleaded gasoline.

1t=7,5barr

Allikas: BP, June 2005
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Distribution of proved reserves in 1984, 1994 and 2004
Percentage

5.9% _ 31.9%

6.4%

7.9%

44.7% 35.7%

1984 total 96.39 1994 1o0tal 142 .89 2004 total 179.53
Trillion cubic metres Trillion cubic metres Trillion cubic metres

E/P: éé;

=
. hiddle East . Europe & Eurasia . Asia Pacific Africa g;i Marth America . S. & Cent America

Allikas: BP, June 2005



Major trade movements
Trade flows worldwide (billion cubic metres)
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Allikas: BP, June 2005



billions of barrels

in-place

World fossil liquid resources
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Allikas: National Geographic, August 2005



16,0 4 ) Il Geothermal
Il Other renewables

1400 ~ 4 [=] Solar thermal (heat only)

1200 A

Solar power
{photovoltaics and
solar-thermal power plants)

Il Bio-mass (modern)
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Allikas: Deutsche Energie Agentur , 2005
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Rising Energy Dependence: Supply in Germany and the EU

Germany

[ 1885 |

2000

Percentage of import dependence

2003 | Energy Source |

EU member states

2010

(EU 25)

2030 |

il i d
95.0 95.3 97.2 98.1 Oil 77 81 89
75.6 79.0 78.9 /8.3 Gas 50 61 81
7.7 21.3 39.3 56.3 Coal 30 37 66
96.3 100.0 100.0 100.0 Uranium 100 100 100

Allikas: Deutsche Energie Agentur , 2005



61.5 units lost

through inefficient 3.5 units
generation and lost through
heat wastage T&D
- - L] L) @ L] L] L J -
$ $ $
s H H
13 units
wasted through
inefficient
B! end use

22 uni
;? gr:'::l; 38.5 units fed 35 units of aunnal:;y
from fossil to national grid supplied actually
fuel used

Centralized systems waste more than two thirds of the energy available
from fossil fuels. In the UK this accounts for 20% of the country’s CO, emissions

Allikas: Cogeneration, September-October 2005



Condensing Power Plant CHP Plant

5 . Power Generation, Net, 27.6%
Power Generation, Net, 40.8% = i

100% District Heat, 58.3%

Condenser
Boiler Losses, Loss, 45.6% Internal Power
8.0% Consumption, 2.6%
Other Losses, Internal Power Boiler Losses, Other Losses, 1.5%
16% Consumption, 3.0% 10.0%
Useful Energy, 40.8% Useful Energy, 85.9%

Energiabilanss. Koostootmisjaama energiakasutuse kasutegur
on kondensatsioconijaama omast marksa suurem

Allikas: SEI, nr 8 2005
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Pipelines
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Allikas: Gas Matters, October 1998 / <
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GAS PIPELINES IN THE BALTIC SEA REGION

X Latvian underground gas Storages
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For Grid-Connected Electric-Power Generation

w38

Kinetic energy from
the wind

Bl= =8

300 kW to 5 MW
(2005)

Germany, Spain,

USA, India, etc.

Kinetic energy and
water pressure

Run-off river power
stations: 5 GW, small-
scale up to 1 MW

Canada, Austria,
Scandinavia, etc.

Deep geothermal

| energy

T—i{gh-temperature

water or steam

20-50 MW el

Philippines, Kenya,
Costa Rica, Iceland,
USA, etc.

Bioenergy

Wood, crop wastes,

bio-waste

100 KW to 50 MW

Switzerland,
Germany,
Scandinavia

Direct sunlight and
diffuse solar
radiation

1 kKW to,

several MW

Germany, Japan,
Luxembourg, etc.

Allikas: Deutsche Energie Agentur , 2005
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Allikas: WINDBLATT, nr 3 2005

3D model of the E-82.
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Allikas: National Geographic, August 2005



Elektri tootmine pohjamaades 2004, GWh

Taani Soome Norra Rootsi Nordel

Kokku 384 819 1105 1485 387,9  +4,29%(2003)
sh tuuma 21,8 75,0 96,8

fossiilkttus 29,0 34,2 0,58 5,8 69,1

hidro 02 14,7 109,3 59,5 190,7

tuul 6,6 0,1 0,3 0,8 7,8

biokutus 1,4 10,1 0,1 7,0 18,8

muu 1,4 1,0 0,1 0,8 4,7

vahetus 51,9 (13,7%)

Import 11,6 (3,1%)
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Allikas: Nordel, 2004

Exchange of electricity

S15 Exchange of electricity 2004 - GWh

\
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System load 3rd Wednesday in January and in July 2004

Average 24-hour load Average 24-hour load
3rd Wednesday in January (1-21-04) MWh/h 3rd Wednesday in July (7-21-04) MWh/h
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. _
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- .
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Allikas: Nordel, 2004




PRODUCTION CAPACITY IN THE NORDIC COUNTRIES
[TYWh/ year]

Production cost Gas turbine

EURMWH

Qil condens

¥ RN NS SO < RVARES S 4
0 100 200 300 / | 400 Twh
Ceonsumption

CHP = combined heat and power production

Allikas: FINGRID, 1998
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Allikas: Nordel, 2004
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Energiakandjad elektri tootmisel Baltimaades,

hadro
Eesti 0,1
Lati 72
Leedu 14,8
Kokku 21,8

%0 enne 2005

fossiilkUtus tuuma

99,8
26,6
42,9
55

42,2
22,9

2005.a - 1500 MW

muu
0,1
1,4

0,3

voimsus, MW
2 400
2 100
5500
10 000
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RUSSIAN ENERGY
POLITICS IN THE BALTICS,
POLAND, AND UKRAINE

A NEW STEALTH IMPERIALISM?

lutfr

Esith C. Smith
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Toodang 2004/2005

Elektrienergia 9,5 TWh
sh eksport 2,1 TWh (22,3%)

sh Latti 1,4 TWh

Polevkivi 13,5 milj.t

sh Oli tootmiseks 2,5 milj. t
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Muu Hadroenergia

Maagaas

' | _ Tuuleenergia
Polevkivish /7 008%
032% N_ \ \ /7

Turvas -
0,20%

—qron 2045 O/

Elektritootmine aastal 2003
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Energia efektiivsus

Energia I0pptarbimine primaarenergiast
Elektri tootmise efektiivus, omatarbega
“ Ulekande efektiivsus

summaarne efektiivus

~0,5
0,32x0,9=0,28

0,87
0,28x0,87=0,24
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CO, emissioonitegurid (tonni / 1 TJ kituse kohta)

Kivisusi
Diiselkitus
Bensiin
Masuut
Kerge kittedli
Maagaas
Polevkivi

Turvas

(Mart Landsberg, Olev Liik)

93
74
74
77
74
of
106
110
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Allikas: Cogeneration, May-June 2005
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KUtuse- ja energiamajanduse arengukava

2000 2010
Primaarenergia varustatus, PJ 189 200
Polevkivi tarbimine, milj.t 13,2 11-13
Taastuvate osakaal primaarenergias, % 10,5 13-15

“ “  elektri tootmises, % 0,1 51

Koostootmise osakaal elektri tootmises 12-14 15-20
Elektrienergia I0pptarbimine, TWh 54 6,5-8,0
Elektrijaamade netovoimsus, MW 1980 2400-2650
Elektrisisteemi maksimaalne netokoormus, MW 1400 1500-1800
Elektrituru avatuse maar, % 10 35-40

Soojuse tarbimine, TWh 8,5 8
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Kukersiidi levikualade jaotus ja hdivatus té8stusega  2000.a. alguse seisuga
| - Eesti leiukoha pdlevkivikihindi avamusjoon; 2 - ammendatud alad; 3 - tf.-gu'tsevad
kaevandused ja karjdirid; 4 - viljade piirid; 5 - maakondade piirid; 6 - Eesti leiukoha
osadeks jaotuse piir; 7 - Eesti maardla Idunapiir; 8 -aktiivne varv; 9 - passiivne varu;

15 - encrgiatootlus, GJ/m?,

Allikas: Eesti Polevkivi, 2000 Mihkel Veiderma 5.10.2005
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Allikas: Eesti Pdlevkivi, 2000
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Polevkivi varu, milj.t/aastat

Polevkivi aktiivne tarbevaru
sh kaevevaljadel
sh tegutsevate ettevotete valjadel
sh pealmaakaevandustel

sh uuringuvéljadel

Varu kustutamine aastas
(toodang 14 + kaod 25%)

960 <51a
560

425 <23a
148 (1:1: <11 a)
400

18,7
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Ulesanded Eestis

pOlevkivienergeetika ja elektrivorkude uuendamine, kaasates erinevaid finantsallikaid
elektri ja Oli tootmise optimaalsete proportsioonide méaramine

polevkivivaru ja selle kvaliteedi muutumise hinnang ja moju tootmisele

Kyoto mehhanismide (kvoodikaubandus, Uhisrakendused jm) rakendamine
kokkuhoid, efektiivsuse tdstmine ja kadude vahendamine koikides ltlides
koostootmise ja taastuvate energiaallikate laiem kasutamine

elektrilise tippkoormuse optimaalne katmine vers selle hajutamine

elektri ja maagaasi Uhendslsteemide arendamine Balti- ja pOhjamaadega

elektri vaba turu, soltumatu stisteemihalduri rakendamine

seadusandluse korrigeerimine, maksuststeemi analls ja jargnev kehtestamine
strateegiate perioodiline labivaatamine ja tapsustamine, ka kaugemas perspektiivis

haridus, jarelkasv, teadusuuringud ja arendus, kompetents, thiskonna teadvustamine
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Human history more and more becomes a race between

education and catastrophe

H.G.Wells
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Tanan tahelepanu eest!




