=

POWER =

x % \
S NEIGHBOURHOOD 2
% PROGRAMME -
% P

Oy
. Lietuvos véjo
energetiky asociacija

dri?lsn'l? "

BOSEC

Lithuanian wind energy development
trends

Stasys Paulauskas, Dr. Assoc. Prof.

P

Innovations Company “Eksponente”

— i
- — e -
- -:."___- T

i -

—

e JUNE 04,2008



Content

* Global energy qualitative trends
 Lithuanian energy transition prospects

» Perspectives of off-shore wind power
development

 Energy decentralisation directions

R e e e e e

= : e = __ = _..l. -

.. June 04,.2008 e WiV EkSPODCAe: I e
.. - - e e

e
s i =5 A o e . *
i e o R A s T i T e — o -

=,“
!



‘g

June 04,.2008 - ~ o WWWwL eksponent'e It

What next with energy?

Was Prometheus right?
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Need to redraw energy future trends
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Bad time for Sisyphus?
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The Future — for Responsible energy

June 04, 2008 www.eksponente. It



Baltic memorandum on responsible energy,
Oslo, 2006
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Energy preferences, EU25

Eurobarometer, 2006
Vox populi — vox Dei!
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Attitude on wind energy, EU25

Eurobarometer, 2006

Vox populi — vox Deil!
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Energy trust, EU25

Eurobarometer, 2006
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EC tasks

e By 2020, technologies will have to make the 20%
renewable target a reality by permitting a sharp
Increase in the share of lower cost renewables
(including the roll-out of off-shore wind .....

o (Getting large scale offshore wind competitive within
the short term and paving the way towards a
competitive European offshore supergrid;

« enlargement of European Union and integration into
European and World economic structures requires
significantly increase electricity market integration,
which results in less than 10% of Europe’s
electricity being traded across borders now

June 04, 2008 www.eksponente. It 11
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Ignalina NPP should be closed at end of
2009

June 04, 2008 www.eksponente. It
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The forecast of dynamics of needs for
electricity capacity (MW)

New NPP

/ Consumption

Ignalina — | Offshore wind
NPP T

power

Burning of \ On shore wind

gas power

June 04, 2008 www.eksponente. It 13



Lithuanian wind power in Europe
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Transition of attitude to wind power

R(t)=A(t)+B()+C(1)

A(t) scenario of centralized energy,
B(t) quantifiable scenario of regionality,
C(t) qualitative scenario of decentralised development

June 04, 2008 www.eksponente. It
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Offshore wind power in Europe

June 04, 2008

2005 2006

Installed capacity, MV | % | Installed capacity, MW | %
Onrshore 30,824 98,32 47,149 98,2
Off-shore 650 168 878 18
Total 40,500 100 48,027 100

www.eksponente. It
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- Perspectives of Offshore Wind Energy
development in marine areas of Lithuania,

INTERREG llla

PROJECT DURATION: 2006.04.01 —

RUSSIA, Kaliningrad district

Atlantic Branch, Institute of
Oceanology, Russian Academy of

Sciences

Poland and Russia

2008.03.31

LITHUANIA, Klaipeda county

Planning Institute
Strategic Self-management Institute

Poland, Pamorskie voivodeship

Maritime Institute in Gda sk ;
Maritime Office in Gdynia ;
Polish Wind Energy Society

June 04, 2008
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Klaipeda County Governor's Administration
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11 plots in 3 countries

http://www.bosec.lt/eco

Country/ Nordex, 2.5 MW Vestas, 3 MW GE,3.6 M RePower, 5 MW
Area,

WP name | FID kmzv turbines | MW M€ | turbines | MW ME | turbines | MW M€ | turbines | MW M€
Poland 585 1306 | 3265 | 6530 1031 | 3093 | 6186 772 | 2779 | 5558 527 | 2635 | 5270
P1 3 163 364 910 | 1820 287 861 | 1722 215 774 | 1548 147 735 | 1470
P2 2 151 337 843 | 1685 266 798 | 1596 199 716 | 1433 136 680 | 1360
P3 1 164 366 915 | 1830 289 867 | 1734 217 781 | 1562 148 740 | 1480
P4 0 107 239 598 | 1195 189 567 | 1134 141 508 | 1015 96 480 960
Russia 52 117 293 585 91 273 546 69 248 497 47 235 470
R1 28 63 158 315 49 147 294 37 133 266 25 125 250
R2 24 54 135 270 42 126 252 32 115 230 22 110 220
Lithuania 237 529 | 1323 | 2645 418 | 1254 | 2508 313 | 1127 | 2254 213 | 1065 | 2130
L1 2 18 40 100 200 32 96 192 24 86 173 16 80 160
L2 4 33 74 185 370 58 174 348 44 158 317 30 150 300
L3 3 17 38 95 190 30 90 180 22 79 158 15 75 150
L4 1 48 107 268 535 85 255 510 63 227 454 43 215 430
L5 0 121 270 675 | 1350 213 639 | 1278 160 576 | 1152 109 545 | 1090
Total 874 1952 | 4880 | 9760 1540 | 4620 | 9240 1154 | 4154 | 8309 787 | 3935 | 7870

www.eksponente. It
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Social compatibility
Expert poll

http://www.eksponente.lt/e-ank P.htm

www.eksponente. It
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Energy progress trend

Thesis Antithesis Synthesis
A(t) B(t) C(t)
Traditional Balanced Advanced
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Natural culture trend

Thesis Antithesis Synthesis Thesis|Antithesis
A(t) B(t) C(t)
Economic Nature saving Responsible use
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Dumped chemical w eapons
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POWER: Location of wind parks
Poland, Russia (Kaliningrad region), Lithuania

m dept, m 42 30 26 28 24 28 38 32 37 26 32

—e—wind speed, m/s| 98 | 97 | 92 | 93 | 85 | 92 | 95 | 84 | 89 | 81 | 9,6
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Made In Lithuania
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Troubles for offshore wind power
development

 No grids — onshore grids are weak and conservative —
asks investments to grid renewing;

* Not enough of WPS producing capacities — producers
don’t want to spread factories (it's necessary to wait for
supply of equipment 3-4 years.)

e Lack of Environment legislation and maritime
administration experience

« National governments don’t looks serious to offshore
wind power, etc.

 EU legislation still with holes

June 04, 2008 www.eksponente. It 25



Synergy of business, science and policy —
for responsible Baltic offshore Energy!

June 04, 2008 www.eksponente. It
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Decentralization of energy

e Two international scientific
I N conferences “Decentralization of
{ //w\} energy: the Future of urban energy”
‘\&'__;. .;‘5/ held in Klaipeda, Lithuania at 1999 an
2002 years.

 Were defined direction of home
heating qualitative trends

June 04, 2008 www.eksponente. It 28



Home heating qualitative transition trends
Klaipeda, 1997

Ke(t)= U(t) + V(1) + E(t)
V(t)= C(t) + D(t)

U(t) — fire; V(t) — water; E(t) —electricity; C(t) centralized; D(t) -
decentralized

June 04, 2008 www.eksponente. It
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Oriented to the future

Innovations | —— « Klaipeda, new center
IO « New, from 2003;
Eksponente,
13-15 fl. e 172 sqg.m, 3 floors.

e Only electricity — 18kW

e Own electricity boiler for hot water
o 12 electricity heaters (1,4kW)

e 4 conditioners

» Overall ventilation with recuperation
(70% heat saving)

» Electricity consumption in 2006 -
24887 kWh; 144kwWh/sqg.m.

» Expences for electricity 2885 €
(1kWh=11,5 c€); 17 €/sq.m.

o 13- office; 14- conference hall; 15 —
apartments; 0 — parking; 1- café

June 04, 2008 www.eksponente. It 30



What shows a telescope of future at

* No any nuclear power stations
* No gas burning
* Lot of wind, solar, etc. on windows, roofs,

 Low voltage home electricity net and
equipment
* Intelligent home

June 04, 2008 www.eksponente. It
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Hybrid autonomic systems

 Wind turbine + dysel
generator with O
emission

e +solar cells

June 04, 2008 www.eksponente. It
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More of wind in heating period

Season Average wind speed, m/s | Capacity factor
Overall year 6,11 0,28
October - April 7,0 0,32
May - September 5,0 0,23

June 04, 2008

www.eksponente.lt
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2,5 kW generator

http://www.abundantre.com/ARE Wind Turbines.htm

ARE110

Rotor Diameter

3.6 meters (11.8 feet)

Swept Area 10.1 m? (110 sq. ft.)

Configuration 3-blade up-wind with side
furling

Rated Power 2.5 kW

Cut-in Wind Speed

2.5 m/s (6 mph) estimate

Rated Wind Speed

11 m/s (25 mph)

Alternator Neodymium magnet, 3-
phase
Voltage Options 48V, Grid-connect

Tower-Top Weight

143 kg (315 Ibs.)

Off-Grid Battery-Charging
System (48V)

$ 8,780 - Includes wind turbine w/
slip rings, 48V charge-controller, &
diversion load - all with 5-year
warranty

batteries)

Grid-Connect System  (without

$ 11,500 - Includes wind turbine
w/ slip rings, SMA Windy Boy
2500U (2.5kW) inverter, voltage
clamp, and resistor load - all with 5-
year warranty

LPS110

Lightning Protection System -

$ 2,500 - Includes surge
suppressors & inductors for

lightning-related surge protection;
adds lightning damage coverage
to standard 5 year warranty

www.eksponente.lt
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10 kW wind generator

http://www.abundantre.com/ARE Wind Turbines.htm

ARE442

Rotor Diameter

7.2 meters (23.6 feet)

Swept Area 41 m? (442 sq. ft.)

Configuration 3-blade upwind with side
furling

Rated Power 10 kW

Cut-in Wind Speed

2.5 m/s (6 mph) estimate

Rated Wind Speed

11 m/s (25 mph)

Alternato r Neodymium magnet, 3 -
phase

Voltage Options 48V, Grid-connect

Tower-Top Weight 1,350 Ibs.

(48V)

Off-Grid Battery- Charging System

Please contact ARE for price &
availability

Grid-Connect System  (without
batteries)

$ 36,000 - Includes wind turbine
/ slip rings, two (2) SMA Windy Boy
6000U (6kW) inverters, Voltage
Clamp, and resistor load - all with 5-
ear warranty

Lightning Protection System -
LPS442

$ 2,500 - Includes surge
suppressors & inductors for

lightning-related surge protection;
adds lightning damage coverage
to standard 5 year warranty

www.eksponente.lt
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10 kW turbine

http://www.bergey.com/

Start-up Wind Speed: 3.4 m/s (7.5 mph)

Cut-in Wind Speed: 3.1 m/s (7 mph)

Rated Wind Speed: 13.8 m/s (31 mph)

Rated Power: 10 kW for grid intertie, 7.5 kW for battery-charging
Cut-Out Wind Speed: None

Furling Wind Speed: 15.6 m/s (35 mph)

Max. Design Wind Speed: 54 m/s (120 mph)

The BWC EXCEL is a modern 6.7 meter (22 ft) diameter, 10,000W wind turbine
designed for high reliability, low maintenance, and automatic operation in adverse
weather conditions. It is available in two configurations: battery charging and grid-
connected (the pumping version is not currently available). The BWC Excel is a
ruggedly built turbine that comes with the longest warranty (5 years) in the
industry.

Prices, which include a voltage regulator, pump con troller, or a line-
commutated inverter, range from $21,900 to $27,900.

The BWC EXCEL is most often installed on a guyed lattice tower, which is
available in heights of 18 m (60 ft.) to 43 m (140 ft.). Prices range from $7,400 to
$12,680. Tilt-up versions of these towers are available for sites without crane
access. Non-guyed lattice type towers and monopoles (tapered tubular) towers
are also available to heights of 37 m (120 ft). Customers may also supply their
own towers if they follow BWC's technical requirements for Excel towers (see
Requirements).

The BWC EXCEL was introduced in 1983 and it has been installed at over 900
sites around the world. We invite you to review our list of notable customers and
our example projects.




“Quite revolution” vertical turbines

June 04, 2008 www.eksponente. It
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Connection
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Problems to be decided

« Transition from centralized electricity supply and pricing
to decentralized

« Consumer market
« To avoid 82% of price for service of electricity grid

* To have possibility to use own generated electricity in
home, to sell surplus and buy a lack

« Autonomous hybrid electricity generation using different
kinds of energy

« Take part in Intelligent house...

June 04, 2008 www.eksponente. It 39



Let’s create the Future responsibly!

(" @)
&

June 04, 2008 www.eksponente. It 40



