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Distributed energy production

|
Distributed energy production:

= High number of sources with low capacity

= High price per 1 kW installed capacity

= Outage does not influence quality of energy in grid

= Energy is produced at place of consumption, lower transmission losses
= Distributed energy production is connected to renewable sources development.
= Using renewable sources increase percent of green energy

production:
=  Water flow energy

= Solar energy
= Energy from biomass
=  Wind energy
= (Geothermal energy

= Tidal energy




Small hydropower plant

|
No greenhouse gas emission

Does not consume any fossil resources

Flexible energy production control, accumulation of
energy increases power system stability.

High level of automatization allows water flow control and it has

positive ecological effect

Czech Republic is between 3 seas watershed

Hydro power plants with 17% of total capacity cover only 4% of total production

%, of hydro power potential is application with capacity up to 10 MW and 1570
GWh/year. Now about 500 GWh/year is used.

Small hydro power plant — installed capacity up to 10 MW

Pelton



Hydro power plant

Aqueduct

Channel
Forebay tank

Penstock

Power house
NET HEAD (m)
1000

%, n, N,

I Y t‘l« \4‘11,
* E % RELTON 7 L TT1T]
7 ; .

300 I L

zoul

0 02 05 1 2 3 4587890 20 30 50
FLOW n/s

Setiling basin

= imum turbine flow rate

Turbine low-flow

Hydro-powered
workshop

100

18 shutdown —
. | | 1 [ I l | | T
) 10 20 ) 10 50 0 70 a %0 ? 10

% ime excoeded
Qg HOF




Water fall from 1 up to 50 m

@‘ Banki turbine

Water flow from 50 | up to some m3/s




@‘ Pelton wheel (turbine)

= Water fall higher than 30 m and flow up to 10 I/s
= Used at mountain rivers




%‘ Francis turbine

= Used for low water fall up to 0,8 m and high water flow
= At pumped storage with water fall up to 500 m




Kaplan turbine

= Used for water fall fro m1 up to 20 m, water flows from 0,1 up to some m?3/s
(weir and small hydropower plant)




%‘ Solar energy

= In Czech Republic sun radiation bring 950 — 1340 kWh of energy per 1m?
= Annual sun hours are 1331 — 1844 hours

Solar radiation in Czech Republic — kWh/m?2

945 — 972 kWh/m*
973 - 1000 kWh/m?
1001 = 1027 kWh/m?
1028 - 1055 kWh/m®
1056 — 1083 kWh/m®
1084 — 1111 kWh/m?
1112 - 1139 KWh/m?




Solar power plants

|
Solar power plants:
= Photovoltaic panels
= high price per 1kW
= low efficiency)
= Power plant with solar collector:
= uses high efficient PV cell
= complicated constriction
= Solar tower power plant
s Uses steam turbine
= Store energy in salt




@g‘ Solar power
!

Solar power plants over 5 MWe in 2011
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Biomasa

|
Burning of biomass releases amount of greenhouse gases

absorbed by the plant
Low concentration of sulfur — no SO2
Amount of NO, depends on temperature of burning
Temperature lower than 500°C — release of unburned ash
higher water content — lower calorific value
Burning of biomass

= solid

= Liquid

= Qas
Combined burning of biomass and fossil resources
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Biomass

Combustidn

TransFormaciOn de la biomasa

en plantas de tratamiento Bosque

./

Landfill Gas Alcohol Fuels
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Wind power

|
»  Onshore power plants (close to consumers, lower efficiency)

m  Offshore power plants (higher efficiency and constant wind)

average wind spead
average wind speed at 10 m (z0 = 0.1m) ~[mis]
model VAS
scale 12000000
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‘ Wind power
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‘ Wind power
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‘ Wind power
|

WIND TECH - Nové Ves v Horach
Green Lines Rusova - Kry$tofovy H:

~ Wind power plants over 2 MWe in 2010
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Cogeneration

= Combined electricity and heat production, 30-40% electricity and 60-70% heat

=  Fuel:
= Solid
= Liquid
= Gas

Separate production of electricity and heat

0 M[E Boler |EEEEp Hedt

Efficiency: (36+80)/200=0,58 or 58%

Cogeneration

Electricity
30
Heat
55

Efficiency: (30+55)/100=0,85 or 85%

Hot Water
1o Building

Exhaust Gas Heat Recovery
Heat E nctnngw

e

Natural

Electricity
to bullding

?L_.
Cold Water

in from Bullding
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Distributed sources up to 1 MW

Centralized sources
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@ Installed capacity and energy production in CR

Power capacity 2010 Power production 2010

Wind + Solar

Wind 1,06% 0,33%

Solar 2,67%

Pumped pumped
storage storage 0,45%
6,25%
d Hydro 2,61%
Hydro
Combined
3565?% cycle and Gas
combustion Combined car;l;;s;on
2,16% cycle 3,06% .
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Power grid connection (UCTE)

Power grid connection (UCTE) in 2010

Synchronni zény
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Power grid connection (UCTE) — power flow
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‘ Super grid
|

. -, Solar Thermal
Power Plants

D Photovoltaics
¢ Wwind
/7 Hydro
] Biomass
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