Nékteré otazky spojené s
vyuzitim slunecni energie

Zdenék Pistora

www.zdenekpistora.cz

2.6.2009

Typy slunecnich technologii

¢ PFimy ohfev TUV
* Vyroba elekttiny
— CSP ... Solar-thermal
(concentrating solar power)
— PV ..... Solar-electric
(photo-voltaic)

CSp
¢ Typy podle usporadani
— Linearni
— Vézové (tower)
— Disc/engine

* Instalovany vykon do 200 MW
¢ Mozné kratkodobé uschovani energie
¢ Vyrabi 24 hodin denné
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igure 12. Schematic showing the basic operation of a
parabolic trough CSP system.
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figure 13. Field of parabolic troughs at the Solar Energy
Generating Station in Kramer Junction, California

(source: NREL).

figure 14. Schematic showing the basic operation of a
lincar Fresnel reflective system.
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Heliostats, igure 17 themafrc showing the basic operation of a
| dish/engine CSP system (source: NREL).
re 15. Schematic showing the basic operation of a

power tower (or central receiver) CSP system (source: NREL).

Kratkodobé uchovani energie
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figure 19. Thermal-storage tanks for a Planta Solar
10 power tower near Seville, Spain (used with permission
from Solucar Energia/Abengoa).
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figure 16. Heliostats surround part of the central power
tower at Planta Solar 10 in Spain (used with permission
from Solucar Energia/Abengoa).

Fotovoltaické ¢lanky

e Starsi typy — krystalicky kfemik
—170-200 um
— Ucinnost a7 20%
— Drazsi vyroba

¢ Novéjsi typy — film Telurid kadmia CdTe
—2-3um
— Ucinnost 11 %
— Lacinéjsi vyroba

Konstrukce kremikového ¢lanku
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figure 5. The basic components of a silicon PV cell
(source: NREL).




. 9. A high-performance concentrating PV system
operated by Arizona Public Service (used with permission
from APS).

Mechanicka ‘
konstrukce

pocet os nataceni figure 10,

This two-axis tracking system keeps th
modules facing directly at the sun throughout the day, which
hoosts the power output (used with permission from NRI
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ure Grid-connected distributed PV growth from 2001 through 2006, pro-

jected to 2015 (source: DOE RS study report “PV Market Penetration Scenarios”).

The low end of the growth range (base case) assumes a partial extension of the

federal investment tax credit; the high end assumes the implementation of a full

set of solar-friendly policies.
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Problémy vyvolané rozvojem PV a
moznosti jejich FeSeni
Vétsi Cast PV je neovladatelna
¢ Nepodileji se na ,systémovych sluzbach”
¢ Rychlé zmény sméru toku vykonu

Zapojeni PV do systémovych sluzeb
— Rizeni Pf

— Rizeni U,Q

Plug-and-play koncept
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MozZné scénare vyvoje

¢ Soucasny koncept se zdokonalenou technologii:
— PV pasivni, se siti nespolupracuji
— Dokonalejsi automatiky, atd..

¢ Koncept ,Smart grids“
— Load control = fizeni zatéze (!!)
— Konzervace energie

Smart grids — chytré sité
¢ Interaktivni regulace Ua Q

— Instalovano u kazdého zdroje
— Moderni stfidace u PV to technicky umoznuji
— Soucasna smérnice IEEE 1547 to zakazuje

— V budoucnosti povinnost pro kazdy zdroj zafadit se
do systému dispecerského fizeni
* Investice v energetice i u vyrobcd PV




Vliv rozptylenych zdroji na planovani
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figure 1. CAISO's system load, PV generation, and net
load in July 2007.
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Systémova rezerva

¢ PFirostoucim poctu nefiditelnych zdroja
rostou naklady na zajisténi tocivé rezervy ..
Tzv. integration costs
¢ Vychodiska
— VlyvaZovat vyrobni portfolio (politicky nepriichodné)
— Rizeni zatézi
— Skladovani energie (zvysuje spolehlivost dodavky
limitné k 1)

Skladovani energie

> 51. PV-assisted sun-shading carport and vehicle
charging station.
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Tento a dalsi referdty je k mani na

www.zdenekpistora.cz

zdenek.pistora@iol.cz

Smart grid - Regulace U, Q
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9. Distributed controller results are 1gg|q,ned to manage area power
and system voltage profiles.




2.6.2009

Chranéni siti s rozptylenymi zdroji

¢ Budou se uplatfiovat spiSe koncepty zndmé z
vy$sich napétovych drovni
— Nebezpedi velkych zkratovych proudt

— Nutnost zvlddnout prfechod do ostrovniho rezimu

— Nebezpedi zemniho spojeni v soustavé s
izolovanym uzlem — nici technologii stridact




