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Capitolul |
Ce este energia regenerabila

Energia regenerabila este energia care provine din resurse naturale cum ar fi
lumina soarelui, vantul, ploaia, maree si incalzire geotermala, care sunt regenera-
bile (natural completate). In 2008, aproximativ 19% din consumul de energie finala
globala provenea din resurse regenerabile, cu 13% provenita din biomasa traditio-
nala, folosita in special pentru incalzire, si 3.2% din hidroelectricitate. Noi resurse
regenerabile (hidro, biomasa moderna, vant, solar, geotermal, si biocombustibili)
au reprezentat un procent de 2.7% si sunt in crestere rapida. Cota de resurse rege-
nerabile in generarea de electricitate este de aproximativ 18%, cu 15% din electri-
citatea globala provenita din hidroelectricitate si 3% din noi resurse regenerabile.

Energia eoliana este in crestere cu o rata de 30% anual, cu o capacitate insta-
lata in toata lumea de 158 gigawati (GW) in 2009, si este este folosita la scara larga
in Europa, Asia, si Statele Unite. La sfarsitul anului 2009, instalatiile fotovoltaice
(PV) globale cumulative au depasit 21 GW si instalatiile de energie PV sunt popula-
re in Germania si Spania. Centralele de energie termala solara functioneaza in SUA
si Spania si cea mai mare dintre acestea este de 354 megawati (MW) SEGS centrala
din Desertul Mojave. Cea mai mare centrala de energie geotermala este centrala
The Geysers in California, cu o capacitate nominala de 750 MW. Brazilia are unul
dintre cele mai mari programe de energie regenerabila din lume, care implica pro-
ductia de combustibil etanol din trestia de zahar si etanolul ofera in prezent 18%
din combustibilul tarii pentru automobile. Combustibilul etanol este disponibil la
scara larga in SUA.

Renewable energy, end of 2008 (GW)
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In timp ce multe proiecte de energie regenerabila sunt la scara larga, tehnologi-
ile regenerabile sunt de asemenea potrivite pentru zonele rurale indepartate, unde
energia este cruciala pentru dezvoltarea umana. In general, un numar estimativ de
3 milioane de gospodarii isi iau energia de la sistemele solare PV mici. Sistemele mi-
crohidro configurate ca mini retele judetene sau satesti deservesc multe zone. Mai
mult de 30 de milioane de gospodarii din mediul rural primesc lumina de la biogazul
realizat in gospodarie la scara digestoare. Sobele de gatit sunt utilizate de 160 de
milioane de gospodarii.

I.1. Energie eoliana

Energia eoliana este conversia energiei eoliene intr-o forma folositoare de
energie, cum ar fi turbine eoliene pentru producerea de electricitate, morile de
vant pentru energie mecanica, pompele eoliene pentru pomparea sau drenarea
apei, sau vele pentru propulsarea navelor.

La sfarsitul anului 2010, capacitatea nominala in intreaga lume a generatoa-
relor de energie eoliana a fost de 197 gigawati (GW).

Productia de energie a fost de 430 TWh, reprezentand aproximativ 2.5% din
consumul de electricitate din lumea intreaga; si s-a dublat in ultimii trei ani. Mai
multe tari au atins nivele inalte de penetrare a energiei eoliene, cum ar 21% din
productia de electricitate stationara in Danemarca, 18% in Portugalia, 16% in Spa-
nia, 14% in Irlanda si 9% in Germania in 2010. In Mai 2009, 80 de tari din intreaga
lume folosesc energie eoliana pe baze comerciale.

Fermele eoliene pe scara larga sunt conectate la reteaua de transmitere a
energiei electrice; instalatiile mai mici sunt folosite pentru a furniza electricitate
catre locatile izolate. Companiile de utilitati cumpara surplususl de electricitate
produs de turbinele domestice mici. Energia eoliana, ca alternativa la combusti-
bilii fosili, este din abundenta, din surse regenerabile, distribuita la scara larga,
curata, si nu produce emisii de gaz in timpul functionarii. Construirea fermelor
eoliene nu este binevenita in mod universal din cauza impactului vizual, dar orice
efecte asupra mediului sunt in general printre ultimele probleme ale oricarei surse
de energie.
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Intermitenta vantului uneori creeaza probleme cand se utilizeaza energie eo-
liana pentru furnizarea unei proportii mici din totalul cererii, dar atunci cand pro-
portia creste, cresc costurile, necesitatea de actualizare a retelei, si poate aparea
capacitatea redusa de a inlocui productia conventionala. Tehncile de administrare
a energiei cum ar fi exportul si importul de energie catre zonele invecinate sau
reducerea cererii cand productia eoliana este scazuta, poate atenua aceste pro-
bleme.

Comparativ cu efectele asupra mediului ale resurselor de energie traditiona-
le, efectele energiei eoliene asupra mediului sunt relativ minore. Energia eoliana
nu consuma combustibil si nu polueaza aerul, spre deosebire de resursele pe baza
de combustibili fosili. Energia consumata pentru productia si transportul materia-
lelor folosite pentru constructia instalatiei de energie eoliana este egala cu noua
energie produsa de catre instalatie in termen de cateva saptamani de functionare.
Garrett Gross, un om de stiinta al UMKC in Kansas City, statul Missouri, ,,Impactul
asupra mediului este foarte mic in comparatie cu ceea ce se castiga.” Emisia de
dioxid de carbon initiala de la energia folosita in instalatie este ,,rambursata” in
termen de aproximativ 2.5 ani de functionare pentru turbinele offshore.

I.2. Hidroenergia

Hidroenergia, energia hidraulica sau energia apei este energia care deriva
de la forta sau energia miscarii apei, care poate fi valorificata in scopuri folositoa-
re. Inainte de dezvoltarea energiei electrice, hidroenergia a fost folosita pentru
irigatii, operarea diferitelor utilaje, cum ar fi morile de apa, utilaje textile, gate-
re, macarale si ridicari domestice.
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Alta metoda a folosit o trompa hidraulica pentru a produce aer comprimat de
la apa in cadere, ceea ce putea fi folosita pentru a actiona alt utilaj la distanta de
apa.

In hidrologie, hidroenergia se manifesta in forta apei in albia si pe malurile
unui rau. Este puternica in special cand raul este in inundatie. Forta apei rezulta in
miscarea sedimentelor si a altor materiale din albia de pe malurile raului, cauzand
eroziune si alte modificari.

Hidroelectricitatea este termenul care se refera la hidroenergie; productia
de energie electrica prin utilizarea fortei gravitationale a caderii apei sau a apei
curgatoare. Este cea mai raspandita foma folosita de energie regenerabila. Odata
ce un complex este construit, proiectul nu produce deseuri, are un nivel relativ
scazut de emisii de dioxid de carbon cu efect de sera (CO,) decat instalatiile de
energie produsa cu combustibili fosili. In lumea intreaga, o capacitate instalata
de 777 GWe furniza 2998 TWh de hidroelectricitate in 2006. Aceasta reprezenta
aproximativ 20% din electricitatea mondiala, si a reprezentat aproximativ 88% din
electricitatea produsa din resurse regenerabile.

Hidroelectricitatea elimina emisiile de gaze din tirajul arderii combustibilului
fosil, incluzand poluanti ca dioxid de sulf, oxid de azot, carbon monoxid, praf si
mercur in carbune. Hidroelectricitatea de asemenea evita riscurile de exploatare
de carbune, precum si efectele indirecte ale emisiilor de carbune. Comparativ cu
energia nucleara, hidroelectricitatea nu genereaza deseuri nucleare, nu prezinta
niciun pericol asociat cu exploatarea uraniului sau scurgerile nucleare. Spre de-
osebire de uraniu, hidroelectricitatea este de asemnea o sursa regenerabila de
energie.

Hydroelectric Dam

Long Distance
Power Lines

Comparativ cu fermele eoliene, instalatiile de energie hidroelectrica au un
factor de incarcare mult mai previzibil. Daca proiectul are un rezervor de stocare,
poate genera energie atunci cand este necesar. Instalatiile hidroelectrice pot fi
reglate usor pentru a urma variatiile cererii de energie.

Spre deosebire de turbinele cu ardere a conbustibililor fosili, constructia in-
stalatiei hidroelectrice necesita o lunga perioada de timp pentru studiile de santier,
studii hidrologice si evaluarea impactului asupra mediului. Datele hidrologice pana
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la 50 de ani si mai mult sunt de obicei necesare pentru a determina cele mai bune
locatii si regimuri de functionare pentru instalatia hidroelectrica. Spre deosebire de
instalatiile care functioneaza cu combustibil, cum ar fi energia nucleara sau fosila,
numarul de locatii care poate fi automat dezvoltat din punct de vedere economic
pentru productia de hidroelectricitate este limitat; in multe zone cele mai rentabile
locatii au fost exploatate. Noi locatii hidro tind sa fie departe de centrele populate
si necesita linii de transmisie extinse. Generarea hidroelectrica depinde de precipi-
tatii in bazin, si poate fi semnificativ redusa in anii cu precipitatii reduse sau topire
a zapezii. Pe termen lung randamentul energetic poate di afectat de schimbarile
climatice. Utilitatile care utilizeaza in principal hidroenergie pot cheltui un capital
aditional pentru construirea unei capacitati suplimentare pentru a asigura suficienta
energie pentru anii cu debit scazut al apei.

I.3. Energie solara

Energia solara este conversia luminii solare in electricitate, direct, folosind
fotovoltaice (PV), sau indirect folosind energie solara (CSP) sau sa imparta apa si sa
creeze combustibil hidrogen folosind tehnici de fotosinteza artificiala. Sistemele
de energie solara concentrata folosesc lentile sau oglinzi si sisteme de urmarire
pentru a capta o suprafata intinsa de lumina solara intr-un fascicul mic. Fotovolta-
icele convertesc lumina in curent electric folosind efectul fotoelectric.

Instalatiile comerciale de energie solara concentrata au fost dezvoltate pen-
tru prima data in 1980, si instalatia 354 MW SEGS CSP este cea mai mare instalatie
de energie solara in lume si este situata in Desertul Mojave din California. Alte
instalatii mari de energie solara includ Centrala de Energie Solara Solnova (150
MW) si Centrala de Energie Solara Andasol (100 MW), ambele in Spania. Centrala
de Energie Fotovoltaica Sarnia 97 MW in Canada, este cea mai mare centrala foto-
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voltaica din lume.

Energia solara, lumina si caldura radianta de la soare, a fost valorificata de
oameni din cele mai vechi timpuri folosind o gama larga de tehnologii in perma-
nenta evolutie. Radiatia solara, impreuna cu resursele generate de soare cum ar fi
puterea vantului si a soarelui, hidroelectricitatea si biomasa, reprezinta cea mai
mare energie din resurse regenerabile disponibila pe pamant. Numai o fractiune
minuscula din energia solara este folosita.

Radiated to Radiated
Incoming Reflected by Reflected Reflected by space from from earth
Solar atmosphere by clouds earth’s surface atmosphere 10 space
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Generarea electrica solara se bazeaza pe motoare de caldura si fotovoltaice.
Utilizarile energiei solare sunt limitate numai de ingeniozitatea umana. O lista
partiala de aplicatii solare include incalzirea si racirea spatiilor prin intermediul
arhitecturii solare, apa potabila prin distilare si dezinfectie, lumina zilei, apa cal-
da solara, gatirea solara, procesul de incalzire cu temperatura ridicata pentru sco-
puri industriale. Pentru a recolta energia solara, cel mai comun mod este utilizarea
panourilor solare.

Tehnologiile solare sunt in general caracterizate ca fiind tehnologii solare pa-
sive sau tehnologii solare active in funtie de modul lor de a capta, converti sau
distribui energia solara. Tehnicile solare active includ folosirea panourilor foto-
voltaice si colectorii termici solari care valorifica energia. Tehnicile solare pasive
includ orientarea unei cladiri catre Soare, selectarea materialelor cu masa termala
favorabila sau propiertatile de dispersie a luminii, si proiectarea spatiilor care cir-
cula in mod natural aerul.

Energia termala solara Solar Thermal Energy (STE) este tehnologia de ex-
ploatare a energiei solare pentru energie termica (incalzire). Colectorii termali
solari sunt clasificati de Administratia Informatiei Energiei SUA in colectori de tem-
peratura mica, medie si inalta. Colectorii de temperatura mica sunt placi plane in
general folosite pentru incalzirea piscinelor. Colectorii de temperatura medie sunt
de asemea placi plane dar sunt folosite pentru incalzirea apei sau a aerului pentru
uz comercial si rezidential. Colectorii de inata temperatura concentreaza lumina
soarelui folosind oglinzi sau lentile si sunt de obicei folositi pentru productia de
energie electrica. STE este diferita de cea fotovoltaica, care converteste energia
solara direct in electricitate. In timp ce numai 600 megawati din energia solara
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termala erau folositi in lumea intreaga in octombrie 2009 in conformitate cu Dr
David Mills din Ausra, alti 400 megawati in constructie si exista 14,000 megawati
de proiecte termale solare (CST) in dezvoltare.

Pamantul primeste 174 petawati (PW) din radiatiile solare de intrare (expu-
nere la soare) in atmosfera superioara. Aproximativ 30% sunt reflectati inapoi in
spatiu in timp ce restul este absorbit de nori, oceane si mase terestre. Spectrul lu-
minii solare la suprafata Pamantului este in cea mai mare parte raspandit in game
vizibile si aproape infrarosii si 0 mica parte in ultraviolete.

Suprafata de teren a Pamantului, oceanele si atmosfera absorb radiatiile sola-
re si acest fapt creste temperatuta acestora. Aerul cald care contine apa evaporata
din cresterea oceanelor, cauzand circularea sau convectia atmosferica. Cand aerul
atinge o altitutine inalta, unde temperatura este scazuta, vaporii de apa se con-
denseaza in nori, care produc ploaia pe surafata Pamantului, completand ciclul de
apa. Caldura latenta a condensarii apei amplifica convectia, producand fenomenul
atmosferic cum ar fi vatul, cicloane si anti-cicloane. Lumina soarelui absorbita de
oceane si masele terestre pastreaza suprafata la o temperatura medie de 14 °C.
Prin fotosinteza plantele verzi convertesc energia solara in energie chimica, ceea
ce produce mancare, lemn si biomasa din care deriva combustibilii fosili.

Totalul de energie absorbit de atmosfera Pamantului, oceane si mase de te-
ren este aproximativ 3,850,000 exajuli (EJ) pe an. In 2002, energia solara dintr-o
singura ora era mai mare decat totalul energiei folosit de lume pe durata intre-
gului an. Fotosinteza capteaza aproximativ 3,000 EJ pe an in biomasa. Cantitatea
de energie solara ce ajunge pe suprafata planetei este atat de mare incat intr-un
singur an este aproape dubla fata de cat am obtine din toate sursele regenerabile
ale Terrei: carbune, petrol, gaze naturale, minereu de uraniu.
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Din tabelul de resurse s-ar parea ca resursele solare, eoliene sau biomasa ar
fi suficiente pentru furnizarea necesarului nostru de energie, cu toate acestea,
utilizarea crescuta a biomasei a avut un efect negativ asupra incalzirii globale si a
crescut in mod dramatic preturile la alimente prin devierea padurilor si recoltelor
in pentru productia de biomasa. Ca resurse intermitente, cele solare si eoliene
ridica alte probleme.

Energia solara poate fi valorificata la diferite niveluri in intreaga lume. In
funtie de locatia geografica, cu cat este mai aproape de ecuator cu atat este vala-
bil un potential mai mare de energie solara.

I.4. Biomasa

Biomasa (materialul vegetal) este sursa de energie regenerabila deoarece
energia pe care o contine provine de la soare. Prin procesul de fotosinteza, plan-
tele capteaza energia solara. Cand plantele sunt arse, ele elibereaza energia sola-
ra pe care o contin. In acest fel biomasa functioneza ca un fel de baterie naturala
pentru stocarea energiei solare. Atat timp cat biomasa este produsa in mod dura-
bil, bateria va dura pe perioada nedeterminata.

In general exista doua abordari principale in utilizarea plantelor pentru pro-
ducerea energiei: cultivarea plantelor special pentru consumul de energie, si uti-
lizarea rezidurilor de plante care sunt folosite pentu alte lucruri. Cea mai buna
abordare variaza de la regiune la regiune conform climatului, solurilor si geogra-
fiei. Tehnologia aplicata pentru consumul energetic al biomasei in special depin-
de de umiditatea sa. Biomasa este considerata umeda atunci cand cantitatea de
energie necesara pentru a evapora intreaga umiditatea este mai mare decat con-
tinutul de energie al biomasei. Aceasta biomasa este potrivita pentru tehnologiile
de fermentare sau digestie care produc gaze combustibile sau lichide ca produse.
Acestea pot sa fie convertite in conbustibili sintetici sau folosite inr-o conversie
in aval pentru a produce electricitate, ex. printr-un motor cu gaz. Biomasa uscata
are un considerabil continut de energie ridicat decat cantitatea necesara pentru
evaporarea umiditatii sale. Lemnul este cel mai bun exemplu pentru biomasa us-
cata. Biomasa uscata nu poate fi convertita prin digestie si fermentare, in speci-
al datorita concentratiei sale ridicate de lignina, care este din punct de vedere
chimic foarte stabila. In zilele noastre, biomasa uscata lemnoasa poate fi con-
vertita numai prin Piroliza, Gazificare sau Combustie. Aceasta din urma produce
gaze combustibile numit producator de gaz ca produs, care poate fi folosit pentru
producerea electricitatii prin intermediul motoarelor cu combustie sau chiar prin
intermediul celulelor de combustibil.

Industria existenta generatoare de energie de biomasa in Statele Unite, care
consta din aproximativ 11,000 MW capacitatea de operare in timpul verii furnizand
in mod activ energie catre retea, produce aproximativ 1.4% din furnizarea de elec-
tricitate a S.U.A.

In prezent Parteneriatul de Energia Noua Speranta este cea mai mare centrala
de energie de biomasa in America de Nord. Facilitatea de 140 MW foloseste fibra
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din trestia de zahar (bagasse) si lemn urban reciclat ca si combustibil pentru a ge-
nera energie suficienta pentru operatiunile mari de macinare si rafinare ca si pen-
tru furnizarea de electricitate din resurse regenerabile pentru aproximativ 60,000
de case. Facilitatea reduce dependenta de ulei cu mai mult de un milion de barili
pe an, si prin reciclarea trestiei de zahar si deseurilor de lemn, conserva spatiul
pentru depozitele de deseuri in comunitatile urbane din Florida.

Folosirea biomasei ca si combustibil produce poluarea aerului in forma de mo-
noxid de carbon, NOx (oxizi de azot), VOCs (compusi organici volatili), particule si
alti poluanti, in unele cazuri la niveluri mai mari decat cele de la resursele de com-
bustibil traditional cum ar fi carbunele si gazul natural. Negrul de fum - un poluant
creat de arderea incompleta a combustibililor fosili, biocombustibili si biomasa -
este al doilea mare contribuitor la incalzirea globala. In 2009 un studiu suedez al
norului maro gigant care periodic acopera mari zone in Asia de Sud a determinat
ca a fost in principal produs din arderea biomasei, si intr-o masura mai mica de
arderea combustibilului fosil. Cercetatorii au masurat o semnificativa concentratie
de "C, care este asociata cu viata recenta a plantelor decat cu combustibilii fosili.
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In ciuda recoltarilor, culturile de biomasa pot sechestra carbonul. De exemplu
carbonul organic din sol a fost obervat in special la adancimi de sub 12 inci. larba
sechestreaza carbonul in radacina sa crescuta a biomasei. De obicei, culturile pe-
rene sechestreaza mai mult carbon decat culturile anuale datorita cantitatii mult
mai mari de biomasa verde nerecoltata, atat verde cat si uscata, adunata de-a
lungul anilor, si mai putine intreruperi ale solului in cultivare.

1.5. Biocombustibil

Biocombustibilii sunt o gama larga de combustibili care oarecum deriva din
biomasa. Termenul acopera biomasa solida, combustibilii lichizi si diferite biogaze.
Biocombustibilii castiga o atentie publica si stiintifica sporita, condusi de factori
ca pretul petrolului, nevoia de securitate energetica sporita, preocuparea pentru
emisiile de gaz cu efect de sera de la combustibili fosili, si subventiile de la guvern.

Bioetanolul este un alcol produs prin fermentarea componentelor zaharului si
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este produs in special din zahar si amidon. Fiind dezvoltata o tehnologie avansata,
biomasa celulozica, cum ar fi copacii si ierburile, sunt de asemenea folosite ca
materie prima pentru producta de etanol. Etanolul poate fi folosit ca si combustibil
pentru vehicule in forma pura, dar este folosit de obicei ca aditiv al benzinei pen-
tru a mari cifra octanica si pentru a imbunatati emisiile vehiculelor. Bioetanolul
este folosit la scara larga in SUA si Brazilia.

Biodieselul este produs din uleiuri vegetale, grasimi animale sau grasimi re-
ciclate. Biodieselul poate fi folosit ca si combustibil pentru vehicule in forma sa
pura, dar este de obicei folosit ca aditiv de motorina pentru a reduce nivelurile
de particule, monoxidul de carbon si hidrocarburile provenite de la vehiculele cu
motoare diesel. Biodieselul este produs din uleiuri sau grasimi folosind transeste-
rificarea si este cel mai popular biocombustibil in Europa.

Biocombustibili au asigurat 1.8% pentru combustibilul de transport din lume
in 2008. Investitia in capacitatea de productie a biocombustibililor a depasit $4
miliarde de dolari in intreaga lume in 2007 si este in crestere. Conform Agentiei
Nationale a Energiei, biocombustibilii au potentialul de a satisface mai mult decat
un sfert din cererea mondiala de combustibili pentru transport pana in 2050.

Alcoolul produs in mod biologic, cel mai frecvent etanolul, si cel mai putin
frecvent propanolul si butanolul, sunt produse de actiunea microorganismelor si
enzimelor prin fermentarea zaharurilor sau a amidonului (cel mai simplu), sau a
celulozei (cel mai dificil). Despre biobutanol (numit de asemenea biobenzina) se
afirma adesea ca asigura o inlocuire directa a benzinei, deoarece poate fi utilizat
direct la motoarele pe benzina (in mod similar ca biodieselul la motoarele pe mo-
torina).
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Etanolul este cel mai comun biocombustibil la nivel mondial, in special in
Brazilia. Combustibilii pe baza de alcool sunt produsi prin fermentarea zaharurilor
derivate din grau, porumb, sfecla de zahar, melasa si orice zahar sau amidon din
care sunt fabricate bauturile alcoolice (cum ar fi cartoful si deseurile de fructe,
etc.). Metodele de producere a etanolului folosite sunt digestia enzimatica (pentru
a elibera zaharurile din amidonul stocat), fermentarea zaharurilor, distilarea si us-
carea. Procesul de distilare necesita o energie de intrare semnificativa pentru in-
calzire (adesea combustibili fosili din gaz natural nedurabil, ci biomasa celulozica
cum ar fi trestia de zahar, resturile ramase dupa presarea trestiei pentru extractia
sucului sau, poate fi foolosita in mod mai durabil).

Biodieselul este cel mai popular biocombustibil in Europa. Este produs din
uleiuri sau grasimi folosing transesterificarea si este un lichid similar in compozitia
dieselului mineral/fosil. Din punct de vedere chimic, consta in special din acid
gras metil (sau etil) esteri (FAMEs). Materia prima pentru biodiesel include grasimi
animale, uleiuri vegetale, soia, rapita, Jatropha, Mahua, mustar, in, floarea soa-
relui, ulei de palmier, canepa. Biodieselul pur (B100) este combustibilul diesel cu
cea mai scazuta emisie. Desi gaz petrolul lichefiat si didrogenul au o ardere mai
curata, sunt folositi sa alimenteze cu combustibil motoare pe benzina mai putin
eficiente si nu sunt la fel de disponibile pe scara larga.

Biodieselul poate fi folosit la orice motor diesel atunci cand este amestecat
cu motorina mineral. In unele tari fabricantii isi garanteaza motoarele pentru fo-
losirea B100, desi Volkswagenul din Germany, de exemplu, solicita conducatorilor
auto sa intrebe prin telefon la departamentul pentru servicii de mediu VW inainte
de a trece pe B100. B100 poate deveni mai vascos la temperaturi scazute, in func-
tie de materia prima folosita. In majoritatea cazurilor, biodieselul este compatibil
cu motoarele diesel incepand cu 1994, care folosesc ,Viton’ (fabricat de DuPont)
cauciu sintetic in sistemele lor mecanice prin injectie de combustibil.

Biogazul este metanul produs prin procesul de disgestie anaeroba a materi-
alului organic prin anaerobi. Acesta poate fi produs fie din materiale de deseuri
biodegradabile sau prin utilizarea culturilor energetice alimentate in digestoare
anaerobe pentru a suplimenta productia de gaze. Produsul secundar solid, digesta-
tul, poate fi folosit ca un biocombustibil sau un fertilizator.

e Biogazul poate fi recuperat din sistemele de epurare biologica. Note: tra-
tamentul mecanic can be recovered from mechanical biological treatment
waste processing systems. Note: Gazul emanat de la groapa de gunoi este
o forma de biogaz mai putin curata care este produs la groapa de gunoi
prin digestie anaeroba naturala. Daca scapa in atmosfera este o potentiala
emisie de gaz cu efect de sera.

e Fermierii pot produce biogaz din balegarul vacilor folosing un digestor an-
aerobic (AD).

Gazul sintetic, un amestec de monoxid de carbon, hidrogen si alte hidrocar-
buri este produc prin combustie partiala a biomasei, adica, combustia cu o canti-
tate de oxigen care nu este suficienta pentru a converti biomasa in mod complet
in dioxid de carbon si apa. Inainte de combustia partiala biomasa este uscata, si
uneori pirolizata. Amestecul de gaz rezultat, gazul sintetic, este mai eficient decat
combustia directa a biocombustibilului original; mai mult din energia continuta in
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combustibil este extrasa.

e Gazul sintetic poate fi ars direct in motoare cu combustie interna, turbine
sau celule de combustibil cu temperaturi ridicate. Generatorul de gaz din
lemn este un reactor de gazificare alimentat cu lemn montat pe un motor
cu combustie interna.

e Gazul sintetic poate fi folosit pentru a produce metanol, DME si hidrogen,
sau convertit prin procesul Fischer-Tropsch pentru a produce un substitut
de motorina, sau un amestec de alcool care poate fi amestecat in benzina.
Gazificarea in mod normal se bazeaza pe temperaturi >700°C.

e Gazificarea la temperatura scazuta este dorita pentru co-productia de bio-
char dar rezulta un gaz sintetic poluat cu gudron.

Atunci cand biomasa bruta este deja intr-o forma corespunzatoare (cum ar
fi lemnele pentru foc), poate arde direct intr-o soba sau furnal pentru a produce
caldura sau abur. Atunci cand biomasa bruta este intr-o forma incomoda (cum ar
fi rumegus, talaj, iarba, deseuri de lemn urban, deseuri agricole), procesul tipic
este de a desintensifica biomasa. Acest proces cuprinde slefuirea biomasei brute
la o dimensiune corespunzatoare de particule care, in functie de tipul de densifi-
care poate fi de la 1 la 3 cm (1 in), care este apoi concentrata intr-un produs de
combustibil. Tipurile de procesare actuale sunt lemnul, palete, cubul sau pucul.
Procesarea de peleti este cea mai frecventa in Europa si este de obicei un produs
din lemn pur. Celalalte tipuri de desificare sunt mai mari ca dimensiune in compa-
ratie cu o gama larga de materii prime de intrare. Combustibilul rezultat densificat
este mai usor de transportat si alimentat in sisteme de generare termica cum ar fi
cazanele.

Transesterification &8 .
-

Petro diesel

O problema cu arderea biomasei brute este ca aceasta transmite cantitati
considerabile de poluanti cum ar fi particulele PAHs (hidrocarburile aromatice po-
liciclice). Chiar si cazanele moderne cu peleti genereaza mult mai multi poluanti
decat cazanele de petrol sau gaze naturale. Peletii din reziduri agricole sunt mai
daunatoare decat peletii din lemn, producand mai multe emisii de dioxine si clor-
fenoli.

A doua generatie de biocombustibili produsi provin din materie prima durabila.
Durabilitatea materiei prime este definita, printre altele, de disponibilitatea materiei
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prime, impactul emisiilor GMG si impactul asupra biodiversitatii si terenului folosit.
Multi biocombustibili din a doua generatie sunt in dezvoltare, cum ar fi etanolul ce-
lulozic, combustibil de alge, biohidrogen, bio-metanol, DMF, BioDME, Fischer-Tropsch
diesel, bio-diesel pe baza de hidrogen, alcooli mixti si motorina din lemn.

Productia de etanol celulozic utilizeaza culturi necomestibile sau produse de
deseuri necomestibile si nu indeparteaza mancarea din lantur alimentar uman sau
animal. Lignoceluloza este materialul structural ,lemnos” al plantelor. Aceasta
materie prima este abundenta si diversa, si in anumite cazuri (cum ar fi cozile de
citrice sau rumegus) este ea insasi o problema de eliminare semnificativa.

I.6. Energia geotermala

Energia geotermala este energia termala generata si stocata in Pamant.
Energia termala este energia care determina temperatura materiei. Energia geo-
termala a Terrei provine de la formarea originala a planetei, de la descompunerea
radioactiva a mineralelor, de la activitatea vulcanica, si de la energia absorbita la
suprafata. Gradientul geotermal, care este diferenta in temperatura intre centrul
planetei si suprafata sa, conduce o continua conductie a energiei termale in forma
de caldura din centru catre suprafata.

De la izvoarele termale, energia geotermala a fost folosita pentru imbaiere
inca din perioada Paleolitica si pentru incalzirea spatiilor din cele mai vechi tim-
puri romane, dar dar astazi este mai bine cunoscuta pentru generarea de electrici-
tate. La nivel mondial, aproximativ 10,715 megawati (MW) din energia geotermala
este on-line in 24 de tari. O suma suplimentara de 28 gigawati din capacitatea de
incalzire geotermala este instalata pentru termoficare, incalzirea spatiului, spa-
uri, procese industriale, desalinizare si aplicatii agricole.
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Energia geotermala este eficienta din punct de vedere al costului, fiabila,
durabila, si ecologica, dar din punct de vedere istoric a fost limitata la zonele de
din aproprierea limitelor placilor tectonice. Progrese tehnologice recente au ex-
tins gama si dimensiunea resurselor viabile, in special pentru aplicatii cum ar fi
incalzirea, deschiderea catre un potential pe scara larga. Sondele geotermale
emana gaze cu efect de sera prinse adanc in pamant, dar aceste emisii sunt mult
mai mici per unitate de energie decat cele de la comustibilii fosili. Ca rezultat,
energia geotermala are potential pentru a contribui la atenuarea incalzirii globale
in cazul in care se foloseste pe scara larga in loc de combustibili fosili.

Resursele geotermale ale Pamantului
sunt, teoretic, mai mult decat potrivite
pentru a satisface nevoile energetice ale
umanitatii, dar numai o fractiune mica
poate fi exploatata in mod profitabil. Fo-
rarea si exploatarea pentru resursele din
adancime sunt foarte scumpe. Prognozele
pentru viitorul energiei termale depinde
de ipoteze despre tehnologie, preturile
energiei, indemnizatii si ratele dobanzilor.

In industria geotermala, temperatu-
ra scazuta inseamna temperaturi de 300°F
(149°C) sau mai mici. Resursele geoter-
male de joasa temperatura sunt de obicei
folosite in aplicatii de uz direct, cum ar
fi incalzire domestica, sere, pescarii, re-
cuperare minerala si proces industrial de
incalzire. Cu toate acestea, unele resurse
de joasa temperatura pot genera electri-
citate folosind tehnologia de generare de
electricitatii cu ciclu binar.

Aproximativ 70 de tari au folosit direct 270 petajouli (PJ) de incalzire geoter-
mala in 2004. Mai mult de jumatate s-au folosit pentru incalzirea spatiilor, si alta
treime pentru incalzirea piscinelor. Restul a sustinut aplicatiile industriale si agri-
cole. Capacitatea globala instalata a fost de 28 GW, dar capacitatea de factori tin-
de sa fie scazuta (30% in medie) deoarece caldura este mai mult necesara in timpul
iernii. Cifrele de mai sus sunt dominate de 88 PJ de incalzire a spatiului extrase
dintr-un procent estimat de 1.3 demilioane de pompe de caldura geotermala cu o
capacitate totala de f 15 GW. Pompele de caldura pentru incalzirea domestica sunt
mijloace de crestere rapida pentru exploatarea energiei geotermala, cu o rata de
crestere anuala de 30% din productia de energie.

Incalzirea directa este mult mai eficienta decat generarea de electricitate si
locurile mai putin exigente fata de cerintele de temperatura pe sursa de incalzi-
re. Caldura poate proveni de la co-generare prin intermediul instalatiei electrice
geotermale sau din din sonde mai mici sau schimbatoare de caldura ingropate la
mica adancime. Ca rezultat, incalzirea geotermala este economica la mult mai
multe site-uri decat generarea de electricitate geotermala. Acolo unde sunt dispo-

500 -

500 - 1000 m
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nibile izvoarele natura calde, apa incalzita poate fi condusa direct in radiatoare.
Daca solul este fierbinte dar uscat, conductele din pamant sau schimbatoarele de
caldura pot colecta caldura. Dat chiar si in zone unde solul este mai rece decat
temperatura camerei, caldura poate fi extrasa cu o pompa de caldura geotermala
mult mai eficienta din punct de vedere al costului si mai curata decat furnalele
conventionale. Aceste dispozitive se bazeaza mai mult pe resursele mai reci si de
mica adancime decat tehnicile geotermale traditionale, si ele combina o varietate
de functii, incluzand aerul conditionat, stocarea de energie sezoniera, colectarea
de energie solara, si incalzirea electrica. Pompele de caldura geotermala pot fi
folosite pentru incalzirea spatiului, in esenta oriunde.

Incalzirea geotermala sustine muulte aplicatii. Aplicatiile de incalzire distric-
tuala folosesc retele de conducte cu apa calda pentru a incalzi multe cladiri de-a
lungul comunitatilor. In Reykjavik, Islanda, apa consumata din distemul de incalzi-
re districtual este trimisa pe conductele de sub caldaram si trotuare pentru a topi
zapada. Desalinizarea geotermala a fost demonstrata.

Energia termala interna a Pamantului circula catre suprafata prin conductie
cu o rata de 44.2 terawati (TW), si este alimentata prin dezintegrare radioactiva a
mineralelor la o rata de 30 TW. Aceste rate de energie reprezinta mai decat dublul
consumului de energie curenta al umanitatii din toate resursele primare, dar cea
mai mare parte a acestui debit de energie nu este recuperabila. In plus fata de de-
bitele de caldura interne, stratul superior al suprafetei la o0 adancime de 10 metri
(33 ft.) este incalzit de energia solara in timpul verii si elibereaza acea energie si
se raceste in timpul iernii.
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In afara variatiilor sezoniere, gradientul geotermal al temperaturilor prin
scoarta este de 25-30 °C (45-54 °F) pe kilometru de adancime in cea mai mare
parte a lumii. Fluxul conductor de caldura ajunge la o0 medie de 0.1 MW/km?. Aces-
te valori sunt mult mai mari in aproprierea limitelor placilor tectonice acolo unde
scoarta este mai subtire. Acestea pot fi in continuare majorate prin circularea
fluidului, fie prin conducte de magma, izvoare calde, circulare hidrotermala sau o
combinatie a acestora.

O pompa de caldura geotermala poate extrage suficienta caldura de la mica
adancime oriunde in lume pentru a asigra incalzirea caselor, dar aplicatiile indus-
triale necesita temperaturi ridicate din resurse de la mare adancime. Eficienta
termala si profitabilitatea generarii de energie este in special sensibila la tem-
peratura. Aplicatiile mai soicitante primesc cele mai mari beneficii de la debitul
ridicat de caldura naturala, ideal pentru folosirea izvoarelor calde. Cea mai buna
optiune este forarea unui izvor intr-un acvifer cald. Daca nu este disponibil niciun
acvifer, poate fi construit unul artificial prin injectarea apei in fractura rocii de
baza in mod hidraulic. Aceasta ultima abordare se humeste energie geotermala din
roca uscata fierbinte in Europa sau sisteme geotermale imbunatatite in America
de Nord. Aceasta abordare poate avea un potential mult mai mare decat regimul
natural de curgere a acviferelor.

Estimarile potentialului pentru generarea de electricitate din energia geoter-
mala variaza de sase ori, de la 0.035 la 2TW in functie de scara de investitii. Esti-
marile superioare ale resurselor geotermale presupun sonde geotermale imbuna-
tatite la adancimi de 10 kilometri (6 mi), in conditiile in care sondele geotermale
existente ating rareori adancimea de peste 3 kilometri (2 mi). Sondele la aceasta
adancime sunt acum comune in industria petroliera. Cea mai adanca sonda de cer-
cetare din lume, gaura de sonda super adanca Kola, are o adancime de 12 kilometri
(7 mi). Acest record a fost recent imitat de sondele comerciale de petrol, cum ar
fi sonda Exxon’s Z-12 in campia Chayvo, Sakhalin.
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Capitolul Il
Resurse de energie folosite in zona de studiu (Romania,
Bulgaria), (transfrontalier: DOLJ, VIDIN, MONTANA, VRACA,
PLEVEN, etc.) prin utilizatori economici si casnici

II.1. Romania

Uniunea Europeana face eforturi pentru a reduce efectele schimbarilor cli-
matice si stabileste o politica comuna de energie. Ca parte a acestei politici,
Conducatorii Statelor sau Guvernelor Europene au convenit in martie 2007 asupra
unor tinte obligatorii pentru a creste cota de energie regenerabila. Pana in By 2020
energia din resurse regenerabile trebuie sa reprezinte 20% din consumul total de
energie al Uniunii Europene (8,5% in 2005). Pentru atingerea acestei tinte comune,
fiecare Stat Membru trebuie sa creasca productia si folosirea resurselor de energie
regenerabila in electricitate, incalzire, racire si transport. Desi energiile regene-
rabile sunt parte integranta a luptei noastre impotriva schimbarilor climatice, ele
contribuie de asemenea la cresterea, crearea de locuri de munca si sporirea secu-
ritatii noastre energetice.

Tintele pentru energiile regenerabile sunt calculate ca pondere a cotei de
consum al energiilor regenerabile la consumul final brut. Consumul de energii re-
generabile cuprinde folosirea directa a energiilor regenerabile (ex. biocombus-
tibilii) plus partea de energie electrica si termica care este produsa din resurse
regenerabile (ex. eoliane, hidro), in timp ce consumul final de energie este energia
folosita in domeniul transportului, agriculturii, industriei, serviciilor si casnic. Nu-
mitorul pentru cota SRE include de asemenea distribuirea pierderilor de energie
electrica si termica si consumul acestor combustibili in procesul de producere a
energiei electrice si termice. Tinta romana: 24% (2005 = 17.8%)

Romania a introdus urmatoarele masuri pentru promovarea RES-E:

e Un sistem de cote cu certificate verzi tranzactionabile (CVT) pentru noua
SRE-E este in vigoare din 2004. Cota obligatorie a crescut de la 0.7% in 2005
la 8.3% in 2010. CVT sunt eliberate pentru productia de energie electrica
din generarea de energie eoliana, solara, biomasa si hidro in centrale cu o
capacitate mai mica de 10 MW.

e Repartitia obligatorie si comercializarea prioritara a electricitati produsa
din SRE din 2004.

Legislatia privind biocombustibili a fost transpusa in legislatia nationala in
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decembrie 2005.

Gross Electricity Generation by fuel (2005)
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3.2% Wind
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Solar
0,0%

Geothermal
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Source: Eurostat

* Not including generation from hydro pumped storage, but including electricity
generation to pump water to storage. Municipal Solid Waste, Wood waste, Biogas
included.

Lista de prioritati a Fondului Roman de Eficienta Energetica (2002) include
utilizarea of SRE pentru incalzire.

Strategia energetica din septembrie 2007 include modernizarea si reutilarea
centralelor hidroenergetice cu o capacitatea totala instalata de 2,328 MW.

Final Energy Consumption by Fuel, Transport (2005)
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1I.2. Bulgaria

Cota de electricitate SRE a Bulgariei in consumul de electricitate brut a cres-
cut de la 7% in 1997 la 8.38 % in 2007. Hidrocentrala la scara larga este in prezent
principala sursa de electricitate SRE.

In 2007 Bulgaria a introdus un tarif fix pentru Electricitatea din Surse Regene-
rabile. Comisia de stat pentru Reglementarea Apei si Energiei si-a asumat angaja-
mentul de a achizitiona energie alternativa la un tarif mai mare si pentru o durata
de 12 ani. Furnizorii care refuza sa accepte electricitatea produsa pe cale regene-
rabila va fi amendat cu pana la 500 000 (euro) ca raspuns la rapoartele produca-
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torilor de energie din surse regenerabile asupra dificultatii de conectare la retea.

la 10 MW

Resursa Tehnologie Nivelul de Tarif fix Anul i Comentarii
suport sau de S o0&
[€centi/ kWh] | premium? | incepere | o &5
8882
32§
- 9
©
Eoliana |onshore 139,96 nB./ tarif fix 2006 15 ani |Capacitate instalata mai
MWh. mica decat 800kw.
Eoliana |[Noi centrale eoliene|185,95 nB./ 15 ani
in functiune dupa|MWh.
01.01.2006 cu o cap-
citate instalata de
peste 800 kW: « Cu
ore lucrate pe an de
peste 2250
Eoliana |Noi centrale eoliene| 167,90 nB./ 15 ani
in functiune dupa|MWh
01.01.2006 cu o cap-
citate instalata de
peste 800 kW:e Cu
ore lucrate pe an de
peste 2250
PV Solar |Cu capacitate insta-|782 ne./MWh | tarif fix 2006 25 ani |Depinde de capacitatea
lata de pana la 5kW |718 nB./MWh instalata (centrala 10
Cu capacitate insta- MW *(orice dimensiune
lata de peste 5kW pentru centralele insta-
late inainte de 31 mar-
tie 2009).
Tariful este reglementat
in fiecare an (pana la
data de 31 Martie) baza-
ta pe urmatoarele: Rata
FIT deriva de la propor-
tia de 80% din pretul
mediu al electricitatii
in anul precedent. Un
cost suplimentar vari-
abil este adaugat care
nu poate sa fie mai mic
de 95% ca nivelul din
anul precedent. Asta
inseamna ca PV FIT ar
putea creste deoarece
preturile la electricita-
te au crescut brusc in
Bulgaria un ultimii ani.
Micro- pana la 10 MW 97,12 nB./ tarif fix 2006 15 ani
hidro- MWh
centrale
de pana
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falaly)
A

Source: Eurostat

* Not including generation from hydro pumped storage, but including electricity
generation to pump water to storage. Municipal Solid Waste, Wood waste, Biogas
included.
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Capitolul Il
Instalatii si echipamente de bioenergie

lll.1. Sisteme de energie eoliana
I11.1.1. Concept

O turbina eoliana este formata din turn, pale si o nacela care contine genera-
torul, sistemul de control si de transmisie. Vantul pune in miscare palele in acelasi
mod in care aripa unui avion ridica avionul. Energia este transferata de la turbi-
na prin arborele de transmisie catre generator in interiorul nacelei. Generatorul
transforma energia cinetica in energie electrica, care ste la randul ei transferata
catre retea prin transformator.

O moara de vant moderna produce energie atunci cand viteza vantului este in
intervalul 4-25 m/s (briza usoara catre furtuna). Capacitatea maxima este atinsa
la 12-15 m/s, in timp ce productia de energie in mod normal se opreste la vitezele
vantului de peste 25 m/s (pasul palelor este reglat, se aplica franele) pentru a
proteja moara de vant sa nu se deterioreze.

|
|
-
\

N
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Productia de energie a vantului creste in mod exponential in gradul al treilea
de viteza a vantului. Astfel, chiar si usoarele schimbari ale vantului au efecte largi
asupra productiei de energie, si prin urmare profitabilitatea proiectului. O locatie
cu o viteza medie a vantului de 8 m/s va produce de doua ori mai multa energie
decat o locatie cu o viteza de 6 m/s. Proprietatile vantului unei zone este, prin
urmare, de prima importanta.

Ill.1.2. Economie

Energia eoliana este o tehnologie relativ matura. Ea concureaza cu alte resur-
se de energie in ceea ce priveste pretul, efectele asupra mediului si utilizarea. Cu
exceptia energiei hidroelectrice, energia eoliana este mai aproape de profitabili-
tatea comerciala decat oricare alte surse regenerabile, desi economia proiectului
imbunatatit este o provocare vitala pentru energia eoliana. Energia eoliana in cele
mai multe cazuri depinde de subventiile publice pentru a fi profitabila.

Costurile investitiei pentru un proiect onshore este de cel putin 1000 - 1400 €/
kW, la standardele din 2006, incluzand conectarea la retea. Costul corespunzator pen-
tru kWh variaza in functie de proiectul individual si depinde foarte mult de conditiile
de vant, perioadele de functionare si costurile de retea. Costul tipic al energiei va-
riaza intre 3,5 si 8,5 c€/kWh, incluzand costuri de capital si intretinere. Costurile de
investitie pentru energia eoliana offshore sunt considerabil mai mari. Morile eoliene
plutitoare costa in general cu 50% pana la 100% mai mult decat utilitatile terestre.

Costul de achizitie al turbinei este de 60% pana la 80% din costurile totale
de dezvoltare. Catre anul 2001, costurile turbinelor au scazut cu turbine costs
decreased 9%-17% anual, dar datorita cresterii cererii, cresterii preturilor otelului
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si furnizarea insuficienta in ultimii ani, pretul turbinelor a crescut considerabil. In
prezent, furnizarea depaseste cererea, si exista lungi perioade de livrarepentru
turbine. In cazul capacitatea viitoare de extindere a furnizarii, preturile pot ince-
pe sa scada din nou. Cu timpul eforturile de cercetare si dezvoltare vor conduce
de asemenea la scaderea preturilor.

Costurile de functionare si intretinere pentru energia eoliana poate varia
semnificativ. Pentru primii ani de functionare, costurile de functionare tipice sunt
de 2-3 la suta din costurile de investitie, crescand usor in anii urmatori. Costurile
de intretinere pot fi mult mai ridicate in cazul in care componentele principale
trebuie sa fie schimbate datorita uzurii.

Il1.1.3. Limitele retelei

Potentialul energiei eoliene este mai mare la asezarile indeparate unde den-
sitatea populatiei este de obicei scazuta, si la distanta de consumatorul de elec-
tricitate ca si de reteaua existenta. Pentru a realiza potentialul energiei eoliene,
este uneori nevoie de investitii la retea. Acestea pot fi atat atat costisitoare cat
dsi consumatoare de timp. Conectarea scumpa la retea este adesea unul dintre
motivele principale pentru care nu se dezvolta asezari eoliene. In plus liniile de
energie reprezinta un impact considerabil asupra mediului.

lll.1.4. Integrarea sistemului

Datorita faptului ca generarea de energie variaza in functie de conditiile de
vant, furnizarea de energie bazata pe energia eoliana este dependenta de alte
resurse complmentare de energie. Hidroenergia este foarte potrivita ca sursa de
energie complementara pentru energia eoliana. Hidrobarajele pot functiona ca
depozit de energie pentru energia eoliana, si in acest mod sa functioneza ca tam-
pon pentru natura sticastica a energiei eoliene. Prin interactiune cu hidroenergia
norvegiana, vestul Danemarcei a fost in masura sa stabileasca o furnizare de elec-
tricitate care functioneaza ci o cota de energie eoliana de 30%.

Il1.1.5. Dezvoltarea turbinei eoliene

Cea mai evidenta dezvoltare tehnologica in ultimii cinci ani este cresterea in
dimensiune a turbinei. In 1996 dimensiunea normala pentru turbinele comerciale
a fost de 600 kW. astazi, turbinele 3 MW sunt standardul si turbinele 5 MW sunt
in productia de masa. Exista mai multe eforturi de cercetare si dezvoltare in des-
fasurare pentru cresterea in dimensiune. Uniunea europeana a sustinut proiectul
Upwind de cercetare si dezvoltare care are drept tinta explorarea turbinelor de
20 MW.
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Cpacitate instalata Diametrul Productia anuala Numarul de
(kW) rotorului la un factor de turbine per TWh
(metru) capacitate de 34%
(GWh)

500 40 1,5 670
2 000 80 6,0 167
3 000 90 9,0 111
5 000 125 15 67

Ill.1.6. Parcuri eoliene offshore

Mai multe tari privesc cu interes sporit perspectiva de instalare a turbinelor
eorliene offshore. Acest fapt se datoreaza disponibilitatii limitate de teren, dar si
datorita vanturilor ofshore in general mai puternice si mai stabile. Ambele turbine
eoliene instalate cu bazele pe fundul marii ca si structurile plutitoare sunt exploa-
tate. In prezent, nummai turbinele cu baza pe fundul marii sunt instalate, in timp
ce companiile desfasoara activitati de cercetare pentru a depasi dificultatil tehni-
ce ale structurilor plutitoare.

Dezvoltarea actuala se indreapta catre directia turbinelor mari (3 MW +) cu cu
design specializat pentru conditiile offshore. Provocarile majore sunt asociate cu
instalarea, proiectarea si operarea/intretinerea. In prezent costurile de investitie
sunt cu 50%-100% mai mari decat instalatiile terestre, dar cercetarea si dezvolta-
rea ulterioara este asteptata sa reduca diferenta in viitor.

In plus, tehnologia pentru morile de vant plutitoare este in prezent dezvolta-
ta. Instalatia plutitoare va face inutile costurile fundatiilor pe fundul marii, dar in
acelasi timp introduc noi provocari, cum ar fi riscul de crestere al uzurii si costurile
crescute pentru ancorare si conectare la retea. Ca un inceput, turbinele plutitoare
pot fi o solutie buna in zonele cu deficit de teren disponibil, bune conditii de vant
offshore si 0 nevoie crescuta de furnizare de energie. Acest caz se aplica Statelor
Unite, Japoniei si tarilor cu instalatie de gaz de petrol offshore existenta.

lll.2. Sisteme de hidroenergie

111.2.1. Concept

Ciclul natural al apei este condus direct de energia solara. Cand soarele incal-
zeste apa din mare si apa de suprafata, are loc evaporarea si apa se ridica in forma
vaporilor de apa. Vaporii de apa cresc. Cand vaporii de apa ating niveluri inalte ale
aerului si sunt raciti, apa cade sub forma de ploaie, grindina sau zapada. Apa curge
in mod natural catre catre cel mai de jos nivel si este transportata la suprafata
pamantului in parauri si rauri, si ajunge in cele din urma in mare unde se evapora
din nou. Prin permiterea debitului de apa prin turbine in drumul sau catre mare,
putem valorifica energia cinetica a apei in miscare pentru a produce electricitate.
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Volumul si caderea apei determina energia potentiala a cascadei. Caderea de
apa este marea diferenta intre rezervorul de intrare si centrala de evacuare. Apa
este directionata in puturile de presiune care conduc catre centrala, unde loveste
rotorul turbinei la presiune inalta. Energia cinetica a apei este transmisa prin in-
termediul unui arbore de transmisie catre generator, care o converteste in energie
electrica.

N

Reservair

Pressure shaft

Power station with ::

turbine and generator

Centralele electrice de apa pot fi impartite in doua tipuri conform inaltei pre-
siuni: instalatii de mica si mare cadere.

Instalatiile de mica cadere adese folosesc un mare volum de apa dar au o
cadere mica, ca centrala hidroelectrica fara acumulare. Din moment ce regle-
mentarea debitului de apa este dificila, este folosita atunci cand este disponibil.
Cantitatea de electricitate generata creste in mod considerabil atunci cand raul
transporta mai multa apa in timpul dezghetului de primaverasau cand precipita-
tiile sunt foarte abundente. Raul este barat de catre centrala electrica pentru a
conduce apa in una sau mai multe turbine. Dupa ce a fost exploatata in turbine,
apa curge in raul de sub centrala electrica.

Instalatiile de mare cadere sunt in general construite pentru a folosi o cade-
re mare dar un volum mai mic de apa decat instalatiile pe un curs de apa. Multe
tipuri ale acestor centrale electrice stocheaza apa in rezervoare. Apa este in mod
normal inmagazinata intr-un put fortat. La baza putului fortat apa este distribuita
si condusa prin conducte catre diferitele turbine. Datorita caderii mari de apa, apa
se afla sub mare presiune. Presiunea apei invarte turbina si energia cinetica de la
turbina este transferata printr-o put catre generator. Centralele electrice moder-
ne de mare presiune sunt in mod normal construite in stanca. Centrala electrica si
magazia de reglare sunt conectate prin tunele prin roca sau conducte catre versan-
tul de munte. Rezervoarele permit ca o proportie mai mare de curgere sa fie folosi-
ta in productia de energie. De obicei ele au o capacitate instalata mai mare decat
centralele hidroelectrice fara acumulare, dar o perioada de utilizare mai scurta.
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lll.2.2. Rezervoare de stocare a apei

Un rezervor de stocare a apei este un bazin pentru acumulare de apa artifici-
al sau natural in perioade cu afluenta ridicata si consum scazut. Cu alte cuvinte,
rezervorul de stocare a apei este folosit pentru a regla productia si este adesea
numit rezervor de reglare.

In timpul stocarii, o cota mai mare de scurgere este folosita pentru produc-
tia de energie. Magaziile centralelor electrice sunt de asemenea adecvate pentru
reglarile productiei (control de sarcina). Astfel, centrala electrica poate produce
mai mult in timpul zilei, cand consumul este foarte ridicat in comparatie cu cel
din timpul noptii.

Rezervoarele de stocare pot fi folosite pentru a stoca apa in timpul sezoane-
lor cand consumul de apa este scazut si cand cererea de energie este mai mare.
Acest proces se numeste reglare sezoniera. Producatorii de energie pot pastra apa
in rezervoarele de stocare in timpul perioadelor de inundatii si o pot goli in timpul
perioadelor de seceta. Prin urmare, rezervoarele de stocare a apei pot avea un
efect de reducerea a inundatiilor.

Reglarea rezervoarelor de stocare poate fi dimensionata pentru a stoca apa
pentru cateva sezoane. Ele sunt numite rezervoare perene de stocare.

Producatorii de energie pot obtine un profit economic prin pomparea apei afla-
ta la adancime pentru a regla rezervoarele de stocare cu inaltime mai mare de
cadere deoarece potentialul de energie al apei creste in proportie cu caderea de
apa. Cand preturile la energie sunt scazute, poate fi profitabil pentru producatori sa
foloseasca energia pentru a muta apa intr-un rezervor mai mare de stocare, astfel
incat sa poata fi folosita pentru productie in timpul perioadelor cu preturi ridicate.
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111.2.3. Afluenta de apa

Afluenta este cantitatea de apa care curge catre o centrala electrica din toata
zona de captare. Zona de captare este zona de teren cu scurgere catre un anumit
dispozitiv de evacuare, de exemplu rezervoarele de stocare sau racorduri de intra-
re a apei in centrala electrica. Precipitatiile variaza de la zona la zona de-a lungul
sezonului. Exista, de asemenea, o variatie a afluxului de la an la an.

Ill.2.4. Provocari pentru dezvoltarea viitoare a energiei

Centrala hidroelectrica este o tehnologie matura. Nu mai sunt necesare des-
coperiri tehnoloice majore pentru dezvoltarea acesteia. Impactul asupra naturii si
mediului este 0 mare provocare pentru hidrocentrala. Schimbarile fluxului e apa
pot afecta viata animalelor si flora, si rezervoarele de apa pot ocupa zone intinse
de teren. Mai multe informatii se gasesc in sectiunea referitoare la consecintele
centralelor hidroelectrice asupra mediului.

Riscul economic in proiectele hidroelectrice pot fi mari, deaorece ele sunt
consumatoare de capital. Exista o incertitudine in ceea ce priveste preturile ener-
giei in viitor, si costurile de construire si productie a hidrocentralelor variaza foarte
mult de la centrala la centrala, cea mai mare variabila fiind dimensiunea centra-
lei. Un generator de dimensiuni mici necesita aproximativ la fel de multe persoane
pentru functionare si intretinere ca si un generator de dimensiuni mari. Centralele
hidroelectrice mai mari au un pret mai scazut pe kilowat. In comparatie cu alte
surse de energie electrica, costurile de productie in raport cu hidroenergia sunt in
jur de o treime din costurile energiei din resurse fosile (gaz, carbune sau petrol)
sau centrale de energie electrica nucleare. Facturul principal pentru diferenta
costului de produtie este costul combustibilului pentru productia altor energii.
Costurile centralei incluzand costuri de capital pentru centrala hidroenergetica
sunt similare cu costurile centralelor de energie nucleara, dar putin mai ridicat
deat cel al centralelor care functioneaza pe baza de conmbustibili fosili.

Alta provocare majora este dependenta de precpitatii atmosferice si prin ur-
mare de prognoza pentru precipitatii. Un sistem de energie electrica dominat de
hidroenergie este vulnerabil la variatiile mari de precipitatii atmosferice. Sistemul
este, prin urmare, foarte dependent de centralele de transmisie integrata cu alte
sisteme energetice.

Majoritatea centralelor hidroenergetice noi din lume vor fi construite in tari-
le in curs dezvoltare. In tarile in curs de dezvoltare, marile investitii si perioada
lunga de rambursare a hidrocentraleli poate fi chiar o mai mare provocare decat in
alte parti. Lipsa de competenta la nivel local este adesea o problema, atunci cand
vine vorba de dae hidrologice, administrarea proiectului si in special functionarea
si intretinerea.

In tarile dens populate oamenii locuiesc in zone care sunt indiguite. In mod
normal, este o mare provocare pentru un proiect hidro daca populatia trebuie
mutata.
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Il1.2.5. Zonele de aplicare

Hidroenergia are mai multe avantaje in comparatie cu multe alte surse de
energie electrica. Hidroenergia este o sursa de energie regenerabila care contri-
buie numai in mica masura la poluarea aerului, la precipitatiile acide sau emisiile
cu efect de sera. Hidroenergia contribuie la utilizarea redusa a energiei din surse
fosile cum ar fi petrolul, gazul sau carbunele, emisiile medii de la productia a 21
de producatori mari din UE-15 a fost de 358 kg CO,/MWh in 2003 [PWC, 2003]. In
comparatie, emisiile de la productia unei centrale hidroenergetice norvegiana ti-
pica este de aproximativ 0.15 kg CO,/MWh si 0.7 kg CO,/ MWh in total, incluzand
construirea centralei de energie electrica [Statkraft, 2002].

Hodrocentrala cu rezervoare de stocare are un nivel inalt de fiabilitate. Este
simplu sa se controleze productia, si abilitatea de reglare a schimbarilor de sar-
cina. Este o tehnologie sigura cu o lunga perioada de functionare, eficienta si cu
costuri scazute de functionare si intretinere. Reglarea sistemului raului ofera un
control sporit al inundatiilor si o posibilitate de a limita amploarea daunelor pro-
vocate de inundatii atunci cand debitul raului este foarte crescut. Reglarea poate,
de asemenea, alte efecte pozitive cum ar fi protejarea fluxului de apa in timpul
perioadelor secetoase.

Este dificila stocarea cantitatilor mari de energie electrica. Trebuie sa fie
produsa in aceeasi timp in care este utilizata. Acest fapt fizic este o provocare
pentru sistemul de de alimentare cu energie. Spre deosebire de alte surse de ener-
gie electrica, productia de hidroenergie cu rezervoare de stocare este foarte usor
de reglat. Aceasta face hidroenergia sa fie adecvata pentru a fi combinata cu alte
surse de energie.

Aceasta flexibilitate face ca hidroenergia sa fie adecvata pentru combinarea
cu alte resurse regenerabile, de exemplu energia eoliana. Atunci cand viteza van-
tului este cazuta centralele de energie eoliana nu produc suficient si productia de
hidroenergie poate fi usor introdusa in sistemul de alimentare When there is little
wind and the wind power plants are not producing enough, adjustable hydropower
production can easily be phased into the supply system.

Il1.2.6. Tipuri de tehnologii

I11.2.6.1. Barajele

Barajul este construit din lut si masa de piatra in diferite zone. Zonele sunt
formate din diferite mase si fractiuni conform functiei pe care o au in constructe.
Cele mai frecvente sunt barajele cu nucleu strans de morena, beton sau asfapt
inconjurate de o zona filtru de pietris, apoi o zona de tranzitie cu piatra fin sparta.
Aceasta este urmata de piatra bruta ca umplutura de suport si mai departe exista
un cerc de blocuri de piatra. In zilele noastre se pune accentul pe faptul ca bara-
jele trebuie sa se incadreze in peisaj si sa devina parte din natura inconjuratoare.
Digurile pot varia de la unitati mici care deabia pot fi vazute pe teren la constructii
mari care domina peisajul.
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I11.2.6.2. Barajele de beton

Exista un numar de diferite baraje de beton. Alegerea tipului de baraj depin-
de de topografia terenului. Cele mai comune tipuri sunt barajele gravitationale,
barajele din placi si barajele arcuite.

Un baraj gravitational, de asemenea numit un baraj solid, este un baraj din
beton la care stabilitatea este asigurata de greutatea proprie a barajului. Barajele
arcuite sunt plasate in vai inguste, astfel incat presiunea de pa partea din amonte
este transferata printr-o galerie subterana catre laterale. Barajele din placi trans-
fera greutatea structurala prin piloni.

I11.2.6.3. Deschiderile

Deschiderile conduc apa din rezervoarele de apa prin intrarea intr-o centrala
de energie cu cea mai mica pierdere de cadere posibila si modul cel mai economic
din punct de vedere al sunetului. Deschiderile sunt formate din tunele, canale sau
conducte care conduc apa intre rezervoarele de stocare catre rezervoarele de
intrare, urmate de put de presiune sau conducta care conduc apa catre turbina in
centrala electrica, si in final catre o scurgere. Trebuie sa fie posibila inchiderea
deschiderilor cu o valva sau dig in stramtoarea ingusta.

I11.2.7. Tehnologii pentru turbinele de apa

Alegerea unei turbine depinde de doi factori: Inaltimea de cadere (cadere)
si cantitatea de apa. Cele trei tipuri de turbine comune sunt Pelton-, Francis- si
Kaplan, dar exista mai multe alte variatii.

Turbina Pelton este turbina cu admisie tangentiala, in care apa curge de-a
lungul tangentului catre calea rotorului. Jetul de apa loveste mai multe cupe fi-
xate pe o marginea unei roti. Fiecare cupa intoarce debitul de apa lasandu-l cu
energie diminuata. Impulsul rezultat invarte turbina. Turbina Pelton este de obicei
folosita la centralele cu inalta presiune cu antitati de apa relativ mici. Turbinele
Pelton sunt folosite la caderi intre 500 si 2 000 de metri si o turbina buna are o
eficienta de 91-93%.

Turbina Francis are roata cu cupe ca turbina Pelton. Cupele de ghidare direc-
tioneaza apa tangential catre rotor. Acest debit radial actioneaza asupra cupelor
rotorului, cauzand invartirea rotorului. Cupele de ghidare pot fi eglabile pentru
a permite functionarea eficienta a turbinei in conditii de debit de apa diferit. Pe
masura ce apa se misca prin rotor raza sa de rotire scade, actionand mai departe
asupra rotorului. Turbinele Francis sunt cele mai comune turbine folosite in zilele
noastre. Ele functioneaza intr-o gama de curgere de 30-600 de metri si o turbina
buna poate avea o eficienta de 90-96%.

Turbina Kaplan este o turbina hidraulica elicoidala care are palete reglabi-
le care sunt miscate de debitul de apa. Turbinele Kaplan sunt adesea folosite la
caderi de pana la 50 de metri cand sunt mari cantitati de apa, ca la centralele
electrice pe rauri.

Pentru centralele electrice de mici dimensiuni, provocarea consta in gasirea
turbinelor care au eficienta mare la diferite debite de apa, in loc de eficienta ma-
xima de debit. Acest fapt a condus la dezvoltarea unor turbine noi cum ar fi turbina
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Crossflow. O turbina Crossflow se suprpune partial pe zona de aplicare a turbinelor
Kaplan, Francis si Pelton, dar are o eficianta mai scazuta. Administreaza o mare
variatia a cantitatilor de apa si a caderilor de 2 pana la 100 de metri. Turbinele
Crossflow sunt folosite la centrale electrice de mici dimensiuni, nereglate.

O turbina placa a fost dezvoltata pentru centrale electrice de sub 4 MW. Acest
tip acopera caderi intre 50 si 240 de metri. Turbina placa este o turbina Francis
simplificata care a fost dezvoltata in mediul universitar si de cercetare din Tron-
dheim in Norvegia.

111.2.8. Tehnologii pentru generarea curentului electric

Energia mecanica a turbinei este transferata printr-un angrenaj catre gene-
rator. In generator, energia de rotatie de la turbina este transformata in energie
electrica. Pana la 98.5% din energie este transformata in energie electrica.

Exista doua tipuri principale de generatoare: generatoare sincrone si genera-
toare asincrone. Cea mai importanta diferenta intre acestea este ca generatorul
sincron este auto-magnetizator si poate alimenta o retea izolata, in timp ce gene-
ratorul asincron (motorul) trage efectul reactiv necesar din retea pentru a produce
energie activa. Utilajele asincrone nu poate fi folosit in retele izolate, deoarece
ele depind de primirea de curent de magnetizare de la retea. Generatoarele asin-
crone sunt folosite in centrale electrice micro si mini (ex. pana la aproximativ
1.000 kW) care sunt conectatate la reteaua energetica.

In reteaua energetica exista un alt transformator. Acesta transforma tensiu-
nea pana la nivelul instalatiei. In centralele energetice mari exista, de asemenea,
un comutator de viteze care comuta echipamentul de masurare. Aici, energia este
distribuitta catre liniile de tensiune inalta de la centrala electrica.

lll. 3. Sisteme de energie solara

l1.3.1. Energie solara pasiva

Principiile de incalzire a spatiului cu energie solara pasiva pot fi folosite direct
pentru incalzirea spatiului. Lumina soarelui trece prin sticla sau materialul trans-
parent astfel incat aceasta poate fi absorbita in podele, pereti, tavane si mobila.
Apoi aceste materiale emit un val lung de radiatie de caldura. Caldura nu este
eliberata din nou deoarece sticla nu este transparenta pentru radierea infrarosie.
Aceste procese au loc practic in toate cladirile, indiferent daca acestea sunt sau
nu proiectate pentru asta.

Noi putem creste contributia pentru caldura pasiva solara printr-un design
constient si utilizare de materiale eficiente de energie si solutii de constructie.
Sistemele de incalzire solara pasiva sunt in mod normal divizate in trei grupe prin-
cipale:

e Sisteme directe, la care radiatia soarelui patrunde in camera prin orificii

e Sisteme indirecte, la care radiatia soarelui incalzeste un ,,zid solar”. Aces-
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ta este format dintr-un material care stocheaza caldura in mod eficient si
spatiul este incalzit de un zid solar cald

e Sisteme izolate, la care energia solara este captata intr-o camera care este se-

para de spatiul de locuire, adesea numita camera solara sau depozit de sticla.

Componentele pentru incalzire solara pasiva, de obicei, deservesc doua sco-
puri simultan: scopul tehnic legat de construirea si adunarea sau stocarea energiei
solare. Costurile suplimentare pentru utilizarea caldurii solare sunt reduse sau
inexistente si in plus pot reduce nevoia de instalatii tehnice pentru incalzire.

Orificiile permit intrarea radiatiei solare daca sunt indreptate direct catre
soare dar ele permit, de asemenea, iesirea caldurii. Pentru a spori contributia neta
este posibila utilizarea ferestrelor cu extrem de scazuta valoare U (masurarea de
transfer termal). Straturi speciale care admit lumina vizibila dar blocheaza radia-
tia solara sunt acum comune in ferestre disponible in comert.

Cu toate acestea, exista solutii mult mai avansate. O zona de mare interes
sunt ferestrele cu straturi comutabile. Acestea pot controla cantitatea de radiatii
permisa sa intre sau sa iasa prin fereastra. Exista mai multe straturi care pot fi
reglate electric, in timp ce alte tipuri reactioneaza la temperatura sau radiatie in
mod direct. In cladirile cu cerere de racire, aceste sisteme active pentru reglarea
intrarii radiatiilor solare, sunt adesea la fel de importante pentru reducerea cere-
rii de racire ca si contribuirea la incalzirea spatiului.

111.3.2. Colectori solari pentru incalzire solara activa

Un colector solar aduna radiatiile solare si converteste energia in caldura. In
forma sa cea mai simpla, poate fi o suprafata care este expusa la soare. Lumina
xcare este absorbita de catre placa este convertita in caldura. Placa are canale pe
unde apa sau un alt mijloc de trasfer de de caldura circula. Mijlocul de transfer
este dupa aceea distribuit catre spatiul in care este necesara caldura. Exista mai
multe proiectari practice ale acestui concept.

Pentru ca un colector solar sa functioneze bine, trebuie sa indeplineasca trei
cerinte:

e Colectorul solar de suprafata - filtrul - trebuie sa fir negru pentru a absorbi

cat mai multe radiatii posibile si sa reflecte cat mai putin posibil

e Caldura in filtru trebuie sa fie transmisa in mod efectiv catre mijlocul de

transfer a caldurii. Aluminiul sau cuprul sunt buni conductori de caldura

e Colectorul solar nu trebuie sa aiba pierderi mari de caldura. In toate dis-

pozitivele simple, lateralele si spatele sunt izolate si se foloseste un capac
transparent.

Un colector solar colecteaza energia solara mai mult sau mai putin efectiva,
in functie de constructia si alegerea materialelor. Un colector efectiv cu putine
pierderi poate livra caldura cu temperatura ridicata, dar este relativ scump. Se
poate alege un colector solar bazat pe necesitatile pe care trebuie sa le satisfaca
instalatia si circumstantele practice referitoare la instalare. Aca sunt necesitate
temperaturi moderate, un model ieftin poate fi adecvat.

Apa este cel mai comun mijloc de transfer de caldura in mediul colectoare-
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lor solare. Apa este ieftina si ofera o capacitate buna de transfer de caldura prin
conducte mici. Dezavantajul apei este ca poate ingheta, si scurgerea de apa poate
dauna cladirea. Adaugarea unui agent antigel evita problema inghetului dar adau-
ga costuri si creste riscul de impact asupra mediului.

Aerul este chiar mai ieftin decat apa, nu ingheata si scurgerile mici nu duc la
probleme practice. Cu toate acestea aerul are proprietati mai sarace de transfer
de caldura decat apa. Pentru a transfera caldura sunt necesare conducte mai mari
decat echivalentul conductei de apa. Colectoarele de caldura pe baza de aer sunt
deci mai scumpe si mai putin eficiente decat colectoarele caldura pe baza de apa.

Pentru aplicatiile de inalta temperatura se folosesc alte mijloace de trasfer
de caldura cum ar fi uleiul sau sarea topita. S-au facut, de asemenea, cercetari
pentru folosirea sodiului lichid.

Backward radiation loss

Energy for
Solar radiation | ; consumption

111.3.3. Caldura solara activa in cladiri si birouri

In locuinte si cladiri de birouri, incalzirea solara poate contribui la incalzirea
camerei si incalzirea apei de la robinet. Cladirile mai mari pot fi, de asemenea,
racite prin energie solara.

Lantul valoric pentru incalzirea solara activa consta in colectarea energiei
solare, sticarea energiei si distribuirea acesteia pentru incalzirea spatiului so/sa
productia de apa calda. Componentele principale ale unui sistem de incalzire solar,
stocarea caldurii si sistemul de distribuire al caldurii. Un sistem functionabil are
nevoie, de asemenea, de conducte, valve, pompe, un vas de expansiune instalare
reglata. Aceasta din urma este special adaptata pentru energia solara.

Depozitul de caldura este adesea un rezervor inalt, subtire. Apa rece este
preluata din partea de jos si apa calda introdusa prin partea de sus pentru a obtine
o stratificare stabila. Exista, totusi, si alte tipuri de depozite. Depozitu de obicei
stocheaza energie pentru aprooximativ o zi de consum.

De obicei, apa din colectorul solar nu este folosta direct. In schimb, energia
necesara pentru incalzirea spatiilor si producerea de apa acalda este transferata
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printr-un schimb de caldura. Cu cat temperatura este mai scazuta ca sa poata fi
pastrata in colectorul solar, cu atat eficienta sistemului va fi mai mare. Incalzirea
prin podea este deci o tehnologie care se potriveste bine cu caldura solara, deoa-
rece nivelul de temperatira in ciclul de incalzire este scazut.

Cu cat exista o mai buna suprapunere intre cererea de energie si accesul la
energia solara, cu atat va fi mai buna economia aplicatiei de energie solara. Incal-
zirea piscinelor este o zona de aplicare deosebit de favorabila deoarece tempe-
raturile ridicate nu sunt necesare si piscina functioneaza ca rezervor de energie.
Pentru aceasta utilizare, colectorii solari din cauciuc sau plastic fara capace de
sticla sunt suficienti [Perers, 1992].

111.3.4. Tehnologiile colectorului solar

Colectorul solar este componenta cheie in sistemul de energie solara. Este o
parte importanta din costul sistemului si stabileste limitele in care care sistemul
poate livra. Prin urmare exista mai multe tipuri care sunt adaptate la cerintele de
performanta diferite.

Colectorul solar plat orizontal este cel mai comun. Este compus dintr-o placa
orizontala in care apa circula prin canale. De obicei, colectorul solar este echipat
unul sau mai multe capace de sticla pentru a reduce pierderea de caldura. Cu cat
se doreste mai mult reducerea pierderilor unui colector solar plat orizontal, cu ata
trebuie folosite materiale si tehnologii mai avansate si scumpe.

Incalzirea solara este comuna pentru casele individuale si casele cu terasa,
dar pot fi folosite, de asemenea, in sisteme mai mari, de exemplu in blocuri de
apartamente.

Energia solara activa in cladiri este o tehnoogie matura din punct de vedere
tehnic, si putina activitate de cercetare este desfasurata pe teren. Oricum, tehno-
logia este imatura din punct de vedere comercial, si prin urmare se depun eforturi
mari pentru metodele de productie, canale de marketing si lucrari de instalare
mai eficiente. Volumurile de producte marite sunt importante in scopul scaderii
preturilor.

Costurile depind de locul din lume in care sistemul va fi folosit deoarece con-
sumul de energie, irradierea solara si structura costurilor variaza.

Piata europeana inregistreaza o crestere rapida. In 2005 doua milioane de
metri patrati de colectori solari au fost instalati in Europa, ceea ce a reprezentat o
crestere de 26% in comparatie cu anul precedent. In total, aproximativ 16 milioane
de metri patrati au fost instalate in diferite tipuri de sisteme. Majoritatea dintrea
acestea sunt colectori solari plati orizontali [ESTIF, 2006].

Germania, Austria si Grecia conduc atunci cand este vorba de vanzari anuale
si de suprafata totala instalata a colectorului solar. Cererea este, de asemenea,
deosebit de puternica in Cipru, Spania si Italia. In majoritatea tarilor, piata este
condusa de masurile de politica publica.

Majoritatea sistemelor de energie solara instalate in Europa sunt sistemele de
apa calda. In tarile in care cladirile au o cerere de caldura, cotele de piata cresc
pentru sistemele combinate care livreaza, de asemenea, energie pentru incalzirea
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camerei.

In restul lumii, China, Japonia si SUA, au zone semnificative cu colectori solari
instalati [ESTIF, 2003:2]. In SUA, acest lucru inseama, in principal, sisteme de tem-
peratura scazuta pentru piscine. In China, situatia este foarte dinamica in cazul in
care mai mult de 60 de milioane de metri patrati de colectori solari au fost insta-
lati si capacitatea de productie depaseste 13 milioane de metri patrati de colectori
solari pe an. [Li Junfeng, 2005].

Cresterea rapida pe piata de energie solara, combinata cu preturile in cres-
tere la energia din resurse fosile si constrangerile de mediu datorate schimbari-
lor climatice, ofera posibilitati interesante pentru viitor. Volumele crescute scad
costurile de productie prin utilizarea mai buna a capacitatii si introducerea unor
metode de productie mai eficiente din punct de vedere al costurlui. Pentru a redu-
ce costul, colectorul solar poate fi integrat in tavan sau pereti. In acest fel se eco-
nomisesc costurile pentru acoperisuri alternative sau materialele pentru pereti, si
metoda, de asemenea, faciliteaza dobandirea unor instalatii cu aspect placut din
punct de vedere estetic care prezinta interes pe piata.

111.3.5. Incalzirea solara activa in agricultura si industrie

Caldura este un factor comun in procesele de productie si rafinare. Cele mai
populare zone de aplicare sunt uscarea, spalarea, colorarea materialelor si trata-
mentul termic al nutrientilor. Aceste procese, de asemenea, au loc la temperaturi
mai mici de 100°C, ceea ce este propice pentru un colector solar bun. Daca este
necesara o temperatura mai mare decat poate furniza un colector solar la un pret
rezonabil, energia solara poate fi folosita pentru preincalzirea apei.

In agricultura uscarea este un proces important in lantul de valori. Energia
solara este bine adaptata, deoarece exista adesea acces la energia solara atunci
cand este necesara uscarea recoltei. Aerul poate fi folosit ca un mijloc de incalzi-
re, temperatura necesara este moderata si sistemele pot fi construite relativ sim-
plu. Chiar si fara uscatoare speciale, este, desigur, energia solara cea care usuca
recolta, dar abilitatea aerului de a absorbi umiditatea creste deja semnificativ cu
cinci grade in temperatura. In tarile in curs de dezvoltate, uscarea solara poate
contribui la cresterea valorii adaugate. In mod traditional, recoltele sunt de obicei
uscate pe camp, ceea ce poate conduce la pierderi semnificative in fata daunatori-
lor. Cu uscatoare simple, mici este posibila uscarea producelor valoroase cum ar fi
condimentele si fructele. Uscatoarele mai mari pentru produse voluminoase sunt,
de asemenea, testate.

Procesele industriale in industria alimentara si textila necesita adesea tem-
peraturi cuprinse intre 50 - 150°C. Sistemele de sustinere sunt adesea necesare
pentru a garanta productia independent de vreme. Procesele industriale au adesea
mici variatii de sezon. Pentru temperaturi sub 100°C, se utilizeaza in principal ti-
puri standard de colectori solari ca si pentru incalzirea spatiilor. Daca sunt necesa-
re temperaturi ridicate, lumina soarelui trebuie sa fie concentrata si uleiul trebuie
folosit ca mijloc de incalzire.
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I11.3.6. Racirea solara

Racirea este folosita in multe contexte si poate fi de mare valoare pentru
utilizator. Cel mai comun exemplu este aerul conditionat si stocarea alimentelor,
ambele aplicatii fiind foarte relevante pentru sanatatea publica. In multe cazuri,
necesitatea pentru racire este mai mare atunci cand soarele straluceste si vice-
vers, astfel incat energia solara este foarte adecvata pentru acest scop. Productia
de gheata prin uilizarea de energie solara a fost deja demonstrata lala o expozitie
mondiala la Paris 1878 [Podesser]. In multe parti ale lumii racirea este o parte sem-
nificativa a cerintei de varf, si racirea solara are un imens potential in reducerea
cererii pentru energie electrica in orele de varf.

Racirea solara poate utiliza multe procese diferite de sorbtie. Daca amoniacul
este folosit ca mijloc de racire si apa ca mijloc de absorbtie, pot fi atinse tempe-
raturi sub -30°C. Atunci este necesara o sursa de caldura care detine peste 70°C.

Multe tipuri de racitoare de absorbtie sunt disponibile pe piata. Cu toate
acestea, poate fi dificil sa se gaseasca furnizori care sa ofere sisteme complete.
Sunt adecvate aceleasi tipuri de colectoare solare ca cele foloste pentru caldura.

111.3.7. Gatirea solara

Pentru miliarde de oameni, cererea dominanta de energie este energia pentru
gatire. Astazi se efectueaza prin lemne de foc, carbune, gunoi de grajd si in orase
cu kerosen si propan. Cel din urma este scump pentru populatia saraca, si in zonele
dens populate accesul la lemne de foc este insuficient [Sanga, 2003]. Este posibila
utilizarea energiei solare pentru gatit, si cu aceasta oamenii economisesc cheltu-
ieli considerabile si utilizarea timpului pentru adunarea lemnelor de foc.

Mai multe aragaze de gatit solare au fost dezvoltate pentru consumatorii cas-
nici si pentru centrele de catering (de exemplu scoli). Cel mai simplu este aragazul
caseta. Este gasit in diferite versiuni, de obicei confectionate din materiale simple
(dar nu atat de durabile). Sunt formate dintr-o cutie izolata cu un capac de sticla,
si adesea un reflector plan ca o invelitoare. Mancarea este plasata intr-un recipi-
ent pentru gatire negru cu un capac inchis trans, si dupa aceea plasat in cutie. Este
posibil sa se atinga temperaturi de 80-130°C, dar este nevoie de mai mult timp in
comparatie cu gatire cu foc de lemne.

Exista mai multe tipuri in care lumina solara este concentrata in vase de gatit
negre. Aceastea exista ata in gospodarii cat si in centrele de catering. Pentru cele
din urma, exista bucatarii solare cu depozit de energie, astfel incat este posibila
gatirea pe parcursul serii.

111.3.8. Producere de energie - retele termice

Cea mai mare parte de energie electrica din lume este produsa de catre tur-
binele de abur in centralele de energie termala actionate de energie pe baza de
carbune sau combustibil nuclear. Energia solara poate fi folosita pentru producerea
de abur pentru turbinele cu abur. Pentru a atinge temperaturile ridicate necesare,
mai mult de 350°C, lumina soarelui trebuie sa fie concentrata. Sistemele care con-
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centreaza lumina mai mult de 10 ori ,,vad” numai o0 mica parte din cer. In practica,
ele pot concentra luma directa a soarelui. Pentru acest motiv, centralele termi-
ce solare trebuie sa fie localizate in zone cu vreme senina. Sistemel optice care
concentreaza lumina trebuie directionate catre soare tot timpul. Prin urmare, ele
trebuie echipate cu un dispozitiv numit “detector” care le permite sa urmeze mis-
carea continua a soarelui pe cer.

Centrala termica este o instalatie complicata, formata dintr-un colector sau
camp oglinda, sistem de producere a aburului, turbine, sistee de racire si un nu-
mar de sisteme auxiliare. Cu toate acestea, majoritatea acestor centrale consta in
tehnologi conventionale. Prin urmare, centralele termice solare mari pot produce
energie electrica la un pret mai mic decat celulele solare.

Lantul de valori pentru centralele termice solare este in mare asemanator cu
cel al centralelor energetie conventionale si include, in afara de componente spe-
cifice cum ar fi oglinzile, colectori solari avansati, depozit tampon si mecanisme
similare, componente standard cum ar fi conductele, schimbatoare de caldura,
echipament de abur, turbine, sisteme de control etc. toate centralele la scara lar-
ga au arzatoare de rezerva pentru a mentine centrala in functiune cand radiatia
globala este insuficienta.

111.3.9. Producerea de energie electrica- celule solare

O celula solara consta dintr-un semi-conductor in care partea din fata si par-
tea din spate au fost procesate (dopat) astfel incat partea din fata are, in mod
normal, un surplus de electroni liberi in tip ce partea din spate are un deficit.
Uneori, acest lucru se face in sens invers. In interfata dintre cele doua zone, un
camp electric este creat care conduce electronii liberi catre partea din fata a ce-
lulei. Electronii legati in celula solara pot absorbi un foton si astfel devin mobili.
Majoritatea dintre acestia vor fi prinsi de catre camp in interfata si transportati
catre partea din fata a celulelor. Daca partea din fata si partea din spate sunt co-
nectate cu un circuit electric, electronul poate o munca utila intr-un bec, motor
electric, calculator si in articole similare.

Este posibila productia de celule solare dintr-o gama larga de materiale. Este
de asemenea posibila utilizarea de combinatii de semi-conductori si metale si se-
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mi-conductori si electroliti. Astazi, probabil, mai mult de 90% din produsele de pe
piata se bazeaza pe celule de siliciu mono sau multicristaline.

Se face distinctia intre celulele solare pe baza de siliciu cristalin si celulele de
strat subtire. Lantul de valori pentru ambele tipuri este caracterizat prin contine-
rea de materiale rafinate cu calitati specifice precise. Cerintele de materie prima,
procesele de productie si de control al calitatii sunt foarte stricte.

Materia prima pentru celulele solare pe baza de siliciu este nisipul de cuart
din depozite naturale. Ulterior, materia prima este purificata intr-un proces meta-
lurgic, in care nisipul este topit si contaminarea este eliminata cu ajutorul aditivi-
lor producatori de zgura.
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materialul care consta dintr-un cristal de siliciu mare, de preferabil numai unul.
Cel mai comun este cel cilindric (pentru celule monocristaline) sau blocuri patra-
te (pentru celulele multicristaline). Ulterior acest bloc de cristal trebuie feliat in
straturi subtiri care pot fi prelucrate in celuel solare. Numai un producator (REC)
efectueaza toate etapele pentru prelucrarea materiei prime in module gata de
vanzare, in timp ce majoritatea companiilor s-au specializat pentru una sau mai
multe etape in lantul de valori. Produse chimice, creuzete si material abraziv care
sunt necesare in prelucrarea siliciului in “ grad solar” si felierea in straturi sunt de
asemenea produce importante in lantul de valori.

Celulele solare bazate pe tehnologii pe tehnologii cu pelicula subtire sunt in
mod considerabil mai subtiri decat celulele de siliciu cristalin, masurand doar ca-
tiva micrometri de material activ pentru tipurile cele mai subtiri. Toti producatorii
de celule cu pelicule subtiri manevreaza intre lantul de valori de la achizitionarea
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materiei prime pana la finalizarea modulelor in cadrul aceleasi fabrici. Pentru
majoritatea tehnologiilor, eficienta conversiei de energie este in mod considerabil
mai scazuta de la un panou cu pelicura subtire (6-9%) decat de la un panou bazat
pe siliciu cristalin (12-18%).

Celulele solare ofera o tensiune de iesire de aproximativ 0.3-0.6 V, in func-
tie de tehnologie. Pentru a obtine o dimensiune practica a panoului si o tensiune
corespunzatoare, un numar de celule sunt cuplate in serie in panoul solar. Un
panou tipic cu celule solare bazate pe siliciu cristalin din serii de 50-70 - si celule
paralel cuplate, care sunt incastrate intre un capac de sticla si o placa din spate.
Panoul trebuie sa protejeze celulele solare impotriva vantului si vremii, deci ca-
litatea carcasei este foarte importanta. In plus, panoul trebuie sa aiba suficienta
stabilitate mecanica pentru a proteja celulele solare fragile impotriva grindinei si
actiunilor similare.

Panourile solare sunt produse standardizate care au mai multe domenii de
aplicare. Celulele solare sunt, de asemenea, integrate direct intr-un numar de
produse cum ar fi calculatoarele de buzunar, ceasurile si luminile esterioare. Cu
toate acestea, sistemele ca acestea reprezinta doar o mica parte din piata celule-
lor solare care nu se vor mai discura in continuare aici.

Cele mai importante avantaje ale celulelor solare sunt fiabilitatea in functi-
onare si faptul ca tehnologia poate fi usor reglata la o anumita necesitate de la
sisteme foarte mici (fractiuni de Wat) la centrale foarte mari (MW). Cand celulele
solare sunt folosite in sisteme mici (cativa Wati sau mai putin), ele sunt, in mod
normal, construite intr-un produs, de exemplu o lumina de strada, accesorii de
iluminat gradina si similare. In mod normal, aceste sisteme asigura un singur ser-
viciu pentru care sunt proiectate deoarece ele nu au putere de iesire. Asemenea
produse sunt din ce in ce mai frecvente, dar cu toate acestea ele reprezinta o cota
mica din piata de celulei solare.

Exista patru tipuri de sisteme pentru alimentarea cu energie generala:

e Sisteme independente pentru alimentare privata, care asigura electricitate
pentru cabine, gospodarii sau sate care nu sunt conectate la sistemul re-
telei de transmisie. Ele sunt in mod normal dimensionate penru a furniza
energie pentru radio/TV si posibil frigidere, si ele sunt folosite atunci cand
conectarea la sistemul retelei de transmisie este scump sau imposibila din
punct de vedere tehnic. Daca distanta pana la sistem este mai mare de doi
kilometri, celulele slare pot fi o alternativa economica pentru nevoile mo-
derate de furnizare.

e Sistemele independente pentru alte scopuri adesea furnizeaza energie
pentr scopuri specifice: telecomunicare, pomparea apei si faruri. Aceste
sisteme sunt folosite cand este necesara alimentarea cu energie sigura, nu
este posibila stabilirea unei conectari la retea, este scumpa alimentarea cu
combustibil a generatoarelor.

e Sistemele distruibuite conectate la retea sunt comune intr-un numar de
tari datorita conventiilor de subventii generoase. Japonia si Germania sunt
tari conducatoare si datorita acestor conventii s-a ajuns la o crestere pu-
ternica pe piata celulelor solare. Aceste tipuri de sisteme tipice au anumite
celule solare kWp, dar pot fi semnificativ mai mari. Ele reduc necesitatea
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proprietarului de a cumpara electricitate de la retea. Un posibil surplus de
productie este vandut retelei.

e Sistemele centralizate conectate la retea pot fi de mai multi megawati si
sunt o simpla centrala electrica care foloseste tehnologia celulei solare, in
timp ce electricitatea este alimentata direct in reteaua de transmisie.

Un sistem bazat pe celula solara consta din mai multe componente decat
panourile solare. In sistemele independente, cele mai importante sunt bateriile,
regulatoarele de sarcina, echipamentul de asamblare si cablare si sarcinile cum ar
fi lampile si frigiderele.

lll.4. Sisteme de bioenergie

1ll.4.1. Provocari in utilizarea resurselor

Bioenergia este folosita la scara larga in intreaga lume. Daca utilizarea este
in mod considerabil crescuta, resursele trebukie sa fie exploatate mai eficient in
zilele noastre. Trebuie, de asemenea, sa fie folosite in segmente de piata in care
nu este folosta azi, si trebuie folosita pentru noi scopuri.

Majoritatea resurselor bioenergetice noi folosite in zilele noastre isi au origi-
nea in deseurile provenite din industrie si gospodarii. Prin urmare ale au o valoare
scazuta, si centralele de reciclare a energiei din zilele noastre sunt chiar platite sa
primeasca cele mai rele fractiuni de deseuri. Atunci cand utilizarea e bioenergie
este crescut in mod semnificativ, debitul curent de deseuri nu este suficient ca
sursa de resurse de energie slab evaluata si costurile vor creste.

Costul combustibilului pe care trebuie sa il plateasca utilizatorul final este
unul dintre factorii importanti care afecteaza competitivitatea bioenergiei. Intru-
cat bioenergia adesea are o densitate de energie mai scazuta decat combustibilii
alternativi, costurile de transport sunt in mod corespunzator o cota mai mare din
pretul pe care utilizatorul final trebuie sa il plateasca. Exista un potential mai
mare pentru imbunatatirile in lantul logistic care aduce combustibilul din padure
sau de pe camp la utilizator.

In cazul in care exista un sistem de incalzire pe baza de apa in cladire, incal-
zirea sa prin bioenergie este adesea avantajoasa. In cazul incalzirii municipale, in-
stalatiile tehnice in cladire sunt compacte si simple. Daca conectarea la incalzirea
municipala nu este posibila, cladirea care trebuie incalzita trebuie sa furnizeze
spatiu pentru centrala termica si stocarea de combustibil. Multe cladiri nu au aces-
te cerinte fundamentale si este scumpa remodelarea lor. Calitatea combustibilului
este importanta pentru functionarea fara probleme. Desi echipamentul care este
capabil de arderea neomogena a combustiblului exista, este scump si poate fi
folosit numai in centrale mai mari. Tehnologia de ardere mai putin costisitoare,
care poate fi folosita in centrale mai mici, reprezinta cerinte mai stricte asupra
proprietatilor combustibilului. Standardizarea proprietatilor combustibilului este
prin urmare importanta pentru a asigura functionarea fara probleme. Exista stan-
darde pentru anumite tipuri de biocombustibil, si activitatea este actualmente la
standarde internationale aditionale.
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Pentru ca preturile sa fie mai competitive, tehnologiile pentru majoritatea
combustibililor lichizi si gazosi trebuie sa fie desfasurate in continuare si extinse.

Cel mai comun domeniu de aplicare pentru bioenergie este incalzirea. Pro-
ductia de caldura poate fi efectuata intr-o centrala de incalzire locala pentru o
singura cladire, sau un grup de cladiri in vecinatate. In zone dens populate cu cla-
diri de apartamente si zone industriale, poate fi profitabil stabilirea unei retele de
incalzire locale care distribuie caldura pe o zona intinsa, posibil de la mai multe
centrale de incalzire. Cererea de energie termica, ex. necesitatea anuala pentru
energie, determina tipul de combustibil corespunzator si tehnologia de ardere.

Biomasa poate, de asemenea, fi procesata in produse energetice cu grad ri-
dicat. Avand in vedere ca productia de energie electrica din biomasa intotdeauna
elibereaza cantitati considerabile de caldura reziduala, aceasta este cea mai pro-
fitabila in centralelor combinate de caldura si energie, ex. instalatii de energie in
care atat electricitatea cat si caldura sunt furnizate in acelasi timp. Biomasa poate
fi, de asemenea, prelucrata in conducatori de energie gazoasa si fluida, pentru
utilizarea in centralele combinate de caldura si energie si vehicule.

1l1.4.2. Biocombustibili solizi

Cele mai importante surse actuale de materie prima pentru biocombustibili
sunt deseurile provenite din procesarea produselor din cherestea si celuloza si
hartie, copaci si busteni care nu pot fi folosite ca produse si aschii de la deseurile
provenite din demolari. Chiar si pentru aceasta parte limitata de resursa biomasa
avem o gama larga de biocombustibili comerciali:
lemne de foc
scoarta de copac
aschii forestiere (aschii provenite din trunchiuri, aschii verzi)
aschii provenite din deseuri de demolare
brichete
paleti

In anumite tari, deseurile cum ar fi paiele din agricultura sunt un important
combustibil. Paiele pot fi brichetate si energia provenita din culturi poate fi pro-
cesata in acelasi fel.

In tarile in curs de dezvoltare, carbunele este un combustibil important in
anumite cazuri ca produs din export. Barbunele este produs prin transformari ter-
mochimice ale biomasei cu deficienta de oxigen (piroliza). Mai mult de jumatate
din energia din lemn este pierduta in acest proces, dar carbunele are avantaje
pentru utilizator avand o ardere ma curata decat combustibilul de lemn de foc. La
scara industriala, carbunele este folosit pentru alte lucruri ca reducerea agentului
in industria metalurgica.

Pulberea de lemn este lemn uscat macinat in particule mai mici de 1 mm.
Pulberea de lemn este arsa in special in centrale cu boilere mari. 10 m* de pulbere
de lemn are aceeasi valoare calorica ca 1 m? de petrol si cantareste aproximativ
2 tone. Au fost efectuate teste pentru a investiga utilizarea pulberii de lemn ca si
combustibil pentru motoare diesel special adaptate.
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Biocombustibilii au grade diferite de rafinare. Cu cat gradul este mai mare,
cu atat proprietatile sunt mai standardizate si previzibile. Utilizatorul trebuie sa
plateasca acesta si in schimb va primi un combustibil care poate fi ars intr-o insta-
latie de ardere care necesita mai putin efort pentru functionare si intretinere. Alte
avantaje cu ale combustibililor extrem de rafinanti este capacitatea de stocare si
o simpla reglare a procesului de ardere.

Cu cat biocombustibilul are o calitate mai bine definita si mai uniforma, cu
atat pretul va fi mai mare. Nu este folositor sa discutam calitatile unui combustibil
,bun” sau ,,prost”. Care calitate este mai favorabila pentru un utilizator depinde
de o serie de factori, cum ar fi:

e dimensiunea si tipul de centru de energie si echipamentul de ardere
ce fel de tipuri de combustibil si calitati sunt accesibile pe plan local
competenta combustibilului local
accesul di disponibilitatea spatiului pentru stocare
sensibilitatea locala la zgomot, praf si miros
cerintele de mediu pentru combustibil si emisii
standardele combustibilului sunt unelte importante pentru cumparator
cand specifica o cantitate de combustibil care este reglata necesitatilor
sale. Pe plan european se desfasoara o activitate extinsa referitoare la
standardizarea in zona a bioenergiei.

Ill.4.3. Lantul de valori pentru biocombustibilii solizi

Exista multi biocombustibili solizi, si prin urmare exista nu numai unul ci mai
multe lanturi de valori care se suprapun partial.

Un mod de a categorisi lanturile de valori este conform modului in care cal-
dura este produsa in ultima zala din moment ce aceasta are consecinte asupra
modului in care vanzarea caldurii este organizata. Se poate face diferenta intre:

e (Caldura la fata locului/caldura centrala- caldura este produsa la proprieta-

tea care urmeaza sa fir incalzita

e Caldura in vecinatate- caldura este produsa central si distribuita catre o

zona limitata

e Caldura municipala - caldura este produsa intr-una sau mai multe centrale

si distribuita catre o zona extinsa printr-o retea de caldura

111.4.4. Tehnologia pentru biocaldura

O centrala cu ardere completa consta din stocarea combustibilului, echipa-
mentul pentru manipulare si alimentare cu combustibil, un furnal sau boiler si
sisteme de control. Centralele mai mari, de obicei, au un rezervor de acumulare
in plus pentru stocarea caldurii si echipament pentru tratarea gazelor de ardere si
de manipulare a cenusei. Centralele de ardere mai mici le pot avea de asemenea,
dar instalatiile mai mici de 100 kW rareori au echipament pentru tratarea gazelor
de ardere.

Proiectarea diferitelor unitatilor de proces depinde de alegerea combustibi-
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lului, dimensiunea centralei si solutiile tehnice pentru furnizori. Functia tehnica
este in principal aceeasi pentru fiecare unitate de proces. Furnalul sau boilerul au
un design diferit in functie de dimensiune. Cel mai mic echipament, destinat case-
lor desprinse, este soba cu emne sau paleti care sunt o alternativa mai conformta-
bila fata de traditionalele sobe cu lemne. Cuptoarele cu paleti realizeaza o ardere
curata prin utilizarea combustibilului omogen si chiar alimentare si ardere. Pentru
casele cu distribuire de caldura trabnsportata de apa, o optiune o reprezinta atat
boilerele cu paleti cat si cu lemn.

Pentru instalatiile mai mici constrolul arderii este singurul mod de a controla
emisiile. Pentru incineratoare de peste 200 kW, eliminarea particulelor din gazele
de ardere se poate lua in considerare.

Cenuse Apa Greutate Valoarea Valoarea
Combustibile % of dry | % of total | specifica | caldurii efective | caldurii efective
weight weight (kg/lm?3) (MWh/ton) (MWh/Im?3)
Lemn, mesteacan 0,8 20 430 4.1 1,76
Lemn, molid 1,3 20 345 41 1,41
I WY 1,5 55 390 1,9 0,73
pin
Aschii de lemn, 2 55 355 1,9 0,69
molid
Aschii industriale, 1.8 55 300 1,9 0,55
brute
Aschii industriale, 0,3 20 200 4.1 0,82
uscate
Aschii de rumegus 0,5 15 100 4,6 0,46
Rumegus 0,5 44 230 2,7 0,63
Scogrta, lemn de 3 50 280 2,3 0,65
conifere
Busteni 15-20 20 265 3,8 1
Paleti 1 8-12 650 4,8 3,1
Brichete 0,7 10-12 600 4,3 2,6
Pulbere de lemn 0,5 5 280 4,9 1,4
Scoarta 2,5-3,0 55 280 2,1 0,6

111.4.5. Productia de energie electrica

Productia de energie electrica cu biocombustibil are o lunga traditie in tari ca
SUA, Suedia si Finlanda. Folosirea crescuta de bioenergie pentru acest scop in vii-
tor este o problema relevanta atat in SUA cat si in UE, si banca Mondiala a finantat
mai multe proiecte mari de boenergie in tarile in curs de dezvoltare.

In timpul productiei de energie se creeaza intotdeauna caldura reziduala. Cel
mai mare avantaj ar fi daca atat caldura cat si electricitatea s-ar putea vinde de
la centrala combunata de energie si caldura. Centralelel de bioenergia sunt, prin
urmare, de multe ori asezate in aproprierea companiilor cu o mare cerere de cal-
dura sau conectate la centrala municipala de caldura.
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Lantul de valori pentru productia de energie este acelasi ca si biocamdura, si
in plus energia electrica este de asemenea produsa. In majoritatea cazurilor opr-
tunitatea de a vinde atat energie electrica cat su caldura este foarte importanta
pentru economia centralei.

In mod traditional, productia de electricitate provenita din biomasa a fost re-
alizata prin productia de abur de inalta presiune care este folosit pentru a produce
energie electrica intr-o turbina conventionala cu abur (a se vedea figurile 4-3). In
turbina, aburul se extinde de la o presiune inalta la o presiune scazuta pe masura
ce face turbina sa functioneze. Pentru a optimiza eficienta conversiei in electrici-
tate, este de este preferat o presiune de temperatura si de abur cat mai ridicata.

In zilele noastre centralele cu turbine pe abur care functioneza pe baza de
biomasa nu ating o eficienta mai mare decat aproximativ 30% deoarece biocombus-
tibilul contine substante ca potasiu, clor si sodiu, care provoaca ancrasare si co-
roziune pe suprafetele de transfer de caldura. Aceste probleme apar la cresterea
temperaturilor. Problemele pot fi evitate prin utilizarea de combustibili ,,curati”,
dar acestia sunt, de asemenea, foarte scumpi.

In zilele noastre productia de electricitate provenita din biomasa este aproa-
pe exclusiv efectuata in situatii in care exista produse reziduale provenite din
biomasa care este arsa pentru a produce abur. Utilizarea caldurii reziduale intr-un
sistem de caldura municipal sau inyr-o centrala industriala mare este adesea ne-
cesar pentru a asigura functionarea economiei. In aceste cazuri nu se doreste
condensarea aburului, deoarece atunci temperatura caldurii reziduale ar fi foarte
scazuta pentru a fi folosita. In schimb se foloseste o turbina de contrapresiune.
Turbinele de contrapresiune cu energie electrica mai mica de 1MW au o eficienta
scazuta si costuri de investitie ridicate. In practica, acestea sunt aproape exclusiv
utilizate la centralele mari (zeci de MW in energie termica). Dimensiunea centralei
va determina care tehnologii de ardere sunt relevante pentru productia de abur.
Tehnica de ardere dominanta este arderea pe un gratar in diferite soiuri. Barbota-
rea in paturi fluidizante (BPF) este relevanta in centralele mai mari.

Efficiency for bac - ine
A ~— Highefficiency ~ — Low efficiency

Electrical efficency (3}

-§§§§§§=“=
\

Gazificarea biomasei transforma un combustibil solid intr-un gaz care poate
fi folosit in diferite moduri. Tehnologia are potentialul de a produce energie elec-
trica atat la scara mica si cu eficienta ridicata ca si ciclurile simple cu abur. Prin
gazeificare, combustibilul este descompus prin incalzirea unui amestec gazos com-
bustibil format din monoxid de carbon (CO) hidrogen (H,), dioxid de carbon (CO,),
metan (CH,) si mici cantitati de hidrocarburi grele si gudron.

Gazul poate fi folosit pentru un numar de scopuri. In cazul producerii de ener-
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gie electrica, este de obicei folosit ca si combustibil pentru motoarele cu combus-
tie interna sau turbinele pe gaz. Poate fi procesat, de asemenea, in combustibili
gazosi si lichizi cu calitati bine definite, sau pur si simplu arse pentru a genera
caldura. Cu toate acestea, tehnologia este mai interesata pentru producerea de
electricitate si procesarea combustibililor cu valoare ridicata.

111.4.6. Biocombustibili lichizi rafinati

Combustibilii lichizi au mari avantaje in comparatie cu cei gazosi si lichizi.
Acestia sunt usor de depozitat, transportat si manevrat, si in mod normal au o
densitate de energie mai mare. Alternative la benzina si motorina nu contribuie
la emisiile cu efect de sera si au facut obiectul unui interes larg in ultimii ani. Se
acorda o mai mare atentie la dezvoltarea biocombustibililor lichizi comerciali ba-
zati pe biomasa.

Toti biocombustibilii pot oferi mari reduceri de emisii cu efect de sera din
sectorul transportului, dar alte efecte de mediu si costuri arata variatii puternice
intre diferite alternative. Atunci cand se discuta despre biocombustibili, se ridica
problema cat combustibil din resurse fosile pot inlocui. In principiu ei pot inlocui
100% din combustibilul din resurse fosile necesar pentru a indeplini o sarcina de
transport, dar in practica anumite cantitati de combustibil din resurse fosile sunt
folosite in prezent pentru recoltarea resurselor, productia de de fertilizatori chi-
mici, rafinarea materiei prime pentru combustibil si distribuirea combustibilului.
Atunci cand este folosit, biocombustibilul poate fi amestecat, de asemenea, cu
combustibili fosili. In aceste moduri, biocombustibilii devin ,,poluati de” combus-
tibilii fosili.

Etanolul si metanolul sunt alcooli care au importanta practica ca combustibili
pentru motor. Etanolul este astazi produs prin fermentarea diferitelor tipuri de za-
har. Un numar mare de plante diferite poate fi folosit, de exemplu trestia de zahar
(cea mai importanta), sfecla de zahar, cartofii, porumbul, graul si toate tipurile de
fructe. In zilele noastre, cel mai mare volum de alcol pur provne din ferentarea de
subproduse din productia de zahar.

Etanolul poate fi amestecat cu benzina si are bune proprietati ca si combus-
tibil pentru motor, atat in ceea ce priveste performanta si emiterea de substante
nocive. De asemenea este usor sa se converteasca motoarele pe benzina in motoa-
re care functioneaza pe baza de etanol.

Metanolul, in principiu, poate fi produc printr-un proces de fermentare. Cu
toate acestea, majoritatea este produc prin reformarea gazului natural. Metanolul
este mai greu de utilizat pentru motoarele pe benzina fara inlocuirea scumpa a
materialelor in motoare si infrastructura pentru distribuirea combustibilului deoa-
rece este foarte coroziv. Poate avea potential in viitor, de exemplu ca si combusti-
bil in celulele de combustibil.

Multe plante si animale produc cantitati mari de grasimi. Proprietatile de
ardere ale acestor substante variaza in mod considerabil, dar prin stratificare ele
pot fi transformate in esteri metilici ai acizilor grasi (EMAG) cu mai multe proprie-
tati omogene. EMAG au un continut de energie de aproximativ 9.2 kWh/l care este
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aproximativ la acelasi nivel ca motorina, si sunt comercializati ca si biomotorina.
Biomotorina poate fi folosita direct in motoarele diesel care sunt proiectate pentru
acestia si care se pot amesteca, de asemenea, in motorina normala. Biomotorina
are mai multe proprietati decat motorina normala referitoare la performantele
motorului si emisiile in aer.

Daca particule mici de biomasa sunt incalzite rapid (lemn, paie si similare),
ele se vor dezintegra. Acest proces se numeste piroliza rapida, si are loc la tempe-
raturi intre 700-900°C. Rezultatul este un amestec de carbune, cenuse, uleiuri si
alte lichite organice si gaze (CO,, CO, H, vapori de apa).

Prin alegerea corecta a materiei prime si parametrilor procesului, productia
de lichide poate ajunge la 70%. Lichidul rezultat este foarte diferit de produsele
petroliere si nu poate fi amestecat cu acestea. Este posibila utilizarea uleiurilor
de ppiroliza ca si combustibil in arzatoarele pe ulei, dar multe provocari trebuie
depasite inainte ca cesteia sa fie considerati substituti pentru motorina si benzina.

Gazul din gazeifiarea biomasei este adecvat pentru rafinarea ulterioara daca
aerul nu este folosit ca oxidant. Gazul poate fi rafinat intr-un amestec de CO si
H,, de asemenea numit sinteza sau gaz sintetic. Acest gaz poate fi tratat intrQun
numar de moduri, prin altele el poate fi procesat in combustibil lichid.

Mai multe procese au fost deja dezvoltate pentru a converti atat carbunele
(carbune in lichid - CTL) cat si gazul natural (gaz in lichid -GTL) in combustibil li-
chid. Conversia biomasei in combustibillichid prin sinteza (BTL) nu presupune noi
evolutii. Cu toate acestea, exista o necesitate pentru dezvoltarea in continuare a
catalizatorilor pentru a reduce costurile de productie si a optimiza procesul pentru
utilizarea gazului provenit de la biomasa.

Ill.4.7. Biogazul

Atunci cand materialul organic este descompus de microorganisme in absenta
oxigenului, se genereaza un gaz care este format din metan (aproximativ 40-50%),
dioxid de carbon si alte gaze in cantitati mai mici. Acest proces este humit digestie
anaeroba, are loc spontan in natura, de exemplu la depozitele de deseuri. Gazul
produs este adesea numit gaz provenit de la groapa de gunoi. Daca nu se face ni-
mic pentru colectarea gazului, acesta scapa in atmosfera si contribuie la efectul
de sera.

Procesul de descompunere anaeroba poate fi folosit intr-un reactor perfec-
tionat. Atinci gazul estenumit biogaz. In plus, se va obtine caldura reziduala si o
substanta solida reziduala care poate fi folosita ca fertilizator. Gunoiul neprocesat
poate fi folosit ca materie prima pentru procesul de biogaz. Un avantaj al fer-
mentarii anaerobe controlate este acela ca poate atinge temperaturi care omoara
majoritatea microorganismelor patogene. Ceea ce iese din reactor va fi sigur de
manevrat.

Compozitia biogazului depinde de materia prima si microorganismele folosite.
Biogazul poate fi folosit ca o alternativa la gazul natural, sau pur si simplu adaugat
la o retea de gaz natural. In aceste cazuri, gazul trebuie sa fie curat pentru a res-
pecta standardul gazului natural.
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Ill.4.8. Hidrogen pentru biomasa

Gazurl produs prin gazeificarea biomasei poate fi imbunatatit in ceea ce pri-
veste productia de hidrogen prin transformarea monoxidului de carbon in dioxid
de carbon si hidrogen cu asa-numita reactie de schimbare (a se vedea capitolul 8,
sectiunea referitoare la hidrogen). Va fi necesara separarea hidrogenului de alte
gaze ceea ce este scump.

Este posibila, de asemenea, productia de hidrogen direct cu ajutorul bioma-
sei. In anumite circumstante, algele pot produce hidrogen prin fotosinteza. Daca
exista o lipsa de sulf, algele vor trece de la productia de oxigen la productia de
hidrogen.

lll.5. Sisteme de energie geotermala

111.5.1. Concept

Temperaturile cresc aproximativ cu 25-30°C pe kilometru de la suprafata pa-
mantului catre centru, dar in zone cu conditiie geologice favorabile aceasta cres-
tere (gradient) poate fi de zece ori mai mare. Zona de aplicare si conditiile solului
vor determina cat de adanc este necesar sa se mearga pentru extragerea energiei
termice.

Sursele geotermice care au temperaturi de fluiditate a putului de peste 175°C,
pot fi exploatate direct intr-o turbina pentru a produce energie electrica. Tehno-
logia binara, in cazul in care fluiditatea este schimbata cu caldura la un punct de
fierbere mai mic, permite productia de energie pentru fluiditati de pana la 100°C.
Puturile de energie cu temperaturi de peste 40°C pot fi exploatate direct in scopul
incalzirii.

Exploatarea energiei termice cu temperatura scazuta din sol se numeste cal-
dura de fond. In acest caz, energia provine din interiorul pamantului ca si de la
soare prin suprafata pamantului. Daca sursa de energie mentine o temperatura mai
mica decat cea necesara, este posibila utilizarea unei pompe de caldura pentru a
creste temperatura pentru a folosi energia, de exemplu pentru scopuri de incalzire
sau procesul de incalzire. Este posibila utilizarea acestor instalatii pentru racire.
Profitabilitatea pentru asemenea instalatii creste odata cu echilibrarea caldurii si
cererile de racire. Pentru caldura de fond, puturile de energie in munti, in special
cu adancimi de pana la 200 de metri au o importanta crescuta pentru ecnomie si
energie.

Cercetatorii lucreaza continuu la masurari, modele si exeprimente care sa
imbuntatateasca estimarile pentru resursele de energie termala. Un articol in re-
vista Nature indica faptul ca 31 TW este o cantitate probabila din totalul efectului
de incalzire emis de pamant [Araki et al, 2005]. In jur de o treime din acest flux
de caldura provine de la caldura originala din interiorul pamantului si din scoarta.
Doua treimi provin de la radioactivitatea din scoarta pamantului.

O resursa geotermala este caracterizata printr-un rezervor de temperatura,
presiune, compus chimic si capacitate. Putul de flux de temperatura este, in spe-
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cial, relevant pentru aplicarea resursei referitoare la valoare. Temperaturile ridi-
cate au cele mai multe zone de aplicare si sunt considerate de calitate superioara.

Power plant
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Exista mari discrepante in estimarile pentru potentialul de exploatare al re-
surselor geotermale ale pamantului. AGI (Asociatia Geotermala Internationala) fo-
loseste termenul de “baza de resurse accesibile folositoare”, care este parte din
resursele care pot fi utilizate in mod legal si economic pe o perioada de 100 de ani.
Pe portalul lor de internet pentru energie geotermala (www.iea-gia.org), |IEA face
referire la o estimare pentru potentialul resurselor geotermale totale din lume
accesibile pentru dezvoltarea viitoare de 42 PWh (150 EJ) de productie de energie
electrica pe an si 350 EJ din productia de caldura pe an. Estimarea este nesigura,
si dezvoltarea actuala depinde de o serie de factori tehnici, economici si politici.

111.5.2. Provocari in utilizarea resurselor

Costurile de investitii asociate cu utilizarea energiei geotermale si caldura de
fond sunt relativ ridicate in timp ce costurile de functionare sunt destul de scazute
pentru o centrala eficienta. Daca o cladire va folosi energie geotermala in scopul
incalzirii trebuie sa aiba si o infrastructura de incalzire pe baza apa.

Proiectele pentru utilizarea energiei geotermice la temperatura ridicata pen-
tru productia de electricitate implica un nivel ridicat de risc economic. Cercetarile
referitoare la costuri si timp si forarile experiementale trebuie efectuate pentru a
afla daca resursele geotermale sunt profitabile.

Desi proiectele pentru incalzirea de fond necesita un grad ridicat de cunostin-
te despre conditiile solului, aceastea sunt mult mai putin complexe. Prin accesul
la informatii din ce in ce mai bune si metodele de informare pentru cercetare, ele
reprezinta un risc considerabil mai mic.

In conditii egale contrare, costul resurselor de energie va creste cu tempe-
ratura care urmeaza sa fie livrata. In mod corespunzator, o resursa de energie cu
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temperaturi scazute va conduce la costuri ridicate de functionare si echipament.

I11.5.3. Energie geotermica cu temperaturi ridicate

Din moment ce este imposibil transportul de caldura pe distante lungi, re-
sursele trebuie exploatate acolo unde se afla. Ca o alternativa, poate fi folosita
pentru productia de energie electrica care poate fi transportata pe distante lungi.
Dezvoltarea campurilor geotermale necesita studii de fezabilitate extinse pentru
a evalua profitabilitatea terenului. Testele de forare experimentala reprezinta o
cota considerabila din costul total al proiectului, si acest cost acumuleaza inain-
te de a fi sigur daca proiectul poate fi realizat. Dezvoltarea pe teren, incluzand
forarile, reprezinta cel mai ridicat cost si prin urmare poate limita progresul. In
conformitate cu IEA, la o centrala de 50 MW pentru producerea energiei electrice
poate costa pana la 150 de milioane de dolari si necesita 10 ani pentru a fi constru-
ita. Promovarea domeniilor existente implica un risc considerabil mai mic si este
mai putin scumpa.

In masura in care productia de energie geotermica este dezvoltata, se deter-
mina sa fie ridicata in regiuni cu conditii deosebi de bune care in general au o dis-
tanta pana la rezervoarele de temperatura ridicata. Tarile cu productie de energie
electrica comerciala pentru energia geotermica sunt SUA U.S. (2 020 MW), Filipine
(1 931 MW), Mexic (953 MW), Indonezia (807 MW), Italia (790 MW), Japonia (560
MW), Noua Zeelanda (421 MW) si Islanda (202 MW).

Resursele geotermice cu cel mai inalt grad sunt puturile cu abur uscat. Aburul
in aceste puturi pot actiona o turbina standard cu abur cu generator. Alte conditii
de presiune si temperatura in put necesita tratarea fluxului putului inainte de a
actiona o turbina.

Sursele de temperaturi mai scazute (aproximativ 100°C) pot fi utilizate cu
ajutorul unui ciclu binar. Caldura din put este transferata catre un lichid cu un
punct de fierbere atat de scazut astfel incat sa treaca peste etapa de gaz si sa acti-
oneze turbina. Un ciclu binar este o solutie mult mai complexa, dar se asteapta ca
sa fie folosit in majoritatea proiectelor viitoare deoarece majoritatea terenurilor
geotermale au temperaturi sub 175°C. In plus, fluxul putului este actionat intr-un
circuit inchis fara emisii in aer.

Conectarea electrica la reteaua existenta este, in mod normal, parte a cos-
tului initial. Cu toate acestea, in tarile in curs de dezvoltare exista exemple de
centrale de energie geotermica mai mici construite ca alternativa comerciala la
cnstruirea liniilor de energie electrica noi.

Productia de energie geotermica are un model de productie constanta. Din
moment ce are o eficienta electrica scazuta, productia de energie electrica este
mai eficienta daca caldura reziduala poate fi folosita in scopuri de incalzire. Aceas-
ta ofera o crestere fluctuanta a eficientei termice.

Utilizarea de resurse de temperaturi ridicate pentru incalzire si procesul de
incalzire este cea mai veche aplicatia a energiei geotermice. Capacitatea totala
instalata la nivel global este de 12 103 MW energie termica, si productia totala in
2005 a fost de 174 744 TJ (49 TWh) [Lund et al., 2005]. Celemai mari domenii de
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aplicare au fost facilitatile pentru imbaiere urmate de incalzirea spatiului, serelor,
acvaculturii si indistriei.

Din moment ce este scumpa construirea infrastructurii pentru transportul cal-
durii, pentru consumul de caldura pe unitate de suprafata, este un factor decisiv
pentru economia proiectului.

Sursele de energie termica pot fi folosite pentru productia de caldura atunci
cand acestea sunt localizate langa industrii intense de energie si zone relativ dens
populate. In Islanda, 87% din cladiri sunt incalzite folosind energie geotermala ca
incalzire municipala. In plus fara de incalzire, este posibila utilizarea energiei ge-
otermice de inalta temperatura pentru a actiona pompele de absorbtie a caldurii
pentru racire.

Tehnologiile pentru utilizarea energiei geotermice au devenit stabile si matu-
re. Costurile relationale cu utilizarea energiei geotermale de inalta temperatura
sunt in mare parte determinate de calitatile rezervorului local, si este dificil sa
se faca predictii generale referitoare la costul de dezvoltare. Imbunatatirile con-
tinue, standardizarea centralelor mai mici si profitand de stimulentele de afaceri
pentru centralele mai mari este de asteptat sa se acorde reduceri viitoare de cost.

Centralele mai mari sunt in principal construite in zone cu posibilitate de
stabilire a infrastructurii pentru distribuirea de energie si centralele standardizate
mici sunt de obicei construite in zone mai izolate.

111.5.4. Energia geotermala de joasa temperatura si caldura reziduala

Caldura de fond este utilizarea energiei de joasa temperatura din sol, desco-
perita in straturile mai inalte ale pamantului, in apa subterana sau in gaurile de
mina din stanca. Energia este extrasa la temperaturi scazute si este actualizata
la temperaturi mai ridicate cu ajutorul pompelor de caldura. Acest lucru poate fi
prin pomparea apei subterane in sisteme deschise sau sisteme inchise, acolo unde
solutia antigel circula intr-un circuit inchis intre surasa de caldura si evaporato-
rul pompei de apa. Centralele pot fi construite, de asemenea, pentru a satisace
cererile de racire. Energia este condusa inapoi in subteran unde este folosita ca
depozit de energie pentru incalzire la un alt stadiu sau in alt loc.

Dimensiunea acestor centrale poate varia de la un simplu put de energie pen-
tru incalzirea spatiului unei case, si poate poate deveni la fel de elaborat ca avand
centrale combinate de energie electrica si caldura cu sute de puturi de energie.
Cele mai mari centrale pot acoperi necesitatile de incalzire si racire pentru parcuri
industriale sa complexe spitalicesti; in alternativa pot furniza utilizatorilor finali
retea de incalzire si racire municipala.

Multe forme de caldura reziduala sunt surse adecvate pentru pompele de cal-
dura, deoarece ele detin o temperatura relativ ridicata. Noua teghnologie pentru
pompa de caldura permite o crestere de temperatura graduala de pana la 100°C,
care este suficienta pentru un numar de procese industriale.

Pompele de caldura bazate pe caldura de fond este aplicatia geotermala care
experimenteaza cea mai mare crestere la nivel global cu o crestere de la 5 275 MW
din puterea calorica totala instalata in 2000 pana la 15 723 MW in 2005.
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Caldura de fond poate fi utilizata in intreaga lume, ca opusa energie geoter-
male de inalta temperatura care cu tehnologia de azi este accesibila practic in
intervalele extreme intre cele noua straturi din care este alcatuita scoarta teres-
tra. Tehnologia caldurii de fond poate fi considerata ca matura in sensul in care
produsele accesibile ca si cunostintele si serviciile sunt suficiente pentru utilizarea
comerciala la scara larga. Cercetarea, dezvoltarea si experienta practica in cres-
tere contribuie la imbunatatiri continue.

Puturile de energie sunt folosite ca depozite de energie daca exista si o cere-
re de racire. In acest caz, caldura este condusa inapoi in put prin racire.

O centrala de caldura de font va acoperi, in multe cazuri, intreaga cerere de
racire sau parti ale acesteia in cladiri cu racire libera. Racirea libera presupune ca
energia scazuta din putul de energie sau din apa subterana este schimbul de cal-
dura cu centrala de racire in cladire fara a se folosi pompa de caldura ca utilaj de
racire si necesitatea de energie electrica adaugata este deci minima.

Puturile de energie reprezinta aproximativ 20-40% din investitia totala. Costul
initial specific pentru puturile de energie este independent de capacitate, in timp
ce o pompa de caldura mai mare ofera o capacitate ridicata per suma de bani in-
vestita. Centralele mai mari au demonstrat o profitabilitate mai mare fara ajutorul
investitiei publice.
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Capitolul IV

Efectul energiei regenerabile asupra mediului

IV.1. Sisteme de energie eoliana

Functionarea energiei eoliene are zero emisi de substante nocive. Nu con-
tribbuie la incalzirea globala, ,,combustibilul” este gratuit, si este destul de uni-
form impartita in lume. Energia necesara pentru a produce si instala turbina se
ridica la trei luni de productie a turbinei. Dar, ca si alte surse de energie, energia
eoliana are un impact asupra mediului.

Efectele vizuale ale energiei eoliene sunt adesea considerate cel mai impor-
tant efect asupra mediului. Turbinele sunt experimentate ca fiind dominate in de
aproape, dar de la o distanta de 1,5-2 km, impactul vizual este mult mai mic. In
plus, morile de vant arunca umbre in miscare si produc zgomot.

Zona afectata de un parc eolian este de aproape 1% pana la 3% din zona tota-
la, cu sosele care ocupa majoritatea zonei. Prin urmare, impactul asupra mediului
va fi limitat, si poate fi mai atenuat mai eficient.

Impactul fermelor eoliene onshore sau near-shore wind farms asupra faunei
- in special asupra pasarilor migratoare si liliecilor - este aprins dezbatut, si studii
cu concluzii contradictorii au fost publicate. Impactul asupra vietii salbatice este
probabil scazut in comparatie cu alte forme de activitate umana si industriala. Cu
toate acestea, impacturile negative asupra unei anumite populatii de specii sensi-
bile sunt posibile, si eforturi pentru reducerea acestor efecte ar trebui considerate
in statiul de planificare.

Intregul ciclu de viata al combustibilului pentru energia eoliana, de la produc-
tie, procesare, transformare, construire si ardere, demonstreaza ca costurile eco-
nomice pentru resursele de energie conventionale pe departe depasesc pe cele ale
energiei eoliene. Programul stiintific al UE ExternE a calculat ca, costurile externe
ale energiei eoliene sunt mai mici decat 0,26 €/kWh, in timp ce pentru energia pe
baza de carbune ele variaza de la 2 la 15 €/kWh [EWEA 2004].

Un aspect important este faptul ca, construirea unui parc eolian extins are un
impact ireversibil. Majoritatea parcurilor eoliene pot fi eliminate relativ usor daca
aceasta va fi dorinta generatiilor viitoare.
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IV.2. Sistemele hidroenergetice

Hidroenergia este o sursa de energie care face posibila producerea de elec-
tricitate fara utilizarea de combustibili fosili, si nu este ulterior parte din emisiile
cauzate de productia de electricitate de la centralele electrice pe baza de carbu-
ne, petrol sau gaz. Consecintele asupra mediului ale hidroenergiei sunt legate de
incarcaturi asupra naturii datorita digurilor sai scaderea nivelului apei, schimbarea
cursului de apa si construirea drumurilor si liniilor energetice.

Indiguirea suprafetelor mari reduce accesul publicului la anumite zone, si
prin urmare afecteaza oportunitatile de recreere in natura. Zonele indiguite cu de
fauna bogata, biodiversa risca, de asemenea, un efect negativ asupra climei dato-
rita cantitatilor mari de carbon care legate de copaci si alte plante, sunt eliberate
cand rezervoarele sunt umplute cu apa pentru prima data si aceste culturi cresc
fara ajutorul oxigenului. Indiguirea poate afecta, de asemenea, hrana alimalelor
si traseele turistice.

Hidroenergia implica adesea modificari la variatiile naturale in apa si in cur-
surile de apa. Centralele electrice de pe rauri fara rezervoare de stocare a apei
cauzeaza modificari relativ mici nivelului si debitului apei, si prin urmare au un mic
efect asupra biodiversitatii. La centralele electrice de inalta presiune cu rezervoa-
re de reglare a apei, impactul asupra biodiversitatii depinde de reglarea inaltimii.
Modificarile la nivelul apei de-a lungul anului pot duce la spalarea de substante
fine si hrana si pot cauza eroziune in zona reglata.

Atunci cand sunt construite centralele electrice, nu vor exista neaparat anu-
mite defrisari fizice in vecinatatea drumurilor in constructie, cum ar fi stabilirea
structurilor industriale in mediul natural. Aceste defrisari pot fi reparate prin obli-
garea construtorului sa replanteze peisajul, astfel incat aceste defrisari sa fie cat
mai blande si cat mai intruzive posibil in viitor.

Liniile de electricitate sunt substante straine in natura si pot dauna peisajelor
naturale. Liniileelectrice pot afecta populatia pasarilor, fir prin coliziune, fie prin
scurt circuit datorita contactului. In schimb, atunci cand transmisiile electrice
sunt instalate ca si cabluri subterane, saparea si dinamitarea santurilor afecteaza
hidrologia si vegetatia.

Efectul asupra reglarii pestilor si pescuitului este o interactiune complicata
intre numarul de factori fizici si biologici. Habitatul natural al pestilor este format
din circumstante fizice, cum ar fi nivelul apei, viteza apei si posibilitatile de as-
cundere, si accesul la mancare. Drenajul ar fi devastator pentru pesti. Cantitatea
de apa ar afecta, de asemenea, pestii in mai multe feluri, in functie de varsta si
specie pestilor. Un numar de sisteme reglate de rau sunt inca rauri foarte bune
pentru pescuit.

IV.3. Sistemele energiei solare

Utilizarea energiei solare are un impactr moderat asupra mediului, dar in ni-
ciun caz nu va fi zero.

Colectorii solari si panourile solare necesita o suprafata externa, cu poten-
tial de utilizator ca rezultat. Alte urilizari in zona pot fi limitate, dar din fericire
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este adesea posibila integrarea colectorilor solar si a panourilor in tavane si pereti
pe cladiri astfel incat cerinta aditionala dneta esye zero. Pana in prezent, nu au
existat conflicte majore, si centralele de energie solara deseori vor fi localizate in
zone desert, unde potetialul de conflicte de utilizator este mic.

Centralele mari de energie solara folosesc apa in sistemul de abur si in turnu-
rile de racire. Apa este scumpa in zonele din lume unde astfel de centrale electrice
prezinta interes, astfel incat ar putea aparea asemenea conflicte utilizare.

Emisiile in apa si aer in timpul functionarii vor fi, in circunmstante normale,
aproape de zere. Emisiile ar putea aparea in caz de accidente.

Influenta de mediu din productia de sisteme va aparea in mod natural. Siste-
mele termice sunt produse din materiale simple si sunt similare cu alte tehnologii
care le inconjoara. Celula solara foloseste anumite chimicale agresive, si anumite
tehnologii folosesc substante cum ar fi cadmiu si telur. Unele dintre aceste sub-
stante sunt extrem de toxice; cu toate acestea productia celulei solare este reali-
zata in medii ultra-curate si foarte controlate, astfel incat aceasta problema pare
sub control. In produsele complete, substantele sunt stabile.

Consumul de energie in timpul productiei a fost evidentiat ca fiind o pro-
blema. Pentru sisteme care sunt folosite intr-un mod eficient, aceasta nu este o
problema. Perioada de amortizare pentru energia care este folosita va fimai mica
de doi ani.

Sistemele desfiintate se vor intoarce ca deseuri trebuie sa fie tratate. Acest
lucru trebuie efectuat intr-un mod responsabil, iar deseurile vor fi, in principal, re-
ciclate (metale, plastice). In Japonia, au aparut deja agenti industriali care doresc
reciclarea substantelor din celulele solare.

IV.4. Sisteme de bioenergie

Un avantaj important al bioenergiei este ca folosirea acesteia este neutra re-
feritor la emisiile de gaze cu efect de sera. Dioxidul de carbon care este creat prin
ardere a fost preluat anterior de instalatie, si prin urlare nu reprezinta a emisie
neta atata timp cat stocul de biomasa nu este epuizat. Cu toate acestea, un factor
agravant este efectul asupra carbonului de sub baza centralei. Este nevoie de mai
multa cercetare asupra acestui subiect inainte de a avea o intelegere completa
asupra proceselor si efectelor sistemului.

Impactul asupra mediului datorita utilizarii bioenergiei este in multe feluri
mai complicat decat pentru alte resurse regenerabile de energie. Cele mai extin-
se si serioase consecinte asupra mediului pot aparea in legatura cu productia si
cultivarea resursei. Exista riscul pentru biodiversitate redusa si deterioarea tere-
nului productiv prin eroziune in raport cu productia la scara larga a biomasei daca
acestor probleme nu li se acorda suficienta importanta. Exista riscul confliectelor
de utilizare extinse, de exemplu referitor la productia de alimente si protectia re-
surselor naturale. Intr-o perioada in care comertul international cu biocombustibili
pare sa castige o importanta considerabila, este importanta stabilirea unui set in-
ternational de reguli si sisteme care pot conditiile de mediu la locul de productie.

In acelasi timp, cultivarea de culturi energetice pot deschide usa pentru o
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biodiversitate mai larga decat productia alimentara, si pot fi cultivate adesea in
zone care sunt corespunzatoare pentru productia alimentara. Administrate in mod
corespunzator, utilizarea sporita de bioenergie poate oferi o agricultura mai du-
rabila si venituri mai mari pentru comunitatile rurale si pentru tarile in curs de
dezvoltare. In zilele noastre, se produce multa bioenergie pe baza de produse re-
ziduale care au o valoare alternatita scazuta. Acestea au un impact marginal mic
asupra mediului prin productia de resurse, deoarece resursele de biomasa sunt ori-
cum produse si recoltate. Nu este neobisnuit faptul ca exploatarea produsului re-
zidual pentru scopuri energetice ofera un castig mediu, deoarece altfel ar polua in
moduri diferite. In cazul in care bioenergia ar prelua combustibilii fosili pe o scara
larga, cota de energie provenita din produse reziduale va scadea. Daca, de exem-
plu. 10% din consumul mondial de petrol ar fi inlocuit de alcool provenit din trestia
de zahar, Brazilia trebuie sa isi mareasca productia de 40 de ori. [Nature, 2006].
Intr-un astfel de scenariu, produsele reziduale provenite din trestia de zahar ar fi
0 mica parte din materia prima. Prin urmare, este important sa se imbunatateasca
cunostintele asupra consecintelor totale la scara larga a exploatarii bioenergiei.

Arderea si gazeificarea biomasei ofera, adesea, emisii mai scazute oxid de
azot decat arderea combustibililor fosili. Emisiile de dioxid de sulf sunt scazute, de
asemenea, deoarece lemnul contine, in mod normal, putin sulf. Cu toate acestea,
centralele mai mari trebuie sa dispuna de curatarea gazelor de ardere si/sau a
gazelor produse pentru a controla emisiile daunatoare aerului. Majoritatea proce-
selor de tratare a gazelor sunt proiectate pentru a deversa in apa.

Arderea combustibililor solizi produce, de asemenea, cenusa pe fund si ce-
nusa zburatoare. Cuptoarele sunt o importanta sursa pentru emisiile de particule,
dar cuptoarele moderne pentru lemn sau paleti elibereaza emisii scazute. Dezol-
tarea tehnologiei de ardere care minimalizeaza formarea de cenusa zburatoare si
tehnologia de tratare a gazelor de ardere care care administreaza, inmod eficient,
aceasta problema, sunt componente principale pentru imbunatatirea economiei
pentru bioenergie.

Tehnologiile bioenergiei pot contribui intr-un mod pozitiv la solutionarea pro-
blemelor de mediu prin tratarea finala a deseurilor in legatura cu arderea deseuri-
lor, gazeificarea deseurilor daunatoare si productia de biogaz din deseuri organice
umede.

IV.5. Sisteme de energie geotermala

Energia geotermala, caldura de fond si caldura reziduala sunt surse de ener-
gie ecologice sigure. Utilizarea caldurii de fond si a caldurii reziduale in majorita-
tea tarilor este o alternativa non-emisie pentru utilizarea combustiibililor fosili.

Cateva exemple de impact asupra mediului:

e Functionarea media a pompei de caldura. In mod traditional, clorofluoro-
carburile au fost folosite. Aceastea au un efect perturbator asupra stratului
de ozon si emisii cu efect puternic de sera. Hidrofluorocarburile care sunt
folosite in prezent nu dauneaza stratulde ozon, dar contrubuie la efectul
de sera. Acest fapt a creat un interes crescut de utilizarea gazelor naturale
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cum ar fi amoniacul, CO, si hidrocarburile.

e Mediul de lucru al circuitului colector comun. Datorita unui anumit risc de
scurgere in apa subterana, glicolul a fost inlocuit de alcoolul denaturizat
si saruri de potasiu decompuse biologic. Instalatiile pilot de CO, au fost un
succes in Germania.

e Poluarea termica. Cresterea temperaturii prin intoarcerea apei de racire
poate afecta flora si fauna.

e Golirea rezervoarelor de apa subterana fara re-injectare.

Lichid hidrotermal/aburul pentru rezervoarele geotermale poate avea un
continut chimic care polueaza prin emisii directe in sol si apa.
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Capitolul V
Producatori de energie regenerabila si afaceri
in zona de studiu

V.1. Romania

Descrierea proiectului: Reteauna Financiara de Energie Inovatoare, EIFN este
un proiect sustinut de comisia Europeana la initiativa Europe INNOVA

In conformitate cu politicile de energie si inovare europene pentru o mai buna
intelegere intre companiile de energia inovatoare se proiecteaza si se dezvolta o
retea globala pentru o mai buna intelegere intre companiile de energie inovatoare
si institutiile si agentii financiari

2 Pentru a adapta si actualiza serviciile financiare la necesitatile inovarii
sectorului energetic

2 Pentru a furniza solutii eficiente si practice pentru facilitarea accesului
agentilor inovatori in sectorul energetic al serviciilor financiare.

Obiectivul proiectului EIFN este dezvoltarea unei platforme Web pentru an-
treprenorii europeni in sectorul energiei din resurse regenerabile si finantatori,
pentru a se potrivi intereselor acestora. Procesul isi propune sa faciliteze accesul
IMM-urilor de energiei inovatoare la finantare si accesul la investitori (banci, fon-
duri de capital de risc, afaceri de sustinere, etc.) la proiecte de energie inovatoare
(energie din resurse regenerabile, biodiesel, etc.).

Inovarea in sectorul energetic este un obiectiv-cheie pentru pentru Politica
de energie Europeana care urmareste imbunatatirea eficientei energiei, reducerea
deoendentei de energie si atingerea unei dezvoltarii durabile a mediului, cu toate
acestea, au fost recunoscute dificultatile din sectorul energetic de dezvoltare (in
special bazat pe IMM-uri) pentru a accesa finantarea.

o Pe de o parte anumiti promotori de proiect necesita mai multe informatii
despre: alternative de finantare a inovarii, acces la procedurile resurselor
financiare, finantarea structurata, metodologiile de evaluare ale proiec-
tului, evaluarea economica a impactului asupra mediului a proiectului,
elaborarea unui plan de afaceri, managementul riscului,...

o Pe de alta parte, investitorii (banci, fonduri de capital de risc, fondurile de
capital privat, afaceri de sustinere, etc.) necesita o cunoastere mai profunda
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a caracteristicilor acestor proiecte si inovatii in sectorul energetic.

Financial Energy
Institutions entrepreneurs

Derivabila finala a proiectului va fi o platforma online (WEB) cu continuturi
si unelte la care promotorii proiectelor de energie inovatoare sau alte organizatii
interesate in promovarea energiei vor avea acces. Pagina Web va fi echipata cu
documentele necesare, procedurile si uneltele pentru ghidarea antreprenorilor in
completarea planurilor de afaceri, sa efectueze evaluarea proiectelor lor si sa fie
ghidati in cautarea fondurilor. In acelasi mod, investitorii vor avea acces la toate
aceste unelte, fiindu-le permisa alegerea dintr-o gama larga de proiecte in secto-
rul energetic (energie eoliana, biomasa, ...). Pagina Web va include o stocare de
informatii si novatii in sectorul financiar. Prognozam sa ajungem la un numar de
300-400 participanti pe WEB.

Proiectul este structurat in jurul mai multor etape ale caror rezultate vor fi
publicate pe pagina de Web a proiectului si in Buletinul informativ lunar al proiec-
tului. Defalcarea pe etape este dupa cum urmeaza:

1. Analizarea starii in sectorul de energie inovatoare si inovatiile financiare.
Cladirea retelei de participanti carora li se va permite accesul la platforma
online (IMM-inovatoare de energie, companii de energie, banci, fonduri de
capital de risc, agentii guvernamentale, etc.). Construirea acestei retele
incepe la inceputul proiectului pentru a profita de feedback-ul pe care
membrii Retelei il pot oferi despre dezvoltarea proiectului (procedurile si
instrumentele realizate, stocarea cunostintelor, etc.)

3. Indicarea surselor de finantare (solutii) in conformitate cu caracteristicile
specifice ale sectorului energetic (harta Europeana care leaga necesitatile
sectorului de energie inovatoare si sursele de finantare) luand in conside-
rare variabile ca:

e Variabile financiare: Capital (capital obisnuit, capital de risc, ac-
tiuni preferentiale); Datorie; Garantii pentru accesarea finanta-
rii; Granturi si stimulente.

e Variabile de management al riscului: derivate de la riscul specu-
larii pretului de produs sau riscul actual; Asigurarile tehnologiei
speculative si a riscurilor de reglementare.
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itor

ASA GeoExchange

World Leader in Large closed loop Geothermal HVAC Systems
Tipul afacerii: vanzarea cu amanuntul, furnizor en gros, importator, distribu-

e Perioada de finantare (conform proiectelor de energie inovatoa-
re). pe perioada scurta, medie, lunga, foarte lunga.

e Maturitatea tehnologiei de proiect.

e (Calitatea creditului antreprenorului: Companii de energie (compa-
nii care furnizeaza servicii catre comoaniile de energie); IMM-uri.;
Institute de cercetare si Universitati; Agenti publici; Consortii.

. Metodologiile de proiectare si dezvoltare si unelte pentru pregatirea pla-

nului de afaceri si pentru o analiza financiara a proiectelor de energie
inovatoare. Standardizarea acestei analize va facilita, pentru promotori,
pregatirea documentelor si pentru investitori, procesul decizional va fi
mai usor permitand compararea diferitelor proiecte.

. Proiectarea si implementarea platformei IT pentru a permite accesul la com-

paniile de energie inovatoare, la investitori si la alte institutii. Platforma in-
clude proceduri pentru administrarea suportului financiar, garantiile financia-
re, riscul, accesul la fondurile publice, etc. pagina Web ofera, de asemenea,
alte informatii despre noile tendinte in sectorul energetic si financiar.

. Evaluarea si testarea platformei IT si realizarea obiectivelor de proiect.

Evaluarea si controlul in timp util a uneltelor, metodologiilor si proceduri-
lor elaborate in cadrul proiectului.

. Actionarii proiectului sunt 12 institutii din sapte tari europene: (Spania,

Germania, Italia, Lituania, Slovenia, Romania si Polonia):
» Deloitte (Coordinator)
» Ente Vasco de la Energia
» Instituto de Empresa Business School
» InstitutoTecnoldgico de Canarias
» Korona Power Engineering d.d.
» InstitutfurSolareEnergieversorgungstechnik
» ZAB ZukunftsAgentur Brandenburg
» SC IPA SA CIFATT Craiova
» Innovation NCP
» Lietuvosenergetikosinstituttas
» Consorzio Catania Ricerche, and Institute of Power Engineering.

Tipuri de produs: sisteme de energie geotermala.
Tipuri de servicii: consultanta, proiectare, foraj, instalare, constructie, servi-

cii de dezvoltare a proiectului, servicii de educare si formare, servicii de contrac-
tor 24/7

Adresa: Strada Alexandru Campeanu 24, Bucuresti, Romania 11237
Telefon: 40-21-2020350

FAX: 40-21-2602360

Pagina web: http://www.asa.ro
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ASETA EcoSol

Tipul afacerii: vanzarea cu amanuntul, importator, distribuitor

Tipuri de produs: pompe de caldura, sisteme solare de incalzire a apei, siste-
me fotovoltaice, rezervoare de stocare a apei, sisteme de incalzire a apei.

Tipuri de servicii: consultanta, instalare, servicii de dezvoltare a proiectului

Adresa: Miron Costin 7, Timisoara, Timis Romania 300054

Telefon: 0040256444111

FAX: 0040256444111

Pagina Web : http://aseta.ro

VARSPEED Hydro Ltd.

Tip afacere: producator, furnizor en gros, exportator, importator manufactu-
rer, wholesale supplier, exporter, importer

Tipuri de produs: turbine hidroelectrice (mici), componente sistem hidroe-
nergetic (mici), sisteme hidroenergetice (mici), echipament de conversie electrica,
componente de echipament de conditionare electrica, echipament de conditiona-
re electrica, Regulatoare electronice de sarcina (ELC) cu frecventa constanta de
iesire (50/60 Hz), furnizor de asistenta tehnica si echipament pentru centrale de
micro-hidro si pico-hidro energie, turbina hidraulica, ne-reglata, turbina Kaplan,
turbina Turgo, pompa ca turbina, PAT, generator de inductie asincrona, generator
sincron, sistem de automatizare, SCADA, punere in functiune, softstarter, conver-
tor de frecventa regenerativa, AVR, regulator automat de tensiune, transformator
de energie, sisteme de distribuire electrica, traductor, servicii similare.

Tipuri de servicii: consultanta, design, instalare, construire, asistenta tehni-
ca, servicii de dezvoltare a proiectului, servicii de cercetare, servicii de evaluare
si masurare, servicii contractor, servicii de reparare si intretinere

Adresa: Str.Sibiu nr. 19, Timisoara, Timis Romania 300014

Telefon: +40 752 663344

FAX: +40 356 715917

Pagina web: http://www.varspeedhydro.com

CYCLON TECH Srl

Tip afacere: wholesale supplier, importer

Tipuri de produs: solar water heating systems, photovoltaic systems, heat
pumps, water cooling systems, water heating systems, air heating systems.

Tipuri de servicii: consulting, design, installation, construction, engineering,
project development services, maintenance and repair services

Adresa: Str. Scolilor Nr. 28, Bl. D2, Braila, Braila Romania 810012

Telefon: +40239612022

FAX: +40239612561

Pagina web: http://www.cyclon.ro

CleanEnergy.ro PORTAL

CLEAN ENERGY PORTAL pentru Compania sau Organizatia dvs, CleanEnergy.ro
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PORTAL pentru lumea dvs, Energii regenerabile, Solutii pentru energi regenerabi-
le, Energie Eoliana, Hidroenergie, Energie solara, Bioenergie, Companie de ener-
gie regenerabila, Companie ecologica, adaugati compania dvs gratuit pe portalul
CLEAN ENERGY, www.CleanEnergy.ro

Tip afacere: Distribuitor, Publicitate

Tipuri de produs: Clean Energy PORTAL. Promovati-va marca pe piatamondi-
ala, adaugati compania dvs gratuit in registrul de adrese mondial.

Tipuri de servicii: Servicii OnLine

Adresa:Petru Rares, Caracal, Olt Romania 235200

Pagina web:http://www.cleanenergy.ro/

AlexalinelLlc.

Tip afacere: vanzare, export, marketing

Tipuri de produs: Servicii de consultanta pentrutoate aspectele industria
electrica solara, fotovoltaica, sistemele de energie PV, este cel mai vechi consili-
er pentru industria PV. Atunci cand se cauta un expert in PV , atunci veniti la noi.
Experienta noastra ne permite sa va consiliam la toate nivelurile de cerinte de
companie PV a clientului si cerintele de dezvoltare a produsului, de la evaluarea
tehnologiei la analizarea produsului. PV Energy Systems furnizeaza cele mai am-
ple servicii si consultanta financiara ale industriei si asiste, de asemenea, clientii
in analizele competitive si strategie cheie. Clientii nostri sunt din lumea intreaga
variind de la corporatii gigant bine cunoscute la antreprenor start-up. PV Energy
Systems este alaturi de clienti la inceput, atunci cand se ia in considerare o noua
tehnologie, sau cand este evaluata intrarea in industrial PV. EVALUAREA TEH-
NOLOGIEI Personalul PV Energy Systems furnizeaza clientilor o analiza profunda
a optiunilor tehnologice incluzand toate materialele de celule, concentratori,
cresterea cristalelor, turnare lingouri, materiale de ambalare si procesarea teh-
nologiei. PV Energy Systems lucreaza cu clientii sai cu privire la toate aspecte-
le de introducere si rulare a produsului. DEZVOLTAREA PRODUSULUI PV Energy
Systems a consultat clienti pe o gama larga de produse care au fost introduse
de catre industria PV, incluzand sistemele solare casnice (,,SHS”), lanterne PV,
Dioda Emitatoare de lumina generata de PV (LED), lumini pentru multe aplicatii,
PV pentru electronice portabile, automobile pe baza de PV, acumulatori NiMH
de nichel, glisoare PV controlate radio si multe produse aditionale CERCETARE
DE PIATA PV Energy Systems este leader recunoscut pe piata energiei, in data de
baze de 17 ani am observat vanzari PV prin companie, tara de producere, tara de
utilizare, tehnologie celulara si aplicare. In prezent prognozam date pentru 2010
si proiectam elasticitatea pretului pentru sectoare de piata cheie, niveluri de
consum de material si date energie neta. ANALIZA COSTULUI DE FABRICARE per-
sonalul PV Energy Systems au proiectat, specificat si analizat costul centralelor
de fabricare PV analizat, astfel incat acestea sin sursa cheie de informare pentru
cei care planifica capacitati aditionale. Noi putem furniza planuri de proiecta-
re detaliate incluzand toate materialele si specificatiile echipamentelor. Putem
furniza informatii asupra centralei, incluzand toate costurile, la orice nivel de
capacitate, de la 1 MW la 100MW, pentru facilitati de fabricare a cristalului de
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siliciu, silicon turnat policristal si silicon amorf (intersectie simpla, dubla si tri-
pla). Noi furnizam toate informatiile, inclusiv performante si cost de fabricare,
pentru instalatiile de concentrator centrale de 5-50MW.

Tipuri de servicii: Asistenta tehnica proiect, suport tehnica

Adresa: Calea Giulesti nr. 44, Bucuresti, California Romania

Telefon: 1-510-712-7251

S.C. Rombat S.A.

Tip afacere: producator, furnizor en gros, exportator

Tipuri de produse: baterii auto, baterii plumb acid, baterii plumb calciu,
baterii industriale automotive starting batteries, lead acid batteries, lead calcium
batteries, industrial batteries.

Adresa: Drumul Cetatii nr. 6, Bistrita, Romania 420129

Telefon: 0040 263 234011;238142

FAX: 0040 263 238122; 234010

Pagina Web: http://www.rombatt.ro

ACTIV CONSTRUCT srl

Tipuri produs: sisteme fotovoltaice, sisteme fotovoltaice integrate in con-
structii, sisteme solare de incalzire a apei, componente ale sistemului de de incal-
zire, componente ale sistemului de racire a aerului, sisteme de protectie catodica.

Tipuri de servicii: servicii de dezvoltare a proiectului

Adresa: Str.Nicolae LEONARD, Nr 18, Bucuresti, Sector 2 Romania S2

Telefon: +40 (0)740 179 667

FAX: +40 (0) 216 53 46 89

Tip afacere: producator, vanzare cu amanuntul, furnizare en gros, importator

Tipuri de produs: turbine eoliene (mici), turnuri de energie eoliana si struc-
turi (mici), centrale de energie eoliana, sisteme solare de energie electrica, sis-
teme solare de urmarire, controlori solari de sarcina, generator de hidrogen cu
celula de combustibil.

Tipuri de servicii: instalare, construire, asistenta tehnica

Adresa: Principala, Pietroasele, Buzau Romania 127470

Telefon: +40. 727 284 923

FAX: +40. 238 716 543

Alphapower

Tip afacere: furnizor en gros, importator

Tipuri de produs: sisteme energetice DC industriale si telecom, baterii, ener-
gie de rezerva, furnizori UPS de energie neintrerupta.

Adresa: Str. Paul Constantinescu nr. 5, Timisoara, Timis Romania 300471

Telefon: 4021-5691214
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Altenergy Solutions

Tip de afacere: vanzator cu amanuntul, furnizor en gros

Tipuri produs: energie solara termica, colectori solari cu tub de evacuare,
colectoare solare plane, sisteme solare de incalzire a apei, componente solare de
incalzire a apei, boilere de energie provenita din biomasa, boilere condensatoare.

Tipuri servicii: consultare, instalare

Adresa: Mihai Bravu, 206, Ploiesti, Prahova Romania 100410

Telefon: +40 (721) 217383

FAX: +40 (244) 518761

AMGOREX Ltd

Tip afacere: vanzare cu amanuntul, furnizator en gros, importator

Tipuri produs: sisteme de energie geotermala, componente sistem de energie
geotermala, componente sistem de racire aer, sisteme de racire a aerului, sisteme
solare de iluminare exterioara, sisteme de incalzire/racire geotermala, sisteme
mini de aer conditionat Unico.

Adresa: Pta Dorobanti nr. 4, Ap 2, CP 63-121, Sector 1, Bucuresti, Romania

Telefon: =40 21231 9006

FAX: + 40 723 927 731

AscoraEcoterm

Tip afacere: vanzari cu amanuntul, importator

Tipuri produs: biciclete electrice, turbine hidroelectrice (mici), sisteme fo-
tovoltaice, sisteme solare de incalzire a apei, turbine eoliene (mici), sisteme de
energie eoliana (mici).

Tipuri de servicii: consultanta, instalare, asistenta tehnica, servicii de dez-
voltare a proiectului, servicii de intretinere si reparare project

Adresa: Str. Bolocani Nr.2, Scorteni, Prahova Romania 107525

Telefon: +40 (0)722 210523

FAX: +40 (0)244 355778

Tip afacere: furnizor en gros, importator

Tip produs: colectori solari cu tub de evacuare, sisteme solare de incalzire a
apei, sisteme fotovoltaice, controlori solari de sarcina, iluminat solara stradala,
componente sistem de incalzire a apei, rezervoare de stocare.

Tipuri servicii: insalare, servicii de reparare si intretinere

Adresa: Fabricii nr. 9, TarguSecuiesc, Covasna Romania 525400

Telefon: +40 267 364 847

FAX: +40 267 362 199

ECOVOLT srl

Tip afacere: vanzare cu amanuntul, furnizor en gros, importator
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Tipuri produs: sisteme energetice de backup, sisteme fotovoltaice, sisteme
de hidroenergie (mici), sisteme de energie eoliana (mici), baterii plumb acic cu
ciclu profund, turbine eoliene (mici), turbine hidroelectrice (mici).

Tipuri servicii: consultanta, design, instalare, asistenta tehnica, servicii de
dezvoltare a proiectului, servicii de evaluare si masurare, servicii de design arhi-
tectural, servicii de testare

Adresa: Str: Petresti nr:17, Alba lulia, Alba Romania 510184

Telefon: +40 748 210 688

FAX: www. Ecovolt.ro

EnergoEolianRomproiect

Tip afacere: Proiecte de energie eoliana in in Romania, Proiecte de hidroe-
nergie in Romania, exportator, importator

Tipuri produs: Sisteme de evaluare eoliana profesionala pentru 80, 67, 60 sau
50 de metri. Proiecte de energie eoliana ( Ferme eoliene) de vanzare, Centrale
hidroelectrice de vanzare.

Tipuri servicii: consultanta, design, instalare, constructie, asistenta tehnica,
servicii de dezvolare proiect, servicii de educatie si formare profesionala, servicii
de cercetare, servicii de evaluare si masurare, servicii financiare, servicii contrac-
tor, servicii de intretinere si reparare, servicii de reciclare, servicii de testare

Adresa: Petru Rares, Caracal, Olt Romania 235200

Telefon: +40726. 129. 686

InterGreen

Tip afacere: vanzare cu amanuntul, furnizor en gros, importator

Tipuri produs: sisteme solare de energie electrica, sisteme de hidroenergie
(mici), sisteme fotovoltaice, sisteme de energie eoliana (mici), sisteme solare de
incalzire a apei, cladiri si case alternative, produse de energie alternativa.

Tipuri servicii: consultare, instalare, asistenta tehnica, servicii de dezvoltare
proiect

Adresa: str. Carpenului,nr.8, Pitesti, Arges ROMANIA 110301

Telefon: 0754585605

LP Electric Systems Srl

Tip afacere: vanzare cu amanuntul, furnizor en gros, importator, instalator,
proiecte, studii de fezabilitate

Tipuri produs: module fotovoltaice, componente sistem de energie eoliana
(mici), turbine eoliene (mici), componente module fotovoltaice, componente de
sistem hidroenergetic (mici), sisteme de telecomunicatii de putere, sisteme solare
de iluminat exterior, lumini de gradina solare, sisteme de colector solar, baterii de
telecomunicatii, baterii plumb acid, baterii industriale.

Adresa: Str: Petresti nr: 17, Alba lulia, AB Romania 510184

Telefon: + 40 748 210 688

FAX: http://www. LPelectric.ro
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Tip afacere: producator, exportator

Tipuri produs: sisteme de purificare si filtrare a aerului, sisteme de racire a
aerului, unelte pe baza de baterii.

Adresa: str. Prelungirea Crisan nr. 2 - 4, SLATINA, jud. Olt Romania 00500

Telefon: 0040741010509

FAX: 0040249438070

Monsson Alma Srl

Tip afacere: furnizor en gros, importator

Tip produs: pompe de caldura, sisteme fotovoltaice, sisteme solarre termice
electrice, colectori solari cu tub de evacuare, sisteme de energie geotermala, sis-
teme solare de incalzire a apei.

Tipuri de servicii: consultanta, design, instalare, constructie, asistenta teh-
nica, servicii de dezvoltare proiect

Adresa: Tomis Avenue No. 308, Constanta, Romania 900407

FAX: +40 241 611 244

SC Sprinter2000 SA

Tip afacere: distribuitor

Tipuri produs: baterii alcaline, baterii zinc carbon, incarcatoare de baterii,
acumulatori, incarcatoare, CD.

Adresa: Calea Feldioarei 60, Brasov, Brasov Romania 500483

Telefon: +40268-472333

FAX: +40268-472334

Solar Energy SRL

Tip afacere: vanzare cu amanuntul, furnizor en gros
Adresa: Str. Povernei Nr. 24b, Bucuresti, Bucuresti Romania 405831
Telefon: +40 021-317.30.49

Solara.ro

Tip afacere: furnizor en gros, importator

Tipuri produs: sisteme solare de incalzire a apei, sisteme solare de energie
electrica, generatoare de energie eoliana, cladiri si case alternative, casa pasiva,
casa cu energie zero.

Adresa: str. D. Barceanu 8, Cluj-Napoca, Cluj Romania 400048

Telefon: +40264434832

FAX: +40264434833

Solarcom Industrial

Tip afacere: importator
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Tipuri produs: sisteme solare de incalzire a apei, sisteme solare de pompare
a apei, sisteme de energie eoliana (mici).

Tipuri servicii: instalare, asistenta tehnica, servicii de intretinere si reparare

Adresa: Aniversarii nr. 29, sector 3, Bucuresti, Rou Romania 7000

Telefon: +40724504345

FAX: +40213236078

SolartecSolarsystemssrl

Tip afacere: vanzare cu amanuntul, furnizor en gros, importator

Tipuri produs: lumini de gradina solare, sisteme solare de iluminat exterior, com-
ponente sistem solar de incalzire piscina, sisteme solare pentru acoperisuri, sisteme
solare de ncalzire a apei, sisteme de stocare a apei, sisteme fotovoltaice, sisteme
solare de pompare a apei, sisteme de energie eoliana, pompe de incalzire piscina.

Adresa: Botizului 10, Satu Mare, Romania 440101

Telefon: +40 723 482 774

Tim&JoSrl

Tip afacere: retail sales, wholesale supplier, exporter, importer

Tipuri produs: module fotovoltaice, sisteme solare de incalzire a apei, tur-
bine eoliene (mici), sisteme de purificare si filtrare a apei, incarcatoare manuale
de urgenta pentru GSM, NOKIA, panouri infrarosii de incalzire, invertoare cu unda
sinusoidala, incalzire film carbon.

Tipuri servicii: instalare

Adresa: Str. Donath 107/40, Cluj-Napoca, Romania 400331

Telefon: +40744409896; +40745321231

FAX: +40364815643

Wind Power Energy SRL

Tipuri produs: echipament de evaluare a energiei eoliene, centrale de ener-
gie eoliana, structuri si turnuri de energie eoliana (mari).

Tipuri servicii: consultanta, design, cnstructie

Adresa: Str. Zorelelor nr. 79, Constanta, Constanta Romania 900562

Telefon: +40 751 22 44 06

FAX: +40 241 55 03 23

Www. Soltech. Ro

Tip afacere: furnizor en gros, importator

Tipuri servicii: energie solara termala, colectori solari cu tub de evacuare,
colectori solari plani, sisteme solare de incalzire piscina.

Tipuri servicii: instalare

Adresa: str. Arges 6, EforieSud, Constanta Romania

Telefon: 0040-241-748209

FAX: 0040-241-748209
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V.2. Bulgaria

Fortune CP Ltd

Noi proiectam, producem, furnizam si instalam solutii de energie regenera-
bila. Prin intermediul retelei noastre de filiale si distribuitori ajungem in Europa,
America, Africa si Asia. Produsele si sistemele includ panori solare fotovoltaice,
sisteme solare PV, frigidere solare DC, sisteme solare de aer conditionat, camere
de racire solare, baterii cu ciclu profund, controlori de sarcina, sisteme electrice
de urgenta, sisteme hibrid de generare eoliana, sisteme hibride pentru statiile BTS
telecom, invertori, becuri economice, proiectoare LED si spoturi, tuburi fluores-
cente LED, lumini solare stradale, lumini solare de trafic, incalzire solara a apei,
pompe de apa solare, panouri solare, turbine eoliene, proiecte industriale/comer-
ciale, incalzire solara piscina, sisteme off-grid de energie solara, ...

Tip afacere: producator, furnizor en gros, exportator

Tipuri produs: panouri solare fotovoltaice, sisteme solare Solar PV, frigidere
solare DC, sisteme solare de aer conditionat, camere de racire solare, baterii cu
ciclu profund, controlori de sarcina, sisteme electrice de urgenta, sisteme hibrid
de generare eoliana, sisteme hibride pentru statiile BTS telecom, invertori, becuri
economice, proiectoare LED si spoturi, tuburi fluorescente LED, lumini solare stra-
dale, lumini solare de trafic, incalzire solara a apei, pompe de apa solare, panouri
solare, turbine eoliene, proiecte industriale/comerciale, incalzire solara piscina,
sisteme off-grid de energie solara, sisteme solare conectate la retea, lumini sola-
re gradina, sisteme solare de protectie catodica, cladiri eco, electrificare rurala,
statii de incarcare solara, baterii auto electrice, electricitate externa, hidrogen/
celula de combustibil.

Tipuri servicii: Design sistem si proiect, instalare si punerea in functiune,
audit energeticm finantare proiect

Adresa: Regus House, Victory Way, Dartford, Kent United Kingdom, SUA, Ma-
lawi, Mozambic, Africa de Sud, Botswana, Zambia, Zimbabwe, Siria, Tanzania, In-
donezia, Pakistan, Angola, Seychelles, Republica Democratica, Sierra Leone, Gh-
ana, Phillippines, Tunisia, Honduras, Italia, India, Kuwait, Sudan, Egipt, Franta,
Algeria, Senegal, Nigeria, Gabon, Turcia, Qatar, Arabia Saudita, Emiratele Unite
Arabe, Bangladesh, Mexic, Jamaica, Republica Dominicana, Bahamas, Bulgaria,
Brazilia, Portugalia, Mali DA2 6QD

Telefon: 44 1322303070

FAX: 44 1322303072

Pagina Web:http://www.solar2renewableenergy.com

Suntem o companie bulgara numita (ABS) si suntem specializati in consultanta
persoanelor fizice si companiilor in urmatoarele domenii: Management al proiectelor
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de energie din surse regenerabile de energie (SRE) si mai specific centrale de
energie solara. Serviciile noastre variaza de la consultanta in diferite parti ale
proiectului pentru a completa solutia cheie incluzand selectarea uneu teren adec-
vat, pregatirea planului de afacere, design, construirea si intretinerea unei SPP si
adunarea tuturor documentelor si autorizatiilor necesare, incluzand Contractul de
Achizitie Energie (PPA) cu companiile distribuitoare de energie din Bulgaria care
are un proiect in desfasurare de 1 MW SPP finantat cu inter...

Tip afacere: Importator

Tipuri produs: sisteme fotovoltaice.

Tipuri servicii: consultanta, servicii de dezvoltare proiect

Adresa: 103 G. Delchevblvd. fl. 4, a8 1404 Sofia, Bulgaria, Sofia, Bulgaria 1404

Telefon: +359 892 241 028

FAX: +359 2 489 43 00

Pagina web:http://www.abs.bg

Renergon

Tipuri produs: module fotovoltaice, sisteme fotovoltaice, sisteme solare de
acoperis.

Tipuri servicii: consultanta, instalare, construire, asistenta tehnica, servicii
de dezvoltare proiect, servicii de intretinere si reparare

Adresa: 6 Slivnitza Str., fl. 3, office A1, Plovdiv, Plovdiv Bulgaria 4000

Telefon: 00359 32 570462

FAX: 00359 32 638899

Pagina Web: http://www.renergon.com

Elhim-IskraJsc

ELHIM-ISKRA JSC a fost fondata in 1960 si are o bogata experienta si traditii
aprobate in productia de baterii plumb-acid. Gama variata de productie de porni-
re, tractiuni, semi-tractoare si baterii stationare produse in conformitate cu Stan-
dardele Internationale, acopera intregul domeniu de posibile aplicatii la vehicule,
camioane, tractoare, platforme de ridicare, transport feroviar, teledomunicatii,
sisteme solare si altele.

Tip afacere: producator, exportator

Tipuri de produs: baterii de pornire vehicule, baterii cu ciclu profund, baterii
plumb-acid, baterii plumb-calciu, baterii plumb-acid de pornire, baterii industria-
le, tractare, semi-tractare, baterii stationare.

Adresa: 9 IskraStr, Pazardzhik, Bulgaria 4400

Telefon: +359 34 44 17 51

FAX: +359 34 44 42 06

Pagina Web:http://www.elhim-iskra.com

Noi suntem o echipa de profesionisti care va va oferi solutii pentru dezvolta-
rea generala a parcului fotovoltaic, de la gasirea terenului la constructia la cheie.
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Am finalizat proiecte de centrale de energie fotovoltaica, ferme eoliene si centra-
le de hidroenergie mici.

Tip afacere: utilitate electrica

Tipuri servicii: consultare, servicii de dezvoltare proiect, servicii contractor

Adresa: SharPlanina 69, Sofia, Sofia Bulgaria 1000

Telefon: +359 885 35 55 40

FAX: +359 02/9883915

Pagina Web:http://www.bulres.eu

Stenli-03 Ltd

Stenli Ltd este contractorul EPC bulgar implicat in multe proiecte de infra-
structura energetica. Cu mai mult de 10 ani de experienta, echipa noastra a dez-
voltat multe proiecte pentru diferiti clienti - companii de distribuire si transmi-
tere, companii guvernamentale si private. In ultimii patru ani am dezvoltat un
nou domeniu in compania noastra care acopera designul, construirea si O&M al
centralelor hidroelectrice si fotovoltaice. Experienta noastra acopera mai mult de
4 MWp de instalatii montate subteran si pe acoperisuri si noi suntem capabili sa
lucram la proiecte la scara larga. Personalul nostru este compus din mai mult de
50 de electricieni si ingineri calificati, o echipa gata sa raspunda necesitatilor dvs
pana la darea in folosinta la cheie a proiectului dvs.

Tip afacere: utilitate electrica

Tipuri produs: sisteme fotovoltaice.

Tipuri servicii: design, instalare, construire, asistenta tehnica, servicii de
evaluare si masurare, servicii de contractor, servicii de intretinere si reparatii,
servicii de testare

Adresa:PanaiotVolov 10, Lom, Bulgaria 3600

Telefon: +359899884399

FAX: +359971 6 66 81

Pagina web:http://www.stenli-bg.com

Noi furnizam aisistenta de specialitate in toate etapele dezvoltarii proiectu-
lui de energie fotovltaica, eoliana si hidroenergie. Oferin, de asemenea, proiecte
finale cu toata documentatia necesara.

Tipuri de produs: sisteme de hidroenergie (mici), sisteme fotovoltaice, cen-
trale eoliene.

Tipuri de servicii: consultare, design, constructie, servicii de dezvoltare a
proiectului, servicii de evaluare si masurare

Adresa:Triaditza 5, Sofia, Bulgaria 1000

Telefon: +359 885 70 22 87

Pagina Web:http://www.geo55properties.com

Satori Consulting Ltd.

Suntem o organizatir internationala de consultanta cu sediul in Sofia, Bulgaria
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si care opereaza in special in Lituania, Romania, Grecia si Israel. Sferele noastre
de expertiza includ consultanta de investitie, administrare/functionare in dezvol-
tari de proiecte in domeniul energiei regenerabile; reciclare; administrarea apei si
deseurilor; farmacie; prductia de hartie; IT si inovare. Noi oferim management de
proiect si suport extins, inclusiv juridic, in fuziuni si achizitii.

Tipuri servicii: consultanta

Adresa: 40-42 Buzludza Str., Sofia, Bulgaria, Bulgaria

Telefon: + 359 895 447322

FAX: + 359 2 952 6168

Pagina Web:http://satorico.weebly.com

Tip afacere: vanzarea cu amanuntul, importator

Tipuri de produs: sisteme de energie eoliana (mici), componente sistem de
energie eoliana (mari).

Adresa: 21 Kjustendilstreet, Sofia, Sf Bulgaria 1680

Telefon: 958 6533

AMEXIM Co.& INFORMCONSULT

Tip afacere: producator, importator, editor

Tipuri produs: cladiri si case alternative, sisteme solare de incalzire a aeru-
lui, sisteme solare de incalzire a apei.

Tipuri de servicii: consultanta, design, instalare, constructie, asistenta tehnica,
servicii de dezvoltare proiect, servicii de cercetare, servicii de design arhitectural

Adresa: P.O.Box 58, Sofia, Bulgaria 1421

Telefon: 359 2 656 945

APEX MM Co.

Tip afacere: producator, importator, editor

Tipuri produse: sisteme solare de incalzire a apei, sisteme fotovoltaice, au-
tomatizare casnica, cladiri si resedinte eficiente din punct de vedere energetic,
sisteme de incalzire a apei, asamblare a boilerelor electro-injectie eficiente 100%
pentru centraee de incalzire.

Tipuri de servicii: consultanta, design, instalare, constructie, asistenta teh-
nica, servicii de dezvoltare proiect, servicii de educatie si formare profesionala,
servicii de cercetare, servicii de evaluare si masurare, servicii contractor, servicii
de intretinere si reparare

Adresa: 620 Str. No.39, Bojana, Sofia, Bulgaria 1616

Telefon: +359-88-629522

FAX: +359-2-680308

Apex Solar Ltd

Tip afacere: exportator, importator, EPC
Tipuri produse: module PV sis componente de sistem pentru parcuri PV.
Adresa: Blvd. Bulgaria nr.110. birou C. 2. 9. , Sofia 1618, Bulgaria
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Telefon: +35929585777
FAX: +35929586136

Atlantic Solar Invest

Tip afacere: Solar Power Plant Developer

Tipuri produs: Utility-scale Solar PV Power Plants.

Tipuri servicii: servicii de dezvoltare proiect, servicii financiare
Adresa: Boulevard Maritsa nr. 91, Plovdiv, Bulgaria 4000
Telefon: +359 886 242 560

ATM Bulgaria LTD

Tip afacere: vanzare cu amanuntul, importator

Tipuri produs: turbine eoliene (mari), turbine eoliene (mari).

Tipuri servicii: consultanta, servicii de dezvoltare proiect si servicii de asistenta
Adresa: Osvobojdeniesq - 2/2, Yambol, Bulgaria 8600

Telefon: +359 46 664622

FAX: +359 46 664623

AVD Ltd.

Tipuri produs: calculatoare si electronice, dezvoltarea de noi produse, con-
trolere celulare, 3G, Video - MPEGA4.

Adresa: 23 Kuklenskoshoseblvd., Plovdiv, Plovdiv BULGARIA 4004

Telefon: +359 32 678390

Tip afacere: producator

Tipuri produs: produse de energie provenita din biomasa, utilaje de briche-
tare si brichete provenite din lemn si agro-reziduri.

Tipuri servicii: instalarea sistemului, design sistem, consultanta

Adresa: 30 Avitsenast., Sofia, Bulgaria 1124

Telefon: + 359 2 440-123

BIP Euroconsulting Group Ltd.

Tipuri produs: sisteme fotovoltaice.

Tipuri servicii: consultare, servicii de dezvoltare proiect
Adresa: 15, Vitosha Blvd. , Sofia, Sofia Bulgaria 1000
Telefon: + 359 2 988 38 57

FAX: + 359 2 981 08 69

BNNS Solar Systems

Tip afacere: producator, vanzare cu amanuntul, furnizor en gros, exportator,
importator
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Tipuri de produs: energie solara termala, colectoare solare cu vid, colectoare pla-
te, pompe de caldura, design, instalare, asistenta tehnica, servicii de cercetare, boile-
re, incalzitoare solare de apa si componente centrale solare de pompare, module PV.

Tipuri servicii: constructia, asistenta tehnica, servicii de dezvoltare proiect,
servicii de cercetare, servicii de intretinere si reparare, sisteme solare incalzire
piscina, energie solara termala, sisteme solare de incalzire a apei, componente
sistem solar de pompare a apei, controlori solari de sarcina, centrale solare de
pompare, incalzitoare solare de apa si componente.

Adresa: VasilLevski, 545 str, No 5, Sofia, Sofia Bulgaria 1517

Telefon: +359 (2) 945 45 11

FAX: +359 (2) 945 45 11

Boris Lux

Tip afacere: producator, exportator

Tipuri de produs: componente biciclete electrice, cladiri si case eficiente
energetic, biciclete electrice.

Tipuri servicii: servicii de dezvoltare proiect

Adresa: Sofia 1000, P.O.box 598, Sofia, Bulgaria

Telefon: +359 2 37 98 31

FAX: +359 2 37 98 31

Bulcraft Control Ood

Tip afacere: furnizor en gros

Tipuri produse: automatizare casa, sisteme de energie la distanata pentru.
Adresa: 125, Arsenalski Blvd, Sofia, Sofia Bulgaria 1421

Telefon: +35929634670

Bulgaria-Solar. com

Tip afacere: retail sales, wholesale supplier

Tipuri produs: instalator sistem PV. Angrosist de vomponente de sistem: mo-
dule, invertori, urmaritori. Management si dezvoltare poiecte solare.

Tipuri servicii: consultanta, design, instalare, servicii dezvoltare proiect

Adresa: 140 Maritsa Blvd. ,Plovdi, Bulgaria 4000

Telefon: +359878 359873

Tip afacere: vanzare cu amanultul, exportator

Tipuri produs: sisteme de energie eoliana (mici), sisteme fotovoltaice, turbi-
ne hidroelectrice (mici), sisteme energetice hibrid.

Tipuri servicii: consultare, instalare, servicii de cercetare, servicii de intre-
tinere si reparare

Adresa: 7 Odrin str. ,Bourgas, Bulgaria 8000

Telefon: 00359894455404
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Tipuri produs: aplicatii eficiente de energie, sisteme de cogenerare, sisteme
de celule de combustibil, pompe de caldura, sisteme de energie hibride, sisteme
fotovoltaice, sisteme de energie eoliana, ( mici <50 kW).

Tipuri servicii: consultare, asistenta tehnica, servicii dezvoltare proiect, ser-
vicii de evaluare si masurare

Adresa: 20 ZankoZerkovski str., Sofia, Bulgaria 1164

Telefon: +359-2-9631825

FAX: +359-2-9631825

E-mail: Send Email to CONCIM

Consultia-Bulgaria dotcom

Tipuri de servicii: consultanta, servicii de dezvolatre proiect
Adresa: KapitanAndrev 25, Sofia, Bulgaria 1421
Telefon: 00359 2 920 4507

CreoProkoncept Bulgaria Ltd.

Tip afacere: vanzari cu amanuntul, furnizor en gros, importator

Tipuri produs: cladiri si case case eficiente din punct de vedere energetic,
materiale de constructii alternative cladiri si case, sistem de constructie forme de
beton izolate CreoProkoncept, materiale de constructii durabile.

Tipuri de servicii: consultanta, design, instalare, servicii de dezvoltare pro-
iect, servicii de educatie si formare profesionala, servicii de design arhitectural,
servicii contractor

Adresa: 24, ,,BratiaMiladinovi” Str., Business Center ,,ATRIUM”, Office 15, Var-
na 9000, Bulgaria

Telefon: +359 52 61 62 05

FAX: +359 52 61 62 05

Dekamex Ltd.

Tip afacere: producator, furnisor en gros, exportator

Tipuri produs: sisteme de incalzire a apei, sisteme de incalzire a apei fara
rezervor, sisteme solare de incalzire a apei, rezervoare de apa - 1000 - 5000L.

Tipuri de servicii: instalare, asistenta tehnica, servicii de dezvoltare proiect

Adresa: 1 DimityrStambolov str. , Plovdiv, Pl Bulgaria 4003

Telefon: +359 32 959 242

FAX: +359 32 959 059

ELDOMINVET Ltd.

Tip afacere: producator, furnizor en gros, exportator

Tipuri de produs: sisteme de incalzire a apei, componente incalzire solara
apa, sisteme de incalzire a apei fara rezervor, incalzitoare de apa electrice si com-
binate, cuptoare, furnale pe baza de combustibil solid.
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Adresa: VL. Varnenchik 275 A, Varna, Bulgaria 9009
Telefon: +359 52 500349
FAX: +359 52 500347

Elprom Energy Ltd.

Tip afacere: vanzare cu amanuntul, furnizor en gros

Tipuri produs: sisteme fotovoltaice, sisteme de turbine eoliene.

Tipuri servicii: consultare, design, instalare, constructie, asistenta tehnica,
servicii de dezvoltare proiect, servicii de intretinere si reparare, servicii de testare

Adresa: 26, Morska Str. ,Burgas, Bulgaria 8000

Telefon: + 359 56 84 09 74

FAX: + 359 56 84 09 74

Tip afacere: producator, vanzare cu amanuntul, furnizor en gros, exportator,
importator

Tipuri produs: sisteme fotovoltaice, module fotovoltaice, sisteme de urmari-
re solara, sisteme solare de energie electrica.

Tipuri de servicii: servicii de dezvoltare proiect

Adresa: 77 Dunav Blvd, Plovdiv, PL Bulgaria 4000

Telefon: 032/963 629

FAX: 032/962 852

Energia Ltd

Tip afacere: producator, exportator

Tipuri produse: baterii plumb-acid, baterii industriale, baterii de urgenta
backup.

Adresa: Industrial Zone, Targovishte, Bulgaria 7700

Telefon: +359 601 2 22 79

FAX: +359 601 2 65 14

ENERGO-PRO Bulgaria AD

Tip afacere: productia de electricitate

Adresa: 6, Stefan Stambolov Str., floor 5, Sofia, Bulgaria 1301
Telefon: +359 2 9817050

FAX: +359 (02) 9817021

Energoconsult Ltd

Tipuri de produse: centrale de energie eoliana, turbine eoliene (mari), struc-
turi si turnuri de energie eoliana (mari).

Tipuri servicii: consultanta, instalare, asistenta tehnica, servicii de evaluare
si masuratori site
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Adresa: Ivan Mirchev 8, Stara Zagora, Starozagorski Bulgaria 6000
Telefon: +35942603821
FAX: +35942603821

Energy Solutions S. A.

Tip afacere: producator, furnizor en gros, exportator

Tipuri produse: module fotovoltaice cristaline: ES660/QP si ES636/QP.
Adresa: 1, VladaiskoVastanie, Pernik, Bulgaria 2304

Telefon: +359-76-681471

FAX: +359-76-681474

Florento BG OOD

Tip afacere: producator, furnizor en gros

Tipuri produs: biocombustibil energie provenita din biomasa.
Tipuri servicii: consultanta

Adresa: San Stefano Street 12, Haskovo, Bulgaria 6300
Telefon: +359 (0)38 501798

HeliotechCompnay for Energy Eficiency Ltd. Bulgaria

Tip afacere: producator, proiect, exportator, instalare,

Tipuri produs: SISTEM DE AREDERE BIOMASA PANA LA 1. 2 MW -HELIOTHERM,
colectori solari cu tuburi vidate HELIOTECH, LED, LED CITY LIGHT CENTER - siste-
me de management iluminat.NEW BRAND SOLAR VACUUM TUBES.centrale solare
termale hibride in intreaga lume.

Tipuri de servicii: Service, proiect si dezvoltare

Adresa: RozovaDolina 3 B P. B. Heliotech, Kazanlak, Bulgaria, China, Germa-
nia, Spania ai instalatie in intreaga lume 6100

Telefon: +359878995579

FAX: +35943182367

INTIEL

Tip afacere: producator

Tipuri produs: componente sistem solar de incalzire a aerului, sisteme de in-
calzire a apei, componente sistem de incalzire piscina water, componente sistem
de solar de pompare apa, componente sistem de incalzire a aerului, frigidere si
congelatoare, termostat diferential, controlor solar de sistem, controlori boiler,
regulatoare de temperatura.

Adresa: 9 Peter Beron Str., Pomorie, Bourgas Bulgaria 8201

Telefon: 00359898606796

FAX: 0035959632580
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INTIEL

Tip afacere: producator

Tipuri produs: controlor dinamic boiler, controlor boiler electric, controlor
pentru ventilare si sisteme de aer conditionat - VENTOKONTROL, furnizare de ener-
gie neintrerupta pentru pompele de circulare UPS, termo-regulator pentru controlul
actionarii motorului, regulator termic revolutionar cu faza de cotrol, controlor ven-
tilator cu bobina, termostat programabil saptamanal, controlori refrigerare, contro-
lor sistem solar, regulatoare termice, controlor de nivel, controlor pentru lumina de
pe scari, releu de faza electronic, releu de timp programabil, releu electronic foto,
releu electronic umiditate, design al panourilor de control.

Adresa: 9 Peter Beron Str., Pomorie, Bourgas Bulgaria 8201

Telefon: 0035959633366

FAX: 0035959632580

Metal Technology Group

Tip afacere: producator, exportator

Tipuri produs: componente sistem de energie provenita din biomasa, cuptoa-
re de ardere pe lemn si furnale, furnale de ebnergie din biomasa, turbine hidroe-
lectrice (mari), componente sistem de hidroenergie (mari).

Adresa: Elemag 30 A, Sofia, Bulgaria 1113

Telefon: +35987576961

NES-New Energy Systems

Tip afacere: producator, furnizor en gros

Tipuri produs: sisteme de incalzire a apei, colectori solari plati, sisteme foto-
voltaice, sisteme solare de incalzire a apei, rezervoare de stocare a apei.

Adresa: Madara 12, bly, Shumen, Bulgaria 9700

Telefon: 00359/54 874 547

FAX: 00359/54 874 556

New Solar Technologies, Ltd.

Tip afacere: producator, retail sales, wholesale supplier, exporter, importer

Tipuri produs: colectori solari cu tub de evacuare, sisteme solare de incalzire
piscine, energie solara termala, sisteme solare de incalzire a apei, componente
sistem solar de pompare a apei, controlori solari de sarcina, centrale solare de
pompare, componente incalzitori solari apa.

Tipuri servicii: consultanta, design, instalare, asistenta tehnica, servicii de
dezvoltare proiect, servicii de cercetare

Adresa: Zona Industriala - ZIENO, Shumen, Shumen Bulgaria 9700

Telefon: +359887997356; +35954832358

OptiEnergy Group

Tip afacere: producator, furnizor en gros
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Tipuri produs: sisteme solare de energie electrica.

Tipuri servicii: consultanta, design, instalare, constructie, asistenta tehnica,
servicii financiare, servicii de design arhitectural, servicii contractor

Adresa: Opticentre, 91 Maritsa Boulevard, Plovdiv, Bulgaria 4004

Telefon: +359 886242560

ORTLER Co. Inc.

Tip afacere: producator

Tipuri produs: sisteme solare de incalzire a apei, componente solare de in-
calzire a apei .

Tipuri servicii: dezvoltare, instalare

Adresa: Krum Bachvarovdistr 29, Vidin, Vidin District Bulgaria 3700

Telefon: +3599433213

FAX: +35994600550

Polytechnics Ltd.

Tipuri produs: sisteme energie provenita din biomasa, componente sistem de
energie provenit din biomasa, sisteme de incalzire a apei, sisteme solare de incalzire
a apei, sisteme solare de incalzire a apei, cuptoare de ardere cu lemn si furnale.

Adresa: 2 Ilinden Str., Rousse, Bulgaria 7015

FAX: (+359 82)826858

Sinecare Ltd.

Tip afacere: manufacturer, exporter

Tipuri produs: invertoare de energie DC in AC, furnizori UPS de energie ne-
intrerupta.

Tipuri servicii: asistenta tehnica, servicii de cercetare

Adresa: 1B Srebarna, Sofia, Sofia Bulgaria 1407

Telefon: +359 2 9681943

FAX: +359 2 9681948

Solar Systems

Tip afacere: vanzare cu amanuntul, furnizori en gros, importator, distribuitor

Tipuri produs: energie solara termala , photovoltaic modules, photovoltaic
systems commercial, photovoltaic systems residential, photovoltaic systems buil-
ding integrated BIPV, photovoltaic systems.

Service types: consulting, design, installation, construction, engineering,
project development services, education and training services, research services,
site survey and assessment services, financial services, contractor services, main-
tenance and repair services

Address: NikolajKopernik 27, Sofia, Bulgaria 1000

Telephone: +359 (0)2 873 25 89; +359 (0) 32 954 555

FAX: +359 (0)2 945 45 11
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Turbo-C LTD

Tip afacere: fabricant exportator

Tipuri produs: centrifuga monoetajata, pompe multietajate; multistage
pumps; self-priming pumps; pumps for clear and dirty water, single and two-stage
vacuum pumps;.

Tipuri servicii: pompe de apa centrifugala - producator bulgar

Adresa: Vidin, Bulgaria 3700

telefon: +359 888 727789; +359 888 963381;

FAX: +359 94 624154

Tip de afacere: Fabricant

Tipuri de produs: Gama completa de echipamente hidroenergetice: turbine,
porti, echipament de acces, vane, valve, turbine, regulatori de putere, sisteme de
contol si comunicare, sisteme de hidroenergie, etc.

Tipuri de servicii: Solutiile Turciei pentru centralele hidroenergetice: design,
fabricare, testare, instalare, supraveghere si service.

Adresa: Str.GrivishkoShose nr. 6, Pleven, Bulgaria 5800

Telefone: +359 64 882 111

FAX: +359 64 882 117
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NnaBa |
KakBo e Bb306HOBAEMa eHeprus

Bb3o6HOBAeMaTa eHeprua € eHeprus, KOATO MpOM3/M3a OT eCTeCTBEHM
M3TOYHMLM KaTO CTbHYEBaTa CBET/IMHA, BATbPA, AbXKAA, NPUIMBUTE U reoTepMa-
Ha TOMJIMHA, KOMTO Ca Bb30OHOBSIEMM (€CTECTBEHO Ce Bb3CTaHoBsBaT). lpe3 2008
r. 0Kono 19% OT CBETOBHOTO KPaMHO EHEPrMMHO NoTpebieHue 6e Noay4yeHo oT Bb3-
OOGHOBAEMM M3TOYHMUM, KaTo 13% ca noslyyeHu OT TpaguuMOHHA GMomaca, KOATO
OCHOBHO Ce M3M0J13Ba 3a OTonneHne, a 3.2% oT BOAHO eNeKTpM4ecTso. HoBuTe Bb3-
06HOBAEMM M3TOYHMUM (Manku BELL, cbBpemMeHHa 6uomMaca, BATbpHa, CAbHYEBA,
reotepmMasiHa eHepruu u buoropmsa) 3aemat Apyru 2.7% u ce yBenmyasaT C 6bp3u
Temnose. Jenbt Ha Bb30OHOBAEMUTE U3TOYHMLM B NPOM3BOACTBOTO Ha EHEpPrusa e
0K0/10 18%, KaTo 0K0J10 15% OT CBETOBHOTO €/1IeKTPMUYECTBO CEe AbJIKM HA BOoAHOee-
KTpuyeckata eHeprua u 3% Ha Bb30OHOBAEMM U3TOYHULM.

BaTbpHaTa eHeprna HapacTBa € pbcT oT 30% rogmwHo, Kato npe3 2009r. mH-
CTa/MpaHMAT no ceeTta KanaumteT e 158 rurasara (GW) v Tasu eHeprma e WMPOKO
nanonssaHa B EBpona, Asna n CbeauHeHute watn. B kpasa Ha 2009r. akymyam-
pawuTte hOoToeNEeKTPUYECKM MHCTanaumm no uenmsa ceat (PB) HaamuHaxa 21 B,
KaTo POTOBONTAMYHMUTE €NIeKTPOLEHTpasin ca nonyasapHu B F'epmaHuna 1 UcnanuA.
C/bHYEBM TONMIMHHM LeHTpann aemnctsat B CALL 1 McnaHma, a HaM-ronsiMaTta oT T8X
e 354 meraBaToBata esieKTpoueHTpana SEGS B nycTuHsaTa MoxaBu. Hal-ronamara
B CBETa reotepmasiHa eHeprumHa uHcTanaumsa e Memsepute B KanmdopHusa, ¢ Ka-
naumTeT msuncaasaH Ha 750 MB. Bpasuiusa MMa eHa OT Hal-roJIEMUTE NPOrpamm
3a Bb30OHOBAEMa eHeprusa B cBeTa, BKAOYMTEIHO A06MBaA HA €TaHO/10BO FOPUBO OT
3axapHa TPbCTMKA M €TaHONBT cera AocTaBs 18% OT aBTOMOOM/IHOTO FOPMBO B CTpa-
HaTta. ETaHOI0BOTO rop1Bo CbLUO € WKMPOKO AocTbnHO B CALL.

/loKaTO MHOr0 NMPOEKTH 3a Bb30OHOBAEMA €Heprmsa ca egpomMallabHu, Bb3006-
HOBAEMMTE TEXHOJIOMMM Ca MOAXOASALLM CbLIO 32 CEJICKM M OTAA/IeYEHU PaMOHM,
KbAETO 4YeCTO eHepruvaTa € OT CbLEeCTBEHO 3HAaYEeHME 3a YOBELLKOTO pa3BuTue. B
CBETOBEH MaLlab ce M34ncasaBa, 4e OKoM0 3 MUIMOHA AOMaKMHCTBA A0OMBAT eHep-
A OT MaZIKM (POTOBONTAUYHM CUCTEMM. MUKPOXMAPO CUCTEMM, KOHPUIYPUPaHH B
PAMKMUTE Ha CENIMLLE M/IM B PAMKMTE Ha OKTbI 06C/TyKBAT MHOIr0 paloHu. Moseye oT
30 MUIMOHA CEeICKM OMAKUHCTBA NO13BaT OCBET/IEHUE M FOTBAT Ha 6bMoras, Joo6UT
B OGMOpEeaKkTopU B paMKUTE Ha AOMAKMHCTBOTO. KyXHEHCKM NeyYku Ha buoras ce us-
nonssart ot 160 MMMOHA AOMAKMHCTBA.
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Renewable energy, end of 2008 (GW)
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Bwb3o6Hosaema eHepaus, Kpaa Ha 2008 a.

lonama xuopoeHepaus
Mempon OmonneHue ¢ 6uomaca
Bwvenuwa CnbHYeBU KoJlekmopu 3a 3amonJisHe Ha 800a/ nomMeuw,eHus
MpupodeH 2as3 Manka xudpoeHepaus
AopeHa eHepaus Mpou3sodcmso Ha emaHoN
Xudpoenekmpu4ecmso EHepaua om 6uomaca
buomaca F'eomepmasiHo omonsieHue
CnbHYea ConapHu naHa c8bpP3aHuU 8 esl. Mpexama’
buozopuso Mpou3sodcmso Ha 6uodu3en
FeomepmasiHa FeomepmasiHa eHepauA
8AMBbP KoHuyeHmpupaHa chrbH4Yesa omoniumesiHa eHepaus
Enepausa Ha okeHaume
0O6ujo cnpamo Bb3obHosaemMume Munuapou numpu/ 2o00uHa

I.1. BATbpHa eHeprus

BaTbpHaTa eHeprua e npeBpbLLAHETO Ha EHEpruATa Ha BATbpa B NosaesHa dop-
Ma Ha eHeprusa Ypes M3rnoN3BaHETO Ha BATbPHU TYPOMHM 3@ NMPOM3BOACTBO Ha e/ieK-
TPUYECTBO, BATHBPHM MEJIHMLM 32 MEXAHUYHA EHEPrusA, BATbPHU MOMMM 3a M3MNOMMBa-
He Ha BOoAa M/IM OTBOAHABAHE MM NPM N1aBaHe 3a 3a4BUXKBaHE Ha Kopabure.

B kpaa Ha 2010r., CBETOBHMAT MHCTA/IMPaH KanauuTeT 3a4BMXKBaH OT BATbPHM
reHepaTtopu 6e 197 ruraeata (I'B).

EHepronpounssoacTteoTo 6e 430 TWh, KoeTo e 0kon0 2.5% 0T CBETOBHOTO eHep-
ronotpe6aeHne, KOeTo ce e yABOM/0 B NOC/IeJHUTE TPU roAMHKU. HAKONKO AbprKaBu
ca NOCTUTHa/IM CPaBHUTEIHO BUCOKM HMBA Ha NMPOHMKBAHE Ha BATbpHaTa eHeprus,
KaTo 21% OT CTauMOHapHOTO NPOM3BOACTBO Ha enekTpuyectso B JaHua, 18% B Nop-
Tyranua, 16% B Ucnanua, 14% B UpnaHama u 9% B Fepmanma npes 2010r. Kbm man
2009 r. 80 cTpaHu MO uenunAa CBAT U3NON3BAT BATbpHATa EHEPrmMa Ha TbproBCKa OcC-
HOBa.
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O6LUMPHUTE BATBPHU (DEPMM Ca CBbBP3aHM KbM €/IeKTpUYEecKaTa Mpexa 3a
npeAaBaHe Ha MOLLHOCT, MO-MaJ/IkKM CbOPb)KEHUS Ce M3M0/3BaT 3a OCUrypsBaHe Ha
e/IeKTPUYECTBO 3a M30/MpaHM MecTa. KoMnaHuMu 3a 6MTOBM YCIyrM BCe MO YeCTo
M3KYMyBaT 06PATHO M3/IMLLIbKA OT €/IeKTPOEHEPrUS, NPOU3BEAEHA OT MaJIKM MECTHM
TYp6MHU. BATbpHaTa eHeprusa, KaTo afiTepHaTMBa Ha M3KOMAeMMUTE ropuBa, € B M30-
6MAMe, Bb306HOBAEMA, LLIMPOKO Pa3npoCTpaHeHa, YMCTa U HE MPOU3BENKIA EMMCUM
OT NMapHWKOBM ra3oBe Mo Bpeme Ha ynoTpe6a. U3rpaxaaHeTo Ha BATbPHU MapKose
He e BCeoblLL0 NPMBETCTBAHO NOPaAM TAXHOTO BU3Ya/IHO Bb3AEMCTBME, HO KAKBMTO
M a ca epeKTMTe BbpXy OKOJIHaTa cpeja KaTto LAJio Te ca cpej Ham-MaJiKo Mpo-
6/IEMHUTE B CPABHEHME, C KOMTO M A1a € AApYr eHEPrueH U3TOUHMK.
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MpeKkbcBaHMATa Ha BATbpa PAAKO Cb3AaBa Npo6semMu Npu M3noa3BaHe Ha BA-
TbpHaTa eHeprua 3a AOoCTaBAHE Ha MasTbK MPOLEHT OT 06WOTO TbpCeHE, HO MNpuU
NnoBMLIaBaHe Ha Jiesla ce nosMwasaT M pa3xoauTe, NnosBsaBa ce U HeoH6X0AMMOCT Aa
ce HaACTpPOM MpexaTta M Ce HaMansfBa Bb3MOXXHOCTTA 3a M3MeCTBaHe Ha KOHBEH-
LMOHANIHOTO MPOM3BOACTBO. TEXHUKM 3a yrpaB/ieHWME HAa MOLLHOCTTA, KaTo M3HOC
M BHOC Ha eHeprua Kbm CbCegHUTe 061acTU MM HaMa/IfiBaHE Ha TbpPCEHeTOo, KO-
rato Npou3BOACTBOTO Ype3 BATbpa € Cnabo MoXe Ja cMeK4yaT Te3u npobaemu. B
CpaBHEHMeE C Bb3AEMCTBMETO BbpPXY OKOJIHATA Cpeja Ha TPaAULMOHHUTE eHEPrUMHM
M3TOYHUUM, NOCNEACTBMUATA OT BATbPHATa EHEPruaA ca CpaBHUTENIHO MaJIOBAXKHM.

BaTbpHaTa eHeprma He u3pasxoaBa ropmMBo M He MPUYMHABA 3aMbpCABaHE Ha
Bb3JyXa, 3a pas/iMKa OT M3KOMaemuTe M3TOYHMUM Ha ropuBa. EHepruaTta, KOHCy-
MMpaHa 3a NPOM3BOACTBO M TPAHCMOPTUPAHE Ha MaTepuanmTe, U3noa3BaHM 3a U3-
rpaxkjaHe Ha MHCTaslauMa 3a BATbPHA €HepruMa € paBHa Ha HoBaTa eHeprus, npo-
u3BeZeHa OT 3aBOZa B paMKMTE Ha HAKOJIKO meceua paboTta. apet 'poc, yyeH ot
UMKC B KaH3ac Cutn, Mmcypu TBbpAM, Ye ,,Bb3aencTBMETO BbpPXY OKOJIHATA cpea
€ MHOI0 Ma/IKO B CpaBHEHME C TOBa, KOETO ce neyenn.” [bpBoHayYasHUTE EMUCHN-
Te Ha BbrnepojeH AMOKCUA OT eHepruaATa, M3noa3BaHa B MHCTalaumATa ce u3naalla
06paTHo ,,B paMKMTE Ha 0K0J10 2.5 roamHu paboTta Ha oLLIOPHU TYPOUHM (pa3nosio-
YX€HU B MOpPETO).
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I.2. BopgHoeneKkTpunyecTso

BoaHoeneKTpmyecku ueHTpanau, XxmapassiMyHa MOLHOCT UM BOAHA eHep-
rMa e eHepruATta, KOATO Ce M3B/AMYA OT CMIaTa UM eHepruAaTa Ha ABuxKellaTa ce
BOJA, KOATO MOXe Ja 6bhe BnperHata 3a nosesHu uenuv. lNpean pasBuTHETO Ha
eNleKTpuyecKaTa eHeprusa, BogHa eHeprua e 6una M3noa3sBaHa 3a HanosiBaHe, KakTo
M paboTaTa Ha pas/IMYHU MaLUMHKU, KaTO BOAEHMLUM, TEKCTUIHU MaLUMHKU, AbCKOPEes-
HULUM, NPUCTAHMULLHUTE KPaHOBE M BbTPELUHM aCaHCbOPMU.

Apyr MeToz u3nonssa 3a4BMXBaH C BOZA ra3oB KOMMNpecop 3a NpoM3BOACTBO
Ha CrbCTEH Bb34yX OT Majallata BoJa, KOMTO Bb3yX MOXKE Ja Ce M3Mo/3Ba 3a 3a-
XpaHBaHe Ha Apyr1 MalMHKU Ha pa3CcTosfHME OT BojaTta.

B xngponoruArta, BogHaTa eHeprua ce nNposBABa Ypes3 cmiaTa Ha Bojarta Bbp-
Xy peyYHuTe KopuTa 1 6peroseTte Ha pekuTe. TA e 0Co6eHO MOLLHA, KoraTto pekara
npuyYMHABa HaBoAHeHUA. CunaTta Ha BogaTta BOAM A0 OTCTPaHABAHE Ha CEAUMEHTU U
ApYrvM MaTepuasiv OT pe4HOTO KOPUTO M OT bpera Ha peKaTa, KoeTo BOAM [10 epo3unsa
W ApYry NPOMEHMU.

XUAPONIeKTPMYECTBO € TEPMUH 3a eNeKTpoeHeprusa, NnpomssejeHa oT BOAHO-
€NeKTPUYECKN LieHTpa/I1, NPOM3BOACTBO Ha €/IeKTpMYECKa eHeprma Ypes M3nons-
BaHe Ha rpaBMTaUMOHHaTa cusa OT NajaHeTo Ha BoJaTa MM Ha TevallaTta Boja.
ToBa e HaM-LMPOKO M3Mno13BaHaTa hopma Ha eHeprus oT Bb306HOBAEMM M3TOYHM-
uM. BegHbx cnen KaTo BOAHOENEKTPUYECKMA KOMIMJIEKC € U3rpajeH, NPOEKTbT He
npou3BeXKaa Npexku oTnagbum, MMa 3HAYMTENHO MNO-HUCKO M3XOAHO HMBO Ha NapHU-
KOBMA ras BbraepogeH amokemg (CO2) B cpaBHEHUE C LiEeHTpasiM paboTeLum C eHep-
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rMA OoT M3Konaemu ropuesa. B cBetoBeH Mawab, MHCTaNMpaHMAT Kanauutet oT 777
B e npepoctaBma 2 998 Tepasat yaca/TWh BoagHoeneKTpuyecka eHeprumsa npes
2006 roamHa. ToBa e npuoAM3MTENHO 20% OT CBETOBHOTO €/1IEKTPUYECTBO M Npes-
CTaB/iABa OK0/10 88% OT eneKTpMyecKkaTa eHeprusa oT Bb306HOBAEMU U3TOYHMLM.

XMAPpOEeNneKTpMyYeCcTBOTO e/IMMMHMPA AMMHUTE ra3oBe OT M3rapAHeTO Ha U3KO-
NaemMu ropusa, BKJIOYUTESIHO 3aMbPCUTENIM KAaTO CEPEH AMOKCMUA, a30TEH OKCMA,
Bbr/IepoAeH OKCUA, Mpax MU KMBaK OT Bbrivwara. XMApPoeneKTpu4ecTBoTo CbLO
M36Area onacHOCTUTE Ha Bbrnegobmea M HeNpekMTe NocaeAcTBMA 3a 34paBeTo oT
eMUCUUTE OTAENIAHU OT Bbramwara. B cpaBHeHWe ¢ aapeHaTa eHeprusa, BogHoeNe-
KTpUYeCKa eHeprua He reHepupa AgpeHu oTnagbum, HAMA HUTO efHa OT OnacHo-
CTUTEe, CBbp3aHM C J06MBA Ha ypaH, HUTO AAPEeHU TeyoBe. 3a pas/iMKa OT ypaHa,
BOAHOENIEKTPUYECKA eHEPrua € Bb306HOBAEM M3TOYHMK Ha eHepruA.

B cpaBHeHWe C BATbpHWUTE NapKoBe, BOAHOENEKTPUYECKMTE LEeHTpan Mmat
no-npeackasyem KoeduuUMEHT Ha HaToBapBaHe. AKO MO NPOEKT MMa pe3epsoap 3a
CbXpaHeHMe, MOXe Ja Ce reHepupa eHeprusa, Korato ToBa e Heobxoanmo. BogHo-
eNeKTPUYECKMTE LeHTpaJIM MOXe IeCHO Aa 6baaTt perysimMpadu Ja cnejBaT npome-
HUTE B TbPCEHETO Ha eHeprus.

3a pas/iMKka OT TYpOMHUTE 3a rOpeHe Ha M3KOMaemM ropuBa, M3rpakKAaHeTo
Ha BOJHOE/IeKTPMYECKa LIeHTPpasia M3MCKBA TOJIePaHC OT BPEME 3a NPOoYyYBaHMA Ha
MSACTOTO Ha CTPOEX, XMAPOJIOXKKM NPOYyYBaAHUA M OLIEHKA Ha Bb3AEMCTBMETO BbPXY
OKoJIHaTa cpesa. O6MKHOBEHO Ca HEOOXOAMMM XMIPOJIOKKM AaHHM 3a 50 unm nose-
ye roauHu, 3a Ja ce onpeaenaT HaM-NoAXoAALMTE MeCcTa M PEXXMMM Ha paboTa 3a
rofiiMa BOJIHOENIEKTPUYECKA LiEHTpaa.

3a pas/iMKa OT MHCTaNaUuK, KOMTO paboTAT C FOpUBO, KaTo HaNpUMep M3Kona-
€MM ropuBa UK AZIPEHA EHEPrus, 6pPOAT Ha MecTaTta, KOMTO MoraT Aa 6baaT paspa-
60TEHM B MKOHOMMYECKO OTHOLLEHME 3a BOJHOE/IEKTPUYECKO NPOU3BOACTBO € Orpa-
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HUYEHO; B MHOIO 061aCTM HalM-PEHTABMTHUTE MECTA BEYE Ca BUIM EKCMNI0AaTUPaHM.
CTpeMexbT € U3rpakJaHeTo Ha HOBU XMAPOEHEPIUMHM 0BEKTM Aa CTaBa Jasiey oT
Hace/sleHM MecCTa, KOeTo M3UCKBa rosnemMu ganekonposoau. lNpomssoacteoto Ha BELL
3aBMCU OT BaJieXXnTe BbB BOAOCOOPA U MOXe Ja 6bae 3HAYUTEIHO HamasieHo B ro-
AVHU C MANIKO BaNieXM MW CHEroToneHe.

AbAroCpoyHMAT [OOMB Ha €Heprmsa MoXe aa 6bhe 3acerHat OT M3MEeHeHue-
TO Ha KAnMMaTa. butoBuTe yCayru, KOMTO M3NOA3BaT OCHOBHO BOAHOENEKTPUYECKM
LEeHTpasIM, MOXe Aa M3Ppa3xoaAaT AOMbJ/IHUTENIEH KanuTal 3a U3rpaxjaHe Ha U3BbH-
peJeH KanauuTteT, 3a Aa Ce OCMIYpU AOCTATbYHO MOLLHOCT Ha pa3nosioXeHue npu
MaJIOBOAHU FOAUHM.

Hydroelectric Dam

Long Distance
Powerhouse Power Lines

XudpoesieKmpuyecKu A308Up
e/zlekmpoyeHmpasna; omaoasaeyeHu eJj. JuUHUU
BodoxpaHunuwe; sxodeH kaHan’ HanopeH 8000NPoB0J; 2eHepamop; mypbuHa; peka

I.3. CnbHYeBa eHeprusa

CnhbHYeBa eHeprua e rnpeobpasyBaHETO Ha C/TbHYEBaTa CBET/IMHA B €/1EKTPU-
4eCTBO MJIM Ype3 NPAKO U3MNoa3BaHe Ha poToenekTpmyeckm cuctemn (OE) nam ypes
HenpAKO M3MoJI3BaHE Ha KOHUEHTpupaHa cibHYeBa eHeprma (KCE), naum 3a pasge-
JIAiHe Ha BoJaTa MU Cb3jaBaHe Ha BOAOPOAHO rOpPMBO C MOMOLLUTA HA TEXHMKM 3a M3-
KycTBeH hoToCMHTE3. KOHLUEHTPMPaHUTE CIbHYEBM EHEPTUMHU CUCTEMM M3MOI3BAT
newm nan ornejana U cMCTeMM 3a npocsaegssaHe U 3a GoKycMpaHe Ha C/TbHYeBa
CBET/IMHA OT roafMa nJiow, B eAMH MaabK Nb4. POTOENEKTPUYHUTE CUCTEMM MPEo-
6pa3yBaT CBET/IMHATA B €/IEKTPUYECKU TOK C NMOMOLLTA Ha POTOENEKTPUYHMA eDEKT.

[bpBMTE THPrOBCKM KOHUEHTPMPAHW CIbHYEBa LEHTpasn 6Axa paspaboTeHu
npe3 1980 r. n 354 meraBaToBata MHcTanauma SEGS 3a KCE e Hai-ronsmara cibHYe-
Ba €/IeKTpOoLEeHTpasa B CBeTa, KOATO Ce HaMMpa B NycTUHATa Moxase, KaandopHuA.
Apyru ronemu ueHTpann 3a KCE BKAuBaT CabHYeBa enieKTpoueHTpana Solnova
(150 MW) u cnbH4YeBa enekTpoueHTpana Andasol (100 MW) u asete B McnaHus.
Sarnia e 97 MeraBatoBa (HOTOBO/ITAaMYHA LEHTp/1a 3a efleKTpoeHeprma B KaHaga e
HaM-ronsimaTta poToBONTaMYHA LIEHTpana B CBeTa.

CnbHYeBa eHeprusa, NbymcTa CBET/IMHA U TOMJIMHA OT CABHLUETO Ce M3MNoa3BaT
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OT XOpaTa OT APe€BHMU BpeMEHa, C NMOMOLLTA Ha Ha6op OT NMNOCTOAHHO pa3BMBallUM Ce
TexHonornu. CnbHYeBaTa paaMaumsa, 3aeHO C BTOPMYHO 3axXpaHBaHM CbC C/IbHYe-
Ba €HEPrmnAa peCypcm Kato eHeEpPrmATa Ha BATbpa U BbJIHUTE, BOAHOEJIEKTPUYECKATA
eHeprma u 61Momacarta AoCTaBAT NOBEYETO OT Ha/IMYHaTa Bb30OHOBAEMA €HeprmAa Ha
3emATa. CamMo Masika YacTMua OT Ha/iMyHaTa C/TbHYEBa €Heprusa ce u3nossBsa.

Mpon3BOACTBOTO Ha €NeKTPUYEeCTBO OT CbHYEBA €Heprusa ce OCHoBaBa Ha
TONJIMHHM ABuratenm n HoToBOATaMYHU CUCTEMU. M3NON3BaAHETO Ha C/lbHYeBaTa
€Heprua ce orpaHMyaBa CaMO OT YOBelLKaTa M306peTaTesIHOCT. HenbaeH CMCHK
Ha NpUOXKEHMATA Ha CIbHYEBaTa EHEpPrmsa BKJOYBA OTOMNIEHUE M OXNaxKAaHe ypes
C/'bHYEBA apXMTEKTYpa, NUTEMHA BoJa Ypes3 AecTuaums U aesmHdeKums, AHEBHA
CBET/IMHA, C/TbHYEBU CUCTEMM 3a TOMJ1a BOAA, CTbHYEBO FOTBEHE M BMCOKO Temne-
PaTypHU TOMJIMHHMU MPOLECU B MPOMMULLIEHOCTTA. HaM-4ecTo cpelaHuAaT HaumH 3a
CbbMpaHe CTbHYEeBa eHeprua e Ja ce U3non3sBaT CJIbHYEBM NaHe M.

Co/lapHUTE TEXHOJIOMMM HaM-06LIO Ce XapaKTepusMpaT KaTo MacUMBHU CbH-
YeBM MJIM AKTMBHM, B 3aBMCMMOCT OT HauyMHa, MO KOMTO Ce YyJiaBsi, KOHBEpTMPA M
pa3npocTpaHABa C/AbHYeBaTa €Heprusa. AKTUBHUTE CONAPHU TEXHWKM BKJIHOYBAT
M3M0a3BaHETO Ha (POTOBOJITAMYHM NAHEN M CIbHYEBM TOMJIMHHM KONEKTOPM, 3a
JAa BrnperHat eHepruaTa. [lacMBHUTE CONapHMU TEXHUKKU BKAKOYBAT OPMEHTMPAHE Ha
crpagute no ChbHUeTo, M360p Ha MaTepuann C 6aaronpuATHa TOMJIMHHA Maca MU
CBOMCTBA 3a CBET/IMHHA AMCMNEPCHA U NMPOEKTUPaAHEe Ha NPOCTPaHCTBaTa, B KOMTO
Bb34yXa Cce ABMKM eCTeCTBEHO.

CnbHYyeBa TepmanHa eHeprua (CTE) e TexHonorua 3a oBnagABaHe Ha C/TbH-
yeBaTa eHeprua 3a nosiydaBaHe Ha TOMJIMHHA eHeprua (TonauHa). ChbHYeBUTE KO-
NNEKTOPU Ca KnacuduumpaHm ot AAMMHMCTPaLMSTa 32 eHeprumHa MHdopMaumsa Ha
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CALL, KaTto HMCKO, CpeZHO UM BUCOKO TeMnepaTypHU KoneKTopu. HUCKO Temnepa-
TYPHUTE KOJIEKTOPU Ca NJIOCKU NAACTUHU, OGMKHOBEHO Ce M3MNO0A3BaT 3a OTOMN/IeHMe
Ha NJyBHM 6acerHn. CpeaHO TemMnepaTypHUTE KOJIEKTOPM Ca 0GMKHOBEHO MJIOCKM
NAaCTUHU, HO Ce M3MO0JI3BaT 3a HarpsABaHe Ha BOAA MM Bb34YX 3a XUAMULLHMU HYXKAM
M TbProBCKO NnonssaHe. BMCOKO TemMnepaTypHUTE KONIEKTOPU KOHLEHTpMpAT C/TbH-
YyeBaTa CBET/IMHA KaTo Ce M3Moa3BaT oranejana uam newm 1 06MKHOBEHO Ce M3MOoN3-
BaT 3a NPOM3BOACTBO Ha enektpuyecka eHeprua. CTE e pasanyHa oT poToBONTA-
MYHaTa, KOATO Npeobpa3yBa C/IbHYEBaTa €HEPrua AMPEKTHO B eNleKTpuyecTtBo. Jo-
KaTo npe3 oktomBpu 2009 r. B uenma ceBat MMa camo 600 merasarta 3a C/lbHYeBaTa
TEpMaJ/iHa eHEprms, KOUTo paboTaTt, cnopes A-p Adewnsua Munc ot Ausra, oule 400
MeraeaTta ca B Mnpouec Ha M3rpaxjaHe Mma MpoeKTa, B Npouec Ha U3roTeBsAHe ca
NpoeKTH 3a 14 XxMnagM Meraearta 3a No-CepPUO3HO KOHLEHTpMpaHe Ha CabHYeBaTa
TepmasniHa eHeprua (CTE).

3emATta nosny4dasa 174 netasata (1B) BxogdAwa cibHYeBaTa pagvaumsa (CNbH-
4yeBO 06/1bYBaHE) B rOpHUTE C/l0eBe Ha aTMocdepaTta. MpubamsmntenHo 30% ce ot-
pa3siBa 0bpaTHO B KOCMOCa, AOKATO OCTaHasiaTa 4acT ce abcopbupa ot obnaumre,
OKeaHuTe 1 3eMHaTa Maca. CNeKTbpbT Ha C/TbHYEBaTa CBET/IMHA HA NMOBbPXHOCTTA
Ha 3emsTa ce pasnpejesis Hal-Beye Mexay Buaumata u 6sm3karta 4o MHdpadep-
BEeHaTa CBET/IMHA KaTo Bapupa C JIeKM OTKJIOHEHMA B 6IM30CT 40 YITpaBMoieToBaTa
4yacT OT CneKTbpa.

Radiated to Radiated
Incoming Reflected by Reflected Reflected by space from from earth
Solar atmosphere by clouds earth’s surface atmosphere t0 space
10 35 7 11 10
174 PW

33

Absorbed by
atomosphere 26 Radiation
—— absorbed
by

atmosphere

12
Conduction

and 40 Latent heat in
rising air water vapor

89 PW absorbed by land and oceans

Mosawja chvHYes’ ompaseHa 8 ammocgepama; ompaseHa om obsayume; ompaseHa om 3eMHa-
ma nosbpXx; U3/TbYeHa om KOCMoca 8 ammocdepama;usbyeHa om 3eMAama 8 ammocgpepama
AbcopbupaHa om ammocpepama33; paduayus abcopbuHa om ammocgepama26; KOHOYKYUA U
Haduzauw, ce 8b30yx12; nameHmMHa mMonJiuHa npu usnapeHue Ha soda 40
89 EHepaus abcopbupaHa om 3eMAamMa u okeaHume

3eMHaTa NOBBbPXHOCT, OKEaHMTE U aTMOCCI)epaTa nornbwat CJibHYeBaTa pa-
Anauunda, a ToBa NnoBuLlaBa TeMnepartyparta MMm. Tonaumar Bb34yX, KOMTO CbAbprKa
n3napeHa BojJata OT OKeaHUTE Ce 13aura, Kato npegm3smKBa aTMocd)epHa UNPKY-
nauma vnaum KoHesekuma. Korato Bb3AyXbT AOCTUIHE BUCOKa HagMOpPCKa BUCOYUNHA,
KbAETO TeMnepartypara € HNCKa, BOZHAaTa MNapa ce KOHAEH3Mpa B o6naum 1 AbXKA
1 nNaa BbpXy NMOBBbPXHOCTTA Ha 3emATa M Taka ce 3aBbpuiBa BOAHNA LUMKDBII. Jla-
TE€HTHa TOoMJIMHa OT KOHAEH3aUuMnATa Ha BOJaTa YCHU/IBa KOHBEKUMATA, NpeaAn3BUKBa
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aTMoCdEepHM ABNEHUA KaTo BATHP, UMKIAOHU U aHTU-UMKNAOHKU. ChbHYeBaTa CBeT-
JIMHa, abcopbupaHa OT OKeaHMTe M 3eMHMTE Macu 3aAbpiKa cpefHa Temnepartypa
Ha noBbpxHocTTa oT 14 ° C. Ype3 doToCcMHTE3a 3ENEHMTE pacTEHMA Npeobpa3yBaT
C/TbHYEeBaTa EHEPrua B XMMMYHA EHEPrua, KOATO NPOM3BEXKAA XPaHa, AbpBECHHA U
6uoMaca, oT KOUTO ca obpa3yBaHU M3KONaeMMUTe ropmBa.

O6uwara cibHYEBa eHeprua, NorbjHata oT 3eMHaTa atMocdepa, oOKeaHuTe U
3eMHUTEe Macu e npubamsmutenHo 3,850,000 ekcaaxayn (EJ) roamwHo. Mpe3 2002
r. TOBa € NnoBeye eHeprua 3a e4MH Yac, OTKOJIKOTO CBETHT € M3MN0A3BaJl 3a ejHa ro-
AnHa. doTocmHTe3arta yaaBsa okosio 3000 ekcagxkayn roamiiHo B 6Momaca. Konmye-
CTBOTO C/TbHYEBA €HEPrus, KOATO AOCTUra NOBBbPXHOCTTA Ha MNJlaHeTaTa € TO/IKOBa
OFPOMHO, Ye B paMKMTE Ha eZHa roAMHa TO € OKOJI0 ABa MbTU KOJIKOTO HAKOra e
6bAe A0O6MTO Ha 3eMATa OT BCMYKM HEBBH30OOHOBSEMM PECYPCH Ha Bbrmuwa, HedT,
NPUPOAEH ras B CbyeTaHMWe U C J0o6MBa Ha ypaH.

Ot TabnvuaTta C pecypcuTte e ce OKaxe, Yye CabHYeBaTa, BATbpHata MM
eHepruaATa oT 6MomMaca LWwe 6bae A4oCTaTbyHa, 3a Ja ce YA0BAETBOPAT BCUMYKM HaLLM
€HEepPrumHM NOoTpeBHOCTH, 06aye, YBENIMYEHOTO M3MoJi3BaHe Ha 6MoMaca MMa oT-
puuateneH edekT Bbpxy r/106a/HOTO 3aTONAAHE U APacTUMYHOTO MOBMLIABAHE Ha
LEeHUTEe Ha XpaHUTEe Mopagy NpeBpbliaHe Ha ropu U 3eMeesICKM KYATypu B Mpo-
M3BOACTBOTO Ha 6MoropuBa. KakTto U MHTEPMUTEHTHUTE pecypcu, CabHYeBaTa M
BATbPHATa EHeprua nocTaBAT U APYrM BbMpPOCH.

CnbHYyeBaTa eHeprua MoXe ga 6bae BnperHata Ha pas/IMyHM HMBaA Mo Uenua
CBAT. B 3aBMCHMMOCT OT reorpaCKoTo MeCTOMNOoJIOXKEHUE, KONKOTO No-6/1M30 A0 eK-
BaTOpa, TOJIKOBA NoBeYye «MNoTeHUMasIHa» CTbHYEBA €HEPruA € Ha pPasrnosiokKeHUe.

1.4. buomaca

buomacarta (pactMteneH MaTepuasn) € Bb30OHOBAEM M3TOYHMK Ha €Heprus,
TbW KaTo eHeprusaTta, KoATO CbAbp:Ka MABa OT CAbHUETO. Ypes npoueca Ha doTo-
CMHTE3a, pacTeHUATA Y/IaBAT C/TbHYEBaTa eHeprua. Korato pacteHmaTa nU3ropar, Te
0CBOGOXJaBaT C/ibHYEBaTa eHeprus, KoATo CbAbpaT. 10 To3n HauMH, 6Momacara
(PYHKUMOHMPA KaTo eauH BMA NpUpoAHa 6aTepuAa 3a CbXpaHABaHE Ha C/bHYEBA
eHeprua. [lokato 61MoMacaTa ce NpomsBeXxKaa No yCTOMYMB HauMH, KaTo Ce OTr/IeXK-
[la CaMo KOJIKOTO Ce M3MO0N3Ba, 6baTepuATa LWe NpoAb/IKM HEOrpaHUYEHO.

KaTo uano uMa aBa OCHOBHM NMoAxoJa 3a M3MoJi3BaHE Ha pacTeHMA 3a Mpoms-
BOACTBO Ha €Heprua: oTr/ieXJaHe Ha pacTeHMA CrneumasiHO 3a M3MOJI3BaHEeTO Ha
€Heprua U U3non3BaHe Ha oCTaTbUMTE OT pacTEHMA, KOUTO Ce M3NOoa3BaT 3a ApY-
M uenn. Ham-gobpusaT noaxos Bapupa OT PEerMoH A0 PEerMoH, Cropej Kammarta,
noysMTe M reorpadckutTe 0Co6eHOCTU. lNpuaaraHUTe TEXHONOTMM 3a €HEPrUMMHO
M3Moa3BaHe Ha GMOMaca 3aBMCAT HaM-BeYye OT HeMHaTa BaaxkHocT. Buomacata ce
CUYMTa 3a BJIaXXHa, KOraTo eHeprmaTa, KoATo € Heo6XxoaMMa, 3a Aa Ce 13napu uanara
BNIAYKHOCT Ha 6MoMacaTa € Mo-ro/isMa OT EHEPruMHOTO CbAbprKaHWe Ha GUoMacara.
TakaBa 6MoMaca e HaM-NoAxoAsLa 3a Npouec Ha pepmeHTaumsa UM CMUIATENTHU
TEXHOJIOTUU, YNUTO NPOAYKTM Ca JIECHO FOPUMM rasoBe MJIM TEYHOCTU. Te morar
MK Ja ce NpeBpbLaT B CUHTETUYHM FrOpMBa MM Aa 6baaTt U3MN0JI3BaHM NpU Npeo-
6pa3yBaHe No-HaAoJy No Bepurarta npy npoM3BoACTBOTO Ha €/IeKTPOeHeprua, Hanp.
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Ypes auratenm Ha ras. Cyxata 6Momaca MMa 3HAYMTE/IHO MO-BUCOKO EHEPrUMHO
CbAbprKaHME OT eHeprusaTa, KoATO Ce M3UCKBA, 3a Ja Ce M3Mapu HerHaTa Bax-
HocT. IbpBOTO € HaM-ZJ06pMAT NPMMEP 3a cyxa 6MomMaca. CyxaTa GMoOMaca He MoXKe
Jla 6b/le NpeBbpHaTa Ype3 CMUIAHE MM DeEpPMEHTALMSA, HalM-BeYe 3apau BUCOKaTa
KOHLIEHTPALMS Ha JIMTHUH, KOMTO € XMMMYECKU MHOro CTabuneH. JJHec, cyxa Abp-
BeCHa 6Momaca Moxe aa 6bje npeBbpHaTa caMo Ypes NUposan3a, rasoobpasyBaHe
unu ropeHe. lNpegmMwHUAT 40OMB Ha IECHO rOPUMM ra3oBe, Hape4yeH NpoM3BOACTBO
Ha ras KaTo NpOAYyKT, MOXe Ja Ce M3Mo/a3Ba 3a NPOM3BOACTBO Ha e/leKTpoeHeprusa
ypes3 ABMraTe/iM C BbTPELUHO rOPEHE UK AOPU FOPUBHU KNETKMU.

CbliecTByBaLjaTa NPOMMLLIEHOCT 3a NPOM3BOACTBO Ha MOLLHOCT OT 6MoMaca B
CALL, KoaTo ce cbcToM oT nNpmbansmuTenHo 11000 MW ot aencTBalLmsa Npes NATOTO
KanayMteT, akTMBHO NpeAoCTaBA MOLHOCT KbM MpeXKaTta M npomssexaa okoso 1,4%
OT goctaBsaHaTa eneKktpoeHeprua B CALL.

Kbm MoMeHTa, napTHbopcTBo New Hope Power e HaK-ronsimata LieHTpana 3a
6uomaca B CeBepHa AMepurKa. 140 MeraBatoBOTO CbOPbKEHME M3M0J13Ba BNAaKHA OT
3axapHa TpbCTUKa (CyXMu OTMaAbLM OT 3axapHa TPbCTMKA) U pELMKAMPaHaA rpajcKa
AbpBECMHA KaTo rOpMBO, 3a Ja reHepupa A0CTaTbyYHO MOLLHOCT 3a MallabHMTE CU
onepaumm No CMMIaHe 1M paprHUpaHe, KakTo U 3a JoCTaBKa Ha eNeKTpoeHeprua ot
Bb30OHOBAEMM M3TOYHMUM 3a NOYTM 60 xmnagm *xunmuwa. CbopbKEHUETO Hamana-
Ba 3aBMCMMOCTTA OT NeTpona C rnoeeye ot e4MH MUIMOH bapena Ha rogmMHa u 4pes
peuuKIMpaHe Ha 3axap OT 3axapHa TPbCTMKA U AbpBECHMU OTNaAbLUM 3ana3Ba MACTO
Ha CMETULLETO B rpagcKkuTe obwHOCTU BB dropuaa.

@ @ >0.2 volts are added
{ Plant waste fermentation J ran an outsids source.

produces acetic acid (CHCOOH) o @ Electrons join with protons
o
2

and form hydrogen gas.
@ [ Plant is grown and chopped up] ﬁ

Hydrogen is a clean fuel
that vehicles can use.

lon exchange ‘
membrane
CATHODE

MICROBIAL ELECTROLYSIS CELL

MuUKpo6Ha eflekmMpoIUMHA Kaemka

M3non3BaHeTo Ha GoMaca KaTo ropMBO NPOM3BEXKAA 3aMbpCABaHE Ha Bb34yXxa
noa dopmarta Ha BbraepoaeH okuc, Nox (a3oTHM okmcu), JIOC (netamBm opraHnYHM
CbeMHEHNA), YaCTULUM U APYTU 3aMbPCUTENIU, B HAKOM CJly4an Ha HMBA HaJ Te3u
OT TPaAMUMOHHUTE U3TOYHMLM HA FrOpMBa KaTo BbIAMLLA MM NPUPOAEH ras . Yep-
HUAT Bbr/Iepos - 3aMbpcuTesl, Cb34aZE€HN OT HEMDBJIHOTO U3rapsaHe Ha M3Konaemm
ropvea, 6UMoropmea 1 6MoMaca - € Moxe 61 BTOPMAT C HaU-roAM NPUHOC 3a 10-
6anHoTo 3atonnaHe. MNpe3 2009 r. WBeACKO Npoy4YBaHe Ha rMraHTCKa KadaBa mapa-
HA, KOATO NepPUOAMYHO 06XBalLa ronemMm pamoHu B KOxkHa A3us, yCTaHOBM, Ye TA €
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611a rnaBHO NpoM3BeAEHa OT M3rapsaHe Ha BMoMaca, KakTo M B NO-MaJika CTENEH OT
M3rapsHeTo Ha U3Konaemu ropusa. M3cnegoBatenmrte M3MEPUAU 3HAYUTETHA KOH-
LleHTpauus Ha "C, KOMTO ce acoummpa noBeYye C JOCKOPOLIEH PAacTUTEJIEH KMBOT,
OTKOJIKOTO C M3KOMaeMM ropmea.

Bbnpekn npubrpaHeTo Ha peKkonTaTa, KyATypuTe 3a bMoMaca MoraT ga otae-
NAT Bbrnepoa. Taka HanpuMmep, opraHMYeH Bbrepoj ce HabsgaBa B noBeye B
noysa C M3ABHKM Ha KMTHU NMOCEBU OTKOJIKOTO B 06paboTBaemMa noysa 3a NOCEBMU,
0COOEHO Ha Abnbo4vmHa noa 12 nH4a. TpeBaTa OTAENA Bbr/iepoj B yBesiM4eHaTa
61omaca Ha KkopeHa. OBMKHOBEHO, MHOIFOroAMHUTE HacaXXAeHMA OTAENAT MHOIMO No-
BeYe BbIrNepoa oT eAHOroAULLHUTE KYATYpU, NOPaAMX MHOMO no-roasmata 6mMomaca
Ha *KMBU U HEXMBM YAaCTM Ha PpaCTEHUETO, KOUTO HE ce CbbmpaT, HO M3pacTBar npes
rOAMHMTE U MHOIO NO-MaJIKO pa3opaBaHe Ha no4saTta Npu KyATUBUPAHE.

I.5. buoropusa

Buoropusarta ca WKMpoOKa rama OT ropmBa, KOMTO MO HAKaKbB HAYMH ca Noay-
4yeHu oT bMomaca. TepMMHBT 06XBaLla TBbpaa 6Momaca, TeYHU ropmBa U PasIMYHU
6uorasose. buoropmeata neyenaT Bce noseye 06LWECTBEHOTO M HAY4YHO BHMMaHMe,
nopaau akTopu KaTo NUMKOBE Ha LEHWTE Ha neTposia, Heo6XoAMMOCT 3a yBesu-
YyaBaHe Ha eHeprurMHaTa CUrypHOCT, 3arpUKEHOCT MO OTHOLLIEHME Ha EMUCUMUTE Ha
NapHUKOBM ra3oBe OT U3KONaeMn ropuBa, KaKTo U AbpXKaBHU Cy6CHMaNN.

BuoetaHoNbT € anKkoxon, HanpaBeHa OT (hepMeHTMpaHe Ha 3axapHU KOMIMO-
HEHTM Ha PacTUTEJIHU CYPOBUHM U Ce MoJlyYaBa HaM-Beye OT 3axap MU KY/ITypH, Cb-
Abpxawm ckopbana. C pasBuTHE Ha MOAEPHUTE TEXHOIOMUM Lienyao3HaTa broma-
Ca, Kato Hanpumep AbpBeTa M TPEBM, CbLLO Ce M3MO0N3Ba KaTo M3X0A4HA CypOBMHA
3a NPOM3BOACTBO Ha eTaHo/. ETaHONBT MOXKe Aa ce M3nos3Ba KaTto ropuBo 3a npe-
BO3HWM CpeAcTBa B CBosATa yMcTa opma, HO TOM OBMKHOBEHO CE M3MO0J/13Ba KaTo
Ao6aBKa KbM 6eH3MHa 3a yBe/iMyaBaHe Ha OKTaHOBOTO YMC/I0 M 3a NogobpsABaHe Ha
eMUCUUTE OT NpeBO3HUTE cpeacTBa. boetaHONBT ce u3nonsea wnpoko B CALL 1 B
bpa3uaua.

BuoamnsensT ce npaBu OT pacTUTENIHUM Macna, *KMBOTUHCKM MA3HUHU MM pe-
LUMKIMpPaHU MasHMHU. B1oan3ensbT MoXe Aa ce M3Moa3Ba KaTo FOPUBO 3a NPEBO3HMU
CpeAcTBa B HeroaTa YMcTa bopma, HO TOM O6MKHOBEHO CE M3M0JI3Ba KaTo AM3eso-
Ba A06aBKa 3a HamMasifiBaHe HMBaTa Ha YacTUUMTE, BbINEePOAHUA OKCUA U Bbr1eBO-
AopoauTe oT AM3e/I0BM NPEeBO3HM CpeAcTBa. broamnsensT ce npomsBexaa oT Macaa
WM Ma3HMHM Ype3 TpaHC-ecTepudUKaumsa U € HamM-4ecTo CpeLLaHoTo 6MOropmBoO B
Espona.

buoropusarta ca ocmrypmam 1,8% ot ropMBOTO 3a TPaHCNOPT B cBeTa npe3 2008
roaMHa. MHBecTuMuMMTE B KanauuT 3a NPOM3BOACTBOTO Ha 6Moropmea HagxBbpaa 4
MUAMapaa gonapa B ceetoBeH mawab npes 2007 r. 1 ce pa3spactat. Cnopeg Mex-
AlyHapoJHaTa areHumsa no eHepreTuka, 6uMoropusata MMaT noteHupMana ga nocpeLy-
HaT noBeye OT eJHa YeTBbPT OT CBETOBHOTO TbpCEHE Ha rOpMBa 3a TPAHCMOPT A0
2050 r.

BrosorMyHo NpomsBeAeHU aIKoXo/IM, HaM-4eCTo €TaHO1 U MOo-PSAAKO NPOMaHO
M ByTaHO/, Ca NPOM3BEAEHM OT AEMCTBMETO HA MMKPOOPraHM3MM U E€H3UMM, Ype3
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bepmeHTaumMa Ha 3axapu MM HULWWECTe (HaM-JIeCHO), UM Ha Lenyio3a (KoeTo e no-
TpyAHO). 3a 6M0-6yTaHO1a (6MO-BEH3MH) YECTO Ce TBbPAM, Y€ OCUTYpsBa AUPEKTEH
3aMecTMTe 1 Ha 6eH3MHa, 3aLl0TO MOXKE Ja Ce M3MOoN3Ba AUPEKTHO B GEH3UHOB ABMU-
raten (no nogo6eH HauMH 6uoamn3ena 3a AU3eNIoBUTE ABMUraTesn).

ETaH0/10BOTO ropMBO € Hal-pa3npoCTPaHEHOTO B CBETOBEH Mallab 6MoropuBo,
0cobeHo B bpa3nana. AnKoxonHUTE ropuBa ce NpomsBexaat Ypes hepMeHTauma Ha
3axapMu, M3BAEYEHM OT MUeEHMLa, LapeBUuLa, 3aXapHO LBEKN0, 3aXxapHa TPbCTMKA,
Menaca M 3axap MAM HMLWECTE, OT KaKBOTO aJIKOXOJIHUTE HaNMMUTKU MOXKE Aa Ca Ha-
npaBeHM (KaTto KapTodu 1 oTnagbum oT naoaose u ap.). M3nonssaHuTe MeTOAM 3a
NpPoOu3BOACTBO Ha €TaHO/1 Ca EH3MMHO XpPaHOCMMJIAHE (3a Aa Ce 0CBOOOAAT 3axapu
OT CbXpaHeHaTa CKopbsasa), pepMeHTaumua Ha 3axapute, AeCTMnauma U CyLlleHe.
JlecTMnaumMoHHMA Npouec M3UCKBA 3HAYMTENIHO KOIMYECTBO €HEPrua, B/IOXKEHA 3a
TOMJIMHA (YECTO HEYCTOMUYMB NMPUPOJIEH ra3 KaTo M3KOMAEMO FrOpMBO, HO LIEJTYJI03-
HaTa 6MoMaca, KaTo HanpuMMep OCTaTblLM OT 3axapHa TPbCTMKA, OTNAaAbUMUTE Cnej
NPEeCOBAHETO Ha 3aXapHa TPbCTMKA 3a M3BJIEMYAHE Ha COKA M, MOXKE Jia Ce U3MO0/13Ba
No-yCTOMYMBO).

BroamsensT e Han-4ecTo cpellaHoTo 6Moropmso B EBpona. Tol ce npomsBe-
[a OT Macsa MM MasHMHU Ype3 TpaHC-ecTepudUKaumMsa U € TeYHOCT, NoAo6Ha no
CbCTaB Ha MMHEPAJIHO AMU3€EJI0BO rOpUBO. XMMUYECKU, TOM CE CbCTOU NPEAMMHO OT
MacCTHU KUCENMHU, METUNOBU (Mnu eTunosu) ectepu (FAME). CypoBuHMTE 3a BMoau-
3€/1 BKJ/IIOYBAT XMBOTUHCKM MasHWHM, pacTUTENIHM Macia, CoA, panuua, ATpoda,
maxya/ Madhuca longifolia, ropunuya, neH, cavH4ornes, nasiMoBO Macsio, KOHOM,
no/aicKa 3BbHMKaA, Pongamiapinnata u Bogopacau. Yuct 6uoamsen (B100) e amseno-
BO FOPUBO C HaM-HUCKU eMUCUU. BbNpeKn ye BTEYHMAT NPUPOJEH ra3s UM BOAOPOA
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MMaT MO-4YMCTO rOpeHe, Te Ce U3MO0J3BaT 3a FOPMBO HA MHOIO NO-MaJIKo ePEKTUBHMU
GEH3MHOBM ABUraTeNM M He Ca TOJIKOBA LUMPOKO Pa3npoCTPaHEHM.
buoamsensT MoXKe aa ce M3non3Ba BbB BCEKU AM3EN0B ABUrates, KoraTo ce
CMEeCU C MMHEpPaIHO AM3e/10BO ropuBo. B HAKOM CTpaHW NpPOM3BOAMTENUTE NOKPU-
BaT rapaHuMaTa Ha CBOMTE AM3EN0BU ABUraTeIM NO BPEME Ha rapaHUMOHHMA CPOK
npu m3nonssaHe Ha B100 Bbnpekn 4ve Volkswagen, epmaHMA, HanpuMep, MOJU
lwodbopuTe Aa NpoBepAT no TenedoHa BbB 0TAe/1a Ha hMpMaTa 3a €KOJIOFMYHM yC-
nyrv npeam aa npemmHat Kbm B100. B100 Moxe ga cTaHe No-BUMCKO3€EH MpU Mo-HU-
CKM Temnepartypu, B 3aBMCMMOCT OT M3Moa3BaHaTa CypoBMHa. B noBeveTo cayyau,
6MoaAM3ENDT € CbBMECTMM C AU3eN0BU ABuratenu cnep 1994 r. HataTbK, KOUMTO M3-
nonseart ,,BUToH“ (no DuPont), CMHTETUYEH KayYyK B TEXHUTE MEXAHUYHU CUCTEMM
3a BNPbCKBaHEe Ha ropmBso.
buorasbT e MeTaH, NpomM3BeAeH Ype3 NpoLec Ha aHaepobHO pasnaraHe Ha op-
raHMYeH maTepuasn oT aHaepobur. ToM MoKe Aa 6be NPoOU3BEIEH OT BMOpPa3rPaMMM
MaTtepuanm, oTNaabLUM MM OT M3MON3BAHETO HA EHEPTUMHU KYNTYPU, KOMTO Ca Xpa-
HEHW B aHAaepOOHM M3rHMBaATE/IM 3a AOMb/IBaHE Ha AOOMBUTE Ha ras. TBbPAUAT BTO-
PUYEH NPOAYKT, BTOPUYHA BMOMaca, MOXe Aa Ce M3MNoa3Ba KaTo 6MOropmeo MU Top.
» buorasbT MoXe da 6bae nosyyeH OoT MEXaHM4YHO OGMOJIOrMYHO TPETUpPAHE
Ha CUCTEMUTE 3a NpepaboTKa Ha OTNaAbuM 3abenexka: CMETULLHUAT ras
€ Mo-MaJIKo YMcTa hopMa Ha 6uoras, KOMTO Ce NMPOU3BENK/a B Jenarta Ypes
€CTECTBEHO HACTHIMBALLO aHAaepo6HO pa3naraHe. AKO TOW ce BbpHe B arT-
Mocdeparta, ToBa € NnoTeHuMaNeH NapHUKOB ras.
» 3emMeaenckute npoMs3BOAUTENIM MOraT Aa npousBexaaT 6uoras oT KMBO-
TUHCKMA TOP OT KpaBUTE C NOMOLLTa Ha aHaepobeH bropeakTop (AB).
CUHTETMYEH ra3/cMHras, CMec OT Bblr/1IEPOAEH OKUC, BOAOPOA U ApYrU Bbrae-
BOAOpPOAM, Ce€ MPOU3BEXKAA Ype3 YaCTUYHO M3rapsHe Ha 6uMomMaca, ToBa € ropeHe
NpU KONMYECTBO KMCNOPOA, KOETO HE € A0CTaTbyHO, 3a KOHBEPTMpPaHE Ha GMOMa-
caTa Hanb/IHO A0 Bbr/1IepoAeH ABYOKMC M BoAa. lpean 4acTMYHOTO M3rapsHe ou-
oMacaTta € M3CyleHa M NoHAKora nvpoausmpaHa. lNonyyeHaTta B pe3ynTtaT ra3osa
CMeC, CMHra3s, e no-eeKkTMBHa, OTKOJIKOTO AUPEKTHOTO U3rapsiHe Ha MbpPBUYHOTO
61OropmBo; NOBEYETO OT EHEPruATa, CbAbpXKalla Ce B rOPUBOTO CE U3BAMYA.
» CuHras moxe ga 6bae Non3BaH AUMPEKTHO B ABMraTe/IMTE C BbTPELUHO rO-
peHe, TYPOMHU UM BUCOKO TEMMNEPATYPHU FOPUBHU KNETKU. [[eHepaTopbT
Ha AbpBECEH ra3 € rasoB reHepaTtop 3axpaHBaH OT AbpBa, MOHTMPaH Ha
ABUraTesl C BbTPELLUHO rOpeHe.
» CuHras Mmoxke ga 6bae M3nos3BaH 3a NPOM3BOACTBO Ha MeTaHos, DME (au-
METOKCHETaH) M BOAOPOA, MM KOHBEPTMpaH u4pe3 npoueca Ha Puwep-
Tponc aa npoussege AU3e10B 3aMeCTUTEN, UM CMEC OT aJIKOXOJIM, KOMUTO
MoraT Ja 6bJaT CMeCeHM B 6eH3MH. 3a rasmdukaumaTta 06MKHOBEHO ce
pa3duTa Ha Temnepatypu > 700°C.
» [lo-HMCKa TeMnepaTtypa Ha rasuduKaumaTta e xenatesiHa npM e AHOBpPEMEH-
HO NPOM3BOACTBO Ha 6MO AbPBECHMU BBbI/MLIA M MMA 3@ pe3yiTaT CUHras,
3aMbPCEH C KaTpaH.
Korato cypoBaTta 61Momaca e Beye B noaxoasia ¢dopma (Kato AbpBa 3a Orpes),
TA MOXe Ja M3ropu B Neyvka Mau newy, 3a Ja OCUrypu TOMJIMHA UM Ja Ce YBEUUM
napata. Korato cypoBata 6MoMaca € B Heyao6Ha dopmMa (KaTo HanpuMep AbpBec-



Kakso e 8b306H0BSeMa eHepaus 99

HU TPMUM, AbPBECHU CTbProTUHM, TPEBMU, AbPBECHM OTNAAbLUM B rpagoBeTe, ces-
CKOCTOMAHCKMUTE OCTaTbuUM), TUMMUYHMA Npouec € Ja ce CrbCTU buomacarta. Tosu
npouec BK/Il0YBa CMUJ/IAHE Ha CypoBa 6MomMaca A0 NoaxoAasu, pa3Mep Ha YacTuumTe
(M3BECTHU KaTO [ bPBECHU CTbPrOTUHU UJIN YMIC ), KOMTO B 3aBMCMMOCT OT TMMA Ha
YN/IbTHABAHE MOKe Aa 6bje oT 1 40 3 cM (Ha 1), M KOMTO c/ief] TOBa CE€ KOHLIEHTPU-
pa B rOpMBEH NPOAYKT. HacTtoawmTe BMAOBE NPOLECHM Ca AbPBECHU NeNeTu, Kyo,
WAN WanMou. MeToabT Ha NefeTUTe e Ham-4ecTo cpellaH B EBpona m 06MKHOBEHO €
YUCT AbpBECEH NpoAayKT. Jpyru BMaoBe ynabTHABAHE ca MNo-rojieMu no pasmep B
CpaBHEHME C NeneTuTe U ca CbBMECTMMM C LUMPOK AMaNa3oH OT BbBEXAAHUTE U3-
XO4HM CYpOBMHM B pe3yntaTt ynabTHEHOTO ropMBO € MO-/1IeCHO 3a TPaHCNoOpTUpaHe
M 3aXpaHBa CUCTEMM 3a TOMJIMHHO MPOM3BOACTBO, KaTO HaNpUMEpP KOT/IU.

Mpo6neMbT C ropeHeTo Ha cypoBa bMoMaca €, 4Ye TA M3NbYBa 3HAYUTESTHM KO-
JIMYeCcTBa 3aMbpPCUTENN, KAaTO HaNpUmMep YacTuum 1 PAHS (NOIMUMKIMYHM apOMaTHM
Bbrnesogopoamn). Aopu 1 MogepHUTE NeNeTHU KOTAM reHepMpaT MHOIo NnoBeYye 3a-
MbPCUTENIU, OTKOJIKOTO KOT/IMTE Ha HEdT MM NpUpoaeH ras. lNeneTtu, HanpaBeHU
OT CE/ICKOCTOMAHCKM OCTaTbLM OOMKHOBEHO Ca MO-/10lWM OT AbpPBECHU NeneTm, npo-
M3BEXAALLM MHOIO NO-r0JIEMU EMUCUM OT AMOKCUHMU U XNTIOPDEHONN.

BTopo nokoneHue 61oropusa ca 6MoropmsaTa, Npon3BeAeHM OT YCTOMYMBU CY-
POBMHM. YCTOMYMBOCTTA Ha CypOBMHATa Ce Onpefesns MeXay ApYroto U OT Ha/nuy-
HOCTTa Ha CypOBMHATa, HEMHOTO Bb3/IEMCTBUE BbPXY EMUCHMMTE NAPHMKOBU ra3oBe,
Bb3/1EMCTBMETO BbPXY 6MOIOrMYHOTO pa3Hoobpasme M M3M0/I3BAHETO Ha 3eMATa. B
npouec Ha pa3paboTKa ca MHOro 6Moropusa OT BTOPO MOKONEHME, KATO LENy103eH
€TaHoN, FOpMBO OT BOAOpac/iM, 6Mo-BOAOpPOA, GMO-METaHON, AUMETUADOPMaMMA,
(DMF), 6uo-AME, ®uwep-Tponw ansen, 6Mo-BoA0POA AM3€EN, CMECEHM aIKOXONU U

[M3€/10BM 4 bPBO.
=

Biodiesel

Green diessel

Petro diesel

TpaHcecmepugpukayus
XpaH. 3anacu-u3sau4aHe Ha hempoJi-paguHepus- buoousen
CoHOa 3e/1eHo 20puBso
Cypos nempon dusen

npOl43BO,D,CTBOTO Ha uenyno3eH etaHoJ1 U3noa3Ba HeEXpPaHUTENIHU KYNTYPU U
HeroaHum 3a KOHCyMaumAa npoaykKtu, otnaablnM M HE OTKJ/IOHABA XpaHa OT XMBOTUH-
CKaTa 1IN YoBelWlKaTa XpaHUTEJIHa BEpUra. JlvrHouenynosa e «AbpBECEH>»> CTPYK-
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TYpPEH MaTepuaan Ha pacTeHMATa. Tasm CypoBMHa € M3006M/IHA M pa3HOO6pasHa, a B
HAKOM Calydam (KaTo LMTPYCOBU KOPU MJIM CTbPrOTUHM) € cama No cebe CU 3HaumTe-
NIeH Npo6/s1eM 3a U3XBDBbPASHE.

I.6. leoTepManHa eHeprus

[eoTepManHata eHeprmsa e TornJiMHHaTa eHeprus, npomMsseZeHa 1 CbxpaHsaBa-
Ha B 3emMATa. Ton/iMHHaTa eHeprusa, e eHepruaTa, KoATo onpegend Temneparypara
Ha matepuATta. [eoTepmasiHaTa eHeprua Ha 3emATa Mpom3xoxja OT MbpBOHAYa-
HOTO (hOpMMpaHe Ha NJiaHeTaTa, OT PaAMOaKTMBHOTO pasnajaHe Ha MUHepanuTe,
OT BYJ/IKAHMYHA AEMHOCT M OT C/TbHYEBA €Heprus, abcopbupaHa Ha NOBbPXHOCTTA.
[eoTepmasiHMAT rPaMEHT, KOMTO € pa3/iMKaTta B TeMrepaTypaTta Mexay A4poTo Ha
nnaHeTaTa M Ha HeMHATa NOBBPXHOCT, NPeAM3BUKBA HENPEKCHATO NPOBEXKAAHE Ha
TOMJIMHHA eHeprua noj opmMarta Ha TOornJiMHa OT AAPOTO A0 NOBBbPXHOCTTA.

[eoTepManHata eHeprua oT ropeLy M3Bopu Ce U3MoJsi3Ba 3a KbnaHe oT Bpe-
MEeTO Ha naseosmMTa U 3a OTOMJIEHNE Ha NOMELLEHMA OT aHTMYHMHOCTTA M PUMCKaTa
ernoxa, Ho cera e no-gobpe nosHata 3a NPOM3BOACTBO Ha e/leKTpoeHeprua. B cee-
ToBEeH Malab okono 10 715 merasata (MW) reotepmManHata eHeprusa e Ha JIMHUA B
24 ctpaHu. JonbaHUTENHO 28 r1MraBaTa npsKa reotepmasiHa TOMJIMHHa MOLLHOCT €
WMHCTaZIMpaHa 3a LEeHTPaJIHO OTOMNJIEHME, NMPOCTPAHCTBEHO OTOMNJIEHKE, CNa-LEeHTpPOo-
BE, NPOMMLLJIEHU NpoLecH, 06e3conABaHe U CEJICKOCTOMAHCKO MPUJIOXKEHHME.

FeoTepManHaTa eHeprmsa € MKOHOMUYECKM edeKTUBHA, HaeXKHa, YCTOMYMBA
M WAAALla OKOJIHaTa cpeja, HO MCTOPUYECKU € 6Mna orpaHuyeHa 4o 06/1acTuTe B
6/IM30CT /10 FPAHULIMTE HA TEKTOHMYHUTE njioum. MocieaHMTE TEXHONOMMYHM NMOCTH-
}KEHMA JpamMaTMyYHO paslimpaBaT o6xBaTa M pa3sMepa Ha TO3M MPUIOKMM pecypc,
0CO6EHO 3a NPU/IOKEHMSA, KAaTo Hanpumep 3a GUTOBO OTOMJIEHME, CE€ OTKPUBA MO-
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TeHUMan 3a WMpOoKa eKkcnaoatauma. [eotepmanHuTe KnageHum oTAeNAaT NapHUKOBU
ra3oBe 3axBaHaTW AbJIOOKO B 3eMATa, HO Te€3M EMMUCUM Ca MHOIO NMO-HUCKM 3a eau-
HMLUA EHEPrMMHO CbAbpKaHUE, OTKOJIKOTO €MUCUMMTE OT M3KOMaemmTte ropmsa. B
pe3ynTart, reoTepMasiHa eHeprmsa nma noteHumMan ga AonpuvHece 3a HaMasiiBaHe Ha
rN106aNHOTO 3aTONAHE NPU LUMPOKO M3M0J13BaHE BMECTO M3KOMaemMm ropmea.

[eoTepManHUTE pecypcu Ha 3emATa TEeOpeTMYHO ca NnoBeye OT AOCTaTbyHM,
3a Ja YA0BNETBOPAT EHEPrUMHMUTE HYXKAM Ha YOBEYECTBOTO, HO CaMO €JjHa MHOro
MaJiKa 4YacCT MoXe Ja 6bae M3rogHo usnonssaHa. CoHAMPaAHETO M NPOYyYBaHETO Ha
pecypcu Ha Ab/IGOKO € MHOro CKbro. [porHosmTe 3a 6bAeLleTo Ha reoTepmasiHaTta
€Heprua 3aBMCU OT YCBOABAHETO TEXHOJ/I0OrMATa, LEHUTE Ha eHepruaTta, cyocmanm-
Te, U JIMXBEHUTE NPOLEHTMH.

B reotepmanHata uHAYCTpMA, HMCKA TemnepaTtypa O3HadaBa Temnepartypa
ot 300°F (149°C) mnan no-manko. [eoTepMasnHUTE pecypcUu C HUCKa Temneparty-
pa 0OOMKHOBEHO Ce M3MOoa3BaT B MPUIOXKEHUA C NpsAKa ynotpeba, Kato Hanpuvmep
TonnoduuMpaHe, opaHXepuu, B obaacTta Ha pUMbapCcTBOTO, MMHEPAsI0 Bb3CTaHO-
BABAHTO M MPOMMULLJIEHMA OTON/IMTENIEH Npouec. Bbnpeku ToBa, HAKOM pecycpcu C
HMCKa TemrepaTypa MOXe Ja reHepupaTt e/IEKTPMYECTBO Ype3 [ABOMHO LMKIMYHA
TEXHOJI0ruA 3a reHepmpaHe Ha eleKTpUYecTBO.

MpuénmnsmntenHo 70 ctpaHu, npako ca msnonssanam 270 netagrkayna (PJ) re-
oTepmasiHa TonmnHa npes3 2004 rogmHa. lNoBeye OT NosioBMHATA Ca U3MOA3BaHM 3a
OTOMJIEHWE Ha MOMELLEHMNA 1 edHa TPeTa 3a oTonasemMu 6acemHu. OctaHasnoTo Ha-
MepU NpUNOXKEHUE B NPOMMLLIEHOCTTA M CEJICKOTO CTONAHCTBO. MHCTanMpaHaTta B
CBETOBEH Malab MolHOCT € 28 GW, HO Koe(PMUMEHTBT Ha KanaumTeTa € Nno-CKopo
HUCBK (30% cpeaHo), ThM KaTo TOMJ/IMHATA € He06X0AMMa HaM-BeYe npes 3umara. B
ropHMTEe AaHHM AoMMHMpaT 88 neTagrkaysna PJ v3nonssaHu 3a oTonjeHue, m3BJe-
YeHM OT 0K010 1,3 MUJIMOHA reoTEPMaIHU TOMNJIMHHU MOMMM C 00W, KanauuTeT oT 15
GW. TepmonomMnuTe 3a OTOMJIEHWE HA IOMA Ca HaM-6bP30 Pa3BMBALLOTO CE Cpej-
CTBO 3a M3MN0/I3BaHE Ha reoTepMasiHa eHeprma, CbC CBETOBEH rogmileH pbueT ot 30%
B MPOM3BOACTBOTO Ha €Heprusa.

ANPEKTHOTO OTOM/IEHUE € MHOr0 No-eeKTMBHO OT NPOM3BOACTBO Ha €/1eKTpo-
eHeprma M nocTtaBs MO-HUCKM TemnepaTypHU M3MCKBAHUA KbM TOMJIMHHMA pecypc.
Ton/MHATA MOXe Ja [JoWMAe OT KO-reHepupaHe 4pe3 reoTepmasiHa efieKTpuyecka
LeHTpasa UM OT NO-MaNKMTe KIageHUM MM TONJI00OMEHHUUM, 3aKOMaHU MJUTKO B
3emATa. B pesyntaT Ha ToBa, reoTEpMasIHOTO OTOMJIEHME € MKOHOMMYECKM NO-U3roja-
HO Ha noBeYe MecTa, OTKOJIKOTO MPOM3BOACTBOTO Ha FreoTepMasiHa e/IeKTpPOeHeprus.
KoraTto Mma Ha pa3nosioykeHue eCTeCTBEHU ropeLum M3BOpH, NperpsaTta Boga Moxe Ja
ce BJiee OMPEKTHO B paaMaTopu. AKO 3eMATa e ropelya, HO cyxa TpbouTe B 3eMATa
WU TONJI0OOOMEHHULM HaZ0Ny OT COHAAXKHMA OTBOP MoraTt Ja cboupart TonsimHa. Ho
JIOPV U B paroHM, KbAETOo rNoYyBaTa e no-CTyZeHa OT CTarMHaTa Temnepartypa, TorniMHa
BCe OLLe MOXe Ja 6bJe u3BsieyeHa C reoTepmasiHa TONJIMHHA NOMMa, No-peHTabU/IHO
M MO-YMCTO, OTKOJIKOTO OT KOHBEHLMOHA/IHUTE nely. Te3n yCTpoMCTBa ce nosi3eaT
Npy A0CTa NO-MJIMTKMU U NO-CTYAEHN peCypcu B CpaBHEHME C TPagULMOHHKUTE reoTep-
Ma/iHa TEXHUKMN M Te YeCTO KOMOMHMPAT pasIMyHM (PYHKUMU, BKAKOYUTENHO HA K/K-
MaTUK, CE30HHO CKNaZMpaHe Ha eHeprusa, CboMpaHe Ha CTbHYEBaA eHeprus, KakTo U
eN1eKTPUYECKOo oTonaeHue. ['eoTepMasiH1 TONJIMHHU NMOMMM MOXKe Aa Ce M3MNo3Bar 3a
OTOMNJIEHWE Ha MOMELLEHMA MO CbLLECTBO HaBCAKbAE.
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[eoTepManHaTta TonJIMHA HAMMPa MHOIO NPUIoXKeHUA. Npu NnpunaraHe 3a LeH-
TpasIHO OTOMJIEHWE Ce U3MO0J13Ba MpeXa OT NpeKapaHu TpboM C Tonsia Boja 3a OTo-
NJIEHWE HA MHOTO CrpaJu B LsAiaTa 06LHoCT. B PerkaBuk, UcnaHams, ce nspasxoa-
Ba BOZa OT CMCTemMaTa 3a LleHTpa/IHO OTOMNJIEHME NO TPbOU NOCTaBEHU NOJ HACTUIKM
M TpPOTOapH, 3a Ja ce CTonu cHera. [eoTepmanHaTo ob6e3consiBaHe Ha MOpCKaTa
BOZa € JOKasaHo.

BbTpelwHaTa TON/JIMHHA eHeprua Ha 3eMsTa ce M3/IMBa Ha NOBBbPXHOCTTA Ypes3
NPOBOAMMOCT B pa3Mep Ha 44,2 tepasata (TW) 1 ce nonbaBa OT pagMoakTUBHOTO
pa3nazaHe Ha M1HepaauTe B pa3mep 30 TW. Te3n eHeprumHmM CTOMHOCTHM ca NoBeYe
OT /IBOMHATA cera KOHCYMMpaHa €Heprvsa OT YOBEYEeCTBOTO OT BCMYKM MbPBUYHM
M3TOYHMULM, HO NOBEYETO OT TO3MU EHEPr1EH NOTOK HE € Bb3CTaHOBUM. B aonb/iHe-
HME KbM BbTPELLHUSA NMOTOK TOMJIMHA, HAM-TOPHMAT C/I0M Ha NMOBBbPXHOCTTA Ha 3EMS-
Ta A0 AbnboumHa ot 10 meTpa (33 dyTa) ce 3aTtonns oT CAbHYEBaTa €Heprus npes
NATOTO, Ta3u TOMJIMHA Ce 0CBOOOXKAaBa M Ce OxnaxKaa npes 3umara.

M3BbH CE30HHMTE KO/NEGaHMA, re-
OTEPMANHUAT FpagMeHT Ha TemnepaTtypu-
Te Ha 3eMHaTta Kopa e 25-30°C (45-54°F)
Ha KMJIOMeTbp Ab/J60YMHA B MO-roasmara
4yacT oT cBeTa. [lpoBoguMaTa TonaMHa ce
ABuxM cpeaHo 0,1 MW/km?. Te3u cTom-
HOCTM Ca MHOr0 MO-BMCOKM B 6JM30CT A0
rPaHMLUUTE HA TEKTOHUYHUTE NJI0YU, Kbae-
TO 3eMHaTa Kopa € no-TbHKa. Te moraT ga
6bAaT AOMbJIHATENIHO NOACUIEHN UM Ype3
LUMPKYNaUMA HA TEYHOCTU UM Ype3 Marma
KaHa/u, ropewy 13BopU, XMApoTepMasiHa
LUMPKYNaumsa ManM KoMbMHaumaA oT TAx.

[eoTepManHa TepMOMoMmna Moxe Ja
M3BaedYe A0CTaTbYHO TOMJIMHA HeabA6Oo-
KO OT 3eMATa HaBCAKbAE Mo CBeTa, 3a Ja
OCUIypU OTOMJIEHME 3a A0Ma, HO 3a WH- (1B il braTRg
AYCTpUAZIHO MpUIOKEHMEe e HebxoamMma
No-BMCOKa TemrnepaTypa Ha pecypcute B |00 -1000m
AbnbounHa. TonaMHHaTta edqEeKTUBHOCT
M PEeHTabMJIHOCT Ha MpOM3BOACTBOTO Ha
€/1IeKTPOEHEPI1s ca 0COBEHO YYBCTBUTE/IHM KbM TemnepaTtyparta. Han-B3uckarten-
HUTE NPUJIOKEHUS MOJlyYyaBaT HaM-rossMa MNoJsiza OT BUCOKO TOMJIMHEH MPUPOAEH
MOTOK, B MAEANIHUA C/lyYan OT M3MOJI3BAHETO Ha ropely u3sop. CneaBalmAT HaK-
A06bp BapMaHT e ja ce npobue KnaaeHel B ropelmsa BOAOHOCEH XOPM3OHT. AKO
HAMa NoAXO0A4ALY, BOAOHOCEH XOPU30HT Ha PasnosioKeHUe, MOXe ga 6bae NoCTpoeH
M3KYCTBEH Ype3 MHXKEKTMPAHE Ha BOAA 3a Aa CE Pa3/ioMU XWMAPABIMYHO HaM-A0-
NHMAT nnact. MNocneaHnAT NoAxo4 ce Hapuya ropella cyxa CKaslHa reotepmasHa
eHeprua B EBpona mnan ycuneHu reotepmasiHm cuctemum B CesepHa AMepuKa. MHoro
MO-ronAM MNoTeHUMan Moxe Aa 6bAe AOCTbMNeH Ype3 TO3M Noaxod, OTKOJIKOTO OT
KOHBEHLMOHA/IHOTO NPOHMKBaHE A0 NPUPOAHUTE BOAOHOCHU XOPU3OHTM.

OueHKUTe Ha NoTeHuMana 3a reHepupaHe Ha eIeKTpUYeCcTBO OT reoTepmasiHa

w 0009 - 000
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eHeprua Bapupar wect nbTtu, ot 0.035 go 2TW, B 3aBMCMMOCT OT Mallaba Ha MHBeC-
TuummTe. No-BUCOKMUTE OLLEHKU Ha reoTepPMa/IHUTE pecypcu npeanosaraT 3aCUNeHU
reoTepManHu KnageHum Abnookn o 10 KM (6 MMAM), KaTo ce MMa npeasus, ye
CblUEeCTBYBaLLMTE reoTepMa/IHM KNaJeHuM pAaKo ca rnoseye oT 3 KM (2 MUAU) abA-
60KM. Ha Tasn gbaboyrHa no-4ecTo ce cpeljaT U3BOpM B NeTposiHaTa npomuLuie-
HocT. Hal-aAbn6oko u3cnenBaHMs M3Bop B cBeTa, Kosa - cynep Abn6oK CoHAax, e
AbN6OK 12 KunomeTtpa (7 muaun). Tosm pekopa Hackopo 6e nocsiesBaH OT TbpProBCKM
COHJAXM 3a HedT, KaTo KaageHeua Z-12 Ha Exxon B o6s1acTTa Ha YanBo, Caxa/ivH.
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"naBa Il
EHEeprmmHmn M3TOMHULUM, M3MO3BaHM B M3C/ie[BaHaTa 061acT
(PyMBHMA, Bbarapusa), (TpaHcrpaHmyHa oonact: A40J1K,
BUANH MOHTAHA, BPALA, NJIEBEH v ap.,) oT cTtonaHCcku
CYy6EeKTM U JOMAKMHCTBaTa

II.1. PyMbHMA

EC paboTu 3a HamMansABaHe Ha NoC/IeiCTBUATA OT MISMEHEHMETO Ha KJMMaTa 1 3a
Cb3/laBaHe Ha 06L1a eHeprumHa noMTuKa. Kato Yyact oT Tasm NOAUTMKA, NPE3 MapT
2007 eBpONEMCKUTE AbPXKABHU MW NPABUTE/ICTBEHN PbKOBOAUTENN Ce€ Cropasy-
MAXa r. OTHOCHO 06Bbp3BalUM Lenu 3a yBe/IM4yaBaHe Ha Jela Ha Bb30O6HOBAeMaTa
eHeprua. [o 2020 r. Bb306HOBAEMAaTa eHeprus Tpsa6ea a otyete 20% OT KpalMHOTO
eHeprumHo notpebnenue Ha EC (8,5% npe3 2005 r.). 3a ga ce nocTUrHe Tasm obLya
Llesl, BCAKa AbprKaBa-YieHKa TpAbBa Aa yBe/IM4M CBOETO NPOU3BOACTBO M ynoTpeba
Ha eHeprma oT Bb30GHOBAEMM M3TOYHULM 3a €/IEKTPOEHEprua, oToMnJeHne, oxaax-
JlaHe U TPaHCMOopT. Bbnpekn ye Bb306HOBAEMUTE EHEPTUMHM M3TOUYHMLM Ca Hepas-
AeflHa 4acT oT 6opbaTa HM Cpelly M3MEHEHMETO Ha KauMaTa, Te CblieBpeMeHHO
AOMNpPUHACAT 3a pacTexa, Cb3JaBaHeTo Ha paboTHM MecCTa M yBe/InyaBaHe Ha eHep-
rMMHaTa HU CUTYPHOCT.

Llenute OTHOCHO BbH306HOBSEMUTE €HeprumMHM M3TouHML, (BEM) ce m3umcns-
BaT KaTo AsA/1 OT Bb306HOBAEMaTa KOHCYyMaUMa OT 06LI0TO KpamHO NoTpebieHue Ha
eHeprua. Bb3o6HOBAEMOTO NoTpebieHMe BKAOYBa NPAKOTO M3MNOA3BaHE Ha Bb3CTa-
HOBUMMW EHEPr1MHMU U3TOYHULUM (Hamnp. 6MOropuBa) MJIKOC YacT OT €/IeKTPUYECTBO-
TO U TOMJIMHHATa EHEprus, NpPoM3BeAeHN OT Bb306HOBAEMM EHEPrUMHM M3TOYHULM
(Hanp. BATbpPHA, BOAHA), a KPAMHOTO NOTPEB/IEHUE HA EHEPIrUA € eHeprusTa, KoATo
ce M13Mnon3Ba OT AOMaKMHCTBaTa, MHAYCTpUATA, YCAYrnTe, CeNCKOTO CTOMAHCTBO M
3a Non3BaHe OT TPaHCNopTHMA ceKTop. CTaHAapTbT 3a gena Ha BEW Bkawousa u
3arybure no pasnpejeneHneTo Ha eNeKTpMyecKa U TONJIMHHA eHeprma u notpebne-
HMETO Ha Te3u ropmMea B npoueca Ha NPOM3BOACTBO Ha €/IeKTPUYECKa M TOMNJIMHHA
eHeprua. PymbHcKata uen: 24% (2005 r. = 17,8%)

PyMbHMA e BbBesia ciegHUTE MEPKM 3a HacbpyaBaHe Ha BEU

* KBOTHa cuctema c Tbpryemu 3enexHn ceptmdpumkatm (T3C) 3a Hoeu BEUN e B

cvna ot 2004 r. HacaM. 3agb/KkuTeNHaTa KBoTaTa 6e yBenunyeHa ot 0,7%
npe3 2005 r. go 8,3% npe3 2010 roanHa. T3C ce n3gasaT 3a NPOU3BOACTBO-
TO Ha e/IeKTPOEHeprmsa oT BATHP, C/TbHYEBA EHeprusa, 6Momaca UM Xmapo-
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eHeprusa, NnpomsBegeHa B MHCTanaumm € no-manko ot 10 MW kanaumrer.
X 3aab/IKUTENHO M3MpallaHe M NMPUOPUTET 3a TbProBMA Ha e/IeKTPOeHeprus,
npoussegeHa ot BEM ot 2004 r. HaceTHe.
3aKoHoAaTeNICTBO B 061aCTTa Ha 6uMoropmearta € TpaHCMOHMPAHO B HaUMOHan-
HOTO 3aKoHOAAaTenCTBO npe3 gekemspu 2005 r.
B cnmcbka Ha npMopUTETUTE Ha PYMbHCKMA (DOHA 32 eHeprumHa echeKTUBHOCT
(2002) ce BktoyBa u3nos3BaHeTo Ha BEU 3a otonseHune.
EHepruiHa ctpaTterus ot centemspum 2007 r. BK/l0YBa 0GHOBABAHE M MOAEPHM-
3auUmA Ha BOAHOE/IEKTPUYECKU LIEHTPaAIM C 06LLa MHCTa/IMpaHa MOLLHOCT 2328 MW.

Gross Electricity Generation by fuel (2005)

Pumped
RO Nuclear

Storage
Other Powerg 39% 0.0%
Stations ,
0,0%

Gas
16,6% Hydro *

34,0%

ail .
3.2% Wind

0,0%

0,
34,0% Biomass

0,0%

Solar
0,0%

Geothermal
0,0%

Source: Eurostat

* Not including generation from hydro pumped storage, but including electricity
generation to pump water to storage. Municipal Sclid Waste, Wood waste, Biogas
included.

BbpymeH dobus Ha enekmpu4ecmso om 2opusa (2005 2.) 3a PYMbHUA
He e sKkao4yeH dobusbm Ha BOOHO U3NOMAaHUAM CKAad, HO e B8KA. JJobumomo enekmpu4yecmso
0m U3NOMNBAH eHa 800a 3a ckaad. O6WUHCKU mB8bPAU omnadbyu, dbpsecHU omnadbyu,

6u02a3 ca CbUW0 BK/IYEHU.

Final Energy Consumption by Fuel, Transport (2005)

All Petroleum Biodiesel
Products 0,0%

96,8%

Biogasoline

0,0%

Other liquid
biofuels
0,0%

Solid Fuels
0,0%

Electricity \ Gas
3,2% 0,0%

KpatliHo nompe6aeHue Ha eHepaua om 2opusa, mpaHcnopm (2005 2.) PYMbHUA
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II.2. bbarapua

bbarapckuAT 4an B Nnpon3BoACTBOTO Ha enekTpnyecTso ot BEM B o6wwoTo no-
TpebneHne Ha eNleKTpPoeHeprma ce yeenunyasa ot 7% npe3 1997 r. po 8,38% npes
2007 roguHa. MawabHuTe BEL, noHacToAWweM ca OCHOBHMAT U3TOYHUK Ha €/1IeKTpo-
eHeprua ot BEN.

Mpe3 2007 r. bbarapusa BbBeae HoBa duMA-MH Tapuda 3a eNeKTpoeHepruaTa
OT Bb306HOBSAEMM M3TOYHMUM. JbprkaBHaTa KOMMCMSA 32 €HEpPrUMHO M BOAHO pe-
ryavpaHe e rnoena aHraXXMMEeHT 3a 3aKynyBaHe Ha aJiTepHaTUMBHA €Heprua Ha no-
BMCOKa Tapuda B npoab/ikeHne Ha 12 rogmHn. JocTaBumum, KOMTO OTKaseat Ja
npvemaT npom3sBeaeHaTa Bb30OHOBAEMA €/IeKTPOEHeprusa, Wwe 6baat rnobasaHu 40
500 000 (eBpoO) B OTroBOp Ha AOKJIaAMTe Ha MPOM3BOAMTENIMTE HAa Bb30OHOBAEMA
eHeprua 3a 3aTpyAHEHUA Npu CBbpP3BaHE KbM MpeXKaTa.

KOMTO MHBECTU-
TOPBT MMa NpaBo
Aa nogabprkal

MpoabaxkuTen-
o [HocT [roauHu, B

HuBo Ha noaKpe-
KomeHTapm

na [€yeHToBe/

kWh]
HU TaprUpH naun

T |npemusa?
FoanHa Ha cTap-

MN3TOYHUK
TexHonorusa
MNpedepeHumnan-

[os]
e
hy
¢
]?
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(@)
=]
X
I
X

Batbp Ha 6pera 139,96 nB./ 2006 |1 MHcTanupaH Ka-
MWh. nauuTeT no-man-

Ko oT 800kw.

Batbp Hoeu BaTbp- | 185,95 NB./ 15 roamHm
HW ueHTpanan | MWh.
B AEMUCT-

BME Cnej
01.01.2006 c
WMHCTaMpaH
Kanauutet
Hag 800
kW:e pa-
60THM Yaca
roOAMLIHO [0
2250

Batup Hoeu BaTbp- (167,90 NB./ 15 roguHu
HU LeHTpanu | MWh.
B AEMUCT-

BME Cnej
01.01.2006 ¢
MHCTanMpaH
KanauyuTet
Haz 800
kW:e pa-
60THM Yaca
rOAMLIHO A0
2250
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3a LEeHTpam UH-
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mapt 2009).
Tapudara ce
peryavpa BCsAka
rogmHa (no31
MapT) Bb3 OCHOBa
HacneAHOTO: pas-
MepbT Ha hUa-
WH-Tapudara
(PUT) ce nonyua-
Ba oT YacT ot 80%
OT cpejHarta LeHa
Ha eNleKTpMyecKa-
Ta eHeprus npes
npeaxofHaTa ro-
avHa. NpomeHu-
Ba JOMbJIHUTENHA
Takca ce J06aB1,
TaKa ye He Moxe
Aa 6bje No-Masko
oT 95% oT HMBOTO
npes npeaxoaHa-
Ta roguHa. ToBa
O3HayaBa, 4e
ueHute Ha OUT
3a ®B 61 morno
Ja ce nosuLarT,
aKo LeHuTe Ha
eNeKTpoeHeprusa-
Ta cace noBMLIMAM
pA3Ko B bbarapusa
npes nocnegHuTe
roamHu.

Manka BEL, go
10 MW

no 10 MW

97,12nB./
MWh.

dura-uH

2006

15 roguHu
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bromaca 3a Mexay 162 15 rogmuHu
Npou3BOACTBO u 215 nB./
Ha MWh, B
eJIeKTpM4eCcTBo 3aBMCUMOCT
oT BMAa
M3MN0J13BaHa
61omMaca
TonanHHa 125 -
eHeprus 195nB./
npoussezeHa MWh, B 3a-
ypes BMCUMOCT OT
MHCTanaumsa npou3BoAMm-
3a ueHTpasHo Tens.
oTonjeHue
Gross Electricity Generation by fuel (2005)
BG
Nuclear
42,0% Pumped
Storage
Other Power
Stations
0,0%
Hydro *
9,8%
Gas
5,2%
oil Wind
1,5% 0,0%
Biomass
0,0%
40,6% Gecr)‘ﬂ:\eormal 3%:?/:

Source: Eurostat

* Not including generation from hydro pumped storage, but including electricity
generation to pump water to storage. Municipal Solid Waste, Wood waste, Biogas
included.

bpymeH dobus Ha enekmpudecmso (2005 2.) B bJ/IFTAPUA

He e sKkato4eH dobusbm Ha BOOHO U3NOMAHUAM CKAAd, HO e B8KA. Jobumomo esekmpu4yecmso
om u3nomnseaH eHa soda 3a ckaad. O6wuUHCKU mebpdu omnadvyu, dbpsecHU omnadvbyu, 6uo-

2da3 ca CbW0 BKJ/1I0O4YeHU.
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Final Energy Consumption by Fuel, Transport (2005)

BG Biodiesel
0,0%
All Petroleum . .
Biogasoline
Products 0.0%
97,9% !
RES
Other liquid
biofuels
0,0%
Solid Fuels
0,0%
Electricity \ Gas
1,4% 0,7%

KpatliHo nompe6aeHue Ha eHepaua om 2opusa, mpaHcnopm (2005 2.) B bJ/IFTAPUA
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"nasa lll
BuoeHeprumHmM MHCTanauum n obopyasaHe

lll.1. BATbpHM €eHEPrMMHU CUCTEMM

ll.1.1. KoHyenyusa

EaHa BATbpHA Typ6MHA Cce CbCTOM OT Ky/a, NEPKU U rOH0/1a, KOATO ChAbpKa-
Lla reHepaTop, CbOPbKEHMSA U CUCTEMA 3a KOHTPO. BATbpbT npuBexaa nepkuTe B
ABUXXEHME MO CbLUMA HAYMH, MO KOMTO KpuaaTa Ha caMoJieTa noBAuraT caMosieTa.
EHeprmaTta ce npexsbp/is OT TypoMHATa Ypes3 3aJBMKBaLUMA Bajl Ha reHepaTopa Bb-
Tpe B roHAo/1aTa. [eHepaTopbT NpeobpasyBa KMHETUYHATA EHEPrUA B €/IEKTPUYECKA
€Heprus, KoATo OT CBOA CTpPaHa, NPEXBbP/iA KbM MpEXaTta Ype3 TpaHchopmaTtop.

\
“
\

\ Turbin blade

N

Wind speed meter

=

Nacelle with generator and gear

/ f?

N | [

\J Cable connection to the grid

MogepHata BATbpHa MeJIHMLA NMPOU3BEXAA EHEPruA, KOraTo CKOpPOCTTa Ha BATb-
pa € B AMana3oHa oT 4-25 M / ceK (OT HeXeH 6pu3 Ao 6ypsa). MakCMMaHa MOLLHOCT
ce noctura npu 12-15 M / cek, goKato NpoM3BOACTBOTO Ha €Heprusa, 0GUKHOBEHO Ce
crivpa rnpy CKOpoCTU Ha BATbpa Haj 25 M / cek (HaZ/Tb>KHOTO ABUMXKEHME Ha nepKaTta ce
Kopurupa, 13nos3sar ce CnmMpaykm), 3a Aa ce 3almTv BATbpHaTa Me/IHULA OT noBpea.
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MponsBegeHaTa OT BATbpa €HEprua ce yBesiMyaBa €KCNOoHEeHUMANHO NpU Tpe-
TaTta CTeNeH CKOpPOCT Ha BATbpa. TaKa, AOPU U MaJKM MPOMEHM B CKOPOCTTa Ha
BATbpa MMaT roaam edeKkT Bbpxy MpoOM3BOACTBOTO Ha €Hepruvsa M caegoBaTesiHO
BbpXYy PEHTAOMNHOCTTA Ha NpoeKkTa. MACTO CbC cpefHa CKOpPOCT Ha BATbpa 8 M /
cek. [pomsBexaa ABa NbTM NOBEYE eHeprma OT MACTO CbC CpejHa CKOPOCT OT 6 M
/ cek. CBoMCTBaTa Ha BATbpa Ha onpejesieHa TEpUTOpUA CNEA0BATENHO € OT NMbp-
BOCTENEHHO 3Ha4eHue.

1.1.2. UKoHOMUKa

BATbpHaTa eHeprma e CcpaBHMTE/NIHO pa3BUTa TEXHOJIOMMA. TA Ce KOHKypupa C
APYrY M3TOYHMUM Ha EHEPrMA MO OTHOLUEHME HA LieHa, Bb3AEeMCTBUE BbPXY OKOIHATA
cpeaa 1 mnsnonssaemocT. C mskaoyeHne Ha BEL, BATbpHUTE enekTpoueHTpasim ca
No-61130 A0 TbproBCKaTa PEHTabMIHOCT, OTKOJIKOTO KOMTO U Jia € OT ApYyrute Bb306-
HOBAEMM U3TOYHULM, BBMNPEKU Ye NoL0OPpABaHETO HA MKOHOMMYHOCTTA Ha NpOEeKTa e
YKM3HEHO BaXKHO NpeAm3BMKATE/ICTBO 3a BATbpPHaTa eHeprua. BarbpHata eHeprms B
NnoBeYeTo C/lyYam 3aBMCU OT AbpKaBHUTE Cy6CcManu, 3a Ja 6bae neyenmslua.

NHBECTULIMOHHUTE pa3XxoaM 3a 3aBbpLUEH NPOEKT Ha 6pera e HamM-manko 1000
- 1400 € / kW no ctaHgapta ot 2006, BKAOYUMTENHO CBbP3BAHETO KbM MperKaTa.
CboTBETHMTE pa3xoAM Ha KmsoBaTyac BapupaT CNpAMO OTAENHUA NPOEKT U MHOMo
3aBUCATM OT BATHbPA, BPEMETO 3a paboTa U pa3xoamTe 3a MpexaTa. TUMUYHUTE pas-
X04M 3a eHeprusa, BapupaTt mexay 3,5 n 8,5 € / kW, BKAOYMTENHO KanuTanoBuTe
pa3xoam U pasxoamTe 3a NoaApbiKKa. MHBECTULUMOHHUTE pa3xoam 3a odLlopHa BS-
TbpHa EHEpPrusa ca 3Ha4YUMTENIHO MO-BUCOKM. MnaBawmTe BATbPHM MENHUUM CTpyBaT
061KHOBeHO oT 50 g0 100% noBeye OTKOJIKOTO 6a3MpaHUTE Ha CyllaTa CbOPbKEHUSA.
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CTOMHOCTTa Ha MOKYrKaTta Ha Typ6uHa e oT 60 g0 80 Ha CTo OT 06LMTE pa3xo-
AU 3a U3NbJIHEHMETO Ha npoeKTa. Kbm 2001 r., pa3xoauTe 3a TypbMHaTa HaManaxa
c 9-17% roguwHo, HO Nopaau yBe/M4vaBaHe Ha TbpPCEHETO, YBE/IMYEHUTE LEHM Ha
CTOMaHaTa M HeZOoCTaTb4YHOTO NpeasaraHe npes nocaeAHuTe rogMHu LeHmMTearta Ha
TYpOMHUTE Cca ce yBe/MYUAM 3HaAYUTEeNHO. B MOMeHTa npeanaraHeTo M3ocTtaBa OT
TbPCEHETO U CPOKOBE 3a 0CTaBKa Ha TypbMHU ca Abarn. B cayyal Ha 6baello yse-
IMYaBaHe Ha KarnauuTeTa 3a AOCTaBKa, LleHMTe MOXe Ja 3arnoyHaT fJa Hamansasat
0THOBO. C TeyeHMe Ha BpeMeTo, YCMIMATA 3a Npoy4vBaHe M pa3paboTKa CbLio LWe
Aosejat A0 NO-HUCKM LIEHM.

EkcnnoatayMoHHUTE pa3xoaM M pasxoamTe 3a NoaAbprKaHe Ha BATbpHaTa
eHeprua ce pasiMyaBaT 3HAYMTENHO. 3a MbpPBUTE HAKOJIKO FOAMHMU Ha paboTa, 06M-
YaMHUTE eKCMNI0aTaLMOHHMU Pa3Xxo M ca 2-3 NpoLeHTa OT MHBECTMLMOHHMUTE PasXxo-
AN, KaTo Ce yBe/nyaBart JIeKo npes cnejpalmTe roamHun. Pasxoaure 3a noaapbrKka
moraT Aga 6bAat MHOro rno-BMCOKM, aKO OCHOBHMTE KOMMOHEHTU TpsAbBa Aa 6baar
CMEHSHM Nopaan U3HOCBaHe.

I11.1.3. O2paHu4eHuAa Ha Mpexxama

MoTeHUManbT Ha BATbPHATA EHEPIMA € Hal-roNsiMa B OTAAa/IeYEHU MECTA, Kb-
JIETO YECTO MbCTOTA Ha HaCeNIeHUETO € HMCKAa M MopaaM PasCTOSHMETO HA eNekK-
TpoOeHepruaTa Ao NoTpebuTenuTe, KakTo M A0 CblECTBYBallaTa MpeXa, 3a Aa ce
peanusmpa noTeHuuana Ha BATbpHaTa EHEpPrus, 4YecTo ca Heo6XoANMMM UHBECTULIMM
B €/IEKTPONpeHOCHaTa Mpexa. ToBa MoXe Aa 6bJe CKbMo, a U oTHeEMa Bpeme. CKb-
NOTO CBbP3BaHE KbM MpeXKaTa YecTo € eHa OT OCHOBHMUTE NPUUYMHM, MOPAJM KOATO
BATbPHM MECTa He ca pa3paboTeHu. B AonbiHEHME eneKkTponpoBoAMTE OKasBaT
3HAYUTE/IHO Bb3AEMCTBMETO BbpPXY OKOJIHATA cpeja.

Ill.1.4. UlHmeepupaHe Ha cucmemama

TblM KaTo eHEpPrMMHOTO NPOM3BOACTBO Bapupa B 3aBUCMMOCT OT BATbPHUTE YC-
JIOBUS, EHEPIrUMHUTE AOCTaBKM, OCHOBABALLM CE€ Ha BATbpPHA €Heprus ca B 3aBu-
CUMOCT OT APYrY AOMbJHUTENHM U3TOYHULUM Ha eHeprus. EHeprusaTta Ha BogaTta e
MHOT0 MOAX0ASALLA KAaTO AOMb/IHUTENIEH U3TOYHMK Ha EHEPrus KbM BATbPHATa eHep-
rvs. A30BMpUTE MoraT Ja paboTAT KaTo XpaHMMLLE 3a BATbPHA EHEPrmsa U Mo TO3M
HA4YMH Aa AeMCTBaT KaTo 6ydep Ha CTOXaCTUUYHMA XapaKTep Ha BATbPHATa eHeprus.
Upes B3anMmMoaencTBUE C HopBeXKM BELL, 6e Bb3MoXKHO 3anagHa JaHusa Aa cb3gaje
yHKUMOHMPaLLO CHabAABaHe C e/leKTpUYeCcKa eHeprus, ¢ asn ot 30% Ha BATbpHaTa
eHeprus.

l.1.5. YcbebpweHcmsaHe Ha BAMbpHUMe myp6uHu

Hal-04eBMAHOTO TEXHOMIOMMYHO NOAO6GPEHUE Mpe3 NOCNeAHUTE NET FOAMHU €
yBE€/IMYEHMETO Ha pa3mepa Ha TypouHuTe. lpe3 1996 r. HOpMaNHUAT pa3mMep 3a
THProBCKU Typ6uHM 6e 600 KBT. [AHec, 3 MW Typ6uHM e HopMa, a 5 MW TypouHM
Cca B MacOBO NPOM3BOACTBO. TeKyLM HayYHOM3Ce0BaTE/ICKU YCUIUA Ca HACOYEHH
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KbM NO-HaTaTbLUIHO yBe/IMYaBaHe Ha pa3mepa. lNogkpeneH ot EC NpoeKT 3a Hay4YHo-
M3cegoBaTesICKa M pa3BOMHA AEMHOCT MMa 3a Lie1 MPOoYYBaHE Ha Bb3MOXKHOCTTA 3a
TYpPOUHM no-ronemun ot 20 MW.

UHcTanmnpaHa PoTtopeH anameTbp MoauwHo Bpo# Ha TypbuHUTE
MOLLHOCT (MeTbp) NpoM3BOACTBO Npu Ha TWh
(kW) KoedULUMEHT Ha
KanauuteTa 34%
(GWh)
500 40 1,5 670
2 000 80 6,0 167
3000 90 9,0 111
5000 125 15 67

ll.1.6. OpwopHU BAMBPHU NApKose

HAakonKo cTpaHu cnegAat c HapacTBall MHTepec nepcneKkTMeaTta 3a MHCTaampa-
He Ha BATbPHM TYpOMHMU MOKpalK Gperosata MBMULA. TOBa Ce€ Ab/IKM HA OrpaHM4e-
HaTa Ha/IMYHOCT Ha 3EeMS, HO CbLLO TaKa M Ha TOBA, Ye BETPOBETE BbB BOAMTE KpaM
6perosarta mMBMLa Ca NO-CTAabOU/IHM U KaTo LANO NO-CHUIHMU. M3NON3BaT Ce U BATbPHM
TYPOMHU, MHCTAIMPAHU C OCHOBM Ha MOPCKOTO AbHO, KaKTO M naaBaly CbopbiKe-
HMA. B MOMEHTA ce MHCTaNMpaT Camo TYPOMHM C OCHOBM HAa MOPCKOTO AbHO, TbM
KaTo KOMNaHMMUTE NpoBeXAaT M3CnefBaHuA, 3a NpeofosiiBaHe TEXHUYECKU Tpya-
HOCTM MpU NNaBaly CbOPBHKEHUA.

CerawHOTO pa3B1THE Ce ABMMKM B MOCOKA Ha NO-rosieMn TYPouHU (3 MW +) CbC
cneuyanusmpaHa KOHCTPYKUMA 3a pa3rnosiaraHe B YC/I0BMATA HA MOPETO KpaM 6pe-
ra. OCHOBHMTE nNpeAm3BMKaTesICTBA Ca CBbP3aHM C MHCTA/IMPAHETO, KOHCTPYKUMATA
Ha OCHoBaTa M eKcnsoatauma/noaapbrKkarta. KbM gHEWHMA MOMEHT MHBECTULMOH-
HUTe pa3xoan ca 50-100% no-BMCOKM, OTKOJIKOTO 3a Ha3€MHM LIeHTpa/i1, HO Mo-Ha-
TaTblUHAaTa Hay4yHO-M3C/IeA0BaTE/ICKA AEMHOCT Ce€ OYaKBa Aa Hama/siM pas/iMKaTa B
6baeLle.

OcBeH TOBa, TEXHOMOMMATA 3a NJaBalM BATbPHM MESHUUM NPOADbIKBA Aa ce
yCbBbpLUIEHCTBA. lhaBawy MHCTaNauum LWwe HanpaBAT HEHYXXHO CKbMM OCHOBUTE Ha
MOPCKOTO AbHO, HO B CbLLOTO BpeMe Ce MOABAT HOBM Mpeam3BMKaTesICTBa, KaTo
HarnpMmep pMCcKa OT MOBMLLEHO M3HOCBAHE M YBEJIMYEHM Pa3Xo4M 3a 3aKpenBaHe U
CBbp3BaHe KbM MpexaTta. Kato Havano, nnasawmre TypouHM MoXKe da 6baat Aao-
6po pelleHne B 061aCTM MO CBeTa C HeLOCTMUI Ha CBOGOAHA 3eMsA, A06pU BATHbPHM
YyC/IOBMSA B MOPETO, KaKTO M HEO6XOAUMOCT OT YBE/IMYaBaHe Ha eHeprumHuTe aoc-
TaBKK. ToBa ce oTHacA 3a CALL, AnoHusA 1 cTpaHMTe CbC CbLLECTBYBALLM KpaMbpeK-
HU MHCTaslaumM 3a 4OOMB Ha HedT U ras.
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lll.2. BogHOENeKTpU4YEeCKMN CUCTEMMU

111.2.1. KoHyenyusa

EcTecTBEHMAT UMKDBA HA BoAaTa Ce 3a/IBUKBA AMPEKTHO OT C/TbHYEBA EHEPIrUA.
KoraTto cnbHUeTo 3arpsBa BogaTa B MOPETO M MOBBbPXHOCTTA Ha BoJlaTa ce noJiyyaBa
M3napsiBaHe M BoJaTta ce m3aura noz cdopmarta Ha BoAaHM napu. BogHaTa napa ce
nsaura. Korato BogHaTta napa JOCTMrHe no-BMCOKM C/IOEBE BbB Bb3/yXa Ce OX/laxK-
Jla M Naga noj cdopmaTa Ha AbXJ, rpagyllka Mam cHAr. Bogata Tede no ectecTBeH
MbT KbM HaM-HUCKOTO HMBO M CE MPEHacs Mo 3eMHAaTa NMOBbPXHOCT Ype3 MoToumTe
WU PEKMUTE U HaM-HaKpasa AoCTMra 1o MOPeTo, KbJETO OTHOBO Ce m3napsBa. Karto ce
OCTaBM BOJAaTa Aa NpeMMHaBa npe3 TYP6MHU MO MbTA CU KbM MOPETO, HUE MOXKEM
[la M3BJIEYEM M0/13a OT KMHETMYHATA EHEPIrUs Ha ABMMKELLATa Ce BoAa 3a NPou3BoJ-
CTBO Ha eIeKTPOeHeprums.

06eMbT M HanopbT Ha BoAaTa onpeaesnsaT noTeHuuaaHaTa eHeprusa oT BoJona-
Ja. HanopbT Ha BogaTa e pa3/iMkaTa BbB BUCOUYMHATA MEXY BIMBAHETO B pesep-
BOapa MU NMpu U3XoJa Ha eNleKTpoueHTpanaTa. Bogarta ce HacoyBa KbMm LWAXTU Moz
HanfAraHe, BOAELM HAA0/ly KbM LEHTPana, KbAeTo yAps poTopa Ha TypbuHaTa noj
BMCOKO HanAraHe. KMHeTUMYHATa eHeprms Ha BoAaTa ce npejaBa Ypes3 KapAaHHMSA
BaJl KbM r€HepaTop, KOMTO A Npeobpa3yBa B e/1eKTpUYECcKa eHEprus.

BEL| moraT aa 6bAaT pasfeneHu Ha 6a3aTa Ha Ha/lIAraHeTo Ha JiBa BUAA: HUCKO
M BUCOKO HAMOPHM €NEKTPOLIEHTPAN.

HMCKO HanopHWUTE LEeHTpasM YecTo M3Mo/s3BaT rosisM o6em Boja, HO MMaT
HMCBK HAMop, KaTo Npu e/IeKTPOLEHTPaIMTE Pa3noJIoKEeHW Ha peKa. TbM KaTo pe-
ryJIMpaHeTo Ha MOTOKa Ha BoJaTta € Tpy/JHO, BoJaTa Ce M3MoJi3Ba, KoraTo TakaBa
e Hasmue. O6eMbT Ha Npou3BeAeHaTa e/IeKTpUYecKa eHEprus ciefoBaTesiHoO ce
yBe/IM4aBa 3HaYMTEJIHO, KOraTo peKkaTa Teye Mno-nbJ/IHOBOHA Npe3 NPOJIETHOTO CHe-
rOTOMEHE MJIM KOraTo BaJIEXXMTE Ca MHOIO BMCOKM. PeKaTa e npenpeyeHa oT LeH-
TpasnaTa, 3a Ja ce oTBeje BojaTa B eAHa MK noseve TypbuHu. Cnes Kato e 6una
eKcnjoatMpaHa B TYp6UHMUTE, BoAaTa M3TMYa B peKaTa noJ LeHTpana.

B1COKO HaNopHMTE BOAHOENEKTPUYECKU LIEHTPA/IM 0GMKHOBEHO Ca M3paboTe-
HM TakKa, Ye Jla Ce M3M0JI3Ba BUCOKMSA HAMop, HO Npu No-Maibk o6emM Boaa, OT KoJi-
KOTO MpU MHCTasauumuTe No pekata. MHOro BMAOBE OT Te3M LEHTpa/IM CbXpaHABaT
BoJa B pe3epBoapu. Bogata 06MKHOBEHO ce MpoKapBa OT pe3epBoapa A0 LIaxTu
noA HansAraHe. Ha AbHOTO Ha wWaxTaTa Noj HansraHe, BojaTta ce pasnpeaens u ot-
BEX/JA Ype3 TPbOU [0 pas3IMyHMTE TYp6UMHU. Mopaau ronemmsa Hamnop Ha BoJara TA
€ noj BMCOKO HansraHe. HansraHeTo Ha BojaTta 3aABMXKBa TypbMHa M MHEpUMATA
oT TypbuMHaTa ce NpexBbp/s Ypes3 Ba/i Ha reHepatopa. CbBpeMeHHMTE BMCOKO Ha-
NMOPHM €/IEKTPOLEHTPaIM 06MKHOBEHO Ca NOCTPOEHU B CKanM. EnekTpoueHTpanaTta
M pe3epBoapa 3a pery/MpaHe ca CBbp3aHu C TyHe/IM B CKaJlaTa MM TpboonpoBoam
HaZ0/1y NO MJIAHWMHCKMA CKJIOH. Pe3epBoapym no3BosiABaT NO-ro/ifAM AA1 OTTUYALLM ce
BOAM Zla 6bAaT M3M0JI3BaHM NPM NPOU3BOACTBOTO Ha eHEprus. Te 06MKHOBEHO MMaAT
No-rosiiMa MHCTa/IMpaHa MOLLHOCT OT MOCTPoeHuTe no pekmTe BELL, HO no-KpaTbk
nepuo/ Ha M3MnoJi3BaHe.
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Pa6omHu npuHyunu Ha BoOHama eHepaus

111.2.2. Pe3epsoapu 3a cbxpaHeHue Ha sooama

Pe3epBoapbT 3a CbXxpaHeHWE Ha BOJA € eCTeCTBEH WUJIN U3KYCTBEH 6acerH 3a
HaTpynBaHe Ha BOAa B nepmnogmn C BUCOK NMpMTOK N HUCKO I'IOTpe6I'IeHl4€ M 3a 3axBa-
LiaHe Ha BOZa B nepmoanm C HUCbK NPUTOK N1 BUCOKO n0Tpe6neHl4e. C APYIrU AyMH,
pe3epBoapbT 3a CbXpaHEHME Ha BOJa Ce€ M3M0Ji3Ba 3a perysimpaHe Ha nponsBoa-
CTBOTO M Nopaan TOBa 4HeCTO CE HapM4ia peryaaumMoHEH pe3epBoap.

Mo BpeMe Ha CbXpaHeHue, No-rosiiMa 4YacT OT KaHasla ce M3MoJi3Ba B Mpoms-
BOACTBOTO Ha eHeprua. EnektpoueHTpaamTe C Aeno Cblo ca noaxo4Awm 3a 6'b|330
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peryamMpaHe Harope 1 Hazlo/1y Ha NPOM3BOACTBOTO (KOHTPOJ Ha HaToBapBaHeTo). Mo
TO3M HAYMH LIEHTpaslaTa MOXe Za NpoM3BeXkKAa noBeye npes AeHs, Korato notpe6-
JIEHUETO J0CTMIra CBOA MAaKCMMYM B CPaBHEHME C TOBA Mpe3 HoLUTa.

Pe3epBoapy 3a CbXpaHEHME MOXKEe Ja Ce M3M0/3BaT 3a CbXpaHABaHe Ha Boja
Mo BPEME Ha Ce30Ha, KOraTo KOHCYMaLMATA Ha BOAA € HMCKA M KOraTo Hy/arta oT
eHeprus e no-rosisMa. ToBa ce Hapuya Ce30HHO peryampaxe. [pomssBoauTenmTe Ha
eHeprusa Cbllo MoraT Ja 3aZbpyaT BOZa B pe3epBoapmTe 3a CbXpaHEHME Mo Bpeme
Ha NepuoaM Ha HaBOJHEHMA M [a NycKaT BojaTa Mo Bpeme Ha 3acyluaBaHe. Cnejo-
BaTe/IHO PEry/IMPAHETO Ha pe3epBOapuTE 3a CbXPaHEHME MOXKeE /1a Bb3JeMCTBa M 3a
HaMaNifiBaHE Ha HaBOJHEHMS.

Pe3epBoapumTe 3a CbXpaHeEHWE U perynaumsa Moxe Aa 6bAaTt onpeaeneHu 3a
CbXpaHABaHe Ha BOJa 3a HAKOJIKO Ce30Ha. ToraBa Te Ce Hapuyat Le/loroAmLIHM
pe3epBoapu 3a CbXpaHeHue.

Npou3BOAMTENNTE HA EHEPIMA MOXKE A1a MOCTMIHAT MKOHOMMYECKa neyasi6a ot
M3MOMMBAHE Ha HUCKO NIEeXaLLMTE BOAM [0 pe3epBoapu 3a peryiaums M CbxpaHeHue
C Mo-rosiAiMa BMCOYMHATa Ha MajiaHe, 3alljoTo NoTeHLUMaHaTa eHepra Ha BoaaTta ce
yBe/IM4aBa MporopLMOHa/IHO Ha Hanopa Ha BojaTa. KoraTo LieHWTe Ha eHepruaTa
Ca HUCKM, MOXKe Aa 6bjie NeYemBLIO NPOM3BOAUTENMTE A M3MO/3BAT eHeprua 3a
3a/IBMKBaHe Ha BojaTa /10 No-BUCOK pe3epBoap 3a CbXpaHeHMe, TaKka Yye BojaTa Ja
MOKE Jla Ce M3M0/13Ba 3a NPOM3BO/ACTBO B NEPMOAN C BUCOKM LIEHM.

111.2.3. MMpumokK Ha s8oda

MpUTOK € KONMYECTBOTO Ha BoAaTa, KOATO TeYe A0 e/IEKTPOLEHTpaia OT Lesms
HeMH BoJocbopeH 6acelH. Bogoc6opHa nol e nouita C APEeHax [0 onpeaeseH
M3MnycKaTesieH 0TBOP, HaNpUMEP, pe3epBoap 3a CbXPaHEHME MM BNyCKaTe/IEH OT-
BOp [10 e/leKTpoueHTpasa. Banexure ce pa3nmyaBaT OT MACTO 40 MACTO Npe3 ce30-
Ha. CbLUO Taka 4YeCcTo e Ha/MLUe roJIIMO pa3iMyMe B NpUTOKa OT roauHa A0 roayHa.

11l.2.4. pedu3sukamesicmsa nped no-HaAMAMbWHOMO pasz2pbWaHe Ha
XudpoeHepausma

XMp,poeHeprMﬂ € Halnb/IHO pa3BMUTa TEXHOJIOIMA. He ca HeO6XO,£I,l/IMl4 ronemum
TEXHOJIOTMYHUN OTKPpUTHUA, 3a Aa Ce€ AOopa3BHeE. B'b3,£l,el\;iCTBl/IeTO BbpXYy rnpupojata 1
OKOJIHaTa cpeja € rojiaiMo npeam3BmKaTesICTBo 3a BOAHOENIEKTPHUHECKHNTE LEHTPaA-
nn. npOMeHM B NOTOKa Ha BOZAaTa MOXKe [Aa MNOBJ/IMAAT Ha XKMUBOTa HA KNBOTHUTE U
q)nopaTa, a BOJoeMUTe MoraT Aa 3aemMart ronemum naowm 3ems. loseye l/IHd)OpMa-
unAa ce HaMmmpa B 4HaCTtTa OTHOCHO €KOJIOrM4YHUTE nocaneamumn ot XmapoeHeprmarTa.

MKOHOMMYECKUAT PpHUCK B XMApOGHepFMI‘/’IHM NPOEKTU MOXKE [a 6'b,£l,e ro/1AM, 3a-
LLOTO TE€3UN MNPOEKTHU Ca MHOIo KanmtaJioBo MHTEH3NBHMU. C'bU.l,eCTByBa HECUTYPHOCT
Nno OTHOLWEeHME LEHNTE Ha EHEPIrNATa B 6b,qeu1,e, KaTo pa3xoamTe 3a U3rpaxagaHe 1
npom3BoACTBO Ha BOAHO €JIEKTPHUYHECTBO Ce€ pa3/indaBaT CUJIHO OT €JIEKTPOLEHTPA-
J1a O eNeKTpoueHTpaJla, Kato €Ha OT OCHOBHMTE MPOMEH/IMBA € TOJIEMUHATA Ha
LUeHTpa/iaTa. ManbK reHepatop M3nCKBa I'Ipl/I6ill43l4TeﬂHO TOJIKOBa Xapa 3a pa60Ta
M noaapbrKKa KOJIKOTO MU IrOJIAM. Monemunte BEL', OOGMKHOBEHO MMAT MO-HUCKA LEeHa
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Ha KmMaosaTt. B cpaBHeHWe C ApyrY U3TOYHUUM HA eleKTPOeHeprmsa, NpomM3BoACTBe-
HUTe pa3xoau 3a BELL ca okono egHa TpeTa OT pa3xoamTe, CBbp3aHM C M3KOMNaeMu
€HEePrMMHU U3TOYHUUM (ras, Bbrama uam HedT) MM aTOMHU eNleKTPOLEHTPaM.
OcHOBHMAT hakTop 3a pas/iMKaTa B MPOM3BOACTBEHMTE pa3XxoaM Ca pa3xoamTe 3a
rOpMBO 3a NPOM3BOACTBOTO Ha eHeprua. Pa3xoamTe 3a UeHTpasiaTa BKJIYUTENHO
KanuTaaoBuTe pa3xoAM 3a BOAHOENIEKTpPUYEeCKa LeHTpana ca nogobHW Ha TesM 3a
aTOMHa eJIeKTPoLEeHTpasia U MasKo NMO-BMCOKM, OTKOJIKOTO 3a LieHTpaau C M3Kona-
eMM ropusa. TbM KaTo ,,ropmBoTo® 3a BELl e 6e3nnaTtHo, 06lMTE pa3xoam 3a Ku-
JloBaT-4yac B NOBEYETO C/lyvaMm Ca Mo-HMUCKM, OTKONIKOTO 3a AAPEHUTE LeHTpaau Uam
e/IeKTpoLeHTpaauTe C U3KoNaemum ropmea.

ApyroTo roasmo npeAmM3BMKaTesICTBO € 3aBMCMMOCTTA OT AbXA0BeTe U N0 TO3MU
HAYMH M OT MPOrHO3MTE 3a BpEMETO. XMAPOEHEPIrMMHO AJOMUHUPAHA €/1eKTPOEHEp-
rMMHaTa CMCTEMA € YA3BMMA CMPSMO FOJIEMUTE Pas/iMums B PEXKMMA Ha BaleXUTE.
Mo Tasn NnpuYMHaA cMCTemMaTa € MHOro 3aBMCMMa OT MHTerpMpaHaTa TpaHCMMCUA Ha
eHeprua A0 ApYr1 eHepruMHU CUCTEMM.

Han-HoBUTE BOAHOENEKTPUYECKM LIEHTpa/IM B CBETA LWe 6bJaT NOCTPOEHM B
pasBuBalLMTE Ce CTpaHU. B pasBuBalLumMTe Cce CTpaHU roiemMmTe MHBECTULUMU U Ab-
rMAa CPOK Ha noracsisaHe Ha BELL Moxe ga 6bae olle no-rosisMmo npeau3BuKaTesiCTBo
OT KOJIKOTO KbAeTo U aa e gpyrage. J/luncata Ha KOMNETEHTHOCT Ha MECTHO HUBO
4ecTo e Npob6aeM, KaKTO KoraTo CTaBa AyMa 3a XMAPOIOXKKM AaHHM, YrpaB/ieHWe Ha
NMPOEKTU 1 0COBEHO eKCcnaoaTauma U NogapbiKKa.

B rbCcTO HaceneHuTe CTpaHu, XxopaTta 4ecTo XXMBEAT B 06/1aCTH, KOMTO Ca 3aBU-
peHu. EcTecTBeHO, aKo xopaTa TpsbBa fa ce NpeMecTAT ToBa € roas Mo npeam3Bu-
KaTe/ICTBO 32 €ANH XUAPO MPOEKT.

l1.2.5. Cpepu Ha npunoxkeHue

BoaHata eHeprms MMa HAKOJIKO NpeAUMMCTBA B CPaBHEHWE C MHOTO ApPYru u3-
TOYHMUM Ha eNEeKTpUYeCcKa eHeprmsa. BogHata eHeprms € Bb306HOBAEM M3TOYHMK Ha
€Heprus, KOMTo MMa CaMO MaJTbK NPUHOC 3a 3aMbPCSABAHETO Ha Bb3/yXa, KUCEUH-
HUTE AbXKAO0BE MM 33 EMUCUMTE OT NMapHMKOBM ra3oBe. BogHaTa eHeprua gonpu-
HacA 3a Hama/ifABaHe Ha M3MON3BAaHETO Ha M3KOMAEeMMU EHEePruiHU U3TOYHMLM KaTo
netpos, ras uau ebravua. CpeaHmrte emucun Ha CO, oT NMpoM3BOACTBO Ha 21-Te
HalM-rofiemm NpousBoanTesIM Ha enekTpoeHeprma B EC-15 ca 358 kr CO,/MWh npes
2003 r. [PWC, 2003]. B cpaBHeHHE C eMUCHMUTE OT NPOM3BOACTBOTO B TUMMYHA HOP-
BEYXKa BOAHOENIEKTPUYECKA LieHTpana npubaunsutenHo ca 0,15 kr CO,/MWh 1 0,7 kr
CO, / MWh 06110, BK/IOYAUTENIHO M3rPaXKAAHETO Ha efleKTpoleHTpanata [Statkraft,
2002].

XnapoeHeprms C pesepBoapu 3a CbXpaHEHME MMa BMCOKO HMBO Ha Hadexa-
HOCT. ToBa € MpPOCTO 3a KOHTPOJ1 MPOM3BOACTBOTO, KOETO € B CbCTOSHME Aa Ce
NpUCNOCo6aBa KbM NPOMEHUT B HAaTOBapBaHETO. TEXHOMOrMATa € HaaexXaHa, C Ab-
bl €KCNJI0aTaLMOHEH KMBOT, BUCOKA €(PEKTUBHOCT M HUCKM pa3xoam 3a paboTa u
noaapb)Kka. PerynvpaHeTo Ha peyHaTa cMCcTeMa AaBa MOBMLLUEH KOHTPO NpM Ha-
BOAHEHME U BH3MOXKHOCT 3a OrpaHMYaBaHe Ha CTEMEeHTa Ha LWeTHTE OT HaBOAHEHMU-
ATa, Korato A4e6MTbT Ha BoJaTa € BMCOK. PerynupaHeTto, CblO Taka MOXe Aa Mma
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WM APYrY NONOXKUTENHU e(DEKTMU, KaTo HanNpuMep 3ana3BaHe NPUTOKa Ha BoAa npes
CyXmMTe Nepmoau.

TpyAHO € Ja ce CbXpaHABaAT FOJIEMU KOJIMYECTBA €/IeKTPUYECKa eHeprua. Ta
TpAGBa ga 6bAe Npou3BeaeHa MO BpeMETOo, KoraTto we ce M3nossBa. 1031 pusu-
YyecKkM hakT e npeam3BMKATE/NICTBO 3a CMCTEMATA 3a 3axpaHBaHe. 3a pas/iMKa OT
NMOBEYETO APYr1 €HEPrMMHM U3TOUYHULIM, MPOU3BO/CTBOTO Ha XMAPOEHEPrus C pe-
3epBOapu 3a peryavMpaHe M CbXpaHEHME Ce KOpuMrmpa MHOro necHo. ToBa npaBu
XMAPOEHEPruaTa NoAxoAsLia 3a KOMOGMHMPAHE C APYrM €HEPrUMHU U3TOYHMLM.

Tasn rbBKaABOCT NpaBM BOAHOTO €/IEKTPMYECTBO MOAXOAALWO Aa 6bJe KOM-
OGUHUPAHO C APYrM Bb30O6HOBAEMWU EHEPIrUMHM M3TOYHMULM, HaNpMMEp BSTbpHaTa
eHeprua. Korato nma cnab BATbP M BATbPHUTE €NEKTPOLEHTPAIM HE NpoM3BEXKAAT
J[OCTaTb4yHO, PErYIMPYEMOTO BOAHOENEKTPMYECKO NMPOM3BOACTBO MOKE JIECHO Aa
6bAe noeTanHo BbBEAEHO B 3aXpaHBalllaTa CMCTEMaA.

Ill.2.6. Budose mexHosi02uu

I11.2.6.1. YKkpeneHu A308upu

YKpeneHuaT SA30BUP € M3rpageH OT HacuMn OT 3eMHa MJIM KaMeHHa maca B
Pa3/IMYHKU 30HU. 30HUTE Ce CbCTOAT OT pa3/IM4YHM Macu U (ppakuuu, B 3aBUCMMOCT
oT bYHKUMATA, KOATO Te e UMaT B CTpoerka. Hal-4yecTo cpellaHm ca A30BUMpUTE C
NOACUNEHO A4PO OT MOPEHU, BETOH UM acdanT, 3a06MKOIEHO OT PMATBbPHA 30Ha
OT YaKb/ M C/ief ToBa OT MpexoAHa 30Ha OT (OMHHO npecAT KamMbK. Cnex Koeto
cneABa rpy6o NpecsaT KaMbK KaTo MbJIHEXK 3a YKPENBaHE M B HaM-0TAa/IeyeHTa YacT
MMa KpPbrr OT KaMeHHM 610KoBe. /lHeC ce 13TbKBa, Ye A30BUpUTE TpAOBa Aa Ce BMU-
LIAT B MeM3axa M Aa CTaHaT 4YacT OT 3a06MKanslarta ro npupoaa. A30BUMpUTE MOXKE
[la BapupaT OT MaJIK1, KOUTO €4Ba Ce BUAXKAAT Ha TEPEHA A0 FO/IEMM KOHCTPYKLUM,
KOMTO AOMMHUPAT NeM3axa.

I11.2.6.2. bemoHHU A308uUpu

MMa peamua pasiMyHU GETOHHM A30BUPU. M36OPBT Ha TMN A30BUP 3aBMCU OT
TornorpaduaTa Ha MACTOTO. Hal-4ecTo cpellaHuTe BUAOBE Ca FpaBMTALMOHHM A30-
BUPM, MJIOCKM S30BMPU U CBOZOBU A30BUPM.

IpaBMTALMOHHMAT A30BUP, HApPMYaH CbLLO MOHO/IMTEH A30BUP € 6ETOHEH A30-
BUP, KbAETO CTABUIHOCTTA CE OCUrypsiBa OT CO6CTBEHOTO Ter/o Ha sizoBupa. CBo-
[0BU A30BMPM C€ pasnoJiarat B TECHW [OJIMHM, TaKa Y€ Ha/lAaraHeTo OT ropHara
YacT ce NpexBbp/iA Npe3 CBoAa BbpPXY CKaslaTa BCTpaHM. MM10CKUTE A30BUPU MpeX-
BbP/IAT TET/IOTO Ha CTPYKTypaTa Ha OMNOpHMU CTbA6OBE.

I11.2.6.3. BooHU nbmuwia

BoaHu nbTua oTBEXAAT BoJgaTa OT BOAHMUTE pe3epBoapu 4pe3 BnyckKaTeJiHU
OTBOPH A0 eNeKTPOCTaHUMNATA C KOJIKOTO € Bb3MOXHO MNOo-MaJlKo 3ary6a Ha Hanop “
Mo Bb3MOXKHO HaM-MKOHOMMUYECKM onpaBjaHNA Ha4nH. BoaHuTe nbTUWA MOXe Aa
Ce CbCTOoAT TYHENIN, KaHa/I1 NN Tp'b6l4, KOMTO npesexaaTt Bogata MexXAay pe3epBo-
apuTe 3a CbXpaHeHMe A0 BNyCKaTeJ/IHM OTBOPM Ha BOAHUTE pe3epBOapM, cieBaHU
OT WaxTHN noj HanAraHe man noKpuT Tp'b6OI'IpOBO,£I,, KOMUTO OTBEXaT BOAAaTa KbM
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TypbMHaTa B €/1eKTPOLEHTpasaTa M Hakpas Ao mM3xoda. BogHuaT nbT Tpsi6Ba Aa e
Bb3MOHO Jla Ce 3aTBOPM C KJlana MM JIlOK Ha BXoJa.

I11.2.7. TexHos02uu Ha BOOHU Myp6uHU

M360pbT Ha TypOMHa 3aBMCU OT ABa (paKTopa: BUCOYMHATA Ha NadaHe (Hamnop)
M KOJIMYECTBOTO Ha BoJaTa. TpuUTe HaM-4ecTo CpellaHu BMaoBe TypouHu ca llen-
TOH-, ®paHcKC- M KannaH- Typ6MHM, HO CbLUEeCTBYBAT HAKOIKO APYrM BapUauuu.

MenteHoBaTta TypbuHa € TaHreHuMasHa MOTOYHA MMIMYJICHA TypOMHa, Npu
KOATO BoZaTta Teye Nno JonuparesiHata no NbTA Ha poTtopa. J3uTe HacoyBaTt CU-
HW BOAHM CTPYyM BOJa Cpelly cepusa oT Kopu ¢ hopma Ha NbXKMUa, MOHTUPaHU Mo
pbba Ha Koneno. Bcaka Koda o6pblya BOAHUA MOTOK, KAaToO MO OCTaBA C HaMasieHa
eHeprua. MNpomsnTMyamA oT ToBa MMMYJC 3aBbpTa TypouHara. lNenToH-TypbuHata
0OMKHOBEHO Ce M3MO0N3Ba NPU LEHTPaAU C BUCOKO HasiAraHe U C OTHOCMUTE/THO Mas-
KM KoiMdecTBa Boga. [lentoHoBMTE TYpOMHM Ce M3non3saT npu Hanop mexay 500 m
2 000 MeTpa 1 egHa gobpa TypouHa MMa epeKTMBHOCT oT 91-93%.

Typ6uHata Ha ®paHCMC MMa slonaTKM KaTo TypouHaTa Ha lenTtoH. Hanpas-
NABawmTe NonaTKM HacoyBaT BoZaTa TaHreHUMasHO KbM poTopa. To3M paauaneH
MOTOK Bb3JEMCTBa Ha /IONaTKMTE Ha poTopa, KaTo ro KapaT Ja ce BbpTu. Hanpas-
NABalM NIONaTKM MoraTt Ja 6bAaT peryiMpyemu, 3a ga ce nocturHe edekTuBHa
paboTa Ha TypOGMHa 3a CbBKYMHOCTTA OT YCJIOBUATA HA CbOTBETHMA BOAEH MOTOK.
TbW KaTo BoZaTa ce ABMXKM Npe3 poTopa HEroBMAT paAMyC Ha BbpTeEHe HaMassBa,
No-HaTaTbK Bb3/IEMCTBANKM BbPXY poTopa. TypbuHUTE Ha PpaHCUC ca HaM-4ecTo
ynoTpebasaHMTEe BOAHM TYpOMHU. Te paboTaT npu Hanop 30-600 meTpa 1 gobpaTta
TYpOUHa MoXe Aa MMa edpeKTUBHOCT oT 90-96 Ha cTo.

Typ6uHaTta Ha KannaH e BMT/I0B TMN BOAHA TYPOUHA, KOATO € C peryimpyemu
oCTpueTa, KOMTO Cce nMpemecTBaT OT BOAHMA MOTOK. TypouHMTe KannaH ca 4yecTo
M3M0/s13BaHU Npu Hanop Ao 50 mMeTpa 1 KoraTo Mma rosieMm KoanmyecTBa Boaa, KakTto
NPY peYHUTE eNeKTpoLEeHTpaIM.

3a Mask1 LEHTpasiM, Npeamn3BMKaTeNCTBOTO YECTO Ce KpMe B HaMMpaHETO Ha
TYPOUHU, KOMTO MMAT BUCOKA €(PEeKTUBHOCT MpU pa3/IM4HM BOAHM MOTOLUM, BMECTO
MHOI0 BMCOKa e(PEeKTMBHOCT NPpU MaKCMMa/ieH NOTOK. ToBa € A0BEN0 40 pa3BUTMETO
Ha HOBM TYpPOMHU, KaTo TYPOMHU KpOoC-haoy MK ABYKpaTHM TypouHU. Kpoc-doy
TypOGMHaTa YaCTMYHO MPUMNOKpMBA 061acTTa Ha NpuioxeHre Ha KannaH-, ®paHcumc-
1 MenToH TypoUHUTE, HO MMa MO-HUCKA ePEKTUBHOCT. TA ce cnpaBsa C rolemu pas-
JIMKM B KOIMHMECTBOTO Ha BoZaTta M Hanop oT 2 Ao 100 meTpa. Kpoc-dnoy TypbmHmUTe
Ce 13Mno/i3BaT B Heperyampyemu manku BELL.

Mnocka TypbmHa e pa3paboTeHa 3a eniekTpoueHTpaam nog 4 MW. Tosu tmn 06-
xBaLa Hanop Mmexay 50 n 240 meTpa 1 e onpocTteHa TypomHa Ha OpaHcuc, paspabdo-
TeHa B YHMBEpPCMTETA M Hay4YHO M3c/ieaBaTesickaTta cpeaa B TpoHaxanMm, Hopeerus.

111.2.8. TexHosno2uu 3a npou3s800CMBO HA eJieKmpu4yecKa eHepaus

MexaHnyHaTa eHeprus Ha TypbMHaTa ce MpPeXBbpP/A Ype3 3aJBUKBALLMA BaJl
[0 reHepaTopa. B reHepaTopa, poTauMoHaTa eHeprus oT TypbuHaTta ce TpaHcdhop-
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Mupa B enekTpoeHeprma. [o 98,5 Ha cTo OT eHepruaTa ce npespblia B eNeKTpuye-
CKa eHeprums.

MMa aBa OCHOBHM BMAA reHepaTopu: CUMHXPOHHM reHepaTopu M aCMHXPOHHM
reHepaTopu. Ham-BaxkHaTa pa3/iMka MeXAY TAX €, Y€ CUHXPOHHUAT reHepaTtop € ca-
MOMarHeTu3upaLy 1 MoXe Aa 3axpaHBa M30/MpaHa MpeXxa, A0KaTO aCMHXPOHHUAT
reHepaTop (MOTOp) U3Terasa Heob6XoAMMMA peaKTMBEH eeKT OT esleKTpuyecKara
MpeXxa, 3a ga 6bae B CbCTOAHME Aa NpoM3BeX[a akTUBHA eHeprua. ACUHXPOHHUTE
MalMHX He MoraTt Aa 6baaTr M3MNoa3BaHUM B M30JIMPaHM MpPEXM, 3al0TO Te 3aBM-
CAT OT NoJlydaBaHe Ha HamMarHeTU3MpPaHO HaMpeXeHUe OT eleKTpuYecKaTa Mpexa.
ACMHXPOHHM reHepaTopu ce M3Mo/s3BaT B MUKPO-U MMHU LIeHTpanu (T.€. A0 OKOO 1
000 KBT), KOUTO ca CBbp3aHU KbM e/IeKTpUYecKata Mpexa.

B ueHTpanata CbLio TaKa MMa TpaHcdopmaTop. Ton TpaHchopMmpa Hanpexe-
HMETO A0 HMBOTO Ha MpexaTa. B no-ronemute LeHTpanau NpeBKAYBaTEN C K/OYO-
BE U M3MepBaTesIHa TeXHMKA. TyK MOLLHOCTTa ce pasnpeesia no BUCOKOBOJITOBU
JIMHUU MHABBH OT e/IeKTpoLeHTpanaTa.

lll.3. ChbHYEeBM eHeprMmMHU CUCTEMU

111.3.1. lNacusHa chvH4Yesa eHepauAa

MpHHUMIMTE 3@ NACMBHO CABHYEBO OTOMJIEHME HAa NMPOCTPAHCTBO MOXKE Aa ce
M3M0N3BaT AMPEKTHO 3a OTOMJIEHME HA NMOMELLEHUA CbC CAbHYEBA eHeprms. CabH-
yeBaTa CBET/IMHA MPEMMHAaBa Mpe3 CTbKAO M APYru Mpo3payvyHM mMaTepuasnu, Taka
4ye TA Aa MOXe Aa ce abcopbupa B NnogoBe, CTEHMU, TaBaH U Mebesnn. Ha cneaBawo
MACTO, TE€3M MaTepuanu oTAENAT AbJArOBbJ/IHOBA TOM/IMHHA paguaums (MHbpavep-
BEHO /ibyeHMe). TonanHata He ce 0CBO6OXKAaBa OTHOBO, 3alOTO CTBLKJIOTO He e
NpO3payHo 3a MHPpPaYEpPBEHO NbyeHUE. Te3u Npouecu NPoTMYaT NPaKTMYECKM BbB
BCMYKM Crpajm, HE3aBMCMMO OT TOBa Aa/IM Te Ca NpeAHa3Ha4yeHM 3a ToBa UM He.
Hue mMoxem aa yBesIMuMM NMpMHOCA Ha MacMBHaTa CAbHYEBA TOMJIMHA Ypes Le-
JIEHACOYEH AU3aMH U M3N0JI3BAHE HA EHEPrMMHO e(DEKTUBHM MaTEPMA/IM U peLLEHUS
B CTpoMTenctBoto. CMCTEMMUTE 3a NacUMBHA CTbHYEBA TOM/IMHA OOMKHOBEHO Ca pas-
AeNIeHU Ha Tpu:
» /JAUPEKTHU CUCTEMM, KbAETO CAbHYEBATA paguauma NpeMUHaBa B Nomelle-
HWEeTO nNpe3 OTBOPM

» Henpekn cuctemu, KbAeTo CbHYEBaTa paguauma 3arpsasa ,,Co/lapHa cTe-
Ha“. Ts ce CbCTOM OT MaTepualsl, KOMTO CbXpPaHABAT TOM/IMHATA e(PEeKTMBHO
M }XM3HEHOTO NPOCTPAHCTBO Ce 3arpsiBa OT TonJsiaTa C/ibHYEBA CTEHA

» U30nMpaHM CUCTEMM, KbAETO CIbHYEBATA EHEPrMA Ce y/1aBs B €/Ha CTas,
KOATO e oTAe/ieHa OT 30HaTa 3a XMBEEHe, 4YeCTO Ce Hapu4va CabHYeBaTa
WM CTBKIEH ABOP.

KoMnoHeHTMTE 3a nacMBHa CAbHYEBA TOMJIMHA, OOMKHOBEHO CJyXKaT 3a ABe
e eJHOBPEMEHHO: TEXHMYeCKaTa Lesl Ce OTHacA A0 M3rparkaaHeTo U Cbbupa-
HEeTO MU CbXPaHEHMETO Ha CAbHYeBa eHepruA. JonbJHUTENHUTE pa3xoam 3a M3-
No/si3BaHe Ha C/AbHYEeBaTa TOMJIMHA, MO TasW MPUYMHA Ca HUCKM MM HAAMA TaKMBa
M OCBEH TOBa MOX€ Aa HaManAT Heob6X04OMOCTTa OT TEeXHWYECKM MHCTaNaumM 3a
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oTonJsieHne.

OtBopuTe/AnpeTtypu nponycKaTt CibHYeBaTa paguauma, ako ca HaCOYEHU KbM
CNBbHUETO, HO Te CbLOo Taka M3MNycKaT M TOMJIMHATa. 3a Aa Ce YBEeJIMYU HETHUAT
MPUHOC, KOMTO € Bb3MOXHO Zla Ce M3MO0/13BaT NPO30pPLUM C U3KJIHOUYMTEIHO HMCKa U-
CTOMHOCT (MApKa Ha TonionpeMmHaBaHe). CneumasHu NoKpUTUSl, KOMTO NPOMycKaT
BMAMMATA CBET/IMHA, HO 6/10KMpAT TONJIMHHOTO M3/TbUBaHE Cera ca YecTo CpeLlaHu
NPy NPO30pLUM AOCTBMNHU B TbproBCcKata Mpexa.

Bbvnpeku ToBa MMa M nNo-HanpegHanu peweHua. EgHa ot obnactmte, KoATO
npecTaB/ifABa rosIAM MHTEpeC ca NPOo30puUM C NpPEeBK/YBaHE Ha obaMuoBKaTta. Te
MoraT Zla KOHTPOJIMpaT KOJIMYECTBOTO Ha U3JTbYBaHe, KOETO € MPOMNyCHATO HaBbTpe
MW HaBDBH Npe3 npo3opeua. MMa HAKOJIKO BUAA MNOKPUTUA, KOUTO Morat fa 6baat
perysimpaHu enekTpuyecku, JoKaTo 4pyruTe BUA0BE pearupaTt Ha TeMneparypa uim
M3NbYBaHe AMPEKTHO. B crpagmM ¢ HEO6XOAMMOCT OT OXNaxKAaHe, TaKMBa aKTUBHMU
CUCTEMM 3a perympaHe Ha B/M3allaTta C/ibHYEeBa TOMNJIMHA YeCTO Ca TOYHO TOJIKOBA
BaXXHM 3a HaMaJiIBaHEe Ha TbPCEHETO Ha OXJIaXKAAHe, KOJIKOTO U TEXHUA MPUHOC 3a
OTOMNJIEHME Ha NMOMELLEHMA.

111.3.2. CarvH4YeB8U KOJIeKmopuU 3a AKMUBHO C/IbH4Ye80 omonJieHue

EAWH cnbHYEB KONEKTOp CbbMpa CabHYEeBa pagvauma M npeobpasyBa eHep-
rmaTa B TonanHa. B HaM-npocTma cv Bua, ToM MoXKe Aa 6bae NOBBPXHOCT, KOATO €
M3N10XeHa Ha chbHUe. CBeT/IMHaTa, KOATO ce abcopbmpa OT MJI0CKOCTTa Ce NpeBpb-
wa B TonamHa. lNaoyara MMa KaHaaM, KbAeTo LMPKY/Mpa Boja UM apyra cpeja 3a
npeHoc Ha TonanHa. Cpegarta ce pasnpesens B NpOCTPaHCTBO, KbAETO € Heobxoau-
Ma TonJIMHa. MMa HAKOJIKO NPaKTUYECKM AM3aMHa Ha Tasu KOHLUenums.

C uen cabHYEBMA KoNekTop ga yHKUMOHMpA aobpe, 1A TpAbBa ga oTroBaps
Ha TPU U3MCKBaHMUA:

» [oBBPXHOCTTA Ha CBHYEBUA KONIEKTOP - abcopbaTtop - TpAGBa Ja e YepHa,
3a Ja YCBOM KOJIKOTO Ce MOXe noBeye pagvauma v Aa oTpasmv Bb3MOXHO
Hal-MasIko

» TonnnHata B abcopbatopa TpabBa fa ce npegasa eeKTMBHO Ha cpejata
MPOBOAHMK Ha TONMHA. ANYMUHMIA MM Mej, Ca A06pU NPOBOAHMLM Ha TO-
nJnHa

» CNbHYEBMAT KOJIEKTOP He TpAGBa Ja MMa TBbpAE FoJieMM TOMJIMHHK 3ary-
6U1. BbB BCMYKM, JOPM MHOrO MPOCTMU YCTPOMCTBA, CTPaHMTE M rbpba ca
M30/IMpPaHN U1 3a LieNiTa Ce U3MNoa3Ba NPo3payvyHo NOKPUTHE.

EAMH CbHYEB KOMIEKTOP CbbOMpa CabHYEBaTa €HEpPrma noBevye Uau no-manko
eeKTUBHO, B 3aBUCMMOCT OT KOHCTPYKUMATA U U360pa Ha maTtepmann. EdekTmeeH
KOJIEKTOP C HMUCKM 3arybm Moxe Aa AoCTaBM TOMJIMHHA eHeprua C BMCOKA Temne-
patypa, HO € CpaBHMUTENIHO CKbM. M0 Ta3u nNpuyMHa ce u3bupa CIbHYEB KOJEKTOP
Bb3 OCHOBA Ha HyXJMTe, KOUTO LieHTpanarta TpAbsa Aa NoCpeLLHe U NpakTUYeCKuTe
06CTOATENICTBA NO OTHOLEHME HA CbOPbBXKEHMETO. AKO € HYXKHa CaMO YMepeHa TeM-
nepaTtypa 1 eBTMH MOZEJT MOXe Ja 6bje aZeKBaTeH.

BopaTta e HaM-4ecTaTa cpefa 3a NPEHOC Ha TOMJIMHA MPU CAbHYEBUTE KOJIEK-
Topu. Bojata e eBTMHA U MMa A06DBpP TONJIMHEH KanaumTeT Npy NMPeHOC Ype3 MaJiku
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TpbOM. HepgocTaTbKbT Ha BogaTta €, Ye TA MOXKe Aa 3aMPb3HE U Ye U3TMYAHETO U
MoXe aa nospeau crpagarta. Zob6aBAHETo aHTMMPM3EH areHT u3bAarea npobaema
CbC 3aMpb3BAHETOM, HO yBE/IMYaBa Pa3XxoAMTe M PUCKA 3a Bb3AEMCTBUETO BbPXY
OKO/IHaTa cpeja.

Bb3ayxbT € No-eBTMH OT BoJaTta, TOM He 3aMpb3Ba, MaJIKM TEYOBE He BOAAT
[0 NPaKTU4eCKM npobaemu. Bbnpekn ToBa, Bb3AyXbT MMA MHOMO MO-0rpaHUYEHM
CBOMCTBA 3a NPEHOC Ha TOMJIMHA CrpAMO Bogata. MHOro no-rosiemMm Bb34yxX0BOAM
OT €KBMBAJIEHTHUTE BOAHM TPHOMU Ca HEOOXOAMMM 3a MPEXBbPJISAHE Ha TOMJIMHA.
Konektopute 3a Bb3AYLWHO OTMNJ/IEHWE Ca NO-CKbMMU M NO-MaNKO €(PEKTMBHU OT KO-
JIEKTOpUTE 3a 3aTOMN/IAHEe Ha BoAaTa.

3a NpUNoXKeHUA C BUCOKa TemnepaTypa, Ce M3Mnos3BaT Apyrv CpeAcTBa 3a npe-
HOC Ha TOMJIMHA KaTo NeTPo UM pa3ToneHa cos. Cblio TaKa € HanpaBeHO Npoyy-
BaHe 3a U3M0J/I3BaHE Ha TEYEH HATPUM.

Backward radiation loss

- Energy for
Solar radiation | 27  consumption

Absorber

Insulation

Pa6omHu npuHyunu Ha mepmasiHume yca08uUs 8 CibHYesume Kosekmopu. Yacm om cavHesa-
ma paduayusa ce ompasssa u abcopbupa om cmbK/0mo. Tosa ce Hapuya MPAaHCMUCUOHHA 3a-
2y6a, 3asucewa om babJ1a HAQpaduayusa u UsnbJHeHUemo Ha NOKpUsHuUsA cjoli u abcopbamopa.
Ocmaxanama paduayus npemMuHasa npe3 NoKpusHus csoli u 3amonsia abcop6amopa. 3azybama
Ha monJluHa 3agucu om memnepamypama pas/u4asawya ce Mexaoy abcop6amopa u OKOJTHUSA
8b39dyx. 3azybama Ha MonJiuHa Hapacmaa 8 3asucuMocm om memnepamypHama pasJiukKa.

I11.3.3. AKmusHa cavbH4Ye8a MoOnJiuHa 8 XKusuwa u oguc cepadu

B »uamwa u obumc crpaam, cCabHYEBaTa TOM/IMHA MOXE [ja CMOMOrHe 3a OTO-
M/IEHMETO HA NPOCTPAHCTBOTO M 3arpsBaHe Ha BoJa OT yewMmara. [onemu crpaam
CbLLO MOraT [ja Ce OX/IaXAaT Ype3 C/IbHYEBA eHEprus.

LleHoBaTa Bepura 3a aKTMBHa C/IbHYEBA TOM/IMHA CE€ CbCTOM OT c60pa OT CO-
NlapHa eHeprus, CbXpaHABaHe Ha EHEepruaTa, KakTo U pasnpejesieHMeTo M 3a oTo-
M/IEHME Ha MOMeELLEHMSA U / UM NPOM3BOACTBO HAa TOM/1a BoAa OT Yewmara. OcHoB-
HMTE KOMMOHEHTM B €HAa C/TbHYEBA CMCTEMA 3a OTOM/IEHME Ca C/TbHYEB KONEKTOP,
pe3epBoap 3a TOM/IMHA U CUCTEMA 3a pasnpejesieHne Ha TonamHa. EaHa paborela
CUCTEMA Ce HYXJae Cbllo OT Tpb6M, KaanaHu, MOMMM, PasUMPUTENIEH CbA MU UH-
CTanaumsa 3a peryavpaxe. MNocneaHute TpA6Ba Aa 6baaT crneumasHo aJanTUpaHu 3a
C/'bHYEBA eHeprus.
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TonrHaTa ce CbxpaHsABa 4eCcTo BbB BMCOK, TbHBK pe3epBoap 3a Boga. Ctyae-
HaTa BoJa Ce B3eMa OT AbHOTO M Ce BKapBa TOM/la BoJa HaM-0Trope 3a noJly4yaBaHe
Ha cTabunHa ctpatudmKauma. CbLio Taka MMa U Apyru BuaoBe pesepBoapy. OOMK-
HOBEHO Ce CbXpaHABa €HEPrmsa 3a NoTpebeHne 3a OKOJI0 eAuH J€EH.

HopmanHo BoaaTa B C/TbHYEBUA KOJIEKTOP HE Ce M3M0/i3Ba AMPEKTHO. BMecTo
TOBa, €HepruaTa, HeobxoAMmMa 3a OTOMJIEHME M MPOM3BOACTBO Ha TOMJla BoAa Ce
NpexBbp/isl Ype3 Ton1006MeH. KosIKOTO No-HUCKa e TeMnepaTtypaTta, KOATO MOXe Aa
Ce 33 bp’XM1 B CTbHYEBUA KOJIEKTOP, TOJIKOBA MO-BUCOKA Lie 6bae eeKTMBHOCTTA
Ha cucTemara.llogoBO OTOMN/IEHME € TEXHOI0rUA, KOATO Ce BNUCBa gobpe 3aedHo
CbC C/TbHYEBaTa TOMJIMHA, 3aW0TO HMBOTO Ha TemMnepaTtyparta B OTOMIMTENIHUSA LU-
KbJ1 € HUCKO .

KonkoTo no-70o6po e NpMNoKpMBaAHETO MEXKAY TbPCEHETO Ha eHeprusa u [oc-
TbMa A0 CbHYEBATAa EHEPrua, TOKI0BA MO-406pe We 6bae CEKTOPBT 3a NpMiaraHe
Ha c/lbHYeBa eHeprua. OTONJIEHMETO Ha NJTYBHU 6acEMHM € 0COBEHO 61aronpusaTHa
06/1aCT Ha NPUIOXKEHME, TbM KaTo BUCOKM TEMMNEPATYPU HE Ca HEOGXOAUMM, a 6a-
CEMHBT paboTU KaTo CKaj 3a CbXpaHEHME Ha eHeprus. 3a Tasu ynoTpeba ca Aoc-
TaTb4HM, C/TBHYEBM KOJIEKTOPU OT KayuyK MM NaacTMaca, 6e3 CTbKIeHM MOKpUTHA
[Perers, 1992].

111.3.4. ChrbHYeBU KOJIeKMOPHU MexXHoJ102uu

CNbHYEBMAT KOJIEKTOP € KJ/IIYOB KOMMOHEHT B CUCTEMaTa 3a CbHYEBA eHep-
rma. ToM e BaxkHa 4YacCT OT CMCTeMaTa Ha pasxoAmTe M onpeaens orpaHMyYeHUsTa
3a TOBa, KOETO CUCTEMaTa MOXe Aa OCUrypu. 3aToBa MMA HAKOJIKO BMAA, KOMUTO Ca
aganTUMpaHu KbM pas/IMMHMTE U3MCKBAHMA 3a paboTa.

MIOCKMAT CNbHYEB KONEKTOP € Har-4ecTo cpellaHuAT. Tol ce cbCToM OT NnJo-
CKM NJIACTMHU, KbAETO BogaTa Teye npe3 KaHaau. OGMKHOBEHO, C/TbHYEBUAT KO-
NIeKTop e obopyaBaH C €4HO MM NoBeYye CTbKJIEHM MOKPUTMA, 3a Aa Ce€ Hamanu
3ary6aTa Ha Ton/iMHa. KoJIKOTo noBeye YOBEK XKeslae ga Cce HaManAaT 3aryoute npu
NAOCKMA CNBHYEB KOIEKTOP, TOJIKOBA NO-MOAEPHU U CKBMNU MaTepuanm 1 TEXHOO-
rMu TpsAbea Aa 6baaT M3N0N3BaHM.

CNbHYEBOTO OTOMJ/IEHME HaM-YeCTOo € Ha eAHOMAMMIHM KbllM M PEAOBU KbLIM,
HO MOXKe Aa Ce M3M0J13Ba M B MNO-roJIieMU CUCTEMM, HaNpUMEP B KMUAULLHU BI0KOBE.

AKTMBHaTa C/llbHYEBa €HEpPruvsa B CrpagmMte € TeXHMYECKM Hanb/IHO pa3BMTa
TEXHOJIOTMA M Ce M3BbPLUBA MAJIKO M3C/ie[loBaTe/IcKaTa JeMHOCT B 061acTTa. Bb-
NPeKMU ToBa, TEXHOOMMATA € TbProBCKU He J06pe 0OMUCIEHA M MO Ta3u MpUYMHA
ce BnaraTr rojieMm ycmaua 3a npom3BOACTBEHU METOAM, MAPKETUHIOBM KaHaau U
no-epeKkTMBHa paboTa Ha MHCTaslauMATa. YBe/IM4YeHUTe 06eMMn Ha NPOM3BOACTBO Ca
BaXKHM, 3a Ja Ce HaMaJIAT pa3xoauTe.

Pa3xoauTte 3aBMCAT OT TOBa KbJe NO B CBETa CMCTEMaA Lile 6bAe M3MN0/3BaHa,
TbM KaTo NOTPE6GNEHNETO HA EHEPrUsi, C/TbHYEBOTO M3/TbYBAHE U CTPYKTYPHUTE pas-
X04M Bapupar.

EBponeMcKMAT nasap ot6ensssa 6bp3 pactex. Mpes 2005 r., ca MHCTaMpaHH
NPUGIN3UTENIHO [Ba MMJIMOHA KBaZpaTHM MeTpa CAbHYEBM KosekTopu B EBpona,
KoeTo npeAcTaBnsBa 26% yBenMyeHue B CpaBHEHME C npeaxogHaTta rogmHa. 06ulo
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O0K0/10 16 MMIMOHA KBaJpaTHM MeTpa Ca MOHTUPAHU B pa3/IM4HMU BMAOBE CUCTEMMU.
MoBeyeTo OT TAX Ca NNOCKU CbHYEBU KoneKkTopu [ESTIF, 2006].

"epmaHua, ABCTpmA 1 bpumA ca BoAeLWM, KaKTO KoraTo ctaBa AymMa 3a rogmiu-
HU NPOAaXK6M M 06LLa MHCTa/IMpPaHa CAbHYEBA NOBbPXHOCT OT KOJIEKTOPU. TbpceHe-
TO € 0c06eHOo cunHo B Knunvp, Mcnanua n Utanmsa. B noBeveTo cTpaHM, nasapbT ce
ABMXU OT 00LWECTBEHN MEPKM U MOJUTUKM.

MoBeYeTo C/TbHYEBM EHEPrUMHU CUCTEMM, KOMTO Ca MHCTaIMpaHu B EBpona ca
CMCTEMM 3a Tevalwa Tonaa Boaa B cTpaHM, KbaeTo crpagute Mmat Heo6XoAUMOCT
OT OTOMNNEHME, Na3apHMTE AAN0BE Ce YBe/IMYaBaT 3a KOMOMHUPAHU CUCTEMM, KOUTO
CblLUO AOCTABAT €HEPrMs U 3a OTOMNJIEHME Ha NOMELLEHMATA.

B octaHanarta yact Ha cBeTa, Kutan, AnoHus u CALL umat 3HauMTENHM NOLWM C
MHCTaMpaHu cabHYeBM KonekTopu [ESTIF, 2003:2]. B CALL ToBa 0CHOBHO 03Ha4aBa
HMCKO TeMnepaTypHU CUCTEMM 3a MJIYBHU 6acerHU. B Knutan cutyaumsata e MHOro
AMHAMMYHA, TaM Ca MHCTaaMpaHu nose4ve ot 60 MUIMOHA KBaapaTHU METpa C/TbH-
4YeBM KOJIEKTOPU U NMPOM3BOACTBEHUAT KanauMTeT HaaxBbpaa 13 MMAMOHaA KBagpaT-
HU MeTpa CAbHYEBM KonekTopu rogvwHo. [Li Junfeng, 2005].

bbp3mnAT pacTexX Ha CbHYEBMA €HEpPrMeH nasap, CbyeTaH C YBe/IMYaBaHe Ha
LIEHUTE HA M3KOMAEMMUTE E€HEPrUMHU M3TOYHULMU M E€KOJIOTMYHM OrPaHMYEHUS MO-
pagu U3MEHEHMETO Ha KIMMaTa NpeaocTaBA MHTEPECHU Bb3MOXKHOCTU 3a B O6bae-
we. ysenmyeHute obemMm HaMansasaTt NMpoM3BOACTBEHUTE pa3xoau 4pes no-ao06po
M3N0N3BaHE Ha KanauuTeTa M BbBEXKAAHETO Ha MO-peHTabu/IHM NPOM3BOACTBEHM
MeToaM. 3a Aa ce HaMasAaT pa3xoamTte, C/TbHYEB KOJIEKTOP MOXe Ja 6bAe MHTErpuU-
paH B TaBaH MM CTeHa. [1o0 TO3M HaYMH pa3xoauTe 3a aJiTepHaTMBHM MaTepMaIm 3a
NMOKPMBM UJIN 3a CTEHM Ce CNecTsaBaT U CbLo TaKa METOABLT NpPaBM NO-/IECHO NOCTH-
raHeTO Ha eCTeTMYECKM NPUATHU MHCTaNaUMM, KOMTO Ce XapecBaT Ha na3apa.

11.3.5. AKmusHa c/bHYesa cBemMJIUHA B8 CeJICKOmO CMmonaHCmBo U
npomuwJsieHocmma

TonamHata e Yyecto dakTop, KOMTO y4acTBa B NPOLECUTE HA NPOM3BOACTBO U
pacdmHMpaHe. Han-4yecTo cpellaHuTe 061acTi Ha NPU/IOKEHUSA Ca CylleHe, M3MMBa-
He, ouBeTABaHEe Ha TbKaHM U TOMNJIMHHA 06paboTKa Ha XpaHMUTENIHM BellecTBa. Tesun
NpoLecH 4ecTo Ce M3BbpLUBA NMpu TemnepaTtypu no-HUcKu ot 100 ° C, KoeTo e B
obcera Ha JOO6BP CABHYEB KONEKTOP. AKO € HeobxoauMa No-BUMCOKa TeMneparypa,
C/TbHYEB KOJIEKTOP MOXE Ja A NpeAoCTaBM Ha pa3yMHa LieHa, C/ibHYeBaTa eHeprus
MOKe Ja ce M3MoJ3Ba 3a NoArpsABaHe Ha Boja.

B cenckoTo cTOMaHCTBO CyLLIEHETO € BaXKEH NpoLec BbB BepuraTa Ha CTOMHOCT-
Ta. ChbHYeBaTa eHeprus e NoAxoAslla, TbM KaTo KoraTo MMa Hy»KJa OT CyLUeHe Ha
pekoaTaTa, TO MMa 1 OCTbMHA CIbHYEBA eHeprmsa. Bb3gyxbT MoXe fa ce M3nos3Ba
KaTo TOMJIMHHA cpeja, HeobxoauMaTta TeMnepartypa TpAbBa € ymepeHa 1 CucTeMmUTe
MoraTt ga 6baaT CpaBHUTENIHO NPOCTM KOHCTPYKLUMK. Zlopu U 6e3 cneumasHm CyLwm-
HM Ce pa3bupa, Ye CIbHYEeBaTa eHeprmsa M3cyllaBa peKosTata, Ho CMOCOGHOCTTA Ha
Bb34yXa Aa OTHEME BJIAXXHOCTTa Ce YBe/IM4aBa 3Ha4YMTE/THO AOPU U NpU NET rpagyca
noBuLLaBaHe Ha TemnepaTypaTta. B pasBuBawmTe ce CTpaHU CABHYEBOTO CyLUEHE
MO’Ke Aa [JOMpHHE 3a NoBMLLABaHe Ha Ao6aBeHaTa CTOMHOCT.
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TpagMUMOHHO KyNTypuTe OBMKHOBEHO Ce CyllaT Ha MoJieTo, KOeTo MoXe Aa
Aosege A0 3HauYMTeNHM 3aryoum ot Bpeamtenn. C NpocTu, MasiIKU CYLWMIHU € Bb3-
MOXHO Ja Ce CcywaT LeHHU NPOAYKTM KaTo NoAnpaBKku 1 naogose. MonemMu CyLmnaHuU
3a 06EMHU NPOAYKTU, KaTo Kade ce TecTBaT CbLO.

NHAYyCTpUanHU Npouecu B XpaHUTENIHO-BKyCOBaTa M TEKCTUIHATA NpoOMMLLIe-
HOCT 4YeCTO Cce HyXAaAT oT Temnepatypu B guanasoHa 50 - 150 ° C. YecTto ca He-
06X0AMMM pe3epBHU CUCTEMM, 3a Aa Ce rapaHTMpa NpoM3BOACTBOTO, HE3aBMCHMMO
OT BpemMeTo. [IpoMuLLNEHUTE NpoLLECU YEeCTO MMAT MaJIKM Ce30HHM KonebaHms. 3a
Temnepatypum nog 100 ° C oCHOBHO Ce M3non3BaT CTaHAAPTHUTE BUAOBE C/IbHYEBM
KOJIEKTOPM 3a OTOMJIEHME Ha MOMeLeHUA. AKO MMa HyXJa OT MO-BMCOKM Temne-
paTypu, ClbHYeBaTa CBET/IMHA TpAGBa Ja O6bJe KOHUEHTpupaHa M Ja ce MnoJj3Ba
neTpon TOMJIMHHA cpeja.

11.3.6. ChrbHYeso oxsaxo0aHe

OxnaxJaHeTo ce M3MoJ13Ba Mo MHOIo NOBOAU M MOXKE Ja 6bJe OT roIfMo 3Ha-
yeHue 3a notpebutenda. Ham-yecTmte NpMMeEpPU ca KJIMMATMKa U CbXPAHEHMETO Ha
XpaHa, Kato M1 ABeTe NPUJIOKEHMA Ca OT r0JIAMO 3Ha4YeHME 3a 06LWECTBEHOTO 34pa-
Be. B MHOro csyyam, He06X0AMMOCTTA OT OXJ1aXKAaHe € Hau-BMCOKA, KOraTo C/IbH-
LLeTo rpee 1 06paTHO, TaKa Ye CbHYEeBaTa EHEpPrMs € MHOro noAaxoAsdua 3a Tasu
uen. Npon3BoACTBO Ha Nej C NOMOLTA Ha C/TbHYEBA €HEPrua Beve e 6110 JEMOH-
CTPUPAHO Ha CBETOBHOTO M3noxeHue B lNMapuk 1878 r. [Podesser]. B MHOro yacTtu
Ha CBETa OX/Na)KAAaHEeTO € 3Ha4YMTEesIHA YacT OT BbPXOBOTO TbPCEHE Ha EHeprus u
C/TbHYEBOTO OXJlaXXAaHe Cne0BaTE/IHO MMA OFPOMEH NOTEHLMAN 3a HaMa/IAiBaHe Ha
TbPCEHETO Ha ENIEKTPOEHEPTUA B MMKOBUTE HYacoBe.

CNbHYEBOTO OXNarKAaHe MOXKEe Aa M3Moa3Ba HSAKOMKO pas/IMyHM COPOLMOH-
HU npoueca. AKO ce M3M0J1I3Ba aMOHSIK KaTo OXJlaAMTe/IHa cpeda M BoAa Kato ab-
copbuMoHHa MoraT ga 6bAaT NoCTUrHaTM cpegHn Temnepatypum nog -30 ° C. Heob-
XOAUM € TOMJIMHEH M3TOYHUK, KOMTO Mma Haa 70 ° C.

MHoro BnaoBe abCOpOUMOHHM OXNlAaaUTENM Ce npeanaraT Ha nasapa, KakTo
M NOAXOAAWM C/NbHYEBM KOJIEKTOPM CblUO C€ HaMMpaT Ha nasapa. Bbnpeku ToBa
MOXe Ja 6bae TPYAHO Ja Ce HamepAT AO0CTaBYMUM, KOMTO npeanarat UAN0CTHM
cnctemun. lMNoaxoaswm ca CblMTe BUAOBE CIbHYEBM KOJIEKTOPU, KOMTO MoraT Aa
6bAaT M3M03BaHM 3a NpoLeca Ha 3aTonasHe.

1.3.7. ChbH4YeB80 2omBeHe

3a MMAMapam xopa, AOMMHMpalLATa eHeprMiHa NoTpebHOCT e eHepruATa 3a
rotBeHe. /JlHecC TA ce nocpella ¢ AbpBa 3a OrpeB, AbpPBEHU Bbr/MLWa, Top, a B rpa-
JoBeTe CbLOo KEPOCUH U nponaH. [locneaHuTe ca CKbnuM 3a noa3BaHe oT 6e4HOTo
Hace/fieHne, a B MCTO HaceNeHMTe PalOHM JOCTbMa 4O AbpBa 3a OFPeEB YECTO €
HegocTatbyeH [CaHra, 2003]. Bb3MOXHO e Aa ce 13no/i3Ba CAbHYEeBaTa eHeprms 3a
rOTBEHE,N Ja ce CnecTA Ha XopaTta 3HayMuTesIHW pa3xXxoAM U M3MON3BAHO BpeMe 3a
CbbMpaHe Ha AbpBa 3a Orpes.

HAKoNKO chbHYeBM NevykM ca 6uaM paspaboTeHM 3a JOMAKMHCTBA M 3a KeTb-
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PUHI LIEeHTpoBe (Hanpumep yumauila). Ham-npoctata neyka € KyTmaTa rotBapcka
neyka. Hammpa ce B HAKONIKO BapMaHTa, KOMTO 4YeCTO ce NpaBAT OT OOMKHOBEHM (HO
He TOJIKOBA U3APBHXKANBU) MaTeprann. TA ce CbCTOU OT M30/IMpaHa KYTUA CbC CTbK-
JIeH Kanak, a 4ecTo U eauH pedIeKTOpeH NaHe KaTto Kanak. XpaHaTta ce nocTass
B YepeH CbA 3a rotBeHe C NAbTHO 3aTBapsL, Ce KanaK U cjej ToBa ce NnocTaBs B
KyTHATa. Bb3MOXXHO € Aa ce NoCcTUrHe Temnepatypa B rpaHmumte Ha 80-130 ° C, Ho
€ HeobX04MMO NnoBeYe BpeMme 3a NpUroTBAHE Ha XpaHaTa, B CpaBHEHME C FOTBEHETO
B KaMMHa.

MMa 1 HAKONIKO BMAA, KbAETO CAbHYEBaTa CBET/IMHA Ce LEeHTpUpa BbpXy 4vep-
HU CbAoBe 3a rotBeHe. Te CbLECTBYBaT, KaKTO 3a HYXAUTe Ha JOMaKMHCTBATa,
Taka M 3a KEeTbPMHI LEeHTpoBe. 3a NoCAegHUTE MMA CNBHYEBU KYXHU C akyMy/IMpaHe
Ha eHeprusa, Taka 4Ye e Bb3MOXHO Aa ce roTBu npes uaaaTta Beyep.

11.3.8. EHepaonpou3800CcmMB0 - MepMaJiHuU cucmemu

[MoBe4eTO OT CBETOBHOTO €/1EKTPMYECTBO CE NPOM3BEKAA OT NapHU TYPOUHM B
TEL, 3aaBM>XBaHM C eHeprusa oT BbramLLa Mam agpeHo ropmeo. CabHYeBaTa eHeprus
MOKe [a Ce M3MO0J13Ba 3a FeHepMpaHe Ha napa 3a NapHM TypouHM. 3a Ja ce NOoCTMmr-
HaT He06XoAMMMUTE BUCOKM TemnepaTtypu ot noseye ot 350 ° C, chbHYeBaTa CBeT-
JIMHa TpAGBa Aa 6bAe KOHUEeHTpMpaHa. CUCTEMM, KOMTO KOHLUEHTPMpAT CBET/IMHATa
noseye OT AeceT NbTU ,,BMXKAATY caMo eHa MaJika 4YacT oT Heb6eTo. Ha npakTuka
Taka Te MoraT Ja KOHLEHTpUpaT eAMHCTBEHO MpsiKa CNbH4YEeBa CBET/IMHA. [Mopaau
Tasn NpMYMHa, CAbHYEBUTE TOMJIMHHMU LEHTPaM TpA6Ba Aa 6bAaT pa3nosoKeHU B
PaMOHM C MHOIO ICHO BpeMe. ONTUYHU CUCTEMM, KOMTO KOHLIEHTPMpPAT CBET/IMHATA
TpA6Ba Aa 6bAaT HACOYEHM KbM CBbHLUETO npe3 usaioT1o Bpeme. CnegoBaTtesiHo, Te
Tps6Ba Aa 6bJaT 060py/IBaHM C YCTPOMCTBO, HApEYEHO , Tpakep*, KOeTo MM No3Bo-
NfABa Aa cneasat ABMMKEHMETO Ha CABHLETO MO HEGOCK/IOHA HENPEKbCHATO.

TonnoenekTpuyecKkaTta LEeHTpasa € C/I0XKHa MHCTanaums, CbCToALla Ce OT KO-
JIEKTOp MM 061acT OT ornegana, CUCTEMa 3a reHepupaHe Ha napa, TYpOMHM, OX-
Naxaawy CUCTEMM M HAbop cnomaraTesiHM cMcTemu. Bce nak, ronsamMa 4acTt oT Tesu
LEHTPa/IM C€ CbCTOAT OT KOHBEHLMOHA/IHM TEXHONOMMM, KOMTO MOKa3BaT 3HauYUTEN-
Ha no mawab MKoHomMA. ETo 3awo, roneMm CAbHYEBU TEPMUMYHM LEHTPaAM MoraT
[la NpOM3BEXKAAT €/IEKTPMYECKA EHEPrMs Ha MO-HMCKA LieHa OT COJIAapPHU KNETKM.

Bepurata Ha CTOMHOCTTA 3a TEPMaJIHM COJIAPHM E€/IEKTPOLIEHTPaIM B rosiAsma
CTENeH e CbliaTa KaTo Ta3M 3a KOHBEHLUMOHANHUTE LEHTPasM M BKJOYBA OCBEH
CNbHYEBM creymMdUYHU KOMNOHEHTU KaTo ornejana, MoAEPHM CTbHYEBM KOIEKTO-
pu, bydep 3a CbXpaHEHUE M CBbP3aHaTa C TAX MEXaHMKa, CTaHAAPTHUTE KOMMOHEH-
U, KaTo TPpbOM, TONJIOOOMEHHULM, TYPOUHU, CUCTEMU 3@ KOHTPOS U T.H. BCUUKMK
MbJIHOMALLAGHM LEHTPa/IM MMAT pe3epPBHU FrOpPesIKM, 3a Ja NoAAbpKAT €NEKTPOLEH-
TpanaTta B paboTeH peXMM, KoraTo BXoAAWOTO U3/TbYBAHE € HEAO0CTAaTbyHO.

111.3.9. lNpou3sodcmBo Ha eJleKMpUYeCKa eHepaus - CO/IapHU KJ1emKu

EaHa cibHYEBa KNeTKa ce CbCToM OT MOJYNPOBOAHMK, KbAETO npeaHaTta U 06-
paTHaTa CTpaHa ca 6u/M 06paboTeHM (NernpaHu), Taka 4ye imueBaTa CTpaHa O6MK-
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HOBEHO MMa M3J/ILWIBK OT CBOOOAHM ENEKTPOHU, a O6paTHaTa CTpaHa MMa AeduumT.
MoHAKora ToBa Ce M3BbpLUBA MO 06paTHMA HauMH. B npocTpaHCTBOTO MeXay ABeTe
061acTU, Ce Cb3jaBa €/IeKTPUYECKO MnoJjie, KOeTo T/Jacka CBOOOAHUTE eNIeKTPOHM
KbM MpejHaTa CTpaHa Ha KaeTKkata. CBbp3aHMTE e/IeKTPOHM B C/TbHYEBaTa K/eTKa
MOXKe Aa noemaT eamH GOTOH M MO TO3M HaYMH Aa CTaHaT MOOMAHK. [ToBeyeTo OT
TAX Lie 6bJaT YI0BEHU OT 06/1acTTa B MHTEpPdENCca 1 TpaHCNOPTMPaHM Z10 NpejHaTa
CTpaHa Ha KneTKute. AKo npeaHaTa UM obpaTHaTa CTpaHa ca CBbpP3aHM C e/IeKTpuye-
CKa BEpUra, eJIeKTPOHbT MOXKE Ja CBbpLUM MoJie3Ha paboTa B e4Ha KpYLUKa, efekK-
TPUYECKM ABUraTesn, KOMMTbP U APYry NOA06HM.

Bb3MOXKHO € ga ce npom3BeXAaT CONMApHM KNETKU OT LUMPOKA rama MaTepuma-
M. CbLyo TaKa € Bb3MOXHO Ja Ce M3M0/3BaT KOMOMHALUMM OT MOYNPOBOAHMULN U
MeTanu, NosiynpoBOAHULM U eNeKTPOAUTU. [JHec, BepoATHO noBeyve oT 90 Ha CTo
OT NPOAYKTMTE Ha Na3apa Ce OCHOBAaBAaT Ha MOHO-MIM MYJTUKPUCTAIHU CUSIULMEBMU
KNETKM.

4 ¥ -
O—

HAkou npaBAT pasrpaHMyeHue MeXay KpUCTasIHM CUSIMLMEBM CONAPHM KNETKM
M TbHBK C/IOM KJIETKM. Bepurarta Ha CTOMHOCTTa M 3a AiBaTa BMJa CE XapaKTepusupa
C TOBa, Y€ C€ CbCTOM OT KAYECTBEHW MaTEpPMA/IM C TOYHO OMNPEESIEHN CBOMCTBA.
M3MCKBaHMATA KbM CypOBMHaTa, NPOM3BOACTBEHUTE MPOLECU M KOHTPOSA Ha Ka-
4YeCTBOTO Ca MHOIO CTPOru.

CypoBuHaTa 3a KBapLOBMTE CUJIMUMEBU COMIAPHMU KJIETKM € KBapLOB MACHK OT
npupoaHu 3anexu. Cnepg ToBa CypoBMHaTa Ce NpeYMCcTBa B METaNYprmyeH npouec,
KbAETO Ce pa3TonsaBa NACbKa M 3aMbpCABAHETO Ce OTCTpaHABa C NOMOLUTA Ha M3-
BarKAallM LNaKaTa J06aBKM.

XapaKTepHO 3a KpUCTa/JIHUTE CIbHYEBU KNETKM €, Ye MbpBO TpAbBa Aa ce
npousBeae MaTepuan, KOMTO Ce€ CbCTOM OT TFOJIAM MM 3a MpeArnoyYUTaHe Camo
€MH CUIMUMEB KpucTan. Ham-yecto ce npaBAT UMIMHAPUYHU (MOHOKPUCTAHU
KNETKU) UNKU KBagpaTHM 610KOBEe (MHOrOKpUCTanHM Knetku). Cnea ToBa KpucC-
Ta/IHUMAT 610K TpAGBa Aa 6bAe Haps3aH Ha TbHKMU NJITACTUHKM, OT KOMTO Aa 6baaT
npomsBoaeHn conapHu knetkn. Camo egmH npomssoaguten (REC) cam m3Bbpul-
Ba BCMYKM CTBMKKU OT npepaboTKaTta Ha CypoBMHaTa A0 MOAY/IM, KOMTO Ca roto-
BM 3a NpoJarkba, AOKATO NOBEYeTO APYrv KOMMNaHUM ca CrneumanmsmpaHi B e4Ha
WU HAKOJIKO OT CTBMKMTE MO BEpMrata Ha CTOMHOCTTAa. XMMMUKAIUTE, OrHMlLaTa
B LWAXTHMUTE NeLwm 1 abpasmBHM MaTepUasiM, KOMTO ca Heob6XxoaMmMM nNpr1 06paboT-
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KaTa Ha CUJIMLUMM C HYXKHOTO ,,CO/TapHO KAYeCcTBO“ M HapSA3BAHETO CbLUO Ca BaXKHM
NPOAYKTM BbB BEpUraTa Ha CTOMHOCTTA.
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CNnbHYEBM KNIETKU, Bb3 OCHOBA Ha TEXHOIOMMMTE 3a TbHBK DU/IM Ca 3HAYUMUTEN-
HO MO-TbHKM OT KNETKMTE Ha KPUCTANIHUSA CUZIMLMKU, C PAa3MEPU CaMO HAKOJIKO MM-
KPOMETpa OT aKTMBHMS MaTepuasl OT Hau-TbHKUTE BUAOBE. BCUUKKM nponssoanTem
Ha TbHKMU (ODMIM KNETKM yNpaBasaBaT Us/iaTa BepMra oT 3aKynyBaHETO Ha CypOoBMHaTa
[0 3aBbpLUBAHETO Ha MOAYMUTE B PaMKUTE Ha CblUMA 3aBoA. [Ipm noBeyeTo TeXHO-
Normn, epeKTMBHOCTTA Ha NpeobpasyBaHe Ha €HEprmsa € 3HauYMTesIHO MOo-HMUCKa OT
TbHBK PMAM naHen (6-9%), OTKONKOTO NpuU NaHeN Bb3 OCHOBA Ha KPUCTANEH CUJIU-
umm (12-18%).

ConapHute KNneTtkn aasaT UM3XOA4HO HanpexeHue ot okono 0.3-0.6 V, B 3aBu-
CMMOCT OT TEXHOI0rMATA. 3a Aa NoJlyYyMTe NpakKTUMYEH pa3Mep Ha naHena M noaxo-
AAWO HanpeXeHue, HAKONKO KNETKMU Cce CbeaMHABAT B CEPUA B CONAPHMUA MaHes.
TUNUYHUAT NAHEN CbC CTBHYEBU KIETKM OT KPUCTAJIEH CUIULMIA CE€ CbCTOM Ha 50-
70 cepvu 1 NapanesiHo-CBbpP3aHM KJIETKM, KOUTO Ca 06XBaHATU MeXAY CTbKJ/IEH MNO-
XNynakK M 3agHata naova. lNaHenvt Tpa6Ba Aa 3alMTaBa COJTAPHMTE KNETKU CpeLly
BATbP M JIOWO BpEME M 3aTOBa KA4yeCTBOTO Ha KOprnyca € MHOro BaxHo. B gonbvi-
HEeHue, naHenbT TpAbBa Aa MMa AOCTaTbYyHa MEXaHMYHA CTAOMIHOCT, 3a Aa 6baaT
3alMTEHN AENMKATHUTE CONAPHU KNETKM NPpU TPaHCNOPTMpPaHe, HanpeXeHue npu
rpagaylwKa v apyrv nogooHu.

CnbHYeBMTE NaHeNM ca CTaHAApTU3MPaHM NPOAYKTMU, KOMTO MMAT HAKOJIKO 06-
NacTU Ha npuaoxeHue. ChbHYEBUTE KNETKU Ca MHTENPUPAHM AUMPEKTHO B peauua
NPOAYKTM, KaTO HanpuMmep AXOOHM KanKysnaTopu, YaCOBHMLUM U BBHLLUHO OCBeT/e-
Hue. CucTemMmn KaTo Te3u, obaye, CbCTaB/ISBaT CaMO €4Ha MaJlKa 4YacT OT na3apa Ha



buoeHepauliHu uHcmanayuu u o6opydsaHe 129

COJTApPHU KNIETKM U HAMA Aa 6bhaT pasrfiexaaHu TyK.
Hai-BaxHMTE NpeauMMCTBA Ha C/TbHYEBM K/IETKM Ca HaAeXKHOCTa No BpeMe Ha
eKcnaoatauma 1 Ye TEXHOI0rMATa MOXKe NIeCHO Aa ce NpUCnocobn Kbm onpegene-
Ha HyZJa Mo OTHOLWIEHWE Ha BCMYKO, OT MHOIO Maslkm cMctemm (4actm ot Watt) go
MHOro rosiemMu ueHTpasam (MW). Korato cibHYeBUTE KJIETKU Ce U3MOA3BaT B MajIKM
CUCTEMM (HAKOJIKO BaTa MM NO-Masiko), Te OOGMKHOBEHO Ca BrpaZeHn B eAuH Npo-
AYKT, HanpmMmep YJMYHO OCBeT/ieHMne, (PUTHMHIM 3@ FPagUHCKO OCBET/IEHME U APy
noao6bH1. OBMKHOBEHO TE3M CUCTEMM NPEeAOCTaBAT CaMo eHa yCayra, 3a KoATo Te
ca npeAHasHayYeHM, TbM KaTo Te€ HAMAT KOHTaKT. TaKMBa NpoAyKTH Ca BCe NoBeye,
HO BCe NaK npeAcTtaBaABaT MaNbK AAN Ha Na3apa Ha COMIapHU KNIETKM.
MMa yeTupu TMMNa CUCTEMM 3a 0OLLLO 3axXpaHBaHe:
¢ CamocToATeNTHN CUCTEMM 3@ YACTHM JOCTABKMU, KOUTO OCUTYpABAT €EKTPU-
4YeCTBO 3a KabWMHMU, JOMAKMHCTBA MM Cena, KOUTO He Ca CBbpP3aHM KbM
cMcTemMaTta Ha NpeHocHaTa Mperka. Te 06MKHOBEHO Ca Opa3MepPeHM Ja OCU-
rypsBa eHeprua 3a ocBeT/ieHMe, paguo / TeneBu3nA U eBEeHTYasIHO XJia-
AVZIHUUM 1 Ce M3M0A3BaT, Korato Bpb3KaTa CbC CMCTEeMaTa Ha NpeHocHaTta
MperXka e CKbMna UM He e TEXHUYECKM Bb3MOXKHA. AKO pa3CcToAHMETO A0
cMcTemMaTa e noBeye OT JBa KMJIOMeTpa, CONlapHUTE KNIeTKU MoraT ga 6b-
AaT MKOHOMMYECKa aiTepHaTUBa 3a A0CTaBKa Ha YMEPEHU HYXAM.

¢ CamocToAaTeNHUTE CUCTEMM 3a APYrU LesIM 4eCTO AOCTaBAT eHeprus 3a
cneumdUYHM Lenm: TeNeKOMYHMKAUMOHHM, M3NomMnBaHe Ha Boda M ¢apo-
Be. Te3n cMcTtemu ce 13M0A3BaT, KoraTo € He06XoAMMO HaZEeXAHO 3axXpaH-
BaHe, a He € Bb3MOXHO Ja Ce OCbLUeCTBU CBbp3BaHe C MperkaTa 1 € CKbNo
[la Ce oCUrypu rop1Beo 3a reHepaTopuTe.

¢ Pa3npocTpaHeHWTEe CBbp3aHM C MperkaTta CUCTEMM Ca YeCTO CpellaHu B
peavua CTpaHu, nopagu wWeapu AOroBOPEHOCTU 3a cyocuanun. AnoHuA M
[epMaHMa ca BoAewmTe CTpaHM Mo TO3M MbT U MMEHHO Te3MW A0roBope-
HOCTM AoBejoxa A0 ronfAM pPbCT Ha Masapa Ha COMapHU KNeTk. To3u BuAa
CUCTEMM OOMKHOBEHO MMAT HAKONKO KW conapHu KNeTkn, HO 6uxa MOrnu
Aa 6baaTt 3HauYMTEeNIHO noBeye. Te HamanAaBaT HyxjaTa Ha noTpebuTensa aa
KynyBa €/1eKTPU4eCTBO OT MperkaTa. Bb3MoXKeH NpomM3BOACTBEH M3JIMLIBK
ce NpojaBa Ha Mpexara.

¢ LUeHTpanusnpaHu cMCTEMM, CBBbP3aHM C MpeEXaTa MoXe ga 6baat OT MHOIO

MeraBaTta M ca NpOCTO €/IeKTPOLEHTpasiM, KOUTO M3M0s3BaT TEXHOIOMUATA
Ha COMIAPHM KNETKMU, TbM KaTo €/1eKTPUYECKBOTO CE NoAaBa AUPEKTHO KbM
NpeHoCHaTa MpesKa.

EaHa cucTteMa OT CoMapHM KNeTKM ce CbCTOM U OT APYrM KOMMNOHEHTU OCBEH
CN'bHYEBM NaHenn. MNpu caMoCcToATENIHUTE CUCTEMM, HaM-BaXKHMU ca GaTepuuTe, pe-
rynatopure 3a 3apexjaHe, CBbp3BaHeTO Ha KabenunTe, MOHTaXxa Ha 060opyaBaHETo
M HaTOBapBaHETO, KaTO HaNpUMEP IaMMn U XNaaUTHULM.
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lll.4. BuoeHeprumMHmu cucTemm

Ill.4.1. pedu3sukamesicmsa npu u3noJsi3saHe Ha pecypcume

BroeHepruaTa ce M3nonsea WMPOKO MO LA CBAT. AKO M3MON3BaHETO € Hapac-
Ha/0 3HAaYUTEJIHO, pecypcuTe TpAbBa Ja Ce M3noa3BaT No-e(EKTUBHO, OTKOJIKOTO
AHec. CbLo Taka TpAbBa Aa 6bAaT M3MONA3BaHM M HA Na3apHUTE CEFMEHTU, KbAETO
He ce Non3BaT AHEC M KOMTO TpA6Ba Aa Ce M3Mo/a3Ba 3a HOBU LieJIN.

FonAmMa 4acT OT HOBMTE BGUOEHEPTrUMHM PEeCcypCu, KOMTO Ce M3MON3BaT AHEC
NPOM3X0XKAAT OT OTNAaAbYHM MPOAYKTM OT NMPOMMLLJIEHOCTTA M AOMAKMHCTBaTa. 3a-
TOBa MMAT HMCKA CTOMHOCT M Ha AHELIHMTE €NKTPOLEHTPaIN 3a peLUKAnpaHe AOpH
ce nnawa, 3a Aa nosiyyaT Ham-/IoWmMTe YacTM oT oTnagbuuTe. Korato nsnonssaHeTo
Ha 6MOEeHeprma ce yBesIMYM 3HAYUTE/THO, CEeralHMA MOTOK OT OTNaAbLUM HAMA JAa €
[0CTaTbY€H KaTo M3TOYHUK HA EHEPrUMHM PECYPCU C HUCKA CTOMHOCT U pasxoauTe
e ce yBenmyar.

PasxoamTe 3a roprBo, KOMTO KPaUHUAT NoTpeduTen Tpabea Aa naatm ca eauH
OT HaM-BaxKXHMTE (PAKTOPU, KOUTO BAMAST BbPXY KOHKYPEHTOCMOCOBHOCTTA Ha 6Mo-
eHepruaTa. TbM KaTo 6MOEHEepPrusa 4YecTo € C No-HUCKA NABTHOCT Ha eHeprusaTa ot
aNTepHaTUBHUTE rOpMBa, TPAHCMOPTHMUTE Pa3XxoAM Ca CbOTBETHO MO-TONAM AAN OT
LleHaTa, KOSITO KpalHMA noTpebuten Tpabea da naatv. Mma ronsam noTeHuMan 3a
nofobpsaBaHe Ha JIOTMCTMYHaTA BepMra 4oCTaBsLla FrOpMBOTO OT ropata M NoieTo
A0 notpe6utens.

AKO MMa BOZHa CMCTeMa 3a OTOMNJIEHME B ejHa Crpaja, TO 3aTOMJIAHETO U Ype3
6UOEeHeprma 4ecTo e NpeanMCTBO. B cilyyan Ha LeHTpasIHO OTOMNIEHNE TEXHUYECKM-
Te MHCTaJslauMM B Crpajata ca KOMMNaKTHM U MPOCTU. AKO CBBbP3BAHETO C LEeHTpan-
HOTO OTMJIEHWE He € Bb3MOXKHO, 3a Aa Ce OTOMNJ/sABa Ccrpagarta TpsAbsa Aa ce npejoc-
TaBAT MeCTa 3a OTOMJIMTE/IHA LeHTpasa M CbXpaHEeHMEe Ha ropmBo. MHOro crpaam
HAMAT Te3n yHAAMEHTaIHU NPeAnoCTaBKM U € CKbMOo Aa ce NpoMeHAT. KayecTBoTo
Ha rOpMBOTO € BaXKHO 3a 6e3npobaeMHaTta paboTa. Bbnpeku, ye obopyaBaHe, KOETO
€ B CbCTOAHME Aa M3rapsi HEXOMOreHHO FOPUBO CHLLECTBYBA, TO € CKbMNO M MOXe Aa
Ce U3Mo/3Ba CaMo B rosieM1Te LeHTpasiu. No-eBTUHaA TEXHOIOTUSA 3a FOpeHe, KOATO
MO3Ke Aa 6be 13Nno3BaHa B NO-MaJIKMTE LEeHTPaIM NOCTaBA NO-CTPOrM U3NMCKBAHUA
KbM KayecTBOTO Ha ropmeoTo. CTaHAapTM3MPAHETO Ha KayecTBaTa Ha roOpUBOTO €
Ba*KHO, 3a Aa Ce ocuMrypu 6esnpobsieMHa paboTta. MMa cTaHAapT 3a HAKOW BMOBE
61oroprea M B MOMEHTA € B X0 paboTarta no JOMbJHUTENHU MEXAYHAPOAHM CTaH-
AapTH.

3a ja MoXe ueHuTe aa 6bAaaT No-KOHKYPEHTOCMOCOOHM, TEXONOTUUTE 3a MO-
BEYETO TEYHM M ra3oobpas3HM ropmea TpsA6GBa Ja 6bAaT AOPA3BUTM U CBEAEHM A0
onpegeneH mawao.

Han-yecTo n3nonssaHata cepa Ha ynotpeba Ha 6MoeHeprmaTa € oTonaeHme-
T0. [IPOM3BOACTBO Ha TOM/IMHHA EHEPIrUsA MOXKE Zla Ce M3BbPLUBA B JIOKa/IHA OTOMNJIN-
Te/IHa LeHTpana 3a 3axpaHBaHe Ha eiHa Crpaja WM rpyna crpagy B eauH KBapTall.
B rbcTo HaceneHM paroHU C KMJIMLLHKU GJI0KOBE M MHAYCTPUAZIHM 30HM MOXKE Ja
6bAe U3roAHO Ja Ce Cb3Aaje parMoHHA TOMIMHHA MpeEKa, KOATO Aa pasnpenens
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TOM/IMHA BBbPXY MO-rosisiMa nJoly, MoXe O6M OT HAKOJKO OTOMJIUTENIHU LEeHTpasiu.
MoTpebneHneTo Ha TONJIMHHA eHeprus, T.e. rogmMwHaTta Heo6X0AMMOCT OT eHeprusa
M MOLLHOCT onpeaenaTt NoAXoAAWnA BUA Ha FOPUBOTO M TEXHONOMMATA Ha U3rapsHe.

BriomacaTa Moxe Cbluo Ja 6bae npepaboTeHa B eHEPruMHM NPOAYKTU OT BU-
COK Knac. TbM KaTo NpOM3BOACTBOTO HA €/IEKTPUYECKA eHEpPrus oT GMomMaca BMHa-
M AaBa 3HAYMTEJIHM KOJIMYEeCTBA OTNajHa TOMJ/IMHA, TOBA € HaM-NeyenmBLOo Mpu
KOMBUHMpPaHK Tonio U enekTpoueHTpanm (KTEL) T.e. eHeprunHm 3aBoam, KbAETO
ce rnpousBexja efieKTpMyYecTBo U ToMNIMHA egHOBpeMeHHO. bromacata Moxe Cbluo
TaKa Aa 6bae o6paboTBaHa A0 TEYHU M ra3006pa3HM EHEPrOHOCMUTENMN 3a MOJI3BAHE
B KOMOWMHMpPaHU LEeHTpaIv 3a NPOU3BOACTBO Ha TOMJIMHA M €HEPrUA MU B MPEBO3HM
cpeacTsa.

111.4.2. Tebpdu 6uozopusa

B MOMeHTa Hal-BayKHUTE M3TOYHMLM HA CYPOBMHM 32 BMOrOpoOBO Ca OTNAAbLM
OT npepaboTKaTa Ha HapA3aHW NPOAYKTU OT AbpBECMHA U Lienyso3a, XapT1a, Abp-
BETa M YacTu OT AbpBeETa, KOMTO HE MoraT Za Ce U3Moa3BaT 3a NPOAYKTU U YMMC OT
CTpouTesIHM oTnaabum. Jopu OT Tasm orpaHMyeHa 4acT OT M3TOYHMUM Ha BrMomaca
MMa LUMPOK CMEKTBbP OT TbProBCKM GUOropmaa:

AbpBa 3a orpes

Kopa

FOPCKMU YMMC (CTBOJIOB YMIC, 3€/1EH YMIIC)
YUMC OT CTPOMUTENIHU OTNAABUM

6pUKeTH

nenetu

B HsAKOM CTpaHM, OTNaabuM KaTo C/llamaTa OT CEe/ICKOCTOMNaHCKa AEMHOCT e Ba-
}XHa ropmeo. CnamaTa Moxe Ja 6bae 6puKeTMpaHa U eHEPrMMHUTE KYATYpU Morat
Aa ce 06paboTBaT Mo CbhLUMA HAYMH.

B passuBawmTe ce CTpaHM AbpPBEHUTE BbI/IMLLA Ca Ba*XHO FOPMBO U B HAKOM
CJly4aum CbLUO M eKCNOpPTEH NPOoAYKT. JAbpBeHU Bbr/iMLia Ce Npom3BexaT Ypes Tep-
MOXMMMYHA TpaHCcopMaLuma Ha 6MomMaca C HeAOCTUM Ha KUCIopoy, (Nuposm3a). lMo-
BeYe OT MNoJIoBMHATa OT eHepruATa B bpBOTO Ce r'you B TO3M NpoLec, HO AbpBEHUTE
Bbr/MLLA MMAT NPeAUMCTBO 3a NOTpebUTeNA KaTto No-e4HOPOAHO U MO-4YUCTO rope-
He OT AbpBara 3a orpes. B npomuiuneH mawab AbpBecHMTE BbrmLLa ce u3nonssat
HapeZ C ApYru NpoAyKTM KaTo peAyKTop B MeTasypruyHata NpoMMLLIEHOCT.

[AbpBECHUAT Mpax € CyXu AbPBEHM CMJIEHM Ha YacTUMUM MO-Masku oT 1 mm.
[AbpBecHMA npax ce m3rapsa B CneyMasiHi ropesiku 3a npax B rojiemMuTe 3aBOLCKM
napHu Kot/in. 10 M3 AbpBECMHA Ha Npax MMa CblliaTa CTOMHOCT 3a OTOMNJIEHUE, KATo
1 m3 Ha NeTpoN M TEXM OKOoo 2 ToHa. lpoBeaeHM ca TecToBe, 3a Aa Ce NpoBepH
M3N0N3BaHETO Ha AbpBECMHA Ha Mpax KaTto ropmMBO B CneumasiHo ajanTmMpaHn gmse-
JIOBU ABUratenu.

buoropmeata MMaTt passmMyHa cteneH Ha paduHMpaHe. KONKOTO no-BUCOKa e
cTeneHTa, TOoJIKOBa MO-CTaHAapTU3MpaHU U NpeacKkasyemMu ca KadecTtsaTa. lloTpe-
6UTENAT TpAGBA Aa NJ1aTM 3a TOBA M B 3aMAHa LU NOyYM rOpMBO, KOETO MOXE Ja ce
M3rapa B rOpMBHa MHCTaslaUMA, KOATO M3MCKBa NO-Masiko paboTa 3a eKcnsoataums

QOO0 O
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M noaapbiKa. Apyru npeamMmcTsa Ha BUCOKO padMHMPAHUTE BMOropmBa € Kanaum-

TETHT 32 CbXPaHEHME U NMO-OMNPOCTEHATA Perylauma Ha npoleca Ha ropexe.
KonkoTo no-onpeaeneHo M eAHOPOAHO € Ka4eCTBOTO Ha GUOropMBOTO, TOJKO-

Ba NO-BMCOKa LEeHa We aoHece. He e uenecbobpa3Ho fa ce obcbXKaat , 4obpute”

AN ,NolIMTE* KayecTBa Ha ropmMBoTo. Koe KayecTBo € HamM-noAxoAsllo 3a norpe-

6uTens, 3aBMCcHu OT peamua aKTopu, Kato HanpuMep:

pasmepa M BUAa Ha EHEPrMMHUA LEHTBP M TOPUBHMU MHCTaIALUM

KaKbB ropmBa Nno BUA M Ka4eCTBO Ca JIOKA/IHO JOCTbMHM

J0CTaTbYHOCT HA MECTHMTE FropMBa

JIOCTbM M HAJIMYHO NPOCTPAHCTBO 3a CbXpPaHEHME

MeCTHa YyBCTBMTEJIHOCT KbM LUYM, Npax 1 MMUPUC

U3UCKBaHMS KbM ropuBa M EMMCUM 3a ONasBaHe Ha OKOJIHATa cpeja
CtaHZapTuTe 3a ropmBaTta Ca BaXXHUM MHCTPYMEHTM 3a KynyBada, Korato ce on-

peJleNs Ka4eCTBOTO Ha rOpUBOTO, KOETO CE NMPMUCMNOCO65Ba KbM HETOBUTE MJIU HEM-

HUTE HYXXJM. Ha eBponencKo HMBO ce M3BBbPLUIBA 33Jb/I60YEHa paboTa Mo OTHoLle-

HWEe Ha CTaHZapTu3aumaTa B 06/1aCTTa Ha bMoeHepruaTa.

OO0V O

111.4.3. Bepuza Ha cmolHocmma 3a mebpdume 6uozopusa

MMa MHOro TBbpan 6m1oropumsa 1 No Tasm NpUYMHA MMA HE CaMo eZiHa, a HAKOJI-
KO BEPUIM Ha CTOMHOCTTa, KOMTO YAaCTUYHO CE NMPUMOKPUBAT NOMEXKAY CM.
EAMH OT HAUMHKUTE fa ce KaTeropmsupaTt BEpPUrMTe Ha CTOMHOCTTA € B 3aBUCHU-
MOCT OT TOBa KaK TOMJiMHaTa ce A06uBa B NOC/AEAHOTO 3BEHO, TbM KaTo TOBa MMa
3HaYyeHMe 3a HauMHa, Mo KOMTO Ce opraHusMpa npojaxk6arta Ha TOMJIMHHA eHeprus.
Moxe fa ce Hanpasu pas/iKa Mexay:
< TonnuHHa To4Ka / UEeHTpasHO OTOMJIEHME - TOMJIMHATa ce Npou3BeXJa B
MMOTa, KOMTO Ce oTomn/iIfABa

o KBapTtasiHO oTonneHue - TonMHata ce Ao6uBa LIEHTPasIHO M Ce pa3npoc-
TpaHABa B PaMKMTE Ha OrpaHUYEHa NnJioLLy

S UeHTpanHo oTonneHue - TonnMHaTa ce 4o6mBa B €4Ha UM noBeye TOMJIMHM
CTaHUMM M Ce pa3npoCTpaHsBa Ha ro/iAMa Mol B paMoHHA TOMJIMHA Mpeka

1ll.4.4. TexHos02u 3a 6uomonJiuHa

LlanocTHa ropuBHa MHCTaNnaUmMs ce CbCTOM OT CKJlaj 3a ropuvBo, o6opy/aBaHe
3a 06paboTKa M MoJaBaHe Ha ropuBo, MeLl UAM KOTeN M CUCTEMM 3a KOHTpos. lo-
JIEMUTE LIEHTpaM 06MKHOBEHO MMAT aKyMyJlaTOPEH pe3epBoap 3a CbXPaHeEHWE Ha
TOMNJ/IMHA KaTo AOMbJIHEHME, KAKTO M CbOPbKEHUS 3a TPETMPAHE Ha AUMHMTE ra3oBe
W TpeTMpaHe Ha nenenta. lMo-ManKkuTe ropuBHM MHCTANIALMM MOXKE CbLLO Ja MMaT
TaKoBa, HO MHCTaNauuu no-Manku ot 100 KBT pAAKO MMAT CbOPBKEHUSA 3a TPETU-
paHe Ha AMMHUTE rasoBe.

/[M3aMHBT Ha pas3/IMYHMTE eTanu Ha Mpoueca 3aBMCM OT M360pa Ha ropuBO,
pasMepa Ha MHCTaslauMATa U TEXHUYECKMTE peLleHus OT JoCTaBYMUMTE. TexXHUYe-
cKaTa (yHKUMA € OCHOBHO e4Ha M Cblia 3a BCAKa npouecHa eauHuua. Kotenbst
Wan 6oMnepa We MMa pasiMieH Au3anH, B 3aBUCMMOCT OT pasMepa. Han-Mankoto



BuoeHepauliHu UHCManayuu u o6opydsaHe 133

obopy/BaHe, npeAHa3Ha4yeHo 3a eAHOMaMU/IHM KbLUM Ca ABPBEHM MEYKU U NEYKU
Ha neseTn, KOUTO ca Nno-yaobHa anTepHaTtmMBa OT TPAgMLUMOHHMUTE NEYKM Ha AbpBa.
MeykuTe Ha nenetTm NOCTUraT YMCTO M3rapsHe C NOMOLLTA HA XOMOreHHO roOpMBO U
A0pU 3aXpaHBaHe U ropeHe. 3a KbliM C BOAHO pa3npejesieHMe Ha Ton/iMHaTa, KakTo
KOTenuTe Ha AbpBa, TaKa M Te3M Ha NeseTu ca BapMaHT.

3a N0-MajlkM MHCaNAUMKM KOHTPONBT Ha FOPEHETO € eAMHCTBEHUAT HauYMH Ja ce
KOHTpPOAMpAT eMUCHMMTE. 3a MHCTaNauMm 3a uarapsaHe Hag 200 kmaoBata MoraT A4a 6b-
AaT 0OMMCNEHN Bb3MOXKHOCTUTE 3a OTCTPAHABaHE Ha YacTMUMTE OT AMMHUTE rasoBe.

op1BHU MaTepuanu nenen BOJa CneumdumyHo | EdektmBHa | EdpekTnBHa
% OT cyxo | % OT 06L0TO Terno TOMJIMHHA TOMJIMHHA
Terno Terno (kg/lm3) CTOMHOCT CTOMHOCT
(MWh/ton) | (MWh/lm?3)

AbpBo, 6pe3a 0,8 20 430 4,1 1,76
AbpBO, CMBpM 1,3 20 345 41 1,41
JbpBeceH umnc, 6op 1,5 55 390 1,9 0,73
JbpBeceH umnc, CMbpu 2 55 355 1,9 0,69
[poOMMLLIEH YMMC,CYypOB 1,8 55 300 1,9 0,55
MpomuLLIEeH YMncC cyx 0,3 20 200 4,1 0,82
PeHnpocaH umnc 0,5 15 100 4,6 0,46
AbpBECHU CTHProTUHU 0,5 44 230 2,7 0,63
Z:EESWOMCTHO 3 50 280 2,3 0,65
BbpHaTth Tpynum 15-20 20 265 3,8 1
MNenetn 1 8-12 650 4,8 3,1
bpukeTH 0,7 10-12 600 4,3 2,6
JAbpBecHa nenen 0,5 5 280 4,9 1,4
Kopa 2,5-3,0 55 280 2,1 0,6

111.4.5. lNpou3zsodcmBo Ha esileKmpu4yecmso

Mpon3BOACTBOTO Ha €/IeKTPOEHeprmsa C 6uoropmeBa MMa AbArM Tpaguvumu B
ctpaHn Kato CAL, Weeunsa n ®duHnaHauA. YBenn4vaBaHe M3MN0/s3BaHETO Ha OMO-
eHeprusa 3a Tasu uen B 6baelle e MHOro ymecTteH Bbnpoc, Kakto B CALL u EC, a
CBeToBHaTa 6aHKa OUHAHCUPA HAKOJIKO roJieMU 6MOEHEPrMMHM NPOEKTa B pasBu-
BalLUMTE Ce CTpaHM.

Mo BpeMe Ha NpoM3BOACTBOTO Ha EHEpPrusa BUHaru ce Cb3gaBa OCTaTbTbyHa TO-
JIMHa. Han-13roHo e, ako MoXKe U eNIeKTPOEeHEeprma 1 TOMNJIMHHA eHeprma Aa 6baat
npogageHn oT KOMOMHMPaHa TOMJIMHHA M eNeKTpuYecKa ueHTpana. o Tasm npmun-
Ha 6MOEHEPrUMHUTE LIEHTPAJIM YECTO CE HamMMpaT B 6JIM30CT 10 KOMMNaHUM C roNsIMO
TbPCEHE Ha TOMNJIMHA UM Ca CBbP3aHM C MHCTaJslaUMM 3a LEHTPAJIHO OTOMJIEHUE.

BepuraTta 3a CTOMHOCTTa Ha NPOM3BO/CTBOTO HA E/IEKTPUYECKA EHEPIUs € Cb-
LaTa Kato 3a 6MoToN/IMHA U B AOMbJIHEHUE Ce NPUO3BEXK A eNEKTPUYECKa eHepruA.
B noBeveTo cnyvam, Bb3MOXKHOCTTA Aa Ce npogaBaT €4HOBPEMEHHO €Heprusa U To-
NavMHa € MHOro BaXXHa 3a MKOHOMMKaTa Ha LeHTpasaTa.
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Mo TpaamumaA, Npon3BOACTBOTO Ha eNIeKTpoeHeprua oT bMomaca ce M3BbPLLBA
4ypes3 Npou3BOACTBOTO Ha Napa Noj BUCOKO HanAraHe, KOATO Ce M3MoJ13Ba 3a reHe-
pUpaHe Ha eHepruva B e4Ha KOHBEHUMOHa/IHA napHa TypouHa (BuXK durypa 4-3). B
TypbrHaTa napaTa ce paswmpsaBa OT BUCOKO KbM HUCKO HasiAiraHe 1 Taka 3aJBUKBa
TypbuHata. C uen ontMmuaMpaHe eeKTUBHOCTTA Ha MpeBpbLiaHETO B e/IeKTpu-
4YeCTBO € XenaTe/IHO KOJIKOTO € Bb3MOXHO MO-BMCOKa TemnepaTtypa M napa noj
HanaraHe.

[HecC TpagULMOHHUTE LEHTPA/IM C NapHM TYPOMHU, KOUTO paboTAT Ha BMoMaca
He MoCcTMraT No-BMCOKa epeKTMBHOCT OT Npmbmn3uTesiHo 30%, Tbi KaTo 6MOropmBo-
TO CbAbprKa BELWECTBA KaTo XJIOp, HAaTPMM U Ka/IMi, KOMTO Cb3/aBaT 3aA4pbCTBaHE M
KOpO3MA N0 MOBbPXHOCTUTE 3a MPEHOC Ha TonuHa. Te3n NnpobieMu ce ysesmyasat
C NoBMLWIABAHETO Ha TemMnepaTtypuTe. [lpobnemuTte morat aa 6bvaaT M3berHatum C no-
MOLLTA HA MHOIO ,,4YUCTU* rOpMBa, HO T€ CbLLO Ca NO-CKbMM.

[lHeC NpoM3BOACTBOTO HAa €/IEKTPOEHEPrMa 0T 6MoMaca ce M3BBbPLLBA NOYTH U3-
KJIIOYUTENHO B CUTyaLMM, KOraTo MMa OCTaTbyeH NPOAYKT C Npou3xo oT 6Guomaca,
KOMTO Ce M3raps 3a NPoM3BOACTBO Ha napa. M3nosi3BaHeTo Ha oTnagHaTa TOMJIMHA
B CMCTeMaTa 3a LieHTpa/IHO OTOMJIEHWE UM B FONISIM NPOMMLLIIEH 3aBOJ, YECTO € He-
06X0AMMO, 3a Zja Ce rapaHTUMpa MKOHOMMYeCKaTa onpaBAaHOCT Ha MPOM3BOACTBOTO.
B Te3n cayyam cnegoBaTeniHO He e XenaTesiHO Aa Ce KOHAEeH3upa napara, 3alioTo
TOoraBa TemnepaTypaTa Ha oTrnagHaTta Tomn/iMHa e 6bae TBbpAe HUCKA, 3a Aa 6bae
n3nonassaHa. BMecTo ToBa ce n3nosasea TypbmHa C NpoTMBOHanAraHe. TypouHUTE C
NPOTMBOHaNAraHe C No-Masnko oT TMW MeXxaHMYHMYHA MOLLHOCT ca C HUCKa edek-
TMBHOCT M BMCOKA CTOMHOCT Ha MHBECTMUMATA. Ha nmpakTuKa, Te ca M3MoJi3BaHM
NOYTU U3KIKOYUTENIHO B rosieMmTe 3aBoaM (aeceTku MW TonsiMHHa MOLLHOCT). Pas-
MepbT Ha LeHTpanara Lie onpeaeny KoM TEXHONOMMU Ha ropeHe ca MpUIOXKMMM 3a
NPOM3BOACTBO Ha napa. JloMMHMpallaTa TEXHO0MMA Ha FrOpeHe € ropeHe BbpXy
pelleTKa B pa3/IM4yHKU BapuaHTU. bbabykawm kunawm cnoese (CFB) ca npmMaoxumm
B MO-roJieM1Te LieHTpau.
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lpumep 3a uHBeCMUUYUOHHU pasxodu U eoeKkMUBHOCM HA napHama myp6uHa ¢ 06pPamHo Ha-
s192aHe, 16 6apa HanszaHe. PabomHu npuHyuUNU Ha 1eJIKMPoYEeHMpasama ¢ napHa myp6uHa c
06pamHo HasszaHe.

MpeBbpbLIaHETO B ra3 Ha 6MomacaTa npeBpblya TBbPAU GMOropmBa A0 ras,
KOMTO MOXKe Aa Ce M3M0/13Ba N0 MHOMO Pas/IMyHM HauMHU. TexHosorusTa Mma no-
TeHUMan 3a NPOM3BOACTBO Ha €/IeKTPUYECKA €HEPrus KaKTo B MO-MasibK Mallab,
TaKa M Npu No-BUCOKA €(DEKTUBHOCT OT OBUKHOBEHMTE NapHM LMKAK. Ypes npeBpb-
LIAHETO B ra3 ropuBOTO Ce pasnaja Ypes TorM/IMHa Ha ra3oBa CMeC, CbCTosLa ce OT
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BbrnepoaeH okuc (CO), sogopoa (H,), BbrnepoaeH anokeua (CO,), metaH (CH,) 1
MaJIKM KOJIM4YeCTBa NO-TEXKM Bbr1€eBOLOPOAM U KaTpaH.

a3bT MOXKE Ja ce M3MoJi3Ba 3a peamua uenu. B cayyar Ha NnpomM3BoACTBO Ha
eHeprusa, Tol 0GMKHOBEHO CE M3M0J13Ba KaTO FOPMBO 3a [ABUraTeIM C BbTPELLHO Fo-
PEHE WU ra3oBU TYpOMHU. TOM MOXKeE CbLIO Ja 6bJe 06paboTeEH U 0 ra3006pasHM
M TEYHU ropmBa C Aob6pe o4yepTaHM KayecTBa MM NPOCTO Ja 6bJe M3ropeH 3a reHe-
pupaHe Ha ToMJIMHa. BbnpeKku ToBa, TEXHOMOMMATA € Hal-UHTEepecHa 3a Npou3BoJ-
CTBO Ha eNeKTpoeHeprua U 06paboTka Ha BUCOKO KaslOp1YHM rOpMBa.

Ill.4.6. PagpuHupaHu me4yHu 6uozopusa

TeyHuTe ropuBa MMaT rosemMm NpeaMMCTBa B CpaBHEHME C TBbPAMTE U Fa30006-
pa3HuTe. Te ca NeCcHM 3a CbXpaHeHMe, TPaHCNOPTUPaHE U MaHMUMYMPaHE U OOUK-
HOBEHO MMAT MO-BUCOKA €HEeprumHa NMIbTHOCT. ANTEpHATUBM Ha B6EH3UH U Au3en,
KOMTO He AOMPMHACAT 3a NapHUKOBMA eeKT ca bMM 06EKT Ha rondam MHTEpC npes
nocneaHute rogmMHu. ETo 3awo, MHOro BHMMaHWe e OTAe/IEHO 3a pa3paboTBaHe Ha
TbProBCKM TE€YHM BMOropuBa, Ha OCHOBaTa Ha bMomaca.

Bcuykm 6uoropuBa mMoke aa AaaaT ronsMo HamasiAsBaHe Ha eMUCUUTE MapHM-
KOBM ra3oBe OT TPAHCMOPTHUA CEKTOP, HO APYrM €KOJI0rMYHM NoCieaAnuUm 1 pasxo-
ANTEe MoraTt Ja MMaT roNssMO OTKJIOHEHWE MpU pas/MdHMTE anTepHatmMeu. Korato
ce 06CbXKaaT 6GMOroprBa YOBEK YECTO Ce NM1Ta C ToBa KOJIKO M3KOMaeMM ropmsa ce
3amecTBar. 1o npvHUMn Te MoraT ga 3amecTtAaT 100 Ha CTO OT M3KOoMaemMuTe ropmBa,
Heo6X0AMMM 3a M3BBbPLUBAHE Ha JaZeHa TPaHCMNOPTHA 3aZaYva, HO Ha NPaKTMKa AHeC
HAAKAKBO KOJIM4ECTBO M3KOMaeMm ropmea ce M3mnos3ea no BpeMe Ha A06MBaHETO Ha
pecypcu, Npou3BOACTBOTO HAa XMMMYECKM TOpoBe, padMHMpaHe Ha CypoBMHA A0
rOpUBO M pasnpefeneHneTo Ha ropuBoTo. Korato ce u3nonissa 6MOropMBoTo MOXKe
fla 6bZe CMeceHo C u3Kkonaemu ropmea. o To3M HauMH GuoropuBaTa CcTasaT ,,3a-
MbpCEHM OT U3KOoNaemMuTe ropmea.

ETaHONBT M METaHONBT Ca aJIKOXOJIM, KOUTO MMAT MPaAKTUYECKO 3HaYeHUe
KaTo ropmea 3a gguratenu. JlHeC eTaHONBT ce npousBexaa vype3 depmeHTaums
Ha pas/IM4yHM BMAOBE 3axap. [0/1IM GPOM pas3/IMYHKM pacTeHMs MoraT Aa 6baar
M3M0JI3BaHM, HaMp. 3axapHa TPbCTUKA (HaM-BarkHA), 3aXapHO LBEK/I0, KapTodHu,
LapeBuUa, NWeHMLA U BCUYKKU BMAOBE nnoaose. [AHec, Hal-ronsm o6em YUcT a-
KOXO0N Npou3sinsa oT depMeHTaumaTa Ha BTOPMYHM NMPOAYKTM OT NPOM3BOACTBOTO
Ha 3axap.

ETaHONBT MOXe Ja ce cmecBa C 6EH3MH M MMa J06pU KayecTBa KaTo MOTOPHO
rOpyBO, KaKTO MO OTHOLWEHME Ha paboTaTa, Taka M No OTHOLIEHWE eMUCHMN BpeaHM
BewecTBa. Cbllo TaKa € JIeCHO Aa Ce KOHBepTupaT 6eH3MHOBMTE ABMraTe M 3a pa-
60Ta C eTaHo/.

MeTaHONBT MOXKe Mo NpMHUMN Aa Ce NMpoM3BeXKAa Ypes npouec Ha hepMeHTa-
umA. Bbnpekn ToBa, No-rosisiMa YacT OT HEro Ce NpoM3BeEXAa Ype3 NpeobpasyBaHe
Ha NpUPOAEH ras. MeTaHONbT € No-TPYyAEH 3a M3Mo13BaHe B GEH3MHOBM aBTOMOOMU-
M 6€3 3HauYuTEeNHA NoAMAHA Ha MaTepUanuUTe B ABUraTenmTe 1 MHPpacTpyKkTypaTa
3a AUCTpUBYLUMA HA ropMBa, TbM KaTo € Mo- KOPO3UBEH. TOM MOXe Aa MMa NOTEeH-
uMan B 6baelle, HanpMMep KaTto ropuBO B FOPMBHU KNIETKM.
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MHOro pacteHMs 1 }XMBOTHU NPOM3BEXKAAT rONIEMU KOIMYECTBA MasHUHU. [0-
PMBHUTE CBOMCTBA Ha TE3M BELLECTBA CE pa3/IMyaBaT 3HAYMTEJIHO, HO Ype3 ecTe-
pudmKauma, Morat ga 6baaT TpaHCPOPMUPaAHM B METMIOBU €CTEPU HA MACTHUTE
KucenuHn (MEMK) ¢ no-xoMoreHHu ceorctBa. MEMK MMaT eHeprumHo cbabprKaHue
npuéansnTenHo 9,2 KBty / n, Koeto € NpMeAU3UTENHO CbHLIOTO HMBO KaTo Ha AM-
3ena M ce npojasart KaTo 6moamsen. broamsenst MoXe Aa ce U3MNnoa3Ba AUPEKTHO
B AM3€/10BMTE ABUratesiM, KOMTO Ca NpeAHa3Ha4YeHU 3a TOBa M MOXe Cbllo Aa ce
CMeCBa B HOpPMaJIHO AM3€/10BO rOpMBO. brMoamn3ensT MMa CbnoCcTaBMMM UIM HE3HA-
YMUTEIHO MO-A06pU CBOMCTBA OT HOPMAJ/IHOTO AM3€EJI0BO FOPUBO MO OTHOLIEHME Ha
paboTaTa Ha ABMraTena 1 eMUCMUTE BbB Bb3ayXa.

AKO ManKuMTe YacTuum bromaca ce 3arpeATt (4bpBo, CalaMa U Apyru nogo6HM)
Te 6bP30 Le ce pa3nagHaTt. To3n Npouec ce Hapuya CBETKaBMYHA MUPOJIM3a M Ce
cpelwa npu Temnepatypu B gmanasoHa 700-900 ° C. Pe3yntatbT € CMeC OT AbpBec-
HW Bbrauula, nenes, mMacsia U Apyru opraHmMyHu TedHocTn u rasose (CO,, CO, H,,
BOZHa napa).

C npaBMnHMA M360p Ha CypoBMHATa M NapaMeTpMTe Ha Npoueca Ha NpomM3BoA-
CTBOTO Ha TEYHOCTU MOXe ga gocTturHe okoso 70 %. MNonyyeHaTa TEYHOCT € MHOrO
Nno-pas/IMyHa OT NEPTOJIHUTE NPOAYKTU U HE MOXKE Aa Ce CMeCBa C TAX. Bb3MOXHO e
[la Ce M3non3BaT NUPOJIM3HU Mac/ia KaTo ropmMBo B HAapTOBM ropesikm, Ho TpAbBa Aa
6baaT NpeoAo/IeHM MHOIo nNpeau3BUKaTe/ICTBa Npean Te Aa MOXKe Te Aa ce cuumTaT
3a 3aMeCcTUTeNM Ha 6eH3nHa 1 AM3e/10BOTO FropuBO.

a3 oT rasmduKaumaTa Ha GmMomaca e noAxoAsLy 3a noHaTaTblHO padUHMpa-
He, aKO Bb3A4yXbT HE Ce M3MO0a3Ba KaTo OKUCAMUTEN. [a3bT MOXK Aa 6bae npeumc-
TeHa cMec CO 1 H,, HapeyeH CMHras um cMHTeTMYeH ras. Tosu ras Moxe Ja 6bae
TPeTUpaH Mo HAKOJIKO HauMHa, MEXY APYroTo TOM MOXe Aa 6bje 06paboTeH A0
TE€YHO ropmBo.

Beue ca pa3paboTeHM HAKONKO npoLeca 3a KOHBEPTMpPaAHE U Ha Bbramuwa (Bb-
ravwaTa B TedHocT - CTL) u Ha npupoaeH ras (ras B Te4HocT GTL) B TeYHM ropmsa.
Mo Ta3n npuvynHa NpeobpasyBaHETO Ha 6MOMacata B TE€YHO rOpMBO Ype3 CMHras
(BTL) He npegnonara HoBM pa3paboTKM. BbnpeKku ToBa, CcbliecTByBa HEO6Xo4Mm-
MOCT 3a Mo-HaTaTblWHO pa3paboTBaHe Ha KaTa/M3aTopM 3a HamanAaBaHe Ha npo-
M3BOACTBEHMTE pasxoaMm U 3a ONTMMM3UPAHE Ha Npoueca Ha U3MnoJi3BaHe Ha ras c
npousxoa oT buomaca.

1l1.4.7. buoza3

Korato opraHnyeH matepuan ce pasrpaxza OT MMKpPOOPraHM3MM Mpu smnca
Ha KMC/I0pOJ Ce reHepupa ras, CbCTosAl ce oT MeTaH (okoso 40-50%), BbrnepoaeH
AMOKCHA M B NO-MajlkKM KOJIMYeCTBa Apyru rasose. To3u npouec ce Hapu4va aHae-
pO6HO pa3naraHe 1 ce NoABsABa CMNOHTAHHO B NpupojaTta, HanpumMep B AenoTo 3a OT-
naabum. MpoAyKTHT ra3 4YecTo ce Hapuya CMeTHLLEH ra3. AKO HMLLO He ce npaBM 3a
CcbbupaHe Ha rasa Tom M3TMYa B aTMocdepaTa U AoNpUHACA 3a NaPHUKOBUS eDeEKT.

MpouechbT Ha aHaepobHO passiaraHe MoXe Ja ce M3Mo/a3Ba U YCbBbpLUEHCTBA
B peakTop. poAyKTbT ras caej toBa ce Hapuya 6uoras. B gonbiHeHWEe KbM TOBa,
e nosyuyMTe oTrnagHa TonJMHa U 0CTaTbyYyHO TBBPAO BELLECTBO, KOETO MOXe Aa ce
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M3M0/13Ba Kato Top. HenpepaboTteHaTta Top MoXKe Aa 6bAe M3noa3BaHa KaTto CypoBU-
Ha 3a npoueca 3a NPoOM3BOACTBO Ha 6Moras. EgHO OT npeaMMcTBaTa C KOHTPOJIMpaHa
aHaepobHa bepMeHTauma e, 4Ye € Bb3MOXKHO Aa Ce NOCTUrHaT TeMnepaTypu, KOMTO
ybrBaT noBe4vyeTo natoreHHM MMKpoopraHmMsamu. ToraBa ToBa, KOETO M3/M3a OT pe-
aKTopa e 6e3onacHo Aa ce paboTu C Hero.

CbCTaBbT Ha 6GMOrasa 3aBMCU OT TOBa, KaKaBM CYPOBUHU M MMKPOOPraHW3MK Ce
n3nos3BaT. buorasbT MoXe ga ce u3rapAat AMPEKTHO 3a NPOM3BOACTBOTO Ha TOMJIO-
€Heprusa, HO MOXKe Zla Ce M3MoJ13Ba KaTo aJiTepHaTMBa Ha NPMPOAHMA ra3 UaM Npoc-
TO Aa ce A06aBA KbM Mperka 3a NpMpPOAEH ras. B Te3n cnyyam, rasnT TpA6GBa Aa ce
NpeYmncTBa, 3a Aa OTroBapsa Ha CTaHAapTUTE 3a NPUPOAEH ras

111.4.8. Bodopod 3a 6uomaca

MpoayKTHT ras oT rasamdurKkaumaTa Ha 6Momaca Moxe ga 6vae oNnTUMM3UPAH MO
OTHOLUEHME Ha NPOM3BOACTBOTO Ha BOAOPOA Ype3 TpaHC(opMMpaHe Ha Bbr/1epoa-
HUA OKCUA BbB Bbr/1IEpoAEH AMOKCUMA M BOAOPOA C T. HAp. peakuua Ha M3MeCTBaHe
(B rnaea 8, pasaena OTHOCHO BogopoAa). Llle 6bae HeobxoaMMO Aa ce oTaens
BOAOpPOAa OT ApYyrmMTe ra3oBe, KOETO € CKbMO.

CblLLo TaKa € Bb3MOXKHO Aa Ce Npom3BeXkJa BoA0pPO AMPEKTHO C MOMoLTa Ha
6uomaca. lNpu onpegeneHn o6CToATENCTBA, BOAOPAC/IM MOXKE [a NpoM3BeXaaT BO-
aopoa yYpe3 hoTocuHTE3a. AKO € HauLe IMnca Ha capa BogopacauTe Wwe npeMmuHaT
OT NPOM3BOACTBOTO Ha KMC/IOPOA KbM TOBa Aa NpoM3BeXxaaT BOAOPOA.

l1l.5. FeoTepManHu eHeprumMHU CUCTEMMH

11.5.1. KoHuyenyusa

Temnepartypara ce yBesivdyaBa okos10 25-30° C Ha KM/IOMEeTbp OT MOBBbPXHOCTTA
Ha 3emsATa KbM LIEHTbpPa, HO B parloHM C 61aronpmATHM reosI0KKM YCI0BUS, TOBA
yBenuyeHune (rpagMeHT) Moxe aa 6bae A0 AeceT NbTM No-BMCOKOo. O6nacTtTa Ha
MNPUNONKEHUE U NOYBEHMTE YCNIOBMUA ONpeseNAT KOJKO Ab/O0KO € He06X0AMMO Ja
ce oTMAe 3a U3BJIMYaAHE Ha TOMNJIMHA EHEPruA.
eoTepManHU U3TOYHULUM, KOUTO MMAT J06BP TemnepatypeH NoToK Hag 175° C
MoraT Ja 6bAaT M3MoN3BaHU AMPEKTHO B TYpOMHA, 3a Aa Ce NPOM3BEXKAA eNIeKTPU-
yecKa eHeprua. brHapHaTa TeXHO0rMaA, NpU KOATO M3BOPHMA TOMJIMHEH MOTOK Ce
0O6MeHA CbC cpefia C NO-HUCKA TOYKa Ha KMneHe rnpasyv Bb3MOXKHO MPOM3BOACTBOTO
Ha eHeprma npu notoun Ao okoso 100 ° C. EHeprumHM M3BOpK C TemnepaTtypa Haj
40°C morart ga 6bAaaT M3Noa3BaHM AUPEKTHO 3@ OTOMJIUTE/THU LiEe/.
Ekcnnoataumata Ha HUCKO TemnepaTtypHa TOMJIMHHA eHeprua OoT 3emATa ce
Haprya OHOBO oTomnsieHMe. B To3M cnyyan, eHepruaTa uasa oT BbTPELUHOCTTa Ha
3emMATa, KakTo M oT CAbHUETO Npe3 NOBbPXHOCTTA Ha 3emMATa. AKO M3TOYHUKDBT Ha
eHeprua NpuTeXxKasa No-HUCKa TemMnepaTtypa OTKOJIKOTO € HEOBXO0AMMO € Bb3MOXKHO
Ja ce 13Mosi3Ba TEPMONOMMA, 3a Ja Ce MoBMWKM TemnepaTypaTta U Aa ce M3MoN3-
Ba €Heprua, HanpuMep 3a OTOMJIEHME MM 3a Npouec Ha 3aTonsisaHe. Bb3MOXHO e
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CblLO [1a Ce M3MO0J13BaT TaKMBA MHCTaslaLMM 3a oxsaxkaaHe. JJoxoAHOCTTa Ha TakuBa
MHCTaNauMmM ce noBMLIaBa C 6aslaHCMpaHe HyXAMTE OT OTOMJIEHUE M OXJlaXKAaHe.
3a oHOBO OTOMJIEHME U3BOPUTE B NNAHUHMUTE, OCOBEHO TE3M C Abs6o4YMHa 40 200
MeTpa MMaT BCE MO-ro/IAMO 3HA4YEHME 3a MKOHOMMKATa M eHepreTmkaTa.

N3cnepoBaTeniMTe HEMNPEKbCHATO PaboTAT C MEPKM, MOAENU U EKCIIEPUMEHTU,
KOMTO MoJo6pABaT OLUEHKUTE 3a reoTepMasiHmMs eHeprmeH pecypc. EgHa ctatua B
cnucanue ,,Henubp*, nokasea, Ye 31 TW e BepoATHMAT pasMep Ha 06LLMA TOMJIMHEH
edeKT n3nbuBaH ot 3emAra [Araki et al, 2005]. MNpnbaM3MTENHO eaHa TpeTa OT TO3M
TOM/IMHEH MOTOK MABa OT MbpBMYHATA TOMJIMHA B AAPOTO M MAHTMATA Ha 3emsATa.
/lBe TpeTu ca Cc Npom3xoa OT pagMOaKTMBHOCT B 3€MHaTa Kopa.

[eoTepmasHUTE pecypcH Ce XapaKTepMsMpaT C TeMNepaTypa Ha pesepBoapa, Ha-
NiAraHe, XMMMYeCKMU CbCTaB M KanaumteT. TemnepaTtyparta Ha M3BOPHMS MOTOK € OT 0COo-
6EHO 3HAYEHUE 3a NPU/IAraHETO Ha pecypca B CbOTBETCTMBE Ha CTOMHOCTTA. BucokuTe
TemnepaTypu umart noseye cdhepu Ha NPUJIOKEHUE M CE CYUTAT OT HaM-BMCOK KJac.

Hot water (200 *C) produced
by the reservolr

Pa6omHu npuHyunu Ha KoHuyenyusama lopewa cyxa ckaaa

MMa rosieMm HeCbOTBETCTBUA B OLEHKMTE 3a NOTEHLUMa/IHaTa eKkcnioarauna Ha
reoTepmasiHe pecypcum Ha 3emAaTa. MexxayHapogHaTa F'eotepmasniHa Acoumauma (IGA)
M3M0/13Ba TEPMMHA ,,MONIE3HA AOCTbNHA pecypcHa 6a3a“, KoATO e YacT OT pecypca 1
KOATO MOXe Aa 6bae M3noa3BaHa 3aKOHHO M MKOHOMMYECKM B paMKUTE Ha nepuoj
oT 100 roguHn. B UHTepHeT nopTan 3a reotepmasiHa eHeprua (Www.iea-gia.org),
MAE ce no3oBaBa Ha pa3yeT 3a 06LWMA NoTeHUMan Ha CBETOBHUTE reoTepMasiHU pe-
CYpPCH AOCTDBMHM 3a 6bAello pa3boTBaHe oT 42 PWh (150 EJ) oT npom3BoACTBOTO Ha
enekTpuyecka eHeprua rogmwHo u 350 EJ oT Nnpomn3BoACTBO Ha TOMJIMHHA EHEpruA
Ha roguHa. MNporHosaTta e HecurypHa M AeMCTBUTENIHOTO pa3paboTBaHe 3aBMCHU OT
Habop OT TEXHUYECKM, MKOHOMUYECKU U NOSIUTUYECKM (DaKTOPMU.
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111.5.2. lNpedu3sukamesicmsa nped u3noJ/1I38adHEMO HA pecypca

MHBECTUUMOHHMTE pa3xoau, CBbP3aHM C U3MOJI3BAHE Ha reoTepmasiHa eHep-
A 1 POHOBO OTOMJIEHME Ca CPAaBHUTEIHO BUCOKM, JOKATO OnepaTtMBHMTE pa3xoam
Ca CpaBHMUTEJ/IHO HUCKM 3a e(heKTMBHA MHCTaNnauma. AKo crpajaTa mM3nosi3ea reotep-
MaJlHa eHeprua 3a oTornJieHmMe, TpAbBa Aa MMa CblOo M BOAHA TOMJIMHHA MHOpa-
CTPYKTypa.

MpoeKkTuTe 3a U3nosa3BaHe Ha BUCOKO TeMnepaTypHa reotepmasiHa eHeprua 3a
NMPOM3BOACTBO Ha €JIeKTPOEHEePrma ca CBbp3aHU C BUCOKO HMBO Ha MKOHOMMYECKM
pUCK. TpAa6Ba Aa 6bAaT M3BbPLUEHU CKbMU U OTHEMALLM BpEME U3CNe[BaHMA U eKC-
nepUMMeHTasIHO COHAMPaHe, 3a Jja Ce 3Hae AaJiM reoTepMasiH1A pecypc e neyemsiu.

Bbnpeku, ye npoeKTn 3a POHOBO OTOMIEHNE M3UCKBAT BUCOKO HMBO HA 3HAHMSA
3a YCNOBMATA Ha TEpeHa, Te ca MHOIMo Mo-MaJiko CAOXHKU. Ypes JocTbn Ao BCe no-
A06pa MHpopMauma 1 NoL06peEHN METOAM 3a HAYYHM U3Ce[BaHuUA, Te NpeACcTaBsA-
BaT 3HAYMTEJIHO MO-MaJTbK PUCK.

Mpu MHa4Ye paBHU YC/IOBUA, pasxoauTe 3a U3TOYHMUK Ha eHeprusa Le ce yBesiu-
yaT C TemnepaTypa, KoaTo Tpsa6Ba Aa 6bae AocTaBsHa. CbOTBETHO, €HEPrUMHUAT
M3TOYHMK C NO-HUCKU TemnepaTtypu e aosee [0 NOo-BUCOKM pa3xoam 3a obopya-
BaHe 1 paborTa.

111.5.3. FTeomepmasiHa eHepa2uA ¢ BUCOKA memMhepamypa

TbM KaTo € HeNnpaKTUYHO Aa Ce TPAHCMOPTMpA TOMJIMHHA €HEPrua Ha AbJru
pa3CcTosHMA, TO3U pecypc TpAbBa Ja ce M3M0/3Ba KbAeTo ce HaMupa. Kato antep-
HaTMBa TA MOXe Ja Ce M3M0/13Ba 3a NPOM3BOACTBO Ha €/IeKTPUYECKa eHeprusa, Kos-
TO MOXe Aa 6bje TpaHCNopTMpaHa Ha AbJrM pasCcToAaHuA. PasBUTUETO Ha reoTep-
MasiHX nosieTa M3MCKBa 3a4b/I60YEHO NMPOyYBaHe, 3a Aa Ce OLUEeHM peHTabMUIHOCTTa
Ha noneto. EKcnepuMMeHTasIHO COHAMpPaHe Ha M3BOopa 3a TeCcTBaHe npejcTaBasABa
3HaYMTEeNEH AAN OT O6WMTE pa3xoAM Ha NpoeKTa M Tasu LeHa ce HaTpyrnBea npeau
[a € CUrypHO, Ye NPOoeKTbT MOXe Aa 6bAe M3NDbJIHEH.

Pa3paboTBaHeTO Ha MOJIETO, BKAKOYMTENHO M COHAMPAHETO Ha M3BOpa npea-
CTaB/IABa HaM-TOJIEMUS pPa3xoj U Mo Tasu NpMUYMHA MOXKE Aa OrpaHMuM HanpeabKa.
Cnopeg MAE 50 MW mHcCTanaums 3a npomM3BoACTBO HAa €/IEKTPUYECKA EHEPrUA MOXKe
Aa ctpysa Ao 150 MMAMOHA WaTCKKU Jos1apa U Aa OTHEME JeceT MoAMHM 3a U3rpaK-
AaHe. Pa3BMTMETO Ha CblUeCcTBYBalMTE noaeTa npeacrtaBasfBa No-MalibK pUCK U €
He TOJIKOBa CKbMo.

CteneHTa, A0 KOATO € pa3BMTO NPOM3BOACTBOTO Ha reoTepMasiHa eHeprua o6y-
C/laBA TO Ja 6bAe BUCOKO B PErMOHM C OCOBEHO J06PU YCN0BUA, KOUTO OBMKHOBEHO
Ca Ha MaJIko pa3CToAHME [0 pe3epBoapu C BUCOKM Temnepatypu. CTpaHmUTe C Tbp-
FOBCKO MPOM3BOACTBO Ha eHeprua oT reotepmanHa eHeprua ca CALL (2 020 MW),
Oununuumnte (1 931 MW), Mekcuko (953 MW), UHaoHesma (807 MW), Utanua (790
MW), AnoHua (560 MW), HoBa 3enangmsa (421 MW) u Ucnangua (202 MW).

Hai-BUCOK Knac reotepmasiHi M3TOYHMLUM Ca KJaZEeHUM, KOMTO NMpou3BexaaTt
cyxa napa. [lapaTa B Te31 KnageHuM Moxe Aa paboTu Ha CTaHZapTHa napHa Typou-
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Ha C reHepaTop. Apyr1 TemnepaTypHM yCJ0BMA U HaNAraHeTo B M3BOpa M3MCKBAT
TpeTUpaHe Ha M3BOPHMA MOTOK, NPeaM TOM Ja MOXKe Aa 3aJBMXKM TypbuHaTa.

M3TOYHMUM C HMCKa TemnepaTtypa (okosio 100 ° C) moraT ga 6bAaT M3Noa3BaHM
C NOMOLLTA Ha ABOMYEH UMKDBA. TonanHaTa OT KnageHeua ce npexsbpia B TEYHO
CbCTOAHME, C TOJIKOBA HMCKA TOYKA Ha KMMeHe, Yye npeMmHaBa BbB hopma Ha ras u
cTapTupa TypbuHata. JBOMYHMAT UMKDB/ € MO-C/I0XKHO pelleHne, HO Ce 0YaKBa, 4ve
TOM Lie 6bAe M3M0J13BaH B NOBEYETO 6bAELIM MPOEKTU, TbM KATO NO-rosiAMaTta 4acTt
OT reotepMasiHuTe nosneta ca c temnepatypu noa 175° C. OcBeH TOBa, M3BOPHUA
MOTOK Ce ABMXXM B 3aTBOPEH KPbIr 6€3 eMUCUM BbB Bb3AyXa.

EnektpmMyecka Bpb3Ka KbM CbliecTByBallaTa Mpexa OOMKHOBEHO Ce npaBu
KaTo 4YacT OT NbpBOHa4Ya/HaTa LeHa. Bbnpekn ToBa, B pa3BMBaLLMTE Ce CTPaAHU MMa
NPUMEPU Aa Ce CTPOAT MAJIKM reoTepMasiHM LLEHTPasIM KaTto No-MKOHOMMYHA anTep-
HaTMBa 3a M3rpaxZaHe Ha HOBM eIeKTPOoNpoOBOAM.

[eoTepManHOTO NPOM3BOACTBO HA MOLLHOCT MMa NOCTOSAHEH MOAEN Ha Mpoums3-
BOACTBO. TbM KaTo MMa HMUCKa eNleKTpuyecka eheKTMBHOCT, NMPOU3BOACTBOTO Ha
eHeprma e Ham-edDEKTMBHO, aKO MOXE Ja Ce M3MoJs3Ba OcTaTbyHaTa TOMJ/IMHA 3a
oTonseHne. ToBa AaBa HEMOCTOSIHHO YBE/IMYEHUE HA TOMJIMHHATA €(PEKTMBHOCT.

MN3noa3BaHETO Ha BUCOKM TeMnepaTypHMU U3TOYHMUM 3a OTOMJIeHME U npouec
Ha 3arpsiBaHe e HaM-CTapoTO MPUJ/IOKEHUE HA reoTepmasiHa eHeprua. ObuiaTta MH-
cTa/iMpaHa MOLWHOCT B CBETOBEH Malab e 12 103 MW TonamMHHa MOLWHOCT, a 06LL0TO
npoussoAcTBo npe3 2005 r. e 174 mununoHa TJ (49 TWh) [/lyHa v ap, 2005]. Han-
ronemmte cepu Ha NPUNONKEHUE Ca CbOPbXKEHMATA 3a KbMaHe, c/leJBaHo OT OTo-
NJAEHUETO Ha NOMELLEHMA U LLEHTPAIHO M OPaHXEPUMHO OTOMNJIEHNE, aKBaKY/ITYpU U
MPOMMLLIEHOCTTA.

TbM KaTo € CKBbMOo Aa Ce M3rpaam MHGpPaACTPYyKTypa 3a TPAHCMOPT Ha TOMJIMHA,
NnoTpebaeHMETO Ha TOM/IMHHATA EHEPrma Ha eAuHMUA NOBBPXHOCT € peluaBaly gak-
TOp 3a MKOHOMMYHOCTTA Ha AaZeH MPOEeKT.

[eoTepMasiHU U3TOYHULUM Ha eHeprua MoraT Ja 6baaTt M3Mosi3BaHM 3@ TOMNJIMHO
NPOM3BOACTBO, KOraTo Te ce€ Hammpat 6/1M30 10 EHEPrMMHO HAaTOBAPEHUTE MPOM3-
BOZACTBA MJIM 10 OTHOCMTE/IHO MbCTO HAceNieHU paroHun. B Ucnanausa 87% ot crpaam-
Te ce oTonAABaT C reoTepmasiHa eHeprma Kato LeHTpasIHO oToneHue. B gonbiHe-
HWE KbM OTOMJIEHMETO € Bb3MOXHO a Ce M3MN0/13Ba reoTepMasiHa eHeprusa C BUCOKaA
Temnepartypa, 3a Aa AeMCcTBaT abCOPOLMOHHM TEPMOMOMIM 3a OX/1aXKAaHe.

TexHonornuTe 3a U3nos3BaHe Ha reoTepMasiHa eHeprua ca yCTaHOBEHM M Ha-
MbJIHO pa3paboTeHu. Pasxoamrte, CBbp3aHM C U3MNOA3BAHETO Ha reoTepmasiHa eHep-
A C BUCOKa TemnepaTypa A0 rondma CTeneH ce onpeaenAaTr OT KayecTBata Ha
MeCTHUA pe3epBoap M e TPYAHO Aa ce NpaBAT 06LM NPOrHO3M 3a pa3BMUTHUE Ha pas-
xoauTte. NocTosAHHMTE NOA06pEHMA, CTaH4APTU3aLMATA HA NO-MaJIKM CTaHUMUMU M U3-
no/I3BaHeTo 3a 6M3HEeC MHMUMATMBM 3a NO-roJIeMU LIEHTpasIM Ce OYaKBa Aa [oBeje
[0 6bJello HamansaBaHe Ha pa3xoauTe.

[oNleMuTe LeHTpasu ca NOCTPOEHM FNaBHO B PaMOHM C Bb3MOXKHOCT 3a Cb3/a-
BaHe Ha MHPaACTPYKTypa 3a pasnpeaesieH1e Ha eHeprusa, a Masku ctaHaapT13mpa-
HM LeHTpa/IM 06MKHOBEHO Ce CTPOAT B MO-U30/IMPAHM PAMOHM.



buoeHepauliHu uHcmanayuu u o6opydsaHe 141

111.5.4. FTeomepMasiHa eHepausa ¢ HUCKA memMnepamypa U monJiuHHU 3a2ybu

doHoBa TON/IMHA € U3M0JI3BaHETO Ha HUCKO TeMmnepaTypHa eHeprusa B 3eMATa,
OTKpUTa B MO-rOPHMUTE 3€EMHU CN0EBE, B NOA3EMHUTE BOAU MU B NPOOUTH KNaaeH-
UM B CKanata. EHepruaTa ce m3BiM4a NpM HUCKM TemnepaTtypu U ce nosuLiaBa Ao
No-BMCOKU TemMrnepaTtypu C MOMOLLTa Ha TOMJIMHHM NMOMMNMU. ToBa MOXe Ja ce M3-
BbpLUBa Ype3 U3NOMMNBaHEe Ha NOA3EeMHU BOAM B OTBOPEHU MIU 3aTBOPEHM CUCTEMM,
KbAETO LUMPKYAMpa aHTUPU3EH pa3TBOpP B 3aTBOpPEHa Bepura Mexay U3TOYHMKA
Ha TOMJIMHA U M3MNapMTENA Ha TepMonomnata. UeHTpasnmte Cblo MoXe ga 6baat
NOCTPOEHM 3a YA0B/IETBOPABAHE Ha HYXAWTe OT oxnaxgaHe. EHepruAta Toraea ce
oTBeXXa 06paTHO B 3eMsATa, KOATO Ce M3M0Ji3Ba KaTo CK/1aJ Ha eHeprua 3a oTonne-
HWEe Ha NO-KbCEeH eTan UM Ha ApYro MACTO.

PasmepuTe Ha Te3u LeHTpasam MoraT Ja BapmMpaTt OT 0OMKHOBEH M3BOP Ha eHep-
rMA U OTOMJIEHME Ha Kblla, a MOXe Aa 6bAaT M CN0XKHO pa3paboTeHn LEeHTpasM 3a
KOMBWHMPAHO OTOMJIEHME M OXNaxKAaHe CbC CTOTULM Ha eHeprumHM mM3Bopa. Han-
rojleMmMTe LEeHTPpanu MOXe Aa MOKPUAT HYXKAMUTE 3a OTOMJIEHME M OXJlax[aHe 3a
MHAYCTPUANIHUTE NAapPKOBE MU BOJITHUYHU KOMMJIEKCU MM KaTo anTepHaTMBa Morat
Jla Npe/loCcTaBAT Ha KpaMHMUTE MOTPEOGUTENIM LIEHTPaIHO OTOMJIEHWE M CUCTEMA 3a
oxnaxkaaHe.

MHoro ¢opMu Ha ocTaTbyHaTa TOMJIMHA Ca NOAXOAALUM M3TOYHMUM 3@ TOMJIUH-
HM MOMMK, TbM KaTo Te YeCTo NpuTekaBaT J0pPU U OTHOCUTE/IHO BUCOKA TeMNepary-
pa. HoBa TexHO/M0rMa Ha TOMJ/IMHHA NOMIMa NO3B0JISIBa NOCTENEHHO NOBMLLABAHE Ha
Temnepartypata 4o 100 ° C, KoeTo e 4OoCTaTb4HO 3a peamua NPOMMULLIEHU MPOLECH.

Tepmonomnu 6asupaHu Ha OHOBa TOMJIMHA € reoTepMasIHOTO MpUIoKEHHUe,
KOETO € NMPEXMUBANO HaU-CUJTHUAT PacTeX B CBETOBEH Mallab, ¢ yBesimyeHue ot 5 275
MW o6wwa nHctanmpaHa TonaMHHa MolHocT npes 2000 go 15 723 MW npes 2005 r.

®oHOBOTO OTON/IEHME MOXKE Aa 6bAe M3M0I3BaHO MO Lenusa CBAT, 3a pas/iMKa
OT reoTepMasiHaTa eHeprusa C BUCOKa TemMrnepaTtypa, KOATO C AHeLWHaTa TeXHO/10rusa
€ NpaKTMYEeCKM A0CTbMHA CaMO B 06Cera Ha Kpauiiata Mexay JeBeTTe naacta, ot
KOMTO Ce CbCTOM 3eMHaTa Kopa. TexHonoruaTa Ha OHOBOTO OTOMJIEHME MOXKE Aa ce
CcuMTa 3a pasBmTa B CMUCHI, Y€ HaJIMYHUTE NPOAYKTM, KAKTO M 3HAHMUA M YCAYrHU Ca
AOCTaTbyHM 3a MallabHa TbproBcka ynotpeba. HayyHu nscneaBaHms, paspacTBaHe
U yBe/ZIMYaBaHe Ha NPaKTUYECKUA ONUT AOMPUHACAT 3a HENPEKbCHATU NOA0OPEHMUA.

EHeprumHuTe KNaseHum ce 1M3nosi3BaT 3a CK/1aZ0BE 3a EHEprus, ako e Haauue
M TbpCEHE Ha oxNaxzaaHe. B To3u ciyyan TonsiMHaTa ce JjoBeXa obpaTHO 10 Kia-
JeHela Ype3 oxaxaHe.

EaHa ueHTpana 3a )OHOBO OTOMJIEHME B MHOIMO CJlydau LWe MOKpMBa LANOTO
TbPCEHO OXNaxKAaHe UM YacTM OT Hero B crpagm ¢ 6esnnatHo oxaaxkaaHe. besnnar-
HOTO OX/NaxkAaHe npejnosara, 4e C HUCKO NoTpebieHne Ha eHeprusa B eHEPrumMHUs
KnaaeHew uan noa3emMH1UTe BoAM Ce 0OMEHA TOM/IMHA C oXJlaauTeIHaTa MHCTanaumA
B crpagarta, 6e3 ga ce Hasara ga ce M3MoJi3Ba TOMJIMHHA MOMMa KaTo oxaaxKjalla
MallMHa, KaTo He06X0AMMOCTTa OT AOMbJ/IHUTE/IHA €/IeKTPUYECKa eHEPrmsa € MUHU-
MaJlHO.

EHeprumHMTe KnageHum npeactaBnssaT npubamsmtenHo 20-40% oT obuijaTta
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nHBecTUUMA. CneundryYHUTE MbPBOHAYA/IHMTE Pa3XoaM 32 EHEPrUMHUTE KNIAAEHUM
MOYTM He 3aBUCAT OT KanauuTeTa, AOKaTO NOo-rosiiMa TOoMnJIMHHa NomMna ZlaBa no-Bu-
COK MpOM3BOACTBEH KanauuTeT Ha MHBECTUMpaHaTa cyMa napu. [onemu ueHTpaau
Nnoka3BaT Aobpa A0XOAHOCT, 6e3 0bwecTBeHa MHBECTULMOHHA NOMOLL,.
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Nnaesa IV
Bb3aencTBue Ha Bb306HOBAEMATA EHEPrusi BbpXY
OKOJ1HaTa Ccpe/la

IV.1. BATbpHOEHEpPrMMHU CUCTEMM

PaboTata Ha BATbpHaTa €Heprua uMa HyJaeBM eMUCMM Ha BPeAHM BelyecTsa.
TAa He gonpuHacAa 3a ra106anHOTO 3aTonasAHe, ,,FOpMBOTO” € 6e3niaTHO U e AocTa
paBHOMEPHO pasnpegesieHo no uenua cBATt. HeoobxoaumMaTa eHeprua, 3a ga ce
npousBexza U MHCTannpa TypbmHa, Bb3/M3a Ha TPU meceua OT MPOM3BOACTBOTO
Ha TypbuHaTa. HO KaKTO U Npu APYyru U3TOYHMUM Ha eHeprusa, BATbpHaTa eHeprusa
OKa3Ba Bb3JEMCTBME BbPXY OKOJIHATA Cpeja.

BusyanHute edeKkTH Ha BATbpHATA EHEpPrus YecTo Ce CYMTaT 3a Hal-BarKHO
Bb3AEMCTBME BbPXY OKOJIHaTa cpeaa. TypbuHUTE ce Bb3npuemaTt Kato JOMMHMpa-
LM Ha 6J1M3KO Pa3CTOsiHWE, HO OT pa3CcTosiHMe OT 1,5-2 KM BM3yaJIHOTO Bb3AENCTBME
€ MHOrO0 No-Manko. B gonbaHeHWe, BATbPHUTE METHULUM XBBPAAT ABUXKELLM Ce CEH-
KM U NPOU3BEXKAAT LUYM.

3acerHaTara njouw, oT BATbPEH NapK e camo ot 1 4o 3% oT obLiata naoLy , KaTo
MbTMLLATA 3aeMaT MNO-ro/iAsMa YacT oT Hed. CneaoBaTesiHO, Bb3AENCTBMETO BbPXY
OKOJIHaTa cpeja Le 6bae orpaHMYeHo U MOoXe aa 6bae ePeKTUBHO CMEKYEHO.

Bb3aencTBMeTO Ha BATbPHM (pepmMM Ha cylwlaTa U B MOPETO BbpXy AMBa-
Ta NpMpoAa, OCOGEHO BbBPXY MUrpupalimTe NTUUM U NpUaenu e npeameT Ha
pasropeleHu cnopose, MNy6/IMKYyBaHM Ca MNPOyYBaHMA C MPOTMBOPEYMBU U3-
BoAM. BauaHWeTo BbBpXYy AMBaTta nNpupoda € BEpPOATHO MO-HUCKO B CpaBHe-
HMe C Apyru (OpMM Ha YoBeLLKATa M MpOMMLLIEHaTa AeMHoCT. Bbnpekn ToBa
Ca Bb3MOXKHM OTPMLATE/IHM BB3AEUCTBUS BbBPXY OMNpPeAeNeHU mnonyaaumMm ot
4YyBCTBMUTE/IHM BMAOBE M BbB (hasata Ha MJaHMpaHe TpA6GBa Ja Cce OOMMCAAT
YCUIMATA 3@ CMEKYABaHE Ha TOBa Bb3JENCTBME.

LlennAaTt ropmBeH LMKBA HA NPOAB/IKUTENIHOCT Ha BATbpHaTa eHeprusa ot npo-
M3BOACTBOTO, NpepaboTKaTa, NnpeobpasyBaHETO, CTPOMTE/ICTBOTO M FOPEHETo Mo-
Ka3Ba, Y€ MKOHOMMUYECKMTE Pa3xoau Ha KOHBEHLMOHAMIHUTE EHEPrUMHM U3TOUYHMUM
Aaney HaaAXBbPAAT Te3M 3a BATbpPHaTa eHeprua. HayyHata nporpama Ha EC ExternE
M34YMCNABA, Y€ BbHLUHMUTE pa3XxoaMu Ha BATbpHaTa eHeprua ca no-manko ot 0,26 € /
KBTuY, a 3a BbrMLHM LeHTpaan Te Bapupat oT 2 go 15 € / KBty [EWEA 2004].

BarkHO cbobGpaXkeHue e, Ye u3rpaxKaaHeTo Ha BATbPEH NapK B rosiAMa CTeneH
e 06paTMMo Bb3ZeHncTBUue. Mo1IMa YacT OT BATbPHMA NapK MoXe Aa 6bae oTcTpa-
HEeHa C OTHOCMTE/IHA /IEKOTa, aKo TOBa 6bAe *KeNaHMETO Ha 6bAeLuUTE NOKOSIEHMSA.
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IV.2. XuapoeHeprmmH1 cucteMm

BogHaTa eHeprms € eHeprumHUAT U3TOYHMK, KOMTO JaBa Bb3MOXKHOCT 3a Mpo-
M3BOACTBO Ha eNeKTpoeHeprua 6e3 u3noa3BaHe Ha M3KONaemu ropmea M Bnocaes-
CTBME HE € YacT OT eMMCUUTE, MPUYMHEHU OT MPOM3BOACTBOTO HA €/1IEKTPOEeHep-
A, Bbravwa, HedT MM 3aXpaHBaHM Ha ras LeHTpanu. lNocneamumte 3a oKosHaTa
cpefja OT BOAHOEJIeKTPUYECKUTE LIEHTPasIM Ca CBbp3aHM C MnoceraTesicTBa BbpXy
npupojara nopagy UsguraHeTo Ha AMru UM MOHMMKaBaHe Ha HMBOTO Ha BOAATa,
MPOMEHU Ha BOAHMA NOTOK M U3rpaxKJaHe Ha NbTULLA U €IEKTPONPOBOAM.

U3gMraHeTo Ha gMru Ha rosieMu naowy Hamansasa NyoeanMyHUA JOCTbN A0 On-
pefeneHn 30HM M MO TO3M HaYMH 3acAra Bb3MOXHOCTUTE 3@ OTAMX Ha OTKPUTO.
U3rpaxaaHeTo Ha AU B 30HM C 6orato 6MopasHoobpasme Ha piopaTa Cblo pUC-
KyBa Ja MMa oTpuuatesieH epeKT BbpXy KJMMaTa, 3awoTo ce ocBoboXKAaBa ronamo
KOJIMYECTBO Bbr/1Iepos, KOMTO € 06Bbp3aH C AbpBeETa U ApYrMTe pacTeHMs, KOrato
BOAHMTE pe3epBOapu Ce MbJIHAT C BOAA 3a MbPBM NbT M TE3U KYATYPU U3rHMBAT
6e3 nomMoliTa Ha Kucaopoga. ToBa BOAM [0 Cb3aBaHETO Ha MeTaH. 3aBUPABAHETO
MOXe Ja 3acerHe M 30HUTE 3a XpPaHEHe Ha AMBU XMBOTHU M MAapLUPYTUTE Ha NbTy-
BaHe.

BogHaTta eHeprua 4ecto BoaM A0 NMPOMEHU B MPUPOAHUTE BapuauMKu Ha BojaTa
B pe4YHOTO KOopuTo. LleHTpanunTe Ha 6pera Ha peka 6e3 pe3epBoapM 3a CbXpaHeHue
Ha BoAa BOAAT O OTHOCUTE/IHO MaJIkK1 MPOMEHM B HUBOTO U JebuTa Ha BodaTa M no-
paau ToBa MMAT MaTbK e(PeKT BbpXY 6MONOrMYHOTO pa3Hoobpasme. MNpu LeHTpanu-
Te BMCOKO HasiAraHe C pe3epBoapu 3a perympaHe Ha BoJaTta Bb3AeMCTBMETO BbpPXY
6MOopa3HO06pa3mneTO 3aBMCH OT perysaumoHHaTa BMcoymHaTa. lNIpoMeHn B HMBOTO
Ha BoJaTa npes roagMHata MoXxe Ja gosefaT A0 M3MMBAHE Ha (PUHU U XpPaHUTENHM
BellecTBa M Aa nNpeau3BuMKa epo3una B peryampaHara 30Ha.

Korato ueHTpasnmrte ca u3rpaZeHm HenpeMeHHO LWe MMa HAKAKBO (DU3NYECKO
noceraTenctso B 6JM30CT NpU M3rpaXkgaHeTo Ha MbTULLA, KAaTO HaNpUMeEp Cb3ja-
BAHETO Ha MPOMMULUIEHN CTPYKTYpM B eCcTeCTBeHa cpeja. Te3n Hamecu morart ja
6bAaT KOMMNEHCUPaHM Ype3 3aJb/IKaBaHe Ha CTPoUTeNa Ja npesacajm CTeCTBEHMA
neMsax, Taka Ye rnoceratencTBata Aa 6bAaT Bb3MOXKHO MO-HEXHM M MMHMMAJIHO
HaTpanymeu B 6belle.

JlanekonpoBoamTe ca YyXAn CTPYKTYpHM B NpupojaTta U MoXKe Aa CbCUMAT Npu-
POAHM nemsaxku. EnektponpoBoamTe Morat Aa MOBMAAT Ha NTUMYMTE NOMyJaumu
WMAU NPpU CONBCBK MM MPU KbCO CbeauHeHME nopaau KOHTaKT. ObpaTHO, KoraTo ce
MHCTanMpaT MOLLHOCTHU TPAHCMMCUM KaTo NoA3eMHU Kabenn, M3KONHUTE paboTn m
B3pMBABAHETO Ha KaHa/IM ce OTpa3fBa Ha XMApPoJormMaTa U pacTUTesIHOCTTA.

EcdeKkTbT Ha perynmpaHeTo Bbpxy pmbaTta U pM60J10Ba € C/I0XKHO B3aMMOLEMNCT-
BME MEXAY MHOXeCTBO (DU3MYECKM U BUonornmyHn daktopu. EctectBeHUTe mec-
TOOOUTaHMA Ha pubaTa ce popmupaTt OT (PMU3UYECKM XapaKTEPUCTUKM KaTO HMBOTO
Ha BoJaTa, CKOpPOCTTa Ha BOJATa, Bb3MOXHOCTU 3a KpMEHe, a Cbllo M AOCTbN A0
xpaHa. OTBogHABaHETO 6K 6110 HAaNBJIHO OMYCTOLWMTESTHO 3a pubaTa. KoamyecTso-
TO Ha Bojara CblUO e NoBAuAe Ha pubaTa No pas/IMYHU HAYMHK, B 3aBMCUMOCT OT
Bb3pacTTa Ha pmba 1 Buausete puba. Jocta peryimpaHm pevyHm cMCTEMM ca BCe
oLLe MHOro Aobpu 3a pM60I0B peKM.
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IV.3. ChbHYEBM €HeprMmMHU CUCTEMM

M3non3BaHeETO Ha C/bHYEBaTa EHEprusi MMa YMEPEHO Bb3JEMCTBME BbPXY
OKOJIHaTa cpeja, HO B HMKaKbB Cy4yal HAMa Ja 6bae HyneBo.

CnbHYEBUTE KONEKTOPU U CIbHYEBUTE MAHEIM Ce€ HYXAAAT OT BbHLUHA MNO-
BbPXHOCT M B pe3yaTaT ca Bb3MOXHMU KOHMD/IMKTU Mexay notpebutenute. Apyro
M3N0J13BaHe Ha TEpUTOPUATA MOXKeE Aa 6bae Bb3NpenATCTBaHO, HO 3a WacTMe 4ecTo
€ Bb3MOXXHO C/TbHYEBM KONIEKTOPU M NaHeM Ja 6baaT MHTErpMpaHM Ha NOKPUBU U
CTEHM Ha crpagm, Taka 4ye AONbJAHMTENIHOTO M3MCKBaHE 3a NJow, € HyneBo. Jocera
He € MMaNo CEePUO3HU KOHDAMKTU, a NO-roieMmn CONapHU LEHTPAIM YeCTo Ce Ha-
MMpAT B NYCTU palOHM, KbAETO Bb3MOXKHOCTTA 3a KOH(DIMKTU C NOTpebuTenmrte e
ManbK.

[onemMu CNbHYEBU TEPMUYHMU LEHTPA/IM e M3M0A3BAT HAKAKBO KOJIMYECTBO
BOJa B MapHaTa CMCTEMA M B OXJlaAuTeNIHMTE Ky/iM. BosaTa e ckbna B paMoHM Ha
CBeTa, KbAEeTO TaKMBa LEeHTpanu npeAacTaBasaBaT MHTEpeC, Taka ye bmxa Morav aa
Bb3HMKHAT KOH(MIMKTU MPU U3MO0A3BAHETO.

EmMucumTe BB BogaTta M Bb3ayxa Mo BpeMe Ha paboTta npu HopMasiHM 06CTOSA-
TeNCTBA We ca 6/IM3KM A0 Hyna. EMMcMMTe 61xa MOriM Aa Bb3HUMKHAT BbB Bpb3Ka
CbC 3/10MOJTYKM.

EcTtecTBeHO We MMa BIMAHME BbPXY OKOMIHATa cpeja OT NMpPOM3BOACTBEHUTE
cuctemu. TOMJIMHHUTE CUCTEMM Ca NPOM3BEAEHM OT HaNb/JIHO OOGMKHOBEHU MaTepU-
anu 1 NoAo6HO Ha APYrM TEXHOJIOMMMU, KOUTO OOMKHOBEHO HM 3a06MKanAT. lNpoms-
BOACTBOTO Ha COJIAPHM KNETKU U3MNON3BA HAKOM MHOIO arpecmMBHMU XMMUKaIU, KaTo
HSIKOM TEXHOJIOTMK M3MON3BAT M BELLECTBA KaTo HanpMmMmep KaamMum u tenyp. Hsakou
OT Te3M BellecTBa Ca M3KJIYMUTENHO TOKCUMYHM, HO MPOM3BOACTBOTO Ha CONAPHM
KJIeTKM Ce U3BDBPLUBA B U3KAKYUYUTESIHO YUCTU U MHOIO KOHTPOJIMpPaHMU Cpeau, Taka
ye TO3M NpPob6sIeM U3rnexaa IeCHoO paspeLumm. BellecTsa B 3aBbpLUEHUTE NPOAYKTH
ca CTabMNHM.

[MoTpebneHneTo Ha eHeprua rno BpemMe Ha MpOM3BOACTBOTO Ce M3TbKBa KaTto
npo6aemM. 3a CUCTEMM, KOMUTO Ce M3MON3BAT NO e(PEeKTUBEH HAYMH, TOBA HE € MNpo-
6n1eM. CpOKbT Ha Bb3CTaHOBAABAHE Ha M3MoJi3BaHaTa €Heprms 0GMKHOBEHO € Mo-
MaJIKko OT AB€ roAMHM.

JleEMOHTUPaHUTE CUCTEMMU LLie Ce BbPHAT KaTo OTNaAblLM, KOMTO TpAGBa Ada ce
TpetTnpar. ToBa TpAGBa Aa ce HanpaBWM MO OTFOBOPEH HayMH M OCHOBHO OTMaAb-
uuTe Aa nogJsierkaT Ha peumKaupaHe (MeTtanu, nnactMmacu). B AnoHuA Bede ca ce
NosAABMINM MHAYCTPUANLUM, KOUTO XKeNaaT Aa peumKampaTt BewecTBa OT M31eA3Nun oT
ynoTtpeba CoslapHU KNEeTKM.

IV.4. BOEeHeprMmHu cucTeMu

BarkHO NpeaAMMCTBO Ha 6MOeHepruaATa e, Ye HerHaTa ynotTpeba e HeyTpasiHa Mo
OTHOLLEHWE Ha MApHUKOBM ra3oBe. BbriepoaeH AMOKCUA, KOMTO ce Cb3zaBa Ypes
ropeHe e npeABapuTE/IHO B3€T OT 3aBOJa M C/IeA0BaTE/IHO HE NMpeAcTaB/sABa Kpau-
Ha eMuUcuA, JoKaTo NnpueTuTe 3anacu 6mMomMaca He ca u3depraHui. Bbrnpekn ToBa,
yCNIOXKHABaLY, pakTop € epeKTbT Ha Bbraeposa, KOMTO ce CBbp3a B 3emsATa Noj 3a-
BoZa. MMa HyxJa OT MHOrro u3cnejBaHuA No TO3U BbNPOC, Npean Aa MMame MbJHO
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pasbupaHe Ha npouecuTe U CUCTEMHUTE ePeKTH.

Bb3aeMcTBMETO BbPXY OKOJIHATA Cpeja NopaaM M3MoJI3BaHETO Ha 6MoeHeprus
B MHOIO OTHOLLUEHWS € MO-C/IOXKHO, OTKOJIKOTO 3a ApPYrM Bb3CTAHOBAEMM €Heprum-
HM U3TOYHUUM. Hal-eKCTEH3MBHMTE U CEPUO3HU EKOIOMMYHM NOCAeaULUM MoraT Ja
Bb3HMKHAT BbB Bpb3Ka C NPOM3BOACTBOTO M CbOMpaHETO Ha pecypc. CbliecTByBa
PUCK 3a HaManABaHe Ha 6MOpPa3HO06Pa3METO M BJIOLLABAHE HA MPOAYKTUBHATA 3eMA
4ype3 epo3uA BbB Bpb3Ka C MalabHO MpoM3BOACTBO Ha 6MOMaca, akoO Ha TaKMBa
BBMPOCK He Ce 0TAaBa AOCTAaTbYHO 3Ha4YeHME. MIMa OMacHOCT CbLO OT OBLUMPHM NO-
TPEOUTENICKM KOH(JIMKTU, HAaNpUMEP MO OTHOLLEHWE HA NPOM3BOACTBOTO Ha XpaHM
M OnasBaHeTO Ha NPUPOAHMTE pecypcu. B MOMEHT, Korato MexayHapoaHaTa Tbp-
roBMs C GMOropuBa M3rnexaa nosyyaBa rossMo 3HaYEHWE € BaXXHO Cb3JaBaHETO
Ha MeXZAyHapoJeH Habop OT npaBu/ia U CUCTEMM, KOMTO MoraT Aa AOKYMEHTUpat
yC/I0BUATA Ha OKOJIHaTa cpeja Ha MACTOTO Ha NPOM3BOACTBO.

B cblLOTO BpeME OTFNEKAAHETO Ha EHEPIrMMHU KYITYPU MOXKE Aa OTBOpM Bpa-
TaTa 3a No-ronfmMo 6MOJIOrMYHO pa3HoOObpa3ne OT MPOM3BOACTBOTO Ha XpPaHU U Te
4yecTo Morar Ja 6bAaT Ky/ATMBUPaHM B 06/1aCTM, KOMTO HE Ca NoAXOAAWM 3a Npo-
M3BOACTBO Ha XpaHW. YrpaB/siABaHO NPaBMJIHO, MNOBMLIABAHETO Ha M3MO3BAHETO Ha
B6UOEeHeprma MoxXe Ja AoBeje A0 No-YCTOMUYMBO CEJICKO CTOMAHCTBO U yBE/IMYaBaHe
Ha 4OXOAM 3a CeNCKUTEe OOLIMHM U pa3BUBaLLMTE Ce CTpaHU. JHeC MHOro ot 6uoe-
HeprusaTa ce npou3BexJa Ha 6a3aTa Ha OTNaAbYHM MPOAYKTU, KOUTO MMAT HMUCKA
a/fTepHaTUBHA CTOMHOCT. Te Cbl0 HEe OKa3BaT 0COBEHO 3HAYUTE/IHO Bb3AEUCTBUE
BbpXY OKOJIHATa cpeja Ype3 MpOM3BOACTBOTO Ha pecypca, TbM KaTo 6uomMacaTta
KaTo pecypc ce Npom3Bexzaa U ce npubupa, Taka A nHade. He e HeobMYamHo, Ye
eKcnsioataumsaTa Ha oCTaTbyHMA NPOAYKT 32 EHEPTrUMHM LIEIM MMA MNOJI3a 3a OKOJIHA-
Ta cpeja, TbM KaTo B MPOTMBEH CJlydan 61 ce 3amMbpcsABaso MO Pas/IMYHU HAYUHM.
AKO 6MOEHeprma 3aMeHU M3KOMaeMMTE FroOpMBa B rosIIM Malwab, AenbT Ha eHepru-
ATa OT OTNAaAbYHM NPOAYKTH LWe HaMmanee. Ako Hanpmmep 10 Ha CTO OT CBETOBHOTO
noTpebaeHne Ha GEH3UH Ce 3aMEHEHM C aJIKOXO0/1 OT 3axapHa TPbCTUKa, bpa3uaua
TpA6Ba ga yBenn4un npomssoacTBoto cm 40 nbtn [Nature, 2006]. MNpn TakbB CLeHa-
PV, OCTaTbYyHUTE MPOAYKTM OT MPOM3BOACTBOTO HA 3axapHa TPbCTMKA e 6baaTt
ManbK AAn oT CypoBuHUTE. ETO 3aL0 € BaXKHO Za ce MOBMLUM HMBOTO Ha 3HaHMe 3a
BCMYKM NOCNEAULM OT U3MNOA3BAHETO HA BMOEHEPrMA B rOJIAM MalLab.

[opeHeTOo M NpeBpbLAHETO B ra3 Ha 6b1omaca, 4ecTo AaBaT No-HUCKM EMUCUU
Ha a30TEH OKMUC B CPaBHEHME C U3rapsAHETO Ha M3KonaemMu ropmea. EMmMcumnTe Ha ce-
pPeH AMOKCMA CbLLO Ca HUCKM, 3all0TO AbPBOTO OOMKHOBEHO CbAbpiKa MasIko cApa.
Bbnpeku TOBa, No-ronemMuTe LeHTpaiM TpA6Ba Ja MMaT CMCTEMa 3a OYMCTBAHE Ha
AMMHUTE rasoBe U / MK Ha NPOAYKTA ras C Len Aa ce KOHTPOAMpaT BpeAHUTE EMU-
CcMMTE BbB Bb3ayxa. [loBeyeTo OT npouecuTe Ha NpeYnucTBaHe Ha OTNaabyHU ra3oBe
Ca NPOeKTMpaHU Ja He 0CBOGOXKAAaBaT BOAA.

M3rapsHeTo Ha TBbpAM ropyBa reHepupa AbHHa Nenen 1 nenes Hocella ce BbB
Bb3ayxa. KaMMHMTE ca BaxKeH M3TOYHMK HA EMMCUMM HA YaCTULM, HO CbBPEMEHHUTE
KaMWHM Ha AbpBa UM NeneTH AaBaT HUCKM eMUCUM. Pa3BUTUMETO Ha TEXHOJIOTMS Ha
u3rapsiHe, KOATO MMHUMM3MPA 06pa3yBaHETO Ha HocellaTa ce nenes 1 Ha TEXHO0-
rMA 3a NPeYUCTBAHE Ha OTNaAbYHM ra3oBe, KOATO e(PEKTMBHO MOXKE Aa Ce CrnpaBu
C TO31 NpobsieM Ca BarKHM KOMIMOHEHTM 3a NogobpsBaHE Ha MKOHOMWMYHOCTTA Ha
6uoeHepruara.
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BroeHeprumHUTE TEXHOMOMMM CbLLO TaKa AONPUHACAT MO NMOJIOKMTENIEH HAYMH
3a pelaBaHe Ha eKO0rMYHU NPo6IEMMU C OKOHYaTEIHATa 06paboTKa Ha OTNaAbLUM
BbB Bpb3Ka C OTNaAbLM MNPM rOPEHETO, NPEBPBLLIAHETO B ra3 Ha BpeAHU OTNaabLm
M NPOM3BOACTBO Ha 6MOras OT BJIa’*KHM OpraHM4YHU OTNAAbLM.

IV.5. FTeoTepManHu1 eHeprumH1 cCUTEMMU

[eoTepManHaTta eHeprusa, OHOBOTO OTOMNJIEHUE M OTNagHaTa TOMNJIMHA Ca eKo-
JIOTMYHO YMCTU EHEPrUMHMU M3TOYHMUM. M3non3BaHETO Ha DOHOBOTO OTOMJIEHUE U
TOMNJ/IMHHATA €eHeprua oT OTNaAbLUM B NOBEYETO CTPaHU € 6e3eMUCUMOHHA anTepHaTH-
Ba Ha M3MNOA3BaHETO Ha M3KOMaemu ropumea.

Hakou npumepu 3a Bb3AEMCTBUMETO BbPXY OKOJIHaTa cpeja:

» PaboTtHaTa cpefa Ha Tepmornomnara. TpagvuMmMHO ca O6MAM M3MOA3BaHM
xnopdyopsbraesogopoau. Te nmart paspywmteneH eekT BbpXxy 030HO-
BUS CJIOM M CU/IEH NAapHUKOB edeKT. XnopdhyopBbrIeEBOAOPOAUTE, KOMUTO
B MOMEHTA CE€ M3MOo/13BaT HE BPEAAT Ha 030HOBMS CJIOM, HO BCE MaK J0-
NPUHACcAT 3a NapHUKoBUA edeKT. ToBa Cb3zaBa BCe NO-roisM MHTEpecC 3a
M3M0/13BAHETO HAa NPMPOAHMUTE rasoBe Kato amoHsK, CO, 1 Bbriesoaopoau.

» PaboTHaTa cpeja Ha LWMPOKO pa3npocTpaHeHusa KoaekTtop. lMopagm ussec-
T€H PUCK OT M3TMYaHe B MOAMNOYBEHWUTE BOAM, FMKONBT € 61 3aMeHeH
C AeHaTypasiM3uMpaH askoxoa U OGMOJIOrMYHO pasrpaguMM KasueBU COMMU.
MunotHnte uHcTanaumm ¢ CO B N'epmMaHuMA ca yCcnewHu.

» TONAMHHO 3aMbpCsBaHe. MoBMwaBaHe Ha TemnepaTypaTta 4Ype3 BpbLaHeTo
Ha oxnarkjaliata BoAa MoXe ga nossusae Ha dpaopata u dayHarta.

» WU3npassaHe Ha pe3epBoapMTe Ha NOAMNOYBEHMUTE BOAM YpeE3 M3MOMMBaHE Ha
noA3eMHUTEe BoAM 6e3 Aa penHXKXeKTUpaHe.

» XuAapoTepMasiHa TeYHOCT / nmapa OT reoTepmasiH1 pe3epBoapm MOXe Aa Cb-
AbpXa XMMMYHHO CbAbpKaHWe, KOeTO 3aMbpcABa Ype3 AUPEKTHU EMUCUM
Ha 3eMATa U1 BbB Bb3ayXa.
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naBa V
[Mpon3BoAUTENIM HA Bb3CTAHOBSEMA EHETPUA M KOMMAHMM OT
uscaenBaHata 06,1acT

V.1. PyMbHMuA

OnucaHue Ha npoeKrta: EHeprumHa MHoBatuMBHa PuHaHcoBa Mpexka, EIFN
€ NpoeKT, noAKkpeneH oT EBponeMcKaTta KOMMCMSA B PamMKMTE Ha MHMUMATMBATA
«Europe INNOVA»

CbrnacHo MHOBaTMBHUTE M EHEPrMMHM NOUTUKM Ha EC ce npoekTupa 1 paspa-
60TBa LA/I0CTHA MPEXKa 3a NO-A06p0 pa3bupaHe MeXAy MHOBALUMOHHUTE eHEPrUnHM
npeanpuATUA U UHCTUTYLMN U DUHAHCOBU areHTH

X ajanTupaHe U akTyaamsupaHe Ha (OUHAHCOBM YCIYIM KbM MHOBALMOHHUTE
HY>KM B 0671aCTTa Ha EHEPIrMMHUS CEKTOP

X rpefocTaBsAHE Ha MPaKTUYECKM U ePEeKTUBHU peLLEeHUA, 3a Aa Ce YIeCHM
A0CTbMA Ha MHOBALMMOHHUTE areHTM B EHEPrUMHMA CEKTOP A0 PMHAHCOBM
YCNyru.

Llenta Ha npoekta EIFN e aga ce pa3pabotu ye6 nnatgopma 3a €BpOMnemcku
npeanp1MemMaydm B CEKTOpa Ha Bb30OHOBAemaTta eHeprusa U UHAHCUCTU, KOMTO Aa
cpelHaT cBouTe MHTepecH. NpoeKTbT MMa 3a uen Aa yaecHM AoCTbha Ha MHOBa-
TUBHU eHeprurHn MCIM go duHaHCcHMpaHe U A0 MHBECTUTOPU (6aHKM, OoHAOBE 3a
PUCKOB KanuTan, 6M3HeC aHresm 1 ap.), A0 MHOBAaTUBHW €HEPrUMHM MPOEKTU (Bb3-
06HOBSIEMU EHEPIrUMHU U3TOYHULM, BUOAM3EN U Ap.).

MHOBaLMKM B EHEPIrMMHUA CEKTOP € KJII0YOBa e/ 3a eHeprumHaTa nosiMTnka Ha
EC, KoATO MMa 3a Len Aa noaobpu eHeprumHaTa epeKTUBHOCT, Aa HaMasM eHep-
rMMHaTa 3aBUCMMOCT M Aa MNOCTUIHE YCTOMYMBO pa3BUTME Ha OKoJIHATa cpeja. Bb-
NMPEeKU ToBa ce Npu3HaBaT TPYAHOCTU NMpU JOCTbN A0 (PMHAHCMPAHE OT MHOBALMOH-
HWMA eHeprueH cekTop (Ham-Beve npu MCM).

2 OT egHa CcTpaHa, HAKOM OT OpraHM3aToOpUTE Ha MPOEKTU, Ce HYXKAAAT oT
noeeye 3HaHMWA 3a: (PMHAHCOBUTE anTepHaTMBM 3a MHOBaLMK, AOCTHM A0
npoueaypm 3a GUHAHCOBU peCcypcH, CTPYKTYPHM PUHAHCU, METOL010MUATA
3a OLeHKa Ha NPOEKT, MKOHOMMYECKA OLEHKa Ha Bb34EMCTBMETO HA NPOEK-
Ta BbpXy OKOJIHaTa cpeja, M3roTBAHETO Ha GM3HEeC NaaH, yrnpaBJieHUe Ha
pUCKa.
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2 Ot apyra ctpaHa, MHBECTUTOPM (6aHKKU, poHAOBE 3a PUCKOB KanuTan, PoH-
J0Be 3a AA/10BO y4acTMe, BM3HEC aHreIM U Ap.) Ce HYXKAAAT OT No-AbJ0o-
KO MO3HaBaHEe Ha XapaKTEPUCTMKUTE Ha Te3M NPOEKTM U HOBOBLBEAEHUSA B
€HeprumHUs CEKTop.

Financial Energy
Institutions entrepreneurs

duHaHcoBU UHCMUMYYUU EnepeuliHu Opyxecmsa

KpalHMAT NpoAyKT Ha NpoeKTa e 6bJe oHNanH nnatdopma (Web) cbe cb-
JIbp*KaHME U UHCTPYMEHTM, [0 KOUTO OpraHM3aTopMTe Ha MHOBATUBHU E€HEPrumHU
NMPOEKTU M MHBECTUTOPU UM APYrM OpraHu3aumm, 3aMHTepecoBaHM B Hacbp4aBa-
HeTo Ha eHeprumHmMTe MCI, e MmMaT AocTbn. Yeb camuTbT Le 6bae 060pyaBaH C
HEe06X0AMMUTE AOKYMEHTU, NpoLeaypr U MHCTPYMEHTU, OT KOUTO Ja C€ PbKoBOAAT
npeanpuemMadmTe npu NonbJBaHE Ha CBOMTE GUM3HEC MaHOBE 3a M3BbPLUBAHE Ha
OLEHKa Ha TEXHUTE MPOEKTU M 3a Aa M'M CbBETBAT NMPM TbPCEHETO Ha CpeAacTBa.
Mo CbWwMA HAYMH MHBECTMUTOPMUTE LE MMAT AOCTbMN A0 BCUYKM T€3M MHCTPYMEHTMH,
KOEeTO MM NO3B0/ISIBa Aa M36MpaT U3MeXKAY LUMPOKA FraMa OT NMPOEKTM B EHEPrUMHMA
CEeKTop (BATbpHA eHeprus, 6uoMaca, ...). Yeb CanTbT Lie BK/YBA CbKPOBULLHMLA
Ha MHOBaLMM B CEKTOPA Ha eHepreTMkarta M MHOBaUMKUTE BbB (PMHAHCOBMA CEKTOP.
Hue npeasukaame aa gocturiem okono 300-400 yyacTHMUM B yeb NpOCTPaHCTBOTO.

MpOEKTHLT € CTPYKTypUpPaH OKOJ10 pa3IMyHM hasu, YMMTO pe3yaTaTu we o6baat
ny6JIMKYBaHM B yeb carTa Ha MPOeKTa U B MeCceYHMs BI0JIETUH Ha NpoekTa. Pa36us-
KaTa Ha da3uTe e KaKTo cnejga:

1. AHanu3 Ha CbCTOSAHMETO B MOMEHTA Ha MHOBATMBHMS EHEPrMEeH CEKTOp MU

¢dU1HAHCOBUTE MHOBALMM.

2. M3rpa)kZaHe Ha Mpe’Ka OT YYaCTHMUM, Ha KOMUTO e 6bae No3BoJIEH 4OCTbM

JI0 OHJlaMH nnatdopma B Web npocTpaHCTBOTO (MHOBATUMBHM €HEPrUMHM
MCI, eHeprumHuTe GUpMK, BAHKKU, (DOHJO0BE 3a PUCKOB KanuTtas, NpaBu-
TE/ICTBEHM areHumm 1 ap.). M3rpakaaHeTo Ha TasmM Mpexka € 3arnoyHasio B
Ha4ya/IoTO Ha NPOEKTa, 3a Aa Ce Bb3Moa3Ba OT ObpaTHaTa BPb3Ka, KOATO
YyJIeHOBETE Ha MpeXKaTa MOXKe Zla AaZaT 3a Pa3BUTUETO Ha NpoeKTa (Ha npo-
LeaypUTe U MHCTPYMEHTUTE, TpaHChEepPa, CbKPOBMLLHMLA Ha 3HAHMA U Ap.)
3. UpeHTUdMUMpaHE HAa U3TOYHMUM Ha DMHAHCUPaAHE (pelleHus) B CbOTBET-
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wa):

4.

CTBME CbC cneuudUYHUTE 0CO6EHOCTHM Ha eHeprimHus cekTop (EBponelicka
KapTa 3a npociejABaHe Ha HYXXAUTe Ha MHOBAaTUBHUA €HEeprmeH CeKTop U
M3TOYHMUM Ha PMHAHCUPaHE), KaTo ce B3eMaT npeasua NPOMEH/IMBU KaTo:

* QMHAHCOBU NPOMEHIMBU: COOCTBEHMUA KanuTan (06MKHOBEH Kanu-
Taa, PUCKOB KanuTtas, NpUBUIErMPOBAHU aKLMK); AbAr, rapaHumm
3a 4oCcTbn A0 PUHAHCUPaAHE, JAapeHUA U CTUMYJIN.

* [I[poMeHIMBM MpU yNpaB/ieHME Ha PUCKA: AepPUBATU 3a XeaKMpaHe
Ha LieHaTa Ha CTOKOB PUCK MM BaJlyTHUA PUCK; 3aCTpaxOBKM 3a
XeKMpaHe Ha TEXHOJIOTMU U perynaTtopHM puUCKoBe.

* [lepMos Ha (pUHaHCUpaHe (B CHOTBETCTBME C MHOBALMOHHUTE
€HEePrumMHU NPOEKTM): KPAaTKOCPOYEH, CPEAHOCPOYEH MJ1aH, Ab-
FOCPOYEH MJIaH, MHOIO AbJIFOCPOYEH MNaH.

» [IpoeKTHa TeXHO/I0rMYHa 3aBbpLUEHOCT.

= KpeauTHa XapakTepucTMKa Ha npearnpuemada: EHepruMHM Kom-
NnaHMM (KOMMAHMM, KOMTO MpeAoCTaBAT YCAYrM Ha €HeprumHuTe
KOMMAHWM); MaZIKU U CPeaHU NpeanpUaATUA, U3CNe[0BaTeNICKM UH-
CTUTYTU U YHUBEPCUTETH, NYOAMYHU areHTU, KOHCOPLMYMM.

lMpoeKkTupaHe 1 pa3paboTBaHe Ha METOA0JIONMM U MHCTPYMEHTM 3a MOAro-
TOBKa Ha 6M3HecC naaHoBe 1 (PMHAHCOBO aHa/IM3MpPaHe Ha NPOEKTH 3a HOBO-
BbBeAeHUA B eHepreTMkata. CTaHZapTu3auMa Ha TO3M aHaIU3 LWe YIeCHM
3a OpraHu3aTtopuTe MOoAroToBKaTa Ha AOKYMEHTUTE U 3a MHBECTUTOpMUTE
npoLeca Ha B3eMaHe Ha peLleHns aa 6b/e no-1eceH, No3BoJiABaliKM CpaB-
HABaHe Ha pas/IM4yHMTE MPOEKTMH.

PaspaboTtBaHeTo M BHeagpaBaHeTo Ha MT nnatdopma, KOATO Aa AaAe AOCTbN
Ha MHOBATMBHM €HEePruMHU DUPMMU U UHBECTUTOPU MU APYrU UHCTUTYLMM.
Mnatdopmata wWe BKAOYBA Mpoueaypu 3a yrnpasjeHWe Ha (pMHaHcoBaTa
nomoLy, pMHAHCOBM rapaHumMm, pUCK, 4OCTBN A0 NyO6AMYHM CpeacTBa M Ap.
Yeb6canTbT We npeanara MHGopmalms 3a HOBUTE TEHZEHLMM B 061aCTTa Ha
eHepreTmMkaTta U MHaHCOBUA CEKTOP.

OueHka 1 TectBaHe Ha UT nnhatdopmaTta M NOCTUraHETO Ha LeIMTE Ha Npo-
eKTa. OueHKa M KOHTPOAN B peaslHO BpeME Ha MHCTPYMEHTMU, METOL0/1I0M UM
W npoueaypu, pa3paboTeHn Nno npoekTa.

3auMHTEepecoBaHMTE CTPaHM MO MPOEKTa ca 12 UHCTUTYLUMM OT ceaem EBponeit-
CKM abpxaeu: (Mcnanua, Nepmanunsa, Utanma, Jlateua, ChoseHnsa, PymbHMA u Mon-

1444830323000 30378

Deloitte (KoopauHaTop)

Ente Vasco de la Energia

Instituto de Empresa Business School
InstitutoTecnologico de Canarias

Korona Power Engineering d.d.
InstitutfurSolareEnergieversorgungstechnik
ZAB ZukunftsAgentur Brandenburg

SC IPA SA CIFATT Craiova

Innovation NCP
Lietuvosenergetikosinstituttas

Consorzio Catania Ricerche, and Institute of Power Engineering.
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ASA GeoExchange

CeeToBEH MAEp B rosIeMU 3aTBOPEHU €IEKTPUYECKU FreoTePMaIHU CUCTEMM
3a oTonJsieHme, BeHTMRaumuAa U kammatmsmpaHe (HVAC cuctemu)

Bupa6m3Hec: npoaaxkoumHa gpebHo, LOCTaBYMK Hae4po, BHOCUTEN, AUCTPUOYTOP
BugoBe npoayKTU: reoTepmasiHi eHEPrumHU CUCTEMM.

BupgoBe ycnyru: KoHCynTaumu, nNpoeKTMpaHe, COHAMPAHE, MOHTaX, CTpOM-
TENCTBO, pa3paboTBaHe Ha NPOEKTH YC/Iyr1, 06pa3oBaTENIHU U OOYUUTENTHU YCIIYTH,
AOCTaBYMK Ha ycnyrn 24/7

Appec: 24 AlexandruCampeanu Street, bykypeLw, PymbHua 11237

Ten.: 40-21-2020350

dakc: 40-21-2602360

Ye6-cant:http://www.asa.ro

ASETA EcoSol

Bupa 6usHec:npoaaxkom Ha ApebHo, BHOCHUTEN, ANCTPUOYTOP

BupgoBe NpoayKTH: TEPMOMNOMMM, COJIAPHU CMCTEMM 3a 3aTOMAHE Ha BOAQ,
oTOBONITAMYHU CUCTEMM, PE3EPBOAPM 3a NUTEMHA BOJIa, CUCTEMM 3a 3aTOMJIAHE Ha
BoAaTa

BupgoBe ycnyru: KoHcyntaumm, MHCTaZMpaHe, YCAyru 3a pa3paboTBaHE Ha
NPOEKTH

Appec: MironCostin 7, Timisoara, Timis Romania

Ten.: 0040256444111

®akc:0040256444111

Ye6-caunT: http://aseta.ro

VARSPEED Hydro Ltd.

Bup 613Hec: npousBoauTen, AO0CTaBYMK Ha €4p0, U3HOCUTEST, BHOCHUTEN

BupgoBe npoayKTU: BOAHOENEKTPUYECKM TYPOUHM (MasiKM), KOMMOHEHTU Ha
XMAPOEHEPTUMHM CUCTEMM (MAJIKM), XMAPO-EHEPTUMHU CUCTEMM (MANIKK), en. 06o-
pyZBaHe 3a KOHBEpPCMA, KOMMOHEHTM 3a KJMMaTUYHaA TEXHWKa, obopyaBaHe 3a 3a-
XpaHBaHE Ha KAMMATUUM,eNIEKTPOHHU KOHTpoJsiepu Ha HanpexeHnueto (ELC) ¢ no-
CTOAHHa M3xoaHa YectoTa (50/60 Hz) , MHXKeHepUHHI U 4OoCTaBYMK Ha 06opyaBaHe 3a
MUKPOXMAPO LEHTPaU, XUAPABIMYHMU TYPOUHU, HeperyampaHu, TypouHu Ha Kan-
NaH, TYpouHKM Ha Typro, nNomnu, NOoMnu-TypomuHu, PAT, aCUHXPOHHU MHAYKLUMOHHM
reHepaTtopu, CUMHXPOHHU FreHepaTopu, cucTemMun 3a asToMatm3sauma, SCADA(Cnctemun
3a HaA30peH KOHTPONA M CbbupaHe Ha JaHHM), BbBEXJaHe B eKcrnioaTtaums,
codpTCcTapTep, pereHepaTtMBHO YeCToTeH npeobpasysartesn, AVR (aBTomaTMyeH BOJI-
Ta)XeH perysaTtop), aBTOMaTUYEH peryiaTop Ha HanpexeHue, CUI0B TpaHcdhopma-
TOp, €/IeKTPUYECKM pasnpeaenmresIHu CUCTEMU, JaTUUUM U CbMbTCTBALLMTE YCIYIU

Bupgose ycnyru: KOHCynTaumum, npoeKkTUpaHe, MOHTaXK, CTPOUTEJICTBO, MH-
YXEHEPUHr, YC/IYTU MO U3NbJAHEHME HA MPOEKTU, YCAYIMU 3a HAYYHMU M3CNe[BaHUuA,
NpoyyYBaHe MACTOTO M OLEHKaTa, U3MbJIHUTENICKM YCAYIH, YCYTU NO NOAAPBIKKA U
PEMOHT

Appec: 19 Sibiu Str. , Timisoara, Timis Romania 300014
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Ten.: +40 752 663344
®akc: +40 356 715917
Ye6-cauT: http://www.varspeedhydro.com

CYCLON TECH Srl

Bup 6M3Hec: JoCTaBYMK Ha eapo, BHOCUTEN

BupoBe npoayKTU: CABHYEBU CUCTEMM 3a HarpsABaHe Ha Boda, HoToBoATaMY-
HU CUCTEMM, TOMJIMHHU MOMMNU, CUCTEMM 3a OXJ1aXKJaHe Ha BojAa, CUCTEMM 3a OTO-
NniaeHue Ha BojAa, CUCTEMM 3a 3aTOMNJIAHE HA Bb3ayX

BupoBe ycnyru: KoHCynTaumm, npoeKTMpaHe, MOHTaX, CTPOMTE/NICTBO, MHXKe-
HEPUHI, NMPOEKTHU Pa3paboOTKU, YCAYrM 3a NOAAPBIKKA M PEMOHT YCJyTU

Appec: Str. Scolilor Nr. 28, Bl. D2, Braila, Braila Romania 810012

Ten.: +40239612022

dakc: : +40239612561

Ye6-canT: http://www.cyclon.ro

CleanEnergy.ro PORTAL

MOPTAJT1 YACTA EHEPIMA 3a Bawarta pupma mam opraHmsaumsa, CleanEnergy.
ro, MOPTA/ 3a Bawus cBAT, Bb3o6HOBAEMa eHeprus, Bb306HOBAEMM EHEpPrumHM
peleHnsa, BATbpPHA €Heprua, XMApPOeHeprus, CAbHYeBa eHeprua, GuoeHeprus,
Bb3ob6bHOBAeMa eHeprusa KoMnaHusa, EkonormyHa KoManusA, Jobasete BawaTta KOM-
naHunAta B noptan YACTA EHEPIMA 6e3nnatHo, www.CleanEnergy.ro

Bup 6u3Hec: nsgaten, peknama

Bugose ycnyru: OH-namH ycnyrm

Bugose npogyktu: MOPTA/1 YACTA EHEPIMA nonynspusmparnte cBosTa Map-
Ka Ha rno6anHua nasap, AobaseTe 6e3nnaTHO Ballata KomnaHuaTa B JAupeKktopus
KomMnaHuu no ceeta

Appec: PetruRares, Caracal, Olt Romania 235200

Ye6-caut: http://www.cleanenergy.ro/

AlexalinelLlc.

Bupa 6usHec: npoaakou, M3HOCUTEN, MapKeTUr

Bupg npoayKTH:KOHCYATaLUMM MU KOHCYATAHTCKM YCAYTU 3a BCUYKM aCeKTU Ha
¢oToBONTAMYHMU U CONapHU eHeprumHn cuctemn (OB), PV Energy Systems e Ham-
CTapMAT CbBETHMK Ha PoToBOATaMYHATA MHAYCTPUA. KoraTo CBETHT TbPCH eKCnepT
no ®B, naeat npu Hac. H1e cMe HaM-LIMPOKO UMTMPAHUS U NON3BAH M3TOYHMK Ha
MHpopmauma 3a OB. HawmAaT onuT HU AaBa Bb3MOXHOCT 3a NpejoCcTaBAHE Ha KOH-
CynTaumMm Ha BCMYKKU HMBA HA KJIMEHTCKU KOPNOPaTMBHU U3UCKBAHMATA MM TakMBa
3a pa3paboTBaHe Ha NPOAYKT OT OLEHKa Ha TEXHOJIOrUATa A0 aHa/IM3 Ha NPOAYKTa.
PV Energy Systems npepocTtaBs HaW-u3yepnaTenHata (MHAHCOBU KOHCYNTALMU U
YCNYr1, a CblUO Taka NnomMara Ha KJMEHTUTE C KJIYOBM CTpaTernMvyeckm U KOHKY-
PEHTHU aHanu3u. Hawm KAMeHTM ca no uenma CBAT, KaTo ce 3arnoyHe OT Jobpe
M3BECTHU KOPMOPaTMBHM MUraHTM Aa npeanpuvemadvyecku ctaptupawm dupmu. PV
Energy Systems npegoctaBs Ham-UANOCTHM (DMHAHCOBM aHA/IM3U M CbLLO CbAEMCT-
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Ba Ha K/IMEHTUTE 3a K/HYOBM CTpaTerMyeCKM UM KOHKYPEHTHM aHaimsu. HawwuTte
KJIMEHTM Ca NO LennaA CBAT OT Aobpe M3BECTHM KOpNopaTMBHM MMraHTU 40 CTapupa-
WM npeanpuemaym. PV Energy Systems e C KIMEHTMTE OT Ha4yanoTo, Korato ce 06-
MUCNIA HOBaTa TEXHOJ/IOMMA WJIM KOrato Ce oueHsBa HaB/IM3aHeTo BbB OTOBONTA-
nmyHata uHayctpma . TEXHOJIOTMYHA OLIEHKA TMepcoHanbt Ha PV Energy Systems
npegocTaBA Ha KJAMEHTUTE Mo-3a4b/ib04eHa OueHKa Ha BoAewmTe TEXHOJI0MMYHM
BapWaHTU, BKAIOYUTENIHO BCMYKU KJETbYHM MaTepuasiv, KOHLEHTpaTopu, pacTex
Ha KpUcTana, ieeHe Ha 6/10KoBe,pacTeX Ha nsacta, ONnakoBbYHM MaTepuanu U Tex-
HONOrMA Ha 06paboTKa. PV Energy Systems paboTu CbC CBOMTE K/IMEHTU MO OTHOLLE-
HME Ha BCMYKM acNeKTU Ha BbBEXAAHETO M CTapTUpaHeTo Ha npoaykTta. PASBUTUE
Ha NMPOAYKTA PV Energy Systems cbBeTBa K/JIMEHTUTE 3a pa3HOOOpPa3eH Habop OT
HOBM MPOAYKTU, KOUTO Ca BbBeAeHU OT hoToBONTaMYHATA MHAYCTPUA, BKAKOUYUTEN-
HO CTbHYEBM CUCTEMM 3a AoMa (SHS), B dbeHepun, OB 3axpaHBaHe 3a OCBET/IEHME,
CBeT/IMHHO M3nbyuBawm auoam (LED) c pasHoob6pasHo npunoxeHne, OB 3a npeHocH-
Ma enekTpoHuKa, OB 3aaBMKBaLLAa aBTOMOOMAN, HUKEN-MeTaNl XUApUAHU BaTepum
PV-3axpaHBaHe Ha paZMo-KOHTPOMPAHM NIb3rayn U MHOMO AOMbJAHUTENHM NpoAy-
KTn. NMPOYYBAHE HA TA3APA PV Energy Systems e npusHaTt iimgep B uscseaBaHe
Ha nasapa Ha ®B MHaycTpuATa, OT HawaTa 17-roguwHa 6asa gaHHW, HUMEe npocie-
Asasame OB npogarkbm No KoMnNaHWK, CTpaHaTa Ha NPOM3BOACTBO, CTpaHaTa Ha yno-
Tpeba, MOOU/IHM TEXHONOTMKU M NpuUnaraHeTo. B MOMeHTa npegsukiamMe AaHHUTE
3a 2010, KaKTO M NPOEKT 3a MBKABOCT Ha LiEHUTE 3a HAKOJIKO KJIIOYOBM CEKTopa Ha
nasapa, HMBOTO Ha NOTpebaeHMe Ha MaTepuaan U YnctaTa eHeprma. AHAJINS HA
PA3SXOAMTE 3A NMPOM3BOACTBO PV Energy Systems nepcoHanbT e npoeKkTupan,
KOHKpeTU3upan M aHanusmpan pasxogute 3a OB npom3BoaCTBEHM NpeanpuaATUA,
Taka Ye HMe CMe eNH OCHOBEH M3TOYHMK Ha MHMOPMaLMA 3a TE3U AOMb/IHEHMA KbM
KanauyuteTa 3a nJiaHMpaHe. Hue cMe B CbCTOsIHWE Ha NpeAoCTaBUM HAMbJIHO OCTOM-
HOCTeHa, NoAPOOHO KOHCTpyMpaHa LEeHTpana, BKAOYMTEIHO C BCUYKM MaTepuaim
M NOAPOGHU TEXHMYECKU XapaKTEPUCTUKKU Ha obopyaBaHeTo. Moxem Ja npefocra-
BMM MHpOpMaUMA 3a LeHTpanaTta, BKJIYUTENHO BCUYKM pa3xoaM, Ha BCAKO HMBO
Ha KanauyuteTa, ot 1 MW go 100mW, 3a egmMH cMaMumMeEB KpUCTan, NOJMKPUCTASIHU
CUJIMUMEBU C/IUTBUM M aMOpdEH CUMUUM (EAMHUYHU, ABOMHU M TPOMHU BPBH3KM)
NPOM3BOACTBEHM MOLLHOCTM. MOXXeM Ja npefoCcTaBMM LasiaTta MHOpMaUUA, BKILO-
YUTENIHO pa3xoAuTe 3a MPOM3BOACTBO M NMPOU3BOAMUTENHOCT, 3@ KOHLEHTpaTop Ha
ueHTpaam ot 5-50MW.

BuaoBse ycnyrm:npoeKTeH MHXKEHEPUHI, TEXHMYECKA NOAPBbIKKA

Appec: 44 CaleaGiulesti, Bucharest, California Romania

Ten.: 1-510-712-7251

S.C. Rombat S.A.

Bupg 613Hec: npomsBoauTen, AOCTaBYMK Ha €4p0, U3HOCUTEN

BunpgoBe npoayKTM: aBTOMOOMIHU CTapTOBU 6aTepMM, OJIOBHO KUCESIU aKyMY-
NaTOpU, OJI0OBHO KalUMEBU GaTepMM NPOMMLLIEHN GaTepmmn

Appec: DrumulCetatii 6, Bistrita, Romania 420129

Ten.: 0040 263 234011;238142

dakc: 0040 263 238122; 234010
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Ye6-cauT: http://www.rombatt.ro

ACTIV CONSTRUCT srl

BupgoBe npoayKTH: (POTOBONTAMYHU CUCTEMM, M3rpaXKgaHe Ha MHTErpuMpaHu
(dOoTOBOATAaUYHU CUCTEMM, CONAPHU CUCTEMM 3a OTOMJIEHME HA BOAA, KOMMOHEHTU
3a OTOM/IMTE/IHA CUCTEMA HA Bb3AyX, KOMMOHEHTM Ha OXJlaAMTENHATa Bb3AylUHA
cMcCTeMa, CUCTEMM 3a KaToHa 3almTa

BupoBe ycnyru: ycnyrm 3a paspaboTtBaHe Ha NPOEKTH

Appec: Nicolae LEONARD str., No 18, Bucuresti, Sector 2 Romania S2

Ten.: +40 (0)740 179 667

®akc: +40 (0) 216 53 46 89

Bupa 6u13Hec: nponssoauTen, npojarkom Ha ApebHO, AOCTaBYMK Ha e4po, BHO-
cuTen

Buaose npoayKTH: BATbPHM TYPOMHM (MasIKM), KyAU U CTPYKTYPU 3a BATbPHA
eHeprua (Masikn), BATbPHU €/IEKTPOLEHTPaNU, C/TbHYEBU ENEKTPUYECKMU CUCTEMM,
COJIapHU CUCTEMM 3@ NpociiefABaHe, CONAPHO 3apeXaallin KOHTpPoaepu, BOLOPOAEH
K/IeTbYeH rOPMBEH reHepaTop

BupoBe ycnyru: MHCTanupaHe, usrpaxaaHe, MHXeHEpPUHr

Appec: Principala, Pietroasele, Buzau Romania 127470

Ten.: +40. 727 284 923

Qakc: +40. 238 716 543

Alphapower

Bupa 6mM3Hec: aocTaBYMK Ha eapo, BHOCUTEN

Buaose npoayKTH: AaneKoCboowmTeNIHU M NPOMMLLNEHM CUCTEMM 3a MOCTO-
AIHEH TOK, 6aTepun, pe3epBHO 3axpaHBaHe, HEMpeKbCBaeMM TOKO3axpaHBaLLM YC-
TporcTtea UPS,

Appec: Str. Paul Constantinescu nr. 5, Timisoara, Timis Romania 300471

Ten.: 4021-5691214

Altenergy Solutions

Bupa 6mu3sHec: npoaakbu Ha ApebHO, AOCTABYMK Ha e4po

BupgoBe npopyKTU: CibHYEBaTa TOMJIMHHA €HEPrus, CAbHYEBU KOJIEKTOPHM
BaKYYMHU TPbOM, CTBHYEBU KOJIEKTOPMU - MJIOCKU, CTbHYEBM CUCTEMM 3a 3arpABaHe
Ha BoJaTa, C/bHYEBM KOMIMOHEHTM 3a HarpsiBaHe Ha BOAa, KOT/IM 3a €Heprus oT
6MomMaca, KOHZIEH3HM KOT/IN.

BupoBe ycnyru:KoHcynTMpaHe, MHCTaIMpaHe

Appec: MihaiBravu, 206, Ploiesti, Prahova Romania 100410

Ten.: +40 (721) 217383

dakc: +40 (244) 518761
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AMGOREX Ltd

Bupa 6musHec: npogakbu Ha ApebHO, AOCTaBYMK Ha e4p0, BHOCUTEN

Buaose npoaykTU: reoTepMasiHM CUCTEMM 3a €HEprusA, KOMMOHEHTU 3a re-
OTEpPMaJiHa EHEPrmMHa CUCTEMA, CMCTEMM 3a Bb3AYLLIHO OX/1aXKAaHEe, KOMMOHEHTH
3a Bb3JyLlHa oxJlaguTesiHa CUCTeMA, CUCTEMM 3a Bb3AYLHO OTOM/IEHUEe, C/TbHYEBM
BbHLUHU OCBETUTE/IHU CUCTEMMU, FreoTEPMAJIHU CUCTEMM 3a OTOMNNEHME / OXnaxKaa-
He, KaHa/IHU KIMMAaTUYYHU CUCTEMM TN MMHM Unico.

Appec: 4, PtaDorobanti, Ap 2, CP 63-121, Sector 1, Bucharest, Romania

Ten.: +40 21231 9006

®dakc: + 40 723 927 731

AscoraEcoterm

Bupa 6m3sHec: npogakbu Ha ApebHO, AOCTAaBYMK Ha e4p0, BHOCUTEN

BupgoBe NnpofyKTU: eNeKTpUYeCKM BeoCcMneamn, BOAHOEIEKTPUYECKU Typou-
HU (MasiK1), GOTOBONITAaMYHU CUCTEMM, COJTAPHU CUCTEMM 3a 3aTOMJISHE Ha BOAATa,
BATbPHM TYPOUHU (MaNKK), CUCTEMM 3@ BATbPHA €HEPrms (Masiku).

BupgoBe ycnyru: KOHCynTMpaHe, MHCTa/IMpaHe, MHKEHEPUHI, YCyrM 3a pas-
paboTBaHE Ha NMPOEKTM,YCNYr1 3a PEMOHT M NOAPDBIKKA

Appec: Str. Bolocani Nr.2, Scorteni, Prahova Romania 107525

Ten.: +40 (0)722 210523

dakc: +40 (0)244 355778

Bupg 613Hec: gocTaBYMK Ha eapo, BHOCUTEN

BunpgoBe NpoayKTH: CABHYEBU KOIEKTOPHU BaKyyMHM Tpbba, CIbHYEBU CUCTE-
MM 3a HarpsiBaHe Ha BoAa, OTOBOJITaMYHM CUCTEMM, CONAPHO 3apexaalliy KOHTPO-
Nlepu, CCONapHO YIMYHO OCBET/IEHUE, KOMMOHEHTHM 3a pe3epBoapM 3a CbXxpaHeHue
Ha BoZa Mpu COMIapHO 3aTonJfHe.

BupoBe ycnyru: MHCTannpaHe, NnoagapbKKa U PEMOHTHU YCAYrU

Appec: Fabricii nr. 9, TarguSecuiesc, Covasna Romania 525400

Ten.: +40 267 364 847

dakc: +40 267 362 199

ECOVOLT srl

Bup 6M3Hec: npogaxom Ha ApebHO, AOCTaBYMK Ha e4po, BHOCUTEN

BupgoBe npoayKTu: pesepBHM CUCTEMM, (POTOBONITAUYHU CUCTEMM, XMAPO-
€HEPrUMHU CUCTEMM (MAJIKM), CUCTEMM 3a BATbPHA €HEprusa (Masiku), 0ONI0BHO KM-
cenn 6atepum AbNOOKO UMKBA, BATbPHU TYPOMHM (MaskM), BOAHOENEKTPUYECKM
TYPOMHU (ManKK).

BupgoBe ycnyru: KOHCynTaumum, NpoeKTMpaHe, MOHTAX, UHXKEHEepUHr, paspa-
60TBaHe Ha MPOEKTU, 06pa3oBaTe/IHU U 0OYUUTENIHM YCAYTU, YCAYTH1 3a NPoyYBaHe
Ha MACTO M OLEHKa, apXMTEKTYPHO KOHCTpYyMpaHe, U3NUTaTeIHU YCAyru

Appec: Str: Petresti nr:17, Alba lulia, Alba Romania 510184
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Ten.: +40 748 210 688
Ye6-cant: www. Ecovolt.ro

EnergoEolianRomproiect

Bug 6usHec: MNpoeKkTh 3a BATbpHa eHeprusa B PyMbHUA, XMAPOEeHepruiHu npo-
€KTU B PyMbHMA, U3HOCUTEN, BHOCUTEN

Bupose npoaykTtu: lNMpodecroHanHM BATbPHU CUCTEMM 3a oueHKa 3a 80, 67,
60 namn 50 meTpa. MNpoeKkTh 3a BATbPHA eHeprua (BATbPHU reHepaTopu) 3a nNpoaak-
6a, BOAHOE/IEKTPUYECKM LEeHTpaIM 3a npoakba.

BupoBe ycnyru: KoHCynTaumm, npoeKTMpaHe, MOHTaX, CTPOMTE/NICTBO, MHXKe-
HEepUHr, NPOEKTHW pa3paboTKM, 06pas3oBaHME U YCAYrK 3a 0byYeHue, 13caeaoBa-
TENCKU YCNYru, NpoyyBaHe Ha MACTO U OUeHKa, (PUHAHCOBU YCYrH, YCAYrU apxXm-
TEKTYPHO MpOEKTUPaHE, U3NBIAHUTENCKU YCAYTrU, NOAAPDBKKA U PEMOHTHU YCIYIH,
YCNYr1 3a peumKIMpaHe, U3nutaTesHu ycayrm

Appec: PetruRares, Caracal, Olt Romania 235200

Ten.: +40726. 129. 686

InterGreen

Bupa 6msHec: npogakbu Ha ApebHO, AOCTAaBYMK Ha e4p0, BHOCUTEN

BuaoBe npoAyKTU: C/IBHYEBM ENEKTPUYECKM EHEPrUMHM CUCTEMM, XMAPO-
€HeprumHU CUCTEMM (MasIKKM), (POTOBONITAaMYHM CUCTEMM, CUCTEMM 3a BATbPHA EHEp-
rmsa (MasKku), CTbHYEBM CUCTEMM 3a 3aTOMJISHE Ha BoJaTa, aNTEPHATMBHM JOMOBE U
crpagm, anTepHaTMBHU €HEPruMHU NPOAYKTH.

BupgoBe ycnyru: KOHCynTaumMm, MOHTaX, MHXKEHEPUHI, pa3paboTBaHe Ha Npo-
E€KTU YCNyru

Appec: str. Carpenului,nr.8, Pitesti, Arges ROMANIA 110301

Ten.: 0754585605

LP Electric Systems Srl

Bupg 6m3sHec: npogaxkom Ha ApebHO, AOCTaBYMK Ha eapo, BHOCUTEN, UHTA/IU-
paHe, NPOeKTUpPaHe, NPENPOEKTHM NPOYyYBaHUA

Bupose npoayktu: boTOBONTANYHM MOAY/IM, KOMMOHEHTU Ha BATbPHU €Hep-
MMUHU CUCTEMM (MAsIKM), BSATBPHU TYPOMHU (Masikm), DOTOBOJITAMYHM MOAYJIHM
KOMMOHEHTH, BOAHOENEKTPUYECKM CUTEMHU KOMMOHEHTU (MaJIK1), TENEKOMYHMKA-
UMM NPU EHEPIrUMHU CUCTEMM, BBHLUHM COJTAPHM OCBETUTENIHU CUCTEMM, COJIAPHO
rPagUHCKO OCBETJIEHME, CONAPHU KOJIEKTOPHU CUCTEMM, KOJIEKTOP, TENEKOMYHMKA-
LIMOHHKM GaTepuu, 0JIOBO KMCENU BaTeEpPUU, NMPOMMULLIEHU BaTepUM.

Appec: Str: Petresti nr: 17, Alba lulia, AB Romania 510184

Ten.: + 40 748 210 688

Ye6-caut: http://www. LPelectric.ro

BM,D, 6u3Hec: npon3soauTes, USHOCUTEN
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BuaoBe npoaykTn: cuctemu 3a GUATPMpPaHE M NPEYUCTBAHE HA Bb3ayXa, CUC-
TeEMM 3a Bb3AYLIHO OXJ1axAaHe, aKyMy/slaTOpHU 6aTepun 3a eNIeKTPUYECKU MHCTPY-
MEHTH

BupoBe ycnyru:

Appec: str. PrelungireaCrisan nr. 2 - 4, SLATINA, jud. Olt Romania 00500

Ten.: 0040741010509

dakc: 0040249438070

Monsson Alma Srl

Bupg 61M3Hec: gocTaBYMK Ha eapo, BHOCUTEN

BupgoBe npoAayKTU: TOMIMHHM Nomnu, HOTOBOATAMYHM CUCTEMM, CABHYEBU
€/IeKTPUYECKN CUCTEMM, CABbHYEBM KOJIEKTOPU BaKYYMHWU TpPbOU, FreoTepMasiHu
€HEepPrumHM CUCTEMM, CNBHYEBU CMCTEMM 3a 3aTOMNJISHE Ha BoJarTa.

BupoBe ycnyru: KoHCynTaumm, npoeKTMpaHe, MOHTaX, CTPOMTE/ICTBO, MHXKe-
HEPUHr, pa3paboTBaHe Ha NPOEKTH YCAYrH

Appec: Tomis Avenue No. 308, Constanta, Romania 900407

Ten.:

dakc: +40 241 611 244

Ye6-camT:

SC Sprinter2000 SA

Bupg 613Hec: auctpmbytop

BupgoBe npoayKTU: ankanHu 6atepmu, BbrnepogHo LMHKOBM GaTepuu, 3apaa-
HW YCTPOMCTBA, BaTepMM, 3apsiHM YCTPOMCTBA, NpoxKeKTopu, CD-Ta

Appec: CaleaFeldioarei 60, Brasov, Brasov Romania 500483

Ten.: +40268-472333

Qakc: +40268-472334

Solar Energy SRL

Bua 6usHec: npogakbu Ha ApebHO, AOCTaBYMK Ha eApo
Appec: Str. Povernei Nr. 24b, Bucuresti, Bucuresti Romania 405831
Ten.: +40 021-317.30.49

Solara.ro

Bup 6mM3Hec: foCTaBYMK Ha €4p0o, BHOCHUTES

BupoBe npoayKTH: CNbHYEBM CUCTEMM 3a HarpsBaHe Ha BOZA, C/IbHYEBM
€NEKTPUYECKMN CUCTEMMU, FEHEPATOPH 3a BATbPHA €HEPrus, aTepHaTMBHU AOMOBE
M crpagm, NacMBHa Kblla, Kblla C Hy/1€BO NOTPe6/IEHUE HA EHEpPrUA.

Appec: str. D. Barceanu 8, Cluj-Napoca, Cluj Romania 400048

Ten.: +40264434832

dakc: +40264434833
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Solarcom Industrial

Bup 613Hec: BHocuTEN

Bua npoayKTH: CAbHYEBM CUCTEMM 3a HarpsiBaHe Ha Boga, C/TbHYEBU CUCTEMM
3a M3MOMMBaHe Ha BoAa, CUCTEMM 3a BATbPHA €Heprua (MaJsiku).

Bupgose ycnyru:uMHCTanMpaHe, MHXEHEPUHr, NoA4pbXKKa U PEMOHTHM YCAYIH

Appec: Aniversarii 29, sector 3, Bucuresti, Bucharest, Rou Romania 7000

Ten.: +40724504345

®dakKc: +40213236078

SolartecSolarsystemssrl

Bupa 6mu3sHec : npogaxobu Ha ApebHO, AOCTaBYMK Ha e4po, BHOCUTEN

BupgoBe npoayKTU: CONAapHO rPaiiHCKO OCBETJIEHME, C/IbHYEBM BBHLUHU OC-
BETUTE/IHU CUCTEMM, KOMIMOHEHTU 32 CUCTEMM 3a COIAPHO OTOMJIEHUE Ha BaCeMHM,
C/TbHYEBU CUCTEMM 3a OTOMJIEHME Ha BaCceMH, COJTAPHM NMOKPUBHU CUCTEMM, CJTbH-
4YeBM CUMCTEMM 3a 3aTOMJISHE Ha BoAaTa, CMCTEMM 3a CbXPaAHEHME Ha BoAa, ¢oTo-
BOJITAUYHU CUCTEMM, CIBHYEBU MOMMNEHN CUCTEMM, CUCTEMM 3a BATbPHA €Heprus,
TEPMOMOMMM, TOMJIMHHM NMOMMNM3a GaCEMHM.

Appec: Botizului 10, Satu Mare, Romania 440101

Ten.: +40 723 482 774

Tim&JoSrl

Bupg 6u3Hec: npoaaxom Ha gpebHOo, AOCTaBYMK Ha e4po, U3HOCUTEN, BHOCH-
Ten

Bupaose npoayKTn: OTOBOATAUYHM MOAY/IM, CONTAPHU CUCTEMM 3@ 3aTONNSAHE
Ha BoAaTa, BATbPHM TYPOMHU (MaskK), CUCTEMM 3a DUNTPUMPAHE U MPEeYMCTBAHE
Ha BOAa, ChelHu 3apsaaHn yctporctea 3a GSM NOKIA, uHdbpadepBeHM naHenu 3a
oTonJieHne, CUHYCOBO- BbJIHOBU MHBEPTOPU, OTOMJIEHUE Ype3 BbraepodeH UM,

Bupgose ycnyrm:uHcTanmpaHe

Appec: Str. Donath 107/40, Cluj-napoca, Romania 400331

Ten.: +40744409896; +40745321231

dakc: +40364815643

Wind Power Energy SRL

BupgoBe npoaykTHU: 060pyaBaHe 3a OLEHKa Ha BATbpHaTa €Heprusa, BATbPHU
€/1IeKTPOLEHTPaNU, KY/I1 3a BATbPHA €HEpPrua U CTPYKTYpHU (ronemu).

Buaose ycnyrm:KoHCyATUpPaHe, NpoeKTUpaHe, ulrpaxjaHe

Appec: Zorelelor St. 79, Constanta, Constanta Romania 900562

Ten.: +40 751 22 44 06

®akc: +40 241 55 03 23

Www. Soltech. Ro

Bupa 6M3Hec: 0CTaBYMK Ha eapo, BHOCHUTEN
BuaoBe npoAyKTH: cabHYEBaTa TOM/IMHHA EHEPrus, CIbHYEBM KOMIEKTOPU C
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BaKYYMHM TPbOM, CTbHYEBU KOJIEKTOPU MJIOCKU, CTBHYEBM CUCTEMM 3a OTOMJIEHME
Ha 6acemHM.

BupoBe ycnyru:mHctanmpaHe

Appec: str. Arges 6, EforieSud, Constanta Romania

Ten.: 0040-241-748209

dakc: 0040-241-748209

V.2. Bulgaria

Fortune CP Ltd

... Hue npoektupame, npoussexgame, AOCTaBAME W MHCTa/IMpaMe Bb30OHO-
BSEMM EHEPIrMMHM pelleHus. Ypes HallaTa MpeKa OT KJIOHOBE U AUCTPUBYTOPU CTH-
rame fo EBpona, AMepuKka, AdppuKka 1 Asuma. MNpoayKTUTe U CUCTEMUTE HM BKIKOYBAT
C/TbHYEBU (POTOBONITAUYHM MAHENN, CbHYEBU (POTOBONTAMYHU CUCTEMM, CITbHYEBU
DC xnagmnHuum, CIbHYEBU XNaAM/THULM 3@ BaKCMHU, CJTbBHYEBU KIMMATULM, CITbHYE-
BU XNaZHM NOMELLEHUS, 6aTepMM C AbNIOOK UMKDB, 3apAAHU KOHTPOEPU, aBapUMHU
pe3epBHMU 3axpaHBalUY CUCTEMM, C/TBHYEBO BATHPHU XMOPUAHW rEeHepaTopHU CUC-
TEMU, XMOPUAHU CUCTEMM 3a TenieKomM BTS cTaHumu, MHBEpTOpH, eHeprocnecTmren-
HW KpYLWKK, LED npoxkektopu u nyum, LED dnayopecueHTHM TpbOM CONapHO YIMYHO
OCBeT/IeHWe, CoJlapHU ceTodapu, CNBHYEBO OTOMJIEHME, CONAPHU BOAHMU MOMIMM,
C/TbHYeBM 6MNGOPAOBE, BATbPHMU TYPOUHU, NPOMULLAEHU / TbPrOBCKM OGEKTU, CJTbH-
4eBO OTOMJIEHME Ha 6acenHU, C/TbHYEBM CUCTEMM M3BBH MpeXKarTa.......

Bup 6mM3Hec: npomssBoauTen, AOCTaBYMK Ha e4po, U3HOCUTES

Bunpose npoayktu: ChbHYEBM (POTOBOJITAaMYHM MaHENMU, CbHYEBKU (POTOBOJI-
TaUYHU CUCTEMMU, CJTBHYEBMU XNAAUNHULM C NMpaB ToK/DC, chbHYeBU X1aaMAHULM 3@
BAKCMHU, CTbHYEBU KMMATMLM, CABHYEBM XJTAZHU NOMELLEHUA, 6GaTePUM C AbJIGOK
UMKbBA, 3apAAHM KOHTPONEPH, aBapUMHM PE3EPBHU 3aXpaHBaLLM CUCTEMM, CbHYE-
BO BATbPHU XMOPUAHM FreHepaTOpPHU CUCTEMMU, XMUOPUAHMU CUCTEMM 3@ TENIEKOMYHMU-
KaumMoHHKM cTaHumu BTS, uHBepTOpM, eHeprocnecTuTesIHHU KpywKK, LED npoxek-
TOopu U nyHu, LED cdbayopecueHTHM TpboU, CONApPHO YIMYHO OCBET/IEHUE, COJTAPHMU
cheTtodapu, CABHYEBO OTOMIEHME, CONAPHM BOAHMU NMOMMM, CAbHYEBM 6MNGOPAO-
BE, BATbPHU TYPOUHMU, NPOMMULINEHN / TbProBCKM OBEKTMU, CJbHYEBO OTOMJIEHME
Ha 6aCelHM, CNBHYEBM CUCTEMM M3BBH MpEXKaTa, CBbP3aHM C MpexKaTa CbHYEBU
CUCTEMM, COJIAPHO MPaAMHCKO OCBET/IEHME, CTbHYEBU CUCTEMM 3a KaTOAHA 3almTa,
€KOJIOrMYHU Crpagm, eNleKTpUdmUKauma Ha cena, CoslapHU LEeHTpaIM 3a 3apeXjaHe,
C/TbHYEBU BaTeEpPUM 3a €/IEKTPUYECKM aBTOMOOUIN MO MECTOXMUBEEHE, e/leKTpuye-
CKM M3BBHOOPAOBU ABUraTeNu, BOLOPOAHU / FOPMBHU KNETKU

Bupose ycnyru: MpoeKkT 1 cuctema 3a NpoekTMpaHe, MOHTaX 1 BbBeEXJaHe B
eKcnaoartauma, eHeprmeH oamT, NPOEeKTHO (PMHAHCHMpaHe

Appec:Regus House, Victory Way, Dartford, Kent United Kingdom, USA,
Malawi, Mozambique, South Africa, Botswana, Zambia, Zimbabwe, Syria, Tanzania,
Indonesia, Pakistan, Angola, Seychelles , Democratic Republic of Congo, Sierra
Leone, Ghana, Phillippines, Tunisia, Honduras, Italy, India , Kuwait, Sudan, Egypt,
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France, Algeria, Senegal, Nigeria, Gabon, Turkey, Qatar, Saudi Arabia, United Arab
Emirates, Bangladesh, Mexico, Jamaica, Dominican Republic, Bahamas, Bulgaria,
Brazil, Portugal, Mali DA2 6QD

Ten: 44 1322303070

®dakc: 44 1322303072

Yeb6 caut:http://www.solar2renewableenergy.com

Hue cme 6barapcka KomnaHua, HapedeHa Advanced Business Solutions (ABS)
M CMe cneumanmsmpaHn B KOHCY/TUPaHe Ha rpaxjaHu u Gupmu B cnefHuTe obna-
CTU: YNpaBieHUEe Ha €HEPrUMHM MPOEKTU OT Bb30OGHOBAEMWU E€HEPrUMHM M3TOYHM-
un (BEM) u no-cneumasnHo CabHYEBM enekTpoueHTpanu. Hawurte ycnyrm sapupart
OT KOHCY/ITauuM Mo pas/IMyHK YacTU Ha NpoeKTa A0 roToBo ,,[40 K4 pelieHue,
BKJ/IIOYMTENIHO M360pa Ha NoAxoAsAL, TepeH, M3roTBAHe Ha 6M3HeC njaH, NpoeKTU-
paHe, u3rpaxkgaHe v noaapbxKa Ha SPP 1 cbbupaHe Ha BCUYKM HEOOXOAMMMU [OKY-
MEHTU U paspeLunTesiHA, BKJIIDYUTETHO CbC CUAA Ha JOroBOp 3a NOKYMKo-Npojaxk6a
(30MM) c eneKtpopasnpegenutenHmte ¢mpmm B bbvarapmua. ABS e ropaa ga 6bvae
e/lHa OT HAKOJIKO KOMMNaHMKU B bbrapusa, KOATO € B rnpouec Ha npoekT 3a MW 1 SPP
prHaHCUpaHK C MeXAaY ...

Bupg 6musHec: BHocuten

Bupose npoayktu:PoTOBONTAUYHU CUCTEMM

Bupaose ycnyru: KoHCynTupaHe, ycayru 3a pa3paboTBaHe Ha NPOEeKTH

Appec: byn. I'.[lenyeB 103, ET. 4, A8, 1404 Cocpunsa, bbarapma, 1404

Ten.: +359 892 241 028

dakc: +359 2 489 43 00

Ye6-canT: http://www.abs.bg

Renergon

Bunagose npoayKTU: GOTOBONTAUYHM MOAYIU, (DOTOBONTAUYHU CUTEMM, CONAp-
HU NOKPMBHU CUCTEMMU.

Bugose ycnyru: KOHCynTuUpaHe, MHCTasIMpaHe, u3rpaxjaHe, NpoeKTMpaHe,
yCNyru 3a pa3paboTBaHe Ha MpOoeKTU, NoAAPbKKA M PEMOHTHU YCIYrn

Appec: yn. CamBHuua 6, et. 3, opmc A1, nnosaus, bbvarapua 4000

Ten.: 00359 32 570462

®akc:00359 32 638899

Ye6-cauT: http://www.renergon.com

Elhim-IskraJsc

ENXUM-UCKPA AA e ocHoBaHo npe3 1960 1 1Mma 6orat onuT U AOKa3aHM Tpa-
ANUMK B MPOM3BOACTBOTO Ha 0JIOBHO-KMCENN 6aTepun. NpomM3BoaCTBOTO Ha LUMPOKA
raMa OT aKymMyJ/laTOpM, HamasHM U MaHuepHu 6aTepum, NpomsBeeHn B CbOTBET-
CTBME C MEXAYHapOoAHUTE CTaHZAPTMU MOKpMBa LAIOTO NOJIe HA Bb3MOXHMTE NpU-
JIOXKEHUA NP aBTOMOOMIN, KAMUOHM, TPAKTOPU, NOAEMHM NAaTOpmMH, B Keneso-
MbTHMA TPAHCNOPT, TENEKOMYHMKAUMUTE, CONTAPHU CUCTEMU U APYTHU.
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BupoBe nNpoAayKTM: MOTO aKyKysatopu, 6atepum C AbJIGOK LUMKbJ,0/I0BHO-
Kucenn 6atepum, 0I0BHO KalLMEBM GaTEpPUM, OJIOBHO-KMCE/IM aKyMy/laTOpu, Npo-
MMULLNIEHN BaTEPMM, HAMA3HM U NaHUEPHU BaTepMM, CTaLMOHAPHU BaTepuu.

Bup 6mM3Hec: npomnsBoguTen, U3HOCUTEN

Appec: yn. Uckpa, Masapaxunk, bvarapma 4400

Ten.: +359 34 44 17 51

dakc: 359 34 44 42 06

Ye6-cauT: http://www.elhim-iskra.com

Hue cMe ekun oT npodeCcMoHaNnCTU, KOMUTO e BU NPeaoXXMM BCUYKM pelue-
HWA 3a LANOCTHOTO pa3paboTBaHe Ha (POTOBONTAaMYEH MAapK OT HaMMpaHe Ha 3emA
3a mM3rpaxkgaHe ,,40 Kawy“. HMe cme u3nbsHABaM NPOEKTM 3a (POTOBOSTAUYHM
LeHTpasn, BATbPHU reHepaTopy U Manku BELL.

Bup 6u3Hec: enekTpuyecka KOMMNaHUsA

Bupa ycnyru: 3a KoOHCynTauum, ycayrm no paspaboTBaHe Ha NMPOEKTH, U3MbJi-
HUTENICKM YCNyrU

Apgpec: yn. Wap nnaHmHa 69, Codpusa, bbarapma 1000

Ten: +359 885 35 55 40

OAKC: +359 02/9883915

Ye6-cant:http://www.bulres.eu

CteHnn-03 Eoop

Ctrennn 00/ e 6barapcku EMNK u3nbaHuTen, yyactBan B MHOMO MPOEKTM 3a
eHeprumHa uHoppacTpyktypa. C noseye ot 10 roAMHM ONUT HALLMAT €KMN e paspa-
6OTUN MHOXKECTBO MPOEKTU 32 Pas/IM4HMU KJMEHTU - pasnpesesiHn 1 npesaBaTeIHU
KOMMaHWM, AbpXaBHMU M YAaCTHM KOMMNAHMKU 1 Ap. 3a NoCAeHUTE TPU roAMHU ce od-
OPMM HOBa 06/1aCT B HalLMA GM3HEC 3a NpoekTupaHe, usrpaxgaHe n O & M ot ¢o-
TOBOJITAaUYHU U XMAPO eNeKTpoueHTpaam. HawmAat onut obxBawia noseyve ot 4 MWp
MOHTMPAHM Ha 3eMA U Ha NMOKPMBU MHCTaNaLUMM M CME HaMbJIHO FOTOBM Ja paboTUM
Nno mawabHu NpoeKkTU. HawmAat ekun ce cbCTom oT noseye oT 50 kBanuduumpaHm
€/1eKTPOTEXHULM U MHIKEHEPU U € FTOTOB Aa OTFOBOPM Ha BCUYKKU HYXKAM A0 KPamMHTO
NPUKlOYBaHE Ha BalLMA MPOEKT.

Bupa 6M13Hec: enekTpuyecka KOMMNaHUsA

Bupose npoaykTU: DOTOBONTAUYHM CUCTEMM.

BupoBe ycnyru: npoeKktnupaHe, MOHTaX, CTPOMTENICTBO, UHKEHEPUHT, NPOoYyY-
BaHe Ha MACTO M OLEHKA, U3MbJIHUTEJICKM YCIIYTU, NOAAPDBIKKA M PEMOHTHU YCAYIH,
M3NUTaTESIHU YCAYTU.

Ten: +359899884399

®akc: +359971 6 66 81

Ye6-caut:http://www.stenli-bg.com

Neo55 Eoop

Hue ocurypasame ekcnepTHa NOMOLY Ha BCMYKM eTanu Ha pa3pa60TBaHe Ha
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MPOEKTM Ha (POTOBONTAUYHMU, BATBPHU MU XMAPOEHEPrUMHU €NEeKTPOLEHTPaIU.
Hue cblio npeanarame rotoBu NPOEKTU C BCUYKM HEOOXOAUMMU LOKYMEHTMU.

BuaoBe NpoayKTU: XMAPOEHEPTUMHM CUCTEMM (MaIKK), (POTOBOSITAMYHM CUC-
TEMU, BATBPHU €JIEKTPOLEHTPAJIN.

BupgoBse ycnyru: KoHCynTaumm, NnpoeKkTUpaHe, CTPOUTENCTBO, YC/IYrK 3a pas-
paboTBaHe Ha NPOEKTH, U3CeA0BaTEeICKMU YCAYrU, NpoyYBaHe M OLEHKa Ha MACTO.

Appec: yn.Tpuagmua 5, Copumsa, barapma 1000

Ten.: +359 885 70 22 87

Ye6-cauT: :http://www.geo55properties.com

CaTtopu KoHcynTuHr Eoop

Hue cme MexayHapoaHa 6u3HeC KOHCynTaHTCKa 6a3a B Codusa, bvarapma u
pa3BMBaMe AEMHOCTTA CM OCHOBHO B bbarapusa, JlatBusa, PymbHUA, Mbpums 1 Us-
paen. Hawute chepu Ha AEMHOCT BKJIOYBAT MHBECTMUMM MU YNPABNEHCKM / €Kc-
naoaTauMOHHM KOHCYATauMMu Npu pa3paboTBaHETO Ha MPOEKTU B 06s1aCTTa Ha Bb3-
Oo6HOBAEMaTa eHeprus; peuuKanpaHe; yrnpas/ieHWe Ha BOAUTE M Ha OTnagbumTe;
dapmMaumaTa, Npom3BOACTBOTO Ha XapTUA, MHPOPMALMOHHUTE TEXHOIOTUM U UHO-
BauuuTe. H1e npeanarame 3a ynpaBsieHME Ha MPOEKTM U LUMPOKA NoAKpena, BKJILO-
YUTEIHO NPaBHa NpU CAMBAHMA U NPULOOUBAHMSA.

BupoBe ycnyru: KoHCyaTUpaHe

Appec: yn. 40-42 bysnygxa. , Copuma, bbarapusa

Ten.: + 359 895 447322

®dakc: + 359 2 952 6168

Ye6-canT: http://satorico.weebly.com

Bupg 61M3Hec: npogaxxou Ha ApebHO, BHOCUTEN

Bua npoayKTH: BATbPHM EHEPrUMHMU CUCTEMM (MAIKM), KOMNOHEHTM 3a BATHP-
HWU €HEPrUMHU CUCTEMM (FTOIEMM).

Appec: yn. Kioctenguncka 21, Codpusa, bvnarapma 1680

Ten: 958 6533

AMEXIM Co.& INFORMCONSULT

Bup 6mM3Hec: npounsBoauTen, BHOCUTEN, U3gjaTen

BupgoBe npoAyKTU: anTepHaTMBHM AOMOBE MU CrpajM, COJIapHM CUCTEMM 3a
Bb34YLUHO OTOMJIEHME, C/TbHYEBM CUCTEMM 3a 3aTOMNJIAHE Ha BoJaTa.

Bupose ycnyru: KoHcyntaumm, NpoeKTMpaHe, MOHTaX, CTPOMTENCTBO, UHXKe-
HEpUHr, pa3BMTME Ha YC/YrM No pa3paboTBaHe Ha NPOEKTU, YCAYrM 3a HAyYHU M3-
cNeiBaHUA U apXUTEKTYPHO NPOEKTUPaHe

Appec: nk 58, Codpuna, bvarapma 1421

Ten.: 359 2 656 945

APEX MM Co.

Bug, 6M3Hec: nponsBoanUTEN, BHOCUTEN, M3JaTeN
BugoBe NpoayKTH: CITbHYEBU OTOMIMTENHM CUCTEMM, (DOTOBOITAMYHM CUCTE-
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MM, aBTOMaTM3aUMA B JOMA, EHEPrUMHO e(DEKTMBHM JOMOBE M Crpajm, CUCTEMM 3a
OTONJIEHME Ha BOAA, MOHTaX Ha NbpBuTe 100% ePeKTUBHM eNeKTPOo-UHKEKLMOHHU
KOT/IM 3a LieHTpa/IHO oTomnieHne

BupgoBe ycnyru: KoHcyntaumm, npoeKTMpaHe, MOHTaX, CTPOMUTENCTBO, MH-
YKE€HepuHr, pa3paboTKM Ha NPOeKTU, obpaszoBaHMe U 0ByYeHMe, U3Cae[0BaTENCKU
yCNyru, Npoy4BaHe U OLEHKa Ha MACTO, U3NBJAHUTENCKU YCAYIM, NOAAPDBIKKA U pe-
MOHTHM yCAyrn

Appec: yn. 620 Hom 39, bosHa, Codwua, bbarapua 1616

Ten.: +359-88-629522

dakc: +359-2-680308

Anekc Conap Eoop

Bupg 6musHec: BHocuTen, nsHocmten, EPC

Bupose ycnyru: OB Mmoayam 1 cMcTeMHM KOMMNoHeHTH 3a @B napkose
Appec: 6yn. bbarapmnal10, opuc C. 2. 9. , Codua 1618, bbarapusa
Ten: +35929585777

dakc: +35929586136

Atnantuk Conap UuBecTt

Bup 61M3Hec:npegnpremay conapHM eNeKTpPoLEHTpaIm

Buaose npoAyKTM:6MTOBM MO pasmep ConapHU (GOTOBONTAUYHU LIEHTpaIn
BupoBe ycnyru:paspaboTka Ha NpoeKTU, GUMHAHCOBM YCAYrH

Appec:6yn. Mapuua 91, MNnosame, bbvarapma, 4000

Ten.: +359 886 242 560

ATM bvarapusa Eoop

Bupa 6usHec:npoaaxom Ha ApebHO, BHOCHUTEN

BupoBe ycnyru:KoHCynTMpaHe, yCayru 3a pa3paboTBaHe Ha MPOEKTU, CbLLO M
yCNyru 3a noAakpena

Appec;nn. OcsoboxaeHue 2/2, AM6on, bvarapma 8600

Ten.: +359 46 664622

®dakc: +359 46 664623

Buaose npoayKTH

Bunaose npoayKTH: KOMNIOTPU U €IEKTPOHMKATa, pa3paboTBaHe Ha HOBM Mpo-
AYKTU, KNEeTbYHM KOHTponepH, 3G, Buaeo - MPEG4

Appec:6yn. KykneHcko woce 23,lnosams, bbarapma 4004

Ten.: +359 32 678390

Bupg, 6u3Hec:nponsBoanTEN
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BupoBse ycnyru: nHcTanupaHe Ha CUCTEMM, NMPOEKTUPAHE HAa CUCTEMM, KOH-
Cy/NTUpPaHe

BuaoBe NpoayKTH: eHepruiHM NpoAyKTH OT 6MoMaca, MallMHM 3a 6puKeTMpa-
He M 6PUKETU OT AbPBO M arpo-oCTaTbLM.

Appec:yn. AsmueHa 30, Copumsa, bbarapma 1124

Ten.: + 359 2 440-123

BIP Euroconsulting Group Ltd.

BupoBe npoayKTU:(POTOBONTAaUYHU CUTEMM

Bupose ycnyru:KoHCynTMpaHe, yCayrm 3a pa3paboTBaHe Ha NpoeKTH
Appec:6yn. Butowa 15, Coduma, bvarapma 1000

Ten.: + 359 2 988 38 57

dakc: + 359 2 981 08 69

BNNS Solar Systems

Bup 6usHec: npoussoguTen, npojaxkbmute Ha ApebHO, AOCTABYMK Ha eapo,
M3HOCUTEN, BHOCUTES

Bupose ycnyru: CTpoMTENCTBO, MHXXEHEPUHT, YCAYr1 no pa3paboTBaHe Ha
NPOEKTU, U3C/IeA0BaTENICKN YCNIYIn, YCIYrM 3a NOAAPDBKKA U PEMOHT, C/TbHYEBMU
CMCTEMM 3a OTOMJIEHME Ha BAaceMHM, CNbHYEBA TEPMAJIHA EHEPrma, CTbHYEBM CUC-
TEMM 3a 3aTOMJIHE Ha BoJaTa, KOMMOHEHTM Ha CO/lapHa CUCTEMA 3a U3MOMIMBAHE Ha
BOZa, COJIapHU 3apeXJally KOHTPOJIEpU, C/TbHYEBM MOMMNEHMU CTAHUMM, CbHYEBMU
60MNEPU M KOMMOHEHTH.

BunpgoBe NnpoAyKTH: CbHYEBA TOMJIMHHA EHEPruA, BaKYYMHU CJTbHYEBU KOJEK-
TOpU, MJIOCKU KONEKTOPU, TEPMOMOMIU, MPOEKTUPAHE, MOHTAX, MHXXEHEPUHT, M3-
CNefoBaTeNICKM YCNYrn, 6oMNepus, CIbHYEBM HarpeBaTe/IM Ha BoZa M KOMMOHEHTH,
C/TbHYEBM NOMNEHU cTaHumn, ®B moayim

Appec: yn.Bacun Jlesckun, Ne 5, Copna bvarapmua 1517

Ten.: +359 (2) 945 45 11

dakc: +359 (2) 945 45 11

Boris Lux

Bupg 613Hec: npomsBoaUTEN, M3HOCUTEN

BupgoBe ycnyru: paspaboTrBaHe Ha NPOEKTU

BuaoBe npoayKTU: €NEKTPUYECKM KOMMOHEHTU 3a Besiocuneam, eHeprmmHo
e(pEeKTUBHM JOMOBE 1 Crpajm, ENEKTPUYECKM BeloCcUneaum.

Appec: Codua 1000, n.k. 598, Coduma, bbnarapus

Ten.: +359 2 37 98 31

dakc: +359 2 37 98 31

Bulcraft Control Ood

Bug, 6M3HeC: 40CTaBUMK Ha epo
BuaoBe NpoAyKTU: aBTOMATU3MpaHe B JOMa, AUCTAHLMOHHM JOMALUHM eHep-
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MMAHU CUCTEMM
Appec:6yn. ApceHanckun 125, Copumsa, bbarapma 1421
Ten.: +35929634670

Bulgaria-Solar. com

Bup 61M3Hec: npogaxxouTte Ha A4pe6GHO, AOCTaBYMK Ha eapo

BupgoBe ycnyru: KOHCynTaumum, NpoeKTupaHe, WMHCTasiMpaHe, pa3paboTBaHe
Ha NPOEKTU YCAyru

BupgoBe npoayKTU: MHCTanupaHe Ha ®B cuctemu, Tbprosew Ha e4po Ha CUC-
TEMHM KOMMOHEHTU: MOAY/IU, MHBEPTOPU, Tpakepu. PaspaboTBaHe M ynpaBsieHue
Ha conapHM nosaeta

Appec: 6yn. Mapuua 140 , MNMnosaus, bbvarapua 4000

Ten.: +359878 359873

Bupa 6mM3Hec:npoaaxkom Ha aApebHo, M3HOCUTEN

BupgoBe ycnyru: KOHCy/TMpaHe, MOHTaX, M3CNefoBaTesICKM YCAyru, rnoj-
APBXKKA U PEMOHTHM YCYrn

BupgoBe NpoAyKTU: cMCTEMM 3@ BATbpHA eHeprua (Manku), OTOBOSITaUYHM
CUCTEMM, BOLHOENIEKTPUYECKU TYPOMHU (MANIKU), XMOPULHU CUCTEMM.

Appec:yn. OgpuH 7, byprac, bvarapma 8000

Ten.: 00359894455404

Bupaose ycnyru: KOHCynTupaHe, NpoeKTUpaHe, YCAyrM rno pa3paboTBaHe Ha
NPOEKTH, NPOYy4BaAHE M OLEHKA HA MACTO

BuaoBe NpoAyKTH: eHeprumHo eheEKTUBHU Ypeam, CUCTEMM 3a KOreHepauums,
CUCTEMM 3a FTOPUBHU KNETKU, TONJIMHHU NOMMU, XMOPUAHU CUCTEMMU, POTOBOITaMNY-
HU CUCTEMM, CUCTEMM 3a BATbPHA eHeprma (Manku <50 KBT).

Appec:yn. UaHko Uepkosckn 20, Codua, bvarapmsa 1164

Ten.: +359-2-9631825

dakc: +359-2-9631825

N-memnn:Send Email to CONCIM

Consultia-Bulgaria dotcom

Buaose ycnyrm:KoHCynTMpaHe, YCMI 3a pa3paboTBaHe Ha NPOEKTHU YCyrn

Appec:yn. kanutaH AHapeeB 25, Codua, bbarapua 1421

Ten.: 00359 2 920 4507

CreoProkoncept Bulgaria Ltd.

Bupa 6musHec: npogakbu Ha ApebHO, AOCTABYMK Ha e4p0, BHOCUTEN

BupgoBe ycnyru: KOHCyNTMpaHe, NPOEKTMpaHe, MOHTAXK, pa3paboTBaHe Ha
NMPOEKTU YCNyru, o6pasoBaTe/IHM U 00YYMUTESIHMU YCAYTU, YCIIYTU apXUTEKTYPHO Mpo-
€eKTMpaHe, U3MbJIHUTEJNICKM YCAYTU
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BugoBe NpoayKTH: eHeprumMHo eeKTUBHU JOMOBE M CrpajM, a/TepPHATMBHM
[IOMOBE U CTPOMTEJIHM MaTepuanu, ctpoutenctso, CreoProkoncept u3onaunoHHM
6eTOHHU (pOpMM 3a M3rparkaHe Ha CUCTEMM, YCTOMYMBM CTPOMUTE/IHM MaTEPUANIN.

Appec:yn.bpata MunagmHoBu 24, 6U3HEC LEHTBLP ,, ATpUyM”, opuc 15, BapHa
9000

Ten.: +359 52 61 62 05

®akc: +359 52 61 62 05

Dekamex Ltd.

Bup 61M3Hec: npousBoauTen, AOCTaBYMK Ha €4p0, U3HOCUTEN

BupgoBe ycnyru: MHCTanupaHe, MHXEHEPUHr, YC/YyrM no pa3paboTBaHe Ha
NPOEKTH

BupgoBe npoayKTu: cMCcTeMM 3a 3aTon/isHe Ha BoAda, 6e3pe3epBoapHU cucTe-
MM 3a 3aTOMNJIAHE Ha BOAa, CTbHYEBM CUCTEMM 3a HarpsABaHe Ha Boja, pe3epBoapu
3a 6omnepu - 1000 - 5000..

Appec: yn./l. Ctam6onos, lnosaus,bbarapua 4003

Ten.: +359 32 959 242

dakc: +359 32 959 059

ELDOMINVET Ltd.

Bup 6mM3Hec: npomssBoauTen, AOCTaBYMK Ha eapo, U3HOCUTES

BupgoBe npoayKTuU: BOAHM OTONJIMTENIHU CUCTEMM, COMIAPHM KOMMOHEHTU 3a
HarpsiBaHe Ha BoAa, 6e3pe3epBoapHM CUCTEMM 3a 3aTOMNJIAHE Ha BOZaTa, €/IeKTpU-
YEeCKM M KOMBUHMpAHM BoMepU, NEYKM, KAMUHM HA TBBPAO FOPMBO.

Appec:Bn.BapHeHuuK 275 A, bbarapua 9009

Ten.: +359 52 500349

dakc: +359 52 500347

Elprom Energy Ltd.

Bua 6usHec: npogakbu Ha ApebHO, AOCTAaBYMK Ha eAapo

BupgoBe ycnyru: KoHCynTaumm, NpoeKTMpaHe, MOHTaX, CTPOMTE/ICTBO, MHIKe-
HEPUHI, NPOEKTHM pa3paboTKK, YC/IYrM 3a NOAAPBIKKA U PEMOHT, TECTOBM YCYIH

BupgoBe npoayKTH: (pOTOBONTAaUYHU CUCTEMU, CUCTEMM 3a BATHbPHU TYPOUHMU.
Appec: yn. Mopcka 26, byprac, bvarapma 8000

Ten.: + 359 56 84 09 74

dakc: + 359 56 84 09 74

Bug 613Hec: npomnsBoauTen, Npoaakom Ha ApebHO, AOCTaBYMK Ha e4po, M3-
HOCUTEN, BHOCUTE

BupoBe ycnyru: ycayrm 3a pa3paboTrBaHe Ha NPOEKTH

BupgoBe npoayKktu: oToBONTAMYHM CUCTEMM, (DOTOBONTAMYHM MOAY/IM, CO-
JTapHU CUCTEMM 3a NpoCiieAsaBaHe, CNBbHYEBU €/IEKTPUYECKU CUCTEMM.
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Appec:6yn. AyHas 77, MNnosaus, bvarapua 4000
Ten.: 032/963 629
dakc: 032/962 852

Energia Ltd

Bup 61M3Hec:nponsBoamnTen, U3HOCHUTEN

BupgoBe npoayKTu: 0/110BHO-KMCENM GaTepum, UHAYCTpUANHM GaTtepuu, pe-
3epBHM 6aTepMM 3a CMELIHM CyYan

Appec: MHaycTpuanHa 30Ha, Tbprosuwe, bbvarapma 7700

Ten.: +359 601 2 22 79

dakc: +359 601 2 65 14

ENERGO-PRO Bulgaria AD

Bupa 6M3Hec: Nnpon3BOACTBO Ha €/1IEKTPMYECTBO

Appec: yn. CtredaH Kapagxa 6, et. 5, Copua, bbarapma 1301
Ten.: +359 2 9817050

dakc: +359 (02) 9817021

Energoconsult Ltd

BupgoBe ycnyru: KOHCyNTauuM, MOHTa)K, MHXEHEPUHr, Npoy4YyBaHe U OLeHKa
Ha MACTO

Buaose npoAyKTU: BATbPHU €IEKTPUYECKU LEHTPAIU, BATbPHU TYPOUHM (rO-
NIeMn), KYAU U CTPYKTYPU 3@ BATbPHA €HEPrua (roiemn).

Appec:MBaH Munpues 8, Ctapa 3aropa, bbarapua 6000

Ten.: +35942603821

dakc: +35942603821

Energy Solutions S. A.

Bupg 613Hec: npomsBoauTen, AOCTaBYMK Ha €4po, U3HOCUTEN
Bupaose npoayKTU: KpMcTanHu dotoBonTamyHM moayam: ES660/QP v ES636/

QP
Aapec:Bnagancko BbctaHue 1, MepHuK, bbarapus
Ten.: +359-76-681471
dakc: +359-76-681474

Florento BG OOD

Bup 6mM3Hec:npomsBoanTEN, AOCTAaBYMK Ha eapo
BupoBe ycnyru: KoHCynTUpaHe

Bupaose npoayKTu: eHeprua ot 6Momaca, 6uoropmsa
Appec:yn. CaH CredaHo 12, XackoBo, bbarapua 6300
Ten.: +359 (0)38 501798
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HeliotechCompnay for Energy Eficiency Ltd. Bulgaria

BupoBe ycnyru: cepsms u pa3paboTBaHETO Ha NPOEKTH

BupoBe npoayKTH: cMCTEMU 3a U3rapsaHe Ha 6Momaca o 1. 2 MW-XenmoTtepm,
C/TbHYEBM KONEKTOPU C BaKyYMHU Tpbom HELIOTECH, LED, LED rpagcko y/imM4Ho oc-
BET/IEHME- ynpaBJ/ieHME Ha OCBET/IEHM CUCTEMM, HOBA MapKa COJIapHM TPbbM, MOH-
TaXX Ha XMOPUAHU CNBHYEBU TEPMAJIHM LLEHTPAsIM MO LennaA CBAT.

Bup 6M3Hec: npomsBoaUTEN, NPOEKT, U3HOCUTES, MHCTAIMPaHE

Appec: Po3oBa gonmHa 3 B P.B. Heliotech, KasaHnbk, bbarapus, Kutan, lep-
manua, Ucnanua n 6100 nHCTanaumMm nNo ceeta

Ten.: +359878995579

dakc: +35943182367

INTIEL

Bup 613Hec:npoussoguTen

BugoBe npoayKtu: JMHAMUYHU GOMNEPHU KOHTPOIEPU, €/IEKTPUYECKMU KOH-
Tponepu 3a 60Maepu, KOHTPONEPU 3@ BEHTMNALMOHHU M KJIMMATM3ALMOHHU CUC-
Temn VENTOKONTROL, HenpekbCBaeMO 3axpaHBaHe 3a MOMMNM 3a UMPKyauma Ha
UPS, Tepmo perynatopu Ha MOTOPHM MEXaHM3MM 3a KOHTPOJI, TEPMO perysaTtopu
C KOHTPO/a Ha (a3uTe, BEHTUIATOPHM KOHBEKTOPHW KOHTPOAEpPU, NporpaMmMpyem
CeAMMYEH TepMoCTaT, XNaAUNHU KOHTposiepu, AvdepeHunaneH TepMocTar, KOH-
TpONepU Ha CONlAapHU CUCTEMM, TEPMO perynatopu, KOHTPOJEpHU Ha HUBO, KOHTPO-
lepu Ha CTbJIGULLHO OCBeT/IeHWe, eNeKTPOHHO oTOo pesie, NporpaMmpyemo pene
3a Bpeme, eJIeKTPOHHO OTOo pesie, eNeKTPOHHO pesie 3a BJIAXXHOCT, NpoeKTupaHe
Ha YHUKaJIHXM KOHTPOJIHM Tabna ..

Appec: yn. ,lNetbp bepoH* Ne 9, Nomopue, byprac, bvarapmsa 8201

Ten.: 00359898606796

dakc: 0035959632580

Metal Technology Group

Bua 6usHec: npomsBoamTeN, U3HOCUTEN

BuaoBe NpoayKTU: KOMMOHEHTM HA CUCTEMM C €HEprusa oT 6Momaca, Neyku
Ha AbpBa M MeLuM, newm 3a eHeprus oT 6uomMaca, eHeprumHM KOT/IM Ha 6Momaca,
BOAHOENEKTPUYECKN TYPOMHU (FrONIeMM), XMAPO-EHEPTUMHU CUCTEMHU KOMIMOHEHTH
Ha cucTemara.

Appec: Enemar 30 A, Codpumsa, bvarapma 1113

Ten.: +35987576961

NES-New Energy Systems

Bupa 6uM3Hec: npounssoauTen, JOCTaBYMK Ha eapo

BunpoBe NnpoayKTH: BOAHU OTOMIUTENHU CUCTEMMU, NJIOCKU CTBHYEBU KOJIEKTO-
pH, HOTOBONTAMYHM CUCTEMM, CONIAPHU CUMCTEMM 3a 3aTONJIAHE Ha BojaTa, pesep-
BOapM 3a NMTEMHA Boa.

Appec: ,,Magapa“ 12, 6yn., lymeH, bbarapma 9700
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Ten.: 00359/54 874 547
®akc: 00359/54 874 556

New Solar Technologies, Ltd.

Bupg 6usHec: npomssoauTen, npogaxkom Ha ApebHOo, A4OCTaBYMK Ha eapo, M3-
HOCMUTEN, BHOCHUTEN

Bupgose ycnyru: KoHCynTaumm, NpoeKTUpPaHe, MOHTaX, MHXXEHEPUHr, pa3pa-
60TBaHe Ha NPOEKTH, U3CIeA0BaTE/ICKM YCAYrH

BunpgoBe npoayKTH: CABbHYEBU KOIEKTOPU C BaKYYMHU TPbOM, CTbHYEBU CUC-
TEMM 32 OTOMJIEHUE Ha BaceNHM, CTbHYEBA TEPMAJIHA EHEPIrUA, CTbHYEBU CUCTEMM
3a 3aTon/JisHe Ha BoAaTa, KOMMOHEHTU Ha C/lbHYEBA CUCTEMA 3a M3MOMMNBaHE Ha
BOZa, COJIapHM 3apexjaliy KOHTPOAEpPU, CTbHYEBM NOMMNEHU LIEeHTpaaU, CbHYEBU
60M1IEPU U KOMIMOHEHTH ..

Appec:UHaycTpuanHa 3oHa - 3ueHo, LLymeH, bbvarapua 9700

Ten.: +359887997356; +35954832358

OptiEnergy Group

Bupg 613Hec:nponsBoamnTEN, JOCTAaBYMK Ha €4p0o

Bupgose ycnyru: , CTpoMTencTso, (OUHAHCOBU YCAYrU, YCIYrnM apXMTEKTYPHO
NpoeKTUpPaHe, U3MbJIHUTENICKM YCAYIH

Buaose npoAyKTU:CONTAapHM €NEKTPUYECKM CUCTEMM

Appec:0OnTrueHTbp, 6YA. Maprua 91, MNnhosaus, bvarapua 4004

Ten.: +359 886242560

ORTLER Co. Inc.

Bup 6usHec:nponssoauten

Bupose ycnyru:paspabotsaHe, MHCTaIMpaHe

Bupose npoayktn: CabHYEBU BOAHM OTOMIUTEJIHU CUCTEMU, CONAPHU KOMMO-
HEHTM 3a 3aTon/IfHE Ha BoJa.

Appec: Kpym bbvyuBapos 29, BuauH, o6nact BuauH, bvarapma 3700

Ten. +3599433213

dakc: +35994600550

Polytechnics Ltd.

BugoBe NpoayKTH: CUCTEMM 3a €HEpPrus OT 6MOMaca, KOMMOHEHTU EHEPrUm-
HaTa cMcTema Ha bMomaca, CUCTEMM 3a 3aTOMJISHE Ha BodaTa, CONapHU CUCTEMM 3a
3aTon/JIAHE Ha BoAaTa, NeYkM Ha AbpBa U NeLum.

Appec: yn. UnuHpeH 2, Pyce, bvarapma 7015

dakc: (+359 82)826858

BM,D, 6u3Hec: npon3soamTen, U3HOCHUTEI
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BupoBe ycnyru:uHKeHepuHr,u3cie40BaTeNICKM YCIyru

BupoBe npoayKTU: CMI0BM MHBEPTOPU OT NPaB KbM NMPOMEH/IMB TOK, HEMPEKbCBA-
€MM TOKO3axpaHBaLLy ycTporcTBa UPS, enekTpr1yeckm reHepaTtopm Ha ra3oBu TypomHM

Appec:yn. CpebbpHalb, Codpua, bvnarpua 1407

Ten.: +359 2 9681943

®akc: +359 2 9681948

Solar Systems

BusHecTHN: Npogaxk6uTeHapebHO, J0CTaBYMKHaeApO, BHOCUTEN, AUCTPUBYTOP
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Chapter |

What is renewable energy

Renewable energy is energy which comes from natural resources such as
sunlight, wind, rain, tides, and geothermal heat, which are renewable (naturally
replenished). In 2008, about 19% of global final energy consumption came from
renewables, with 13% coming from traditional biomass, which is mainly used for
heating, and 3.2% from hydroelectricity. New renewables (small hydro, modern bi-
omass, wind, solar, geothermal, and biofuels) accounted for another 2.7% and are
growing very rapidly. The share of renewables in electricity generation is around
18%, with 15% of global electricity coming from hydroelectricity and 3% from new
renewables.

Wind power is growing at the rate of 30% annually, with a worldwide installed
capacity of 158 gigawatts (GW) in 2009, and is widely used in Europe, Asia, and the
United States. At the end of 2009, cumulative global photovoltaic (PV) installations
surpassed 21 GW and PV power stations are popular in Germany and Spain. Solar
thermal power stations operate in the USA and Spain, and the largest of these is
the 354 megawatt (MW) SEGS power plant in the Mojave Desert. The world’s largest
geothermal power installation is The Geysers in California, with a rated capacity of
750 MW. Brazil has one of the largest renewable energy programs in the world, in-
volving production of ethanol fuel from sugar cane, and ethanol now provides 18%
of the country’s automotive fuel. Ethanol fuel is also widely available in the USA.

Renewable energy, end of 2008 (GW)
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While many renewable energy projects are large-scale, renewable technolo-
gies are also suited to rural and remote areas, where energy is often crucial in
human development. Globally, an estimated 3 million households get power from
small solar PV systems. Micro-hydro systems configured into village-scale or coun-
ty-scale mini-grids serve many areas. More than 30 million rural households get
lighting and cooking from biogas made in household-scale digesters. Biomass cook
stoves are used by 160 million households.

I.1. Wind Power

Wind power is the conversion of wind energy into a useful form of energy,
such as using wind turbines to make electricity, windmills for mechanical power,
windpumps for water pumping or drainage, or sails to propel ships.

At the end of 2010, worldwide nameplate capacity of wind-powered genera-
tors was 197 gigawatts (GW).

Energy production was 430 TWh, which is about 2.5% of worldwide electricity
usage; and has doubled in the past three years. Several countries have achieved
relatively high levels of wind power penetration, such as 21% of stationary elec-
tricity production in Denmark, 18% in Portugal, 16% in Spain, 14% in Ireland and 9%
in Germany in 2010. As of May 2009, 80 countries around the world are using wind
power on a commercial basis.

Large-scale wind farms are connected to the electric power transmission net-
work; smaller facilities are used to provide electricity to isolated locations. Utility
companies increasingly buy back surplus electricity produced by small domestic
turbines. Wind energy, as an alternative to fossil fuels, is plentiful, renewable,
widely distributed, clean, and produces no greenhouse gas emissions during opera-
tion. The construction of wind farms is not universally welcomed because of their
visual impact, but any effects on the environment are generally among the least
problematic of any power source.
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The intermittency of wind seldom creates problems when using wind power
to supply a low proportion of total demand, but as the proportion rises, increased
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costs, a need to upgrade the grid, and a lowered ability to supplant conventional
production may occur. Power management techniques such as exporting and im-
porting power to neighboring areas or reducing demand when wind production is
low, can mitigate these problems.

Compared to the environmental effects of traditional energy sources, the
environmental effects of wind power are relatively minor. Wind power consumes
no fuel, and emits no air pollution, unlike fossil fuel power sources. The energy
consumed to manufacture and transport the materials used to build a wind power
plant is equal to the new energy produced by the plant within a few months of op-
eration. Garrett Gross, a scientist from UMKC in Kansas City, Missouri states, “The
impact made on the environment is very little when compared to what is gained.”
The initial carbon dioxide emission from energy used in the installation is “paid
back” within about 2.5 years of operation for offshore turbines.

I.2. Hydropower

Hydropower, hydraulic power or water power is power that is derived from
the force or energy of moving water, which may be harnessed for useful purposes.
Prior to the development of electric power, hydropower was used for irrigation,
and operation of various machines, such as watermills, textile machines, sawmills,
dock cranes, and domestic lifts.

Another method used a trompe to produce compressed air from falling water,
which could then be used to power other machinery at a distance from the water.

In hydrology, hydropower is manifested in the force of the water on the river-
bed and banks of a river. It is particularly powerful when the river is in flood. The
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force of the water results in the removal of sediment and other materials from the
riverbed and banks of the river, causing erosion and other alterations.

Hydroelectricity is the term referring to electricity generated by hydropow-
er; the production of electrical power through the use of the gravitational force of
falling or flowing water. It is the most widely used form of renewable energy. Once
a hydroelectric complex is constructed, the project produces no direct waste, and
has a considerably lower output level of the greenhouse gas carbon dioxide (CO,)
than fossil fuel powered energy plants. Worldwide, an installed capacity of 777
GWe supplied 2998 TWh of hydroelectricity in 2006. This was approximately 20% of
the world’s electricity, and accounted for about 88% of electricity from renewable
sources.

Hydroelectricity eliminates the flue gas emissions from fossil fuel combustion,
including pollutants such as sulfur dioxide, nitric oxide, carbon monoxide, dust,
and mercury in the coal. Hydroelectricity also avoids the hazards of coal mining
and the indirect health effects of coal emissions. Compared to nuclear power,
hydroelectricity generates no nuclear waste, has none of the dangers associated
with uranium mining, nor nuclear leaks. Unlike uranium, hydroelectricity is also a
renewable energy source.

Compared to wind farms, hydroelectricity power plants have a more predict-
able load factor. If the project has a storage reservoir, it can generate power when
needed. Hydroelectric plants can be easily regulated to follow variations in power
demand.

Hydroelectric Dam

Long Distance
Power Lines

Unlike fossil-fuelled combustion turbines, construction of a hydroelectric
plant requires a long lead-time for site studies, hydrological studies, and environ-
mental impact assessment. Hydrological data up to 50 years or more is usually re-
quired to determine the best sites and operating regimes for a large hydroelectric
plant. Unlike plants operated by fuel, such as fossil or nuclear energy, the number
of sites that can be economically developed for hydroelectric production is lim-
ited; in many areas the most cost-effective sites have already been exploited. New
hydro sites tend to be far from population centers and require extensive transmis-
sion lines. Hydroelectric generation depends on rainfall in the watershed, and may
be significantly reduced in years of low rainfall or snowmelt. Long-term energy
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yield may be affected by climate change. Utilities that primarily use hydroelectric
power may spend additional capital to build extra capacity to ensure sufficient
power is available in low water years.

I.3. Solar energy

Solar power is the conversion of sunlight into electricity, either directly using
photovoltaic (PV), or indirectly using concentrated solar power (CSP) or to split
water and create hydrogen fuel using techniques of artificial photosynthesis. Con-
centrated solar power systems use lenses or mirrors and tracking systems to focus
a large area of sunlight into a small beam. Photovoltaic convert light into electric
current using the photoelectric effect.

Commercial concentrated solar power plants were first developed in the 1980s,
and the 354 MW SEGS CSP installation is the largest solar power plant in the world
and is located in the Mojave Desert of California. Other large CSP plants include
the Solnova Solar Power Station (150 MW) and the Andasol solar power station (100
MW), both in Spain. The 97 MW Sarnia Photovoltaic Power Plant in Canada, is the
world’s largest photovoltaic plant.

Solar energy, radiant light and heat from the sun, has been harnessed by hu-
mans since ancient times using a range of ever-evolving technologies. Solar radia-
tion, along with secondary solar-powered resources such as wind and wave power,
hydroelectricity and biomass, account for most of the available renewable energy
on earth. Only a minuscule fraction of the available solar energy is used.

Solar powered electrical generation relies on heat engines and photovoltaic.
Solar energy’s uses are limited only by human ingenuity. A partial list of solar ap-
plications includes space heating and cooling through solar architecture, potable
water via distillation and disinfection, daylighting, solar hot water, solar cooking,
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and high temperature process heat for industrial purposes. To harvest the solar
energy, the most common way is to use solar panels.

Solar technologies are broadly characterized as either passive solar or active
solar depending on the way they capture, convert and distribute solar energy.
Active solar techniques include the use of photovoltaic panels and solar thermal
collectors to harness the energy. Passive solar techniques include orienting a build-
ing to the Sun, selecting materials with favorable thermal mass or light dispersing
properties, and designing spaces that naturally circulate air.

Solar Thermal Energy (STE) is a technology for harnessing solar energy for
thermal energy (heat). Solar thermal collectors are classified by the USA Energy
Information Administration as low-, medium-, or high-temperature collectors. Low
temperature collectors are flat plates generally used to heat swimming pools. Me-
dium-temperature collectors are also usually flat plates but are used for heating
water or air for residential and commercial use. High temperature collectors con-
centrate sunlight using mirrors or lenses and are generally used for electric power
production. STE is different from photovoltaic, which convert solar energy directly
into electricity. While only 600 megawatts of solar thermal power is up and running
worldwide in October 2009 according to Dr David Mills of Ausra, another 400 mega-
watts is under construction and there are 14,000 megawatts of the more serious
concentrating solar thermal (CST) projects being developed.

The Earth receives 174 petawatts (PW) of incoming solar radiation (insolation)
at the upper atmosphere. Approximately 30% is reflected back to space while the
rest is absorbed by clouds, oceans and land masses. The spectrum of solar light
at the Earth’s surface is mostly spread across the visible and near-infrared ranges
with a small part in the near-ultraviolet.
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Earth’s land surface, oceans and atmosphere absorb solar radiation, and this
raises their temperature. Warm air containing evaporated water from the oceans
rises, causing atmospheric circulation or convection. When the air reaches a high
altitude, where the temperature is low, water vapor condenses into clouds, which
rain onto the Earth’s surface, completing the water cycle. The latent heat of wa-
ter condensation amplifies convection, producing atmospheric phenomena such as
wind, cyclones and anti-cyclones. Sunlight absorbed by the oceans and land masses
keeps the surface at an average temperature of 14 °C. By photosynthesis green
plants convert solar energy into chemical energy, which produces food, wood and
the biomass from which fossil fuels are derived.

The total solar energy absorbed by Earth’s atmosphere, oceans and land mass-
es is approximately 3,850,000 exajoules (EJ) per year. In 2002, this was more
energy in one hour than the world used in one year. Photosynthesis captures ap-
proximately 3,000 EJ per year in biomass. The amount of solar energy reaching
the surface of the planet is so vast that in one year it is about twice as much as
will ever be obtained from all of the Earth’s non-renewable resources of coal, oil,
natural gas, and mined uranium combined.

From the table of resources it would appear that solar, wind or biomass would
be sufficient to supply all of our energy needs, however, the increased use of
biomass has had a negative effect on global warming and dramatically increased
food prices by diverting forests and crops into biofuel production. As intermittent
resources, solar and wind raise other issues.

Solar energy can be harnessed in different levels around the world. Depend-
ing on a geographical location the closer to the equator the more “potential” solar
energy is available.

1.4. Biomass

Biomass (plant material) is a renewable energy source because the energy it
contains comes from the sun. Through the process of photosynthesis, plants cap-
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ture the sun’s energy. When the plants are burnt, they release the sun’s energy
they contain. In this way, biomass functions as a sort of natural battery for storing
solar energy. As long as biomass is produced sustainably, with only as much used as
is grown, the battery will last indefinitely.

In general there are two main approaches to using plants for energy produc-
tion: growing plants specifically for energy use, and using the residues from plants
that are used for other things. The best approaches vary from region to region ac-
cording to climate, soils and geography. The applied technology for the energetic
use of the biomass mostly depends on its humidity. Biomass is considered wet when
the energy amount required to evaporate the entire humidity is greater than the
energy content of the biomass. Such biomass is best suited for fermentation or
digestion technologies that yield combustable gases or liquids as products. These
can then either be converted to synthetic fuels or used in a downstrem conversion
step to produce electricty, e.g. through a gas engine. Dry biomass has a consid-
erably higher energy content than the amount that is required to evaporate its
humidity. Wood is the best example for dry biomass. Dry biomass cannot be con-
verted through digestion or fermentation, mainly because of its high concentra-
tion of lignin, which is chemically very stable. Nowadays, dry woody biomass can
only be converted through Pyrolysis, Gasification or Combustion. The former yield
combustable gases called producer gas as product, which can be used to produce
electricty through combustion engines or even fuel cells.

The existing biomass power generating industry in the United States, which
consists of approximately 11,000 MW of summer operating capacity actively sup-
plying power to the grid, produces about 1.4 percent of the U.S. electricity supply.

Currently, the New Hope Power Partnership is the largest biomass power plant
in North America. The 140 MW facility uses sugar cane fiber (bagasse) and recycled
urban wood as fuel to generate enough power for its large milling and refining op-
erations as well as to supply renewable electricity for nearly 60,000 homes. The
facility reduces dependence on oil by more than one million barrels per year, and
by recycling sugar cane and wood waste, preserves landfill space in urban com-
munities in Florida.
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Using biomass as a fuel produces air pollution in the form of carbon monox-
ide, NOx (nitrogen oxides), VOCs (volatile organic compounds), particulates and
other pollutants, in some cases at levels above those from traditional fuel sources
such as coal or natural gas. Black carbon - a pollutant created by incomplete
combustion of fossil fuels, biofuels, and biomass - is possibly the second largest
contributor to global warming. In 2009 a Swedish study of the giant brown haze
that periodically covers large areas in South Asia determined that it had been prin-
cipally produced by biomass burning, and to a lesser extent by fossil-fuel burning.
Researchers measured a significant concentration of '“C, which is associated with
recent plant life rather than with fossil fuels.

Despite harvesting, biomass crops may sequester carbon. So for example soil
organic carbon has been observed to be greater in switchgrass stands than in culti-
vated cropland soil, especially at depths below 12 inches. The grass sequesters the
carbon in its increased root biomass. Typically, perennial crops sequester much more
carbon than annual crops due to much greater non-harvested living biomass, both
living and dead, built up over years, and much less soil disruption in cultivation.

1.5. Biofuel

Biofuels are a wide range of fuels which are in some way derived from bio-
mass. The term covers solid biomass, liquid fuels and various biogases. Biofuels
are gaining increased public and scientific attention, driven by factors such as oil
price spikes, the need for increased energy security, concern over greenhouse gas
emissions from fossil fuels, and government subsidies.

Bioethanol is an alcohol made by fermenting the sugar components of plant
materials and it is made mostly from sugar and starch crops. With advanced tech-
nology being developed, cellulosic biomass, such as trees and grasses, are also
used as feedstock’s for ethanol production. Ethanol can be used as a fuel for vehi-
cles in its pure form, but it is usually used as a gasoline additive to increase octane
and improve vehicle emissions. Bioethanol is widely used in the USA and in Brazil.

Biodiesel is made from vegetable oils, animal fats or recycled greases. Bio-
diesel can be used as a fuel for vehicles in its pure form, but it is usually used as
a diesel additive to reduce levels of particulates, carbon monoxide, and hydrocar-
bons from diesel-powered vehicles. Biodiesel is produced from oils or fats using
trans-esterification and is the most common biofuel in Europe.

Biofuels provided 1.8% of the world’s transport fuel in 2008. Investment into
biofuels production capacity exceeded $4 billion worldwide in 2007 and is growing.
According to the International Energy Agency, biofuels have the potential to meet
more than a quarter of world demand for transportation fuels by 2050.

Biologically produced alcohols, most commonly ethanol, and less commonly
propanol and butanol, are produced by the action of microorganisms and enzymes
through the fermentation of sugars or starches (easiest), or cellulose (which is
more difficult). Bio-butanol (also called bio-gasoline) is often claimed to provide
a direct replacement for gasoline, because it can be used directly in a gasoline
engine (in a similar way to biodiesel in diesel engines).
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Ethanol fuel is the most common biofuel worldwide, particularly in Brazil.
Alcohol fuels are produced by fermentation of sugars derived from wheat, corn,
sugar beets, sugar cane, molasses and any sugar or starch that alcoholic bever-
ages can be made from (like potato and fruit waste, etc.). The ethanol production
methods used are enzyme digestion (to release sugars from stored starches), fer-
mentation of the sugars, distillation and drying. The distillation process requires
significant energy input for heat (often unsustainable natural gas fossil fuel, but
cellulosic biomass such as bagasse, the waste left after sugar cane is pressed to
extract its juice, can also be used more sustainably).

Biodiesel is the most common biofuel in Europe. It is produced from oils or
fats using trans-esterification and is a liquid similar in composition to fossil/mineral
diesel. Chemically, it consists mostly of fatty acid methyl (or ethyl) esters (FAMEs).
Feedstock’s for biodiesel include animal fats, vegetable oils, soy, rapeseed, jat-
ropha, mahua, mustard, flax, sunflower, palm oil, hemp, field pennycress, pon-
gamiapinnata and algae. Pure biodiesel (B100) is the lowest emission diesel fuel.
Although liquefied petroleum gas and hydrogen have cleaner combustion, they are
used to fuel much less efficient petrol engines and are not as widely available.

Biodiesel can be used in any diesel engine when mixed with mineral diesel.
In some countries manufacturers cover their diesel engines under warranty for
B100 use, although Volkswagen of Germany, for example, asks drivers to check by
telephone with the VW environmental services department before switching to
B100. B100 may become more viscous at lower temperatures, depending on the
feedstock used. In most cases, biodiesel is compatible with diesel engines from
1994 onwards, which use ‘Viton’ (by DuPont) synthetic rubber in their mechanical
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fuel injection systems.

Biogas is methane produced by the process of anaerobic digestion of organic
material by anaerobes. It can be produced either from biodegradable waste mate-
rials or by the use of energy crops fed into anaerobic digesters to supplement gas
yields. The solid byproduct, digestate, can be used as a biofuel or a fertilizer.

» Biogas can be recovered from mechanical biological treatment waste pro-
cessing systems.Note:Landfill gas is a less clean form of biogas which is
produced in landfills through naturally occurring anaerobic digestion. If it
escapes into the atmosphere it is a potential greenhouse gas.

» Farmers can produce biogas from manure from their cows by using an an-
aerobic digester (AD).

Syngas, a mixture of carbon monoxide, hydrogen and other hydrocarbons is
produced by partial combustion of biomass, that is, combustion with an amount of
oxygen that is not sufficient to convert the biomass completely to carbon dioxide
and water. Before partial combustion the biomass is dried, and sometimes pyro-
lysed. The resulting gas mixture, syngas, is more efficient than direct combustion
of the original biofuel; more of the energy contained in the fuel is extracted.

» Syngas may be burned directly in internal combustion engines, turbines
or high-temperature fuel cells. The wood gas generator is a wood-fueled
gasification reactor mounted on an internal combustion engine.

» Syngas can be used to produce methanol, DME and hydrogen, or converted
via the Fischer-Tropsch process to produce a diesel substitute, or a mix-
ture of alcohols that can be blended into gasoline. Gasification normally
relies on temperatures >700°C.

» Lower temperature gasification is desirable when co-producing bio-char
but results in a Syngas polluted with tar.

When raw biomass is already in a suitable form (such as firewood), it can burn
directly in a stove or furnace to provide heat or raise steam. When raw biomass is
in an inconvenient form (such as sawdust, wood chips, grass, urban waste wood,
agricultural residues), the typical process is to densify the biomass. This process
includes grinding the raw biomass to an appropriate particulate size (known as
hog-fuel), which depending on the densification type can be from 1 to 3 cm (1 in),
which is then concentrated into a fuel product. The current types of processes are
wood pellet, cube, or puck. The pellet process is most common in Europe and is
typically a pure wood product. The other types of densification are larger in size
compared to a pellet and are compatible with a broad range of input feedstock’s.
The resulting densified fuel is easier to transport and feed into thermal generation
systems such as boilers.

A problem with the combustion of raw biomass is that it emits considerable
amounts of pollutants such as particulates and PAHs (polycyclic aromatic hydro-
carbons). Even modern pellet boilers generate much more pollutants than oil or
natural gas boilers. Pellets made from agricultural residues are usually worse than
wood pellets, producing much larger emissions of dioxins and chlorophenols.

Second generation bio-fuels are biofuels produced from sustainable feed-
stock. Sustainability of a feedstock is defined among others by availability of the
feedstock, impact on GHG emissions and impact on biodiversity and land use. Many
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second generation biofuels are under development such as Cellulosic ethanol, Al-
gae fuel, bio-hydrogen, bio-methanol, DMF, BioDME, Fischer-Tropsch diesel, bio-
hydrogen diesel, mixed alcohols and wood diesel.

Cellulosic ethanol production uses non-food crops or inedible waste products
and does not divert food away from the animal or human food chain. Lignocellu-
lose is the “woody” structural material of plants. This feedstock is abundant and
diverse, and in some cases (like citrus peels or sawdust) it is in itself a significant
disposal problem.
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I.6. Geothermal energy

Geothermal energy is thermal energy generated and stored in the Earth.
Thermal energy is energy that determines the temperature of matter. Earth’s geo-
thermal energy originates from the original formation of the planet, from radio-
active decay of minerals, from volcanic activity, and from solar energy absorbed
at the surface. The geothermal gradient, which is the difference in temperature
between the core of the planet and its surface, drives a continuous conduction of
thermal energy in the form of heat from the core to the surface.

From hot springs, geothermal energy has been used for bathing since Paleo-
lithic times and for space heating since ancient Roman times, but it is now better
known for electricity generation. Worldwide, about 10,715 megawatts (MW) of
geothermal power is online in 24 countries. An additional 28 gigawatts of direct
geothermal heating capacity is installed for district heating, space heating, spas,
industrial processes, desalination and agricultural applications.

Geothermal power is cost effective, reliable, sustainable, and environmen-
tally friendly, but has historically been limited to areas near tectonic plate bound-
aries. Recent technological advances have dramatically expanded the range and
size of viable resources, especially for applications such as home heating, opening
a potential for widespread exploitation. Geothermal wells release greenhouse gas-
es trapped deep within the earth, but these emissions are much lower per energy
unit than those of fossil fuels. As a result, geothermal power has the potential to
help mitigate global warming if widely deployed in place of fossil fuels.

The Earth’s geothermal resources are theoretically more than adequate to
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supply humanity’s energy needs, but only a very small fraction may be profitably
exploited. Drilling and exploration for deep resources is very expensive. Forecasts
for the future of geothermal power depend on assumptions about technology, en-
ergy prices, subsidies, and interest rates.

In the geothermal industry, low temperature means temperatures of 300 °F
(149 °C) or less. Low-temperature geothermal resources are typically used in di-
rect-use applications, such as district heating, greenhouses, fisheries, mineral re-
covery, and industrial process heating. However, some low-temperature resources
can generate electricity using binary cycle electricity generating technology.

Approximately 70 countries made direct use of 270 petajoules (PJ) of geother-
mal heating in 2004. More than half went for space heating, and another third for
heated pools. The remainder supported industrial and agricultural applications.
Global installed capacity was 28 GW, but capacity factors tend to be low (30% on
average) since heat is mostly needed in winter. The above figures are dominated
by 88 PJ of space heating extracted by an estimated 1.3 million geothermal heat
pumps with a total capacity of 15 GW. Heat pumps for home heating are the fast-
est-growing means of exploiting geothermal energy, with a global annual growth
rate of 30% in energy production.

Direct heating is far more efficient than electricity generation and places less
demanding temperature requirements on the heat resource. Heat may come from
co-generation via a geothermal electrical plant or from smaller wells or heat ex-
changers buried in shallow ground. As a result, geothermal heating is economic at
many more sites than geothermal electricity generation. Where natural hot springs
are available, the heated water can be piped directly into radiators. If the ground
is hot but dry, earth tubes or down-hole heat exchangers can collect the heat.
But even in areas where the ground is colder than room temperature, heat can
still be extracted with a geothermal heat pump more cost-effectively and cleanly
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than by conventional furnaces. These devices draw on much shallower and colder
resources than traditional geothermal techniques, and they frequently combine
a variety of functions, including air conditioning, seasonal energy storage, solar
energy collection, and electric heating. Geothermal heat pumps can be used for
space heating essentially anywhere.

Geothermal heat supports many applications. District heating applications
use networks of piped hot water to heat many buildings across entire communi-
ties. In Reykjavik, Iceland, spent water from the district heating system is piped
below pavement and sidewalks to melt snow. Geothermal desalination has been
demonstrated.

The Earth’s internal thermal energy flows to the surface by conduction at a
rate of 44.2 terawatts (TW), and is replenished by radioactive decay of minerals
at a rate of 30 TW. These power rates are more than double humanity’s current
energy consumption from all primary sources, but most of this energy flow is not
recoverable. In addition to the internal heat flows, the top layer of the surface
to a depth of 10 meters (33 ft.) is heated by solar energy during the summer, and
releases that energy and cools during the winter.

Outside of the seasonal variations, the geothermal gradient of temperatures
through the crust is 25-30 °C (45-54 °F) per kilometer of depth in most of the
world. The conductive heat flux averages 0.1 MW/km?. These values are much
higher near tectonic plate boundaries where the crust is thinner. They may be fur-
ther augmented by fluid circulation, either through magma conduits, hot springs,
hydrothermal circulation or a combination of these.

A geothermal heat pump can extract
enough heat from shallow ground any-
where in the world to provide home heat-
ing, but industrial applications need the
higher temperatures of deep resources. P
The thermal efficiency and profitability of 2 29
electricity generation is particularly sensi-
tive to temperature. The more demanding
applications receive the greatest benefit
from a high natural heat flux, ideally from
using a hot spring. The next best option
is to drill a well into a hot aquifer. If no

w 0009 - 000V

adequate aquifer is available, an artificial : i 9
one may be built by injecting water to hy- % 581
draulically fracture the bedrock. This last e, 10
approach is called hot dry rock geothermal AR Bra) trarat
energy in Europe, or enhanced geothermal T 8181 418104
systems in North America. Much greater \ =
potential may be available from this ap- | 200 -1000m 200 - 1000 m

proach than from conventional tapping of
natural aquifers.

Estimates of the potential for electricity generation from geothermal energy
vary six fold, from 0.035t02TW depending on the scale of investments. Upper es-
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timates of geothermal resources assume enhanced geothermal wells as deep as
10 kilometers (6 mi), whereas existing geothermal wells are rarely more than 3
kilometers (2 mi) deep. Wells of this depth are nhow common in the petroleum in-
dustry. The deepest research well in the world, the Kola super deep borehole, is 12
kilometers (7 mi) deep. This record has recently been imitated by commercial oil
wells, such as Exxon’s Z-12 well in the Chayvo field, Sakhalin.
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Chapter Il
Energy resources used in the area of study (Romania,
Bulgaria), (cross border: DOLJ, VIDIN, MONTANA, VRACA,
PLEVEN, etc.) by economic and domestic users

II.1. Romania

The EU is working to reduce the effects of climate change and establish a
common energy policy. As part of this policy, European Heads of State or Govern-
ment agreed in March 2007 on binding targets to increase the share of renewable
energy. By 2020 renewable energy should account for 20% of the EU’s final energy
consumption (8,5% in 2005). To meet this common target, each Member State
needs to increase its production and use of renewable energy in electricity, heat-
ing and cooling and transport. Although renewable energies are an integral part of
our fight against climate change, they also contribute to growth, job creation and
increase our energy security.

The renewables targets are calculated as the share of renewable consump-
tion to gross final energy consumption. Renewables consumption comprises the
direct use of renewables (e.g. biofuels) plus the part of electricity and heat that
is produced from renewables (e.g. wind, hydro), while final energy consumption
is the energy that households, industry, services, agriculture and the transport
sector use. The denominator for the RES share includes also distribution losses for
electricity and heat and the consumption of these fuels in the process of producing
electricity and heat. Romanian target: 24% (2005 = 17.8%)

Romania introduced the following measures to promote RES-E:

» A quota system with tradable green certificates (TGC) for new RES-E has
been in place since 2004. The mandatory quota increased from 0.7% in
2005 to 8.3% in 2010. TGCs are issued to electricity production from wind,
solar, biomass or hydro power generated in plants with less than 10 MW
capacity.

» Mandatory dispatching and priority trade of electricity produced from RES
since 2004.

Legislation on biofuels was transposed into national legislation in December
2005.

The list of priorities of the Romanian Energy Efficiency Fund (2002) includes
the use of RES for heating.
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The September 2007 energy strategy includes upgrading and retooling of hy-
dro-power plants with total installed power of 2,328 MW.

Gross Electricity Generation by fuel (2005)

Pumped
RO Nuclear

Storage
Other Powerg 3% 0.0%
Stations '
0,0%

Gas
16,6% Hydro *

34,0%

Oil .
3.2% Wind

0,0%

Biomass
0,0%

Solar
0,0%

Geothermal
0,0%

Source: Eurostat

* Not including generation from hydro pumped storage, but including electricity
generation to pump water to storage. Municipal Solid Waste, Wood waste, Biogas
included.

Final Energy Consumption by Fuel, Transport (2005)
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Products 0,0%
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II.2. Bulgaria

Bulgaria’s RES electricity share in gross electricity consumption increased
from 7% in 1997 to 8.38 % in 2007. Large-scale hydro power is currently the main
source of RES electricity.

In 2007 Bulgaria introduced new feed in tariff for Renewable Electricity. The
State Energy and Water Regulatory Commission has assumed the commitment to
purchase alternative energy at a higher tariff and for the duration of 12 years.
Suppliers refusing to accept renewably-produced electricity would be fined up to
500 000 (euros) in response to renewable power producers’ reports of difficulty in
grid connection.
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Resource Technology Support level | Feed-in | Start | Duration Comments
[€cents/kWh] | tariff or | year | [years
premium that an
investor
is enti-
tled to
support]
Wind onshore 139,96 nB./ |feed-in |2006 |15 years |Installed capacity
MWh. less then 800kw.
Wind New wind plants|185,95 nB./ 15 years
in operation after|MWh.
01.01.2006  with
installed capacity
over 800 kW: e« With
working hours per
year up to 2250
Wind New wind plants|{167,90 nB./ 15 years
in operation after| MWh.
01.01.2006  with
installed capacity
over 800 kW: e« With
working hours per
year over to 2250
Solar PV With installed ca-|782 nB./ feed in 2006 |25 years |Depends on the in-
pacity up to 5kW|MWh. 718 stalled capacity (10
With installed ca-|nB./ MWh. MW plant *(any size
pacity over 5kW for plants installed
before 31st March
2009).
The tariff is regu-
late every year (by
31st March) based
on the following:
The FIT rate is de-
rived from a portion
of 80% of the aver-
age electricity price
in the previous year.
A variable surcharge
is added that cannot
be less than 95% of
the previous year’s
level. That means
the PV FIT could also
increase as electrici-
ty prices have raised
sharply in Bulgaria
in the past years.
Small Hy- |up to 10 MW 97,12nB./ feed in 2006 |15 years
dropower MWh.
plant up to
10 MW
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Wind
0,0%

Biomass
0,0%

Solar

40,6% Geothermal “ ) 5o,

falaly)
e

Source: Eurostat

* Not including generation from hydro pumped storage, but including electricity
generation to pump water to storage. Municipal Solid Waste, Wood waste, Biogas

included.

Final Energy Consumption by Fuel, Transport (2005)

BG
All Petroleum
Products
97,9%
RES
Solid Fuels
0,0%

Electricity Gas
1.4% 0.7%

Biodiesel
0,0%

Biogasoline
0,0%

Other liquid
biofuels
0,0%

Resource Technology Support level | Feed-in | Start |Duration Comments
[€cents/kWh] | tariff or | year | [years
premium that an
investor
is enti-
tled to
support]
Biomass Between 15 years
for produc- 162 and 215
ing elec- nB./MWh,
tricity depending
on the art
of used bio-
mass.
Heat 125 - 195n8./
power pro- MWh, de-
duced by pending on
CHP instal- the producer.
lation
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Hydro *
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Chapter Il
Bioenergy installations and equipment

lll.1. Wind power systems

I11.1.1. Concept

A wind turbine consists of tower, blades, and a nacelle containing the genera-
tor, gear and control system. The wind puts the blades in motion in the same way
that an airplane wing gives lift to a plane. Energy is transferred from the turbine
via the drive shaft to the generator inside the nacelle. The generator transforms
the kinetic energy to electric energy, which is in turn transferred to the grid via a
transformer.

A modern windmill produces energy when the wind speed is in the range of
4-25 m/s (gentle breeze to storm). Maximum output is achieved at 12-15 m/s,
whilst the power production normally is stopped at wind speeds above 25 m/s
(blade pitch is adjusted, brakes are applied) to protect the wind mill against dam-

age.
\
\
|
\

n

/

L/ Cable connection to the grid
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The energy output of wind increases exponentially in the third degree of the
wind speed. Thus, even small changes in wind speed will have large effects on the
energy production, and therefore the profitability of the project. A location with a
mean wind speed of 8 m/s will produce twice as much energy as a location with a
mean of 6 m/s. The wind properties of an area is therefore of prime importance.

I11.1.2. Economy

Wind power is a relatively mature technology. It competes with other energy
sources in terms of price, environmental effects and usability. With the exception
of hydro power, wind power is closer to commercial profitability than any of the
other renewable sources, though improved project economy is a vital challenge for
wind power. Wind power is in most cases dependent on public subsidies in order to
be profitable.

The investment costs for a finished onshore project is at least 1000 - 1400
€/kW, by 2006 standards, including grid connection. The corresponding cost per
kWh varies with the individual project, and is very dependent on wind conditions,
operating time and grid costs. Typical energy cost varies between 3,5 and 8,5 c€/
kWh, including capital and maintenance costs. Investment costs for offshore wind
power is considerably higher. Floating wind mills cost typically 50 to 100 percent
more than land based utilities.

The cost of turbine purchase is 60 to 80 percent of total development costs. To-
wards 2001, turbine costs decreased 9-17 percent annually, but because of increased
demand, increased steel prices and insufficient supply in recent years, the price of
turbines has increased considerably. Currently, supply lags demand, and there are long
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delivery times for turbines. In the case of future expanded supply capacity, prices may
start declining again. With time, R&D efforts will also lead to lower prices.

Operation and maintenance costs for wind power vary significantly. For the
first few years of operation, typical operation costs are 2-3 percent of investment
costs, increasing slightly in subsequent years. Maintenance costs can be much high-
er if main components have to be exchanged due to wear and tear.

Ill.1.3. Grid limitations

The potential of wind power is largest at remote sites where the population
density often is low, and with a distance to the electricity consumer as well as the
existing grid. To realise the wind power potential, there is often a need for grid
investments. This can be both costly and time consuming. Expensive grid connec-
tion is often one of the main reasons why wind sites are not developed. In addition
power lines represent a considerable environmental impact.

I1.1.4. System integration

Because the energy generation varies with the wind conditions, energy sup-
ply based on wind power is dependent on other complementary sources of energy.
Hydro power is very suitable as a complementary energy source for wind power.
Hydro dams can work as energy storage for the wind energy, and in this way work
as a buffer for the stochastic nature of wind power. Through interaction with Nor-
wegian hydro power, western Denmark has been able to establish a functioning
electricity supply with a wind power share of 30 percent.

Il1.1.5. Wind turbine development

The most obvious technological development during the last five years is the
increase in turbine size. In 1996 the normal size for commercial turbines was 600 kW.
Today, 3 MW turbines is the norm, and 5 MW turbines are in mass production. There
are several ongoing R&D efforts to further increase the size. The EU supported R&D
project Upwind aims at exploring the possibility of turbines as large as 20 MW.

Installed output Rotor diameter Annual production at Number of turbines
(kW) (metre) a capacity factor of 34 per TWh
per cent (GWh)
500 40 1,5 670
2 000 80 6,0 167
3000 90 9,0 111
5 000 125 15 67

I1.1.6. Offshore wind parks

Several countries are looking with increasing interest at the prospect of in-
stalling wind turbines offshore. This is due to the limited availability of land, but
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also due to more stable and generally stronger offshore winds. Both wind turbines
installed with foundations on the sea floor as well as floating structures are being
explored. Currently, only sea floor foundation turbines are installed, as companies
conduct research to overcome the technical difficulties of floating structures.

The current development is moving in the direction of larger turbines (3 MW
+) with specialised designs for offshore conditions. Major challenges are associ-
ated with installation, foundation design and operation/maintenance. As of today,
investment costs are 50-100 percent higher than for land based plants, but further
R&D is expected to reduce the gap in the future.

In addition, technology for floating wind mills is currently being developed.
Floating installation will make costly sea floor foundations unnecessary, but at the
same time introduce new challenges, such as risk of increased wear and increased
costs for anchoring and grid connection. As a start, floating turbines may be a good
solution in areas of the world with a shortage of available land, good offshore wind
conditions and a need for increased energy supply. This applies to USA, Japan and
countries with existing offshore oil and gas installation.

lll.2. Hydropower systems

111.2.1. Concept

The natural water cycle is driven directly by solar energy. When the sun heats
up water in the sea and surface water, vaporization takes place and the water rises
in the form of water vapor. The water vapor rises. When the water vapor reaches
higher layers of air and is cooled down, the water falls down in the form of rain,
hail or snow. The water runs naturally towards the lowest level and is transported
on the earth surface in streams and rivers, and finally reaches the sea where it
again evaporates. By letting the water flow through turbines on its way to the sea,
we can harness the kinetic energy of the moving water to produce electricity.

eservoir

b.

turbine and generator

Pressure shaft

Volume and head of water determine the potential energy of a waterfall. The
head of water is the height difference between reservoir intake and power station
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outlet. Water is directed into pressure shafts leading down to a power station,
where it strikes the turbine runner at high pressure. The kinetic energy of the
water is transmitted via the propeller shaft to a generator, which converts it into
electrical energy.

Water power plants can be divided in two types based on the pressure height:
low-and high-head power plants.

Low-head power stations often utilise a large water volume but have a low
head, as in a run-of-river power station. Since regulating the flow of water is dif-
ficult, it is used when available. The amount of electricity generated therefore in-
creases considerably when the river is carrying more water during the spring thaw
or when precipitation is very high. The river is dammed up by the power plant to
lead the water into one or more turbines. After having been exploited in the tur-
bines, the water runs out in the river below the power station.

High-head power stations are generally constructed to utilise a high head
but smaller volume of water than run-of-river installations. Many types of these
power stations store water in reservoirs. The water is normally led from the water
magazine in a pressure shaft. At the bottom of the pressure shaft, the water is
distributed and led through pipes to the different turbines. Due to the large head
of water the water is under high pressure. The water pressure drives the turbine
around and the momentum from the turbine is transferred through a shaft to the
generator. Modern high pressure power plants are normally built into the rock. The
power station and regulation magazine are connected by tunnels through the rock
or pipelines down the mountainside. Reservoirs allow a larger proportion of runoff
to be used in power production. They usually have a larger installed capacity than
run-of-river stations, but a shorter utilisation period.

I11.2.2. Water storage reservoirs

A water storage reservoir is a natural or artificial pool for accumulation of
water in periods with a high inflow and low consumption, and for tapping of water
in periods with low inflow and high consumption. In other words, the water storage
reservoir is used to regulate production and is therefore often called a regulation
reservoir.

During storage, a larger share of the drain is used in power production. Depot
power plants are also appropriate for fast up and down regulations of production
(load control). In this way, the power plant can produce more during the day, when
consumption is at its highest compared to during the night.

The storage reservoirs can be used to store water during seasons when wa-
ter consumption is low and when the demand for power is highest. This is called
seasonal regulation. Power producers can also hold water back in the storage res-
ervoirs during periods of flood and let the water out during periods with drought.
Therefore, regulation storage reservoirs can have a flood reducing effect.

Regulation storage reservoirs can be dimensioned to store water for several
seasons. They are then called perennial storage reservoirs.

The power producers can achieve an economic profit by pumping low-lying
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water up to regulation storage reservoirs with higher height of fall because the wa-
ter’s potential energy increases in proportion with the head of water. When prices
on power are low, it can be profitable for the producers to use energy to move the
water to a higher storage reservoir, so that the water can be used for production
in periods with high prices.

111.2.3. Water inflow

Inflow is the amount of water that flows to a power plant from its entire
catchment area. A catchment area is the land area with drainage to a certain out-
let, for example, storage reservoirs or inlets to a power plant. Precipitation varies
from place to place through the season. There is also often a large variation in the
inflow from year to year.

11l.2.4. Challenges to further development of hydropower

Hydropower is a mature technology. No big technological breakthroughs are
needed in order to develop it further. The impact on nature and environment is a
big challenge for hydropower. Changes in the flow of water can affect animal life
and flora, and water reservoirs can occupy large areas of land. More information is
found in the section regarding environmental consequences of hydropower.

The economic risk in hydropower projects can be large, because they are
very capital intensive. There is uncertainty with regard to power prices in the
future, and the costs of building and producing hydropower vary strongly from
power plant to power plant with one of the main variables being the size of the
plant. A small generator requires approximately as many people to operate and
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maintain as a large one. Larger hydropower plants normally have a lower cost per
kilowatt. Compared to other sources of electricity, production costs in relation to
hydropower are around one third of costs related to fossil power (gas, coal or oil)
or nuclear power plants. The main factor for the difference in production cost is
the fuel cost for other power production. Plant costs including capital costs for a
hydropower plant is similar to nuclear power plants, but somewhat higher than for
fossil fuelled plants. But since the “fuel” for hydropower plants is free, the total
costs per kilo-watt-hour are in most cases lower than for nuclear or fossil fuelled
power plants.

Another big challenge is dependency on rainfall and therefore on rain fore-
casts. A hydropower-dominated power system is vulnerable to large variations in
rainfall. The system is therefore very dependent on power transmission integrated
with other energy systems.

Most new hydropower plants in the world will be built in developing countries.
In developing countries, the big investments and the long repayment period of
hydropower could be an even greater challenge than elsewhere. The lack of com-
petence on a local level is often a problem, both when it comes to hydrologic data,
project management and especially operation and maintenance.

In densely populated countries people often live in the areas that are dammed.
Naturally, it is a big challenge for a hydro project if people have to relocate.

Il1.2.5. Application areas

Hydropower has several advantages compared to many other sources of elec-
trical energy. Hydropower is a renewable energy source that only to a small degree
contributes to air pollution, acid precipitation or greenhouse gas emissions. Hydro-
power contributes to reduced use of fossil energy sources such as oil, gas or coal.
Average CO, emissions from the production of the 21 largest power producers in
EU-15 were 358 kg CO,/MWh in 2003 [PWC, 2003]. In comparison, emissions from
the production at a typical Norwegian hydropower plant are approximately 0.15 kg
CO,/MWh and 0.7 kg CO,/ MWh in total, including the construction of the power
plant [Statkraft, 2002].

Hydropower with storage reservoirs has a high level of reliability. It is simple
to control production, and the ability to adjust to load changes. It is a trusted
technology with a long working life, high efficiency, and low operation and main-
tenance costs. Regulation of the river system gives an increased flood control and
a possibility to limit the extent of flood damage when the flow of water is high.
Regulation can also give other positive effects such as safeguarding flow of water
during dry periods.

It is difficult to store large amounts of electrical energy. It has to be produced
at the same time as it is used. This physical fact is a challenge for the power sup-
ply system. As opposed to most other energy sources, hydropower production with
regulation storage reservoirs is very easy to adjust. It makes the hydropower suit-
able to combine with other energy sources.

This flexibility makes hydropower suitable to be combined with other renew-
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able energy, for example wind power. When there is little wind and the wind power
plants are not producing enough, adjustable hydropower production can easily be
phased into the supply system.

111.2.6. Types of technologies

111.2.6.1. Embankment dams

An embankment dam is built up of earth or stone mass in different zones. The
zones consist of different masses and fractions depending on the function they will
have in the building. Most common are dams with a tightening core of moraine,
concrete or asphalt surrounded by a filter zone of gravel, then a transition zone
of fine-blown stone. This is followed by rough-blown stone as support filling, and
furthest out there is a circle of stone blocks. Today one emphasizes that the dams
should fit in the landscape and become part of the surrounding nature. Dams can
vary from small units that can hardly be seen in the terrain to large constructions
that dominate the landscape.

111.2.6.2. Concrete dams

There are a number of different concrete dams. The choice of dam type
depends on the topography on the premises. The most common types are gravity
dams, plate dams and arch dams.

A gravity dam, also called a solid dam, is a concrete dam where stability is
secured by the dam’s own weight. Arch dams are placed in narrow valleys, so that
the pressure from the upstream face is transferred through the vault to the rock
towards the sides. Plate dams transfer structural weight through pillars.

I1.2.6.3. Waterways

Waterways lead water from water reservoirs via the inlet to a power station
with as little head loss as possible and in the most economically sound way. The
waterways can consist of tunnels, canals, or pipes that lead the water between
the storage reservoirs to the inlet water reservoirs, followed by a pressure shaft or
pipe trench that leads the water to the turbine in the power station, and finally to
an outlet. It must be possible to close the waterway with a valve or hatch in the
inlet.

Il1.2.7. Technologies for water turbines

The choice of turbine depends on two factors: Height of fall (head) and the
amount of water. The three most common types of turbines are Pelton-, Francis-
and Kaplan turbines, but several other variations exist.

ThePelton turbine is a tangential flow impulse turbine, where water flows
along the tangent to the path of the runner. Nozzles direct forceful streams of wa-
ter against a series of spoon-shaped buckets mounted around the edge of a wheel.
Each bucket reverses the flow of water, leaving it with diminished energy. The
resulting impulse spins the turbine. The Pelton turbine is normally used in high-
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pressure plants with relatively small amounts of water. Pelton turbines are used at
heads between 500 and 2 000 metres and a good turbine has an efficiency of 91-93
per cent.

The Francis turbine has vanes like the Pelton turbine. Guide vanes direct the
water tangentially to the runner. This radial flow acts on the runner vanes, causing
the runner to spin. The guide vanes may be adjustable to allow efficient turbine
operation for a range of water flow conditions. As the water moves through the
runner its spinning radius decreases, further acting on the runner. Francis turbines
are the most common water turbine in use today. They operate in a head range of
30-600 metres and a good turbine can have an efficiency of 90-96 per cent.

The Kaplan turbine is a propeller-type water turbine that has adjustable
blades that are moved by the flow of water. Kaplan turbines are often used at
heads of up to 50 metres and when there are large amounts of water, as in river
power plants.

For small power plants, the challenge often lies in finding turbines that have
high efficiency at different flows of water, instead of very high top-flow efficiency.
This has led to the development of new turbines such as the Crossflow turbine. A
Crossflow turbine partially overlaps the application area of Kaplan, Francis and the
Pelton turbines, but has lower efficiency. It manages great variation in the amount
of water and heads of 2 to 100 metres. Crossflow turbines are used in non-regu-
lated, small power plants.

A plate turbine has been developed for power plants under 4 MW. This type
covers heads between 50 and 240 metres. The plate turbine is a simplified Francis
turbine that has been developed in the university and research environment in
Trondheim in Norway.

Ill.2.8. Technologies for the generation of electric power

The turbine’s mechanical energy is transferred through a drive shaft to the
generator. In the generator, the rotation energy from the turbine is transformed
into electrical power. Up to 98.5 per cent of the energy turns into electrical energy.

There are two main types of generators: synchronous generators and asyn-
chronous generators. The most important difference between these is that the
synchronous generator is self-magnetizing and can supply an isolated network,
while an asynchronous generator (a motor) pulls the necessary reactive effect
from the grid to be able to produce active energy. Asynchronous machines cannot
be used in isolated grids, because they depend on receiving magnetizing current
from the grid. Asynchronous generators are used in micro- and mini power plants
(i.e. up to approximately 1 000 kW) that are connected to the power grid.

In the power plant there is also a transformer. It transforms the voltage up to
the level of the grid. In larger power plants there is also switch gear with switches
and measuring equipment. Here, the power is distributed on the high-voltage lines
out from the power station.
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lll.3. Solar energy systems

Il1.3.1. Passive solar energy

The principles for passive solar space heating Solar energy can be used di-
rectly for space heating. The sunlight passes through glass and other transparent
material so that it can be absorbed in floors, walls, ceiling and furniture. Next,
these materials emit long wave heat radiation (infrared radiation). The heat is
not released again, because the glass is not transparent for infrared radiation.
These processes occur in practically all buildings, regardless of whether they are
designed for it or not.

We can increase the contribution from passive solar heat through conscious
design and use of energy efficient materials and construction solutions. Passive
solar heating systems are normally divided into three main groups:

» Direct systems, where the sun radiation passes into the room through ap-

ertures

» Indirect systems, where the sun radiation heats up a “solar wall”. This

consists of a material that stores the heat efficiently, and the living space
is heated up by the warm solar wall

» Isolated systems, where the solar energy is caught up in a room that is

separated from the living zone, often called a sunroom or glass yard.

Components for passive solar heat normally serve two purposes simultaneous-
ly: the technical purpose related to building and gathering or storing solar energy.
The additional costs for using solar heat are therefore low or none, and moreover
one can reduce the need for technical installations for heating.

Apertures let in solar radiation if they are directed towards the sun, but they
also let the heat out. To increase the net contribution it is possible to use windows
with extremely low U-value (measure of thermal transmittance). Special coat-
ings that admit visible light but block for heat radiation are now common in com-
mercially available windows.

However, there are more advanced solutions. One area of great interest is
windows with switchable coats. These can control the amount of radiation which
is let in or out through a window. There are several kinds of coatings which can be
regulated electrically, while other types react to temperature or radiation direct-
ly. In buildings with a cooling demand, such active systems for regulating the solar
radiation entry, are often just as important for reducing the demand for cooling as
for contributing to space heating.

111.3.2. Solar collectors for active solar heating

A solar collector gathers solar radiation and converts the energy to heat. In
its simplest form, it can be a surface that is exposed to the sun. The light that is
absorbed by the plate is converted into heat. The plate has channels where water
or another heat transfer medium circulates. The medium is then distributed to the
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space where heat is needed. There are several practical designs of this concept.

In order for a solar collector to function well, it must meet three require-
ments:

» The solar collector surface - the absorber - should be black to absorb as
much radiation as possible and reflect as little as possible

» The heat in the absorber must be transmitted effectively to the heat trans-
fer medium. Aluminium or copper are good heat conductors

» The solar collector must not have too large heat losses. In all but very
simple devices, the sides and back are insulated and a transparent cover
is therefore used.

A solar collector collects solar energy more or less effectively, depending on
construction and the choice of materials. An effective collector with low losses can
deliver heat with a high temperature, but is relatively expensive. One therefore
chooses a solar collector based on the needs that the plant is to meet and the
practical circumstances with regard to the installation. If one only needs moderate
temperatures, an inexpensive model could be adequate.

Water is the most common heat transfer medium in solar collectors. Water is
inexpensive and gives good heat transport capacity through small pipes. The disad-
vantage with water is that it can freeze, and that water leakage can damage the
building. Adding an antifreeze agent avoids the freezing problem but adds cost and
increases the risk for environmental impact.

= Energy for
Solar radiation | »  consumption

Ambilent heat loss

Absorber

Insulation

Air is even cheaper than water, it doesn’t freeze and small leakages don’t
lead to practical problems. However, air has much poorer heat transfer properties
than water. Much larger air ducts than the equivalent water pipe is required to
transfer heat. Air heating collectors are therefore more expensive and less effec-
tive than water heating collectors.

For high temperature applications other heat transfer media are used such as
oil or melted salt. Research has also been done on using liquid sodium.
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111.3.3. Active solar heat in buildings and office buildings

In dwellings and office buildings, solar heat can contribute to room heating
and heating of tap water. Larger buildings can also be cooled by solar energy.

The value chain for active solar heat consists of the collection of solar energy,
energy storage, and the distribution of it for space heating and/or production of
hot tap water. The main components in a solar heating system are a solar collector,
heating storage and heat distribution system. A working system also needs pipes,
valves, pumps, an expansion vessel and regulation installation. The latter must be
specially adapted for solar energy.

The heating storage is often a tall, slim water tank. Cold water is taken from
the bottom and the warm water is let in at the top to obtain a stable stratification.
There are, however, other types of storages as well. The storage usually stores en-
ergy for about one day’s consumption.

Normally, the water in the solar collector isn’t used directly. Instead, the en-
ergy required for space heating and production of hot water is transferred through
heat exchange. The lower the temperature that can be held in the solar collector,
the higher the system efficiency will be. Floor heating is therefore a technology
that fits well together with solar heat, because the temperature level in the heat-
ing cycle is low.

The better the overlap between energy demand and access to solar energy,
the better the economy of a solar energy application will be. Heating of swimming
pools is a particularly favorable area of application since high temperatures aren’t
needed and the pool works as energy storage. For this use, solar collectors in rub-
ber or plastic without glass covers are sufficient [Perers, 1992].

111.3.4. Solar collector technologies

The solar collector is the key component in the solar energy system. It is an
important part of the system cost and sets limits for what the system can deliver.
Therefore there are several types that are adapted to different performance re-
quirements.

The flat plate solar collector is the most common one. It consists of a flat
plate where water runs through channels. Usually, the solar collector is equipped
with one or more glass covers to decrease heat loss. The more one wishes to re-
duce the losses from a flat plate solar collector, the more advanced and expensive
materials and technologies must be used.

Solar heating is most common in single-family houses and terrace houses, but
can also be used in larger systems, for instance in apartment blocks.

Active solar energy in buildings is a technically mature technology, and little
research activity is carried out in the field. However, the technology is commer-
cially immature, and therefore large efforts are put into making production meth-
ods, marketing channels and installation work more efficient. Increased produc-
tion volumes are important in order to bring down costs.

The costs depend on where in the world the system will be used since energy
consumption, solar irradiance and cost structure vary.
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The European market is in rapid growth. In 2005, approximately two million
square metres of solar collectors were installed in Europe, which represented a 26
per cent increase compared to the previous year. In total, approximately 16 million
square metres have been installed in different types of systems. Most of them are
flat plate solar collectors [ESTIF, 2006].

Germany, Austria and Greece are leading both when it comes to yearly sales
and total installed solar collector surface. The demand is also particularly strong
in Cyprus, Spain and Italy. In most countries, the market is driven by public policy
measures.

Most solar energy systems that are installed in Europe are hot tap water sys-
tems. In countries where the buildings have a heating demand, the market shares
increase for combined systems that also deliver energy for room heating.

In the rest of the world, China, Japan and the U.S. have significant areas
with installed solar collectors [ESTIF, 2003:2]. In the U.S., this mainly means low
temperature systems for swimming pools. In China, the situation is very dynamic
where more than 60 million square metres of solar collectors have been installed
and the production capacity exceeds 13 million square metres of solar collectors
per year. [Li Junfeng, 2005].

The rapid growth in the solar energy market, combined with increasing price
on fossil energy and environmental constraints due to climate change, gives in-
teresting possibilities for the future. Increased volumes decrease production cost
through better capacity utilization and the introduction of more cost-effective
production methods. To reduce cost, the solar collector can be integrated into
ceilings or walls. That way the cost for alternative roofing or wall materials are
saved, and the method also makes it easier to achieve aesthetically pleasing in-
stallations that appeal to the market.

111.3.5. Active solar heat in agriculture and industry

Heat is a common contribution factor in production and refining processes.
The most common areas of application are drying, washing, colouring of fabrics
and heat treatment of nutrients. These processes often take place in temperatures
lower than 100 °C, which is within reach of a good solar collector. If a higher tem-
perature is needed than a solar collector can provide at a reasonable cost, solar
energy can be used to preheat the water.

In agriculture drying is an important process in the value chain. Solar energy
is well suited, since there is often access to solar energy when there is a need to
dry the crop. Air can be used as a heat medium, the temperature need is moder-
ate and the systems can be of relatively simple construction. Even without special
dryers, it is of course the solar energy that dries the crop, but the ability of air
to take up humidity increases significantly already at a five degree increase in
temperature. In developing countries, solar drying can contribute to increased
added value. Traditionally, crops are usually dried in the field, which may lead to
significant losses to pests. With simple, small dryers, it is possible to dry valuable
products like spices and fruit. Larger dryers for volume products such as coffee are
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also being tested.

Industrial processes in the food and textile industry often need temperatures
in the range 50 - 150 °C. Back-up systems are often necessary to guarantee produc-
tion independently of the weather. Industry processes often have small seasonal
variations. For temperatures below 100 °C, mainly the standard types of solar col-
lector is used as for space heating. If there is need for higher temperatures, the
sunlight must be concentrated and oil must be used as a heat medium.

11.3.6. Solar cooling

Cooling is used in many contexts, and can be of great value to the user. The
most common examples are air conditioning and storage of food, both applications
being very relevant to public health. In many cases, the need for cooling is highest
when the sun is shining, and vice versa, so solar energy is well suited to this pur-
pose. Ice production by using solar energy was demonstrated already at the world
exhibition in Paris 1878 [Podesser]. In many parts of the world cooling is a signifi-
cant part of peak power demand, and solar cooling therefore has a huge potential
to reduce the demand for electric power at peak hours.

Solar cooling can utilize several different sorption processes. If ammonia is
used as the cooler medium and water as absorption medium, temperatures below
-30 °C can be achieved. A heat source that holds over 70 °C is then needed.

Many types of absorption coolers are commercially available, and suitable so-
lar collectors are also on the market. However, it can be difficult to find suppliers
that offer complete systems. The same types of solar collectors that can be used
for process heat are suitable.

111.3.7. Solar cooking

For billions of people, the dominating energy demand is energy for cooking.
Today it is met by firewood, charcoal, manure, and in cities also kerosene and pro-
pane. The latter are expensive to use for a poor population, and in densely popu-
lated areas the access to firewood is often insufficient [Sanga, 2003]. It is possible
to use solar energy for cooking, and with that save people considerable expenses
and use of time for firewood gathering.

Several solar cookers have been developed for households and for catering
centres (for example schools). The simplest one is the box cooker. It is found in
several versions, often made by simple (but not so durable) materials. It consists of
an isolated box with a glass lid, and often also a plane reflector as a coverlid. The
food is placed in a black cooking vessel with a close-fitting lid, and then placed in
the box. It’s possible to achieve temperatures in the area 80-130 °C, but it takes
longer to prepare the food compared to cooking at a fireplace.

There are also several types where the sunlight is concentrated on black cook-
ing vessels. These exist both for households and for catering centres. For the lat-
ter, there are solar kitchens with energy storage, so that it is possible to cook
throughout the evening.
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111.3.8. Power generation - thermal systems

Most of the world’s electricity is produced by steam turbines in thermal power
plants driven by energy from coal or nuclear fuel. Solar energy can also be used
to generate steam for steam turbines. In order to achieve the high temperatures
necessary, more than 350°C, the sunlight must be concentrated. Systems that
concentrate the light more than ten times only “see” a small part of the sky. In
practice, they can therefore only concentrate direct sunlight. For that reason, so-
lar thermal power plants must be located in areas with a lot of clear weather. The
optical systems that concentrate the light must be directed towards the sun all the
time. Therefore, they must be equipped with a device called a “tracker” allowing
them to follow the sun’s movement over the sky continuously.

A thermal power plant is a complicated installation, consisting of collector or
mirror field, steam generation system, turbines, cooling systems and a number of
auxiliary systems. However, much of these plants consist of conventional technolo-
gies that show significant economy of scale. Therefore, large solar thermal power
plants can produce electrical power at a lower cost than solar cells.

The value chain for thermal solar power plants is largely the same as the one
for conventional power plants and include, besides solar specific components as
mirrors, advanced solar collectors, buffer storage and related mechanics, standard
components such as pipes, heat exchangers, steam equipment, turbines, control
systems, etc. All full-scale plants have reserve burners to keep the power plant
working when incoming radiation is insufficient.

111.3.9. Production of electrical power - solar cells

A solar cell consists of a semi-conductor where the front and reverse side
have been processed (doped) so that the front side normally has a surplus of free
electrons while the reverse side has a deficit. Sometimes, this is done in the op-
posite way. In the interface between the two areas, an electrical field is created
that drives free electrons towards the front side of the cell. Bound electrons in the
solar cell can absorb a photon and thereby become mobile. Most of them will be
caught by the field in the interface and transported to the front side of the cells.
If the front- and reverse side are connected with an electrical circuit, the electron
can do useful work in a light bulb, electrical motor, computer and the like.
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It’s possible to produce solar cells from a wide range of materials. It’s also
possible to use combinations of semi-conductors and metals, and semi-conductors
and electrolytes. Today, probably more than 90 per cent of the products on the
market are based on mono- or multicrystalline silicon cells.

One distinguishes between crystalline silicon solar cells and thin film cells.
The value chain for both types is characterized by consisting of refined materials
with precisely specified qualities. The requirements to raw material, production
processes and quality control are very strict.

The crystalline silicon solar cell raw material is quartz sand from natural de-
posits. Thereafter, the raw material is purified in a metallurgical process, where
the sand is melted and contamination is removed with the help of slag producing
additives.
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Typical for crystalline solar cells is that one first has to produce a material
that consists of large, or preferably only one, silicon crystal. The most common is
to make cylindrical (for monocrystalline cells) or square blocks (for multicrystalline
cells). Thereafter, this crystal block must be sliced in thin wafers that can be pro-
cessed to solar cells. Only one producer (REC) carries out all the steps itself from
processing of raw material to modules ready for sale, while most other companies
have specialized on one or a few of the steps in the value chain. Chemicals, cruci-
bles and abrasive material that are necessary in the processing of silicon to “solar
grade” and slicing into wafers are also important products in the value chain.
Solar cells based on thin film technologies are considerably thinner than the
crystalline silicon cells, measuring only a few micrometers of active material for
the thinnest types. All producers of thin film cells handle the whole chain from the
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purchase of raw material to the completion of modules within the same factory.
For most technologies, the energy conversion efficiency is considerably lower from
a thin film panel (6-9 per cent) than from a panel based on crystalline silicon (12-
18 per cent).

Solar cells give an output voltage of approximately 0.3-0.6 V, depending on
the technology. To get a practical size of the panel and an appropriate voltage, a
number of cells are coupled in series in the solar panel. A typical panel with so-
lar cells of crystalline silicon consists of 50-70 series- and parallel-coupled cells,
which are encased between a cover glass and a back plate. The panel must protect
the solar cells against wind and weather, thus the quality of the casing is very im-
portant. In addition, the panel must have sufficient mechanical stability to protect
the fragile solar cells from handling and strain from hail and the like.

Solar panels are standardized products that have several application areas.
Solar cells are also integrated directly into a number of products such as pocket
calculators, watches and outdoor lights. However, systems like these make up only
a small part of the solar cell market and will not be further discussed here.

The most important advantages with solar cells are reliability in operation and
that the technology can be easily adjusted to a given need in everything from very
small systems (fractions of a Watt) to very large plants (MW). When solar cells are
used in small systems (a few Watts or less), they are normally built into a product,
for example a street light, fittings for garden lighting and the like. Normally, these
systems only provide the one service they are designed for as they don’t have a
power outlet. Such products are getting more common, but all the same represent
a small share of the solar cell market.

There are four system types for general power supply:

» Stand-alone systems for private supply, which provide electricity to cab-
ins, households or villages that aren’t attached to the transmission grid
system. They’re normally dimensioned to provide power for lights, radio/
TV and possibly refrigerators, and they are used when con nection to the
transmission grid system is expensive or not technically feasible. If the
distance to the system is more than two kilometres, solar cells can be an
economic alternative for supplying moderate needs.

» Stand-alone systems for other purposes often supply power for specific
purposes: telecommunication, water pumping and lighthouses. These sys-
tems are used when reliable power supply is needed, it is not possible to
establish a grid connection, and it is expensive to provide fuel for genera-
tors.

» Distributed grid-connected systems are common in a number of countries
because of generous subsidy arrangements. Japan and Germany are coun-
tries leading the way, and it is these arrangements that have led to the
strong growth in the solar cell market. These kinds of systems typically
have some kWp solar cells, but can be significantly larger. They reduce the
owner’s need to buy electricity from the grid. A possible surplus produc-
tion is sold to the grid.

» Centralized grid-connected systems can be of many megawatts and are
simply a power plant that uses solar cell technology, since the electric ity
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is fed directly in to a transmission grid.
A solar cell system consists of more components than the solar panels. In
stand-alone systems, the most important ones are batteries, charge regulators,
cabling and assembling equipment and loads such as lamps and refrigerators.

lll.4. Bioenergy systems

Ill.4.1. Challenges in using the resource

Bioenergy is used extensively all over the world. If use is considerably increased,
the resource must be exploited more efficiently than today. It must also be used in
market segments where it is not used today, and it must be used for new purposes.

Much of the new bioenergy resources that are used today originate as waste
products from industry and households. Therefore they have low value, and to-
day’s energy recycling plants are even paid to receive the worst waste fractions.
When use of bioenergy is increased significantly, the current waste flow will not
suffice as a source of low-valued energy resources, and costs will increase.

The fuel cost that the end-user has to pay is one of the most important fac-
tors that affect the competetiveness of bioenergy. Since bioenergy often has a
lower energy density than alternative fuels, transport cost is a correspondingly
larger share of the price that the end-user has to pay. There is a large potential
for improvements in the logistic chain bringing the fuel from the forest or field to
the user.

If there is a waterborne heating system in a building, heating it by bioenergy
is often advantageous. In the case of district heat, the technical installations in
the building are compact and simple. If a district heat connection is not possible,
the building to be heated must also provide space for a heating plant and fuel
storage. Many buildings lack these fundamental prerequisites, and it is expensive
to remodel them. The quality of the fuel is important for trouble-free operation.
Although equipment that is capable of burning inhomogeneous fuel exists, it is ex-
pensive and can only be used at larger plants. Less costly combustion technology,
that can be used in smaller plants, pose stricter demands on the fuel’s properties.
Standardization of the fuel’s properties is therefore important to secure a prob-
lem-free operation. There are standards for some types of biofuel, and work is
currently under way on additional international standards.

In order for the prices to be more competitive, technologies for most liquid
and gaseous fuels must be further developed and scaled up.

The most common application area for bioenergy is heating. The heat produc-
tion can be carried out in a local heating plant for supply of a single building, or a
group of buildings in a neighbourhood. In densely populated areas with apartment
buildings and industrial areas, it can be profitable to establish a district heat net-
work that distributes heat over a larger area, possibly from several heating plants.
The heat demand, i.e. annual need for energy and power, determines the appro-
priate type of fuel and combustion technology.
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Biomass can also be processed into high-grade energy products. Since the
production of electric power from biomass always gives considerable amounts of
waste heat, this is most profitable in combined heat and power (CHP) stations,
i.e. energy plants where both electricity and heat are delivered at the same time.
Biomass can also be processed to fluid and gaseous energy carriers, for use in com-
bined heat and power stations or vehicles.

111.4.2. Solid biofuels

The currently most important sources of raw material for biofuel is waste
from the processing of sawn wood products and pulp and paper, trees and parts of
trees that can not be used for products and chips from demolition waste. Even from
this limited part of the biomass resource we have a broad spectrum of commercial
biofuels:

» firewood

» bark

» forest chip (stem chip, green chip)
» chips from demolition waste

» briquettes

» pellets

In some countries, waste as straw from farming is an important fuel. Straw
can be briquetted and energy crops can be processed in the same way.

In developing countries, charcoal is an important fuel and in some cases as
an export product. Charcoal is produced through thermochemical transformation
of biomass with oxygen deficiency (pyrolysis). More than half of the energy in the
wood is lost in this process, but charcoal has advantages for the user as more even
and cleaner combustion than fuel wood. On an industrial scale, charcoal is used
among other things as a reducing agent in the metallurgical industry.

Wood powder is dry wood ground into particles smaller than 1 mm. Wood pow-
der is burned in special powder burners in large boiler plants. 10 m?* of wood pow-
der has the same heating value as 1 m? of oil and weighs approximately 2 tonnes.
Tests have also been carried out to investigate the use of wood powder as a fuel in
specially adapted diesel motors.

Biofuels have different degrees of refining. The higher the degree is, the more
standardized and predictable the properties. The user has to pay for this, and in
return she will get a fuel that can be burned in a combustion plant that requires
less work with operation and maintenance. Other advantages with highly refined
biofuels are storage capacity and a simpler regulation of the combustion process.

The better defined and more uniform quality a biofuel has, the higher price it
will fetch. It is not useful to discuss “good” or “bad” fuel qualities. Which quality
is most favourable for a user depends on a number of factors such as:

» size and type of energy centre and combustion equipment
what kind of fuel types and qualities the are locally accessible
local fuel competency
access and available space for storage

v v Vv
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» local sensitivity to noise, dust and smell

» environmental requirements to fuel and emissions

Fuel standards are important tools for a buyer when specifying a fuel quality
that is adjusted to his or her needs. On a European level extensive work with re-
gard to standardization in the area of bioenergy is being carried out.

111.4.3. The value chain for solid biofuels

There are many solid biofuels, and therefore there it is not only one but sev-
eral value chains that partly overlap each other.

One way to categorize the value chains is according to how the heat is pro-
duced in the last link since this has consequences for how the sale of heat is organ-
ized. One can differentiate between:

» spot heat/central heat - heat is produced at the property that is to be
heated up

» neighbourhood heat - heat is produced centrally and is distributed within

a limited area

» district heat - heat is produced in one or more heat stations and is distrib-

uted over a large area in a district heat network

1ll.4.4. Technology for bioheat

A complete combustion plant consists of fuel storage, equipment for handling
and feeding of fuel, a furnace or boiler and control systems. Larger plants usually
have an accumulator tank in addition to this, for storage of heat, and equipment for
flue gas treatment and ash handling. Smaller combustion plants can also have this,
but installations smaller than 100 kW seldom have equipment for flue gas treatment.

The design of the different process units depends on the choice of fuel, size
of the plant and technical solutions from the suppliers. Technical function is mainly
the same for each process unit. The furnace or boiler will have a different design
depending on the size. The smallest equipment, intended for detached houses,
are wood stoves or pellets stoves which are a more comfortable alternative to
traditional wood stoves. Pellets ovens achieve clean combustion by using a homo-
geneous fuel and even feeding and combustion,. For houses with waterborne heat
distribution both wood and pellet boilers are options.

For smaller plants combustion control is the only way to control the emis-
sions. For incinerators over 200 kW, removal of particles from the flue gas can be
considered.

Combustibles Ash Water Specific Effective heat | Effective heat
% of dry % of total weight value value
weight weight (kg/lm3) (MWh/ton) (MWh/Ilm?3)
Wood, birch 0,8 20 430 4,1 1,76
Wood, spruce 1,3 20 345 4.1 1,41
Wood chips, pine 1,5 55 390 1,9 0,73
Wood chips, 2 55 355 1,9 0,69
spruce
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Combustibles Ash Water Specific Effective heat | Effective heat
% of dry % of total weight value value
weight weight (kg/lm3) (MWh/ton) (MWh/Im3)
Industrial chips, 1.8 55 300 1,9 0,55
raw
L”r?/”Str‘al chips, 0,3 20 200 41 0,82
Planer chips 0,5 15 100 4,6 0,46
Sawdust 0,5 44 230 2,7 0,63
Bark, coniferous 3 50 280 2,3 0,65
wood
Return logs 15-20 20 265 3,8 1
Pellets 1 8-12 650 4,8 3,1
Briquettes 0,7 10-12 600 4,3 2,6
Wood powder 0,5 5 280 4,9 1,4
Bark 2,5-3,0 55 280 2,1 0,6

I11.4.5. Electricity production

Production of electricity with biofuel has long traditions in countries like the
USA, Sweden and Finland. Increased use of bioenergy for this purpose in the future
is also a very relevant issue in both the USA and the EU, and the World Bank has
financed several large biopower projects in developing countries.

During power generation waste heat is always created. The most advanta-
geous is if both electricity and heat can be sold from a combined heat and power
plant. Biopower plants are therefore often located close to companies with a large
heat demand or connected to a district heating plant.

The value chain for electricity generation is the same as for bioheat, and in
addition electrical power is also produced. In most cases, the opportunity to sell
both the power and the heat is very important for the economy of the plant.

Traditionally, the production of electricity from biomass has been carried out
through the production of high pressure steam that is used to generate power in
a conventional steam turbine (see figure 4-3). In the turbine, the steam expands
from a high to a lower pressure as it drives the turbine. In order to optimize the
conversion efficiency to electricity, it is desirable with as high temperature and
steam pressure as possible.

Today traditional steam turbine plants that are operated on biomass do not
achieve higher efficiency than approximately 30 per cent since biofuel contains
substances such as chlorine, sodium and potassium, which create fouling and cor-
rosion on the heat transfer surfaces. These problems rise with increasing tempera-
tures. The problems can be avoided by using very “clean” fuels, but these are also
more expensive.

Today electricity production from biomass is almost exclusively carried out in
situations where there is a residual product originating from biomass that is burned
to produce steam. Using waste heat in a district heat system or in a large industrial
plant is often necessary to ensure sound operation economics. In these cases one
therefore does not wish to condense the steam, because then the temperature of
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the waste heat would be too low to be used. Instead a counter-pressure turbine is
used. Counter-pressure turbines with less than TMW mechanical power have low
efficiency and high investment cost. In practice, they are therefore used almost
exclusively at large plants (tenths of MW in thermal power). The size of the plant
will determine which combustion technologies are relevant for steam production.
The dominant combustion technique is combustion on a grate in different varie-
ties. Bubbling fluidized beds (CFB) are relevant in bigger plants.

Gasifying biomass transforms a solid biofuel to a gas that can be used in many
different ways. The technology has a potential to produce electric power both
on a smaller scale and with higher efficiency than simple steam cycles. Through
gasification, the fuel is decomposed by heating a combustible gas mixture consist-
ing of carbon monoxide (CO) hydrogen (H,), carbon dioxide (CO,), methane (CH,)
and small amounts of heavier hydrocarbons and tar.

The gas can be used for a number of purposes. In the case of power produc-
tion, it is normally used as fuel in combustion engines or gas turbines. It can also
be processed to gaseous and liquid fuels with well-defined qualities, or simply be
burned to generate heat. However, the technology is most interesting for produc-
tion of electricity and processing of high value fuels.
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Ill.4.6. Refined liquid biofuels

Liquid fuels have great advantages compared with solid and gaseous ones.
They are easy to store, transport and handle, and normally have higher energy
density. Alternatives to petrol and diesel that do not contribute to the greenhouse
effect have been subject to large interest in recent years. Much attention is there-
fore paid to developing commercial liquid biofuels based on biomass.

All biofuels can give large reductions in emissions of greenhouse gases from
the transport sector, but other environmental effects and costs can show strong
variations between different alternatives. When biofuels are discussed, one is of-
ten concerned with how much fossil fuel they replace. In principle they can re-
place 100 per cent of the fossil fuel needed to carry out a given transport task, but
in practice some amount of fossil fuel is used today throughout the harvesting of
resources, production of chemical fertilizers, refining of raw material to fuel, and
distribution of fuel. When used, the biofuel can also be mixed with fossil fuels. In
these ways, biofuels therefore become “polluted by” fossil fuels.

Ethanol and methanol are alcohols that have practical importance as engine
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fuels. Ethanol is today produced through fermentation of different types of sugar.
A large number of different plants can be used, for examplesugar cane (most im-
portant), sugar beets, potatoes, maize, wheat and all kinds of fruits. Today, the
largest volume of pure alcohol comes from the fermentation of by-products from
the production of sugar.

Ethanol can be mixed with petrol and has good properties as a motor fuel,
both with regard to performance and emission of harmful substances. It is also
easy to convert petrol engines to ethanol operation.

Methanol can in principle be produced through a fermentation process. How-
ever, most of it is produced through reforming of natural gas. Methanol is harder
to use in petrol cars without extensive replacement of materials in motors and
infrastructure for fuel distribution since it is more corrosive. It may have potential
in the future, for example as a fuel in fuel cells

Many plants and animals produce large amounts of fat. The combustion prop-
erties of these substances vary considerably, but through esterification they can be
transformed into fatty acid methyl esters (FAME) with more homogeneous proper-
ties. FAMEs have an energy content of approximately 9.2 kWh/l which is at about
the same level as diesel, and are marketed as biodiesel. Biodiesel can be used
directly in diesel engines that are designed for this and can also be mixed into
normal diesel oil. Biodiesel has comparable or marginally better properties than
normal diesel with regard to engine performance and emissions to air.

If small particles of biomass are heated up (wood, straw, and the like) quickly,
they will disintegrate. This process is called flash pyrolysis , and occurs at tem-
peratures in the range 700-900 ° C. the result is a mixture of charcoal, ash, oils and
other organic liquids and gases (CO,, CO, H, water vapor).

With the right choice of raw material and process parameters, the liquid out-
put can reach about 70 per cent. The resulting liquid is very different from petro-
leum products and can not be mixed with them. It is possible to use pyrolysis oils
as fuel in oil burners, but many challenges must be overcome before they can be
considered as substitutes for petrol and diesel.

The gas from gasification of biomass is suitable for further refining if air is not
used as an oxidant. The gas canbe refined to a mixture of CO and H,, also called
syngas or synthetic gas. This gas can be treated in a number of ways, among others
it can be processed to liquid fuel.

Several processes have already been developed to convert both coal (coal to
liquid - CTL) and natural gas (gas to liquid -GTL) to liquid fuel. Conversion of biomass
to liquid fuel via syngas (BTL) therefore does not presuppose new developments.
However, there is a need for further development of catalysts to reduce production
costs and to optimize the process for using gas originating from biomass.

lll.4.7. Biogas

When organic material is decomposed by microorganisms in the absence of
oxygen, a gas consisting of methane (approximately 40-50 per cent), carbon diox-
ide and other gases in smaller amounts is generated. This process called anaerobic
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digestion, occurs spontaneously in nature, for example at a landfill. The product
gas is often called landfill gas. If nothing is done to collect the gas, it leaks out into
the atmosphere and contributes to the greenhouse effect.

The anaerobe decomposition process can be used and perfected in a reactor.
The product gas is then called biogas. In addition to this, one will get waste heat and
a residual solid substance that can be used as fertilizer. Unprocessed manure can be
used as raw material for the biogas process. An advantage with controlled anaerobe
fermentation is that it is possible to achieve temperatures that kill most pathogenic
micro organisms. What comes out of the reactor will then be safe to handle.

The composition of the biogas depends on which raw materials and micro
organisms are used. The biogas can be burned directly to produce heat, but can
also be used as an alternative to natural gas, or simply be added to a natural gas
network. In these cases, the gas must be cleaned in order to meet the standard for
natural gas.

Ill.4.8. Hydrogen for biomass

The product gas from gasification of biomass can be optimized with respect
to hydrogen production by transforming carbon monoxide into carbon dioxide and
hydrogen with the so-called shift reaction (see chapter 8, the section regarding hy-
drogen). It will be necessary to separate the hydrogen from the other gases which
is expensive.

It is also possible to produce hydrogen directly by means of biomass. Un-
der certain circumstances, algae can produce hydrogen through photosynthesis.
If there is a lack of sulphur, the algae will go from producing oxygen to producing
hydrogen.

lll.5. Geothermal energy systems

111.5.1. Concept

Temperature increases approximately 25-30 °C per kilometer from the earth’s
surface towards the center, but in areas with favorable geological conditions this
increase (gradient) can be up to ten times higher. The area of application and soil
conditions will determine how deep it is necessary to go to extract heat energy.

Geothermal sources that have well flow temperatures over 175 °C, can be ex-
ploited directly in a turbine in order to produce electric power. Binary technology,
where the well flow is heat exchanged with a medium with a lower boiling point,
makes power production possible for well flows down to approximately 100 °C. Energy
wells with temperatures over 40 °C can be exploited directly for heating purposes.

The exploitation of low-temperature thermal energy from the ground is called
background heating. In this case, the energy comes from the earth’s interior as
well as from the sun through the earth’s surface. If the energy source holds a
lower temperature than needed, it is possible to use a heat pump to increase the
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temperature in order to utilize the energy, for example for heating purposes or
process heating. It is also possible to use such installations for cooling. Profitability
for such installations increases with balanced heating and cooling demands. For
background heating, energy wells in mountains especially with depths down to 200
metres have increasing importance to economy and energy.

Researchers are continuously working with measurements, models and exper-
iments that improve the estimates for the geothermal energy resource. An article
in the journal Nature indicates that 31 TW is a likely amount of the total heating
effect emitted by earth [Araki et al, 2005]. Approximately one third of this heat
flow comes from the original heat in the earth’s core and mantle. Two thirds origi-
nate from radioactivity in the earth’s crest.

A geothermal resource is characterized by the reservoir’s temperature, pres-
sure, chemical compound and capacity. Well flow temperature is particularly rel-
evant to the application of the resource with regard to the value. High tempera-
tures have most application areas and are considered the most high-grade.

There are large discrepancies in the estimates for the potential exploitation
of the earth’s geothermal resources. IGA (International Geothermal Association)
uses the term “useful accessible resource base”, which is the part of the resource
that can be utilized legally and economically within a period of 100 years. In their
Internet portal for geothermal energy (www.iea-gia.org), IEA makes reference to
an estimate for the world’s total geothermal resource potential accessible for fu-
ture development of 42 PWh (150 EJ) of electric power production per year and
350 EJ of heat production per year. The estimate is uncertain, and the actual de-
velopment depends on an array of technical, economic and political factors.

Power plant
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111.5.2. Challenges to using the resource

Investment costs associated with utilizing geothermal energy and background
heating are relatively high while operating costs are fairly low for an efficient
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plant. If a building will use geothermal energy for heating purposes it must also
have a water borne heat infrastructure.

Projects for the utilization of high-temperature geothermal energy for elec-
tricity production involve a high level of economic risk. Costly and time consuming
research and experimental drilling must be carried out to know if the geothermal
resource is profitable.

Though background heating projects require a high level of knowledge about
ground conditions, they are much less complex. Through the access to increasingly
better information and improved methods for research, they represent a consider-
ably lower risk.

Under otherwise equal conditions, the energy resource cost will increase with
the temperature that is to be delivered. Correspondingly, an energy resource with
lower temperatures will lead to higher equipment and operating costs.

111.5.3. High-temperature geothermal energy

Since it is impractical to transport heat over long distances, the resource
must be exploited where it is. As an alternative, it can be used for producing
electric power that can be transported over long distances. The development of
geothermal fields requires extensive feasibility studies in order to evaluate field
profitability. Experimental drilling well tests represent a considerable share of the
total project cost, and this cost accumulates before it is certain if the project can
be carried out. Field development including well drilling represents the highest
cost and therefore can limit progress. According to IEA, a 50 MW plant for electric
power production can cost up to 150 million US dollars and take ten years to build.
The advancement of existing fields entails considerably less risk and is much less
expensive.

The extent to which geothermal power production is developed is determined
to be high in regions with particularly good conditions which generally have a short
distance to high temperature reservoirs. Countries with commercial power produc-
tion from geothermal energy are the U.S. (2 020 MW), the Philippines (1 931 MW),
Mexico (953 MW), Indonesia (807 MW), Italy (790 MW), Japan (560 MW), New Zea-
land (421 MW) and Iceland (202 MW).

The most high-grade geothermal resources are wells that produce dry steam.
Steam in these wells can run a standard steam turbine with a generator. Other
pressure and temperature conditions in the well require the treatment of the well
flow before it can run a turbine.

Lower temperature sources (approximately 100 °C) can be utilized with the
help of a binary cycle. The heat from the well is transferred to a liquid with a boil-
ing point so low that is will go over to a gas phase and run the turbine. A binary
cycle is a more complex solution, but it is expected that it will be used in most fu-
ture projects since the majority of the geothermal fields have temperatures below
175 °C. In addition, the well flow is run in a closed circuit without emissions to air.

Electric connection to existing grid is normally made part of the initial cost.
However, in developing countries there are examples of smaller geothermal power
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stations being built as a more economical alternative to building new power lines.

Geothermal power production has a constant production pattern. Since it has
a low electric efficiency, power production is most effective if the residual heat
can be used for heating purposes. This gives a fluctuating increase of thermal ef-
ficiency.

The use of high temperature sources for heating and process heating is the
oldest application of geothermal energy. The total installed output on a global ba-
sis is 12 103 MW thermal power, and the total production in 2005 was 174 744 TJ
(49 TWh) [Lund et al., 2005]. The largest application areas were bathing facilities
followed by space and district heating, greenhouse, aquaculture and industry.

Since it is expensive to build infrastructure for heat transport, thermal energy
consumption per surface unit is a deciding factor for the economy of a project.

Geothermal energy sources can be used for heat production when they are
located near energy intensive industries or relatively densely populated areas. In
Iceland, 87 per cent of the buildings are heated using geothermal energy as district
heating. In addition to heating, it is possible to use high-temperature geothermal
energy to run absorption heat pumps for cooling.

Technologies for the utilization of geothermal energy have become estab-
lished and mature. Costs related to the utilization of high-temperature geothermal
energy are to a large degree determined by the qualities of the local reservoir, and
it is difficult to make general predictions regarding cost development. Continuous
improvements, standardization of smaller plants and taking advantage of business
incentives for larger plants are expected to give future cost reductions.

Large plants are principally built in areas with the possibility of establishing
infrastructure for the distribution of energy, and small standardized plants are usu-
ally built in more isolated areas.

111.5.4. Low-temperaturegeothermalenergy and wasteheat

Background heat is the utilization of low temperature energy in the ground,
found in higher earth strata, in ground water or in bore holes in the rock. Energy
is extracted at low temperatures and is upgraded to higher temperatures with the
help of heat pumps. This can be carried out through pumping of ground water in
open systems or closed systems, where an antifreeze solution circulates in a closed
circuit between the heat source and the heat pump’s evaporator. The plants can
also be built to supply cooling demands. Energy is then led back into the ground
which is used as energy storage for heating at a later stage or in another place.

The size of these plants can range from a simple single energy well for space
heating of a house, and can become as elaborate as having combined heating and
cooling plants with hundreds of energy wells. The largest plants can cover the
heating and cooling needs for industrial parks or hospital complexes; alternatively
it can provide the end-users through a district heating and cooling network.

Many forms of waste heat are suitable sources for heat pumps, since they
often hold an even and relatively high temperature. New heat pump technology al-
lows gradual temperature increase of up to 100 °C, which is sufficient for a number
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of industrial processes.

Heat pumps based on background heat is the geothermal application that has
experienced the strongest growth on a global basis with an increase from 5 275 MW
of total installed thermal power in 2000 to 15 723 MW in 2005.

Background heating can be utilized all over the world, as opposed to high
temperature geothermal energy that with today’s technology is only practically
accessible in the fringe ranges between the nine shelves that earth’s crest is made
of. Background heating technology can be considered as mature in the sense that
accessible products as well as knowledge and services are sufficient for large-scale
commercial use. Research, development and increasing practical experience con-
tribute to continuous improvements.

Energy wells are used as energy storages if there is also a cooling demand. In
this case, heat is led back to the well through cooling.

A background heating plant will in many cases cover entire cooling demand or
parts of it in buildings with free cooling. Free cooling implies that the low energy
in the energy well or ground water is heat exchanged with the cooling plant in the
building without having to use the heat pump as a cooling machine, and the need
for added electric energy is therefore minimal.

Energy wells represent approximately 20-40 per cent of the total investment.
The specific initial cost for the energy wells is almost independent of capacity,
while a larger heat pump gives a higher output capacity per invested amount of
money. Larger plants have shown good profitability without public investment aid.
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Chapter IV

Renewable energy effect on the environment

IV.1. Wind power systems

Operation of wind power has zero emissions of harmful substances. It does not
add to global warming, the “fuel” is free, and is quite evenly distributed around
the world. The energy needed to produce and install the turbine amounts to three
months of turbine production. But, as with other sources of energy, wind power
does have an environmental impact.

The visual effects of wind power are often deemed the most important envi-
ronmental effect. The turbines are experienced as dominating in close range, but
from a distance of 1,5-2 km, the visual impact is much less. In addition, wind mills
throw moving shadows and produce noise.

The affected area of a wind park is merely 1 to 3 percent of the total area,
with roads taking most of the space. Therefore, environmental impact will be lim-
ited, and can be mitigated efficiently.

The impact of onshore and near-shore wind farms on wildlife -particularly mi-
gratory birds and bats -is hotly debated, and studies with contradictory conclusions
have been published. The impact on wildlife is likely low compared to other forms
of human and industrial activity. However, negative impacts on certain populations
of sensitive species are possible, and efforts to mitigate these effects should be
considered in the planning phase.

The whole fuel life cycle of wind power, from production, processing, trans-
formation, construction and combustion, demonstrates that the economic costs of
conventional energy sources far exceed those of wind power. The EU scientific pro-
grammeExternE has calculated that the external costs of wind power are less than
0,26 €/kWh, whilst for coal power they range from 2 to 15 €/kWh [EWEA 2004].

An important consideration is that constructing a wind park to large extent
is a reversible impact. Most of the wind park can be removed with relative ease
should it be the wish of future generations.

IV.2. Hydropower systems

Hydropower is an energy source that makes it possible to produce electricity
without using fossil fuels, and is subsequently not part of the emissions caused by
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electricity production in coal, oil, or gas fired power plants. The environmental conse-
quences of hydropower are related to encroachments upon nature due to damming or
lowering of the water level, changed water flow and building of roads and power lines.

Damming of large areas reduces public access to certain areas, and thereby
affects outdoor recreation opportunities. Damming areas with rich, biodiverse flo-
ra also risks a negative effect on the climate because of large amounts of carbon
that are tied to trees and other plants are released when the water reservoirs are
filled with water for the first time and these crops rot without the help of oxygen.
This leads to the creation of methane. Damming can also affect wildlife nourish-
ment areas and travel routes.

Hydropower often entails changes to the natural variations in the water in a
watercourse. River power plants without water storage reservoirs cause relatively
small changes to the level and flow of water, and therefore have little effect on
biodiversity. In high-pressure power plants with regulation water reservoirs, the
impact on biodiversity depends on the regulation height. Changes to the water
level throughout the year can lead to scouring of fine substances and nourishment
and cause erosion in the regulation zone.

When the power plants are built, there will necessarily be some physical en-
croachment close to the construction roads, such as the establishment of industrial
structures in natural settings. These encroachments can be offset by obliging the
constructor to replant the landscape, so that the encroachments will be as gentle
and minimally intrusive as possible in the future.

Power lines are alien substances in nature and can ruin natural landscapes.
Power lines can affect the bird population, either through collision or by short
circuit due to contact. Conversely, when power transmissions are installed as un-
derground cables, digging and blasting of ditches affects hydrology and vegetation.

The effect of regulation on fish and fishing is a complicated interaction be-
tween a number of physical and biological factors. The natural habitat of fish is
formed by physical circumstances such as water level, water speed and hiding pos-
sibilities, and also access to food. Draining would be completely devastating to the
fish. The amount of water will also affect the fish in different ways, depending on
the age of the fish and the fish species. A number of regulated river systems are
still very good fishing rivers.

IV.3. Solar energy systems

The utilization of solar energy has a moderate environmental impact, but in
no case will it be zero.

Solar collectors and solar panels need an external surface, with potential user
conflicts as a result. Other uses of the area may be hampered, but fortunately it is
often possible to integrate solar collectors and panels on roofs and walls on build-
ings, so that the net additional area requirement is zero. So far, there haven’t
been any serious conflicts, and larger solar power plants will often be located in
desert-like areas, where the potential for user conflicts is small.

Large thermal solar power plants will use some water in the steam system and
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in cooling towers. Water is expensive in the areas of the world where such power
plants are of interest, so conflicts of use could arise.
Emissions to water and air during operation will under normal circumstances
be close to zero. Emissions could occur in connection with accidents.
Environmental influence from the production of the systems will naturally oc-
cur. Thermal systems are produced by completely ordinary materials and are similar
to other technology that normally surrounds us. Solar cell production uses certain
very aggressive chemicals, and some technologies use substances such as cadmium
and tellurium. Some of these substances are extremely toxic; however solar cell
production is carried out in ultra clean and very controlled environments, so this
problem seems manageable. In the completed products, the substances are stable.
The energy consumption during production has been emphasized as an issue.
For systems that are used in an efficient manner, this is not a problem. The pay-
back period for the energy that is used will normally be less than two years.
Dismantled systems will come back as waste that need to be treated. This
has to be done in a responsible manner, and the waste will mainly be recyclable
(metals, plastics). In Japan, industrial players that wish to recycle substances from
discarded solar cells have already appeared.

IV.4. Bioenergy systems

An important advantage with bioenergy is that its use is neutral with regard to
greenhouse gases. The carbon dioxide that is created through combustion has been
previously taken up by the plant, and therefore does not represent a net emission
as long as the standing biomass stock is not exhausted. However, a complicating
factor is the effect on carbon that is bound in the ground below the plant. There is
a need for much research on this subject before we have a complete understanding
of processes and system effects.

The environmental impact due to the use of bioenergy is in many ways more
complicated than for other renewable energy sources. The most extensive and seri-
ous environmental consequences can arise in connection with the production and
harvesting of the resource. There is a risk for reduced biodiversity and deteriora-
tion of productive land through erosion in connection with large scale production of
biomass if such issues are not given sufficient importance. There is also a danger of
extensive user conflicts, for example with regard to food production and the protec-
tion of natural resources. In a time when international trade with biofuel seems to
gain considerable importance, it is important establish an international set of rules
and systems that can document the environmental conditions at the production site.

At the same time, cultivation of energy crops can open the door for a larger
biodiversity than food production, and they can often be cultivated in areas that are
not suitable for food production. Properly managed, increased use of bioenergy can
therefore give more sustainable agriculture and increased income for rural commu-
nities and developing countries. Today, a lot of bioenergy is produced with a basis in
residual products that have a low alternative value. These also give little marginal
environmental impact through production of the resource, since the biomass re-
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source is produced and harvested anyway. It is not unusual that the exploitation of
the residual product for energy purposes gives an environmental gain, since it other-
wise would pollute in different ways. If bioenergy is to take over for fossil fuels on a
large scale, the share of energy coming from residual products will decrease. If for
example 10 per cent of the world’s petrol consumption is to be replaced with alco-
hol from sugar canes, Brazil must increase its production 40 times [Nature, 2006]. In
such a scenario, residual products from sugar cane production will make up a small
share of the raw material. It is therefore important to improve the knowledge on the
total consequences of large scale exploitation of bioenergy.

Combustion and gasification of biomass often give lower emissions of nitrogen
oxide than combustion of fossil fuels. The emissions of sulphur dioxide are also low,
because the wood normally contains little sulphur. Nevertheless, larger plants must
have cleansing of flue gas and/or product gas in order to control harmful emissions
to air. Most gas treatment processes are designed not to give discharge to water.

Combustion of solid fuels also generates bottom ash and fly ash. Fireplaces are
an important source to particle emissions, but modern fireplaces for wood or pellets
give low emissions. The development of combustion technology that minimize the
formation of fly ash and flue gas treatment technology that effectively can handle
this problem are important components to improve the economy for bioenergy.

Bioenergy technologies also contribute in a positive way to the solution of envi-
ronmental problems by final treatment of waste in connection with waste combustion,
gasification of harmful waste and the production of biogas from wet organic waste.

IV.5. Geothermal energy systems

Geothermal energy, background heating and waste heat are ecologically sound
energy sources. Utilization of background heating and waste heat in most coun-
tries is a non-emission alternative to use of fossil fuels.

Some examples of environmental impact:

» The heat pump’s working medium. Traditionally, chlorofluorocarbons have
been used. These have a disruptive effect on the ozone layer and strong
greenhouse effect. The hydrofluorocarbons that are currently used do not
harm the ozone layer, but still contribute to the greenhouse effect. This
has created an increasing interest for the use of natural gases such as am-
monia, CO, and hydrocarbons.

» The working medium of the common collector circuit. Due to a certain
risk of leakage to ground water, glycol has been replaced with denaturized
alcohol and biologically decomposable potassium salts. Pilot installations
with CO, in Germany have been a success.

» Thermal pollution. Temperature increase through the return of cooling
water can affect flora and fauna.

» Emptying of ground water reservoirs through pumping of ground water
without re-injection.

» Hydrothermal liquid/steam from geothermal reservoirs can have a chemi-
cal content that pollutes through direct emissions to the ground or air.
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Chapter V
Renewable energymanufacturers and businesses
in the area of study

V.1. Romania

Project description:Energy Innovative Financial Network, EIFN is a project
supported by the European Commission under the Europe INNOVA initiative

According to the EU innovation and energy policies a comprehensive network
for a better understanding between innovation energy enterprises and institutions
and financial agents is being designed and developed

» toadapt and update the financial services to the energy sector innovation needs

» to provide practical and efficient solutions to facilitate the access of in-
novation agents in the energy sector to financial services.

The objective of the EIFN project is to develop a Web platform forEuropean
entrepreneurs in the renewable energy sector and financiers, to match theirin-
terests. The project aims to facilitate the access of the innovative energy SMEs
tofinancing and the access of the investors (banks, venture capital funds, business
angels, etc.) toinnovative energy projects (renewable energy, biodiesel, etc.).

Innovation in the energy sector is a key goal for the EU Energy Policy that aims
to improveenergy efficiency, reduce energy dependence and achieve sustainable
environmentaldevelopment. Nevertheless, it has been recognized the difficulties
of the innovation energysector (mainly based on SMEs) to access financing.

» On one hand, some project promoters needs more knowledge about: Inno-
vation financingalternatives, access to financial resources procedures, struc-
tured finance, project evaluationmethodologies, economic valuation of the
project environmental impact, business planelaboration, risk management,...

» On the other hand, the investors (banks, venture capital funds, private
equity, businessangels, etc.) need a deeper knowledge of the features of
these projects and innovations inthe energy sector.

The final derivable of the project will be an online platform (WEB) with con-
tents and tools to which the promoters of innovative energy projects and investors
or other organizations interested in the promotion of energy SME, will have access.
The Web will be equipped with the necessary documents, procedures and tools to
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guide the entrepreneurs to fill in their business plans, to carry out the valuation of
their projects and to advise them in the search of funds. In the same way, investors
will have access to all these tools, allowing them to choose among a broad range
of projects in the energy sector (wind power, biomass, ...). The Web will include
a knowledge repository about innovations in the energy sector and innovations in
the financial sector. We foresee to reach about 300-400 participants in the WEB.

Financial Energy
Institutions entrepreneurs

The project is structured around different phases which results will be pub-
lished in the project Web and in the monthly Project’s newsletter. The break down
of the phases is as follows:

1. The analysis of the state of the art of the innovative energy sector and

financial innovations.

2. The building of the Network of participants that will be allowed to access to
the online platform in the Web (innovative energy SMEs, energy firms, banks,
venture capital funds, government agencies, etc.). The building of this Net-
work is started at the beginning of the project to profit from the feedback
that the members of the Network can give about the development of the
project (the procedures and tools carried out, the knowledge repository, etc.)

3. Identification of funding sources (solutions) in accordance with the spe-
cific features of the energy sector (European map linking needs of innova-
tive energy sector and funding sources) taking into account variables as.

» Financial variables: Equity (ordinary capital, venture capital, pre-
ferred shares); Debt; Guaranties to access to financing; Grants
and incentives.

» Risk management variables: derivatives to hedge commodity risk price
or currency risk; Insurances to hedge technology and regulatory risks.

» Financing period (according to the energy innovation projects):
Short term, medium term, long term, very long term.

» Project technology maturity.

» Credit quality of the entrepreneur: Energy companies (o compa-
nies that provide services to energy companies); SMEs.; Research
Institutes and Universities; Public agents; Consortiums.
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4. The design and development of methodologies and tools to prepare the
business plans and to analyse financially the innovation energy projects.
The standardization of this analysis will facilitate, for the promoters, the
preparation of documents and for the investors, the decision making pro-
cess will be easier allowing the comparison of the different projects.

5. The design and implementation of the IT platform to give access to the
innovative energy firms and the investors and other institutions. The plat-
form will include procedures for the management of financial support,
financial guaranties, risk, access to public funds, etc. The Website will
also offer information about new trends in the energy and financial sector.

6. The evaluation and testing of the IT platform and the attainment of the

project’s objectives. Evaluation and control in real time of the tools,

methodologies and procedures developed in the project.

The Project’s shareholders are 12 institutions from seven European Coun-

tries: (Spain, Germany, Italy, Lithuania, Slovenia, Romania and Poland):

Deloitte (Coordinator)

Ente Vasco de la Energia

Instituto de Empresa Business School

InstitutoTecnologico de Canarias

Korona Power Engineering d.d.

InstitutfurSolareEnergieversorgungstechnik

ZAB ZukunftsAgentur Brandenburg

SC IPA SA CIFATT Craiova

Innovation NCP

Lietuvosenergetikosinstituttas

Consorzio Catania Ricerche, and Institute of Power Engineering.

ASA GeoExchange

World Leader in Large closed loop Geothermal HVAC Systems

Business type: retail sales, wholesale supplier, importer, distributor

Product types: geothermal energy systems.

Service types: consulting, design, drilling, installation, construction, project
development services, education and training services, contractor services 24/7

Address: 24 AlexandruCampeanu Street, Bucharest, Romania 11237

Telephone: 40-21-2020350

FAX: 40-21-2602360

Web Site: http://www.asa.ro

ASETA EcoSol

Business type: retail sales, importer, distributor

Product types: heat pumps, solar water heating systems, photovoltaic sys-
tems, water storage tanks, water heating systems.

Service types: consulting, installation, project development services

Address: MironCostin 7, Timisoara, Timis Romania 300054
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Telephone: 0040256444111
FAX: 0040256444111
Web Site: http://aseta.ro

VARSPEED Hydro Ltd.

Business type: manufacturer, wholesale supplier, exporter, importer

Product types: hydroelectric turbines (small), hydro energy system compo-
nents (small), hydro energy systems (small), power conversion equipment, power
conditioning equipment components, power conditioning equipment, Electronic
Load Controllers (ELC) with constant frequency output (50/60 Hz), engineering &
equipment supplier for pico and microhydro power plants, hydraulic turbine, non-
regulated, Kaplan turbine, Turgo turbine, pump as turbine, PAT, asynchronous in-
duction generator, synchronous generator, automation system, SCADA, commission-
ing, softstarter, regenerative frequency converter, AVR, automatic voltage regulator,
power transformer, electric distribution systems, transducer, associated services.

Service types: consulting, design, installation, construction, engineering,
project development services, research services, site survey and assessment ser-
vices, contractor services, maintenance and repair services

Address: 19 Sibiu Str. , Timisoara, Timis Romania 300014

Telephone: +40 752 663344

FAX: +40 356 715917

Web Site: http://www.varspeedhydro.com

CYCLON TECH Srl

Business type: wholesale supplier, importer

Product types: solar water heating systems, photovoltaic systems, heat
pumps, water cooling systems, water heating systems, air heating systems.

Service types: consulting, design, installation, construction, engineering,
project development services, maintenance and repair services

Address: Str. Scolilor Nr. 28, Bl. D2, Braila, Braila Romania 810012

Telephone: +40239612022

FAX: +40239612561

Web Site: http://www.cyclon.ro

CleanEnergy.ro PORTAL

CLEAN ENERGY PORTAL for Your Company or Organisation, CleanEnergy.ro
PORTAL for your World, Renewable Energy, Renewable Energy Solutions, Wind En-
ergy, Hydro Energy, Solar Energy, BioEnergy, Renewable Energy Company, Ecological
Company, Add Your Company FREE in CLEAN ENERGY PORTAL, www.CleanEnergy.ro

Business type: Publisher, Advertise

Product types: Clean Energy PORTAL. Promote Your Brand to the Global Mar-
ketplace. Add Your Company FREE to WorldWide Company Directory..

Service types:OnLine Services

Address:PetruRares, Caracal, Olt Romania 235200

Web Site:http://www.cleanenergy.ro/
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AlexalineLlc.

Business type: sales, exporter, marketing

Product types: Consulting and Advisory Services for all Aspects of the Photo-
voltaic, Solar Electric IndustryPV Energy Systems is the oldest continuing advisor to
the PV industry. When the world seeks an expert on PV, they come to us. We are
the most widely quoted and referenced source of PV information. Our experience
enables us to provide advice at all levels of a PV client’s corporate or product de-
velopment requirements, from technology evaluation to product analysis. PV Energy
Systems delivers the industry’s most comprehensive financial advice and services,
and also assists clients with key strategic and competitive analyses. Our Clients are
world-wide, ranging from well-known corporate giants to entrepreneurial start-ups.
PV Energy Systems is there with clients at the beginning, when new technology is
being considered, or when entrance into the PV industry is being evaluated. TECH-
NOLOGY EVALUATION PV Energy Systems staff provide clients with in-depth evalua-
tion of thePV industry’s leading edge technology options including all cell materials,
concentrators, crystal growth, ingot casting, sheet growth, packaging materials and
processing technology. PV Energy Systems works with its clients regarding all aspects
of product introduction and roll-out. PRODUCT DEVELOPMENT PV Energy Systems
has advised clients on a diverse array of new products that have been introduced
by the PV industry, including solar home systems (“SHS”), PV lanterns, PV powered
Light Emitting Diode (LED) lights for many applications, PV for portable electron-
ics, PV-powered automobiles, battery packs of Nickel Metal Hydride, PV-powered
radio-controlled gliders and many additional products on the drawing board today.
MARKET RESEARCH PV Energy Systems is the acknowledged leader in PV industry
market research from our 17-year data base we track PV sales by company, country
of production, country of use, cell technology and application. We presently forecast
data to 2010and also project price elasticity for several key market sectors, material
consumption levels and net energy data. MANUFACTURING COST ANALYSIS PV Energy
Systems staff have designed, specified and cost analyzed PV manufacturing plants,
so we are a key source of information for those planning capacity additions. We are
capable of providing fully costed, detailed plant designs including all materials and
comprehensive equipment specifications. We can provide plant information, includ-
ing all costs, at any level of capacity, from 1 MW to 100MW, for single crystal silicon,
polycrystal cast ingot silicon and amorphous silicon (single, double and triple junc-
tion) manufacturing facilities. We can provide all information, including manufactur-
ing cost and performance, for concentrator plants of 5-50MW.

Service types: Project engineering, Technical support,

Address: 44 CaleaGiulesti, Bucharest, California Romania

Telephone: 1-510-712-7251

S.C. Rombat S.A.

Business type: manufacturer, wholesale supplier, exporter

Product types: automotive starting batteries, lead acid batteries, lead cal-
cium batteries, industrial batteries.

Address: DrumulCetatii 6, Bistrita, Romania 420129
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Telephone: 0040 263 234011;238142
FAX: 0040 263 238122; 234010
Web Site: http://www.rombatt.ro

ACTIV CONSTRUCT srl

Product types: photovoltaic systems, building integrated photovoltaic sys-
tems, solar water heating systems, air heating system components, air cooling
system components, cathodic protection systems.

Service types: project development services

Address: Nicolae LEONARD str., No 18, Bucuresti, Sector 2 Romania S2

Telephone: +40 (0)740 179 667

FAX: +40 (0) 216 53 46 89

Business type: manufacturer, retail sales, wholesale supplier, importer

Product types: wind turbines (small), wind energy towers and structures
(small), wind power plants, solar electric power systems, solar tracking systems,
solar charge controllers, Hydrogen Fuel Cell Generator..

Service types: installation, construction, engineering

Address: Principala, Pietroasele, Buzau Romania 127470

Telephone: +40. 727 284 923

FAX: +40. 238 716 543

Alphapower

Business type: wholesale supplier, importer

Product types: telecom and industrial DC power systems, batteries, backup
power, uninterruptible power supplies UPS.

Address: Str. Paul Constantinescu nr. 5, Timisoara, Timis Romania 300471

Telephone: 4021-5691214

Altenergy Solutions

Business type: retail sales, wholesale supplier

Product types: solar thermal energy, solar collectors evacuated tube, solar
collectors flat plate, solar water heating systems, solar water heating components,
biomass energy boilers, condensing boilers.

Service types: consulting, installation

Address: MihaiBravu, 206, Ploiesti, Prahova Romania 100410

Telephone: +40 (721) 217383

FAX: +40 (244) 518761

AMGOREX Ltd

Business type: retail sales, wholesale supplier, importer
Product types: geothermal energy systems, geothermal energy system com-
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ponents, air cooling systems, air cooling system components, air heating systems,
solar outdoor lighting systems, Geothermal heating/cooling systems, Unico mini
duct air condition systems.

Address: 4, PtaDorobanti, Ap 2, CP 63-121, Sector 1, Bucharest, Romania

Telephone: +40 21231 9006

FAX: + 40 723 927 731

AscoraEcoterm

Business type: retail sales, wholesale supplier, importer

Product types: electric bicycles, hydroelectric turbines (small), photovoltaic sys-
tems, solar water heating systems, wind turbines (small), wind energy systems (small).

Service types: consulting, installation, engineering, project development
services, maintenance and repair services

Address: Str. Bolocani Nr.2, Scorteni, Prahova Romania 107525

Telephone: +40 (0)722 210523

FAX: +40 (0)244 355778

Business type: wholesale supplier, importer

Product types: solar collectors evacuated tube, solar water heating systems,
photovoltaic systems, solar charge controllers, solar street lighting, solar water
heating components storage tanks.

Service types: installation, maintenance and repair services

Address: Fabricii nr. 9, TarguSecuiesc, Covasna Romania 525400

Telephone: +40 267 364 847

FAX: +40 267 362 199

ECOVOLT srl

Business type: retail sales, wholesale supplier, importer

Product types: backup power systems, photovoltaic systems, hydro energy
systems (small), wind energy systems (small), batteries lead acid deep-cycle, wind
turbines (small), Hydroelectric turbines (small).

Service types: consulting, design, installation, engineering, project develop-
ment services, education and training services, site survey and assessment ser-
vices, architectural design services, testing services

Address: Str: Petresti nr:17, Alba lulia, Alba Romania 510184

Telephone: +40 748 210 688

FAX: www. Ecovolt.ro

EnergoEolianRomproiect

Business type: Wind Energy Projects in Romania, Hydro Energy Projects in
Romania, exporter, importer
Product types: Professional Wind Assessment Systems for 80, 67, 60 or 50
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meters. Wind Energy Projects ( Wind Farms) for Sale, HydroPower Plants for Sale. .

Service types: consulting, design, installation, construction, engineering,
project development services, education and training services, research services,
site survey and assessment services, financial services, architectural design ser-
vices, contractor services, maintenance and repair services, recycling services,
testing services

Address: PetruRares, Caracal, Olt Romania 235200

Telephone: +40726. 129. 686

InterGreen

Business type: retail sales, wholesale supplier, importer

Product types: solar electric power systems, hydro energy systems (small),
photovoltaic systems, wind energy systems (small), solar water heating systems,
alternative homes and buildings, alternative energy products.

Service types: consulting, installation, engineering, project development
services

Address: str. Carpenului,nr.8, Pitesti, Arges ROMANIA 110301

Telephone: 0754585605

LP Electric Systems Srl

Business type: retail sales, wholesale supplier, importer, installer, projects,
fesabillity studies

Product types: photovoltaic modules, wind energy system components
(small), wind turbines (small), photovoltaic module components, hydro energy sys-
tem components (small), telecommunications power systems, solar outdoor light-
ing systems, solar garden lights, solar collector systems, telecommunication bat-
teries, lead acid batteries, industrial batteries.

Address: Str: Petresti nr: 17, Alba lulia, AB Romania 510184

Telephone: + 40 748 210 688

FAX: http://www. LPelectric.ro

Business type: manufacturer, exporter

Product types: air filtering and purification systems, air cooling systems,
cordless power tool batteries.

Address: str. PrelungireaCrisan nr. 2 - 4, SLATINA, jud. Olt Romania 00500

Telephone: 0040741010509

FAX: 0040249438070

Monsson Alma Srl

Business type: wholesale supplier, importer
Product types: heat pumps, photovoltaic systems, solar thermal electric
power systems, solar collectors evacuated tube, geothermal energy systems, solar
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water heating systems.

Service types: consulting, design, installation, construction, engineering,
project development services

Address: Tomis Avenue No. 308, Constanta, Romania 900407

FAX: +40 241 611 244

SC Sprinter2000 SA

Business type: distributor

Product types: alkaline batteries, carbon zinc batteries, battery chargers,
batteries, chargers, flashlights, CDs.

Address: CaleaFeldioarei 60, Brasov, Brasov Romania 500483

Telephone: +40268-472333

FAX: +40268-472334

Solar Energy SRL

Business type: retail sales, wholesale supplier
Address: Str. Povernei Nr. 24b, Bucuresti, Bucuresti Romania 405831
Telephone: +40 021-317.30.49

Solara.ro

Business type: wholesale supplier, importer

Product types: solar water heating systems, solar electric power systems, wind
power generators, alternative homes and buildings, pasive house, zero energy house.

Address: str. D. Barceanu 8, Cluj-Napoca, Cluj Romania 400048

Telephone: +40264434832

FAX: +40264434833

Solarcom Industrial

Business type: importer

Product types: solar water heating systems, solar water pumping systems,
wind energy systems (small).

Service types: installation, engineering, maintenance and repair services

Address: Aniversarii 29, sector 3, Bucuresti, Bucharest, Rou Romania 7000

Telephone: +40724504345

FAX: +40213236078

SolartecSolarsystemssrl

Business type: retail sales, wholesale supplier, importer

Product types: solar garden lights, solar outdoor lighting systems, solar pool
heating system components, solar pool heating systems, solar roofing systems,
solar water heating systems, water storage systems, photovoltaic systems,solar
water pumping systems, wind energy systems, heat pumps, pool heat pumps,.
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Address: Botizului 10, Satu Mare, Romania 440101
Telephone: +40 723 482 774

Tim&JoSrl

Business type: retail sales, wholesale supplier, exporter, importer

Product types: photovoltaic modules, solar water heating systems, wind tur-
bines (small), water filtering and purification systems, emergency manual chargers
for GSM for NOKIA, infrared heating panels, sine wave inverters, carbon film heating.

Service types: installation

Address: Str. Donath 107/40, Cluj-napoca, Romania 400331

Telephone: +40744409896; +40745321231

FAX: +40364815643

Wind Power Energy SRL

Product types: wind energy assessment equipment, wind power plants, wind
energy towers and structures (large).

Service types: consulting, design, construction

Address: Zorelelor St. 79, Constanta, Constanta Romania 900562

Telephone: +40 751 22 44 06

FAX: +40 241 55 03 23

Www. Soltech. Ro

Business type: wholesale supplier, importer

Product types: solar thermal energy, solar collectors evacuated tube, solar
collectors flat plate, solar pool heating systems.

Service types: installation

Address: str. Arges 6, EforieSud, Constanta Romania

Telephone: 0040-241-748209

FAX: 0040-241-748209

V.2. Bulgaria

Fortune CP Ltd

We design, manufacture, supply and install renewable energy solutions. Through
our network of branches and distributors we reach Europe, America, Africa and Asia.
Products and systems include Solar photovoltaic panels, solar PV systems, solar DC
fridges, Solar Vaccine fridges, solar air conditioners, solar coldrooms, deep cycle
batteries, charge controllers, emergency power back-up systems, solar wind genera-
tor hybrid systems, hybrid systems for telecom BTS stations, inverters, energy saver
bulbs, LED floodlights and downlights, LED fluorescent tubes, solar street lights, so-
lar traffic lights, solar water heating, solar water pumps, solar billboards, wind tur-
bines, industrial/commercial projects, solar pool heating, solar off-grid systems, ...
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Business type: manufacturer, wholesale supplier, exporter

Product types: Solar photovoltaic panels, solar PV systems, solar DC fridges,
Solar Vaccine fridges, solar air conditioners, solar coldrooms, deep cycle batter-
ies, charge controllers, emergency power back-up systems, solar wind generator
hybrid systems, hybrid systems for telecom BTS stations, inverters, energy saver
bulbs, LED floodlights and downlights, LED fluorescent tubes, solar street lights,
solar traffic lights, solar water heating, solar water pumps, solar billboards, wind
turbines, industrial/commercial projects, solar pool heating, solar off-grid sys-
tems, solar grid-tie systems, solar garden lights, solar cathodic protection systems,
eco-friendly buildings, rural electrification, solar charging stations, residential so-
lar, electric car batteries, electric outboard, hydrogen/fuel cell. .

Service types: Project and system design, installation and commissioning,
energy audit, project financing

Address: Regus House, Victory Way, Dartford, Kent United Kingdom, USA, Malawi,
Mozambique, South Africa, Botswana, Zambia, Zimbabwe, Syria, Tanzania, Indonesia,
Pakistan, Angola, Seychelles , Democratic Republic of Congo, Sierra Leone, Ghana, Phil-
lippines, Tunisia, Honduras, Italy, India , Kuwait, Sudan, Egypt, France, Algeria, Senegal,
Nigeria, Gabon, Turkey, Qatar, Saudi Arabia, United Arab Emirates, Bangladesh, Mexico,
Jamaica, Dominican Republic, Bahamas, Bulgaria, Brazil, Portugal, Mali DA2 6QD

Telephone: 44 1322303070

FAX: 44 1322303072

Web Site: http://www.solar2renewableenergy.com

We are a Bulgarian company hamed Advanced Business Solutions (ABS) and we spe-
cialize in consulting of individuals and companies in the following areas:Management
of energy projects from renewable energy sources (RES) and more specifically Solar
Power Plants. Our services range from consulting on different parts of a project to
a complete “turnkey” solution including selection of a suitable terrain, preparation
of business plan, design, construction and maintenance of a SPP and gathering of all
necessary documents and permits, including a Power Purchase Agreement (PPA) with
the electricity distributing companies in Bulgaria. ABS is proud to be one of a few com-
panies in Bulgaria that has a in-process project for a 1 MW SPP financed with inter...

Business type: Importer

Product types: photovoltaic systems.

Service types: consulting, project development services

Address: 103 G. Delchevblvd. fl. 4, a8 1404 Sofia, Bulgaria, Sofia, Bulgaria 1404

Telephone: +359 892 241 028

FAX: +359 2 489 43 00

Web Site:http://www.abs.bg

Renergon

Product types: photovoltaic modules, photovoltaic systems, solar roofing systems.
Service types: consulting, installation, construction, engineering, project de-
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velopment services, maintenance and repair services
Address: 6 Slivnitza Str., fl. 3, office A1, Plovdiv, Plovdiv Bulgaria 4000
Telephone: 00359 32 570462
FAX: 00359 32 638899
Web Site: http://www.renergon.com

Elhim-IskraJsc

ELHIM-ISKRA JSC was found in 1960 and it has rich experience and approved
traditions in production of lead-acid batteries. The wide production range of start-
ing, tractions, semi-tractions and stationary batteries produced according to the
International Standards, covers the whole field of possible applications on cars,
trucks, tractors, lifting platforms, railway transport, telecommunications, solar
systems and others.

Business type: manufacturer, exporter

Product types: batteries automotive starting, batteries deep cycle, batter-
ies lead acid sealed, batteries lead calcium, batteries lead acid starting, batteries
industrial, Traction, Semi-traction, Stationary Batteries.

Address: 9 IskraStr, Pazardzhik, Bulgaria 4400

Telephone: +359 34 44 17 51

FAX: +359 34 44 42 06

Web Site:http://www.elhim-iskra.com

We are a team of professionals who will offer you all solutions for the overall de-
velopment of photovoltaic park, from finding land to building turnkey. We completed
projects for photovoltaic power plants, wind farms and small hydro power plants.

Business type: electric utility

Service types: consulting, project development services, contractor services

Address: SharPlanina 69, Sofia, Sofia Bulgaria 1000

Telephone: +359 885 35 55 40

FAX: +359 02/9883915

Web Site:http://www.bulres.eu

Stenli-03 Ltd

Stenli Ltd is Bulgarian EPC contractor involved in many energy infrastructure
projects. With more than 10 years of experience our team has developed many
projects for various clients - distribution and trasmission companies, government
and private companies and more. For the past three years we have formed a new
field in our business covering design, construction and O&M of photovoltaic and
hydro power plants. Out experience covers more than 4 MWp of ground mount and
rooftop installations and we are fully capable to work on large scale projects. Our
staff consists of more than 50 qualified electricians and engineers, a team ready to
answer all your needs to the final turning of the key of your project.

Business type: electric utility
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Product types: photovoltaic systems.

Service types: design, installation, construction, engineering, site survey and as-
sessment services, contractor services, maintenance and repair services, testing services

Address:PanaiotVolov 10, Lom, Bulgaria 3600

Telephone: +359899884399

FAX: +359971 6 66 81

Web Site: http://www.stenli-bg.com

We provide expert assistance at all stages of a photovoltaic, wind power or
hydropower project development. We also offer ready projects with all required
documentation.

Product types: hydro energy systems (small), photovoltaic systems, wind
power plants.

Service types: consulting, design, construction, project development servic-
es, research services, site survey and assessment services

Address:Triaditza 5, Sofia, Bulgaria 1000

Telephone: +359 885 70 22 87

Web Site:http://www.geo55properties.com

Satori Consulting Ltd.

We are an international business consultancy base in Sofia, Bulgaria and op-
erating mostly in Bulgaria, Latvia, Romania, Greece and Israel. Our spheres of
expertise include investment and management/operational consulting in develop-
ments projects in renewable energy; recycling; water and waste management;
pharmacy; paper production; IT and innovation. We offer project management and
extensive support, including legal, in mergers and acquisitions.

Service types: consulting

Address: 40-42 Buzludza Str. , Sofia, Bulgaria, Bulgaria

Telephone: + 359 895 447322

FAX: + 359 2 952 6168

Web Site:http://satorico.weebly.com

Business type: retail sales, importer

Product types: wind energy systems (small), wind energy system components (large).
Address: 21 Kjustendilstreet, Sofia, Sf Bulgaria 1680

Telephone: 958 6533

AMEXIM Co.& INFORMCONSULT

Business type: manufacturer, importer, publisher
Product types: alternative homes and buildings, solar air heating systems,
solar water heating systems.
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Service types: consulting, design, installation, construction, engineering,
project development services, research services, architectural design services

Address: P.O.Box 58, Sofia, Bulgaria 1421

Telephone: 359 2 656 945

APEX MM Co.

Business type: manufacturer, importer, publisher

Product types: solar water heating systems, photovoltaic systems, home au-
tomation, energy efficient homes and buildings, water heating systems, assem-
bling of the first 100% efficient electro-injection boilers for central heating.

Service types: consulting, design, installation, construction, engineering, pro-
ject development services, education and training services, research services, site
survey and assessment services, contractor services, maintenance and repair services

Address: 620 Str. No.39, Bojana, Sofia, Bulgaria 1616

Telephone: +359-88-629522

FAX: +359-2-680308

Apex Solar Ltd

Business type: exporter, importer, EPC

Product types: PV modules and system components for PV parks.
Address: 110, Bulgaria blvd. office C. 2. 9. , Sofia 1618, Bulgaria
Telephone: +35929585777

FAX: +35929586136

Atlantic Solar Invest

Business type: Solar Power Plant Developer

Product types: Utility-scale Solar PV Power Plants.

Service types: project development services, financial services
Address: 91 Maritsa Boulevard, Plovdiv, Bulgaria 4000
Telephone: +359 886 242 560

ATM Bulgaria LTD

Business type: retail sales, importer

Product types: wind turbines (large), wind turbines (large).

Service types: consulting, project development services and also assistance services
Address: Osvobojdeniesq - 2/2, Yambol, Bulgaria 8600

Telephone: +359 46 664622

FAX: +359 46 664623

Product types: computer and electronics, development of new products, cel-
lular controllers, 3G, Video - MPEG4.
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Address: 23 Kuklenskoshoseblvd., Plovdiv, Plovdiv BULGARIA 4004
Telephone: +359 32 678390

Business type: manufacturer

Product types: biomass energy products, briquetting machines and briquettes
from wood and agro-residues.

Service types: system installation, system design, consulting

Address: 30 Avitsenast., Sofia, Bulgaria 1124

Telephone: + 359 2 440-123

BIP Euroconsulting Group Ltd.

Product types: photovoltaic systems.

Service types: consulting, project development services
Address: 15, Vitosha Blvd. , Sofia, Sofia Bulgaria 1000
Telephone: + 359 2 988 38 57

FAX: + 359 2 981 08 69

BNNS Solar Systems

Business type: manufacturer, retail sales, wholesale supplier, exporter, importer

Product types: solar thermal energy, solar vacuum collectors, flat plate col-
lectors, heat pumps, design, installation, engineering, research services, Bojlers,
Solar Water Heaters and components, Solar Pump Stations, PV moduls.

Service types: construction, engineering, project development services, research
services, maintenance and repair services, solar pool heating systems, solar thermal
energy, solar water heating systems, solar water pumping system components, solar
charge controllers, Solar Pump Stations, Solar Water Heaters and components.

Address: VasilLevski, 545 str, No 5, Sofia, Sofia Bulgaria 1517

Telephone: +359 (2) 945 45 11

FAX: +359 (2) 945 45 11

Boris Lux

Business type: manufacturer, exporter

Product types: electric bicycle components, energy efficient homes and
buildings, electric bicycles.

Service types: project development services

Address: Sofia 1000, P.O.box 598, Sofia, Bulgaria

Telephone: +359 2 37 98 31

FAX: +359 2 37 98 31

Bulcraft Control Ood

Business type: wholesale supplier
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Product types: home automation, remote home power systems.
Address: 125, Arsenalski Blvd, Sofia, Sofia Bulgaria 1421
Telephone: +35929634670

Bulgaria-Solar. com

Business type: retail sales, wholesale supplier

Product types: PV system istaller. Wholesaler of system components: mod-
ules, inverters, trackers. Solar fields project developnent and management. .

Service types: consulting, design, installation, project development services

Address: 140 Maritsa Blvd. ,Plovdi, Bulgaria 4000

Telephone: +359878 359873

Business type: retail sales, exporter

Product types: wind energy systems (small), photovoltaic systems, hydro-
electric turbines (small), hybrid power systems.

Service types: consulting, installation, research services, maintenance and
repair services

Address: 7 Odrin str. ,Bourgas, Bulgaria 8000

Telephone: 00359894455404

Product types: energy efficient appliances, cogeneration systems, fuel cell
systems, heat pumps, hybrid power systems, photovoltaic systems, wind energy
systems (small <50 kW).

Service types: consulting, engineering, project development services, site
survey and assessment services

Address: 20 ZankoZerkovski str., Sofia, Bulgaria 1164

Telephone: +359-2-9631825

FAX: +359-2-9631825

E-mail: Send Email to CONCIM

Consultia-Bulgaria dotcom

Service types: consulting, project development services
Address: KapitanAndrev 25, Sofia, Bulgaria 1421
Telephone: 00359 2 920 4507

CreoProkoncept Bulgaria Ltd.

Business type: retail sales, wholesale supplier, importer

Product types: energy efficient homes and buildings, alternative home and
building construction materials, CreoProkoncept Insulated Concrete Forms build-
ing system, sustainable building materials.
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Service types: consulting, design, installation, project development services,
education and training services, architectural design services, contractor services

Address: 24, “BratiaMiladinovi” Str., Business Center “ATRIUM”, Office 15,
Varna 9000, Bulgaria

Telephone: +359 52 61 62 05

FAX: +359 52 61 62 05

Dekamex Ltd.

Business type: manufacturer, wholesale supplier, exporter

Product types: water heating systems, tankless water heating systems, solar
water heating systems, water heater tanks - 1000 - 5000L.

Service types: installation, engineering, project development services

Address: 1 DimityrStambolov str. , Plovdiv, Pl Bulgaria 4003

Telephone: +359 32 959 242

FAX: +359 32 959 059

ELDOMINVET Ltd.

Business type: manufacturer, wholesale supplier, exporter

Product types: water heating systems, solar water heating components,
tankless water heating systems, electrical and combined water heaters, cookers,
fireplaces on solid fuel.

Address: VL. Varnenchik 275 A, Varna, Bulgaria 9009

Telephone: +359 52 500349

FAX: +359 52 500347

Elprom Energy Ltd.

Business type: retail sales, wholesale supplier

Product types: photovoltaic systems, wind turbine systems.

Service types: consulting, design, installation, construction, engineering,
project development services, maintenance and repair services, testing services

Address: 26, Morska Str. ,Burgas, Bulgaria 8000

Telephone: + 359 56 84 09 74

FAX: + 359 56 84 09 74

Business type: manufacturer, retail sales, wholesale supplier, exporter, im-
porter

Product types: photovoltaic systems, photovoltaic modules, solar tracking
systems, solar electric power systems.

Service types: project development services

Address: 77 Dunav Blvd, Plovdiv, PL Bulgaria 4000

Telephone: 032/963 629

FAX: 032/962 852
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Energia Ltd

Business type: manufacturer, exporter

Product types: lead acid batteries, industrial batteries, emergency backup
batteries.

Address: Industrial Zone, Targovishte, Bulgaria 7700

Telephone: +359 601 2 22 79

FAX: +359 601 2 65 14

ENERGO-PRO Bulgaria AD

Business type: electricity production

Address: 6, Stefan Stambolov Str., floor 5, Sofia, Bulgaria 1301
Telephone: +359 2 9817050

FAX: +359 (02) 9817021

Energoconsult Ltd

Product types: wind power plants, wind turbines (large), wind energy towers
and structures (large).

Service types: consulting, installation, engineering, site survey and assess-
ment services

Address: lvan Mirchev 8, Stara Zagora, Starozagorski Bulgaria 6000

Telephone: +35942603821

FAX: +35942603821

Energy Solutions S. A.

Business type: manufacturer, wholesale supplier, exporter

Product types: crystalline photovoltaic modules: ES660/QP and ES636/QP.
Address: 1, VladaiskoVastanie, Pernik, Bulgaria 2304

Telephone: +359-76-681471

FAX: +359-76-681474

Florento BG OOD

Business type: manufacturer, wholesale supplier
Product types: biomass energy biofuel.

Service types: consulting

Address: San Stefano Street 12, Haskovo, Bulgaria 6300
Telephone: +359 (0)38 501798

HeliotechCompnay for Energy Eficiency Ltd. Bulgaria

Business type: manufacturer, project, exporter, installation,

Product types: BIOMASS BURNING SYSTEM UP TO 1. 2 MW -HELIOTHERM, So-
lar vacuum tubes collectors HELIOTECH, LED, LED CITY LIGHT CENTER - lighting
management systems.NEW BRAND SOLAR VACUUM TUBES.Worldwide installation of
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hybryd solar thermal plants. .

Service types: Service, project and development

Address: RozovaDolina 3 B P. B. Heliotech, Kazanlak, Bulgaria, China, Ger-
many, Spain and Worldwide installation 6100

Telephone: +359878995579

FAX: +35943182367

INTIEL

Business type: manufacturer

Product types: solar air heating system components, water heating systems,
solar pool heating system components, solar water pumping system components,
air heating system components, refrigerators and freezers, Differential Thermo-
stat, Solar System Controller, Boiler Controllers, Temperature Regulators.

Address: 9 Peter Beron Str., Pomorie, Bourgas Bulgaria 8201

Telephone: 00359898606796

FAX: 0035959632580

INTIEL

Business type: manufacturer

Product types: Dynamic boiler controller, Electrical boiler controller, Con-
troller for ventilation and air-conditioning systems- VENTOKONTROL, Uninterrupt-
ible power supply for circulation pumps UPS, Thermo regulator for motor actua-
tor control, Revolution thermo regulator with phase control, Fan-coil controller,
Weekly programmable thermostat, Refrigeration controllers, Differential ther-
mostat, Solar system controller, Thermo regulators, Level controller, Stair-case
light controller, Electronic phase relay, Programmable time relay,Electronic photo
relay, Electronic humidity relay, design of unique control boards..

Address: 9 Peter Beron Str., Pomorie, Bourgas Bulgaria 8201

Telephone: 0035959633366

FAX: 0035959632580

Metal Technology Group

Business type: manufacturer, exporter

Product types: biomass energy system components, wood burning stoves and
furnaces, biomass energy furnaces, biomass energy boilers, hydroelectric turbines
(large), hydro energy system components (large).

Address: Elemag 30 A, Sofia, Bulgaria 1113

Telephone: +35987576961

NES-New Energy Systems

Business type: manufacturer, wholesale supplier
Product types: water heating systems, solar collectors flat plate, photovol-
taic systems, solar water heating systems, water storage tanks.
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Address: Madara 12, bly, Shumen, Bulgaria 9700
Telephone: 00359/54 874 547
FAX: 00359/54 874 556

New Solar Technologies, Ltd.

Business type: manufacturer, retail sales, wholesale supplier, exporter, importer

Product types: solar collectors evacuated tube, solar pool heating systems,
solar thermal energy, solar water heating systems, solar water pumping system
components, solar charge controllers, Solar Pump Stations, Solar Water Heaters
and components..

Service types: consulting, design, installation, engineering, project develop-
ment services, research services

Address: Industrial zone - ZIENO, Shumen, Shumen Bulgaria 9700

Telephone: +359887997356; +35954832358

OptiEnergy Group

Business type: manufacturer, wholesale supplier

Product types: solar electric power systems.

Service types: consulting, design, installation, construction, engineering, fi-
nancial services, architectural design services, contractor services

Address: Opticentre, 91 Maritsa Boulevard, Plovdiv, Bulgaria 4004

Telephone: +359 886242560

ORTLER Co. Inc.

Business type: manufacturer

Product types: Solar water heating systems, solar water heating components.
Service types: development, installation

Address: Krum Bachvarovdistr 29, Vidin, Vidin District Bulgaria 3700
Telephone: +3599433213

FAX: +35994600550

Polytechnics Ltd.

Product types: biomass energy systems, biomass energy system components, wa-
ter heating systems, solar water heating systems, wood burning stoves and furnaces.

Address: 2 Ilinden Str., Rousse, Bulgaria 7015

FAX: (+359 82)826858

Sinecare Ltd.

Business type: manufacturer, exporter

Product types: DC to AC power inverters, uninterruptible power supplies UPS,
gas turbine electric generators.

Service types: engineering, research services
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Address: 1B Srebarna, Sofia, Sofia Bulgaria 1407
Telephone: +359 2 9681943
FAX: +359 2 9681948

Solar Systems

Business type: retail sales, wholesale supplier, importer, distributor

Product types: solar thermal energy, photovoltaic modules, photovoltaic sys-
tems commercial, photovoltaic systems residential, photovoltaic systems building
integrated BIPV, photovoltaic systems.

Service types: consulting, design, installation, construction, engineering,
project development services, education and training services, research services,
site survey and assessment services, financial services, contractor services, main-
tenance and repair services

Address: NikolajKopernik 27, Sofia, Bulgaria 1000

Telephone: +359 (0)2 873 25 89; +359 (0) 32 954 555

FAX: +359 (0)2 945 45 11

Turbo-C LTD

Business type: manufacturer, exporter

Product types: centrifugal single -stage, multistage pumps; self-priming
pumps; pumps for clear and dirty water, single and two-stage vacuum pumps;.

Service types: centrifugal water pumps- bulgarian manufacturer

Address: Vidin, Bulgaria 3700

Telephone: +359 888 727789; +359 888 963381;

FAX: +359 94 624154

Business type: Manufacturer

Product types: Full range of hydropower equipment: turbines, gates, intake
equipment, penstocks, valves, governors, communication- and control systems,
hydro energy systems, etc.

Service types: Turnkey solutions for hydropower plants: design, manufactur-
ing, testing, installation, supervision and service.

Address: 6, GrivishkoShose Str. , Pleven, Bulgaria 5800

Telephone: +359 64 882 111

FAX: +359 64 882 117
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