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CUMNO3UYM
“"BO3OBHOBJ/ISEMbIE
UCTOYHWUKW SHEPTUN - 2013"

H.Hcmomuna, d.¢.-m.H., J1.Kapakura

Bo306HOBISIeMble UICTOYHUKU SHEPIrun,

npu3BaHHbIe CTaTb a/IbTEPHATUBOW TPAAULMNOHHbIM
yrneBoAopOAHbIM NUCTOYHUKAM, BPSA, N CyMeloT
3aHATb INAUPYIOLLME MO3ULLUKN HA SHEPreTUYeCKOM
pblHKe. XOTS CTPYKTypa 3HeprobanaHca c pasButTmem
BO306HOB/1IS€MbIX UCTOYHUKOB SHEPI MU USMEHUTCS,
OTCYTCTBUE HAAEXKHbIX CUCTEM XPAHEHUS SHEPrUmn
6ypeT NpensTCTBOBaTb MX aKTUBHOMY BHeApeHuto. 060
BCEM 3TOM U O TOM, YTO TaKoe "0CTpPOBHbIe pelieHus",
pacckasanu Hemeukue cneuuanmncTbl. OHM NOAENAUINCH
OMbITOM CBOMX YCMNEXOB M OWM60K B peLueHn BonpocoB
COJIHEYHOM SHepreTUKM.

MockBe 4 HIOHS II0 MHUIHATHBE POCCHIICKO-
TepMaHCKOH BHEIIHETOPIOBOM IaJIaThl ITPOLLUIH
BCTpeud IIpeACTaBUTe/lel HeMeLKUX K POCCHI-
CKHX [IeJIOBBIX KpyroB, OOBeJHHEHHBIX HHTEpPecoM
K COCTOSTHUIO M BOITPOCAM HCIIONIB30BAHUST BO30OHOBIISI-
eMOH SHepreTHKH B Poccuu. llenp BCTpeud — MpeAcTa
BUTb POCCHHCKOM CTOPOHE IOTEeHIIHMA/l HeMeLKHUX TeX-
HOJIOT'HI B 0671aCTH BO30OHOBJISIEMO SHEpPreTHKU, Belb
C TIOBBHIIIEHHEM TapKU(OB Ha 37IeKTPO3HEPTHIo B Poccuu
MO>KeT Ha4daTbCSl aKTHBHOE Pa3BUTHeE aJIETePHAaTHBHOU
SHEPreTHKH. JTO IIOBBIIIEHHE TapupOB KaK KOMIIEH-
cauMs 3aTpaT BIIOJIHE OKMZAEMO IIOC/IeIyeT 3a BBOAOM
HOBBIX CeTel W MOJepHH3AL[Hel CTaporo obopymoBa-
Hus. IIpaBUTenbCTBO PO mpuHAA0 [0CymapCTBEHHYIO
IporpaMmy "DHeproadpdeKTHBHOCTb K Pa3sBUTHe SHep-
reTUKH Ha 2013-2020 roxsr” [1]. [JJokyMeHT ITpU3BaH pas-
paboTaTh MeXaHH3M HafIeXKHOro obecrieueHHsI oOTedve-
CTBEHHBIX IIPefIIpHUATHH TOILIMBHO-3HEpreTH4eCKMMH
pecypcamu. OH BK/IIOYAeT MEPOIIPUATHS, CIPYIIIHPO-
BaHHbIE I10 CEMH pasfenaM, I[e Hapsany C pasBUTHEM
HeTSIHOL, Ta30BOL W YIOJIBHOL OTpac/ell CTOUT pas3BHU-
THe aJIbTePHATHBHOL SHepreTUKH. K ajabTepHAaTHBHBIM
WCTOYHHKAM 3HEPrHHM OTHOCSTCSI BeTPOBble TypOHHEL,
3JIEKTPOCTAHIIUK Ha re0TePMasIbHBIX BOMaX, OKeaHH-
YeCKUX ITPHM/IMBAX U COMHEYHBIX Oarapesx, Ie4d AJIs
CKUTraHHsl 6uomaccel. HecmoTpss Ha pasHoobpasue
KCTOYHUKOB, Pa3roBOP O BO30OHOBIsIEMO SHEPIUU HIeJT
B OCHOBHOM BOKPYT CO/THeUHOH (PV) SHepreTHKH.
brnarogaps Ka’KyILlelcsi IPOCTOTe H3BAeYeHHs
SHEPruH, BO30OHOB/IsieMBble MCTOYHHMKH Ha OCHOBE
cBeToBOM »3Hepruu CoNHIIA TIOAYYHJIM IIHPOKOe
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SYMPOSIUM
"RENEWABLE ENERGY
SOURCES - 2013"

N. Istomina, Dr.Sc. (Phys.-Math.), L. Karyakina

Renewable energy sources which are called

to become alternative to the traditional
hydrocarbon sources hardly will be able to take
the leading energomarket positions. Although
the structure of energy balance will change with
the development of renewable energy sources
the absence of reliable energy storage systems
will prevent from their active implementation.
German experts told about it and about what
the "island solutions"” are. They shared their
experience of advances and mistakes in solution
of the issues of solar power engineering.

eetings of the representatives of

German and Russian Dbusiness

groups unified by the interest in the
condition and issues of the usage of renewable
energy in Russia were held in Moscow on June
4th upon the initiative of Russian-German
Chamber of Commerce. Purpose of the meeting
was to represent to the Russian party the
potential of German technologies in the
sphere of renewable energy because the active
development of alternative energetics can start
with the increase of electricity prices. It is
expected that this raising of tariffs rates as the
recovery of costs will follow the introduction of
new networks and upgrading of old equipment.
Government of the Russian Federation approved
the State Program titled Energy Efficiency and
Development of Energetics in 2013-2020 [1]. The
documentis called to develop the mechanism of
reliable supply of fuel and energy resources for
domestic enterprises. It includes the activities
grouped together into seven sections where
the development of alternative energetics
stands on one level with the development of
oil, gas and coal sectors. Wind turbines, power
stations based on geothermal waters, oceanic
tides and solar batteries, biomass furnaces
refer to the alternative energy sources. Despite
the diversity of sources the conversation of
renewable energy was mostly focused on the
solar (PV) power engineering.
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pacrpocTpaHeHHe B psifie CTpaH. Ha HIpoTssKeHUHU
I10C/Ie/JHEer0 IeCATU/IeTH I MUPOBOM PHIHOK COTHEYHOI'O
$oTO3/1IeKTPUYECTBA eXKerofHO yBeTHuYHUBaIcsa Ha 40%
B rof. OIHAKO OTCYTCTBHE OPraHH30BAHHOIO PBIHKA
IIPOAYKIIUH HOTOBOIBTAUKHU IIPHUBEJIO K CIIafy IIPOH3-
BOZACTBA (GOTOBOJNIBTAMYECKHX CHCTeM. Ba3oBBIN 3ile-
MeHT GOTOBONIBTANYECKHUX CUCTEM — 10Ty IIPOBOIHUKO-
Bas CTPyKTypa, IIpeobpasyrolias CONHEeYHY0 SHePIUIo
B 371eKTpHUYecKkylo. CTPYKTypsl 06beIUHSIOT B GOTO3-
JIeKTpHUYeCcKHe MOIYIH, BBIPabaThIBAIOIIHe MOLIIHOCTD
o 50-200 BT, a coeIHHSISACh B COMHEYHbIe baTapew,
MOZY/IK BBIPAbAThIBAIOT MOIIHOCTb B HECKOIBKO KHJIO-
BaTT. Ha PV-pBIHKe ITpe/ICTaBJIeHbI KpeMHHeBbIe (Wafer
based c-Si) u ToHkoruieHouHble (thin films) conHeu-
Hble MoAy/1Hl. KpeMHHeBble COTHEUHbIe MOAY/IH, MOHO-
(sc-Si) u monmuKpeMHHUeBBle (Mc-Si), 3aHUMAIOT OKOJIO
85-90% MU POBOrO PbIHKA, a OCTa/JIbHbBIe 10-15% mIpomasx
IpuxonsaTcs Ha bonee 3dpHeKTUBHBIE, HO JOPOrHe TOH-
KOIIJIEeHOYHbIe TeTepOCTPYKTYypPHble MOMYIH, Pa3BHUBa-
romuecst OPV (opraHuyeckue) CTPYKTYphl M 6aTapeu Ha
ocHOBe aMopHoOro KpeMHHs (a-Si). IIpeobpasoBarenu
¢ $OTO3/IeKTPHUUECKUMHU KOHIIEHTPATOPAMH B BHE
nuH3 ®penens (CPV - Concentrator PhotoVoltaics) cro-
cobubl mopHATh KIIJI conmHeuHbIX 6aTaper OO IIPOM3-
BOACTBa 250 BT/M?. B TepMaHHUHU 371eKTPOCTAHLIMK Ha
COMHeuYHBbIX OaTapesix BbIpabaTeiBalOT 0 30 I'BT. OTH
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Due to the apparent simplicity of energy
extraction the renewable sources on the
basis of light energy of Sun are widely spread
in a number of countries. Over a period of
the last decade the world market of solar
photoelectricity has been annually expanding
by 40% per annum. However, the absence of
organized market of photovoltaic products led
to the setback in the production of photovoltaic
systems. The basic element of photovoltaic
systems is the semiconductor structure
which converts the solar energy into electric
energy. The structures are integrated into the
photoelectric modules which generate power
up to 50-200 Watts and being joined to the
solar batteries these modules generate power
of several kilowatts. Silicon (wafer based c-Si)
and thin-film (thin films) solar modules are
represented at the PV market. Silicon solar
modules (mono- (sc-Si) and polysilicon (mc-
Si)) occupy about 85-90% of the world market
share and other 10-15% of sales are accounted
for more efficient but expensive thin-film
heterostructural modules - developing OPV
(organic) structures and batteries on the basis
of amorphous silicon (a-Si). Converters with
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Ouopel Mpo3By4yanu B Jokiaange M. A. IlIBupriuxa,
(Research Strategy xommanmuu Solar Valley), BbIcTy-
IUBIIEr0o Ha KoHdepeHIUH "BocTouHast [epMaHHS
KaK XaHM-TeK IUIONafKa [JIsl POCCHICKOro 6usHeca'
B Mockse 23 amipess 2013 roza.

Cpenu pa3paboTYUKOB  (HOTOBOIBTAHYECKUX
YCTPOMCTB, ocobeHHO OPV, mpeobnafaloT HOeanucTH-
yeCcKHe HaCTPOeHHsI, CBSI3aHHBIE C HaJieskIaMU Ha Oyp-
HBII POCT $OTOBOIBTAHMYECKOI0 CeKTOpa 3HEepPreTHKH.
OnmHaKo OTpHIIaTe/bHBIN OIBIT HEKOTOPBIX MHOCTPAaH-
HBIX KOMITaHU, IepeOPUEeHTHPOBABIIHX CBOH IIPOH3-
BOJCTBA Ha BBINYCK GOTOBONBTAMYECKOM MPOAYKLIUHU
MacCoBOTO CIIpOCa, AOJIKeH 3aCTaBUTb YCOMHMTBCSH
OTeueCTBEHHBIX HHBECTOPOB B OBICTPOM OKYIIaeMOCTHU
BJIOSKeHHH.

Bo-TiepBbIX, OTCYTCTBHE OPraHM30BAaHHOIO PhIHKA
IIPOAYKUHH (QOTOBOJIBTAMKH, TO €CTh OTCYTCTBHE
IIMPOKOKM HOMEHKJIATYPbl YCTPOMCTB MacCOBOIO
CIIpoca, MpHBEJIO K CIIaAy IIPOM3BOACTBa (OTOBOJIb-
Tan4ecKHUX cucTeM. CaMbIF KPYIIHBIM HeTaTHBHBIM
IIpUMep - 3aKpbITHe IIPOU3BOACTBA COMHEUYHBbIX baTa-
pel KpyIlHeHIlIero HeMeIKOro IIPOM3BOAUTeNIS 3aBoJa
BOSH. ITocse 6onpurux moteps BOSH B mapre 2013 roga
OOBSIBUJI O CBOEM YXOfie C PBIHKA COJIHEYHOM 3Hep-
reTuku. CroenuaspHoe IoApasgeneHue BOSH Solar
Energy, He BblIepkaB KOHKYPEHLIUH C KUTAaHCKHMH
[IPOM3BOAMTEISIMH, 3aKPbLIOCH [2].

Bo-BTOpBIX, HeSICHBL UICTOYHHUKH QUHAHCHPOBAHH
IIporpaMmMbel. Kak 3asiBHJI B CBOEM BBICTYIIZIEHHH ETOp
[pvHKeBHY, 3aMeCTUTe/Ib JUpeKTopa JernaprameHTa
Pa3sBUTHUS 3JIeKTPO3HEPreTUKHM MHHUCTEPCTBA 3HEp-
reTUKU P®, MUH3HepPro IpeiJjoKHUJIO IIePeIo’KUTh
pellleHHe 3TOM ITpobeMbl Ha perHOoHa/IbHbIE BIACTH.
['ybepHaTOpBI Ha MeCTaXx JO/IKHBI pelllaTh, B IOCTPOKKY
Y pa3sBUTHE KaKMX MCTOYHUKOB 3HEPIUH CIefyeT IIPU-
BJIeKaTh CPe/CTBa, U KOIJA OHU OKYIISATCS. DTO COOT-
BEeTCTBYeT IOJIMTHKe M3MEHEeHHS I1apaMeTpPOB IOCY-
JAapCTBEHHOIO yYacTHs B 3KOHOMMKe CTpaHbl. CTapas
LIeHTPa/IM30BaHHAs CUCTeMa SHeprocHabskeHUs Ipen-
Iosiarajaa, 4To reHepalius, repejaada u cOpIT SHEPruu
HaXO[ATCA B OGHMX pyKax. IIpH AeljeHTpanu3alUu
IOJIKHA IIOSIBUTBCSL 6a3a /I OpraHMU3allUM KOHKY-
PEHTHOrO PbIHKA 3JIeKTPOSHEpPIrHH, KOrAa y MoTpebu-
Te/lel IOSBUTCS BO3MOXKHOCTH BBIOOpA IIOCTAaBIIHKA
3HEPrUM: KpoMe TPAJULIMOHHLIX HCTOYHHMKOB IT'eHePH-
PYIOLIMX KOMIIAaHHUH HM3/HUIIKK SHEPrUH CMOTYT IIpPO-
JaBaTh IIPeAIIPUATHS, BIafe/IblLbl BeTPOreHepHpYyIo-
IIMX CTAHIIUH U CTAHIIUI HAa COTHEYHBIX baTapesx.

H TyT IeNCTBUTeNBHO OIBIT HeMeLIKUX KOMIIAHHH,
HAKOIUIeHHBIM 3a BpPeMs OCYIIeCTBIeHHs B [epMaHUU
[IPOrpaMMEBl 110 BHEJIPEeHHIO COTHEUHOM 3HepreTHKH,
HeoCropyrM. Benp IepMaHMs BKIafblBaeT THIAHT-
CKHe CYMMBI JileHeT B pa3paboTKy HOBBIX TEeXHOJIOTHI
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photoelectric concentrators in the form of
Fresnel lens (CPV - Concentrator PhotoVoltaics)
are capable to increase the coefficient of
efficiency of the solar batteries up to the
generation of 250 W/m?. In Germany the power
stations based on solar batteries generate up to
30 GW. These figures were made in the report
of I.A.Shvirtlih, (Research Strategy of Solar
Valley), who spoke at the conference "East
Cermany as a high-tech playground for Russian
business" in Moscow on April 23, 2013.

Idealistic views predominate among the
developers of photovoltaic devices especially
OPV in connection with the hopes of the
explosive expanding of photovoltaic energy
sector. However, experience of some foreign
companies which reoriented their production
toward the release of the mass-market
photovoltaic products compels domestic
investors to doubt in quick recoupment of
investments.

First of all, the absence of organized market
of photovoltaic products, in other words
the absence of wide range of mass-market
devices, led to the setback in the production
of photovoltaic systems. The largest negative
example is the closure of solar batteries
production of the major Cerman manufacturer
BOSH. After bad losses in March 2013 BOSH
announced that the company was going to leave
the market of solar power engineering. The
special department - BOSH Solar Energy was
closed not being able to meet the competition
with Chinese manufacturers [2].

Secondly, sources of the Program financing
arevague. Yegor Grinkevich, Deputy Director of
the Department of Electric Power Engineering
Development of the Ministry of Energy of the
Russian Federation reported in his speech
that the Ministry of Energy suggested to pass
the solving of this problem to the regional
authorities. Governors at the local levels will
have to solve the issue about to the construction
and development of which energy sources
the funds should be employed and when they
will be repaid. It corresponds to the policy of
parameters change of the state participation
in national economy. Old centralized system
of the energy supply assumed that the
generation, transfer and sale of energy were in
hands of single party. With decentralization
the base for organization of competitive
electric energy market should arise when the
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M HHHOBalMM. O6Ias cyMMa HMHBECTHLUI B chepe
HAy4YHO-HCCI/IeIOBATEIbCKOM IeSTeIBHOCTH COCTaBIIsieT
70 MnpA. eBpo Io AaHHBIM 2010 roza [3]. COBOKYIIHBIH
0obbeM 3aTpaT B IIPOM3BOACTBO COMHEYHBIX MOIY/IeH
BKJIIOYAeT CTOMMOCTb ITPOM3BOACTBA MOAYJISI KU CTOH-
MOCTb €T0 YCTAaHOBKH (CTOMMOCTb HHBEpPTOpa, CTOMMOCTh
CTPOUTEIBHO-MOHTAKHBIX PaboT).

HHAVBUAYaIbHBIE ITOTPEOUTENHN HCIIONB3YIOT AJIb-
TEPHATUBHYIO SHEPTHIO B IOMAaX CBOEro IIPOKHUBAHHUSL.
B 3aBHCHMOCTH OT HX 3alIPOCOB QOTOBOJIBTAHUECKIIE
CHUCTEMBl PA3MUYAIOT II0 MOIIHOCTH. [ YacTHBIX
BJIaJIe/IbLIEB CO3JAIOTCS CHUCTeMBl HMHIHBUAYAJIBHOTO
[I0JIb30BAHUS, Ubs MOIIHOCTb He IIpeBblmaeT 20
KBT. 370aHHSI KOMMEpPUYECKOro Ha3HAueHHs, IIKOJIBI,
OONPHUILIBI, TOPrOBBlE CETH HCIIOAB3YIOT KOMMepdUe-
CKHe CHCTeMBbl MOIIHOCTBIO A0 1 MBT. KomIiieKCHEIE
CUCTeMBI ITPOMBIIUIEHHOTO Ha3HAUYeHUsI MOLIHOCTBIO
ot 1 mo 10 MBT ycTaHaB/JIMBAIOT HEIIOCPeACTBEHHO Ha
3aHUS WIM Ha 3eMJle. B CHMIIO3MyMe MPHUHSIIA y4a-
ctre KoMmaHus Ausbau- und Montageservice Michael
Quaas, koTopas y cebs B [epMaHuu IIprobpesnia U3BeCT-
HOCTH 6y1aromapsi BBICOKOMY KauecTBY BBIIIOTHEHMHS
paboT 110 yCTaHOBKe COMHEYHBIX IIaHe/IeH Ha 3AAHUSIX.
Kommnanwus Ausbau- und Montageservice Michael Quaas
TOTOBA IPeJJIOKUTh POCCHMCKHUM BJIaJIeNbIIaM KOM-
MepuecKUX 3JaHHN CBOHU YCIYTH IO CTPOUTEIbCTBY
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consumers will have opportunity to choose the
energy supplier; energy excesses besides the
traditional sources of generating companies
will be sold by the enterprises, owners of
wind-generating stations and stations based
on solar batteries.

And indeed, the experience of German
companies gained over the period of fulfillment
of the Program of Solar Power Engineering
Implementation in Germany is undisputable.
Cermany invests vast amounts of money into
the development of new technologies and
innovations. Total amount of investments in
the sphere of research activities is 70 billion
EUROs as of 2010 [3]. Aggregate volume of the
expenditures connected with the production
of solar modules includes the cost of module
manufacturing and cost of its installation
(cost of inverter, cost of construction and
assembling operations).

Photovoltaic systems differ in capacity
depending on the consumer requirements.
Individual consumers use the alternative
energy in houses where they reside. The
systems for individual use are produced for
them; their capacity does not surpass 20 kW.
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M MOHTa’Xy H3[e/IUK a/IbTePHAaTUBHOM SHEPreTUKHU. A
KOMIIaHHUS Maicom Quarz, clenuaad3HpyoLIascs Ha
roctaBke $pabpHUK I0A KIHY /I8 MUKPOJIEKTPOHUKH
1 COJTHEYHOM MHJIYCTPHH, Y’Ke MMeeT OIbIT BeJleHHs
YCIIEIIHBIX ITPOEKTOB B Poccuu, paboTas COBMeCTHO
¢ poccurickor komraHuer ESTO Russia. Komnanus
Maicom Quarz BiajeeT 3alaTeHTOBAHHON TeXHOJIO-
rHell IPOKM3BOACTBA ONTHYECKHX BOJIOKOH, 3/IeMeHTOB
COJTHEYHOM MHAYCTPUH U HAHOTeXHOJIOTHH.

PV-HampaB/leHHe aJIbTepDHATHUBHOM 3HepPreTHKU
IIO-TIPESKHEeMY OCTAaeTCsl aKTYa/IbHBIM pellleHHeM I
OTJ/IEHHBIX PETHOHOB C JePHUIIMTOM IIOCTABOK 3JI€K-
Tpo3Hepruud. Ho Hamo MMeTh B BUAY, YTO MHOXKECTBO
CyILIeCTBYIOIIMX BapHallUH HeceTeBBbIX YCTAHOBOK COMI-
HEYHOM SHepruM, paslhyasick Mexay cobor dyacTo-
TaMHU U CMellleHHeM $a3, OKa3blBalOTCS He 06beAHHsIe-
MBIMH B OIHY 0611y10 ceTb. [Iof06HbIe H30THPOBAHHbIE
OT SHepreTHYeCKHX CeTer TeXHHYeCKHe pelleHUs
B [epMaHUU IIONyYU/IM Ha3BaHMe — "OCTPOBHBIE pellle-
HUS'. B 3TOM HaIpaB/leHUU IIPefCTaBIIsSIeT HHTepec
IIPOAYKIIMS KOMITAaHHMH Meier-NT. KoMIIaHHS CIIeLIH-
AJIM3UPYETCS Ha IT0OCTaBKaX KOMIIAKTHBIX YCTaHOBOK
[/1s U3MEPEeHMS W PerucTpallMy IIapaMeTPOB OKpYsKa-
IOILel Cpeflbl B MeTeOPOJIOTHH, THIPOIOTHH, CeTbCKOM
XO34MCTBe M A/ILTePHATHUBHOM SHEpPreTHKe, JAaTYHKOB
IJI. CONTHEYHOM MeTPOJTIOTMH, PaHHero obHapysKeHUs
[IO’KapoB, M3y4YeHMs KIHMMarta. [JaTYMKH KOMIIAHMH
Meier-NT ycTaHOB/IeHBI B y[a/leHHBIX OT 3HeproceTer
MecTax (mecax HopBeruu, mycTBIHHBIX beperax Uuim),
OHM PeryisipHO 4epe3 HMHTepHeT IlepefJaioT NaHHEBIe
0 TeMIleparype, ocaJKaX, BeTpe, reofMHAMUKe IUIMT.
9TU "OCTPOBHBIE pellleHHs paboTatoT 5-6 yieT 6e3 Koo
HUTe/IBHOM 3aMeHBl aKKyMY/ISITOPOB, IIOAIIUTHIBAasI UX
OT CONTHEeYHBIX OaTaper, YCTAaHOBIEHHBIX PSJIOM C U3Me-
PUTENbHBIMH CHCTeMaMHM. Takas MeTeOCTaHLMS IIOTpe-
6s1s2eT 100 MBT B fleHb. Tak>ke KOMIIaHU S Meier-NT BBIITY-
CKaeT [/1 MHIUBHAYAIbHBIX IIO/Ib30BaTe/ler JAaTUHKH
KOHTPOJISI COBCTBEHHOI'0 SHEProroTpebeHusI.

OmbIT HeMeLKHUX KOJjjieI TOBOPUT O TOM, 4YTO
C BBOJOM BO300HOB/ISIeMBbIX HCTOYHHKOB 3HEPTrUHU
yIpaBjeHHe DJSHepPreTUYeCKMMHM CeTIMH CTaHO-
BUTCS HeCTabuIbHBIM. Hy>KHBI HOBBIE aIlIIapaTHEIe
pelleHHs U YCTPOMCTBA peryaupoBaHud. Eme B 70-e
roagbsl XX Beka P.Qyinnep mepBbIM pa3paboTas KOH-
LN U0 I7106aJbHON SHepreTUYecKOHM CeTH, KOTO-
pasi [OJKHA CBSI3aTh pacIpefie/leHHble BO30OHOB-
JsileMble Pecypchl, IIOAK/IIYAS K HUM HaceJeHHe. A
P.MeTKaNdp IIpeIosKUI ob03HaueHUe 3TOHU CeTH -
JHepHeT, 110 aHaJoruu ¢ MuTtepHer. Kak MHTepHeT
obragmaeT TMraHTCKUM IIOTEHILHMA/JIOM XpaHeHUS
JaHHBIX, TaK U DHEPHeT JOJI’KeH XPaHUTh 3HePIuio.
Ho BOT 3T0-TO 0OKa3aJjiock HeBO3MOXHBIM. Ha myTu
Pa3BUTHS COTHEUHOM 3HepPreTHKH BCTaeT Iperpaza
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Commercial buildings, schools, hospitals,
distribution networks use the commercial
systems with the capacity up to 1 MW. Complex
systems for industrial purposes with capacity
of 1to 10 MW are installed directly on buildings
or on the ground. Michael Quaas Company
participated in the symposium; this company
is well-known for the execution of high-quality
works on the solar cell panels installation
on buildings. Michael Quaas is willing to
offer skills and services associated with the
construction and installation in the sphere of
electronics and alternative power engineering
to the Russian owners of commercial buildings.
Maicom Quarz Company which specializes in
the turnkey projects for the microelectronics
and solar power engineering already has
experience in the execution of successful
projects with the Russian ESTO company.

There are different variations of non-
network installations which use the solar
energy. They differ in frequency and phase
displacement; they are not integrated into
the shared network. This PV sector remains
important for the remote regions which have
shortage of electric power supply. Similar
technical solutions isolated from the energy
networks are called "island solutions" in
Cermany. In this area the products of Meier-NT
are of interest. The company specializes in
the supply of sensors for solar metrology,
climate, early fire warning. Meier-NT sensors
are installed in the places which are remote
from the energy networks (forests of Norway,
isolated shores of Chile); they transmit data
about temperature, precipitations, wind, and
geodynamics of plates via the Internet on a
regular basis. These "island solutions" work for
5-6 years without the additional replacement
of accumulators supplying the power of solar
batteries installed near the measuring systems.
Such weather station consumes 100 mW per
day. Also Meier-NT produces the sensors of
control of personal power consumption for the
individual users.

Experience of German colleagues suggests
that with the introduction of renewable
energy sources the management of energy
networks becomes unstable. New software
solutions and adjustment elements are needed.
In 70s of the 20th century R. Fuller was the
first developer of the concept of global energy
network which was supposed to unite the
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B BHJe OTCYTCTBHS YCTPOMCTB ee IJIMTEeJIBHOIO0 Xpa-
HeHUS [4].

Jlist HaJesKHOro sHeproobecrieueHHs! HY>KHO pas-
BHMBaTh CUCTeMBl HaKOILJIEHHS M XPaHeHUs SHEePIUH:
TepMHAYeCKHe, XHUMHUYeCKHe, THAPO- U IIHeBMaTH-
yeckre. HeobxoguMo co3maHHe KIACTEPOB, 06bequ-
HSIONIMX ITPOM3BOACTBA M obopymoBaHUe, paboraro-
II1e Ha BO30OHOB/ISIEMBIX UCTOUHHKAX SHEPrUU. Bemb
II0Ka IIPOM3BOACTBeHHAs LIeIIOYKa BK/IIOYAeT TPH 3jle-
MeHTa: IIOJYIIPOBOAHMKOBbIE CTPYKTYPhl — MOLYIH -
naHenu. Ee HeobXoAMMO PpacIIMpPHUTH: IIONTYIPOBO-
JHHKOBBIE CTPYKTYphl — MOAYIU — HaHenIu - PV g
SKA3HU U U1 3MaHUHU — 3/IeMeHThbl XpaHeHHU I SHepr1H.
IIpencraButens komnaHuu SOLAR VALLEY, ananu-
3Upys NPUYMHBL Heyzad, IIpec/efyoIIuX HeMelKHUX
IIPOM3BOAMTE/IEH COTHEUHBIX 6aTaper, BRICKA3all CBOe
MHeHMe. COrJIacHO eMy, OTCYTCTBHE OpPraHH30BaHHOIO
PBIHKA, ITOZO6HOTO aBTOMOOMIIECTPOUTEIBHOMY, IIPH-
BeJI0 K IOPa’kKeHHI0 B KOHKYPEHLIMH C KUTAaHUCKHUMH
[IPOU3BONUTENSIMHU. [IpOM3BOAUTENIIM HY’KHA OpHeH-
TallMs Ha KOHKPeTHOro 3akasuuka. Kommnanus SOLAR
VALLEY crenManusvpyeTcss Ha afalTallMd IOTpe-
buTens K sHeprocucreMaM. B chepe ee 3agau - pas-
paboTka peKOMeHJALMI II0 BHeAPEHUIO PV-cucTem
B 3JaHU4, IIOJCOeAMHEHHUS K SHePreTUYeCKUM CeTSAM,
BBIOOP ONTHMAJIBHBIX JSHEPreTHYeCKUX PekKKMOB
paboThl MHAWBUAYAJIBHBIX II0/Ib30BaTe/ekl, BOIIPOCH
3HeproMeHe/’)KeMeHTa.

TocymapcTBeHHas IporpaMma IIO0 3HEpreTHKe,
npuHaTas B IepmaHuu, mpepgycmaTpuBaeT K 2050
rofly MOJHBIM OTKa3 OT aTOMHOM 3HEPreTHKH U Iepe-
XOJI, Ha UCII0/Ib30BaHIeE BO30OHOB/IsIEMBIX HCTOUHHUKOB
3HepruH, B TOM YMCJIe COJIHEYHOro (HOTOIIeKTpUYe-
CTBA B KayeCTBe OJHOIO M3 OCHOBHBIX MCTOYHHKOB
3Hepruu. B COOTBETCTBHMM C 3TUM CHMCTeMa pacIpe-
IeneHUs! 3Hepruu (smart grid) TpebyeTr ycoBepuieH-
CTBOBAHMS. YueT IOTpeb/leHUs] 3JIeKTPOSHEpPrUHU
(smart metering), 6anaHC MeXAy IIPOH3BOLUTEIEM
U notpebutenem 3nekTpo3Hepruu (gird intelligence),
aBTOMAaTH4YecKoe BbICTaBJIeHHe CYeTOB JO/IKHBI OBITH
pa3paboTaHBbl C y4eTOM IlepeMeH B cdepe morpebie-
HUS SHepruu. IlogmepskuBasi ajabTepHAaTUBHYIO 3Hep-
TeTHKY, IIPAaBUTENbCTBO [epMaHHUHU Cyb6CHIHPOBAIO
[IPOM3BOAUTE/NIe CO/HEeYHOM 5Hepruu, IOBBILIAS
Tapubl Ha ee IOKYIIKY. Co37anack MapafoKcaabHas
CUTYyaLlYsi: Hace/leHHe II0KYIIaJI0 SHePTHIo y Tpa uLiv-
OHHBIX IIOCTABIIMKOB 10 HU3KKMM Tapudam, a Ipoja-
BaJIO UM SHEPrHIO, IIPOM3BeeHHYIO Y Cebsi C IIOMOIIBIO
PV-monyneH, 1o 6onee BBICOKUM Tapudam. ITo3TomMy
He Tak OaBHO [.DTTHHTep, EBpOKOMHMCCAp II0 3HEpre-
THKe EBpocoro3a, pekoMeHMoBa/l [epMaHHM yCTaHO-
BUTb KBOTHI MJIM JINMUTBI Ha MOAAEPKKY BO30OHOBIIS-
eMBbIX HICTOYHHKOB [5].

i g

distributed renewable resources connecting
people to them. And R. Metcalfe suggested
naming this network Enernet by analogy with
the Internet. As well as the internet has huge
potential of data storage the Enernet was
supposed to store the energy. But this concept
turned out to be impossible. The absence
of instruments of energy storage stands in
the way of development of the solar power
engineering [4].

It is necessary to develop the systems
of energy generation and storage (thermal,
chemical, hydro- and pneumatic systems) for
the reliable energy supply. Creation of the
clusters which integrate the production and
equipment operating on the basis of renewable
energy sources is required. Currently the
production chain includes three elements:
semiconductor structures - modules - panels. It
must be expanded: semiconductor structures -
modules - panels - PV for life and buildings -
elements of energy storage. SOLAR VALLEY
representative passed his opinion analyzing
the failure origins of Cerman manufacturers
of solar batteries. According to his opinion
the absence of organized market similar to
the automobile market caused the defeat in
the competition with Chinese manufacturers.
Manufacturers need to be focused on the
particular customer. SOLAR VALLEY specializes
in the adaptation of consumer to the energy
systems: development of recommendations on
the installation of PV systems in buildings,
connection to the energy networks, selection
of the optimal energy modes of individual
users operation, energy management issues.

State Program in Power Engineering
approved in Cermany provides for the complete
refusal of the nuclear power engineering and
transition to the usage of renewable energy
sources including the solar photoelectricity
as one of the main energy sources by 2050.
According to it the system of energy distribution
(smart grid) requires improvement. Accounting
of electric energy consumption (smart
metering), balance between manufacturer and
consumer of electric energy (gird intelligence),
automatic billing must be developed taking into
account the changes in the sphere of energy
consumption. Supporting the alternative power
engineering GCerman government subsidized
the manufacturers of solar energy raising the
prices connected with its purchase. Paradoxical
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[TosTOMY "OCTpOBHBIE" PelleHHs Ha CerofHSIIHUN
IeHb OKa3aJTHUCh CaMBIMH BOCTpPe6OBaHHBIMH, OCO-
OeHHO IJIsI MUTaHUS CeJIbCKOXO3SIICTBEHHBIX YTOAMH,
YAQIEHHBIX OT JTHHHUM 3JeKTpoIepefad M Ta3oIIpo-
BOZOB. [lasiee CIefyIOT IPOEKTHl "YMHBIM HOM', CHHU-
SKaroIye GUHAHCOBBIE 3aTPATHl HA IIOKYIIKY HEPIHH.
BMecTe ¢ TeM 3HAYUTEIBHYIO LOJIIO PHIHKA CTAIH 3aHU-
MaTh yCTaHaBIHBaeMble Ha 3eMse PV-CTAaHIIMM MOII-
HOCTBIO HeCKOJIBKO JeCSITKOB MeraBaTT. [epMaHcCKasi
CTOpOHA HafleeTCsI Ha MHTePeC CO CTOPOHBI POCCHUIICKUX
IpelIpUHUMATeNel, OPHeHTHPYSCh Ha ITTyboKMe ABY-
CTOPOHHHE HAay4YHO-TIPOH3BOCTBEHHEIE CBSI3H.
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situation occurred when people bought the
energy from the traditional suppliers at
low prices and sold the energy which they
produced using the PV modules to them at
higher prices. Therefore, recently G. Oettinger,
European Commissioner for Energy of European
Union recommended Germany to set the
quotas or limits for the support of renewable
sources [5].

Therefore, currently the "island solutions"
turned out to be the most strongly sought-for
especially for the supply of agricultural lands
which are remote from the power transmission
lines and gas pipelines. "Smart home" projects
which reduce the financial expenditures
connected with the energy purchase follow
them. Alongside with that, PV stations
installed on the ground with the capacity of
several tens of megawatts started to occupy the
considerable market share. German party hopes
for the interest from the Russian entrepreneurs
focusing on the deep bilateral research and
manufacturing relations.

JIABEPHBIM JUOJHBIM MOAY/Ib MOIIHOCTBIO

OO 6 KBT

H3JIVHAIOILIEE 3EPKAJIO

H.T.bacos ¢ cotpyaHukamu ®UAHa B koHLe 60-x

Komnanus DILAS 06bsiBMAA O BbINYCKE HOBOTO
ANOAHOTO NA3epHOT0 MOAYAA, COCTOALWEro
W3 HeCKONbKUX ANOAHLIX 6apos. Mogynb cno-
cobeH nepefaBaTb W3NyYyeHUe MOLHOCTHLIO
110 6 KBT C ANMHOIA BOAHBI 976 HM (WwMpuHa
CnekTpa He mpesbiwaeT 10 HM). JlazepHas
cMcTeMa UMeeT Myyok BbLICOKOTO Kayectsa —
22 MM-Mpag.

NasepHbd AUOAHBLIN MOAYAL BLIMOAHEH
B BUAE WMCTOYHMKA W3NyyeHus 6e3 BCTpO-
EHHOTO WCTOYHWKA MUTAHWS, a Takxe 6e3
oxnaxzeHns (xota DILAS  pekomeHgyeT
napameTpoB

onpepeneHHble 3Ha4eHUsa ang
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YCTPOWCTB BOAAHOTO OXNax[eHus). Takas
0071€rYeHHas KOHCTPYKLMA AUOJHOTO fazepa
npefocTaBaser CUCTEMHbIM WHTerpatopam
BO3MOXHOCTb FNy60OKO WHTErpupoBaTh Naszep-
HOe YCTPOWNCTBO B CBOW MawWwHbl. Mogynb
OCHAILeH  BHYTPEHHUMU  INEKTPOHHLIMU
CEHCOPHLIMU  3NIeMEHTaMK, KOTOpble  KOH-
TPONIMPYIOT TakKue BAXKHLIE XapaKTepUCTUKM,
Kak BAAXHOCTb, Temnepatypa paboyero
TOKa M Apyrue napametpul, obecneunsaio-
e 6e3onacHyl 3Kkcnayatauuio npubopa.
Kpome TOro, yCTpOWCTBO OCHALYEHO BCMOMO-
raTteNbHbIM TaK Ha3biBaeMbIM y4OM-NNN0-
TOM, CAYXaWMM AN NO3ULWOHUPOBAHUS
uenu (oAMHa BOAHBI 650 HM, MOLWHOCTDL
MeHee 1 MBT).

Mogynb npefHasHayeH pAas onepauui
0611LL0BKM, NANKM, 3aKANKK U CBAPKK Tenno-
NPOBOAHOCTbIO. MHTepdeiic BOMOKHA Ha
0CHOBe pa3bema QD obneryaet obbefuHeHNe
3TOr0 Na3epHOro YCTPONCTBA C MHOTMMM KOM-
Mepyeckn AOCTYMHLIMKW 06pabaTbiBalOWNMN
WHCTPYMEHTaMK.

www.DILAS.com

TOfOB BbICKA3aNN MAEK CO3AaHWUS nasepa, pas-
BVMBAIOLIETO BLICOKYIO MOLWHOCTL. TOTAQ OHM
Ha3BaiW ero "w3nyyarolwmm 3epkanom”. Bbim
CAenaHbl nepeble paboTbl HA MOAYNPOBOAHUKAX.
Motom 3Ty Temy 3a6buin. A B Hayane 90-x rogos
B epmaHun poktop A. TU3eH npeanoXxun noxo-
XYI0 TEOMETPUIO B MPUMEHEHUN K TBEpAOTENb
HoMy nasepy. CerogHs AMCKOBbIE Nasepbl — 370
OYeHb pa3BuTas TexHonorus. Mo oueHkam 3apy-
BeXHbIX CMeuManncToB, C OFHOTO [AMCKOBOrO
Na3epa MOXHO CHUMATb A0 HECKOMbKUX COTeH
KMN0BATT MOLUHOCTU W3Ny4eHns. YXe peanuso-
BaHbl AMCKOBblE NA3epbl MOLWHOCTbIO MOpsAKa
25-30 kBT, Ha ouepeayn — 100 kBT. Ceiyac rnae-
HbIi UX KOHKYPEHT — BOJIOKOHHbIE 1a3epbl, W 3Ta
KOHKYPEHLMS BECbMA MPOAYKTUBHA, TaK KaK KaxK-
Obi TMN Na3epa MMeeT CBOW NpeuMyLiecTsa.
Y BMCKOBOTO Na3epa — Na3epHblii MY4OK 0YeHb
XOPOLLEro KaYecTBa, y BOOKOHHOIO = 04YeHb Npo-
CTas ONTHUYeCKas Cxema.
Mo matepuanam ctatbm E.fofyHOBOW
*/lazepHas BbiCTaBKa B MIOHXEHE",
0ny61MKOBaHHOM B raseTe
"Hayka B Cubupu”, 2013, N23(2908).c.6.




