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Puc. 1. Hoswiii mun 2azozenepamopnou TIL]:
1 —monka, 2 — komen,; 3 — copenxa,; 4 — 3010yn08umeins, 5 — oxaaoumens 2a3a,
6 — cenepamop 2aza, 7 — napoeas mypouHa 6e3 konoencamopa, 8 — 6ax — aKKyMyasamop
mennomul,; 9 — dsueameny Cmupaunaa ¢ 21eKmpo2eHepamopom

JHoctouHCcTBO Takoi cxembl TOIL] ¢ razorenepanueit 6MoMacchl UM OT-
XOJIOB B HAIIMX BUXPEBBIX alllaparax U COKUTAHUEM ITOJIYYEHHOI'O ra3a B KO-
TJIE JIs1 TOIa4u C HEro Imapa Ha MPUBOJ TapOBOM TypOUHBI CPETHUX U JTaXKE
HU3KHUX JIaBJICHUH 0€3 KOHJIEHCATopa, C YTWJIM3AIUeH TeIUIOThl €€ BBIXJIoIa
Ha OTOIJICHHE W MPOMBINIJICHHBIE 1€, COCTOUT B COXPAaHECHUU HEOOIBIION
MOIITHOCTH 3JICKTPOTCHEPAIIUU TPH JHOOBIX OTKIIOYEHUHUSX OCHOBHOTO 000-
pynosanus TOIl u razoreHepaTropa Ha HECKOJIBKO YacOB U JIaXKe CYTOK, a Ta-
K)K€ COXpaHEHUsI HEOOJIbIIION OTOMUTEILHON Harpy3KH.

VIIK 620.9:662.6
COBPEMEHHOE COCTOSIHUE KOTEHEPAIIMUA B
POCCHH: OB30P NYBJIUKAIIUM, MEPCIIEKTUBHBIE
HAIIPABJIEHUSI UCCJIETOBAHUN
KazakoB A.B., k.T.H., 3aBopun A.C., 1.T.H.,
Hosocenbnes I1.}O., TaGakaes P.b.
TOMCKUI NMOJUTEXHUYECKUN YHUBEPCUTET, I'. TOMCK
E-mail: kazakov@tpu.ru

Bonpochl aeneHTPAIM30BAHHOIO JHEProCHAOKeHHsl JHepreTruye-
ckoi crpareruu Poccun Ha nepuon 1o 2030 rona

[Ipunsitas B Poccun Konnenuus nmepexoja Ha MHHOBALIMOHHBIN MYTh
Pa3BUTHS DKOHOMHUKM TPENyCMaTpPUBACT MEPEXOJ] CTPaHbl OT AKCIOPTHO-
CBIPEBOI0 K PECYpPCHO-MHHOBAIMOHHOMY Pa3BUTHUIO C KAYECTBEHHBIM 00-
HOBJICHHEM SHEPreTUKH (KaK TOIUIMBHOM, TaK U HETOIUIMBHOM) M CMEXHBIX
otpacinei [1].

B Oneprernueckoit crparerun Poccun Ha nepuon no 2030 roga oxHon
U3 3a/1a4y SBJSIETCS MOJIEPHU3ALMS U CO3JaHUE HOBOW SHEPreTUYECKON HH-
bpacTpykTypsl Ha OCHOBE MACIITAOHOrO0 TEXHOJIOTMYECKOr0 OOHOBJICHUS

321



Duepzopecypcocbepesicenue

SHEPreTUYECKOT0 CEKTOpPA YIKOHOMUKHU CcTpaHbl. OTmevaercs [ 1], uTo sHepre-
THYecKass 0€30MacHOCTb SBISETCA OJHOM U3 BAXKHEUIIUX COCTABJISAIOLIMX Ha-
HUOHAILHOM Oe3onacHocTu cTpaHbl. ObecnedeHue sHepreTuueckor 0e30-
MMACHOCTU ONPEAENSETCA PECYPCHOM AOCTAaTOYHOCTHIO, JKOHOMUYECKON JOC-
TYITHOCTBIO, SKOJIOTMYECKOM M TEXHOJOIMYECKON NONYCTUMOCTBIO. Pecypc-
Hasi JOCTaTOYHOCTh onpeneseT (u3n4eckue BO3MOKHOCTH 0e31e(pUIUTHOTO
o0ecrieyeHus SHEPropecypcamu HalMOHATBHOM 3KOHOMHKHA M HaCEJICHHS,
HKOHOMMYECKasi JOCTYMHOCTh — PEHTA0EIbHOCTh TAKOro OOECHedYeHUs IMpu
COOTBETCTBYIOIIEH KOHBIOHKTYpPE II€H, DKOJOTMYECKAS U TEXHOJIOTMYECKas
JOMYCTUMOCTh — BO3MOXXHOCTb JOOBIYM, MPOU3BOJCTBA W MOTPEOICHUS
DHEProOpeECYPCOB B PAMKAX CYIIECTBYIOLIMX HA KAXIOM 3Talle TEXHOJOTHI U
HKOJIOTUUECKUX OTpaHUYEHUN, ONMpeAessiomuX 0e30MacHOCTh (G YHKIHOHU-
POBaHUS SHEPreTUYECKUX 00BHEKTOB [1].

ITo utoram peanuszanuu JHEpreTUYECKon crpareruu Poccun Ha epuon
10 2020 rona cymiecTByOT podiemMbl, orpakéHHbie B Ctparerun-2030:

— craboe pa3BUTUE JHEpPreTUUYecKod HMH@pacTpykTypbl B Bocrounoi
Cubupu u Ha Jlansnem Bocroke;

— HEJIOCTAaTOYHO AKTHUBHOE DPa3BUTHE BO30OHOBISIEMON SHEPreTUKU U
MCIOJIb30BaHUSI MECTHBIX BUJOB TOIUIMBA B PErMOHAIBHBIX HEPreTHUECKUX
OanaHcax;

— HEJIOCTaTOYHOE Pa3BUTHE MAJIOW DSHEPre€TUKUM M HHU3Kas BOBJICYEH-
HOCTb B JHEProdallaHChl MECTHBIX MCTOYHUKOB SHEPrMU PETHOHAJIBHOrO U
JIOKAJIbHOTO 3HAYEHUS.

B kadecTBe MpPUOPUTETHHIX HANpPAaBICHUNA HAYYHO-TEXHUYECKOTO IPO-
rpecca B 3HepreTudeckom cektope B Ctparernn-2030 BbIIEIEHBI:

— CO3/1aHHE U NIMPOKOE BHEIPEHUE KOMIUIEKCA TEXHOJIOIMYECKOro 000-
PYIOBaHMUS HAa MOAYJIBHOW OCHOBE JJII HOBOI'O CTPOUTENIHCTBA M IEPEBOAA
CYIIECTBYIOIMX UCTOUHUKOB TEIJIOCHA0KEHUSI HAa KOT€HEPAIMOHHYIO OCHOBY;

— pa3BUTHE TEXHOJOTUN MCHOIb30BaHUS BO30OHOBIISIEMBIX UCTOYHUKOB
AHEPrUH, a TaK’Ke MHOTO() YHKIIMOHAJIBHBIX SHEPreTUYECKUX KOMILJIEKCOB IS
aBTOHOMHOI'O 3HeprooOecrnedeHus MorpeduTeneil B pailoHaX, HE MOAKIIO-
YEHHBIX K CETSAM LEHTPATU30BAaHHOTO SHEProCHa0KEHHUS;

— ocBOeHHE I(PGHEKTUBHBIX TEXHOJOTHM CETEeBOr0 AJIEKTPO- U TEIIo-
cHaOxeHMs Ha 6a3e BO30OHOBIISIEMbIX UCTOYHUKOB DHEPTHUU;

— pacIIMpeHne TPOU3BOICTBA U UCIOJIb30BAaHUSI HOBBIX BUJOB TOILINBA,
MOJIy4aeMbIX U3 Pa3jIMYHbIX BUI0B OMOMACCHI;

— pa3BUTHE MAJON SPHEPreTHUKH B 30HE JECLEHTPAIM30BAHHOIO 3HEPIO-
CHaOXeHMS 3a CYET MOBBIMICHUS 3PPEKTUBHOCTH HCIIOJIb30BAHUSI MECTHBIX
HHEPropecypcoB, COKpalleHUuss 00bEMOB MOTPEOJICHHS 3aBO3UMBIX CBETJIBIX
He(TenpoayKTOB;

— pa3BuTHE TernaocHa0xkeHus: Poccun u e€ pernoHoB Ha 6aze Temiopu-
KAallUM C HCIOJIb30BAHUEM COBPEMEHHBIX 3KOHOMHYECKH M SKOJOTMYECKU
3(ppeKTUBHBIX KOreHEePAIMOHHBIX YCTaHOBOK IIIMPOKOro AUana3oHa MOIIHOCTH;
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— ONTHUMAJIbHOE COYETaHUE IIEHTPATU3OBAHHOIO U JELEHTPATU30BaHHO-
ro TEMJIOCHA0KEHUS C BBIJICJIEHUEM COOTBETCTBYIOIIUX 30H;

— pa3BUTHUE CUCTEM LIEHTPAJIM30BAHHO-PACIPECIEHHON TeHEPalUU Te-
MJIOBOM SHEPruM C pa3HbIMU TUIAMU HMCTOYHHUKOB, PACIOJIOKEHHBIX B paii-
OHAaX TeTUION OTpeOICHUS;

— MOJIEpHU3ALMSI U Pa3BUTHUE CUCTEM JIELEHTPAIM30BAHHOIO TEILIO-
CHaOXXEHHSI C TPUMEHEHUEM BBICOKOA((PEKTUBHBIX KOIE€HEPAIMOHHBIX U
JAPYTUX YCTaHOBOK, a TAKKe€ aBTOMATHU3UPOBAHHBIX UHANBUIYAJIbHBIX TETLIO-
reHepaToOPOB HOBOI'O TTOKOJICHUS JIsl COKUTAHMS Pa3HbIX BUJOB TOILIMBA;

— OCHAalIeHUE NOTpeOUTENe CTAIlMOHAPHBIMU U MEePEIBUKHBIMU YCTa-
HOBKAMH TEIIOCHAOXKEHHUSI B KaYECTBE PE3CPBHBIX M (MJIM) aBApUUHBIX HC-
TOYHHUKOB TEIIOCHA0KEHHUSL.

Crparerueii-2030 npeamnonaraercs, 4YTO peruoHajbHas CTPYKTypa reHe-
PUPYIOIIUX MOIIHOCTEH OyaeT hOopMUPOBATHCS CICIYIOIIMM 00pa3oMm:

— pa3BUTHE MaJIOW SHEPreTUKU Ha BO30OHOBIIIEMBIX UCTOYHUKAX SHEP-
I'MH, B TOM YKCJIe TYTEM 3aMeIleHUs JTOKaIbHON JU3eJIbHON TeHepalni;

— MOJIYYUT pa3BUTHE, OCOOCHHO B pailoHaxX HEBBICOKOM MJIOTHOCTU Ha-
Ipy3KH, Majiasi SHEpreTukKa U JCHEeHTPATM30BAaHHOE JIEKTPOCHAOKEHHE C aK-
TUBHBIM UCIOJIb30BAaHUEM BCEX BUJIOB MECTHBIX U BTOPUYHBIX HEPropecyp-
COB; TakXe OyIyT OCBaMBaThCsl YCTAHOBKHU C razudukanuen yris u SHEpro-
TEXHOJIOTUYECKUE YCTAHOBKHU;

— pa3paboTKa U peann3anus peruoHaJbHbIX SHEPreTUUECKUX MPOTrpaMM,
MPOrpaMM SHEProcOEPeKeHMs, MaKCUMHU3aUs SKOHOMUYECKU 3G (HEKTUBHO-
IO UCHOJb30BaHUsI MECTHBIX UCTOYHUKOB TOIUIMBHO-IHEPIeTUUECKUX PECYp-
COB, Pa3BUTHE KOHOMUYECKU (P(PEKTUBHBIX NCLEHTPATUIOBAHHBIX U WH]IH-
BUIyaJIbHBIX CHCTEM TETJIOCHAOKEHHUSL.

AKTyaJIbHbIC HANIPABJICHUA MCCJIEOBAHUI B 00J1aCTH JACLEHTPAIHU-
30BAHHOI'0 YHEPrOCH a0 KeHUA

B uHTepecax pazBUTHSI POCCHICKON SHEPreTUKH, PACIPOCTPAHSIEMbIX B
TOM YHCJI€ U HAa OOBEKTHI MAJIOW SHEPIreTUKH, CIEAYeT pa3BUBaTh HalpaBlie-
HUE€ UCCIIEJOBAaHUU B 00JIACTH FeHEepally TEMJIOBOM U AIIEKTPUUYECKON dHEp-
MU JUISl aBTOHOMHBIX J€IEHTPATM30BaHHBIX oTpeduTeneil. Kak nmokaspiBaet
MpaKkTUKa, mpobsemMa ACIEeHTPAIM30BaHHBIX MOTPEOUTENeH 3aKiIrovyaeTcs B
yAaNEHHOCTH OT TPAHCHOPTHBIX CXEM, UTO KPaTHO YBEJIUYHUBAECT CTOMMOCTh
JOCTaBKM TOIUIMBHBIX PECYpCOB. 3a4acTyl0 B TaKUX YIAAIEHHBIX paloHax
MMEIOTCS 3aI1aChl MECTHBIX HU3KOCOPTHBIX TOIJIMB, KOTOPHIE MOXKHO M CIIOJIb-
30BaTh B Kaue€CTBE HHEPrOHOCUTENS, HO XapaKTEPUCTHUKU 3TUX TOILUIUB Ha-
CTOJIbKO OCJHOXKHSIOT OPraHU3alMIo MPOoILecca MPsIMOTrO CKUTAHHUS B TOIMKAX
KOTJIOB, YTO HA IPAKTUKE UCIOJIB3YIOTCS B PEIKUX CIydasx.

MeMopanayM O CO3laHMM U JACSTENbHOCTH TEXHOJOTMYECKOM IIat-
dbopmbl «Manas pacnpenenéHHas dHEPreTukKay TJIacuT, YTO OJHUMHU U3 OC-
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HOBHBIX c(hep MPUMEHEHHUSI HOBBIX TEXHOJOTMYECKUX PEIICHHN MaJloil pac-
MpEAEIEHHON SHEPreTUKY SBISIOTCA [2]:

— KOT'€HEpaIlUOHHBIE YCTAaHOBKMU IS MOJACPHHU3AIMU KOMMYHAIHHOM
HHPPACTPYKTYPhI TOCEICHUH;

— TUTOBBIC KOMIUIEKTBI O00PYI0BaHUS U MOJYJIbHBIE TEXHOJIOTMYECKUE
PEIIeHHUS JIJIsl SHEPrOCHA0KEHU S YIUIEHHBIX U U30JMPOBAHHBIX MMOTPEOUTENICH;

— KOMIUIEKCHBIE JIOKAJIbHBIE SHEPrOCHUCTEMBI ¢ MAKCUMAaJIbHO BO3MOXK-
HBIM M CIIOJIb30BAaHNEM MECTHBIX TOTUIMBHBIX PECYPCOB.

OnHuMHU W3 OCHOBHBIX HAINPaBJICHUU TEXHOJIOTMYECKOI'O Pa3BUTHS,
MO/ICP)KUBACMBIMHU B paMKax TEXHOJOTHYECKOM TIaT()OPMBI, SABISIOTCA [2]:

— TEXHOJIOTUU TEeHEPAIUM SJICKTPUUECKON U TEIJIOBOW SHEPruu, B TOM
YU CIIe TOIJIMBHBIE 3JIEMEHTHI, BOJIOPOIHAS DHEPTreTUKA;

— TEXHOJIOTUU HCIOJIb30BAHUSI MECTHBIX JHEPreTUUYECKUX PECypCcoB, B
TOM YHCJIE COBPEMEHHBIE TEXHOJIOTUM UCIIOIh30BaHUS TOp(da KaKk TOTUIUBHO-
ro pecypca, rasuuKanmsi MECTHBIX TOILUTMBHBIX PECYpCOB, OTXOIOB IMPOM3-
BOJICTBA M OBITOBBIX OTXOJIOB C UCIIOJIb30BAHUEM CHHTE3-Ta3a JJisl TeHepalluu
SHEPTUM.

Takum oGpa3zom, pabOTHl MO TeMaM, CBA3aHHBIM C HCCICIOBAHUSIMH B
00J1aCTH SHEProcHaOXKEeHUs YIAIEHHBIX OTpeOuTEeNeH Ha Oa3e KoreHepaiu-
OHHBIX YCTAHOBOK F'€HEPUPYIOIIUX CHHTE3-Ta3 Ha OCHOBE MECTHBIX TOIUIMUB C
HCIIOJIb30BAHUEM TOIJIMBHBIX AJIEMEHTOB MPEACTABIISIOTCS aKTYaTbHBIMHU.

PbIHOK KOreHepalMOHHBIX YCTaHOBOK B Poccun

Pa3Butue peiHka KoreHepanuu B Poccum mpencraBisieTcss OJHUM U3
CTpaTeTUYECKUX HampaBJICHUN B 00JaCTU Maiol sHepreTuku. Ha ceromusii-
HUM MOMEHT CYIIECTBYET TMopsAaka 12 KpyMmHBIX OTEUYECTBEHHBIX U
17 3apyOeXHBIX TPOU3BOAUTEINIEH KOT€HEPAIIMOHHOTO0 000pyI0BaHus, MPe/-
CTaBJIeHHOTO Ha peiHKe Poccun. B abcomoTHOM CBOEM OOJBITMHCTBE, KOTE-
HEpaIlMOHHBIC CTAHIIMU TPEIHa3HAYEHbI I pabOThl Ha MPUPOTHOM rasze u
Iu3eJIbHOM ToruBe. O4eBUIHO, YTO CIPOC HA TaKUE YCTAHOBKH OIMpeIeIs-
€TCSl OTHOCUTEJIbHOM MPOCTOTOM OOCIYKHUBAHUS M WX JOCTAaTOYHOM MaHEB-
penHocthio. Illectp 3apyOexnbix kommnanuit (GE Jenbacher, MTU,
Motorgas, Tedom, Turbec, MWM) mnocraBisitor obopymoBaHue, paboraro-
1ee Ha CMHTE3UPOBAHHOM rasze. M3 poccuilckuxX MPOU3BOIUTENCH HUMEeTCs
onna xkomnanus (OOO AP3 «Cuntyp-HT»), npousBossiias obopynoBaHue
JUIsl paboOThl HAa TEHEPATOPHOM rasze. /[Mama3zoH MOIIHOCTEW KOTreHepalmoH-
HBIX YCTAaHOBOK JOBOJIbHO BEJIUK U cocTasisieT oT 3,8 kBT no 4,3 MBT »5ek-
Tpruueckoil u ot 8,9 kBT 10 5,2 MBT TemioBoil. OCHOBHBIMH THUIIAMHU KOT'€-
HEpAIMOHHBIX YCTAHOBOK, MPEAHA3HAUCHHBIX /ISl BHIPAOOTKU TEIJIOBOM U
ANEKTPUUYECKON PHEPTUU, B HACTOSIEE BPEMSI SIBJISIOTCS Ta30MOPITHEBBIC yC-
tanoBku. KIIJ[ Takux 3apyOeXHBIX KOr€HEpalMOHHBIX CUCTEM B OCHOBHOM
npesbimaet 90 %, B To Bpems kak KIIJ oTedecTBEHHBIX CHCTEM HaXOIUTCS
Ha ypoBHe 80 %.
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BoiBon: CoBpeMeHHBIN phIHOK Poccuu He ucnbIThIBaeT neuuura B Ko-
TE€HEPAllMOHHBIX YCTAaHOBKAX Ha OCHOBE JIBUTATEJIE BHYTPEHHErO CrOPAHMSI.
OOnacTp MPUMEHEHUsI MOCTaBISEMbIX KOr€HEPAllMOHHBIX YCTAHOBOK Orpa-
HUYMBAETCS HAIMYUEM BO3MOXKHOCTU CHAOKEHHS MPUPOIHBIM T'a3oM U JIH-
3eJIbHBIM TOILIMBOM. MOIIHOCTh CYIIECTBYIOIIETO 00OPYI0BaHUS CHOCOOHA
MOKPBITh TOTPEOHOCTH MIOOBIX noTpeduTeneid. CylecTByeT nNpuBs3Ka BbIpa-
OOTKH TETJIOBOM M AJIEKTPUUECKOW MOIIHOCTEW, YTO HE COBCEM YI0OHO MO-
Tpebutemo. Haunbonee 3pPpexkTuBHBI KOreHEepalMOHHbIE CTAaHIMU 3apyOeK-
HOT'O IPOU3BO/ICTBA.

Poab razupuxanuu

Cuuraercs, 4To razudukanus TBEPIOTro TOMIMBA SIBISAETCS aKTyaJbHBIM
U MEepCIEKTUBHBIM HAPaBJICHUEM M CCIeI0BAaHUMN, UMes B BUJLY, UTO JaHHBIN
TEXHOJIOTUYECKUI TPUEM IO3BOJIIET HCIIOJIb30BaTh, B TOM YHCJE, HU3KO-
COPTHBIE TOIUIMBA C MTOJYYEHUEM Kau€CTBEHHBIX r'a3a U TBEPIOro MPOIYKTOB.
CymiectByioT pa3paOOTKH, CHHXKAIOIIME PacxXoj TeIla Ha COOCTBEHHBIE HY-
KJIbl, MYTEM OpraHu3alliy aBTOTEPMUYECKOro pexknuma razudukanuu. Otme-
4aeTcsl, YTO CYUIECTBYIOT MPOOJIEMbl OYUCTKU ra30B U 00€CIeueHUsT HalEx-
HOCTU paboOThl KPYMHBIX razoreHeparopoB. HecMmoTpss Ha BClO MNpuBIEKa-
TEIBHOCTh Ta3u(UKaIMU KaK SHEProTEXHOJOTUYECKOro npuémMa nepepador-
KM TBEPABIX TOIUJIMB, OTMEYAETCA €€ HU3Kasi KOMMEpYECKas MPUBJIEKATEIIb-
HOCTb.

BreiBon: CymiecTByroumii ypoBeHb HCCIIEJOBaHUN B 00JaCTU BOIPOCOB
ra3uuKaluy Mo3BOJISIET CO3/1aBaTh YCTAHOBKH, NIepepadaThiBaOLINE KaK Ka-
YECTBEHHbIE YIJIM, TaK M HU3KOCOPTHBIE TOIUIMBA, HO MX MacITa0HOE BHE-
JApEeHHE OrpaHUYEeHO KOHKYPEHTHBIMH MPEUMYIIECTBAMHU JEHCTBYIOIIMX
KPYIHBIX cTaHIUi. ['a30reHepaTopHble TEXHOJIOTMU MOYXKHO CYMTATh, €11Ba JIN
HE €IMHCTBEHHBIM BapHMAHTOM IEpPepabOTKU HU3KOCOPTHBIX MECTHBIX TOII-
JIMB B OTJAJEHHBIX IELIEHTPAIIM30BAHHBIX PallOHaX.

Bonopoanbie TeXHOJIOTHH

AKTYyanbHOCTh Pa3BUTHUSI BOJOPOJIHON HHEPreTUKH OOOCHOBaHa Cclie-
IOYIOIIUMH KPUTEPUSIMU:

— BO3MOYKHOCTb HCHOJIb30BAHNS B ABTOHOMHBIX DHEPTrOYCTaHOBKAX;

— IOTPeOHOCThH MPOMBILIJIEHHOCTH B BOAOPO/IC;

— BBICOKAs KOHKYPEHTHOCTb BOJIOPOIHBIX TEXHOJIOTHH;

— DKOJIOTUYHOCTh IIPU CKUTAHUH BOIOPOJIA.

CymiectByeT MHEHUE, YTO BbIpaOOTKa BOJOPOAa MYTEM KOHBEPCUU TIPH-
poaHOro rasa HauOosee LeaecooOpa3Ha ¢ TOYKU 3PEHMsI IPOU3BOJACTBA BO-
J0poJla B MPOMBINUICHHBIX MaciiTtadax. B To ke Bpems ecTb MHEHUE, U4TO
MEePCIIEKTUBHBIM HAIPaBJIEHUEM SIBJISIETCS TeHepalus Bojopoaa u3 Ouomac-
Chl U TBEPJOr0 TOIUIMBA C MOCIEAYIOIINM Er0 UCIOJIB30BAHUEM B TOILIMBHBIX
DJIEMEHTAX.
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Ha ceronnsmHuii MOMEHT BpEMEHH €CTh POOJIeMbl, OrpaHUYNBAIOIIINEC
pacnpocTpaHeHue BOAOPOIHBIX TEXHOJIOTHIA:

— Hu3Kkui sekTpudeckuii KIT/ TOIMBHBIX 3JIEMEHTOB;

— MpoOJIEMBI TPU XPAHEHUU U TPAHCHOPTUPOBKE BOJOPO/IA.

Huskuit snexkrpudeckuii KIIJ[ TONIMBHBIX 3JIEMEHTOB MOXKET HUBEIHU-
POBATHCS MCIOIb30BAHUEM BBIJCISIONICHCA HAa HUX TEIIOThI, YTO MO3BOJIAET
nocrurarb npuemsembix 3HadyeHui KIIJ ycranoBku B ieoMm. MUHUMU3UPO-
BaTh MPOOJIEMBI, CBSI3aHHBIC C TPAHCHOPTUPOBKOM W XpaHEHUEM BOAOPOIA
npeaaracTed 3a CYET OpraHu3allii MPOU3BOJCTBA BOAOPOJA HA MECTE €ro
noTpebsieHus, MO0 B OAHOM PHEPreTUUYECKOM arperare.

Otmedaercs, 4TO 0COOEHHOCTBI0O TPUMEHEHUS BOJOPOJia B TOILTUBHBIX
AJIEMEHTAaX SBJISIETCS TpeOOBaHUE K €r0 YHUCTOTE, OJIHAKO CYIIECTBYIOT pas-
pabOTKU TOIJIMBHBIX JIEMEHTOB, pabOTAlONIMX Ha CHUHTE3-raze. Tak, akTy-
aJbHBIM CUMTACTCS HAMpaBJICHUE MO pa3pad0TKe TBEPIOOKCUIHBIX TOIJIUB-
HBIX 3JIEMEHTOB, KOTOPbIE MOT'YT pa0OTaTh Ha ra3e ¢ BBICOKUM COJIep)KaHUEM
CO,, a padouas obsacte Temreparyp (800—1000 °C) mo3BoaseT NPUMEHSTD
Takhe TOIUIMBHBIC 3JEMEHThl B Ta30TypOMHHBIX ycTaHoBKaXx. Jljisi rasos,
MMEIONTUX TOBBIIIeHHOE coaepkanue CO, Beayrcs pa3padOoTKU TOIIMBHBIX
AJIEMEHTOB C MOJMMEPHBIMU MeMOpaHaMu (pabodast 00J1acTh TEMITEpaTyp Co-
crapisieT 120-300 °C) u TOIIMBHBIX 3JIEMEHTOB C pacijiaBaMu KapOOHaToB
(400 °C).

BriBoa: be3ycinoBHO, B HACTOSIIIIEE BPEMSI UMEET MECTO aKTYaJIbHOCTh U
BOCTPEOOBAaHHOCTh B BOJAOPOAHBIX TexHojorusx. [IpocnexuBaeTcs MHOTO-
o0pasue B MoAXoAax K TEXHOJOTHSM IMPOU3BOACTBA BOAOPOAA, KOTOPOE B
MEPBYIO OUEPEb OINPEICIISIETCS] KOHEUYHOU 1IEeNIbI0 €ro ucnoib3oBanus. [lo-
BblllIeHHUE 3(PHEKTUBHOCTH MCHOJIB30BAHUSI MCXOJHOIO TOIIMBA BUIAUTCS B
OpraHu3aliu BeIPa0OTKHU BOJOPOJIa M SHEPTUU B OJTHOM YCTPOMCTBE MPH OJI-
HOBPEMEHHOW YTUJIM3AllMM TEIJIOThl, T€HEPUPYEMON TOIIMBHBIM 3JIEMEH-
ToM. COBPEMEHHOE COCTOSIHME HCCJICIOBAaHUN B OOJACTH TOIIUBHBIX dJI€-
MEHTOB TTOKa3bIBAET, YTO TPEOOBAHUSI, MPEIBIABISIEMbIE K YHCTOTE BOJOPO/A,
CHUIKAIOTCSL.

CocTosiHMe MaJIOH ¥ HETPAANIMOHHOU JHEPreTHKHU

Marnas sHepreTrka Kak HeOThEMIIEMBII 3JIEMEHT SHEPreTUUECKOr o MPo-
CTpaHCTBa Npu3Haercs Kak B Poccuu, Tak u Bo BcéM mupe. bosee Toro, 1e-
71€C000pa3HOCTh UCKYCCTBEHHOTO PAa3BUTHSI MaJION pacipeaesiéHHON dHepre-
THUKH CYUTACTCS MO3UTUBHBIM, SJKOHOMUYECKH U COLIMATBHO MEPCIEKTUBHBIM
daktom. B cuny reorpaduueckux u 3koHOMUYecKuX ¢akTopoB B Poccum ec-
TECTBEHHBIM O0pPa30M CJIOKHUJIACh CUTYaIlMs, KOTJla OrPOMHBIC TEPPUTOPUH
HE OXBAuYCHBI I[EHTPATU30BAHHBIM SHEProOCHA0KEHUEM U CYIIECTBYIOT IPO-
OsieMbl ¢ 00€CreYeHUEM TaKUX TEPPUTOPUN TOIJIMBHBIMU pecypcamu. B Ha-
CTOsIIIIee BpeMs BBIPAOOTKA AJICKTPOIHEPTUU B JELEHTPATU3OBAHHBIX paii-
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OHaX B OCHOBHOM MPOMU3BOJAMUTCS MOCPEACTBOM JAU3EIBHBIX JJICKTPOCTAHIIUM,
YTO MpU3HAETCS PKOHOMHYECKH He 3(dexkTuBHbIM. [Ipu 3TOM OTMeEuaeTcH,
YTO TaKW€ PalloHBI 3a4acTyr0 00JIaaroT 3amacaMyd MECTHBIX HU3KOCOPTHBIX
TOIUIMB, HO JJI1 MX MOTpeOsieHUus] TPeOYIOTCS COOTBETCTBYIOIIUE TEXHUYE-
CKHE yCTPONCTBA.

BreiBog: CeromHst OCTpO CTOUT BOMPOC 00 SHEProcHaOKEHUU JCeIeHTpa-
JIM30BaHHBIX MOTpeOUTENEH KaKk B KOMMYHAIbHOM X031 CTBE, TaK U B TIPOU3-
BojicTBE. MCob30BaHUE KOTE€HEPAIIMOHHBIX CUCTEM HA OCHOBE JIBUTATENEH
BHYTPEHHET0 CrOpaHMs, CKUTAIOIINX MPUBO3HOE AU3EIbHOE TOMJIMBO, SIBJIS-
eTCsl TIEPEXKUTKOM IPOILIOTO U TpeOyeT 3aMelieHus MyTéM BHEIPEHUs HO-
BBIX TEXHOJIOTMH KOMOMHUPOBAHHOUW BHIPAOOTKHU TETIJIOBOM M AJIEKTPUUYECKOM
SHEPrUU U3 MECTHBIX HU3KOCOPTHBIX TOIJIMBHBIX PECYPCOB.

IlepcieKTMBHBbIE TEXHOJOTMH /JJA ABTOHOMHOIO JI€lEeHTPAJIN30-
BAHHOI'0 YHEProcHAOKeHU I

Cy1iecTByIOIIHME UCCIIEIOBAHKS B 00JaCTH aBTOHOMHOT'O TEIJIO-U DJICK-
TPOCHA0KEHUSI MOXKHO Pa3JICIUTh IO CIAETYIOIIMM OCHOBHBIM HaIlPaBJICHUSIM:

a) COBMECTHOE CKMT'aHUE HECKOJbKUX BUJIOB TBEPIBIX TOILIUB (yroJb,
ouomacca);

0) MPOM3BOJICTBO CHHTE3UPOBAHHBIX T'A30B;

B) MPOU3BOJICTBO U MOCIEAYIOIIEE CKUTAHNE TOIIIIMBHBIX OPUKETOB;

T') MPOU3BOJICTBO BOJOPO/ia M UCIOJIb30BAHUE B TOMIJIMBHOM JJIEMEHTE;

1) CO3/1aHue TUOPHUIHBIX YCTAaHOBOK.

ABTOHOMHBIE HEPrOr€HEPUPYIONINE YCTAaHOBKU, CKUTAIOIIUE COBME-
CTHO Yrojib U1 6uomaccy, BcE-Taku B OOJIbIICH Mepe OpMEHTUPOBAHbI Ha Ka-
YECTBEHHBIN YroJib, a BBEJICHUE OMOMACChI MO3BOJISIET JIUIIh COKPATUTh pac-
xoj yris. JlaHHOe HampaBjeHUE HE MOXXET ObITh OPUEHTHUPOBAHO HA OT]Ia-
JNEHHBIC palOHBI, HE UMEIOIINE CBOETO KAMEHHOIO YTl WM CIOKUBIIYIOCS
TPaHCIOPTHYIO HHPPACTPYKTYPY.

JIst Tpou3BOJICTBA CUHTE3UPOBAHHBIX T'a30B MPUTOAHBI JHOOBIE BHUIBI
TBEPAOTO OPraHUYECKOrO ChIpba. BIOJIHE MEPCIEKTUBHBIM BBITJISIAUT CO3/1a-
HHUE TaKOTO IMPOW3BOACTBA BOJIM3U HMEIOIIUXCS MECTOPOXKIACHUNU MECTHBIX
HHU3KOCOPTHBIX TOIUIUB. HyXHO y4MTBIBaTh, 4TO MJISI MaJbIX HACEIEHHBIX
MYHKTOB TPEJCTaBIISICTCS HEIENeCO00Pa3HbIM CO3/JaHUE DIICKTPOCTAHIINN Ha
0a3e MOIIHBIX BBICOKOTEMIIEPATYPHBIX T'a30r€HEPATOPOB, T.K. ATO JOBOJBHO
CJII0KHOE TEXHHYECKOE YCTPOMCTBO, creruuyHoe B 0OCTYy>KUBAHUHU U Tpe-
Oyro1iiee OT MepcoHaa HAMYHsI ONPeIeIEHHON KBaTH(UKAITUH.

[Tpou3BOICTBO M MOCIENYIOIIEE CKUTAHUE TOIJIMBHBIX OPUKETOB MPE/I-
CTaBJIIETCS MEPCIEKTUBHBIM HAIPaBJICHUEM, C YUETOM COBPEMEHHBIX Hapa-
00TOK B 00JIaCTH MPOU3BOJICTBA OPUKETHOI'O TOIJIMBA U3 HU3KOCOPTHBIX TO-
IUIMB. BpUKETHOE TOMIMBO MOXKHO CXKHUTaTh B CYIIECTBYIOIIUX CIIOEBBIX TO-
MOYHBIX YCTPONCTBaX 0€3 UX PeKOHCTPYKITUH.
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[Tpou3BOICTBO AICKTPUUECKON U TEIJIOBOM SHEPrUU M3 BOJIOPOJA B TO-
IJTMBHOM 3JIEMEHTE MOXKHO pacCMaTpuBaTh Kak MPOPHIBHOE HAINpPaBJICHHE B
sHepreTuke Oyaymiero. OgHako MPUMEHUTENIBHO K 00JIacTU Majiol TeHepa-
UM BO3HHMKAET HEKas HACTOPOKEHHOCTh OTHOCHTEIBHO IMEPCHEKTUB BHE-
JpeHUs, 00YCIIOBJICHHAs T€M, YTO BCE-TAKM ATO JOBOJIHHO BBICOKOTEXHOJIO-
TUYHBIN MIPOIIECC, KOTOPBIA TpeOyeT MPUMEHEHUS TEXHOJIOTHNA TTPOU3BOICTBA
BBICOKOYHCTOTO BOJIOPOJIa, B HACTOSIIEE BpeMs peaau3yeMblii KOHBepcHen
MIPUPOTHOTO r'a3a.

Coznanne THOpUIHBIX YCTAaHOBOK — OJTHO M3 HaIlpaBJIeHU nuBepcudu-
Kalnu B 00J1aCTH MaJjiol reHepanuu. [lelicTBUTepHO, HATMYKNE B COCTaBE Ta-
KHX YCTaHOBOK OJHOBPEMEHHO HECKOJBKUX YCTPOMCTB IO BHIPAOOTKE IHEP-
TUU W3 Pa3IUYHBIX MCTOYHUKOB (BO30OHOBIISIEMBIX U HE BO300HOBIISICMBIX)
M03BOJISIET MOBBICUTH HAJEKHOCTh SHEProcHa0keHus nmorpedureneit. Ho nmpu
TOM COXpPaHSETCsl 3aBUCUMOCTh OT MOCTAaBOK Kau€CTBEHHBIX AHEPropecyp-
COB (yroJib, ra3, TU3eIbHOE TOIIMRO).

BriBog: BriOop BapmaHTa aBTOHOMHOI'O DHEProCHAOKEHHS JIeleHTpa-
JM30BaHHBIX MOTpeOUTENIeH CleayeT paccMaTpUBaTh MCXOAS U3 JBYX YCIO-
BU: 1 — HaMuKe COOCTBEHHBIX PECYpCOB Ka4€CTBEHHOTO YIJIsl U (WJIN) TPH-
pOHOrO ra3za Ju0O OTJIAKEHHBIE TPAHCIOPTHBIE CXEMbl C MPUEMIIEMOM
CTOUMOCTBIO JIOCTaBKU; 2 — HAJIWYHUE MECTHBIX HU3KOCOPTHBIX TOILJIMBHBIX
pecypcoB. Ilpy BBIMOTHEHHH TEPBOTO YCIOBHS 11€7I€CO00pa3HO MPUMEHSTh
HarpaBJieHus a, 0. [Ipu BBIOJIHEHWH BTOPOTO YCJIOBHS — HallpaBJICHUS 0, 6.
[IpuMeHeHnEe TEXHOJOTUU 2 TIPH KOHBEPCUM MPUPOTHOIO T'aza BUAUTCS HeE-
11eJ1Ieco00pa3HbIM, T. K. MPUPOJHBIN Ta3 caMm 1Mo cebe SBISETCS BBICOKOKaue-
CTBEHHBIM TOIJINBOM.

[Ipu ananu3e MCIOIL30BaHBI MaTepUalibl CTAaTeH MO JaHHOW TeMaTHKe,
onyosmkoBanHsie B iepuoa ¢ 2006 mo 2013 rr. B )xypHanax:

— AnpTepHaTUBHAs SHepreTuka u skosorums: 2011 (Ne 2, 7, 11, 12),
2012 (Ne 1, 4, 5-6);

— UNsBectus By30B. [Ipo6iemsl suepretuku: 2008 (Ne 1-2);

— UsBectust PAH. Duepretuka: 2006 (Ne 1, 3), 2007 (Ne 2), 2008 (Ne 6),
2009 (Ne 1), 2010 (Ne 6), 2011 (Ne 5, 6);

— IIpombinennas suepretuka: 2008 (Ne 9), 2009 (Ne 2, 5), 2012 (Ne 7,
12);

— Tennogusuka Beicokux Temneparyp: 2011 (Ne 5, T. 49);

— Temnmosnepreruka: 2006 (Ne 3, 4, 7, 12), 2007 (Ne &), 2009 (Ne 1, 8,
12),2010 (Ne 1,4, 11),2011 (N2 9), 2012 (Ne 6, 11), 2013 (Ne 3);

— ¥Yrome: 2006 (Ne 6, 8, 9, 11), 2007 (Ne2, 5, 10), 2008 (Ne 4),
2012 (Ne 3);

— Onektpuueckue cranuu: 2010 (Ne 1), 2011 (Ne 7), 2012 (Ne 10);

— Onektpudecto: 2008 (Ne 6, 10);
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— Duepreruk: 2006 (Ne 3, 11), 2007 (Ne 1), 2009 (Ne 7), 2010 (Ne 3, 4,
6),2011 (Ne 8), 2012 (Ne 4, 7, 10), 2013 (Ne 3);

— DHeprocoepexxkenune u Bogonoarororka: 2008 (Ne 2, 4), 2009 (Ne 2, 3),
2010 (Ne 6), 2012 (Ne 2, 6).

Kpome 3Toro ucronbp30BaHbl HHTEPHET PECYPCHI:

— http://www.ges-ukraine.com;

— http:/www.e-m.ru;

— http://www.metalinfo.ru;

— http://energyland.info;

— http://www.interrao.ru;

— http://www.rao-esv.ru;

— http://advis.ru;

— http://www.mobilegtes.ru;

— http://cogeneration.ru;

— http://www.mwm.net;

— http://www.powercity.ru;

— http://www.yakutskenergo.ru;

— http://www.holdingmrsk.ru;

— http://www.pesc.ru.

Paboma sevinoanena no npoexmy PODU Ne 13-08-98070.

Crnucox uTeparyphl:

1. Dmnepreruueckas crpaterusi Poccun Ha nepuon no 2030 roxa / Pacnopsixkxenue
npaButenbcTBa Poccuiickoit @eneparuu ot 13.11.2009 r. No 1715-p.

2. MemopaHayM O CO3JaHMM M JESTENbHOCTH TEXHOJIOTMYECKON IIaT(OopMBI
«Mamnas pacnpenenénnas sHepretuka» / Untepuer-nopran 3A0O «ATreHTCTBO 10 NPOTHO-
3UpOBAHUIO OaJlAaHCOB B JJIEKTpOdHEpreTuke». Pexxum nocryma: http:// www.eapbe.ru/
distributed _energy/memo TP SDE.php).

VIK 697.1:697.2
NCCIEJOBAHUE HCTOYHUKOB TEIIJIOTHI 1A
OTOIIVIEHUA YACTHBIX 3AT'OPOJHBIX TOMOB
NBanos B.A.
Hucrutyr dpusuko-rexundeckux npodiem Cesepa CO PAH, r. Skyrck
E-mail: msta.v@mail.ru

B mocJiIcAHEC BpCMA B YaCTHOM JOMOCTPOCHHUHU OTMCUACTCA KA4YCCTBCH-
HBIA CKaYoK. KOTTGI[)KI/I, CTposAmueCs CCrogus, CyIi€CTBCHHO OTJIMYAr0OTCA OT
IIOCTPOCK HCCHTHHCTHCﬁ AaBHOCTHU, MHOTYC M3 KOTOPBIX CTAJIA HaCTOHH_[eI\/JI
TFOJIOBHOM O0JIBIO JJI BJI1aACJIBIICB TOMOB.

COBpCMCHHBIfI AOM, IO MHCHHIO 4YaCTHBIX AOMO-BJIaACIIBICB, AOJDKCH
OBITh MaKCHMAJIbHO HpI/I6JII/I)KeH 110 HaACKHOCTH KOMMyHI/IKaI_[I/Iﬁ K Topoa-
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