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MpeancnoBue

Lenu n npuHunnel ctaHaapTusauumn B Poccuitckon e aepauuu yctaHosneHbl defiepasibHbIM 3aKOHOM OT
27 pekabpsi 2002 r. Ne 184-d3 «O TexHU4ECKOM perynupoBaHu1», a npasuna NpUMeHeH s HauMoHarbHbIX
craHgaptoB Poccuinckon ®egepaumm — FOCT P 1.0—2004 «CtaHgapTtusauusa B Poccuinckon ®egepaunn.
OcHOoBHbIE NONOXEHUA»

CBepgeHus 0 cTaHaapTe

1 NOArOTOBINEH Hekommepueckum napTHepcTBOoM «WHHOBauun B anekTposHepreTuke» (HI
«NHB3MN»), ®PegepanbHbIM rocyaapcTBEHHLIM YHUTapHBLIM Npeanpustuem «Bcepoccuinckuin Hay4Ho-uccne-
AoBaTenbCkUA UHCTUTYT cTaHAapTUsauun U cepTudukauum B MalumHoctpoeHun» (Pryrn «BHUMHMALL»)
Ha OCHOBE ayTEeHTUYHOro NepeBoAa Ha PyCCKNI A3bIK CTaHAapTa, YKa3aHHOTo B NyHKTe 4

2 BHECEH TexHu4eckuM komuteToM no ctaHgapTusaunm TK 39 « OHeprocbepexeHue, sHepreTudeckas
3hheKTUBHOCTL, S3HEProMeHEPKMEHT»

3 YTBEPXAEH W BBEJEH B AENCTBUE Mpukasom deaepansHOro areHTCTsa No TeXHUYECKoMmy
perynupoBaHuio u MeTponorn ot 28 ceHTAbpa 2011 r. Ne 342-ct

4 Hacroawumin ctTaHAapT naeHTudeH mexayHapoaHomMy ctaHgapty MCO 13600:1997 «Cuctembl TeXHU-
yYeckne aHepretudeckne. OCcHOBHbIe nonoxeHusa» (ISO 13600:1997 «Technical energy systems — Basic
concepts»), Bknovaa TexHn4eckyto nonpaeky: Cor.1:1998.

TexHuuyeckas nonpaeka Kk ykasaHHOMY MeXayHapoaHOMY cTaHAapTy, NpUHATasA nocne ero opuumnanbHon
ny6nukaumm, BHeCeHa B TEKCT HacToAWero cTaHaapTa — pUCYHoK 4

5 BBEJEH BMNEPBbIE

UHbopmayus 06 UsMeHeHUAX K HacmosiueMy cmarHO0apmy rybrnukyemcsa 8 exe2o0Ho usdasaeMom
UHGOpMayUOHHOM yKkazamere «HayuoHasnbHble cmaH0apmbiy, @ MEeKCm U3MeHeHUU U onpagok — 8 exxeme-
CAYHO U3dasaeMbiX UHHOPMAaUUOHHLIX yKazamensx « HayuoHanbHsie cmaHdapmel». B cnyyae nepecmompa
(3ameHb!) unu ommeHsl Hacmosiueeo cmarHOapma coomeememaytolyee yeedomieHue 6ydem onybnukoeaHo
8 eXXeMeCsIYHO U30asaeMoM UHGOpMaUUOHHOM yKkasamese «HayuoHanbHsie cmaHdapmely. Coomeemcmey-
roujast uHehopMauusi, yeeOOMITeHUE U MeKCMbl pa3Mewaromes makxe 8 UHghopMayuoHHol cucmeme obuje2o
r10/1b308aHUsT — Ha oghuyuansHom catime PedepalibHO20 a2eHMCmea o MexXHUYECKOMY pe2yiupos8aHuro u
mempoiioeuu 8 cemu VIHmepHem

© CraHaapTuHdopm, 2012

HacToswwuiA cTaHgapT He MOXET BbITb NMOHOCTLIO UM YaCTUMHO BOCNPOU3BEAeH, TUPaXMpoBaH U pac-
MpoCTpaHeH B Ka4ecTBe oduLmansHOro usaaHua 6es paspelueHus degepansHOro areHTCTsa no TeXHUYeCKo-
MY perynmpoBaHuMio U MeTPOIoriu
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BBegeHue

MexayHapogHble ctaHaapTbl cepun MCO 13600 npegHasHaveHbl Ansi onpeaeneruns, onucaHuns, aHanm-
32 1 CPaBHEHUS TEXHUYECKUX 3HEePreTUYECKNX CUCTEM Ha MUKPO- 1 MaKpOYPOBHSIX.

Mcnonb3oBaHne aTuX cTaHOapToB obecrneuvMBaeT OOBEKTMBHYIO OCHOBY AMsi pacCMOTPEHUs Bonpoca
BbIGOpa BMAA SHEPrMM B TEXHUYECKOM, S3KOHOMUYECKOM, 3KOMOrMYEeCKoM U collanbHOM acnektax M nomoraeT
Takum obpas3omM MPUATK K CornalleHuto U NPUHSATL COOTBETCTRYHOLLIEE PELLEHNE.
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HAUUWOHANBbHBLIN CTAHOAPT POCCUUCKOWU SEOEPALUMN

CUCTEMbl TEXHUYECKUE SHEPIETUYECKUE
OcHOBHbIe nonoxeHus

Technical energy systems. Basic concepts

DaTta BBegeHna — 2012—07—01

1 O6nacTb NpMMeHeHus

HacToswuin ctTaHgapT ycTaHaBnNMBaeT OCHOBHbIE MOSOXeHWs, HeobxoavMble Ans onpeaeneHnst u onu-
CaHWUsl TEXHUYECKUX aHepreTudecknx cuctem. CtaHgapT BBOAUT NOHATUE TexHocdepsl 1 ee AeneHue Ha ABa
cekTopa. JKoHOMUYEcKas Lienb OOHOro cekTopa — CHabXXaTb OPYron CEKTOP 3Hepruen B TEXHUKO-3KOHOMMU-
YecKOM CMbICIie, T. €. 3HepronpoAyKT, KOTOPLIN HeOBX0AMMO OTNMYaTb OT 3HEPrMK B (OU3NYECKOM CMbICTIe.
MepeyveHb pasnnyHbIX BUOOB U TUMOB SHEPronpoayKToB NpuseaeH B npunoxeHun A. CTaHaapT onucoisaeT
MoAenb BX0o4a-BbIX04a v MPUHLMM KOHCoNUAaLUmn1, MpUMEHUMBIN K TEXHUYECKMM 3HEPreTUYECKUM CUcTemMam.
Bobixogbl U3 mogenu npeacTtaenstoT cobol onpeaeneHHble NPpoayKThl UK YCnyru, BoIOpOCH! U3 TexHocheps! B
npupogHyto cpeay, WUCNofb3oBaHHbIE MPUPOAHbIE Pecypcbl U CBSI3aHHbIE C HUMWU 3KCTyaTauMoOHHbIe
BO3OEeNCTBUA.

2 TepMuHbI U onpeaeneHns

B HacTosWeMm cTangapTe NpUMeHeHb! criedyoLmne TEPMUHbI C COOTBETCTBYIOWLNMN ONpeaereHUAMN:

2.1 BcnoMmorartenbHbIN BXxogHoM notok (ancillary input): [lobaskn, ynakoBOUYHbIE MaTepuarbl, SHep-
ronpoAyKTbl U UICTOUYHUKN, HeoBXoAMMbIe A5 TPOU3BOACTBA U MOCTaBKU OCHOBHOTO NPOAYKTa UMW YCIyTU.

2.2 no6ou4HbIf npoaykKT (by-product): Bbixoa TeXHNYECKON 3HepreTM4ecKon CUCTEMBI, He SBMSIIOLUIACS
OCHOBHbIM MPOAYKTOM AaHHOW CUCTEMBbI NS BEIBPOCOM.

2.3 npepmet noTpebneHuna (commodity): MpoayKkT unu ycnyra, KoTopble NOCTaBAAOTCS Ha PbIHOK.

2.4 3aHeprusa (energy): ObLas konu4ecTBeHHas Mepa pasnuyHbIX (GOpM ABWKEHUS MaTeEpU.

MpumeuyaHwne—IpuHATO pasnuuarb cregyowmue BUAbl IHEPIMN: MEXAHUYECKYIO, AMEKTPUYECKYIO, SAEPHYIO,
3MNEKTPOMarHMTHY0, CONMHEYHY0, S3HEPIuUto BeTpa, Bogb! 1 Ap.

2.5 aHeproHocutensb (energy carrier): MaTepusi B Buae BeLLecTBa unv nons, obnaaatowas sHepruen,
KoTopasi MoXeT ObITb MCMONb30BaHa ANs Lenen aHepronotTpebrneHus.

2.6 aHepronpoaykT (energyware): [0TOBbIA TOBap, MCNOMb3yeMbli rMaBHBIM 0bpasom Ans Npon3so-
ACTBa MexaHu4eckon paboTbl, TENSIOBOM UM XUMUYECKON 3HEPrMn nnu gpursndeckux npoueccos. MNepeyeHb
3HepronpoaykToB NpuBedeH B NPUIoXKeHNA A.

MpumeyaHne— SHepronpodyKTbl COCTaBMNAT chneunduyeckytlo nogrpynny sHeproHocutenen. Moarpynna
3HeproHocuTenen MoXeT NOMONHATLCS.

2.7 cucrtema notpe6neHus aHepronpoaykra (energyware consumption system): TexHudeckas aHep-
reTuyeckas cuctema, noTpebnstoLlan aHepronpoAyKT, a Takke APyrve s3HeproHOCUTENU U NpoM3BoaaLLan Npo-
AYKTbl UNN yCryru.

2.8 cektop noTtpe6neHus aHepronpoaykra (energyware demand sector): YacTtb TexHocdhepsl, Npea-
HasHayeHHas Npou3BOAWUTb U3 BHepronpoaykta WUnu npupoaHbIX pecypcoB Heobxoaumble MPOAYKTHl UM
ycnyru.

U3paHne opnumnansHoe
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2.9 cuctemanpousBoAcCTBa3HepronpoaykTa (energyware production system): TexHudeckas aHepre-
TUYeckasa cuctema, kotopas npeobpasyeT NpUpoAHbIE PECYPChI B SHEPTONPOAYKT.

2.10 cuctema Bo306HOBNEHUs aHepronpoaykTa (energyware reclaim system): TexHudeckas aHepre-
TU4Yeckan cucTeMa, kotopas npeobpasyeT BTOPUYHbIE SHEpreTU4ECKUE pecypchl B SHEPronpoaykT.

2.11 cuctema xpaHeHus aHepronpoaykTa (energyware storage system): TexHuueckas sHepreTudec-
Kaa cuctema, KoTopast MOXeT MonydYaTb U XpaHUTb 3HEPronpoaykT ANsl NocrneayoLleil ero peansauum B
NCXOAHOM Buge.

2.12 ceKTop nocTaBKu 3Hepronpopaykra (energyware supply sector): Yactb TexHocdepbl, npegHasHa-
YeHHas AN Npou3BoACTBa, Npeobpa3oBaHNS U TPAHCNOPTUPOBAHWUA SHEProNPoAYKTa.

2.13 cuctemanpeobpasoBaHus aHepronpoaykTa (energyware transformation system): TexHuyeckas
3HepreTu4ecKasi cuctema, kotopas npeobpasosbiBaeT 0OANH UMW HECKONBKO BUAOB S3HEPronpoayKToB B Apyrue
BUAbI 3HEPronpoayKTOB.

2.14 cuctema TpaHCNOpTUpPOBaHUA 3Hepronpoaykra (energyware transportation system): TexHu-
Yyeckasi sHepreTuyeckas cuctema, Kotopasi TpaHCnopTUpPYeT d3HePronpoAyKT U3 0AHOTo MecTa B Apyroe.

2.15 Harpy3ka Ha oKkpyXawLlylo cpefy (environmental load): UctoweHne NpupoaHbIX pecypcos,
BbIGPOCHI (COPOCHI, OTXOAbI) U 3KCMITyaTauUoOHHbIE BO3AENCTBUSA.

2.16 akcnnyaTauuoHHoe Bo3aelcTBUue (exploitative impact): UsmerneHna B npupoaHoii cpeae (kpome
NCTOLLIEHNST), KOTOPbIE BO3HUKAIOT, KOrA4a NpUMpoaHbie pecypchl nonagatot B TexHocdhepy.

2.17 ocHoBHOM BxoAHoW Matepuan (main input material): Matepunansl 1 nonycdabpukaTbl, KOTOpble
nocne npeobpa3soBaHus 06pa3yloT BLIXOAHOW NPOAYKT.

2.18 npupopaHbIn pecypc (natural resource): BewwecTsa nnuasneHns, Haxoaawmecs B NPUPOAHON cpe-
Ae, KoTopble MOTyT 6bITb UCNOMb30BaHbI Kak BXoA B TexHocdhepy.

2.19 npopykT (product): OcHOBHOW (MaTepuanbHbIN) BbIXOA U3 TEXHUYECKOW 3HEPre TUMECKOM CUCTEMBI.

2.20 dmsmnyeckoe BozpencrTeue (physical effect): MexaHnyeckas Bubpauunsa n yaap, akyctuyeckue,
31eKTPOMArHUTHbIE U TEPMUYECKUE SIBNIEHUS, NOHN3UPYIOLLLEE U HEUOHU3UPYIoLLLee N3fydYeHne.

2.21 BTOpMUUHbIe 3HepreTUdeckue pecypchl (reclaimable resource): MaTepuanbl UCKYCCTBEHHOTO
NPOUCXOXAEHUs!, OTCYTCTBYIOLUME B NIPUPOAHON cpeae, KOTopble MOryT 6biTb BO306GHOBNEHDI, NnepepaboTaHbl U
NCMNONb30BaHbI KaK BXOL, B TEXHUYECKYIO SHEPreTUMECKYH CUCTEMY.

2.22 BbIGpoc (release): MNMonesHble UNKW BpeaHble BELLECTBA, KOTOPLIE NOKMAAOT TeXHocepy, HO KOTO-
pble MOTYT BEPHYTBLCA TOMNBbKO TeMW e crnocobamun, KaKUMn BHOCATCS NPUPOAHbIE PECYPChI, MW BCeacTeue
un3nyeckmx BO34eNCTBUNA.

M pwum™medaHn e — Hanpaktuke nog TepMUMHOM «BblIOpOC» NOHUMaeTcs Nio6oe NOCTyNrneHne 3arps3HAIoLLMX Be-
LeCTB B OKPY>KaloLLyto cpeay B BuAe 0TX040B, COPOCOB U BLIGPOCOB.

2.23 ycnyra(service): OnpeaeneHHbIN HeocsisaeMblii (HeMaTepuarnbHbIA) BbIXO U3 TEXHUYECKOW 3Hep-
reTUYeckon CUCTEMBI NN NOMb3a OT UCTIONb30BaHWUSA NPOAYKTa.

2.24 TexHnuyeckan aHepreTudeckasa cucrtema* (technical energy system): CoBokynHocTb 060opyaoBa-
HUS 1 NPeanpUATUIA, B3anMoae NCTBYIOLWLMX APYT C APYrOM A1 NIPOU3BOACTBA, NoTpebneHus unu npeobpasosa-
HUSA, XpaHeHw s, TPaHCNOPTUPOBaHUA UNK 06paboTku aHepronpoaykTa.

2.25 texHocdepa (technosphere): Bce TexHUYeckue aHepreTudeckue CUCTEMbI U NPOAYKThI, MPoU3Be-
AeHHble MU B TOM COCTOSAHUW, NPU KOTOPOM OHU He ByAayT cunTaTbeA BbiBpocamu.

3 KoHuentyanbHasa mogenb

3.1 TexHocepa okpy:xeHa NpUPOAHOI cpeao U B3auMoaencTByeT ¢ Hel. MpupoaHas cchepa Bkova-
eT B cebstacTpocepy, aTmocdepy, buocdepy, rnapocdepy nreocdepy (cM. pucyHok 1). Bce 3t cdepbl Tak-
Ke B3auMoaenCTBYHOT ApYr ¢ ApyroM. Yenoeeyeckoe coobLUecTBO paccMaTpuBaeTcs kak YacTb 6uoccdepbl.

3.2 MpupoaHbie pecypchbl B BUAe BeLLecTB BHOCATCS B TeXHOCKEpPY, Hanpumep, npu paspaboTtke MecTo-
POXAEHUI OTKPLITLIM U1 3aKPbLITEIM cnocobamu, paspaboTke rpyHTa, cbope ypoxas, necosarotoske, notpebne-
HUM Bo3dyxa unu Boabl. MpupoaHble pecypcbl UCTMIOMb3YIOTCH Kak BXOAbl B TEXHUYECKUe 3HepreTudeckue
CUCTEMBI, T. €. COBOKYNHOCTb 060pYAOBaHUS U NpeanpusiTuii, OCHOBHBLIMU BbIXOAAaMWN KOTOPLIX ABMAAIOTCA NPOo-
OYKTbl M YCNYTy, HO KOTOPbIE Takke NPOon3BoaaT NobouHbIe NPoAyKThl U BbIBpock!. MpupoaHeble pecypcel B Buae
OpYrux aHeproHocuTenen, Takux Kak CoMHeYHoe U3nydyeHue, aHeprus NpunueoB, reoTepmarnbHas 3Heprus,
BeTep U Tenno, Takke WUCMOMb3YTCA Ans NpsMoro npeobpas3oBaHusi B MeXaHUYeCKylo, TeNMOBYHO WU
3MeKTPUYECKYIO SHEPruio.

* [pyrve TepMUHbI 3TOr0 CTaHAAPTA, OTHOCALMECS K TEXHUYECKMM SHEPreTUHMEeCKMM cucTemam o6uiero HasHave-
HUS, pa3paboTaHbl C yYeTOM 3TOFO NOHATUA U B HACTOSAILLEEM CTAHAAPTE HE MPUMEHSIOTCA.

2
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Buocdepa

Atmocoepa

Actpoctepa

TexHocdpepa

Mmppocdepa

leoctepa

PucyHok 1 — TexHocdepa n npupoaHas cpega

3.3 MpoaykThl, KOTOPbIE ABMSTCA BEIXOAAMU TEXHUYECKON S3HEpreTMYeckon CUCTEMDI, ABMIAOTCSA BXO-
JaMu B Apyrue TeXHUYecKne aHepreTuieckne CUCTEMbI UM UCTIONb3YHOTCA AN NpeAocTaBneHus yenyr. B koH-
Lie cpoKa MX 3KCMlyaTalun OHU MOBTOPHO MCMONb3YHOTCA BHYTPU TexHocdepbl Unn nocTynarT obpaTHo B
NpUPOAHYIo cpedy kak BbiGpochl. Takum o6pasom, Bxodammn B TexHocdepy ABMSIOTCA NpUpoaHbIE pecypchbl, a

BbIXO4amMu — ycryru, npegocTaBnsemble o6LWeECTBY, BbIOPOCH K 3KCNyaTauvoHHble BO34ENCTBUS
(CM. pUCYHOK 2).

Mpupopa
MpuvpogHbie OkcnnyaTauuoHHbIe
pecypchbl BO3AEWCTBUSA
TexHoccepa
Yenyru
BeIGpoch!

PucyHok 2 — TexHnocdepa v npupogHas cpega

3.4 Onepauum, NocpeacTBOM KOTOPLIX MPUPOAHBIE PECYPChl BBOAATCA B TEXHOCMDEPY, BIUSIOT Ha Npu-
poaHyto cpedy ABYMSA criocobamu: Yepes UCTOLLEeHME U 3KCMNyaTaluMoHHble BosaecTeus. HanGonbwuii Bpes

TexHocdepa HaHOCUT MPUPOAHON cpede Yepes ycryri, KoTopble NpefocTaBnaoTCs obLwecTBy, U BLIGPOCHI
(cM. pucyHok 3).

WctoweHne Yeryrm
"g:&?;;:)balx TexHocdbepa yeroBeyecTBy
3KennyaTaunoHHbIe Bui6pocs!
BO3EWCTBUA

PucyHok 3 — BosgerncTtere TexHoCdhepbl Ha NPUPOAHYI0 cpeay

3.5 CyLLl,eCTByeT HecKomnbko cnocoboB noAapasgeneHus TexHocdepbl. B HacTosiweM cTtaHaapTe pac-

CcMaTpUBaloTCA TOMbKO ABa 06LLIeNpUHATLIX cnocoba: B COOTBETCTBUM C 3KOHOMUYECKON AeATeNEHOCTLIO U ¢
reorpaduyecKUMm rpaHmLamu.
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3.6 B COOTBETCTBMYU C 3KOHOMMYECKOM AEeATENbHOCTbLI0 TEXHOCH epa A4eNnTcsa Ha gBa cektopa (CM. pucy-
HOK4):

- 3HEepronocTaB/ALWNIA CEKTOP, KOTOPbIA BKIOYAET B Cebsi HepTAHYI0, YyroNbHYI0, ra30BYI0, TEMNOBYIO U
3N1eKTPUYECKyo 0Tpac/Iv NPOMbILI/IEHHOCTU Y TaKue 0Tpac/in, KOTOpPble NOCTAaB/AT Ha PbIHKU pa3/inyHble TOMN-
NnBa, 0CHOBAHHbIE HA COJTHEYHOM U3/Ty4eHUN, GuomMacce U BTOPUYHBIX S3HEPTreTUYECKUX pecypcax;

- 9HepronoTpe6AsALWNIA CEKTOP, KOTOPbIA BKAOYaeT B ce651 ropHONPOMbILLUMEHHbI, TONJIMBHO-3HeEpre-
TUYECKUIA, MaLUNHOCTPOUTE/bHbIN, XUMUYECKUIA, XU HbIA, KOMMEPYECKUA 1 counanbHblil moacekTopbl. Ha
NpakTuke He MPUHATO pas3fenAaTb TPAHCMNOPTHbLIA W CTPOUTENbHbIV NMOACEKTOPbl U BBOAWTH TPAHCMOPTHYHO
NHAPaCTPYKTYpPY ¥ NogcekTop no nepepaboTke M YHUUTOXEHUIO OTXOA0B. B faHHOM cekTope MCnosib3ylTcs
pasnunyHble BUAbl 3HEProHOCUTENel Npu AeleHTparn3o0BaHHOM NPUMEHEHUN.

lMNpupofaHble MpupopgHble

PucyHok 4 — [iBa cekTopa TexHocdepsbl

4 Mopgenb BXoda-Bbixoaa

4.1 Ona obecneyeHns efnHoOO6pa3HOro NoAxXo4a K ONMCAHUI0 TEXHUYECKUX IHEPreTUHeckux CUCTEM
ncnonb3lyeTcs popmanmsoBaHHas MoLenb BXxoAa-sbixoaa. J1lo60i anemMeHT cucteMbl MOXeT 6bITb NpeacTas-
NeH B BUAE avenkn. Bxoabl 1 BbIXOAbl TaKMX iHeeK AO/DKHbI ObiTb pasfesieHbl Ha TPU OCHOBHbIE Tpynnbl, Kak
npeacTaB/iEHO Ha pUCYHKe 5.

BxofHble NoTOKM BbiXxogHble NOTOKN

OCHOBHbIe BXOAHbIE

maTepuansl Uam ycnyru - Mpoaykuns wm yenyrm

BcromoraTesbHbiii TexHuueckas NonvTHast NDOAVKLMS
BXQIHOM noTok 3HepreTMyeckas y pogayKu,
cuctema

[pyrvne BxoAHble NOTOKH,
Takne Kak ToBapbl
npon3BoACTBEHHOIO
Ha3HayeHuda, Tpya, semna

- BbiGpochl

PucyHok 5 — Mogesnb 3neMeHTapHbIX BXOAHbIX W BbIXOAHbIX MOTOKOB

4.2 Cuctema onucbiBaetcs 6/10K-CXEMOW, COCTOSAWEN U3 HECKOMbKUX SYeeK, COeLWHEHHbIX MexXay
co60ii cTpenkamu, ykasblBalolW My HanpaBeHne aBMXeHNs.

4.3 KonmuyecTBO ¥ COCTaB BXOZOB U BbIXOA0B MOTYT M3MEHATHLCSA B MPOLECCE XUIHEHHOTO LKKNaA CUCTe-
Mbl. EC/in cucTeMbl He60bWKWE M NPOCTbIe, TO LesecoobpasHo paccCMoTPeTh TpU hasbl: KanMTasioBOXEHNE,

4
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HOpMarlibHOe (byHKLLI/IOHI/IpOBaHVIe N CHATUE C SKCnnyaTaLlun. OGopyp,osaHlAe, cAaHHoOe B JIOM, paccMaTpuBa-
eTcd Kak ﬂOl'I)/THbII;I npoayKT. B saBucumMoOCTH OT Lenu u obnacTtn uccrnegoBaHns MOXeT ObITb HeobXxoauMo pac-
CMOTpEeHM1e Tpex cTaauii o oTAeNbHOCTA Unu o6beguHeHue UX no onpeaerneHHbIM nepvoaam BpeMeHu. ana
60MbLUNX U CIIOKHBIX CUCTEM TPU CTagun MOryT 06beanHATLESA B npakTu4ecKn HenpepbIBHLIN NpoLiecc.

5 MpuHUMN KOHCONMAaauun

5.1 Aueiika MOXET NPeACTaBMATb YaCcTb MALLUWHBI, MALLWHY, FPYNNY MalUWH, BECb CEKTOP UCMOSb30Ba-
HUS, CTpaHy UK rpynny cTpaH. Bonblune sYekn MOryT COCTOATb U3 ManblX siueek.

5.2 Koraa manble siueiiku, B3aumoaencTBys ApYr ¢ ApYroM, 06beanHsaoTca B ogHy 6onee KpynHyo syei-
Ky, AOrmkeH 6bITb cobrnogeH NpUHLMN KOHCOMMAaUMN. OTO 03HaYaeT, YTo BCe BHYTpeHHUe onepaummn aHHym-
pyloTcs.

5.3 BHyTpeHHel onepaunein MOXKHO HasBaTb Npouecc, NpU KOTOPOM BbIXOA4 U3 OAHOW Marnon siYeikn
ABNASTCA BXOAOM B APYTYIO Masnyio siYeiky.

6 OneMeHTapHble IYENKH

6.1 TexHuyeckas aHepreTMyeckasi CUCTEeMa UK ee YacTb AOMKHbI 6bITb ONUCcaHbl npyv NOMOLLUN 3NIeMeH-
TapHbIX AYeeK. CyLI.l,eCTBYIOT WEeCTb TUMOB 3NMEeMEeHTapHbIX AYeeK, OTNUYalLWNUXCA XapakTepoMm nx BXxogaos 1

BbIXOAOB (CM. Tabnuuy 1).

Tab6nunya 1— 3nemeHTapHble siHerKU TexXHochepbl

Bxoa

TexHuveckan SHepreTuyeckana cucrema

Bbixoa

MpupoaHble pecypchbl.
BcrnomoraTteneHble v gpyrne
BXO[HbIE MOTOKU

Cuctema npou3BOACTBA 3HEPreTUHecKoro
npoaykra
Mpumep — 2udpoanekmpocmanyus, Hegp-

msaHas nnam@opMa, y2onbHas waxma, con-
He4YHas1 affiekKmpocmaHyusi

OHepreTnyeckumn NPoaykT.
MonyTtHas npogykums.
BbiGpochl

Boso6HoBnsiemble
pecypcel.

BcnomoratenbHbie n gpyrne
BXOZHbl€ MOTOKM

3Hepro-

Cuctema yTMnusaumm 3HEPreTUHeckoro npo-
aykra

IMpumep — mennoeass cmaxyusi, paboma-
rowjas Ha cxxuzaembix omxo@ax npodykma

3HepreTnyeckuin NPoayKT.
MonyTHasi npoaykums.
BuiGpochl

OHepreTnYeckuin NPoOayKT.
BcnomorateneHeie n apyrve
BXOZHble MOTOKM

Cuctema npeoGpa3oBaHnsi SHEPreTUHECKoro
npoagykra

TMpumep — asrekmpocmanyus, pabomaro-
was Ha Masyme, ycmaHoska 0ns pegopMuH-
2a, Monau8HbIlU d/IeMeHm

OHepreTnyeckun NpPoayKT
(apyromn copmbl).

MonytHan npoaykumns

Bbi6pochl

OHepreTMyeckuin NPoayKT.
BcrnomoraTtenbHble u gpyrve
BXOOHbI€ MOTOKU

Cuctema TpaHCMOPTUPOBAHWS 3HepretTuyec-
KOrO NPoayKTa

IMpumep — nomosnoyHbili mpy6onposod,
2a3onpoeod, yeonbHaa bapxa, maHkep, Ope-
3uHa, 2py3osoli asmomobuib

OHepreTuHeckuin  NpoayKT

(To xe camom popmel).
MonyTHasa npoayKums.
BbiGpocs!

OHepreTUYEcKun NPoayKT.
BcnomoraTeneHble u apyrue

BXOAHblE NOTOKU

Cuctema XpaHeHUsi SHepreTU4eckoro npo-
aykra

Mpumep — HegbmsaHasa yucmepHa unu 2a-
308b1l 6annoH, wmabens yans, 2azzonboep

OHepreTnyeckui NpoaykT

(Toi xxe camoln chopmbl).
[MonyTHaa npoayKums.
BbiGpochl

OCHOBHOI BXOAQHOW mMaTepu-
an, BKoYas SHepreTuyeckuin
nNpoayKr.

BcnomoratenbHble u apyrne
BXOAHble  MOTOKM,  BKIOYas
3Hepropecypchl

Cuctema noTpebrneHns SHepreTMHeckoro npo-
aykra

Mpumep — 8030ywWiHbIe  KOHOULUOHEPHI,
oceemumersnbHbie ycmpolicmea, mpaHcriop-
mHbie cpedcmea, afiekmponpueodb/ om Mo-
mopa, menesusopbl, o6yeHasa ¢habpuka,
cucmema obozpesa

MpoayKkumst unu ycnyru.
MonyTHaa npoayKums.
Bbi6pochl
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7 OBWXeHne 3HepronpoayKToB

7.1 Pa3znuyHble nogcucTeMbl TexHocdepsl, onpedensemMble B HacTosLLEeM cTaHgapTe, U NoToK 3Hepro-
NpoaykToB, NOBOYHBIX MPOAYKTOB 1 BEIOPOCOB NoKasaHkbl Ha pucyHKe 6. MoTok NpoayKummn n yeryr Mexay pas-
NWUYHBIMM NOACEKTOPaMI B CEKTOPE SHepronoTpebneHns He nokasaH.

OHepronpodyKT AOMKeH paccMaTpuBaTbCs kak Mtoboi Apyron npeameT noTpebneHns, KOTopbIA NPons-
BOOWUTCA, TpaHCNopTUpyeTcs 1 noTpebnsaeTcs.

CpepncTea NpouaBoACTEa U YCITyTy
Mo6ouHbI NpoaykT

MpuvpoaHble MpupoaHble
pecypcbl pecypcel
| | !
e —— opHogoGwiBatowan
NPOMBILLNEHHOCTb
SHepro- c
npoaykT mcrema
npg::::nhgsa - > npeopaso- MawmHocTpoeHne
| BaHUA
I Xumuueckasn
NPOMBILLSI®HHOCTb
Buonornueckan
| NPOMBILLNEHHOCTb
I Cucrema SHepro- Vi
TpaHcnopTu- H cnyv
I poBaHusi npoaykT Kommepueckan
¥ No6OMHbIe ¥ counanbHan
NPOAYKTHI BEATeNbHOCTb
Xunvwe
SHepro-
Cucrema NpoAyKT Cuctema
- > BuiGpochl TpaucnoptHas
BO30GHOBMNEHUA XpaHeHus >
uHpacTpyKkTypa Bui6pocsl
| '
1 O6palleHune ¢ oTxoaamm
n nepepabotka

L DHepronocTasnsioLMiA CEKTOP SHepronoTpebnsiowmii
BropuuHbie aHepropecypces! ceKTop

PrcyHok 6 — Bnok-cxema, onucbiBaloLas ABUXEHNE S3HEPronpoayKToB, NOGOUHBIX NPOAYKTOB
1 BbIGPOCOB BHYTPU TEXHOCHEpbI

7.2 Korga aHepronpoAykT noTpebnsieTcst B TEXHUYECKON SHEepreTU4eCcKon cucTemMe, OH nepecTaeT cyllec-
TBOBaTL Kak TakoBoW. B To ke camoe BpeMsi 3Heprusi Apyroro aHeproHocutens ysenudmsaetca. EcnuaHepronpo-
OYKTOM SIBNSIETCS KOMMep4eckasi TensioBasi aHeprust Unu TonnmMeo, cucteMma notpebneHus sHepronpoaykTa
nony4yaeT TEMNMOBYHO SHEPTUIO, YaCTb KOTOPO MOXET BbiTb NpeobpasoBaHa B Apyrue chopmbl 3Heprun. Ecnn
3HEepronpoayKToM ABMSIETCS SNEKTPO3HEPTUS, MoSlydaemas HenocpeACTBEHHO N3 OCHOBHOW CETU 3HeprocucTte-
Mbl, TO crcTema noTpebnseT TennoBylo, MEXaHUYECKYIO, 3NIEKTPOMarHUTHYIO U XUMUYECKYIO 3HEepPruu.

7.3 B 6onbLIMHCTBE CNyyYaes BKNag B 3HepreTMieckuii 6anaHc TeXHUYECKON HepreTMY4ECKON CUCTEMbI
nocTynaeT He ToMbKOo OT NoTpebneHus aHepronpoaykTa. Bknaa noctynaet oT Apyrux aHeproHocutenem s pop-
Me BeLLeCTB, KOTOpbIE ABMSITCA BXOAOM B CUCTEMY U KOTOPbIE MOABEPTaloTCS CKUraHUIo UNU ApYrm aK3oTep-
MUYECKUM XUMUYECKAM MK (PU3NYECKUM NMpeobpasoBaHnsM BHYTPU CUCTEMDI. XapaKTepHbIMU NpuMepamMu
ABNAOTCA KOKCYOLWMIACS yronb, GanaHcoBas ApeBecuHa, yrofbHble pacxodyemble anektpoasbl, 6aracca, Ton-
nuBHasi ApeBecuHa. pyrue sHeproHocutenu B popme ycryr, NocTynaroLmue B cUcTeMy HenocpeaCcTBEHHO U3
NpUpPoAHON cpebl UK NoCcTaBnsieMble APYTMMU TEXHUYECKUMN SHEPreTUYECKUMI cucTeMamin, Takke BHOCAT
CBOW BKNag.

6



Ta6nuua A1
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MpunoxeHne A
(obszaTenbHOe)

SHepronpoayKTbl

OHepronpoaykT

lMpumevaHue

TeBepAble Tonnuea

OHepreTNHeCcKui yrone

Becb yronb, O6bITHIA M3 3eMIU, 3a UCKIMIOUEHUEM KOKCYIOLWErocst yrns
v yrms gns unbTpoB

OHepreThyeckui Topd

OpraHudeckasi ropHasi nopoaa, UCMonb3yemas Kak 3HepronpoaykT

Kommepueckue gpoBa

OpeBecHas wena u onunku — cyonpoayKkTbl KOMMEpPYECKOro ApeBec-
HOro TOMMNMBAa, UCNOb3yEMbIE B KAUECTBE 3HEpronpoaykra

Opyras 6uomacca

«QHepreTUYeckne» nec, conoma, TPOCTHUK, BbICYLLEHHbIA KOPOBUIM Ha-
BO3, KYCTapHVK, CTPYHYKM CEMSIH, UCMOMNb3yeMble B KAYECTBE TONNMUBA

TonnueHble OpVKeTH! U rpaHynbl

loptovre BeLLecTBa MCKOMaAeMoro unm GMonormyeckoro NPouUCXoXxae-
HUs1 B hopme NopoLLKa, 3epHa (rpaHyr) Ui Meskow Lerbl, KOTOpbIe Nnpec-
cytoTcsi B 6/10KM ANsi NONy4YeHusi TONNMMBa, NPoCcToro B UCMONb30BaHUN

OpesecHbin yronb

Teepabili 0OCTATOK AECTPYKTUBHOW NEPEroHKM M NMUPONn3a ApeBEeCUHbI,
KpOMe aKTMBMPOBaHHOIO YIrisi

Kokc

Teepgoe TONNMBO, KOTOPOE NOMy4aloT U3 YIMsi NyTem HarpeBa 6e3 goc-
Tyna Bo3gyxa

Kngkme Tonnmea

Coblpast HedTb

Cbipasi HemsBneveHHasi HepTb He siBNsieTcs1 aHepronpoayktoM. OHa
CTaHOBUTCS SHEPronpoayKToM TONBbKO NOCe U3BNEYEHNs

Hedtenpoaykrsi:

- MOTOPHbIV ra3onuH;

- aBWaLMOHHbIV Fa3onuH;
- APYrov KepoCUH;

- Au3enbHOe TOMNUBO;

- rasovine AnNs OTOMNNEHUs;
- TonnueHas HedbTb

MoryT 6bITb NPUBEAEHDbI B rPyNNax pasnuyHbIX 3HEpronpoaykTos. Jlio-
6as U3 oTAENbHbIX XUAKMX cmecen GbiIcCTponcnapaIoWerocs yrneeogopoa-
Horo GyTaHa v nponaHa

CxuxeHHbIN HedTsiHoN ra3 (CHI)

HekoTopble xxuakue cMecu neTyumx yrrnesoaopogos 6ytaHa v nponaxa.
CHI HaxoasiTcs B ra3006pa3HOM COCTOSIHUM Npy aTMOCchepHOM AaBneHum
M craHoBATCA Xugkumm npy 15 °C  npu  HUSKUX  AaBneHusixX
(0,17—0,75 MMNa)

MonydabpukaThbl

Monydabpukatbl (CKUXKEHHbIE YITIEBOAOPOAbI) BKNKOYEHBI B NEPeYeHb
3HEPronpoAyKTOB, HE3ABMCUMO OT TOTO, UCTIONbL3YIOTCH 1M OHU AT NPOU3-
BOZCTBA TOMNIMB UMK Kak HedbTexmmmuyeckoe coipbe. HedTAHOM KOKC He OT-
HOCUTCS K 3HEPrornpoAyKTaM, Aaxe ecrnv 3HA4YMTErNbHOE €ro KONMYECTBO
MCMornb3yeTcsl Kak TOMMBO

Cnvprocogepxaliee MOTOpPHOE TOn-
nMBo

OTaHon U MeTaHor C NpUcaKkamMmm I CMecu KUCITOPOACOAEPKALLMX
coeiMHeHWI (CnNMPTOB 1 3¢MPOB) € HETSHBIMKY TONNMBaMK

CXMXEHHbIV NPUPOAHBLIN ra3

>Knakue yactm NpupoaHoro rasa, KotTopbie BOCCTAHOBMNEHBI {pereHepu-
poBaHbl) B cenaparopax, LaxTHoM 060pyioBaHUM M ra3oreHepaTopHbIX
yCTaHoBKax

Tonnuea, NpousBogUMLIE W3 PacTh-
TENbHBIX U XXMBOTHBIX Macen

PactutenbHble M XXMBOTHbIE Macna, U3BIeYeHHbIe U3 Pa3NIUYHbIX pac-
TEHUIN U XUBOTHbIX

[a3oobpasHble Tonnuea

TonnuBa Ha OCHOBE NPUPOAHOro
rasa:

- NPUPOAHbLIV ras

- OKMXKXEHHbIN NPUPOAHBLIN ra3

MeTaH v rasoBble cmecu
MpupoaHbil ras, cxxuxaembii NPy HA3KOW TeMNepaTtype Ans nocnegyo-
LLLero XpaHeHUs1 M TPaHCMOPTUPOBaHUS
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OkonyaHue mabnuuei A.1

SHepronpoaykT

Mpumevarue

MpeobpazoBaHHble (KOHBEPTUPOBAH-
HOe) ra3oobpasHble Tonnmea:

- ras, N3BIeYeHHbIV U3 yrrs

- TOMOYHbLIV ra3

- rasucduumpoBaHHasl Guomacca (Unm
6uomacca B razoo6pasHoM COCTOSIHWK)

- OYMLWEHHbLIV ra3

- ra3 ObITOBOro HasHaueHusi (KOMMY-
HarnbHbIA NN FOPOACKOW)

Monyyaembivi u3 yrns
[Mony4eHHbIN U3 KOKCYIOLLErocs yrns

a3, oTAeneHHbIN OT NPMPOAHOrIo rasa
a3, npon3BoaUMbIN Ans 06LEeCTBEHHOIO (KOMMYHAMNBHOIO) cCHabxe-
HYS

Buoras (6nomacca)

CwMech rasoB, NpenMyLLECTBEHHO COCTOSILLANA N3 MeTaHa u guokeuaa
yrnepoga, nony4aemMasi npu aHaspobHOM pasrnoxeHun Gromacchl; me-
TaH, BblAensieMblil U3 3TOW CMECU, HOCUT Ha3BaHue «buomeTaH». a3, Bbl-
JenseMbli XUAKMM NeperHoem, MyCOpHbIV ra3 v T. 4.

Boaopoa

B rasoo6pasHol unm xugkon dopme, nonyyaemslin N3 UCKONaembixX
U BO30GHOBMNSIEMbBIX UCTOYHUKOB

ApepHoe TonnMeo

YpaH, Topui N NNyTOHWA — pacLlennsiiowmnecst  BOCNpousBogsLme-
cs1 matepuarbl (3NemMeHTbl)

CeTeBOe 3NEKTPUHECTBO (MINK 3nek-
TPUYECTBO 3HEPrOCHCTEMbI)

OHepronpoaykT, NPOU3BeAEHHbIM B CUITOBLIX YCTAaHOBKax U pacnpe-
JerneHHbIN No obLLEeCTBEHHOW UMW aHanorMYHON ceTu

Kommepueckass Tennoeast
MeCTHasi TenoBasl 3Heprus

aHeprus,

Fopﬂqaﬂ AHNMOKOCTb Unn nap, ncnonb3yemble B KOMMEPYECKUX Ternno-
BbIX pacnpegenteribHbIX CUCTEMaX, NoONyYeHHbIe U3 OPYyTrnx aHepronpo-
OYKTOB, BO30GHOBMSIEMbIX pecypcoB, BKMNio4Yada Takue, Kak CONnHe4dHoe
nanyveHue n reotepmMmaribHoe Tenno
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