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BBepeHue

Hactoawmn nHpopMaUNOHHO-TEXHUYECKUI CNPAaBOYHUK MO HaUMNyyLlWUM OOCTYMHbIM
TexHonornsam UTC 48 «lNoBblweHne aHepreTnyeckon a¢pekTMBHOCTN NpU OCYLLECTBNEHUN
XO35IMCTBEHHON M (UNn) nHOM peatensHocTU» (fanee — Cnpasoyvnuk HOT) npeacraBnsiet
cobori OOKYMEHT Mno cTaHgapTusauumn, paspaboTaHHbIN B pesynbTaTte aHanmsa npakTuKu
paboT no aHeprocbepexeHunto, pe3epBOB M HanpaBfieHUN MNOBbLILEHUA 3JHEPreTU4ecKom
3(PPEKTUBHOCTU, XapaKTEPHbIX OS5 NPOMbILNEHHbIX NpeanpuaTuin Poccunckon ®epepauun,
a TaKke NPUHATBIX 3a pybexomMm.

TepMnH «Hauny4dlwme OOCTYMHbIE TEXHOMOrMNY onpeaeneH B ctatbe 1 PegepanbHOro
3akoHa Ne 7 &3 [1], cornacHo koTopoMy HOT — 3TO TexHONOrmsa NpomM3BoACTBa NPOAYKLUK
(ToBapoB), BbIMNOMIHEHNA paboT, oKa3aHUsa YCnyr, onpegensiemMas Ha OCHOBE COBPEMEHHbIX
OOCTMXKEHUN HayKM U TEXHUKN MU HaUNyyLllero CoveTaHusa KputepueB OOCTUXKEHUS OXpaHbl
OKpyXatoLen cpebl Npu yCrioBUM HanNn4nga TEXHUYECKON BO3MOXHOCTU ee NPUMEHEHNS.

CtpykTypa Hactosiwero CnpasoyHuka HOT cootBetcTBYyeT NMHCT 21—2014 [2], dop-
mMat onucanusa TexHonormn — NMHCT 23—2014 [3], TepMUHbI NpUBEAEHbI B COOTBETCTBUM C
MHCT 22—2014 [4].

KpaTtkoe coaepxaHue crnpaBo4YHUKa

BBepeHue. Bo BBegeHuM npmBeaeHo kpaTkoe cogepxaHme CnpasodHuka HOT.

NMpeancnoBue. YkaszaHa uenb paspabotkm CnpasoyHuka HOT, ero craryc,
3aKoHoAaTeSNbHbIN KOHTEKCT, KpaTKoe OonucaHwe npoueaypbl co3fgaHus B COOTBETCTBUWN C
YCTaHOBJIEHHbIM MOPSOKOM, a TaKke B3auMMOCBSA3b C aHanormyHbiMU MeXOyHapoLHbIMU
AOKYMEHTaMMU.

O6nactb npuMmeHeHus. B pamkax paspabotkm CnpaBodHuka HOT obocHoBaH ero
MEXOTPacrneBOM XapakTep W MNokKasaHo, YTO OH MOXET pacnpOCTPaHATbLCA Ha BCce BuAbl
AEeATEeNbHOCTU, OCyLlecTBNseMon Ha obbektax | kaTeropuun, OTHECEHHbIX K TaKOBbIM B
COOTBETCTBUN C  KPUTEPUSIMU,  YTBEPXKOEHHbIMU  MNOCTaHoBneHveM [lpaBuTenbcTBa
Poccurickon ®depepaumm ot 28 centabps 2015 Ne 1029 «O6 yTBEpXAEHUN KPUTEPUEB
OTHEeCEeHUs1 0OBbEKTOB, OKa3blBalOLWMNX HEraTMBHOE BO3OEWCTBME HA OKPYXatlollyk cpeay, K
obvektam |, Il, Il n IV kateropmny.

B paspgene 1 onucaHbl pesynbTaTbl aHanuM3a 3HepronoTpedneHns B KIHYeBbIX
oTpacnsax NPOMbILLIIEHHOCTH. Ocoboe BHUMaHue yaerneHo 0COBEeHHOCTSM
9HepronoTpebneHns, xapakTepHbiM 45151 06BEKTOB | KaTeropuw.

B paspene 2 npennoxeH anroputM OTHECEHUS METOAOB U MPAaKTUK MOBbILLEHUS
9HepreTMyeckon 3dMPEPEKTUBHOCTM K HaWUyywMM OOCTYMHbIM, OMMCaHbl OCOBGEHHOCTU
noaxodoB, MCMNONb30BaHHbIX Mpu pas3paboTke gaHHoro CnpasoyHuka HAT u B uenom
cooTBeTcTBYHOLWMX [1paBmnam onpeneneHns TEXHOMOrMM B Ka4eCcTBe Haumy4dlwen 4OCTYNHON
TEXHOMOrMM, a Takke npu paspaboTke, akTyanusauun n onybrnmkoBaHum MHEAPOPMAaLMOHHO-
TEXHUYECKMX CMPABOYHMKOB MO HaUAyyYlWMM OOCTYMHbIM TeXHoMormsam (yTBepXaeHbl
noctaHosneHnem lNpasutenbctBa Poccuinckon Pepepaumm ot 23 gekabpa 2014 r. Ne 1458) n
MeToonyeckum pekoMeHZauusiM No OrpefeneHuo TEXHONMOMMM B KavecTBe Haunydlien
AOCTYNHOW TexHonorun (yTBepxaeHbl npukasom MwuHUCTepcTBA MNPOMBILLIIEHHOCTU U
Toproenu Poccurckon ®epepauun ot 31 mapta 2015 r. Ne 665).
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B paspene 3 onucaHbl pe3epBbl 3HEpProcbepekeHns N NOBbILLEHUSI AHEPreTUYECKON
appekTMBHOCT Ha obbekTax | KaTteropum wn MpeanoXeHbl NpakTUyeckne MeToabl MX
BbISIBNEHUS.

B paspene 4 onucaHa npakTuka nNPUMEHEHUA TEXHOMOIMYEeCKUX peLlleHun ans
peanu3auun  pasnuYHbiX pPe3epBOB  MOBbIWEHUS  3HEpPreTU4yeckom  APGPEeKTUBHOCTH
npeanpuaTun.

B paspene 5 npuBegeHa wmHpopmauna o6 OCHOBHbIX WMHCTPYMEHTaxX M MNpakTuke
9HEpreTMYecKkoro MeHeKMeHTa, CUCTEMaTU3NPOBaHHaAs C Y4YeTOM OfblTa POCCUMCKUX
npeanpusaTum, a Takke TpeboBaHM MeXayHapoaHbIX CTaHAapTOB.

3aknounTtenbHble MONOXEHUs1 U peKkoMeHpauuu. B pasgene npeacTtaBneHa
nosnumsa paspabotumkoB CnpaBoyvHuka HOAT B OTHOLWEHUW HanpaBfieHWA MCMNOSIb30BaHUS
pe3epBOB MOBbILEHUS 3HepreTn4yeckon 3aPPEeKTUBHOCTM U OLHOBPEMEHHOIO COKpaLLeHUst
HeraTMBHOIO BO3JENCTBUS Ha OKpyXarwllyl cpefy Ha obbektax | kateropum, a Takke
obcyxaeHbl ocobeHHoCTU cbopa nHopmaumm Onga akTyanusaumm U BHECEHUS U3SMEHEHUI B
CnpaBoyHuk HAT.

Bubnuorpacdma. B 6ubnuorpacdmm npueBeneH nepeyeHb OCHOBHbLIX WCTOYHMKOB
MHopMaLUK, NCNONb30BaHHbLIX Npu paspabotke CnpaBoyHmka HAOT.

B npunoxeHuax npuBedeHbl MNpUMeEpbl peanu3auum  pasfiMyHbiX  pe3epBOB
9HeprocbepexeHnsi MNOBbIWEHNA 3JHepreTudeckon 3 EKTMBHOCTN psaa NpeanpusaTun
pasHbIX OTpacrnen MnpPOMLILIIEHHOCTN, a Takke cBogHas Tabnuua ynomsHyTbix HAOT
NOBbILLEHUST 3HepreTudeckon IPAPEKTUBHOCTM B  COOTBETCTBYHLWMX pasgenax o
9HeprocbepexxeHUo MPUHATBIX Ha OaHHbIW  MOMEHT OTpacrieBbiX («BepTUKasbHbIX»)
CMPaBOYHUKOB MO HAUSTYYLLMM OOCTYMNHBLIM TEXHOSTOMMUSM.
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MpepucnosBue

Llenun, ocHoBHbIE NPUHLUMMbLI U NOPAAOK padpaboTkm CnpaBoyvHmnka HOT ycTaHOBMNEHbI
noctaHosneHnem lNpasutensctea Poccuiickon ®epepaunn ot 23 aekabps 2014 r. Ne 1458,
ONUCHLIBAKOLLMM MNOPSAO0K OnpedeneHns TEXHONOMMM B KavyeCcTBe Hawnyulwen AOCTYNHOW
TeXHoMnormm, a Takke paspaboTku, akTyanu3auum u onybrnmkoBaHust WUHAOPMAaLMOHHO-
TEXHUYECKMX CNPaBOYHUKOB MO HAUNYYLLIMM OOCTYMHbIM TEXHOMOMMUSIM.

1 CtaTyc [OKyMeHTa
HacTtoawun CnpaBouHunk HOT aBnseTcs AOKYMEHTOM MO CTaHZ4apTM3auun U Mmeet
MeXOoTpacrneBoWu xapakrep.

2 UHdopmauums o paspaboTumkax

CnpaBoyHuk HOT paspaboTtaH TexHuyeckon paboyen rpynnon Ne 48 «[lloBbiweHue
9HepreTuyeckon 3PAPEKTUBHOCTM MPU  OCYLLECTBNEHUM XO3ANCTBEHHOM W (MNKN) WHOW
peatenbHocTuy (TPI 48), coctaB koTopon Obin yTBepxaeH npukasom degepanbHOro
areHTCcTBa No TeEXHMYECKOMY perynuposaHuio n metponoriun Ne 802 ot 29 mioHa 2016 T.

[MepeyeHb opraHusauui, okasaBLUMX MOAOEPXKKY paspaboTke CnpaBouvHuka HOT,
npvBeaeH B pasferne «3aknoynTeribHbIe NONOXEHUS U peKoOMeHaauumny.

CnpaBoyHunk HOT npeacrtaBneH Ha ytBepxaeHve bBropo Haunyudwmx [OCTYMHbIX
TexHonorun (bropo HOT) (www.burondt.ru).

3 KpaTkasa xapakrtepucTuka

CnpaBoyHuk HOT cogepxuTt onucaHne pesynbTaTtoB aHanmsa CyLecTBYOLWEN KapTUHbI
9HepronoTpebneHnsa B KNKYEBbLIX OTPAC X 9KOHOMUKN Ha obbekTax | kaTeropuun. Ha ocHoBe
aHanusa nogxodos, COOTBETCTBYOWMNX TpeboBaHnam degepansHoro 3akoHa ot 21.07.2014
r. Ne 219-®3 (peg. ot 03.07.2016) «O BHeceHUN n3ameHeHWn B pepepanbHbin 3akoH «O6
OXpaHe oKpyXawlen cpegbl» W OTAenbHble 3akoHoZaTesflbHble akTbl Poccuickon
depepaummy», onpeneneHbl TEXHNYECKNE PELLEHUS, ABASIOWMNECS HAUTYyYLIMMN SOCTYMHbIMN
TexHonormamun (HAT), a, yunTbiBas TpeboBaHna depepanbHoro 3akoHa ot 10.01.2002 r.
Ne 7-03 (pea. ot 03.07.2016 r.) «O6 oxpaHe okpyxatowien cpenbi» n PegepanbHOro 3akoHa
«O6 aHeprocbepexeHnn n O NOBbILWEHUN 3HepreTndeckon 3PEPEKTUBHOCTU N O BHECEHUMU
N3MEeHEeHU B OTAENbHbIE 3akoHOoA4aTeNbHbIE akTbl Poccuiickon ®egepaumny ot 23.11.2009 r.
Ne 261-®3 (pea. ot 03.07.2016 r.), n oTpaxawwue Takke U MeXOYHAPOOHYI MPaKTUKY,
onpeaenieHbl TEXHONOMMYeCKMe peLleHnsi, MeToabl U NPaKTUKN NOBbILLEHUST SHEPreTUYECKON
ahbpekTUBHOCTM (B TOM YnUCre ynpaBreH4Yyeckne), KoTopble cneayet OTHECTU K HaumyyLwmm
AOCTYMHbIM.

4 B3aMMocCBSi3b C MeXAyHapoAHbIMU U perMoHanbHbLIMU aHanoramMmm

CnpaBoyHuk HOT paspabotaH c y4ETOM MaTtepuanoB OENCTBYIOLWErO CrpaBOYHMKA
EBponenckoro Cows3a no  Havnyydwmm  OOCTYMNHbIM  TexHomormam  obecneyeHus
aHeproadppekTuBHocTn (Reference Document on Best Available Techniques for Energy
Efficiency), B TOM 4ucne ero aBTOPCKUX PYCCKOA3bIYHbIX BEPCU, NOATrOTOBSIEHHbLIX MNPU
aKTMBHOM y4acTtum paspabotumkoB CnpasoyvHuka HOT B 2009-2012 rr. Micnonb3oBaHbl Takke
MaTtepuanbsl OTYE€Ta, MNOArOTOBMEHHOrO B paMKax [roCydapCTBEHHOrO KOHTpakTa Ha
BoinoriHeHne HWP no locypapctBeHHoMy KoHTpakty Ne 13/0412.0923400.244/15/232 wn
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cofepXallero nNpoeKkT CrpaBOYHOro AOKYMEHTa MO HaunyylwuMm OOCTYMHbIM TEXHOMOrnAM
obecnevyeHuns aHeprodadPEKTUBHOCTN.

Mpwn paspaboTtke CnpaBoyHuka HOT ydTeHbl Takke Noaxoabl, CUCTEMATU3MPOBAHHLIE
B OTpacrieBblX U MeXOTpacreBblX PYKOBOACTBAX MO Haunyylwen npaktuke obecneyeHuns
aHeproadppektBHocTn (Energy Efficiency Best Practice Guides, Energy Star Energy
Efficiency Tools, Industrial Energy Efficiency Accelerators v gp.), OelcTeByloWnX B
CoegunHénHbix LWTtaTtax Amepukn, KaHage, BenukobputaHum n gpyrmx rocygapcraax.

5 C6op AaHHbIX

MHdopMaumss 0 TEeXHONMOrMYECKUX peLleHusax, a Takke O MeTodax W npakTukax
NOBbILLIEHWS 3HEePreTM4eCcKon 3PAPEKTUBHOCTU (B TOM YMCNEe YyNpaBreHYecknx), npuMeHseMblX
obbekTtamu | kaTeropum n gpyrumm npeanpusatTnamm B Poccumnckon ®egepaunm, 6oina cobpaHa
B npouecce paspabotkm CnpasovHuka HLOT B cootBeTcTBUM C [Nopsigkom cbopa AaHHbIX,
HeobxoaMMbIX Ans paspaboTkm MHHPOPMALMOHHO-TEXHNYECKOrO CpaBoYHMKa N0 HaUy4LLUM
AOCTYNHbIM TEXHOMOMMAM W aHanmM3a NPUOPUTETHLIX Npobnem oTpacnn, YTBEPXAEHHbIM
npukasom PocctaHgapta ot 23 nona 2015 r. Ne 863.

6 BazanmocBasb ¢ gpyrumu cnpaBovHmkamu HAT

BaaumocBsasb Hactosiwero CnpaBovHuka HOT ¢ gpyrumm cnpasBodHukamun HAT,
paspabaTtbiBaeMbiMM B COOTBETCTBUM C pacnopskeHnem [lpasutensctBa Poccunckon
depepaumm ot 31 okTs6pa 2014 r. Ne 2178-p, onucaHa B pasgene «O6nactb NPUMEHEHNSAY .

7 UHdhbopmaumsa o6 yTBepxxaeHMu, onybnmkoBaHum 1 BBeaeHUn B AencTeue

CnpaBoyHuk HOT ytBepxaeH npukasom PocctaHgapta ot 29 ceHtsbpsa 2017 .
Ne 2060.

CnpasoyHnk HAOT BBegeH B pgenctBne c¢ 01 mapta 2018 roga, oduumanbHO
onyb6nukoBaH B MH(OPMaLMOHHON cucTeMe obLLero nonb3oBaHus — Ha omumnanbHOM canTe
depeparnbHOro areHTCTBa No TEXHUYECKOMY PETrYNIMPOBAHUIO U METPONOrMn B ceTu VIHTEpHET
WWW.gost.ru.

Vi
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WHOOPMALIMOHHO-TEXHUYECKUA CMNPABOYHUK
Nno HAUNY4YWUM OOCTYNHbIM TEXHOJTOINAM

NOBbILWEHUE QHEPTETUYECKOU 3®®EKTUBHOCTU
MPU OCYLWECTBIIEHNN XO3ANCTBEHHOM
U (UNIN) UHOW QEATENBbHOCTHU

Energy Efficiency Improvement During Economic and/or Other Activities

Oata BBegeHus — 2018 - 03 - 01

O6nacTtb NpUMeHeHUusA

HacToawumn mexoTtpacrnesou («ropnsoHTanbHblny) CnpaBsovyHuk HOT paspaboTtaH BO
B3aMMOCBSA3M C OoTpacreBbiMy crpaBodHnkamu HOT, paspabaTtbiBaeMbiMU B COOTBETCTBUN
c pacnopsibkeHnem [lpaButenbctBa Poccunckon depepaumm ot 31 oktabps 2014 r. Ne
2178-p, 1 BKnw4YaeT B ceba onucaHue oOwmx nogxo4oB M METOAOB MOBbILLEHUS
3HepreTnyeckon adEKTUBHOCTM NPOU3BOACTBA, KOTOPbIE MOTYT MPUMEHSATLCA B MNEPBYHO
oyepedb Ha NpeanpusaTUaX, OTHOCALWMXCA K obbekTam | kaTeropum B COOTBETCTBUU C
Kputepmnamm, yTBep>XaeHHbIMN noctaHoBneHmem lNpaButensctea Poccuickon ®eaepaumm
oT 28 ceHTabps 2015 Ne 1029 «O6 yTBepXOAEHUU KpUTEPUEB OTHECEHUS OOBLEKTOB,
OKa3sblBalOLMX HeraTMBHOE BO3OENCTBUE Ha OKpyxaroLlyo cpeay, K obbvektam I, 11, Il n IV
Kateropun» (ganee — npegnpusaTtus | kateropun).

CnpaBoyHuk HOT HOCUT MeToAMYECKMW XapakTep M COAepXUT O606LEHHYIO
WHpopmauuio, cBedeHns obwero xapaktepa, obwwme nogxodbl K MeTogaMm M
yrpaBfieHYeCKMM  peLlleHuaM, MNpPUMEHSeMbIM ANA  MOBbIWEHUA  3HepreTU4ecKom
9(P(PEKTUBHOCTM NPU OCYLLECTBIIEHNUN XO3SAIUCTBEHHOW M (MNIM) UHOW AEATENbHOCTU Ha
npegnpuaTtusx (obbekrtax) | kateropun.

CnpaBoyHuk HOT He cogepXuT TEeXHONOMMYecKux nokasatenen Ans Kakmx-nmbo
oTpacrnen nNpombiWieHHOCTU.  PekomeHgauuun, cogepXawumeca B HaCTOSILEM
MexXoTpacrneBoMm («ropusoHTansHom») CnpasoyHuke HAT, nognexaTr MNpUMEHEeHUo B
AOMNOSIHEHME K peKkoMeHAdaunsam oTpacnesBbix cnpaBodHukoB HAT, a Takke B crnyyae
OTCYTCTBUSI COOTBETCTBYHOLUMX CBeAeHUN 06 OCOBEHHOCTAX JHEepreTU4ecKoro ayguta u
CUCTEM 3HEPreTUYeCcKoro MeHeKMeHTa, XxapakTepHbIX ANa OoTpacnu, B COOTBETCTBYHOLLEM
oTpacneBoM («BepTukanbHoM») CnpaBoyHuke HOT, Kk obnactu npuMeHeHust KOTOporo
OTHOCUTCHA paccmaTpuBaemoe npegnpustne (06bekT).

B cuny «ropmsoHTanbHoro» xapakrepa CnpaBoyHuka HOT KOHKpEeTHbIE TEXHUYECKME
peweHns no oTpacnsaM MNPOMbILLMEHHOCTH, MNEPEYHN MapKepPHbIX BELLECTB, a Takke
ANanasoHbl 3HAYeHUM TEXHOMOrMYecKMx mnokasaTernenm Moryt ObiTb npuBedeHbl B
COOTBETCTBYIOLUMX OTpacCreBbIX «BepTukanbHbix» CnpaBoyHukax HOT; npu ux Hanuumw,
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nonoxeHna otpacnesblx CnpasoyHukoB HAT wvmeldoT npuoputeT nepeq HacToAWUM
CnpaoyHnkom HOT.

Onsa o6bnactem npumeHeHna HOT B COOTBETCTBUM C  pacrnopsikKeHUem
MpaButenbctea Poccuiickon ®epepauum ot 24.12.2014 Ne 2674-p paspabartbiBatotcs
COOTBETCTBYHOLLME OTpacneBble («BepTUKanbHbIey) cnpaBovHnkm HOT.

CnpaBoyHnk HOT npumeHseTca Ha obbekTax, OKasblBalOWMX HeraTuBHOE
BO3AENCTBME Ha OKpYXaloLlytd cpeay W OTHECEHHbIX K obbektam | kaTeropum B
COOTBETCTBUM C KpUTEPUAMU, YTBEPXKOAEHHbIMW MoCTaHoBrieHMeM [lpaButenscTBa
Poccuinckon ®epepauun ot 28 ceHTsbps 2015 Ne 1029 «O6 yTBEpXOeHUN KpUtepues
OTHeceHMs 06bEKTOB, OKa3blBalOLLMX HEraTUBHOE BO3AENCTBME HA OKPYXaloLLyo cpeay, K
obwvektam |, 11, 1l u IV kaTeropuiny.

OnuncanHble B CnpaBoyHuke HOT ynpaBneHyeckne MeTogbl MOBbILLEHUSA
9HepreTMyeckon 3PAEKTUBHOCTM MOrYT MNPUMEHATLCA Ha NPeanpuATUSX pPasfinyHbIX
KaTeropun (B COOTBETCTBUM C noctaHoBneHnem lpasutensctBa Poccunckon denepaumm
oT 28 ceHTabpsa 2015 Ne 1029 «O6 yTBepXOEHUU KpUTEpUeB OTHECEHUS OOBLEKTOB,
OKasblBalOLMX HeraTMBHOE BO3OENCTBUE Ha OKpYyxatoLlyo cpeay, K obbvektam I, 11, Il n IV
KaTteropum»).
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TepMUHBI, onpeaeneHns U CoKpaLLeHus

BHyTpeHHUM ayauUT — WHCTPYMEHT CUCTEMbl SHEPreTU4EeCcKOro MeHeKMEHTa;
CUCTEMATUYECKMUA, HE3aBUCUMbIA U OOKYMEHTUMPOBAHHbLIA MPOLEeCC CamMONpoOBEPKU
opraHu3auun, nonyvyeHusi CBMAETENbCTB U MX OOBEKTMBHOW OLIEHKM AONS onpeaeneHus
CTENEeHN BbINOSIHEHUSA  YCTAHOBMNEHHbIX TpeboBaHMA B 4aCTU  3HEPreTU4eCcKom
pe3ynbTaTUBHOCTMW.

BTOopuYHbIN 3HEpPreTUY4ECKUN Pecypc — 3HEPreTUYeCcKnn pecypc, Nosly4eHHbIn B
BMAE OTXOAOB MpPOM3BOACTBa M MNOTpebneHuss nnu noboYHbIX NPOOYKTOB B pe3ynbTaTe
OCYLLECTBMNEHNS TEXHOMOMMYecKoro mnpouecca WM UCnonb3oBaHus o0bopyaoBaHus,
YHKUNOHaNbHOE Ha3Ha4YeHne KOTOPOro He CBA3aHO C NPOU3BOACTBOM COOTBETCTBYIOLLEINO
BMAA 3HepreTM4eckoro pecypca.

Ucnonb3oBaHue 3Heprum — cnocob nnu Bua NpUMEHeHUss Heprum (BEHTUNALMS,
ocBelleHne, oborpes, OxnaxaeHwe, TPaHCMOPTUPOBKA, MPOLECCHI, MPOU3BOACTBEHHbIE
NNHUK).

KoadchbmumeHT nonesHoro ucnosib3oBaHusi aHeprum — OTHOLLEHME BCEMN NOSIE3HO
NCMNonb3yeMOoun B XO3ANCTBE (Ha YCTAaHOBIIEHHOM y4acTke, SHEProycTaHOBKE U T.M.) 3Heprum
K CyMMapHOMY KOJIMYEeCTBY U3pacxo40BaHHON SHEPrMu B nepecyeTe ee Ha NePBUYHYIO.

MuHy-aHanua - wmeTO4ONOMMS MUHMMM3AUMKM 3HepronoTpebneHns npouecca
nocpeacTBOM pacyeta TepMoanHaMmnyeckn o60CHOBaHHbLIX 06 BEMOB 3HEPronoTpebneHns
N NPUBNMXKEHNA K HUM C MOMOLLBIO ONTUMMU3aUUK Tennonepedayn Mexay npoueccamu,
METOA0B AHEProCHaABXEeHNS N XapaKTePUCTUK TEXHONOMMYECKNX NPOLLECCOB.

Mporpamma 3HeprocbepexeHus — onpegeneHHass nporpamMma OencTBUM Ha
NPOTSXKEHMM  OnNpefeneHHoro cpoka B obnactm nosblweHUss 3P dEKTUBHOCTU
NCMNONb30BaHWs 3HEPreTUYEeCKUX pecypcoB.

PaunoHanbHoe ucnonb3oBaHue TONSIMBHO-3HEPreTUYECKNX pecypcoB
— WCNONb30BaHWE 3TUX PecypcoB, obecneuymnBaroliee AOCTUXKEHWE MaKCUMarbHOW npwu
CYLLECTBYIOLLIEM YPOBHE PasBUTUA TEXHUKM U TEXHOMOrMM 3PAPEKTUBHOCTU, C YYETOM
OfPaHU4YEHHOCTM WX 3anacoB K cobnogeHnss TpeboBaHWUA CHMKEHUS TEXHOreHHOro
BO3AENCTBUS Ha OKPY>KaloLLyto cpeay u apyrmx TpebosaHui obuectsa.

Cuctema aHepreTM4eCcKoro MeHepkKMeHTa — COBOKYMHOCTb B3aUMOCBA3aHHbIX NN
B3aMMOAENCTBYIOLLNX 3IEMEHTOB, UCMONb3yemMas AN YCTaHOBMEHUA 3SHepreTu4ecKkom
NOSIMTUKN N SHEPreTUYECKMX Lenen, a Takke NpoLeccoB 1 npouenyp Ans AOCTMXKEHUS 3TUX
uenen.

TexHonornyeckoe TOMMMBHOE YUCNO — 3aTpaTbl BCEX BWOOB 3SHeprun B
TEXHONOrMYeCckoM Mnpouecce, MepecYnTaHHblX Ha Heobxoaumoe Ana UX MonyvYeHus
YCNOBHOE TOMMMBO 3a BblYETOM BTOPUYHbIX AHEPrOPECYPCOB Ha €ANHULLY NPOaYKLUN.

TonnuBHO-3HEpreTM4eckMe pecypcbl —  COBOKYMHOCTb  MPUPOOHBIX W
NPON3BOACTBEHHbBIX 3HEPrOHOCUTESNEN, 3anaceHHas 3HEPIrUst KOTOPbIX NPU CyLLECTBYOLWEM
YPOBHE Pa3BUTUSA TEXHUKU U TEXHONOMMN AOCTYNHA A5 UCNOMb30BaHUSA B XO35MCTBEHHOM
AEATENbHOCTMW.

TonnnBHO-3HepreTU4EeCKUM OanaHC — COOTHOLWIEHME [Ansi 9KOHOMWYECKOro
obbekTa unNu HEKOTOpOW TeppuTopuM OOBLEMOB TOMIMBHO-3HEPreTUHECKUX PECYPCOB,
nocTynawLwmx Bcneactane Aobblum nnmn Beo3a u yooiBatoLwmx BCreacTame notpebnenna Ha
MecTe Unu BbIBO3a.
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YpenbHoe notpebneHue pecypcoB — noTpebrneHne, OTHECEHHOEe K Kakon-rmbo
BeNnnyMHe, Hanpumep, K o6bemy npomsBoacTBa (3aTpaTthbl CbipbS HA TOHHY UNW eanHULY
roTOBOW MpoAaykuunM wu T.n.). YaenbHoe aHepronotpebneHve — notpebrneHve aHeprum,
OTHECEHHOE K 0OBLEMY NMPOM3BOACTBA (Kak NpaBwuIio, B NepecyéTe Ha eauHuLy roTOBOW
npoayKumn).

dkceprua — npegenbHoe (Hambonbllee UM HaMMeHbLUee) 3HaYeHue IHEepruu,
KOTOpoe MOXeT ObiTb MonesHbiM 06pa3om MCNONb30BaHO (MOMYyYEHO WM 3aTpayeHo) B
TepMOANHAMMYECKOM MpoLecce C YYETOM OrpaHUYEHWU, HaknagblBaeMblX 3akOHaMu
TepMoAMHAMUKKN;, Ta  MakcumanbHaa  paboTa, KOTOPYHD  MOXET  COBEPLUUTb
MaKkpoCKonunyeckas cuctema npu KBasmctatuyeckomM nepexoae u3 3agaHHOro COCTOSIHUS B
COCTOSIHME PaBHOBECUS C OKpYXaloLLen cpefion (3Kceprnsa npowecca NonoXxntensHa), unm
Ta MMHMManbHas paboTta, KOTopyr HeOH6X0AMMO 3aTpaTUTb Ha KBa3UCTaTUYECKNA Nepexos
CUCTEMbI M3 COCTOSIHUA PaBHOBECUS C OKpYyXalllen cpedon B 3adaHHOE COCTOsHUE
(akceprus npouecca oTpuuaTensbHa).

OHepreTnyeckas 6GaszoBas JNUHUA —  KONMUYECTBEHHAs  XapakTepucTuka,
ABNAOLLAACA  OCHOBOM  ANA  CPaBHEHUSI  3SHEPreTMYEecKom  pes3ynbTaTUBHOCTM.
OHepreTnyeckasa 6a3oBas NMHUA oTpaXkaeT onpeaeneHHbl Nepuos BpeEMEHMN.

OHepreTnyeckas 6asoBas NMHUS MOXET OblITb HOpManu3oBaHa NOCPELCTBOM y4yeTa
nepeMeHHbIX BEMNYUH, KOTOPbIE BIUSIOT Ha UCMONb3oBaHne n/nnn notpebneHne sHeprum,
HanpuMmep, YpPOBEHb MPOU3BOACTBA, [Padyco-OHU OTOMMEHMA UM OXnaxaeHus (B
3aBMCUMOCTU OT TeMnepaTypbl CHapyXu NOMELLEHURN). U T.4. DHepreTudeckas GasoBas
NMHNUS MOXET TakKe MCMNOoNb30BaTbCHA ANA pacyeTa 3KOHOMUWN 3HEPrnn B Ka4eCTBE TOYKM
oTcyeTa ANns OTpPaXeHus CUTyauun 4o 1 Nocrne BHe4PEeHUS MEPONPUSTUIA, HanpaBeHHbIX
Ha ynydleHne 3HepreTM4eckon pesynbTaTUBHOCTW.

OHepreTnyeckasa 3agava — [eTanu3vMpoBaHHOe TpeboBaHME K 3HEepreTM4ecKuMm
pesynbratam, KOTOpoe MOXeT ObiTb BblpaXXeHO KOMMYECTBEHHO, MNPUMEHMMOE K
opraHu3auun unM ee 4acTtaMm, BbITEKalowee M3 MOCTaBlEHHON 3HEpPreTUYeckon Lenw,
KOTOpOe crnefyeT YCTaHOBUTb M BbINOSTHUTL ANA JOCTMKEHUS 3TOW Lienu.

JHepreTnyeckas NonuTuUKa — oduumanbHoe 3asiBfieHne BbICLIEro pyKkoBOACTBA
opraHu3auumn 0 eé OCHOBHbIX HAMEPEHUSX U HanpaBneHUax OeATeNbHOCTU B OTHOLLUEHUU
XenaemblX pes3ynbTaToB B 3HepretTMyeckon cdepe. JHepreTnyeckass mnonutuka
onpenensieT pamkv ENCTBUIN U CY>XUT OCHOBOW 451 NMOCTAHOBKN 3HEPreTUYECKMX Lenen
n 3agau.

OHepreTnyeckas pe3ynbTaTUBHOCTb — B OTHOWEHWM  OpraHusauum,
9HEpPreTMYeCcKon MOSIMTUKN, SHEPreTUYECKNX 3aday, CUCTEMbI yNpaBrneHuss — U3MepPUMBbI
pe3ynbTaT, XapakTepucTuka OOCTWXKEHWA B 4YacTu ynpaBneHWs MCNOSb30BaHUEM
(noTpebneHnem) 3Heprun, aHepretTudeckon dPdeKTMBHOCTU. MoXeT BbipaxaTbCs
pasnu4HbiMK cnocobamu, B T.4. B CTEMEHWN BbINOSTHEHUS SHEPreTUYECKNX 3aaad, BENUYNHE
CHWXKEHMSI 3HepronoTpebneHns OTHOCUMTENbHO HOpPMarnvM3oBaHHOW  3HEpPreTU4eCcKom
©a3oBow NUHUKN 1 T.4.

OHepreTnyeckas uUenb — ONpedeneHHbIn pe3ynbTaT WM OOCTUXKEHWUE,
yCTaHOBMEHHOE AN peanu3aumm 3HepreTuy4eckon NONUTUKA opraHM3aumm B OTHOLLIEHMM
yNy4LEeHNsa SHEPreTUYEeCKon pe3ynbTaTuBHOCTM.
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JAHepreTnyeckas 3hPeKTUBHOCTb — OTHOLLUEHWE Unn Apyras Konn4ecTBeHHas
B3aMMOCBA3b MeXay pesynbTaToM paboTbl, ycnyru, npousBefeHHbIMWU TOBapamu WUnu
3Hepruen n notTpebneHHon aHeprmemn, NOCTyNUBLLEN Ha BXOA.

OHepreTMYECKUM aHanu3 — onpegerieHne SHepreTUYecknx pesynbTaToB
opraHusauuu, OCHOBaHHOE Ha [JdaHHbIX W ApYyron WHgopmauuu, 4YTo no3sondet
NaeHTUUUNPOBaTbL BO3MOXHOCTU AN Yiy4YlLEeHNs OeATENbHOCTH.

OHepreTMYeCKUM pecypc — HOCUTENDb SHEPIUMU, SHEPTUS KOTOPOro MCMNOSb3yeTcH
nnn Moxet ObiTb WUCNOMb3OBaHa nNPU  OCYLLECTBAEHUUM XO3AUCTBEHHOMW W MHON
AEeATEeNbHOCTM, a Takke BW4 9HeprMm (aToMHasl, TennoBas, aneKkTpuyeckas,
SNEeKTPOMarHUTHas SHeprus unv Apyron BUA SHeprum).

OHTaNbNUUHLIA U 3KCepreTU4eCKUM aHanu3 — METOAMKW, OCHOBaHHbIE Ha
onpeneneHum aHeprum Unmn aKceprmm NOTOKOB B UCCIiefyeMON TENSIOBOM CUCTEME, a TaKKe
NOCTPOEHUN IHEPreTUYECKOro UNKN aKcepreTudeckoro banaHca o6bLEKTOB, COeANHAEMbIX
3TUMW NOTOKaAMM.

OHTanbNMA — 3TO Ta 3HEpPruns, KoTopast 4OCTyNHa Ana npeobpas3oBaHnsa B TENSOTY
npv onpeaenéHHOM NOCTOAHHOM AaBNeEHNN.

dHepreTnyeckoe obcnenoBaHme — cbop n obpaboTka gaHHbIX 06 NCMONb30BaHMUN
9HepreTMYecKkux pecypcoB B OTHOLLEHUN eANHWLIbI 060pYyAOBaHUSA, YCTAHOBKU, TEXHOMOMMN,
NPOM3BOACTBEHHOIO npouecca, opraHvsauuu, 3gaHus U T.0. B Uenax nonyyYyeHus
AOCTOBEPHOM WHpopmauun o6 obbemMe UCnonb3yeMblX 3JHEpPreTUYecknx pecypcoB
(3HepreTnyecko 0asoBOM NWHUK), O MoKasaTensix 3HepreTmyeckon 3dpdekTMBHOCTY,
BbIIBNEHNA  BO3MOXHOCTEN  3HeprocbepexxeHuss U MNOBbIWEHUA  3HepreTM4eCcKon
ahpeKkTnBHOCTH.

OHeprocbepexeHne — peanu3auns OpraHUM3auMOHHbIX, NPABOBbIX, TEXHUYECKMX,
TEXHONOMMYECKMX, 3KOHOMUYECKMNX N NHBIX MEeP, HaNpaBfEeHHbIX HA YMeHbLUeHNe obbema
MCNONb3yeMbIX SHEPreTUYECKNX PECYPCOB NPU COXPaHEHNUN COOTBETCTBYIOLLIErO NOSIE3HOMO
appekta OT UX MCnonb3oBaHUA (B TOM 4ucrne obbema npomM3BEAEHHON NPOAYKLUM,
BbIMOSIHEHHbIX PaboT, OKa3aHHbIX YCIyr).
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O6Go3Ha4YeHns U cCoKpalleHus

ISO, UCO — MexxayHapoaHas opraHmM3aums no cTaHgapTMsauum

ACKYJ — aBTOMaTM3MpOBaHHasi CUCTEMA KOHTPOIS U y4eTa SHEPropecypcos

ACY TN - aBTOmMaTM3MpOBaHHas CUCTEMa YNpaBIieHUs TEXHOMOrMYeCKNM
npoueccom

B3P — BTOpu4HbIE 3HEpropecypchbl

FCOI — rpagyco-cyTku OTONUTENBHOrO Nepuoga

FNYBT - rasoBas ytunusaumoHHasa 6eckomnpeccopHas TypbuHa

AOMNM — gorosop 0 npefocTaBneHn MOLLHOCTH

EH3C - eguHasa HaumoHanbHasa (obLuepoccunckas) anekTpnyeckas ceTb

ECI- egnHas cuctema rasocHabxeHusa Poccun

UTC — nidopmauMOHHO-TEXHNYECKNIA CIPaBOYHUK

KUT — koacbpmumeHT ncnonb3oBaHna Tenna Tonnmea

KOM — KOHKypeHTHbI 0T6OP MOLLHOCTU

KNA — koahpuumeHT nonesHoro 4emncTeuns

HAOT — Havny4wasa gocTynHas TeXHOMOorus

HIA — HopmMaTMBHbIN NPaBOBOW akT

HMN3 — HedbTenepepabaTbiBatoWmnM 3aBog

OP3M — onToBbIN PbIHOK 3NIEKTPO3HEPTUM U MOLLIHOCTM

OC - okpyxatoLiasa cpega

MO — nporpammHoe obecneyeHne

MNT — nepcnekTnBHaa TEXHOMOIMs

MYT — nbineyronsHoe TONNMBO

COHM - cuctema sHepreTM4eckoro MeHegXmeHTa

THY — TennoHacocHas ycTaHoBKa

TPI' — TexHu4eckas paboyas rpynna

TTY — TexHonornyeckoe TONSIMBHOE YUCIO

TIOP — TONNMBHO-3HEPreTUYECKNE PECYPChI

T3L — TennoanekTpoueHTpanb

YCTK — ycTtaHOBKa CyxOro TyLleHUs Kokca

LUBK — uenntonosHo-6ymaxkHbIn KOMOUHAT

WM — waxTHbIM MeTaH

ATK — 3HeprotexHonormM4ecknim KoMnnekc
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Paspen 1. AHanu3 aHepronoTpebneHns B KI4YEBbIX OTPacnsax
Ha obbekTax | kKateropum

OHepreTnyeckas ctpaTterns PO cTaBuT LieHTpanbHON 3agaven CHUKEHNE yaeNbHON
9HEProEMKOCTWN BasfloBOro BHYTpeHHero npoaykta [57]. OHepro- n pecypcocbepexeHne
ABNAOTCA OAHMM U3  BaXHeNWwux qakTopoB, obecneymBawowmx 3PdPeKTUBHOCTb
PYHKUMOHUPOBAHUA OTpacnen n 3KOHOMUKM B uernom. [ocTwkeHue OaHHOW Lenu
obecneuynBaeTca NOCPeACTBOM peanu3aumMm MeponpusaTUn No  aHeprocbepexeHuto,
CBOEBPEMEHHBLIM NEPEXogOM K HOBbIM TEXHUYECKUM pPELUeHUAM, TeXHOSOrMyYeCcKnum
npoweccam 1 onTUMMU3auMOHHbIM dopMam.

B «Crtpatermm HaumoHanbHon 6e3onacHoctn Poccuickon  Pepepauumny,
yTBepxaeHHon Ykasom [pesngeHta PP ot 31.12.2015 Ne 683, oTMe4eHo, YTO OgHMM U3
rmaBHbIX HanpasfieHnn obecneyeHnsa HaumoHaneHon 6e3onacHOCT B 0611acTn SKOHOMUKN
Ha [ONTOCPOYHYKD MEepCnekTuBy SBMSETCA MOBbILEHME YPOBHA 3HEpreTuyeckom
GesonacHocTW, KOTopad BKA4aeT B cebs  pocT  9HeprodaddPeKTUBHOCTU W
3HeprocbepexeHusi. Kpome Toro, B JOKYMEHTE yKas3aHo, YTO HeoBXoaUMbIMU YCIOBUSIMU
obecnedyeHns aHepreTnyeckon 6e30NacHOCTU ABNAKTCH BHeApPEHWEe NepcrnekTUBHbIX
9Heprocbeperarwmx U IHEProad@EKTUBHbIX TEXHOMOMNA, MNOBbIWEHNE  MyOUHbI
nepepaboTkM SHEPropecypcoB, paspaboTka NepCcneKkTMBHbIX 3HeprocbeperaroLmx
TEXHOSOrMN N MeXAYHapOaHbIN 0OMEH UMN.

lMockonbKy CyLeCTBYOLWAsa CErOAHSA aHepreTnyeckas MHpacTpyKTypa B COCTOAHUMA
B Lenom obecneunTb NOCTynaTenbHOE pa3BuTue oTpacnen NPOMbILLIIEHHOCTU Ha FOPU3OHT
Kak MMHUMYM B 15 neT (3a UCKNIYEHUEeM OTAESbHbIX OKarnbHbIX KPYMHbLIX NPOEKTOB), TO
drakTuyeckn 3HeproappekTMBHOCTL B MNepBy o4vepenb [LOrmkHaA obecnednBaTtb
9HEpPreTUYEecKytd KOHKYPEHTOCMOCOOHOCTb POCCUMCKOM 3KOHOMMKM HA BHYTPEHHEM U
BHELUHEM pblHKaX, MOCKOSbKY MOCTOSIHHbIA POCT LUEeH W TapugoB Ha 3HEProHocuTenu
yXy4laeT YCNoBuUsi BbDKMBaHWUS W [anbHENWero pasBuUTUA MPOMbILLIIEHHOTO CeKTopa
9KOHOMWKM.

Peub mnget o cbanaHCMpOBaAHHOM MOBbIWEHUM 3HEPreTUYEeCKOn 3PEKTUBHOCTU
9KOHOMMKM MO TPEM KNHYEBBIM HanpasieHNsaM:

- NOBbIWEHNE JHepreTU4eckon I3PPEKTUBHOCTU WHPPACTPYKTYPHLIX OTpacnemn
(3neKkTpo- 1 TENNO3HepreTrKka, ra3ocHabxeHue n ap.);

- POCT 3HepropecypcoaddEKTUBHOCTM MPOMbLILLSIEHHOrO  MNPOU3BOACTBA W
npoun3BoaCTBa YCNyT;

- BbINYCK NPOAYKLMM Bonee BbICOKUX KITACCOB HEPrO3ahEKTUBHOCTH.

OTmeTM, 4YTO TpW BbilWeyKasaHHble 3a4ayn MMEKT pasHylo crneumdpuky u
pasriMyHble MexaHu3Mbl peleHus. NpuyYnHbl pasnuyHom aHepreTuyeckomn aPEKTUBHOCTH
B 3TUX TPEX CEeKTopax Takke CyLLeCTBEHHO pa3nnyaroTcs

HeobxoanmMo oTMEeTUTb, YTO TEMNSIO- N ANEKTPOIHEPreTUKa, Kak MHAPPACTPYKTYPHbIN
KOMMNMEKC, Mpu3BaHHbIN obecneynTb HopmarbHoe (PYyHKUMOHMPOBaHME W pasBuUTUE
pasfiMyHbIX OTpacsien 9KOHOMUKK, MOKa He cTana NpMMepoM M TIOKOMOTUBOM MOBbILLEHUS
aHepreTnyeckon adpdekTMBHOCTU. [dons KOMOMHMPOBaAHHOW BbIpabOTKM Ha TEenmnoBbIX
aneKTpocTaHumsax obLiero nonb3oBaHns 3a nocnegHne 25 net cHM3UNachb Ha TpeThb.

CyuwlecTBeHHass 4yacTb reHepupytowero obopynoBaHns, BbIBOAMMOIO C pbliHKa MO
npouenypam KoHKypeHTHoro otbopa mowwHoctn (KOM), Takke cocpegoTtodeHa Ha TOL, a
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cTposimecs no goroBopam nocTtaeBku MowHoctn (OrNM) aHeprobnokm B OCHOBHOM
paboTatoT 6e3 oTnycka TennoBon aHeprun, T.e. ¢ KUT ot 24 po 40 %, npotms KUT Ha TOL
Ha ypoBHe 0T 58 fo 67 %.

CtpoutenbcTBo Bcex TOLL HenocpeACTBEHHO B LeHTpax Harpysok, B ropogax u
Ha KPYMHbIX NPOMbILWMEHHbIX y3nax 6bino 06ycnoBrneHo HEOBXOANMOCTBIO CHUXEHUS
3aTpaT Ha nepegady  anekTpoaHepruu.  Bnocneacteun, B pesynbraTte
pedopMMPOBaHMNA  INIEKTPOIHEPreTMYEeCcKoro Komnnekca cTpaHbl TOL  crtanu
BbIMOMTHATb HECBOWCTBEHHble UM QYHKUMM obecnevyeHnss JneKTPOIHeprmen wu
MOLLIHOCTbO ONTOBOrO pbiHKa. B pe3ynbTarte, BeNnynHa TpaHCNOPTHOM COCTaBMAIOLWEN
B KOHEYHbIX Tapugax Bblpocria, cTaB CONOCTaBUMOW CO CTOMMOCTbIO NPOU3BOACTBA
SIIEKTPOIHEPTUMN.

Takum oBpasoMm, KIoyeBble 3HEpreTUYeckme M 3Konormyeckue npemmyllecTsa
KpynHbiX T3AL, 6binnM uckycctBeHHO yTpadeHbl. COOTBETCTBEHHO, MOAEepHU3aunsa u
passutne TOL, 3arpyska oTbopoB TypOMH MOXeT paccmaTpmBaTbCs  Kak
aHTUKpM3NCHaa Mepa, obecneuymBarwas LOCTYNHOCTb 3HEPropecypcoB ANsA BCeX
notpebutenen, no3sonsowas pbIHOYHLIMU CNOCO6aMM OCYLLECTBUTb aHTUKPU3NUCHOE
caepXuBaHne pocTta TapudoB Ha 3HEPropecypchbl Kak ANs NPOMbILUIIEHHOCTU, TaK U
ANS HaceneHus.

B HacTodllee BpemMs MOXHO BblAeNUTb HEKOTOopble KhtoveBble (hakTopbl,
XapakTepuaylouime coBpeMeHHOe COCTOSIHWE 3HEProTEXHOSTIOMMYECKUX N dHEepPreTUYEeCKmX
YyCTaHOBOK NpeanpuaTui:

- BO3HWKHOBEHWE COBOKYMHOCTM N3MEeHeHNN pacyeTHbIX ycnosum
PYHKUNOHNPOBAHUST SHEPrETUYECKMX CUCTEM U KOMMIIEKCOB pa3HOro Macwitaba;

- NepMaHeHTHas yrpo3a BO3HWKHOBEHWUS Ype3BblYaHbIX CUTYyaUUn B PasnnNYHbIX
aNeMeHTax 3HepPreTMY4eCKUX CUCTEM U KOMMNIIEKCOB;

- naBMHOOOpasHbii M HEPaBHOMEPHbIN W3HOC BCEX 3MEMEHTOB 3HEPreTU4eCKMX
CUCTEM U KOMMNNEKCOB 1 06yCrnoOBMeHHas 3TMM NOBbILWEHHAast aBapUNHOCTb;

- pacTyLas CrnoXHOCTb CUCTEM, HEONPEAENEHHOCTb NCXOAHbIX AAHHbBIX U HE3HAHWE
rnaBHbIX NPUYMH NageHns 9PPEKTUBHOCTHU;

- TEHOAEHUMS K CTPOUTENbCTBY COOCTBEHHBIX AHEPrOMCTOYHUKOB! HA MPOMbILLIIEHHbIX
NpeanpusTUaAX U UX CTPYKTYPHbIX nogpasaeneHusx (ocobeHHo B cekTope Ao 25 MBT).

ObpaTtHas CcTOpoHa HWU3KOW 3HEProdddEKTUBHOCTM MPOMbILLIIEHHOCTM — BbICOKUN
YPOBEHb HEraTMBHOIO BIIMSIHMSA HA OKpYXXatoLlyto cpeny. Bo3gencreme npombILNEHHOCTU Ha
OKpY>KaloLLyt0 cpefy 3aBMCUT He TONbKO OT XapakTepa ee TeppuTopuarnbHON Nokanu3aumm m
TMna nepepabartbiBaeMoro (NoTpebnaemMoro) cbipbs, HO B 60OMbLION CTENeHn OT 06beMOB
noTpebneHnsa aHeprum, OT BO3MOXHOCTU yTUM3auMM OTXOOO0B U CTEMEHW 3aBEPLUEHHOCTU
9HEPronpon3BOACTBEHHbIX LIMKIOB.

MpeonpuaTua KNtoYeBbIX OTpacren NPOMBbILLNIEHHOCTU C BbICOKOW SHEPrOeMKOCTbIO
(MeTannyprusi, HedTEXUMUS, BHEPreTnka, NPoM3BOACTBO MMHEpPArbHbIX MaTtepuanoB) U
NpeanpusiTUs MeHbLLEN 3HEProeMKOCTW, 3arpsisHsolWme atmocdepy M BoAHble cpenbl
oTxogamu (NPoOM3BOACTBO MNECTUUMAOB, apMaueBTUYECKOW NpoayKuMK, nuLieBas
NPOMBbILLNEHHOCTb, NepepaboTka OTXO0A4OB) MOryT ObiTb onpeaeneHbl Kak ob6bekTbl |

1 CymmapHas MoLHOCTb MUHK-TIL (CBbILLE ThiCSYM arperaTos), BO3BeAEHHbIX 3a nocneaHue 20-
25 net B Poccunckon Pepepaunn, npubnmkaertcs k 7,5 BT, yto cocrtaBnsdet okono 3,5 %
MOLLHOCTW BCEN 3HEProCUCTEMbI CTPaHbI.
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KaTeropuun B COOTBETCTBMMU C NocTaHoBneHnem Npasutensctea Poccunckon egepauyum ot
28 ceHTsa6pa 2015 Ne 1029 «O6 yTBEpPXOAEHUN KPUTEPUEB OTHECEHUSI OOBLEKTOB,
OKa3blBaloLNX HeEraTMBHOE BO3AENCTBME Ha OKpyXatoLyto cpeqy, kK obvektam I, I, Il n IV
KaTeropumny.

B kadectBe KpuTepuMeB B [daHHOM [OKYMEHTE WCMonb3ylTcsa kKak obuias
NPUHAANEXHOCTb K Havbonee 3HEpProemMkum u 3arpsAsHALWLMM  OKpYXatolylo cpeay
Npoun3BoaCcTBaM, Tak U MMHUMarsbHble KONMYECTBEHHbIE NokasaTesiv NPpou3BOANTESTIbHOCTU
npeanpusaTuUi, CBbiE KOTOPbIX WX AeATeNbHOCTb MoABepraeTcs rocygapCrBeHHOMY
perynmpoBaHunio 3aKoHO4aTENbCTBOM O HAUIYYLUNX AOCTYMHbBIX TEXHONOMSAX.

MpuBeneHHble B noctaHoBneHun [MpaButenbctBa Poccuiickon depepauum oOT
28 ceHTa6psa 2015 Ne 1029 npeanpusiTUst MOXHO YCITIOBHO pasfefiuTb Ha NATb OCHOBHbIX
rpynn no YPOBHIO 3HEProeMKoCTU W CTENeHUW BIIUSHUA Ha OKpyXalLllyl cpeay
(tabnuua 1.1):

- 1 rpynna (3Heproemkue nepefenbl A06bMM N NepepaboTku NPUPOAHBLIX
nckonaemsblx);

- 2 rpynna (BblpaboTka M nocTaBka (TpaHCMOPT) noTpebuTensm TennoBown
N 9NEKTPUYECKON IHEPTUN);

- 3 rpynna (XmmMmyeckas NpoMbILLNEHHOCTb, NPOU3BOACTBO CTpoiMaTepmnanos);

- 4 rpynna (arponpoMbILLIIEHHOE U CONYTCTBYIOLLEE NPOM3BOACTBO);

- 5 rpynna (oTpacnb cbopa n nepepaboTkm OTXOO0B).

Pasgenenne npeonpuatui | kaTeropum Ha gaHHble rpynnbl NOKasblBaeT pasHble
KrntoueBble HanpaBfeHUs COKpaLLEeHUSa BIIMSHUSA Ha OKpYXaloLlyto cpefy Ansi KoMnnekca
NPOU3BOACTB KaXKaow rpynmnbl. B 3aBMCUMMOCTK OT oTpacnu n ocobeHHocTen npeanpuaTnii
9TO COKpalleHue Konuyectsa U CTEMEHN OMacHOCTUM OTXOAOB, YMEHbLUEHNe BbIOPOCOB B
aTtmocdepy unu BogHble cpeabl, obuee nosblleHne 6€30TX0AHOCTM NMPON3BOACTBA.

BesycnoBHO, ANA KOHKPETHbIX NPeanpuaTuii, NPUopUTETHLIE MePbI onpeaensatTCs
Ha OCHOBE pe3yrbTaTOB AHEPreTUYECKNX U IKOSTOrMYeCcKnx obcnegoBaHnin, aHEpreTuYecknx
nacrnopToB, AaHHbIX NPUOOPOB yvyeTa M MOHUTOPMHra NoTpebrneHns pecypcoB, APYrnx
aKkTUYeckmx [AaHHbix. [Mpy HanuuMm Ha MPOMbIWIEHHON NNoWaaKe HECKOMNbKUX
NpeanpusTUA pasHoro Tuna u Npoduns onpeaensaTca KnoveBble NCTOYHMUKU SMUCCUMN B
OKpYXXaloLyto cpeay, SHepronoTpednsoLmne yCTaHOBKM U ApYrMe NCTOYHUKN 3arpsa3HEeHUN,
C Y4ETOM BO3MOXHbIX CUHEPreTU4Yecknx agpdeKToB U B3auUMOAENCTBUMN.

Kak ans kpynHbIX, Tak U Ans cpegHux U ManbiX NpegnpuaTum | kateropum, BaXkHbIM
ABMSETCA MaKCMMalribHOE MCMNOSib30BaHWE BTOPUYHBIX SHepreTudecknx pecypcos (BIP),
obpasyowmxca B pesynbTate npoBefeHus OOnbLUMHCTBA BbICOKOTEMMEPATYPHbIX
TEXHOJIOrMYeCcKmxX NpoLLeCccos.
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Tabnuua 1.1 — OcobeHHOCTM NpeanpuaATUiA | kKateropnn?

I'Ipe.qn puaATNUA N NnapamMmeTpbl

OTtpacnu MopoTtpacnu
NPOnN3BOACTBEHHbIX KOMMIIEKCOB

1 rpynna (3Heproemkue nepegesnbl 4OObIYM U NepepabdboTKn NPUPOAHBLIX UCKONaeMbIX)
Hobblya cbipon HedTH
N NpupoaHoro rasa,
BKItoyasi nepepaboTky
NPUpPOLHOro rasa

MpeanpusTtus HedpTenobbiun. MazonobbiBatoLLme
npeanpuaTus. Npon3BoaCTBEHHLIE KOMIMEKCHI
no nepepaboTke NPMPOAHOro 1 NOMYTHOrO rasa

JoOblya n lNpounssoacTeo HedTenepepabartbiBaowne npeanpusatns u
nepepaboTka HedTenpoayKToB npousBoacTBa
nepBUYHbIX Hobbiya yrna, Bknovas
3Hepropecypcos Aobblvy 1 oboralleHve
KaMeHHOro yrns, | YronbHble WaxTbl U paspesbl

aHTpauuta un Oyporo
yrnsi (NUrHuTa)

lNpoun3BoaCTBO KOKCa Kokcoxmmmndeckoe npon3eBoacTBo

Jobblya n oboralleHne

FopHo-06oraTUTENbHbLIE NPON3BOACTBA
XenesHblx pya

OboraweHne antomMuHus (bokcuTa), Meawm,
CBMHLUA, UWHKa, OrloBa, MapraHua, Xpoma,
HUKens, kobanbTa, MonubaeHa, TaHTana,
[obblva 1M noaroToBKa | BaHaaus, a Takke pyn AparoueHHbIX MeTasnsos
pya UBETHbIX MeTannoB | (3onoTta, cepebpa, nnaTuHbl), 3a UCKITKOYEHNEM
pyd W MNECcKoB [OparoueHHbIX MeTansos,
ONOBSAHHBLIX PYyA, TUTAHOBbLIX PyAd, XPOMOBbIX
py4 Ha paccbiNHbIX MECTOPOXAEHMAX

lMpon3BOACTBO YyryHa unu crtanu (nepBuyYHoOn
NN BTOPMYHOW NNaBKW), BKMNOYaA YCTaHOBKU
HenpepbIBHOM pasnuBku (c
NPOV3BOANTENBHOCTLID 2,5 TOHHBI B 4ac MU
bonee).

O6paboTka 4epHbIX MeTannoB C UCNOMb30Ba-
HMEM CTaHOB ropsiden npokaTky (C MPOEKTHOWN
MeTannyprudeckoe NPOV3BOANTENBHOCTHIO 20 TOHH
nponssoAcTeo HepanHMPOBaHHOM CTanu B Yac u 6onee).
MeTannyprus Pa3n14HOro NPOMUNA C | HaHeceHWe 3aLLMTHBIX PACTbINEHHBLIX MeTanN-
“cnonb3osaHnem YECKUX MOKPbITUI (C nogayven 2 TOHH HepadpuHK-
obopyaoBaHus POBaHHOI CTany B Yac u 6oree).

JlnteiHoe NpoM3BOACTBO YEPHbIX MeTanoB (C
NPOEKTHON npou3BoauTenbHOCTbl0 20 TOHH B
CyTKu 1 6onee).

Mpon3BOACTBO LBETHBIX METANMOB U3 pyabl,
KOHLIEHTPATOB UM BTOPUYHOTO CbIpbs (C
NMOMOLLIbIO MeTanyprudeckmx, XMMmnyecknx
WU ANEKTPONNTUYECKNX NPOLIECCOB).

Jobblya n
noaroToBKa
XKenesHon pyabl 1
py4 LBEeTHbIX
MeTannos

2 MpuBeaeHbl cornacHo TekcTa noctaHoBneHus Mpaeutenbctea Poccuiickon Pegepaumm ot 28 ceHTsbpsa 2015
Ne 1029 «O6 yTBEpXAEHUU KpUTEpPUEB OTHECEHUS OOBLEKTOB, OKasblBalLWMX HeraTMBHOE BO3JeNCTBME Ha
OKpY>KaloLLyto cpealy, k o6bektam |, I, 1l n 1V kateropuiny.
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lNpodomkeHue mabnuup! 1.1

OTtpacnu

MopoTpacnu

MpeanpuaTua U NnapamMeTpbl
NPOU3BOACTBEHHbIX KOMNJIEKCOB

lMnaeka, BKNOYas nervpoBaHWe, pagUHUPO-
BaHVe, W pasnuBKa LUBETHbIX MeTanmnoB (C
NPOEKTHOM MNPOU3BOAUTENBHOCTLIO (Nnasku) 4
TOHHbI B CYTKM K BGonee Anga CBMHUA U KaaMus
unn 20 TOHH B CyTkm u 6Gonee Ana Qpyrux
MeTannos).

lMpounssoacTeo cheppocnnasoB

2 rpynna (BblpaboTka 1 nocTtaBKa (TpaHCMNOPT) NOTPEOUTENAM TENnNoBoMn
M 3NIeKTPUYECKOWN IHEeprum)

OHepreTuka

O6ecneyeHne
notpebutenen
3MEKTPUYECKON
3HEepruen, rasom
N napom

Wcnonb3oBaHne obopyaoBaHus (C  yCTaHOB-
NEHHON 3NEKTPUYECKON MOLLHOCTLI0 250 MBT 1
©onee npu noTpebneHnn B ka4eCTBE OCHOBHO-TO
TBEPAOro W (UNM) >XMOKOro TommMBa WM C
YCTaQHOBMIEHHON  3SIEKTPMYECKON  MOLLHOCTbBIO
500 MBT n 6onee npu notpebneHun B kKadecTee
OCHOBHOr0 ra3oo6pasHoro Tonnvea)

3 rpynna (xuMmn4yeckoe NPOMbILLIIEHHOCTb, MPOU3BOACTBO CTPOMMaTepnanos)

lNpounssoacTso
HeMeTannM4eckomn
MUHeparbHOM

npoaykuum

Ctekno w” wusgenua w3 CcTekna, BKIOYas
CTEKMNOBOSIOKHO (C MPOEKTHON MPOU3BOAUTENb-
HOCTbt0 20 TOHH B CyTKku 1 Gonee).
OrHeynopHble  Kepamuyeckve  u3genus U
cTpouTenbHble Kepamuyeckue wmartepuansl (C
MPOEKTHON MOLLIHOCTLHO 1 MIH. LUTYK B rog 1 6onee).
Kepamuyeckne wunun @apdoposbie m3genud,
KpOME OrHeymnopHbIX KepaMuyeckux U3genun u
CTPOUTENbHbIX Kepamuyecknx martepuanos (c
NPOEKTHOM MOLLHOCTbIO 75 TOHH B CyTKM 1 Bonee
n (Unn) ¢ Mcnonb3oBaHNEM OBXMIroBbIX Neven c
NNOTHOCTbIO cagku Ha OOHY neyb,
npesbiwatowen 300 kr Ha 1 ky6. meTp).
LIeMEHTHbIN KMMHKEP BO BpallaloWMXcs nedvax
Unu B Apyrux nevyax (C NPOEKTHOW MOLLHOCTbIO
500 ToHH B cyTkn 1 6onee).

N3BecTb (HeraweHas, raweHas) npyv Hanuyium
neyer (C NPOEKTHOM MOLLHOCTbIO 50 TOHH B CyTKU
n bonee)

MponssoacTeo
XMMUYECKUX BELLECTB U
XMMUYECKNX NMPOAYKTOB
(opraHuyeckue)

MpocTble  yrmeBooopoAbl  (NWHEnHble  unu
UMKNNYeckne, HachblWeHHble UIM HeHachblLeH-
Hble, anudaTnyeckue UM apoMaTnyeckme).
Kucnopoacopnepxatine yrnesogopoabl -
CcnupTbl, anbgerngbl, KeToHbl, KapboHOoBble
KMCNOTbI, CrOXHbIEe 3puvpbl, aueTaTbl, NPOCTble
apmpbl, Nepokcuabl, 3NOKCUAHbLIE CMOSbI.
Cepocogepxalume yrnesogopoabl. AsoTcoaep-
Xalyume yrrnesogopoabl — aMmuabl, a3oTUCTble
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lNpodomkeHue mabnuup! 1.1

OTtpacnu

MopoTpacnu

MpeanpuaTua U NnapamMeTpbl
NPOU3BOACTBEHHbIX KOMNJIEKCOB

COE[IMHEHWS, HUTPOCOEAMHEHUS UMW HUTPaTHbIE
COEeQINHEHWS, HATPUIbI, LinaHaTbl, n3oumaHaTbl.
docdopcogepxawime yrnesogopoabl. [anore-
HUPOBaHHbIE  YrNEeBOOOPOAbI. Monumepsi,
XMMUYECKNE CUHTETMYECKNE BOMOKHA N HUTU Ha
ocHoBe Uuennonosbl. CUHTETUYEeCKUN Kaydyk.
CuHTeTMYeckne Kpacutenu WU MUTMEHTHI.
MNoBepXHOCTHO-aKTUBHbIE BELLECTBa

lNpounssoacTeo
XUMUYECKUX BELLLECTB U
XUMMUYECKMX NPOAYKTOB

[a3bl — aMmMmak, Xnop Unu XropucTbI BOAOPOA,
dTOp WM PTOPUCTBLIN  BOOOPOA, OKCUAbI
yrnepoga, COeAVMHEHUst Cepbl, OKCUAbl as0Ta,
avokeuna cepbl, kKapboHunxnopug (docreH).
Kucnotel — xpomoBasa KucnoTa, (OTOPUCTOBO-
popogHas (nnaBukoBasi) kucnoTta, docdopHas
KMCRoTa, a3oTHasi KUCMoTa, congHas KUCroTa,
cepHas KucnoTa, ofieyM, cepHucTas kucnoTa.
OcHoOBaHMNA - rMApOKCMA aMMOHUS, TMAPOKCUA
Kanusi, rmgpokcua HaTpus.

Comm - Xxnopug aMMOHUA, XIopaT Kanus,

(HeopraHnyeckux) kapboHaT kanus, kapboHaT HaTpusa, nepbopar,
HUTpaT cepebpa.
HemeTtannbl, okcugbl MeTannoB wnu gpyrue
HeopraHudeckme  coeguHeHnss —  kapbug
Kanbuna, KpeMHUIN, Kapbua KpemMHus.
CneumanbHble HeopraHWyeckne Xumukatbl —
unaHug HaTpus, umaHung kanus. Okeng marHus (c
NPOEKTHOM NPON3BOAUTENBHOCTLIO 50 TOHH B
CyTKM 1 bonee)

lNpounssoacTso

NecTUMaoB N UHbIX

arpoxXMMmYecKmx

NPOAYKTOB B YacTu,

KacatoLlencs

npov3BoAcTBa

MUHepanbHbIX

ynobpeHun

MponssoacTeo

dapmaueBTUYECKMX

cybeTaHummn

MalumHocTpoeHue n
meTannoobpaboTka

Ob6pabaTbiBatoLLee
NpoM3BOACTBO,

Ha KOTOPOM
BbINOSTHAOTCS
paboThbl:

lMoBepxHoCcTHass obpaboTka meTannoB MU
nrnacTMyecknx MaTepmanos (C MCNonb3oBa-HUEM
3NEKTPONUTUYECKNX UITN XMMUYECKMX NPOLLECCOB
B TEXHOMOMMYECKMX  BaHHAX  CyMMap-HblM
ob6bemom 30 ky6. meTpoB 1 Gonee).

O6paboTka MOBEpPXHOCTEN, MPEeAMETOB Wn
npoayKuMn (C UCMNONMb30BaHMEM OPraHUYECKMUX
pacTtBopuTenen, MNpoekTHoe  notpebneHue
KoTopbix coctaBnset 200 ToHH B rog n 6onee)
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lNpodomkeHue mabnuup! 1.1

MpeanpuaTUa U NnapameTpbl
OTtpacnu MopoTtpacnu peanp P P
NPOU3BOACTBEHHbLIX KOMMNJIEKCOB
4 rpynna (arponpomblilWsieHHOe U CONYTCTBYHOLLEE NPOU3IBOACTRBO)

lNpounssoacTeo
NULLLEBBIX MPOAYKTOB

Msaco n msconpoaykTbl (C MPOEKTHOW Npous-
BOANUTENBHOCTLIO 50 TOHH rOTOBOW MPOAYKLMU B
CyTKu n bonee).

PactutenbHble 1 XXMBOTHblE Macna U Xupbl (C
NPOEKTHOW MPOU3BOAUTENTbHOCTBIO 75  TOHH
roToBOMW NPOAYKUNM B CYyTKM 1 6onee).
Mpoaykuusa n3 kaptodend, MpykToB U OBOLLEN
(c npoekTHoM NpownsBoanTenbHOCTbl0 300 TOHH
roToBOM nNpoayKuum B CYTKM (CpedHekBap-
TanbHbIA NoKasaTenb) n 6onee).

MonoyHass npoaykuus (C MPOEKTHOW MOLL-
HocTbio 200 TOHH nepepabaTbiBAEMOro Mosoka
B CYyTKM (CpegHerogoBoK nokasaTtens) n 6onee)

PasBepneHue
CENnbCKOXO3ANCTBEHHOMN
NTULbI

MpoekTHass mowHocTb 40 ThbIC. ATULEMECT M
bonee

BblpawmBaHue un
pasBegeHne CBUHEN

MpoekTHas mowHocTb 2000 mect u Gonee,
CBMHOMATOK (C MPOEKTHON MOLLHOCTLIO 750 MecT
n bonee)

MepepaboTka n
KOHCEpBMpOBaHUe Msca

BbinonHeHne pabot no yGow KMBOTHbLIX Ha
MsAAICOKOMOMHaTax, MACox1ago0onHAX

Npon3BOACTBO KOXN
M N3OENNN N3 KOXN

Wcnonb3oBaHne obopynoBaHus ana ayoneHus,
KpalLeHusi, BbIAENKN LUKYP MU KOX (C NPOEKTHOW
MOLLHOCTbIO 12 TOHH FOTOBOM NPOAYKLMMN B CYTKU
n 6onee)

lNpounssoacTeo
TEKCTUNbHbIX N3aenun

Mcnonb3oBaHue o6opyaoBaHna Anst NPOMbIB-KHU,
otbenuBaHua, Mepcepusauumn, OKpalumMBa-HUS
TEKCTUMbHbIX BOMOKOH U (Mnn) otbenn-saHus,
oKpawmBaHuUst  TEKCTUIbHOW  npoaykuumn  (C
NPOEKTHON npoun3BoauTenbHocTbio 10  TOHH
06paboTaHHOro Chbipbs B CyTKM 1 Gornee)

MponssoacTeo
Liennonosbl 1
ApeBecHON Macchbl

LlenntonosHo-6ymaHble Npon3BoAcTBa

MponssoacTeo Gymaru
N KapToHa

MpoekTHaa npoussoguTenbHoCcTe 20 TOHH B
CyTKu n bonee

5

rpynna (oTpacnb c6opa u nepepaboTku oTXoA0B)

O6paboTka 1 ytunmsa-
LM OTXOAO0B B YacTw,
Kacatowencs obesspe-
YKMBaHWUS1 OTXOLOB MPOu3-
BOACTBa 1 notpebne-
HUS C NPUMEHEHNEM
obopyaosaHus 1 (Unu)
yCTaHOBOK

O6esBpexnBaHne OTXOAOB MNpou3BoACTBA U

notpebnenus |-lll knaccoB onacHOCTK, BKIOYasa
necTuumabl M arpoxumukarbl, npuegwve B
HerogHoCcTb 1 (M)  3anpeLleHHble K
NPUMEHEHMIO.

Ob6esBpexnBaHMe OTXOO0B MPOU3BOACTBA W
notpebnenua IV n V knaccoB onacHoctu (C
NPOEKTHOM MOLLIHOCTbIO 3 TOHHbI B Yac 1 bonee)
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lNpodomkeHue mabnuup! 1.1

OTtpacnu MopoTtpacnu

MpeanpuaTua U NnapamMeTpbl
NPOU3BOACTBEHHbIX KOMNJIEKCOB

O6paboTka n
yTUnNu3aumm oTxogos

O6eszapaxuBaHne un (unu) obesspexuBaHune
OMONorM4Yecknx M MeauUMHCKMX OTxoaoB (C
NPOEKTHOM MOLLHOCTBIO 10 TOHH B CYTKM W
bonee)

3axopoHeHune
cneaywLwmnx 0TXo0B
npousBoacTBa U

OTxopabl |-l knaccoB onacHocTw.
Otxopgbl IV 1 V knaccoB onacHOCTW, BKMNo4vas
TBEpAble KOMMYHanbHble oTxoabl (20 ThiC. TOHH

notpebneHus B rog v 6onee)

Oumnctka CTOYHbIX BOA — LEHTpanvM3oBaHHbIX
cucteMm  BogooTBedeHust  (KaHanusauuum)  (C
obbemom 20 ThiC. Ky6. METPOB B CYTKU
OTBOAMMbBIX CTOYHbIX BOA 1 Bonee)

C6op 1 obpaboTka
CTOYHbIX BOf,

Ha gmnarpamme (pucyHok 1.1) npomnsBeneHo yCroBHOE pacnpeneneHne BblaeneHHbIX
rpynn npeanpuaTMn B KOOpANHATaX «9HEProeMKOCTb» — «BIIUSIHUE Ha OKPYXKaloLLYy0 cpefny».
Mpn BCenM yCrNOBHOCTM [[aHHOrO pacnpefeneHnss u3 guvarpammbl  BUMAHO, 4TO
9HeprocbepexeHne 1 NoBbILLEHNE SHEPreTUYECKON 3(PPEKTUBHOCTN ABNAKOTCA KNHOYEBLIMU
npuoputeTamn B 6onbLlen cteneHn Ans gobbiBalowmx oTpacnemn, Metannyprum, 3HepreTuku,
npeanpusaTUi XMMMYEeCKoro Npon3BoacTBa.

CPERY

oK n
MeTannyprus

O6pasoBaHue n
nepepaboTKka oTX0A0B

BNUAHUE

HA OKPYXXAKOLLYHO

XMuna n NpousBoACTBO
CTpoutTernibHbIX MaTepuanosB

ArponpomMm un
conyTcTByollee
Npon3BOACTBO

3SHepreTnka B
uesiom

3HEPITOEMKOCTb

PucyHok 1.1 — YcnoBHoe pacnpeaeneHve npeanpusatuid | kKateropum no rpynnam
B KOOpAMHaTaX «3HEProeMKOCTU» — «BO3AEUCTBMS Ha OKPYKAIOLLYH Cpeay»

B tabnuue 1.2 npuBegeHbl KntoyeBble 0COOBEHHOCTM NPOU3BOLCTBEHHbBIX MPOLIECCOB U
9HEpProTexHoNorM4eckux YCTaHOBOK MNpeanpusaTuii, OTHeCeHHbIx K | kateropuu, u
COOTBETCTBYIOLLUNE TEXHUYECKNE U SHEPreTUYEeCKne CneacTBns (Ha ypoBHE TEXHOOMMYECKUX
YyCTaHOBOK W NpeanpuaTui B Lenom). N3 Tabnuubl BugHo, Yyem obycnosneHbl 6onee BbICOKNE
nokasaTtenu 3HEepProeMKOCTM OTMEYEHHbIX MPOM3BOACTB, a TaKKe HeKOTopble KN4yeBble
HanpasBneHus — pe3epBbl NOBbLILWEHNA 3HEPreTu4eckomn aPEKTUBHOCTN.
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Tabnuua 1.2 — Knwo4deBble OCOOEHHOCTU HaNUYUSA JNEKTPO- U 3HEProTEXHONMOrMYECKUX
YCTAHOBOK Ha Npeanpustusx | kKateropum n ConyTCTBYIOLWIMNE IHEPreTUYeckme nocneacTens

NX PYHKLMOHMPOBAHWS

E Oco6eHHOCTU NPOoLECCOB U TexHu4yeckue n aHepreTuveckme
fioxu yCTaHOBOK cnencTBusa

Hannune pasHoobpasHbIX BbICOKO- | 3HAYMTENbHOE  KONMMYECTBO  BTOPUYHbIX
TemnepaTypHbIX 3HEPro-TEXHOMOMN- | AHEPreTUYEeCKUX pecypcoB pasHOro Tuna u
YeCKMX YCTaHOBOK HarpeBa, nnasne- | noteHumana
HWS, cnekaHns, TepMoobpaboTkm 1 ap.
Pa3HoobpasHble CKpbITble 3HepreTu- | Hannune pesepBoB NO  UCNONb30BaHUIO
Yeckue NMoTOKWU (C BbICOKOW BHYTPEH- | CKPbITbIX (BTOPUYHbBIX) PECYPCOB
Hen SHepruen cbipbsa U nonygabpu-
KaToB)
Hanunuyne anektpotepMmnyeckux ycrta- | HepaBHOMEpPHbIi rpagouk 3arpysku
HOBOK pa3HOM MOLUHOCTW W Hamnpsi- | anekTponeyen, Hanumyune pasHOMIaHOBbIX

Ha ypoBHe | xeHus BOP

npoLeccoB u

YCTAHOBOK 3HaunTenbHoe KONMMYECcTBO pasnuy- | Hanuune  pes3epBoB  BbICBOOOXAEHMS
HbIX MO MOLLHOCTM MpPMBOAOB C | MOWHOCTM U 0O6bemoB noTpebneHus
pasHbIMK pexumamn n rpadukamy | SHeprum Ha NPUBOAbI
aKcnnyaTtaumm
3HaunTenbHOE KONMMYecTBO BTOpWY- | HeobxoanmmocTb  pekynepaTuBHOMO n
HbIX  QHEepreTMYecKMx  pPecypcoB | pereHepaTUBHOro Mcnosnb3oBaHms BOP
pasnMyHoOro TMna n NnoTeHuunana
Hannune  aHeprotexHonoruveckmx | ucbanaHcbl Mexay TEXHONOrMYecKUmmn u
YCTAHOBOK Ha NpeanpuaTusix C | YTUAM3ALUMOHHBIMU  pexuMamn  paboThbl
pasnuyHbIMK rpadukamm 1 npuopu- | obopyaoBaHus
TeTamu 3arpysku®
Hanuune u B3ammogencteue pasHo- | [lybnmpoBaHme (nepekpbiTMe) HEKOTOPbIX
POAHbBIX 3HEePropecypcoB W MOTOKOB | (PyHKLMI pa3HbIMU SHEPronoTOKaMm
(nap pasHoro aaBneHus, KOHAEHEcaT U
ropsyas Boga, o©XaTbll BO3AyX,

KMCNopoa, NHEPTHbIE rasbl 1 Ap.)
Hannune cobCTBEHHbIX MCTOYHMKOB | KOHKypeHuMs coBCTBEHHbIX (B TOM 4ucne

Ha yposHe TENSIOBOW, 3NEKTPUYECKOW 3Hepruu, | Ha BOP) 1 BHELWHNX 9HEProncTOYHUKOB
HepacyeTHble PEXMMbI nx

HEXOB, YHKLUMOHMPOBaHMUSA

npeanpuaTus -

B Lierom Hannune pacnpeaeneHHbix anekTpu- | PasHopogHaa 3arpy3ka ceTted W TpaHc-
yeckux ceTen, TpaHcdopmaTopoB | opMaToOPOB, CYLLUECTBEHHAd peakTUBHadA
pa3HOro TMna u HanpsPKeHNs MOLLIHOCTb
PacnpegeneHHble  TennoaHepretu- | [oTpebHOCT B cucTemax pacnpege-
YecKne CUCTEeMbl Ha NPeanpuUSTUSX, | IEHHOTO PerynupoBaHns, ONTUMMU3aUUn n
OoXxBaTblBaloLLMe COOCTBEHHbIE JHEP- | YNIpaBNeHNst S3HEPronoTokamm
FOMCTOYHVIKW, SHEPrOTEXHONOrMYeCcKme
YCTaHOBKM, CETU U NoTpebutenen

3 Ha psige npeanpusTuii MeTanmnyprum onTMmusaums

paboTbl HarpeBaTenbHbIX NeyYern NPUBOAUT K

HeXBaTKe yXo4AwWnXx AbIMOBbIX ra3oB A4 HOpMGJ’IbHOVl pa6OTbI KOTJ/IOB-YTUIMN3aTOPOB.
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lNpodomkeHue mabnuub! 1.2

Enoku Oco6eHHOCTHU NPOoLECCOB U TexHu4yeckue n aHepreTuveckme
yCTaHOBOK cnepcTBuA
Hannune rpynn  yTunu3auuoHHblx | lucbanaHcel npu  3arpy3ke Havbonee
(6e3ToNNMBHBIX) YCTAHOBOK N COOCT- | 9 EKTUBHbBIX 3HEProncToYHNKOB
BEHHbIX aHeproucTovHukoB (TOL, | npeanpuatuia
KOTENbHbIX)
OtcytcTBME (dbparmeHTapHocTb) | OTCyTCTBME NOMHOW KapTUHbI 3ddekTmB-

aBTOMATM3MPOBAHHbLIX CUCTEM Yy4yeTa | HOCTU MCMOSb30BaHNSA SHEPropecypcoB Ha
N MOHUTOPWHra noTpebreHnst SHEPro- | pasHbIX YPOBHSIX

pecypcoB Ha npegnpuatun, ACYTI
NpeanpuaTUsS B LENOM

WHTerpanbHaa pona npegnpusatui | rpynnel B obwemM noTpebrnieHMn passfivyHbIX
pecypcoB (3Hepruun, BoAbl, 3eMerbHbIX U TPYOOBbIX PECYPCOB) U 3arpsa3HEHNN OKpYyXatoLLemn
cpedbl OOBOSIbHO 3HavuTenbHa. PacyeT Ha OCHOBE [aHHbIX FOCYyAapCTBEHHOW CTaTUCTUKW,
aHkeT 1 6asbl gaHHbIX No 4500 Hamnbonee KpynHbIX 1 SHEPrOEMKUX NPEeANPUSATUA NpeacTaBneH
B Tabnuue 1.3.

Tabnuua 1.3 — NapameTpbl NOTpebnsiemMbIX pecypcoB 1 OTXOA0B NpeanpuaTun | kateropmm

«Ha Bxope» «Ha BbIxoge»

17 % 3aHATbIX —

68,7 % BoAbl 68,7 % cToKkoB
18 % 3emnu 79,8 % oTxoaoB
52 % TONSIMBHO-3HEPreTUYECKNX pecypcos 75 % BbIBpPOCOB B aTmMocdepy

MuHucTepcTBOM 3HepreTnkn Poccunckon degepaumnmn npoBedeHa OUeHKa TEXHUYECKOro
noTeHunana asHeprocbepexeHnsi oTpacren SKOHOMWMKM MO YAENbHOMY pacxogy TOMNSIMBHO-
SHEPreTUYECKNX PEeCcypcoB C Y4ETOM BO3MOXHbIX TEMMOB BHEAPEHMS HAUMNyYLMX AOCTYMHbIX
TexHonorui®. PesynbTaTbl OLEHKM NpuBeaeHbl B Tabnuuax 1.4 a-0 u pucyHkax 1.2 a-0°.

CnegyeT OTMETUTb, YTO MpWU oOnpedeneHnn BenUYMHbl TEXHUYECKOro noTeHuumana
9HeprocbepexeHus oTpacren paccmaTpuBanuCb BCE [OOCTYMHblE Ha PbIHKE Haunyywune
MEpPONPUATUA U TEXHOMNOIrMW, BHE 3aBUCUMMOCTM OT nokKasaTenem ux 3SKOHOMUYECKOWN
3PEKTMBHOCTN. ITO O3HA4YaeT, 4YTO MoTeHuman 3KOHOMMYECKM IPAEKTUBHBIX AnNs
peanu3aunmn aHeprocbeperaromx MEPONPUATUN OOIMKEH OblTb HMXE YKa3aHHbIX 3HAYEHUN U
3aBUCUT OT KpUTEpPMEB NX BbiOOpa (Hanpumep, No npeaeribHOMy MakCMMasnbHOMY 3HAYEHUIO
NPOCTOro CPoKa OKyrnaemocTh).

4 DaHHble MocyaapCcTBEHHOO AOKNaAa O COCTOSIHUM 3HEProcOepPEXEHNsT U NMOBbLILLEHUN 3HEPreTUYECKon
achbpekTnBHocTn B Poccuiickon ®epepauun B 2014 roay.
5 NaHHble 3a 20152020 rr. ABNSIOTCA NPOrHO30M.
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Ha ocHoBe 06paboTkn gaHHbix 4500 npegnpuaTuin npoBegeHa andpdpepeHumaumns no
oTpacnsM v Buaam OeATeNbHOCTU MO MX TEXHONOMMYECKOW, SHEPreTUYECKOM U IKOSTOMMYeCKON
a(ppeKkTMBHOCTU, pesynbTaTbl npueefeHbl Ha pucyHke 1.3. lNMpumepHo 20 % npegnpuaTui
MMEeIOT MoKasaTenu 3JHepropecypcHon 3a¢dPEeKTUBHOCTU Bbille cpefHux, okoso 36 % —
cpegHue n 43 % — HxKe CpegHuX.

naupyrowme oTpac/ium:

. 3HepreTHKa (ceTeBble KOMMNaHMK),
. HedeTenepepaboTKa

OTtpacaum «aapa» - cpeHEro YpoBHS:

* 3/IeKTpO3HepreTukKa,
* yepHasa MeTannyprus,

* MalUMHOCTpOeHMe,

= XHMMMA,

* MMWeBas NMPOMBbILLJIEHHOCTb

OTpacam-ayTcarmaepbl:

* UBeTHas meTannyprma,

* HedTenobblua,

*  yronbHasd,

+ rasosas NMpPOMbILUNEHHOCTDb,
- cesnbxo3nepepaboTKa,

* CTPOMTESIbCTBO,

< KKX,

« TpaHcnopT

PucyHok 1.3 — PacnpegeneHve oTpacnei no aHepropecypcHor agpdekTmsHocTH® [63]

Takke BeCbMa KOHCEpPBATUBHbIE OLEHKU CODOCTBEHHbIX pPEe3epBOB MOBbILIEHUS
aHepreTuyeckor apdeKkTUBHOCTM Aanu camu npeanpuaTtua’. MNoaaenswollee 60MbLINMHCTBO
ONPOLUEHHbIX NPeANPUSATUI OLIEHUNN TEXHUYECKUI NOTEHUMarn aHeprocoepexxeHuns B CpeaHeM
B npeaenax 8—10 % no Bcem notpedbnaemsim TOP. Okono 40 % onpoLUeHHbIX pyKoBOAUTENEN
CUMTalOT, YTO NOTeHuman cbepexeHns INEKTPOIHEpPrMM 1 TEensIoBOW 3HEpPruuM cocTaBnseT
mMeHee 5 % oT obbema nUx NnoTpebneHnsa npeanpuaTuem.

B TO e Bpemsi, Kak MoKa3sblBalOT NpUMEpPbl KOMNaHUIA, NPUMEHSIIOLLMX KOMMSEKCHbIE
MEXaHU3Mbl yMNpaBfieHUs 3HepreTnyeckon dPEPEKTUBHOCTBIO, HaNpuMmep, BHEOPSHLMNX
CUCTEMY  3JHEPreTUYECKOro MeEHeKMEeHTa, akTudeckme pesepBbl  OEACTBUTESbHO
oKkasblBaloTcs 6onbLle, YeM NPUHATO Npeanonarath. 1o oT3bIBaM NpeanpuaTun, opmanbHas
pa3paboTka 3HepreTMYeckMx MnacrnopToB BCTPEYaeTCs He 4acTto, U B LUEeNioM oTBevaeT
NOTPeBHOCTAM MO MOBbLILEHUIO AHEPreTUYeCcKon n obLuen adhpeKkTMBHOCTU NPON3BOACTBA.

6 OueHka Ha ocHoBe 06paboTku 6a3bl AaHHbIX 4500 npeanpusATuid // URL :
http://interfax-era.ru/reitingi-predpriyatiiffundamentalnaya-effektivnost/sredneotraslevye-znacheniya

" [laHHbIEe cneunanuaMpoBaHHOroO MaclUTaGHOro onpoca, NPOBEAEHHOrO C y4acTueM paspabotunkoB UTC
no nHuymnaTuee MuHmncTepcTBa NnpoMbILLieHHocT Poccuiickon ®enepauim B 2012—2013 rr.
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Cepbé3HbiM Oapbepom Ans peann3aumm MeponpuaTUA MO 3HeprocbepexxeHnio B
NPOMBILLNIEHHOCTU ABNAETCHA CNOXHOCTb MPaKTU4ECKOro NpUMeHeHNs Mep rocyaapcTBeHHOM
nogaepxkn. bonee 45 % onpawmnBaeMbix NPeAnpUATAN OTMeYaT He3(EKTUBHOCTL Mep
rocy4apCTBEHHON NOAAEPXKKU, a Takke BropokpaTnieckme NpenoHb! (CyLLeCTBEHHbIE 3aTpaTbl
BPEMEHN N CPeACTB Ha MOArOTOBKY JOKYMEHTOB 4115 €€ MOofyYeHnsi) U OTCYTCTBME LOCTYMNHOM
N NONHOM NHopmauum 06 CyLLeCTBYIOLLMX Mepax rocygapCTBEHHON NOAOEPXKKWN, YCIOBUSX
ee rnony4yeHus.

MHorve npeanpusTUS OCYLLECTBNSAOT MNPOEKTbl, CBA3aHHble C MoAepHu3auunen
OCHOBHBbIX TEXHOSMOMMYECKMX NPOLECCOB N ONTUMU3aUnen pexmmoB paboTbl 0b6opynoBaHUA

(NpoekTbl MoAepHM3auMM npoussoacTBa, — 61 % onpolweHHbIXx npeanpusaTuin)® [61].
MopepHusaumss SHepreTM4yeckoro Xo3sncTeBa MPOBOAUTCH OPUEHTUPOBOYHO Ha 54 %
npeanpuaTun.

Bornblwaga yacTtb aHeprocbeperatoLmx NPOEKTOB, peann3yemMbiX B HACTOsLLIEe BpeEMS, —
ManosaTpaTHble 1 BeicTpookynaemble. CpegHue rogoBble 3aTpaTthl Ha 3HeprocbepexeHune (no
Kpyry npeanpusaTvii, OTBETUBLUMX Ha AaHHbIM BOMPOC) cocTtaBnsaT 38 MNH. pyb. lNo4utn y
NMOSTIOBUHbI MPUHSABLLMX y4acTUe B aHKETMPOBaHUU NpeanpuaTuin, CpeaHuin roqoBon obbem
MHaHCUPOBaHUA MEPOMNPUATUIA HE NPeBbILWAET 5 MIH. pyo.

CpeaHerofoBble 3aTpaTbl HA MEPONPUATUS NO dHeprocbepeKeHUto 1 NOBbILLEHNIO
aHeproaddekTnBHocTn, npesBbiwawowme 100 mnH. py6., umenn Bcero 12 %
npeanpuaTuin, NnpeaocTaBuBLLUNX CBeAeHMSA 00 ypoOBHSAX 3aTtpaT. CpeaHun NpoOCTOnM CPOK
OKyrnaemoctu mMeponpuatuin coctaenget 2,5 roga. bonee 50 % peanusyemblix
9Heprocbeperaowmx NPOEKTOB MMEKT NPOCTON CPOK OKynaemocTn meHee 3 net. OKono
70 % npegnpuaTUA UCNOMNb3YKOT B KayecTBe MCTOYHMKA (PUHAHCMPOBAHUSA TOSMbKO
cobCcTBEHHbIE cpeacTBa.

B 2015 rogy akcneptamu AHanutmnyeckoro ueHtpa npu lNpasutensctee Poccumnckom
depepaumm 6bITO NPOBEAEHO MccreaoBaHue (Mo pesynbTaTam onpoca npeanpusTui) ¢
Lenblo YCTAHOBIIEHUSA CTENEHWU BINSHUS NoKasaTenen aHepretTndyeckon 3pdekTMBHOCTM Ha
YpOBEHb Cnpoca Ha NPOAYKLMIO NMPOMbILLIEHHOrO HasHayvyeHunda. Kputepuin aHepretTndeckomn
a(ppeKkTMBHOCTU BblN HA3BaH MO COBOKYMHOCTN OTBETOB B BbIOOPKE B KOHLIE NEPBON AECATKN
Kputepues.

OTOT hakT, B YUMCrie Npoyunx, CBUAETENbCTBYET O Hann4mMm npobriemsl nageHTunkaumm
9HepronoTpedbnawwen nNpoaykuMm Ob6LEeNPOMBILLNIEHHONO  Ha3Ha4YeHWd Mo Krnaccam
3HepreTudeckon a3dpdeKTMBHOCTU. B HacTosiee Bpems OTCYTCTBYET YNopsgoYeHHas
TEePMUHOMOrNA, ucnonb3dyemasa B pegeparnbHbiX 3akKoHaX, HOPMAaTUBHbLIX MPaBOBbIX akTax,
FOCTax wn gpyrux [OKYMEHTax, pernameHTupylowmx obopoT 3HeproadhekTuBHOM
npoaykumn, COOTHeceHne STOW TEePMUHOSIOMM C  Has3BaHWAMM  COOTBETCTBYHOLLMNX
KnaccuguKaunoHHbIX KOAO0B 0BLLEPOCCUNCKUX KNAacCUmKaTopos.

Kak nokasan onpoc, npegnpusatus NposiBnsitoT 6onee BbICOKMIA MHTEPEC K NapaMeTpam
9HeproapPeKkTMBHOCTN MNpU 3aKynkax anekTponoTpednswowero obopyaoBaHusa (Hacochl,
TpaHcdopMaTopbl, 000pygoBaHME A5 ANEKTPUYECKOro otonneHus). MnaBHbiM 6apbepom ans
npnobpeTeHnss aHeproadeKTMBHOro obopyaoBaHus ObiNo Ha3BaHO OTCYTCTBME OOBEpUs K
yKa3aHHbIM napameTpam ero acpdekTnsHocTn (29 %).

8 Noknan AHanuTuyeckoro LeHTpa npu MNpasutensctee PO «MpruopuTeThl NPOMBILLNEHHON NOMUTUKA
nog, yrriom 3peHuns aHeproaPeKTMBHOCTM 1 SHEProcOepexeHnsI».
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Ecnn roBopuTb O CpaBHEHMM NO napamMeTpamM 3IHeProad@PEKTUBHOCTU U
9HEepProeMKoCTU He KOHKPETHbIX TOBapOB WMAN MNPUMEHSAEMbIX B MPOMbILINEHHOCTH
TexXHOosMornum, a otTpacnen unu npegnpuaTui, To HeoBXxoAMMO OTMETUTb, YTO pe3yrnbTaThl
Takux CpaBHEHUN He criegyeT MnepeoueHMBaTb C TOYKU 3pPEHUs UX MNpakTU4eCcKom
NPUMEHNMOCTN, MNOCKOSIbKY B COBPEMEHHOM MMWPOBOM MNPOMbILLIIEHHOM MPOU3BOACTBE
BECbMa HE3Ha4UTENbHble YMy4dlEeHUs 3a4acTyto TpebytT MHOrOKpaTHOro yBenn4eHus
3aTtpar U, Kak cneacteue, NpMBOAAT K POCTY LeHbl Ana notpebutens. B nepByto ovepenb
9TO CnpaBesiMBO B OTHOLIEHUU TeX NpeanpuaTUn, KOTOopble B 3HAYUTENbHON Mepe Yyxe
MCMONb3YIT Haunydwme [[OCTYMHble TEXHOMOMMM Kak B T[MNaBHbIX TEXHOMOMMYecKux
npoueccax, Tak W BO BCNOMOraTesibHbIX CUCTEMax (CUCTEMbl CXaToro BO34yXa,
BEHTUNAUUKN, OTONMNeHus, BogocHabxeHna un 1.4.). Kak npasuno, yaenbHble nokasatenu
noTpebneHnss aHepropecypcoB Ha Takux NpeanpuAaTUSX CYLLeCTBEHHO HUXe cpefHuX no
oTpacsnuv, YTo O3Ha4aeT HanMume Marioro TEXHMYEeCKOro noTeHumana aHeprocbepexeHus,
MeponpuATUS NO peanusaumm KOTOPOoro ABMAITCSA BbICOKO3aTPaTHLIMU.

"opa3go 6onbLyo NPakTUYECKYHO LLEHHOCTb 4151 POCCUNCKON NPOMbILLIIEHHOCTU UMeeT
peweHne npobnem pasBuUTUS, MOAEpHM3auMn N CO34aHUA OTEeYEeCTBEHHbIX TEeXHOMOruMu,
oTe4yecTBEHHOro ob6opyaoBaHWSA, OTEYECTBEHHOM MNPOAYKUUM, C MaKCUMarnbHbIM Yy4eTOM
TpeboBaHUN NO 3HEProadPEKTUBHOCTM U PECypcocOEpexeHno npu npon3BoacTBE U
obecneyeHnn ee XXNU3HEHHOrO LiMKIIa N0 COOTHOLLUEHUIO «HAaAEXHOCTb/pecypey.

B npaktuke MUWPOBOM MPOMBILISIEHHOCTM B KayecTBE OCHOBHbIX WHTerparbHbIX
nokasartesien NpoM3BOACTBA UCMONb3YIOTCS:

- cebeCTOMMOCTb OCHOBHOW KOHEYHOW NPOoaYyKUMK (M Kak cocTaBnsaloLwas — 3atpaTthbl Ha
9HeprocHabxxeHue nNpeanpuaTus),

- npou3BoAMUTENbHOCTE Tpyda (BblpaboTka) Ha 1-ro paboTHuKa npeanpuaTus,
paccynTbiBaeMas oT o6bema BbIpyYKU NPEaNPUATHUS.

Ha npumepe nutenHOro npou3BoAcTBa MNpeACTaBfiEHO COMOCTaBfiEHWE OCHOBHbIX
OpraHn3aunoOHHO-TEXHUYECKUX N TEXHONOMMYECKUX DaKTOPOB U MPU3HAKOB, XapaKTepPHbIX ANs
BeAyWNX  MWUPOBbIX WU  POCCUNCKUX  MPOM3BOACTB  MALUMHOCTPOEHUSl, a  Takxe
COMOCTaBUTESTbHbLIN aHanms KNHYeBbIX nokasartenemn 9HEepProeMKoCTH n
3HeproadOEKTUBHOCTH.

OcoBeHHOCTAMM POCCUNCKUX NUTEWHBIX (ranbBaHUYECKUX, TePMUYECKUX U OPYrux)
npoun3BoacTs, B otnu4dmne ot CLLUA n EBponbl, ABNSeTCs HA3KUIA ypOBEHb crieumnanm3aunn: Kak
nNpaBuno, OHW BXOOAT B COCTaB MaLUMHOCTPOUTENbHbIX (Hanpumep, aBUaCTPOUTESbHbIX)
3aBOOB 1 UMEIOT OHOMO 3aKa3dnka — CBoe npeanpusTme.

HomeHknaTtypa npoaykuum Takmx NPoM3BOACTB LWMPOKa, BCNeaCcTBME Yero TeXHOMNormm
Bbinycka unu obpaboTkM npoaykuum Takke BecbMa pasHoobpasHbl. lMepexodbl OT oAHOM
TEXHOMNOrMM K ApPYyron npuBOAAT K NPOCTOAM 00O0OpyAoBaHus, ManbiM  3HAYEHUAM
KO3 PULUMEHTOB €ro UCMOSIb30BaHUSA U 3arpysku, NPUHUUNKANIBHO COEPXMBAOT MpoLecchl
NOBbILEHUS 3HEPreTUYEeCKON U PeCypCHON a(PPEKTUBHOCTM.

TexHonornyeckoe obopyaoBaHue psiga NPon3BOACTB MMEET BbICOKYHO CTENeHb U3HOCa
(55-75 %), wcnonb3yoTca YycrapeBwue (40-50-neTHer [aBHOCTU) TexHONOrMM —
HU3KOMNPOU3BOAUTENbHbIE U Mano3d@eKkTBHble, B NepByd oYepedb, NO MnokasaTensam
3Hepro3aTpaTHocTu. KrntoueBble nokasaTenn aoEeKTUBHOCTN OTEYECTBEHHbLIX 1 €BPOMNENCKNX
NUTENHbIX NPOM3BOACTB NpeacTaBneHbl B Tabnuvue 1.5.
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Tabnuua 1.5 — KniouyeBble nokasaTenn OTEYECTBEHHbIX WM E€BPOMNENCKUX JNNTENHbIX
Nnpou3BOACTB
EBpona Poccus
KnroueBble nokasaTtenu accpeKkTMBHOCTH
NUTENHOro NPou3BOACTBA Nyywaa | CpegHun | Jlyywaa | CpegHum
NpPakTUKa | YpOBeHb | MpPaKTUKa | YpOBEHb
1. Bbixoa rogHoro, % 64,1 59,4 66,2 52,3
1.1. NoTepw npn nnaeke, % 1,9 3,2 2,6 4,5
1.2. MNotepu npu 3anueke, % 2,4 3,0 1,7 3,3
1.3. JluTHMkoBasa cuctema, % 31,5 34,5 29,3 39,3
1.4. Bpak v Bo3Bpathl, % 21 3,4 2,2 6,7
2. dopmoBka, % 81,1 77,3 86,9 48,4
2.1. MNMpoctoun, % 11,9 14,2 4,6 22,7
2.2. 3apepxku, % 5,1 5,7 6,5 30,3
2.3. bpak. ®opmbl, % 0,8 1,1 0,5 3,8
2.4. bpak v Bo3Bpatbl, % 2.1 3,4 2,2 6,7
3. Ncnonb3oBaHne Npon3BOACTBEHHbIX 63.9 535 436 25 2
nnowanen, % ’ ’ ’ ’
4. Pacxop aHepruu, KBT*4 Ha TOHHY
roAHOro NNThS
4.1. nsa nnaeku, KBT*4/T pacnnaea 544 560 779 1164
4.2. Onga nutbsa, KBT*4/T rogHoro 1247 1453 3155 4506
5. CBexui necok, T/rogHoro nNUTbs
5.1. Ceexuit necok 0,312 0,349 0,583 1,252
5.2. PereHepauus necka, % 95,9 94,0 95,6 89,2
6. Pacxop cBexei BoAbl, M Ha TOHHY
FOIHOTO NUTHS 0,76 0,90 17,10 144,89
7. NpounsBoanTenbHOCTL Tpyaa, YernoBeko- 151 210 26.7 759
4YaCOB/TOHHY rOOHOMO NUTLS ’ ’ ’ ’

YpoBEHb MeXaHu3aumMm n B 0COOEHHOCTU TEXHONOMMYECKON aBTOMAaTM3auUn HUSKUMN,
yTO pewatowmm obpasom BNUAET Kak Ha KayeCcTBO Bbinyckaemon un obpabaTbiBaemomn
NpOAYKUMN, TaK N HA BO3MOXHOCTb JOCTOBEPHOIrO KOHTPOSA 3HEPrOEMKOCTM NPOM3BOACTBA, B
TOM 4mcCne Ha BO3MOXXHOCTb KOHTPONS (NPU UX HAnM4Ynm) HOPMaTUBOB SHEPronoTpedneHus.

OHepronoTpebneHune
3 PEKTUBHOCTN MPON3BOACTBA.

ABndAeTCA

OHUM
lNokasaTenb

n3

Hanbonee
«Pacxog oHeprum Ha

Ba>XHbIX

nokasarteneu

NPOM3BOACTBEY

AO0CTaTOYHO NOJSTHO OTpaXkaeT NOMHbIM pacxon aHeprum (KBT*4) Ha 1 T rogHbIX OTNMNBOK.
€BPOMENCKUX WU

MokasaTenun pacxoga
npeacraenexbl B Tabnuvue 1.6.

aHeprum
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Tabnuua 1.6 — NokasaTenu ygenbHOro pacxoga aHeprun nuTenHolx npomssoacts PO n EC

Pacxog aHeprum Espocoto3 Poccuinckan ®epepauus
KBT*4/T rogHbIX CpenHue Bbicluue CpenHee Bbiclwee
OTNNBOK 3HayYeHus 3HauyeHus 3HauyeHue 3HauyeHue
Cranb 1391-2676 1165-2088 3285-7464 2874-6996
Cepblit YyryH 1744-1758 1284-1566 3222-5016 2344-3539
BbICOKOMPOYHbIN YyryH 1169-1483 1000-1305 2939-5428 1521-4533

OCHOBHbIMM MPUYMHAMW BbLICOKOTO 3HEPronoTpebneHns 3HEpProemMKux JNUTENHbIX
(TepmMu4eckunx, ranbBaHNYECKNX) NPON3BOACTB Ha paae NpeanpuaTvmn | kateropum ABNAKTCS:

- Hu3Kaa apdPeKTUBHOCTbL paboTbl 0b6opyaoBaHusa (OonblUME CPOKW 3KChnyaTauuu,
yCTapeBLUNE TEXHOSOMUN);

- AJIMHHbIE UMKMbI NIIaBKn, TepmMoobpaboTky;

- HeaocTaTO4HOE MCMOMb30BaHME BTOPUYHBLIX SHEPreTUYECKUX PECYPCOB;

- HM3Kasa 3PPEKTUBHOCTb (HEPEOKO — NPakTU4YeCcKoe OTCYTCTBME) BCMIOMOraTesbHbIX,
obecneunBaroLLMX CUCTEM (BEHTUNALUSA, OTOMNEHME);

- HW3KMI YPOBEHb OpraHmM3aumm Tpyada nepcoHana, He4ocTaTouHasa KBanudukaums;

- oTcyTcTBUE (MNM HEA(PEKTUBHOCTD) CUCTEMBI MNTAHMPOBAHUSA NPON3BOACTBA;

- HUW3KWIA YPOBEHb aBTOMATN3aLMM U KOMMbIOTEPM3ALUN MPON3BOLCTBA.

Takum o6pasom, Hapsgy C TeHAEHUUSIMA HEYKITOHHOro pocTa 3SHepreTu4eckom
3(P(PEKTUBHOCTN IKOHOMMKM B LENOM, Ha page npeanpusatmi UMEKTCS CyLEeCTBEHHble
pe3epBbl 3HEpProcbepexxeHnsa N CHKEHUS NoTepb SHEPrOpeCypPCoB.

CoOTBETCTBEHHO, B KayecTBe KIoYeBbIX (PAKTOPOB M TEHAEHUUN B MPOMBbILLSIEHHOM
komnnekce (06bekToB | kaTteropmmn) Poccunckon egepaumm B LENOM HEOBXOOUMO YNOMSHYTb:

- nocnefoBaTeNbHOE CHMXKEHME 9SHEProeMKocTu OonblUMHCTBA oTpacren (kpome
HedpTenoObluM) Ha OHE pOCTa SHEPrOBOOPYKEHHOCTH;

- NOTpebHOCTb B MOAepHu3auun psga  npeanpusaTUn 3HEProeMKux  oTpacnen
NPOMbILLIIEHHOCTU HapsA4y C OCBOEHUEM CUCTEMbI QHEPTOMEHEPKMEHTA;

- Hanuyue onpegeneHHbiX Wn30bITKOB (pe3epBOB) TEeMnsOBbIX MoWHOCTENn (No
BblpaboTKe napa u ropsiHen Boabl) Ha rOPOACKUX U NPOMBbILLAEHHbIX T3ILL;

- TeHOeHUM0 OTKasa OT LUEHTPanM30BaHHbIX CUCTEM TEennO3HeprocHabxeHuss m
CTpOUTENBLCTBA COBCTBEHHbLIX AHEPTOMCTOYHNKOB NPeanpPUATUN;

- CyLeCTBEHHble Mnepepacxofbl TOMMMBa B TEMMO3HEPreTuke 3a cYeT U3ObITOYHbIX
MOLLHOCTEN, HepacyeTHbIX PEXMMOB 1 BbiBoda TOLL n3 paktudeckon akcnnyartaumu;

- nocnegoBaTenbHOE COKpaleHue TennonotTpedbneHns n pocT anekTponoTpebneHns
notpebutensamu;

- pOCT Manou u pacnpegeneHHon reHepauum, B TOM YUCle C MCMNOSib30BaHUEM
BO30OHOBISIEMbIX QHEPTrOMCTOYHMKOB.

BoigsBneHHass B OaHHOM pasfgerne KapTMHa COCTOSIHUMS 3QHeprocbepexeHuss U
aHepreTuyeckon 3PPEKTUBHOCTM B OTpacnsx U npeanpuatmax | kateropun nossonsieT
NepenTy K BbISIBNIEHWIO KIHOYEBbIX PE3EPBOB NOBbLILLEHNSA NX IHEPTETUYECKOMN 1 IKOSTOrMYECKOM
appekTnBHOCTH.
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Paspen 2. OnpegeneHne Hauny4wWnx AOCTYMNHbIX TEXHOSOMUN,
MeTOAOB U NMPaKTUK NOBbILWEHUA 3HeproadpekTMBHOCTH

CoBepLueHCTBOBaHNE 3HEProaEeKTUBHOCTU B KOHTEKCTE BblJayu KOMMSEKCHbIX
9KOMOrMYecknx paspeLLeHumn apnaeTcsa obLen, «ropusoHTanbHOM» 3agaden, akTyanbHON ans
nobbIx oTpacnen n TexHonorndecknx npoueccos. Noatomy Cnpasoyvnnk HOT npeacrtasnsiet
cobor MmexoTpacneBon AOKYMEHT METOONYECKOrO XxapakTepa, agpecoBaHHbIN NPeanpUATUAM
BCEX BUOOB AeATENbHOCTU, 0O6bEeKTbl KOTOPbIX OTHECEHBI K | KaTeropuw.

Mpwn onpegeneHuu TEeXHOMNoruu, MeToO0B n npakTuK NOBbILLEHNA
9HEepProadPEKTMBHOCTM PACCMOTPEH ONbIT POCCUNCKUX KOMMaHMW Oo6biBaloWmnX U
nepepabaTbiBalOLLMX OTpACHEN, OTKPbITblE HEPUHAHCOBbIE OTYETHI, OTYETHI 06 YCTONYMBOM
pa3BUTUN, MONUTUKM B chpepe aHepreTuyeckoro MeHemxmeHTa [1-5]; yctaHoOBMEHO, YTO B
OONbLUMHCTBE KPYMHbIX KOMNaHUA OAENCTBYIOT cTpaTternn aHeprocbepexeHns 1 nosbiLLEeHUs
9HepreTnyeckon 9MP@PEKTUBHOCTU W CTaHOapTbl opraHu3aumin (Takme kak «[llacnopT
9HepProadPPEeKTUBHOCTUY, «IHepreTuyeckne 6GanaHcbl. PopmupoBaHue, cornacoBaHue u
KOHTpPONb UCMonHeHusi», «MeToguka oOueHKn 3HeproadpdekTuBHocTu», «MeToauka
3Heproayauta» u T.n.). NpoaHanu3anpoBaHbl BbinyweHHble B 2015-2016 rr. oTpacnesbie
cnpaBoyvHukn HAT [6-23].

MpuMHAT BO BHUMaHMEe ONbIT 3apybexHbix CcTpaH. [deTanbHO npoaHanu3npoBaHbl
MaTtepuanbl pycckux Bepcuin gencteywowero B EBponenckom Cowse «CnpaBo4vHOro
AOKYMEHTa Mo Hauny4ywmnm SOCTYNHbLIM TEXHOSorMsamMm obecneyeHns aHeproadddEeKTUBHOCTU»
[24] (Reference Document on Best Available Techniques for Energy Efficiency, 2009 [25]),
CO3[aHHbIX NPV aKTUBHOM y4yacTum paspaboTtumkoB CnpasoyHuka HOT B 2009-2012 rr.°. Mpu
nogrotoBke CnpaBoyvHuka HOT paspaboTumkm pykoBOOCTBOBANIUCH LUMPOKUM MOHUMaHUEM
TEPMMHA Haunyylwme OOCTYMNHblE TEXHONOrMW, 3akpennéHHbiM, B 4actHoctn, B TOCT P
56828.15-2016. Hanny4wme gocTynHble TEXHONOrMN. TepMuHbl 1 onpeaenenuns [26]:

«K Haunyqwum [OCTYMHbIM TEXHOMOMMAM OTHOCAT: TEXHONOrm4yeckne npoLecchl,
MeToAbl, MOPSOOK OpraHn3aunmn NPpon3BoACTBa NPOAYKLUN N SHEPTUK, BbINONIHEHNSA paboT nnu
OKasaHus ycnyr, BKNOYasd CUCTEMbI SKONOMMYECKOro N JHEPreTU4EeCcKoro MeHemkMeHTa, a
TakKe NPOEKTUPOBaHUS, CTPOUTENbCTBA M 3KCMNyaTauum COOPYXEHWn U obopyaoBaHus,
obecneunBarolne ymeHblleHNe U (Unn) npegoTBpaLleHne MNOCTYNNEeHUs 3arpssHsoLWmx
BELLECTB B OKpyXalLlyto cpeqy, obpasoBaHUs OTXOA0B MPOM3BOACTBA MO CPaBHEHWUIO C
NpUMEHAEMbIMU, U aBRSAOLWmMeca Hambonee achdekTnBHbEIMK AN obecneyeHns HopMaTMBOB
KayecTBa OKpyXxawLlen cpebl, HOpMaTUBOB AO0MNYCTUMOro BO3OEWUCTBUSA Ha OKpYXatoLlyto
cpegy npu ycrioBMM 3KOHOMWYECKOW LenecoobpasHOCTU U TEXHUYECKON BO3MOXHOCTU KX
NPUMEHEHNA .

Mpun noarotoBke CnpaBoyHnka HOT paccmoTpeH Takke LWUPOKUA  CNekTp
PYKOBOACTB MO  MNOBbLIWEHNIO  3HEProddPEKTUBHOCTU U OHMAWH  WUHCTPYMEHTOB,
NoAroToBreHHbIX B pamkax lNMporpammel Energy Star, dpyHkumoHupytowen B CLUA v KaHage
(http://lwww.nrcan.gc.ca/energy/efficiency/industry) ¢ 1992 r. u ¢ HepaBHero BpemMeHU

° B anekTpoHHON ¢hopme pycckue Bepcun CrnpaBoOYHOrO AOKYMEHTa MO HaumyywyM OOCTYMHbIM
TexHonormam  obecnevyeHna  3HeproapPEeKTMBHOCTM  OOCTYNHbI Ha  METoAMYEeCcKOM  cawnTe
www.ecoline.ru u Ha odwmumanbHoM cante MuHucTepcTBa MNPUPOOHBLIX PECYPCOB M 3KOMOTMK
Poccuinckon ®egepaunn // URL : http://www.mnr.gov.ru/activities/detail.php?1D=134003.

27



UTC 48-2017

aencteytolen Takke B EBponerickom Cotose (https://www.eu-energystar.org/); npexae Bcero,
BHMMaHWe ob6palleHO Ha pyKOBOACTBA pPa3HOM CTeneHn pfeTtanu3auuun, afpecoBaHHble
oTpacrnsM NPOMbILLNIEHHOCTN, OOBEKTbI KOTOpPbIX OTHEeCeHbl B Poccuinckon depepaumm K
obnactam NpPUMEHEHUs HauNy4ylwux LOCTYMHbIX TeXHonornn (nNpveBedeHbl B andaBUTHOM
nopsigke) [27-38]:

- meTannoobpaboTka;

- HedTenepepaboTka;

- HedTeXMMUYECKOe MPOU3BOACTBO (MHOTOTOHHaXHOE MPOU3BOACTBO OPraHUYecKux
BELLIECTB);

- nepepaboTka MOSOKa;

- MPOM3BOACTBO aNtOMUHUS;

- MPOM3BOACTBO NPOAYKTOB NUTaHMUS;

- MpPOM3BOACTBO CTEKNA;

- MpPOM3BOACTBO hapMaLeBTUYECKMX NpenapaTos;

- MPOM3BOACTBO LIEMEHTA: KanbKynaTop 3HEeprodddeKTUBHOCTM U PYKOBOACTBO MO
MOBbILLIEHWIO 3HEPrO3ah(PEKTMBHOCTN U ONTUMU3ALNN 3aTpaT;

- MPOM3BOACTBO YyryHa U cTanu;

- LennnosHo-6ymaxHoe npomsBoaCcTBO.

MpoaHanusnMpoBaHbl 0630pbl, PYKOBOACTBA MO 3HEProMEHELXMEHTY U MOBbILLUEHUIO
9HeproadpekTMBHOCTN B npomblwneHHocTn (Energy Accelerators), pacnpocTpaHEHHbIE B
BennkobputaHun. Ocoboe BHMMaHMe oObpallleHO Ha pykoBOoACTBa oOWlero xapakrtepa u
PYKOBOACTBA A4S oTpacren NpoMbILLNEHHOCTN, 0ObEKTbI KOTOPLIX OTHECEHbI B Poccuiickom
denepaumm K 06racTsiM NPUMEHEHNST HanMy4YLWnxX AOCTYNHbIX TexHonornm [39—45]:

- 3HEepreTMYeCKUn MEHELKMEHT;

- MOHWTOPWHT M NOCTaHOBKa 3ada4 B cdhepe aHeproadPEeKTUBHOCTH;

- meTannoobpaboTka;

- nNpou3BoacTBo bymaru;

- MPOM3BOACTBO KMPMNYa;

- MPOM3BOACTBO NPOAYKTOB MUTAHUSA N HAMUTKOB.

MpuHATBI BO BHMMaHue noaxoabl MexagyHapogHon komnanum ICF Consulting Ltd
(Energy Industry Consulting and Solutions), B 4acTHOCTW, pe3ynbTaTbl OBLIMPHOro
nccnegoBaHysi, oxBaTbiBalOLWEro Leniono3Ho-6yMaxHy NpoMbILLIEHHOCTb, NMPOM3BOACTBO
yyryHa W CcTanu, NpOM3BOACTBO HEMEeTannMyeckux MaTepuarnoB, XUMMUYECKYHD W
hapmMaLeBTUYECKYI0 NMPOMBbILLNEHHOCTb, HedTenepepaboTKy, NULLEBYH NPOMbILLSIEHHOCTb U
MaLUMHOCTPOEHNE:

PaccmoTpeHbl  aHanuTMyeckme  0030pbl M MeToOUYECKMEe  pekoMeHAauuw,
noAroToBneHHble IHCTUTYTOM TexHonornyeckmx npobnem [lenaptameHTta aHepreTukmn CLUA n
MexayHapoaHbiM  MHCTUTYTOM  Global CCS Institute (ABcTpanusl), agpecoBaHHble
Ao6biBaOLWMM OTpacnsaMm, B TOM Yuchne:

- WNccnepoBanune Jnanas3oHoB 3HeproadppekTMBHOCTU B JobbiBatoLen
npomsbliwneHHocTn (Mining Industry Energy Bandwidth Study) [47];

- XapaKkTepucCTuKM aHepronoTpebneHus n aKonornyeckue rnokasaTenu
ropHogo6biBatowern npombiwrieHHoctn CLUA (Energy and environmental profile of the US
mining industry) [48];
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- OHeproaddekTMBHOCTb J0ObLIYN 1 NnepepaboTkm HedpT 1 rasa (Energy Efficiency in
Exploration and Production of Oil & Gas) [49].

B aTnx gokymeHTax obcyxaalTca Takme NOHATUSA, Kak «ypPOBHU 3HeprocbepexeHus,
COOTBETCTBYIOLLME HAUMYYLLEN NPAKTUKE N NPAKTUYECKOMY MUHUMYMY SHEpPronoTpebrneHnsa»
(Best Practice and Practical Minimum Energy Savings), koTopble N0 CyTU cBOen 6nunsku K
MOHATUIO HAUMNYYLINX SOCTYMNHbIX METOA0B, CNOCODOOB aHeprocbepexeHus.

YYTEH ONbIT NporpaMmMmbl MO CTUMYNIMPOBAHUIO MHBECTULMA B aHeprocbepexeHne B
Poccuu, BbinonHeHHOW npu nogaepxke MexayHapoaHon dvHaHcoBown koprnopauun (MOK).
Mporpamma  Gbina npusBaHa  noggepxatb  paboty B cdepe  NOBbILEHUA
9HeproapeKkTMBHOCTN M CNocobCTBOBATb B3aMMOAEWCTBUIO NPennpusiTUii, OUHaAHCOBbIX
WHCTUTYTOB M MOCTaBLUMKOB 060pyL0BaHNA U YCIyr HA 3TOM pbiHKe. B HacTosllee BpeMs Ha
cante M®K [ocTynHbl npevMmyLlecTBEHHO 0030pbl M pekoMeHJaumMm B obnacTu OXpaHbl
OKpyXatowen cpeabl 1 6e30nacHOCTN TpyAa, B KOTOPbIX pacCMaTpmMBalOTCA TakKe acrekTbl
NOBbILLEHNST 3HepProdaPeKTMBHOCTN Npoun3soacTBa. Hambonbwnin nHTepec npeacrasnset
PykoBoactBo no aHeprocbepexeHuo B npombiwneHHocTn [50], sBnsoweecs 4acTbio
aeTanbHoro gokymeHTa «Ob6Lee pykoBOLCTBO MO OXpaHe OKpyatoLlen cpefbl, 340p0OBbs U
Tpyaa» [51], agpecoBaHHOro NpeanpuATUAM pasnndHbIX OTpacnen.

OObLee 3akno4veHMe, KOTOPOE MOXHO cAenatb B pesynbTaTe aHanusa 3Tux
[OKYMEHTOB, COCTOUT B TOM, YTO BECbMa 3HauYUTENbHas YacTb KaXgoro m3 HMX nocsslleHa
aHanusy pes3epBOB 3HeprocbepexeHmss U OMUCaHUI WHCTPYMEHTOB 3HEPreTM4eckKoro
MEHePKMEHTa, NPUMEHEHNE KOTOpbIX Mo3BoNnseT paspabatbiBaTb M peanu3oBbiBaTb
nporpaMmbl MNOBLILIEHUST 3HEProadekTMBHOCTU. [pn 3TOM oOTpacnesBble pekoMeHAauumu,
cogepxawmecs B 0OCyxgaemMblXx pPyKOBOACTBax, BO MHOIOM nepecekawTcs C
pekoMeHZaunsaMKn, BKIHOYEHHBIMM B OTpacneBble CrnpaBOYHble LOKYMEHTbI MO Haumy4ywmm
AOCTYMNHbIM TEXHOMNOMMAM, HO OObIYHO onucaHbl 6onee TwaTenbHO M agpecoBaHbl UMEHHO
NHXEeHepaMm-3HepreTnukam 1 aHepromeHemKepam npeanpusTun.

OnpepeneHve TeXHONOrMM, METOAOB U MPaAKTUK MOBbLILEHUS 3HEPrO3dEKTUBHOCTM
OCYLLECTBNEHO B COOTBETCTBMM C MeToanyeckMMn pekoMeHZaunsaMu no onpenesieHunto
TEXHOMOrMM B KayecTBe  Haunyydwen  OOCTYNHOW,  YyTBEPXKOEHHBIMW  MPUKaA30M
MwuHucTepcTBa NpoMbiwneHHOCTU U Toproenu Poccuiickon ®epepauum ot 31 mapta 2015 r.
Ne 665 [52], gna o6nacten npumeHeHus HOT, ycCTaHOBMEHHbIX pacrnopsXeHnem
MpaButenbctBa Poccuickon ®egepaunm ot 24 nekabps 2014 r. Ne 2674-p [53].

B cooteBeTcTtBUM C nocTtaHoBneHvem [lpasutensctea P® ot 23 gekabps 2014 r.
Ne 1458 «O nopsgke onpegeneHns TEXHOMNOMMW B KavyecTBe Haunyylen [OCTYMHOW
TeXHoMnormm, a Takke paspaboTku, akTyanusauum wn onybnukoBaHMs WH(OPMaLNOHHO-
TEXHUYECKMX CMPaBOYHMKOB MO HauUMyylwmMM OOCTYMHbIM TEXHOMOrNsAM» (C U3MEHEHUSMU U
pononHeHnsmn ot 9 ceHTsabps 2015 r.) [54], npu onpegeneHmn TeXHONOrM4Yecknx NpoLecCcos,
obopynoBaHusl, TEXHU4YECKMX crnocoboB, METOAOB B KayeCTBe Haunydlwen A0CTYMHOW
TEXHOSOrMM YneHbl paboden rpynnbl JOSMKHbI PACCMOTPETb UX COOTBETCTBME CrEedYHLLNM
KpUTEPUAM:

a) HaMMEHbLUNIN YPOBEHb HErATUBHOIO BO3AENCTBUS Ha OKPYXKalOLLYIO cpeay B pacyeTe
Ha eguHULy BpeEMEHU unn obbem npoM3BOAUMOM NpPOAyKUMWM (ToBapa), BbIMNOMHAEMOM
paboTbl, OKka3biBaeMon ycnyrim nmbo COOTBETCTBME APYrMM MnoKasaTensiM BO3AEWUCTBUS Ha
OoKpyXawLy cpeay, NpegyCMOTPEHHbIM MeXayHapoaHbiM1 aoroBopamu  Poccunckon
depepauyunu;
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6) aKoHOMMYecKasa aPPEKTUBHOCTb BHEAPEHMSA U IKCNNyaTaLnu;
B) NPMMEHEHME PECYPCO- N 3Heprocbeperatomx MeToA0B;

r) Nepmnog BHeLPEHUS;
A) TMpOMbILWNEHHoe

BHeEApEHNE TEeXHOJIONTMYEeCKNX

npoueccoB, 060pyaoBaHuUs,

TeXHM4Yecknx crnocobosB, METOAOB Ha ABYX U Gonee obbektax B Poccunckon depepaumu,
OKa3blBaKLNX HEraTMBHOE BO3OENCTBME HA OKPYXKaIOLLYIO Cpeay».

Tabnuua 2.1 — Kputepuu cootsetctena HOT v ux onucanne!®

YecKMx npoueccoB, 06opyaoBaHUSA, TEXHU-
Yyeckux cnocoboB, METOLOB Ha ABYX 1 bonee
obvektax B Poccuiickon  Pepepaunn,
OKasblBaloLLMX HeraTMBHOE BO3OeNCTBME Ha

OKpY>KaloLLyto cpeay»

Ne Kputepuun coorserctemua HOT KoMMeHTapui K ykazaHHbIM KpUTEPUAM
1. a) HauMeHbWWUN ypoBeHb HeraTtuBHOro | OueHnBas BO3MOXHOCTU MPUMEHEHUS TeX
BO3LENCTBUSA Ha OKpYXaloLWyl cpedy B | UMM WHbIX PELUEHWUA, OMUCaHHbIX B Cchpa-
pacyeTe Ha eauHWLy BpeMeHM unm ob6bem | BOYHMKax, crnegyeT yyduTbiBaTb BO3MOXHOE
NpOoM3BOANMON NPOAYKLMK (TOBApa), BbINOM- | BIUSAHWE pacCMaTpuMBaeMblX pPeLIeHU Ha
HsieMoW paboTbl, OKa3biBAaeMOW yCcrnyrin NMBOo | nokasaTenu 3KOMorMdeckon pesynbTaTuB-
COOTBETCTBME [PYrMM MokKa3aTensam BO3- | HOCTU NpeanpusaTms
AEVCTBMA Ha OKpyXatoLyr cpeay, npeayc-
MOTPEHHbIM MeXAyHapOoAHbIMY JOroBOpamMU
Poccuinckon degepaunn
2. 6) akoHommyeckass 3PeKTUBHOCTL BHed- | OnpeaenseTcsi cokpaleHnem gonen sartpar
peHMsA 1 KcnnyaTauum Ha TOMMMBO W 3HEPru0 B CTpPykType cebec-
TOMMOCTU MPOAYKUMM, OBLLMM CHMKEHUEM
cebecToMMoCT, WHBIMU  3KOHOMUYECKUMMN
adhdpekTamu
3. B) NpuMeHeHne pecypco- un 3aHeprocbepe- | ObecneyeHne aHeproapPEeKTMBHOCTU Npeac-
ralowux MmeToaos TaBnset cobon HeoTbeEMNEMYK 4YacTb (U
YacTHbIM criydyan) obecnedyeHus pecypco-
3 EKTMBHOCTU NPOM3BOACTBA
4. r) nepnoa BHeOpeHUs TexHn4yeckoe NepeBOOPYXEHNE, a TeM bornee
NPUMEHEHME HOBbIX TEXHOSTIOMMYEeCKMX Mpo-
ueccos, TpebyoT nHBeCcTUUUNn, 060CHOBaHME
N MpuBNEYEeHne KOTOPbIX CheunduyHbl He
TONbKO ANns OTpacnvM B LENOM, HO M Ans
KakOoro KOHKpPEeTHOro npeanpusiTus
5. A) NPOMbIWNEHHOE BHeApeHWe TexHomnoru- | Ans peanu3aumm nNporpaMm  MOBbILLEHUS

3HeproaheKTMBHOCTN criegyeT Bblbupatb
obopyaooBaHMe, KOTOpPOEe  Yxe  Hawrmo
NpUMEHeHMe Ha POCCUNCKUX NPeanpUATUsX

PaccmoTtpum ocobeHHOCTb yyéTa KpuTepusi Bblbopa H[IOT, onpegenéHHoro kak
«HaUMEHbLUMI YPOBEHb HErAaTUBHOIO BO3AENCTBUSA HA OKpYXKaloLLyto cpeny» (a), B KOHTEKCTe

10 MpuBeaeHbl B COOTBETCTBUE C NocTaHoBneHem Mpaeutensctea PP ot 23 aekabpsa 2014 r. Ne 1458
«O nopsgke onpedeneHns TEXHOMOMMM B KavyecTBE Haunydlwen OOCTYMHOW TEXHOMOrnwu, a Takke
pa3paboTkn, akTyanusaumm n onyenukoBaHust WHEPOPMALMOHHO-TEXHUYECKUX CMPaBOYHMKOB MO
HaMy4WwWnm SOCTYMHbIM TEXHOMOMUSIMY.
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NOBbILWEHUs 3HeproaddekTuBHoCcTU. OueHMBas BO3MOXHOCTU NPUMEHEHUS TeX UMK UHbIX
peweHnn, onucaHHbix B CnpaBoyHuke H[IOT, cnefyet yyuTbiBaTb BO3MOXHOE BRUsIHUE
paccMaTpMBaeMblX  peleHUn Ha  nokasaTenu  3KOMOrMYyeckorm  pesyribTaTUBHOCTU
npeanpusTus.

OpHako, ecnn Ons pasHblX BUAOB AEATESNIbHOCTU (OTpacrien) B «BepTUKarbHbIX»
cnpaBoyHuka  HOT  vgeHTUduuMpoBaHbl  HaunyywnMe  OOCTYMHble  TEXHOMOoruw,
obecneunBatoime BbICOKMI ypoBeHb 3awmnTbl OC, 1 COOTBETCTBYIOLLUME TEXHONOMMYECKNE
nokasartenu, To, B OoOnblUMHCTBE cnyyaes, B uucne atux HAT onpegeneHbl M pelueHus,
HanpasreHHble Ha obecneyvyeHne 3(pEeKTUBHOIO NCMOMb30BAHNS SHEPTUN.

Mpu onTuMM3aumn aHepronoTpebneHna n CokpalleHun yaenbHoro pacxoga Tonnvea
CHWXalOTCA yaenbHble NnokasaTenu BbIbpoCOB Takux 3arpA3HSOLWNX BELLECTB, Kak MOHOOKCUA
yrnepopa, okcuabl a3oTa, a Takke OKCUA0B cepbl (NPU CXUraHum cepocogepallero Tonnmea),
NbiNn (MPU CKUraHUM TBEPLOro M XMAOKOro Tonfnuea), nonnapomaTndeckux yrneBogopoaoB
(Takke NpPenMyLLLECTBEHHO NPU CKXUraHUM TBEPAOIrO WM XXMUAKOro Tonnmea) u np.

[Ona paga oTpacnen HeratTMBHOE BO3OEWCTBME Ha  OKpyXawwyk  cpegy,
obycnoBneHHoe CXuUraHnem TONnvBa, SABMSETCS NPUOPUTETHLIM (Hanpumep, NMPOU3BOACTBO
9HEepruu, KepaMmyeckoro Kmpnu4a, namTk1, NMMCTOBOrO CTekna, creknoTtapbl). OnTummusauus
MCNOMb30BaHUSA AMNEKTPOIHEPIrMM TakkKe BeAET K OnocpefoBaHHOMY CHUXXEHUIO HEraTUBHOIO
BO3AENCTBUS Ha OKPYXKaloLLyH cpefy, YTO COOTBETCTBYET LEeNisiM 3KOSTIOrMYeCKOW MOSIMTUKA
Poccuinckon ®denepaummn n Lensm nepexoga K HOPMUPOBAHUIO MO MPUHLMMNAM HaUIy4LLnNX
AOCTYMHbIX TEXHOMNOMA.

Kputepuin, chopMynmpoBaHHbIA KaK «NPUMEHEHNE pecypco- U aHeprocbeperaroLmx
metogoB» (6) saBnsetrca  ocHoBHbiM  ans CnpaBoyHuka HAOT:  obecnedveHwne
9HeproappekTMBHOCTN NpeacTaBnseT cobon HeoTbeEMMEMYK 4acTb (M YacCTHbIA Ccriyvyam)
obecneyeHnsa pecypcoapeKTUBHOCTU MPOM3BOACTBA, W MMEHHO TEeXHONOormyeckue,
TEXHMYEeCKMe W ynpaBrieHYecKne  pelleHusi,  HanpasfeHHble  Ha  MOBbIEHWE
9HeproapeKTMBHOCTN, paccMOTPEHbI B 3ToM CnpaBodHuke HAT.

Kputepuin npombiwneHHoro BHeapeHuss B Poccunckon Pepepauumn (4) MOXHO
yuuTbiBaTb MpaKTU4eckn ©0e3 U3MEeHeHun: [Ons  peanusauum nporpaMm  MNOBbILEHUS
9HeproappeKkTMBHOCTH crieayeT BblbnpaTb 060pyaoBaHMeE, KOTOPOE YXKe HaLUMO NpUMEHeHne
Ha POCCUACKMX MPeanpuaTuax; camm Xe nporpaMmmbl  CTPOSATCS Ha  NpuUHUMNaXx
9HEepreTU4Yeckoro MeHeAKMEHTa, KOTopble MOocTeneHHO npuobpeTtalnT BcE O6ONbLUYIO
nonynsapHocTbL B Poccuu.

PaccmoTpum kputepun HOT, onpeaenénHbin kak «nepunog BHeapeHusa» (r). B koHTekcTe
obecneyeHnsa aHeproapPeKTMBHOCTU creayeT YyuuTbiBaTb, YTO Mepbl YrNpaBreHYecKoro
Xapaktepa MOoryT UCrnonb3oBaTbCa 6€3 Kaknx-nmMbo BpEMEHHbIX OFPaHNYEHUI, B TO BPEMSI Kak
TEXHMYECKOE MepeBoopyXeHne, a Tem Oonee npuMEeHEeHWEe HOBbIX TEeXHONOrMYecknx
npoueccos, TpPebyT NHBECTULMIA, OOOCHOBAHNE U MPUBMEYEHNE KOTOPLIX CneumunyHbl He
TONbKO 4S5 OTPacnu B LENOM, HO U AN1S KaXXO0ro KOHKPETHOro NpeanpuaTus.

Takum obpasom, nepros BHeEOPEHMUS TECHO CBA3AH C 3KOHOMUYECKON 3(PPEKTUBHOCTLIO
(kpuTepui (6) — «akKOHOMUYECKas APPEKTUBHOCTb BHEQPEHMUS U IKCMyaTaummy» ), KOTopas, B
CBOK oOuyepedb, ornpegenseTcda Aonen 3aTpaT Ha TONMMBO W SHEPruio B CTPYKType
cebectommoctn npoaykumn. [MpakTuyeckm BCe POCCUNCKME KOMMaHUKW, peanusyoLlimne
nporpaMmmsl NOBbILLEHUS 3HeproapdeKkTnBHOCTY, CcTaBAT uenuv CHUXKEHUS
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SHepronoTpebneHna Ana KoMneHcauum pocta TapudoB Ha 3HEPropecypcbl U COKpaLLEeHuUs
[0Nn aHepro3aTpaTt B cebeCToMMOCTU NPOAYKLNN.

Poccuiickne n 3apybexHble aKcnepTbl CHUTAKOT, YTO UHCTPYMEHTbI SHEPreTUyecKoro
MEHeKMEHTA MOXHO CUYMTATb AKOHOMUYECKM 3PIEKTUBHBIMM MPU UCNOSTb30BaHMM B CaMbiX
pasHbiX oOpraHuMsaumsax, Ha npeanpuaTuax nwbbix oTtpacnen. lNpu atom Heobxoaumo
NOAYEPKHYTb, YTO peyb UOAET UMEHHO 00 MHCTPYMEHTax U MeToAax 3HEepProMeHemKMeEHTa, a
He 06 obsa3aTenbHON cepTUdUKaLMM CUCTEM IHEPreTUYECKOTO MEHEIKMEHTA, OTBEYaoLmNX
TpeboBaHuam ctangapta FOCT P MCO 50001-2012 [55] nnu gpyrux cTaH4apTOB.

3 MHOXeCTBa TEXHOMNOMMYECKNX, TEXHUYECKNX U YrpaBreHYeCcKnX Noaxoa0B U peLleHui,
NPUMEHUMBIX 015 LUenen MNOBbIWEHNA 3HepreTndeckon adpdeKTMBHOCTM MPOU3BOLCTBA,
npegnpuaTuam | kateropum criegyeTt BblOupaTb Te, KOTOpble HaumyywmMm obpasom oTBevatoT
CTOSAILLMM Mepeq HAMW 3afayaM, MMELLMM TEXHOSOMMYECKyo, OTpacieByo U pernoHanbHyo
cneumdunky. Cxematmdeckm MOPSAOK  MCMONb30BaHUA  MHGoOpMauum O  MOBbILIEHUN
3HEProaddeKTUBHOCTU, CoAepXallencss B oTpacneBbiX crnpaBoyHukax HOT v B Hactosiwem
CnpasoyHuke HOT, npuBenéH Ha pucyHke 2.1 (no [24, c. XXVII], ¢ nameHeHnsimm).

Ha nepBom atane Bbi6opa HOT obecneyeHuss aHeproadhdeKkTMBHOCTU HEOBXOOMMO
OLEHUTb CyLLeCTBYOLLME pe3epBbl, NMPUYEM MeTOAObl BbiSBNIEHUA pe3epBOB camu no cebe
MOFYT CYMTaTbCA HaUyyYLWUMKW AOCTYNHBIMW TEXHOSNOrMsAMU, TO €CTb, TEMWU peLUeHUSIMU,
KOTOpble MNO3BOSAIT YTOUYHUTL CTPYKTYPY SHEepronoTpedbneHns, naeHTnduumposaTb notTepu n
onpefenutb npuopuTeTbl  pas3paboTkM nNporpamm, HampasfeHHbIX Ha MNOBbIWEHne
3HepreTnyeckon aPPEKTUBHOCTU U IKONOMMYECKON pe3ynNbTaTUBHOCTM NPOU3BOACTBA.

Mpn BbISBNEHUN pe3epBOB W MOCTAHOBKE Uenen B 06nactm NOBbIWEHUS
9HEepProa(PEeKTMBHOCTU MOXHO WCMOMb30BaTb B KadeCTBE OPUEHTUPOB pe3yribTaThbl
OTpacreBoro CpaBHUTENLHOIO aHanusa (6eHYmapkuHra), B TOM 4YuUCre MexXayHapOAHOro,
KOTOpble B psge criydyaeB NybnukytoTca B OTKPbITOM nevatu. OnucaHHble Bbile 0630pbl U
pekoMeHaauumn npeacTaBnstoT cobor obpasubl OTKPbITON MHdopMauun [27-51].

KpynHble KOMNaHuM Hepeako MpoBOAAT GEeHYMapPKWHE, NpUBREKas TakMX WU3BECTHbIX
KOHCYNbTaHTOB, kak Solomon Management Consultants nnm ICF Consulting Ltd (nony4eHHble
pesynbTaTbl OCTATCA COOCTBEHHOCTbLIO 3aKa34nKOB).

AHarnorMyHbIn Nogxon wucnonb3yeTcss M 3a pybexom: B psgy peleHun, KoTopble
paccmaTtpuBaloTcs gnst obecnedeHns 3Heproda@EKTUBHOCTU Ha YpPOBHE NpPeanpuUsTUs,
paccMaTpuBaloTCs TakMe MHCTPYMEHTbI BbISIBNIEHUS pe3epBOB, Kak aHepreTnyeckne 6anaHchl,
MOAENU, NMUHY-aHanu3, 3HTanbMUUHLIN U 3KCEpPreTUYeckun aHanus [24].

Ha BTOpOM 3Tane pykoBoguTenu npeanpuaTuii pelaroT 3agady Bolbopa cobCTBEHHO
TEXHOMOMMYECKNX PELLIEHMI, TO ECTb COBOKYMHOCTY «...MPOLIECCOB NONy4YeHnsa, o6paboTkm nnu
nepepaboTkn Cbipbsl, MaTepmanos, NPOMEXYTOYHbIX NPOAYKTOB, U3AENUA, NPUMEHSEMbIX B
onpegenéHHonm  oTpacnu  npoussoAactBa»  [56]. TexHonormyeckne  npoueccbl WU
COOTBETCTBYHOLIME  TEXHOMOrMYeckne  nokasatenn, B TOM  4uCfie  MoKasaTenmu
9HEeproapeKTMBHOCTA, B MOSIHOM CMbICIIE CrOBa, NpUBeLEHbl B OTPacneBbIX CNpaBoOYHUKaX
HAOT. Tak, B UTC 5-2015 «[pon3BoAcTBO CTeKkna» K Haunyywmnm AOCTYMNHbIM TEXHOMOrMsam
Npon3BOACTBA NIMCTOBOrO CTekNa oTHeCEH donaT-npouecc (HOT 6) [9, c. 68].
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Pesynbrart:
— 3asBka Ha KOP
— [MpoekT MoaepHU3aLumn

UTC HAT — nHbopMaLMOHHO-TEXHUYECKMIA
CnpaBOYHMK MO HaUMYHLWWUM AOCTYMNHBIM TEXHOMOMUAM
K3P — komnnekcHoe akonornyeckoe paspelueHune

Monb3oBatenb UTC HAT — Hanpumep, NPpOEKTUPOBLLVK,
cocTaBuTenNb 3asBku Ha KOP, cocTaBuTens paspelueHus

PucyHok 2.1 — Mopsaok Mcnonb3oBaHWsa MaTepraroB OTPAcneBbIX U «FOPU3OHTaNbHbIX»
CMNPaBOYHMKOB NO HAWUMYYLLIMM AOCTYMHLIM TEXHOMOMMSAM

BHegpeHne HOT Ha BHOBb COOpYyXaemblX WM CYLIECTBEHHO MOAEPHU3NPYEMBbIX
ob6bekTax Unu MNPOU3BOACTBEHHbIX NMHUAX, KaK MpaBWo, He COMPSXEHO C Cepbe3HbiMU
TpyaHocTaMu. B GonblmHCTBE criydyaeB onTuMm3auumsi 3sHepronotTpebneHus sasnsetcs
SKOHOMMYecku BbirogHon. OgHako BHeapeHne HOT Ha cywecTByOWUX NpeanpusaTUsaxX 4acTto
OKa3blBaeTCA He CTOfMb MNPOCTbIM B CUITy YHacneaoBaHHOW WMHAPACTPYKTYpbl U MECTHbIX
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yCcnosun: HeobXxoAMMO MPUHUMAaTb BO BHMMAaHWE TEXHUYECKYID UM 3KOHOMWUYECKYHO
OCYLLECTBMMOCTb MOAEPHM3ALMM STUX OOBEKTOB.

TexHn4eckne pelueHns, MeTobl U MPUEMbI, B POCCUNCKUX UCTOYHMKAX Ha3bliBaeMble U
TEXHUYECKMMU, U TEXHOSTOMMYECKNMUN, NPEACTaBNAT cobon cneayoLyo CTyneHb NPUHATUS
pewenHunn. Tak, B UTC 4-2015 «[pounssoacTteo kepamuyecknx nsgenuin» HOT 2 onucana Takum
obpasom [8, c. 162]:

«HAOT sBnsieTca cHuxeHue noTpebneHus aHeprum NyTem NPUMEHEHUS COBOKYMHOCTM
cneayroLmnX TEXHOMNOMMYECKUX PeLLEeHNA N TEXHNYECKUX MPUEMOB:

- MoepHU3auusa neyvyen n CyLLnmok;

- pekynepauuss n3bbITOMHOrO Tenna never, OCOBEHHO M3 30Hbl OXNaXOAEHUS,
n3bbITOYHOE TEnmno nevn B BMAE ropsyero Bosgyxa MoXeT OblTb HanpasfeHo Ha oborpes
CYLLUMNOK NS CYLUKW Cbipbs Unn nonycabpukaTos;

- onNTMMM3aUMsa 3aroToBOK; onTuMM3auma opmbl, rabaputos, coctaBa U CTPYKTYpbl
3aroTOBOK CYLLECTBEHHO YyBenMyuBaeT 3HeproaddeKTMBHOCTbL CyLWKM W obxura npwu
NCMNOMNb30BaHUMN COOTBETCTBYIOLLMX CYLUUIIOK N NeYeny.

TexHnyeckne pelleHnsa (B TOM 4yucrne Ha ypoBHe obopyaoBaHUs) MOryT ObiTb Kak
cneunuyHbiMK 4na oTpacnu (M gaxe nogoTpacnu), Tak u bonee obLMMN, yHUBEPCAnbHbIMU,
NPUMEHUMBIMU Ha PasnuyHbIX NpegnpuaTnax. K TexHmyeckum pelueHmsaM oBbIMHO OTHOCAT
MeToAbl CXWUraHus TOmNMBa, MOOEPHU3auMio MNapoBbIX CUCTEM, pereHepaumioo Tenna,
KOreHepauumio, npoueccbl CylKM W cenapauuu, OpraHuM3aumio  3reKTPOCHabXeHus,
MCnonb3oBaHMe MNOACUCTEM C 3NIEKTPONPUBOLOM, HACOCHbLIX CUCTEM, CUCTEM OTOMMEHWS,
KOHOULMOHNPOBAHNA BO3yXa, a TakKe BEHTUMSLMIO U OCBELLEHNE.

HakoHeu, k HOT OTHOCAT cuCTEMbl MEHemKMEHTa, KaK 3KOMOrMYeckoro, Tak WU
9HEpreTMyecKkoro, M WX OTAEeNbHble WHCTPYMEHTbl (Hanpumep, 3dHeproayauT). YCrnoBHOe
pasgeneHne HOT Ha  «TEXHUKO-TEXHOMOrMYECKME» MeTodbl U MHGPOPMALMOHHO-
ynpaBneH4yeckne npakTukn npueseaeHo B Tabnuue 2.2

B CnpaBoyHnke HOT paccmatpuBaloTCcss NPEMMYLLECTBEHHO TEXHUYECKME U
ynpaBneH4yeckne peLleHusi, KoTopble MOryT HanuTU NPUMEHEHWE Npu peanu3aumm pes3epBoB
NOBbILLIEHWSI 9HEProadhPeKTMBHOCTN B NOPSAAKE, ONMCAHHOM BbilLe B pasaene 2:

- pesepBbl NOBbILLEHUS AHEProaP(PeKTUBHOCTN Ha obbekTax | kaTeropuu;

- NPUMEHEHNE TEXHOMOMMYECKNX peLleHnn NS peanu3aumm pasfiuyHbiX pe3epBoB
NOBbILLEHUS 3HEProdPPEeKTUBHOCTY;

- WHCTPYMEHTbI U NpaKTUKa 3HEePreTM4eCcKoro MeHe4XXKMeHTa.
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Tabnumua 2.2 — YcnoBHoe pasgeneHne HOT Ha TEXHMKO-TEXHOMNOrMYECKME MeToabl WU
MHPOPMAaLMOHHO-YNPaBeHYEeCKNE NPaKTUKN

TexHu4yeckue N TeXHONMOrM4YecKkue MeToabl
M NoAXOoAbl NOBbIWEHUA 3HepreTM4ecKomn
achpekTUBHOCTHN

MUHdopmMaumnoHHO-ynpaBneH4Yeckue
NpPaKkTUKn

Mcnonb3oBaHue KOMMMAEKCHOro noaxoda K oueHke
3Heproakonornyeckon aPEKTUBHOCTN  Tenno-
3HEepreTU4eCcKMX N 3HEProTeEXHONTOMMYECKUX CUCTEM
nNpeanpuaTAA, TEnnOTEXHONOMMYECKUX NpoLeccoB
n arperaToB

BHegpeHve wn nopaepxaHue YHKUMOHMU-
poBaHua COHM, B cocTaB KOTOPOW BXOAAT (B
TON Mepe, B KakoW 3TO MPUMEHMMO B
KOHKPETHbIX YCIOBUSX) 3fEMEHTbI, PeKo-
MeHOOBaHHble MeXAyHapoAHbIMW cTaHaap-
Tamm

Ob6ecnevyeHne nNpUOPUTETHOTO  BHUMaHUS K
TEXHOMOTMYECKUM  MpoLeccaMm U TEXHUYECKUM
YCTPOWCTBaM, KOTOpPblE€ BHOCAT OMNpeaensitoLnii
BKNnag B (POPMMPOBAHUE CTPYKTYpbl MCMNOfb-
30BaHUS SHEPreTUYECKNX PECYPCOB B OpraHM3aumm

OpraHusaums cuctembl ydeta U MOHMTO-
pVHra, BKOYasi MNPOBEAEHUE 3HepreTu-
YeckMx ayguToB, onpegenexHve 6a3oBoOK
NHUKM  3HepronoTpebneHus, npoBeaeHne
OeHuYMapKkuHra

Bbi6op crneungunyeckmnx ans oTpacnu
TEXHONMOMMYECKUX PeLIeHnn (MpU PEKOHCTPYKLUUN
CYLWECTBYOLMNX W  MPOEKTUPOBAHMM  HOBbIX
npou3BoacCTB), obecneymBaoLLmX BbICOKYHO
3(pPEKTUBHOCTb MCMONb30BAHUA 3HEPreTUYEeCcKmX
pecypcoB npu OOHOBPEMEHHOW BO3MOXHOCTHU
npeaoTBpaLLeHus n (nnn) COKpalLLeHus

HeraTMBHOIro BO3OEeNCTBUSI Ha OKPYXaloLyto cpeay
C Y4YETOM peKoMeHOauuh  COOTBETCTBYHOLLNX
oTpacneBbix cnpaBoyvHnkoB HOT

OpraHunsaumsi nNnNaHWMpoOBaHWS U 3HepreTu-
YeCcKOro aHanusa, BKNoYas onpeaeneHve
3HauYuMbIX noTpebutenen sHeprun, BbIOOP
LueneBbix rokasaTenen, ynpaeneHue Wux
onepaumoHHbIMK napameTpamn, POPMUPO-
BaHMe nporpamMmmbl MNOBbILLIEHUS 3HEepProad-
heKTUBHOCTH

Y4yacTtne B NnpoBeAeHUN CPaBHUTENbHOrO aHanusa
(6eHumapkuHra) B pamkax otpacnv (nogotpacnu)
ans  nonydeHns  OOBLEKTUBHOM  MHAOpMaLUK,
Heo6xoQuMMON AN MOCTaHOBKM LEeNeBblX MokKa-
3atenen nporpamMmmbl MOBbILLEHNA 3HepProaddek-
TMBHOCTM

OpraHunsaumsi cuctembl NPOBEPKN pe3yIib-
TaTUBHOCTM 4Yepe3 BHYTPEHHWE ayauThl,
OLIEHKM CO CTOPOHbI pyKOBOACTBA, NOArOTOB-
Ky nepuogmyeckon geknapauum ob aHepro-
3P PEKTMBHOCTH

YY&T pernoHanbHbIX (MECTHbIX) 0cobeHHOCTEN Npn
obocHOBaHMM  ONTMMM3AUMM  UCMOMb30BaHUSA
3HEeprum npu PeKOHCTPYKUUWU CYLLECTBYIOLIMX U
NPOEKTUPOBaAHNN HOBbIX MPOM3BOACTB

dopmupoBaHMe Ha NpeanpusaTUN rIacHon u
npo3pavyHor CUCTEMbl MOTMBALUW, BKIOYas
NHOpMUpOBaHME, OByYeHne 1 NOBbILLEHUE
kBanudukaumm,  cuctemy  pabotel €
paunoHanM3aTopCKUMN NpearioKeHNAMn
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Paspen 3. Pe3epBbl NoBbIWEeHUA 3HeproadgpeKkTMBHOCTU
Ha ob6bekTax | KaTteropuu u MeToabl UX BbISIBJIEHUS

Kak oTmeyeHo B pasgene 1, 3HauyuTenbHblIM MacwTabom noTpebneHuns
3HEepropecypCcoB XapaKTepusyrTCA SHEProTEXHONOMMYECKUe YCTaHOBKM U CUCTEMbI YEPHOM
N UBETHOW MeTannyprum, NpPOMBbILLNEHHOCTM CTPOUTENbHBIX MaTepuanos, HedTsHOMN,
HeTEXMMMYECKON 1N ra30BON MPOMBILLIIEHHOCTH, paboTatoLime Ha NCKONaeMoM TOMMBE.
[MpakTnyeckn Bce 3TU OTpacnn OTHECEHbI K | KaTeropuu, perynupoBaHue OesTenbHOCTH
KOTOPOM OCYLLECTBNAETCA NOCPEACTBOM peanu3aumm KOHUenuum BHeAPEHUS HaummyyLwmx
AOCTYMHbIX TEXHONOIMMN.

Ana pagukanbHOro U3MEHEeHUs cuTyauuu K Jydwemy Heobxoanmo onpenenuTb
CEeKTopa 9KOHOMUKKM, obrnagatowmne HambonbMMKM pe3epBaMn 3HeprocbepexeHusi, u
WMEHHO B AaHHbIX obnacTsx pas3BepHyTb paboTbl MO MaclwTabHom peanusauum 3TUX
pesepBoB. PaboTbl nNo BbIsSIBEHWO W peanu3aumm Hambonee maclutabHoro pesepsa
3HeprocbepexeHuss crnegyet CcocpedoTouuMTb Ha OObekTax 3HeproeMkux oTpacrnen
NPOMBILLIIEHHOrO  MPOM3BOACTBa, obpawas ocoboe BHMMaHMe nNpu  3TOM  Ha
3HeproTexHonornyeckme 06 beKTbl U1 CUCTEMBI.

Mpounsoweamne B nocrneaHne rogbl USMEHEHUS B pa3HbIX CEKTOPax NPOMBbILLSIEHHbIX
3HEpProTexHonormyeckmx cuctem n komnnekcos (OTK) TpaHcdhopMmnpoBanu nx no-pasHomy,
CYLLIECTBEHHO M3MEHMUNACh POSib PErMoHarbHbIX acnekToB n ocobeHHocTen. O4eBUAHO, YTO
B pesynbTaTe OTMEYEHHbIX M3MEHEHUA B pPa3HbIX CEKTOpax HaApOAHOro XO35MCTBa eCTb
pasnuyHble pe3epBbl MOBbIWEHUS 3AddekTnBHOCTU. B aTonm cBA3M 3agjayva ob3opa wu
KnaccugukaumMm BO3MOXHbIX pPe3epBOB MOBbILEHUS 3HEepreTuyeckon 3apeKkTMBHOCTH
TEeNnOTEXHOMNOMMYECKNX U TEMSIOIHEPreTUYECKMX CUCTEM U arperatoB He Tak NpocTa, Kak
KakeTcs Ha NepBbl B3rNsg, U MOXET UMETb HEeCKONbKO PaBHOMPAaBHbIX HanpaBneHun
peLueHuns.

OueHka 3(P(PEKTMBHOCTU CRNOXHBIX M pacnpeferieHHbIX 3HEeProTexHONOrMYeCcKmx
CUCTEM, UX AHEepreTn4eckon aPPEKTUBHOCTN— NPOLIECC CUCTEMHBIN U MHOTOGaKTOPHbLIN. B
Tabnvue 3.1 npuBedeHbl pasfnuyHble CyLLeCcTByKLWMEe MeToAbl M Noaxodbl aHanusa
3HepreTnyeckon a(pPEeKTUBHOCTN NPOMbILLIIEHHBIX NPOLIECCOB U arperaTtoB C TOYKU 3peHUs
nX PYHKUNOHANbHbBIX BO3MOXHOCTEN.

B oTnnume oOT NpoCTbiX (PU3NYECKUX UAN TEPMOAMHAMUYECKUX MNPOLLECCOB C
NOHATHbIMUK KpuTepuammn addektTnsHocTn (KIMM), nepexon k 6onee CnoxHbIM o6bekTam u
cuctemam (BKMOYaoLWmMM B cebsi 9KONorndeckne n 3KOHOMUYECKNE OLEHKU) HensbexxHo
HeceT B cebe HanuMume HeydTEeHHbIX MOrpewHoOCTEN WM  UCKaxeHun. [pn 3Tom
pasHoobpasne K pasHONMaAHOBOCTb MPOLIECCOB, MNPOUCXOAALMX B PasfuyHbIX
3HEeproTexHoNnorMyeckux cucTtemax, Hanuume pasnuyHbiXx No CyTM W cBOMM dopmam
pe3epBoB NoBbILLEHUSA 3HepreTnyeckomn apeKkTnBHOCTU npegonpegenset
HeobxoanMocTb 0600LLEHHOrO CUCTEMHOIO NoAxoAa, MO3BOSISOLWEro BbISIBASATL pasHble
TUMbl Pe3epBOB, BUAETb BECb KOMMNIEKC BapbepoB MX JanbHENLLEN peanu3aunmn B pasHbiX
CEKTOpax 9KOHOMMUKM.
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Tabnuua 3.1 — MeToabl 1 NnoAxoabl aHanNM3a aHepreTu4eckon adPEKTUBHOCTHU

CyuwecTByowme metoabl U
noaxoAbl SHepreTu4eckoro
aHanu3a

KnrouyeBble 0cOBGEeHHOCTH
TPaAULMOHHbLIX MeTOA0B
aHanusa

HepocTaTku cywecTByOWMNX
noaxonos

BanaHcoBble meToAabl

lNokasbiBaloT oOLWKMe ©HanaHco-
Bble NMOoTEepPU U COOTBETCTBEHHO
pe3epBbl 3HeProcoepexxeHuns

HenonHo yunTbIBaeT NnoTeHuma-
Nbl 3HEeproHocuTenew 1 NOTOKOB
TOP

AHanns 9HEProemMKocTn
arperaTtos (yaenbHbIX
pacxo4oB SHEPropecypcoB)

MNMoka3blBaeT CTPYKTypy 3aTpaT
3Heprun Ha BbIpaboTKy NPOAYK-
umm

He yunTbiBaeT reomeTpmnyeckmne
0CobeHHOCTM pabounx kKamep
SHEpProycTaHoBOK

MNMnHYy-aHanuns

BuisiBnsiet «Yy3Kne mMecta» 3Hep-
FOTEXHOJIOTMYECKNX arperatos "
CUCTEM

TpebyeT coveTaHusa obLuebanan-
COBbIX MOAXOAOB M MOTEHuMa-
IIOB 3HEPrornoTOKOB

OKcepreTudecknin aHanus

Moka3biBaeT Heo4veBUAOHbIE MNpu
6anaHcoBom nogxoge Tepmoau-
HamMuMyeckme pesepsbl MOBbILLE-
HUS 3P EKTUBHOCTH

TpebyeT pacyeT aKceprumn BCex
y4acTBYHOLUMX MOTOKOB M 3ne-
MEHTOB CUCTEMbI

CKBO3HOM  3HEpreTU4ecKui
aHanus (meTtop
TEXHOMOTNYECKNX TOMMMBHbIX
yncen)

[Moka3blBaeT Kkak aHepreTnyec-
Kne, Tak W HeaHepretudeckue
pe3epBbl MNOBbLIWEHUA 3ddek-
TMBHOCTW CUCTEMBI

TpebyeT nogpobHOM cTaTUC-
TUKA O NPSAMbIX U KOCBEHHbIX
pacxogax 3SHepropecypcoB Ha
BCEX CTagusix n nepegenax

KomnneKkcHblIn
3HEpreTU4eCcKUn aHanusa

B kayecTBe Mepbl 3Heproem-
KOCTU NpPOAYKTa WCMNONb3yTCA
KyMYNSITVBHbIE 3aTpaTtbl 3Heprm/
3KCeprumn Ha npowecc

Tpebyet nogpobHon cratmc-
TUKM O NPSMbIX U KOCBEHHbIX
pacxoaax 3HEepropecypcoB Ha
BCEX CTaausix U nepeaenax

MeTogonormss MHTEHCHMBHOIO
(npenenbHoro)
3HeprocbepexeHns

MNoka3biBaeT MakcumarnbHble pe-
3epBbl MOBbLILEHUS HEpreTnyec-
Ko 3dbhEeKTUBHOCTY BCEN CUCTEMBI

TpebyeT nogpobHOM cTaTUC-
TUKM O MNPSIMbIX U KOCBEHHbIX
pacxodax 3HEepropecypcoB Ha
BCeX CTaausix U nepeaenax

MpakTuka cTaBUT Nnepen NPeanpuaTUSMU 3a4adyn pauvoHanu3auum CyLeCTBYOLWNX

9HEpProHacbllWEeHHbIX MPON3BOACTB, CO3[aHWS HOBbIX, Oonee COBEPLUEHHbIX (U B
TepMOANHAMNYECKOM, U B CUCTEMHOM MnaHe) KOMMnekcoB. [ns 3Toro B NepByto odepeb
TpebyeTcs 3HeproTexHonornyeckass UnuM TepmoanHaMmmyeckasl onTMMM3aums kak cnocob
pauMoHanbLHOM opraHusauumu HenocpeaCcTBEHHO TEeNnnoTEeXHONOrM4Yecknx n
SHEProTexHonorMyeckMx nNpoLeccoB W Jarnee — nodTanHas  paumoHanusaums
TenMo3HepreTMYecKMX CXeM KPYMHOro Npon3BOACTBA.

C bu13nYecKom TOUKN 3pEeHUs1 IHepreTM4eckme B3anmMoaencTBus B NPOMbILLTIEHHbIX
TENNOTEXHONOIMYECKUX N 3HEProTEXHONOMMYECKNX arperatax onpeaenstTcss B OCHOBHOM
noTeHumManamu B3aMMOAENCTBYIOLINX cped W KOMMOHEHTOB, a Takke MPOCTPaHCTBEHHOM
opraHmsaunen obbema paboyenn kamepbl u arperata B uenoM. COOTBETCTBEHHO,
noBbllleHne 3pdHEKTUBHOCTU IHEPrOTEXHONOMMYECKMUX arperatoB MOXeT MpPOoU3BOAMTLCS
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Kak B HanpasfeHun TepMOOUHAMUYECKOrO0 COBEepLlUeHCTBa, Tak W B NnaHe
NPOCTPaHCTBEHHON onTUMM3auMM OB6bEKTOB M pabounx kamep (MHOrga OHWU OOMOSMHSAT
apyr gpyra). Takmm obpasom, MOXHO BblMNIEHUTb ABa 6rioka pe3epBOB MOBbLILLEHUS
3(P(PEKTUBHOCTN: TEpMOANHAMUYECKUA U MNPOCTPAHCTBEHHbIN  (BKNOYaa addeKTbl
MacLuTaboB).

K nepsoi rpynne HeobGXOAMMO OTHECTM MCMOMb30BaHWE Pa3fUNYHbIX BTOPUYHBIX
9HepreTMyYecKknx NOTOKOB N SHEPrOpeCyYpPCOB, AIHEPrOTEXHONOrMYECcKoe KOMBHMpoBaHue. B
NnepByl0 oyepelb 3TO KacaeTCs MPOMbILWSIEHHbIX 3HEPrOTEXHONOrMYECKUX KOMIMMEKCOB,
XOTS clofa Takke HeobXxoaMMO OTHECTU U KOMBUHMPOBaHHOE NMPOU3BOACTBO TEMOBOW U
aAneKTpuyeckomn aHeprimn (koreHepaumto) Ha TIL.

BTtopas rpynna Bknwo4vaeT B cebs onNnTMMU3aUUIO FEOMETPUYECKUX MNapameTpoB
paboyer kamepbl, NPOCTPAHCTBEHHOE 3HEPrOTEXHOMOrMYeckoe KOMOUHMPOBaHKE.

TepMmoguHammn4yeckyo npupoay UMeeT elle OOUH TUM pe3epBOB — UCMONb30BaHMe
CKPbITOM (HESIBHOM) 3Heprun. ITO MOXeT ObiTb 9HEeprns XMMUYECKUX MpeBpaLLeHun,
dra3oBbIX nepexogoB n Ap. NockonbKy BTOPUYHbIE 3HEpreTMyeckMe MoTOKWM He Bcerga
OblBalOT SABHbIMW, WCMNOMb30BaHME CKPbITOM 3SHeprun (NOSIHOM BHYTPEHHEN 3HEepruu
BeLleCcTBa) Mbl OTHOCUM K OTAENbHOMY TUMNY pe3epBOB. OTO, K NPUMEpPY, UCMNONb30BaHUE
MeTansnosrioma B KOHBEPTOpPAX, «rOpsivMi Nocaay B HarpeBaTesibHbIX NeyYax MeTannyprum,
NPUMEHEHNE  YTUNU3AUMOHHBIX  BeckomnpeccopHbix TypbuH (IYBT), getaHgep-
reHepaTopoB 4115 UCMOMb30BaHWs M30bITOYHOIO AaBieHUs ra3oB 1 Ap.

Becbma 3Ha4YMMbIM 1 akTyasnbHbIM TUMOM PE3epPBOB B 3HEPreTUYECKMX CUCTEMAX U
arperatax  SBNAOTCA  OTKNOHEHWA  OT  OMNTMMAalnbHbIX  pPacYEeTHbIX  PEXUMOB
PYHKUNOHUPOBaHUS (0COBEHHO aKTyanbHble ANSA KPYMNHbIX S3HEPrOMCTOYHUKOB), BeayLlime
Kpome noTepb 9(PEPEKTUBHOCTU TaKkKe K CHWXKeHuo 6e3onacHocTn paboTbl M poCTy
aBapUNHOCTW. Mockonbky NPOMbILLMIEHHbIE n KOMMYHarnbHble CcUCTEMDI
TENnno3HeprocHabxxeHna B nocrnegHee BpeMs  PYHKUMOHUPYIOT B CYLECTBEHHO
Hepac4eTHbIX YCMOBUSX, BO3BpaLleHUWE CUCTEMbl K PacyYeTHO-ONTUMAIlbHbIM peXnMmam
paboTbl Mbl BUOUM B Ka4ecTBe OTAENbHOIo BaXXHOrO pe3epsa. OTO KacaeTcs NpakTn4ecku
BCEX 3IEMEHTOB CUCTEM TEMNOIHEProCHABXEHUS: UCTOYHMKOB, NOTpebuTenen, ceTesbIX
YCTPOWCTB.

YNOMSAHYTbIE TUMNbI pe3epPBOB MMEIOT TENSOBYIO (TEPMOANHAMUYECKYIO) MpUpPoAY,
Torga kKak K MNPOCTPaHCTBEHHOMY Tuny pes3epBa Mbl OTHOCMM MNOBbIWEHUE
9P (PEKTUBHOCTN NCNOSIb30BaHNSA PECYPCOB 3a CYET (PpaKTopoB pa3mMepoB, TOMOMOrnu
CUCTEM, TEPPUTOPMASTBHOIO KOMBUHMpPOBaHMUA. [pUMepbl 3TOr0 TakKe MOXHO BUAETb B
camblX pasHbiX cdepax: nageHue yaenbHbIX 3aTpaT Ha OTOMNMEeHue npu pocTe
pasMepoB 30aHWW pPasHOro HasHavYeHusl, noporn pocta ISHepProadPPEKTUBHOCTHU
LEeHTpann3oBaHHbIX CUCTEM TEMNO3HEProcHabXeHnss ropoaoB C YyBENUYEHUEM UX
pa3mMepoB.

B camom obuwem Buae nepeyncrieHHble pe3epBbl MOBbILEHUS 3HEPreTU4ecKom
3(PPEKTUBHOCTU Pa3SINYHBLIX IHEPrOTEXHONOMMYECKNX CUCTEM U KOMMSIEKCOB NOKa3aHbl Ha
pucyHke 3.1 n B Tabnuue 3.2.
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PucyHok 3.1 — Tunbl pe3epBOB NOBbILLEHNSA 3HEPTrO3INIEKTUBHOCTM [65]

lMpuBegeHHan kpaTkad Knaccudukauus pesepBOB MOBbIWEHNA 3PFEKTUBHOCTU
MCMNOMNb30BaHUS 3HEPrun oTpaxaeT UX CYLWEeCTBEHHO pasfnuyHylo npupogy. PasnuyHas
npvpoga nokasaHHbIX pe3epBoB 0bycrioBrneHa kak pasHbiM TUMOM 06pa3oBaHWsi CUCTEM C
y4yacTUEM  JHepreTMyeckux  (3HeproTexHoNorm4yeckux) arperatos, TaKk WU UX
NPOCTPAHCTBEHHO-BPEMEHHbBIMU (TEppUTOPUanbHbIMK) MacliTabamu.

CooTBETCTBEHHO, BblFBNEHME pe3epBoB | Tvna NpoM3BOOMTCS MyTEM CpPpaBHEHUS
dpakTUYeCKMX [aHHbIX C pacyYeTHbIMM MoKa3aTendamMu, HOMMUHAalNbHbIMW napameTpamMu
PYHKLUNOHUPOBAHUSA TEMNSTO3HEPreTUYeCcKMxX arperaTtoB, CUCTEM U KOMMSIEKCOB.

PesepBbl Il Tuna BbIABAAKTCA B MNpoLecce COCTaBfeHUd W COMNOCTaBfeHUs
aHepreTmyeckux (akcepretudecknx) GanaHCoB arperatoB M YCTAHOBOK (B TOM 4ucne
npuBeaeHHbIX B Tabnuuax 3.1-3.3). [Ansa BbigsBneHus pesepBos |l TMna gononHUTensHo K
9HepreTMyeckum 6GanaHcam HeobxooumMo npoBedeHwe 6Gonee TPyAOEMKUX onepauumi
CKBO3HOIO 3HepreTuyeckoro aHanusa. PesepBbl |V Tvna OONONHUTENBHO BbIABMAAOTCA C
NCMonb30BaHWEM CUCTEMHO-TUMOMNOMMYECKUX Moaenen.

BesycnosHo, 3apaHee CrnoXHO NpedycMOTpeTb BCE BO3MOXHble METOAbl aHanu3a,
ncrnonb3yemMble B paMKax BbISBIIEHUA pe3epBOB pas3HOW nNpupodbl B pasfnuyHbIX
9HEpProTeXHOMNOrMYecknx cucTtemax W Kommnnekcax (NPOMBbILWEHHbIX, KOMMYHarbHbIX,
pernoHanbHbIX) B CUMY CYLLECTBEHHbIX Pasnnymim aHannanpyemMblx 06bekToB, X Maclutaba
N CIOXHOCTW.
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Tabnuua 3.2 — lNpupoaa pe3epBoB NOBbILLEHUS 3PDEKTUBHOCTN U METOAbLI UX ONpeaeneHuns

Tun pe3epBoB

Mpupoaa pesepBoB

MeTtoabl U Mmoaenu

CKPbITOM TENNOThbl
(BHYTPEHHEN 3HEPTUN)

Wcnonb3oBaHue sHeprosartpar
npeablayLmMx nepeaenos

onpegeneHns
OHepro- OHepreTudeckume u
Mcnonb3oBaHue Bcero
TexHororn4yeckoe aKcepreTuyeckne b6anaHchl,
noTeHuUmnana aHepropecypcos
KOMOMHMpPOBaHWe npenenbHoe aHeprocbepexeHne
Mcnonb3oBaHue

CKBO3HOW aHanu3 aHeproemMKocTu
npoayKuunm

OdhdekTbl MacwTaba n
TOMNONOMMN CUCTEM

KoHueHTpauus, ueHTpanusaums,
COOTHOLLEHME NINHENHbIX
pa3mMepoB 1 06BEMOB

Tunonoruyeckne mogenu
06beKToB (No pa3mepawm,
CTPYKTYpe, MacLutabam)

3amMeHa UCTOYHUKA
SHepruu B arperatax

MoBbIWeHNe 3 HEKTUBHOCTH
nogayn sHeprmum B pabouyto
Kamepy

Mcnonb3oBaHue npeMmyLLecTs
HOBbIX (KOMBUHNPOBAHHbIX)
NCTOYHMKOB 3HEPIK

PaboTta arperaTtoB n
CUCTEM B HOMMUHAIbHbIX
pexmmMax

Bbixoa 3a HOMUHarnbHbIE
peXuUMbl MPUBOOMUT K PE3KOMY
YMEHbLLEHNIO 3(PEKTUBHOCTHU

CpaBHeHVe napameTpoB C
HOMWHanNbHbIMK, KOMMEKCHbIE
obcneposanHua 3TK

PocT HepacyeTHbIX peXnMoB, U3MeHeHWe rpachnKoB Harpy3oK AenaroT Takyto paboTy
BeCbMa akTyarlbHOM B paMmKaxX BbISIBEHUA pPasHOPOAHLIX pe3epBOB MOBbILWEHUA
3(pPEeKTUBHOCTN U MOOEPHU3AUUN CYLLLECTBYIOLLNX CUCTEM, W ANs 3agadv Bblbopa HOBbIX
9HEProuCcTOYHMKOB U UX CXEMHO-NapaMeTpUYECKnX peLleHun.

Kak yxe oTMeyanocb Bbille, KMOYEBOW MoKasaTenb, KOTOpbIM MOXeT ObiTb
MCNONb30BaH ANsi CPaBHUTENBHOrO aHanu3a 3PPEKTUBHOCTU Pa3HOPOOHbIX MPOLLECCOB,
arperaTtoB M TEnNSIOTEXHOMOMMYECKUX CUCTEM, — 3TO SHEProeMKoCTb, T.e. coaepXaHue
pasnU4YHbIX BUOOB 3HEPreTUYEeCcKnX pecypcoB B eauHuue npoaykumm (ycnyrm). dpyrmmu
CnoBamu, SHEPrOEMKOCTb NPOAYKLMM — 3TO Kak Obl «dpoTorpacmsa» sactbiBLUEN ANCCUNALNN
SHeprMM B MaTtepuane, pesynbTaT 3aBepLIEHHOro  TEnroTEXHONOrMYeckoro unu
SHEepProTexHonorMyeckoro npouecca.

Takasa npoctas unu «nrockaa oTtorpacdpmsa» He Bcerda [a€T HaMm MOJSIHOro
BNeYaTrieHns O KIYeBbIX pe3epBax MOBbIWEHUS 3PEPEKTUBHOCTM ANCCUNATUBHBIX
npoLeccoB, yTunu3auun Tenna wnn Apyrnx BTOPUYHBIX 3HepropecypcoB. C gpyrou
CTOPOHbI, 93HEPrOeMKOCTb Boriee CNoXHOW CUCTEMbI, BKIOYaoLWwen B ceba UCTOYHUKU U
notpebutenen aHepruun, BrosiHe MOXeT CTaTb 06BbEMHbIM, «roriorpacuy4eckuM» CHUMKOM,
AEMOHCTPUPYIOLMM CaMble pa3Hble CTOPOHbI MPOTEKalLWMX Kak B UCTOYHWUKaX, Tak U Y
notpebutenen, npoueccos (Tabn. 3.3).

COOTBETCTBEHHO, 3HEProEMKOCTb — BenuvyuHa noTpebneHus aHeprum n (1Unu)
TONMMBa Ha OCHOBHbIE W BCMOMOraTesfibHble TEeXHONorMyeckue npoueccbl U3roToBNEeHUs
npoayKunn, BbINOMHEHWE paboT, okasaHue ycnyr Ha 6Gase 3agaHHOW TEXHONOrnM4yecKom
CUCTEMBI.
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Tabnuua 3.3 — PyHKLUMOHANbHbIE Pa3NUYNs arperaTtoB U CUCTEMbI OLLEHOK 30EKTUBHOCTH
(3HEeproemMkocTn)

Cuctema oueHokK achdpeKTMBHOCTHU
Twun arperaTtoB PyHKUMUMU u b
(aHeproemkocTH)
BbicokoTemnepartypHble MnaeneHwve, Harpes, YaenbHas (Ha M3 unu m?)
3HEpProTexHonornyeckne CcrnekaHwe, npon3BoanTENbHOCTL arperaTtoB, KUT,
arperartbl TepmoobpaboTkan ap. | 3HEpProeMKoCTb Ha e4uHULY NPOoAYKUUn
BbipaboTka YaenbHble pacxogbl Tonnmea
OHEepPromcTo4YHUKN obLLero . .
3NEKTPUYECKON U (3HeproemMKocTb) Ha BbipaboTKy TEMNNOBOM
Nonb30BaHUA . o
TENNOBOW 3HEpPrum W anekTpuyeckomn aHeprum, KUT
YaenbHble pacxobl TEN0OBOW 3HEpPrum
Cucrema O6ecneyeHne Ha oTonneHwue, yaenbHble pacxogbl TAP
TEnnoBOW aHeprmen Ha nepepgadvy, NOTepuU Npu TpaHcnopTte
TenmocHabXeHus P - peaatly Py v TP P
notpebutenen Tenna (COBOKyNMHasi 93HEProeMKOCTb
CUCTEMbI SHEProCHaGXEHMS)

UnCneHHbIM  BblpaXEeHMEM 3HEProEMKOCTM CUCTEMbI SABMSIETCA MNOKasaTesb,
npeactaBnAlWmMNn coOb0oM OTHOLLEHME IHEPrnn, NoTpebriseMon CUCTEMOW, K BeNUYuHE,
Xapaktepuayowen pesynbtaT  (QYHKUMOHMPOBAHWUS  AaHHOW  cucTtembl. [loHaTue
9HEpProeMKOoCTW MoKasbiBaeT W onpedenseT nokasatenu pacxogoB pasHbix TAP Ha
NpoBeAeHNEe pPasfnUYHbIX TENOTEXHONOMMYECKMX MpPOLECcCcCoB (HarpeBa, nNnaBrneHus,
ncnapeHus, TepmMoobpaboTku, crnekaHust maTepuanoB M Op.) U coBepluieHust paboTbl
(TpaHcnopT rpy3oB, npeobpasoBaHue n TpaHcnopT TIAP).

B T1abnuue 3.4 npuBedeHbl onpedeneHus 3HEepProeMKoCTW, codepXalinecss B
crneumnanmampoBaHHbIX HOPMAaTUBHbLIX MPABOBLIX aKTaXx.

TexHonormyeckas 3HEeproemMkKoCTb MPOM3BOACTBA NPOAYKLMM MOXET BKM4YaTbh B
cebsi NonHble 3HEProeMKOCTMU:

- pacxoayemblX TOMNSIMBHO-3HEPreTUYECKMNX PECYPCOB;

- cbipbs, nonydgabpnkaToB, KOMANEKTYOLWMX N3OENUN;

- MepOonpUATU no  oxpaHe OKpy>atoLlen cpenpbl, yrnpaBreHuto
3HeprocbepexeHnem, 6e30nacHOCTM Tpyaa M 3KONTOrMYEeCKOMY YNpaBneHuHo.

[MonHast SHEpProemMKocTb NPOAYKUUM B  OOMOSIHEHWE K  TEXHOMOrMYEeCKOWn
9HEProeMKOCTU MPOM3BOACTBA NMPOAYKLUMM YYMTbIBAET MOSIHYKD 3HEPrOEMKOCTb OCHOBHbIX
NPOM3BOACTBEHHbLIX (POHAOB, aMOPTU3NPOBAHHLIX MpPU NPOU3BOACTBE nNpoaykumin. B
onpeneneHHon cTeneHn, aTo NPUMEHUMO NSt aHann3a 3HEpProeMKOCTU MPOMbILLNEHHbIX
KOMMMEKCOB, B KOTOPYK KPOMe MpsiMbiX 3Hepro3aTpaT BXOOAT  KOCBEHHbIE,
BCrOMoraTesnbHble pacxoAbl PECypCOB Ha NpeablayLwmnx ctagusax obpaboTkm n nepegenax.

Torga Mbl MOXEM MpeacTaBUTb COBOKYMHYH 3HEPrOEMKOCTb CUCTEMbI (MCTOYHUK +
notpebuTtene) Kak NPOCTOe NPOM3BEAEHNE YaCTHbIX 3HEPTrOEMKOCTEN ee COCTaBMALLNX (C
y4yeToM 3aTpaT Ha nepefadvy aHepropecypcoB). Ho aToro 3adacTyio HeJoOCTaTOuYHO AnS
BbISIBNEHNA BCEX BO3MOXHbIX PE3epBOB MOBbILWEHNA 3(PPEKTUBHOCTU (NN CHUXKEHUS
NMONHOW 3HEeProeMKOCTU CUCTEMBI).
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CoO0TBETCTBEHHO, B MPOCTOM NPOU3BEAEHWM YACTHBIX SHEPrOEMKOCTEN ANTEMEHTOB U
arperatoB CUCTEMbl Mbl MOXEM He YyBMAETb Kak O0OLecucTeMHble BO3MOXHOCTU
noBbIWEHNsT 3PPEKTUBHOCTIN, TaK U MPUOPUTETLI BbIOOpa COKpaLLEHMS 3HEProeMKOCTU
KrNtOYEBbIX CEKTOPOB M 3NIEMEHTOB, B3aMMOAENCTBYHOLLNX HA PA3HbIX CUCTEMHbIX YPOBHSX.

N aTta B3anMOOOYCNOBMEHHOCTb OTHOCUTCA KakK K 3fnemMeHTam OfHOro Ttuna
(k Npumepy, NoTpebuTenam aHeprum), Tak U K B3aUMOLENCTBUIO MEXAY WUCTOYHWKOM W
notpebutenem, npMyem No pasHbIM BMAAM IHEPropecypcoB (TennoTa, SNeKTPO3Heprus,
cXkaTble rasbl) U Ux napameTpam (Temnepartypa, AaBfeHne, HanpshkeHne, cmna Toka).

Tabnuua 3.4 — OnpegeneHnst 3HeproeMKoCTU NPOAYKLNKN, coaepalimecs B HOPMaTUBHbIX

NCTOYHMKaX
Ne | Onpepenstowme HIMA Ocob6eHHoCTM yKa3saHHbIX B HIA onpeageneHun
1.| TOCT 27322-87. BBOOUTCS TEPMUH «OHEPrOoeMKOCTb NPOAYKLMM», HO HE JaeTcs
OHeprobanaHc NPoMmbILL- | HYX onpedeneHne, HA MeToauka pacyeTa
NEeHHOro NpeanpuaTUs.
O6wwme nonoxeHus [58]
2.| TOCT P 51387-99. BBoasTca onpegeneHnsa NOHATUR:
OHeprocbepexeHue. a) nonHas SHeproemMKoCTb NpoAyKUUW: BenuMyMHa pacxoga
HopmaTueHo- 3HeprMm wn (MnuM) TOMNMBaA Ha W3rOTOBMEHME MPOAYKLMM,
MeToamnyeckoe BKIHO4YaaA pacxoa Ha ﬂ,06bl‘-ly, TpaHCcnopTupoBaHue, nepe-
obecrneyeHue. paboTKy MOMe3HbIX WCKOMaeMblX W MPOM3BOACTBO CbIpbS,
OCHOBHbIE MartepuanoB, AeTanen ¢ y4yeToM KoadppuuueHTa WUCnosb-
nonoxeHus[59] 30BaHUS CbIPbsl U MaTepPUanoB.
6) SHEeproeMKocTb MNpPOM3BOACTBA MNPOAYKUUW:  BENUYUHA
notpebneHns aHeprum n (MnM) TOMMMBA HA OCHOBHbIE W
BCMoOMoOraTerbHble TEXHOMNOrMYeckne npoLeccbl N3roToB-neHus
npoAaykumn, BbINONHeHne paboT, okasaHue ycnyr Ha 6ase
3aaHHOM TexHonorn4yeckom cuctemsl. 13 onpegeneHns nosiHou
3HepaoeMKocmu npoldyKyuu cnegyeTt, YTO OHa MPUBOAMUTCA K
nepBu4yHOMYy TOMnMBY (B OMpegeneHun sHep20eMKocmu
npoudseodcmea MpodyKyuu He OroBOPEeH nepecyeT Ha
nepBuUYHOE TOMSMBO)
3.| FOCT P 51750-2001. B atom NOCT P 51750-2001 co ccbinkon Ha onpenerneHus,
OHeprocbepexerne. copepxauecst B FOCT P 51387-99, ucnonb3ayoTcs TEPMUHBI
MeToauka ONpeAenenna | «nonnas SHeproemMKoCTb MPOAYKLMM» M «TexHONorudeckas
SHEProemKoCcTH Npu 9HEProeMKoCTb NpOoAyKUUM» (NMBO «TexHomormyeckast aHep-
NPOUSBOACTEE rOEMKOCTb MPOM3BOACTBA MPOAYKLUMMY»), XOTS MOCMEAHWA B
NPOAYKUMM U OKasannn | rOCT P 51387-99 oTcyTcTByeT. BuauMMmo, TepMuH «TEXHO-
YCnyr B TEeXHONOIMYEC- | norpyeckas SHEProemMKoCTb MpoayKuMn» (MBo  «TexHoro-
KUX 3HEPreTUHecknx rmyeckasl 3HepProeMKoCTb MPOW3BOACTBA MPOAYKLMUY») BBEIEH
cuctemax. Obwine KaKk CMHOHUM onpepaeneHHoro B TOCT P 51387-99 TepmuHa
nonoxexus [60] «3HEepProeMKoCTb MPOM3BOACTBA MPOAYKLMN»

11 OtmeHeH Ha Tepputopun PO ¢ 01.01.2015 ¢ BBeaeHuem B gencteme FTOCT 31607-2012 (Mpukas
PocctaHpapTta o1 23.11.2012 N 1107-cT).
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B Tabnuue 3.5 npuBegeHo conocTaBneHuve pasHbiXx MEeTOO4OB 3HEPreTUYecKoro
aHanusa NPUMEHUTENBHO K pacyeTy MOSIHOM 3HEProeMKOCTU MPOAYKLUMU U BbISIBNEHUS
PasfiMyHbIX TUMNOB pPE3EPBOB COKPALLEHUA MOTEPb W MOBbIWEHUS 3HEPreTU4eCcKom
3(ppeKTNBHOCTH NPON3BOACTBEHHbIX Leno4yexk. Onsa aHanmsa CINOXHbIX
SHEProTexXHONOrM4Yeckux Lenoyek n Npon3BoAcTB NepBbie BBEAEH METO BEKTOPHOIO, UMK
«OMMNONbHOro» 3HEPreTMYeCcKoro aHanmaa.

MeTooonormm  CKBO3HOMO  SHEPreTUYEecKoro aHanmmsa U UHTEeHCUBHOIO
9HeprocbepexeHnss B 4acTM NOOXOO0B K OMNpeferieHno 3HEepProemMkocTM npoaykra
A0CTaTto4yHo 6nunakn. MoxxHo oTMeTUTb ABa pasnuyusa gopmyn (3.1) u (3.2):

1) B bopmyne (3.1) B cocTaBe CKpbITON 3HEPruM D3 yUnTBIBAIOTCS SHEprosaTpaThl Ha

obopyaoBaHue, KanutasnbHble COOPYXEHUsl, WMHCTPYMEHT, PEeMOHT, BHyTpu3aBoACKue
nepeBO3KN N Apyrve BcromoraTesnbHble onepaumn. Takoro yyeTta B (3.2) HET, o4HaKO 3TO
He NPUBOAUT K CYLLECTBEHHOMY PacXoXAeHWIo BennunH TTY n 3 ;

2) B hopmyne (3.2) B otnunyme ot (3.1) yuntbiBaeTCA BENNYNHA Boks.

Takon yyeT Bokg CONMMXKaeT MeTOOOMOrMi WMHTEHCUBHOMO aHeprocbepexeHnsa c
MEeTOA0SI0rMen KOMMMEKCHOro 3HEepreTM4ecKoro aHanusa, B KOTOPOM Mpu COCTaBfieHUU
aHepreTMyeckux 6anaHcoB yYMTbIBAETCS XMMMUYECKAs SHEPrMs He TOMbKO TOMMMBA, HO U
Cblpbsl, MPOOYKTOB, OTXOAOB. OHEProeMKoCTb, WNW yaenbHblh pacxon TOP moxer
onpenensaTbCsa B nepecyeTe — Kak Ha eauHULy NpoayKUMn, Tak U Ha Apyrve nokasaTtenu —
Nno PyHKUMOHanNbHbIM NokasaTensmMm NnpumMmeHsieMblx arperatoB (Tabnuua 3.5).

B pamkax meTogonormm KOMMMEKCHOTO 3HEpreTUyYeckoro aHanmsa TeXHUYECKUX
CUCTEM BBeEHbl NOHATUS TeopeTU4eCcKoro noTeHumnana n pesepBoB 3HeprocbepexeHus,
pa3paboTaHbl NPUHUUNLI onpeaernieHnst NoTeHUnana Ha OCHoBe pa3paboTkun naeasibHbIX U
naeanmanpoBaHHbIX aHanoroB CUCTEMbI.

OgHum 3 nokasatenen apdekTMBHOCTU CRyXUT 3HepreTudeckmn  KI,
onpegenseMbl Kak OTHOLWEHWe npefenbHblX (TEeopeTUYecKnx) 3atparT 3HepruM Ha

*
NPOU3BOACTBO NpoaykTa |, k haktnieckum 1, .

Tabnumuya 3.5 — ConoctaBneHne MeToguMYecKMX MNOoAXOOO0B K pacyeTy 3HEeproemKoCcTu
npoayKunn

Ne KoHuenuun Ocob6eHHOCTU onpeaeneHna 3HEProeMKoCcTH

1. OHeproeMKkocTb  npoAykta npeactaBneHa B Buge TTY
(TexHonorn4yeckoe TOMNMMBHOE YUCIIO), CyMMUPYIOLLEro Bce Buabl
3aTpaT B 3HepreTu4eckux eauHuuax ot Aobblun nckonaembix A0
nonyvyeHms npogykra. Benunuuna TTY, kr y.1./(eqg. npogykta),
BblYMCnseTcs no hopmyne:

TTUYU=301+032,+ 33— 04 (3.1
30ecb J1 — NepBUYHAs IHEPIUA — XMMUYECKas 3Heprus Tonnmea C

CKkBO3HOM

SHEDrETECKU yyeTom 3atpaTr Ha Aobbidy, TpaHCMOPT u Ap.; O2 — NpousBogHas
P 3HEprmss — 3HEProeMKOCTb MPOU3BOAHbLIX SHEProHOCUTENEN
aHanus

(anekTpoaHeprusa, nap, Boga M T.4.); O3 — CKpbITas 3Heprus,
n3pacxofoBaHHas B NPeALIECTBYHOLLMX TEXHOMNOMMAX Ha CbipbeBbIE
mMaTepuansbl, a Takke Ha obopyaoBaHue, KanutarbHble COOPYXEHUS,
WHCTPYMEHT, PEMOHT, BHYTPWU3aBOACKME MNEepeBO3KM U Apyruve
BCMoOMorareribHble onepauuun; 34 — 3HEPrnst BTOPUYHbLIX PECYpCoB,
B Criy4yae UX Mones3Horo SHepreTM4eckoro UMM TEXHONOrMyecKoro
NCNonb30BaHUS
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lNpodomkeHue mabnuubl 3.5

Ne KoHuenuun OcobeHHOCTU onpeaeneHns 3HEProeMKocTH
2. ABTOpamMy METOONOrMN KOMMIEKCHOrO 3HEPreTUYEeCcKoro aHanusa
3 TEXHUYECKNX CUCTEMB KavyecTBe Mepbl 3HEPrOEMKOCTM NpoAdykTa
KomnnekcHein NCNONb3YTCHA KYMYNATUBHbIE 3aTpaTbl 3Hepruu/akceprum Ha
9HepreTuyeckuit | npouecc. KymynsiTuBHble 3aTpaTbl 3HEPIMU COMOCTaBUMbI MO
aHanus BenuumnHe ¢ TTH, Ho B 0OLLEM crniyyae He COBMagaroT, pacxoxaeHune

00BACHSETCS MCMNONb30BaHMEM B KOMMSIEKCHOM QHEepreTn4eckom
aHalin3e rnoJiHbIX 3HEPreTn4eCknx GanaHcoB

3. B pamkax MeTOAONOrMnm WHTEHCMBHOIO 3HeprocbepexeHus
paccMaTpuMBaeTCsi 3HEpProemMKoCTb TEXHONorMM MpPoun3BOACTBA
npoaykTa, kry.T./(eq. npogykra):
Beyg — BUOUMBIN yOEnNbHBIA pacxoq TONMvBa, NepecyHnTaHHbIN Ha
nepBUYHOE TOMSMBO (TO Xe, YTO O1);
Brpeosp — YyOENbHbIM pacxon MEepPBUYHOrO nNpeobpas3oBaHHOMO
TOMnMBa Ha NPON3BOACTBO MPOYMX SHEpProHocuTenen (napa, Tenso-
N 9NEKTPO3HEPruKn, CXKaToro BO3Adyxa, Kucropoga, Boabl M Ap.),
MCMONb30BaHHbIX B JAHHOM TeXHOMorMu. To xe, 4YTto Jz;
Boke — yaoenbHbIN pacxo 3KkBMBaneHTHoro tonnuea. Onpegensercs
Ha OCHOBE TEMMOTbl 3K30TEPMUYECKMX peakuun. BbipaxaeTtcsa B
KoHuenuws SKBMBANEHTHbIX MO TennoTe eauHuuax YCroBHoro Tonnuea. B
MHTEHCUBHOIO MeToauke pacyeTta TTH aHanoroe He UMeEET;
3HeprocbepexeHns | Brepex — YAENbHbIA Pacxod NEePBMYHOrO Nepexoasiiero Tonnuvea.
OnpepensieTcs No NonHLIM 3aTpaTtaM 3HEPrum Ha NPOU3BOACTRBO U
[OCTaBKy CbIpbEBbIX MaTepuarnioB M MNOMNynpoayKToB. JTO 4acTb
BEJTIMYMHbI CKPbITON 3Heprumn Js;
Bsam — yoenbHbI pacxoq NEpPBUYHOrO 3aMeLlaemMoro TOnnuvBea.
OnpepensieTcsa N0 3KOHOMMM TOMNMBA B 3aMellaeMoM OObekTe B
pesynbTaTe NpoM3BOACTBA B AAaHHOW TEXHOMOIMM AOMNOSHUTENBHON
3HEpreTM4eckorm WnM TEXHOSMOrMYeckon npoAyKuMM, KoTopas
aHanormyHa npoaykumn, BblpabaTbiBaemMo B 3aMeLLaeMOM
obbekTe. To Xe, 4To D4, HO 32 BbIYETOM BTOPUYHOIO TOMIMBA;
Beropuu — YyAenbHbI BbIXOA4 BTOPMYHOrO TOmnvBa. JTO 4YacTb
BEMUYUHBbI Oy

4. OHeproeMKoCTb NpeAcTaBrneHa B Buae BekTopa B koopauHatax N
(anekTpoemkocTb) — Q (Tenno/TonnMBOEMKOCTb), HarnsigHo

AEMOHCTpUpyoLLen NPUOPUTETHOCTb BMAOB aHeprum

KoHuenuust (3HeproHocuTenen). B camom obwem Buae NOMHbIA BEKTOP

QHEeproeMKoCtn p[oJnkKeH BKIKYaTb B cebs TP KOoopAauHaThbl

BEKTOPHOIo
(«ANMOMBHOTO») (TonnmBo, Tenno, 9NeKTPO3Hepruo), Ho Ansg BGonbwMHCTBA

TEXHUYECKMX 3aday OSHEepreTMYecKoro aHanms3a U BbISBIEHUS
3HeproaHanusa

pPEe3epBOB 3HEProcOGepeXeHnss Tenmno- M TOMNMBOEMKOCTb MOryT
ObiTb OObeauHeHbl, Tak Kak SBNSETCS MPOSIBIEHNEM CXOXUX
NMPOLIECCOB reHepauuu TEMNNOBOW 3HEPrMnm B MpoLecce ropeHust
TOMMMBA UMY OBMKEHUS BbICOKOTEMIMNEPATYPHbIX MOTOKOB

B meTogonorMm MHTEHCUMBHOIO 3HeprocbepexeHns UCNonb3ylTCA CXOAHbIE
NoHATUA. Tak, Mepon npeaensHOro MMHUMYMa 3HEProeMKOCTM TEXHOMNOMMN NPOM3BOACTBA
NpoayKTa CcnyXaT  XapakTepucTuku  TepMoAMHaAMWYECKM  uaearbHOro  aHarora
aHanuampyemoro o0bekTa, a OAHUM "3 nokasareneu appeKTMBHOCTHU
3HEepProuncrnonb3oBaHNA ABNAETCA KO3(PMUUMEHT MOSIE3HON0 MWCMNOMb30BaAHUA 3SHeprum
nepBuUYHOro Tonnmea.

44



UTC 48-2017

MOXHO OTMETUTb TEPMUHOMOIMYEcKkyto 6rM30CTb ABYX METOLONOrMm, 0gHako OHU
NPUBOAAT K pasnuyYHbIM pesynbTaTtaM rnpu oLeHKe noTeHumana aHeprocbepexeHus.

TepmoanHaMmmnyeckn nageasbHblA TENNOTEXHONOMMYECKNA OO BEKT — Moaenb 06bekTa
C HEeKOTOpbIMM  NpedenbHbiMM  CBOMCTBaAMM, TeopeTnyeckun obecnevvBaroLnumMm
MUHUMarbHbIN pacxod Tonnmea (TensioTbl) Ha TennoTexHonornyeckun npouecc. K yncny
39TUX CBONCTB OTHOCATCHA TEXHNUYECKM HEOrPaHNUYEHHbIE BO3MOXHOCTMU:

a) opraHuMsaumm CKBO3HOW HEMNPEPbIBHOW TEMNMOTEXHOMOMMNU U MNPOTMBOTOKA
obpabaTbiBaeMbIX MaTeEpPManoB N TENSIOHOCUTENEMN;

0) obecneyeHns HU3KOro YPOBHA MOTEPb TEMNOTbl YEPE3 OrpaKAEHUs ANIEMEHTOB
obbekTa (BNNoTb 40 aanabaTHOCTU OrpaKaeHuin);

B) MHTEHCU(PMKaLMM BHELLHErO TennoobMeHa 1 AOCTUXKEHNSA ero 3aBepLUEHHOCTU B
TEXHOMNOMMYECKMX U TENNOTEXHUYECKUX dNIeMEHTax 00beKTa;

r) MHTeHCMdUKaUMnM MaccoobmMeHa B TEMNNOTEXHONOMMYECKUX peakTopax;

[) paunoHanbHOM opraHnsauum npoLecca ropeHus Tonnmea;

€) opraHu3aumm npegenbHo rnybokon pereHepauum TenmnoBbIX OTXOAOB;

X) obecneyeHnsa npeaensHO HU3KOro camonoTpebneHnsa aHeprimn (BNNOTb A0 Hyns).

Mpn atom Tennouanyeckne, @UIMKO-XUMUYECKME U  [pyrMe npouecchl
peanuayroTcs B 00bekTe Hanny4dwmm obpasom, HO B NPUHLUNNANBEHO BO3MOXHbIX paMKax.
TepMmoguHaMmmnyeckn unaeanbHbln arperat dopmMmupyetca Ha 6ase 3HepreTmyecku
naeanbHOW TEXHOSMOMMU — TEXHOMOrMM C npefenbHO HU3KMM YpOBHEM MOTpebneHus
3Hepruu, NOABOAMMOWN N3BHE.

Mepexon oT HenocpeacTBEHHON TEXHOMOrM4YecKkon YyCTaHOBKM K
9HeproTexHosnornyeckomMy arperaty Tpebyet BBegeHus B 006Mxo yXe He TONbKO BUAMMOTO
(MpsiMoro) pacxoga Tonnmea, 3Heprun, a COOTBETCTBYIOLLMX 3HAYEHUIN pacxogoB Tonnnea
C Y4E€TOM pereHepaumu/pekynepaunmn saHepreTU4eCcKnx NoTOKOB.

[MokasaTenun aHepreTnyeckon aPEKTUBHOCTMN IHEPIOTEXHOSTOMMYECKMX arperaTos U
cucTem npueeaeHsl B Tabnuue 3.6.

Tabnuua 3.6 — NokasaTenn adPEeKTUBHOCTU 1 hopMynbl ANs UX ONpPeaeneHuns

MokasaTenu adpchekTMBHOCTHU dopmynbl Ana onpepeneHus

B Bug = B cakt / G npog,

Bugnmbin pacxopn tonnuea, KM yctaHoBKM (CUCTEMbI
A P A Ay ( ) n = Q nonesH / Q nomnH

YaenbHbIM pacxoq ¢ y4eToOM pereHepauum u

B*yn = (B -B
yTUNM3aumnmn BTOPUYHBLIX 3HEPropecypCcoB yA = (B BuA per)/G npoa

YaenbHble 0TX04bl 1 BbIGPOCHI HA €ANHNLY NPOAYKLMK w =W nonH / G npoa
(Tonnwuea) w=WnonH/Bya

Yp,eanble oTXoAabl n Bbl6pOCbI Ha eanHULy Tonnnea C

> =W B*
y4yeToM pereHepalum W nonk /8% yA

YaenbHble 0TXoAbl U BbIBPOCHI HA eANHULY OCHOBHOM
NpoAyKUMM C y4eTOM BTOPUYHOW NpogyKuun (nap,
3NEKTPO3HEPrus, xonon)

w* =W nonH /
(G npog + D BTOpPUYH )
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[na panbHerwero nepexoga OT aHanusa NpoLeccoB U arperaTtoB K aHanm3y CUCTem
HeobxoauMo 0bpaTUTLCS K MOHATUIO MOSIHOW BEKTOPHOW 3HEProeMKOCTU (Mo abCcontoTHOM
BeNnnYMHe, CTPYKTYype U COOTHECEHHOCTU WMCTOYHMKA W noTpebuTtenen aHeprum). Torga
CUCTEMHOE pacCMOTPEHME MOSMIHON 3HEProeMKOCTWM npeanonaraeT aHanui TensnoBoro
(TONnMBHOrO) M anekTpuyeckoro noTpebneHnsa BO B3auMoOyBs3ke noTpebutens c
9HEPrOMCTOYHUKOM UM YYET KMNtoYEBbIX permoHanbHbIX 0COGEHHOCTEN N (hakTOpPOB.

B nepBom npubnuxeHun Onsa BbIABNEHWUS Pe3€pPBOB Mbl MOXEM BOCMOMb30BaTbCA
npeAcTaBneHneM NpocCTbiX CNy4YaeB B AMarpammax «reHepaumsi-guccmnaumnsy». Yxe Takomn
nepexon OT NPOCTbIX YNCEN U 3HAYEHUN K YCrOBHO-0ObEMHON KapTUHE AaeT Ham Gornee
OTYeTNNMBOE BUAeHME OOLLel KapTUHbI, NMOHMMAaHWE KayeCTBEHHbIX U KONMUYEeCTBEHHbIX
pasnuMyuin No OTAeNbHbLIM anieMeHTaMm (NoTpebuTensm) n Bcemy cooOLLeCTBY 3NIEMEHTOB B
Lenom.

Ecnu k «TennoBon aHeproeMkocTn» obbekta A06aBUTb «3NEKTPUYECKYO», TO Ha
Takon guarpaMmme Mbl MOXEM pa3MeCcTUTb OCHOBHble cekTopa U anemeHTbl OTK pasHoro
BMAa 1 pasmepa (pucyHku 3.2, 3.3).

. MAba KB JHEepProeémkocCcTb NpeanpuaTmMm

8
6
4 Mpeanpustye 1
. npgnnp"mez
nl AnpuATHe 3 )
' =
| .
3 ___“____‘."
e e
_-,___,-___-'
0 L———
0 > : 6 |

Q,MAH T éq

PucyHok 3.2 — lNpegcraBneHne otaenbHbIX NPeanpuaTmn B AUNONBHON guarpaMmme
9HEProeMKOCTU B KOOpAuHaTax — Tenno- (TONMIMBO) EMKOCTb M 3NTIEKTPOEMKOCTb

Ha pucyHke 3.2 B KoopauMHaTtax «Tenso-(TOMfMBO)EMKOCTU» U «3NEKTPOEMKOCTU»
HarnsaHo NpeacTaBneHbl psa KPYNHbIX NPeanpusTUiA, Ha pUcyHke 3.3 — cekTopa KOHEYHOro
noTpebneHns B CTPYKTYpe 3KOHOMWKM Meranonuca. Takum obpasom, Mmes npu npoumx
paBHbIX YCNOBUSIX OANHAKOBbIE 3HAYEHUS yaenbHOro NnoTpebneHns aHepropecypcos b, Mbl
MOXEM MMETb BECbMa CYLLECTBEHHbIE CTPYKTYPHbIE pPas3nnMynsa B COOTHOLLUEHMM TOMNSNBO-,
TEenno- 1 anekTponoTpebneHns BHYTpm obLero sHepronoTpebneHuns.

BbisiBneHne 3Tux COOTHOWweEHMN Aaet Ham 6onee rnyboOKyld KapTUHY TOro, Kak
pacxoaytTCcsa pasHble BUAbl 3HEPrOpPeECYPCOB B Pa3fiMyHbIX CEKTOpax 3KOHOMMUKWU ropoga
(pervona). Ana ynobctBa aHanmsa, o6e ocu OaHHOW «AMMOMbHOMY» Avarpammbl MOTYT
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UMEeTb efMHYI0 pa3MepHOCTb — NMMBO B 3HepreTUyecknx eguHuuax, NMbo B nokasaTensax
YCIOBHOIO TONMMBA Ha UX BbIpaboTKy, B abCONOTHLIX (KBT*4, MK, TYT) nnu B yaenbHbIX
(kBT*4/T, MIDX/T, TyT/T) BENMYMHAX HA eaANHNLY NPOAYKLMN.

Takoe NPOCTPaHCTBEHHOE, «BEKTOPHO-ANMONBbHOE» npeacTaBneHune
3HepronoTpebneHns (M 3HepreTUYEeCKUX MOLLHOCTEN) faeT ObLLy0 KapTUHY CTPYKTYpbl b no
BCEM NOTPEBUTENAM, MX COOTHOLLEHUE C TOYKM 3peHunst BbIbopa onTUMarnbHbIX MICTOYHUKOB
(M1 cuctem reHepaumm 1 BblpaboTkn pasHbix BUaoB TOP).

JHeproémkKocTb ropoackoro xosanucrea (Mocksa)
N, mnpa.kBt*y
6
4 /|
Mpom-Tb d
ceneHune
oTepwm _—
JKcnopTt "
2 4 -
TP Broax %
X % ABTpOTpPaHCNOp
@
o Top
0 2 q 6 8 10 12
Q,MNH.T.Y.T.

PucyHok 3.3 — lNpegcTraBneHne psga CeKTOPOB rOpPOACKOro Xo3s1McTea B ANMNOSbHON
anarpamMmme B KoopamHaTtax — Tensno- (TOMMBO) EMKOCTb U 3NIEKTPOEMKOCTb

BektopHOe npeacTaBneHMEe  3HEProeMKOCTM B MNOAOOHLIX  «AUMNOSbHbBIXY
KoopauHaTax gaeT HaM psaf CYLECTBEHHbIX NpevMyLLecTB npu aHanmse adekTMBHOCTU
9HEepPreTM4YeCcKnx CUCTEM N KOMMIEKCOB:

- HarnsaHo nokasbliBaeT COOTHOLIEHWE 3aTpavYeHHbIX 3HePropecypcoB pasHoro
TMNa n NnoTeHuuana;

- BblSBNSET BO3MOXHOCTM B3aMMO3aMEHSIEMOCTH pasHbIX BNOOB
SHEProHOCUTENEN Ha pasHbIX 3Tanax u TEXHONOMMYECKUX CTaaunsix;

- OEMOHCTPUPYET Hannume Henpou3BoAMTENbHbBIX PACXOL40B SHEPrMn pasHoro
noTeHynana;

- Ha OCHOBE BblILLEOTMEYEHHbIX OCOOEHHOCTEN onpeaensieT Tuna u napameTpbl
pasriMyHbIX Pe3epBOB 3HEProcbepexeHnst 1 NOBLILLEHUS SIHeEpreTu4eckon acpekTMBHOCTH
9HEProTEXHOOrMYECKNUX KOMMIEKCOB.

Tunonornyeckne  guarpaMmbl  SIBASOTCA  METOAOSIOrMYECKMM  CPEeACTBOM
cuctemartmsaumm, CTPYKTYpMpOBaHUS CUCTEMHON npobnemaTuku, CHWXEHUS
HeonpeaeneHHOCTU (M UCKaXKEeHUS) UCXOOHbIX AaHHbIX, B TOM YMUCIe 3a CYeT uMHTerpaumm
pacyeTHbIX Moaenen n akTU4YECKUX AaHHbIX.
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Tabnuua 3.7 — Anroput™m onpegeneHnsa nonHon (BEKTOpHoON) aHeproemkoctn 3TK

QHEProeMKoCTn CUCTEMbI Ha
OHEProncToYHUKax

ATtansbl HaunmeHoBaHue aTana CopepxaHue atana
1 BhisiBrneHne kntoyeBoro
YTo4HeHne npm Heob6xoaMMoCTK cocTaBa OH6bEKTOB U
obbekTa, Habopa 00bLEKTOB N
rpaHuL, paccMaTpmMBaeMon CUCTEMbI
aHanusa
2 OnpeaeneHne 4YacTHbIX YTOoYHEeHne 3HayeHunn Tenno-, TonnBeo-,
COCTaBIAOLLNX 3NEKTPOEMKOCTU NPOAYKLMM SHEPTOTEXHONOTMYECKNX
3HEepProeMKocTm arperaTtos
3 OueHka 3HeproemMKocTu YTOYHEHNE NapamMeTPOB SHEPrOEMKOCTU CKPbITLIX U
CKPbITbIX MOTOKOB BCMOMOraTesibHbIX MOTOKOB
4 OnpepgeneHue nonen (BEKTOPORB) MNOSHOWM
MocTpoeHne obuiero
3HEepProeMKoCTM NPOAYKLMN B KOOpAMHATax
BEKTOPA SHEProeMKOCTH
TONNNBO(TEMNS0)-EMKOCTM U 3NIEKTPOEMKOCTHU
NpoAyKuMmn
(pycyHok 3.2)
5 lNepexon OT YacCTHbIX .
OTpaxeHne BEKTOPOB MOJSIHOW SHEPrOEMKOCTH
YyCTaHOBOK K arperaTtam,
CUCTEMHbIX 00BEKTOB B Nonsix Q u N aHeproemMkocTu
TeppUTOPUATIBHEIM (NpaBbIi BEPXHUI KBaAPaHT HOMOTrpaMMmbl, PUCYHOK 3.3)
ob6bekTam P P P P » Prcy '
6 YyeT notepb Tenna u . .
Ho6aeneHne nonen 3Ha4yeHUn Q n N 3HEproeMKocTu B
3IIEKTPOSHEPIUM MpK N .
AOMNOMHUTENbHbIX KBaapaHTax (NeBbIN BEPXHUI 1
TpaHcnopTe u . .
npaBbIA HWKHUI) HOMOrpamm
npeobpasoBaHnn
7 Mepexoq K nosiHom YTOYHEHNE NOMeN NOSTHON SHEPrOEMKOCTU PaKTUYECKNX

9HEPronCTOYHUKOB N CPaBHEHWE C ONTUMarbHbIMK
(NeBbIN HWKHUI KBagPaHT)

B tabnuue 3.7 npeactaBneH NpUMEPHbIA anropuTM NOCTPOEHUS NOMHbIX BEKTOPOB
9HEProeMKOCTW ANS BbISIBIIEHUS KITOYEBbIX pe3epBOB aHeprocbepexeHus 1 NoBbleHUS
3HepreTnyeckom a(pPEKTUBHOCTN B IHEPTOTEXHONOMMYECKNX CUCTEMAX N KOMMIIEKCaX.

Ncxopaa ns pesynbTaToB BbIMOHEHHOMO B pa3gene 3 aHanusa pe3epBoB MOBbILWEHNS
3HeproadeKTUBHOCTN Ha 0ObeKTax | kaTeropum, MOXHO caenaTb BbiBo4 O Tom, yto HAT
COCTOMT B TMPUMEHEHUM KOMIMIIEKCHOro noaxoAa K BbISIBIEHUO pe3epBOB
3HeprocobepexeHus ] NoBbILWEHUA 3HepreTU4eckoun acdekTMBHOCTHU
TENNO3HEePreTM4eCKNX U IHEProTEeXHONIOrMYEeCKNX CUCTEM NPeAnpPUATUN.
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Paspen 4. [pyumeHeHne TEXHOMONMYECKUX peLueHun ans
peanusauumn pasnnyHbIX pe3epBoOB NOBbIWEHUs 3HeproadpPeKTMBHOCTH

4.1. O6wme cBepgeHusA

[MoBbllweHe  SHeproaddPEKTUBHOCTU Ha  CErofgHdAWHeM  aTane  SABMseTcs
HEeNnpeMeHHbIM  yCcrioBMeM obecnevyeHns  KOHKYPEHTOCMOCOOHOCTW, OCOBEHHO B
AOMrOCPOYHON  MepcrnektMBe, 4YTo WU SABMSETCA  OCHOBHOWM  MOTMBauuMen K
9HeproapPeKkTMBHOCTN Yepe3 MoAepHu3aumio obopyaoBaHUS UMM MPUMEHEHUS HOBbIX
TEXHOMNOMMYECKNUX peLleHnia.

HeobxoaumMo OTMeTUTb, YTO OueHKa 3(PPEKTUBHOCTU TEXHOSOMMYECKNX peLUEHUI
MOXeT 6a3npoBaTbCA TOMbKO Ha KayYeCTBEHHOW OLEHKEe CyLLIECTBYIOLEro COCTOSIHUSA
9HepronoTpebneHna Ha npeanpusaTUM, KoTopash MOXET OblTb OOBbEKTMBHOM TOJSIbKO Mpu
YyCIOBMM  OpraHusauun Hagfiexaiwlero KOMMEpPYEeCKOro, BHYTPUXO3SIUCTBEHHOMO WU
TEXHUYECKOro y4ETa SHEPTNN U SHEPTOHOCUTENEN.

MpakTuyeckoe ncnonb3oBaHne NMeLLNXCS pe3epBoB NOBbILLIEHMS
9HeproaPeKkTMBHOCTN AO0MKHO 6asnpoBaTbCA Ha [OOCTOBEPHbIX YYETHbIX AaHHbIX
aBTOMaTU3NPOBAHHOIO MOHUTOPWUHra IHEepPronoTpebneHus Ha NpeanpuAaATUN, CUCTEMHOrO
aHanusa 1 NporHo3npoBaHNA NPOU3BOACTBA N NOTPEDNEHNA SHEPINUN U SHEPrOHOCUTESEN,
a TaKkke Ha CUCTEMHOM aHanuae oTpacrieBbIX U PerMoHasnbHbIX dHepreTu4ecknx 6anaHcos.

TeMm He MeHee, Jaxe MNpu YyCNoBUKW, YTO IKOHOMUYECKAA MOMUTUKA W MONUTUKA
9HEepProa(PEeKTMBHOCTN HOCAT HECUCTEMHbIA  XapakTep (MMerTca NpOTUBOPEYMS
NoA3aKOHHbIX aKTOB U dhefeparibHbIX 3aKOHOB, MPOUCXOANT YacTad CMeHa HOpM, clofa e
MOXHO OTHECTW JIOrMYECKYyH0 He3aBepLUEeHHOCTb OTAESNbHbIX 3TanoB 3KOHOMWUYECKOM
NONUTUKK, HanNpumep, KamnaHum no obs3aTenibHbIM 3HepreTuyeckum obecrnenoBaHUsM),
UMEKTCS NpUMeEpbl peanbHOM MOLEpHM3auun MpoM3BOACTBA C LEMbi MOBbILWEHMS
3HeproadOEKTUBHOCTH.

PaanuyHble oTpacnesble NpUMepbl peanu3aunmn passiMyHbIX pe3epBOB NOBbILLEHUS
9HeproappekTMBHOCTN NpuBeaeHbl B Tabnuue 4.1.
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Tabnuua 4.1 — Mepbl 1 HanpaBneHus peanusaunn pe3epBoB 3HEProadPEKTUBHOCTM B pa3pese oTpacneit akoHoMukn PP12 [66]

OTpacnu Mepbl 1 BO3MOXHbIe pe3epBbl PesynbTaTbl
LLinpokas mogepHu3aumsa NpeanpustTuin otpacnu, nposeaeHne pabot no | CHkeHne ygoenbHOro pacxoga  TOMSMBHO-
BHEOPEHNIO 3HEProaddEKTMBHbBIX TEXHONOMMYECKUX PELUEHUN, a TaKkkKe | dHEepreTMYeckux pecypcoB No BCeM nepenenam
BBELEHMNE HOBbIX NPOM3BOACTBEHHbIX MOLLHOCTEN C ONTUMU3NPOBAHHBIMU | YEPHOW METannyprum, B YaCTHOCTU:
aHeprosaTpaTtamMmu, B YaCTHOCTH: - Ha MPOM3BOACTBO TOBAapHOW XeNe3Hon pyabl
* MOAEepHM3aumenm NpOM3BOACTBEHHbLIX  MOLLHOCTEM Ha  TOpPHO- | (BKMoYass — oborawieHne 1M NPOU3BOACTBO
oboratuTenbHbIX kKOMOUHaTax, Bxoasawmx B YK «Metannouneect» LUPO; | koHueHTpaToB) 3a nepuog ¢ 2012 no 2015
* MOAepHM3auua NPOU3BOACTBEHHbIX MOLLHOCTEN B [OMEHHOM | YKa3aHHbIN nokasarerb yMeHbLUnncs Ha 2,4 %,
npoussoacTee OAO «TynadepmeT», MAO «HIIMK», MAO «CesepcTanb», | - Ha NpousBOACTBO 4yryHa 3a nepuog ¢ 2012
OAO «Ypanbckast ctanb», OAO «EBPA3 HTMK», OAO «MMK», MAO | no 2015 rr. ykasaHHbIN nokasaTernb yMeHbLUUICS
«Meveny; Ha 2,4 %;

UepHas * MOAEpHM3AUMA CTanenpokaTHbIX MOLLYHOCTEN Ha OGOonbLUMHCTBE | -  MPOKAT rOTOBbIX YEPHbIX METAssIoB 3a I'IepVIOEI
npeanpuaTUA oTpacnu; c nepuog ¢ 2012 no 2015 rr. yKkasaHHbI

mMeTannyprus

* MOAepHM3auusa MOLLHOCTEN MO MPOM3BOACTBY CTamnbHbIX Tpyb Ha
OonblWMHCTBE  npegnpuatuin  otpacnu.  [pakTu4eckn  MosIHOCTbIO
NUKBMOUPOBAHbI  YCTapeBLUME  3Hepro3atpaTHble,  HE3KONOrmyHble
TEXHOMNOMMM MOLUTYYHOWN ropsver NpokaTkn Tpyo

nokasartenb ymeHbLumncsa Ha 10,9 %;

- Ha npous3BOACTBO CTanbHbIX TPY6 3a nepwog
c 2012 no 2015 IT. COBOKYNHOE CHWKEHUE
nokasarens coctaBsurno 24,8 %.

Ha HekoTOpblX NpeonpuaATUAX,  HanpoTuBs,
HabropaeTcs yBenvyeHve yaenbHoro pacxoga,
4YTO CBHA3aHO C YyBenuveHnem p[obblun  Aonu
«BeaHbIX» KEMesHbIX pyd, YTO YyBenu4usaeT
3HeprosaTpaTtbl NpeanpuaTMn NO NPOM3BOACTBY
KOHUEeHTpaToB (okaTbiwen, arnomeparos)
HeobxoaAMMoro KayecTtBa

12 Mo paHHbIM MoCyQapCTBEHHOMO A0KNaAa O COCTOSHUM SHEprocbepexeHns 1 NoBbILLEHUM SHepreTndeckon adpdpekTmBHocTn B Poccuiickon denepauunm

B 2015 roay.
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lNpodomkeHue mabnuubi 4.1

OTtpacnu

Mepbl N BO3MOXHbIe pe3epBbl

Pesynkrathbl

MpounssoacTeo
CTPOUTENBHbIX
Martepuarnos

3a 10 ner, B TeYeHMEe KOTOPbIX B OTpacib BIOXEHbl 3HAYUTENbHbIE
WMHBECTULINM, TEXHUYECKOE COCTOSIHME POCCUMCKUX MPOM3BOACTBEHHbLIX
MOLLHOCTEN CyLLECTBEHHO YNy4lweHo. [lpn 3TOM TEXHMYECKOEe COCTOsIHWME
MHOTMX MPeanpuAaTMN  BCE elle He COOTBETCTBYET COBPEMEHHBIM
TpeboBaHMsIM, OCTaloLLEeEeCs1 B SKCMflyaTauumn ctapoe obopynoBaHWE OCTPO
Hy)XKOQeTcs B MOOEpPHU3aLUMN 13-3a BbICOKMX MPOM3BOACTBEHHBLIX 3aTpaTr Ha
BbINYCK NPOAYKUUM 13-3a MPUMEHEHWNS YCTapEBLUNX TEXHOMOMIA, MMEIOLLINX
BbICOKYIO 3HEpPro3arpaTtHOCTb M MaTepuanoemMKocTb. CrieactBvsiMu 3STOM
CUTyaumm SIBNSIIOTCA  BbICOKMI  YpOBEHb HEraTMBHOTMO BO3AEWNCTBMA Ha
OKPY>KaloLLyl0 cpedy M Hu3Kasi KOHKYPEHTOCMOCOOHOCTb MO CpaBHEHUIO C
aHanorn4yHoOM UMNOPTHOM NPOAYKUMEN KaK Mo LIEHe, TaK U Mo Kad4ecTBy.

B uemeHTHOM npombineHHoctn ¢ 2011 no 2015 . Obinn NpoBeaeHbl
KPYMHbIE MEpONPUSITUA MO CTPOUTENBCTBY HOBbLIX 3HeprocteperaroLmx
TEXHONMOMMYECKNX NIMHUIA, paboTatowmnx no cyxomy crnocoby npousBoacTBa
uemeHTa. Bcero 3a nocnegHve rogbl BBegeHO B akcnnyatauuto 19
TEXHONMOTMYECKNUX  NMHUIA,  paboTalowux No  3Heprocbeperaowmnm
TexHonoruam, obuen molHocTbio 30,4 MIMH TOHH.

BoiBegeHo w©3 akcnnyataumm 95 TEXHOMOrMYECKUX JMHUIM  obLuen
MOLWHOCTbIO 17 MIH TOHH C Hanbonee BbICOKUM YyAENbHLIM PaCXOAOM
TOMMAMBA 1 AMNEKTPOIHEPINN HA NPON3BOACTBO KNMHKEPA U LIEMEHTA.

B nocneghue rogbl 90 % MOLLHOCTEN MO MPOM3BOACTBY CTPOUTENBHOMO
CTeKna nepeBefeHbl Ha COBPEMEHHYIKO TEXHOMOrm, obecnevmBaroLLyto
CYLLIECTBEHHOE CHWKEHNE 3HepreTuyeckux pecypcoB. Bepytca Ttakke
paboTbl NO PEKOHCTPYKLUMN AEWCTBYIOLUUX CTEKONbHbLIX MpeanpusTun c
Lenbto X NnepeBoda Ha aHeprocbeperatoLLme TEXHONOMMN.

B npombIlWNeHHOCTM MO NPOM3BOACTBY M3OeNnuin M3 syenctoro 6eToHa
Tawke 3aBepllaetcs pabota nNo  CTPOUTENbCTBY  COBPEMEHHbIX
TEXHOMNOTMYECKUX FMHUMA MO BbIMNYCKY OObIYHbIX CTEHOBbIX OGMOKOB U
apMMNpOBaHHLIX U3OENWIA Ha OCHOBE SiYeENCTOro 6eToHa.

CHuxeHune yOenbHOoro pacxoga TONSIMBHO-
3HEpreTMYeckMx  pecypcoB  Ha  MNpPOM3BOACTBO
LEMEHTHbIX KNMHKepoB (3a nepuog ¢ 2012 no 2015 rr.
nokasaresnb cHuauncda Ha 10,5 %).

Hons LeMeHTa, npon3BegeHHOro no
3HeprocbeperapLlen TEXHONOorMM, yeenuuaunace ¢ 14
% B 2011 rogy no 45,7 % B 2015 rogy. B nepcnektuse
nNaHMpyeTcs BbINOITHEHNE MEPONPUATUIA NO Nepesoay
OENCTBYIOWMX  NpeanpusTMi  MOKporo  crnocoba
npou3eBoacTea LeMeHTa Ha HOBblE
3Heprocbeperawowme TexHonornn. CymmapHasa gons
MOLLIHOCTX 3aBOAOB MOKpPOro crnocoba npousBoacTBa
uemeHTa coctaBnsaet 59 %.

CHuxeHune yOenbHoro pacxona TONSIMBHO-
3HEpPreTMYeCcKNx pecypcoB Ha MPOU3BOACTBO MEMKUX
CTeHoBbIX 6rnokoB M3 syenctoro 6etoHa (¢ 2014 no
2015 rr. nokasaternb cHu3unca Ha 22,8 %).
Habniogaetca yBenunyeHwe  yadernbHOro  pacxoga
TONSIMBHO-3HEPreTUYECKNX PeCypCcoB Ha MPOM3BOACTBO
nopTnaHguemMeHTa, LuemeHTa rMMHO3EeMUCTOrO,
LeMEeHTa LUMaKkoBOr0O W  aHanormyHbIX LEeMEHTOB
rmgpasnuyeckux (3a nepuog ¢ 2012 no 2015 rr.
nokasatenb yeenuuunca Ha 27,3 %) un Ha
NPOM3BOACTBO KPYMHbIX CTEHOBbLIX GMOKOB (BKMoYast
Oornokn cTteH nogganoB) mu3 6etoHa (¢ no 2015 rr
nokasaTternb ysenuuuncs Ha 9,3 %)
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lNpodomkeHue mabnuubi 4.1

OTtpacnu

Mepbl N BO3MOXHbIe pe3epBbl

Pesynkrathbl

C uenbio MNOBbLIWEHUA 3HeprocoepexxeHns n IHeprodadPPEKTUBHOCTU
nNpeanpuaTUii NPOMbILLIIEHHOCTM CTPOUTENbHbIX MaTepuanos B 2015 rogy
yTBEpXXAeHbl cnpasodHukn HOT ana Takmx BMAOOB [OeATENbHOCTU B
NMPOMBILUNEHHOCTU CTPOUTENbBHBLIX MaTepuarnoB, Kak MNpou3BoACTBO
KepaMuyecKknx usgenunin, Npon3BoacTBO CTekna, NPon3BoACTBO LEMEHTA,
NPOV3BOACTBO U3BECTMU.

Llerm wn  3agaum  no  pecypcocOepexeHvio U MOBbILLEHUIO
3HEpProapdEKTUBHOCTM MPEanpUATAA OTpaxkeHbl B CTpatermm passButus
NMPOMBILLSIEHHOCTN CTPOUTESNbHLIX MaTepmanoB Ha nepuog go 2020 roga u
AanebHenwyto nepcnektney Ao 2030 roga, yteepxaeHHon NpaBUTensCTBOM
Poccuinckon ®epepaummn 10 mas 2016 roga. OHa npegycmartpvBaeT
YCTaHOBMEHVE Mep HasnoroBoro CTUMYNMPOBaHWUA IHEPrOo3ddEKTUBHOCTU U
aHeprocbepexeHnss ©n  HOPMMPOBaAHME HOPMAaTVBHOM  OCHOBbl OIS
npegoctaBneHns  cybcuamm  Ha  PMHaHCUpOBaHWE  CO34aHVs  UNnn
MOZEpPHM3aLIMN MPOMbILLNEHHON MHAPaCTPYKTYpbI

LlenntonosHo-
OymarkHas
NPOMBbILLNEHHOCTb

Haubonblume 3aTpaTbl SHEpPruM  MPUXOAATCA  Ha  KpynHenwune
NeconpoMbILLfEeHHbIe npeanpuaTus Lienmono3Ho-6ymaxHomn
NMPOMBILLNIEHHOCTU, YTO OBYCNOBNEHO OCOBEHHOCTAMU TEXHOMOrMYECKNX
NpoLEeCCOoB.

Mpegnpusatna B EBponenckon 4acTu CTpaHbl B KadyecTBe Tonnvea
ncnonb3yloT ras, a npegnpuatns B Cubupu n Ha JdanbHem BocTtoke —
Mas3yT W KaMeHHbln yronb. bonee BbicOkMe 3aTpaTtbl TOMMMBHO-
SHepreTnyeckme pecypcbl B YparnbckoMm n CubupckoM egepanbHbix
okpyrax o6ycnosneHbl KUcnonb3oBaHneM obopyaoBaHus C 6GOMbLUIMM
MPOLIEHTOM M3HOCA U XXECTKUMU KIMMaTUYECKUMUN YCITOBUAMM.

B uensx nosbiweHus aHeproadpdekTnsHocTn B Poccuiickon ®egepaunm
NPUHUMAIOTCA Mepbl NO pacLUMPEHUIo ceTen rasocHabxeHusa B Cnbvpu n
Ha [danbHem BocTtoke ana npeqnpuaTun, Takke ogHO M3 HanpasreHun B
AaHHON cdepe — NPUHATUE Mep K NepeBody KOTeNbHbIX Ha TOMMMBO U3
APEeBECHbIX OTX0O0B (Nenner)

YaenbHbIM pacxoq TONMMBHO-9HEPreTUYECKNX PECYPCOB Ha
NpoM3BOACTBO npoayKummn Lienmtoro3Ho-0ymakHOM
NMPOMBILLUIIEHHOCTN  CTaOWMBHO  CHWXAETCA MO BCEM
nogotpacnam. 3a nepmog ¢ 2012 no 2015 M. CHWxkeHne
yOenbHOro pacxoda TONfMBHO-3HEPreTUYECKUX PEeCypCcoB
Ha NpoM3BOACTBO KreeHomn dhaHepbl coctaBuno 9,6 %, Ha
Npoun3BoACTBO Ueruono3bl — 6,1 %, Ha MpOM3BOACTBO
6ymaru 5,3 %, Ha npom3BoacTBo KaptoHa — 7,2 %.

Mpv nponsBoacTee Bymaru 1 KapToHa HU3KKe 3aTpaTbl Ha
TOMNNMBHO-3HepreTndeckue pecypchbl (0,266 T.Y.T./TOHH u
0,174 TYy.T./TOHH COOTBETCTBEHHO) B LleHTpanbHoM
degepanbHOM oOKpyre 0ObsicHAOTCA 6oree BbICOKMM
YPOBHEM MNPUMEHSEMbIX TEXHOMOrMN N OBOPYAOBaHMS
(nokasatenu cpegHue no ctpaHe — 0,336 T.Y.T./TOHH ©
0,308 T.y.T./TOHH COOTBETCTBEHHO)
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B 4yactm npousBoacTBa NPOAYKUMM XUMUYECKOM MPOMbILSIEHHOCTU | YAernbHble pacxogbl TONNIMBHO-3HEPreTU4EeCKNX
Hanbonee 3HEProeMKUMM SABMAKTCA  NPeanpPUSATUMA-NPOM3BOAMTENN | PECYPCOB MO BCEM Nepeaenam oTpacnv Npou3BoAcTBa
MUHepanbHbIX yoobpeHwn. Ha npegnpusaTuax NO  NPOM3BOACTBY | XMMUYECKMX  YOAOOpPEHUM  WUMelT  TeHOeHUM K
MUHeparnbHbIX YyoobpeHun paspaboTaHbl NporpaMmbl 3HeEprocoepexeHnst | CHUWKeHnto. Haunbonee 3HauMTENbHOE  CHUMXEHME
NponssoacTeo N MOBbIWEHNS 3HepreTndeckon adhdEKTUBHOCTN, BKNOYawWwme B cebs | Habnwogaetcs npu npou3BodcTtBe  (POCHOPHbIX
MUHepanbHbIX KOMMMEKC OpraHu3aunoHHbIX U TEXHUYECKNX MeponpuaTuin. Peanusauns | yaobpexun - 39,6 % 3a nepwog ¢ 2012 no 2015 rr.
yoobpeHun yKa3aHHbIX NPOrpaMm MO3BOSUT CHU3UTL NOTPebneHne aneKkTposHeprum,

TONnMBa 1 BOAb!.
Ha Bcex npeanpuATusiX, B ynpaBneHun KoTopbix y4acTeyeT MuHnpoMTopr
Poccuu, B AMPEKTMBHOM MOPSAAKE BHEAPSOTCA NPaKTUKU GepexxnuBoro
Npou3BoACTBa

[o6biva HedhTr U

B oTpacnu npoucxogut nnaHOMepHOe YCNOXHEHWe YCrnoBun A06blun
Hed T u rasa. lNocteneHHoe UCTOLLEHNE OTHOCUTENBHO NErkOAOCTYMHbIX
MEeCTOPOXOEHUA MPUBOAUT, B TOM YMCIE K MITaHOMEPHOMY MOBBILLEHMIO
[ONW  TPYAHOU3BMEKAEeMbIX 3anacoB. YAenbHbId pacxod TOMUBHO-
3HepreTuyecknx pecypcos 3a nepuog ¢ 2012 no 2015 rr. nosbicuncsa ¢ 19,5
Ao 21,9 kr y.T./ToHHy (Ha 12,3 %). Npu atom Temnsbl pocta B 2015 rogy

MokasaTtenu yAENBHOro pacxona TOMSNBHO-
3HEepreTMYECcKMX pecypcoB Ha aobbivy HedTh 1 rasa
UMEKT TEHAEHUMIO K MOBbLIWEHUIO B OOMbLUMHCTBE
denepaneHbIX okpyros Poccunckon degepaumn.

LleneBble nokasartenu HanpaefeHbl B NEPBYO odepeab
Ha caepXuBaHne TEMMNOB POCTa YAErNbHbIX PacxodoB B

rasa owytnmo 3ameanunuck. Tak, ecnn B 2013 n 2014 rogax npupocT MO | HaTyparbHOM BblpaXXeHUu.
cpaBHeHnto ¢ ypoBHem 2012 roga coctasun 4,6 %, 10 B 2015 roay | B 2015 rogy koachdumumeHT None3Horo ncnosib30BaHns
nokasaTenb BbIpOC TONbKo Ha 3,1 %. MHI BbIpoc fo 88,2 % (+2,7 % k ypoBHto 2014 roga)
B rasoBon npombiwneHHocTn MwuHaHepro Poccum ucnonb3yetr Mepbl
HaNoroBoro CTUMYNUPOBAHUA YTUNU3aLMKM NOMNYTHOrO HedTsAHOro rasa
(oanee —MHIN)
BBog HOBbIX YCTAHOBOK NEPBUYHOM U BTOPUYHOW nepepaboTkn HedTn Ha | NMokasatenu yAENbHOro pacxoga TOMMUNBHO-
AHTunnHckom HIM3 n Cyprytckom 3CK B Ypanbckom ¢eaepansHOM | 3HEPreTUYECKMX pecypcoB Ha NpPOn3BOACTBO
MepepaboTka okpyre, Ha Xabaposckom HIM3 wn Komcomonbckom HIM3 B | npoaykunn B obnactu nepepaboTku "
HedTH HdanbHeBOCTOMHOM dhefeparibHOM OKpyre. TpaHCNoOpTUPOBKU HEdOTU U raza No AaHHbIM popmMbl Ne

BBog, HOBbIX YyCOBEPLUEHCTBOBAHHbIX YCTAHOBOK C MPUMEHEHNEM ABYX- U
TpexcTagunHbeix npoueccoB Ha HoBokybbiwesckom HIM3,

11-TOP denepanbHOro cratucTnyeckoro HabngeHus
CBUAETENbCTBYIOT 06 X pocTe B YparnbCkom
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Kynbbiwesckom HIM3, Mockosckom HIM3, PasaHckom HIM3, CapatoBckom | heaepanbHom okpyre ¢ 0,017 go 0,024 T.y.T./TOHH (Ha
HM3, OAO «OpckHedTeoprcmHTe3», AcTpaxaHckom [M13. 41,2 %), B JanbHeBOCTOMHOM (hefepanbHOM OKpyre ¢
MowHoctn no katanutuyeckomy pudopmuHry BeegeHbl Ha OAO | 0,042 go 0,053 T.y.T./TOHH (Ha 26,2 %).
«OpckHedTeoprcmHTes», Hosokymbbiwesckom HIM3, Adrapckom HI13, | YBenuyeHne yAEnbLHOro pacxona TOMMUBHO-
Komcomonbckom HI3, Xabapoesckom HI3, Kynbbiwesckom HI13, | sHepreTMyecknx  pecypcoB  Ha  MPOM3BOACTBO
Cbi3paHckom HIM3. npoaykumMmM no  npoueccy  M3oMepusaumm Mo
MowHoCTM no rmapooynctke BBedeHbl Ha AHTunuHckom  HIM3, | Poccuickon degepaumm ¢ 0,125 go 0,134 T.y.T./TOHH
Bonrorpaackom HM3, OMckoMm HMN3, 000 «JTYKOWN- | (Ha 7,2 %).
MepmHedTeoprenHTes», Knupuwckom HIM3. YaeneHbI pacxoq, TOMMMBHO-IHEPrETUYECKUX PECYpPCOB
MwuHaHepro Poccumn uncnonbadyet cornawleHus mogepHmusauum HIM3 gna | Ha  NpousBOACTBO  MPOAYKUMKM MO TMOPOOYMCTKE
CTUMYNMPOBaHMSA nepexoda Ha MNpoM3BOACTBO TOMSIMBA MOBLILEHHBLIX | NpeacTaeneH nokasatensamu no LeHtpansHomy (0,153-
3KOSTOrMYECKUX KNnaccos 0,146 1.y.T./T0HH), MNpunBormkckomy (0,140-0,131 T.y.T./TOHH)
M yactmiHo Cwubupckomy (0,0076 T.Y.T/TOHH 3a T.)
denepanbHbIM OKpyram. B apyrmx pervoHax Poccuinckoin
degepaumm B 2012 . He HabNOAANOCh CyLLECTBEHHbIX
BBOAOB YKa3aHHbIX MOLLHOCTEN, KaK U pocTa yaernbHOro
pacxoga  TOMSIMBHO-3HEPreTUYECKNX  PEeCcypcoB  Ha
NPOV3BOACTBO COOTBETCTBYHOLLIEN NPOAYKLIMN
MnaHomepHas pabota [lIAO «TpaHcHepTb» N0  noBbiWeHUO | [IMHaMMKka yOenbHbIX MokasaTenem noTpebneHus
3HepreTnyeckon apHeKTUBHOCTN, B TOM YUCME 3a CYeT peanusaunmm | SHepreTuyeckux pecypcos B obnactu
nporpaMmmMmbl  3HeprocOepexxeHns W  MNOBbLIWEHUS  3HEpPreTMYEecKOon | TPaHCMOPTUPOBKM  HePTU UMEEeT TEeHAEHUMIO K
3pheKkTUBHOCTH. OcHoBHble MeponpuaTus, BKIMIOYEHHbIE B | CHWKEHM0  BO  BCex dedeparnbHbIX  OKpyrax
TpaHcnopTuposka paspaboTaHHyto un peanusyemyto [MAO «TpaHcHedTb» [lporpammy | Poccuiickon ®egepauum
HedTU 9HeprocbepexeHNsa 1 MoBbILWEHNS] SHEepPreTudeckorn aPEKTMBHOCTU Ha

nepmog oo 2020 roga:

— ONTMMM3aLMA TEeXHONOMMYEeCKOro npouecca nepekaydknm HedTtu
(onTMMM3aUMs  TEXHOMONMYECKUX  PEXMMOB, 3aMeHa  HACOCHOro
obopynoBaHus);
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— 3HeprocbepexeHune B anekTpoobopynoBaHMM
aneKkTpoaBuUraTenen NpMBoga HaCOCHbIX arperaToB);

— 9HeprocbepexeHne B cucTemMax TennocHabxeHnst (onTummusauus
peXnmoB TennocHabxeHwus, npUMeHeHne COBPEMEHHbIX
TENoN30NALUNOHHBLIX MaTepuarnoB);

— 3HeprocbepexeHne npwu BblpaboTke
(MoaepHM3aumst KOTENbHOro 0bopyaoBaHus);
— pas3sutne NT-cnctem ancnetyepmsaumm, MOLENMPOBAHUS NMOTOKOB U
9KOHOMMYECKOr0 MOAENMPOBaHUSA CUEHapueB pasBUTUS TPaAHCMOPTHON
CeTu, UCNOoNb30BaHNe YaCTOTHO-perynupyemMbiX NpUBOAOB;

onTUMM3aUNa  BCMOMOraTeSsisHOM  JIOTMCTUYECKOW  MHMPaCTPYKTYpbI:
NPOLIECCOB XpaHEeHUs, aBTOTPAHCNOPTHOW AeATENbHOCTU

(3ameHa

TENNOBOW 3Heprmm

leHepauus
3NEKTPNYECKON 1
TENroBOW SHeprum

3a npowegwmne nAaTb NeT OCHOBHble hoHAbI B 0brnactv npousBoacTsa
9MNEeKTPUYECKOM aHeprnm Bbinn cywectBeHHO 06HoBNEHbI (okono 10 % ot
obwero obbema), NPUPOCT YCTAHOBNEHHOW MOLLHOCTU FeHepUpYoLLEero
obopyaoBaHuA 3a ykasaHHbIM nepuoa coctasun 22,8 BT, B TOM uncne B
201Mr.-3,3IB1,B2012r1. - 5,1 BT1,8 2013 1. — 4,8 BT, B 2014 - 6,7 BT,
B 2015 . — 2,9 'BT. YcraHoBneHHasi MOWHOCTb anekTpoctaHumn E3C
Poccun ysenuumnace ¢ 214 868,6 MBT1 (Ha 01.01.2011) go 235 305,559
MBT (Ha 01.01.2016), T.e. Ha 20 436,959 MBT (+ 9,5 %).

Ontummnsauuss 1M nepepacnpeneneHve npuopmuTeETOB MpW  COCTaBMEHWM
PEMOHTHbIX NPOrpamMM TEMMOBbLIX ANEKTPUYECKUX CTaHLMIN B CTOPOHY pabor,
HanpaBneHHbIX Ha yBenuyeHne KoaduumMeHTa MonesHoro OencTBns
OCHOBHOIO reHepupyoLiero obopyaoBaHWs; OEWCTBYIOLLME B HaCTosILLee
BPEMS B OTPACHN MEXaHW3Mbl HOPMUPOBAHMS YAENbHbIX PACXOAO0B, @ Takke
PbIHOYHbIE MEXaHM3MbI NPOAAKN AMEKTPUHECKON IHEPTMN (MOLLIHOCTHK).
MpoBoauMmbln  MuHaHepro Poccun MOHUTOPUHI  CBUOETENLCTBYET O
HaMETMBLUMXCS HEraTMBHbIX TEHAEHUMAX K MpeKpaweHuto pasBuTus
LEHTPanM30BaHHOIO TenfioCcHabXEHWs,, CHWXEeHWe [AonM  BblpaboTku
TENMOBOW 3HEPINN B PEXMME KOMOMHMPOBAHHON BbIpaboTKu.

OKOHOMUS TOMNKMBA 3a CHET BBOAA HOBbIN MOLLIHOCTEWN,
oueHunsaetcs no utoram 2015 r. B cymmy 6onee 5 mnpa
pybnewn. lNokasatenb ygenbHOro pacxoga YCrOBHOMO
Tonnuea, AocTurHythin B 2015 rogy, 4ensercs
MWHUManbHbIM 3a nocnegHee 15 nert.

B cdepe npoussooctBa  TEMNOBOW  3HEPruu
KOMOWHMPOBAHHLIMW ~ UCTOMHMKaMU  NPOM3BOACTBA
AMEKTPUYECKON M TEMNOBOW 3HEPrum, HakonmeLLMECS
3a nocnegHne 20 net npobrnembl He MO3BOMAT
3a89BMTb O CYLUECTBEHHOM YNyYLIEHUN OCHOBHbIX
TEXHMKO-3KOHOMUYECKMX MoKasaTenen
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3akoHoaaTenbHO B CTpaHe YCTaHOBMEH NPUOPUTET KoreHepaLmMu, OgHaKko
CYyLLIECTBYIOLLME YCITOBUSA HA 3HEPropbIHKE He MO3BOMAKT MCMNONb30BaTb
npevmMyLlecTsa KOMBVMHMPOBaHHON BbIpaboTKM TennoBou n
aneKkTpu4eckomn aHeprun. HeobxogmMmo cosgaTtb yCroBus Ans noBblLLEHUS
KOHKypeHTocnocobHocTn T3L.

MoctaHoBneHnem [paButenbctBa  Poccuickon  depepaumm  OT
15.04.2014 r. Ne 321 yTBepxgeHa rocnporpamma «3JHeproaddek-
TUBHOCTb M pa3BUTUE BHEPrETUKNY.

YTBepXaeHbl TeEXHNYeckne TpeboBaHMsa B NnpasBuniax 4ocTyna K onToBOMy
PbIHKY 3MEKTPO3HEPIMM N MoLHOCTK (ganee — OP3M). Mpu goctyne K
OP3M y4yacTHMKM 00s3aHbl  COOTBETCTBOBATb  MNpeabsBnseMbiM
TeXHU4YeCckuM TpeboBaHUAM K reHepupytowemy 060pyaoBaHuio.
MwuHsHepro Poccun coBmecTtHO ¢ MuHnpomTtoprom Poccun paspabotaH
nepevyeHb OO6BHLEKTOB M TEXHOMOMMW, KOTOpble OTHOCATCS K ObbekTam u
TEXHOSTOMNAM BbICOKOW SHEpreTn4eckon adhEeKTUBHOCTH, YTBEPXKAEHHbIN
noctaHoeneHnem lNpasutenbcTea Poccuiickon ®epepauunm ot 17.06.2015
r. Ne 600, B COOTBETCTBUMN C KOTOPbLIM NPELOCTaBNAKTCS NbroThl B paMkax
HanoroBoOro 3akoHo4aTenNbCTBa

MNepenava
ANEKTPOIHEPTUM

PacnopspkeHmnem lMpasutensctea Poccuiickon depepaunmm oT 3 anpens
2013 r. Ne 511-p ytBepxaeHa Crparterysi pasBuTusa 3NEKTPOCETEBOrO
komnnekca Poccuiickon ®enepauun [64].

B yactn TepputopumanbHbiX pacnpeaenuTenbHbiX CeTen peanusyoTcs
cnegywowme Mepbl, HanpabfeHHble Ha CHWKeHue [O0Nu noTepb
SNEKTPOIHEPTUN:

- M3MeHeHue Noaxoda K NopsaaKy HOpMUPOBaHNS MOTEPb ANEKTPOIHEPTUN,
B COOTBETCTBMM C KOTOpPbIM HOPMaTtuBbl MOTEPb ANA  KaXKOou
TeppuTopuanbHO CETEBOM OpraHu3aLmMn YCTaHaBMMBaKOTCA He Ha OCHOBE
WHOVBMAOYANbHOrO pacyeTa No akTUYECKN CrOKUBLLUMMCS MOKa3aTensim
BGanaHca anekTpoaHeprum 1 coctaBa 0bopyaoBaHNs, a Ha OCHOBE LieNneBbIX
nokasarteneu, NoNy4eHHbIX Mo pe3ynbTaTtam NPOBEAEHUS CPABHUTENBHOIO

dakTnyeckme noTEPU SNEKTPOIHEpPrMm OT OTnycka
ANEKTPUYECKON aHEPrnKn B ceTb cocTasunu B 2012 roay
- 11,8 %, B 2013 rogy — 11,45 %, B 2014 rogy —
11,36 %, B 2015 rogy — 11,10 %
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- aHanu3a noTepb JNEKTPO3Heprum Mo rpynnam TepputTopuanbHbIX
CeTeBbIX OpraHM3aLmin Ha KaXXaoM YPOBHE HaMPsPKEHUsT;

- YyTBEpPXOEHHble UueneBble MNokasaTenu — HoOpMaTuMBbl MNOTEpPb
SMNeKTpo3HeprMm npu ee nepegave Mo  INEKTPUYECKUM  CEeTAM
TeppuTOpuranbHbIX CETEBbLIX opraHnsauun (npmkas MunaHepro Poccun ot
30 ceHTAb6psa 2014 r. Ne 674), nony4eHHble Ha OCHOBE CPaBHUTENbHOIO
aHanusa, NPUMEHSINTCA perynupylowmMMmM opraHamMmmn Ons onpegeneHus
AOMNTOCPOYHOrO  napameTpa perynupoBaHns — «YpPOBHSA  MOTepb
9NEKTPUYECKONM SHEeprum» KOHKPETHOM TeppuTOpuanbHOM CeTeBON
opraHMsauuMmM neped  Hayanom ee  OOMFOCPOYMHOrO  nepuoga
perynmpoBaHnsi C y4eTOM YPOBHS (DAKTUYECKUX NOTEPb 3MEeKTPOIHEPrumn
3a nocneaHun nctekwum rog. Npy 9Tom BENMYMHA NOTEPb ANEKTPUYECKON
9Heprun onpegenseTca perynupylowmMm OpraHoM Ha Kaxabli rof
[AONrOCPOYHOr0 nepuoga perynupoBaHUsi MCXOOS W3 YPOBHS NOTEpb
9NEKTPOIHEPTNN N BENNYMHBI NIAHOBOMO OTMYCKa 3NIEKTPO3HEPI UM B CETh;
- U3MEeHeHue nopsiaka HOPMMPOBAHWSI NOTEPb MO3BOMUIIO NEpPenTn OT
ouKcaLmm CNOXMBLLETOCS YPOBHSA hakTUYECKNX TEXHONOMMYECKMX NOTEPD
K YCTaQHOBIEHUIO NpU TapuHOM perynmpoBaHuM LEeneBbIX 3HAYEHWMN,
onpeferneHHbIX Ha OCHOBaHMWU Ny4YlKUX MNPaKTUK, co3haBas Mpu 3TOM
CTUMYNbl ONS OpraHM3aumii K CHWXXEHUIO TEeXHOSOMMYeCcKMX noTepb
3MNeKTpOo3Hepru.

B yactn EgnHon HaumoHanbHon (06LLLEPOCCUINCKON) 3NEKTPUYECKON CETU
(aanee — EHOC) nameHeHne noaxoaa K NOopsaAKy HOPMUPOBAHUA NOTEPb
3ANeKTpoaHeprum npu ee nepegade no EHOC nossonuno CHU3UTL
HOpMaTMBbl MOTEPb 3NEKTPO3Heprun npu ee nepegade no EHOC go
YPOBHS, He MpEBbLILAKOWErO0 YPOBEHb TEXHOMOrMYECKUX noTepb
3MNeKTPO3HEPrnM OTHETHOrO roaa.

OcyuiecTBnsieTca HOPMMPOBAHME NOTEPb ANEKTPOIHEPTUU NPU Nepeaade
B pacnpefenuTenbHbiX CeTaX Yepe3 MexaHu3m GeHYMapKUHra
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Kak cnegyetr u3 paccmoTpeHusa Tabnuubl 4.1, nuaupylowme meTannypruyeckue,
XUMUYeckme npeanpuatna, HedprenepepaboTka, Lenntono3Ho-0yMmaxHas NpOMbILLNIEHHOCTb,
npounssoguTenn crtpormatepuanoB (okorio 20 %) BNOXWAW CYLLECTBEHHble CpeacTBa B
MOLEPHM3ALMIO, YTO MO3BOSMMMO peanu3oBaTb KPyMHble MNPOEKTbl U 3aMETHO YNy4yluTb
nokasaTenu aHepronotTpebneHna. Kak npaBuno (M 9To0 oTMevanocb B NepBOM pasfene), atu
npeanpusiTUS UCMoNb30Bann camble KpynHble, 3HA4YMMble pe3epBbl IHeprocbepexeHnsa u
NOBbILLEHUST IHEPrEeTUYECKON 3(PPEKTUBHOCTH.

B HacTosiLee BpeMs 3TUM NpeanpuaTnam Heobxoaumo pasBmBaTh U akTyanmanpoBaTtb
cTpatermm MOAEPHU3aLMM WUNu nporpaMmmbl dHEProddPEKTUBHOCTHN, A€, B YaCTHOCTH,
OLUEHNTb MPUMEHMMOCTb U APPEKTUBHOCTL TEX WM UHbIX TEXHOMOMMYECKUX PELLUEHUNA C
NCNonb30BaHMEM, Kak COBCTBEHHOrO OnbiTa, Tak M HapabOTOK nepedoBbIX NPeanpUATA
oTpacnu, WHdopmMaumn npodeccmoHanbHbiX M OoTpacneBbix cot30B. [lpeanpuatna |
KaTteropum, KOTopble He YCNenn Unn He 3aKOHYMIM COOTBETCTBYHOLLYIO MOAEPHM3aLMIO (OKOMNO
35 %), MOryT C ycrnexom BOCMONb30BaTbCA OMbITOM NMAEPOB.

KoHconuanpoBaHHaa uHdoOpMaumMss NO MOBbIWEHUIO 3HeproaddekTMBHOCTN B
oTpacnsx NPOMbILLMEHHOCTM 3a CYET peanu3aumm pasfimnyHbIX TEXHOIOrMYECKUX peLleHui
npeacraeneHa B Tabnuue 4.2.

[aHHble npeacTaBrieHbl CPaBOYHO, B CTATyCe 3KCMEPTHbIX OLEHOK, B CpedHeM, Mo
oTpacnu. Meponpuatna B Tabnuue npvBedeHbl C pas3buBkoM NO BuAaM pPE3EpBOB,
ob0o3HaveHHbIM B Npeabiayliem pasgene CnpasoyHuka HOT.

Bornee nonHas peanusauma MMelLMXCA pe3epBOB aHeproadpdekTusHoctTh (go 90-
95 %) poctuvraetTca 3a CYET LWMPOKOMAacLITabHOW, BCeOOBLEMMIOWEN PEKOHCTPYKUUN
(MogepHu3aunn, TEXHNYECKOM NEPEBOOPYXKEHUM) NPON3BOACTB, NPEeanpPUATUN, NPaKTUYECKU
9KBMBANEHTHOM NO  MacwTabam  HOBOMY  CTPOUTENbCTBY C  WCMONb30BaHUEM
BbICOKO3(PPEKTMBHbLIX: 060pYyAOBaHNSA, TEXHOMOMNIA, CPEACTB U CUCTEM YyNpaBIEHNS.
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Tabnuua 4.2 — lNpumepbl MNOBbLILWEHNA 3HEPro3addEKTUBHOCTM B OTpacnAX MNPOMbILNIEHHOCTU 3a CYET peanu3aumm TEXHOSTOrMYecKmx

peLleHnin
OpraHu3aumoHHble
Ucnonb3oBaHue
OTtpacnu Mepbl,
TepmoanHamuyeckue u OTXOAO0B U MoaepHu3saumusa TeXHONOrm4ecknx
(nopoTpacnwu, MH(OPMaLIMOHHbIE
nponssoacTsa) TeXHONOMMN, TeXHU4Yeckue npuemsbl BTOPUYHbIX npoueccos
pecypcoB
aBToOMaTM3aums
TexHonornv BoyBaHns
MblfeyronbHOro Tonnnea B
AOMEHHbIX nevax. lMprMeHeHne KMcnopoaHo-
BHeapeHune cuctem TexHonorns npegBapuTenbHOro KOHBEPTEPHbIX NeYen.
MeTtannyprus aBTOMaTM3aLMn Ha nevyax | HarpeBa BTOPMYHOrO BO3ayxa C VICHORb30BAHME TexHonornm HenpepbIBHOIO NUTBLS C
(nobbiya n C ropsiYMM AyTheM. noBbILLEeHNneM 06beMOB nony4yeHmem 3agaHHbIX Npogunen.
oborauyeHue, NCNoNb3oBaHUs KMcnopoaa. :naesgasnafn;g:iir;x lNpuMeHeHne aHeproadhHeKTUBHBIX
arnomMepaums, ABTOMaTU3NPOBAHHLIE MpenBapuTenbHbIi Harper KOKCOBBIA | ABurartenen ans ropsven npokaTku.
I'IpOI/ISBO}J,vCTBO CUCTEMbI KOHTPOIS U CcTanepassimBOYHbIX KOBLLEN. KOHBepTO[,)HbIVI) TexHONornM Cyxoro TyLLIEHUS KOKca.
OKaTbILLEN, KOKCa, yrnpasneHusi TeXHonorlim yTunmM3aumm [N CHIDKEHMS MprMeHeHne raszoBbIx
Npon3BOACTBO TEXHONMOrM4YeCcKMMm BTOPUYHOM TENMOTbl, JOMEHHOrO pacxoaa YyTUNM3aLNOHHbBIX 6ECKOMMNPEeCCOpPHbIX
YyyryHa, CTanbHOro | npoweccamu, rasa. IDVPOSHONO rasa TYpOUH.
npokata) MOHWUTOPWHra, MprMmeHeHne pekynepaTUBHbIX YcTaHOBKM 4Nst NPON3BOACTBA
LenenonaraHus roperokx. BOAOPOAAa METOLOM KaTanmTU4YecKoro
"opsivas 3arpyska u prcopMMHra NpMpPOLHOro rasa
Tennounsonsaumsi neven ons
ropsiden nNpokaTku
TexHonorusa Mogudukauusa annapatoB ans
MprMeHeHne TexHonorumn rasudukaumm pasmona nepuogu4eckoro 4encTeus.
LlenntonosHo- WHpakpacHoe yTunu3auum TennoThbl Npu YyepHoro wenoka n | NpumeHeHne annapaTtoB N5 pa3mona
OymaxkHas perynmpoBaHue npoduns | TepmomMmexaHmnveckon obpaboTke Apyrmx nepnognyeckoro 4enNCTBms.
Lennonossbl OpraHn4yecKunx TexHonorns npeccoBaHus ¢
0TX0O0B YOITMHEHHOW 30HOM.
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lNpodomkeHue mabnuubl 4.2

OpraHu3aumoHHble

Ucnonb3oBaHue
OTtpacnu Mepbl,
TepmoanHamuyeckue u OTXOAO0B U MoaepHu3sauusa TeXHONOrm4yecknx
(nopoTtpacnu, MH(OpPMaLMOHHbIE
TeXHU4YecKkue npuemsbl BTOPUYHbIX npoueccos
npoM3BOACTBA) TEXHONOruu,
pecypcoB
aBTOoMaTM3aums
TexHornorna popmmnpoBaHus
OymakHOro nonoTHa U3 bymaxkHom
MaccCbl BbICOKOW KOHLEHTpaLuW.
lMprMeHeHne ABYXCETOUHbIX
BymarogenarterbHbIX MaLUuH.
[MprMMeHeHne TeXHOMNOorMm cyxoro
dopmoBaHus
[puMeHeHne TEXHONOMNN
MpounsBoacTeo MprMeHeHne TexHonormm npovsBoAcTBa kapbamuga B annaparax
MUHEepanbHbIX nepBUYHOro pedopMmHra ¢ IV nokoneHusi pagmanbHble KOMOHHbI
yoobpeHun rasoBbIiM NOOrPEBOM CuHTEe3a ammuaka). lNprmeHeHne
TexHonornn npegpedopmMmHra
lNpuUMeHeHne TeXHONOrNK MprumeHeHune TexHonorum (cosgaHve
YronbHas

NMPOMbILLUNTEHHOCTb

OonTUManbHbIX
KOMOMHaLMIA BbIEMKWN Yrig

Npoun3BoACTB) rnybokon nepepaboTku
yrns

[oOblya,
nepBu4Has
nepepaboTka

N TpaHCNoOpTUPOBKa
HedT 1 rasa

TexHonornm
aBTOMaTM3MPOBAHHOIO
ynpaBneHus npoleccamm
TPaHCNOPTUPOBKN HEDTH
n rasa. TexHonormm
aBTOMAaTM3MpPOBAHHOTO
pacyeTa onTUMasbHbIX
PEXMMOB NepeKkayku
HedTK 1 rasa

Co3pgaHue nokanbHbIX CUCTEM
3HeprocHabxeHust Ha
mMecTopoxaeHusix. NpumeHeHne
TEXHOSTOMUN yTUNU3aunm TennoTbl
TEXHOJTOrMYECKMX NOTOKOB Npu
nepepaboTke rasa

lNpuMeHeHne TEXHONOrNN
NPOun3BOACTBA XUOKUX NPOLAYKTOB
rasoxummm B parioHax Jobblum rasa.
Mepexopn Kk TeXHOMNOrnsam
NCNonb30BaHNSA HEMPOMBbILLFIEHHbIX
rasoB (@30T, AbIMOBbIE rasbl 1 4p.) B
kayecTBe OydepHbIX 06bEMOB Npu
Nnog3eMHOM XpaHeHWM rasa.
Mepexon Kk Ncnonb30BaHMIo
pe3epByapoB «C NnnaBatoLen
KpblLLEn».
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lNpodomkeHue mabnuubl 4.2

OpraHu3aumoHHble

Ucnonb3oBaHue
OTtpacnu Mepbl,
TepmoanHamunyeckue n OTXOA0B U MopaepHu3auma TeXHONorM4ecknx
(nogoTpacnu, MH(pOpPMaLMOHHbIE
TeXHUYeCcKue npuemMbl BTOPUYHbIX npoueccoB
Nnpou3BOACTBA) TeXHOJOrrmu,
pecypcoB
aBToOMaTu3auumsa

MpymeHeHne o6BbEMHBLIX HACOCOB A5
nogaepXxaHusi NacToBOro AaBfeHns
Ha y4yacTKax MEeCTOPOXOEHUN C
HN3KOMPOHMLIAEMbIMMW KOJTFIEKTOPaMN.
[Nepexon K MCNosb30BaHUKD
MOPLLIHEBbLIX KOMMNPECCOPOB.
MoBbILWEHNEe KayecTBa BHYTPEHHEN
NOBEPXHOCTM MarncTparnbHbIX U
pacnpeaenuTenbHbiX TpyoonpoBoaoB

TexHonornu

aBTOMaTM3NPOBAHHOIO U

aBTOMAaTU4YECKOro

ynpaBneHus

pacnpeneneHHbIMn . .
TexHonornn marnomn, nokanbHON U

ceTaMU N UCTOYHUKaAMU B
pacnpeneneHHOon 3HEPreTuKu.

reHepauuu.
TexHonornm 4acToTHO-pPerynmpyemMmoro

TexHonornm cuctem MaporasoBkie 1 ra3oTypOuHHbIE TexHonorum

. npuBoaa Ha MexaHM3max COOCTBEHHbIX
OHepreTuka kKnbepbesonacHocTn Ha TEXHOMNOMUN. BO300OHOBMNsIEMOM <

HY>X[, TAro-4yTbeBOW rpynmbl,

obbekTax reHepauum n B NMapocunoBbie TEXHOMNOMMK 3HEpPreTukn

ceTsax.
TexHonornv LumMdpoBbIX
MNC, kabenbHbIX NUHUNI
BbICOKOM MPOBOAMMOCTM,
3KCnyaTaunmoHHON
onTUMM3aLnK Tononorum
ceTen

nuTaTenbHbIX U CEeTEBbIX HAacocax.
TexHonornm aHeproaHEKTUBHOrO
ocBeLLeHns
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lNpodomkeHue mabnuubl 4.2

OpraHu3aumoHHble
Ucnonb3oBaHue
OTtpacnu Mepbl,
TepmoanHamuyeckue u OTXOAO0B U MoaepHu3sauusa TeXHONOrm4yecknx
(nopoTtpacnu, MH(OpPMaLMOHHbIE
TeXHU4YecKkue npuemsbl BTOPUYHbIX npoueccos
npoM3BOACTBA) TEXHONOruu,
pecypcoB
aBTOoMaTM3aums
TexHonornm aHeprocbeperatoLiero
TexHonornm 3emnenenna ¢ npMMeHeHNeM KOrecHom
- rpaHynnMpoBaHus LLIMPOKO3axBaTHOW TEXHUKN,
TexHonornm manow Tenno- u
Cenbckoe OpraHn4ecKunx KOMOMVHMPOBaHHbIX arperaTos,
8 aneKTporeHepaumm ¢ -
XO3ANCTBO yaobpeHui 13 ANCKaTOPOB, CTEPHEBBLIX CESNOK.
ncnonb3oBaHnem buorasa N
0TX040B TexHonornm «Hyneeon» o6paboTku
XMBOTHOBOACTBA noyB.
TexHoNnornM KanenbHOro OpoLLEHUs
TexHoNnornm aBTOreHHbIX
npoLeccoB npu nepepaboTke
CynbUAHbIX PYA:
- NnaBKa B XXWOKOW BaHHE;
- B3BELUEHHasi NNaBkKa; TexHonorns npeaBapuTenbHOro
Textoriorun Texronoruy oboralleHna nonumeTanIn4yeckmx
" - Kucn HO-dhakernbHas
LiBeTHas paganomMeTpuyeCKom cropoaHo-hakenkHa NCNoNb30BaHUs W PyA
nnaBeka; B TSDKENbIX cpeaax.
mMeTannyprus COPTUPOBKMN py4 BTOPUYHbIX [06bi4a pyabl C NpUMEHeH/EM
- KucrnopoaHo-B3BeLleHHas LIBETHBIX METAmNMOoB py pu
LIMKITOHHO- LMKIMNYHO-NOTOYHON TEXHOMOMMM
aneKkTpoTepMmnyeckas
nnaseka.
TexHonornm B nevyax «KUNALWero
cnosi»
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4.2. OpraHM3auuoHHble Mepbl U NPUHLUMUNbI BeAeHus
TEeXHOJIOrM4YeCcKux NpoLeccoB

4.2.1 ABTOMaTnsaumsa U MUHPOPMaLUOHHbIE TEXHONOrMu

Ana BbiABNEHUS NPoBrEeMHbIX Y4YaCcTKOB TEXHOMOIMMYeCKon LEenovkm Heobxoammo
HanuMyne JOCTOBEPHON MHOPMALMM O KONMYECTBE NOTpPebnsiemMon 3HeEpPrMm Ha Bcex atanax
NPOM3BOACTBEHHOrO npouecca. PaspaboTka 1 BHegpeHWe Ha NPOMbILLIIEHHbIX NPEeaNPUATUSX
aBTOMAaTU3NPOBAHHbLIX CUCTEM KOHTpond u yyeTa aHepropecypcoB (ACKY3) nossonser
MOBbLICUTb TOYHOCTW Yy4yeTa, NoKanuM3oBaTb MecTa HegoyvyeTa M JHepreTudecknx noTepsb.
Moacuctema aHeproadeKTMBHOCTM O6LLE aBTOMATU3MPOBAHHOW CUCTEMbI ynpaBrneHus
TexHonornyecknm npoueccom (ACY TI1) npeanpuatma nNO3BONSET aHanuMavpoBaTtb U
ynpaBnaTbe  9PEEKTUBHOCTLIO  MOTPEOneHnMs  TOMMMBHO-3HEPreTUYEeCKUX pecypcoB B
TEXHOMNOrM4YeckoM npoLecce B pearibHOM BPEMEHM.

O6o6LlieHHaa  CTpykTypa 3HEprocHabXeHus  MNPOMBILUNIEHHOrO  NpeanpusaTUS
npueeaeHa Ha pucyHke 4.1.

Bremnee 3HeprocHadxeHHe
- DIEKTPO TorminaBo
BogocrabxeHHE - -
cuabkenne | IIp.ras | Masyt | Vrom
L I 1
HacocHeie DIEKTpo- ’ T5I1 {
o = CTAHLHH I0ICTAHITHH ' S o
25 7 ot e . S
T O 3 =
- 5 X | 1 T ] g 3
= 2 , - S =
=z & - Kmucmno- Konmpec- I'PII ==
© 3 Obopot- r E
o ; poaHad COopHad I'PY >
HEBIE ITHKTHI
CTAHLIHA CTAHITHA
h
1 1 = i =) o= b _ .
2 5 B 2 Q= 5 g & ) = 5 o= g = <
=2l 53 = s & ] & 8 =5 2¢g| E
B g # £ o = « o & E s A
= : % = -
Boga TexHomor. Tasse! 5 Tenmosuepr.
T eXHOTOTHISCKHE TPOIIECCH
TTPOMCTOKH | | TTpomras | | Hcrounukn BOP
|

PucyHok 4.1 — CTpykTypa 3HEeprocHabXeH s IPOMBbILLIIEHHOrO NpeanpuaTUs

O6bwas MaTemMaTtumyeckas mModenb  3HepronoTpebneHuns NPOMBbILLSIEHHBIM
NpeanpuaTMEM MOXeT ObITb npeacTaBneHa B BuAE KOMMMEKCa pPasnuyHbIX  opMm
MaTeMaTUYECKNX MOAENEN, CBA3AHHBLIX MeXay CO00M MHPOPMALIMOHHBIMU CBA3SIMU.

MaTemaTuyeckas MoAenb 3HepronoTpebneHnsa npeanpusaTusa No3BoNsieT onNpeaensTb
Hanbonee onTMMarnbHble MO 3HEProddPEKTUBHOCTU PEXUMbI PaBOTbl TEXHOMOrMYECKNX
00bEeKTOB, BbIMUCNATL NApaMeTpbl AN 3TUX PEXMMOB, BbISBMATL NPUYMHHO-CIEACTBEHHbIE
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CBA3N B TEXHOSOMMYECKMX Mpoueccax M onpeaenaTs AMHaMUKY NpoLeccoB noTpebreHus
SHepruM BO BpeMeHu. He cyllecTByeT Of4HOro €AMHCTBEHHOro dhaktopa, onpenensiowero
COCTOSIHUE BCEW SHEeprocuctembl. YCMoBuS  3KCnyaTtaumm MOCTOSHHO  MEHSTCS.
ObecneyeHne aHeproappekTMBHOCTN TpebyeT NOCTOAHHOrO BHMUMaHUS KO BCEMY KOMMSEKCY
akTopoB. Peanusauma onTumanbHOro ynpaBneHust 3HeprocHabXeHnem npeanpusaTus
MOXeT ObITb OCyllecTBfieHa C MNOMOLWbID aBTOMATU3NMPOBAHHOM CUCTEMbl y4eTa
9Hepropecypcos.

Cuctema [guMCNeT4yEpCKOro YyrnpasfeHUs 3Heproxo3amcteoM B pamkax ACKY3
npeacrasnser cobon  MHPOPMALUMOHHO-YNPAaBAOLWYIO  MNOACUCTEMY W BKIIKOYaeT,
aBToOMaTuanpoBaHHoe paboyee mecto (APM) ancnetyepa (onepatopa).

CTtaHumMn ynpasrneHus npegHasHayvyeHbl Ons oTobpaxeHna xoda TEeXHONOrM4ecKnx
npoueccoB M OMNepaTMBHOrO ynpasfieHMs. OTU 3ajayn B HacTosiliee BpeMsi peLlarTcs
nocpeacteBom SCADA-cuctem. SCADA — 970 cneunanuMsaMpoBaHHOE MporpamMmMmHoe
obecneyenue (IMO), opneHTUpoBaHHOE Ha obecneveHne nHTepdenca mexay aAMcneTyepom n
CMCTEMOWN ynpaBneHns, a Takke KOMMYHUKaLMIO C BHELUHUMU CUCTEMAMM.

HoBbIM HanpaBneHnem aBndeTcs ucnonb3oBaHue TexHonornn Big Data («bonbwive
AaHHbIEY») ANS ONTUMU3ALUN CHOXHBIX TEXHONOMMYECKMX MPOLIECCOB.

B kadectBe npumepa aPpPEKTUBHOIO MOBbLILWEHUS YPOBHA aBTOMaTU3aUMM MOXHO
npuBecTn paspaboTky MaTemMaTU4ecKOM MoLenu KOKCOBOW ©GaTapeun, 4YTO MO3BOMMMO
yBENMMYNTb PABHOMEPHOCTb HarpeBa KOKCOBOro NMpora 3a cyeT aBTOMaTUYEeCKOW NoaaepKKu
onTMMaribHOW ANWHbI (pakena B OTOMUTESbHbLIX BepTUKansX KOKCOBbIX BGaTapen — adpekT
coctasun 105 MOXx/T yronbHOM WNXTbI U 1 Kr KOKCa /T YyryHa.

Tonbko nonHas WHBEHTapu3auuMss 00opyaoBaHMA MNO3BOMUT BbIABUTb Hanudue
AONOMHUTENbHbIX TEMMOBbLIX BO3MOXHOCTEN, OLEHKM X 0O6bemMa u TemnepaTtypbl NO3BONUT
co3gaTb CBOAHLIN  MOMHbIA  3HEpreTMyeckuin OGanaHc npeanpusaTusi, CIKOHOMUTb
9Hepropecypcbl, YMeHbWNTb CcebecToMMOCTb MPOAYKUMM WU yRiyylwnTb peHTabenbHOCTb
NPOV3BOACTBA.

4.2.2 OnTuMmun3sauma m ynpasneHne TepmoaonHaMnN4eCKMMu
napamMmeTpamMmu npoueccoB

0O0606wWwMm TpeboBaHMA K ynpaBreHUto napameTpaMy NPOLLECCOB, pasdenvB UX Mo
ynpaBnsieMblM NapameTpam.

1. Temnepamypa. MuvHUManbHOe 3HayeHMe Temnepatypbl B TEXHONOIMYECKOM
npouecce obecnevnBaer:

- YMEHbLLEHNE MPOLIECCOB MCMapeHns Xunakmx a3 u opMUPOBaAHNSA a3pO30Nien,
yaansieMblX U3 arperaToB U NpeBpallaemMblxX B TBEPAbIE YacTuULbI;

- COKpallieHVe TMpOLECCOB OKWUCMEHMS1 Cepbl, asoTa WM NpoYMx ra3oobpasHbix
COCTaBISIOLLMX U NPpeBPaLLEHMEe X B BPeAHble COeaMHEHNS: OKCuabl a3oTa, cepbl U T.4.;

- COKpalleHue oOpasoBaHUs  BpeOHblX  OpraHWYecknMx  COeauHEeHMK  Tuna
GeH3(a)nupeHa n npouunx;

- YMeHbLLEHNE NpeBpaLleHns MeHee BpeaHbIX cCoeanHeHnn B 6onee BpeaHbIe;

- pacnag BpeAHblX COEOUHEHWIA Ha MpPOCTble 3NIEMEHTbl, He MPUHOCALLIMX Bpen
YeroBeKky;
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- YMeHblUeHne TemnepaTtypbl MPOMEXYTOYHbIX, KOHEYHbIX NPOAYKTOB, OTXOAOB, YTO
yMeHbLUaeT 3aTpaTthl SHEPrMM Ha UX OXNaXaeHue;

- COKpalleHue pacxodoB Ha Tenrou3onsauMOHHble MaTepuanbl Ha nogaepxaHve
HeobxoaMMon TemMnepaTtypbl B arperartax;

- CHWXXeHue pacxoa 3Heprum Ha BeieHne TeXHONOrM4Yeckoro npoecca;

- CHWXeHue pacxoda OOMONMHUTENbHOM SHEPrn Ha nogaepXkaHune MUKpoknumarta B
nomeLleHnn ans obcnyxuearoLero nepcoHana.

lMpumep. B npouecce nonyyvyeHnss Kokca OOMbLIOE 3HAYEHWE MMEET MpPaBUSIbHbIN
TemnepaTypHbIN pPeXuM, YTO oBycnaBnuBaeT pacxof rasa U BeCb Npouecc NofyvYeHus Kokca.
MoTpebneHne KOKCOBOro M AOMEHHOrO rasa npu nosiy4eHmnn 4 MnH TOHH Kokca coctaBuT 309
TbIC. TOHH YCNOBHOrO ToNnmBa n 165 TbIC. TOHH YCNOBHOIO TOMMMBa, COOTBETCTBEHHO.

MoaTomy OonbLIOe 3HayeHMe MMeeT npaBuSibHasi opraHu3aumsa OBWKEHUS rasos,
obecnevyeHne paBHOMepHOW TemnepaTypbl oborpeBaTeribHOM CTEHKN KOKCOBOW BaTapewn, 4To
no3BonsieT LOCTUYb PaBHOMEPHOro pacnpeerieHnss Ka4eCTBEHHbIX nokasaTerien Kokca no
BCEMY OOBEMY KaMepbl KOKCOBAHUA.

CosfgaHue onTMManbHOro TEMNSIOBOrO pexuma KokcoBon 6aTtapen gaeT BO3MOXHOCTb
YCTaHOBUTb paunoHanbHbI pacxod TONfMBa, COKOHOMUTL €ro noTpebneHne U yMeHbLlnTb
3arpsa3HeHue atmocgepbl. KayecTBo Kokca onpefenseT ero peakumoHHy CnocobHOCTb B
AOMEHHOW nnaBke W onpefensdeT ero pacxod B uenom. [ockonbky 6onbloe 3HayeHue
MMeeT KayeCTBO KOKCa, ero MpOYHOCTb, KOTOpas onpegenseTr obwun pacxoq Kokca B
AOMEHHOWN Mneyn. YBenmyeHue npOYHOCTU KOKCa MPUBOAUT K CHUXEHMIO ero pacxoga B
AOMEHHbIX rneYvyax, yMeHbLUeHNI0 cebeCcTOMMOCTUN NOSTyHeHUs YyryHa.

CokpalleHue pacxofa Kokca JaeT BO3MOXHOCTb NMOHU3UTb dHepreTudeckue s3atparbl
Ha ero npou3BOACTBA W YNyYWWUTb Ka4vyeCTBO OKpyxawwen cpedbl. [Mpy nosbleHUU
NPOYHOCTM KOKCa Ha 1 % NPOUCXOAUT CHMXKEHME CYMMAapHOro pacxoga Tonnvea (KOKC U
npupoaHbii ra3) Ha 1,5 Kr Ha TOHHY 4yryHa, a NpPoM3BOAUTENbHOCTb AOMEHHOW Mneyun
yBenuumeaetcs Ha 0,3 %.

B TO ke BpeMsi BO3MOXXHOCTb NOBbILLEHUSA MaKCUMaribHbIX 3Ha4YeHUI TeMnepaTypbl 4N
psiga npoueccoB obecneymBaeT NPUPOCT nokasaTtenen apdeKTUMBHOCTH.

lMpumep. [a3o0TypOMHHbIE, NAPOTYPOUHHbBIE, NAapOrasoBble dHEepreTU4eCcKMe LMKMbl Ha
TOC.

2. [JasneHue. CobniogeHne onTuManbHOro AaBneHns B arperartax:

- MO3BOSISIET YMEHbLUNTL BbIOPOCHI ra30B U3 arperaToB B OKPY>KatoLLyo cpeay, TO eCTb
PopMMpPOBaHNE HEOPraHM30BaHHbIX BbIOPOCOB;

- CHWXKaeT NPUTOK XONOAHOro BO34dyxa B arperatbl, YTO UCKNYaeT HeobxoanmMocTb
3aTpaT JOMNONHUTENBHOrO Tensa u SHeprun Ana nogaepaHusa HeobxogmMmonm TemnepaTtypbl B
arperare;

- co3gaeT ycnoBusa AONs BeOeHUsl TEXHONOrMYeckoro npouecca ¢ MWHUMasnbHbIM
obpasoBaHneM BpeaHbIX COEAUHEHWI;

- YMEHbLUAET NnoTepu NPOMEXYTOYHOM U KOHEYHOW MPOAYKUMWU MPU ee OBUXKEHUN B
NPOMEXYTOYHbIX M KOHEYHbIX Onepaunsx;

- NO3BONSET perynupoBaTb pacxoq 3NeKTPO3Hepruun.

Hanpumep, B arnomepaumoHHOM NPOU3BOACTBE YMN/IOTHEHME  BaKyyM-kamep
arnomMalluHbl  SBRSeTCA OENCTBEHHbIM CPEeACTBOM  CHWXEHUS  YOENbHOro pacxoja
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SNEKTPO3HeprMm u Tonnmea. HennoTHOCTM rasoBOro TpakTa BbI3bIBAKT MNoAcacbiBaHUeE
XONOOHOro BO3ayXxa M NOHWXEeHWe TemnepaTypbl arnomepaunoHHOro rasa.

YBenuyeHne obbéma rasa nNpuBOAUT K OOMNOMHUTENbHBIM 3aTpaTtaMm 3SHeprum Ha
AbIMOCOCHI. YCMNOXHSIETCS KaTanuTudeckass ouncTka rasa.

3. Bpemsi sedeHusi npouecca. CokpalleHue BpeMeHW BeAeHUs TEeXHOMNOrnYeckmx
LIMKNOB AaeT BO3MOXHOCTb:

- YMEHbLUMTb 3aTpaThbl TEMNa 1 3HEepPrun Ha BeaeHne npoLecca;

- COKpaTuTb 00BEM 06pasyoLLNXCA BPeOHbIX COeAMHEHUN;

- YMEeHbLMUTb 3aTpaTbl 3HEprMM W MaTepuanoB Ha HeWTpanusaumo BpeaHbIX
coeJUHEHUN;

- cosgaBaTb MaTepuanbl, NO3BOMSOWME MoryvyaTb MUHUMarbHbIE OTXOAbl MpU UX
MCNOMb30BaHMM NPU NPOMEXYTOYHON N KOHEYHOM 06paboTke NpPoaYKLMM;

- perynupoBaTtb pacxo 9SHeprMM Ha 3arpysky maTtepuanoB, Bblgady rOTOBOM

NPOAYKLUMN.
4.2.3 TexHonornyeckue npmemMsbl

Hobutbca noBbIWeHNA 3PHPEKTUBHONO UCMONMb30BaHUS SHEPTMM MOXHO He TOSbKO 3a
cyeT BHEAPEHMUS HOBbIX TEXHOMOrMYecKMx npoueccoB mnu obopyaoBaHWSA, HO U 3a cyeT
NPUMEHEHNS  TEXHOMNOrMYecKkMx npuemoB, obecneymBaroWmMx Hanbonee SKOHOMHOE
pacxo4oBaHNE SHEPropecypCcoB.

K noCTpoeHMo TeXHONOrMyecknx MpoLeccoB MOXHO CGOPMYyNMpPOBaTh crieaytoLlume
obobuwatowme TpedboBaHus:

1. Vicnonb3oBaTb pauMoHanbHOe KONMYECTBO LUMXTOBbLIX MaTepmnanos 1 TOMMAMBA, B T.4.
cogepxawmx ocobo onacHble anemMeHTbl (1 1 2 knacc onacHocCTw).

2. lobmBaTbCA MUHUMM3ALMM BCEX OTXOO0B U NX BTOPUYHOE UCMOSb30BaHMe.

3. YMeHbLuaTb pacxodbl 3HEPrMM Ha BCex aTanax TEXHONOMN.

OTn TpeboBaHMA BbINOHAKTCA 3a CYET:

1. HopmupoBaHusa cogepxaHus BpeAHbIX COEQUHEHWNI B LUMXTE U TONSINBE.

2. MNogbopa paunoHanbHbIX BEMUYMH PacXOAHbIX KOI(UUMEHTOB Cbipbsa, TOMNUBA,
NErnpyoLwmx 31EMeHTOB.

3. ObecnevyeHnss MMHMManbHOW TemnepaTypbl Npouecca, MUHUMANbHOrO BpPeEMEHU
NpOTEeKaHUs NpoLecca, YCTaHOBMNEHME pauMOHanbHON BENNYMHBI JAaBNEHUS.

4. OTpaboTkn onTmarbHbIX CXeM BeAeHWs npouecca.

5. Cos3paHnsi HenpepbiBHbIX MPOLECCOB, YMEHbLUAKLWMUX YUCIIO OCHOBHbIX U
BCMOMOraTesnbHbIX onepauun.

6. KoHTpons, aBTomaTnsaumm n mexaHumsauum npoLeccos.

7. Co3gaHnsa TEXHOMOrMYeckmx NpuemMoB Ansi U3BMEYEHUs] LIEHHbIX KOMMNOHEHTOB M3
TBEpPAbIX OTXOOOB M  BTOPMYHOTO  MCMOMb30BaHWS OTXOO4OB B MPOMbILWIIEHHOCTH,
CTpouTenbCcTBe, ObITY.

8. Pa3paboTkm MeHee 3HEeproEMKMX MaTtepuanoB Ansi MX UCMNONb30BaHUSA B
MaLUMHOCTPOEHUN, CTPOUTENBLCTBE, TPAHCMOpTe U T.4.

9. KoppekTnpoBku TEXHONOrMYeCcKnx napameTpoB ans YMEHbLUEHUSA
3HepronoTpebneHus.

AHanornyHele TpeboBaHMs MOXHO chopmynMpoBaTb U And obopyaoBaHUS:
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1. BeieHue npoueccoB B 3aKpbITbIX arperarax.

2. Hannuune B arperatax MMHUMAarbHOIO KONMYECTBA OCHOBHbLIX U BCMOMOraTenbHbIX
OTBEPCTUN.

3. Hannuune cneumanbHbIX YCTPOUCTB AN Nepefayu Cbiny4ymx Matepmuaros.

4. MNMpoekTnpoBaHMe MUHUMAaNbHOIO KONM4YecTBa egmHuL, obopyaoBaHusA AN BeAeHUs
npouecca.

5. CosgaHune arperaTtoB HenpepbIBHONO OEUCTBUS C MUHUMAarbHbIM KOIMYECTBOM
BCMoOMoraTesbHbIX YCTPOMCTB U MEeXaHWU3MOB ANA 3arpy3ku matepuanos, U meTtanna, BegeHuns
npoLiecca BbIrPy3K/M rOTOBOW NPOAYKLNN.

6. Pa3spaboTka HageXXHOro CourieHeHNs BCnoMoraTesibHbIX YCTPOMUCTB Y MEXaHU3MOB C
NPOMBbILLNEHHbIMU arperaTamu.

7. MOHTaX MWHUMANbHOrO KONMMYecTBa TensIoreHepupyrLwmx YCTPOUCTB U
obecneveHne HageXXHOW KOHCTPYKUNN ObIMOOTBOAALLNX TPAKTOB.

Hwke B kayectBe npumepa npuBoaumTCcs OBOOLLEHHBIA KOMMEKC MepornpusiTum,
KOTOpbIN B LLerIoM nokasblBaeT NoAxoAbl K aHeprocbepeXeHnto n oxpaHe okpyxaroLlen cpeabl
AN XMMUYECKON NPOMBbILLIIEHHOCTMW.

Bo-nepBbix, 3TO nogrotoBka matepuanos (rotaumnsa pyan, oborawieHne, nameHeHue
¢a30BOro COCTOSAHUS, NOBbILLIEHNE TeMNepaTypbl CaMoro Matepuarna) nyTem:

- ICNONb30BaHUA OTXOAALLErO Tenna OT TEXHOMNOrMYeCckux arperaTos;

- nogbopa onTMMarnbHbIX NapaMeTPoB TEXHOOMMYECKOro npoLecca;

- (hbopMMpOBaHUS LLUMXTOBbLIX MaTepmnasioB C BblaeneHue Tenna;

- repMeTM3aunmn obopyaoBaHus U OpraHNM3oBaHHOIO OTBOAA ra3os;

- noKanusauuum BpefHbIX coedunHeHun, obpasylowmxcs B npouecce MNoAroToBKU

MaTtepmarna K OCHOBHOMY TEXHOJIOrM4eCKoMy npoueccy.

Bo-BTOpbIX, MpuM oOpraHM3aumMm OCHOBHOIO TEXHOMOrMYeckoro npouecca, HYXHO
npeaycMoTpeTh:

1. MNMpoBegeHne NHBEHTapMU3aLmMmn BCcex TEMSOBbLIX OTX0A0B, 00pa3syoLLMXCA OTXOA0B U
MCTOYHMKOB 3arpsi3HeHUs BO3ayxa, yCTaHaBnMBas:

- MECTO nx obpasoBaHus;

- TeXHMYeckne napameTpbl 060pyaOBaHUS U TEXHONOMMN;

- TEXHUYECKME XapaKTePUCTUKN BCEX OTXOAOB,;

- BO3MOXHble MeTOoAbl U CnocoObl MX BTOPUYHOIO MCMOSIb30BAHUA MO PasfiNYHbIM

HanpaBneHWsIM.

2. CocTaBrieHne TEexXHONOrMYeCKUX MHCTPYKUMA n paspaboTka B HWUX OTAEMbHbIX
pasgenoB No 3HepProcbepexxeHno N oxpaHe cpebl C ykadaHMeM NPUEMOB paunoHanbHOro
MCNOMb30BaHMSA AHEPTMU U CnOCOBOB COXpaHEHMsI Ka4eCTBa OKpYKatoLen cpeabl.

3. Crtporas pernameHTaums TEXHOMOrMYEeCKMX napamMeTpoB, B MeEpBYK o4vepenpb,
onpeaensarwmx MUHMMAnNbHYKO TemnepaTtypy BedeHust npouecca W yCcTaHOBMEHUe
pauMoHanbHOM BenWYMHbLI  OaBfieHMss B arperate, 4to OygeT cnocobcTBoBaTb
3HeprocbepexxeHno N YMEHbLLEHUIO 3arpsA3HEHNS OKpY>KatoLLLEN cpeabl.

4. Ncnonb3oBaHue TensioHocuTenemn, obpasyomnxcst B TEXHOIOrMYeCcKoM npoLecce:

- Napa onsa BeAeHUs TeXHONOrM4yecknx onepauun,

- 06paboTkM pacTBOPOB.;

- NNaBrieHns PasnNUYHbIX CMecen;

- pasorpeBa o6opyaoBaHUs;
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- HarpeBa LWMXTOBbIX MaTepuarnoB U npeeBpalleHme ux B napoobpasHoe COCTOsIHME U

T.4.

- BblOensoLeroca rasa kak AOMOSHUTESNIbHOMO 3HEepPreTUYecKkoro MCTOYHMKA MNyTem

CXKuUraHus BOAOpOAa M OpraHMYecKuX CoeamMHEHUr, obpasyrowmnxca npu nNpoTeKkaHum

XUMNYECKMX peakLuni;

- rasa Kak TennoHocuTens npu npoBeaeHUN onpeneneHHbIX TEeXHOMNOrMYecKnx

onepauum;

- OpraHN4ecKnx OTXOAOB, FOKANM3yeMbIX NYTEM UX CXUraHUA B KaMEpPHbIX U APYrnx

nevax;

- Tensioro Bo3ayxa.

6. Wcnonb3oBaHwe Tenmna 39K30TEPMUYECKMX CMeCcen npu UX oxnaxgeHum ans
nogaepxaHua Heobxoanmon TemnepaTypbl NPOBeAeHUA npouecca B COOTBETCTBYHOLLMX
arperaTax.

7. Wcnonb3oBaHue Tenna  NOCTynawwWuxX  MatepuanioB Ha  nposedeHue
TEXHONOIMMYECKOoro npouecca npu HeobxoaMMoOCTN UX NPeABaPUTENBHOINO OXNaXKAEHUS.

8. Ncnonb3oBaHue Tenna nonynpoaykra B criydae ero oxnaxneHus.

9. Ncnonb3oBaHme Tenna KOHEYHbIX NPOAYKTOB MPU UX OXIaXaeHUMN.

10. CoBMeLLIEHNE TEXHOMNOMMYECKNX MPOLECCOB B Crlydae BO3MOXHOCTY yTUNn3aumm Tenna
LUMXTOBbIX ~MaTepuanioB W HanpaBfneHUM 3TOr0 Tenna Ha NpPOBEAEHME  OCHOBHOMO
TEXHOSOMMYECKOro npoLecca, B KOTOPOM Y4aCTBYyeT TakoM LUMXTOBbIA Matepuan, 4to BedeT K
NCKMIOYEHUIO TOMNMBA U3 TEXHOMOMMYECKOro LMKna.

11. Noabop TexHonornu, rae UCXoaHbI matepmnan obnagaeTt roproyMMn CBOMCTBaMMU U
NCXOAHbIM 311IEMEHTOM NPOBEAEHUSI TEXHOMNOMMN.

12. C6op nonyTtHoro rasa (N2, NHs, 1 1.4.) n ero BTOpu4yHoe y4yactne B XMMUYECKMX
npoueccax.

13. Vicnonb3oBaHue XMMU4YECKNX OTXO40B.

14. PaspaboTka TEXHONOrMYECKNX NPUEMOB MO YMEHbLLEHMIO 06pPa3oBaHMsS 1 SMUCCUN
BPEOHbIX COEQMHEHNI B OKPY>XKAIOLLYIO cpeay.

15 Jlokanusauus BpeaHblX BbIGpOCOB B aTMOCdEPY N BOOOEMBI.

4.2.4 PaumoHanbHbIN BbIOOP NCTOYHMKA SHEpPrun B arperarax,
onTMMMU3aumA npouecca ropeHus

Hanpumep, BHeApeHWe yCTaHOBOK 41181 BAYBaHUSA MNblfeyrosibHOrO TOMnMBa B AOMEHHbIE
neun. MNpumMeHeHe YCTaHOBKM BAYBaHWUS MbINEYroflbHOrO TOMMMBA MO3BONSAET 3HAYUTENBHO
CHWU3UTb Pacxof KOKca 1 NpMPOAHOro rasa, 4aCTUYHO 3aMEHMB UX SHEPTrEeTUHECKUM YIIeM, pacxon,
koToporo gocturaet 150—200 Kr/T yyryHa.

[locTaTOMHO  CyWEeCTBEHHbIM  MOTEHUWanom 3HeprocbepexeHuss obnagatT
TEXHOMOMMM  MNOBbLILWEHUS  u3fyyawuwen cnocobHocTn rasosoro chakena Ang
WHTEHCUdUKaALMN NPOLLECCOB B MPOMbBILWMEHHbIX MNeYyax WM KOTNax, MOCKOMbKY
HEeNnoCpeaCTBEHHO CHWXAKT pacxod MEepBUYHOrO TONMMBaA MpPU  CXUraHUK, KOTOpoOe
NPUMEHSAETCS NpakTUY4eCKm BO BCEX OTpacnsax npoMbiwneHHocTn. Hanpumep,
nogasngatoLLlee KONMYeCTBO NPOMBbILLSIEHHbIX NevYen paboTatoT Ha NpupoaHoM rase. Mpu ero
CXXuraHmm obpasyroTcsa AbIMOBbIE rasbl, B COCTaB KOTOPbIX BXOAAT npenmyiectBeHHo CO2
n H20. OHn obecneunBatoT nsnyyeHune akena B orpaHMY4EHHON YacTn CBETOBLIX BOJIH.
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3agaya coctout B TOM, 4TOObl yBENUUUTH Auanas3oH M3NyYeHWs U MNOBbICUTb
TennooTAavy ra3oB HarpeBaemomy Tenny. ATO MOXHO caenaTb 3a cYeT JOMNOSTHUTENbHOIo
M3Ny4YeHMa YacTuuamu yrrnepoa, KOTOpbl€ MOXHO MNOMyYMTb PasfoXeHWeM YacTu
NPUPOAHOro rasa npu BbICOKMX TemnepaTtypax M HegocTaTke Bo3ayxa Ha ropeHue. [Mpu
CXXUraHMM NPUPOAHOro ra3a pasfiM4yHOro coctaBa B T€X MM MHbIX TOMOYHbIX YCTPONCTBAX,
MOXHO JoBuTbCA cTeneHn YyepHoTbl pakena B npeaenax 0,2-0,9, 3a cyeT kapbGiopusaumm
dakena.

4.2.5 HenpousBoacCTBEHHbIE 3aTpaTbl 3HEePrun

[na CHWKeHNA usgepxek NpeanpuaTus Takke HeobXoaNMMO yYnTbiBaTb BO3MOXHOCTU
MOAEPHU3aLMN CaMUX MPOU3BOACTBEHHbIX MOMELLEHUA N 000pYya0OBaHUS BCNOMOraTesnbHbIX
Npoun3BoaCTB, OOBLEKTOB WHMPACTPYKTypbl. Hanpumep, BHeapeHWe 3HeproaddeKTMBHOro
OCBeLLEeHNS (B TOM YUCHe YNYHOro), CUCTEM MH(PpaKpaCHOro OTOMMEHNS, yTenneHme 3gaHnun
nT.o.

OnucaHHble B HacToslweM nogpasgene noaxodbl M MeToAdbl NO3BOMAKT BblAENUTb
HOT, cocTosAwyo B opraHM3auuMm onTUMaribHOro KOHTpPosns U ynpaBrieHUA CUCTEeMOM
noTpebneHns 3HeprMm U nNPOM3BOACTBEHHbLIM TMPOLECCOM C WCNOSfIb30BaHMEM
COBpEeMEeHHbIX CpeACcTB aBTOMaTU3aLuu.

4.3. Ucnonb3oBaHWe NOSIHOU BHYTPEHHEN 3Heprum

4.3.1 YTunusauua TensioBon aHeprum

TexHuyeckne pelueHMs MO3BONST YTUNN3NPOBaTb OPOCOBblE 3HEepreTU4eckune
MOTOKM TEXHONOMMYECKMX MNPOLLeCCOB, TEM CaMbIM CHWXasi noTpebreHne nepBUYHbIX
MOKYMHbIX 3HEPropecypcoB. YTUNN3NPOBaHbI MOTYT OblTb: TENNOBasi 3Heprus BblGPOCOB,
0TX0A0B, NPOAYKUUN, CUCTEM OXNaXOAeHUs1 FeHepupYyoLLEro Unn ne4yHoro o6opyaoBaHns
(8 T.4. paboTatollero nepuoauyeckun), XMMUYECKUX peakTopoB U npod. [Mpumepsl
MCTOYHWUKOB YTUNM3aL MM TEMNSIOBOW 3HEPTrUK NpuBeaeHbl B Tabnuue 4.3.
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Tabnuua 4.3 — BO3MOXHbl€ UCTOYHMKM TENMOTbI B NPOMbILLIIEHHOCTN U UX UCMNOSb30BaHMNE:
rasbl, TENSI0 MaTepnanos U OTXO40B

Bua . TennoBble oTxoAabl
TennoBou npouecc
npousBoACTBa M MmaTtepuansbl
MeTtannyprus
Kokcoxnmus HarpeB LWunxThbl KokcoBbli ras
HarpeB wunxTbl, oxnakgeHue
Arnomepauung P *a Arnorasbl
arnomeparta, HarpeB Bo3ayxa
lNpounsBoacTeo HarpeB WwunxTbl, oxnaxageHne
P A . P . A OTtxopswue rasbi
oKaTbILEen oKaTbILLEN
[omeHHoe HarpeB Bo3fgyxa, HarpeB 1 nnaeneHne | [OMEHHbIN ras, Tenno metanna,
NpPon3BOACTBO LUNXTbI, XMMUYECKNE peakLunn Tenno wnaka
CranennaBunbHOe NPOU3BOACTBO, B T.4.:
[bIMOBbI€ rasbl, TeNNo
HarpeB Bo3gyxa, Harpes v nnaeneHune
- MapTeH _ MeTanna, Tenno Lsaka, Tenno
LUNXTbI, NOArOTOBKA KOBLLUEN .
KOBLLIEWN, TEMNMO U3NOXHUL,
KoHBEpPTOpHbIN ras, Tensno
Harpes v nnaBneHue WnXThl, .
- KOHBEPTOP - KOBLUEW, TENSIO MeTanna, Tensno
NnoaroToBKa KOBLLEW
Lunaka, TENNO U3MNoXHUL
[bimMoBOW ras, Tenno meTtanna,
Harpes 1 nnaeneHvMe metanna, .
- anekTponeyu - TENNO Waka, Tenno KoBLUen,
00paboTKa KOBLUEWN, HArpeB LUNXThbI
TENnno M3noXxHuL
lNpokaTHOE
Harpes meTanna [bimoBbI€e rasbl
Npoun3BOACTBO
Tepmunyeckoe Harpes meTanna, oxnaxaeHue
[bimoBbI€e rasbl
Npoun3BOACTBO MeTanna
MawuHocTpoeHune
Harpes v nnaBneHue LWnxThl,
Mony4yeHwne BarpaHo4Hble rasbl,
noaroToBka BCMOMOraTesibHOro
yyryHa Tenno mMeTanna
obopynoBaHua
OTxopsawue rassbl,
KoBka meTanna Harpes meTanna AALL
Tenno metanna
Tepmunyeckoe HarpeB meTanna, oxnaxaeHue
OTtxopsiue rasbi
Npoun3BOACTBO MeTanna
[anbBaHM4eckoe
MoporpeB BaHHbI Map
Npoun3BOACTBO
OHepreTuka
MonyyeHune HarpeB koTnoB, NogrotToBka BoAbl, OTxopsawwume rasbl, 3ona
napa Harpes BO34yxa, neperpes napa Tonnmea
Wcnonb3oBaHue napa
pas3fiMyHOro AaBneHnsa n
MonyyeHune
- Temnepartypsbl, KOHAEHcaums
3Heprum
napa, cbpocHoe Tenso
rpagunpeH
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O BaXXHOCTK NUCNOSIb30BaHUSA AOMNOMHUTENBHbLIX UICTOYHUKOB Tena B NPOMBbILLNIEHHOCTHU
MOXHO TrOBOPWUTb MCXOA4SA, Hanpumep, U3 aHanusa Tennosoro ©GanaHca nNpou3BOACTBaA
anioMUHUA, KOTopbIn nokasan, 4Yto nodtm 50 % TennoBOW SHeprun TepseTcsa Wunu
pacceuBaeTcs B aTMocgepe.

Mpon3BoaCcTBO antOMUHUA — SHEProeMKUn npouecc. Ha npoMsBoACcTBO OAHOW TOHHbI
anwoMuHna pacxogyetca npyumepHo 15 MBT*4 aHeprun, B T.4. 12 MBT*4 Ha nnaBunbHble
arperatbl. [JONOMHUTENBHO NPUPOAHBLIA ra3 UCNOMb3YeTCs B PasfMyHbIX OOMOMHUTESbHbIX
TEeXHOMNornyecknx onepaumsx. '3eectHo, YTo CTOMMOCTb 3fIEKTPOIHEPIUM COCTaBISIET OKOSI0
40 % oT BCex 3aTpaT Ha NPOU3BOACTBO alitOMUHUA.

[MoaTomy, TennoBble OTXOAbl — 3TO BaXHbIN apryMeHT B YMEHbLLIEHUN 3TON BENUYMHDI,
a Takke B COKpalleHun obLuert CTOMMOCTM antoMUHNUA. TennoBble 0TX04bl B artOMUHUEBOM
npounssoacTee obpasyoTcsa B OCHOBHOM B npoLeccax nnaBfieHust U pasfiMBkKM MeTanna.
KomMnpeccopHble YCTaHOBKM SABNSAKOTCHA OOMOMAHUTESIbHBIM UCTOYHUKOM TEMMOBLIX MOTEpPb.
CnegyeT noMHUTb, 4TO nepen ckpybbepHon obpaboTkon rasbl crnegyet oxnaxnatb, T.e.
noHWXaTb ux Temnepatypy npumepHo ¢ 600 go 100°C.

B atom cnyyae o6GpasyeTcss OrpoMHbIA  TENnoOBOWM pe3epB, KOTOPbI  MOXHO
MCNONb30BaTb Kak HAa CaMOM NPeanpuaTUU, Tak U BHE ero.

B obuwem TennoBble noTepu obpasyroTcs:

- B KOHTYpax KOMMPECCOPHbIX YCTAHOBOK;

- npu OXNaXxaeHuu NUTbs BOOOW;

- npu oTBOAE ras3oB OT MPOMBbILLSIEHHbIX YCTAaHOBOK;

- OT ropsivnX NOBEPXHOCTEN NeYen N NMUTENHbIX YCTaHOBOK;

- NpWU KOHTPOIIE 32 TEXHONOMMYECKNMM onepaunamu;

- OT ropsi4NX CTEHOK MUKCEpa U APpYroro BCnoMoraTesisHoro obopygoBaHus;

- B Mpouecce pasfnuBk/M MeTanna;

- npy N3roTOBIEHUN BCNOMOraTesibHbIX MaTepunanos;

- C NoTepen aHepruu wnakamu, wiamamm, CTOMHbIMU BOAAMM.

TennoBble NOTOKM OT ropsvMx NOBEPXHOCTEN MeTannypruieckoro obopynoBaHusa Tak
Xe npeactaBngalT onpefeneHHbln nHTepec. Tennbli BO3a4yX, M3BMEKaeMbIX U3 pPasfnyHbIX
cekumn neun, cogepxut 4,1 MBT Tenna. TemnepaTtypa Takoro Bo3gyxa BOOMb BCEN neuyu
meHsieTca oT 400 go 600°C, a B peakux criydasax gocturaet 60nbLUMX BENUYNH.

Ecnu Bo3ayx cobupaTb B e4uHbIN KOSINEKTOP, MOXHO NOSTyYuMTb TEMNepaTypy He MeHee
300°C. lMpn nomowm paspaboTaHHbIX TEXHUYECKUX PELLUEHUIN, pamMn 0COBON KOHCTPYKLUN,
MOXHO NOSy4nTb JononHutensHo 2 MBT Tenna.

B obwem, nuTenHble yCTaHOBKU TEPAIOT 3HaAYMTENbHOE KonudecTBa Tenna. Takoe
Tenno npu pabote 10 yctaHOBOK B TeyeHue 24 yacoB coctasBut 4,2 MBT. Temnepatypa
OTBOAALMX TennoBbiX MOTOKOB MoxeT pgocturatb 600°C. Bo3MOXHO ucnonb3oBaTb, Kak
MUHUMYM 50 % 3Heprm ¢ NOMOLLbI TennoobMeHHMKOB, nornyvas AonofHuTensHO 2 MBT
aHepruun. MNMogobHoe npomssBoacTBO TpebyeT paboTbl 5 BO3AYLUHbLIX KOMMPECCOPOB, rae B
cucTteme oxnaxgeHust tepsietcsa okono 2,5 MBT tenna unun 22 teic. MBT*4 Tenna B rog.

Takum obpas3om, Ha OMNUCbIBAEMOM T[MMOTETMYECKOM 3aBOAE MPU MCMNOSIb30BaHUK
TENMnoBbIX MNOTOKOB MOXHO reHepupoBatb 10 MBT oHeprun. Ha npoMmbIWNeHHbIX
npeanpuaTUaX OOMNOSTHUTENbHOE YTUMM3NPOBAHHOE TENsI0 MOXHO HanpasnsaTb Ha NOAOrpeB
LUNXTbI; BO34yXa, rasa, nayLumx Ha ropeHue; Boabl 415 TEXHONOIMYECKUX HYXXA U T.4., O515 Yero
HY>KHO pa3paboTaTb KOMMNIIEKCHYO CXEMY ydeTa BCEX TEMNMOBbIX OTXOO0B.

71



UTC 48-2017

HedTenepepabaTtbiBalolwme 3aBoAbl TakkKe UMEKT 00bLEeKTbl, KOTOpble WHTEHCUBHO
oxnaxpgatTca. [lo aKkcnepTHbIM OUEHKaM Ha OAHOM 3aBofde Takoro npodung MOXHO
yTunuamposaTtb okosno 60 % Tenna c temnepatypon meHee 200°C. LinpkynsumoHHasa Boga
nmeet Ttemnepatypy o 100°C. OHa nuTaeT KoTenbHble ycTaHOBKW. Boga noctynaet ot
yCTaHOBOK MO 06paboTke Cbipon HeMTU, BaKyyMHbIX (PPaKLUMOHHbIX CUCTEM WU UMeeT
Temnepatypy 100-140°C, T.e. B npouecce TexHONOrM4Yeckoro uukna obpasyeTcs
napoBosiHasi CMecCb.

B uncne ycTponcTs, rae MOXHO yTUIIM3MpOoBaTh TEMNSO0, BXOAAT EMKOCTU MO NOSy4eHUIo
camon pasHoobpasHoOM npoaykuuu. OTO KepocuH, O6yTaH u apyrve cocTaBnsoLlme
HedpTexnmmuyeckoro npomssoactea. Npymepbl UICTOYHMKOB TEMMOBOW 3HEPruu npuBeaeHbl B
Tabnuue 4.4.

Tabnuua 4.4 — NpoMbILNEHHbIE UCTOYHUKN TENSOBOW 3HEPTUU

UcToUYHMKN TemnepaTtypa,°C
Hu3koTemnepaTypHble MCTOYHUKM Tenna

NapoBas koHAeHcauna 70-100
Bopooxnaxgaemble cuctemsi:

- NeYHble 3aCNOHKM 50—70

- BO3[yLUHblE KOMMPECCOopbI 45-100

- Hacocbl 45-65

- BO3[4YyLIHble KOHOANLMOHEPHI N XOSNIOOUNbHUKA 50-60
MNpouecchl 3aTBEpAEBaHMS 50-250
Mpouecchl oXxXmKeHns 50-250
Cywwunka, npouecchl NPUroTOBEHUS NULLN 110-250
>KnaokoCTHbIE KOHOEHCATOPbI 50-100
OxnaxgeHwne onop 50-100
OxnaxageHne cBapoYHbIX arperatoB 50-100
MH>XEKLUMOHHbIE (hOPMOBOYHbBIE MALLMHbI 50-100
O6xurosble neun 80-250
YcTaHOBKM (DOPMOBOYHBIX LLUTAMMNOB 80-250
KoHeuHble TBepAble NPOOYKThI 110-250
KoHeuHble Xuakme NpoayKThbl po 220
CyLlwunbHble YCTaHOBKM 110-250
Meun ona NpUroToBNeHNsa NPOAYKTOB PasfMyHOro HasHaYeHns 110-250
OKoHOMam3epbl 80-90
TennoobmeHHMKN 55-60
YCTaHOBKM Ky3HEYHOro NpeccoBoro 06opyaoBaHus 45-65
[dBuratenu BHyTPEHHEro cropaHus 80-140

CpeaHeTemnepaTypHble UCTOYHUKM Tenna

Bbonnep 250-500
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McTOYHUKNM TemnepaTtypa,°C
Ma3oTypOMHHasA ycTaHOBKa 400-600
Tepmudeckas nevb 400-660
CywwunbHas neyb 250-600
MNeyb Ans nonyyeHust kKatannsaTopos 440-600

BbICOKOTeMnepaTyprle UCTOYHUKU Tenna

Meyb ANs nonyyYeHWUs HUKens 1400-1700
Meyb ANs nonyyYeHus antoMUHUA 600-770
MNeyb Ans nonyyeHus LnHKa 770-1100
MNeyb Ana nonyyeHus megum 770-810
MapTeHoBcKas neyb 660-720
Meyb oNs nonyvyeHus LeMeHTa 640-750
CTteknoBapeHHas nedb 1000-1600
BopopoaHaa yctaHoBKa 660-1000
MycopocxkuratesnibHas neyb 600-1000

Kak crnegyeT mn3 paccmoTpeHus Ttabnuubl 4.4, nepevncrieHHble UCTOYHMKM Tenna B
NPOMbILLITIEHHOCTU MMEKT OrPOMHbIN 3HepreTudeckuin noteHunan. OH MOXeT ObiTb
MCNonb30BaH 4S5 HarpeBa CbipbeBbLIX MaTepuanos, rasa, Bo3ayxa.

N3BeCTHO, YTO Ha OAHOM M TOM e MPOMBILLIIEHHOM arperate MoXeT obpa3oBaTbCs Kak
BbICOKOTEMMEPATYPHLIN UCTOYHUK (Hanpumep, ObIMOBbIE rasbl), TaKk WU HU3KOTEMMEPaTYPHbIN
(Hanpumep, Boga Ans oxnaxaeHusi apMaTypbl neyen). B Hactosiwiee Bpemsi MCNONb30oBaHWE
BbICOKOTEMMEPATYPHbLIX SHEPrOHOCUTENEN Ha NPaKTUKe, Kak MpaBumo, yxe oTpabotaHo. OTo B
OCHOBHOM TEMSIO0OMEHHUKN Pa3fnMYHOM KOHCTPYKUMM ONF HarpeBa rasa, BO3dyxa, BoOApl.
BbicokonoTeHUmManbHy0 TENMOBYKD 3HEPTUO LienecoobpasHo Mcnonb3oBaTb B BuAe napa, T.e.
WCTOYHMKOM MNapa Ha MPOMbILLNEHHbIX NPEANPUATUAX OOIMKHbI ABMATLCA HE MapoBble KOTIbI, a
BbICOKOTEMMEpaTypHble TEXHOSOMMYECKUe arperaTbl.

Hanpumep, B P® no cratuctuke nuwb okono 30 % KoKca Ha KOKCOXMMWYECKOM
NpOn3BOACTBE TYLLUMTCHA CyXMM CNOCOOOM, B pesyrnbTaTe 3TOro omsmyeckasi TennoBas aHeprus
ropsvyero kokca ucnonb3yetcss He 6ornee 4Yem Ha 30 %. lNpuMeHeHMe Cyxoro TyLUEHUSA
NPUBOOUT K CHWXEHMIO MNOoTepb TennoBbix B3P ropsyero kokca, T.K. TenroBasi 3HEpPrus,
NonyYyeHHas UMPKYNMPYIOLWUMN rasamMu, UCNonb3yeTca Ansl BblpabOTKM napa B KOTNax-
ytunuaartopax (KY).

Ha poccuinckux meTannyprmyeckmx KombuHatax 3TOT nap He Bcerga MOSHOCTbHO
ncnonb3yeTcs Ans BblpaboTKN INEKTPOIHEPINN HA TENNOYTUNM3ALMOHHbBIX ANIEKTPOCTAHLMUAX
B CBS3U C HU3KMMK napameTpamu (4 MIMa, 440°C). XoT4, Hanpumep, Ha O4HOM OTEYECTBEHHOM
3aBoge cyuwectsyeT TYOC mowHocTbo 16 MBT ¢ TypbuHamu MNT-12-35/10 n P-4-35/15. 3a
pybexom akcnnyaTtupytotrca YCTK npousBoguTenbHOCTbO MO kokcy oT 50 go 260 T/v,
npoussogumMblin B pesdynbtate nap ¢ napametpamu 410-540°C wn 3,8-11,5 MIlla no3songet
BblpabaTbiBaTb OT 18 Ao 30 MBT 3nekTpMyYecko MOLLHOCTW.
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Ewe oanH npumep adpEKTUBHON YTUNM3ALUUM TEMMOBOW SHEPrMM — UCMNOSb30BaHNe
nogorpeToro nNpUPOAHOro rasa, YTO MOBbIWAET pe3ynbTaTUBHOCTb TEXHOSIOrMYecKoro
npouecca, WCKIYaeTcsl pacxoq BOAbl, OXMaXAaloLWen KOXyX Meyu, 4TO Tak Xe aAaeT
9KOHOMUIO IHEPreTUYECKMX CpeacTB, CBS3aHHbIX C nogaden BoAbl WM OOBeOeHUA ee 00
onpeneneHHoro kadecTtaa.

OueHka BNUAHWA nogorpeBa MPUPOAHOro rasa Ha Mpouecc ero ropeHust B oypme
AOMEHHOW Meyu nokasanu, 4To ¢ yBenudeHnem TemnepaTtypbl nogorpesa NpupoaHOro rasa Ha
Bxoge B notok aytba Ao 300°C cogepxaHve MeTaHa B CTpye rasa Ha BbIxoge u3 ypmbl
ymeHbluaetcs ¢ 3,1 go 2,2 %. lNogorpes npupogHoOro rasa gaeT BO3MOXHOCTb COKpPaTUTb
pacxof BoAbl Ha oxnaxaeHue AoMeHHol neun Ha 400 Tbic. M3 B rof,.

CyMmMapHOe COKpallleHne aHeprosaTtpaT Ha BbIMfIaBKy 4yryHa npu Moaorpese
npUpoaHoro rasa gocturaeTtca bnarogaps:

- COKpaLLleHWNIO NoTepb Tenna ¢ oxnaxgatowen BogoN BO3aYLWHbIX ypmM;

- COKpalLleHWo pacxoja rasa W, cnefosaTenbHO, 3aTparT Ha [obblyy yrns,

00paboTKy €ero B KOKCOBbIX Meyax W OYUCTKE KOKCOBOrO rasa B cneuuanbHbIX

YCTPOMWCTBAX;

- NOBbILLEHMIO MOMHOTLI CrOpaHNsa NPUPOLHOro rasa;

- YBENUYEHNIO CTEMEHM WUCMNOMb30BaHUA BoAopoda B pesynbrtate 6onee

pPaBHOMEPHOIO pacnpeaeneHuns No CEYEHMIO NeYu;

- 3a cuyeT yBenuyeHus tTemnepatypbl Aytbs Ha 130°C n nogorpeBa NpupogHOro

rasa Ha 200°C n 6onee pacxoa KOKCca B JOMEHHbIX Nevax MOXeT ObITb COKpalLleH Ha 71

Kr/T yyryHa.

CnenyeT OTMETUTb, YTO OTBOA W MOTEPs Tensa Oxnaxaalwen BoOOoW MPOUCXoauT B
MapTEHOBCKUX, HarpeBaTefbHbIX, 3MeKTPOo-, (PeppoCrnsiaBHbIX MNeYyax 4YepHoW MeTannypruu.
LaxTHble © nnaBunbHblE MNEYn LUBETHOW  MeETansnyprun, BarpaHkM  MalUMHOCTPOEHWS,
BbICOKOTEMMEPATYPHbIE NEYN XMMUYECKOTO 1 OPYrMX NPON3BOACTB Tak e TEepPSIHT CBOE TENSO 3a
cyeT oxnaxgeHus Bopon. [loaTomy, ecnM KX nomnble MNOBEPXHOCTU UCMOMb30BaTb Kak
HarpeBaTenbHbIA 3NIEMEHT, TOrAda MOXHO HarpeBaTb BO34yX W ras, UCNosb3yeMble Kak reHepaTop
Tenna B TexHonornyeckom npouecce. B tabnuuax 4.6—4.8 nokasaHbl noTepu Tenna B nevax c
oXraxxgaroLLlen BoAOW 1 NoTeHLman aHeprocbepexxeHnsa npy nx yTunmsauum.

Tabnuua 4.6 — NoTepu Tenna HarpesaTesbHbIMM NeYaMun NPOKaTHbIX CTAHOB C OXNaXaarowen
BOOOW

C CpegHee
PeArAA KONNYECTBO . y
npou3BoAUTENb MoTepu Tenna c oxnaxaaroLlen BOAOK
Meun HOCTb neyun n renna,
pu
v NOoAaHHOro B
XONOAHOWN
caake T/4ac fekb, Mr*Kkan/Jd | Ha 1 T TbiC. Kkan %
Mr*kkan/y
KpyrnHOCOPTHbIX
cTaroB (900—700) 60 20 6,0/3,0 100/50 30/15
JInctonpokaTtHbIX
cTaHoB (2800-2250) 50 30 7,012,0 140/40 23/7
CpenHecopTHbIX
craros (600-500) 40 20 3,75-2,25 93/56 19/11
MenkocopTHbIX
ctaHoB (400-250) 20 15 2,0/1,35 100/67 13/9
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MoTepu Tennac
oxnaxnagarowen sogonHa 1T MoTtepu Tenna, %
MeTanna, Mr'kkan/y
EmkocTb Mpoussoau-
neveir. T | TENIbHOCTL Ha 3NeMeHT, Ha SNeMEHT,
’ neun, T/uac nepeBeaeHHbI Ha nepeBeAeHHbIN Ha
Ha neyb Ha neyb napoucnapu-
napoucnapuTenbH
TenbHoe
oe oxnaxaeHune

oxnaxpgeHue

35 5 0,29 0,24 17,0 13,9

50 6,3 0,24 0,19 16,0 12,4

70 8,0 0,2 0,16 13,8 11,0

90 9,7 0,29 0,25 21,0 17,8

125 12,6 0,23 0,19 17,8 14,7

Tabnunua 4.8 — Tlpuxog Tenna M NOTEPU €ro C oxnaxgawuwenhn BOAOW ANs rasoBblX

MapTEHOBCKNX NeYven

Mpuxopn Tenna ¢ .
MoTepwu Tenna c oxnaxaaroLlen MoTepwu Tenna,
TOMNUBOM, o y
Kkkan/y BOOOWN, KKan/y ()

- o Ha 1 T meTanna o

s 3 4
3 3 3
= [T [0 tlg.
A 5 2 5 X
5 @ o @ o
2 2 a8 8 a3
- | £ c I I c I
s" : (] ® - A ) A - A
5 2 = g 7o 339 3 3
= c o oo o
e s © S EE FIFs E -
= (=4 I = I = I I ST I s
) o S o 2o oo0 2o
- m s s ) =2 ® A =g I = ©
() ) T - T O Cc T 0 0L § T o0 C
o s o o c o [} C OO A E O
; 8. o - = o = = (3} 8_ = E C o =
z = 3 S| g| g8 |8 |$288 | @ g
35 4.8 7,8 1,8 | 2,15 1,83 0,50 0,43 27,6 23,6
50 5,5 8,8 16 | 2,28 1,99 0,42 0,36 26,0 22,6
70 7,1 10,6 15 | 249 2,15 0,35 0,29 23,6 20,0
90 8,6 12,0 1,4 | 3,70 3,22 0,43 0,37 31,0 27,0
125 12,6 15,1 1,2 | 3,89 3,29 0,81 0,26 25,6 21,8
185 16,6 19,1 1,15 | 4,15 3,41 0,25 0,20 21,6 17,9
250 19,4 21,4 1,1 | 4,25 3,44 0,22 0,18 20,0 16,1
370 27,4 27,4 1,0 | 4,79 3,72 0,17 0,14 17,3 13,6
500 36,8 33,0 0,9 | 5,02 3,88 0,14 0,11 15,2 11,8
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[laxxe npu nepeBode oOxnaxgeHusa neyvyen Ha napoucnapuTenbHoe, noTepu Tenna
cocTtaBnsaoT 0o 25 %. Takum obpasom, Tensio, YyHOCMMOE OXfiaxgaeMon BOAOW, SABMASETCA
AOMNOSTHUTENBHBIM UCTOYHMKOM AN HarpeBa MaTepuanos, MCNOMb3yeMbIX B TEXHONOMMYECKOM
LmKne.

Tabnuua 4.9 — YTunusaumna TennoBon 3Heprum B meTtannyprum

KauyecTBeHHas xapakTrepucTuka o6bekTa,
obycnaBnuBaroLas ero BbICOKYI 3HepPreTU4ecKyro
achpeKkTUBHOCTbL

OHeproadpeKkTuBHbIE
00BEeKTbl U TeXHONOorMm

Hanbonee addekTnBHas yTunusaumsi BTOPUYHBLIX 3Heprope-
CYPCOB 3a cYeT HarpeBa AyTbs AN AOMEHHbIX Neyeit C MOMOLLbIO

Bnok Bo3gyxoHarpeBsaTenem CMeCV TMPUPOAHOTO W MOMYTHbIX MeTannypruyeckux rasos
OOMEHHOM neyun (OOMeHHBbIN,  KOKCOBbIN);  (CHWXeHWe YyAernbHOro pacxopa
YCITOBHOrO TOMNMBA Ha ThiC. KyD. M ayTbsa Ao 72-80 kr y.T./ThIC.
Ky6. M)
AddekTBHas yTunusauus TEXHOMNOrM4eckoro Tenna
YcTaHoBKa Cyxoro TyLleHUs packaneHHOro Kokca ans BbipaboTku napa, ¢ nocneayLwmum ero
KoKkca MCMNONb30BaHMEM Ha TEXHOMOTMYeckue Hyxabl unu ans

NPON3BOACTBA 3NEKTPO3HEPrum

YcTaHoBKa Ans ytunmsaumm
Tenna packaneHHOro JOMeHHOro
N KOHBEPTEPHOrO LLINakKa,
OTXOAALUNX AbIMOBbIX ra3os,
TOMIMBHbIX ra30B UM
BTOPWUYHOro napa

MonesHoe “cnonb3oBaHne TEXHOOrMYECKoro Tenna
packaneHHOro [OOMEHHOro WM KOHBEpPTEepHOro Lunaka Ans
BblpaboTKM Napa unv TennoBOW 3HEPTUM, C NOCMEAYOLUM ero
NCMONb30OBAHMEM  Ha  TEXHONOMMYECKME  HYXAbl UMK
MPOV3BOACTBA ANEKTPO3HEPTUN

YTnnusaumna tenna ObIMOBbIX ra3os aneKTpocTanennaBniibHbIX

YcTaHoBKW, NpeAHa3Ha4YeHHble neyvemn ncnonb3oBaHue ra3oKMCNopPOAHbIX ropesnok,
Ansa ytmnusaumm tenna aBTOMaTUYECKNX YCTPOWCTB nepenycka 3NeKTpoaoB,
OTXOAALUMX ra3oB MUHUMM3ALUN BPEMEHWN 3arpy3ku LUMXTOBbLIX MaTepuanoB WU
anekTpocTanennaBuibHbIX aBToMaTM3aumMn npouecca BeaeHus nnaBku (YAenbHbIA pacxon
neyen 3MEKTPO3HEPINN Ha TOHHY BbIiNNaBfeHHOW cTann Ha 15-25 %
HUXe)

YcTaHoBKa ong ytunusauuu CHwmxeHue pacxoga rasoobpasHoro n TBepaoro Tonnmea 3a cyeT
oTxoAsLero Tenna yTUnM3auuu Tenna ropsyero arnomepara v nogayu HarpeToro
arnomMepauVoHHbIX MaLLVH 1 BO3yxa OT oOxnagurtens arnoMmeparta B CrOM LUMXTbl U Ha
oxraguTernen arnomepara noAorpes BO3ayxa ropeHus

Mcnonb3oBaHne BTOPWMYHOrO MeTannypruyeckoro rasa B
KayecTBe TOMMMBA OIS CHWXKEHWs pacxoda NpUpoOHOro rasa
BMECTO CXKWUraHus Ha CBeYax, yTununsauus Tenna KoHBepTEPHOro
rasa nsi BblpaboTKM TEMN0BON 1 3M1EeKTPUYECKOWN SHEPTUn

YcTtaHoBka no cbopy, XpaHeHu o
N TpaHCNOPTUPOBKE
KOHBEpPTEpPHOro rasa

YcTaHoBKka yTunusauum Tenna
OTXOASALWMX ra3oB nevemn
npoun3BoAcTBa heppocniaBos

YTunusaumsa Tenna [AbIMOBbIX [a30B Meyen npousBoacTBa
deppocnnaBoB C BbIpabOTKON TENTOBON 3HEPIn
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AHeproadheKTuBHLIE
06 BbEKTbI U TEXHONOrMm

KayecTBeHHas xapaKkTepucTuka oobekTa,
obycnaBnuBawLas ero BbICOKYI 3HepreTu4ecKytro
3thpeKkTUBHOCTbL

YCTaHOBKM KOMMaKoBbIX NeYven
TepmMoobpaboTku npokaTta
TpaHcOpMaTOpPHbIX 1
yrnepoancTbiX Mapok cTann B
BOAOPOAHON U a30To-
BOOOpPOAHOM aTMocdepe

CywectBeHHO 6onee adeKkTMBHbIN  HarpeB  3aroTOBOK
(pynoHOB) 3a cYeT MCMNOJIb30BaHUS HarpeBaTernen U roperiok,
CUCTEM OXNaXOeHus U aBTomaTmsauuun, Tenrnou3oNnSALMOHHBIX
MaTepuanoB N KOHCTPYKTUBHbLIX PELUEHUI B CPaBHEHMM C NeYamm
npegbigyLiero nokonenus tTuna CIrB

YcTaHoBKM NSt NPOU3BOACTBA
N3BECTU U JonomMuTa ¢
NoaorpeBOM Cbipbst

oTXoaAWnMMN ObIMOBbIMU ra3aMin

YTunusauma Tenna [AbIMOBbIX ra3oB Me4ven npon3BoacTBa
n3sBectn, ponomMmunta AOna nogorpeBa WUCXOOHOIo Cbipbd WU
CHMXEeHUA pacxoga Tonimea Ha Npon3BoACcTBO NpoayKunn

HOro Tuna ans ooxura CblIpbIX
Xene3opyaHblX oKaTbILen.

O6xuroeas malllMHa KOHBeENep-

Mpon3BOACTBO  Xenes3opyaHblX  oKaTblWen,  ABMASALLNXCS
CblpbeBbIM MaTepuanom Ans NpovM3BoACTBa YyryHa B JOMEHHOM
neyn c pacxogom razoobpasHoro Tonnmea He 6onee 11 kryT/T

Meyun HarpeBaTenbHbIE U
TepMuyeckme

Bobicokne nokasatenun aHeproaddekTMBHOCTU obecneymBaloTCs
cneayroLmnMN KOHCTPYKTUBHBIMU OCOBEHHOCTAMM COBPEMEHHbIX
HarpeBaTernbHbIX NeYen:

—  MPUMEHEHNEM COBPEMEHHbIX FOPENOYHbIX YCTPONCTB;
—  MPUMEHEHWEM CUCTEM aBTOMATM3aL MW,
—  MNCNOSb30BaHMEM BbICOKOI((EKTUBHBLIX MU30NMPYHOLLNX
mMaTepuanoB yTEPOBKY;
—  COKpalleHVeM OANUTENbHOCTU HarpeBa 3aroToBOK;
—  HarpeBom Bo3ayxa ropeHunsa go 500 °C B pekynepaTope;
— onTUManbHbIM pacnpegeneHneM TensioBON MOLLHOCTM
neyun no 3o0Ham Npw Harpese MeTanna;
— obecneyeHeM BbICOKOW ra3onsioTHOCTU Neyu;
—  CHwxXeHweM yrapa metanna go 0,7 %;
— obecneyeHMeM paBHOMEPHOro HarpeBa cnsiboB no
TOSLUHE W LUMPUHE.
YaenbHbI pacxod ra3oo0pasHoro Tonfnea Ha HarpeB 3aroTOBKM
He 6onee 55 kr y.T./T

4.3.2 ACTOYHUKN HU3KONOTEHLMarbHOW 3Heprum

MCTOYHMKN HM3KONOTEHLMANbHOM SHEPTNN OT MHOXECTBA TEXHONOMMYECKMX arperaTtoB
noKa He HaLLMW LUMPOKOTro NPUMEHEHUS B MPOMbILLIEHHOCTW. OTO TENMO BOAbI, OXNaxaatoLllemn
apmaTtypy neyen, Tenno BHELLUHEN MNOBEPXHOCTM Mneyven, Tenno BO34YLUHbIX MOTOKOB,
LMPKYNUPYHOLLMX B MEXNEYHOM NPOCTPaHCTBE.

OHepreTuyeckne o00ObeKTbl cbOpacbiBalOT Tenno BOAbl, KOTOpasa oxnaxgaeTcs Ha

rpagupHsXx,

noctynaetr B OOOPOTHbIE CUCTEMbI BOAbl W TensocHabXeHus.

BonbLuoe

KONnnM4yecTBO BCrnomMoraTtesrnibHoro O60py,D,OBaHMFI B MeTannyprmim, MallMHOCTPOEHUN, XUMUWN,
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MMEIOLLYIO BbICOKYIO TEeMNepaTypy CTEHOK, OXIaXaalTCa Ha BO3ayxe, UX Tenno paccenBaeTcy
B aTMocdepe. ITO pas3nMBOYHbIE KOBLUK, (hOPMbI AN 3aTBEpAeBaHUSA MeTanna v T.4.

3HauuTenbHble TennoBble MOTOKM OBpasyloTCA MpU OCTbIBAHUU MPOMEXYTOYHOW U
KOHEYHOW NPOAYKUUK, NPU OCTbIBAHUWU XUAKUX U TBEpAbIX OTXOLOB NPOU3BOACTBA (LUNakw,
wnambl). VIx Tenno noka He yTunmsanpyeTca B MNOSIHON Mepe.

Bornblwoe KonNMYecTtBo MNPOU3BOACTBEHHbLIX ras3oB (opmMupyeTcs B XMMWUYECKOW
npombiwneHHocTn. OHM Hepenko BbliGpachbiBaloTCA B aTMocdepy, OTAaBass CBOe Tenno
oKkpyxatowemMy Bo3gyxy. Heobxogumo obpaliaTe BHUMaHWE Ha HU3KOMOTEHUuanbHOe Tenno
3HepreTnyeckoro obopygoBaHus.

OHo obpasyetcsa npu paboTe HacocoB, KOMMPECCOPOB, ABUraTtenen BHYTPEHHEro
cropaHusi, rasoBblx TypOWH, OTAeNbHble KOHCTPYKUUW KOTOPbIX TpebykT oxnaxaeHusd. B
KayecTBe XxflafareHTOB MCMNosib3yeTca Boda, BO34yX, Macro, Xumuyeckme cmecu. WX
TemnepaTypa HeBbICOKA, O4HAKO Takoe Temnso MOXHO UCMOMb30BaTh B NPaKTUYECKNX Liensx.

B psge cnydaeB Boga siBNAETCS y4aCTHULEN TEXHONOMMYeckoro npouecca. Hanpumep,
rmgpocbms B npokaTHOM npoussoacTBe. OHa HarpeBaeTcss UM cOpacbiBaeTcss B
NPOM3BOACTBEHHYIKD CETb — €ee Tenno uernecoobpasHo yTunuanposaTb. [lpn Tepmuyeckon
obpaboTke MeTanna, pasgeneHve cMecen B HegpTeXMMnM, U3BrevYeHne oTAesbHbIX KOMMOHEHTOB
M3 cMece B XMMUYECKOM MNpomn3BoacTBE 0bpasyeTcsi HM3KOoMoTeHumanbHoe Tenno. W Takux
NPUMEPOB MOXHO NPOBECTU MHOTO.

Tennosbie Hacocbl — OOHO U3 CPeACTB, Jalouwee BO3MOXHOCTb yTuUnusauum tenna
TEeNnnoBbIX OTXO4OB, B NEPBYK oyepedb — C HWU3KOW TemnepaTypon. [Ans TennoHacOCHbIX
YCTaHOBOK MOTYT ObITb MCNOJSIb30BaHbl Pa3fIyHble UICTOYHUKN SHEPTUU: HU3KONOTEHUManbHble
B3P B BMae napa n ropsiien Boabl, obpaTHas ceTeBasi Bo4a CUCTEM TennocHabXeHus,
yxogsiuime rasbl KOTFIOB M TEXHONOMMYECKUX arperatoB, CTOYHbIE BOAbl, MOpPCKas U peyHas
BOAA, FPYHT U FPYHTOBbIE BOAbI U T.A.

Hanbonee adpcektmBHo THY MOryT npUMEHSTBCS NpU  3aMEHEe  BOOOIPEMNHbIX
anekTpokoTnos. KoadduumeHT TpaHcdopmaummn MoLHbIx THY HaxoguTes B guanasoHe 2,5-5.

CyLecTByeT MHOXECTBO NpumMepoB ncnonb3osaHms THY Ha npouaBoacTtee. Jletom ans
obecneveHns 3agaHHOW TemMnepaTypbl 0OpaTHOM BOAbI U KOKCOBOrO rasa B NeTHUM nepuog,
3MMon — anga paboTbl B cucteme TennocHabxeHna komomHaTta. ACTOYHUKOM SHeprnm onst HAX
MOXeT aBnaTbcsd BOP KOkcOXMMmMYeckoro npomsBOACTBaA, 3HAYUTENbHAA 4YacTb KOTOPOro
ncnonb3yeTcs HeaEKTUBHO, a B NETHUIM nepuo BonbLlen YacTbio TeEPSETCA.

[pyron npumep: Ha O4HOM U3 NPeanpUATUA CTEKOSIbHOW NPOMBbILLFIEHHOCTU TEMNSI0BON
HacoC MCMnosib3yeT TensioBble OTXOAbl OT JIMHMM BO3A4YLUHbLIX KOMMpeccopoB. [lony4vyeHHoe
TEnno Ncnonb3yeTcsa Ans CHabXeHns NPON3BOACTBEHHbLIX Y4AaCTKOB ropsidyen BOAOW U Apyrnx
uenen. B pesynbTaTe 3Ha4YMTENBbHO COKpaLLaeTcs UICNoNb3oBaHWe npupoaHoro rasa. CosgaHa
UMPKYNAUMOHHAA BoAsHas cucTema, rge Tenno BoAbl UCMONb3yeTcd B ucnapuTerne.
Oxnaxgaemasa Boa HanpasfisieTCHa K BO34YLUHOMY KOMMNPECCopy.

BTopon npouecc — obopoTHasa Boga No4BOAUTCS K KOHAEHCATOPY TEMSIOBOro Hacoca 1
yBenuuMBaeT TemnepaTtypy ropadern BoAbl AN OTAENOYHbIX paboT  CTEeKOSIbHOro
npoun3BoacTBa.

TennoBble HACOCbI MOTYT UCMNOMb30BaTLCH U B SHEPreTuke, Hanpumep, Ans peLeHus
npobnembl CHWXeHMA 3PPEKTUBHOCTM paboTbl napora3oBbix ycTtaHoBok (MMY) B neTtHee
BpemMsa (M3-3a NageHuMs MOLLHOCTU ra3oTypbuHHonm ycTtaHoBkM ([[TY) npu  BbICOKMX
TemnepaTypax Hapy>XHOro Bosfyxa, NoctynarLero B KOMNPeccop) MOXHO MUCMNONb30BaTh B
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cUCTEME OXNaXAeHMs1 KOMNPECCOPHOro Bo3ayxa abcopOLUMOHHBIN BPOMUCTONNTUEBDLIN HAacoC
(ABTH).

B tennbin nepuon roga ABTH nepeBoasTt B pexmm abcopOUMOHHOM XONOAUNbHOW
MawuHbl (ABXM), a B oTonuTEerNbHbLIN CE30H — B pexum TensnioBoro Hacoca (ABTH). Hacoc
paboTaeT 3a CHET TEMSIOBON AHEPINN, KPYTITOrOAMYHO OTBOAUMOM OT CXKaToro Bo3ayxa (Mexay
CTYNeHAMM KoMnpeccopa).

B pexume ABXM 370 nosBondeTr nonyydnTb ABa TEMfOBbIX MOTOKA: OXfaxgeHue
BO3yXa Ha BXo4e B KOMMNPEeccop M NoAorpeB TOMSIMBHOMO rasa, ropsiyen Boabl. B 3umHee
BpeMsi BO3QyX Ha BXO4E B KOMMPECCOP HYXXOAeTCsA HE B OXNaXXAEeHUK, a, HanpoTuB, B Harpeee
ANs npegoTBpalleHns obpasoBaHUa MHEA U Haneaun BO BXOAHOM naTtpybke. B pesynbrate
paboThbl NO TakoM cxeMe noresHas MowHocTb ' TY yBennumBaeTtcs Ha 23 % (oTHocuT.), a K4
— Ha 4,6 % (oTHoOCKT.).

Mpn yBenuyeHnn TemnepaTypbl aTMOCqepHoro Bo3dyxa W BkAwveHun ABXM
MoLHOCTb M KIM[ yCTaHOBKM HE TOMBbKO HEe CHMXAKTCH, Kak 3To 00bI4HO HabngaeTcs y Bcex
'TY, a HanpoTuKB, yBENNYNBAIOTCS.

Takke TennoBble HAcOCbl 3MPAPEKTMBHO WCMNOMNb30oBaTb [AONS  OTOMMEHUs Kak
NPON3BOACTBEHHbBIX MOMELLEHMA, Tak M OOBEKTOB 3a npefenamu npeanpuatnd, npu
pasmewieHnn THY Ha obbektax u obecnevyeHum HU3KONOTEeHUMarnbHbIM TensioMm. Takoe
pelleHne no3BOnseT He TOMbKO YTUAM3NPOBATb TEMNSIOBbIE OTXOAbl, HO U WCKIKOYUTL UK
COKpaTUTb 3aTpaTbl Ha CcO34aHMe W 3JKCnnyaTtauui  OOMOMAHUTESNbHBIX  UCTOYHUKOB
TennocHabxeHus.

4.3.3 Ucnonb3oBaHue CKpbITOU TennoTbl ha3oBOro nepexona u
3HEepPrnn XMMMU4YeCcKnx peakumm

[MapoucnaputenbHOEe OXNaXXAeHue pasfiMyHbIX KOHCTPYKUWMIA BbICOKOTEMMEPATYPHbIX
arperatoB — 3TO YHUKasbHbIAN CNOCOO0, AalOLWMi BO3MOXKHOCTb NOMyYaTb nap, 04HOBPEMEHHO
oxnaxaas pasfundHble getanu nevyen.

B cnyyae wvcnapuTenbHOro oXxnaxgeHwsa neyen WUCMNonb3yeTcs CKpbiTas TensoTta
napoobpasoBaHus Ans 0TBOAA Tenna OT oxNaxaaemblx aetanen. XonogHas oxnaxagarowias
BOJA 3aMEHsIeTCHA KuMMALen napoBOASIHOW CMeECbo, KOI(MUUMEHT TennooTaadn KOTOopow
3HAYUTESNBLHO BbILLE.

Co3paeTca BO3MOXHOCTb CO34aBaTb pPa3fMyHble SHEPreTUYecKne UWKNbl Mpu
NCNOSIb30BaHUN NapouCnapuTENbHOro oxnaxaeHna getanen neden. NapoucnaputenbHoe
oxraxaeHue gaeT BO3MOXHOCTb MOMyYMTb Nap B MeTannyprun, MalMHOCTPOEHUN, XUMUMU,
TaMm, rge BedyTCca TEeXHOSNIOrMYyeckne MnpoLecchbl C BbICOKMM TeMrepaTypHbIM YPOBHEM.
ArperaTbl, rAe MOXHO oXnaxgaTb AeTanu U noryvatb nap, 4OCTaTO4HO pa3HoobpasHbl. ITO
neyn KuUnswero Ccrnosi CEepHOKUCIOTHOrO MPOU3BOACTBA; [OOMEHHbIe, MapTEeHOBCKME
3NEKTPONneyYn YepHom MeTannypruu; WaxTHble, NnaBuibHble, (PbIOMUHIOBLIE MeYn LBETHON
MeTannyprum; BarpaHkm B MallMHOCTPOEHUN U T.4.

Mony4aTb Nap MOXHO MNpU OXNaXXAeHUU BbICOKOTEMMEPATYPHbIX ra3oB, Hanpumep,
KOHBEPTOPHbIX B YepHOW MeTannypruun. Nap npakTnyeckn nonyyaeTcs Npu oxXnaxageHum Bcex
BHELLHNX MOBEPXHOCTEM BbICOKOTEMMNEPATYPHbIX arperatoB. [lap ob6pasyetca npu
oxnaxaeHuu WaxTbl  OOMEHHbIX  Nevewn, dypMeHHbIX  NpnbopoB., KrnanaHoB
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BO3gyxoHarpesaTtenien. B mMapTeHOBCKMM Mneyax WMCTOYHMKOM Mapa SABMSATCH KECCOHbI,
natoBble 6anku, pambl, rae Boga ucnapsieTcst Npu NpOXoXKAeHUN aTUX aeTanen.

B meToauuyeckux nevyax npokaTHOro nNPOM3BOACTBA CUCTEMaAMWM NapoucnapeHust
3ae1CTBOBaHbl OMOpHble Tpybbl, NaTtoBas Ganka. BarpaHku galoT nap npu oxnaxaeHum nx
Wwaxr. YTunmsaupoBaTb MOXHO W  KOHOEHcaT, Hanpumep, YCTaHOBKA  MapoBbIX
KOHAEHCATOOTBOAYMKOB Ha rasoHarpeBaTterie KoKCoBbix 6atapen ¢ obecnevyeHnem Bo3Bparta
KOoHOeHcaTa pfaeT 3Heprocbeperatowmn adpdekt 12 MIDx/T kokca (nap). [Mpumepsl
TEXHOSTOrMYECKNX MCTOYHNKOB Napa B OTpachsix NPOMbILLSIEHHOCTM NpuBeaeHbl B Tabnvue 4.5.

Tabnuua 4.5 — VICTOYHUKKM BblgenNeHnsa napa M BO3MOXHOIMO MCMNOSIb30BaHUA B PasfinyHbIX
TEXHOSOrnsIX, B TOM Y1cne napovcnapuTtenibHoe oxnaxaeHue

KoHeuHbIN npoaykKT

Xumunyeckasa coopmyna

BbigeneHune n ucnonb3oBaHue

PaanoxeHne NaHCO; npu Temnepatype

Cona NazCOs 175°C, cywka
(NH4)2SO4
Cynbdat ammoHus (aKx3oTEepmUuyeckas BakyymHasq Bbinapka, cyLuka
peakums)
docaTtbl: HaTpUs 1 Na,HPO. HarpeB cmecu, BakyymHasi

npyrve

Kpuctannmsauua, CyLuka

LinaHncTein BOOOpPOA

HCN c yyactrem NHs

MonyyeHre BTOPUYHbLIX SHEPrOPECYpPCOB

Cywka, TemnepaTtypa OCHOBHOIo

AkpunoHnTpun CsHsN ¢ yyactnem NH
P P P ey * npouecca 400°C
. . TemnepaTtypa npouecca 100°C,
XIMOPUCTbIA aMMOHUI NH4CI Mnepartypa npou
BaKyyMHasi Kpuctannuaaums, CyLKka
- . Moporpes pacTtBopa go 100°C,
XnopucTbIn Kanum KCI AOTPeS pacTsopa A
BaKyyMHasi Kpuctannuaaums, CyLKka
Te °
MoueBnHa i mnepatypa npouecca 190°C B
aBTOKNaBe, KpucTannmaaums
dTopucTada kucnoTta HF Map Ha TexHn4eckne Hyxabl

KaycTtuyeckas coga

NaOH c yyactnem Na,CO3

Mpouecc ncnapeHus

Cynbdart HaTpus

Na>SO4

Mo ogHoMy 13 BapyaHTOB TEXHOMOMM
KpUcTannusauusi, cyluka

Xpomat 1 gnxpomart

NazcrO4, NazCr204

Kpuctannusaums, cywka

coapbl
HarpeB aBTOknaBa, Kpuctannmsaums,
Cynbdart HaTpus Na>S203 P P H
cyLuka
- HarpeB peakTopa, BbinapuBaHue,
YKCYCHbIN aHrnapug C4HesO3 pes P P P
KOHAeHcaums
Temnepart n 105°C, n
Cynbart antomMmHus Alx(SO4)3 emneparypa npouecca 105°C, npouece

ncnapeHus
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lNpodomkeHue mabnuubl 4.5

KoHe4HbIW npoayKT

Xumunyeckas chopmyna

BbiaeneHune n ucnonb3oBaHue

KapboHat 6apwus BaCOs Kpuctannusaums, cywka
BopHasi k1enoTa HsBOs MogorpeB KOMMOHEHTOB, BakyyMHas
KpucTtannusauyus
Ceposonopon HoS MonyyeHne napoobpasHbIX BELLECTB Npu
CXKUraHum
Bogopon H> Map ona nposedeHus npotecca
XNopucTbIn HaTpUn NacCl Mpouecc Bbinapku
Conun 6poma KBr lMpokannBaHue, ynapvsaHue
BpoMncTbIn aMMOHUI NH4Br YnapuBaHue, oxnaxaneHue
Conu roga KJ Map Ha oTorpeB arperata, BblnapuBaHune
B 3aBMcuMOCTM OT BapuaHTa
Conu marHus TEXHOSOMNMN:
HarpeB, NpoKanMBaHue oKUK
Conm Gapus: NaBOs Kpuctannuaaums, cywka
kapboHaT HaTpus
Mupocynbgat HaTpusa Na2S20s
Harpes napowm, Bbinapka
TuocynbdaTt HaTpus Na2S203
CynbcaTt aMMoHUSA (NH4)2S203 Bbinapka B Bakyyme
lMnasukoBas Kncnota HsAlFs HarpeB, BakyymnpoBaHue, cyLlka
ApceHaT Kanbuus Ca(AsO2), Harpes go 50°C, cywika
ApceHaT HaTpusa NaZHAASO3 Harpes, ynapvnBaHue, cyLika
Y Y Na3AsO4 pes, ynap » CY
OKona MbiLLbSIKa AS,0% lMoporpes, BakyymupoBaHue,
GunbTpaums, cyLuka
MbiWwbakoBas kucnota H3AsO4 Moporpes, Bakyymmuposanme,
GunbTpaums, cyLuka
MmapaT Kanbums Ca(OH). Harpes
LinaHncTbIn HaTpui NaCN Harpes, kpuctannuaauus, cyLuka
HarpeB KOMMNOHEHTOB, NOAOrPEB,
OpTodhocoat HaTpus NaszPO. CMELLEHME
CynbdaT antoMuHua Al(SO4)3 Mogorpes, ncnapexHune
AHUNWH CeHsNH2 Harpes aBToknaBa
bytunauerar CH3COOC, Harpes peakTtopa napom t = 90°C

C y4éTom onucaHHbIX B JaHHOM noapasaene nogxoaos, K HAT moryT 6bITb OTHECEHbI
ans npeanpuvATUN, rae 3To NPUMEHUMO:
- yTUnusaumsi TensioBoM 3HeprMun BbIOPOCOB, OTXOAOB, NPOAYKLUUMU, CUCTEM

oxnaxageHwus,

- onTuMuIauuun

TepMoaonHaMn4yeCckKkunx

napameTpoB

npomn3BoaCTBeHHOro

npouecca, B TOM Y1cCrie Tension3onsaumm o6bLeKToB € NOBbILLEHHOW TeMnepaTypomu.
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4.4. Ucnonb3oBaHMe OoTXo40B NPOU3BOACTB

OTMEeTMM, YTO HEe TONbKO NPOAYKLUMS, NN TEXHOSOrMYEeCKMe NpoLecchbl MOryT CRYXNUTb
NCTOYHMKOM 3Heprun. OTxXoabl NPON3BOACTB TOXE MOIYT SABMASAOTCS LEHHbIM PEeCypCoM Kak
CbIpbEBbIM, TaK 1 TOMMAMBHbLIM. QPEKTUBHOCTL NepepaboTkn U aHepreTUYeckas LLEHHOCTb Kak
TOMNMBA HEKOTOPbLIX BUAOB OTXO40B NpeacTasneHbl B Tabnuue 4.10.

Tabnuua 4.10 — QHepreTnyeckne nokasaTtenn oTXxoaoBs

BUO OTXOOOR Tennota cropaHums, A deKkTuBHOCTL
A A rox/r nepepaboTkn, %
34,2 70?
Mnactuk 34,2 552
34,2 451
11,0 702
Bymara 11,0 558
11,0 57°
Pes3nHa (MyHUuunanbHbIn 26,0 70?
oTxon) 26,0 553
Pe3nHa (NpOMBbILLNEHHbIN 31,0 553
oTxon) 31,0 50*
8,0 702
NpeBecuHa 8,0 65"
P 8,0 70*
8,0 57*
KapToH 25,0 70
TepmMopeakTuBHbIE CMOSbI 45,0 70
MpumeyvaHus:

1 — cxKueaHue cripeccogaHHbIX 0mx0008, 2 — CxuaaHue 8 HacbIMHOM crioe, 3 — nuposu3,
4 — cxueaHue MersiKux ¢gbpakyul, 5 — easugukayusi.

N3 paccmoTpeHusa Tabnuubl cnegyeT, YTO CyLeCTBEHHOE KONMMYECTBO TENSOTbl MOXHO
NONyYNTb CXUraHMeM OTX0OoB. [Ana 3TOro Hy)XHO opraHuM3oBaTb MX cbop wm cospaTb
obopynoBaHue ans aTux uenen.

LlenntonosHo-6ymaxHoe Npon3BOACTBO SBMSIETCA MCTOYHUKOM BTOPWUYHOIO CbipbS
(bnomacchbl), cnocobHOro NokpbiBaTh 3HAYUTESNBHYH YacTb COBCTBEHHbLIX NOTpebHoCcTeEn B
aHeproHocutenax. Ewe ogHMM HanpaBneHMeM KapAWHANbHOrO CHMDKEHUSI 3HEePro€mKOCTU
ABNSETCHA UCNONb30BaHME BTOPUYHOIO BOSIOKHA (MakynaTypbl).

OaHVMM M3 MHTEpeCHbIX MPOEKTOB, peanuayrLweMcs B HAaCTOSALWMA MOMEHT SBMSeTCS
Mcnonb3oBaHMe OTXOL4OB HedTenepepaboTkm (HETAHOM KOKC) B KayecTBe TonnuBa And
Haxogswewncsa psagom TIOL. Ha yctaHoBke rnyGokon nepepaboTkm TaXKenbIX OCTaTKoB HETH
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opHoro n3 HIM3 npuHaTa cxema ¢ UCrnonb30BaHWEM TEXHOMOMMU 3aMefieHHOro KOKCOBaHus,
B KayecTBe ocTtatka HedptenepepaboTku nonyvaetca HedTsHoM kokc. Ha TOL Bepetcs
nepeBos, OCHOBHONO KOTESIbHOIrO W KOTefbHO-BCromoraTesnibHoro obopyooBaHus Ha
TEXHOSIOTUI (pakenbHOro CXUraHna He@THAHOro Kokca, B BuAe NbiNeBugHoOro Tonnuea, C
NosTly4eHMeM SNEeKTPUYECKON 1 TEMMOBOW SHEPTUMN.

[MpomblLWweHHbIE OTXOAbI B BUAE 3071bl U LWMAKOB OT CXXUraHUsA TBepAblX BUAOB TONMMBa
(yronb pasHbix BUAOB, roptodne craHubl, Topd) Ha TOC aBnaOTCA NePCneKTUBHBIM ChIPbEM.
XYMUYECKUA N MUHEPanorMyeckuin CocTtaB 30fbHbIX U LUMAKOBbIX OTXOA0B MOAXOAMT ANs
NPOM3BOACTBa CTPOUTENBHbLIX MaTtepuaros, UCMOMb30BaHUSA B JOPOXHOM CTPOUTENbLCTBE, B
npounssoacTee yaobpeHun. NepcnekTnBHom ansieTcs rnybokas (komnnekcHas) nepepaboTka
30/10LWS1aKOBbIX OTXOO0B C MOSlyYeEHMEM [MMHO3eMa, KpeMHe3eMa, KOHUEeHTpaTa Xenesa u
Lernoro psga peakoseMeribHbIX MaTepuarnos.

CnepoBaTtenbHO, MpakTUYeckn Ans BceX npeanpusatui (M npexage Bcero — ang
obvektoB | kateropun) HAOT cocToMT B MNOBTOPHOM MCMNOSIb30OBaHMU OTXOAOB
TEXHONOrnM4YecKoro npouecca u yMeHbLUEeHUN UX Konm4yecTBa.

4.5. Tononorna cuctemMm 1 MHPPaCTPYKTYPHbIE MPOEKTbI

4.5.1 hdekT MmacwTaba

CokpalweHne yaenbHoro  aHepronoTtpebneHns npu  yBenuyeHun ob6bemMoB
NPOM3BOACTBA ABNSAETCA 0ObIYHBbIM SBNEHNEM U CBA3AHO C ABYMS (DaKTOpaMM:

- npu Oonee BbICOKMX OObeMax BbiNycka MPOM3BOACTBEHHOE 0OOpyaoBaHMe
NCMonb3yeTcss Ha MNpoTskeHun Oonee ANUTEnNbHbIX NEPUOAOB, a nepuodbl NPOCTOSA
CTaHOBSATCHA Kopo4ye. HekoTopble BMabl 060pya0oBaHNSA AOMKHbI (PYHKLMOHMPOBATL MOCTOSAHHO,
Aaxe B nepuoapbl, Koraa He NpovM3BOAUTCA HUKakown npoaykumu. C yBenunyeHnem ob6bemoB
Npon3BOACTBA ANIMTENBHOCTb TAaKNX HENPOM3BOAUTENbHbLIX NEPUOLAOB YMEHbLLUAETCS;

- cyuwiectByeT 6a30Bbli yPOBEHb SHEPronoTpebrneHnsi, He 3aBUCALLUMM OT CTEMEHU
3arpysku npon3BOA4CTBEHHbIX MOLHOCTEN. OTO NoTpebrneHne CBsA3aHO C 3Hepro3aTpaTtaMu Ha
3anyck obopyaoBaHusa M nogaepxaHue ero Heobxoammon TemnepaTypbl, MCMOMb30BaAHNEM
OCBELUEHUNs, CUCTEM BeHTUNAUUKM, oducHoro obopyaoBaHust M T.M. OHeprosaTtpaTbl Ha
OTOMNSIEHNE NOMELLEHNI 3aBUCST, rMaBHbIM 00pa3oMm, OT TeMnepaTypbl HAPY>KHOIO BO3A4yXa, a
He OT CTeneHun 3arpy3ku MoLHocTen. MNpu 6onblmx o6bemax Npomn3BoACTBA 3T NOCTOSIHHbIE
3aTpaTbl 6yayT pacnpeaeneHnbl No 6onbLeMY KONMYECTBY eauHUL, (TOHH) NPOayKuMK.

YKpYyNHEHNEe eaNHNYHBbIX MOLLHOCTEN TEXHOSOrMYECKNX YCTaHOBOK HedbTenepepaboTkm
B COYETaHMM C KOMOWHMPOBAHMEM MPOLIECCOB MOXET [[aTb 3HauYuTenbHbid 3deKT.
KomBuHmpoBaHne npoueccoB B o4HOM Grioke, rae COBMELLEHbl CTaaun BaKyyMHOW Pa3roHKM
Ma3yTa, KpeKNHra ra3onnsi, BUCOpeKkuHra rygpoHa m rasodpakumoHMpoBaHNS NO3BONSET B 2—
3 pasa cokpaTuTb noTpebneHune napa, Ha 60 % yMeHbLIMTb pacxoq Tonnuea n donee yem B
10 pa3 coKkpaTuTb pacxop oxnaxgatoLlen Bogbl. TennoTta NMPOsIM3HOro U AbIMOBbIX ra3oB Mnpu
9TOM MCNOMb3yeTcsa Ana BblipaboTKM napa B KOTNax—yTunm3atopax, C MOMOLLbI KOTOPbIX
NPUBOASATCS B 4ENCTBME KOMMNPECCOPbI U HACOCKI 3TOrO Xe arperaTa.

Takke NpoOeKkTbl MO TEXHOMOIMMYECKOM Koonepauunm WUCTOYHWKOB Tenno- W
9NEKTPO3HEPIUN  C  KPYMHbIMW  NOTPeduTENnsMM  HEeCyT 3HauuTenbHbIM  NOTeHuman
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3HeprocOepexeHuns, 4TO B KOMMNeKkce OaéT cuHepretTmyecknin adpdekT, Hanpumep, cbop u
npuemM BO3BPAaTHOrO KOHAEHCATa OT BHELWHMX NoTpebuTtenen napa TOL.

4.5.2 MNoBbiweHUue 3chhpeKTUBHOCTU IneKTpoaBUrarteneun

OneKkTponpumBog ABNSAETCA OAHMM U3 OCHOBHbIX NOTpebuTenen anekTpruy4ecKom aHeprm
A1 MHOTMX NPOU3BOACTB.

1. Vicnonb3oBaHne aHeproadeKTUBHbIX SieKTpoaBuUraTenen.

HayanbHble 3aTpaTthl Ha NpuobpeTeHne Takoro asuratens moryT ObiTb Ha 50-100 %
BblLLE MO CPABHEHMWIO C TPaANLMOHHBIM 0BopyaoBaHMEM Npu MOLLHOCTU MeHee 15 kBT, Ho npu
3TOM MOXeT ObITb OOCTUrHYTO 3HeprocbepexeHne B pasmepe 2-8 % oT obuwero
9HepronoTpebneHuns.

2. BbIbop onTumMansHOM HOMUHaNbHOM MOLLHOCTW 3neKkTpoaBuraTenen.

OuyeHb YacTO HOMMHanNbHass MOLWLHOCTb 3nekTpoaBuraTens sBnseTca U3bbITOYHON C
TOYKW 3PEHUsI Harpysku — OBuraTenu peako 3KChyaTUpyrTcs npu nonHown Harpyske. [Npu
Harpy3ke Hwmxe, 4yeM 40 % HOMWHanbLHOW, ycnosusi paboTbl ABUraTenst CywecTBEHHO
oTnn4yaroTcsa oT onTumarnbHbIX, U KM cHukaeTcst o4eHb BbICTPO.

3. Aicnonb3oBaHWe 3aneKkTponpmMBoaoB C NepeMeHHON CKOPOCTbIO.

Mcnonb3oBaHne nNpmMBOAOB C MEPEMEHHOM CKOPOCTbIO, NpeacTaBnsalwmx cobon
coyeTaHve anekTpoaBuratens C perynupylowmm YCTPOUCTBOM, CMOCOOHO npuBECTU K
3HauuTenbHOMY 3HeprocbepexeHunto, cBsi3aHHOMY C 6onee 3PPEKTUBHBLIM yrnpaBieHUEM
XapakTepucTukamMmmn TeXHONOMM4YeCcKoro npotecca.

4. Ncnonb3oBaHue nepepay/penykropos ¢ Bbicokum KA. MNepeaaTovHble MeXaHU3MBbI,
BKMOYasa Banbl, peMHW, Lenu un 3ybyaTtble nepefayn, TpebyloT Haanexalwlem yCcTaHOBKU U
TexHunyeckoro obcnyxmBaHus. [pu nepegaye MexaHUYECKOW 3JHepruuM OT AsuraTens K
NCNOSTHUTESNTbHOMY YCTPONCTBY MMEIOT MECTO NOTEPU SHEPTUN, KOTOPbIE MOTYT BapbMpOBaTbLCH
B LUMPOKOM amanasoHe, oT 0 o 45 %, B 3aBUCUMOCTN OT KOHKPETHbIX YCIOBUM.

Mo BO3MOXHOCTU crnegyeT UCNOoNb30BaTb CUHXPOHHbIE PEMEHHbIE Nepedayn BMECTO
KNUHOBUAHbLIX  nepefdad. 3ybyaTble KNMHOBMAHbIE  nepefadn  ssnswTca  bonee
3(PPeKTUBHBIMK, HYeM  TpaaUUMOHHbIE  KNuHoBMAHble. Kocosybas  uunmHgpudeckas
(renukomnpanbHas) nepegada sBnseTca 3HaunTenbHo 6onee apekTMBHON, YEM YepBsYHas.
XKecTkoe coeauHeHne SBRSETCA ONTUMAasibHbIM BapuaHTOM Tam, rae ero npuMeHeHue
AOMNyCcKaeTCs TEXHUYECKUMU YCIOBUAMW, TOorda Kak NpUMEHEHWSA KIMHOBUAHbLIX PEMEHHbIX
nepenady cnenyet nsberaTtb.

5. PeMOHT 1 nepemoTka anekTpoasuratensi ¢ obecnevyeHnem sHeproadPEeKTUBHOCTH
UIM 3aMeHa Ha 3HeprodaeKTUBHLIN ANeKTpoaBUraTenb.

MepemoTka OBuraTenen LIMPOKO MPaAKTUKYeTCs B MNPOMbIWAEHHOCTU. JOT0 6ornee
AelweBbli MU BO MHOMMX crnydaax 6Gonee ObICTpbIA BapuaHT, YemM npuodbpeTeHne HOBOro
asuratens. OgHako nepemMoTka ABuratensa MOXeT NpUMBecTU K CHkeHuto ero K 6onee yem
Ha 1 %.

CnepnyeT yoenuTb AOOSMKHOE BHUMaHME MPOLEeCCYy peMOHTa M BblOOPY PEMOHTHOW
opraHusauum, Kotopas gomkHa ObiTb aBTOpM3oBaHa NpoM3BoauTenemM AsuraTens.

MpuHumMas BO BHMMaHWe npeacTtaBreHHble apryMmeHTol, K HOT cneayet oTHecTu
NnpMMeHeHMe WH(PPACTPYKTYPHbIX U TEXHONOrMYeCKUx rMpuemMoB MNOBbIWEHUS
3HeproadheKTUBHOCTMN.
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4.6. QHeproTexHosnormyeckoe KOMoMHUpoBaHMe, MoAepHMU3aL A
TEeXHONOrnm

B HacTosuwee Bpemsi 6onblune pesepBbl NOBbILWLEHUS 3PPEKTUBHOCTM HaxoaaTcs B
Npoun3BoaCTBEHHbIX npoueccax. OcobeHHO 3TO BUAHO NpY NPOTEKAHUN XMMUYECKNX peakuni
npwv NPOU3BOACTBE KUCIOT, COSen U ApYyrux BeLLecTs, rae npoxoaaT TensoBble NpoLecchl ¢
BblAeNeHMEM UM NOrnoLweHnem Tenna.

K npumepy, no TpaguuMOHHOM CXeMe [MOSlyYEeHUS CEepHOWM KUCIOTbl, B KaXJoM
NPOMEXYTOYHOM UMKe obpasyetca u3bbiToyHasi TennoTa. OTO OTHOCUMTCA K npoLueccy
CXXUraHus cepbl NN CEPHOro KondeaaHa, nosy4YeHnto CEPHOro U CEPHUCTOro aHrnapuaa.

N3 TennoBoro 6anaHca nony4YeHnsa cepHom KUCIOTbl BUAHO, YTO MPU CKUraHUN cepbl
obpa3syetca 650x10° kkan Tenna, npu aTom Ans dpopmmnpoBaHma SOz Heobxoanmo 219x103
Kkan Tenna. B koHTakTHOM BalwHe obpasyeTca cepHasd KACNOTa, KOTopas COOEPXUT TOSNbKO
50x10% kkan Tenna, UMeeTca OOCTATOYMHOE KOMWYECTBO M3OLITOMHOrO Tenna B npolecce
nonydenus SOs.

M3BeCcTHO, YTO cepHas KMCroTa ABNSETCA HavyanbHOM COCTaBNALLEN NMPON3BOACTBA
CONIAHOM KMCnoTbl. Ecnu nonyyeHne cepHOM KUCNOTbl [OCTATOYHO CIIOXKHbIM nNpouecc,
Tpebytowmin 6onbLION TEPPUTOPUM, TO ANSA NOMYHYEHUA CONAHON KUCIOTbl 4OCTAaTOYHO OOHOM
MydernbHON neyu.

[Mpn coBMeCTHOM NPOU3BOACTBE ABYX YKa3aHHbIX KUCMOT B O4HOM NPOU3BOACTBEHHOM
LMKre, Ha OQHOW TEPPUTOPUN BO3ZMOXXHO M3BbITOYHOE TEMNO CEPHOKMUCITIOTHOIO NPOM3BOACTBA
MCNonb3oBaThb AN MOMAYyYEHUA COMSAHON KUCIOTbl. TakorM MPUHLUUN MNOCTPOEHUS TEXHOSOrMm
No3BONSIET COEAMHATb 3HOO- W 9K30TEPMUYECKME MPOLECCHI, MWCKN4Yas npu 3TOM
NCnonb30BaHME TOMNMBA UNK CYLLLECTBEHHO COKpPaTUTb ero notpebnexHue.

B kokcoxummyeckom nepenene tepmuyeckasi obpaboTtka yrns gaeT KOKC U rasbl, B
KOTOpbIX coaepXaTcsi pasfiMyHble XMMUYECKNE COEANHEHMS, B TOM YMCIE U BOAOPOL, KOTOPbIN
coctaBnsieT 60 % o6bEMa KOKCOBOrO rasa.

N3 140 HMS KOKCOBOTO raza MOXXHO Mony4nTb 60 HM® BbICOKOKAYECTBEHHOIO BOAOPOAa.
Mcnonb3oBaHne BoAopoda MOXET ObiTb KOMMMEKCHbIM: YacTb HanpaBnsetcs Ha TAL ans
nosly4yeHus Tenna n aHepruum, onpeaernieHHoe KoNM4ecTBO — SABMSIETCS CbipbeM AN Nofy4YeHns
ammuaka. Bogopoa takke MOXeT CNyXWUT BOCCTAHOBUTESIbHBIM ra3oM B MeTasnsypruiyeckomn
TEXHOMNOIMUN.

B HacTosilee BpeMa Xumuyeckasi MPOMbLILIIIEHHOCTb MO3BOMSET MNepecMoTpeTb
nogxodbl K (OPMUPOBAHMIO COBPEMEHHBIX TEXHOMOMMYECKMX MNPOLECCOB C  Lerbto
YMEHbLUEHNA UMW UCKNIOYEHUS TPaaMUMOHHOIO TOMfmMBa M3 TEXHONOMMYECKOro uukna wu
COKpaLLeHna BbIOPOCOB rafioreHHbIX YrineBoAoponoB U APYrMX coeanHeHUn. NocTaBneHHyto
3aga4vy MOXHO peLlnTb, eCfiu reHepaTopoM 3Heprum ByaeT oauH N3 UCXOAHbBIX MaTepuarnos,
npw NPoOn3BOACTBE KOTOPOro BbiAeNseTcs Tenno.

OTO Tenno crneayeT MCnofib3oBaTh AS11 OCHOBHbBIX XMMUYECKUX PeakUmnin, Kyda Hy>XHO
nogaeaTb Tensio. B aTom cnyvyae Heob6xoaumo:

1. OueHuBaTb XapaKTep XMMUYECKUX peakunin, npoTekawwmx npu obpasoBaHun
NCXOAHbIX N KOHEYHbIX MaTepuanos.

2. Co4yeTaTb MCMNOSMb30BaHWE UCXOOHbLIX MaTepuanos U (opMMpoBaHME KOHEYHOro
npoaykta Takum obpasom, 4ToObl NpU MNOMYyYEHMM UCXOOQHOro Martepmana Ln npouecchl
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BblAeNeHns Tenmna, a npu MNOMyYeHUM KOHEYHbIX MaTepuarnioB — MOrfoLweHne Tenna, B
peaynbTaTe Yero He NCMNOoJSb3yeTCcsa AONOMHNTENbHOE TOMNMMBO.

3. OueHnTb Tennosble NoTeHUManbl UCXOOHbLIX MaTepuanoB M npouecca nonyvyeHus
KOHEYHbIX NPOAYKTOB.

4. NpoeKTnpoBaTb NOMy4YEHME NCXOOHbIX MaTepPManoB U KOHEYHbIX NPOAYKTOB B OAHOM
TEXHOJIOrMYECKOM CXEME M Ha OQHOM NPOMN3BOACTBEHHOM KOMIIIEKCE.

5. icnonb3oBaTtb BCe TeNso, Nofly4eHHoe npyn o6pasoBaHnn MCXOQHOTO MaTtepuana Kak
ANs nogorpeBa BCEX KOMMOHEHTOB KOHEYHbIX XMMMUYECKUX peakuun, Tak U ans BeOeHus
OCHOBHOIO TEXHONOMMYECKOro npoLecca.

6. Mo BO3MOXXHOCTH, NCNOSIb30BaTb Ha4YanbHbIN NPOAYKT Kak MCTOYHUK Cbipbsi, TaK U Kak
NCTOYHUK TEMNSIOBOW 3HEPTUMN.

7. Bce cocTaBnsaoLmMe KOHEYHOro NPoayKTa NCNoMb30BaTh B Pa3fMYHbIX TEXHOMOMMUSAX.

8. Bce TennoBble 1 MmaTepuanbHble OTXOAbl YTUIN3NPOBATb.

9. ObpaasyoLwmecs BpeaHble COeANHEHNA HENTpanM3oBaThb.

10. CospgaBaTb 0bOOpygoBaHME M TEXHOMOMMU ANA peanu3auumn U3MNoXKeHHOW CXeMbl
npouecca.

Mpymepbl MCNONb30BaHUA CbIPbA KakK MCTOYHMKA 3HEpPrumM Ans TEeXHONOrm4eckoro
npouecca npueeneHbl B Tabnuue 4.11. B nepeuncneHHbix B Tabnuue 4.11 npoueccax cepa
ABMAETCA WUCTOYHMKOM MOSMYyYEHNA CEPHOW KUCMOTbI, Npyu oOGpasoBaHMM KOTOPOW B psae
TEXHONOrM4Yyecknx onepauunm obpasyetcsa tenno. Cepa MOXeT CIY>KUTb UICTOYHUKOM Tenna npu
€e CXKuraHumm Ons BbINOSIHEHUSA MPOMEXYTOUYHbIX onepauuin. CepHas Kucnota siBnsieTcs
KaTtanmsaTtopoM AN NofyvYeHust 4pYyrnx BELLECTB.

Tabnuua 4.11 — Vicnonb3oBaHME XMMWYECKNX 3NIEMEHTOB B KA4eCTBE CbIPpbs U UCTOYHMKA
SHEpPrum B TEXHONOMMYECKMX NpoLeccax

Kanopun-
XumMmunueckmm Ucknovyaemoe| TexHonorm4yeckas HOCTb

Cnoco6 ncnonb3oBaHUA
anemMeHT TONNMUBO onepauus 3nemMeHTa,

KKkan/kr

CoBMecTHOE Npon3BOACTBO
CEpPHOM N CONAHON KUCNOT

CoBMecTHOE Npon3BoACTBO
CEepHOoKn N PTOPUCTON KNCAOT

CoBmMecTHOE Npon3BOACTBO
Cepa, cynbgaTa 6apusa n cepHom MonyueHue Tenna

CblpbeBON KUCNOThI ropeHus cepbl Ans

MNpupoaHbIn
mMartepuan COBMeCTHOE NPON3BOACTBO (a3 oborpeBa neun, raoe 2200

W UCTOYHIK Xpomarta, GuxpomaTta coabl 1 obpasyeTtcs
Tenna* CEPHON KUCNOThI consHas kucnora

CoBmMecTHOE Npon3BOACTBO
opTodocdarta HaTpus u
CEPHOM KUCIOTbI

CoBmecTHOE NpoM3BOLCTBO
©OpPHOW 1 CEPHON N KACIOT
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Kanopun-
Xnmunyeckm Uckniovaem TexHonoru HOCTb
o Cnoco6 ncnonb3oBaHus
M 3NeMeHT oe TOonnuBO Yyeckas onepauus 3nemeHTa,
Kkan/kr
CoBMecTHOE NpOon3BOACTBO
CEepHOM KNCHOTbI U
cepoyrnepoga
CoBmecTHOE NpoM3BOACTBO
CEepHOM KUCIOTbl N OQHOro U3
BellecTB: byTunauerara,
OyTuneHa, Kanponakrama,
aueTunuennionossl 1 T.4.
CoBMecTHOE Npon3BOACTBO
CEepPHOM KUCIOTbl N 0QHOro U3 .
MpupoaHsbIn Brinapka
BewecTs: OyTunauerara,
ras pactBopa
BGyTuneHa, kanponakrtama,
aueTunuennonossl 1 T.4.
docopHaga kucnoTa u N
MpypoaHbIn
dpTopucToBOgOpPOAHAA ra3 HarpeB cmecu
KucnoTta
IMNpupogHbIn
<Doccbop,v MeTadhocdaT HaTpus prpoA Harpes cmecu
CbIPbEBOIA ras
maTtepuan n MpupoaHbIn
Tpunonudocdat HaTpua prpoA Cylika npoaykToB
NCTOYHUK ras
Tenna MpupoaHbIn
Mupodocdat kanus P ?ag Cylika npoaykToB
MNpupogHbIN
docdopHasga kucnota P ?a': Harpes cmecu
Hpyrne TexHonornyeckune
onepawum ¢ ydactmem . BbinonHeHune
N MpypoaHbIn
docdhopHOM KNCNOThI, rae ¢ raa TEXHOMOMMYECKUX
BbloerneHnem Tenna u onepauumn
obpasoBaHuem docdaTos
AMMMaK 1 a3oTHasa Kucrnora TexHonornyeckme
AMMMaK 1 nory4yeHne ogHoro onepaunn no
N3 NepeymcrieHHbIX NPOAYKTOB: noporpesy
nonuvypeTaHbl, nonuamMmuasbl, MCXOOHbIX
HUTPaTbl N HATPUTLI, KapboHaT mMaTepuanos v
AMMUAK aMMOHUS, YPOTPONUH, TPOTUT, MpupoaHbIn N3MEHEHNA NX 18600
aMMOHaTbl, aHUIWH, ras paszoBoro
HUTPOBEH30I1, HUTPOJOC, COCTOAHNUA,
aMMmayHasa cenuTtpa, XXnakue nposegexHne
yaobpeHus, menamuH, coaa, OCHOBHOTO
MOYeBUHA, CMOJIbI, rMapasuH npouecca, cylika
uT.A. npoAayKToB
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XUMUMYECKME TEXHOMOMMM KaK WUCTOYHWUKW  TEMMOBOW 3HEPrMM U BapuaHTbl
MCNONb30BaHWs 3HepPrun npmeeaeHsl B Tabnuue 4.12.
Tabnuua 4.12 — JHepreTnyeckne NCTOYHUKKN Tenna B XMMUYECKUX TEXHOMNOMNAX
MecTo obpaszoBaHus
P ’ Cnoco6 Tennota
TennoHocutenb nonyyeHve
MCNONb30BaHUA cropaHums, Kkan/kr
KOHEeYHOro npoAykra
. HarpeB ncxoaHbix
XINOPUCTbIN LIMHK
MaTepuarnoB: LHK,
(ZnCly) P
consiHas KucnoTa
PasnoxeHne ncxogHoro
Tonyon (CsHsCHs) mMarepuvana:
METUILUNKNOreKkcaH
PasnoxeHune
KeuneH (CsHa (CHs)2
AnmeTunaumknorekcaHa
bytagneH (CsHg) PaanoxeHne 6ytagmeHa
®opmansbgerng (CH20) | Pasnoxexnvne CH3OH
MponuneH (CsHs) PasnoxeHune nponaHa
Bonopoa (H2) Oxkucnenune CsHgBogowm;
2
Bogopoz AopoA okucnexve CO 34180
LinaHncTein BOOoOpoa
(HCN) MoaorpeB NCXOOHBIX
KaycTtuueckasi coga KOMMNOHEHTOB
(NaOH)
MpoBeaeHne 0OCHOBHOIO
Xrnopat HaTpusA
TEeXHONOorM4ecKoro
(NaClOs)
npouecca
Harpes
MepmaHranaT Kanua
TEXHONOrMYeCcKoro
(KMI’]O4)
arperarta
UwaHng kanbums HarpeB ncxoaHbix
(CaCNy) cmecen
XnopucTbin 6apui
A3oTuCTbIN Bapuii
Cepau Okucb asoTa
OHepreTuyeckoe TONNMBO
CepoBoaopoa KapboHat 6apus
MoueBuHa
CepHUCTbIN HaTpun
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MecTo obpa3zoBaHus,
TennoHocutenb nosny4yeHuve
KOHe4YHOro npoaykra

Cnocob TennoTa
ucnonb3oBaHUsA cropaHusi, Kkan/kr

Masndmkaumna Tonnmea NcTouyHuk Tenna

YBenuyeHune
BarpaHo4Hbie rasbl NPOM3BOANTENBHOCTU
BarpaHokK
KOHBEPTOpPHbIN ras OTonneHue
KokcoBbIn ras MeTarnnypruyecknx
[OMEHHbIN ra3 arperaros
Okeng yrnepoga
AueTtuneH IMpoMbILLMEHHbIE LLenn

LinaHncTbIn HaTpui
(NaCN)

CepHbint HaTpun (NaoS)
Cynbdoug 6apus (BaS)

3HepFeTVI‘-IeCKOG TONNMBO

XNOpUCTbIA TUTaH
(TiCla)

MpoayKTbl XMMNYECKNX NPON3BOACTB TOXE MOryT obnagatb NOTEHUMarioMm TensoBOK
SHepruu, Kotopas MOXeT ObiTb MCNONMb30BaHa Ha NapannenbHbiX NponssoacTBax. Hanpumep,
TennoBas 3Heprus ammmaka, kak 3To nokasaHo B Tabnuue 4.13.

Tabnuua 4.13 — Tenno oxnaxgeHus rasa nocne oTeoda U3 arperata U Nogayn Ha OYUCTKY

MecTto obpa3oBaHus,
TennoHocuTtenb nony4yeHuve Cnoco6 ncnonb3oBaHus
KOHE4YHOro npoaykra

BpomucTbin kanun NH4Br + KOH = KBr + NHs + H>O
6CO fNHg!z — C3Hs3 (NH3)3 + 6HN3 + 3CO>
MenamuH
AmMMpnak MOYeBMHa
Kap6oHaT kanbuus CaCNg; + 3H,0O — CaCOs3 + 2NHs
XnopucTbIn KanbLmn Ca(OH)2 + 2NH4Cl — 2NHs + CaCl, + H20
Mpoueccol cyLwkn
Map pasfMyHbIMU Harpes arperaTtoB, o6paboTka pacTBOpoB U T.A.
cnocobamu

B MeTannyprum nepeBoAg NpPOM3BOACTBA BoAopoda Ha MeToh  MapoBOro
KaTanuMTM4eckoro pudOpMUHra MNPUPOAHOrO rasa SBNSeTCS  CylecTBeHHO Gonee
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3PPEKTUBHLIM CMOCOOOM MO CPaBHEHWIO C KITacCUYecKuMm nNpou3BOACTBOM BOAoOpoAa
MeTOAOM 3r1eKTponuM3a BoAbl, yaerbHble 3Hepro3aTtparbl 40 4-X pa3 MeHbLUe.

B uenntono3Ho-6ymMaxHON MPOMBbILLIIEHHOCTU MEPCMNEKTUBHBLIM SABMSETCA He MNpOCTO
MoJepHU3aLmnsa CyLLEeCTBYIOLLIEro NPOM3BOACTBA, a NpeobpasoBaHue Lenniono3HbiX 3aBo40B
B MHTErpupoBaHHble NPeanpuaTUS MO KOMMNEKCHOMW Broxnmmnyeckon nepepaboTke necHoro
CbIPbSl C BbIMYCKOM HOBbIX BUAOB NPOAYKLMUN (Bro-pedanHUHS).

4.7. PaboTta arperatoB U CUCTEM B HOMUHalbHbIX peXumax

dopmanbHO, HOMUHAIBbHBIN PEXUM — TaKOW pexum paboTbl MawmnH n obopyaoBaHus,
Npy KOTOPOM OHM MOryT Hanbonee aheKTMBHO paboTaTb Ha NPOTAKEHNN HEOTPAHUYEHHOTO
BpemMeHu (bonee HecKomnbKUX 4YacoB). PearnbHble pexuMbl 3HepronotpebneHus u sarpysku
NPOMbILLIIEHHOrO 06OPYAOBaHNA 4aCTO XapaKTepU3YHTCHA KakK CYTOYHOW, TakK M CE30HHOW
HepaBHOMEPHOCTbLIO.

HOMWHanNbHLIN pexuM MOXeT OTNNYaTbCA OT OMNTMMAarbHOro, M3BECTHO, YTO Npu
NPOEKTUPOBAHMM YacTO 3aKnagblBaeTCs HEeKU «3anac», No3TOMy BaXKHO aHanmM3npoBaTb
dakTnyeckme rpadunkm aHepronoTpebneHnss KOHKPETHOro NpoMMpeanpuaTua U OTAeNbHbIX
arperaTtoB. PeanbHble rpynnoBble rpadukm noTpebneHnsa anekTpoaHeprum vaule ObiBatoT
NOYTU NEepuoanYecKUMK, T.e. AN HUX XapakTepHa MNOBTOPSEMOCTb Harpy3km B TeveHue
pasHbIX CMEH B onpeAerneHHble BPEMEHHbIE MHTepPBanbl, BbIAENAKT CYyTOYHbIE (CMEHHbIE) U
rogosble (Mo Mecdauam) rpagouki.

Hapsgy ¢ dwuanmdeckmmu  BenuuMHamMn  rpacdmkm  HarpyskM  OMuCbiBatOTCS
B6e3pasmepHbIMU KO3hdUUMEHTaMU, Tak KOIPMULNEHT POpMbI rpacdrka paBeH OTHOLLEHUIO
cpeaHekBagpaTUYHOro ToKa (Unu cpegHekBagpaTUYHOM MOLLHOCTM) MPUEMHUKA UK rpynnbl
NPUEMHUKOB 3a onpeAeneHHbIN Nepuoa BpeEMEHU K ero cpeHeMY 3HaYEHUIO 3a TO e Nepuos
BPEMEHN W XapaKTepu3yeT HepaBHOMEPHOCTb rpadMKoB Harpyskm W UCNOSb30BaHWE
9NEKTPONPUEMHUKOB U MOTpebuTenen SnekTpo3HeprMm no MOLWHOCTM U BPEMEHW.
KoadhpmumeHT npssmo nponopunoHaneH BefiMymHe NnoTepb MOLHOCTU U SHEPTUN B 3fieMeHTax
CUCTEMbI ANeKTpOoCHabXeHns noTpebutens.

Hanpumep, pexum paboTbl HAaCOCHOro arperata npusoga HedTegobbiBatowiero
CTaHKa-Kayanku xapaktepusyeTcs nepuogunyeckmm rpadukom Harpysku. KoapdpuumeHT
dopMbl Takoro rpadguka COCTaBfigeT OKOMo 2-X, YTO MNPUBOAUT K BbICOKMM MOTEPAM
MOLLHOCTN M 3HEPrMM B dNeMeHTax 3NeKTpoCHabXeHna gaHHOW yCTaHOBKW. [1o3aTomy, C
Lenbl CHMKEHNSA NOTEPb, K O4HOMY UCTOYHUKY NUTaHUSA (TpaHCcopMaTopy) NOAKoYatoT
HEeCKONbKO TaKux arperaTtoB, B pes3yfnbTaTe 4ero BblpaBHMBAETCHA rpynnoBon rpaduk
HarpyskKu.

B ycnoBusix HM3KOW 3arpys3km 3NEMEHTOB CUCTEMbl  3NeKTPOCHabXeHus
NPOMBILUNIEHHOrO MNpeanpuATUS BO3pacTaldT OTHOCUTESIbHblE MNOTEPU MOLHOCTU U
3Heprun. Hanpumep, He3aBUCUMO OT MOLWHOCTU KOHKPETHOro TpaHcdopmaTopa,
3asucumoctb Kl oT koadpdpuumeHTa 3arpys3km uUMeeT MakCUMyM, Haxo4sawunucs B
cpefHeM Ha ypoBHe 0kono 45 % oT HOMUHanbHOM (Ha TpaHcdopmaTopax makcumym K
BblpaXXeH CpaBHUTENbHO crabo, T. €. OH COXpaHAeT BbICOKOE 3HayYeHue B A0BOJSIbHO
LUMPOKOM AnanasoHe N3MEHEHUS Harpysku).

OpgHon n3 mep aHeprocbepexeHnsa Npu HanMyMm HECKONbKUX TpaHCOpPMaTOpoB
Oynet onpegerneHne oOnNTUManbHOrO KonuyecTsa paboTawwmx TpaHchopmaTopos,
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Apyron — OnNTUMM3aumsa 3arpyskum TpaHcopmaTopoB, MNyTeMm nepepacnpeneneHus
Harpysok Takmm obpasom, 4ToObl KI1[] ycTaHOBNEHHbLIX TpaHcopMaTopoB 6bin
MaKCUMarbHbIM.

[MoTepn MOLIHOCTUM U 3Heprun B TpaHcopmaTopax onpeaeniatoTCad COOTHOLIEHUEM
NoTEPb XOSIOCTOrO XOA4a W KOPOTKOrO 3aMblkaHUA B HUX, a Takke pexumom paboTbl
notpebutens. Ha pbliHKe npeacTaBneHbl TpaHCHOPMaTopbl C PasfMYHbIM COOTHOLLEHMEM
NoOTEPb XONOCTOr0 Xo4a M KOPOTKOro 3aMblkaHusA, U Npu Bblbope onpeaeneHHoro tuna
TpaHcopmaTopa Ha CcTaguuM MNPOEKTUPOBAHWUSA WNU Mpu MoAepHusauun obopyaoBaHus
HeobXoOMMO YyuuTbIBaTb 3TU XapaKTEepUCTUKW, a Takke nokasatenu pexuma paboThbl
notpedurens.

[pyron pacnpocTpaHeHHO NpobrnemMon ABNAeTCs HapyLLUEHME pacYeTHOro pexnma
paboTbl TennoobmMeHHOro obopyanoBaHusa, BCNeacTBME ero 3arpsa3HeHus npu BbICOKOM
cogepxaHun B BoAe Hakuneobpasywuwux conerl U npoaykTtoB Kopposuu. [lpn aTom
CHMXaeTca KoadpduUUMeHT Tennonepenayn, a 3Ha4yumT, pacdeTHas TennoBas Harpyska
obecneynBaeTca TONMbKO NPV MNOBbLILEHHOM pacxode rpellwen ceTeBOon BOAbI.
Livpkynaumns yBennyeHHoOro pacxoga TennoHOCUTEeNs Bbi3biBAaeT POCT TEMNSOBbIX NOTEPD.
To e OTHOCUTCA U K noObIM  ApyrMM  TennonepeiawlimMm  NoBepXHOCTAM
TEXHOJIOrMYeCcKnx annapaTtos.

MoaTomMy Heob6xoOMMO perynspHO NPOBOAUTL YUCTKY 3arpA3HEHHbIX NOBEPXHOCTEN
MW paccMOTpeTb BO3MOXHOCTb MNPOBEAEHUA MEPONPUATUA NO  NpPefoTBpaLLeHuto
3arpsi3HeHnss (NpUMeHeHue OCBEeTNUTESbHbIX (PUNbTPOB, WHEPLMOHHO-rPaBUTaALNOHHBIX
rpsI3eBUKOB, KOMMEKCOHOB B BOAHO-XNMNYECKOM pexume, aKyCTUYeCKNX
NPOTUBOHAKUMHbLIX YCTPOWUCTB 1 T.M.).

Mpn nogbope (NpoekTupoBaHUM) HEOBXOAMMO YYUTbIBATb BO3MOXHOCTb 3arpsi3HeHus,
a Tawkke TO, YTO TenrnoOOMEHHWK C BbICOKMM pPacCYeTHbIM (KOHCTPYKTUBHbLIM) 3Ha4YeHneM
koadhpmumeHTa Tennonepenadn 3HauduTeNbHO Oonee 4YyBCTBUTENEH K 3arps3HeHuto, 4yem
TennOOOMEHHMK C HMU3KUM pacyeTHbIM KO3a(hpmumeHTOM Tennonepegayn (T.e. ero
KO3dhpmUMeHT Tennonepeaaym npy O4HOM 1 TOM Xe 3arpAa3HeHUM yMeHbLUIaeTca Ha 60nbLUyLo
A0I10).

OuuncTKa OT OTNOXEHUN BaxkHa U ANs TpybonpoBOAHBIX CUCTEM, HanpuMmep, OYMCTKa
HepTenpoBogOB OT napaduHOB, ocefarowmx U3 HeddTU Ha BHYTPEHHUE CTEHKU Tpybbl n
OCNOXHsLWMe npouecc nepekadkn. CHWXKEHUEe OSKBMBANEHTHOrO AuameTpa CHuXKaeT
NPOEKTHYKO MPOMYCKHYI0 CMOCOBHOCTb M MPMBOAMT K YBENUYEHUIO YAENbHOro pacxopa
3NEeKTPO3IHEPrnn Ha TPaHCNOPTUPOBKY HEPTH.

Bbixog 3a pacyeTHble peXuMmbl, UK «3HEpreTuyeckme naTtonormm» MNpuBOAAT K
CHUXeHWo, Kak npasuno, He Tonbko K[, HO M HagéXHOCTM JKcnnyatauum
obopyaoBaHus.

CkasaHHOe Bbllle OTHOCUTESNIbHO Ba)XXHOCTU pPaboTbl B HOMMHANbHOM pexume,
cnpaBefnMBO, He TOSMIbKO [ANs OTAENbHbIX arperatoB unu nNpeanpusTuin, HO W
3HeprocuctemMm B uenom (Tabn.4.14). Hanpumep, nuweHne TIALL NpoeKkTHbIX TEnnoBbIX
Harpysok (npexage BCero yxo4 nNpPOMbIWMEHHbIX MoTpebutenen) cpasy CHuXaet
9 deKTMBHOCTL paboTbl Kak camMoW TennoueHTpanu, Tak W BCEW CUCTEMBbI
LEeHTpann3oBaHHOro TeNNoCcHabXeHus.
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Tabnuua 4.14 — HekoTopble NpuMepbl BO3MOXXHbBIX OTKITOHEHUIM OT HOMUHANbHbBIX PEXMMOB B
NPOMbILLIIEHHbIX 9HEPTrOTEXHONOMYECKUX U TENSTIOTEXHONOMMYECKMX arperatax n yctaHoBKax
N NYTW UX HENTpanusauum

OTKNOHEeHUA OT HOMUHalbHbIX
MyTn n metoabl
OTtpacnu (npouecchbl) PEeXnMOB («3HepreTu4eckue . .
HeUnTpanusaumm OTKINOHEeHU1
naTonornmy»)
3nekTpo- Heposarpyskun TpaHcdopmaTopoB | 3aMeHa TpaHcopmaTopoB Ha
3HepreTU4eckne cetTu W | NMHWIA SnekTponepeaad MeHee MOLLHble
CUCTEMBI -
CHWXeHue cos ¢ YcTpoinicTea KoMneHcaumm
peakTUBHOM MOLLHOCTM
TennodukauMoHHbIE Heposarpyska TennogukaumMoHHbIX | [NogknioyeHne AonoSHUTENbHbIX
Typboarperatel TOL, oTbopoB notpebutenen
Hacochkl v HarHeTaTenu | PaboTa Ha MOHWXeHHbIX Hanopax, | [pumeHeHne perynupyemoro
pacxogax npusoga (rmapomydTel, YPIT)
TennoobmeHHoe Hanunune oTtnoxeHun Ha cTteHkax, | OumcTka CTEHOK, npoMbIBKa
obopynoBaHue CHVKaKOLLINX 3PPEKTUBHOCTL | TENNTIOOOMEHHMKOB  Pa3nUYHbIMK
TennoobmeHa cpegamm

HeobxognmbiMm  ycrioBueM  3apPEeKTUBHOCTM  SABMGETCA  CO3[4aHue  CUCTEeMb,
nossonsowen obecneuntb paboTty o6opyaoBaHna B HOMUHAmbHbIX peXxumax, T.e. ero Bblbop
Npy NPOEKTUPOBAHUN B COOTBETCTBMM C pacHETHON Harpyskoun; npu paboTte ¢ nepeMeHHbIMU
Harpyskamm — TEXHUYECKYI0 BO3MOXHOCTb 3((PeKTMBHO paboTaTb B COOTBETCTBUM C
N3MEHSIOLLIENCA Harpyskon; Ans CrAOXHbIX CUCTEM C pasHOTUNHbIM obopygoBaHMeEM —
BO3MOXHOCTb UCMOMb30BaTbh 06opyaoBaHue, Hanbonee apPeKTUBHOE B KOHKPETHLIN Nepuos
paboThbl.

K npumepy, B cucteme TennocHabxeHus, Bkovawwen T3 u koTenbHbie,
AOMNOSIHUTENbHAas TennoBas Harpyska MoXeT obecneymBaTbCs Kak OT KOTESbHbIX, Tak U OT
TOU, npn aTom B nocnegHem cnyyae yaenbHbl pacxod TOMMMBA CYLLECTBEHHO HUXKE.
Heobxoanmo oTMeTuTb, YTO aHeprocbeperatowmn noteHuman TOL obwero nonb3oBaHus B
HacTosiLLee BpeMs NpakTU4eCcKn He UCMosnb3yeTcs.

Nctopnuyeckn TOLL cTtpounucb B UEHTpax Harpy3ok — psgoM C MPOMbILUNIEHHBIMA
y3namu, 4tobbl B Hanbonee a(ppekTMBHOM KOreHepaLMOHHOM LMKIE NPOU3BOANTL TEMMOBYHO
N ANEKTPUYECKYIO SHEPTMM C SKOHOMUEN TOMMMBA MO CPaBHEHUIO C pa3aefibHON BbipaboTKoM
TENNOBOWN M anekTpudeckon aHeprmn. OgHako cyulecTBylowme npasuna obasbiBatoT TOL
NOCTaBMATb JNEKTPOIHEPINIO HE Ha foKanbHOM pbiHKe Gnuanexawmm notpebutenam, a
dopmarnbHO Ha OMNTOBOM pPbIHKE, r4e CTOMMOCTb 3MEKTPO3HEPrMM yaBavMBaeTCcs 3a cyeT
TpaHcnopTHOW cocTaBngaowen Ha cogepxanue JI3MN ot ASC n NBC. CooTtBeTcTBEHHO, TIOL,
npovrpbiBas no ueHe, TEPSIOT B NEPBYIO ovepeab NPOMBbILLNEHHbIX NOTpebutenen, KotTopble
BbIHY>XXAEHbl OTBNEKaTb MHBECTULIUN HA CTPOUTENBCTBO COBCTBEHHBLIX TAL, MOLHOCTLIO A0 25
MBT (He 065s13aHHbIX BbIXOOWUTbL Ha ONTOBbLIN PLIHOK), @ 3HAYUT, paboTasi C TEMU Xe LUKNamum,
4yT10 N TOL 0bLero nonb3oBaHMs, UMET CE0ECTOMMOCTb ANEKTPOIHEPTUN B 2 pasa Huke (T.K.
TpaHCNopTHasa COCTaBnALWasa B CTOMMOCTU OTCYTCTBYET).
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Yxo4 nNpOMbIWMEHHbIX noTpedbutenen npuBoanT K pabote TOL, B HepacyeTHbIX
pexumMax C BbICOKUMU YyAenbHbIMW 3aTpatamy TonnmBa. Takum obpasom, KroyeBble
9HepreTMyeckue U IKoONormyeckme npeummyllectsa KpynHolx TOL, ObinM  mMCKycCTBEHHO
yTpadeHbl. Kpome Toro, Ans 3amelleHns mowHocten TIOL, obLiero nonb3oBaHUA kak npaBuno
CTpoATCA ra3oTypbuHHble TOLl, HO HeobGxoaMMO OTMETUTb, YTO 3aTpaTbl Ha NpoAasfieHue
MapKoOBOro pecypca MMMOPTHbIX ra3oBbiX TYpObuH B 6 pa3 Bbile, YeM Yy MnapoBbiX TypOuH
POCCMMACKOrO MpOM3BOACTBA, a MNapkoBbld pecypc MnapoBbiX TYypOWH POCCUNCKOro
npons3BoACTBa B 2,7 pasa bonblue, YeM Yy UMMNOPTHbLIX ra30BbIX TYPOUH.

[ns ucnonb3oBaHWA yTpayeHHOro noTeHuMana aHeproaddeKTUBHOCTM Heobxoammo
N3MEeHeHne opraHn3aLmMoOHHO-NPAaBOBbLIX MEXAHN3MOB OIS SNIEKTPOIHEPreTUYEeCcKoro cekTopa,
KOTOpble NpeaocTaBAT OOLLEeCTBY AONTOCPOYHbIE MPEeMMyLLLECTBA M MO3BOSIAT TPaAHCIMpoBaTb
YacTb 3TMX MPEUMYLLECTB Ha MNOTpebuTens nocpeacTBOM YCTAHOBKM TakMX LIEH, KOTOpble
OTpaXalT OonTUMaribHble 3aTpaTbl HA NOCTaBKY 3fIEKTPO3HEPIrMM, N obecneyeHns KavyecTBa
obcnyxmMBaHUsA, cornacyoLwmecs ¢ oueHKkamu/oxungaHmamm notpebutens.

MpenMmywiecTBa AOMKHbI CO34aBaTb CTUMYNbl AfS KOHTPONMPOBaHMA 3aTpaTt Ha
CTPOMTENLCTBO W 3KCMfyaTauuio HOBbIX W CYLLECTBYIOLIMX FEHEPUPYHOLLMX MOLLHOCTEN,
NOOLWPATL WMHHOBALMOHHbIE TexHonormm B obnactu 3HeprocHabXeHwsi, npefocTaBnsTb
HeobxoouMMble cpeacTBa orepaTopam [Ans nogaepXaHus COOTBETCTBYHOLLEro KavecTBa
obCcnyXmMBaHUA W nepeBecTU PUCKM BblOOpa TEeXHOMOrMu, 3aTtpaT Ha CTPOUTENbCTBO WU
3KCnyaTaunoHHble «OWKnOKM» C NOTpebuTenen Ha NOCTaBLLMKOB.
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Pasgen 5. Hannyuywme AOCTYNHble TEXHONOrMW, UHCTPYMEHTbl WU
NpaKTUKa 3HepreTM4ecKoro MeHeMKMeHTa

5.1 Haunyql.uue AOCTYMNHbIEe TEXHOJTIOTUN N NPAKTUKN

B pesynbTaTe aHanusa npencTtaBneHHONW 3auHTEepPeCcOBaHHbIMW  CTOPOHaMM,
NOMy4EeHHOW W3 OTKPbITbIX WMCTOYHWKOB W MNOAMOTOBIEHHOW COCTaBUTENAMU [OAHHOMO
CnpaBoyHuka HOT nHdopmaumm K Hamny4ywmm OCTYMHbIM TEXHOSOMMSAM, HanpaBieHHbIM Ha
NPUMEHEHNE TEXHONOrMYECKNX, TEXHUYECKMX U YNpaBneHYeCKMUX peLleHnin, obecrneynsaroLmx
NOBbILIEHWE 3HeProadPEKTUBHOCTU, OTHECEHBI CneayoLLme.

HAT 1

HOT coctouT B oOpraHM3auuMuM ONTUMAaNbHOrO KOHTPOMS M YNpaBfieHUs CUCTEMOW
noTpebneHnsa aHeprmm n NPoOU3BOLACTBEHHBIM NPOLIECCOM C UCMOMb30BaHMEM COBPEMEHHbIX
cpencTts aBToMaTtusauum (nogpobHee cm. pasgen 4.2).

HAT 2

HOT coctouT B yTunmMsauuu TENSIOBOM 3SHEPrnM BbIOPOCOB, OTXOAOB, MNPOAYKLMM,
cucTeM oxnaxaeHus (nogpobHee cm. pasgen 4.3).

HAOT 3

HOT coctouT B ONTUMM3aLUMn TEpMOANHAMNUYECKNUX NapaMeTPOoB (TeMmnepaTypa, Bpems,
AaBneHne) npou3BOACTBEHHOrO Mpouecca, B TOM 4YuUche Tennomsonsumm oObLekToB C
NnoBbILLEHHOM TemnepaTypon (nogpobHee cMm. pasgen 4.3).

HAT 4

HOT cocTtouT B MOBTOPHOM WCMOSMb30BaHUM OTXOAOB TEXHOSIOrMYECKOro npolecca u
YMEHbLUEHUN X konuyecTtea (nogpobHee cm. pasgen 4.4).

HAOT 5

HOT coctout B nNpuMMEHEHUN WHAPACTPYKTYPHbIX WU TEXHONOMMYECKUX npuemMoB
noBbIWEHMS 3HeproadpdekTnBHocTn (NnogpobHee cMm. pasgen 4.5).

HAOT 6

HOT coctouT B MPUMMEHEHUM KOMMMEKCHOro MnoAxoda K BbISIBIIEHUIO pe3epBOB
3HeprocbepexxeHnsi 1 NOBbILLEHUS AHEPreTU4eCKon a(pPEKTUBHOCTN TENNOIHEPTETUYECKUX U
9HEProTexXHONOrM4Yecknx cuctem npeanpuaTnin (nogpobHee cm. pasgen 3).

HAOT 7

HOT coctouT B MCNOSMb30BaHUM WHCTPYMEHTOB OHEPreTU4ecKoro MeHeoXMmeHTa
(nogpobHO cncTema aHEpPreTMYEeCKoro MeEHeKMEHTA N €€ NHCTPYMEHTbI ONNCaHbl B pa3aene
5.2).

Mcnonb3oBaHMe WHCTPYMEHTOB 3HEPreTMYecKoro MeHeKMeHTa B opraHusauum He
O3HayaeT YCTaHoBMNeHue TpeboBaHMs MNOOTBEPXAEHUS COOTBETCTBUS (cepTudmkaumm)
CUCTEMbI 3HEPreTUYECKOro MeHe)KMeHTa TPeTbEN CTOPOHOMN.

*k%k

3HayeHne obecnevyeHnsi BbLICOKON 3HEProdddEKTUBHOCTM MNPOU3BOACTBA TPYLAHO
nepeoueHnTb, HO OAHOBPEMEHHOE pelleHuMe 3adad  MoBblWeHUs 3P PEKTUBHOCTH
NCMNONb30BaHUS SHEPreTUYECKUX PecypcoB U yBErMYEeHUs CTENeHU 3aluTbl OKpY>KatoLlemn
cpeabl B uenomMm moryT notpeboBaTtb nomcka KOMMPOMUCCOB:
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- MOXeT OKa3aTbCH HEBO3MOXHbIM OAHOBPEMEHHO ObecneynTb MakcUMarnbHYH
9HeproapPeKkTMBHOCTL BCEX BWOOB OEeATEeNbHOCTU W/MnNu noacucteM B npejenax
npeanpusaTa unu obbvekTta | kateropum;

- MOXET oOKasaTbCs HEBO3MOXHbIM obecneunTb MaKCuManbHyl  OO6LLyHo
9HeproaPeKkTUBHOCTb, OOHOBPEMEHHO CBOAS K MUHUMYMY noTpebreHne apyrmx pecypcos,
a TaKkke MUHUMU3NPYS SMUCCUM (Hanpumep, CHUXEHME BbIOBPOCOB B aTtmocdepy MOoXeT
oKa3aTbCsl HEBO3MOXHbIM 6e3 NoTpebreHns JONONHNUTENBHOW 3HEPIN);

- MOXET NoHaA400OUTLCA CHU3UTb AHEProddPEKTUBHOCTL OLHON MMM HECKOSbKNX
cucTeM gnga obecnevyeHnsa MakcumManbHom obLen apekTMBHOCT NPeANPUATUA Unn o6bekTa
| KaTeropun B LieNoMm;

- HeobxooMMO noadepXxuBatb GanaHC Mexay CTPEMIIEHMEM K MakCMMarbHOM
SHeproaeKkTMBHOCTM U  ApYyrMMKU  dpakTopamu, Hanpumep, KavyeCcTBOM MPOAYKUUW,
CTabunbHOCTbLIO NPON3BOACTBEHHOIO Npouecca U T.n.;

- NCNosib3oBaHMe AHEPrMn U3 BO30OHOBSEMbIX UCTOYHUKOB U/MNN pekynepauns
OTX04sALWero M n3bblTOYHOro Tensia MoryT 6bITb Bonee NpeanoyYTUTENbHBLI C TOYKU 3PEHUS
YCTOMYMBOCTU, HYEM  CXKUraHMe UCKOMaemoro TOnnuBa, daxe nMpu  MeHbLUen
3HeproadOEKTUBHOCTH.

[MoaToMy Haunydwme [OCTYMNHble TexXHonormnm B Hactoswem CnpaBovHuke HOT
npeanaratTca B KayecTBe peKOMEeHAYeMbIX peLleHWUn, KoTopble cregyeT NpuHUMaTb BO
BHMMaHWe nNpu onTMMU3aunm aHeproaPekTUBHOCTH.

5.2. Cucrema 3HepreTU4YecKoro MeHeKMeHTa. O6wasn
XapaKkTepucTtmka

Cuctembl 0Oonee BbLICOKOrO YpOBHSA obnagatoT 6Gonee CrnoXHbIMKM - pe3epBamMu
ONTUMM3ALMM U XapaKTEPU3YIOTCA OOMNONHUTENbHbIMKU 3adekTamm OT Hee. Ha ypoBHe
npeanpusiTUs BO3MOXHOCTM MOAEPHM3aLMM U pasBUTUS He OrpaHMynBalroTCa Mepamu
TEXHMYECKOro Xapakrepa, a LOMOSTHAKTCA CXEMHbIMU PeLIeHUAMU 1 METOAAMWN NHTerpaLmm
nNpoueccoB (BbISBNIEHUSI pe3epBOB), a Takke MeTodaMu COBEPLUEHCTBOBAHUS CUCTEM
MEHeKMEHTA.

Mpn 3toMm Hambonblwykd 3IPPEKTUBHOCTL MOKa3biBaeT KOMMSEKCHbIM Noaxos,
NCNOMb3YIOLWNIN BCE TPU BbILLEOTMEYEHHbIX TUNa mep. Heobxoanmo NnpuHMMaTh BO BHUMaHWeE,
YTO MEePeYHU TEXHUYECKUX UHCTPYMEHTOB WU Mep HUKOrda He SBASTCA McHeprbiBaloLWMMK,
noaBepXXeHbl KOPPEKTUPOBKE M MOCTOAHHO OBHOBNAOTCA B CUIY PasBUTUSA TEXHUYECKOro
nporpecca.

MpenmyLecTBO  MUCMOMb30BaAHUA  CUCTEMbI  SHEPreTUYECcKoro - MeHeXMeHTa
3aKkn4yaeTcsas B TOM, 4YTO MPUMEHATLCA 3TU MeToAbl MOryT B JNobbIX opraHuM3aumsx,
He3aBMCMMO OT BuAa LeATenbHOCTU, MacwTtaba, Hannina MHBECTULMOHHBLIX PEecypCoB Un
cpeacts namepeHud. Jliobaa opraHmsaumsa MoXeT JOOUTBCA SKOHOMUM SHEPTUU, NMPUMEHSASA
paumoHanbHble NPUHLMMBLI U METOAbI, UCNONb3yeMble B APYrMx obnacTtax gesTenbHOCTU npu
ynpaBneHun guHaHcamu, CbipbeM, MepcoHarioM, BO34ENCTBMEM Ha OKpYXalLlyl cpeay,
6e3onacHOCTbLIO U 300pPOBLEM NMepcoHana v T.4.

CnegyeT oroBopuTbCH, YTO yCcTaHoBKa B JaHHOM CnpaBoyHuke HOT konunyecTBeHHbIX
LeneBblX NnokasaTesien, XxapakTepusyoLmnx 3HEPreTU4ecKyro aMeKTUBHOCTbL OpraHu3aunn u
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OCHOBHbIX TEXHOMOMMYEeCKUX NPOLEeCcCOoB, NPeacTaBnsaeTCsa He CTOMbKO CIOXHbIM, CKOSbKO
6eCccMbICIIEHHBIM BOMPOCOM B CUIY 3HAYUTENBHOW, NPEXAe BCEro OTpacrieBoun, Cneungukin.
CooTBeTCTBYIOLWME 3a4a4M BbINOSIHEHLI B OTpacnesbIix cnpaBoyHmkax HOT.

Kak n nobaa gpyras cuctema MeHeaXMeHTa (TeXHOMOrMYeckoro, aKONOrmYeckoro u
Ap.), CMCTeMa 3HepreTM4eckoro MeHeaXXMeHTa Hanbornee pesynsTaTuBHa B TOM Cry4ae, korga
OHa OpraHW4YyHO BCTPOEH B OOLLYyD CUCTEMY MeHe)XKMeHTa opraHusauuu, a npuoputeT
BbICOKOW aHepreTnyeckomn adodeKkTUBHOCTU NMPUCYTCTBYET B €XXeJHEBHOM npouecce NPpUHATUA
peLleHnin B KOMMaHUMW.

Ha ocHoBe wuccnegoBaHWM KPYMHbIX POCCUNCKUX KOMMAHWW, BHEOPUBLUMX CUCTEMY
SHEepreTMyeckoro  MeHe[XXMeHTa, [MPOBEOEHHbIX  POCCUNUCKUMU  YMOSTHOMOYEHHbIMU
BeOMCTBaMu, MOXHO cAenaTtb BbIBO O 3HAYMMOCTU cnefyowmx hakTopoB Ans NOBbIWEHNS
He TOMbKO 3HepreTnyeckon 3aPPEKTUBHOCTU, HO U IPPEKTUBHOCTU CUCTEMbI YNpaBreHus
npeanpusaTva B uenom (tTabnuua 5.1).

Tabnunua 5.1 — KnouyeBble ¢akTopbl ANS MNOBbIWEHUS (IHEPreTUYECKon, 3KOSTIOrMYeckon)
3(pPeKTUBHOCTU NpeanpuaTnin

Ne KntouyeBble pakTopbl CopepxaHue Komnnekca mep
Mcnonb3oBaHne yOenbHbIX MNokasaTenem pacxoga
TONMIMBHO-3HEPreTUYECKNX PECypPCOB Ha NMPOM3BOACTBO
OpraHusauus CUCTEMHOrO | eaAnHuubl npoaykuun, paboT, ycnyr (obwun pacxon
1. 3HEpPreTU4eckoro MOHUTOPUHIa U | AHEPrMM/KONn4ecTBo eonHuL), nm6o WHBIX
aHanusa MCNONb3yeMbiX yOeribHbIX MokasaTenemn, OTpaKarLmx
pacxog TOP Ha npon3BoACTBO NpoayKuun
MpousBoantcs ANsa aHanusa pesynbTaTUBHOCTU W
YCTaHOBKM uenen (cpaBHeHue nokasarenemn
OcyuwiecTBneHme  OTpacrneBoro
AEeATENbHOCTH opraHvsaumum c KOMMNaHMsIMMU,
2. GeHYmapkuHra, B TOM 4ucne

AOCTUMLMMUW HaunNy4yLwmnx nokasartenen B aHanorm4yHowm
chepe OeAaTenbHOCTW, U3
3apyBexxHbIX KOMMaHUN)

me HapoAHOro .
KAYHAPOA 4yyuciia PpPOCCUUNCKUX U

YBA3Ka KM4YeBbIX MokasaTenen | Takasa cucrema Haubonee adypekTMBHA, Korga
Mo  9HeproaddEeKTUBHOCTM C | OXBaTbiBaeT BCE OCHOBHbIE MPOW3BOACTBEHHbIE U
BO3HarpaxgeHvem Bbicliero | obecnevmBaowne  nogpasfaeneHnss  opraHv3auuu.

PYKOBOACTBA, a Takke YyBsA3Ka
BO3HarpaxgeHusi COTPyaHUKOB C
pesynbTatamun OeATenbHOCTU B
obnactn aHeprocbepexeHus wn
NOBbILLEHUS

PekomeHayeTcsi Mcnonb3oBaTb MEXaHUM3M  KIOYEBbIX
nokasaTenen pesynbTaTUBHOCTU AN MEeHeOXepoB WU
CTPYKTYPHbIX noapasaeneHuin rno Kaxkgomy
HanpaBreHnto AesTenNbHOCTU OpraHu3auun B paspese
KaXkgoro roga, Ux Lenesble U hakTUYeckme 3HauYeHus

3HepreTNn4eCcKom
apeKkTBHOCTHU

B ocHoBy COHM nonoxeH NpuHUMN NOCTOSHHOrO (MocnefoBaTeNbHOro) yny4dlleHus,
4YTO noApasymeBaeT NOAXOA K HEW He KaK K pa3oBOMY MPOEKTY, a Kak K MPOAOSIKUTENbHOMY
LueneHanpasneHHOMY NPOLIEeCCY COBEPLUEHCTBOBAHUSA pe3ynbTaToB, AOCTUTHYTbIX B o6riactu
NOBbILWEHNS 3PAEKTUBHOCTM WUCNOMb30BaHUSA 3IHEPreTUYECKMX PecypcoB. AHaNormyHo
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Apyrmm cuctemam meHempkmeHta, COHM onvpaetca Ha umkn [emuHra «nnaHupoBaHue —
OCyLLIeCTBMNEHNe — npoBepka — koppekTupoBkay (Plan — Do — Check — Act), KOTOpPbIN LNPOKO
ncnonb3yeTcsa U B Apyrux cpepax KopnopaTtuBHOro MeHemxkmeHTa. OH npeacrasnseT cobou
AVHaMUYeCKyl0 MOAerb LUMKIMYeCcKoro xapakrepa, B KOTOPOW 3aBeplueHue OOHOro Luknia
CTaHOBUTCS Ha4arom crieytoLlero (CM. pucyHok 5.1).

HaunHasa Ha npeanpusatum paboTy No SHepreTU4ecKoMy MeHemXMeEHTY, Heobxoanmo
onpegennutbca € uUenamm (CHWXeHue BbIGPOCOB MapPHUKOBLIX ras3oB, NMBO CHWXEHWEe
dumamnyecknx obbemMoB notTpebnsemon aHeprum, NMBO nnaTexen 3a aHepronoTpebneHue). B
psae criydaeB 3T Lieny MOryT oKa3aTbCs HETOXOECTBEHHbIMMU.

MNocneposaTtenbHoe ~
ynyduweHue OHepreTuyeckan
> nonuTuka
\ y,
e N
NnanupoBaHue
- J
AHanus co CTOpoHbI (" =)
pykoBoacTBa BreapeHue u
YHKLUUMOHUPOBaHUe
N J
BHyTpeHHUI NsoEsHiH MOHUTOPUHI 1
ayauT P P u3mepeHun

KoppekTupylowme u
npeaynpexaaiouwue
AencTBuA

PucyHok 5.1 — Liukn aHepromeHegxmeHTa [55]

BakHbIM MOMEHTOM sIBNAETCA onpeaeneHne rpaHnL, CUCTeMbI, B KOTOPbIX BHEAPSIETCSA
SHepreTuyeckmn mMeHemkMeHT. OT YCTaHOBKW rpaHul, C OAHOW CTOPOHbI, 3aBUCUT O0OBLEM
BOBSIEYEHHOIO nepcoHana wW noAapasfdeneHnn npeanpustnd, a 3HauuT, cneumduka
co3aBaeMON CUCTEMbl A3HEPrOMEHEXKMEHTA, a C APYron, rpaHuLbl MOTyT U3MEHSATb OLEHKY
3HepreTnyeckon 3PPEKTUBHOCTU (OOHO U TO XXe MEPONpPUATUE MOXET MOKa3bliBaTb pasHble
a(phekTbl B pasHbIX rpaHuuax). 30ecb Xe HeobxoaMmMO YyyuTbiBaTb OCOOBEHHOCTU
9HEProTeXHONOrMYECKOro KOMOMHNPOBAHNA N 3EEKTLI CONYTCTBYHOLLMX, B3aVMOBIIUSOLLMX
MepPONpPUATUNA.
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PasyMHbIM noaxogoM npu BHeapeHun COHM sBnsieTcs MHTErpaums ee B yxXe
CYLLECTBYIOLLME B OPraHM3aLmMmn cucTeMbl MEHe)KMeHTa (Ka4ecTBa, 3KOIOrM4YeCcKoro, OXpaHbl
Tpyga W T.M.), MOCKOMbKY 3TO O3HA4YaeT Hanuyne onbiTa BHEAPEHMS, COOTBETCTBYIOLLNX
KOMMNETEHUWIA, KagpoB, CUCTEMbI 3annCeit, OPrCTPYKTYpPbI U T.M.

Mopo6Has NHTEerpauus no3BoNuUT obecneunTb BCTpavBaHue NOTUKK
3HEeproMeHeaXXMeHTa B CYyLLECTBYIOLLYI CUCTEMY MPUHATMS PELUeHUs B KOMMaHWM, a He
co3faHue HOBbIX YNpaBneHYeCcKnX CyLLHOCTEN, OTBMEKaoLWMX pecypchl (Tabnuua 5.2).

Tabnuua 5.2 — YkpynHeHHble 65n10ku (BUabl AEATENBHOCTM) NPU NCNOSTb30BaHUN MHCTPYMEHTOB
SHEProMeHeKMEHTa Ha NPeanpUATUM

Ne Bnok (Bug
Komnnekc mep
n/n OeATeNnbHOCTH)
- OTBETCTBEHHOCTb BbICLLErO PYKOBOACTBA (3HEPrononmMTuKka,
aHanm3 co CTOPOHbI PyKOBOACTBA);
1 ObecneyeHne - BOBIIEYEHUE COTPYAHMKOB (0ByueHune, MHAOPMUPOBaHHE,
BOB/1I€4YEHHOCTH cuctemMa MOTMBaUMM, CUCTEMa  paLMOHanM3aTOPCKUX
npeanoXeHun, MHBeHTapm3aLums OOMKHOCTHbLIX U paboymnx
WHCTPYKLNN)
- lopuaudeckne obs3aTenbCcTBa;
- cOop AaHHbIX;
- obpaboTka OaHHbIX;
- BHeproaHanus (MOHUTOPUHT " NpPOrHo3
MOHUTOPWHT, -
3HEepropesynbTaTUBHOCTM  KPYMHbIX MNoTpebutenen wu
2 nnaHnpoBaHune n

KOMMaHuM B BbIOpaHHbIX rpaHuuax no scem Bugam T3P,

3HepreTU4eCcKNn aHanus
BKIMOYEHHBLIM B OXBAT);

- BblOOp M yCTaHOBKa LieneBbIX NokasaTenen;

- BaHK ngenm;

- dopmupoBaHMe NporpaMmmbl Ha oMepeaHon nepuog

- BbldeneHue pecypcos;
- peanusauus 3annaHMpoBaHHbLIX MEPONPUATUN;
3 Peanusauns - onepaumoHHbIA KOHTPOISIb;

- KpUTMYECKME OnepaunoHHbIe NapaMeTpsbl;

- [OKyMEHTUpOBaHue (BeJeHue 3anucen)

- BHYTPEHHWe ayauThbl;
4 MpoBepka - aHanus co CTOPOHbI PYKOBOACTBA;
- MOHMUTOPUVHI 3HEpPropesyrnbTaTUBHOCTU

- KOppeKTupyloLne AencTsus;
S KoppekTuposka Pp pytoLime 4

- NpeBeHTMBHbIE Mepbl

[ocTuwxkeHne BbICOKMX MoKasaTenen aHepropesynbTaTUBHOCTU HE 3aBUCUT OT TOrO,
ABNSAETCA JIM  CUCTEMA SHEepPreTU4ecKoro MeHeKMeHTa CepTUPMUMPOBAHHON  Ha
cooTBeTCcTBME MexayHapogHomy (ISO 50001:2011) wnm poccuinckomy (FTOCT P KCO
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50001:2012) crangaptam. Poccunckoe 3akoHoaaTenbCTBO He TpebyeT obAszaTtenbHon
cepTMdUKaLnn CUCTEM IHEPTETUYECKOTO MEHEKMEHTA.

Taknm obpa3oMm, pelleHne O HeobxoauMOCTM npouenypbl cepTudukauumn, XoTs u
Aarolien BnosiHe onpeaeneHHylo LeHHOCTb He3aBMCMMOW OLEHKM BHEOPEHHOW CUCTEMbI U
AONOSMHUTENbHbIE LUAHChl HA €e COBEpPLUEHCTBOBaHME, OCTAETCA Ha YCMOTPEHME KaKAoro
npeanpusTus.

HeobxoaumMo npuvHMMaTtb BO BHUMaHWE, YTO NoOble METOAMKM U CTaHOapTbl HOCAT
paMOYHbIN, pEKOMeHOATENbHbIA XapakTep, U YeM Anst 6onee LWMPOKOro Kpyra opraHu3awmmn
OHM MpUMEHUMbI, TeM Bonee obLime NpuHUMNBI cogepXxaT. Takum obpasom, BHepeHME B
KOHKpPETHOW opraHusaumm Bcerga TpebyeT ydyeTa ee cneunmdukm u UMHAMBUAYaANbHbIX
peweHun [71-72].

Haubonee nonHo npeumyllecTBa NnpUMeHeHusA MHCTPYMEHTOB
3HepromMeHemXMeHTa NposiBNAKTCA npwm BHeApeHun ] noanepXxaHuu
PYHKLIMOHUPOBaAHUA CUCTEMbI IHEPreTU4YeCKOoro MeHemKmeHTa [67-70]

B coctaB COHM BXogsT B TOM Mepe, B KaKOW 3TO NMPUMEHUMO B KOHKPETHbIX YCIOBUSIX,
crneayroLmne anemMeHTbl:

1 Ob6sizaTenbCcTBa BbICLLIErO PyKOBOACTBA.

2 PaspaboTka W nNpUHATUME 3HEPreTUYeckom noNUTUKM (NonnTukm B obnactu
9HeproappeKTNBHOCTN).

3 OpraHumsaums yyeTa M MOHUTOPWUHra, 3HepreTuyeckue ayauTbl, onpegerneHve
6a3oBon NUHUKN 3HepronoTpebneHns, NCNoNb3oBaHNE METOL40B BU3yanusaunmn n nocTpoeHmne
Mogenen; 6eHYMapKUHT.

4 lNnaHuMpoBaHue, B T.4. BbIOOP 3HAYMMBbIX JHEpronoTpedbuTenen n aHepreTU4eCcKun
aHanus; ycTaHOBIEHWe Lefierd U 3agad, nokasaTtenien 3HepreTuyeckon pesynbTaTUBHOCTU
(Hanpumep, NokasaTenu yaenbHOro noTpebneHnsa aHepropecypcoB Ha eAUHNULY BblNMyCKaeMom
npoaykuun, nnowaan mnoMeLLeHns, KOonMyecTBa COTPYAHMKOB W T.4.); onpeaeneHue
BO3MOXXHOCTEN ANs yry4dleHnin n dopMmnpoBaHue nnaHa aHeprocbeperarowmx MeponpusaTnin
(nporpammbl 3HeprocbepexxeHmnst) C OLLEHKOM UX OXXNOAEMON S3KOHOMNYECKON 3 EKTUBHOCTHU
Mo OAHOMY MM HECKOMbKMM napameTpam.

B uncne atnx napameTtpoB HEOH6XOAMMO YNOMSIHYTb: NPOCTON UM OUCKOHTUPOBAHHbIN
CPOK OKyNaemocCTu, YNCTbIN AUCKOHTUPOBAHHbIN JOXOA, MHAEKC peHTabenbHOCTM 1 T.4..

5 OnepaumoHHbI KOHTPOSb, KPUTUYECKNE ONepaLMOHHbIE NapamMeTpbl U TEXHUYECKMEe

NpOBEPKW.
6 [MpoekTupoBaHue.
7 3aKynku.
8 BHegpeHnne aHeprocbeperatowmx  meponpuatun (OCM) ¢ ganbHenwum
MOHUTOPWUHIOM nx appekTUBHOCTY, BKMOYas onpegenexHve Nony4eHHOro

3HeprocbeperatoLero apgekra B CONOCTaBUMbIX YCITOBUSIX.

9 lMpoBepkn pe3ynbTaTUBHOCTU, B T.4. BHYTPEHHWE ayauTbl; OLEHKa CO CTOPOHbI
PYKOBOLCTBA; NOAroTOBKA Nepuoamnyeckon aeknapaumm ob aHeprodapeKkTMBHOCTH.

10 Ob6ecneyeHne BOBNEYEHHOCTM NepcoHana, B T.4. MHPOpMUpoBaHue; obyyeHne
N NOBbILWEHNE KBanudukauum; cosgaHue cuctema paumoHanmM3aTopCKuX npeasiokeHun;
co3faHne CUCTeMbl MOTMBALIUM.

11 PaspaboTtka n cobniogeHve npouenyp, B T.4. OpraHu3aunoHHas CTPYKTYpa;
AOKYMEHTUpOBaHWe 1 BeeHue 3anncemn.
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lMpumeHumocme: nobbie opaaHu3ayuu, MexHoI02u4ecKue nPoUecchl Uau cucmemsi.

[MepeyeHb aNeMeHTOB CUCTEMbI SHEPreTUYECKOro MeHe)XKMeHTa npeacTaBnsaeT cobon
NONHbIM Habop TpeboBaHMM B 4acTU YNpaBfIEHYECKMX METOOO0B AOCTUKEHUS BbICOKOW
9HepreTMyYecKon pesynbTaTUBHOCTN, 4OOPOCOBECTHOE BbIMOMHEHME KOTOPbLIX AAET XeflaeMbii
3hbpeKkT BHE 3aBUCMMOCTI OT NPMBEKAEMbIX MHBECTULMIA U APYINX CONYTCTBYIOLLMX Mep.

HecmoTpsa Ha TO, 4YTO KOMMMEKCHOEe BHEOPEHME CUCTEMbl SHEProMeHemKMeHTa B
coctaBe Bcex TpeboBaHuin, Hanpumep, ctaHgapta FOCT P MCO 50001:2012, 6yaeT 6onee
9(pdeKkTUBHLIM, Ha MpPaKTUKE MOXET ObiTb MONE3HO U BO3MOXHO MPUMEHEHWEe OTAeNbHbIX
3N1EMEHTOB CUCTEMbI 3HEProMmeHepkMeHTa. OHM onucaHbl HUXe.

KnrouyeBble 3fieMeHTbl CUCTEMbl 3HEPreTUYEeCKOro MeHeg)KMeHTa

Ob6s3aTenbCcTBa BbICLLIErO PYKOBOACTBA

Ob6sizaTenbcTBa  BbICWErO PYKOBOACTBA SABNATCA HEOOXOAWMbIM — criaraemMbiM
pe3ynbTaTMBHOCTM SHEProMeHemKMEHTa W 3anoroM nocnefoBaTenbHOCTM Kypca Ha
noBbllleHMe JHepreTudeckon 9PPEKTUBHOCTU, a TakKkKe CrnocobCTBYOT noagepxke
KOHKPETHbIX TpebyeMblX Mep Ha BbiCLLEM YPOBHE yNpaBneHnsa npeanpusTuem.

MeToa cocTouT B peanusaunm cO CTOPOHbI BbICLLErO OOSMKHOCTHOrO nuua KoMnaHum
obsizatenbctB no nopgaepxaHmto COHM KM ee NOCTOAHHOMY YIy4llEeHUIO MOCPenCTBOM
cneayroLmnx 3NeMeHTOoB:

- BKITHOYEHWE 3HEProadPEKTUBHOCTM B YMCMO HaMBBLICLLUMX MPUOPUTETOB KOMMAHUMU,
obecneyeHne BHMMaHUS K HEW M MOHUMAHUA €e 3HAYUMMOCTM MNOCPEeACTBOM pa3paboTku,
BHEAPEHUS 1 NoAAEPXKaHMSA B aKTyarbHOM COCTOSIHUN SHEPreTUYECKOM NMOSNUTUKY;

- HasHayYeHwe npeacTaBuTENst BbICLLUEro PyKOBOACTBA M CO3A4aHMe Ha NpeanpusTum
rpynnbl N0 3HEPreTUY4ECKOMY MEHEKMEHTY (onpeaensieT KOHTaKTHbIX COTPYAHNKOB No COHM
B noapasgeneHusx, npepocTaBnsaeT BbICLLEMY PYKOBOACTBY oT4YeThI 06
9HepropesynbTaTUBHOCTU U  YHKUMOHMpoBaHuM CO3HM, oTBevyaeT 3a nnaHMpoBaHue
MEpPONPUATUIA, onpedeneHne KpuTepueB U MeTo40B AOCTUXKEHUA SHEPreTUYecKnx Lenen um
T.4.);

- obecneyeHne OeATENbHOCTM MO 3HEPrOMEHEPKMEHTY HEOOXO4MMbBIMU pecypcamu,
BKIMOYas 4eroBeYeckne pecypcbl, cneumanbHble HaBblKWM, TEXHOMOMMU U UHAHCOBbLIE
pecypcsbl;

- obecneyeHne [OeATENbHOCTM MO  SHEProMEHEeMKMEHTY Ha  npeanpuaTtum
Heob6xo4MMbIMWN BBOAHBIMU OaHHbIMKU (onpegerneHne obnactu npumeHeHus n rpanny, COHM,
obecneyveHne paspaboTku Lenen n 3agay B 06nactm sHepreTnkn, obecneveHmne COoTBETCTBUSA
nokasaTenen 9HepreTU4eckon pes3ynbTaTUBHOCTU OpraHu3auun MNOCTaBfEeHHbIM LensMm u
3agayam B 0bnacTtu aHepreTukun, obecneyeHne n3aMepeHns n perucTpaunm pesynbTaToB Yepes
onpeneneHHble UHTEpPBarnbl BPEMEHN);

- obecneveHne 4ONroCPOYHOro NIIaHMPOBAHUS SHEPreTUYECKON pe3ynbTaTUBHOCTY, a
Takke obecrneyeHne onpegeneHnss KPaTKOCPOYHbIX W CPeQHEeCPOYHbIX  OEeNCTBUN,
HanpaBIiEHHbIX Ha ero peanusaumio;

- JoBedeHne [0 CBedeHuMst nepcoHana opraHMsaumm BaXHOCTU U 3HAYEeHUs
3HepreTnyeckoro MeHeOXMEeHTa, cogencreune dopMmnpoBaHuIo KynbTypbl
3HeproadpOEKTUBHOCTY;

- perynspHoe npoBegeHue aHanusa COHM co CTopoHbI pyKOBOACTBA.
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Pa3paboTtka U nNpuHATUE 3HepreTU4eckom nNOJIMTUKM (NONMMTUKM B obnactu
3HeproadheKTMBHOCTH)

PaspaboTtka, yTBepxaoeHne u obHapogoBaHWE MNOMUTUKA 3HEProadPEKTUBHOCTU
(9HepreTMyeckon MNOMNMUTMKK) CNOCOBCTBYET YeTKON (DOPMYyNMPOBKE MPUOPUTETOB W Lienen
npeanpusaTMa B 0bGnactu SHepreTukn, NOAAEPXKaHWUI0 MPUBEPXKEHHOCTU PyKOBOACTBA U
nepcoHana 3asBreHHbIM NpuopuTeTam.

Ha npegnpuatun pekomeHayeTcsa paspaboTaTb, cornacosatb, YTBEpPAUTb U
onybnukoBaTb (oBGHapogoBaTb) MNOMMTMKY KOMMAHWM B 0o0nactu  SHepreTu4eckom
9(ppekTUBHOCTM B COCTaBe Chnefyllmx 9fIeMeHTOB W OTBevalllyl criegyowmm
TpeboBaHUAM:

- COOTBETCTBME cneunduke NpeanpuaTus, xapaktepy n macutaby ncnonb3oBaHus u
notpebneHns aHepruu;

- obsizaTenbcTBa MO NOCTOAHHOMY YIYYLUEHUIO 3HEPreTUYECKON pe3ynbTaTUBHOCTH,
no obecnevyeHnto MHGOPMaALMN N PECYPCOB ANA LOCTMXKEHUSI MOCTaBMEHHbLIX Lenewn; no
coOnoaeHN0 COOTBETCTBYHOLMX 3aKOHOAATENbHbIX M WHbIX TpebOBaHUM B OTHOLLUEHWUN
SHepruu;

- 00a3aTENbCTBO MO OCYLIECTBMEHUIO 3aKYMNoOK 3Hepretnyeckn addekTneHom
NPOAYKUUN N yCNyr U aHepProdeKTUBHOMY NPOEKTUPOBAHMIO;

- ocopmneHne B BuOe OTAENbHOrO [JOKyMeHTa (NnMbo WHTErpupoBaHHO C
9KOMOrMYeckon MOMNUTUKOW, HanpuMmep), LoBedeHue [0 CBeAeHUs BCeX COTPYAHWKOB,
obecneyeHne ceoboaHOro goctyna obLLECTBEHHOCTM M BCEX 3aUHTEPECOBAHHbLIX CTOPOH K
coaepXaHuo NONNTUKM;

- ynpaBneHue 3HepreTU4eckom MONMTUKOM KaK AOKYMEHTOM Ha OCHOBE aHanusa u
aKkTyanusauum no HeobxogMmocTu.

Y4eT 1 MOHUTOPUHT, onpegeneHme 6a3oBOM NIMHUK IHepronoTpeodneHus

MOHUTOPUHI 1M U3MEPEHUs MpPeacTaBnsaloT CcoOOOM  BaXHYD 4YacTb 9Tanos
«nfaHMpoBaHmey (B YacTu onpeaeneHns 6asoBon NMHMM SHEPronoTpebneHnsa) n «NpoBepka»
(ana onpegeneHns OOCTUrHYTOW SHEpPropesynbTaTUBHOCTM) B LMKNE 3HEpProMeHemXMeHTa
«NNaHnMpoBaHMe—oCyLLIECTBNEHNE—NPOoBepKa—KkoppekTnupoBkay. OHN ABMNSOTCA OCHOBOW AN
NpoBeAEeHNs SHEPreTMYECKOro aHannsa, KOTopbIi, B CBOK ovepeab, npegonpenenseT Boldop
MEpPONPUATUI B LIeNSIX NOBbILLEHUS SHEPreTU4eCcKon apPeKTUBHOCTH.

Heobxoaumbl Kak HamnaxeHHble y4eT U MOHUTOPWHI, Tak WU perynspHble OaHHble
9HEpreTMYecKnx ayanToB, TEXHUYECKUX U OPYIUX NPOBEPOK.

MOHUTOPUHI 1 U3MEPEHNS BaXXHbl TakKe B KOHTEKCTE ynpaBreHnst TEXHONOMMYECKUMN
npoueccamm 1 onepaunoHHOro KoHTpons. [na obecnevyeHnss JOCTOBEPHOCTM pe3ynbTaToB
HeobxooMMO BbINOMNHATL pad TpeboBaHuM No cbopy AaHHbIX (PerynsipHOCTb, OTCYTCTBME
npobenos, coBnageHne pasnuyHbiX pAAOB AaHHbLIX MO Nnepuogam u momeHTam cbopa, aHanms
«BbIOPOCOB OaHHbIX» U Ap.), MeTponornvyecknx TpeboBaHun, TpeboBaHUI K opraHusaumm
XpaHEeHUS OaHHbIX.

Llenb y4yeTa M MOHMTOPUHra — MOSyYeHME [OOCTOBEPHOM W MpPOCNEXMBAEMOWN
MHpopMmauun no BOMNPOCaM, CBSA3AHHbIM C 3HEProddPPEKTUBHOCTLIO. ITO MOXeT ObiTb
nHpopmaumna kak o6 obbemax noTpebrneHns pecypcoB, Tak U 06 KX XapaKTepuUCTMKax
(Hanpumep, TemnepaTtype Uy gaBneHumn), a Takke 0 CoOAePXXaHUM SHEPTN B BO3BPATHbLIX UK
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OTXOAAWMX MNOTOKax. BaxHenwasa 3ajaya MOHUTOpPMHra — Yy4yeT 3aTtpaT Ha TOMNSIMBHO-
3HepreTMyeckne pecypcbl, OCHOBaHHbIN Ha (bakTU4YECKOM 3HepronoTpebneHunn.

[Mpouecc  coBepLleHCTBOBaHMS  y4vyeTa  (pacluMpeHue  TeXHUYECcKoro  y4yeTta
9HEpropecypcoB) MOXET ObITb ONTUMU3NPOBAH B paMKax 3HEPreTMYeCcKoro MeHeQXXKMeHTa npu
9HEepreTMYeCKoM aHanuse B 3aBMCMMOCTU OT BblOpaHHbIX 3HAYMMBbIX 3HepronoTpedbuTenen un
notpebHOCTEN B MOAENUPOBAHMM MX MOTPebneHns. 3TO NO3BONUT MOHATb, Kakne OaHHble
HeobxoaMMbl B NepBY0 ovepeab, U 06ocHOBaTh 3aTpaTbl Ha HOBbIE CPeacTBa yyeTa.

MeTon coctouT B onpegeneHun u cobrnogeHur OOKYMEHTUMPOBAaHHbIX npouenyp
PErynsapHOro MOHUTOPUHIA M U3MEPEHUS KIYEBbIX XapaKTepUCTUK MPOM3BOACTBEHHOMO
npouecca U BUAOOB AEATENbHOCTM, KOTOPble MOMyT OKa3blBaTb 3HAYUTENbHOE BIIMSIHWE Ha
3HepProaPEeKTUBHOCTb.

OHepreTnyeckmne ayauTbl

CornacHo cT1. 2 ®epgepanbHoro 3akoHa oT 23.11.2009 r. Ne 261-&3 «O6
3HeprocbepexeHnMm M O MOBbLILEHUN 3HepreTudeckon 3PPEKTUBHOCTM U O BHECEHUU
N3MeHEeHN B OTAEeNbHble 3akoHoAaTeNbHble akTbl Poccunckon Pegepauumy, sHepreTnyeckoe
obcnepoBaHne npeacraensieT M3 cebs cbop n 06paboTky MHopmaumm 06 MCNoNbL30BaHUN
9HEpPreTUYECcKMX PECYPCOB B LENAX MOMydYeHUs LOCTOBEPHOW WHopMauunm o6 obbeme
NCNonb3yeMbIX SHEPreTUYECKUX PECYPCOB, O NOKa3aTeNsaX aHepreTnyeckon appeKkTMBHOCTY,
BbISIBIEHNA  BO3MOXXHOCTEW  3HEProcbepexeHnss U MOBLIWEHUS  3HEPreTU4ecKom
9P PEeKTUBHOCTN C OTPaKEHNEM NOSTYYEHHbIX PE3yNbTaToOB B 3HEPreTU4YeCckom nacnopTe.

OHepreTnyeckoe obcrnenoBaHME B KOHTEKCTE 3HEProMeHeKMeHTa NpoBOAUTCA B
onpefeneHHbIX paHee rpaHuuax CUCTEMbl Kak ansa onpegeneHns 6asoBov  NIMHUK
3HepronoTpebneHus, ¢ KOTopor B nocneayowem 6yayT cpaBHMBATLCS OCTUMHYTbIE 06BbEMbI
(c npuBegoeHMem K COMOCTaBMMbIM YCMNOBWUSAM) ANs  onpegeneHns  OOCTUTHYTOWM
SHepropesynbTaTMBHOCTM, Tak W AONA  NEepUOaUYEcKOro  MOSYyYEHUA  KApPTUHbI
9HepronoTpebneHnsa nccrnegyemMon CUCTEMbI U ONpeaensitowmx ero akTopos.

B 3aBucMmocTM OT crneundukm WM KOHKPETHbIX Leren MOXeT WUCNOoSib30BaThCA
npenBapuTenbHbin (bornee NOBEPXHOCTHBIN), MO0 AeTanbHbIA 3HeproayauT, NMbo Hanbonee
TPYAOEMKUA  WHBECTULMOHHBLIA  3HEproayauT, LUenbk KOTOPOro SBMsSieTCA BbIGoOp U
000CHOBaHME KOHKPETHOro TEXHUYECKOro peLLeHns AN NOBbILWEHNA 3HeproaddekTMBHOCTH
o0beKkTa C pacyeToM TEXHUKO-3KOHOMWUYECKUX Mokasatenen. B 3aBUCMMOCTM OT rpaHuu u
oxBaTa pasnu4yaroT BbIGOPOYHbIN NIMOO KOMMMEKCHbIN ayauT.

Kpome TOro, no metogam BbINOMHEHUS 3HepreTudeckme obcnegoBaHns MoOryT
noapasaenaTbCa Ha LOKYMEHTanbHble, Korga MNpoBOAUTCS ayauT AOKYMeHTauum (Cxembl
9HeprocHabxeHuns, nrnaHoBble U (hakTMYecKkne nokasarenu no NnoTpebneHno aHepropecycos
N T.A4.), U MHCTPYMEHTasbHbIE, NPY KOTOPbIX MPOBOAATCS N3MEPEHNSA SHEPreTUYECKNX NOTOKOB
N ONpenensitoTca Yy4acTKM MakCcumarnbHbIX MNOTepb 3HeproHocutenen. B GonblmHCTBE
CrlyvyaeB 3TV ABa MeToda NPUMEHSTCA OQHOBPEMEHHO.

CtaHgapTHbIMM pe3ynbTaTaMn KOMMIIEKCHOTO 3HEpreTMyeckoro ayaurta sBnsatTcs
oTyeT 00 3HepreTMyeckom oOCneaoBaHUN, SHEPreTUYECKUn nacrnopT npeanpuaTus u
nporpamma aHeprocbepexeHns ¢ aHeprocobeperaLLmnMmMm MEPONPUATUSIMU, PAHKXNPOBAHHBIMMA
MO NPOCTbIM CPOKaM OKYyNnaemocCTH.

Heobxogumo pasnuyatb  9HepreTudeckMi  ayaut U ayauT  CUCTEMb
9HeproMeHeKMeHTa. Ha npegnpuatum pekoMeHAyeTcs UCMNoNb30BaTb JHEpretTuyeckue
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obcrnepoBaHna Ha pasnuUyHbIX YPOBHAX — Kak B rpaHuuyax COHM gns cdopmupoBaHus
9Hepro6a3oBON NMHUK, Tak 1 ANsa OTAENbHbIX CUCTEM NGO NPOLLECCOB.

Mcnonb3oBaHue meToQoOB BU3yanusaumm U NnocTpoeHue mopenen

Y4eT, MOHUTOPUHT N U3MEPEHUs UMEKT uenblo obecneyeHne 3HEeproMeHeaKepoB
AOCTOBEPHOM MHGOpPMauMen ans NpoBeAeHUsl SHEPreTMYeCcKoro aHannsa u nnaHnpoBaHus,
NPUHATUA OOOCHOBaHHbIX peweHni. [Ona nonyydyeHus Gonee yaoOGHbIX M MpakTUYECKU
NPUMEHUMbIX B 3HEpPreTMYeCcKoOM aHanuse pes3ynbTaToB MOHWUTOPUMHIa M ydeTa LUMPOKO
NPUMEHSATCA pasnuyHble aHanUTU4Yeckne MetToabl U UHCTPYMEHTBI.

Onuncanne ux He BxoauT B 3agavm CnpaBoyHuka HOT, ogHakO MOXHO Ha3sBaTb
HecKonbko Hambonee Yacto ynoTpebnsaembiX TUMNOB.

Cpeawn HuX, Hanpumep:

- Anarpammbl C3HKK (ansa otobpakeHns AaHHbIX O NOTOKaxX BELLECTBA U SHEPrun);

- MWHY-aHann3  (MeToaonorMs  MMHUMM3AUMM  3HepronoTpebneHnss  npouecca
nocpeacTBOM pacdeTa TEPMOAMHAMMYECKM OBOCHOBaHHbLIX OOBEMOB 3HepronoTpebneHns u
NPUBAMKEHMSA K HAM C NMOMOLLBbIO ONTUMMU3AUMK Tennonepeaayn Mexay npoueccamm, METOAOB
9HEepProcHabXXeHUs N XxapaKTepUCTUK TEXHONOrMYECKNX MPOLECCOB);

- QHepreTM4yecknMin  (SHTANbMUMHBLIA) U JKCepreTUdeckunm aHanm3 (MeTOAUKW,
OCHOBaHHble Ha onpedeneHnn 3Heprum UM SKCeprum MoTOKOB B MUCCredyeMon TenroBown
CUCTEME, a TakkKe NOCTPOEHUN IHEPreTUHECKOro uUnm akcepretTmyeckoro 6anaHca ob6beKToB,
COeaAMHSEMbIX 3TUMM NOTOKaMM);

- TEPMOJKOHOMMWYECKUA aHanM3 Ha YpPOBHE CUCTEMbl (MCMONb3yeT Kak MpUHLMNbI
TepMoANHAMUKN, TaK U AaHHble O 3aTpartax, No3Bonsis NPOACHUTb Npouecc PopMUPOBaHMS
3aTpaT, MMHMMN3NPOBATb COBOKYMHbIE NMPOU3BOACTBEHHbIE 3aTpaThl, a Takke pacnpenenuTb
3aTpaTbl MO HECKOSbKNM BrAam NpoayKuumn, Npon3BoANMbIM B OOHOM U TOM Xe npoLecce);

- 3HepreTnyeckme GanaHCbl M JHepreTUdeckne Mogenu npoLeccoB, B TOM 4ucre
pPerpeccuoHHbIE.

Bce 9™ umHCTpymMeHTbl npeactaBndawT cobow ©Goratbii 1M pa3HoOOOpasHbIv
aHanuMTMYECKUn 1 MaTeMaTUYecKuin annapaT, MO3BOMSIOWNA C BbICOKOW AOCTOBEPHOCTLIO
MoLenMpoBaTb NpoLuecchl BbipaboTkun, npeobpasoBaHus, nepeaaym n NnoTpedbneHnst aHepruu,
NPOM3BOACTBA MPOAYKUMM W Tak pJanee, noBbiaTb KAayYeCTBO MPOrHO3MpoOBaHUS W
NPUHUMaEMbIX PELUEHUA.

BeHuMapKuHr

Moa cpaBHUTENBHBbIM aHanu3oM (GeHYMapKMHIoM) MOHMMaeTCs npouecc, B Xoae
KOTOPOro opraHvM3aums oueHMBaeT pasfinyHble acneKkTbl CBOEWN OesATeNbHOCTU, CpaBHUBAA UX
C HaUNy4YLWMMN NpaKTUKaMu, Kak NpaBusio, B npeaenax cBoen oTpacnun. 3To pe3ynbTaTuBHO,
MOCKOJSIbKY MO3BOMSIET HE 3aMblKaTbCA B COOCTBEHHbIX MPaKTUKaxX U ABNSETCS OAHUM U3
ApanBepoB MOCTOSAHHOIO ynydleHnsa. BeHYMapKUHIT MOXET OCYLeCTBNATLCA B OTHOLUEHUU
OTAENbHbIX TEXHONOMMYECKMX MPOLECCOB UMK MPON3BOACTBEHHbLIX METOLOB.

LlenecoobpasHo BbibpaTb OCHOBHOW NMPOU3BOACTBEHHbLIN MpPOLECC NpeanpusaTua ans
opraHuMsauun BHYTPUOTPACHEBbIX CPaBHEHUIN €ro 3HeproaPeKTNBHOCTH.

BaxxHo obecneuvvBaTb CONOCTAaBUMOCTb OaAHHbIX, BeAb YCroBUSA (PYHKLUMOHMPOBAHUSA
CpaBHMBaeMbIX nNpeanpusaTMi U UX  MPOU3BOACTBEHHbLIX MNPOLECCOB  OTNMYaloTCS.
OcyuectBneHve 6eHYMapkuHra — HENPOCTON MO BPEMEHM U opraHn3aumm (MOUCKY OaHHbIX)
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npouecc, KOTOpbIA OObIMHO CTankMBaeTCs C LenbiM psaoM TPyAHOCTERN, npexae BCero
CBSI3aHHbIX C 3aKpbITOCTbO WMHGOPMaUUM O MNOAOOHbIX NpeanpuaTMax — (3adacTtyro
KOHKypeHTax). Bbixoa HaxoauTcst B TWaTenbHOM MOUCKE M aHanu3e AaHHbIX U3 OTKPbITbIX
MCTOYHMKOB, [OaHHbIX OTpacreBblX COH30B W 06beavHeHW; cneumnanmanpoBaHHbIX
3KCMNEPTHbIX areHTCTB.

Cucrema y4éta ¥ MOHUTOPUHIa UCNOJIb30BaHMUA 3HEPrum B opraHmM3aumm

OpraHnsaumsa cMcTeMbl y4eTa U MOHUTOPUHIa BKIOYaET NpoBeAeHNe SHEPreTUYEeCKNX
ayauTos, onpeaeneHne 6a3oBon NUHUK 3HepronoTpedbneHus, nposeaeHne 6eHYIMapKuHra.

lMpumeHumocme: ntobbie opaaHu3ayuu, MexHoI02u4ecKue npPouecchl Uunu cucmemsi.

lMpumep: B Poccun GeHYMapKMHI MPOMBILSIEHHbIX NPEANPUATAA MO uUenomy psagy
nokasaTenen SHepreTU4ecKom M 3KONOormyeckon 3hPeKTMBHOCTU OCYLLECTBISET 3KOSOro-
SHepreTuyeckoe penTuHroBoe areHTcTBo «WHTepdakc-OPA», Ha ocHoBe O06GpPOBOMLHO
npeaocTaBnAemMbIX MNpeanpusaTUAMM OaHHbIX OHO COCTaBNsSET aHanuM3 no OTAENbHbIM
oTpacnsaMm n NpeaocTaBnseT MHAMBUAYaNbHbIE AaHHbIE NPEANPUSATUSM.

NMnaHupoBaHue

lMnaHnpoBaHWe 3aHMMaeT BaXXHOe MECTO B NPOLiecce aHEPreTUYEeCcKOro MeHeXKMeHTa,
B TOM 4ucCrne SBMSeTCs CaMOCTOSTENbHbIM 3TanoM B UUKNE «MraHuMpyn — peanuaym —
npoeepsan — kKoppektupyn». C OLHOM CTOPOHbI, MMAaHWPOBAHWE OMUPaeTCs Ha [aHHble,
cobpaHHble B npoLecce yyeTa, MOHUTOPUHra, onpeaeneHnsa 6a3oBoro ypoBHsi NoTpebneHns
9Heprun. C gpyroun, BegeT K dOpMUPOBaHUIO Lienen B obnactn aHeproaddekTUBHOCTU U
COCTaBJIEHMIO MPOrpamMMbl MNOBbILLEHUS AHEPrOddPPEKTUBHOCTN.

BbiGop 3HaUYMMbIX 3HepronoTpednTenen n aHepreTM4eCKuUn aHanums

B npouecce aHepreTMyeckoro aHanmMsa HeobOXOAMMO OnpedenuTb COOPYXKEHUS,
obopyaoBaHMe, CUCTEMBI, MPOLIECCHI U NMEPCOHarn, KOTopble B 3HAYNTENbHOW CTENEHW BIUSIIOT
Ha aHepronoTpebneHue. Cloga OTHOCATCS Kak CUCTEMbI, KOTOPble NOTPEONAT 3HAYNTENbHbIV
o0bemM 3HepropecypcoB, Tak M Te, Ha KOTOPbIX BENUKA pe3epBbl MOBbILEHUS
3HeproadOEKTUBHOCTH.

MoaoBHbIM CNMCOK HeOBXOAMMO COCTaBUTb MO KaXAoMy BuOYy 9SHEpPropecypcos,
BXOOSLLMX B FPA@HULLbI CUCTEMbI 3HEPrOMEHeoXKMEHTA.

OnpepeneHHble TakMMm 06pa3oM 3HauYUMble dHEPronoTpeduTenn aBnaTCA 06bEKTOM
SHepreTuyeckoro aHanusa. LlenecoobpasHo rpynnupoBaTb oGopygoBaHME MO 0O6WMM
npusHakam TakK, 4ToObl Kaxgas rpynna xapaktepus3oBanacb obwummun dakrtopamu,
BNUSIOLWMMN Ha ee aHepronoTpebnenune. MNpun aTom HeobxoauMMO NpvHMMAaTb BO BHMMaHue
AOCTYNHOCTb AaHHbIX TEXHUYECKOro yveTa ANs NpoBeAeHUs JarNbHENLLEro SHepreTM4eckoro
aHanusa. [lonyctnmo popMmnpoBaTh 3HAYMMbIX IHEPronoTpeduTenen No NPU3HaKy Hanmyus
AaHHbIX 00 3HepronoTpebneHnn n o dakTopax, BNUSAIOLLMX HA HErO.

OnpegenvB CNMCOK 3HaAYMMbIX NOTpPebUTenen aHeprum, pekomeHOyeTcsl BbINOMHATb
ANS KaXO0ro U3 HUX criegyolime AencTBus:

- onpenenexHue 6asoBoro YPOBHS SHepronoTpebneHus, CYLLIECTBYIOLLIEN
9HepropesynbTaTMBHOCTY;

- onpeaeneHvne akTopoB, BIMSAIOLMNX HA XapakTep U 06bem nx aHepronoTpebneHuns,
N NO BO3MOXHOCTH, OUNdPOBKa XapakTepa 3TOM 3aBUCUMOCTH;
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- onpegenexHune (MMbo NnepecMoTp) CnMcKa KPUTUYECKMX ONepPaLMOHHbIX NapaMeTpoB B
OTHOLLEHMM YCTAHOBOK N 006OPYyAOBaHUS, OTHOCALLUMXCS K 3HAYMMbIM 3HepronoTpedutensm,
BNUAIOWMX Ha WX 3SHepronoTpebneHme u TpeOdyllmx OTCMeXuMBaHUS B Mpouecce uX
aKkcnnyaTauum,

YcTaHoBneHue uenen 1 3apgay, Nnokasartesnien dHepreTM4eckon pe3ynbTaTUBHOCTHU
[MOoCTOsIHHbIE Yyny4lleHUs 3HepropesyrbTaTUBHOCTU npegnonaralnT HeoOGXOANMOCTb
Nepuoan4eckon OLEHKN ee YPOBHS U CpaBHEHUS ¢ 6a30BbIM YPOBHEM 3HEpPronoTpebneHus.
MpeonpuaTuio HeobxoaAMMO YCTaHOBMUTL Lenn B obnactu aHeproaddeKkTMBHOCTU (B
Hanbonee obwiem Buae YTBEPXKOAKTCA B COCTaBe JHEPreTUYECKOW MOMUTUKK), ANS 4vero
BbIOMpalOTCs NokasaTenu 3HepropesynbTaTMBHOCTM Kak B LeSIOM No npeanpusaTuio, Tak 1 no
3Ha4YMMbIM aHepronoTpebutenam. Lienu yctaHaBnMBalOTCS Ha KOHKPETHbLIE CPOKM.
CyliecTByeT HECKONbKO NOAXOA0B K YCTAHOBKE Lienen:

1) uenb ycCTaHaBnMBAEeTCs B MNPOLEHTaX CHWXeHUs aHepronoTpebneHus ot
6a30BOro ypoBHs;
2) uenb yctaHaBnuBaeTCs B BuAe YAeNbHOro nokasaTens, XapakTepusylowero

notpebneHne onpeneneHHoOro Buaa aHepropecypca (MMbo HopMann3oBaHHOIO MokasaTens
BCEX BMOOB 3HEPropecypcoB) Ha eaNHMLY NpoayKuum Nnnbo Apyron pesynbtaT eATeNbHOCTH
npeanpusaTus.

Llenb MOXeT ycTaHaBnmMBaTbCA «OT AOCTUTHYTOrO», TO €CTb @aHANOM4YHO YXXe UMetoLLen
MEeCTO JMHaMKKe 3HepPropesynbTaTMBHOCTM (HanpumMep, CHXaTb aHepronoTpebneHne Ha 3 %
B roag), nmbo «oOT mnoTeHuMana», €ecnvM MWChnonb3yeMble MeTOoAbl MO3BOMAKT MNOMy4YnTb
KONMMYECTBEHHYKD OLEHKY Takoro noteHumana. PekomeHgyetca BbiOpaTb nokasaTenw,
XapakTepuayoLwme SHepPreTMYeckyro pesynbTaTUBHOCTb NPeanpuaTusa B LENIOM M 3HaYUMbIX
aHepronoTpebutenemn, n yCTaHOBUTb MX LIENEBbLIE 3HAYEHUS.

OnepauroHHbIA KOHTPOJlb, KpPUTUYECKUE oOnepauuoHHble napamMeTpbl W
TeXHU4YeCKne NPoBeEPKU

YnyJleHne aHepreTM4eckon pedynbTaTUBHOCTM NpeanonaraeT NOCTOAHHbIA KOHTPOIb
3a paboTon obopyaoBaHUS, BXOAALLENO B CMMCOK 3HAYMMbIX 9HEpronoTpeduTenen.

OnepauunoHHbIM KOHTPOSb npeactaBndeT cobown onpegeneHve M nnaHMpoBaHue
AEATENbHOCTM MO TEXHNYECKOMY 0OCNyXMBaHUIO 060pya0BaHMS N YCTAHOBOK, CBA3AHHbLIX CO
3HauuTenNbHbIM NOTpebrneHnem aHeprun. [Ans 3TOro B OTHOLUEHUM Takoro obGopyaoBaHus
onpefensitoTCcs  KpUTepum ero  pesynbTaTMBHOIO  (PYHKLMOHMPOBAHUSA (OnepaunOHHble
napameTpbl) U nogaepxaHus B pabodem COCTOSIHMM, B TO BPEMS KakK UX OTCYTCTBME UMK
HecobOniaeHNne MOXET NPUBECTM K MOTEPSM 3HEPIMM U OTKIIOHEHUAM OT NfiaHMPyeMOW
SHepropesynbTaTMBHOCTM.

OT0 nogpasymeBaeT afeKkBaTHbIN KOHTPOSb MPOM3BOACTBEHHbIX MPOLIECCOB Ha BCEX
aTanax M BO BCEX pexumax, BKMYas MOArOTOBUTENbHbIE Onepauuu, 3anyck, LTaTHYH
aKcnnyaTauuio, OCTAHOBKY, a Takke [OeATEeNlbHOCTb B HewTaTHbIX YCMNOBUSIX, a TakKke
AOKYMEHTUPOBAHME W aHanmu3 HewTaTHbIX CUTyauuin M YCNOBUW C LENbi BbISBMIEHUS U
nocrnenyluwero ycTpaHeHust UX [NyOUHHBbIX MNPUYUH ONs npeaoTBpalleHusi NOBTOPEHUS
nogoBHbIX cuTyauun B ByayLiem.

Mo obwemy npaBuny, CIMCOK N KPUTUYECKME 3HAYEHUS ONepaunoHHbIX NapamMeTpoB
obopyaoBaHusa onpeaeneHbl B COOTBETCTBYHOLLMX TEXHONOrMYecknx kaptax. OgHako npaktuka
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noKasbIBaeT, YTO 3a4acTyo OHM TPeOBYT NepecmMoTpa Kak No CoCTaBy NokasaTteneun, Tak 1 no
MX MOrpaHM4YHbIM BENUYUHAM, YTO NpuUBEAET K YCUIIEHUIO KOHTPOSIE M CHUXKEHMIO
3HepronoTpebneHunsa 6e3 yuepba onsa TEXHONOMMYECKOro npouecca u Kadectsa NPoayKLUnn.

[pyroe HanpaBreHve OesATeNnbHOCTU — noagepXXaHne 34aHuin, rnpoueccoB, CUCTEM U
obopyaoBaHua B paboyemM COCTOSHUKM, YTO TpebyeT 4YeTkoro hopMUpOBaHUS Mpoueayp M
NNaHoOB TEXHMYECKOro 0bCnyXnBaHus, UHBEHTapM3aLmMm ENCTBYIOWMX B HAcTosILLEe BpeMs
npoueayp NO OOBCNYXMBaHUIO, TEXHUYECKMX MNPOBEPOK, COOTBETCTBYHOLLEro 0b6ydYeHns
nepcoHana.

Heobxoanmo BbISIBiEHME BO3MOXHbBIX MPUYUH CHMKEHUS 3HEProdpeKTUBHOCTU U
BO3MOXHOCTEN [Ns1 €€ MOBLbIWEHUS Ha OCHOBE pe3ynbTaToB MSIaHOBOMO TEXHUYECKOro
obcnyxuBaHus, a Takke 0TKa3oB M ClyyYaeB HELUTATHOrO (PYHKLUMOHMPOBaHMS 060pya0BaHuS,
a Takke 4eTKoe pacrnpegenieHMe OTBETCTBEHHOCTM 3a MNfiaHMpOBaHME WU OCYLLEeCTBIEHWe
TEXHUYEeCKOro obcnyXxmBaHus.

TexHnyeckne nNpoBepkn NpencTaBnAtoT cobon peryndpHble NPoBEPKN UCMPaBHOCTA U
apekTnBHoCcTU paboTbl 06opyaoBaHUS, Ha NpegMeT, He TpebyeTcsa N BMeLlaTensbCcTBo, U
cobnogatTca Ny onepaumoHHblie NapaMeTpbl B 3a4aHHbIX rpaHunuax.

lMepcoHan, 4bs [AEATENbHOCTb CBsi3aHa C 3KcnnyaTauven wn  obcnyxuBaHuem
COOpYXXEeHUN, cuctem n obopyaoBaHusl, UMEKWMX  OTHOWEHME K  3Ha4YuMbiM
9HepronoTpedbuTensam, LOMMKEH 3HaTb O dpakTopax, BNMAIOLWMX HA UX 3HepronoTpebneHue, n
O BNUSAHUN CBOMX OENCTBUI Ha aHepronoTpebneHme.

MeTon cocTouT B naeHTUduKaumm cnmcka u BeNUYMHbI onepaumoHHbIX NapameTpoB U
npoueayp onepauuoHHOro KOHTPOSIS B OTHOLLEHUM COOPYXEHUN, cuctem n obopynosaHus,
OTHOCALLUMXCA K 3Ha4uMbIM 3HepronoTpedbutensam, u obecneyeHur COOTBETCTBYIOLLENO
KOHTpOnS.

[Npumepbl onepaumoHHbIX MapamMeTpoB, MoANeXalwmx KOHTPOMK AN KOTENbHOMW:
AaBneHue, CoCcTaB ra3oBOM CMECK, TemnepaTypa B KOTNe, NpOUEHT BO3BpaTa KOHAEHCcaTa,
TemnepaTtypa 6aka nuTaTenbHOM BoOAbl. [Ns XonoaunbHOM YCTAHOBKW: Temnepartypa
HarHeTaHus1, TemnepaTypa KoOHAEeHCcaLU MM (MOBbILLEHWE TeMMNEpPaTypbl), TeMmnepaTtypa Ha Bxoae
ucnaputens-koHaeHcatopa. [ns  cuctem  c©xkaToro Bo3gyxa: [AdaBfeHue, CTeneHb
BbICYLLUMBAHWUSA, NageHne AaBneHus.

OnpepeneHne BO3MOXHOCTEW ANA YynyyYweHUW w ¢GopMMpoBaHME nNnaHa
MeponpuaTuUn (NnporpamMmmbl 3HeproadpeKTUBHOCTH)

lNpoBedeHHble Ha Gonee paHHUX 3Tanax 3dHeproaHanua gaeT OCHOBY AN noucka
BO3MOXHOCTEN YMyYLIEHUWA B ULENAX CHWXEHUS HEenpou3BOAUTENbHOro noTpebneHns
9HEepropecypcoB U NOBbILLIEHWSI SHEPrope3ynNbTaTUBHOCTU NPEANPUSATUS.

Llenecoobpa3Ho pa3gensiTb ABa CNUCKA TakMx BO3MOXHOCTEN: 6aHK ngen n nporpammy
(nnaH) gencreui.

baHk maen npegcraBnder cobon AOKYMEHT (BO3MOXHO, B (hopmMe 3NEeKTPOHHOM
Tabnuupl), rae HakannMBarTCA BCE BO3MOXHOCTU ANA yNyYlleHUn, HahgeHHble B npouecce
9HEpreTMyeckoro aHanu3a — npu  onpegeneHun  akTopoB,  BRAUSAOWMX  Ha
9HepronoTpebneHne, aHanuMse u MOLENVMPOBaHUM XapakTepa noTpebneHns aHeprum
3Ha4YMMbIMK NOTPebUTENsIMKU, NPOBEAEHUN OMNEPaLMOHHOTO KOHTPONSA M 3JKChfyaTauum
obopyaoBaHMsa. 3HAYMMbIM MCTOYHMKOM MEPONPUATUI SBMAIOTCA MOEN COTPYAHWKOB, ANS
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39TOr0 HeobxoOUMO co3JaHue CUCTEMbl MOTMBAUUM W BHECEHUSA paunmoHann3aToOpCKUX
npeasioXXeHun.

Kaxgblh MyHKT B CrMCKe BO3MOXHOCTEW MOXET cofepXaTb BWA 3Hepropecypca, €
KOTOpbIM paboTaeT, OUEeHKy 3aTpaT 1 noTeHuunana aHeprocbepexxeHms.

BaHk ngen npuHoOCUT pesynbTaT, eCrv NOCTOSIHHO NONONHAeTCA. PaHxXupoBaHue naen
NO3BOMSET B TOT UM MHOW MOMEHT BblOpaTb akTyasribHble MEPONPUATUS ANSA BKITHOYEHUS UX B
nnaH MeponpuATUA, B 3aBUCMMOCTU OT TEKYLLUMX NPUOPUTETOB, CIIOXMBLUENCA (PMHAHCOBOM
CcUTyauunnm 1 Npowu.

PekomeHayeTca onpenensTb CNUCOK BO3MOXHOCTEN U (popMmMpoBaTb M3 HEro nnax
9Heprocbeperarwnx MeponpuaTUA  (MporpammMy MOBbLILWEHUA  3HEProadHEKTUBHOCTH),
coaepxaLimmn:

- pacnpegeneHne oTBETCTBEHHOCTMU;

- Heobxogumble cpeacTBa M CPOKM AN AOCTUKEHUS KaXK4oW NOCTaBNEHHOW Lenu;

- pasgeneHne 3CM no obbemam TpebyembiX MHBECTULNIA, a Takke N0 OXuaaemMbliM
nokasaTensam Mx 3KOHOMUYECKOM 3(PPEKTUBHOCTM (B YNPOLLEHHOM BapuaHTe — No NpPOCTbIM
CpOKaM OKynaemocTu);

- onucaHve meToda, MOCPeACTBOM KOTOPOro [OSKHa MNPOBOAUTLCS Bepudukaums
yny4LEeHNsa SHepreTMYeckon pesynbTaTtMBHOCTM C Y4ETOM COMOCTaBUMbIX YCNOBUIA — AAHHbIN
MEeTOA AOJKEH OnucbiBaTb, Kaknm obpasom npu pacyeTte pesynbtaToB BHeapeHus 3CM B
yactTm obbema COKOHOMIIEHHbIX 3JHEepPropecypcoB (QOCTUIHYTOro aHeprocbeperatowero
achbdpekTa) ByayT yuTeHbl CONyTCTBYIOLWME PAKTOPbI, OKa3blBaloLLMe Ha HEro BIUSIHUE, HO He
3aBuUCALLME OT AaHHOMO MeponpuaTusa (M3MeHeHne pexuma paboTbl obbekTa, U3MeHeHue
cpegHen TemnepaTypbl / rpagyco-CyTOK OTOMUTENbHOrO nepuoda MO CPaBHEHUIO C
6asoBbiM/NpewecTByoWwWmMM BHegpeHuto OCM rogom, KonmyecTBo Haxogsawmxcs Ha obbekTe
nogen n T.4.

PekomeHngyeTtcs, u4TOoGbl  nnaH  MeponpuAaTUA  Obln OOKYMEHTUPOBaH U
aKTyanuampoBarsncs Yyepes onpeaeneHHble UHTepBarbl BpEMEHMU.

MnaHnpoBaHue N 3HepreTU4eCKUU aHanu3

OpraHusaums nnaHMpoOBaHUS U QHEPreTUMYEeCcKoro aHanuaa BKYaeT onpeneneHuve
3HauYuMbIX noTpebuTenen  aHeprmn, BbIGOp AN HUX  UEeneBblX  MoKasaTenen
9HepropesynbTaTMBHOCTU, yNpaBfeHne nx onepaumoHHbIMU NapameTpammn, (opMmnpoBaHmne
nporpaMmmbl NOBbILLEHUST 3HEProdPPEKTUBHOCTH.

lMpumeHumocme: ntobbie opeaHu3ayuu, mexHosroaudyeckue rnpouecchl Uunu cucmemsi.

MpoekTupoBaHue

OpraHusaums [ormkHa paccmaTpuBaTb BO3MOXHOCTW, CBSA3a@HHbIE C  YNydlWEeHUem
9HepreTM4yeckon pesynbTaTMBHOCTW, W YyNpaBfneHue paboynmu onepaumamm  npwm
NPOEKTUPOBAHUN HOBbIX, MOANPUUMPOBAHHBLIX W PEKOHCTPYMPOBAHHBLIX COOPYXKEHUMN,
obopyaoBaHus, CUCTEM N NPOLECCOB, KOTOPbIE MOTYT OKa3blBaTb 3HAYMTENbHOE BIIMSIHNE Ha
9HepreTUYeCcKyo pesynbTaTUBHOCTb.

Kak nokasblBaeT NpakTuka, B Crlyd4ae pacCMOTPEHMUsI BONPOCOB 3HEProadhPeKTUBHOCTU
Ha 9Tanax nMaHUPOBaHUS WU MPOEKTUPOBAHUA  HOBOrO OObekTa noTeHuuan
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SHeprocbepexeHnsa npeacTaBnseTcs Bbllle, @ COOTBETCTBYOLNE UHBECTULMM 3HAYUTENBHO
HWKe, 4YeM npu ONTUMU3AUUKN  SHEProddPEeKTUBHOCTU NpPeanpuaTus B npouecce
KOMMepPYECKOW aKCnIyaTaumm.

[aHHbIN oTpuuaTenbHbIN 3PEEKT 3aBUCUT OT MHOMMX DAKTOPOB, MaBHbIM N3 KOTOPbIX
ABMISIETCA CMOXHOCTb COMOCTAaBUMOCTU pearibHbIX YCNOBUM C TEMWU OONYLLEHUSMU, KOTOpble
ObINMM  NpUHATBI Ha CTagum npoekTupoBaHus (paspaboTkm npegBaputenbHoro TJOO
meponpuatns). Kpome TOro, B cnydae BbINOMHEHNSA MporpamMMbl 3HeprocbepexeHns,
COCTOSILLEN U3 HECKOSIBbKMX Pa3HOMMaHOBbIX MEPOMNPUATUIA, CYMMapHbI aHeprocbeperaoLmin
adpeKT, KaK NPaBuIo, OKa3blBAETCA MEHbLLE CYMMbI 3(P(EeKTOB, paCcCYMTAHHbIX 4SS KaXgoro
KOHKPETHOro MeponpusiTUs No 3HeprocoepexxeHuto.

B paHHOM cny4dae ckasblBaeTCs CHOXHOCTb YyyeTa [OOCTUrHYTOro B pesyrnbTaTte
BHeapeHus npegblgywero 3CM  Ha cHwxkeHue «6asoBon nuHUMY  noTpebneHus
9HEepropecypcoB nNpu ydete BIAUAHUA KaXOoro nocregyrowero meponpuatnda. Npu aTtom
HanBOMbLUYO TPYAHOCTbL MPU OUEeHKe NonydeHHbIX OT kaxagoro ACM adbdekToB npeacTaBnsatoT
cnyyan ogHOBPEMEHHOIO BHEAPEHUSA HECKOMBbKUX MEPOMNPUSTUN.

PesynbTatbl 4eATENbHOCTU MO NPOEKTUPOBAHUIO OMMKHbI PerMcTpupoBaThCcs B BUAE
COOTBETCTBYHLLNX 3arNnCeNn.

MeToq COCTOUT B ONTMMMU3AUUK SHEPro3IdEEKTUBHOCTU NMPU NPOEKTUPOBAHUN HOBOW
YCTaQHOBKW, MNPOW3BOACTBEHHON e€OWHULbI WKW CUCTEMbI, WM MpU  MAaHUPOBAHUN UX
3Ha4YNTENBbHOM MOAEPHM3ALMK C YHETOM BCEX COOBPaXKeHWNn, NepevnCcrneHHbIX HUXE:

- 9HeproaddekTuBHoe npoekTnpoBaHne (S3I1) AOMKHO HaYMHATLCA Ha PaHHUX
CTagusaX KOHLENTyanbHOro/3CKM3HOrO MNPOEKTUPOBAHNA, Laxe ecnu npeanonaraemMmble
napamMeTpbl MHBECTULMWN elle He ornpefesieHbl OKOHYaTeNbHO, U OOMMKHO NPUHUMATbLCA BO
BHUMaHWe Mnpu opraHnsauum TeHOEepPOB;

- paspaboTka n/mnun BblIbop aHEProadPEKTUBHBIX TEXHONOINIA;

- AN OONOSTHEHUS CYLLECTBYIOWNX AAHHBIX U YCTpaHeHust npobenos B Heo6xoaumon
nHpopmauun moxeT notpeboBaTbCca COOP OONONHUTESNbHBIX AAHHBIX, OCYLECTBNAEMbIN B
pamkax NPOEKTUPOBAHUA NN OTAESbHO;

- paboTbl No A3 AOMKHbI BBIMOMHATLCA 9KCNEPTOM-3HEPreTUKOM (cneumanucTom B
obnacTtu aHeproaPEKTUBHOCTN);

- B XO4e WUCXOOHOro KapTUpOBaHWA 3HepronoTpebneHna HeobxoomMmo, B YaCTHOCTH,
BbIsIBUTb, OT KakMX §nuy M nogpasfgersieHMin B COCTaBe MPOEKTHOM opraHu3aumm unuv
opraHuMsauumn-3akasymka 3aBuUCUT aHepronotpebneHne OGyayuwero obbekra, a 3arem
opraHu3oBaTb B3auMMOOEWUCTBUE C HUMMU C LUenbl ONTUMU3aUUKN 3HepProddeKkTMBHOCTH
nocnegHero (Hanpumep, peydyb MOXET MATM O COTPYyOHUKaxX CyLLEeCTBYHOLLEN YCTaHOBKM,
OTBETCTBEHHbIX 32 OnpeaerneHne aKcniyaTaunoHHbIX napameTpoB ByayLiero o6bekTa).

3aKynku

Mpu 3aKynke aHepreTUyYecKknx ycnyr, NpoayKumm n obopyaoBaHusi, KOTOpble UMEKT NN
MOryT OKa3sblBaTb BfUsiHME, CBSAI3aHHOE CO 3HaYUTENbHbIM UCMONb30BAHMEM 3JHEPIUN,
opraHvsauus OorkHa pyKOBOACTBOBATLCHA LensiMv B obnactn aHepropesynbTaTUBHOCTU U
Kputepnem aHeproadppeKkTMBHOCTH.

Llenecoobpa3Ho Anga 3akynaembiX TOBApOB W YCAyr, BAUAKOWWX Ha notpebneHue
9HEpPrMM 3HaYMMbIMK 3dHepronoTpebutenamn, BHeApUTb pabouve Kputepum ANS OLEHKU
MCNoNb30BaHus, NOTPebNeHnsa 1 NPOAYKTUBHOCTM SHEPTUK 3@ NEPUOA 3aniaHNPOBaHHOIO U
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OXMAAeMOoro JKCnyaTaunmoHHOro cpoka crny>obl AaHHOW NpoayKunn, obopyaoBaHUsA 1 ycnyr
(nepexoa Ha METOOUKM OLIEHKN Ha NPOTSXXEHUU XU3HEHHOIO LUKNa).

Heobxoaumo npounHpopMnpoBaTb MOCTaBLIUMKOB O TOM, YTO MNPU OCYLLECTBNEHUN
3aKyroK OLLeHNBAKOTCS acneKTbl, KacaloLnecs 3HepreTM4eckon pesyribTaTUBHOCTU.

OpraHusaums OoSmKHa, HACKOMbKO 3TO BO3MOXHO, ONpefensiTb U JOKYMEHTUpOBaTb
cneumdukaumm Ha 3akynky noboro sHepronotpebnstowero obopyaoBaHusi U YCTPOUCTB B
Lensix MakcMmarbHO 3((EKTMBHOIO UCMNONb30BaHNA 3Heprun. Ha npaktuke 3To 3a4acTyro
npoTUBOpPEeYnUT ApyruMm TpeboBaHWsIM, YCTaHOBMEHHbIM B 3aKyrnoO4YHOW [AOKyMeHTauuu
(kOHKypcHOW AoKyMeHTaumn — K[), Takmm kak MMHUMarnbHas CTOMMOCTb TOBapa WIu yCryr,
yao06CTBO aKcnyaTaumm, CPoK Cnyxbbl u T.4.

Ana kaxgoro Tuna 3akynaemblX TOBApoOB W ycryr HeobxoaMmo YCTaHOBUTb
MUHUMarnbHbIEe TpeboBaHUA MO 3HEeProdad@EKTUBHOCTK, pa3paboTaTb CUCTEMY OLIEHOK
KOMMEPYECKNX NPEeanoXeHUA C Yy4eTOM YPOBHA WX SHeprodddeKkTUBHOCTU, a Takke
YCTaHOBUTb NEPUOLMYHOCTb UX NEPecMoTpa C y4ETOM U3MEHSIOLWENCS Ha PbiHKE TOBApOB U
ycrnyr cuTyaumm, 0cobeHHO B YacTn nameHeHus coctasa HAT.

NMpoBepKku pe3ynbLTaTUBHOCTHU

Linkn sHepromeHemXMeHTa npegnoniaraeT Nocre 3Tanos NaHNPOBaHUS U peanusaunm
MEpPONPUATUIA NPOBEPKY UX pe3ynbTaTtMBHOCTU. OCyLecTBUTb Takyld MPOBEpKYy No3BonsdeT
onpefeneHHble paHee 6a3oBblI YpOBEHb  3HepronoTpebneHus, nokasaTenu
9HeproapeKkTMBHOCTA N Lenn B 0651acTn aHeproadddeKTUBHOCTMW.

[MocTosiHHO BeayLMICSa B OpraHM3aumm MOHUTOPUHE NoTpebneHnsa aHepropecypcos, B
nepBy0 o4epeab B 4acTh 3HAYMMbIX SHepronoTpeduTenen, a Takke oTCnexmBaHme BeNMYnHbI
(haKToOpOoB, BAMSOWMX HA 06BbEM MX 3HepronoTpebneHnsi, NO3BOSAOT HE TOSbKO MonyyYaTb
aKkTyanbHble AaHHble 06 3HepronoTpebneHnn B OTYETHOM Nepuoge, HO U NPUBOAUTbL UX B
COOTBETCTBME C TOYKN 3PEHNSA CONOCTABMMOCTU YCIOBUMN.

Kpome 6a3oBon nuHumM aHepronoTpebnenuns n uenen saHeproaddeKkTnBHOCTH, Gason
ANSA CPaBHEHWUS MOTYT CNYXWUTb AaHHble MO aHanorMyHbiM rnokasaTensM, OOCTUTHYTble Ha
ApYrMx npegnpuatusx otpacnu (cM. nogpasgen « beHumapkuHry).

Mpwn aTOM cnegyet OTMETUTb, YTO MPU HANMUYUKU LIMPOKOro cnekTpa Tunosbix CM
He cywecTByeT TUNOBbIX 3Heprocbeperawwmnx 3PEPEKTOB, pPaBHO KakKk U TUNOBbIX
9KOHOMMWYECKUX MHOMKATOPOB WX BHEAPEHUA, MOCKOSbKY OHM 3aBUCAT OT CIIULLIKOM
GonblIOro KoNMMYecTBa nokasaTenen, HaymHasas oT «ba3oBon NUHUMMY» noTpebneHus,
3aKkaH4YMBas pexmmamu akcnnyataumm o6beKTOB, Ha KOTOPbIX OHU BHeapsATCs. [1oaTomy
B OAHHOM criydae G6eHYMapKUHI MOXeT MCNONb30BaTbCA TOMbKO ANA CPaBHUTENBHOIO
aHanusa C uenblo onpefeneHns mecta nNpeanpuaTAa B OTpacnyM NO nokasaTensam
9HEeproapdeKkTMBHOCTHU, HO He HeceT B cebe 0coBOoM CMbICITOBON HArpy3ku € TOYKM 3pPEHUS
onpeneneHnss pecypcoB AnA 93KOHOMMYEcKM 3pdpeKkTuBHbIX 3Heprocbeperatowmx
MEepPONPUATUN.

BHyTpeHHMe ayanTbl

BaxHenwmm anemMeHTOM KOHTPOSii CUCTEMbl 3HEProMeHeKMeHTa B OpraHusauuu
ABMATCA BHYTPEHHME ayauTbl — TMPOBEPKM KayecTBa (PyHKUMOHUpoBaHus COHM,
opraHu3oBaHHble curamm  camoro npeanpusatvs. BHyTpeHHMe  ayauTbl  OOSMKHbI
nnaHMpoBaTbCs M MNPOBOAUTLCA Yepe3 3annaHMpoBaHHble WHTEpBanbl BpeMEHW B Lensx
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YCTAHOBIEHMUS TOrO, YTO CUCTEMA JHEPreTUYecKoro MeHemAKMEHTa COOTBETCTBYET
YCTAHOBIEHHbIM LEeNaM M 3agadyam B 06nacTm SHEpPreTuku, NPUHATbBIM B OpraHusauuu
npouegypaMm W 3anfaHUPOBaHHbIM  MeponpusaTMSM B 00MacTtM  3HEepreTuyeckoro
MEeHe)KMEHTa, pe3ynbTaTMBHO BHeApeHa, nogaepxkuBaetca B paboyem COCTosiHUM U
ynydaeT SHepreTU4eCcKyo pe3yribTaTUBHOCTb.

B opraHusauum HeobxoauMO Has3Ha4MTb M O0Y4YMTb BHYTPEHHUX ayguTOpPOB, He
3aBUCALLMX OT NepcoHana, BOBMNEYEHHOro B OpraHM3aumnoHHY0 CTPYKTYpY BHeapeHus COHM.
Bbibop aygutopoB M npoBefeHuMe ayauToB OOMKHbl obecneymBaTb OOBLEKTUBHOCTbL U
BecnpucTpacTHOCTb NpoLecca ayauTa.

3anucu o pesynbTatax ayauTta AOSKHbl NogaepXuBaTbCcs B pabovyem COCTOSIHUM U
AOKNaablBaTbCs BbICLLUEMY pPYKOBOACTBY. HeCcOOTBETCTBUS, BbLISIBIEHHbIE B pe3yrbTaTe
BHYTPEHHUX ayanToB, TPeBYHOT KOPPEKTUPYHOLLMX ENCTBUIN 1 pa3paboTKM NpoduiakTuyeckmx
Mep AN npeaoTBpalLeHns BO3HMKHOBEHUS NoA00HbIX HapyLlweHun B Byayuiem. BHyTpeHHne
ayauTbl ABNSAKOT cO60ON OANH N3 aneMeHTOB 0becnedYeHns NOCTOSIHHbIX YITyYLLEeHWN.

[laHHoe TpeboBaHMe AONns BHEAPEHUA CUCTEMbl 3HEProMEHemMKMEHTa MOSHOCTbIO
COOTBETCTBYET TpeboBaHNAM BHEQPEHUS CUCTEMbI MEHE)KMEHTA KayecTBa Ha NpeanpUaTusx
N NPU 3TOM ABMSETCA OOHUM N3 Hanbonee TPYAHOBbLINOMHUMbIX.

BbINONMHMMOCTL  OaHHOrO yCrnoBUSA 3aBUCUT OT HanuMyuus Ha npegnpuatum /| B
opraHuMsauun  noaroTOBIEHHbIX  cneuvannuctoB B obnactm  aHeprocHabxewuss  /
3HepronoTpebneHnsa n aHeproadPEKTUBHOCTN.

Mpn aTOM B Uensx MakcumanbHOW 3P@EKTUBHOCTM paboTbl MO  MOBbILLEHUIO
3HeproadOEKTUBHOCTN AaHHbIE CNeUnanncTbl He AOMKHbI BXOANTb B COCTaB 3HEPreTUYECKNX
cnyx6 npegnpusatus (cnyxba rnaBHOro MHXeHepa, OTAEN MaBHOrO 3HepreTvka v T.4.), a
ABMATLCA  COTPYOHMKAMU  CTPYKTYPbl, MNOAYUHAIOWENCS  HanNpsMyld  PYKOBOOUTENHO
npegnpuaTtusa. [JaHHoe ycnoBue HeobxoaMMO AN AOCTMXKEHUSA LENen 3HepreTuyeckomn
pes3ynbTaTMBHOCTU [ ydenbHbIX MOKasaTenen 3SHepronoTpebneHns, KOTopble 4acTo
NMPUHOCATCA B XEPTBY TakuM napameTpam, Kak ygoOCTBO B aKcnnyaTauuu, HaLeXHOCTb
paboTbl 060pya0OBaHUSA, PEMOHTONPUIOAHOCTb U T.4., ABNAOLWMMCS rMaBHbIMU NokasaTensiMmm
paboTbl ANA UHXEHEPHbIX CIY>KO opraHnsauuin.

OueHKa co CTOPOHbI PyKOBOACTBA

B uenax obecnevyeHna NOCTOAHHON a4eKBaTHOCTU, JOCTATOMHOCTU N 3PPEKTUBHOCTU
CUCTEMbl SHEPreTUYECKOro MeHeXKMeHTa BbiCLLee pyKOBOACTBO AOSMKHO aHanusnpoBaTb ee
Yyepes 3annaHNpOBaHHbIE MHTEpPBabl BpeMEHU. 3anucn pesynbTaTtoB aHanmsa Co CTOPOHbI
PYKOBOACTBA A0JPKHbI NOAAEepKMBATbCA B paboyeM COCTOSTHUM.

CoTpyaHUKN, OTBETCTBEHHbIE 3a PyHKUMOHUpoBaHne COHM, obecneumBaloT BbicLLEE
PYKOBOACTBO HEOOXOANUMBbIMM LAaHHbIMU ONs1 TAKOW OLEHKW, B TOM 4YuCrie UHgopmauuen o
AENCTBUSX, BblTEKAKOWMX U3 MNpeabliaylimx aHanm3oB CO CTOPOHbI PYKOBOACTBA; aHanuaa
9HEepreTM4Yeckonm MONUTUKK; aHanuMsa SHEepreTM4ecKom pesyrbTaTUBHOCTUM Ha OCHOBE
BblOpaHHbIX NokasaTenewn; pesynbTataMyn OLEHKM COOTBETCTBMS 3aKOoHOoAATENbHLIM U UHLIM
TpeboBaHUAM C y4EeTOM MX PasBUTUS U U3MEHEHUS!, CTEMNEHN OOCTMXKEHMS MOCTaBIIEHHbIX
uenen u BbINOMHEHUA 3aday B 0bBnacTu 3HepreTuku; pesynbTaTamu ayauTOB CUCTEMBbI
9HEpPreTMYecKoro  MeHedXXMeHTa, COCTOSHMS  BbINOMHEHWA  Npegynpexaawwmx u
KOPPEKTUPYIOLLMX OEUCTBUA, NNaHUPYeMON 3SHepreTUdYeckon pesynbTaTUBHOCTU  Ons
nocnegyroLiero nepnoga, pekoMmeHgaunn no yry4LeHuto.
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Co cBoeln CTOPOHbI, pesynbTaTOM OLEHKM BbICLUIMM PYKOBOACTBOM [EWCTBYHOLLEN
C3OHM gaBnsawTCA OEWCTBUS U pPELUEeHUs, KOTOopble MNOBMEKYT WU3MEHEeHUs OeATeNbHOCTU
opraHusauum B 4acTu SHepronoTpebrieHns, 3HepreTUYeckom MonuUTUKK, noKasaTenen
9HEpPreTMYecKon pesynbTaTUBHOCTW, UeNnen, 3agad Wnn Opyrux 3fEMEHTOB CUCTEMBbI
9HEPreTMYecKoro MeHePKMEHTA.

CnepyetT OTMETUTb, YTO 3aMHTEPECOBAHHOCTb W aKTMBHOE YyyacTuMe PyKOBOACTBA
npeanpusiTus B PeLUeHMM BOMPOCOB €ro 3HeprodddEKTUBHOCTM SABMSIOTCA KHOYEBLIMU
dakTopamu BHegpeHnss COHM, 6e3 KOTOpbIX BHEQPEHME OAHHOM CUCTEMbBI HEBO3MOXHO. [Mpn
OTCYTCTBUWN AAHHOW 3aMHTEPEeCOBAHHOCTU HEBO3MOXHO yNnydlleHue yaernbHbIX nokasaTtenemn
3HepronpebneHns, gaxe npu ycrnosun popmanbHOro BHeapeHus Ha npegnpusatum COHM,
KOTOpOe NnoATBepXOaeTCcs Hanuyinem COOTBETCTBYIOLLEro cepTudurkaTa.

NMoarotoBka nepuoanyYeckon aekrnapaumm ob6 aHeproadhcpekTMBHOCTH

PekomeHayeTca nepnoguyecku, He pexe pasa B rod, nogrotaBnveaTb geknapaunio ob
9HeproapeKkTMBHOCTN NpeanpuaTus, rae yaensate ocoboe BHUMaHWE COMNOCTaBMEHUIO
AOCTUTHYTbIX pe3ynbTaToB C MOCTaBfiEHHbIMW  LenaMM W 3agadamuM B obnactu
9HeproadpdekTmBHoCTN. [eknapauus nybnukyetca wn aBnsieTcs cBoO6OAHO OOCTYMNHOWN,
aHanorn4yHo NonuTuke B 06rnactn aHeproapeKkTMBHOCTH.

OTO nos3BonseT MHPOPMUPOBaTb 3aMHTEPECOBaHHblE CTOPOHbI W NapTHEpPOB
opraHusauuu.

Cuctema npoBepKu pe3ynbTaTUBHOCTHU

Cuctema NpoBepkn pes3ynbTaTUBHOCTM BKMOYAET BHYTPEHHWE ayauTbl, OLEHKA CO
CTOPOHbI PYKOBOACTBA, MOATrOTOBKY Nepuoanyeckon aeknapaumm o6 aHeproadeKkTUBHOCTY.

lMpumeHuMmocme: firobble opeaHu3ayuU, MexHOI02U4YeCcKUe MPoyUecch! Uiu CUCMeMs.

PaspaboTtka u cobniogeHne Heob6xoaMMbIX npoueayp
OpraHusauus gormkHa nogaepxvmeaTb 3HaHWE, MOHMMaHue N cobngeHne npouenyp
CUCTEMbI 3HEepromeHempkMeHTa. Croga, KpoMe YNOMSAHYThIX Bbille, BXOAUT PS4 KOMMOHEHTOB.

OpraHu3auMoHHas CTPyKTypa

MNoapasymeBaeTca onpegeneHve, OOKYMEHTMPOBAHWE W BHeAPEHWE WM3MEHEHU B
OPraHU3aunoHHYIO  CTPYKTYpY, Ha3HavyeHue npeacTtaBuTend BbICLIEro PyKoOBOACTBA,
BblgeneHne paboyen rpynnbl unu cryxbbl, OTBETCTBEHHOW 3@ BHEAPEHME U IKCMnryataumio
C3HM, HageneHve HOBbIMM MOSTHOMOYMAMM U OTBETCTBEHHOCTbIO MepcoHana, BHeCeHue
N3MEHEHUN B AOIMKHOCTHbIE N paboyne MHCTPYKUUKN B YaCTK IKCnyaTaumm n obcnyxmsaHns
3Ha4YMMBbIX aHepronoTpebutTenen n pyHkumoHnposaHms CIHM Ha npegnpuaTm.

MeToa 3akntovaetcs B popmmpoBaHun agekBaTtHon 3agadam COHM u cneumdumke
NpeanpusiTUs  OpraHn3auMoOHHOM CTPYKTYpbl (BHECEHMM W3MEHEHMI B CYLLECTBYIOLLYHO
OpraHn3aunoHHYI0 CTPYKTYpPY) U pacnpeaeneHnem nofiHOMOYni 1 OTBETCTBEHHOCTM.

JoKkyMeHTUpOBaHMe U BeAeHUe 3anucemn

OpraHusaums [OOfmKkHa YCTaHOBUTb, BHeApuUTb W obecneymBaTb COXPAHHOCTb
NHOPMaLMKN Ha ByMaXkHbIX, 3NEKTPOHHbLIX UM Ha NOBbLIX APYrMX HOCUTENAX AN TOro YTOObI
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onucaTb OCHOBOMOMarawLlUnue 3MeMEeHTbl CUCTEMbl SHEPreTUYECKOro MEHEemKMEHTa, WUX
B3aMMOOeNncTBne n gUHaAMUKY.

[oKyMeHTauusi CUCTEMbl 3HEPreTMYeckoro MeHemKMeHTa OOSfhKHa coaepXaTtb, Kak
MUHUMYM, 00nacTb MPUMEHEHUST U TPaHMUbl CUCTEMbl 3HEPreTUYECKOro MEeHEeKMEHTa,
9HEpPreTMYECKyYHo NONUTUKY, Lenn, 3agayn, nnaHel MeponpuUATAN B 061acT SHEPreTUKN, NHbIE
AOKYMEHTbI, ONMCbIBaoLLME BbINOSIHEHNE NpOLeayp SHEPrOMEHEMKMEHTA.

CTpykTypa 1M 00bemM [OKYMEHTauumm 3aBUCAT OT cneumdukn opraHmsaumm, ee
mMaclwTaba, npomnsa AesaTenbHOCTU, CIOXKHOCTN NPOLIECCOB 1 B3aUMOAENCTBUS MeXay HUMU
nT.0o.

Cnctema 4OKYMEHTOB OMKHA YyNpaBnsiTbCs, YTO NoApa3yMeBaeT:

- odmumanbHoe opfoOpeHMe OOKYMEHTOB C TOYKM 3pEeHMst UX OOCTaTOYHOCTM [0
BbINYCKa;

- MEepPUOAMYECKUI aHann3 n akTyanusauunio JOKyMEHTOB Mo Mepe HeobxoauMoCTy;

- obecnevyeHne ngeHTUdUKaLMm N3MeHEHN N ctatyca nepecMmoTpa AOKYMEHTOB;

- obecneyeHne HanuuMsi COOTBETCTBYIOLUMX BEPCUA [OOKYMEHTOB B MecTax WX
NPUMEHEHNS;

- obecnevyeHne coxpaHeH st LOKYMEHTOB YETKMMU U NErko MAEHTUPULMPYEMbBIMU;

- obecnevyeHne mnaeHTUMKaUMM N yNpaBnNeHUs PacCbifikOW OOKYMEHTOB BHELLHEro
NPOVCXOXAEHWS, OMnpedeneHHbIX OpraHu3auven B KayecTBe Heobxoaumbix  Ans
NNaHMpoBaHus U PYHKLMOHNPOBAHMS CUCTEMbI SHEPTrEeTUYECKOTO MEHEKMEHTA;

- npeaoTBpalleHne HenpeaHaMepeHHOro NCNONb30BaHNA YCTapeBLUNX JOKYMEHTOB U
NPUMEHEHNE COOTBETCTBYIOLLEN WOEHTUMUKAUMM TakKMX OOKYMEHTOB, OCTaBIIEHHbIX Ans
Kakux-nmbo uenen.

Heobxogumo dopmupoBatb M NOAAEpXuBaTb CUCTEMY LOKYMEHTAUUW U BeLeHUus
3anucen B 4acTu NpoLeayp CUCTEMbl 3HEPrOMEHeIKMEHTA.

Ob6ecneyeHne BOBNEYEHHOCTH

BHegpeHne 1 ycnewHoe YHKUWOHUMPOBAHWE CUCTEMbI 3HEProOMeHeKMEHTa,
nogpasymeBatoliee MOCTOSIHHbIE YIyYlleHUsl, Oaneko He OrpaHn4YMBasiCb TEXHUYECKOW
MoAepHu3aumen o6bopyaoBaHUA W CUCTEM, B 3HAYUTENbHOW CTEneHu 3aBuUCUT OT
BOBMEYEHHOCTM MepcoHana, B MNepBylD o4Yepedb CBA3AHHOIO C 3KcnnyaTtauven wu
nogaepXXaHMeM 3HavyMMbIX aHepronoTpedbutenen.

Pag npeanpustum u opraHmsaumi (kopnopaumss «Pocatom», xonguHrn «Cubypy,
«lasnpoMHedTb») MNO-pasHOMYy BbICTPaMBalOT  JANIEMEHTbl CUCTEMbI  BOBIEYEHHOCTU
nepcoHana Ha pasHbix 3Tanax paboTbl, 4NA peLeHNs pas3inyHbIX MPOM3BOACTBEHHbIX 3a4au.

UHcopmupoBaHue

Opranusauma pomkHa obecneunTb nepegady u obmMeH WHMopmMaunen BHYTPU
opraHuMsauun B OTHOLUEHUW 3JHEPreTUYECKOW pes3ynbTaTUBHOCTUM CBOEN LEeATENbHOCTU U
CUCTEMbI QHEPreTUYECKOrO MEHE)KMEHTA, a Takke BHE opraHu3aumm gnsg HopMmnpoBaHus
3aMHTEPECOBAHHbIX CTOPOH.

MHdopMaumMOHHbIN  OOMEH SBNAETCA  BaXHbIM  MHCTPYMEHTOM  (POpPMUPOBaHUSA
mMoTuBaumn. CregyeT WMHGOPMUMPOBATL MepcoHan O Bonpocax 3HeproaddeKkTMBHOCTU, a
Takke nobyxagatb W MNOOWPSATb BHOCUTb BKMaa4 B €€ MNOBbIWEHWE MNOCPeacTBOM
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3HeprocbepexeHuns, npegoTrBpaweHnsa U3bbITOYHOro aHepronoTpebneHns n addPEKTUBHON
paboThbl.

CpeacTtBa MHPOPMUPOBAHUSA OOSDKHbLI MCNOSb30BaTLCA A115 NONYYEHUA COTPYAHMKAMM
obpaTHON CBSI3M OTHOCUTESNBHO PEe3yNbTaTMBHOCTM KOMMaHuK (nogpasgeneHuns), a Takke B
KayecTBe MHCTPYMEHTa MNPU3HaAHUSA U MNOOLLUPEHUS OOCTMXKEHMIA. XOpPOLLIO OpraHM3oBaHHas
cucTema MHpopmmnpoBaHusa obecnednBaeT NOTOK MHOPMaLMK Kak O Lensax u 3agadax, Tak u
O AOCTUrHYTbIX pe3ynbTaTax.

CyLLecTBYIOT pasnunyHble cpeactaa MHPOpMaLMOHHOro obmMeHa nnm pacnpocTpaHeHus
WHpopmauun — 6GronneTeHn, raseTbl, WH(OPMAUNOHHbIE FUCTKW, NrakaTbl, CTEeHAbl,
rpynnoBble MHCTPYKTaXu, cobpaHus Mnu coBeLlaHus Mo KOHKpPeTHbIM Bonpocam u T.4. B
YAaCTHOCTM, BO3MOXHO  WCMOMb30BaHME  CYLLECTBYIOLMX  KOPMOpPaTUBHbIX  KaHaros
NHpOPMMPOBaHMA ONsi pacnpoCTpaHeHns cBegeHun o6 aHepropesynbTaTUBHOCTU.

BaxxHa opraHunsaumsa nHopmaunoHHOro obmMeHa He TOMbKO «MO BEpPTUMKaNmM» — MeXay
PYKOBOACTBOM, 3aMHTEPECOBAHHbIM B JOCTMXXEHMUM ONPEeAENEeHHbIX Lenen, u CoOTpyaHuKamm,
HenocpeacTBEHHO paboTaloWMMM Ha4 UX OOCTMXKEHMEM, HO U «MNO FOPU3OHTaNM» — MeXay
pasnUYHbIMKM rpynnaMyM CrneumannuctoB BHYTPU KOMM@HMKW. 3TO MOryT ObiTb, Hanpumep,
rpynnbl, OTBETCTBEHHblE 3a 3HEProMeHeKMEHT, MNPOEKTUPOBaHWe, JKCnryaTauuio,
nnaHnpoBaHue N UHAHCHI.

OpraHusaumm pekomeHngyeTtcs obecnevntb, YTOObl BCE COTPYOHUKN OCO3HABanM:

- BaXHOCTb COOTBETCTBUS 9HEPreTU4ecKon nomnuTtuke, npouegypam n tpeboBaHuAM
CUCTEMbI 3HEPreTUYECKOro MEHELXKMEHTA;

- CBOM yHKUMOHanbHble 00653aHHOCTM W OTBETCTBEHHOCTb 3a [OOCTMXEHME
pes3ynbrara;

- MpeuMMyLLEeCcTBa, CBA3aHHbIE C Yry4ylLleHNeM 3HEePreTU4eCcKkon pesdynbTaTUBHOCTY;

- BNUsSIHME (dpakTU4eckoe WNu noTeHUManbHOe) CBOMX OEWCTBUMN B OTHOLLEHUU
MCNONMb30BaHMA W NOTPebneHna 3HeprMm M BO3MOXHbIE MNOCNEACTBUS OTKIIOHEHUS OT
YyCTaHOBMEHHbIX NpoLeayp.

O6yyeHue 1 noBbliWeHUe KBanudukaumm

Kputnueckyto ponb B (OYHKLMOHMPOBAHUN CUCTEMbI SHEPreTUYECKOro MeHeaXXMeHTa
urpaet obecneveHne KOMNETEHTHOCTN U NOBbILLEHME KBanudukauum nepcoHana.

Opranusaums pgormkHa obecneunTb, 4TOBbI  Kaxablt  paboTHUK  (paboTHUKK),
AENCTBYIOLNA ONA OpraHn3aumm unm no ee nopyyveHuto, MMEKLLMIA OTHOLLEHNE K pexnmam
3HAUMTENbHOrO  MCMONb30BaHWA  3HeprMM, obnagan Ans  3TOro  4OCTaTOMYHbIMMU
komneTeHumssmn. OCHOBOM UX SABMNAIOTCSA COOTBETCTBYKLWME obpasoBaHue, 0bydeHue u
NnoaroToBka, HaBbIKK UMK ONbIT.

Opranunsaums [[orkHa onpegenntb noTtpebHoctn B 0byyeHMM U NoAroToBKe
nepcoHana, CBs3aHHbIe C yNpaBfeHNEM PeXUMaMn 3HAYUTENbHOTO UCNOSb30BaHMS 3HEPTUn
N (PYHKLMOHMPOBAHNEM CUCTEMbI SHEPreTUYEecKoro MeHemkmeHTa. NMpn atom HeobxoamMmo
BECTU N 06ecneyvnTb COXpaHHOCTb COOTBETCTBYIOLLMX 3anncen.

MeToa cocTtouT B nNogAepXaHuuM YPOBHSA KBanudukauum nepcoHana B cdepe
9HeproapEeKTMBHOCTN U SHEPronoTPEBNSAOLLMX CUCTEM C MOMOLLIbIO TaKMX METOA0B, Kak:

- MpUBrEYEHNe KBanMpuUUMPOBAHHOrO nepcoHana w/vnn obyveHne nepcoHana.
Ob6yyeHune MoxeT NpoBOAUTLCA COOCTBEHHBIMM CreLanMcTamm opraHm3anmm Unn BHELUHUMN
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aKcnepTamu, B dopme OpraHM3oBaHHbIX y4eOHbIX KypcoB nnu
camoobpa3zoBaHnsa/NpodeccnoHanbHOro pasBuTus;

- nepuogmyeckoe ocsoboxaeHne paboTHMKOB OT MOBCEAHEBHbLIX 006S3aHHOCTEN ANS
yyacTua B NfaHOBbIX 06CneaoBaHMAX WKW paccrnefoBaHUsX MO KOHKPEeTHOMY Bonpocy (B
npegenax nx CO6CTBEHHOM YCTAHOBKM U Ha APYron yCTaHOBKeE);

- obmeH KagpoBbIMM pecypcaMmn mexay obbekTamu;

- MpUBIEYEHNEe KOHCYNbTaHTOB, obnagawowmx Heobxogumon kBanudukaumen, ons
npoBeaeHus NNaHoBbIX 06cnegoBaHNi;

- genernpoBaHue crneunanmampoBaHHbIX dyHKUNRA n/vnn akcnnyaTauum
crneumanmaMpoBaHHbIX CUCTEM BHELLHEN OpraHM3aLmm.

Co3aaHue cuctemMbl paumMoHanNu3aTopCcKux npeanoXxXeHum

OHepromeHeKMEHT  npeanonaraeT Ha OCHOBE  MOMHOr0  MHOPMUPOBAHKS,
noaaepXKaHusa Keanudmkaumm COTPYAHWKOB U UX BOBMEYEHHOCTU B obecrneyeHne BbICOKOM
3HepropesynbTaTMBHOCTU HANMYne BO3MOXHOCTU NogaBaTb CBOM naeun no yny4weHuo COHM,
PYHKUNOHNPOBAHWS OTAEMNbHbIX arperatoB, 000py40BaHWs U CUCTEM.

OpraHusauma gomkHa paspabotatb U BHeOpUTb Mpouecc, NocpeacTBOM KOTOPOro
Kaxablh paboTHUK, paboTalowmn Ans opraHusauum Wnu no ee nopyyvyeHuto, Mor 6Obl
BbICKa3blBaTb CBOK TOYKY 3PEHUS UMM BHOCUTb MPEeAroKeHWUs MO YIyYLWEHU0 CUCTEMbI
9HEpreTMYecKoro MeHePKMeHTa.

Heobxognmo paspaboTtatb nybnumyHyo nNpo3padHylo  npouedypy nodadum wu
paccMOTpeHUst NOAO0OHbLIX NPeaNOXEHNIA, UX OLEHKM 1 BO3HArpaxaeHus.

Naen, npegnoxeHHble COTpyAHUKaMN, COXpaHATCA B 6aHKe naen, ¢ BO3MOXHOCTbIO
BKIHOYEHNA B MiaH MeponpuaTuin (MporpamMmmMy noBbILLEHUST 9HEProdPeKTUBHOCTH).

Co3paHue cucteMbl MOTUBaLUN

Ob6ecneyeHne  BOBMEYEHHOCTM  MepcoHana B MNpPOUECC  BHEAPEHus U
dyHKUMoHUpoBaHua COHM [OOMmMKHO nNoaAepXMBaTbCs, HapaBHE C WMH(OPMUPOBAHUEM,
NoBbILLEHMEM KBannduUKaumm u CUCTEMOW paunpeasioXXeHUn, BbICTPOEHHOM CUCTEMOWN
MOTMBaLNN.

OHa coctouT, C OOHOW CTOPOHbI, U3 perfamMeHToB, MHCTPYKUMA U TpeboBaHun,
HeoBX0AUMbIX K BbIMOSIHEHWUIO, U NMPeAyCMOTPEHHbIX WTPaHbIX Mep 3a UX HapyLlleHune, a C
APYron — N3 CUCTEMbI NOOLLPEHMI 3a AOOPOBOSbHBIE 4ENCTBUSA, NPUHOCALLME 3PdEKT B YacTu
NOBbILLIEHWSI QHEPrope3ynbTaTUBHOCTU UMK KavyecTBa PyHKUNOHUpoBaHms COHM.

Cnctema MOTMBaUUM [JOSDKHA OTBEYaTb MPUHLMNAM [MACHOCTW, MOHSATHOCTU U
OTKPbLITOCTW; 3HAYMMOCTU MOOLWPUTESNbHBIX Mep. [loowpeHna MoryT BKMYaTb Kak
MaTepuanbHylo, Tak U He MaTepuarnbHY0 COCTaBIISOLLYHO.

PdopmMmupoBaHMe Ha NpeanpPUATAUM FMacCHOU U NPO3pavyHOM CUCTEMbI MOTUBALUM,
BKNYaa WHdopMupoBaHue, oby4vyeHMe W NOBbIWEHWE KBanudukauum, cuctemy
paboTbl C paLMOHaNM3aToOPCKUMUN NpPeanoXeHUAMN

lMpumeHumocme: ntobbie opa2aHu3ayuu, MexHoI02u4ecKue nPoUecchl Uunu cucmemsi.

KnioyeBble OMOKM UM 3NEeMEHTbl U3NOXEHHOro Bbille noaxoga K CUCTEME
9HEPreTMYecKoro MeHe)KMeHTa NpeacTaBneHbl HUKe B MaTpuyHon popme B Tabn. 5.5.
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HOT coctouT BO
BHEZPEHUN n
nogaepXxaHuu

dYHKLMOHMPOBAHWSA

CUCTEMbI 3HEpro-

MeHepkMeHTa (COHM), B

HOT coctounT B
opraHusaumm cucTemMbl
yyeTa U MOHUTOPUHra,
BKNOYasn nposeaeHne

3HepreTU4ECKNX ayauTos,
onpepneneHne 6asoBon

HOT cocTouT B opraHusaumm
NraHNPOBaHUS N SHEPreTUYECKOro
aHanuaa, Bkro4vasa onpegeneHme
3HaUYUMbIX MOTPEOUTENEN IHEPTUN,
BbIOOP ANst HUX LieNeBbIX
nokasartenen aHepro-

HOT coctouT B
opraHusaumm cuctemMbl
NpoBepKU
pe3ynbTaTUBHOCTM Yepes
BHYTPEHHUe ayauThl,
OLIEHKWN CO CTOPOHbI

HOT coctonT B
hopMMpoOBaHMM Ha
npeanpuaTUL rNacHom u
npo3pavyHon CUCTEMbI
MOTMBaL MK, BKNOYas
WHOPMUpPOBaHUE,

CcoCcTaB KOTOpPOW BXOAAT, B MR pes3ynbTaTUBHOCTU, yNpaBneHne pyKoBOACTBa, o6y4eHne 1 noBbiLEHME
TOW Mepe, B Kakon 3TO MX onepaumoHHbIMMK noaroToBKy KBanudukaumm, cuctemy
3HepronoTpebneHus, .
NPUMEHUMO B KOHKPETHbIX npoBeeHve napameTpamun, dopMUpoBaHme neprvoanyeckomn paboThl C
ycroBsusix, Bce 6eHUMAPKVHIa nporpamMmmbl NOBbILLEHUS aeknapaumm ob paunoHann3aTopCKUMK
nepeyncneHHbIe 3fIeMEHThI 3HeproaddPEKTUBHOCTH 3HEepProadPEKTUBHOCTH npeanoXxeHnamMm
Paspabotka u npuHATME | YY4EeT M MOHMUTOPMHT, | MNnaHupoBaHue. YcTaHoBreHune VHGOpMUpOBaHMe
aHepreTMYeckon MONUTUKKL | onpedeneHMe  GasoBoW | Lene U 3agad, nokasatenen | [1poekTupoBaHue. o 6ecnpet-|ezv|e :
(monuTnkn B obnacTtu | NMHuUn 3HepreTndeckomn 3akynku
BOBIEYEHHOCTU

3HeproadHeKTUBHOCTH) 3HepronoTpebneHus pe3ynbTaTUBHOCTU

Bribop 3HAYNMBbIX 3Hepro- | [NpoBepku
Obg3aTenbcTBa BbICLLErO N . [okymeHTupoBaHue 7]

OHepreTuyeckme ayguTbl | noTpebutenen n 3HEpPreTMYeckuin | pesynbTaTUBHOCTU. .

pyKoBOACTBa BeaieHune 3anucen

aHanus BHyTpeHHne ayauTbl

OnpeaeneHne BO3MOXHOCTEN ANS
dopmunpoBaHme Mcnonb3oBaHne mMeTodoB . Cuctema paboTbl c

. ynydweHnn un  dopmmpoBaHue | OueHka CO  CTOPOHBI
OpraHn3auoHHON BMU3yanusaumm " . pauvoHanmM3aTopCcKMMun
. nnaHa meponpuaTui (NporpaMmbl | pyKkOBoACTBa

CTPYKTYpblI NMOCTPOEHNE MOoAeNen npeanoXeHNsIMn

3HeproapheKTMBHOCTH)
lMnaHnpoBaHwue, .

- OnepaumnoHHbIn KOHTpoOnb, | MNoaroToBka

onepaunoHHbIA  KOHTPOIb, -
KOUTAYECKME CpaBHUTENbHbIE OLEHKWN | KpUTMYECKUE onepaumoHHbIE | MEPUOANYECKON O6yyeHne u noBbiLEHNE
P (6eHYMapKnHr) napameTpbl 7] TEXHUYeCKMe | geknapauum 00 | kBanudukaumm
onepawMoHHble NapamMeTpbl

NpPoBEPKU 3HeproadHeKTUBHOCTH

N TEXHUYECKNE NPOBEPKU
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3akntounTesnibHble peKoMeHAauMm No NPpMMeHeHU0 cnpaBoYHUKa

CnpaoyHuk HOT nogrotoBneH TexHnyeckon padoyen rpynnon Ne 48 «lloBbileHne
SHepreTnyeckon 3MAPEKTUBHOCTU MPU OCYLLECTBIIEHUN XO3ANCTBEHHOW W (MNKN) WHOWU
pestenbHocTM». Hambonee akTuBHoe yyactue B cbope, aHanmse M cuctemaTusaumm
MHopMaUnK, a Takke B HanncaHmm Tekcta CnpasoyHmka HOT v ero ob6cykaeHnn npuHsnm
crneumanucTbl cnegyowmx opraHusaumm:

- AHanutnyeckun ueHTp npu MNpasutensctee PO;

- HeKkomMep4eckoe napTHepcTBO «Poccumnckoe TennocHabxeHney;

- AO «lasnpomHedTb-MHI13y;

- AO «CanaBaTcTekno»;

- AO «CYOKn;

- accoumnaumsa «Pycckas ctanby;

- accouuaumsi Npon3BoANTENEN KEpaMUYeCKUX CTEHOBbLIX MaTepumarnos;

- rockopnopauus «Pocatomy;

- rpynna komnaHumn «SP Glassy;

- AenapTaMeHT npupoaonofb30BaHUA M OXpaHbl OKpyXarollenh cpedbl ropoga
MockBsbil;

- komnanua JKOPATI Pyc;

- HauwoHanbHoe oObeauHeHwe opraHusdauunm B obnactm aHeprocbepexeHus u
NOBbILLEHNS 3HEpPreTU4eckon ahPeKTUBHOCTY;

- HaumoHarnbHbIN nccnegoBaTensCkun yHuBepcuteT « MOU»;

- HUMU MPCK;

- HIM «C3® HIMy;

- OAO «AK «TpaHcHeEDTbY;

- OAO «WNHconap-UHBecTy;

- OAO «Kacnuinckuni 3aBo NIMCTOBOrO CTekna;

- OAO «MMK»;

- OAO «Hedput-Kepamukay;

- OAO «HIMO LUKTWN»;

- OAO «PXX[0»;

- OKPYCAJ;

- 000 «ATK 3KOJOIMnA»;

- 00O «ArpollpoekTHBECTY;

- 000 «BuHepbeprep Knpnunyy;

- 000 «l"asnpom BHUUTA3»;

- 00O «l"apguaH ctekno PocTtoBy;

- 00O «l"apguaH ctekno PasaHby;

- 000 «CI'K»;

- 000 «3n Oxun Cun dnat MNacc Knuny;

- 00O «3HeproakcnepT UHXUHUPUHIY;

- MAO «TpybHas meTannypruyeckasi KOMNaHUNa»;

- Poccuncknmn xmmmko-TexHonornyecknn yHusepcutet umenn . . MeHpeneesa;

- Cot03 CTEKOMbHbIX NPeanpUATUN;

- CPO Accouuaums «Coto3s "3HeproadekTUBHOCTbL" »;

- 000 «YI'MK-XonguHry»;

- ynpasneHue PocnpupogHagsopa no Bnagumupckon obnactu.
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Mpun nogrotoBke CnpaBoyHuka HAT Gbn ncnonb3oBaHbl Matepuarnbl, NONyYeHHbIE
OT POCCUMCKMX W 3apybexHblX chneumanuctoB B xoge obmeHa uvHGOpMaumen,
opraHmnsoBaHHoro bropo HAOT B 2016-2017 rr. Bonblwas 4acTte martepuanoB 6bina
npegcraBneHa B BuAe CUTYaUUOHHbIX MUCCNegoBaHUM M aHKeT OT 32 pecrioHOEHTOB.
Mcnonb3oBaHbl MaTtepmarnbl POCCUACKUMX N MEXOYHAPOLHbIX MPOEKTOB, BbIMNOSIHEHHLIX B
2005-2016 rr., B TOM 4yncne:

- «OHeproadhdektBHoCcTb B Poccun: obecnevyeHne [ocTtyna K eBpONenckum
HaUNy4LWnM JOCTYNHbIM TEXHOMOMNAMY;

- «Knnmatunyeckue ctpaTterum ans pocCUMCKNX MeranonimcoBy;

- «[loBbiweHne 3HeproapPPEeKTUBHOCTN B CTEKOSbHOMW MPOMBbILLSIEHHOCTUY;

- «PacnpoctpaHeHne nogoxodoB NOBbIWEHUA 3(PMEKTUBHOCTU U CHUXKEHUSA
BbIOPOCOB NApPHUKOBLIX ra30B KPYMHbIMU 0O bekTamMn TENNOINEKTPOIHEPTETUKNY;

- «CranpgapTtmsauma un ceptudumkaumsi aHeproadPEKTUBHOCTM B MPOMbILLNIEHHOCTH
CTPOUTENbHbBIX MaTepUanoBy;

- «OHepronsaHMpoBaHME B POCCUMNCKUX PErMOHAX;

- «Haunyywwue AOCTYMHbIE TEXHOSOINN: acnekTbl NOBbILLEHMS
9HeproaPEKTUBHOCTN N SKONOMMYECKON Pe3ynbTaTUBHOCTU POCCUMCKUX NPEeanpUATUN Y,

- «KnnmaTtnyeckn HenTpanbHasi XO03ANCTBEHHasi [AeATerNlbHOCTb: BHeApeHue
Hauny4Lwunx JOCTYMNHbIX TexHonorum B Poccuinckon denepaumny;

- «AHanus pblHKa aHepronoTpebnsaoLwen NPoAYKLUNN NPOMBbILLIIEHHOTO Ha3HaYeHUs
C TOYKN 3peHNA ee IHepProadPEKTUBHOCTU U APYrnX 0aKTOPOBY;

- «KomnnekcHas oOLEeHKa 9KOSTIOrM4yeckon, 3HEepreTUYeCcKOm u TEXHONOrM4ecKou
adpektTmBHoCTM 150 KpynHenwnx komnaHum Poccum n 4897 npeanpuatun Poccuimnckon
depepaumm n Pecnybnuku KazaxctaHy».

B 9Tux npoekTtax MpuHANM y4acTue OEeCATKM POCCUNCKUX MPeanpusTMn camblX
pasfiMyHbIX OTpacnen NPOMbLILLIIEHHOCTU U CENbCKOro XO35MCTBa, PYHKLMOHUPYHOLWMX B
LeHTpanbHoMm, CeBepo-3anagHomMm, [lpuBormkckoMm,  YpanbckoM ©n  Cubupckom
depepansHoM okpyrax. [lpu obcyxaeHnn npenBapuTenbHbIX BEPCUA  pasgerioB
CnpaBoyHnka HOT uneHbl TPIT 48 Bbickazann UEHHble 3aMedYaHusi U NpenocTaBunu
AONOJSTHUTENbHbIE MaTepuarnsbl.

Mpn Hanucanmm CnpaBodHuka HOT yunTtbiBanucb matepuanbl OEUCTBYHOLLETNO
cnpaBoyHuka EBponenckoro Cow3a Mo  HaunyyYwuMm  OOCTYMHbIM  TEXHOMOMNAM
obecneyeHuns aHeproadpdektTnBHocTn (Reference Document on Best Available Techniques
for Energy Efficiency), B TOM u4ucne, ero aBTOPCKUX PYCCKOA3bIYHbLIX BEPCUN,
NOAroTOBIEHHbIX NPU aKTUBHOM y4YacTum paspaboTymnkoB HacToswero CnpasoyHuka HAT B
2009-2012 rr. Vicnonb3oBaHbl Takke mMaTtepuansl OTY4€Ta, NoAroToBneHHoro MuHaHepro
Poccun B pamkax rocygapCTBEHHOro KOHTpakta Ha  BbinonHeHne HUP  Ne
13/0412.0923400.244/15/232 n copepxawero CnpaBOYHbIA LOKYMEHT MO HaWUMy4ylnm
AOCTYNHbIM TEXHONOrMAM obecneyeHns aHeprodadPEKTUBHOCTMU.

Mpun pa3pabotke CnpaBoyHmka HOT yuTeHbl Takke Noaxoabl, CUCTEMATU3UPOBAHHLIE B
OTpacrieBbIX M MEXOTPACreBbIX PYKOBOACTBAX MO Haunyywen npaktuke obecneyeHns
aHeproadpdektuBHocTH (Energy Efficiency Best Practice Guides, Energy Star Energy Efficiency
Tools, Industrial Energy Efficiency Accelerators n gp.), oencreytowmx B CoeanHéHHbIX LLTaTax
Awmepukn, KaHage, BennkobputaHum un gpyrmx rocygapcraax.

O6wiee 3aknyeHuMe, KOTOpPOE MOXHO caenaTb B pesynbTate paboTbl HaA

CnpaBo4Hukom HAT, coctoMT B TOM, 4YTO NPaKTUYECKU BCE KPYMHbIE POCCUNCKUE
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npeanpuaTMs cuctemaTmdyeckm paboTaloT Hag NOArOTOBKOM W peanu3auunen
nporpamMm aHeprocbepexeHuss. M3BeCTHO, 4YTO B pAge NPOMbIWAEHHbIX Fpynn
NMOArOTOBMIEHbl CTaHAApPTbl OpraHmM3auuh no BbIOOPY 9HEpProadPEKTUBHOIO
obopynoBaHus, N0 NPOBEAEHMIO 3aKYMOK C y4ETOM KNacCoB 3HEProadPeKTUBHOCTH,
No NOAroTOBKE M NOBbILLEHUIO KBanudukaunum Kkagpos B cepe aHeprocbepexeHus.
PykoBoactBa nNo  3Heproa@eKkTUMBHOCTM  OEUCTBYKOT B  paMKax CUCTEM
9HepreTn4ecKkoro MeHegXXMeHTa.

Katanorn npoektoB (C [geTanbHbIM OMMCaHMEM MPUHATBLIX Mep, pacyéTammu
9KOHOMMYECKMX 3(PPeKTOB) CO30aOTCA Kak BHYTPEHHME, KOpPropaTUBHbIE CPaBOYHUKN
no obecnevyeHnto aHeproadPeKTMBHOCTU. BmecTe ¢ TeMm, B psage oTpacnen noBbILLEHUIO
9HeproadHeKTUBHOCTN yaenseTCa MeHbLuee BHUMaHue, 4YTO MOXeT ObiTb BbI3BaHO
YCTOSIBLUMMUCS OTHOLUEHUAMU C MOCTaBLUMKaMW IHeproHocuTenen, ybexageHnem, 4to
HeZaBHO NyLleHHOe B aKcnyaTauuto (CMOHTUPOBAHHOE «MNOA KIHY») NPOU3BOACTBO HE
MoXeT obnagaTb pesepBamMu  aHeprocbepexeHus, [paxe C  HepoBepuem
NPOU3BOACTBEHHMKOB K peKnaMHOn MHOpMaLMn NOCTaBLLMKOB 3HepronoTpebnsioLero
obopynoBaHus.

Ona Toro 4yTtobBbI  Hawunydwas  npakTMuka B cdepe  NOBbILEHUSA
9HEpProaEeKTUBHOCTN MONy4uria pacnpocTpaHeHne B OOSbLIEM 4YUCIIE CEKTOPOB
9KOHOMMKM W oOpraHmsaummn, Heobxoauma cnaxeHHas cucTtematndeckaa paboTa
perynaTopoB, 3KCNEepPTOB WM MNpakTUKOB. [Ns oOTe4YeCTBEHHbLIX MpeanpusaTUin MOryT u
AOMMKHbl  ObliTb paspaboTaHbl OTpacneBble PYKOBOACTBA, MNOAOOHbLIE Tem, u4TO
pacnpocTpaHeHbl B rocygapctBax — uneHax EBponenckoro Coto3a, B CoeaNHEHHbIX
LUTaTtax Amepukn n Kanage, B AnoHnn n Pecnybnuke Kopes.

Heobxogumo Hantu 6anaHc mexay pekoMeHZauusamu Ang SHeproMeHeaxepos,
OHNMarH CYETYMKaAMK, CUTYaAUUOHHBIMW UCCREeLOBaHUAMM, OTpacneBbiMW aHanu3amu
pe3epBOB 3JHeprocbepexeHnss M KOprnopaTUBHLIMU PEeLUEHUSIMU N HOY-Xay KOMMaHWN,
KOTOPbIMM OHW, BO3MOXHO, He [OSKHbl AenuTbCcs, U 06 3TOM CBMAETENbCTBYET
MeXOYyHapOaHbIN ONbIT.

Mpouecc coBepuleHcTBOBaHMA CnpaBovHnka HOT QOofmkeH oTpaxaTb NpUHLMN
nocrnefoBaTesNibHOr0O  yryylweHns — OCHOBHOW  MPUHLUMN  COBPEMEHHBIX CUCTEM
MeHeKMeHTa. Tak, B camoe Onwkanwee BpeMsa MNPeacTouT akTyanusnmpoBaTb
HauWoOHanbHble CTaHgapTbl B cdepe unaeHTUDUKALUUN 3SHEPreTUYEeCKUX acnekTos,
onpefeneHMs n MNraHMpPoOBaHWS nokasaTenen 9aHeproddPeKTMBHOCTU, obecneuntb
rapMOHM3aUNI0 TEPMUHOSOMMMU HaUMOHArbHbIX U MeXAyHapo4HbIX CTaH4apToB B cdepe
obecneyeHns aHeproadPEKTUBHOCTN.

Paspabotumkn CnpasodHuka HOT HagewTcsl, 4TO KOnmern roToBbl pasgenntb
no3uunio nocrnegoBaTenbHOro coBeplleHcTBoBaHus CnpasoyHmnka HOT, a Takke NpuHATb
yyactme B paspaboTke oTpacneBbiX MNPaKTUYECKMX PYKOBOACTB W  HaUMOHasbHbIX
cTaHOapToB B cdepe aHeprocbepexxeHnst N NOBbILLEHUS SHEProahPEKTUBHOCTH.
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MepeyeHb TexHONOrMM 3HeproacpcpeKTUBHOCTU, NPUBEAEHHbIX B oTpacneBbix UTC HOT®S

Tabnuua A.1 — lNepeyeHb TexHonornm aHeproadpdekTneHocTn otpacnesbix MTC HOT

CBegeHus o

Haunyuwme goctynHbie

MepcnekTUBHbLIE

Hanuyuu
HanmeHoBaHue MNokasaTenu TEXHONOrMn, HanpaBneHHble Ha TEeXHONOoruu, HanpaerneHHble
Ne nHdopmaumm o6
UTC HOT 3HepronoTpeodneHus noBbIlleHue Ha noBblILleHne
3ueprocGe- 3HeproachpeKTMBHOCTH 3HeproacddeKTMBHOCTHU
pexeHum
1 MNpouseoacteo | MNpunoxeHue U lNpuBeneHobl yaenbHble HOT-5. OnTmanbHOe ynpaBneHue MT-1.4. Masndukaums YepHoro
Lenmnonos.bl, (obsizaTenbHoOE). | nokasaTenn MMHUMAarnbHOIO U | CUCTEMOW NOTPEONEHN 3HEPTUN U Lenoka.
ApeBecHON OHepro- MakcuMMarnbHOro pacxoga 3HeroadheKTUBHOCTLIO AN MT-1.5. YBenuyeHne
Macchil, 6ymarm, SCPCPGKTVIBHOCTb Hepropecypcos npu YMeHbLUEeHUA pacxoada TonfIMBHO- NpoOnU3BOACTBA 3MNEKTPOIHEPTN
KapToHa npon3BoacTBe LIENJIHOITO3HO- 3HepreTn4eckmnx pecypcos n Ha OCHOBE NPOAYKTOB

Gyma)kHoW npoayKummn ans
NPOLIECCOB:
NOAroTOBKa APEBECUHbI;

NPoOn3BOACTBO CyrbdaTHOM
Lennnoss.l;

NPOM3BOACTBO HEUTPaArbHO-
CynbUTHON LEenmonoss.l;

NPOn3BOACTBO APEBECHOM
MEeXaHN4eCKOn Macchl;

XMMWKO-MexaHu4eckasi macca
(ocuHa);

pereHepanusi XuMHUKaToB;

CHWXXEHNSA TEXHOTEHHOro BO3AENCTBUS
Ha OKpY>KaloLLyto cpeny
NPOM3BOACTBEHHbIX NPOLIECCOB U
T3aU.

HOT-11. CHwkeHne obpasoBaHusA
0TXO40B, BOBfie4YEeHME B MOBTOPHOE
ncnonb3oBaHWe 1 NoaroToBka Ans
pa3MeLLEeHNs Ha NOSIMIroHe B.T.u.
BblpaboTka aHeprun).

HOT-21. CHmKeHne notpebneHns
TennoBou aHepruu (napa) u
3NeKTpoaHeprum (cynbgaTHoe
Npou3BOACTBO).

BGuomacchl 1 yTunusaums
n36bITOYHOro Tenna.

MT-4.1. CHxKeHne pacxoaa
BOAbI M yAenbHbIX COPOCOB Mpu
OopraHusaumm MakcMmMmarnbHO
BO3MOXXHOIO 3aMKHYTOro Likna
ncnonb3oBaHns 060poTHOM
BOAbI.

MT-5.14. lNasndukauns
Menkon dopakumnm oTXoa40B
COPTUPOBaHUSA LenbI.

MT-5.15. NMepepaboTka
0CagKoB CTOUYHbIX BOA (KEK,

13 MpuBepeHbl CornacHo AaHHbIM NpUNoxeHun «3HeproaddekTnBHocTe» UTC HAOT,

CnpaBoyHumka HOT.
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lNpodomkeHue mabnuubi A.1

CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

HanmeHoBaHue Hanuaum MNMokasaTenu TEXHONOrMn, HanpasneHHble Ha HanpasneHHble Ha
Ne nHdopmaumm o6
UTC HOT 3HepronoTpeodneHus noBblWeHne noBbIWeHne
dHeprocbe- 3HeproacdeKTMBHOCTH 3HeproacdeKTMBHOCTH
pexeHun
- KaycTM3auma u HOT-22. MNoebiweHne 3HEKTUBHOCTU | YIINOTHEHHbIN NNK
pereHepauus U3BecTy; NpoM3BOACTBA ANEKTPOIHEPTUN. BbICYLLEHHbIN M1 1 0CafoK)
- Mpou3BOACTBO Oymaru; HOT-26. CHuxeHne pacxoga MEeTOJO0M CBEPXKPUTUHECKMX
- NPOWU3BOACTBO KApTOH3; TEnnoBOW 3Heprum (napa) TexHonorun (CKT).
O4YUCTKA NPOU3BOACTBEHHbIX | ANEKTPO3Heprun (cynbgutHoe - Cpedu npusedeHHbix 48 MNT
CTOYHbIX BOA NPOn3BOACTBO). (cm. npunoxexue XK)
HOT-28. CHuxeHue pacxoga 601bLWUHCMBO SA6/15H0MCS
TENMoBOW M 3NEKTPUYECKON aHeprun | pecypcocbepezarowyumu u
(NMpon3BOACTBO APEBECHON MaccChl) crnocobcmeayom CHUXXEHUI
pacxoda sHepaopecypcos
2 MNpoussoacteo |lpunoxeHue I MpuBeaeHbl yaoernbHble MpueeneHbl HT npu nponssoacTBe: |- YycTaHOBKa caTypauuu
aMmmuaka, (obsizaTenbHOE). | NOKasaTenu pacxoda Cblpbsi U |-  amMmuaka; NPUPOOHOro rasa;
MUHeparnbHbIX | QHepro- 3HepropecypcoB npwu - CEepHO KUCNOTbI; - yCTaHOBKa napannenbHoro
ynobpeHuii n 3PPEKTUBHOCTL | MPON3BOACTBE: - (poccHOpHOI KUCTIOTHI; Tpybyartoro peaktopa B
HeopraHn4ecku - aMMuaKka; - a30THOW KUCMOTHI; oTAeneHun pudopMuHra;
X KMcnoT - CEepHOW KUCNOTbI; - KOMMAEKCHBIX YA0BPEHMit; - yCTaHOBKa OOMNOMHUTENbHOM
- O0K; KOJTOHHbI CUHTE3a aMMUaKa;

- a30THOW KMUCNOThI;

- KOMMNIEKCHbIX yA0BpeHuix;

- aMMWa4yHOWN CenuTpbl;

-  N3BECTKOBO-aMMUayHON —

CENUTPBI;
- kapbamuga;

- kapbamnga

- yCTaHOBKa KoTna-
yTunuaaTtopa nocre KOMOHHbI
CUHTE33;

- yCTaHOBKa peKynepaTUBHOIO
pudopmuHra « TaHgemy;
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lNpodomkeHue mabnuubi A.1

HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

MNokasaTenu
3HepronoTpebneHus

Haunyuywme gocTtynHble

TeXHOJI0Ormun, HanpaBfeéHHble Ha

noBbIWeHne
3HeproachceKTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBneHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

- cmecu kapbamunga u
HUTpaTa — aMMOHMUS;
- XFOpPUCTOro Kanus

- MOBbIWEHNEe HAaOEXHOCTU U
3HeproadHeKTUBHOCTN paboThI
CEPHOKMUCNOTHBIX YCTAHOBOK,;

- AurnapaTtHo-NonyrapaTtHbIv
(A4r-rnr) npouecc c
OBYXCTyneH4yaTomn
GunbTpauven;

- nony4veHue
KOHLLEHTPUPOBAHHOIO pacTeBopa
(nnaBa) kapbamuaa;

- nony4veHue TBepAbIX hopMm
roTOBOro NPoAyKTa;

- cyxoe gpobneHue pyabl 4o
pr1I0TaUMOHHOM KPYMHOCTH

lMNpounsBoacTeo
Meau

Mpunoxenue I
(obsi3aTenbHoe).
OHepro-
3(P(PEKTUBHOCTD .

Onana3soH (obwero)
noTpebreHns aneKkTpo3Heprm
Ans psga TEXHONOTMYEeCKnxX
npoLeccoB C NPUMEHEHNEM
MEOHOro KOHLUEeHTpaTa
coctaensieT ot 14 oo 20 NOx
Ha TOHHY KaTogHOW Meawn.
KOHKpeTHOe 3HayeHne gaHHOM
BENUYNHbLI 3aBUCUT B
OCHOBHOM OT cOocTaBa

HAOT 2. MNoBblweHne ahpekTMBHOCTH

MCNOoJ1b30BaHUA SHEPIrnn.

HOT 3. MNoBblweHne adpdhekTUBHOCTH

MCMOoNb30BaHUA 3HEpPrnn npun
nepBnM4yHOM npon3soacTtee Megu.

HAOT 4. MNoBblweHe apdeKTUBHOCTH

NCNONb30BaHUSI SHEPrUK NpK
BTOPUYHOM NPOU3BOACTBE MEAN.

HAOT 5. lMNoBblweHe ahdekTUBHOCTH

MCNoJ1b30BaHUA SHEPrmmn npu

MNepcnekTnBHasa TexHonorus 1.
lNoBblWeHNe apdPekTUBHOCTH
NCNonb30BaHNSA 3HEPTUN:
NCNOJSIb30BaHNE CUCTEM
KOHTpOMS, KOTopble
aBTOMAaTMYECKN aKTUBMPYIOT
BKINKOYEHME MECTHbIX OTCOCOB
NbIIN UNU OTXOASALLMX ra3oB
TOMbKO NPWU BO3HUKHOBEHUN
BbIOpOCOB.
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lNpodomkeHue mabnuubi A.1

CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

HanmeHoBaHue Hanuaum MNMokasaTenu TEXHONOrMn, HanpasneHHble Ha HanpasneHHble Ha
Ne nHdopmaumm o6
UTC HOT 3HepronoTpebneHus noBbllWeHne noBbllIeHne
3ueprocbe- 3HeproachceKTUBHOCTHN 3HeproadheKkTUBHOCTHU
pexeHun
KOHLeHTpaTa (NpoueHTHoe aneKkTpopagUHMpPOBaHUMA U MepcnekTnBHasa TexHonorms 2.
cogepxxaHue cepbl U XXenesa), | anekTponumse. MoBbiWweHne 3 HEKTUBHOCTH
TMNa Mcnonb3yemon HAOT 7. YBenuyeHue BbIxoga Meam OT | UCMOSNb30BaHUS SHEPrn Npu
NNaBubHOM NeYvun, YpoBHSA NCNONb30BaHNsi BTOPUYHBIX CbiPbEBbIX | IEPBUYHOM NMPOU3BOACTBE
oboralleHunsa Kncnopoaom, a mMaTtepuarnos. Meau:
Takke cbopa n ucnonsdosanus | HAT 41. YMeHbLIEHNE kKONNYeCTBa — UCnonb3oBaHue neyen
TEXHOMNOrM4yecKkoro Tenna OTX0A0B, HanpaenseMblx Ha B3BELLUEHHOWN NSaBKu;
YyTUNU3aumio nNpu NepBnuyHOM n — MCNosib30oBaHME Tenna rasos
BTOPMYHOM MPON3BOACTBE Meau 13 Kackaga aHOAHbIX neven ans
OPYrMx NpoLeccoB, Hanpumep,
CYLLIKM
4 MNpoussoacteo | lMpunoxenue [ lNpuBeaeHsb!: HAOT 2 CHmxkeHne noTpebneHns Cuctembl 3HEpPreTU4ECKoro
Kepamudecknx | (obsszaTenbHoe). |- yaenbHbIA pacxod 3Heprun | TonnmBa B NPOU3BOACTBE MeHeKMEHTA.
nagenumn OHepro- Ha NpPoM3BOACTBO KepaMn4eckmux n3genun. MpumeHeHne TpybyaTbIx
3P PEKTMBHOCTb KepaMn4eckux n3genunin no HOT 9. CHmkeHne noTpebneHns nany4daTenbHbIX ropenok.

nogoTpacnsam;
- yOernbHbIN pacxon CbipbeBbIX
MaTepuranoB Ha NPoOM3BOACTBO
Kepamudecknx usgenuin no
nogoTpacnsam

TOnnMBa B NPOM3BOACTBE
KepaMmnyeckoro Kkupnuya.

HAOT 11. CHmxeHne noTpebneHns
TOMnMBa B NPOU3BOACTBE
Kepamu4ecKon nanTKu.

HAOT 15. CHuwxeHne noTpebneHns
TOMnMBa B NPOU3BOACTBE OrHEYNopoB.

[puMeHeHneM ropenok ¢
HU3kuM BblaeneHnem NOX.
lMpumeHeHune cywun c
KOHTPONUPyeMoWn BNaXHOCTbIO
TennoHocuTens.

Cywka n obxur CBY-
nanyyeHmem
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lNpodomkeHue mabnuubi A.1

CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

nameHsietcda ot 6 oo 60 IN'x /T
N MOXET paccuUMTbIBaTbCS Kak

Ha eanHULY CBapeHHOW
CTeKroMaccsbl, Tak 1 Ha

eaunHULY rOTOBOW NpoayKLum

OTXOASLMNX ra3oB npoecca
CTeKnoBapeHus

HOT 4. Ncnonb3oBaHune cTeknobos.
OcHosHble Hausny4dwue docmyriHble
mexHosi02uu npouseodcmea cmeksa
onpedeneHs! kak HLT nosbiweHus
3Hep20ahhekmusHocmu

HanmeHoBaHue Hanuaum MNMokasaTenu TEXHONOrMn, HanpasneHHble Ha HanpasneHHble Ha
Ne nHdopmaumm o6
UTC HOT 3HepronoTpebneHus noBbllWeHne noBbllIeHne
dHeprocbe- 3HeproacdeKTMBHOCTH 3HeproacdeKTMBHOCTH
pexeHun
HAOT 16. CHmkeHne noTpebnenns
TONMMBa B NPOM3BOACTBE CAHUTAPHO-
TEXHUYECKMX.
HAOT 19. CHmkeHne noTpebnenns
TONnMBa B NpOM3BOACTBE NOCYAbl.
HAOT 20. CHmkeHne noTpebnenns
TONnMBa B NPOM3BOACTBE M30MATOPOB.
OcHogHasi Yyacmb HaunyqYuwux
AocmyrnHbIX MexHOos102ull, OnMuUCaHHbIX
8 pasdene 5, omHocumcs Kk HAT
rosbIUWeHUs1 3Hep203ghghekmusHocmu
5 MNpoussoacteo | lMpunoxenue [ YaenbHbIA pacxoq aHeprum HOT 1. CuctemMbl 3KONOrnM4ecKoro - oboralleHve Bo3ayxa,
cTekna (obsizaTenbHOE). | paCCMOTPEH ANS Pa3NUYHbIX | MEHEMXKMEHTa noaaBaeMoro A5is CKUraHus
OHepro- nogotpacnen. MNpu HOT 2. ABTomMaTnyeckoe TOMNMBa NpuU CTEKNOBapeHUN,
9(bEeKTUBHOCTL | MPOM3BOACTBE pPasfNYHbIX perynupoBaHue napaMmeTpoB KMCrOpoAoMm;
BMAOB NPOAYKUMM yAENbHOE | CTEKNoBapeHns - NCMOMb30BaHME CUCTEM
notpebrneHne aHeprum HAOT 3. Pekynepauua tenna 3HEpPreTN4eCcKoro

MeHePKMEHTa (Unm nx
MPUHLMNOB MHCTPYMEHTOB)
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lNpodomkeHue mabnuubi A.1

CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

npounsBoacTso 11
nopTnaHaLeMeHTHOro
KnnHkepa n
nopTnaHaLeMeHTa;

- yOenbHOoro pacxoga Tonnuea
Ha obxur 1 1
nopTnaHaLeMeHTHOro
KINUHKepa;

- YOEeNbHOro pacxofa aHeprum
Ha npomn3BoacTBo 1 T
noptnaHgLuemeHTa

HOT 3. CokpaweHne/MmHnmm3saumns
yAenNbHbIX PAacXOA40B Tenna Ha obXxur
KNUHKepa.

HAOT 4. CHwkeHne noTpebnenuns
TENM0BOW 3HEPrnn NyTEM BbIpabOTKK
OOMNOSTHUTENBbHOIo KonuyecTsa
3NEKTPOIHEPTUN UNK Tenna NyTém
obbeanHeHns 3aBogoB C
TENMno3NeKTPOCTaHUMSAMN NNK
TennoueHTpansaMmu Ha 6a3e nonesHomn
pekynepauuu Tenna, B npegenax
CXEeM perynupoBaHus 3Hepruu,
KOTOpPble 3KOHOMUYECKN YCTONYUBBI.
HAOT 6. CHwKeHuaA yaensHoro
pacxofa 3Heprumn Ha Npons3BoACTBO 1
T nopTnaHauemMeHTa.

HOT 7. Paspabotka, peanusaums,
nopaepxuBaHue B paboyem COCTOSHUN 1
MOCTOSIHHOE BbIMNOSHEHUE OnpeaeneHHbIX
TpebOoBaHWIN CUCTEMbI SHEPrETUHECKOTO
MeHepkmeHTa (COHM)

Hanuynmn
HaumeHoBaHue Moka3aTtenu TEeXHOJIOrMU, HanpaBJieHHbIe Ha HanpaBJieHHbIe Ha
Ne nHdopmaumm o6
UTC HOT 3HepronoTpebneHus noBbllWeHne noBbllIeHne
3ueprocbe- 3HeproachceKTUBHOCTHN 3HeproadheKkTUBHOCTHU
pexeHnu P P
6 Mpouseoacteo | lNpunoxeHue E lNpuBeneHbl onanasoHbl HAOT 1. CHwkeHne yaenbHbIX - TEXHONOIMs NPUMEHEHNS
LemMeHTa (obsizaTenbHoe). | 3HaYeHun ons: pacxoaoB CbipbEBLIX MaTEPMAroB ANs | MeTo4a XMMUYECKON
OHepro- - yOenbHoro pacxona nNpoM3BOACTBa NOPTNAaHALEMEHTHOIO | pereHepaunn Tenna;
3(PPEKTMBHOCTL . | CbIPbEBbLIX MaTepManos Ha KIMHKEpa U LeMeHTa. - TeXHONorms agPEKTUBHOM

yTUMM3aLUmm Tenna u 04YnUCTKU
OTXOAALLMX ra30B NMPu MOKPOM
cnocobe npov3BoacTBa
LeMeHTa;

- TEXHOJOrMS UCMOMb30BaHUSA
oTBarnbHbIX
aneKTpoMeTannypruyeckmnx
LLNaKOB A1 NPOU3BOACTBA
LeMeHTa
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lNpodomkeHue mabnuubi A.1

CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

HAOT 2-4. CokpalueHne Bogosabopa n
0o6pa3oBaHNsA CTOYHbIX BOA

HAOT 2-5. CokpalieHume go
MWUHUMAITbHO BO3MOXHOIO YPOBHSA
BOOONOTPEDGIEHNST TEXHOMNOMMYECKNX
npoLeccos

HanmeHoBaHue Hanuaum MNMokasaTenu TEXHONOrMn, HanpasneHHble Ha HanpasneHHble Ha
Ne nHdopmaumm o6
UTC HOT 3HepronoTpebneHus noBbllWeHne noBbllIeHne
3ueprocbe- 3HeproachceKTUBHOCTHN 3HeproadheKkTUBHOCTHU
pexeHun
7 lNpoussoacteo | lNpunoxeHue [ lNpuBeaeHsb!: HAOT 2 ana MmmHMMmn3auumn pacxoga B npuvnoxeHnn He npuBeaeHsbI
N3BeCTU (o6s3aTenbHoe). |- YAENbHbIN pacxof CbipbeBbIX | kap6oHATHOM NOPOARI.
OHepro- Marepunasos Ha NPOMSBOACTBO  HNT 3 ong cHMkeHWs pacxoda Tenna
3(PPEKTMBHOCTD . 1 vsBecTy, Ha o6xur.
- yOenbHbIN pacxof Tonnmea
Ha obxur 1 T nssecTy; HAT 4 Ana MUHMU3ALAN
- yAENbHbIN pacxon aHepruy | ICNONb30BaHNS 3MEKTPO3HEePrim
Ha npon3BoAcTBO 1 T n3BecTun
8 OuuncTtka MpunoxeHue B B npunoxeHun He npueegeHbl | HOT 2-1. BHeapeHne n NnoCcTosHHas B npunoxeHun He npuBeaeHbl
CTOYHbIX BOZ, (obsi3aTenbHoe). noaaepkka NPUHLMNOB
npwu OHepro- 3HeprocbepexeHns n
npou3BoacTBe | 3¢p(PEeKTUBHOCTL pecypcocbepexeHus npu obpalleHnn
NpoAyKumMmn CO CTOYHbIMY BOgAMM
(ToBapos), HOT 2-2. CokpalueHve
BbINOSIHEHUM 3HepronoTpebneHust npn obpalLeHmn ¢
paboT n TEXHOMNOMMYECKMMUN U CTOYHBIMW BO4AMM
oKasaHuu ycnyr HAOT 2-3. CokpalueHue
Ha KPYMHbIX 3HepronoTpebneHns Ha obbekTe
npeanpuaTusax 00paboTKM CTOYHLIX BOL,

125




UTC 48-2017

lNpodomkeHue mabnuubi A.1

HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

MNokasaTenu
3HepronoTpebneHus

Haunnyywwue noctynHble
TEeXHOJIOrMn, HanpaBneHHbIe Ha
noBbIWeHne
3HeproachceKTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBneHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

HOT 2-6. MNoBbileHne cTeneHn
NMOBTOPHOIO UCMONb30BaHUS CTOYHbIX
BO[,

HAOT 2-7. Co3gaHue cuctembl cbopa n
pasaeneHnst CTOYHbIX BOf,

HOT 2-8. MakcumanbHO BO3MOXHOE
N3BNeYeHne N3 CTOYHbIX BOA
3arpsI3HSAOLLINX BELLLECTB N UX
nocreayrLiee UCrnonb3oBaHne

HOT 2-9. cnonb3oBaHne
NPUMEHSIEMbIX OJ151 O4UCTKN CTOYHbIX
BO/, peareHToB, UMEeHLLX MEeTOOVKN
onpeaeneHns ocTaTo4YHbIX
KOHLEHTpaumm

HOT 2-10. cnonb3oBaHne CUCTEM
aBTOMAaTMYECKOro ynpaBeHus
pacxogoM peareHToB AN OYUCTKM
CTOYHbIX BOA 1 06paboTkmn ocagka

O6e3sBpexunBaH
ne oTXod0B
TEPMUNYECKMX
cnocobom
(cxuraHve
0TX040B)

Mpunoxenue
(obsi3aTensHoe).
OHepro-
3(p(PeKTUBHOCTb

B npunoxeHun He nprBeaeHbI

NHxekumnsa BTOPUYHOro BO3ayxa,
ONTUMU3aUNS U pacnpeaeneHme.
Peunpkynsiums obIMOBbIX ra3oB.
O6oralleHre Bo3ayxa KMCITIOPOOOM.
YBenuyeHne BpeMeHU BbIAEPXKKN
OTXOOO0B B KaMepe CXUraHusi.

B npunoxeHun He npyBeaeHbI
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lNpodomkeHue mabnuubi A.1

HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

MNokasaTenu
3HepronoTpebneHus

Haunnyywwue noctynHble
TEeXHOJIOrMn, HanpaBneHHbIe Ha
noBbIWeHne
3HeproachceKTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBneHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

OnTummn3sauuns BpemMeHn,
TemnepaTtypbl, TYypOyneHTHOCTM ra3oB
B 30HE CKMUIFaHWS U KOHLLEHTpauun
Kucnopoaa.

Mcnonb3oBaHne aBToMaTU4eCKM
paboTatoLmx BCnomoraTenbHbIX
rOpesnox.

Mcnonb3oBaHue Tenna.

lMepexopn € XnakKoro Tonnmea Ha
NPUPOAHLIN ras.

Ontnmunzauus K yctaHOBOK.
Mcnonb3oBaHue 4acToTHO-
perynupyembix NpuBOLOB.
OnTumMmn3aunsa cucTembl OXNaxaeHus.
OnTumMmM3auunsa KOHCTPYKUMK KoTNna-
yTunmsaTopa.

Mcnonb3oBaHue TennoBbIX HACOCOB.
Mpsimas gobaBka LLenoYHbIX peareHToB.
Ob6ecnbinMBaHne Ha BbICOKOTEMMEpPA-
TYPHbIX YCTaHOBKaX.

O6paboTka 0CcTaTKoB C MCMONb30Ba-
HUEM rMOPaBNYECKNX BSXKYLLMX.
MoHnuTopuHr HCI.

Linknnyeckoe ncnonb3oBaHne BOAbI.
Cenapauus meTannos 13 LWaka.
MyTb OBMXEHMS ObIMOBbIX ra30B
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lNpodomkeHue mabnuubi A.1

CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

HanMunu
HanmeHoBaHue MokasaTenu TEeXHOJIOrMU, HanpaBJieHHbIe Ha HanpaBJieHHbIe Ha
Ne nHdopmaumm o6
UTC HOT 3HepronoTpebneHus noBbllWeHne noBbllIeHne
dHeprocbe- 3HeproacdeKTMBHOCTH 3HeproacdeKTMBHOCTH
pexeHnu P P
10 OuuncTka Mpunoxenune I MpvBeaeHbl gaHHbIE NO HAOT 11a. AHaspobHasa ctabmnusauus |- NonyYeHue XMAKoro Tonnmea
CTOYHLIX BOA C | (0BA3aTenbHoe). | AManasoHy pacxoda cbipbsl, | XKUAKUX OCaAKoB, BKMoYas 0bpaboTky |m3 ocagka. Lienb TexHonornm —
ncnonb3oBaHve | AHepro- mMaTtepuarnos 1 v yTunusaumio 6uorasa. nony4eHne n3 ocafka
M 3hDEKTUBHOCTb | SHEPrOPECYPCOB Ha OYNCTHBIX YCTaHOBMNEH TEXHOITOTMYECKUI KOMMEpPYECKOro
LLeHTPANM30BaH COOPYIKEHUSX FOPOACKIAX nokasatesnb — 3EKTUBHOCTb HedbTenogobHOro NpoayKTa;
CHWXEHUS OpraHN4eckoro BewecTsa | - yaaneHue asorta vyepes
HbIX CUCTEM cTtouHbix Bog (OC 'CB). .
5 TBEACHM VKa3aHO. YTO BOSMOXH ocagka B pesynbtarte o0b6paboTkm no HUTPUT. B gaHHOM TexHonornm
0A00 ep,ev a3aHo, HTO BO3MOXHO TexHonorun HAOT 11a. 0o 50 % cHwkaeTcs
A nocenexunn, nonHoe o6ecv:nequV|e OCTCB | JaT 14a. Ucnonbsosanue ans aHepronoTpebneHye Ha
FOPOACKMX COBCTBEHHO noaayv Bo3ayxa B adpOTEHKM yaaneHve asora,
OKpyros SIEKTpo3Heprnen n Tensiom arperatoB ¢ K[ ncnonb3oBaHus YBESIMYMBAKTCA BO3MOXHOCTH

(3apybexHbin onbIT). CTeneHb
camoobecneyeHms no
3NEKTPOIHEPTUN Ha NyYLIEM
Mo 3TOMY NoKasaTesnto
obwvekTe B Poccun coctaenset
okono 50 % (KypbsHoBckue
OYMCTHbBIE COOPYXKEHUS,
Mocksa)

3NEKTPOIHEPTUN HE MEHEE
yCTaHoBINEHHbIX. ObnacTb
npumeHeHus kak HOT.

YcTaHOBMNEH TEXHOSOMMYECKUI
nokasatenb — Kl ncnonb3oBaHus
3NEKTPO3HEPrun B arperatax ang
nogayv Bo3gyxa B adpOTEHKHU, He
meHee 80 %.

HOT 146. Mcnonb3oBaHune
TEXHOMOrMn nogayun Bo3gyxa,
a9paLMOHHbIX CUCTEM
(BO3@yxoHarHeTaTenum u
ancnepratopsbl), obecneynBaroLLmnx B
COBOKYMHOCTM 3aTparhl
AMEKTPO3HEPrMM Ha npoLecc
BMONOrM4eCcKon O4YNCTKN CTOUHBIX BOS

AN dHeproreHepaumu;
- aHOKCMOHOE OKMCreHne
ammoHunsa (AHAMMOKC-
TexHonorun). lNpouecc
yaaneHus asota
XapaktepuayeTcs HU3KUM
3HepronoTpebneHnem
(cH¥xeHo 0o 1/3 oT 06bI4HOrO);
- BuocyLwika ocagka. Npouecc
No3BONSeT OCYLLEeCTBUTb
3(pPeKTBHYIO CYLLKY ocaka
npu aHepro3artparax,
CHWXeHHbIX bonee, yem B 2,5
pasa no CpaBHEHWUIO C
NCNonb30BaHMEM NPUPOAHOrO
rasa;
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lNpodomkeHue mabnuubi A.1

HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

MNokasaTenu
3HepronoTpebneHus

Haunnyywwue noctynHble
TEeXHOJIOrMn, HanpaBneHHbIe Ha
noBbIWeHne
3HeproachceKTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBneHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

B adpoTeHKax He bonee
YCTaHOBJIEHHbIX.

YcTaHOBMEH TEXHOOMMYECKN
nokasartenb — 3aTpaThl
3NEKTPOIHEPTUN HA NPOLECC OYUCTKM
CTOYHbIX Bof, He 6onee 0,7 KBT-y/kr
NnocTynarLmx
KncnopoanoTpebnsaiowmx BeLecTs.
HOT 14B. [NpMMeHeHNEe HACOCHbIX
arperatoB 4S5 peLMpKynaumm
aKTUBHOTO Mra U3 BTOPUYHbIX
OTCTOMHMKOB.

HOT 14r. MNMpumeHeHne
pecypcocbeperatoLmx TEXHONOMMI,
no3sonAnLWNX yaanaTe gpocop ns3
CTOYHbIX BOA, NPENMYLLECTBEHHO 3a
cyeT Bronornyeckmx NpoLeccos,
obecneymBalOLLMX Pacxon peareHToB,
npv yCroBUW BbINONTHEHNUS
TEXHONOrM4YeCcKMx HOpMaTUBOB, He
©onee ycTaHOBMEHHbIX.

YcTaHOBMNEH TEXHOSOMMYECKUI
nokasaTenb — 3aTpaTbl peareHToB Ha
yoaneHue cdocgopa 13 CTouHbIX BOA,
Kr/kr yoaneHHoro gocdopa.

HOT 1440. Vicnonb3oBaHue cuctem
aBTOMaTMYECKOro ynpassieHus

pacxogom peareHToB A O4YNCTKA

- 3N1eKTPOOCMOTUNYECKOE
o6e3BoxuBaHue. TexHonorus
NO3BONSIET OCYLLECTBUTD
YaCTUYHYIO CYLLKY ocazka
CTOYHBIX BOA Npw
3HeprosaTtpaTax, NOHWKEHHbIX
B HECKOJbKO pas3
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lNpodomkeHue mabnuubi A.1

CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

HanmeHoBaHue Hanuaum MNMokasaTenu TEXHONOrMn, HanpasneHHble Ha HanpasneHHble Ha
Ne nHdopmaumm o6
UTC HOT 3HepronoTpebneHus noBbllWeHne noBbllIeHne
dHeprocbe- 3HeproacdeKTMBHOCTH 3HeproacdeKTMBHOCTH
pexeHun
CTOYHbIX Bog 1 06paboTkm ocagka,
obecneunBaroLLMX UX JO3MPOBaHNE B
Konunyectsax, MUHUManNbHO
A0CTaTOYHbIX A48 OCYLLEeCTBNEHUS
TEXHOJTOrM4YeCcKMX NpoLeccoB
11 lNMpoussoacteo |lNpunoxeHue B lNpuBeaeHbl ypoBHU HAOT 6. 3nekTponus B B.6.1. Ha npoussoactee
anwoMuHua (obazaTenbHoe).Q | noTpebreHns aHepropecypcoB | INeKTponMaepax C npeasaputensHo | FMMHO3eMa nepeBof neven
Hepro- npv NPON3BOACTBE IMNHO3eMa | 0BOXOKEHHBIMM aHO4aMK BTOPOro Criekaxus npn NpousBoACTEe
9(PPEKTUBHOCTL | M NEPBUYHOIO arntOMUHMS. noKoneHus (MoLHocTbio 300 KA 1 FIIMHO3EMA Ha CyXou nunu
BbILIE) nonycyxow cnocob
TepMoobpaboTKN LNXTLI B
KOPOTKMX neyax ¢
TennoobmMeHHUKamu.
B.6.2. lNpousBoacTtso
antM1HUSA C UCNONb30BaHUEM
WHepTHOro aHoaa
12 MNpoussoacTteo |lpunoxeHue I MpuBegeHa nHgpopmauns o6 | Cucrema ynpasneHus - TEXHOIOrMSA ABYX30HHOW Neyu
HUKensa n (obsizaTenbHoe). | YpOBHSAX NOTpebreHuns 3HEepProaHEeKTUBHOCTLIO. BaHtokoBa;
kobanbTa OHepro- 9Heprum 4ns OCHOBHbIX OnTumanbHoe pasmelleHme - yCOBEpPLUEHCTBOBaHME
3(PPEKTUBHOCTb | TEXHOMOMMYECKMX MPOLECCOB | B3aUMOCBA3aHHbIX NPOU3BOACTB, TEeXHONormm

nepeaenos 1 OTAENbHOro
obopynoBaHusi, obecneumsatoLLee
MUHUMU3ALNIO MaTepuanbHbIX
MOTOKOB.

rmgpomeTannypruyeckoro
oboratleHnsa 6egHoro HUKesb-
NMMPPOTUHOBOIO KOHLEHTPATa;
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lNpodomkeHue mabnuubi A.1

HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

MNokasaTenu
3HepronoTpebneHus

Haunnyywwue noctynHble
TEXHOJIOrMn, HanpaBJfieHHble Ha
noBbIWeHne
3HeproachceKTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBneHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

Mcnonb3oBaHue n3bblTO4HOro Tenna
(Hanpumep, napa, ropsiier Bogbl Unm
ropsiyero Bosayxa), obpasytowerocs
npv peanu3aunm OCHOBHbIX
NpoLIeCCOB.

PereHepaTuBHble goxuratomne
YCTPOMCTBA.

lMogayva Ha ropenku Bo3gyxa,
oboraLleHHOro KUCNopoAOM, Unun
4YUCTOro KMCropoaa As1s yMeHbLUEeHNs
noTpebrieHns SHepPruu.
HuskoTemnepaTypHas cyLuka
KOHLIEHTPATOB 1 BNa)XHOro Cblpbs
nepea nnaBKow.

Tennonsonaumsa o6bLEKTOB,
PYHKLMOHMPYHOLLNX NPU BbICOKUX
Temnepartypax, Hanpumep,
TpybonpoBoAoB Napa u ropsyen
BOAbI.

Wcnonb3oBaHue
BbICOKO3EKTUBHbIX
anekTpoasuratenen, 06opyaoBaHHbIX
4YacToTHbIMM NpeobpasoBaTensiMu,
AN TakuxX YCTPOMCTB, Kak, Harnpumep,
BEHTUNATOPbI.

- MPOM3BOACTBO HUKeNs
ANEKTPOIKCTPaKLMEN
paduHuposaHnem MHTTT,

- MPOM3BOACTBO HUKENS
ANEKTPOIKCTPaKLMEN
pacTBOPOB BbllLeNnavymBaHms
HUKENEeBOro KOHUeHTpaTa oT
pasgeneHns danHWwTenHa;

- TEXHONOornsa NpoM3BoACTBa
KapOOHUIbHOro HUKeNs ¢
NCNoNb30BaHWEM CUHTE3a
cpefHero AaBneHus
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lNpodomkeHue mabnuubi A.1

CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

Npon3BOACTBE LUMHKA U CBUHLIA

Tabnuue 5.1.

HOT 30. YMeHblUeHne konuyecTsa
OTXO040B, HaMNpaeBnsieMbIX Ha
3axOpOHEHMe OT NPON3BOACTBA
NepBNYHOrO CBMHLA: OpraHM3aums
ornepauuin Ha MecTe, C Lernbko
YNPOLLEHNS MOBTOPHOTO
MCMONb30BaHUs OCTATKOB UIN, eCrnin
3TO HEBO3MOXHO MX HanpaerieHne Ha
PELMKITUHI C UCNONb30BaHMEM OOHOrO
13 UnNn KoMbUHaLUMM MeToaoB,
npuBegeHHbIX B Tabnuvue 5.24.

HanmeHoBaHue Hanuaum MNMokasaTenu TEXHONOrMn, HanpasneHHble Ha HanpasneHHble Ha
Ne nHdopmaumm o6
UTC HOT 3HepronoTpebneHus noBbllWeHne noBbllIeHne
3ueprocbe- 3HeproachceKTUBHOCTHN 3HeproadheKkTUBHOCTHU
pexeHun
Mcnonb3oBaHne ropsumnx
TEXHOMNOrM4YeCcknx ra3oB OT NPOLECCOB
nnaBneHns 4ns HarpeBaHus
nogaBaeMblX KOMMNOHEHTOB.
lMprMMeHeHne aBTOreHHbIX NPOLLECCOB
NnnaBKWN CbIpbSl.
Mcnonb3oBaHue Tenna XMMmnyeckmnx
peakuuin ons nogaepxxaHus
Tennosoro 6anaHca
rmgpomeTannypruyeckmx npoLeccos
13 Mponssoacteo | MNpunoxexne I MpuBeaeHa nHgopmauyua o6 |HOT 2. MNMoBbiweHne 3ahPEKTUBHOCTU | - TEXHONOMUK, NO3BONAOLLMNE
CBUMHUA, UMHKa | (0ba3aTenbHOE). | YPOBHAX NOTPEBNEHNs Cbipbs, | MCMOMb30BaHNA 3HEPrun. UCKMIOYMTb CTaaum
N KagmMus OHepro- maTepuanos u ncnonb3oBaHMe KOMBUHALMKM OBYX anekTponusa — Ans
3(P(PEKTUBHOCTL | 3HEPropecypcoB Mnpu unu Gonee MeToA0B, NPUBEAGHHBIX B | nnopasoacTsa 30M10Ta U

cepebpa;

- TEXHOMOrMs «MONEKYNAPHOro
pacrnosHaBaHusa» — Onis
npounssoactea MM
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lNpodomkeHue mabnuubi A.1

HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

Moka3atenu
3HepronoTpebneHus

Haunny4wwue aoctynHble
TEeXHOJIOrMK, HanpaBJieHHbIe Ha
noBblWeHne
3HeproachceKkTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBJieHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

HOT 31. N3Bne4veHne nonunponuneHa
N NONIM3TUNEHA U3 CBUHLOBbIX
aKKyMYIATOPHbIX OaTapen: oTaenexHune
nonunponureHa n NoNnaTuneHa ot
Oartapeii nepen nnaBKown.

HOT 32. MNosTOpHOE UCMNONb30oBaHNE
M BOCCTaAHOBIIEHNE CEPHOM
KMCIOTbI, NOJSTY4EHHOW OT npouecca
nepepaboTKn akKyMynsiTOPHbIX
OaTtapeli: ncnonb3oBaHWe OAHOIO U3
nnM kombuHauun MeToaoB,
npuBegeHHbIx B Tabnmue 5.25.

HOT 33. YMeHbLUeHne konmyecTsa
OTX040B NPOM3BOACTBA BTOPUYHOIO
CBWHLIA 1 ONOBAa, OTNpPaBnseMbIX Ha
3axOpOHEHMe: opraHmM3auus onepauun
Ha MecTe, C Uenbto obneryeHus
npoLecca NoBTOPHOIO UCMNOSb30BaHUS
OCTaTO4YHbIX MPOAYKTOB MIN, €CINK 3TO
HEBO3MOXHO, HanpaBfeHne ux Ha
PELMKNUHT C MPUMEHEHNEM OOHOro 13
nnn KoMmOuHaumMm MeToaoB,
npuBeOeHHbIX B Tabnmue 5.26.

HAOT 34. 3ddekTnBHOE
NCMONb30BaHNE SHEPTUM:
MCMNONb30BaHMe Tenna oTXoasLmx
rasos, obpasyloLmxcsa B 06>KMrosom
neyun, ¢ NOMOLLbI OOHOMO N3 UNK
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lNpodomkeHue mabnuubi A.1

HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

Moka3atenu
3HepronoTpebneHus

Haunny4wwue aoctynHble
TEeXHOJIOrMK, HanpaBJieHHbIe Ha
noBblWeHne
3HeproachceKkTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBJieHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

KOMBUHaLUMK cnegyroLwmx MeToao0s,
npuBegeHHbIX B Tabnmue 5.27.

HAOT 47. CokpalleHnune notpebneHus
BOAbI Npu NepepaboTke BenbL-OKNCK:
NPUMEHEHUN MHOrOCTaANNHON
NPOTUBOTOYHOWN NPOMbIBKMU.

HAOT 51. CokpalueHne o6bemoB
obpa3oBaHMs OTX0O0B,
npeaHa3HauYeHHbIX Anst KOHEYHON
YTUIM3aummn: opraHnsaums onepaummn
Taknm obpa3oM, YTOObI COAENCTBOBATb
NMOBTOPHOMY UCMOSIb30BaHNIO
OCTaTOYHbIX MPOAYKTOB, UK, €CNKn 3TO
HEBO3MOXHO, X BTOPUYHOM
nepepaboTke C MCNONb30BaHNEM
OAHOro UN KOMOMHaLMN METOAOB,
npvBeAeHHbIX B Tabnmue 5.39.

HAOT 52. CokpalleHne o6bemoB
0TX040B, 06pa3syrLMXCa Npy NUTbe
LMHKOBBIX CIIUTKOB W HanpaBnsieMbIX
Ha KOHEYHYIO YTUNMU3aLumio:
opraHusaumsi onepauum Takmum
obpasom, 4Tobbl coaencTBoBaTb
NMOBTOPHOMY UCMNOSNb30BaHMIO
OCTaTOYHbIX NPOAYKTOB, UMK, ECNK
3TO HEBO3MOXHO, MX BTOPUYHOWN
nepepaboTKe C UCMOb30BAHNEM
O[HOro U3 NN KOMBMHaLMN MeToLOB,
npuBedeHHbIX B Tabnmue 5.39.
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lNpodomkeHue mabnuubi A.1

HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

Moka3atenu
3HepronoTpebneHus

Haunny4wwue aoctynHble
TEeXHOJIOrMK, HanpaBJieHHbIe Ha
noBblWeHne
3HeproachceKkTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBJieHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

HOT 53. ObpaboTka oTX0O0B
BblLLEena4MBaHus ¢ Lienbio obecneveHns
NX NPUrogHOCTM ANsi KOHEYHOM
yTUNU3aLun: NUPOMeTanNypruyeckas
06paboTka OTXOAO0B BbiLLENAYMBAHUS B
BErbL-NMeYu.

HOT 56. CokpalueHne o6bemoB
obpa3oBaHMs 0TX0O0B
rMapomeTannyprmiyeckoro
NpOn3BOACTBA KagMus,
npeaHasHa4YeHHbIX Ans KOHEYHON
YyTUNM3aummn: opraHmsaumns onepauui
Taknm obpa3som, YTOObl COAENCTBOBaTb
NMOBTOPHOMY UCMOSb30BaHMIO
OCTaTOYHbIX MPOAYKTOB, UIK, ECIN 3TO
HEBO3MOXXHO, MX BTOPUYHOM
nepepaboTKe C UCMoNb30BaHMEM
OOHOro M3 METOI0B, NPVBEAEHHbIX B
Tabnuue 5.42

14

lNpounssoacTeo
AparoueHHbIX
MeTannos

Mpunoxenue [
(obsizaTensHoe).
OHepro-

3P eKkTUBHOCTb

YcTaHoBneHbl crneayoLme
YPOBHW NOTpebNeHns:

- yOernbHbIN pacxof CbipbeBbIX
MaTepuanoB Ha NPON3BOACTBO
1 Kr gparoueHHbIX MeTannoB —
0,97 1 (cm. pasgen 3);

- yOenbHbIN pacxoq Tonnmea —
10 kr/kr (cm. pasgen 3);

HAOT 2. 3ddekTnBHoE
NCNoNb30BaHWE 3HEPTUU NyTEM
NPUMEHeHNs KOMBUHaLMKN crneayoLLmx
MEeTOOO0B:

1. Cnuctema aHepreTnyeckoro
mMeHemxmeHTa (COHM).

2. PereHepaTuBHble nnu
pekynepaTUBHbIE FOPErKW.

K nepcnekTuBHbIM
TEXHONOrMAM, HanpaBneHHbIM
Ha NOBbILLEHNE
3HeproadHeKTUBHOCTA U
ONTMMM3aLNIO U COKpaLLEeHne
pecypconoTpebnexus,
OTHOCATCS:
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HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

Moka3atenu
3HepronoTpebneHus

Haunny4wwue aoctynHble
TEeXHOJIOrMK, HanpaBJieHHbIe Ha
noBblWeHne
3HeproachceKkTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBJieHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

- yOenbHbIN pacxon Heprun —
0,064 Bt/kr (cM. pasgen 3)

3. Vicnonb3oBaHne n3bbITOYHOro
Tenna (Hanpumep, napa, ropsiien
BOAbl UM ropsYero Bo3ayxa),
obGpaasytoLLerocst Npu peanusawmm
OCHOBHbIX MPOLECCOB.

4. PereHepaTuBHble JOXUratoLine
YCTPOMCTBA.

5. NpenBapuTenbHbIN pasorpes
LUMXTbI, NO4ABaeMOro B kKamepy
CropaHus Bo3gyxa unuv Tonnmea c
NMOMOLLIbIO FOPSIYNX ra3os,
00pasyoLnxcs nNpu naeke.

6. MNoBblWeHWe TeMnepaTypbl
BbiLLeNnavMBatoLLMX pacTBOPOB C
NCNonb30BaHMEM Mapa Unun ropsiyen
BOAbl 32 CYET M3ObITOYHOrO Tenna.

7. MNMpepBapuTenbHbIN pasorpes
noaaBaeMoro B kamepy CropaHunsi
BO34yXa C NOMOLLbIO rOPSYNX ra3oB 13
NNTENHbIX Xenobos.

8. Nopgaya Ha ropenkun Bo3ayxa,
oboraLeHHOro KUCNopoaAoM, Unun
4YUCTOro KMCropoaa Ass yMeHbLUEeHNS
notpebneHnsa aHeprum 3a cyet
aBTOreHHOW NNaBky Unn NOJTHOTO
CropaHus yrnepoamcToro matepuana.
9. HuskoTemnepaTypHas cyLuka
KOHLIEHTPATOB 1 BNa)XHOro Cblpbs
nepea nnaBKow.

- TEXHOMOrMK, No3BonsoLLme
NCKNIOYUTb CTagunn
anekTponusa — ans
npov3BoACTBa 30510Ta U
cepebpa;

- TEXHOMOrMs «MONEKYNAPHOro
pacno3HaBaHus» — Anis
npoussoactea MMM
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HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

Moka3atenu
3HepronoTpebneHus

Haunny4wwue aoctynHble
TEeXHOJIOrMK, HanpaBJieHHbIe Ha
noBblWeHne
3HeproachceKkTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBJieHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

10. Mcnonb3oBaHne XMMNYeCcKon
3HEeprumn oK1cK yrnepoaa,
obpasytoLLenca B aNeKTPUYeCKon nnm
OOMEHHOM NneYun, Nocrne O4YNCTKK
OTXOASALLMX ra3oB OT Mbif B KA4YeCcTBe
TONNMBa B APYrMx NPON3BOACTBEHHbIX
npoueccax, ansd nponssoacTea napa /
ropsiyen Boabl Unu

3NEKTPO3HEPIrnN.

11. Peunpkynauus s3arpsi3HEHHbIX
OTXOASALLNX ra3oB Yepes KUCIOPOaHO-
TONSIMBHYO rOpenky Ans
NCMOoSb30BaHUS 3HEPrun obLwero
OopraHnMyeckoro yrnepoga.

12. Tennonsonsauus o6BbEKTOB,
PYHKLMOHMPYOLLMX NPU BbICOKNX
Temneparypax, Hanpumep,
TpybonpoBOAOB Napa v ropsyen Boabl
13. cnonb3oBaHne Tenna,
obGpaasytoLLerocsi Npn Npon3BOACTBE
CEPHOM KUCNOTbI N3 ANoKCuaa cepbl,
ONs npeaBapuTenbHOro HarpeBa rasa,
NCMonb3yemMoro Ha 3aBoJe CepHou
KMCNOThI, Ny Ansa BelpaboTkn napa
n/nunun ropsiyen Boabl.
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HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

Moka3atenu
3HepronoTpebneHus

Haunny4wwue aoctynHble
TEeXHOJIOrMK, HanpaBJieHHbIe Ha
noBblWeHne
3HeproachceKkTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBJieHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

14. Vicnonb3oBaHue
BbICOKO3(hhEKTUBHbIX
anekTpoasuratenen, o6opynoBaHHbIX
4YacToTHbIMM NpeobpasoBaTensimu,
AN TakMX YCTPOMCTB Kak, HanpuMmep,
BEHTUIATOPbI.

15. CncTtembl KOHTPOMSA, KOTOpPbIE
aBTOMAaTUYECKN aKTUBUPYIOT
BKIMOYEHME MECTHbIX OTCOCOB MNblfn
NN OTXOOALLUMX Fa30B TOMbKO Mpu
BO3HMKHOBEHWUN BbIOGPOCOB.

HAOT 2a. Pa3paboTtka, BHeapeHue,
noaaepXaHue B paboyem cocTosiHUM

N MOCTOSIHHOE BbINOMHEHWE
onpeneneHHbix TpeboBaHW CUCTEMBI
3HepreTnyeckoro meHegpkmeHta (COHM)

15

YTunmsaums n
obesBpexmBaH
ne OTXOA0B
(kpome
ob6e3BpexmBaHmn
1 TEPMUYECKNM
cnocobom
(cxuraHve
0TX040B)

MpunoxeHue B
(obsizaTensHoe).
Haunyuwne
AOCTYMNHbIE
TEeXHOMnorun B
obnactn
3HeproadeKkTNBH
ocTH

B npunoxeHun He nprBeaeHbI

HOT 3-1. BHegpeHue 1 nocTosiHHas
noaaepkka NPUHLMNOB 3Heprocbepe-
XeHMs nNpu obpaLLeHnm ¢ 0TX04aMMu.
HOT 3-2. CokpalueHune aHepronoTpeb-
neHus nNpy obpaLleHnm ¢ OTXO4aMMW.

HOT BkntoyaeT, B 3aBUCMMOCTU OT
KOHKPETHbIX YCrOBUWI, cnegytoLine
noaxoabl:

a) MHOrokpaTHOe MCnosib3oBaHme
TEennoHOCUTENS;

B npunoxeHun He npyBeAeHbI
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HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

Moka3atenu
3HepronoTpebneHus

Haunny4wwue aoctynHble
TEeXHOJIOrMK, HanpaBJieHHbIe Ha
noBblWeHne
3HeproachceKkTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBJieHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

6) ncnonb3oBaHne N36LITOYHOrO Napa;
B) pekynepauua Tenna
3K30TEPMUYECKON peakuum;

r) NnPUMEHEeHNe YCTPOWCTB NNaBHOIO
nycka M 4acTOTHOro npueoaa
JBuUratenemn HacoCHbIX U
BO34yXO4YBHbIX arperaTos.

HAOT 3-3. CokpaweHue
3HepronoTpebneHns Ha obbekTe
yTMnmM3aumm n obesspexmnBaHms
OTXOO0B.

HOT BkntoyaeT NpuHATUE NpOrpaMmmbl
opraHu3aLmm aHepronoTpebneHus,
Knto4YeBbIMU MO3ULNAMIN KOTOPOW
ABNAOTCS:

a) hopmMmpoBaHNE CUCTEMBI,
MO3BOMSAOLEN OTCIIEXMNBATb
3HepronoTpebneHne 1 3aTparbl;

©) npoBeAeHne aHepPreTU4ecKoro
ayauTa OCHOBHbIX TEXHONTOMMYECKMX
onepauuy;

B) MOAepHU3auns obopyaoBaHus,
CUCTEM W 3NEMEHTOB YrpaBneHns ans
NoBbILLEHNS 3HEProa(PPEKTUBHOCTY;
r) npoBegeHne obydeHnsa nuu,
3aHATLIX B 0b6riactu obpalleHns ¢
0oTX04amMu, OCHOBaM OpraHusaumm
3HeproadHeKTUBHOCTH
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CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

Lias
NPOMbILUNEHHO
cTb. OOLWwme
npouecchl u
MeToAbl

(cnpaBo4Hoe).
OHepro-
3(p(peKTUBHOCTb

yAenbHOro pacxona
ANeKTpoaHeprum, KBty Ha 1 T
NPOAYKLUMM NPU NPON3BOACTBE:
— Aobbl4a KaMeHHOro yrns;

— pobbiya 6yporo yrns
3aKkpbliTas;

— oboratutenbHasi dabpuka;
— Aobblya pya YepHbIX
MeTannos;

— Aobblya pya UBETHbIX
MeTannos;

— oboratutenbHble Gabpuku
YepHOW MeTannypruu;

— oboratutenbHble abpuku B
LiIBETHOW MeTannyprum

3HEepreTU4ecKMx pecypcos.
CokpalleHune aHepronoTpebnenus B
npoueccax Aobblum u oboralieHus
NMoNe3HbIX UCKOMaeMbiX.
MuH1MMKM3aLmMsa NoTepb NOMNE3HbIX
ncKkonaeMbix B Heapax.
MakcumanbHO NonHoe U3BreYeHne
LleHHbIX KOMMOHEHTOB U3
Jo6bbIBaeMoro nonesHoro
MCKonaemoro.

M3BneyeHne conyTcTBYHOLLNX
KOMMOHEHTOB.

Mcnonb3oBaHme BCKPbILLHbLIX U
BMeLLIaLWMX Nopos, XBOCTOB
oboraLieHus.

CokpalleHne noTepb NonesHbIX
nckonaeMbix Npu TpaHCMOPTUPOBKE.
CokpalleHune 3abopa Bodbl U3
NPUPOAHLIX UCTOYHUKOB

YaaneHne metaHa 13 ropHbIxX
BbIpabOTOK NPY NOMOLLM CUCTEM U
CXeM BEeHTUnauumn

Hanuynmn
HaumeHoBaHue Moka3atenu TEeXHOJIOrMu, HanpaBfeHHbIe Ha HanpaBneHHbIe Ha
Ne nHdopmaumm o6
UTC HAOT aHeprocoe- 3HepronoTpebneHus nosbilleHue nosBbilleHue
3Heproa eKTUBHOCTH 3Heproa eKTUBHOCTHU
peXEHMH proachd proachdp
16 opHopoGbiBato | [NpunoxeHne B lNpuBeaeHbl AMnasoHbl YnpaeneHne cuctemMon notpebnerHns | YnpaBneHne cMctemomn

noTpebreHns saHepreTMyecknx
pecypcos.

CokpalieHune
3HepronoTpebneHus B
npoueccax gobbluun u
oboralleHusa nonesHbIx
nckonaemblx.

MuHMMKH3aUna noTepb
Nones3HbIX NCKONaeMbIX B
Heapax.

MakcumanbHO nosHoe
N3BIieYEeHNE LEHHbIX
KOMMOHEHTOB 13 A00bLIBAEMOro
NONe3Horo NCKonaemoro.
M3BnedeHme conyTCTBYHOLLNX
KOMIMOHEHTOB.
Vcnonb3oBaHne BCKPbILLHbIX U
BMELLALLNX NOpOoAd, XBOCTOB
oboratleHus.

CokpallleHne noTepb None3HbIX
nckonaembix npu
TPaHCNOPTUPOBKE
CokpalueHne 3abopa Boabl 13
NPUPOLHbLIX NCTOYHMKOB.
YpaneHue MetaHa U3 ropHbIX
BblpaboTOK Npu NoMoLLm
CUCTEM U CXEM BEHTUNALUMK
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CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

No HanmeHoBaHue UH d::)a;l\:I:LT:M 06 MNMokasaTenu TEeXHOJIOrMn, HanpaBrieHHbIe Ha HanpaBJieHHblIe Ha
UTC HOT aHeprocoe- 3HepronoTpebneHus noBbilWeHne noBbllUeHne
pPEXEHUN 3HeproachceKkTUBHOCTHN 3HeproadheKkTUBHOCTHU
17 PaamelueHune MpunoxeHue b B npunoxeHun He npueeneHbl |HOT 3-1. BHeapeHue n noctoaHHas | B npunoxeHuu He npuBeaeHbl
OTXOO0B (obsizaTenbHoe). noaAepXKKa npmMHUMnosB
NPOM3BOACTBA | QHEProO- aHeprocbepexeHus npv obpatleHum ¢
oTXo4amu.
n noTpebneHnsa | adpdpekTMBHOCTL HIT 3-2. CokpalleHme
3HepronoTpebneHus npu obpalleHnn
C oTXo4amu.
HOT 3-3. CokpalyeHune
3HepronoTpebneHns Ha obbekTe
pasmMeLLeHns 0TXo40B
18 Mponssoacteo | MNpunoxexue I MpuBeneHa nigopmauus o6 |HAOT 16. YBenuyeHne BpemMeHu B npunoxeHun He npuBeaeHbl
OCHOBHBbIX (obsizaTenbHOe). | ypOBHAX NOTpebneHus pa60TbviaTaﬂM3aTODOB, obecneveHne
opraHunyeckux | QHepro- SHEprum AN OCHOBHbIX BBICOKON CTENEHN KOHBEPCUM ChiPbS.
XUMNYECKNX 3(P(PEKTMBHOCTL | TEXHOSOMMYECKNX NPOLLECCOB MPUMEHEHIE OIHOTO 13 Ui
BELLECTB KOMOMHaUMn crieayrowmnx MeToaoB:

- 06ocHOBaHWe Bbibopa onTUMarbHOMo
KaTanusaTopa;

- NpeaoTBpaLleHne Ae3aKTMBaumm
KaTanusaTopa;

- KOHTpONb NnokasaTernen padoThl
KaTanusaTopa.

HOT 17. YyeT MeToa0B NOBbILLEHNUS
3HeproadHEKTUBHOCTH, N3NOXKEHHBIX
B HacToswem CnpaBoyHuke HAOT.
HAOT 18. CHuwxeHne noTpebneHns
3Hepropecypcos (Tenna unu napa)
nyTem UCNonb3oBaHWs Tenna
OTXOOSLLMX ra3oB
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CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

3NEeKTPO3Heprun Ha
MPOW3BOACTBO XMMUYECKMX
BELLEeCTB

Hanpumep, Co CTaguu CyLWKn) ons
nogorpeea Bo3dyxa, NogaBaemoro B
TOMKW Ha ropeHne n pasbaBneHune
TOMOYHbIX ra3oB UNK 4ns ynapku
peakLNOHHbIX PacTBOPOB.
OpraHusaumsi 3aMKHYTOro
BOOOOOOPOTHOrO LMKNa ¢
HerTpanuaaumnen CTouHbIX BOoA U
NMOBTOPHOIO NCMOJSb30BaHMS
060pOoTHONM BOAbI B TEXHOMNOIMUN.
TouYHbIN TEeMNepaTypHbIN KOHTPOIb
cTagumn npouecca.

KoHTponb, perynuposka u
aBTomMaTusauus ctagum
TEXHONOrM4YeCcKoro npotiecca,
BNUSAIOLNX Ha 0Bpa3oBaHue u
BblOENEHNE 3arpsA3HAOLLMX BELLLECTB
(cooTHOLEeHWe peareHToB,
TemnepaTtypa, KUCNOTHOCTb U Ap.).

No HanmeHoBaHue UH d::)a;l\:I:LT:M 06 MokasaTtenum TEeXHOJIOrMu, HanpaBfeHHbIe Ha HanpaBneHHbIe Ha
UTC HOT aHeprocoe- 3HepronoTpebneHus noBbilWeHne noBbllUeHne
pPEXEHUN 3HeproachceKkTUBHOCTHN 3HeproadheKkTUBHOCTHU
19 Mpoussoacteo |lpunoxeHue I B npunoxeHun B «lepeveHb | Mcnonb3oBaHWe Tenna oTxoasawmx B npuvnoxeHnn He npmMBeaeHs.I
TBEPAbIX U (obsi3aTenbHoOE). | TEXHOMOMMYECKNX ra3oB CO CTaAuM oxnaxaeHus Ha
apyrmnx OHeproadhcekTnB | nokasaTenen» npusegeHa cTagumn CyLLK/ NpoaykTa.
HeopraHM4eckn |HOCTb KOJOHKa Mcnonb3oBaHne BTOPUYHbIX
X XUMUYECKNX «QHeproadhheKTUBHOCTbY C 3Hepropecypcos (napa 4 atm, nnm
BELLEecTB pacxo4oM TOMNMBA M TEMMO- U | HAarpeTbIX OTXOASLWMX ra3os,
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HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

Moka3atenu
3HepronoTpebneHus

Haunny4wwue aoctynHble
TEeXHOJIOrMKU, HanpaBJieHHbIe Ha
noBblWeHne
3HeproachceKkTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBJieHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

Moabop onTmanbHbIX cnocoboB
TPaHCNOPTUPOBKM CbiNy4Ynx BELLECTB
(neHTO4YHbIE aneBaToOpbl, BHEAPEHME
MexTpaHcnopTa BMECTO
nNHeBMOTpPaHcnopTa 1 T.4,).
BHeapeHve 4acToTHbIX perynaTtopos
(Hacocbl, 4pobunkn, MeLuanku,
BEHTUNATOPLI, 6apabaHbl).
O6opyaooBaHue ans nnaBHOro nycka
©apabaHos.

Mcnonb3oBaHne coBpeMEHHbIX TOMOYHO-
ropernioyHbIX YCTPOWCTB C COBPEMEHHOM
cuctemon KUMnA, obecneunatoLLmx
MOCTOSIHHbIN TEMNEPATYPHbIA KOHTPOITb
npoLiecca CyLLKW, MOSHOTbI CKUraHUs
TONNMBa U MMHMMU3aUMo 06pa3oBaHNA
OKCKAOB a3oTa.

MogaepHusauns aBTomaTn3MpoBaHHbIX
CUCTEM ynpaBrieHus
TEXHOSOrM4YEeCKMM MPOLECCOM.
Moabop onTUManbeHbIX CbipbEBbIX
pPEeCypCOB: Nepexoa Ha
ncnonb3oBaHue 6onee
KOHLIEHTPUPOBAHHbIX CbIPbEBbIX
KOMMOHEHTOB (Hanpumep,
ncnonb3oBaHve yrnapeHHon
docpopHor nnu cynepdocopHom
KMCNOTbI, MICNOSIb30BaHNE U3BECTHU
BMECTO Mena).
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HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

Moka3atenu
3HepronoTpebneHus

Haunny4wwue aoctynHble
TEeXHOJIOrMK, HanpaBJieHHbIe Ha
noBblWeHne
3HeproachceKkTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBJieHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

[MOCTOSIHHbBIN KOHTPOSTb KITHOYEBbIX
TEXHOSTOrM4YeCcKMX napameTpos,
NoTOYHbIE pH-MeTpbI 1 apyrne
aHanusartopbl.

YCcTaHOBKa COBPEMEHHbIX
nepemeLunBaroLLmMX YCTPOUCTB,
CHWXeHne noTpebnenuns
3NEKTPO3HEPrUN NyTEM ONTUMM3ALNN
KOHCTPYKLMN CaMOn MeLLarsku,
pegykropa-moTopa.

JlokanbHble cucTeMbI acnupaumm oT
Y310B NEPECHINOK N TPaHCNOPTHOIO
obopynoBaHu4.

Mcnonb3oBaHWe LUMKNOHOB, PyKaBHbIX
GUnbTPOB (KapMaHHbIX (PUNBTPOB —
Ha cKnage Cblpbs).

Mcnonb3oBaHmne 0TX000B U BTOPUYHBIX
NpoAayKToB (NapoBble KOHAEHCATHI,
CTOYHbIE BOAbI, rpaHLUnak, ocgorunc,
Wwramel U T. A4.).

lMepexon Ha nokanbHy cUCTEMY
obecnevyeHuns cxxaTbiIM BO3OYXOM.
3ameHa annapaToB BO34YLLUHOIO
oXnaxaeHus Ha annapaTtbl BOASIHOIO
oXnaxaeHus.
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HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

Moka3atenu
3HepronoTpebneHus

Haunny4wwue aoctynHble
TEeXHOJIOrMK, HanpaBJieHHbIe Ha
noBblWeHne
3HeproachceKkTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBJieHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

Mcnonb3oBaHne XmmMumyecku
OCaXAEHHOro cynbarta Kanbums B
HapOAHOM XO35CTBE ounbTpaumm
ONCTUNINEPHOW XNAKOCTH,
HanpaBfeHHOEe Ha peLLeHne
npobnembl yTMnmMsaumm oTxogos
COA0BOro NPOM3BOACTBA.
Npon3BOACTBA XJIOPUCTOrO KanbLums C
nony4eHMemM TOBapHOro NpoayKTa u3
CTOKOB NPOU3BOACTBA
KanbLMHMPOBaHHOW COApbl.
O6yyeHne Npon3BOACTBEHHOMO
nepcoHana. BHegpeHue obyyaroLmx
TpeHaxepoB.

Crabunusaums paboThbl
TEXHOSTOrMYECKOM CUCTEMbI NyTEM
paBHOMEPHOro pacnpeaeneHus
NpoOM3BOACTBEHHOM NPOrpaMmbi.
Mcnonb3oBaHne cOBpEMEHHOIO
WHTEHCMBHOIo obopyaoBaHus u
NnpoLEeCcCoB:

— NEHTOYHbIX BaKyyM-(puibTpOB,
npecc- unbTpoB

— pasgerneHne cycneHaun
LeHTpndyrmpoBaHmem;
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HanmeHoBaHue
UTC HAOT

CBepeHus o
Hanu4uu
nHdopmaumm o6
3Heprocbe-
pexeHun

Moka3atenu
3HepronoTpebneHus

Haunny4wwue aoctynHble
TEeXHOJIOrMK, HanpaBJieHHbIe Ha
noBblWeHne
3HeproachceKkTUBHOCTHN

MepcnekTUBHbIE TEXHONIOMUN,
HanpaBJieHHble Ha
noBbiWeHne
3HeproadheKkTUBHOCTHU

- OpraHusaums npouecca ynapusaHus
Ha MHOMOKOPMYCHbIX YCTaHOBKaX C
MHOFOKpPaTHbIM UCMOMb30BaHNEM
rpetoLLero napa, nocTynaroLero B
nepBbI KOPNYC 1 060rpPEBOM KaXgoro
nocnegyroLero Koprnyca BTOPUYHbIM
napom m3 npeplayLiero Koprnyca.

- OpraHu3aums npouecca CyLLIKn ¢
MCnonb3oBaHMEM BO34yXxa,
nogorpeToro B kanopudepe
HacCblLEeHHbIM BOASHbIM NapoM

20

MpoMBbILLNEHHbI
€ CUCTEMb
oxnaxgeHuns

MpunoxeHue B
(obsi3aTenbHoe).
OHepro-

3P PEKTUBHOCTb

B NpUNoXeHnn He npmeeaeHbl

Mepbl MO NOBbILLEHNIO
3HeproadEeKTUBHOCTH:

1. Yyet kocBeHHoro BnnaHus NCO Ha
3PP EKTMBHOCTb OXaXKaaemoro
NPOU3BOACTBEHHOIO O6bEKTa U
TeXHonorn4eckoro obopyaosaHums.
2. CH/XeHMe Npom3BoaUTENBHOCTM
MCO nytem ontumMmsaumm o6bLemosB
NMOBTOPHOrO MCMOSb30BaHNA Tenna.
3. Yuet TpeboBaHuin oxnaxgaemoro
NPOn3BOACTBEHHOIO 06OPYyAOBaHMS.
4. CHWXeHne Npamoro
3HepronoTpebneHns

B pasgene 7 npusoauTtca
onucaHne NepcrnekTUBHbIX
TEXHOMNOrNM, B TOM Yncne
OCHOBaHHbIX Ha MeToaax
NOBbILLEHUS
3HEeproaddPEKTUBHOCTH, B
YaCTHOCTU, MPUMEHEHNEe
abcopObLUMOHHBIX TENSOBLIX
HacocoB
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lNpodomkeHue mabnuubi A.1

CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

No HanmeHoBaHue UH d::)a;l\zl:LT:u 06 MNMokasaTenu TEeXHOJIOrMn, HanpaBrieHHbIe Ha HanpaBJieHHblIe Ha
UTC HOT aHeprocoe- 3HepronoTpebneHus noBbilWeHne noBbllUeHne
pPEXEHUN 3HeproachceKkTUBHOCTHN 3HeproadheKkTUBHOCTHU
21 MpoussoacTteo | MpunoxeHue E MpuBeaeHsl: HAOT 2 ana MmMHMMmn3auum pacxoa B npunoxeHun He npuBeaeHbl

okcuaa marHus, | (obsisatenbHoe). |- yOernbHbIN pacxod ChipbeBbIX | MarHesuTta unm buwwodwmra.
rmapokcuaa OHepro- Martepuarnos, Tonnuea u HAOT 3 ansa cHwkeHns pacxona
MarHms, 9(bEeKTUBHOCTb | 3HEPrMM Ha NPOM3BOACTBO 1 T | TENMOBOW 3HEPrMM B 3aBUCMMOCTM OT
xnopvga oKcuaa MarHus «CyxXumy» TEeXHONOrM4eckoro npowecca v smga
MarHus cnocobowm; NPOaYKLMW.

- yaernbHbIN pacxog cblpbeBblx |HOT 4 onga cHUXeHus n

mMaTepvanos, Tonnmea u npeaoTBpaLLeHns NPOM3BOACTBEHHbIX

3Heprum Ha NpomnsBoAcTBO 1 T | NoTEpPb

oKCcuaa MarHmst « MOKpbIM» HOT 15 c ncnonb3oBaHnem

cnocobowm; rmapokcmaa Kanbums B KayecTee

- yOenbHbIN pacxo CblpbeBbIX | LLENOYHOro areHTa (BMecTo

mMaTepvanos, TonnmBea u rmgpokcuaa Hatpus)

3Heprumn Ha NpomnseBoacTBo 1 T

rmapokcmaa mMmarHus;

- yOEenbHbIN pacxof CbipbeBbIX

mMaTepuanos, Tonnmea u

3HEeprnm Ha Npon3eBoacTeo 1 T

Xropvaa marHus

22 Ounctka MpunoxeHue B B npunoxeHun He npueefeHbl | HOT 2-1. BHeapeHwe n NoCcToAHHasA MT-1. MynbTuBUXpPEBON

BbIGpOCOB (obsi3aTenbHoe). nogaepka npuHLMNoB rmapodpunsTp MBI,
BpeOHbIX OHepro- 3HeprocbepexeHus n MT-2. TexHONOrnst O4YNCTKM
(3arpsisHsAOWKMX) | 9PEKTUBHOCTD pecypcocbepexeHumsa npy obpalleHnm |ra3oB KOHTaKTHbIM
BELLECTB B ¢ obpasyroLmmMmmca Belbpocamu OoxXNnaxxgeHnem.

aTtMocepHbIN

BpeAHbIX (3arpa3HsoLLNX) BELLECTB.
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lNpodomkeHue mabnuubi A.1

CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

BELLECTB.

HOT 2-5. MakcumanbHO BO3MOXHOE
N3BNEYEHNE N3 OTXOOSALLNX ra30B
3arpA3HAOLLMX BELLLECTB U NX
nocrnegyrowee UCnonb3oBaHue.
HOT 2-6. icnonb3oBaHue cnuctem
aBTOMaTMYECKOro ynpassieHus
pacxogoM peareHToB AN OYUCTKU
BbIOPOCOB 3arpA3HSAOLLMX (BpeLHbIX)
BELLECTB.

HOT 2-7. Ncnonb3oBaHue
KOMMIIEKCHOro noaxona npu
obpalleHnM ¢ OTXOAALWMMM ra3amu.
HAOT 2-8. C6op oTxoasLmx rasos

HanmeHoBaHue Hanutmm MokasaTenu TEXHOJIOrMMN, HanpaBfeHHble Ha HanpaBreHHble Ha
Ne UTC HOT MHcopmaumy o6 3HepronoTpebneHus noBbilWeHne noBbllUeHne
3Heprocbe-

pPEXEHUN 3HeproachceKkTUBHOCTHN 3HeproadheKkTUBHOCTHU
BO34yX npu HAOT 2-2. CokpalieHue MT-3. KomnakTHbIn rubpuaHbin
npou3BoacTBe 3HepronoTpebneHuns npu obpatleHun | KOMNeKTop TBepAblX YacTuu,.
npoayKLmMK ¢ o6pasyoLmmmncs Bbibpocamm [T-4. Arnomepauus vacTuu.
(ToBapos), a BpeaHbIX (3arpssHsiowmx) Bewects. | [11-9- [nasmokatanutieckasn
Takoke npi HOT 2-3. CokpalleHme TEXHOSTOMNSA BO34YXO0UNCTKM
npoBeaeHnn 3HepronoTpebneHns Npu 04NCTKe 2$T6 KoMnakTHbIe
paboT u BbIOPOCOB BpeAHbIX (3arpsi3HAOLLNX) SNEKTPODUTLTPBI.
OkasaHu ycryr BELLECTB. MT-7. TpexcTyneHyaTblit
Ha KpYMHbIX HOT 2-4. CokpallieHe 00pa3oBaHus | nineyrosuTENb.
npeanpuaTUax» BbIOPOCOB BpeaHbIX (3arpsasHaoWwmnX) | MT-8. doTokaTanuTuueckoe

oKuncneHne ¢ ONOKCUOOM
TUTaHa.

MNT-9. Ncnonb3oBaHne
Kepamuiecknx ounbTpoB Ans
yOaneHus HECKOMbKNX
3arpsi3HSAIOLWNX BELECTB.
MT-10. KomnnekcHasa oynctka
o1 SOx n NOx.

MNT-11. Cucrema
aecynbypusaumnmn gbiIMOBbIX
rasos NID™,

MNT-12. TexHonorus
aecynbypaumm BbIGPOCHbIX
nNpoMbILwnNeHHbIX rasos no Cl1P-
meToay
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lNpodomkeHue mabnuubi A.1

CBepeHus o

Haunyuywme gocTtynHble

I'IepcneKTuBHble TEeXHOIOornum,

Hann4uu

HanmeHoBaHue MNMokasaTenu TEeXHOJIOrMn, HanpaBrieHHbIe Ha HanpaBJieHHblIe Ha

Ne nHdopmaumm o6
UTC HOT aHeprocoe- 3HepronoTpebneHus noBbilWeHne noBbllUeHne
3HeproacdeKTMBHOCTH 3HeproacdeKTMBHOCTH
pexeHun proace proage
221 | O6bwwue Mpunoxexne M B nepeyeHb B npunoxeHun He npuBeaeHsb! B npunoxeHun He npuBeaeHbl

NPUHLMNbI (obsizaTenbHoe). pekoMeHO0BaHHbIX

NPOM3BOACTBEH | OHeproaddekTus | NoKasaTernen, oTpaxaroLmx

HOTO HOCTb 3 (PeKTUBHOCTb

SKOJS10MMYEeCKoro MCcnosib30BaHNA 3HEPrmn Ha

KOHTPOMS M €ro NPeAanpuUATUSX, BKIOYEHbI

METpONOrMIeck Takue napameTpbl, Kak:

oro - TemnepaTypa B kamepe

obecneyeHns* CropaHuns yCTaHOBKM ON1s

CXMUraHusa TepMUYecKoro Tuna
N BpeMs yaepXuBaHus (Mnu
NOTOK);

- TemnepaTypa KatanusaTtopa
B YCTaAHOBKe NS CXUraHus
KaTanuMTU4eckoro Tuna;

- M3MepeHue KOHLEeHTpaumum
okcuga yrnepoga (CO) nnun
CYMMBbI NETYYMNX OpraHn4ecKmx
coeavHenun (J1OC) B
OTXOAALUMX rasax npu
CXKUraHUM opraHMyecKoro
Tonnuea (xapakrepusyer
MOSTHOTY CropaHus TONnunBea);

- TemnepaTypa rasa Ha
BbIXOJe M3 oxnagutens
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MpunoxeHue b (o6sa3aTenbHoe)

MNepeuenb HAT

MepeuncneHHble B Tabnuue b.1 TexHomorMu noanexaT MPUMEHEHUIO C Y4ETOM
oTpacneBbiX 0COBEHHOCTEN NPeanpuUATUN, OTHECEHHBIX K 06bekTam | kateropuun. Beibop HOT
OCYLLEeCTBNAETCA PYyKOBOLCTBOM MNpeanpusaTUM U 3aBUCUT OT XapakTepa TeXHONOrm4yeckmx
NpoLLeCccOB N OCOBEHHOCTM COXUBLLMXCA yNpaBreHYecknx Noaxoa0s.

Tabnuua b.1 — lNepeyeHb Hanny4LwnX OCTYMNHbIX TEXHOSOrM 3HEProadPEKTUBHOCTH

Homep Ccbinka Ha pasgen
HaumeHoBaHue HOT
HAOT CnpaBo4Huka HOT

OnTumanbHble  KOHTPOSNb W ynpaBrieHMe CUCTEMOW
HOT 1 noTpebreHns saHeprmm n NPON3BOACTBEHHbIM NPOLIECCOM C 4.2
NCnonb3oBaHNEM COBPEMEHHbIX CPeACTB aBToMaTM3aumm

YTunusaums TennoBoi 3HepruM BbIGPOCOB, OTXOAOB,
HOT 2 4.3
npoayKUMK, CUCTEM OXNaXKaAEHUS

OnTmmnsaums TEPMOAMHAMUNYECKNX napameTpoB
HOT 3 (temnepaTypa, Bpems, QOaBneHue) npou3BOACTBEHHOIO 43
npouecca, B TOM uucre Tennom3onaums o6beKkToB C '

NOBbILLEHHOW TeMNepaTypoWn

nOBTOpHOG McnoJsib3oBaHME OTXOOO0OB TEXHOJT0OrM4YecKkoro
HOT 4 4.4
npouecca n ymeHblLleHne nx Konndecrtea

HOT 5 WHpacTpykTypHble U TexHonornyeckue npuembl nNo 45
NOBbILLEHNIO AHEPrO3(P(PEKTUBHOCTH '

KoMnnekcHbIn  nogxod4 K BbISIBNEHUK  pe3epBOB
HOT 6 3HeprocoepexxeHnss U1 MNOBbIWEHUS  3HEepPreTM4eCcKom 3
a(ppeKkTMBHOCTH TENMNO3HEPreTUYECKmxX "

OHEeProTexHosrorn4ecknx CUCTem npep,npvaMVl

Mcnonb3oBaHue MHCTPYMEHTOB dHepreTn4yeckoro
HOT 7 5.2
MeHeKMeHTa
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MpunoxeHue B (cnpaBo4yHoe)

Mpumepbl NpUMeHeHUA 3HeprocbeperaroLWmnX TEXHONOMNN
U MeponpuaTuUin

lMpumep Ne 1 — Ucrnonb3oeaHue Mamemamu4vyeckux mooesned O onmumu3ayuu
rnpouseodcmeeHHo20 npouecca. MaaHumozopckul Memarnnypaudeckul KombuHam
onmumu3uposar pacxo0 cbipbsi Ha 6aze mexHonoauu Big Data.

Cneumanunctel B 06nact MHOPMALMOHHBLIX TEXHOMOMMN MNPOBENU aHanus
MHopMauuKn, HakonIeHHoON 3a npeasiaywmne rogbl paboTbl B KMCITOPOLHO-KOHBEPTEPHOM
uexe. Ha 6ase vHdoOpMaumm KOprnopaTUMBHOrO XpaHwnuilia, co3gaHa MaTtemaTudeckas
MOAenb ¢ nomoLblo anroputmoB Machine Learning («MawwmHHoe oby4deHney). KoHeuYHbIn
NPOrpaMMHbIA NPOAYKT NPUHUMAET AaHHbIe MO UCXOOHOMY COCTaBy, MCXOAHOW Macce u
TpeboBaHUAM MO COOEPXKAHUID XUMUYECKUX 3NIEMEHTOB B FOTOBOW CTanu, a B KayecTBe
pesynbTaTta, UCMNOMb3ys MaTemMaTU4ecKyld MoAenb, BblAa€T OonTuMarnbHOEe KONM4ecTBO
deppocnnaBoB M [06aBOYHLIX MaTepuanoB Mpu NPOM3BOACTBE CTanu. TexHonoruw,
ncnons3yemble B npoekte «CHannep», oTHOCATCA K HanpasneHuto Big Data («6onblne
AaHHble») — obpaboTka 6O0MbLIMX MacCUBOB WHMoOpMaunMm C Uenblo  yIyylleHus
yrnpaBrieH4YeCcKoro npowecca n ontTMMmusaunm NnponsBoLCTBa.

Jletom 2016 roga pekomeHOaTesbHbIM CEPBUC NPOLLEN NPUEMOYHbIE UCTbITAHUSA B
KMCNOPOLHO-KOHBEPTEPHOM LieXe U BBEAEH B OMNbITHO-NPOMbILLSIEHHYIO SKCMyaTauuio.

MpeaBapuTenbHOe TecTUpOBaHME MOKa3ano, YTO IKOHOMUS deppoCnaBoB Mpu
MCNONb30BaHMUN AAHHOIO peLleHns cocTaBnsaeT B cpegHeM 5 %. [ogoBas SKOHOMUS Mpu
3TOM MOXET NMpeBbICUTb 275 MITH pyo6.

lMpumep Ne 2 — Ymunusauyusi mennoeol 3Hepauu. Cmpoumernibcmeo ycmaHO8KU
cyxoz2o myweHusi kokca (YCTK) Ha OAO «Cesepcmarib .

MpumeHeHne YCTK obecneunBaeT noBbILEHNE BbIXOA4A FOAHOMO M KavyecTBa KOKCa,
CHWXaeT codepxaHue Bnarm Ha 6 %, Takke 3HA4YUTENbHO COKpaLlaeTCsa 3arpsA3HeHune
OKpy>KatoLien cpeapl.

CtpoutenbctBo nposegeHo B 2011 agna gByx KoOKcoBbix 6GaTapen, oOuwien
NpPoM3BOAUTENbHOCTLIO 1,32 MIH. T KOKCa/roa.

3aTtpaTbl Ha cTpouTenbcTBo YCTK coctasunu 280 mnH. pyo.

Ncnonb3oBaHune YCTK nossonsieT cHu3nTb 40 Kr y.T. Ha 1 TOHHY KOKca.

O6wmn peannUcTUYHbIN NOTEHUWan ot BHeapeHusa coctasnsaeT 0,9 mnH. T/roa.

lMpumep Ne 3 — NMpumeHeHue 6eCKOHYCHbIX 3a2py304HbIX ycmpoticme (63Y) OAO
«MaaHumoezopckul memarnypaudyeckult KoM6uHamy.

Bbina nameHeHa KOHCTPYKUUA 3acbIiNHOrO annapara, Nofatowero B LOMEHHYO NeYvb
WwmnxTy. Bnarogaps BHeagpeHWo 3acbinNHbIX annapaToB TPeTbero NokoneHus (6eCKoHYCHbIX
3arpy304HbIX YCTPOMCTB NOTKOBOIO TUMNA) CHUXXAETCsl HEPaBHOMEPHOCTb pacrnpeneneHns
LUMXTOBbIX MaTepuanos, obecneunBaeTcsa nofnyvyeHne 3agaHHoro Npoduns 3acbinu, pesko
yny4luaeTcsi CTeneHb UCNosfb30BaHUA rasa.
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Kpome atoro, ymeHbLUaeTcs yaernbHbIA pacxo KOKca, [OCTUraeTCsl MONOXUTENbHBIN
aKonornyecknm agpdexT.

CTtommocTb BHeapeHust B3Y coctaensieT 5 - 6 MnH.$ Ha 1 JOMEHHYIO neYb.

Ncnonb3oBaHune B3Y nossonset cHU3nTb 15 Kr y.T. Ha 1 TOHHY YyryHa..

+3 % K NpoM3BOANTENBHOCTM JOMEHHOIo NPON3BOACTBA.

O6Lwnin peannCTUYHbIN NOTeHUMan oT BHeagpeHus coctasnseT 0,8 mnH. T/roa.

lMpumep Ne 4 — KomrnekcHbll Mo0xo0, 6 mMOM 4ucsie UCrofib308aHue
opeaHu3auuoHHbIx Mep. [losbiweHue 3Hep203aghghekmusHocmu  u3damersibCKO20-
nonuepacguydeckoz2o kombuHama «llapemo-puHm».

W3patenbcko-nonurpadpuyeckun komnsiekc OO0 «UMK "MapeTto-MpuHT"»  Bbin
BO3BEJEH B TOProBo-NpoMbILWIieHHOW 30He Bboposnéeo-1 ropoga Teepu B 2009 roay,
OTHOCMUTCS K KPYMNHbBIM NPOMBbILLIIEHHBIM NPeanpUATUaM nonurpaduyeckon oTpacnu.

lMpounsBoactBeHHbI kopnyc «[llapeTo-IpnHT» cnpoekTMpoBaH W MOCTPOEH o
€BPONencKnm cTaHgapTam, OCHalleH COBPEMEHHbIM BbICOKOTEXHOMOMMYHbIM
obopyaoBaHMeM BeayLNX MUPOBbLIX NPOU3BOAUTENEN.

MoTpebneHne aHepropecypcoB Tunorpacmm B cpeaHeM B rof COCTaBNsET:

- anektpoaHeprus — 10,5 MB1*y, yto cooTtBeTCcTBYET 171 KBT/1000 KHMUT;

- npupoaHbIl ra3 — 330 Tbic. M3, yTo cooTBeTcTBYET 7,4 M3/1000 KHU,;

- BogocHabxeHue — 30 Tbic. M3, yTo cooTBeTcTBYET 0,33 M3/1000 KHMr.

OHeprocbeperatome MeponpuaTus:

- HacTpoWka pexmma paboTbl aBTOMaATUYECKUX FOPesiok nomoraeT paunoHasibHO
MCNOMb30BaTb TOM/IMBO B OTOMUTENbHbIN CE30H (MPUPOAHLIN ras);

- BHeApeHue YCTpOMCTBa aBTOMATMYECKOrO perynmpoBaHuMs W ynpaBrneHus
BEHTUNSALUMOHHBIMM YCTAHOBKaMM Kak MO BPEMEHW, TaK MU NO NOAAEPKAHUIO ONTUMAarbHOM
TemnepaTtypbl, OCYLLIECTBMASIET CHMXEeHMe noTpebrneHns anekTposHeprn wn Tenna. B
NMOMELLEHNN aaMUHUCTPATMBHO-ObITOBOrO kKopnyca B HOYHOe (He paboyee) Bpems
BEHTUNSALUMS aBTOMATUYECKM OTKMNIOYAeTCa W 3anyckaeTcs 3a 4ac nepej npuxogom
COTPYAHMKOB, OYEBUAHO, YTO Takasd opraHu3auus ynpasrieHUst BEHTUNSAUMEN NO3BoONseT
CHU3UTb 3HEepro3aTpaTtbl U UCKITIOYNTL YeroBeYeCKkuin akTop;

- OCTaHOBKa NMHEBMOTpaHCMNopTa B Hepaboyee Bpems;

- MCNONb30BaHWE YCTAHOBKW KOMMEHCaLMM pPeakTUBHOW MOLLUHOCTU B CUCTEME
9NEeKTpoCHabXeHNa gaeT BO3MOXHOCTb aBTOMATUYECKM NOAdEepXuBaTtb COS @
(k03P PULMEHT MOLLHOCTUN) ONS1 CHMKEHUSA HAarpysku Ha 3NeKTpoceTb NpeanpusaTus, TeM
CaMbIM CHWXaeT NoTepwu 3feKTPO3HEPrMM B TpaHcdopMaTopax M 3NeKTPUYECKUX CeTsax
npeanpusTus;

- aBTOMaTMyeckoe ynpasrieHune YNUYHbIM OCBELLEHNMEM TePPUTOPUN NPeanpuaTUN
3a CYeT JaTymKka OCBeLeHHOCTW, obecneuvvBaeT CHWXEHWe 3aTpaT Ha OCBeleHue B
CBETII0€ BPEMS CYTOK;

- Ha npegnpuatTum  npuobpetaetcs  obopydoBaHME  BbICOKOM  CTEMNEHU
9HeproappekTMBHOCTH, Hanpmumep, NnpuobpeTeHa u 3anyweHa nepenneTtHas nuHus, 90 %
anekTpoaBuratenen kotopon o6opyaoBaHbl CUCTEMOM YaCTOTHOMO pPerynupoBaHus
CKOpOCTH;

- 3aMeHeHbl 3neKTpoMarHuTHble nyckoperynupyowme annapatbel (OMIIPA) Ha
anekTpoHHble (BINMPA), 4TO NO3BONSET YyBENMYUTL CPOK UCMOMb30BaHMS namn n ybupaet
cTpobockonuyecknm apdexT;
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- Ha npegnpuaATUM MPOU3BOAUTCH 3aMeHa CBETUMbHUKOB C JIIOMUHECLLEHTHbBIMU
namnamu Ha CBETOAMOAHbIE CBETUNbHMKK. C Lenbio ynyylleHns OCBeLeHHOCTU paboymx
MEeCT MpOM3BOAUTCH YCTaHOBKA MECTHOrO OCBELUEHUs C MNpUMEHEHNEM  TOJSIbKO
CBETOANOOHbIX CBETUITbHUKOB;

- exerogHas npombiBka TpybONPOBOAOB CUCTEMbI OTOMSIEHUS  MO3BONSAET
MaKcMManbHO 3(PeKTUBHO MCMOMb30BaTh TENOOTAAYY 3a CHET yaaneHus OTIIOKEHWN;

- MCNONb30BaHWE BTOPUYHOrO Tensia OT OXNaXAeHUs KOMMPeccopoB MO3BoONseT
oTannueaTb NPOU3BOACTBEHHbIE NOMELLEHNSA B OTONUTESNbHBIN Nepuos.

PaHee 6bina nposegeHa pabota (2009-2013 rr.) N0 MCNONBb30BaHUIO BTOPUYHOIO
Tenna c uenbi CoKpalLleHNsa 3aTpaTt Ha OToNfNeHne, pesyrnbTaToOM KOTOPOW CTano CHUXeHe
3aTpaT Ha oTtonneHune Ha 54,2 % Bcen notpebHoctn Tenna. B 2015 rogy cokpaiieHve
3aTpaT Ha nogaepkaHne Temnepartypbl O6bi10 CHUXKEHO eLle Ha 19,8 %.

Mo NpOEeKTHON AOKYMeHTauun noTpebHOCTb Tenna BCero NpeanpuaTus coctaBnseT
9259 lNkan. Mo gaHHbIM 2015 roga akTnyeckas BbipaboTka KOTeNbHOM cocTasuna 2417
kan. PasHuua B 6842 kan Obina nonyyeHa 3a CYET MCMNOSb30BaHNA BTOPUYHOrO Tenna,
4yTO cocTaBnseT 74 % oT Bcen NoTpebHoCTM Tenna.

MeponpuaTtusa npoekTa BbINOMHAKTCH 3a cHeT COBCTBEHHbLIX CPEeACTB NPeanpuUsTUs.
Obwaa ctoMmocTb 3aTpaT Ha BHegpeHue 236 Tbic. pybnen. B Ttabnuuax 4.11 a-r.
npuBegeHbl MeponpuaTud, peanusosaHHble 3a nepmog ¢ 10.2015r. no 09.2016c¢r.
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Tabnuua B.1 — PeannsoBaHHble MEPONPUATUSA

OpueHTMpOBOYHas MeponpusaTtus/3aTpaTbl B PacuyeTHbIN nepuop oKynaeMmocTu
Ne HaumeHoBaHue
3KkoHomuA, kKB1/roa, py6/roa AEeHEeXHOM BblpaXeHuun npoekra
OcTtaHoBKka NHEBMOTpaHcnopTa
P P 95 000 kBt/rog BHecTn nameHeHne B OkynaemMocTb C MOMEHTa BHeApEeHUS
1 aneomroro yuacrka Polar-137 370 000 py6/ro 3MNeKTpocxeMy/HeT BBMAY OTCYTCTBMS MatepuanbHbIX 3aTpaT
B Hepaboyee Bpems PYoIToR P y Ay otey P P
Mpwn pabote 6e3 nogpeskn Ha
Bblgaya pacnopsipkeHus
dnaTopeskax oTknYaTh 82 000 kBt/rog OKynaemocTb C MOMEHTa BHeApeHNS
2 MaLLMHUCTaM doriatopesku,
MHEBMOTPAHCMOPT C NyrbTa 32 0000 py6/rog, BBMAY OTCYTCTBUS MaTepuanbHbIX 3atpaTt
NHopMaLMoHHas Tabnnyka/HeT
MECTHOrO yrnpaBneHus
OcTaHoBKa NPOMEXYTOYHOrO
P y 18 000 kBT1/rog BHecTn nameHeHune B OkynaemMocTb C MOMEHTa BHeApPEHUS
3 BEHTUNIATOPA (IaTOPe3ok B 70 000 py6/ro aneKkTpocxemy/HeT BBMAY OTCYTCTBMS MatepuanbHbIX 3aTpaT
Hepabouee BpeMsi pyoiroA P y Ay otey P P
4 OTKMNOYEeHME BEHTUNALINK 20 000 kBt/rog ABTOoMaTn3aums/3000 OKvnaeTes 3a 14 anei
odmca ¢ 20-00 go 6-00 78 000 py6/roa py6. y A
KomMneHcauusa peakTMBHOM TO cTaTtn4eckmx KOHOEeHCaTopPoB,
5 Hns p 8 500 kBt/rog 33 000 py6/roa . A P BbicTpas okynaemMocTb
MOLLIHOCTM HacTpoWka KoHTponepa/HeT
Mpn NnpocToe nevyaTHOM MaLUWHbI Bblaaya pacnopsikeHust neq4aTHMkam
pr b 6 000 kBT/rog A P P - ’| OKynaemocCTb C MOMEHTa BHEAPEHUS BBUAY
6 «KHura-70» oTkntoyaTtb HarnuMyue nHdopMaLMOHHOM
23 500 py6/roa OTCYTCTBUS MaTepuarnbHbIX 3aTpaT
ocBelleHune Tabnuykn/Het
Bbigada pacnopsikeHns
OTKntoYeHne NHeBMOTPAHCNopTa 10 500 kBT/rog A P P OkynaemocTb C MOMEHTa BHeApEHNS BBUAOY
7 . MalumHuctam bonepo,
nuHun bonepo n OTI 00 Ha obGepn 41 000 py6/rog OTCYTCTBUS MaTepuarnbHbIX 3aTpaT
NHOpMaLMOHHas Tabnnyka/HeT
3ameHa 56 LWT. CBETUITLHMKOB C 3ameHa cBoumU cunamu/ 3aTpaTtbl
37 600 kBt1/rog,
8 | NtOMUHeCLeHTHbIMM NaMnamMu Ha Ha NoKynky cBeTurbHUKkoB 233 000 Okynaertcs 3a 1,5 roga

cBeToamnoaHble CBETUNbHUKU

161 680 py6/roa

py6.

NTtoro

277 600 kBTt/rog
1 097 180 py6/roa

3aTtpatbl cocTaBuin
236 000 py6/roa
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Bnarogaps BHegpeHHOW nporpamme aHeprocbeperarowmnx MeponpusaTi, yoanoch
CHM3NTb pacxod anektpoaHeprum B 2015 rogy otHocuTenbHo 2014 roga (C yyeTom
AOMNOJSTHUTENBHO NOAKNKYEHHOro 0bopyaoBaHMs) abCoNOTHLINM NokasaTtenb paBeH 4,2 %.
MprHMMaga BO BHMMaHWE NPON3BOACTBEHHbIN POCT, SHEPrOEMKOCTb NPOAYKLMM CHU3Uach

Ha 12,8 %.

Tabnuua B.2 — AHanun3 pacxofa aneKkTpo3Heprum K BbiMycKy NpoayKLUK

2014 2015
kBT*y KHUTU kBT*y KHUN
NToro 10 600 584 52 277 249 10 157 280 57 413 653
kB1/100 KHUTr 20,3 17,7
Tabnuuya B.3 — 3koHOMKUA NpupoaHOro rasa
PacueTHbIn
OpueHTNpoBOYHas
3 Meponpusitus/ 3aTpaThbl B nepuvog
Ne HanmeHoBaHue 3KOHOMMUA M>/roa,
OEHEXHOM BblpaXKeHUN OKYMaemocTu
pyo/rog
npoekTta
OtknioyeHne 3
1 | BeHTUNsUMM oduca 51(? :(?: M 6/;|_Ouﬂ AstomaTtunsauusn/3000 py6 3OaK>1/n43e|:Z;
¢ 20-00 [0 6-00 PYS/LA A
Vitoro 10 000 m3/ron 3aTpartbl cocTaBunm
50 000 py6/rog 3000 py6.

3a cyeT 3KOHOMHOro pacxoga noTpebnenue rasa B 2015 rogy cHmxeHo Ha 12 %.
OHEepProeMKoCTb NPoAyKUMK CHkeHa Ha 20 %.

Tabnuua B.4 — QHeproemMkocTb NPOAYKLUM

2014 2015

ras Toic. m® KHUMM ras Toic. m® KHUIN

NTOro 348 192 52 277 249 306 352 57 413 653

M3/1000 KHur 6,66 5,34

Cpok okynaemocTu npoekra coctasun 1,5 roga.
bnarogapsa opraHusaumm cucTemaTmyeckoro cbopa w aHanusa nokasaTenemn
3HeprosaTpaTbl NPeanpUsaTUS CHU3UIUCD:
- Ha aneKTpoaHeprmo — Ha 12,8 % Ha eanHULY BbinyckaeMon NpoayKumu;
- Ha TennoaHeprnto (NpupoaHbii ras) — Ha 19,8 % Ha eauHWUUy BbiNycKaeMown
nNpoAayKLUnN.
155



UTC 48-2017

lNpumep Ne 5 — Yemeepmnili dpesecHo-nodzomosumernbHbit uex ALIBK 10 nem
pabomaem rno HAT.

B 3anyweHHOM B NpoOMbIWSEHHYIO 3Kcnnyataumio B koHue 2006 r. apeBecHo-
nogrotosutenbHoM uexe Ne 4 ([rL-4) B8 AO «ApxaHrenbckuii LUBK» npumeHsieTca cyxom
Ccnocob OKOPKM ApeBECUHbI, KOTOPbI OTHOCUTCS K HAaUMy4yLwnM JOCTYMHbIM TeXHonoruam. B
HacTosiLlee Bpemsl pacxoq cBexel Boabl Ha 1 nn. m3 6anaHcoB cocTasnset 0,361 m®
(cornacHo CnpaBoyHuky HOT, MuHUMansHoe 3HadyeHune 0,56 m3/nn.m3, MakcumanbsHoe 6,5
m3/ nn.m3). B o6opoTe yyacteyeT Gonee 70 % Boabl.

Llex ocHalleH TexHonornyeckum obopyaoBaHMEM, KOTOPOEe IKCNIyaTupyeTca npu
npumeHenun HAT: pacxon OpeBecHbx GanaHcoB Ha npoussoAcTBo 1 nn.m3 wenbl
coctasnset 1,09 nn.m® (cornmacHo CnpaBoyHuky HOT, MuHMManbHoe 3Havenne — 1,09
nn.m3/nn.m3, makcumansHoe — 1,12 nn.m3/nn.m3).

PybutenbHas wMalwmHa C ropusoHTanbHonW nogaden 6GanaHcoB u  6GokoBow
pasrpy3kon Lienbl NO3BOSISeT NosiydaTh LWeny BbICOKOro KayecTBa C HU3KUMWU NOTEpAMU
apeBecuHbl. Bbixoa wenbl n3 6anaHcoB xBoWHbIX nopoA 0,93 nn.m3/nn.m3, NUCTBEHHbIX
nopoa 0,91 nn.m3/nn.m3 (no HAOT — MMHMManbHoe 3HadveHue — 0,89 nn.m3, makcumanbHoe
- 0,93 /nn.m3).

Pacxoa anekTposHeprun Ha noaroTosky 1 nn.m3 6anaHcoB coctaBnseT 7,6 kKBTy
npoTuB yctaHoBneHHoro HAT MuHMManbHoOro 3HadyeHus 7,3 kBT'u/nn.m3, makcumansHoro
33,50 kBTy/nn.m3.

B pesynbTate cyxon OKOpKM Kopa MmeeT Bonee HU3KOe coep)kaHwe Bnaru, 4YTo
BeAeT K NOBbIWEHUIO 3HEProapPEeKTUBHOCTU NMpU CKUraHun. [Ona noBbILLEHUS CYXOCTU
kopbl B AlL-4 yxe 6onee 10 net ucnonb3yeTcss KOPOOTKUMHOM npecc (BbIXO4 KOpbl C
BNaXHOCTbIO He bonee 53 % Ha nucTBe, He bonee 58 % — Ha xBoe).

lMpumep Ne 6 — SameHa ucmoYHUKa 3Hepauu 8 azpe2amax. YcmaHo8Kka 2a308020
napozeHepamopa» Ha NAO «Crl13».

CyTb npoekTa: nepexon Ha Apyron BuA SHepropecypca (ras) ang npou3BoacTBa
napa. [Ana HarpeBa TEXHONOMMYECKUX BaHH raribBaHM4YeCKoro NpomM3BoACcTBa UCMONb3yeTCs
nap. Ons BblpaboTKM napa WUCMNONb30BanuCb ABa 3NEKTPUYECKMX naporeHepartopa, 4To
NpvMBOAMIO K B0oMNbLIMM 3aTpaTam Ha UX SKCMyaTauunio, OHN BbINN 3aMeHeHbl Ha OAVH.

MHBecTuumm B peanusaumto npoekta coctasunm 2700 Tbic. py6. PrHaHCMpoBaHue
ocywecTBnanocb 3a c4YéT cobctBeHHbIX cpeacts MAO «Cl13». MNMpeasapuTenbHbIN CPOK
OKYNnaemocCTW MpoeKTa cocTtaBndeT 2 roga. Peanusaumsi npoekta no3sonvna COKpaTUTb
BpeMS HarpeBa TEXHOOIMYEeCKNX BaHH € 2-x YacoB o 0,5 yaca, 4To No3BoNseT NOKpbIBaTb
Gonbluee KoNM4ecTBo Npon3BoauMbIX aeTanen. PakTmyeckmin SkKOHOMUYecknii acpdekT 3a
6 mecsaueB 2016 roga coctasun 714,2 Teic. pybnen (6e3 yuéta HOC).

B pamkax pa3BuTtus npoekrta nnaHMpyeTcs ycTaHOBKa aBTOMaTUYECKUX PEryriiTopoB
TemnepaTtypbl  NPAMOro  OEeWCTBUA  Ha  TEXHONOrMYyeckne BaHHbl, a Takke
KOHOEHCaTOOTBOAYMKOB M TENNTOOOMEHHMKA Ha KOHOEHCATONPOBO, YTO MO3BOMNUT AOCTUYb
WHOMBUAYANbHOW PEryNMPOBKM TeMMNepaTypbl HA BaHHAX, CHWXXeHUs NoTpebreHns rasa Ha
BblpaboTKy napa (~ 5-10 %) 1 noBbILLEHNS Ka4eCcTBa BO3BpaLLAEMOro KoHAeHcaTa.
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lNpumep Ne 7 — Ucnonb3oeaHue omxodos. [lepesod kKomrioazpeaamos
HuxHekamckol T3L| Ha cxxueaHue HeghmsiHO20 KOKca.

CyTb npoekTa: Bblgjaya TennoBon 1 aNeKTpUYECKONn 3HEPTMM NOCHE PEKOHCTPYKLMUM
M BBOAA B IKCMfyaTauuMld OCHOBHOIO KOTENIbHOMO W KOTEeSIbHO-BCMOMOraTeslbHOro
obopynoBaHns HwxHekamckon T3L|, ¢ TexHonormen dakenbHOro CXuraHma HedTSHOro
KOKca, B BUAe NblfIeBMAHOrO TOMNMMBa C YCTAHOBKM 3aMeIEHHOIrO0 KOKCOBaHUS.

B ocHoBy ycTtaHoBkM rnybokon nepepaboTkm TSKeNbIX OCTaTKOB HedpTM Ha
«TAHEKO» ©Obina npuHATa cxema C WCNONb30BaHWMEM TEXHOMOIMN 3aMenfeHHOro
KOKCOBaHUS, B Ka4ecTBe ocTaTka HedpTenepepaboTkn nonyyaetca HePTSHON KOKC.

MpoekTomM npeanonaraeTca PEeKOHCTPYKUMSA  YCTAHOBIIEHHbIX 3QHEPreTUYECKnX
koTtnoarperatoB « TTME-464» HmkHekamckon T3L,, paboTatowmx Ha NnpMpoaHOM rase, ans
CXKUraHus HeTAHOro Kokca B BuAE MbiM C YCTAHOBKM 3aMeASIEHHOrO KOKCOBaHMS
«Komnnekca HedTenepepabartbiBaloWnx KW  HedTexummyecknx 3asogos» (OAO
«TAHEKO»), B 06bemax 700 TbIC. TOHH HE(PTSAHOrO KOKCa B ro.

B pesynbtate npeanpoektHouM npopaboTknm BblbpaHa TEeXHONOrms ammuayvyHou
OYUCTKM ras3oB C MPOM3BOACTBOM yaAobpeHus — cynbcata aMMOHUS. OTa TEXHOSOorus
npegycMmatpuBaeT crnegylowme OCHOBHble 3Tanbl 06paboTkm ObIMOBOro rasa nocne
CXXuraHus kokca. NepBoe — ouncTka rasa Ha unbTpax C LUenbio yaaneHus 3o5bl — TBepAbIX
YyacTuL, OKCMOOB MeTannoB. BTopoe - NnpoMbiBKa AbIMOBbLIX ra30B aMMUavyHbIM pacTBOPOM
ANA  yoaneHus OKUMCNOB cepbl. B pesynbTate w  nonyyaeTtcs BocTpeboBaHHOEe
CENbCKOXO3SMNCTBEHHOE YyaobpeHue. «TaTHeEd@Tb» CTaBUT OYEHb KECTKME HOPMbI MO
Ka4yeCTBY OYULLEHHOrO AbIMOBOIO rasa nocrie CxXuraHmsa Kokca.

B nepeobopynosanune TOL, nog HOBOE TOMMBO MaHNPYyeTCA MHBECTUPOBATbL OKOJSI0
10 mnpAa. pybnen, cpok OKynaemMoCTu OKoJSio 5 ner.

lMpumep Ne 8 — CosmeweHue mexHonoeaud. [lonydyeHue eodopoda Mo HO8OU
mexHosioeuu Ha KAO «A3omy.

Booopon €Bnsetca Cbipb€M Ons  NOAydeHUs nonynpoaykKTOB MPOM3BOACTBA
kanponaktama. lNpon3soacTBo Bogopoaa Ha «A3oTe» ycTaperno du3nyeckn u MoparnsHo, B
aekabpe 2015 roga pykoBOACTBO NpeanpusiTUsi COrfiacoBano peanu3auuio nNpoekTa, B
cooTBeTCTBUM C KOTOpbIM B 2017 rogy STOT ra3 Ha 3aBOAe HA4HET BbipabaTbiBaTbCsA MO
HOBOW TEXHONOIMMYECKON CXEME.

BbIno NpMHATO peLLeHne 0 CTPOUTENBCTBE YCTAHOBKM KOPOTKOLMKITOBOW aacopoLmm
(KUA) psgom ¢ arperatamm ammmnaka. YctaHoBka KLA ucnonb3yeT yacTb Bogopoaa w3
asoTo-BogopoaHor cmecu (ABC) — cbipbsi 4ns Npom3BoACcTBa amMuaka. [na peanusaumm
aTOM ngemn Heobxoaumo 6bINo yBennunTb BbipaboTky ABC, 4To yaanock caenatb 3a CYET
TEXHUYECKOro MepeBoopyXeHus arperata Ammuak-1, BbINOMHEHHOrO B NepuoA
OCTaHOBOYHOrO KanutanbHOro peMOHTa.

O6uwasa ctoumocTb OOHOBMEHUA MPOM3BOACTBa BoAopoda cocTaBuT okono 920
MUNNnMoHoB pybnen 6e3 yyéta HAOC. OgHako aTK 3aTpaThl NO3BOSAT 3aBOAY B AaNbHENLLEM
€XXerogHo aKoHoMUTb nopsgka 500 munnnoHos pybnen.

TexHonorus KLLA ocHoBaHa Ha nornoweHnn rasa agcopobeHToM ¢ UCnosib30BaHNEM
yHKUMM AaBrneHuns. [nmaBHas oTnuumTensHas ocobeHHocTb 6e3HarpeBHon KUA (PSA) B
TOM, YTO UuKnbl agcopbumm n gecopbunmn npoBoaATCA Npyu OLHOM M TOW e TeMmnepartype,
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HO MapumanbHOe AaBreHue aacopbupyroLLMXCS KOMMOHEHTOB Mpu aacopbumm Bonblue,
yeMm npu gecopbuunm.

maBHOe npenmyLlecTBo npoueccoB PSA nepen TpaguuUMOHHBIM  METOAOM
npoBeaeHnst agcopbLMOHHBIX MPOLIECCOB B LMKNax agcopoumnn-gecopbunm npm pasnuyHbix
TemnepaTtypax — B YCTPaHEHMM CTaauin Harpeea U oxnaxageHusa agcopbepa, Tpebyowmx
BGonblKnx 3aTpaT BPEMEHU N SHEPIUN.

lMpumep Ne 9 — Onmumu3sayusi Hernpou3sodCMEEHHbIX 3ampam. ModepHu3auus
cucmeMsbl oceelweHus rnpoussodcmeeHHoU nowadku e 2. Kemepoeo.

OcseLlleHune nponssoacTeeHHon nnowaakm punmana OO0 «CUBYP TEOCUHT» B
r. KemepoBo 6bi510 yctaHoBneHo B 2008 rogy npu nycke NpPOM3BOACTBEHHbLIX JIMHUA MO
BbINYCKY reoCuHTeTNYeckmx matepunanos. OcselleHne 6bI0 BbINOSTHEHO U3 CBETUSTbHUKOB
Tunos CrI1, JIMO.

MeponpuaTtus:

- 3aMeHeHbl CBETUIMBbHUKN Ha CBETOANOAHBIE;

- BCe MecTa npoxoga nepcoHana obopyaoBaHbl [aTyMKaMn OBWKEHUS U
nepeknoyaTenamm (NPOXoAHbIMW BbIKITHOYATENAMMN);

- B MecTax CKnaampoBaHusa maTepuanos, NPoayKLMK, OTXO40B peann3oBaHo 30HHOE
perynupoBaHue (Kaxxgas syerika XpaHeHUs BKIoYaeTcs OTAeNbHO).

OddekT oT meponpuaTua — 293,97 Tbic. KBT*4 (noTpebneHne anekTposHeprum 3a
rog nocne BHeapeHunsa — 61,9 Toic. KBT*4, 3a rog oo BHeagpenus — 355,87 Tbic. KBT*).
OddekT oT meponpusaTusa — 712,59 Tbic. pybnen (3atpaTbl 3a rog nocrne BHeAPEHUS —
150,04 TbIC. pybnen, 3a rog 0o BHeapeHusa — 862,62 Toic. pybnen)

lMpumep Ne 10 — Onmumusayusi HeNpou3BoOCMBEHHbIX 3ampam. «KomrnekcHas
mModepHu3ayusi rpouzeoocmeeHHo20 30aHus OO0 «3as00 MOOyribHbIX KOHCMPyKuuUl
“bawespoKyb”y.

30aHue nmeeT cnegyowme namepennsa: Boicota uexa: 14,4 m. MNnowagb acapa:
3410 m?. Mnowaab kpoenu (noTornka): 2052 m2. CTeHbl 3gaHns BbinonHeHbl nnutammn MNTCK
6-12-3. CTeHbl ObiNM [OMOMHUTENBbHO YTEnneHbl MAMTaMy U3  3KCTPYOUPOBAHHOIO
neHononucTupona TtonwmHon 50Mm 1 3awmweHsbl npodunmpoBaHHbiM nuctom HC-10.
Kpblwa: BeToHHbIEe NNKTLI, KepaM3nT, BeToHHas CTsKKa, pydepong B 4 cnosi.

KpoBns 4onosiHMTensHO yTenneHa 6a3ansToBbiM yTennuTenem TonwmHon 50mm. un
3awmeHa npogunuposaHHbiM nuctom HC-35.

CywecTtByowasa cuctema ocselleHusi: ceeTunbHUK 500 BT B konmnyecTtBe 46 wWT.
Cuctema ocBelleHUs, yCTaHOBIIEHHAa B3aMeH: CBETUNbHUK cBeTtoanoaHbii 200 BT B
konuyectse 10 WT. U CBETUNbLHUK cBeTOAMOAHbIN 70 BT B konnyecTse 8 wWT.

CyuwecTBylolWasa cuctema OTOMMEHUS: LeHTpanu3oBaHHoe napoBoe oT KLi-6.
BmecTo Heé Bbina CMOHTMpOBaHa razoBas cMctema otonneHus. [asoasi ropenka B64-2SX
G B KonuyectBe 22 WT. (BbICOTA YCTAHOBKM MH(PpaKpaCHbIX rasoBbiX ropenok 10m) u
MOAynb aBToMaTudeckoro ynpasneHna MTH 150 B npon3BoaCTBEHHOM NOMELLEHUN.

Takke yoenunu BHMMaHme OCHOBHOMY MPOU3BOACTBY, B CUCTEME NOLAaYM CXKaToro
BO3JyXa YCTAHOBWUIM COBPEMEHHEN BWHTOBOW KOMMPECccop C aBTOMaTUYECKUM
OTKIIOYEHMEM, YTO NMO3BONSAET UCKIOYNTL aHEpPronoTpebneHne npu OTCyTCTBUN HarpysKku.
CMOHTMpOBaHa aBTOMaTMYeckasi cuctema yrnpasreHna BakyyMHbIMU HacocaMu, KOTopble

158



UTC 48-2017

MCNONb3yeTCs MO TEXHONOMMN NPOM3BOACTBA, YTO MO3BOSIMIO UCKITIOYNTD XONOCTY0 paboTy
N CHU3UTb 3HepronoTpebdneHme.

OueHo4vHasa cymma 3aTpaTt — 9,5 MnH. pybnen.

1. SkoHOMUSA aneKkTpudeckon aHeprmn ot peanusauyum npoekta — 300 000 kBTey unun
40,7 %. PacyeTHass 3KOHOMUSI CPeACTB Ha 3rEeKTPO3IHepruio B MNepBbIM rof nocne
peanusauun npoekta — 1,3 MnH. py6.

2. DKOHOMUSA 3aTpaT Ha OTOoMMeHne OT peanusauuu nNpoekTa: OT nepexoa Ha ras —
2 MnH. py6., B T.4. OT MCMNOMb30BaHWSA KOHTpoMsepa ynpaBneHna WHgpakpacHbIMU
ra3oBbiMu nsnydatensmm — 0,7 mnH. py6.

lNpumep Ne 11 — KomnneKkcHbIl rnodxo0. GHepzaocbepexeHue Ha npednpusamusix
KOHUepHa « TpakmopHble 3a800bI».

Tabnuua B.5 — OcHOBHblE peann3oBaHHbIE MEPONPUATUS

HanpaBneHue OKOHOMMYECKUMN
HanmeHoBaHue MeponpuaTus
3HeprocbepexeHus achdekr
Ontummsauusa paboTbl cuctem o6o0poOTHOrO
LA P 3 400 TbIC. KBT*Y
BOOCHa0XeHNs
AHanNn3 0OroBOPHbIX OTHOLIEHNI/BbIGop onTmanbHbIX
A P P 10 700 TbiC. KBT*Y
Tapndos.
Cuctema *
OnTumm3aumsa BbIpaboTKN CneLrasos 2 800 TbIC. KBT*Y
3NEKTPOCHABXEHMS
BeBeneHa cuctema nnaHnpoBaHns BbIpaboTku n *
8 900 TbIC. KBT*Y
noTpebneHunsa cxxaToro Bo3ayxa
OnTumMmu3auns rugpaBNUYECcKoro pexmma cucTembl
HiA TAp P 2 800 kan
BC
BHeapeHne coBpeMEHHbIX MICTOYHUKOB Tenna 7 400 Nkan
OnTMmnsaumus CMCTeMbI NAPOCHaGXEHWS 5100 Nkan
Cucrema OnTtMmmnsauus cuctem TennocHabxenunsa n NMBC 3 200 kan
TenmnocHabXxeHuns H
BHeapeHne nporpaMmbl KOHTPOMS TEMNepaTypHOro 7 800 [kan
pexunma B CUCTEME OTOMNNEHNS
Tepmunyeckoe Npom3BOACTBO (yCUneHne TENNoBOWn
3aLWnTbl NEYHOro, MONOTOBOIrO 06opyaoBaHUS, 240 T V.T
KOHTPOINb 3arpy3kun 060pyaoBaHUSA, NCNOMb30BaHNe y-T.
MariorabapuTHbIX neven)
Okpaco4Hoe Npon3BoACcTBO (ONTUMMU3aLMSA
TEXHONOrM4eCcKoro NPoOM3BOACTBa, BPEMEHN MOKPACKM, 70Ty.T.
pexunmoB paboTbl, 3arpy3kv 06opyaoBaHNs)
ManbBaHM4YecKoe NPOU3BOACTBO (BHEOPEHME pexnMa
¢opCMpOBaHHOrO pa3orpeBa BaHH, MCMOSb30BaHNE
OHeproemkue N N 4
TexXHONOMM JONOMNMHUTENbLHOW TENMNOBOW 3aLUNTbl, ONTUManbHbIN 330 Ty.T.
HeaenbHbIN pexum paboTbl 060pyaoBaHNA 1
nepcoHana, KOHTPOrnb 3arpy3kn obopygoBaHus)
MoeuHoe 1 cywmnbHoe obopygoBaHue (onTumMusauns
pexuma paboTbl 06opygoBaHus, nogdop
HU3KOTEMNEPATYPHbIX XXMAKOCTEN, KOHTPOSb OCHOBHbIX 400 T V.T
nokasarenen TennNOo0OMEHHLIX MOBEPXHOCTEN, y-T.
yCUneHne TennoBow 3aLnTbl 060pyaOBaHMS,
NMKBMAAUNSA ropsavmx NpocToeB 060pya0BaHMS)
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OHeprocbeperatoLime MeponpuATUA BHEOPSAOTCA CO CPOKOM OKynaemocTu He Bonee
24 mecsues.

Bo Bcex nogpasgenennax OO0 «KKY "KoHuepH «TpakTopHble 3aBoAbl"» U BO BCEX
Npon3BOACTBEHHbIX OU3Hec-eanHULAx, Haxoaswmecsa nog ynpasneHnem OOO «KKY
"KoHuepH «TpakTopHble 3aBoabl"» nencrseyer pernameHT «YnpasneHue
aHeprocbepexeHmnem» Ne 800-197-2015. PermameHT OCHOBLIBAeTCSi Ha METOAOSIOrMU,
N3BECTHOM KaK LUMKN nocriegosaTernibHoro yny4dwenus «Plan — Do — Check - Act» (PDCA).

BHegpeHO nonoxeHve O COpPEBHOBaHWW MO  3HEprocbepexeHur  cpeau
NPOM3BOACTBEHHbIX  OW3HEc-eAMHWL, Ha  OCHOBE  OnpedeneHuss  penTuHra no
3HeprocbepexeHuto.

CyMMmapHbIi  3KOHOMUYECKUA  3ppekT OT peanusaumm 3HeprocbeperaroLmx
mMeponpusaTui 3a nepunog 2015 r. — 1 nonyrogue 2016 r. coctasun nopsigka 110 mnH. py6.
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