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Mpeancnoeue

1 PASPABOTAH ®enepanbHbiM rocydapcTBEHHBIM aBTOHOMHBIM yupexaeHuem «HayuHo-uccnegoea-
TENbCKUIM MHCTUTYT «LleHTp akonornyeckol npoMeiuneHHon nonutukmn» (GrayY «HUW «LI3MM»)

2 BHECEH TexHu4yeckum koMmuTeTOoM no ctaHgaptusauum TK 113 «Haunydwwue gocTtynHble TexHono-
rmu»

3 YTBEPX/EH W BBEJEH B IENCTBWE lMpukasom ®egepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio u metponorum ot 21 Hosabpsa 2024 r. Ne 1726-cT

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayuny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

Llenb no [oCTMXeHWUo yrNepogHON HENTPansHOCTU NPY YCTOMYMBOM POCTE 3KOHOMUKWM Poccun 3asaene-
Ha B CTpaTterun HW3KoyrnepogHoro pa3eutus Poccuiickon ®epepaumm [1], NoaroToBNEHHONW B paMkax ykasa
MpesnaeHTa Poccuiickon ©enepaunu [2].

B uensx peanunzauun Ctpaterun [1] n nopydeHuia MpasuTtenbctBa Poccuiickon ®Penepaumy Heobxoam-
MO YCTaHOBWTbL NMoOKasaTenun yaenbHbiX BbIBpoCcoB napHUKoBbIX ra3os (M), KOTopble NOCMyXaT OpUeHTUpaMm
OOCTUXEHUA YrNeponHOA HEWTPaANbHOCTU B YIMEPOLOEMKUX OTPACNAX MPOMbILINEHHOCTH. TakMe nokasartenu
MoryT BbITb ONpeaeneHsl Mo pe3ynsTataMm NpoBeAeHUsa HaLMOHaNbLHOTo OTpacneBoro 6eHYMapKuHra.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

HAUWNYYLWUWE AOCTYNHLIE TEXHONOIUK

MeTogun4eckue pekKkomMeHOauuMn No npoeeaeHUoO GEH‘-IMapKMHra YOenbHbIX BI:IGPOCDB MapHUKOBLIX
rasoB gns FOpHO,D,OGI:IBaIOLIJ,Eﬁ NMPOMbILUNEHHOCTH

The best available technigues. Guidelines for benchmarking of greenhouse gas emissions from the mining industry

Oarta BBegeHnsa — 2025—01—01

1 O6bnacTtb NnpuMeHeHnA

HacToswumin cTaHaapT ycTaHaBMMBaET OCHOBHbBIE METOAMYECKME NOAXOAbl M peKoMeHJauunn no npoee-
AeHno beHYMapkuHra ygenbsHbix Beibpocos M7 Ans ropHoao6sIBaoLWLEen NPOMBILLIIEHHOCTU € LieNblo YCTaHOB-
NeHVs MHAKMKATUBHBIX NoKasaTenei yaeneHsbix Boibpocos M7 B MHOPMALIMOHHO-TEXHUYECKNX CNPaBOYHWKAX
Mo Haunyywum JocTynHeiM TexHonoruam (MWTC HAT) B obnactu gobeivn TBepAbIX NOMNEe3HbIX MCKOMaeMblx
(yronbk, pyabl YepHbIX W LBETHLIX MeTanmnoe).

MpepnpusaTS ropHodoObIBaKOLWEN OTPACN XapakTepPU3yOTCH BbICOKMM YPOBHEM NoTpebrneHus aHep-
MK, YTO OMpeAenseT 3Ha4ynTenbHble Bbibpock! NI OCHOBHbBIE BUALI UCMOMNb3YeMON SHEPTUN — 3MEKTPO3HEp-
rMA, TENOBas 3HEepPrusi B BUAE napa v Boabl, pasnuyHble BUAbl TONMUBHBLIX PeCYpPCoB (KWAKoe TOMMMBO, Npu-
POAHLIA ras).

2 HopmaTuBHbIe CCbINKK

B HacToswwem cTaHgapTe UCNonb3oBaHbl HOPMATUBHLIE CChIMKW Ha crnedylolue cTaHgapTsl:

FMOCT P 113.00.11 Haunyywwne gocTynHble TexHonorvu. MNMopsagok npoeedeHus BeHumapkuHra ygenb-
HblX BbIBPOCOB NapHMKOBLIX ra30B B OTPaCsaX NPOMbILLIEHHOCTH

FOCT P 113.00.12 Hawnydwime JOCTYMHblIE TEXHONOIMMU. TEPMUHbI 1 ONMpeaeneHus

FOCT P 113.00.30 Hawuny4wwue gocTynHble TexHonornn. Metogudeckne pekoMmeHgauum no paspaboTtke
00sA3aTenbHOro NpUNoXeHus MHOPMaLUNOHHO-TEXHUHYECKOTO CNPaBoYHUKa N0 HaWMyYLWUM JOCTYMHBIM Tex-
Honoruam «MHOMKaTVBHBIE NOKasaTenu yaenbHbliX BbIBpOCOB NapHMKOBLIX ra3oB

MOCT P 113.26.01 Hawunydywwue gocTtynHele TexHonorun. MeToguyeckne pekoMeHdauuy nNo npoeege-
HWUI0 BEHYMapKMHra yaenbHbiX BoiDpOCOB MapHUKOBLIX ra3oB A5 OTPaciiv YEPHOW MeTanmnyprau

MpumeyaHue — [pn NONBL30BaHNW HACTOSALLMM CTaHAAPTOM LienecoobpasHo NpPoBEPUTL AEACTBUE CCbINOY-
HbIX CTaHAApPTOB B UHCOPMALIMOHHOW cucTeme obLuero nonb3oBaHna — Ha oduumansHoOM cainTe ®edepansHOro areHT-
CTBa NO TEXHUYECKOMY PErynMpoBaHUIO U METPONOTAN B CETU VIHTEPHET UMK NO EXerogHoMy MHOPMaLMOHHOMY yKkasa-
Teno «HauuoHaneHble CTaHO4apTbI», KOTOPbIA ONyBNUKOBaH MO COCTOSHWUIO Ha 1 SHBaps TEKYLUEro roga, u no Bbinyckam
eXeMecA4YHOro MHOpPMaLIMOHHOTO ykasaTensa «HauuoHansHble cTaHaapThl» 3a TekyLuii rof. Ecnv 3aMeHeH CChinoYHbI
CcTaHZapT, Ha KOTOpbIA JaHa HeAaTWPOBAHHASA CChINKa, TO PEKOMEHAYETCA UCMOoMbL30BaTh AEWCTBYIOLLYI0 BEPCUID 3TOTO
CTaHdapTa C Y4eTOM BCEX BHECEHHbIX B JaHHYK BEPCUIO U3MEHEHUI. ECnu 3aMeHeH CCbINOYHbIA CTaHOApT, Ha KOTOPbLIi
[aHa OaTWPOBaHHAas ccbifka, TO PEKOMEHAYETCA MCNONb30BaTh BEPCUKD 3TOM0 CTaHAapTa C YKa3aHHbIM Bbille rofoM yT-
BepxkaeHus (MpuHaTUA). Ecnu nocne yTBepXaeHUs HACTOSILLEro cTaHAapTa B CChIMOYHLIM CTaHAApT, HA KOTOpbIA AaHa
[LaTMpOBaHHas CChINka, BHECEHO M3MEHEHWe, 3aTparMBalllee NonoXeHue, Ha KOTOpoe [aHa CCbinka, TO 3TO NONoXeHne
pekoMeHayeTcs NpUMEHATL Be3 yyeTa AaHHOro M3MeHeHUs. Ecnm cebinoyHbIi cTaHaapT oTMeHeH 6e3 3amMeHbl, TO Nono-
JKEHUWE, B KOTOPOM [aHa CChIfIKa Ha Hero, PEKOMEHAYETCA NPUMEHATL B YACTU, HE 3aTParvBatoLLEN 3Ty CCbIMKY.

MapaHune ochbuumnansHoe
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3 TepMuHbI U onpepeneHun

B Hactoswem cTaHgapTe npuMeHeHsl TepMuHel no FOCT P 113.00.12, TOCT P 113.00.11,
FOCT P 113.26.01, a Taioke cnefywollve TEPMUHbI C COOTBETCTBYHOLMMU ONPeaeneHNaMu:
31

Bepudmkauma: CuctemaTMyeckmii, HE3aBUCUMbIA N LOKYMEHTaNbHO O(OPMIEHHbIA NPOLECC OLEHKK
3a9BNEHUS B OTHOLUIEHUN UCTOPUYECKMX OAHHbIX M MHOPMaUKUKU Mo BbIGpocam/MornoweHnio NapHUKOBbIX
rasoB ANsi onpefeneHus Toro, ABNSeTCs NU 3TO 3asiBMEeHWe B CYLECTBEHHOM OTHOLUEHUM MPaBUNbHLIM U
COOTBETCTBYET NN OHO KpUTEPUAM BEpUEUKALIAN.

[ApanTupoaHo u3 FOCT P MCO 14050—2023, nyHkT 3.4.1; TOCT P MCO 14064-3—2021, nyHKT 3.6.2]

MpumeyaHue — [log BepuduKkaumeld credyeT NOHUMATL BCe NPOBEPOYHbIE OENCTBUS B OTHOLIEHUW KO-
NMYECTBEHHOM OLEHKM BeIBPOCOB NapHUKOBLIX FA30B 3a npoluefllne nepuoasl BPEMEHW Ha COOTBETCTBME KPUTEPMSAM
BEpUMKaLNUN.

3.2 MHOVKaATUBHbLIE MOKa3aTenu yAenbHbIX BblﬁpOCDB NMapHUKOBbLIX ra3oB: nOﬂy‘-IEHHble B pe-
3ynbrate CONnoOCTaBUTENbLHOINO aHaluMaa (SqumapKMHra) noKasartenu yrmepogoeMKOCTWU NMPoOn3BOLACTBEHHbIX
NnpoLueccoB, y4nTbiBakoWme KOIiM4eCTBO 3KOHOMUYECKUX CyG'bE.‘KTOB B JaHHOW ccbepe OEATENBbHOCTHU, NpUMe-
HAEeMble TEXHONOIrMn n ,EI,OCTMFHyTbll?I KaXXOdbiM 13 Cy6'bEKTOB YpPOBEHb yrnepogoeMKoCTH npon3soacTaea.

4 OOwmure NonoXxeHus

4.1 BeH4YMapKWHT yaenbHbiX BeIOpPOCoB M7 BbIMOMHAT Ha OCHOBaHUKN AaHHbIX NpeanpusiTUi, OCyLLecT-
BAAOWNX 0OObIYY (OTKPBITbIM CNOCODOM U/MMKM NOA3EMHbLIM (KOMBUHWMPOBaHHLIM) cnocobom), oboralleHve 1
nepBuHHYD NepepaboTky MUHEPAaNbHOIO ChipPbA.

Cbop nHbopMaL My NpoOBOAAT NyTEM aHKETUPOBAHWUS C UCNOMb30BaHUEM YHUMDUUMPOBAHHOIO WwabnoHa
4ns cbopa gaHHbix (aHkeTa). AHkeTa ans cbopa gaHHbeix paspabateiaetca bropo HOT v npoxogut paccmo-
TpeHue oTpacreBoW TexHudeckon paboven rpynnoi. K aHkeTe pekoMmeHgyeTcs npuKnagbiBaTe NOgPOOHYH
WHCTPYKLMIO MO ee 3anofTHeHUIO.

3anonHeHHble aHKeTbl MPOXO4AT NPOBEPKY HA MOMHOTY NpefoCcTaBfeHHbIX JaHHbIX W CONOCTaBMMOCTb
LaHHBIX MeXay npeanpusaTUaMi, Npyu HeobXoouMOCTM AaHHbIE YTOYHSAKT U KoppekTupytoT. COop AaHHBIX pe-
KOMEHZYEeTCH NPOBOAWNTL 33 NATUMNETHUIA NEPUOL.

4.2 HaumoHanbHbIN BeHYMaPKWHT BLIMOMHSAT ¢ y4eToM Tpebosanun MOCT P 113.00.11.

4.3 Uenb HacTosiwero ctaHgapta — pa3paboTka eAuHbIX MEeTOOMYECKUX MOAXOAOB K MPOBEAEHUHD
BeHuMapkuHra yaenbHblx Boibpocos M ans ropHogobbiBakoLLeil NPOMBILLNEHHOCTY.

5 MeToauuyeckne noaxoabl K KONMYECTBEHHOM OLeHKe yaenbHbIX BbIGpoCcoB
NapHUKOBLIX ra3oB

5.1 BeHUMapKWHI NPOBOAAT ANA CMeayLWnX NPOM3BOACTBEHHEIX NPOLLECCOR: A00bIYM (OTKPLITLIM CrO-
coboM w/unu nogsemHbIM (KOMBMHMPOBaHHbLIM) cnocobom), oboralleHus, nepBMYHON nepepaboTkn MUHe-
panLHOro ChipbA.

Mpouecchl, A8 KOTOpbIX NpoBoAAT DEHYMapPKWMHT U YCTaHaBNMBaoT MHAWKATUBHbIE MoKa3aTenu, AOIK-
Hbl YAOBNETBOPATL YCMOBUIO AOCTATOYHOW CTEMNEHW TUNU3aL MU, YHUDUKALWW U NMPOMbILLNEHHOID BHEAPEHUS
B pamKax paccMaTpuMBaemMoln OTpacru.

5.2 K OCHOBHBbIM MCTOYHMKAM MpsiMbix Belibpocoer NI ropHogo6biBatoLWER OTPACM OTHOCAT:

- NMepeaBWKHbIe UCTOYHWKL: CKUTaHWe TONNUBa B ABUraTensix BHYTPEHHEero cropaHus KapbepHon Tex-
HWKKW, CaMOCBanoB, Xene3Ho4oPOXHOro TpaHcnopTa W APYrol nepedBWXKHOM TeXHWKM 1 0BopyaoBaHus, Mc-
nonb3yemoro npu 4obbive TBepAbIX NOMe3HbIX NCKONaeMblX;

- CTAaUWOHApHbIE UCTOYHWMKW: CXUraHWe TOMMMBa B TEXHOMOMMYECKUMX Mevyax u Opyrom CTaluuMoHapHOM
obopyLoBaHWK, UCNonb3yeMoM B Npoueccax o6oraleHusl 1 NeperUYHON nepepaboTkn MUHEPANbHOIO Chipbs.

Kpome Toro, ans oTpacnu xapakTepHbl KOCBEHHbIE 3HepreTudeckue Boibpocsl [, cBA3aHHbIE C NOTpe-
BrieHnem aneKTpUYeckoi U TennoBon aHepruKn, NPON3BOOUMON Ha 3HepreTUYecKX NPeanpuaTusaX, He Bxoas-
LLMX B COCTaB ropHO-000raTuTenbHbIX KOMOMHATOB.

BeiOpocek! NI oT B3pbIBHbIX paboT BEPOATHO MOTYT BO3HWKaTb B pe3ynbraTe OKMCIEeHWss KOMMNOHEeHTOB
B3pbIBYaThIX BELLIECTB, OAHAKO AaHHas kaTteropus BbIOPOCOB He BbIAENSAETCS B METOAMKaX KONUMYECTBEHHOIO
onpegeneHus Bolbpocos [3] M No3TOMY ganee UCKMYeHa M3 pacCMOTPEHUS.

2
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5.3 Anketa ansa cbopa aaHHbIx 0683aTenbHO COAEPXKUT rPaHuLLbl NMPOM3BOACTBEHHbIX NPOLIECCOB, ANS
KOTOpPbIX NPOBOAUTCH BEHUMAPKUHT.

OnuvcaHne BO3MOXHbIX rpaHuL pacyeta BblbpocoB NI OT ykasaHHbIX MPOM3BOACTBEHHbLIX NMPOLECCOB
NpPUBEOEHO B NPUMNOXEeHWUN A.

5.4 Tlpu npoBefeHUM KONUMYECTBEHHOM OLeHKM yaenbHbIX Bhibpocos NI ana TexHoNorm4eckmMx npoLec-
coB [06biun, oboralleHnss n nepBUYHON NepepaboTKkn MUHEPANbHOIO CbipbS YYWUTLIBAKT TOMbKO BbIGPOCHI
Juokcuaa yrnepoaa; Beibpock! UHbIX M7 He y4uUThIBAIOT.

Mpouecc yrmenobeiun 1 nocneaywolme onepauun ¢ yrinem Takke MOryT CONpoBOXAathes Bohlbpocamu
MeTaHa B npoLlecce ferasauuny yronbHbIX WaxXT U NNacToB. YPOBeHb KOHLEHTPALUWM MeTaHa B YromnbHbIX nna-
CTax — 3TO FOPHO-TEONOrMYECcKUi (DakTop, KOTOPLIN XapakTepuayeT CTeNeHb ra30HOCHOCTU YTOMNbHbIX MECTO-
poxOeHun. KoHLeHTpaLuMa MeTaHa B LuaxTax CTPOro KoOHTponupyetca TpeboBaHMAMM MpOMbILLeHHON Bes-
onacHocTW. B cBAA3M ¢ 3TUM npu yCcTaHOBNEHUW MHOWKATUBHLIX Nokasartenen Bbibpocos NI Ana npoueccos
[00bIYM 1 oboralleHus yrnsl BoIBpOCEl METaHa He YYUTLIBAKTCS.

5.5 Bbibpochkl onpeaenaAloT 3a OOWH MOMHbIA KaneHaapHbIA rog UMM No cpeHMM 3Ha4YeHusiM 3a He-
CKOMNbKO NeT.

5.6 PacueTt yoenbHbIX BEIOPOCOB AMOKCUMAA yrnepoAa Ana Npou3BOACTBEHHOMO NpoLecca BhINOMHAKT
no chopmyne

ECOZ = ECOz,anM + ECO;,aneKTp * ECOQ,Tel_lﬂ' (1)

roe ECOZ — yAenbHbI BbIBPOC ANS onpegeneHHoro NpouM3soacTeeHHoro npouecca, T CO,/ea. nam. npo-
AYKUMY;
Eco, npsm — YAENbHbIE NpsiMble BbIBPOCKI B rpaHMLax NponM3BoAcTBEHHOro npouecca, T CO,/ea. nam. npo-
AYKUUY;
Ecog,anemp — yaenbHble BbIOpOCK!, CBA3aHHble C NOTPebneHneMm 3MneKkTPoOIHepruM B rpaHuuax npousBos-
cTBeHHoro npouecca, T CO,/en. nam. npoaykunuy;

ECO2 tenn — YAENbHbIE BbIBPOCH!, CBA3aHHLIE C NOTpebneHmeM Tennoson 3HepruK B rpaHuLax Npous3soa-
cTBeHHoro npouecca, T CO,/en. nam. npoaykumu.

5.7 YgenbHble BLIGpOCH AMOKCKMAA yrriepoda ANA KaOoro TeXHONOorMYecKkoro npouecca onpeaensior
kak Banoeble BbiGpockl CO,, OTHECEHHbIe kK 06beMy OCHOBHOI NMPOM3BEAEHHOR NPOAYKLMM B YCTAHOBIEHHbIX
ednHuUax uamepeHuns. PekomeHgyemble eavHULbI M3MepeHns NMpuBedeHsl B NpunoxeHnm b.

5.8 PacueT yaenbHbix NpsiMbx Beibpocos NI B rpaHMLax TEXHONOrMYeckoro npouecca BuINonHAKT Co-
rMacHo MeToauKe KoNM4YecTBeHHOoro onpegeneHns obbemos Boibpocos MM [3] 4na craunoHapHoro CKuraHus
raszoo6pasHoro, XMOKOro U TBepAoro TOMMMBA, CKUraHUS TONMKWBA B TPAHCNOPTE.

5.9 YpenbHble npaMble BbIGPOCh B rpaHMLax npon3BogcTBEHHOMo npouecca, ECOZ‘anM, T CO,/en. nam.
Npogdyku1n, onpeaenstoT no copmMyne

ECOz,I'IpﬂM = (ECOZ,y CT.CXK t ECOg,y Tp)‘Iano,u’ (2)

roe ECO2 yorok — BbIOpOCHI AVMOKCWAA YIIepona oT CTaLuWMoHAPHOTo CXKUraHus TONMMUBA, onpegensemsle pac-
YeTHbIM MEeToAO0M NO OTAEMbHbIM UCTOYHWMKAM, rPyMnnaM MCTOYHUKOB MMM OpraHu3auuun B
uenom no copmyne 1.1 [3];

_wn
Ecosycrenx = Lj=1(FCjy - EFco, jy - OFjy) ®)

3

roe Fij — pacxof Tonnuea j 3a nepuwog y, Teic. M°, T, T ¥.T. unu Tx;

EFco, ), — KoadduumeHt BbIOPOCOB AMOKCKAA yrnepoda oT CxuraHns Tonnuea j 3a nepuog y, T COL/en.;

Oij — KO3 PULNEHT OKMCNEHWA TONNKBA J, 4ONS;
j— BWZ TOMMMBA, UCMOMb3YEMOro OMA CXUIaHUS;
ano,q_ 06bem OCHOBHOW NPOAYKUWUWM, MPOW3BEOEHHON 3@ OAWMH MONHbIA KaneHaapHbIA rog B rpaHuuax

TEXHONOIMYeCKOro npouecca,

n— KONW4YecTBO BUAOB TOMMMBA, UCMOMb3yeMbIX 3a Nepuog y.
5.10 KoathdprumeHTsl BeIOPOCOB gMOKCHAa yrnepoda OT CKUraHus TonnmuBea (EFCO;Z J J/) paccynTbIBaOT
Ha ocHoBe (PaKTU4YECKUX AaHHBIX O KOMMOHEHTHOM cocTaBe rasoobpasHoro Tonnuea no gopmynam (1.3) [3]

3
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unu (1.4) [3] » cogepxaHuu yrnepoga B TBEPAOM U XUOKOM Tonnuee no copmyne (1.5) [3] nnu npuHMMaoT no
Tabnuue 1.1 [3] npu oTCYTCTBUM penpe3eHTaTUBHbIX (DaKTUHECKNX OaHHbIX.

5.11 CornacHo nyHkTy 1.5 [3] pacxog Tonnuea (FC ) 4OoMmKeH BbITh ONpefeneH B €0MHULAX MU3MEepEHUS
(T, Toic. M3, T y T. unu Tx), COOTBRETCTBYHOLLMNX npumeﬂﬂemomy K03hPULIMEHTY BbIDPOCOB (EFCOZJ y) (TCO, /T,
TCO,/ThIC. m3 , TCO,/T y.T. unn TCO,/Tk). UCTOUHMKaMIM AaHHBIX O pACXOAE TOMMBA MOTYT ABMATLCS aKTbl OT
nocTasLUMKa, 6yxranTepC|<ne OT4eTbl 33 OTYETHLIN Nepuod, TexHM4eckne OTHETb NPOM3BOACTEA.

5.12 TMpw oTcyTCcTBMM HEOBXOLMMBIX OAaHHBIX O coaep)aHwuu yrnepona B [3] AonyckaeTcsi MUCNoNb30Ba-
HWE CNpaBOYHbIX AAHHBIX U3 APYTMX UCTOYHWKOB MHDOpMaLmK ¢ 06a3aTenbHOW CCbINKON Ha MCTOYHMK MHAOP-
Mauuu.

ECozy — BolOpochbl AMOKCKAA YrMepoda OT CXWUraHus TOMNWBa B ABUraTenax aBTOTPaHCMOPTHLIX
CPeACTB 3a nepuof y, onpefensemMsie pacyeTHbLIM METOAOM Mo BuaaMm notpebneHHoro Tonnuea no dopmy-
ne 18.1[3]

ECOQ yTp zfy( 8% EFJ')’ (4)
roe Fij — pacxog TonnuWea BMAa j TPaHCNOpPTHBIM CPeACTBOM 3a nepuog y, T;
EFJ,- — koadduumeHT BEIBPOCOB ANOKCKaA yrnepoda npu UCNonb30BaHUM B TPAHCMOPTHOM CpPeAcTBe

Buaa Tonnuea j, T CO,/T (mpuHumatoT no tabnuue 18.1 [3]);

J — Bua Tonnuea (6eH3uH, An3enbLHOoe TONNMUBO, CHWKEHHbIE HEDTAHON U NpUpoaHbIe rasel). Ecnn
y4yeT noTpebneHns TONNMBa B OPraHn3aLMn ocyLLECTBNSAETCA B 0O bEMHBIX eQUMHULEX, TO U3pac-
XOOOBaHHOe TOMMMBO 3a OTHETHLIA Nepuos FCj y» T, ONPEAENAIoT C Y4eTOM pacxoAa 1 NnoTHo-
cTh Tonnuea no dopmyne 18.2 [3].
5.13 Pacuert yaoenbHbix BoIOpOCOB ANOKCHAA yrnepoaa, CBA3aHHbIX ¢ NOTpebneHnem aneKkTpoaHeprum
B rpaHuuax npov3BogCcTBEHHOrO npouecca, Ecoz,anemps T CO,/ea. nsm. NpoaykLnK, BEINOMHAIOT Mo dhopmMyne

ECOE,BHGKTp = anp ' EFCOz,aﬂeKTp’ (5)

roe P — yOelibHOoe I'IOTDEGJ'IEHVIE ANEeKTPO3HEepPrMn B rpaHnuax TexHonorm4ecKkoro npouecca (TEXHOJ'IO-

notp
rum), MBT - u/eq. uam. npogykumm

EFCOz,BﬂeKTp — koacbbuumeHT Buibpoca aAna anektpoaHeprin, T CO,/MBT - u.

BenuunHy PnOT onpenensT No akTUYecKM AaHHLIM NpeanpuaTua. BenunuuHa F’mTp npu nogcra-
HOBKe B bopmyny (1) He LOOMKHa BKMOYATh 3aTpaThl SMEKTPO3HEPTMM Ha COBCTBEHHbIE HYXObl MCTOYHMKA
3nekTpoaHeprun. BenudnHa anp BKIIOYA@ET CyMMapHoe noTpebneHne 3nekTpo3Hepruu, Kak NocTaBNeHHOW
CO CTOPOHEI A8 AaHHOTO NPOM3BOACTBA, TaK M BbipaboTaHHOW B rpaHuLax NpoM3BOACTBEHHOIO NpoLecca.

BennunHy EFcq, onexrp PEKOMEHAYETCSA NpUHUMaTE paBHO 0,446 T CO,/MBT - | kak 3HayeHWe koadhu-
LuuneHTa BeibpocoB avoKkcuaa yrnepogaa (pakt) no BTopoi LueHoow 3oHe E3C Poccum 3a 2022 rog no AaHHbIM
AO «ATC». [ina npeanpustuid no obbiye xene3HblX pyd BENUYNHY EFCOZ'aneKTp pekoMeHOyeTcs NpUHUMAaTh
paeHon 0,504 1 CO,/MBT - 4 cornacHo OCT P 113.26.01 v [4]. laHHOE 3HaYeHWe HaxoauTcs Mexay cpesd-
HUM 3Ha4YeHueMm Ons ceTeBOW anekTpoaHepriu B Poccuinickon ®epepaunn (okono 0,34) n npubnmnantenbHbIM
3Ha4YeHWeM ONS KOHOEeHCAUMOHHOIO peXuMa 3aBOACKMX 3MNEeKTpocTaHuMi YepHoi meTtannyprum (0,55—0,6)
NMPUMEHWNTENBHO K MPUPOSHOMY rasy Win ero 3KBUBAameHTy C TOYKM 3peHus BbIOpOCOB AMoKcuaa yrnepoga.
Takxke 3HadyeHue 0,504 npuMepHO COOTBETCTBYET 3aMbIKaloLWEMY KOHAEHCALWOHHOMY PEXUMY perynupyto-
LIMX 3NEKTPOCTaHUNA B 3HEprocucTeMe (YCNOBHO ra3oBble CTaHLWN).

5.14 Pacuert ygenbHbix BbIOPOCOB AMOKCKAA Yrnepoaa, CBA3aHHbIX ¢ NoTpebneHnem TennoBO SHEprum
B rpaHuuax Npou3BoLACTBEHHOrO Npouecca, ECOZ'Tenn, T CO,/ed. usMm. NpodyKuumn, BbINOMHAKT No hopmyne

ECOZ,Tenn = QﬂOTp ) EFCOQ,Tel_Iﬂ' (6)

roe Q — yaensHoe noTpebneHve TennoBoi aHepruu (B mape u ropsyei Bofe) B rpaHuuax npousBof-

notp
CTBEHHOTO npouecca, [kan/eq. namM. NpoayKkumm;

EFco, renn — KoapuLmMeHT BbiOpoca ans Tennoson aHeprum, T CO,/lMkan.

TennoBasi 3HEPTUS BKIIOYAET SHEPTUI0, MepefjaBaeMylo C Napom W ropsivei Bofon. Bennunny Qo
ONpeaensiioT no akTUMECKUM AaHHbIM npeanpusitvs. Benvunna Q. BKNO4YaeT cymmapHoe notpetnetne
TEennoBOW IHEPTUM, Kak NOCTaBNEHHOM CO CTOPOHLI ANA AaHHOro NpoM3BOACTEEHHOrO NpoLuecca, Tak U Bbipa-
GOTaHHOM B rpaHMLax NPOM3BOACTBEHHOIO NpoLuecca.

4

GostExpert.ru
https://GostExpert.ru/gost/gost-113.16.02-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69500
https://gostexpert.ru/gost/gost-113.16.02-2024?utm_source=pdf&utm_medium=69500&utm_term=page

rOCT P 113.16.02—2024

Benu4unny EFCOZ,Tenn NPUHWMAIOT PaBHOW CpedHen BenuyuHe, nony4yaemMon pacyHeTHbIM NyTEM cornac-
HO [3] Ha ocHOBaHUK haKTUYeCKMX AaHHbIX 06 yaenbHOM pacxode TonnvMBea nNpu NnpoussoncTee cobCTBEHHON
TENMOBOWN 3Heprun Ha npeanpuaTuax otpacnu, T CO,/Mkan.

Benuuunny EFCOZTenn pekoMeHayetcs npvHuMate pasHon 0,5 T CO,/Mkan Ha oCHOBaHUM (DaKTU4ECKUX
JaHHbIX 006 yoensHOM pacxode TOMnMBa Mpu Npou3BoAcTBe COBCTBEHHOW TEMMOBOW 3HEPTUU Ha Mpeanpu-
ATUSX ropHoAobLIBaloLWwen oTpacnu. Ans npegnpuatuid no 4obbive KenesHbiX pyg BenuYnHy EFco,,1enn PEKO-
MeHgyeTtcs npuHumath pasHon 0,27 T CO,/Mkan cornacio FOCT P 113.26.01. laHHasa BennynHa paccyuTaHa
MCXOLA M3 NpeanonomKeHus, YTo TenoBas aHeprusi BolpabaTtbiBaeTca Ha OCHOBE NPMPOAHOro rasa (Kak 3ambi-
KarLLero Tonnuea) ¢ ahpeKTUBHOCTLIO MPOU3BOACTBA W Nepefayun TENNOBOW 3Hepruun, pasHon 85 %.

5.15 [ins TexHomornyeckoro npouecca otpacnu aobeiuu, npu pacyeTe yaenbHbix Boibpocos MM e CO,-
3KBMBaneHTe, yYUTLIBAKOT TONLKO BEIOpOCHI ANMOKCKAA yrnepoaa.

PacueT yaeneHeix Beibpocos MM 8 T CO,-akBmBanenTa (CO,-3k..), ECOZ,e,y, T CO,-3KB./T NpoaykumK,
BbIMOMHAT No opmMyne

Ecosey = Eco,y GWPco, (7)

roe EC02 y— BbIGpOCKI AMoKCKMAa yrnepoaa 3a nepuoq y, T/ed. u3M. MpoayKLunK;
GWPCOZ — noTeHunan rnobansHoro noTenneHWs aMokcmaa yrnepoaa.

3HayeHue noTeHuumana rnobansHOro NoTenneHuns GWPC02 Ana guokcuaa yrnepofa npuHUMaloT pas-
HbIM 1 B COOTBETCTBUM C [4].

5.16 YeenuueHne Bbibpocos I ropHogobLIBaKOLLE OTPAcny MOXeT ObiTb CBA3aHO C YCIOXHEHWEM
ycrnoBuin Aobbluv Chipbs, HEOBXOAUMOCTLIO BOBNEYEHUS B MPOM3BOACTBO PECYPCOB C HU3KMM COAEpPXaHUeM
LUEHHbIX KOMMNOHEHTOB, MOBLIWEHUA Ka4ecTBa MPoAyKUMW 38 CHET NPUMEHEHWs 3MeKTPOeMKUX TEXHOMOrun
oboralleHus.

OcHoBHbIE HanpaBneHWs CHXeHUs BbiBpocos M ropHogobbLIBaOLLEN OTpacny NpuBedeHsbl B NpUIo-
»eHun B.

6 MeTtoau4eckue noaxoabl K onpeaeneHnio MHOMKATMBHbIX NOKa3aTeneun
yAenbHbIX BbIGPOCOB NapHUKOBLIX ra3oB

6.1 WMHavkaTvBHbIE NOKasaTenu yaenbHbiX Beibpocos NI ABYX ypOBHEN ycTaHaBNMBAKT HAa OCHOBAHWM
Nony4YeHHbIX pe3yneTaToB pacdeTa ygenbHbix BelOpocos M npegnpusaTuii oTpacnu B paMkax npoBedeHus
oTpacneBoro GeHYMapKuHra.

6.2 YpoBHW MHOWKATMBHbIX NOKasaTtenen ycraHaenueatoT B cooTeeTcTBuM ¢ FTOCT P 113.00.30—2023.

6.3 YpOBHM MHOMKATUBHbLIX NOKasaTenen AN ropHo40ObLIBaOLWEN OTPaCcnv NPUBEaEHbl B MPUMNOXEHUN
«MHOMKaTMBHbIE NOKa3aTenuy yaenbHbiX Boibpocos MNIM» B cooTBeTCcTBYOWMX oTpacnesbix UTC HAOT [5] — [8].
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MpunoxeHune A
(cnpaBo4Hoe)

FpaH nubl TeXHONOrM4YeCKuUX npoueccoBe

Tabnuua A.1— paHWLbl TEXHOMOTMYECKUX NPOLECCOB K UX ONMcaHue (33 UCKNIoYeHWeM TEXHOMOrMYeCcKMX npowec-
coB 0obbivn 1 oboratleHns yrns, 4oBbibm 1 oboralleHns XenesHbix pyd, 4o0bl4K pyad AparoueHHbiX MeTannos 1 Nepeu4-
Hol nepepaboTk MUHepankbHoro chipba'))

HawumeHoBaHWe TexHoONorM4yecKoro

OnucaHune rpannl,
npouecca

[obblva oTKpbITEIM Cocobom B rpaHuuel pacyeta BeIOpocoB [ BKNoYakoTCs Npou3BoACTBEHHLIE NPOLECChHI:
- BypoBble paboThl;

- B3pbIBHbIE PaboThI;

- BbIEMOYHO-NOrPY304Hble paboThl;

- TpaHCNopTUPOBaHWe rOpPHOIW Macchl;

- oTBanoobpasoBaHne U CKNaaupoBaHueE;

OTrpy3Kka NpogyKuum;

aKCMnyaTauus yCTaHOBOK ra3o- U BOAOOYUCTKHN;

- BOOOOTBeOeHNe (0TKayKa ApeHaXkHON Bofbl)

[Nobblva nog3eMHbIM cnocobom B rpaHuuel pacyeta BeibpocoB [ BkNoYakoTCcsA Npon3BoACTBEHHLIE MPOLECCHI:
- BypoBble paboThl;

- B3pbiBHbIE paboThl;

- BbIEMOYHO-NOrPY304Hble paboThl;

- TpaHCNopTUPOBaHUE FOPHON MACCh;

- CKnagupoBaHue;

- OTrpy3ka NpoayKuuu;

- 9KcnnyaTtauMs yCTaHOBOK ra3o- 1 BOLOOYUCTKM;

- BOJOOTBEOEHWE (0TKaYKa ApeHaXHoW Bodbl)

OB6oralueHne B rpaHuukl pacyeta Beibpocor 7 BKNHOYaKTCA NPOU3BOACTBEHHLIE NPOLECCHI:

- pasrpy3oudHsbie paboThl,

- NOArOTOBUTENbHLIE NpoLecchl (ApobneHne, N3MenbL4YeHUe, rPOXOYEHME, Kaccu-
dukayunsa);

- oboraweHne (rpaBuTaunoHHOEe, dnoTauus, 3NEeKTpUYEeckas  cenapauus,
cneumansHble MeToAbl oboralleHus);

- BCriomoraTenbHble npouecchl (06e3BoXMBaHUE: OPEHUPOBAHUE, LeHTpUdyrnpo-
BaHWe, CrylleHune, hunsTpaumns, cyLika);

- 9KcnnyaTauusl YCTAHOBOK raso- U BOAOOYUCTKK;

- CKNaaMpoBaHWe W OTrpy3ka NpoayKLMK

Tabnuua A.2— paHyUbl TEXHOMNOMMYECKUX NPOLECCOoB 1 X onucaHue (Aobblya n oboralleHwe yrna)

HaumeHoBaHWe TeXHONOrM4ecKoro

OnucaHne rpatHu
npouecca paHuy

[obbiva yrna oTkpbITEIM crnoco- | B rpanuubl pacyeta Beibpocoe M7 BknioyaTes NpOM3B0ACTBEHHBLIE NMPOLIECCHI:
Bom - bypoBble paboThl;

BapbIBHLIE paboThI;

BbIEMOYHO-MOrPy304Hbie paboThbl;

TpaHCMOPTUPOBAHUE FTOPHOIN Macchl;

oTBanoobpasoBaHMe U CKnagnupoBaHne;

OTrpy3Ka NPoaYyKUNH;

JKCMnyaTauusa YyCTaHOBOK razo- U BOLOOYMCTKH;

BOOOOTBEAEHME (OTKa4YKa ApeHaXKHOW Boabl)

1) [ins nepeumcneHHbIX NPOLECCOR ONMCaHNe rpaHKL, MpuBeaeHo B Tabnuuax A.2, A.3 u A.4 COOTBETCTBEHHO.
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HavMeHoBaHWe TEXHOMNOMMYECKoro
npouecca

OnucaHve rpaHnL,

[ob6blya yrna nog3emMHbIM Cnoco-
Gom

B rpaHuukl pacuyeTa Beibpocos NI BkNKOYaoTCA NPOM3BOACTBEHHbLIE NPOLECCHI:
- byposble paboTbi;

- B3pblBHblE paboThl,

- BbIEMOYHO-MOrPY304HbIE PaboThI;

- BEHTUNALWS;

- TpaHCMopTUPOBKA rPY30B U NoL4ei B NoA3eMHBIX BelpaboTkax;
- TpaHCcnopTUpOBaHME rOPHOR Maccehl,

- CKNagupoBaHWe;

- OTrpy3Ka NpoayKuuu;

- aKcnnyaTtaumsa YCTaHOROK ra3o- U BOOOOUYUCTKY;

- BOOOOTBedeHMe (0TKayka ApeHa)KHOW Bodbl)

O6oralleHue yrns

B rpaHuubl pacyeTa Beibpocos M BkNo4aTca NPOM3BOACTBEHHLIE NPOLIECCHI:

- pasrpy3o4Hble paboTsl;

- MOOrOTOBUTENBHbIE Mpouecchl (O4pobrneHne, N3MENLYeHNe, TPOXOYEHKE, KNaccu-
dukauwna, obeclunamnveanue yrns);

- oboraleHve (rpaBUTaUVOHHOE, hroTauus, aneKkTpuyeckas cenapauums, crneum-
aneHble MeToabl oboraleHus);

- BCMOMOraTenbHble npouecchl (00e3BOXMBaHUE: APeHUPOBaHUE, LeHTpUdyrupo-
BaHWe, crylleHune, ounsrpaums, cywka);

- BpukeTMpoBaHue yrms (OKyCcKOoBaHUe);

- 9KCMnyaTauwusi yCTaHOBOK razo- U BOOAOOYUCTKM;

- CKNaguvpOBaHWE W OTrPy3Ka YronbHOro KOHUEHTPaTa M NPOMMNpPOAYKTa

Tabnuua A.3 — paHuLbl TEXHOMNOMMYECKMX MPOLECCOB U X onucaHue (4obblva 1 oboralleHne XenesHbIx pya)

HaumeHoBaHWe TEXHOMNOrMYECKOro
npouecca

Onucanuve rpaxHnL

[oBbiua }eneaHblx pya oTKPbITLIM
crnocobom

B rpanvubl pacyeTta Beibpocos N7 oT gobblum xeneaHblX pya OTKPeITEIM cnocobom
BKINIOYAOTCHA NPOM3BOACTBEHHbIE NMPOLECChI:

- BbypoBble paboTbl;

- B3pbiBHbIE paboThl;

- MOrpy304HO-Pasrpy3oyHble paboThl;

- TpaHCnopTMpOBaHWe ropHON Macch;
oTBanoobpazoBaHWe W CKNnagnpoBaHue,

- nepBuYHOE ApobneHue;

OTrpy2aKa NPoayKUUK;

JKCMMyaTauua yCTaHOBOK ra3o- W BOJOOUYUCTKH;
BOOOOTBEAEHWe (0TKa4Ka ApeHaXKHOW BoAkl U3 Kapbepa)

[obblya xenesHbiX pyd nogsem-
HbIM crocobom

B rpaHunubl pacyeta Bolibpocor NI oT 4obbI4K KenesHbIX pya NoA3eMHBIM cnocobom
BKITHO4AKOTCA NMPOU3BOOCTBEHHBIE MPOLIECChHI:

- BypoBbie paboTbl;

- B3pbiBHbIE paboThl;

- MOrpy304HO-Pa3rpy3oyHblie paboThl;

- TpaHCNopTUpPOBaHWE ropPHON MacChl;
oTBanoobpasoBaHWe W CKNaavpoBaHUE;

- nepsBu4HOe ApobneHue;

OTrpy3Ka NpoayKuuu;

3KCNNyaTauus YCTaHOBOK ras3o- M BOAOOYNCTKM;
BOOOOTBEAEHWE (OTKa4YKa OPEHaKHOW BOALI U3 LLAXThI)

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-113.16.02-2024

11/16


https://gostexpert.ru?utm_source=pdf&utm_medium=69500
https://gostexpert.ru/gost/gost-113.16.02-2024?utm_source=pdf&utm_medium=69500&utm_term=page

FOCT P 113.16.02—2024

OkoHYaHue mabnuusi A.3

HavMeHoBaHWe TEXHONOMMYEcKoro
npouecca

OnucaHve rpaHuy

O6oralleHre XenesHolX pyd —
MOKpbie MeTodbl oboraleHns

B rpaHuubl pacyeTa Bolbpocos [N oT oboralleHns xeneaHbiX pya MOKpeIMA MeTo-
AaMy BKIMHOHaTCA NPON3BOLACTBEHHbIE NPOLECCHI:
NOAroTOBUTENbLHLIE MPOLECCHl (OpOBNeHne, 3MenbLYEHEe, TPOXOYEHNE, Knaccudn-
Kauus);
oboralleHune (rpaBUTaLMOHHAA, MarHUTHasA cenapauus; dnoTauus, anekTpuyeckas
cenapauus, cneyuansHele metTogbl oboralleHus);
- BCromMorartensHble npouecchl (06e3BoXnBaHUE (CryLlleHne M PunbTpoBaHe);
- CYLLKa;
TPaHCNOPTUPOBaHWE pyabl, KOHLUEHTPATa ¥ NPOAYKTOB 0BoralleHns;
- MOTPY304HO-Pa3rpy30yHble paboThl, CKNagupoBaHue;
- Kraccudhykaums, CryllleHne v TpaHCNopTUPOBaHUE XBOCTOB;
- OTTpY3Ka NPOoAYKUWK;
- 3KCnnyaTauus YCTaHOBOK ra3o- M BOAOOYUCTKM

O6oralleHne KenesHblX pyn —
cyxvie meTodbl oboraweHus

B rpanuubl pacueta Beibpocos NI oT oboraweHns xenesHbiX pya cyxumu MeToaa-
MW BKIHOYAKTCS MPOW3BOACTBEHHbBIE MPOLECCH!:

- NMOAroTOBUTENBHbIE NpoUecch (ApobneHve, naMenb4yeHne, rpoxoyeHne, Knaccu-
hrkaums);

- oboralweHue (rpaBuTaUMOHHas, Cyxas MarHUTHas cenapaLus);

- BCMOMOraTenkHbIe NPOLECCHI (NbiNeynasnueaHue);

- TpaHCnopTMpOBaHWe PYAbl, KOHLUEHTpaTa M NpodykToe oboralleHns, norpy3oyHo-
pasrpy3oyHble paboThbl, CKNaaupoBaHuUeE;

- hpaKkuMOHMpPOBaHWE, TPaHCMOPTUPOBaHKWE CyXUX XBOCTOB;

- OTrpy3Ka NpPoAyKUMHK;

- 3KCMMyaTauusl yCTaHOBOK ras3o- M BOOOOYUCTKM

Tabnuua A.4— [paHuLbl TEXHOMOMMYECKMX NPOLIECCOB U UX onvcaHue (qobelva pya AparoueHHbIX MeTanmnos n nep-
BUYHas nepepaboTka MUHEePaneHOro Chipbs)

HavmeHosaHne TEXHONOMMYecKoro
npouecca

Onucanwe rpaHuy

PaspaboTtka pocchbinHbIX MecTo-
pOXOEHWA AparoueHHbIX MeTan-
nos

B rpaHuubl pacyeTa Boibpocos M7 BKMOYaOTCA NPON3BOACTBEHHLIE MPOLLECCHI:
- Bypoeble paboThl;

- B3pbIBHbIE paboThl;

- BblEMOYHO-NOrpy304HbIe PaboThl;

- TpaHCMopTMPOBaHWEe FOPHOW Macchl;

- oTBanoobpaszoBaHve 1 CKagvpoBaHue;

- NepBU4HOE ApobreHue;

- OTrpy3Ka NpoayKLuu;

- JKCMnnyaTauus YCTaHOBOK raso- U BOAOOYUCTKM;

- BOOOOTBeAeHWEe (OTKadka ApeHa)XHOoW Boabl)

PaspaboTka KOpeHHbIX (pygHbIX)
MECTOPOXOEHWIA  OparoleHHbIX
METanmnoB NoA3eMHbIM Crnocobom

B rpaHuubl pacdeTa Bbibpocoe NI BKMOYaKTCA NPOM3BOACTBEHHLIE MPOLECCHI:
- BbypoBbie paboThl;

- B3pblBHble paboThl;

- BbIEMOYHO-TNOrpy304Hble paboThl;

- TpaHCnopTUPOBaHWE TOPHOM Macchl;

- oTBanoobpazoBaHWe ¥ CKNagnpoBaHue;

- nepBu4HOE ApobneHue;

- OTrpy3Ka npoayKuuuy;

- aKcnnyaTauus yCTaHOBOK ra3o- U BOAOOYUCTKY;

- BOOOOTBedeHWE (OTKaYKa ApeHa)HoW Boabl)
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OkoH4yaHue mabnuus! A.4

rOCT P 113.16.02—2024

HaumeHoBaHWe TexXHONorM4yeckaro

OnucaHue rpanHn
npouecca paHiL

PaspaboTka KopeHHbIX (pyOHbIX)
MEeCTOPOXAEHUA  AparoueHHbiX | - BypoBble paboTsl;
METaNNOB OTKPbITBIM CNOcOBOM | - B3pblBHbIE paboThl;

- BbIEMOYHO-NOrPY304Hble paboThl;

- TPaHCMopTMPOBAHWE FOPHON MAacCh;

- oTBanoobpasoBaHWe U CKNagupoBaHue;

- nepBu4HOE ApobneHue;

- OTrpy3Ka npoayKLmu;

- 9KCnnyaTaums YCTAaHOBOK raso- 1 BOAOOYNCTKM,
- BOOOOTBeOeHWe (0TKayKa OpeHayKHOW Boabl)

B rpaHnubl pacyeTta Bbl6pOCOB M ekntovaroTCs NPoN3BOACTBEHHbIE NPOLIECCHI:

TOBKa

PyoonogrotoBka, nynenonogro- | B rpaHuubl pacyeTa Beibpocos NI BKAOYaTCa NPOM3BOACTBEHHbIE MPOLECCHI:

- apobneHue;

M3MEeNbYEHWE;

rPOXQ4EHUE;

Knaccuukaums;

3KCNnyaTauus YCTaHOBOK ra3o- M BOAOOYMNCTKA

B rpaHuubl TEXHONOrMYeCcKUX NpoLeccoB, onucaHHblx B Tabnuuax A.1, A.2, A.3 n A.4, He BknoyatoTcs Belbpock! M
OT MCMNOMNB30BaHMA TONNUBA M SHEPropecypPCoB (INEKTPOIHEPIUK, TEMNOBOW IHEPTAK):

Ha reHepauuo coOCTBEHHOM aNEKTPOIHEPTNU M TEMMNOBOA 3HEPTNK;
BOLOMOATOTOBKY M BOAOOTBEAEHWE 3a Npefenamv NPOU3BOACTBa;
PEMOHTHBIE paboThbl;

DGLLI,ELLGXOBI:IE HY>XObl, HE CBA3aHHbIE HEMOCPEOACTBEHHO C TEXHONMOIrM4Y€CKMM NPoLECCOM;
TpaHcnopTupoBaHne n nepepaﬁcm(y TBEPAbLIX U XUOKMX OTXOA40B 3a npenenamMmun npou3eoncrTsea.
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FOCT P 113.16.02—2024

Mpunoxenune b
(cnpaBo4Hoe)

EAWHUULI U3MepeHna NpoayKUuY

Tabnuua B.1 — EQMHULBI U3MEPEHWSA NPOAYKUUW, PEKOMEHOYEMBIE K MPUMEHEHMIO MPU NPOBEEHUW pacyeTa yoenb-

HbIX BblﬁpOCOB M ons TEXHONOrMYEeCcKnX npoueccos

HaumeHoBaHWe TexHonorM4eckoro npouecca (TEXHONOrMYecknx
npoLeccos)

EAnHULBI M3amepeHust npoayKumm

[obblva yrna (OTKPbITLIM 1 NoA3EMHBIM cnocobom)

ToHHa ropHOM Maccel (obliee KoOnMWYecTBO
BCKPbILWHBIX, BMeLlalwWwmx nopod W [obbiToro
yrns)

O6oralleHue yrns

ToHHa oboralleHHoro yrns

[obbiva xene3Hbix pya (OTKPbITEIM U NoA3eMHbIM cnocobom)

ToHHa ropHoW Maccel (obliee KonuM4ecTBo
BCKPBILIHBIX, BMellalwlWwmx nopod W [obbiTon
pyabi)

OBoralleHne xenesHbiX pyg (MOKpble U cyxue meTtodbl oborawe-
HWUA)

ToHHa Kene3opya4HOro KoHUEeHTpaTa

PaspaboTka pocchiNHeIX MECTOPOXAEHWIA AparoLUeHHbIX MeTanmnos,
pa3paboTka KopeHHbIX (PYAHbIX) MECTOPOXAEHWI AparoLeHHbIX Me-
Tannos (nog3emHbIM, OTKPbLITbIM U KOMBUHUPOBAaHHLIM CNOCOB0M)

KyBuueckuit MeTp ropHoit Mmaccsl (obLiee Konuye-
CTBO BCKPbILLUHbIX, BMELLAKLWMX Nopoa 1 J00bITon
pyAel)

Pyoonogrotoeka, nynenonodroToBka (nepeuyHas nepepaboTka
MWHEPANLHOTO Chipbs)

ToHHa nepepaboTaHHOIO Chipbs

10
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rOCT P 113.16.02—2024

MpunoxeHune B
(cnpaBo4Hoe)

OcHOBHLIe HanpaBneHUA CHMUXeHUA BblﬁpOCOB NapHUKOBbLIX ra3oB B FOpHO,qDﬁbIBaIOLI.[eF! oTpacnu

OcHoBHble HanpaeneHnsa cHkeHua Beibpocos NI ropHogobeiBatoLLEen oTpacnu:
- ynpasneHue cuctemoin noTpebnerHus aHepreTU4ecKUx pecypcos;
- noebleHne 3hheKTMBHOCTM MCMOMb30BaHWA UCXOAHOrO Chipbs U MaTepuarnos;
BHEOPEHWEe TEXHOMOMMIA C HU3KUM ypoBHeEM BbibpocoB [ 1 BbICOKOW 3HEeproadeKTUBHOCTLI), Hanpumep:

- MoJepHU3auua JeNCTBYIOWMX NPOU3BOACTR ¢ BHegpeHwem HOT TexHonorvi noseieHus aHeproaddeKTUBHOCTH
M CHUMXEHUS PECYPCOEMKOCTM (3aMeHa HaCOCHOIO 1M MHOMO aHepreTnyeckoro obopyaoeaHua Ha Gonee aHeproaddeKkTs-
Hoe, onTuMM3auma paboTel aHepronoTpebnsatowero obopygosaHns U T. 4.);

- CHWXeHWe pacxofa Bodbl Ha oboralleHne pyapel, B TOM YKUCHe 3@ CYET ONTUMWU3AaLMKN CUCTEMbI BOAOCHAaBKeHWA 1
BO3BpaTa B MPOM3BOACTBO TEXHOMOMMYECKUX BOA;

- Mepexop Ha UCMoMNb30BaHWe MeHee YIMepogoeMKMx BUAOB ToNMnvMBea (Hanpumep, NPUPOAHOro rasa BMecTo MasyTa
W yrns);

- Wcnonb3oBaHWe BUOTONNMBA W MHBIX BO30GHOBNAEMbIX MCTOYHWUKOB dHEPIrUK (COMHEYHas, BETPOBAA, rMapo3Hep-
reTmka v Apyrve Bo3o6HOBNAEMBIE UCTOYHUKA SHEPTUW) HA 3HEPrETUYECKWE Lenu;

- nepeBof KapbepHOro TpaHcnopTa, paboTalLLero Ha AU3enbHOM TOMNMAKBE, Ha rAa30MOTOPHOE TOMMUBO;

- anekTpuduKauus KapbepHoro TpaHcnopTa, paboTalwero Ha AU3ensHOM TONMMBeE;

- anekTpudmKauus NoA3eMHOro TpaHcnopTa, paboTaloLwero Ha uM3ernsHOM TOMMWBE;

- BHEAPEHMWE LMKINYHO-NOTOYHOW TEXHOMOMMU TPaHCMOPTUPOBKM FOPHON Macckl U pyabl U Ap.
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(71
(8]

Bubnuorpadun

CTtpaTteruss couManbHO-3KOHOMUYEecKoro paseuTus Poccuiickoll ®efepaum C HW3KMM YPOBHEM BbiDPOCOB
napHukoBbix rasoB go 2050 ropa (yTBepageHa pacnopsbkeHuem [lpaButenesctBa Poccuiickon Penepaunm oT
29 okTabpsa 2021 r. Ne 3052-p)

Ykas lNpeangeHTta Poccuidickon ®egepaunn oT 4 Hosabpa 2020 r. Ne 666 «O cokpalleHnn BeIBpOCOB NapHUMKOBBLIX

rasoe»

MNpukas MuHnpupogel Poccun ot 27 maa 2022 r. Ne 371 «O6 yTBepxaeHUM MeTOAWK KONMMYEeCTBEHHOTO onpeaene-
HUst 06bEMOB BbIGPOCOB NapHWKOBbLIX rA30B U NOFMOLWEHUA NapHUKOBbLIX ra30B»

PacnopsikeHue lNpaBuTtensctea Poccuickoin ®egepauun ot 22 oktabpa 2021 r. Ne 2979-p «O06 yTBepKaeHUK ne-
peyHs NapHUKOBbLIX ra3oB, B OTHOLLEHUM KOTOPbLIX OCYLLEECTBNAETCH rocyAapCTBEHHbI yYeT BbIOPOCOB NapHWMKOBbIX
rasoB W BeJeHWEe KagacTpa NapHWKOBbLIX ra3oB»

UTC 23-2017
NTC 25-2023
WTC 37-2023
WTC 49-2017

[obblya 1 oboraweHne pya UBETHbIX METANMNOB
Jobblya 1 oboralleHne xenesHoix pya
[obblya v oboralleHue yrng

[obblva gparoueHHbIX MeTannos

YOK 504.05:006.354

OKC 13.020.01

Knioueskle cnosa: J/IHCbOpMEILI,VIOHHD-TEXHM‘-IBCKIAﬂ CnpaBoOYHUK, Haunnydwne OoCTynHbie TeEXHONOrMmn, NHOu-
KaTUBHbIE NoKasaTtenn yaerbHbIX BblﬁpOCOB MapHWMKOBbLIX ra3os, FOpHO,D,OﬁbIBa}OLLlaFI NMPOMBbILUNTEHHOCTb

TexHudeckui pegaktop M.E. Hepenkoea
KoppekTop f1.C. flbiceHko
KomneloTepHas Bepctka A.H. Sonomapesol

CpaHo B Habop 25.11.2024. TlognucaHo B neyatb 05.12.2024. ®opmar 60x84%:. apHuTypa Apuan.

Yen. ned. n. 1,86. Yu.-uag. n. 1,50.

[NoaroToBNEHO Ha OCHOBE 3MNEKTPOHHOW BEPCUM, NpeaocTaeneHHon pa3paboTynkomM cTtaHaapTa

Co3paHo B eaUHWYHOM vcnonHeHuy B PIBY «MHCTUTYT cTaHgapTusauumns

ansa komnnekroeadus PenepansHoro nHopMaumoHHoro hoHaa crangaptos, 117418 Mockea, Haxumosckuia np-1, A4. 31, K. 2.
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