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BBeneHue

NHOopMaLMOHHO-TEXHUYECKMIA CMPABOYHMK MO HAUMYYLIMM OOCTYMNHLIM TEXHONOrMaM
«CxuraHme TonnmMBa Ha KPYMHbIX YCTAHOBKax B LeNaX Mpou3BOACTBa 3Heprum» (ganee —
cnpaBoyHmk H[IOT) kacaetca TOMNMMBOCKMralWMX YCTAHOBOK (SHEProycTaHOBOK) C
HOMWHANbHOW TENnoBOM MOLLUHOCTbIO, npeBbiwatwen 50 MBT, cooepXuT OCHOBHblE
NOfnyYeHHble [OaHHble, 3akMioYeHUs MO Haunyywum [OCTynHbIM TexHorormam (HAOT) w
COOTBETCTBYHLUUM UM YPOBHSIM BbIOPOCOB.

B 2014 rogy npuHAT pag BaXXHbIX HOPMAaTUBHbLIX MPaBOBbIX akToB [1-3], coaepxalumnx
KOMMMeKc mep no nepexoay Ha npuHumnel HAT v BHegpeHne NHHOBaUMOHHbLIX TEXHOMOMMI, B
TOM ymcne:

PacnopsbkeHne [Mpasutenbctea Poccuinckon depepaumm ot 19 mapta 2014 r.
Ne 398-p «O6 yTBEPXAEHUN KOMMIIEKCA MEP, HanpaBfiEHHbIX HA OTKa3 OT MCMOfb30BaHUS
yCcTapeBLWNX N HEIMEKTUBHBLIX TEXHOMNOMMNIA, Nepexosn Ha NPUHLUMUMBI HAUNYYLWMX SOCTYMHbIX
TEXHOMNOIMMM U BHeApEeHNe COBPEMEHHbIX TEXHOSTOMMNY;

PacnopsikeHune MNMpasutensctea Poccunckon ®egepauymm ot 03 nrons 2014 r. Ne 1217-
p «O6 yTBEPXXAEHMM NNIAHa MePONPUATUI («A0OPOXHast KapTa») «BHeapeHne MHHOBaLMOHHbIX
TEXHOMOIMA U COBPEMEHHbIX MaTepuanoB B OTpacnsx TOMNSIMBHO-3HEPreTUYECKOro
Komnnekca» Ha nepwog o 2018 roga;

depepanbHbin 3akoH Poccunckon ®epepaumm ot 21 mons 2014 r. Ne 219-03 «O
BHECEHUN U3MEHEHUWN B OTAENbHbIE 3aKoHOA4aTeNbHble akTbl Poccunckon denepaummy.

OcCHOBHbIE Lenun peanusauumn ykasaHHOro Kommnnekca mep, [JOpOoXHOM KapTbl U HOPM
defgepanbHOro 3akoHa COCTOST B MOAEpHM3auMn LOEeUCTBYHOLLMX MPOU3BOLCTB, CO34aHUn
OTEeYeCTBEHHOrO COBPEMEHHOro 06opyaoBaHUS, Yry4dLWEHUN 3KONorMyeckom obCTaHOBKM B
pernoHax, nOBbILUEHUN 3SHEePreTU4eckom U IKONormdYeckon SGPAEKTUBHOCTM pPasfmYHbIX
oTpacnen NPOMBbILLSIEHHOCTU, B TOM YnCrie OO bEKTOB SNEKTPOIHEPreTUKN U, B OCOBEHHOCTH,
yronbHbix TOC.

bason p[ocTwxkeHust ykasaHHbIX Lenen saBnsgetca paspabotka MHGOpPMaLMOHHO-
TexHu4yeckoro cnpasBoyHuka HOT B TennoaHepretTvke M COOTBETCTBYHOLUMX HOPMaTUBHO-
TEXHUYECKUX AOKYMEHTOB Ha ero OCHOBE.

CtpykTypa HacToswero cnpaBoyHuka HOT cootBetctByeT [OCT P 56828.14-2016 [4],
yactnyHo cooTtBeTcTByeT FOCT 56828.13 - 2016 [5], TEpMUHBI NpUBELEHbI B COOTBETCTBUM C
FOCT P 56828.15-2016 [6].
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KpaTkoe coaepxaHue cnpaBoYHUKa

BBegeHue. Bo BBegeHuMn npeacrasfieHa aHHoTauma cnpaBoyHuka HOT, OCHOBHble
HOpMaTUBHbIE NPaBOBbIE aKTbl, COAepXKaLLMe KOMMMEKC Mep Mo nepexoay Ha npuHumnel HOT.

NMpeaucnoBue. B npegucnoBumn ykasaHa Lenb paspaboTku cnpasyvoHuka HIOT, ero
cTaTyc, 3aKoHOOAaTerbHbIN KOHTEKCT, KpaTkoe OnucaHwe npoueaypbl Cco3daHus B
COOTBETCTBUM C YCTAHOBIIEHHbIM TMOPSAKOM, a TaKkKe B3aMMOCBA3b C aHanormvHbIMu
MeXOyHapOoaHbIMU AOKYMEHTaMMU.

O6bnactb npumeHeHusi. OnucaHbl OCHOBHble BWAbl AEATENIbHOCTU, Ha KOTopble
pacnpocTpaHseTcsa gencrteme cnpasodHuka HAT.

B paspgene 1 npefcraBneHa obLiasn xapakTepuUcTmka af1IeKTPOIHEPreTUYECKOM OTPacu
Poccun.

B paspgene 2 npeacrtaBrneHbl CBedeHWA O MPOU3BOLCTBE 3HEPrun npu CXuUraHum
KaMeHHbIX 1 BypbIX yrnemn, BKNovas:

— OonucaHne TEXHOSTOMMYeCKNX NpoLEeCccos;

— TeKyllue ypoBHM 3MUCCUMN B OKpyxawwy cpegy Ha TOC, cxurawwmx Teepaoe
TOMNUBO;

— onpeaenieHre Haunyywmnx JOCTYMHbIX TEXHOMOMMIA NP CXXUraHUK TBEPOOro TONMMBA;

— HaunyyLme AOCTYMHble TEXHONOMY;

— 39KOHOMMYECKne acnekTbl peanudaunn HAT;

— NepCneKkTUBHbIE TEXHONOMMN.

B paspene 3 npeacrtaBneHbl CBeeHUS O MPOU3BOLACTBE 3JHEPrUM MpU CXKUraHUK
ra3oobpasHbIX TONMMB, BKIIOYasN:

— OonvcaHue TeXHONOrMYeCcKnx NpoLeccos;

— TeKyllne YpOBHW 3MUCCUM B OKpyXarwwy cpegy Ha TOC npu cxuraHum
razoobpasHoro TonnmBea;

— onpegeneHne Hawnyywmnx LOOCTYMHbIX TEXHOMOMMA NpU CXUraHun rasoobpasHoro
TOMNNMBA;

— Haunyywme AOCTYMHbIE TEXHOOMU NPU CXUraHUM razaoobpasHOro TonNnBea;

— 9KOHOMMYECKMe acnekTbl peanusaunn HAT;

— NMEePCNEKTUBHbIE TEXHOSTOTUMN.

B paspene 4 npeacrtaBneHbl cCBeeHUS O MPOU3BOLACTBE 3HEPrUM MPU CXUraHUK
XMOKOro Tonnmea:

— OornvcaHue TeXHONOrM4Yecknx NpoLeccos;

— TeKyLlue ypoBHM SMUCCUKN B OKpYXatowyo cpeny Ha TAC npu CKXUraHum Xnakoro
TONNMBA;

— onpeferneHne HaunyyLwmx JOCTYMHbIX TEXHOMOMMIA MPU CKUraHUM XXNOKOro TONnvBea;

— Hauny4ywme OOCTYMNHbIE TEXHONOIMK;

— 9KOHOMMYECKMe acnekTbl peanusaunn HAT;

— MepPCNeKTUBHbIE TEXHOSTOTUMN.

B pasgene 5 npeacraeneHbl cBegeHns 06 obpalleHnn ¢ macnamm, NPUMeHAeMbIMA Ha
KPYMHbIX TOMNSIMBOCKUraloLLMX SHEProreHepupyrLLmnx yctaHoBkax (ganee — KTJY):

— TexHosnormm obpalleHus ¢ macnamm, npumeHsiemble Ha KTJY;

— BO3JENCTBUSA MacrioXO3aNCTB Ha OKpYXXatoLLyto cpeay;

VI
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— NOpPsIAOK cbopa u yTunmsaumm oTpaboTaHHbIX Macert,
— HAOT obpaluennsa ¢ macnamm Ha KT3AY.
B pasgene 6 npeacraeneHbl cBeAeHUA 0 cuctemax oxnaxaeHna KT3Y, B Tom uncne

HAOT.

B paspene 7 npeacrtaeneHbl cBegeHust o Bosgencteum KTJY (TOC) Ha BogHble

OOBbEKTDI:

onnmcaHne TexXHoJr1orm4ecKmnx rnpoueccos,
onpepgeneHne Haunyydwmnx AOOCTYMHbIX TEXHOMOIMMN CHWXEHUSA BO3OENCTBUSA Ha

BOJHblE 0OBHEKTHI;

HOT cHWXeHns BO3OencTBMA Ha BOOHble 0ObEKTbI.

B paspene 8 Akyctnyeckoe Bo3genctame (LUyM) NpuBEAEHbI:

B

MCTOYHUKK WyMa npu paboTte TOC Ha yrne;

MCTOYHMKM LWyma npu paboTte TOC Ha Xunakom n razaoobpasHoM TOMMMBE;
onpegerneHne HannyyLwmnx JOCTYMHbIX TEXHOMOMNA OIS CHUXKEHUS LIYyMa;

HOT ons cHwkeHus wyma Ha TAC;

NepCneKkTUBHbIE TEXHOMNOMMU AN CHMWKeHUs wyma Ha TIOC.

paspene 9 npuBegeHbl cBedeHuss 06 opraHuMsauMmM  NPOW3BOACTBEHHOIO

aKonormnyeckoro koHTpons (ganee — MN3K) Ha KT3Y, B Tom uncne HOT.
B pasgene 10 gaHbl 3aknounTENbHbIE MNOSTOXEHUS N peKOMeHAaumMmn, B TOM YnUche:

obwmne ceepeHus;
cocTaB TexHun4yeckom pabouen rpynnbl (TPIM 38);
pekoMeHaaunmn.

VI
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Mpepucnosue

Lenb pa3spabotkm — obecnevyeHve peanusauum nepexoga npeanpuaTuin
9NEKTPOIHEPreTUKN Ha NMPUHLMIMbI HAUITYYLINX OOCTYMHbIX TEXHOMOMMIA.

OcCHOBHblE MpUHUMNBI KU NOPAOOK paspaboTkm cnpaBovHuka HOT ycTaHOBMEHBbI
noctaHosneHnem [NpaButenbctea Poccunckon denepaumm ot 23 gekabpa 2014 r. Ne 1458
«O nopsgke onpeneneHns TEXHOSMOMMU B Ka4YecTBe Hawsyyllen OOCTYMHOW TeXHONoruu, a
Takke paspaboTky, akTyanusauum wn  onybnukoBaHMs  MH(OPMAaLNOHHO-TEXHUYECKNX
CMPaBOYHMKOB MO HaUMy4YLWNUM AOCTYNHbIM TEXHOMOrMAMY [7].

Cratyc pokymeHTa. VIHOOPMaAUMOHHO-TEXHUYECKUA CMNPaBOYHUK MO  HaUSTyYLUM
AOCTYMHbIM TEXHONOMMAM SIBRISIETCA JOKYMEHTOM MO CTaHA4apTU3aUmu.

MHcpopmauua o paspabotumkax. CnpaBouyHuk HOT paspabotaH TexXHUYEeCKOn
pabouen rpynnon «CxuraHume TONMMBaA Ha KPYMHbIX YCTaHOBKaX B LENsX MPOU3BOACTBaA
aHeprum» (TPIT 38), cosgaHHon npukasom PocctaHgapTta ot 18 utona 2016 r. Ne 1037 [8].
[MepeyeHb opraHu3aumMm uM UX npeacrtaBuTenen, MNPUHUMAaBLUMX yyacTue B paspaboTke
cnpaBoyHuka HOT, npuBeaeHbl B pasgene «3akoYnTeSbHbIE NOMOXEHNSA N PEKOMEHOALNN Y.

Kpome Toro, npu cpopmmpoBaHumn Hactoswero cnpasovHvka HOT 6bin ncnonb3oBaH
npoekt cnpaBoyHuka HAOT, paspaboTaHHbIM B pamkKax roCy4apCTBEHHOINO KOHTpaKTa
16/0411.3070390019.241/10/113 ot 14 wona 2016 roga no 3aka3y MuHaHepro Poccun
cneuynanuctamm  OAO  «OHepreTudeckun  MHCTUTYT  uM. .M.  KpXuxaHOBCKOro
(OAO°«3HUH»), OAO «Bcepoccuinckun gsaxabl opaeHa TpygoBoro KpacHoro 3HameHu
TennotexHnyeckmn HayyHo-nccnegosatenbckui MHCTUTYT» (OAO «BTW»), HaumoHanbHoro
nccnenoBaTenbCckoro yHnsepcuteta «MOCKOBCKUI aHepretTnyecknin nHetutyt» (Prboy BO
«HNY «M3WN») n OO0 «3kononucy.

B3aumocBA3b ¢ MeXayHapoAHbIMU, perMoHasribHbIMU aHanoramu

CnpaBoyHnk HOT paspabotaH B pe3ynbTaTe NPOBEAEHUSI SKCMEPTHbIX OLEHOK U
KOHCYNbTaLMin CO cneunanmcTammn BeayLmx OTeYECTBEHHbIX NPeanpUsaTU TENNOIHEPTETUKMN,
Hay4HO-UccneaoBaTenbCKMX, NPOEKTHbIX U obpasoBaTenbHbIX opraHudauun. CoctaBuTenu
cnpaBoyHuka HOT npuHANM BO BHUMaHWe maTepuansl cnpaBoYHWKa EBponenckoro corosa
«HOT Aansa KpynHbIX TONAMBOCXKUraOLWKNX YCTAaHOBOKY, yTBepXaeHHbI B 2006 r. [9] 1 npoekT
oOHOBMEHHOro YykasaHHoro cnpasoyvHuka (Best Available Techniques (BAT) Reference
Document for Large Combustion Plants. Final Draft (June 2016) [10].

COop AaHHbIX

Cbop uHdopmauun o npumeHsieMblx B Poccunckon degepauum TEXHONTOMMYECKUX
npoueccax, 06opyaoBaHMM, TEXHUYECKUX cnocobax, MeTofax CXUraHust TONMMBa Ha KpYnHbIX
yCTaHOBKaX B LIeNsx Npon3BoACcTBa aHeprum bbina opraHnsoBaHa B COOTBETCTBUM ¢ [opsiakom
cbopa gaHHbIX, HeobxoamMMbIx Ans paspaboTku cnpasovHuka HOT n aHanmM3a NpMopUTETHBIX
npobrem oTpacnu, yTeepxgeHHbIM npukasom Pocctangapta ot 23 nonsa 2015 r. Ne 863 [11].
Cbop wvHpopmaumm ocywectenanca biopo HOT npu cogencteum Accoumaumm «Coset
NpoM3BOAMTENEN JNEKTPOIHEPTNN U CTPaTErMyecknx MHBECTOPOB 3NIEKTPOIHEPrETUMKUY U
OO0 «3korop» B nepuoa ceHTabpb-aekabpb 2016 roaa.

Mo pesynbTatam onpoca 6biNM nonyyYeHbl cBegeHust 06 3HeproreHepupyrLwmnX
obbektax cnegywowmx komnavumn: MAO «TTK-1», TTAO «OIlK-2», MNMAO «MocaHeproy,
AO «WHTep PAO - GnektporeHepaumsi», OO0 «balukmpckasn reHepupytoLlast komnaHusy, AO

VI
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«TataHepro», AO «CUB3KO», TMAO «Jlykonn», TMAO «MO3K», TMAO «T T[lnwocy,
MAO «HOnunpo», TMAO «Keagpa», [AO «WpkytckaHepro», [MAO «B3Hen Poccusy,
OO0 «Cunbupckas reHepumpyoLas KOMNaHUsI».

YcTaHoBNeHHas anekTpuyeckast MowHocTb TAC, Mo KOTOpbIM NpeAcTaBneHbl aHKeThI,
coctasnset 123,3 BT, uto coctaBnsaeTt novtn 77 % ot obLuen yCTaHOBNEHHOWN SNEKTPUYECKON
moLyHocTn TOC ESC Poccuun Ha Havano 2016 roga (160,2 'BT).

B3anmocBsasb ¢ agpyrumu cnpaBoyHukamu HOT

Hactoawwmn cnpaBodHnk HOT ccbinaetca Ha cnegywwime  MexoTpacreBble
cnpaBoyHukn HAOT, paspabaToTaHHble B COOTBETCTBMM C pacrnopsikeHnem [lpaButenbcrea
Poccuiickon ®egepaumm ot 31 oktabpa 2014 r. Ne 2178-p [12]:

NTC 8-2015 «Oumuctka CTOYHbIX BOA MpU MPOU3BOACTBE NpoAyKUUW (TOBapoOB),
BbINOSTHEHUN PaBOT N OKa3aHUKM YCNYr Ha KPYNHbIX Npeanpusatuaxy» [57];

NTC 10-2015 «OuncTka CTOYHbIX BOL4 C UCMNOSIb30BAHNEM LIEHTPANM3oBaHHbIX CUCTEM
BOLOOTBELEHNSA NOCESNIEHNIN, TOPOLCKNX OKpyroB» [97];

NTC 20-2016 «[MpOoMbILLMIEHHbIE CUCTEMbI OXNaXaeHus» [56].

UHdopmauusa o6 yTBepxxaeHun, onybrnmkoBaHum v BBeAeHUU B AeCTBUE

CnpaBoyHnk HOT yTtBepxaeH npukasom PocctanHgapta ot «22» aekabps 2017 r.
Ne 2929.

CnpaoyHnk HOT BBeaeH B gencteme ¢ 1 nona 2018 r., odmumanbHO onybnmnkoBaH B
MHPOPMaLMOHHON cucTeme ObLLLErO NOSb30BaHUS — Ha odomumansHoM cante PefepansbHOro
areHTCcTBa N0 TEXHNYECKOMY PErynupoBaHuUO 1 METPOSIOMNN.
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MHPOPMALUWOHHO-TEXHUYECKUU CNPABOYHMUK
nNo HAMNYYWLUUM OOCTYMNMHBIM TEXHOJNOIMNAM

CXUIAHUE TONNNBA HA KPYTNHbIX YCTAHOBKAX B LIENAX
NMPON3BOACTBA SHEPIUMA

FUEL COMBUSTION ON LARGE PLANTS
FOR PRODUCTION OF ENERGY

Hata BBegeHmna — 2018-07-01

OGnactb NnpuMeHeHUA

Hactoawwmn cnpasoyHuk HOT pacnpocTpaHseTcs Ha OeATeNbHOCTb N0 NPOU3BOACTBY
9NEKTPUYEeCKOM M TENnOBOW  3HEpPrMM  4Yepe3  CKuUraHme  TonnmBa  KPymnHbIMU
TONMMBOCKMIraloWMM  yCTaHOBKaMX, OLHOBPEMEHHO COOTBETCTBYIOLLMMU  Creaylowmm
KpUTEPUAM:

a) KpynHble TOMMMBOCXKMUralLwme YCTaHOBKW, NpefHa3HayYeHHble ANs Npou3BoACTBa
(reHepaummn) aneKTpn4eckon aHeprumn 1 (MnNun) TENOBOW SHEPTMK B BUAE napa un (unu) ropsden
BOAbI, NPX 3TOM TuUMbl NOTpebutenen (COBCTBEHHbIE HYXObl AHEProreHepupyoLwero obbekta
U BHELLHWE NoTpebuTenu), uenu n cnocobbl noTpebneHns nponsBeaeHHON 3NeKTPo- U (Unn)
TENNO3HeprMm Ons uenen Hacroswero cnpaBovHvka HOT He umetoT 3HayveHusa. O6bem
NPON3BOAMMON MPOAYKLUMM NMpU onpeaeneHnm obnactu npumeHeHus cnpaBodHuka HOT He
y4nTbIBaETCS;

6) cTaumoHapHble KpymnHble TOMMMBOCKUralLlme YCTaHOBKU, T.e. YCTAHOBKU, MPOYHO
CBA3aHHble (PyHOAMEHTOM C 3eMIiel W TEeXHOSIOMMYECKN MNPUCOEAMHEHHbIE K CeTSaM
NHXEHEePHO-TEXHNYECKOro obecnevyeHuns;

B) KpyMHble TOMNMMBOCKMralowme yCTaHOBKM, noTpebnsawowme cneaywowme Buabl
TOMMAMBA B OCHOBHbIX peXxumax 3Kcnryataumm (OCHOBHble BUAbl TOMNMMBA B COOTBETCTBUM C
NacnopToM SHEProycTaHOBKM, MPU 3TOM PEXMMbI NyCKa, OCTaHOBa, pe3epBHble N aBapUnHbIe
BUAbl HE YYNTLIBAKOTCS):

1) ra3 npMpOAHbLIA N NOMNYTHBLIN;

2) Xungkue yrrnesogopoHble TonnmBea;

3) TBepable BuAbl TOMMAMBA: aHTpPauWUTbl, KAMeHHble W Oypble yrnu, B TOM 4ucre
oboralleHHblE;

) KpynHblE TOMMMBOCXKMUraloWmMe yYCTaHOBKM TennoBon mowHocTteto 50 MBT n Gonee,
BKITOYMasA TENOBYK SHEPruio, NOABOAUMYKO B peXume OO0XUraHus (Hanpumep, B KOTnax-
yTunmu3aTopax Wnu kamepax npoOMEXYTOYHOro noforpeBa B ra3oTypOMHHbLIX YCTaHOBKax),
notpebrneHne ToMNMBaA KOTOPbIX MNPU HOMUHANbLHOW Harpyske cocTaBnser 6,15 ToHH
YyCMNOBHOro TonmnvBa B 4Yac U 6onee (N0 Huswen pabo4ven TennoTBOPHOM CMOCOBHOCTU
TONnMBa).
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B obnacTtb npumeHeHunsa cnpasoyHuka HOT He BxoasT:

—  Bnok-ctaHuuu;

— [T3C, He BxOoAdLLME B COCTAB 3HEProreHepupyoLLnX npeanpuaTnin u KOMNaHum;

— MapoBble X  BOOOrPENHbIE  KOTENbHblE, HE  BXOAsAWME B  COCTaB
9HEeproreHepupyrLWnX NpeanpuaTUn 1 KOMMNaHum;

— 3HEeproyctaHoOBKW, WCMOfb3yeMble B KayecTBe MpuMBOA4A  MEXaHW4eCKoro
obopynoBaHus, HacoCoB, KOMnpeccopos U1  T. M.,  9HEProTexHororn4yeckune
TOMMMBOCKMUIaloLlmne YCTaHOBKW, MpedHa3HayYeHHble ANs HarpesBa, CyLWKW, UcnapeHus
paboumx cpepn, Cbipbsa U NPOAYKUUK, ONsi NTPOM3BOACTBA XONo4a B BUAE NbAa, OXNaX4eHHOro
BO3ayxa u (unuv) Boapbl,

—  3HEeproyTunM3aumoHHble YCTaHOBKW, NPoOU3BOAALME TENNOo 3a cyeT yTunusauum
Heprum, obpasytowencs B pasiyHbIX TEXHOJTOrMYECKNX npoueccax
(3HeproTexHonormyeckme KoThbl, KOTMbl-yTUNM3aToOpbl MNOCne MeTannyprrieckux neven,
KOTMbl AN CKUraHna OTXOA0B NPoOM3BOACTBa U NoTpebneHns v T.4.).

B cnpaBouyHnke HAOT He paccmaTpuBaloTCA TOMMBOCKMUraloWmMe YCTaHOBKM,
notpebnaowme cnegyoume Buabl TONmMBea:

—  WCKYCCTBEHHbIE rasbl;

—  XKugkue npov3BOACTBEHHbIE OTXOAbl N UCKYCCTBEHHbIE XUOKNEe TONMNBa;

— TBepAble 0TX0o4bl NPoM3BOACTBa M NOoTpebneHus, cnaHubl, Topd n buomacca;

— MepegBwXHble 3reKTporeHepupyrLwme yCcTaHOBKU, SHEPrOyCTaHOBKM TPaHCMOPT-
HbIX CPEACTB, BHE 3aBUCMMOCTM OT BUOOB U 06 bEMOB MCMOMb3YEMOro MU TOMNNMBA.

Mpn onucaHnm TexXHONOrMm MNpPoOU3BOACTBA JMEKTPUYECKON U TEMSOBOW 3JHEpPrun ¢
MCMNOMb30BaHMEM KPYMHbIX TOMSIMBOCKUIalOLWMX YCTAHOBKOK pacCcMaTpuMBaEeTCA KOMMIIEKC
TexHosiormyeckoro obopyaoBaHWS, OCYLLECTBASIOWMNIA  MNOSTHbIA  TEXHOSIOMMYECKUA  LINKN
9HEepronpou3BoACTBAa W  BKMAYaKWMA B CBOW COCTaB  criegywlimMe  onepauuu,
OCYyLLEeCTBMAeMble Ha NnoLagKax aHeproreHepupyLLNX NpeanpuaTuin:

— pasrpys3ka TOnnvMBa M3 TPAHCMOPTHLIX CPEACTB, €ro XpaHeHwe M MNoarotoBka K
CXKUTaHUIO;

—  COXuraHve Tonnmea v NPOU3BOLCTBO 3ASIEKTPOIHEPruKn, Tenna B Buae napa u (1nm)
ropsvyen BoAbl C O4UCTKOM U OTBEAEHNEM AbIMOBbIX ra30B;

— npeobpasoBaHMe 3HeprMM napa B 3EKTPOIHEPruto, BKOYAA oxnaxaeHue
TEXHOMornm4yeckoro obopynoBaHus;

— BOOONOArOTOBKA ANSA HYXA 9HEeproobbLEKTOB, MCKMAYas BOAOMNOATOTOBKY AN
uenen NoaNUTKM TENSTOBLIX CETEN;

— TexHuyeckoe BOAOCHabXeHue dHeproobbekTa NS  Uenen  oxnaxaeHus
TEXHOSI0rM4eckoro obopynoBaHus, KomMneHcauuu napoBOASsHbIX noTepb,
3oroLwnakoyganeHus, NPoYnx NPOM3BOACTBEHHbIX HYXA,;

— oOpalleHune c oTxogamu;

— obpaueHure ¢ macnamum (pasrpyska, XpaHeHue, O4MCTKa).

[lononHuTenbHO 06nacTb NpuMeHeHus cnpasoyHuka HOT npuBegeHa B COOTBETCTBMMU
c knaccudpumkatopamum OKIMO 2 n OKB3L 2, yTBepXOeHHbIX npukasoMm PoccrtaHpapTta oT
31.01.2014 Ne 14-cT [13] (Tabnuua 1.1).
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Tabnuua 1.1 — O6nacTtb npumeHeHus cnpaBoyHuka HOT cornacHo OKIA 2 n OKB3[ 2

oKnpa 2

HanmeHoBaHue npoayKumm no
obLepoccuickomy  krnaccudukaTopy
NPOAYKLUMM NO BUAAM SKOHOMUYECKOM
peatenbHoctn (OKIMAQ2) OK 034-
2014 (KMEC 2008)

HanmeHoBaHune BMAa
9KOHOMMYECKON OesATeNbHOCTU
no obLepoccumnckomy
Knaccudukatopy BMOOB
9KOHOMMYECKON OesTEeNbHOCTU
(OKB3[2) OK 029-2014
(KOEC Pega. 2)

OKB3[ 2

35.11.10.111

OnNeKTpo3Heprus, NpomsBeneHHas
KOHAEHCALNOHHbLIMM
anektpoctaHumsamm (KOC) obero
Ha3Ha4eHus

35.11.10.112

ONeKTPO3Heprus, npoussegeHHas
TennoanektpoueHTpanamu (T3OL)
obLiero HasHavYeHus

35.11.10.113

ONeKTpo3Heprus, NpomsBeneHHas
rasoTypOUHHBbIMK
9NEKTPOCTaHUNAMMN
obLiero Ha3HavYeHus

(rmacC)

MpounsBoacTeo
SNEKTPO3SHEPTUN TEMNSTOBbLIMM
3NeKTpoCTaHuussMMU, B TOM
yucne OesiTenbHOCTb Mo
obecneyenHunto
paboTocnocobHOCTH
3MEKTPOCTaHUMN

35.11.1

35.30.11.110

3HepFVIFI TennoBasd, oTnyLeHHas
ANEeKTPOCTaHUNAMMN

35.30.11.111

OHeprus Tennosasi, OTNyLLEHHas
TENMNOBbIMU 3MNEKTPOLEHTPaNaAMM

(Tau)

lNponssoacTeo
ropsyen BoAbl (TennoBow
aHeprum) TEennoBbIMU
9NEKTPOCTaHUNSAMN.

napa u

35.30.11

35.30.11.120

SHepFMFI TennoBasd, oTnyweHHas
KOTeJlbHbIMUA

MpounsBoacTeo napa [
ropsayen BoAbl (TennoBom
9HEpPrum) KoTenbHbIMM

35.30.14
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Pazgen 1 OGwan xapaktepmcTuKa 3NfeKTPO3IHepreTM4eckonm oTpacnm
Poccun

11 CTpyKTypa, CYyObLeKTbl U  TEXHOJIOrMYEeCKMA  YpPOBEHb
aneKkTpoaHepreTukn Poccum

1.1.1 YKpynHeHHana CTPYKTypa 3aNeKTpoaHepretnkmn Poccum

OneKkTpoaHepreTnka Poccun BkntovaeT B cebs:

—  LEeHTpanuM3oBaHHYl 30HY 3HEProcHabXeHusi, B KOTOPYH BXOAWUT SHepretTnveckas
cuctema Poccun (panee — EQC Poccun) n nsonuposaHHoO paboTatolime 3HepropanoHbl U
SHeprocucTeMbl Cnbupn n aneHero Boctoka, Hopunbcko-Tanmblpckas SHEProcucTema;

— [eueHTpanu3OBaHHYyK  30HYy  9HeprocHabxeHuss, B  KOTOpyl  BXOASAT
aHepronpeanpusaTus, paboTalowme B  3aKpbITbIX  agMUHUCTPATUBHO-TEPPUTOPUASIbHBIX
obpasoBaHuax (BATO). B HacToswee Bpemsa B Poccun cywectsyeT 41 3ATO, Haxoaawwmxca
Ha TeppuTopumn 22 cybbektoB Poccurckon ®egepaumm (B T.4. Ha Tepputopumn 18 obnacten, 3
Kpaes, 1 pecnybnukm).

OCHOBOW POCCUINCKOM ANEKTPOIHEPreTUKM siBnaeTcsa EanHasa aHepreTnyeckas cucrtema
Poccnn — yHUKanbHbIA, BbICOKOABTOMATU3MPOBAHHLIW, €OUHbIN TEXHONOMMYECKUA KOMMMEKC
BKMovarowmn 70 permoHanbHbIX 3HEProcUcTeM, KOTOpbIe, B CBOK oyepedb, obpasyrT 7
obbeanHEHHbIX 3HepreTuyecknx cuctem: Boctoka, Cnbupwn, Ypana, CpegHen Bonrn, HOra,
LleHtpa wu CeBepo-3anaga. Bce aHeprocucteMbl COeAMHEHbI  MEXCUCTEMHbLIMU
BbICOKOBOSIbTHBIMU  FIMHUAMU  aniekTponepedaym HanpsbkeHnem 220-500 kB u Bblwe un
paboTaloT B CUHXPOHHOM pexuMme (napannenbHo). B anektpoaHepretTnyecknin komnnekc EQC
Poccun Bxogut okono 700 anekTpoCTaHuun MOLWHOCTbIO cBbiwe 5 MBT. O6was
yCTaHOBMEHHAA MOLHOCTb anekTtpocTtaHumn EQC Poccum Ha 01.01.2016 roga coctasuna
235305 MBT. B CTpyKType reHepupylowmx MOLLHOCTEN 3neKTpocTaHumin Poccun
npeobnagatoT TEnnoBble 3EKTPOCTaHUMK, AO0NS KOTOPbIX B YCTAHOBSIEHHOW MOLLHOCTU
cocTaBnseT cBblwe 68 %, aons atoMHbIx anektpoctaHumn — 10,7 %, oona rmapaBnnyecknx
ctaHuun — no4vtn 21 %. Okono 80 % reHepupyroLWMX MOLLHOCTEWN TEMMOBbIX 3NEKTPOCTaHLNUN
B EBponerickon yactn Poccum paboTatoT Ha rase n masyTe, B TO BpeMsi kak B BocTouHoM yactu
Poccun 6onee 80 % reHepupylowmMx MOLLHOCTEN TENMOBbIX ANEKTPOCTAHUUN UCMOMb3YHT
yronb.

YKpyNHEHHasi CTPYKTypa 3nekTpo3HepreTUK/ npeacrasneHa Ha pucyHke 1.1.
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PucyHok 1.1 — YKpynHeHHasi CTPYKTypa aneKTpoaHepreTmku [4]

YCTaHOBMEHHAss MOLLHOCTb 3MeKTpoCcTaHumMn obbeguHeHHbIX aHeprocuctem n ESC
Poccum Ha 01.01.2016 npencrasneHa B Tabnuue 1.2.

Tabnuua 1.2 — YcTaHOBMNEHHAsA MOLLHOCTb 3M1EKTPOCTaHLM 00 beANHEHHBIX 3HEPrOCUCTEM U
ESC Poccum Ha 01.01.2016 [14]

OHepro- MBT TOC rC B3C CoC A3C
obbeanHeHne MBT % MBT % |MBT|% MBT |% |MBT |%
ESC

POCCUM 235305,6|160233,3 (68,1 |47855,2|20,3/10,9|0 60,2 (0,03 |27146(11,5
0O3C LeHTtpa |53306,9 [38684,1 (72,6 |1788,9 |34 |- - - - 12834 (24,0
03C

CpeaHen 27040,2 |16078,2 [59,6 |6890,0 (25,4|- - - - 4072 15,0
Bonru

O3C Ypana |50707,82|47327,1 |93,3 |1853,5 |3,7 |2,2 |0 45,0 {0,09 |[1480 |2,9
03C

CeBepo- 23143,0 [14427,3 |62,32950,3 (12,8(5,3 |0 - - 5760 (24,9
3anapa

O3C KOra 20116,8 |11357,4 |56,3 |5756,1 (28,6(3,4 |0 - - 3000 (14,9
03C Cunbupmn |51808,3 [(26516,7 |51,2|25276,4|48,8|- - 15,2 10,03 |- -

O3C Boctoka |9182,5 |5842,5 63,6 |3340,0 |36,4
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1.1.2 UHppacTpyKTypHbIe KOMMNAaHUU U OpraHusauumu

OAO «CO EBC» [15]

OTkpbITOE akumoHepHoe obuectBo «CucteMHbii onepaTtop EonHoN aHepreTnyeckomn
cuctembly» (CO EOBC) eOguHONMYHO OCYLWECTBASAET LEHTpPanM30BaHHOE OnepaTuBHO-
aucneTtyepckoe ynpasrneHve B EguMHon aHepreTnyeckon cucteme Poccun. B npouecce cBoen
aearenbHocTn CUCTEMHbBIN onepaTop peLuaeT TPU OCHOBHbIE rPpynnbl 3a4ay:

— ynpaBlieHNe TEexHONOorMyeckumm pexmmamm pabotbl o6bektoB EQC Poccum B
peanbHOM BPEMEHMN;

— obecneyeHune nepcnektmeHoro passutuss EQC Poccuu;

— obecneyeHne eagnHcTBa U APPEKTUBHON PabOTbl TEXHOMOrMYECKUX MEXaHU3MOB
ONTOBOTO M PO3HUYHbIX PbIHKOB 3NTIEKTPUYECKON SHEPTUN Y MOLLHOCTY.

Accoumnaums «HIM CoseT pbiHka» [15]

Accoumnaums «Hekommepyeckoe napTHepcTBO «COBET pblHKA MO OpraHusauun
3P PEKTUBHON CUCTEMBbI OMNTOBOWN W PO3HUYHOM TOProBNU INIEKTPUYECKON IHEPIUEN W
MOLLHOCTbIOY» («COBET pblHKa») opraHudyeT (OYHKLUMOHMPOBAHME M KOHTPOSb OMTOBOrO W
PO3HUYHOIO PbIHKOB 3SIEKTPO3HEPTUN. [TpMOPUTETHBIMM HaNpaBNeHUSAMU LesATEeNbHOCTU
HIT «CoBeT pblHKa» SBAAKOTCA:

— opranHusaums QYHKLUMOHNUPOBAHUSA ONTOBOMO U PO3HUYHOMO PblHKA MOLLHOCTW;

—  KOHTPOSb Hapg y4aCTHUKaMMU PbIHKOB 31IEKTPOIHEPTUN U MOLLIHOCTU, KOMMEPYECKOMn
N TEXHONOIMYECKON NHPPACTPYKTYPbI, @ TakkKe yperynmpoBaHMe CropoB MeXay y4acTHUKaMU
ONTOBOrO PbIHKA;

— aHanuTuyeckas nogaepxka B uenax 6onee 3pdEKTUBHONO MPUHATUS pPELLUEHUI
y4yacTHUKaMM OMTOBOrO WM PO3HUYHBIX PbIHKOB 3fEKTPO3HEPTMM U MOLLHOCTW, OpraHamu
rocyaapCTBEHHOIO yrnpaBIieHus.

MAO «NHTep PAO» [15]

pynna «WHTep PAO» — amBepcudULMPOBaHHBIA 3HEPreTUYECKUN  XOMOUHT,
ynpasnsaoowun aktueamm B Poccun, a Takke B ctpaHax Espornbl u CHI'.

HeatenbHocTb «MHTEp PAO» oxBaTbiBaeT:

—  NPOM3BOACTBO 3NIEKTPUYECKOM M TEMNITIOBOWN SHEPTUU;

—  3HeprocobIT;

—  MeXayHapoHbI QHEPrOTPENOMHT;

—  VHXWUHUPWHI, 3KCMNOPT 3HEeproobopynoBaHus;

— yrnpasneHune pacnpegenuternbHbiMU 3NeKTpoceTaMN 3a npenenamm Poccunckon
depepauymn.

YcTaHOBMEHHas MOLWHOCTb reHepupyowmx obbektoB «MHTep PAO» (Ha 01.01.2016)
coctansieT 35 BT1. O6bem BbipaboTkn anekTpoaHeprum no utoram 2015 roga — 141 mnpg
kBT*4. M'eHepupytone aktmebl «MHTEp PAO»:

— 40 TennoBbIX 9NEeKTPOCTaHUNN U 6 reHepPUPYOLLNX YCTAHOBOK Marion MOLLHOCTHU;

— 12 rmgpoanekTpocTtaHuun (B Tom Yncne 7 manbix M3C);

— 2 BeTponapka.
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NMAO «WMHTep PAO» — €OWHCTBEHHbLIN POCCUNCKMIA onepaTtop 3SKcrnopTa-umnopra
anekTpoaHeprun. 'eorpadusa nocrtaBok BkroYvaeT OuHnaHamo, benapyce, JIntey, YkpauHy,
"pyauto, AzepbangxaH, KOxHyto OceTuto, Kazaxcran, Kutai n MoHronutio.

MAO «Poccetn» [15]

My6bnnyHoe akumoHepHoe obuwectBo «Poccurickne cetn» (MAO «Poccetn») —
onepaTop JaHepreTuyecknx ceten B Poccum — 4aBngeTcs OOHOWM U3 KPYyNHEeMLnX
afeKkTpoceTeBbIX KOMMaHun B mupe. KomnaHma vynpasnsetr 2,29 MAH KM JIMHUK
anekTponepegayn, 480 TbIC. NOACTaAHUMSAMW TpaHCHOPMATOPHOM MOLLUHOCTLIO 6ornee
751 'BA. B 2014 rogy nonesHbl OTNYCK 3NEKTPO3Heprum notpebutenam coctasun 715 mnpa
KBT-4. YUncneHHocTb nepcoHana pynnbl koMmnaHu «PocceTu» - 218 ThiCs4YM YeroBek.

NmywectBeHHbin komnnekc MAO «Poccetu» Bkniodaet B ceba 37 A0YEpHUX u
3aBMCUMbIX obLlecTBa, B TOM u4ucrne 14 MeXpervoHamnbHbIX M MarncTpasibHyl0 CEeTEBYHO
KOMMNaHuo. KOHTPONMpYOLWMM akLMOHEPOM SBNAETCHA rocygapctso B nuue degepanbHOro
areHTCTBa MO YNpaBfeHWo rocygapCTBEHHbIM umMmyLlecTBoM Poccunckon depepaumu,
Bnagetowee 85,3 % poonen B yCTaBHOM KanuTarne.

NMAO «Poccetn» - Bepgywas KOMMaHuUsi Ha POCCUUCKOM pPblHKE MO BHEAPEHUIO
WHHOBAUWOHHbLIX TEXHOMOrMMU B MarncrparibHOM U pacrnpeeniurtenbHOM 3r1eKTpoCeTeEBOM
komnnekce. KomnaHua yaenseT O6onblloe BHMMaHWE BoOMpocaMm aHeprocbepexeHus,
9HeproadPEKTUBHOCTN, MEXAYHAPOLHOIO COTPYAHUYECTBA, 3aLlMThl OKpyXatoLen cpegbl u
OXpaHbl Tpyaa.

MAO «®CK ESC» [15]

My6bnnyHoe akumoHepHoe obuwiectBo «®PepepanbHaa ceTeBad KomnaHua EanHon
aHepreTudeckon cuctembl» (MAO «PCK ESC») co3gaHO B COOTBETCTBMM C MpOrpamMmon
pedopMMPOBaHUSA  3NEKTpoaHepreTukn Poccunckon depepaumm Kak opraHuMsauus o
ynpaBnenuio EguHon HauumoHanbHoW (obuiepoccumnckon) anektpuyeckon cetbto (EHIC) ¢
Luenbd ee coxpaHeHna wun pas3utusa. [loctaHoBnenHuem [lpaButenbctBa Poccunckom
®epepaumm ot 11.07.2001 Ne 526 «O pedopmmpoBaHUN 3MNEKTPO3IHepreTukn Poccuimnckon
depgepaumn» EgomHas aHepreTumyeckasi cuctema Poccum npusHaHa «oblieHaumMoHanbHbIM
OOCTOSIHMEM M rapaHTuen aHepreTmyeckon 6GesonacHocTu» rocyaapctsa. OCHOBHOW ee
4YacTblo «SBMSIETCSA efuHas HauuMoHarnbHas 3HepreTuyeckast ceTb, BKNovawwas B cebs
CUCTEMY MarncTpanbHbIX IMHUIA 3nekTponepeaaydn, o6beanHALWMX BOMNbLUMHCTBO PEMMOHOB
CTpaHbl W npeAcTaenswowas cobon OAMH U3  3MEMEHTOB rapaHTuM  LenoCTHOCTH
rocygapctBa». [na ee «coxpaHeHus U1 yKpenneHusi, obecnevyeHuss eauMHCTBa
TEXHOMOrMYEeCKoro  ynpasneHna W peanu3aumm  roCygapCTBEHHOW  MONMUTUKA B
3NEeKTPO3HepreTuke» GbINo NpeaycmoTpeHo co3gaHme ®CK ESQC.

B noctaHoBneHuu [lNpaButenbctBa Poccuinckon depepaumm ot 21.12.2001 Ne 881
ObInn yTBEPXKAEHBI KpUTEPUM OTHECEHNSA K EHOC MarncTpanbHbIX NMHWUIA anekTponepeaayn u
006BHEKTOB 9NEKTPOCETEBOIO XO3SNCTBA.

B cobctBeHHocTn [MAO «Poccetn» Haxopsatca 80,13 % pasmelleHHbIX akuui
MAO «®CK EB3C», B COBCTBEHHOCTM MUHOPUTaPHbLIX akumoHepoB — 19,28% akummn
depepanbHoun ceTeBon KomnaHuu, Pocumyectso — 0,59%.

OcCHOBHble HanpaBneHnsa OeATENbHOCTN KOMMNAHWK:

— ynpasneHue EguHon HaumoHanbHoun (06LLEPOCCUICKON) ANEKTPUYECKON CETLIO;
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— npepgocTtasneHne ycnyr cybbektaM OnNTOBOrO pPbIHKA 3NEKTPUYECKON 3HEPrnn Mo
nepegaye anNeKTpU4eCcKon aHeEPrnn N NPUCOEONHEHMIO K ANIEKTPUYECKON CETH;

—  WHBECTULMOHHAs [OesTenbHOCTb B cdpepe pas3sutna EAMHOM HauuoHanbHOM
(obLLEepOCCUNCKO) SNEKTPUYECKON CETY;

— nopaepxaHue B HagnexaweM COCTOSIHUN 3NeKTPUYECKUX ceTen;

—  TEeXHUYeCKUn Haa30p 3a COCTOSIHMEM CeTeBbIX OObEKTOB.

MpOTSHXEHHOCTb NUHWIA anekTponepeaadn Ha 01.01.2016" coctaBuna 139,1 ThiC. KM.

1.1.3 TexHonorn4yeckum 7] MHHOBALUOHHbIN YPOBEHb
3NEeKTPOIHepreTU4eCcKom oTpacnm

E9C Poccumn. EgnHas sHepretnyeckass cuctema Poccum — 3To
€ONHbIN TEXHOSMOMMYECKUN KOMMIIEKC BKYaowmm 69 pernoHanbHbIX
9HeprocucTemM, KoTopble, B CBOK o4vepedb, 006pasyoT 7 0ObeMHEeHHbIX
3HepreTudeckmnx cuctem: Boctoka, Cnbupwu, Ypana, CpegHen Bonru, HOra,
LeHtpa w©n  CeBepo-3anaga. Bce  3Heprocuctembl  COeOMHEHDI
MEXCUCTEMHLIMA  BbICOKOBOSIbTHBIMW  NUHUAIMW  3MeKTponepeaayn
HanpsbkeHnem 220-500 kB n Bblwe n paboTaloT B CUHXPOHHOM pexume
(napannenbHo). B anekTpoaHepreTudeckmii komnnekc EQC Poccumn Bxoamt
okono 700 anekTpocTaHumin MoLwHOCTbIO cBblwe 5 MBT. Ha 01.01.2016 roga
obwass ycTtaHoOBneHHasd MOLWHOCTb anekTpoctaHuun EB3C Poccum
cocTtaBuna 235305 MBT.

AJ3C. Poccuinickas atomHas oTpacnib — 3TO €AWHbIA  3HEepro-
NPOMBbILLMIEHHbIN KOMMMEKC, ABMASOWMUNCS OQHUM U3 NepeaoBbiX B MUpe Mo
YPOBHIO Hay4YHO-TEXHUYECKUX pa3paboTokK, OMbITy 3KCnryaTtaumm aTOMHbIX
cTtaHuun, ksanudukaumm nepconana ASC. MNMpoektbl ASC ¢ BOO0-BOAAHBIMM
3HepreTuyeckumn peaktopamu (BB3P) pgokasanu CBOK HaOeXHOCTb B
npouecce  ThbiCAYM  peakTopo-netr  GesaBapunHom  pabotbl. Bce
o6opynoBaHme ASC 0Te4eCTBEHHOrO NPON3BOACTBA, TEXHUYECKNA YPOBEHb
KoToporo He yctynaet wmupoBoMmy. Ha 01.01.2016 roga obwas
ycTaHoBneHHasa mowHoctb AQC EQC Poccun coctasuna 27146 MBT.

FNC. ngpoaHepretmka  Poccum —  at0 87  KPYMHbIX
rMapoanekTpocTaHuum, B Tom yucre 21 N'3C mMowwHocTbio cBbiwe 500 MBT.
Ha 'BC Poccun pabotator 465 rmgpoarperatoB, B Tom uucne 150
— eaNHNYHOM MoLHocTbio cBbiwe 100 MBT. Ha 6 kpynHenwmx kKomnaHumn

npuxoantcsa noytn 95%  yctaHoBneHHom MowHoctn [3C, Bce
obopyaoBaHMe  OTEYECTBEHHOrO0  MPOM3BOACTBA W €ro  TeXHMKO-
3KOHOMMYECKME TMOKa3aTenn He YCTynawT COBPEMEHHbIM 3apybeXkHbIM
aHanoram. Ha 01.01.2016 roga obwas yctaHoBneHHast mowHocTb F'3C EQC
Poccumn coctaBuna 47855,2 MBT.

) BO34yLLUHbIE, KabenbHO-BO3AYLLIHbIE U kKabenbHble NMHUK 3NeKTponepeaayn
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T3C. 120 3HeprobnokoB (KOHAEHCALUMOHHbIE OfOKM eOUHUYHON
mowHocTtn 300, 500, 800, 1200 MBT n TennodwukauMoHHble 6GrokM Ha
250 MBT) cymmapHou mowHocTbto 44 BT, unn 6onee 25% (no cymmapHom
MOLLIHOCTWN) BCEro napka yCTaHOBIIEHHOIO reHepupytowero obopygoBaHus
TOC Poccum paboTtaeT Ha cBepxkputudeckom gaeneHunn napa (CKI). bonee
90 BT (1713 Typboarperatos) unu cebiwe 55 % ycTaHOBNEHHOW B CTpaHe
reHepupytowen mowHoctn TAC npuxoanTcs Ha KoreHepaumoHHoe (T3LL)
obopyaoBaHue. YcTtaHoBneHHas MOLLHOCTb obopyaoBaHus,
NCNonb3yoLero ra3oTypbuHHbIE TEXHOMOrMM cocTasBnsieT cebiwe 23 BT
unn 23 % Bcero napka reHepupyrowero obopyaosaHma pabortatowero Ha
npupogHom rase. [lpun atom cebiwe 20 Bt (6onee 85 %) aToro
obopyaoBaHusa ObiNno BBEAEHO B akcnnyataumto B nocnegHue 10 net. Ha
01.01.2016 roga yctaHoBreHHas MOLWHOCTb TOC LEeHTpannM3oBaHHOW 30HbI
3HeprocHabxeHust coctaBuna 161,3 mnH kBT, B ToM uncne TAOC EBC
Poccun — 160233,28 MBT.

BU3. Mo coctosgHmnio Ha 01.01.2015 ropga obwiasa yctaHoBreHHas
moLlHocTb BUO coctaBmna 1366 MBT.

B nepuog ¢ 2014 no 2020 rr. nnaHupytotes Kk Beogy 2055,6 MBT
“=2 \/CTAHOBNEHHOW MOLLHOCTM reHepu1pyoLLmMx o6bEKTOB Ha ocHoBe BM3, B Tom
yncne BAOC - 801,0 MBT1, C3C - 1184,2 MBT, MI'GC — 70,44 MBT [5].

AnekTpoceTeBOMU KOMMJIEKC. O6was NPOTAXKEHHOCTb
ANIEKTPUYECKMX CeTen BCEeX KNacCoB HanpsXKeHUsi COCTaBfisieT MnouyTn
w4 2650 TbIC. KM, BKNtOYas NIUHUM dneKTponepeaayn NpOTSXKEHHOCTLIO CBbILLe
&% 150 TbiC. KM. HOMMHANbHOTO HanpsbkeHus 220-1150 kB, cocrtasnstowme
OCHOBHYIO cucTemoobpasyrowlyto ceTb. [pynna komnaHui Poccetun
ABNAETCA OAHOW N3 KPYMNHEWLUMX 3NeKTPOCEeTEBbIX KOMMNaHUA B MUpE Mo
yucny noTpedutenen n NPoTAXKEHHOCTU ceTen HanpsbkeHust o 110 kB:
NPOTSKEHHOCTb NIMHUKN 3NeKTponepeaayvm COCTaBnsieT OKOMo 2,3 MIH KM.
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1.2 O606LeHHbIe NoKa3aTenu TennoaHepreTukn Poccum

1.2.1 CtpykTtypa yctaHoBneHHom mowHocTn TAC no 3HeprosoHam

Poccuu

CtpykTypa ycraHosneHHon mowHoctn TOC OBC Poccun npusegeHa B Tabnuvue 1.3 n

Ha pucyHke 1.2.

Tabnuua 1.3 — CtpykTypa yctaHoBneHHon mowHoctn TOC OB3C Poccum Ha 01.01.2016

| |
OQ3C CpeaHeit Bonru _ 16078,2
O3C CeBepo-3anana # 14427 3

OHeproobbeanHeHmne T3C
P A MBT %
EQC POCCUM 160233,3 68,1
0O3C LleHTpa 38684 ,1 72,6
0O3C CpeaHen Bonru 16078,2 59,6
0O3C Ypana 47327 1 93,3
O3C CeBepo-3anaga 14427,3 62,3
03C Kora 113574 56,3
0O3C Cunbupu 26516,7 51,2
O3C Boctoka 5842,5 63,6
Crpykrypa yctaHoeneHHom mowHoctn T3C O3C Poccum Ha
01.01.2016
03C Ypana | ; ; i ; i ; W 47327 1
03C LenTtpa | | 86841
O3C Cubupn | 26516,7

0O3C ra | 11357.,4
O3C BocTtoka H 58425
0

MBT

5000 10000 15000 20000 25000 30000 35000 40000 45000 50000

PucyHok 1.2 — CTpykTypa yctaHoBneHHon mowHoctn TOC O3C Poccumn

Ha 01.01.2016
YcTaHoBneHHass MowHocTb T3C  M30nMmMpoBaHHO

paboTatowmx

panoHOB MU

aHeprocucteMm Cnbupu n [lanbHero Boctoka coctaBnseTt nopsaka 3313 MBT, B Tom vncne:

— KamuaTtckoro kpas — 447,8 MBT;

— MaragaHckon obnactu — 324 MBT;

— YykoTckoro aBToHOMHoro okpyra — 108,5 MBT;
— CaxanuHckon obnactn — 653 MBT;
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— Pecnybnuku Caxa — Axkytna — 554,4 MBT;

— Hopunbcko-Tanmblipckas aHeprocuctema — 1235 MBT.

KpynHenwmmn TOC, paboTarowumm B M30MMPOBAHHbBIX paviOHax U 3Heprocucremax,
ABNAIOTCA:

— Hopunbckue T3OU-1, TOU-2 n TOU-3 cymmapHoOM ycTaHOBNEHHON MOLLHOCTbIO
1235 MBT (ocHOBHOE TOMMAMBO — ras);

—  fHkytckaa NlPOC — 368 MBT (oCHOBHOE TONNMBO — ras);

— CaxanuHckaa N'POC- 300 MBT (ocHOBHOE TOMMAMBO — Yrosb);

— Kamuatckne TOU-1 n TOU-2 cymmapHom yctaHoBReHHOW mowHocTblo 395 MBT
(ocHoBHOE TOMMMBO — MaayT/ras);

—  HOxHo-CaxanuHckasa TOU-1 — 225 MBT (ocHOBHOE TONNMBO — ras/yronb);

— ApkaranuHckaa N'P3C — 224 MBT (ocHOBHOE TOMMANBO — Yrosb).

[eueHTpann3oBaHHyO 30HY 9HeprocHabxeHus Poccumn npeacrasnsawoT
anekTpoctaHumn, pabotawowme B 41 3ATO, Haxogawmxca Ha Tepputopum 22 cyObEKTOB
Poccuiickon depepaumm (B T.4. Ha Tepputopumn 18 obnacten, 3 kpaes, 1 pecnybnukn).
MepeveHb 3ATO 1 pacnonoXeHHbIX Ha UX TEPPUTOPUAX HACENEHHbIX MYHKTOB YTBEPXAeH
lMocTaHoBneHnewm lNpasutensctea Poccuinckon denepaumm ot 05.07.2001 Ne 508 [16].

1.2.2 CtpykTypa reHepupyrowmx mowHocten TOC no BMaam tonnmea

Mo coctosHMo Ha 1 4qHBaps 2016 r. ycTaHOBMEHHasi MOLLHOCTb TenoBbIX
9MEKTPOCTaHUMI LEeHTPpann3oBaHHOM 30HbI 3HeprocHabxeHna coctaBuna 161,3 mnH kBT, B
Tom umcne TAC EBC Poccum — 160,2 mnH kBt; TOC um3onmpoBaHHO paboTarowmx
sHeprocuctem — 2,9 MnH KBT. MNogpobHasa cTpykTypa reHepupyowmx mowHocten TAC ¢
pasbuekon no KOC/T3L n Bngam Tonnuea npeacraesneHa B Tabnuue 1.4

Ha pucyHkax 1.3 — 1.5 npegcraBneHbl CTPYKTYpbl reHepupyrowmx mowHocten KOC n
T3L, ¢ pasbuekon no napameTpam, cocTaBy 060pyaAOBaHUA U BUAaAM TONMMBa.
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Tabnumua 1.4 — CTtpykTtypa reHepuvpytowmx mowHocten TOC Poccum no Bugam tonnmea
(ueHTpanusoBaHHas 30Ha aHeprocHabxeHus ) Ha 01.01.2016

YcTaHoBneHHas

Kon-Bo,

a3 + xungkoe Tonnueo

TBepaoe TonnneBo

B3 u ap.

YctaHoBneHHas| Kon-Bo, |YcraHoBneHHasi| Kon-Bo,
MoLuHocTe, MBT| - e MoLlHocTb, MBT| ea. |mowHocTb, MBT en.

T3C, Bcero 161285,9 2249 105598,1 1510 55687,8 739
MCyY 24 Mlla 44103,0 120 31414,0 83 12689,0 37
MCY 13 Mlla 70670,6 680 40637,3 403 30033,3 277
MCY 9 MlMa n meHee| 22626,8 985 9661,3 560 12965,5 425
nry 17648,0 74 17648,0 74 — —
rmy 5896,2 226 5896,2 226
Mpoune* 341,2 164 341,2 164 — -

K3C, Bcero 71014,7 536 45616,0 382 25398,7 154
MCY 24 Mlla 38079,0 96 26110,0 62 11969,0 34
MCyY 13 Mrlla 20123,3 107 9688,3 50 10435,0 57
MCY 9 Mlla n meHee 3792,0 87 797,3 24 29947 63
nry 6614,0 18 6614.,0 18 — —
rmy 2105,2 85 2105,2 85
MNpoune 301,2 143 301,2 143 - —

T3, Bcero 90271,1 1713 59982,0 1128 30289,1 585
MCY 24 Mlla 6024,0 24 5304,0 21 720,0 3
MCY 13 Mlla 50547,3 573 30949,0 353 19598,3 220
MCY 9 MlMa n meHee 18834,8 898 8864,0 536 9970,8 362
nry 11034,0 56 11034,0 56 - -
rmy 3791,0 141 3791,0 141
[Mpoune 40,0 21 40,0 21 — -
MpymeyvaHue:

*TNpoune — pgusenbHble reHepaTopbl (O3C), rasonopwHeBble arperathbl ([T1A), neTaHgepreHepaTopbl (OFA),

28,3%

urcy 24 MMa

CY 13 MMa
urcy 9 MMa u meHee BT + MY

E Mpoune

53,6%

PucyHok 1.3 — CTpykTypa reHepupyowmx moLiHocten KOC ¢ pasbuekor no napameTpam u
cocTtaBy obopyaoBaHus
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20,9%

56,2%

271CY 24 MMNa =CY 13 MMa s5MCY 9 MIMNa 1 mexee
BT + 00y = [lpoune

PucyHok 1.4 — CTpykTypa reHepupyoLwmx MmoLuHocten TOL, ¢ pa3buBkon no napameTpam u
cocTtaBy obopynoBaHus

TOLU yronb K3C ras
19% 28%

T3L ra3
37%

K3C yronb
16%

PucyHok 1.5 — CTpyKTypa yCTaHOBMNEHHOW MOLLHOCTM ¢ pa3buskon no KOC/TAL n Bugam
Tonnvea

Hwxe npeacraBneH NporHo3 notpebHocTn B opraHndeckom Tonnmee TOC ESC Poccun
ONA BapuaHTa pasBuUTUS TEHEpPUPYIOLWNX MOLLHOCTEW C Y4eTOM BBOAOB reHepupyroLmnx
MOLLHOCTEN U MepOonpusaTUIA NO BbIBOAY U3 SKCNyaTauuun, MogepHU3aunm, peKoHCTPYKLNN 1
nepemMapKMpoOBKE C BbICOKON BEPOATHOCTbIO peanu3aumu, npegycmoTpeHHbiM B Cxeme u
nporpamme passutua EguMHOM 3HepreTudeckon cuctembl Poccum Ha 2016 — 2022 roapl
(npuka3 MuHaHepro Poccum oT 1 mapta 2016 r. Ne 147.) [17]

Mpn onpegeneHun nOTPeOHOCTU SNEKTPOCTaHUMA B pasfnnyHbIX BuAax Tonnuea
YUuUTbIBannCb pexummbl paboTbl TOC, XapakTepucTuku LEeWCTBYHOLWEro W BBOAMMOIO
obopyaoBaHus, Buabl ycTaHoBreHHoro ans TOC Tonnuea, CywlecTBylLlEe COCTOSIHWE
TONNMBOCHaOXeHMS.

OueHka noTtpebHoctn TOC ESC Poccum B opraHMyeckom Tonnvee copMypoBaHa
MCXOAS U3 HamevyaeMblX YPOBHEW NpOoOu3BOACTBA 3MEKTPUYECKON 3HEpPruvM U npvBedeHa B
Tabnuue 1.5.
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Tabnuua 1.5 — lMNpounsBoacTeo anekTpudeckon aHeprum Ha TOC ESC Poccum B 2016-2022

rogax
NMPOIrHOS

2016 2017 | 2018 | 2019 | 2020 | 2021 2022
Beipabotka anekTpuieckon | 677 nq | 66 55 | 653,32 | 655,72 | 657,29 | 662,30 | 663,05
aHepruu, mnpa.kBT.4
BbipaboTka anekTpuyeckon
3HeprMm npu manoBoaHbIX | 677,09 | 678,11 | 669,03 | 671,43 | 673,00 | 678,01 | 678,76
yCcrnoBusax®, Mnpa.kBt.uy

MpumeyaHwue:

* - BapMaHT C rapaHTUpOBaHHOM BbipaboTkon Ha FOC Cubupun n Boctoka npu ManoBOAHbIX YCITOBUSIX.

N3meHeHne noTpebHocTM B opraHndeckom TonnmBe TOC ESC Poccum ans
paccmMaTprMBaeMoro BapuaHTa npeacrtasneHo B Tabnuue 1.6.

Tabnuuya 1.6 — NMotpebHocTb TOC ESC Poccun B opranndeckom Tonnmee B 2016-2022 rogax

NPOrHO3
2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

MNotpebrocts TIC B 287 274 |281 959|277 806|278 702|279 338|280 881|281 230

TOMJNMBE, ThIC. T Y.T.

U3 HUX: ras 204 090 |203 837|201 403|202 162202 016|202 993|202 947
HedTETONIMBO 1504 1464 | 1436 | 1446 | 1465 | 1468 | 1471
yronb 71475 | 66 569 | 64 929 | 65 055 | 65 796 | 66 349 | 66 735
MpoYee TonnMBo 10206 | 10088 | 10037 | 10 039 | 10 061 | 10 071 | 10 078

MotpebHocte TIC B 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0

Tonnmee, %

N3 HMX ra3 71,0 72,3 72,5 72,5 72,3 72,3 72,2
HedTeTONNMBO 0,5 0,5 0,5 0,5 0,5 0,5 0,5

yronb 24,9 236 | 234 | 233 | 23,6 | 236 | 237
npoyee TONSIMBO 3,6 3,6 3,6 3,6 3,6 3,6 3,6

CTpyKTypa TonnmBa Ha BeCb paccmaTpuBaemblvi nepuog He meHsieTcs. Npu atom gons
rasa coctasnsieT 71-73%, yrmns — 23-25%, HedpTeTonnmMea 1 npo4vero tonnuea — meHee 5%.
MporHo3 notpebHocTn TOC B pasnuuHbiX Buaax opraHumyeckoro Tonnmea no O3C

npueeaeH B Tabnuue 1.7.
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Tabnuua 1.7 — lMotpebHocTb TOC B opraHmyeckom Tonnmee no OBC B 2016-2022 rogax,

ThbIC. T Y.T.
03C loabl Pacxopn B TOM Yyucne
YCITOBHOIO a3 Hedpte- | Yronb | lNpoyee
TOMNuBaA, TOMNIMBO TONNMBO
BCEro
O3C CeBepo-3anaga | 2016 23805 18899 786 2139 1980
2017 23927 18990 789 2172 1976
2018 24056 19185 787 2109 1975
2019 24194 19127 798 2296 1973
2020 24239 19095 802 2367 1975
2021 24245 19102 802 2366 1975
2022 24188 19045 802 2365 1975
0O3C LeHTtpa 2016 59306 51968 127 3704 3507
2017 58494 51774 88 3120 3512
2018 56357 49896 87 2863 3511
2019 56388 50014 87 2773 3514
2020 55721 49431 88 2684 3519
2021 55429 49172 87 2649 3520
2022 55231 48999 87 2625 3520
0O3C CpegHen Bonrn | 2016 27908 27707 126 0 75
2017 28104 27903 126 0 75
2018 28288 28100 125 0 63
2019 28432 28245 125 0 63
2020 28438 28249 125 0 63
2021 28434 28246 125 0 63
2022 28459 28271 125 0 63
O3C KOra 2016 18830 16083 37 2702 8
2017 18298 15795 38 2456 8
2018 17248 14985 35 2220 8
2019 17161 14981 34 2138 8
2020 17066 14905 34 2119 8
2021 17350 15142 35 2166 8
2022 17297 15093 35 2161 8
0O3C Ypana 2016 94456 81197 168 10808 2283
2017 93429 80449 168 10585 2228
2018 91718 80115 148 9268 2186
2019 91741 80224 147 9188 2182
2020 92540 80794 148 9409 2189
2021 93204 81408 149 9454 2193
2022 93334 81536 149 9456 2194
03C Cunbupu 2016 51485 4618 225 44289 2353
2017 47181 4241 209 40441 2290
2018 47665 4484 207 40680 2294
2019 48006 4629 208 40869 2299
2020 48438 4460 221 41450 2307
2021 48740 4491 222 41716 2311
2022 49127 4527 224 42059 2317
O3C BocTtoka 2016 11484 3617 34 7833 0
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OkoHyaHue mabnuuwsi 1.7

03C loabl Pacxon B TOM yucne
YCMNOBHOIO a3 HedTe- | Yronb | lNpouyee
TONNMBA, TONNMBO TONMMBO
BCEro

2017 12527 4685 47 7795 0

2018 12473 4638 47 7789 0

2019 12780 4943 47 7791 0

2020 12895 5080 47 7768 0

2021 13479 5432 48 7999 0

2022 13593 5476 49 8068 0

1.2.3 Bo3pacTHasi CTpyKTypa reHepupymouwero obopyanosanHusa TIC

Poccumu

CocTosiHMe OCHOBHbIX (POHOOB XapaKTepusyeTCs BbICOKUM (PU3NYECKMM U3HOCOM.
K 01.01.2015 cymmapHas MOLWHOCTb TypboarperaToB, NPOAOIMKUTENBHOCTL 3KCNyaTaumm
koTopbix nNpeBbiwaet 30 net, coctasuna noytn 100 MBT nnu cebiwe 60 % MOLIHOCTU BCero
napka reHepupytowero obopyaoBaHuss T3C. T[lpu 3TOM CcymMmapHasi MOLLHOCTb
TypboarperatoB crapwe 60 net coctaensieT cebiwe 4 BT, a X KOMYeCcTBO npeBbillaeT
160 en.

MogpobHass Bo3pacTHas CTpykTypa TypbuHHoro obopygosaHus TJIC Poccun ¢
pasbuekon no KOC/T3OL n Bugam Tonnuea, npeacraBneHa Ha pucyHkax 1.6— 1.7.

MBT
14000 13443
Cermte 45 I BT
_ KOHIESHCAIOHHOIO
12000

(K3C) obopymoBaHus

5 %
(mm oxoino 65 %) uMeeT 10092 0355

10000 - 30 u Oomnee neT
SKCIITYATAHH 345 _—
8000
6248
6000
4000
2000 1820
942 30
3512 127
. -

ceeine 70 or 60 mo 70 ot 50 1o 60 ot 40 mo 50 ot 30 mo 40 ot 20 mo 30 ot 10 no 70 MEHee 10
TeT et JIeT neT JeT et TeT et

= K3C (ras + ®umKoe TOIUIHBO) EK3C (TBepmoe TOINIIEO)

PucyHok 1.6 — BospacTHasa cTpykTypa reHepupyowmx mowHocten KOC Poccuun, MBT
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MBt 15919
16000 14592
o Houtn 55 TBt i
14000 +—| xoremepammonnoro (T23II)
oSopynoBaHus (IITH OKOIO
12000 —| 60 %) mveet 30 u Gonee 11045
JIET IKCIITyaTaIn
10000 +— <550
8000 7295
6000 5443
4364
4000
2000 10271193
411403
0 = T T T T T T
cepimre 70 o1 60 mo 70 o1 50 mo 60 o140 10 50 or 30 m0 40 or 20 1030 or 10 M0 20 Mmenee 10
IeT IeT neT IeT JeT JeT JeT JeT
= T3] (ras + #AIKOe TOIUIHED) ® T3I] (TRepmoe TOITIEO)

PucyHok 1.7 — BospacTHasg CTpykTypa reHepupyoLwwmx mowHocten T3L, Poccun, MBT

1.2.4 TlokasaTtenu 3HepreTnyeckon 3pheKTUBHOCTM NO rpynnam

ycTaHoBrieHHoro obopyaosaHua TOC

OCHOBHbIMM NoOKa3aTeNsaMn, xapakTepuayoLwmnmm aHeproaddektTmeHocTb pabotel TOC
ABNATCA yAernbHble pacxobl YCMOBHOMO TOMMMBA Ha OTMYCK 3MIEKTPUYECKON U TENSIOBON

QHEpPrunn.

AvHamuka cpenHero ygernibHoro pacxoga tonimea Ha OTMYyCK SﬂeKTpMLIeCKOVI QHEPIrnn

Mo oTpacnu nokasaHa Ha pucyHke 1.8.
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YpenoHbIi pacxod YCNOBHOrO TONNKBA Ha 0TNYcK 3NeKTpHYeckoi
aHepriu (nponopuMoHanbHbIi METOR), s

hakTHYBCKIE NOKAZATENW | LUBNEBBIE NOKAZATENM

i 336.0
334
T erN3308 I
3335 3-) b5 4 — I
3294 |
3213 i
— 13178
3108~ 3141
i T —
3166 w3100

1

! 31 2?‘-"""-.._
I ane.o
|

2004 2006 2008 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

PucyHok 1.8 — YaenbHbI pacxof YCIOBHOMO TOMSMBa Ha OTMNYCK 9NEKTPUYECKON SHEPTnn
(nponopunoHanbHbIn MeTog), r/kBT 4 [18]

Hanbonee acddekTmBHbIM 060pyaoBaHnem aensatTcs MY, HanmeHee adpdekTnBHbIE
nokasatenu y TAC ¢ napameTpamu ceexero napa go 90 krc/cm?.

CpeoHuin yaenbHbIA pacxod YCNOBHOrO TOMAMBA Ha OTNYCK Tenfa no oTpacnu
coctaBun 145,1 kr y.1./Tkan. HanmeHbwnin ygenbHbIN pacxod YCNOBHOrO TOMMMBA Ha
oTnyweHHoe Tensno Ha MIY-TOU. Hanbonbwun —y TOC ¢ napameTpamm ceexero napa o 90
krc/cm? — 191,7 kr y.1./Tkan, yto B 1,5 pasa xyxe yem y MNry-T3L.

1.2.5 Xapaktepuctuka CUCTEMbI LeHTpanu3oBaHHOro
TennocHab6xeHna Poccumn

Xapaktepuctmka cuctembl TennocHabxeHust Poccun [19].

Poccunckass cuctema UEHTpPanmM3oBaHHOIO TennoCHabXeHna SABNSeTcs caMown
bonbwon B mupe. Ha gonto Poccumn npuxoantcsa oo 45 % MMpOBOro LIEHTPann3oBaHHOMO
Npon3BOACTBa TEMMOBOW 3HEpPrun. Tennosas 3Heprusi Npou3sBoauTca Ha 12 MNH eguHuu
NHOMBUAYaAlNbHbLIX TENSIOreHepaTopoB M TENNOYTUNN3aLMOHHbBIX YCTaHOBOK. B Poccuickon
denepaumm LeHTpanmM3oBaHHbIM TeNIOCHabXXeHneM ansa Hyxa otonneHms obecneyeHo go 81
% KunuwHoro oHOa, a ropavYen BOAOW M3 CUCTEM LIEHTPaniM30BaHHOIO ropsa4vero
BOAOCHabxeHus — go 64% HaceneHuns Poccun. Ha npomsBoACTBO TEMNSIOBOW 3HEPruv Ans
cucTeM TennocHabxeHusa pacxogyetca Ao 255 mnH 17 y.7, unn 33 % oT Bcero notpebnenns
nepBuyHon 3Heprum B Poccun. Ha uenu npousBoacTBa TEMNSIOBOM 3HEPIrUM  E€XErogHo
pacxoayetca Ao 190 mnpa. m3 npupogHoro rasa, Yto coctaenset 41 % OT cymmapHOro
notpebneHna rasa B Poccuinckon depgepaumn. B TonnuMBHOM  GanaHce cuUcTeM
TennocHabxeHna gona npupogHoro rasa gocturaet 50 %.
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B ropogax ¢ pacyeTHoun TennoBoun Harpyskon 6onee 500 kan/yac oyHKLMOHMPYIOT, B
OCHOBHOM, CBEPXKpPYrnHble?) n kpynHbie®) LeHTpanM3oBaHHble TennoguKaLnoHHbIE CUCTEMbI
TennocHabxeHnsa (Ha 6ase TOL, obwero nonb3oBaHus). VX gons B CyMMapHOW TennoBown
Harpyske notpebutenen TennoBon aHeprum coctasnseT okono 70 % (cm. Tabnuuy 1.8). Ha
TeppuTopuax Poccum ¢ HeaHauUTENbHOW NMOTHOCTbLIO HAcenNeHns, PYHKLMOHMPYIOT cpeaHue?)
n wmanbie® cuctembl TennocHabxewuss Ha 6asze HeboOnMbLUMX W, Kak MNpasuno,
ManoaEKTUBHBIX MyHULMNANbHBIX WX NPOMbILMEHHbIX KOTEMbHbIX. Ha gonto Takux
cuctem npmxogutca ao 30 % npousBogmmon TensioBon aHeprum n 6onee 35 % GOLKETHBIX
CpefAcTB, HanpaBnsieMbIX Ha (PUHAHCMPOBAHME CUCTEM TEMSIOCHAOXEHUSA U UX NMOAFOTOBKY K
3nme.

Tabnuua 1.8 — CTpykTypa TennoBbIX Harpy3ok B ropogax Poccun

CymMmmapHas pacyeTHas
TennoBas Harpyska, Menee 100 | 100- 500 | 500-1000 | 1000-3500 |Bonee 3500

kan/4
KonnyecTtBo ropogos 2345 528 95 74 36
Honsa B cymmapHou 12% 18% 10% 21% 39%

TENSI0BOW Harpyske

1.3 O606LUeHHble 3Konornyeckue nokasarenm TAC

1.3.1 BbIOpoCbI 3arpAsHAOWMUX BellecTB B aTMoccepy

BanoBbie BbIOpOCHI 3arpsasHsoWmMX Bewects TOC oTpacnum 3nekTpo3HepreTMka 3a
nepuopg ¢ 1990 roga no 2015 rog npeactaeneHsl B Tabnuue 1.9 n Ha pucyHke 1.9, yaenbHble
BbIOPOCHI 3arpsi3HAIOLLMX BELLECTB 3a YKa3aHHbIN nepuog B Tabnuvue 1.10 1 Ha pucyHke 1.10.

Tabnmuya 1.9 — Banosble Bblbpockbl 3arpasHswowmx Bewects T3OC  oTpacnu
9NEeKTPO3HepreTnka, MrH. T.

1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 [2015
Bbibpocsbl
3arpAZHAIOLLIAX 715 | 46 3,40 | 302 | 292 | 271 | 279 | 250 | 2,45 | 2,35
BellecTB
B TOM 4Yucne:
sona TBEpAoro 242 | 138 | 1,02 | 092 | 090 | 0,80 | 0,77 | 0,69 | 0,66 | 0,59
TonnmBa
[MOKCHA, Cepbl 312 | 2,05 | 144 | 119 | 112 | 1,04 | 112 | 099 | 0,97 | 0,97
oKCUZbI a30Ta 161 | 1,17 | 094 | 091 | 0,89 | 0,86 | 0,909 | 0,82 | 0,82 | 0,80

2 noTpebneHue Tennosol aHeprum 6onee 10 mnH Mkan B roq

3

)

) noTpebneHue Tennosol aHeprum ot 2 o 10 mnH kan B roa
4) noTpeGneHune Tennosoi aHeprim oT 0,5 4o 2 MnH kan B roa

)

5 notpebnexue Tennosol aHeprum meHee 0,5 mnH kan B rofa
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Tabnmua 1.10 — YpgenbHble BbIOpOCHI 3arpssHsOWmMX BewectB TAOC oTpacnu 3nekTpo-

SHepreTuka, KriT y.T.

1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
3ona TBepAoro 2423 | 18,43 | 14,1 | 13,11 | 11,63 | 11,42 | 10,23 | 10,2 | 9,74 | 843
TonnmBa

[wnokeng cepbl Ha

cepocogepxallee 21,76 | 19,95 | 16,5 | 13,66 | 13,63 | 14,11 | 14,45 | 14,45 | 14,03 | 13,49
TONMMBO

Okcmpel asotaha | 4 ga | 435 | 387 | 323 | 335 | 325 | 336 | 314 | 325 | 324
BCe TOonJnmBO

3a nocnegHve 25 neT BanoBbI BbIOpOC 3arpAsHsowmx BewectB TAC oTpacnu
cokpatuncsa B 3 pasa (¢ 7.15 mnH. T B 1990 r. go 2.35 mnH.T B 2015 1.). B HacToswee Bpems
abconoTHoe 6GonbwnHcTBOo TAC obecneunBatoT cobntogeHne npenenbHo-4OMYyCTUMbIX
Bbl6pocos (MOB) B atmocdepy.

3HaunTenbHOE yMEeHbLUEHNE HEraTUBHOIO BO30ENCTBUSA OOBLEKTOB 3NEKTPO3IHEPreTUKN
Ha OKpyXatoLLyto cpeqy obycrnoBneHo, B TOM YUChE:

—  CyLLeCTBEHHbIM COKpalleHnem notpebneHuns xugkoro tonnmea (C 42,4 MAH T y.T. B
1990 r. po 2-3 MnH. Ty.T. B 2015 1.);

— BHeOpeHWeM KOMMJeKkca TEXHOMOrMYecKnx Mep nodaBfeHus OKCUOOB a3oTa Ha
kotnax TOC;

—  yBEINIMYMEHWEM AOMN CXKUFaHUSA 3KOSTIOMMYECKM YMCTOro ra3oobpasHoro Tonnmea Ha
T3C;

— BHeapeHueM Ha TOC coBpeMeHHOro 30n0ynaBsnueatoLLero obopyaoBaHus;

—  LUMPOKMM BHEeApeLInem KOMOBWUHNPOBAHHOM naporasoBoll  TEXHONOrMu
NPOM3BOACTBA SHEPIUN.

MJH. T

1990 1995 2000 2005 2010 2011 2012 2013 2014 2015

—8—-CymmapHbIi BbIGpoc 3B

30MaTBepaoroTonnuea —B-auoKcuacepbl ——OKCUAbla3oTa

PucyHok 1.9 — Bbibpochl 3arpsasHaowmx Bewects TOC oTpacnun anekTposHepreTmka

20




UTC 38-2017

25

20

1445

15 03— 4340

KITY.T.

10,2
9,74

10 —T

8.43

5
483
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3,23 336 3,25 3,36 314 3,25 3,24

0 -+ T T T T T
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—#—-3ona TBEpACTro ToNnWBea (ToNnWBo -yronb)—8—OuoKcua cepbl (TONMWBO: YIonk + MasyT)
OxkcuablasoTa (BCe TONNUBO)

PucyHok 1.10 — YaenbHble BbIOpochl 3arpsasHsowmx sewects TAOC oTpacnum
3M1IEKTPO3HEepreTmka

AHanna otpacnesoun ot4yeTHocTn 3a 2015 r. nokasan:

1) Jonsa BanoBbIX BbIOPOCOB 3arps3HSAOWNX BeWeCcTB B aTMocdepy OT CyMMapHbIX
BblbpocoB TOC oTpacnu anekTpoaHepreTuka Poccum coctaBnseT:

— yronbHbIX TOC — 83 % (2028013 1) cm. Tabnuuy 2.2;

— ra3oBblx TOC — 16 % (392626 T) cm. Tabnuuy 3.3;

—  MasyTHbix TOC — 1 % (27389 T) cm. Tabnuuy 4.3.

2) OcHoBHas Macca BanoBblx BblbpocoB 3B (cBbiwe 70 %) NpuxoanTca Ha KpynHble
yronbHble N MadyTHble TOC yCTaHOBMEHHOW 3NIEKTPUYECKOM MOLLHOCTLIO Bonee 250 MBT,
aonsa kotopbix coctaenseT csbiwe 90 % yCTAaHOBNEHHOW MOLLHOCTU BCEX YrONbHbIX W
Ma3yTHbIX TOC oTpacnu anekTpoaHepreTuka Poccum.

[MpoBeAeHHblIE  OLEHKM  MpPUMEHSieMblX B POCCUWCKOW  3HepreTvke  BUOOB
9HepreTMYeCcKnX TOMMAMB NoKa3anu, YTo Macca 3arpasHsLWmnX BewecTs, obpasyowmxca npm
CKUraHum 1 TOHHbI YCrOBHOro Tonnmea (T Y.T.) ra3a COCTaBnsieT OKOMo S Kr/T y.T., a npu
cxuraHum 1 T y.T. )Xngkmx Tonnue 1 yrnsa — B 60 pa3 6onbLue, okono 300 Kr/T y.T.

Takum obpasom, npMBeaeHHbIE AaHHbIE MOKa3blBAlOT, YTO 3HAYUTENBHOE HEraTMBHOE
BO3AENCTBME IMEKTPOCTaHUMIA OTpacnnM Ha OKpYXatlollyld cpedy OKasblBalT KpyrHbIe
yronbHble 1 Ma3yTHble TAC yCTaHOBMNEHHOW 3MEKTPUYECKON MOLLHOCTbLIO cBbilwe 250 MBT.

Ncxoos M3 cyLecTBEHHO pasriMyHbIX 3KONOrMYECKUX XapaKTePUCTUK TBEPAbIX U KUOKNX
BMAOB TOMNMBA NO CPABHEHUIO C ra3oM cyMTaemM OBOCHOBaHHbIM OTHeceHue K obbekTtam |
kateropun TOC yCTaHOBMNEHHOW 3MEKTPUYECKOM MOLHOCTbIO cBblwe 250 MBT,
MCNONb3YoLLME B KA4ECTBE OCHOBHOIO TBEPAOE WUNN XKUAKOE TOMMMBO.

1.3.2. COpoOChbI 3arpA3HAKLWMX BElWeCTB B BOAHbIE O0BLEKTbI

BoagencTteue Ha rugpocdepy npm akcnnyataumm TOC xapakTepuadyeTcs:
— W3MEHEHMEeM €eCTeCTBEHHOro MartepuanbHoro 6anaHca BOAHOW cpedbl nog
BO34encTBmem 3abopa 6onbLnx 06 bEMOB BOAbI;

21



UTC 38-2017

— obbemamu C6pOCOB 3arpAa3Harwwmnx Bewecte M U3MEHEeHMeM coAepXaHud
3arpA3HALLNX BeleCTB B BOAE NOBEPXHOCTHbIX BOAHbLIX 0bObekToB.

BopnonoTtpebneHune
O6bem 3abopa (M3bATUA) BOAbI TEMMOBLIMU 3NIEKTPOCTAHLMAMN U KOTENbHbIMKU B 2011-

2015 rr. npeactaeneH B Tabnuue 1.11.

Tabnuua 1.11 — 3abop (n3vatune) sogbl TAOC B 2011-2015 rr., Thic. M3

2011 2012 2013 2014 2015
f:‘lgp;';o BORBL BEETO: 1 21 434 821 | 21 433 486 | 20 301 196 | 20 217 766 | 19 513 062
B Tom yucne:
VI3 NOBEPXHOCTHBIX 20 668 410 | 19 795 800 | 18 722 886 | 18 743 597 | 18 000 108
BOAHbIX 0OBbEKTOB
To xe.% 92.76 92.36 92.23 92.71 92.25
VI3 TOpoAcKaro 625603 | 654495 | 605436 | 594798 | 573468
BOOOMNPOBOAA
To xe.% 2.81 3.05 3.05 2.98 2904
VI3 NOAIEMHBIX 86 815 98 694 96 393 105237 | 102 151
NCTOYHUKOB

o He bonee | He bonee | He Gonee

To xe, % 05 05 05 0,52 0,52
oT Apyrux 920525 | 902853 | 876474 | 836255 | 837319
npeanpusaTAn
To xe.% 413 4.21 432 414 429

Kak BuaHO 13 aton Tabnuupbl, 6onee 90% 3abpaHHOM BOAbI MPUXOOUTCA Ha LOMO
NMOBEPXHOCTHbIX BOAHbIX 00beKkTOoB. MonydeHne BoAabl OT APYrnX NpeanpusiTUiA XxapakTepHO
ans TOC He nmetrowmx ceBoero Bogosabopa.

3abop (n3bsATME)

BOAbI

ocyulectBndaeTcda no goroeopamMm BOAOMNOJIb3OBAHUA C

ykasaHuem numuta Bogonotpebnenuna. Hu Ha ogHonm TOC M KOTenbHOW CBEPXIMMUTHOIO
3abopa (M3bATUA) BOOHbIX PECYPCOB HE BbISIBIIEHO.

Ucnonb3oBaHue BoAbI

Mo maHHbIM ['OCyaapcTBEHHOM cTaTUCTUYeckon oTvyeTHocTu (cpopma 2 Tl BOAX03)
NpeanpusTUSA NCNONb3YIOT 3abpaHHyo BOAY Ha NPON3BOACTBEHHbIE, XO351ICTBEHHO-NMUTLEBDLIE
HY>XObl M Opyrve uenu, a Takke nepegatoT 3abpaHHyto BoAy APYrMM NpeanpuaTusam, kak 6es
MCNONb30BaHUS, Tak MU NOCre UCNonb3oBaHMsa (B TOM Yncne ans ounctku). Obuwme ceeaeHus
06 ncnonb3oBaHnn Boabl NpuBeaeHbl B Tabnuue 1.12.

Tabnuua 1.12 — WMcnonb3oBaHue Boabl TAC, Thic. M3

2011 2012 2013 2014 2015
fzgp;';'o BOABI, BCETO, | 51 434 821 | 21 433 486 | 20 301 196 | 20 217 766 | 19 513 062
TMSEOSESOBaHO BOABL | 50 225 174 | 20 385 618 | 19 405 320 | 19 346 885 | 18 615 962

22



OkoHyaHue mabnuypl 1.12 UTC 38-2017

To xe, % oT 3abpaHHON

(3bsTON)

94,36

95,11

95,59

95,70

95,41

B Tom yucne:

Ha npousBoacTBeHHble
HY>XAbl, TbIC. M3

19711189

19 912 427

18 124 419

18 921 303

18 212 050

To xe, % ot
MCNonb30BaHHOW BOAbI

97,46

97,68

93,40

97,80

97,83

Ha xo3ancTBeHHOo-
NUTbEBBIE HYXAbI, ThbIC.
M3

210 996

122 184

117 172

159 601

96 854

To xe,% ot
MCMNonNb30BaHHOW BOAbI

1,04

0,60

0,60

0,82

0,52

MepepaHo gpyrum
npegnpusaTusam 6es
NCNoNb30BaHUs, ThbIC.
M3

1013 433

978 719

943 186

829 035

872439

To xe,
% oT 3abpaHHOM BOAbI

4,55

4,57

4,65

4,10

4,47

MepenaHo gpyrm
npeanpuaTusm nocrne
NCMOSIb30BaHUA, TbIC.
M3

715 266

691 145

745 374

805 634

571192

To xe,% ot
MCMNonb30BaHHOW BOAbI

3,54

3,39

3,84

4,16

3,07

MoTepu npu

TPaHCNOPTUPOBKE, TbIC.
3

M

55 873

54 814

54 824

48 787

44 604

To xe,% ot
MCMNonNb30BaHHOW BOAbI

meHee 0,3

Boga mn3 ropogckoro Bogonposoga v 13 nog3eMHbIX UCTOYHMKOB UCMONb3yeTCs, Kak Ha
XO3ANCTBEHHO-NMUTLEBLIE  HYXAbl  NPeanpuUsaTMA,  Tak W Ha  MPOU3BOACTBEHHbIE
(TexHonornyeckune) Hyxabl (Tabnuua 1.13).

B uensx skoHomum Boabl Ha TAC OencTByOT CUCTEMbI OOGOPOTHOrO M MOBTOPHOIO
BOAOCHabXeHus.

Cuctema 000OpOTHOro BOAOCHAbGXEHMSI — CUCTEMA BOOOCHAOXEHMSs, MpU KOTOPOM
LUMPKYMSLUMOHHAA BOAA UCMNOSb3yeTCAa MHOrOKPaTHO 4SS TeX Xe Lenen 6e3 04NCTKM.

Cuctema nOBTOPHOro BOAOCHADXEHUst — cuctemMa BOLOCHAbXeHUs, Npu KOTOPOK
OTBOAMMAs CTOYHAasi BoAa UCMOMb3yeTcs Nocrne O4YUCTKU ANda ApYrux Lenen.
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Tabnuuya

Mcnonb3oBaHme BoOAbI

BogocHabxeHua TAC B 2011-2015 rr., Tbic. M3

UTC 38-2017

B cuctemMax OBGOPOTHOrO M MOBTOPHOIO

2011

2012

2013

2014

2015

Micnonb3oBaHO BOAbI B
cuctemax obopoTHOro
BOOOCHaDXeHUs, TbIC.
M3

56 691 338

53 850 116

48 450 440

49 724 024

47 338 571

Vcnonb3oBaHoO BOAbI B
cucTeMax NoBTOPHOro
BOAOCHAa0XeHUs, ThIC.
M3

1565710

1247 582

869 200

903 035

1690 876

MotpebHocts TAC B
BOE

80 537 878

76 531 184

69 619 795

70 843 742

68 541 477

Hons notpebHocTn B
BOAE ,
yAOBMeTBOPSIEMOM 3a
CYeT CUCTEM
0BOpOTHOrO M
NMOBTOPHOrO
BOAOCHabxeHus1, %

72,3

72,0

70,8

71,5

71,5

BooootBepeHue

O6bembl BOOOOTBEAEHUA B NOBEPXHOCTHbIE BOAHbLIE 006beKTbI npencrtaBrnieHbl B

Tabnuue 1.14.

Tabnuua 1.14 — BogooTBeaeHMe B NOBEPXHOCTHbIE BOAHbIE OO BEKTDI

2011 2012 2013 2014 2015
OTBeneHo B
MOBEPXHOCTHBIC 19 504 549 | 18 541 528 | 19 177 076 | 18 530 822 | 17 577 941
BOAHbIE OOBEKTHI,
ThbiC. M3
B Tom yncne:
HOPMATVBHO-IUCTLIX | 1o 157 550 | 17 754 437 | 17 732 464 | 17 337 587 | 16 046 107
6e3 oUnCTKY, ThiC. M3
To xe, % 94,48 95,75 92,47 93,56 91,29
Hopmatvero- | g3 903 59 370 66 328 56 061 52 797
OYMLLIEHHBIX, ThIC. M
To xe, % 0,32 0,32 0,35 0,30 0,30
3arpsi3HEHHbIX
HEeAOoCTaTOYHO 130 653 160 950 171 811 169 074 162 496
OYULLEHHBIX, TbIC. M3
To xe, % 0,67 0,87 0,90 0,91 0,92
Sarprsterhbix bes 857110 | 546638 | 1188348 | 1200085 | 1283652
O4YNCTKU, TbIC. M
To xe, % 4,39 2,95 6,20 6,48 7.30
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1.3.3 3onownakoBbie oTXxoAbl

[aHHble No AnHamuke O6p83088HI/IFI M NCNOJIb30OBAHUA 30J10WITaKOBbIX OTXO0O0B

npencrasneHsbl B Tabnuvue 1.15 n Ha pucyHke 1.11.

Tabnuua 1.15 — [JuHamuka obpasoBaHna 1 UCNOMb30BaHUSA 3onoLnakos B nepuog ¢ 1990 no
2015 roabl, MIH. T.

1990 | 1995 | 2000 | 2005 | 2010 | 2011 |2012 | 2013 |2014 | 2015

Obbem

oBpasoBaHus | 38,8 | 27,7 | 245 | 21,39 | 26,72 | 2593 | 2524 |22.34 | 2474 | 21,32
31O

VIcnone3oBako |/ o | 4 as | 67 | 447 | 284 | 629 | 551 | 404 | 729 | 579
3O, Bcero

Ob6bemM ncnonb3oBaHUsA 30M10LLNAKOBbIX OTX0A0B Konebdancsa no rogam ¢ 2,84 MnH. T B

2010 r. go 5,79 mnH. T B 2015 r. OcHoBHble HanpaBneHus ucnonb3doBaHuna 3LLUO: oTcbinka

namb

30/0LLMAKOOTBANoB, PEMOHT U CTPOUTENbCTBO [OPOr, MNaHUpOBKa TeppUTOPUA,

nob6aBkM Npy NPON3BOACTBE CTpoMMaTepmanos (LeMeHTa, Kupnuya, wnakobnokoB, A4encToro
G6eToHa n 1.M.).

MIOH.T

40 -

33

30 -

10 -

67 7.29

1990 1995 2000 2005 2010 2011 2012 2013 2014 2015

=8 0O6kem obpasosanms 3LLIO =—4—006wemucnonsaosadna 3O, Bcero

PucyHok 1.11 — [duHamuka o6pa3oBaHus 1 UCNOSb30BaHUSA 30510LLMIAKOB
B nepuog ¢ 1990 no 2015 rogbl
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1.3.4 AkycTuyeckoe Bo3aencTeme (Luym)

NcTtouHukamm wyma npu pabote TOC aBnaoTcS:

—  CUCTEMbI TPAHCMOPTUPOBKM YIS U yriepasmorisHoe 060pya0oBaHuE;

— WyM WK3ny4Yaembld U3 YCTbEB [ObIMOBbIX Tpyb, BO34yx03abopoB AYTbEBbIX
BEHTUNATOPOB, OT KOPMYCOB TArogyTbeBOro 06OpyAoBaHUS, OT ra3oBO3A4YLUHbIX TPAKTOB,
KOMNpeCccopHOU, TpaHcopMaTopos, oT 3gaHun TOC, rpaaupeH , 'PI1, razonpoBoaos;

— WwyM OT TypbuH, OCOBGEHHO ra3oBbiX, KOTMOB, PeAYKUMOHHO-OXNaAnUTEmNbHbIX
yCTaHOBOK, HACOCOB, AeadpaTopoB, NApONPOBOAOB, CUHXPOHHBIX KOMMEHCATOPOB, MPUTOYHO-
BbITSDKHON BEHTUNSALMN.

Hanbonee cunbHbIM NCTOYHUKOM LLIYMa siBRisieTcsl cOpoc napa B atMmocdepy.

Lym wn3nyyaembii OT BbICOTHOIO MCTOMHMKA Marno CHWXaeTCs eCTEeCTBEHHbIMWU U
MCKYCCTBEHHbIMK NpensaTcTBuMAMMK. LLlym OT aHepreTMyeckmx rasoBo34yXONpoOBOAOB MUMeEeT
TOHamnbHbIE COCTaBNAKOLWME B CMEKTpe LiymMa M u3nyyaeTcsa OT Cpe3oB ObIMOBbIX Tpyb C
60nbLION BbICOTHI.

[MpeBbiweHne [OMYyCTUMbIX HOpM And paboymx 30H MO YPOBHIO 3ByKa npu paboTte
pasnuyHoro obopygoBaHus TAC no pesynbTaTtaM M3MEPEHUA Ha paccTosHuM 1 meTpa
cnegywulee:

— aBapwuiHble cbpockl napa B atmocdepy — 36-58 abA,;

— MepekniYaTenu OTKPbITbIX pacnpeaenutenbHbix ycTponcts (OPY) —po 40 abA,;

— naposble TypbuHbl — o 20 gbA;

—  TAroayTbeBble MawuHbl — 5-15 oBA;

— PepnykumoHHo-oxnagutenbHble yctaHoBkn (POY) — 28-32 obA;

— rpagupHn — oo 7 obA;

—  TpaHcdopmaTtopbl — 0 5 AbA;

— yrnepasmornbHoe obopygoBaHve — 7-21 oBA;

— ['PlMN— 20-25 gbA;

— Hacocbl — 9-17 gBA;

— Komnpeccopa — 6-15 abA;

—  KoTnbl— Ao 9 abA.

OHepreTuyeckoe obopyaoBaHue npu paboTe B pacyeTHbIX pexumax Bo3byxaaeT
NMOCTOSIHHbIN LUMPOKOMNOSTOCHBIN M HENOCTOSIHHBIN, KONEBNIOLWMICA BO BPEMEHM LLYM
C HenpepbiBHbIM CMEKTPOM B OKTaBHbIX MOfiocax CoO CpeaHereoMeTpuyeckuMy 4actotamm
31,5, 63, 125, 250, 500, 1000, 2000, 4000 n 8000 Iwu.

B aBapumHbIX cuTyauusix, CBsI3aHHbIX C Bblbpocamu napa B atMmocdepy, nnm npu
cpabaTbiBaHuKn nepekntovatenen OPY, Bo3byxaaeTcss HENOCTOSIHHbLINM NPEPLIBUCTLIN WyM. B
aBapUMHbBIX CUTyauusix, CBA3aHHbIX C 0Opa3oBaHWMEM CBULLEN, BO3OY)XOaeTCcaA TOHalbHbIN
wym. OBopyaoBaHMe MexaHUYecKux MacTepCKMx Bo30YyXaaeT MMMYNbCHbIA U NPEPbIBUCTLIN
Lym.

TexHONorM4ecKknin KOHTPOSb LLyMa OCHOBbLIBAETCS B OCHOBHOM Ha CneayloLeM:

—  MCNONb30BaHME LLIYMOMNOrOLLAKLLMX KOXYXOB MaLLWH;

—  BblIOOP KOHCTPYKLUUI B COOTBETCTBUM C UX YPOBHEM U30NALMM LYyMA U BO3LENCTBUSA
Ha KOHCTPYKUMW 30aHUS;

— obsasaTenbHoe MCnonb3oBaHMe WyMornywmnTenen npu cbpocax napa;
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— UCnofb3oBaHWe LWyMornywuTenen BO BXOAHbIX (BO34yx03abopbl OyTbeBbIX
BEHTUNATOPOB, MECTHON BEHTUNALUKN, KOMNPECCOPOB) N BbIXOAHbLIX KaHanax ( ra3oBblil TPaKT
nocne AbIMOCOCOB, CUCTEM BEHTUIALNN, KOMINPECCOPOB);

—  MCMomnb30BaHWe WyMornyLwmTenen ana cHmkeHms wyma MPri;

—  MCnonb3oBaHWe 3BYKOMOIOLALWMX MaTepmnanos 4515 CTEH U NOTOSKOB;

—  MCMonb30BaHWe N30MsATOPOB BUBpaunn n rubknx coeguHeHun;

—  UCMNOMb30BaHUEM aKyCTUYECKNX IKPAHOB;

— MpPUMEHEeHWe [eTanu3npoBaHHOIO MPOEKTHOrO peLleHus, HanpuMmep, 4ToObl
npefoTBpaTUTb  BO3MOXHOE pacrnpocTpaHeHne LWyma 4epe3 OTBepCTUs Wnu  4Tobbl
MUHUMWN3NPOBATL N3MEHEHWNS AaBneHnst B TpybonpoBoaax.

MNpaBunbHOEe pasmelleHne obopyaoBaHWs B npegenax NpOMbIWEHHbIX MoLWaiokK,
NO3BONSET YMEHbLWUTL Npobnembl OT uanydaemoro obopygosaHuem wyma. BHyTpu 3gaHus
paboune 30HbI AOMKHbI BbITb OTAENEHbI OT LWYMHOro 060pyaoBaHus.

1.3.5 BbI6pOChl NapHUKOBLIX ra30B B 3NIEKTPOIHEpreTuke

B Tabnuue 1.16 u pucyHke 1.12 nokasaHa guHamuka BblbpocoB CO2 TOC oTtpacnu
anekTpoaHepreTmka B nepuog ¢ 2010 no 2015 r. BuaHo, 4TO dhakTMyecKkui BanoBbii BbIOpOC
CO28 2014 2015 rogax He npesblwan 70% oT1 atoro 3Ha4yeHusi B 6aszosom 1990 roay.

B 2015 r. Bbibpocbl aByx Apyrux napHukoBbix raszoB N20 u CHs coctasunu,
cootBeTcTBEHHO: okono 3000 n 7600 T nnn B CO2-3kBMBaneHTe, cootBeTcTBeHHO: 920 n 160
Tbic. T CO2-3kB.

Takum obpasom, BbIbpoc Tpex napHMkoBbIX ra3os B 2015 r. coctaBun 480 mnH T B CO2-
9KB., Npn 3TOM Ha gonto BblbpocoB CO2 npuxogutca 99,78 %, Ha gonto BbibpocoB N20 —
0,19%, Ha ponto CH4 — 0,03 %.

B 2014 r. BeiGpockl rekcadptopmaa cepbl coctaBunu 1160 kr unu B nepecdete Ha CO2-
akBmBaneHT okono 26700 T CO2-3kB., nnu 0,006 % BbIGpocos CO2.

Tabnuua 1.16 — Beibpockl CO2 TOC oTpacnu anekTpoaHepreTuka
2010 | 2011 | 2012 | 2013 | 2014 | 2015
Bbi6pocbl CO2, MIH. T 522 512 521 506 487 | 479
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PucyHok 1.12 — Bbeibpocbl CO2 TOC oTpacnu anekTpoaHepreTmka

O6bembl BoibpocoB CO2 B nepuoa ¢ 2010 no 2015 r. paccunTbiBanucb Mo AaHHbIM
makeToB 52082 «Hdopmaums no Beibpocam napHukoBbix razos (CO2,N20,CH4)» dopma 23k
(otpacneBast) MunaHepro Poccun. Bcero B ykasaHHbIx MakeTax 3a 2015 rog npuBegeHa
nHpopmauma no 362 obbekTam CyMMapHOW YCTAHOBMEHHOMW 3MEKTPUYECKOM MOLLHOCTbIO
147734 MBT.

[Mpun pacyeTax Mcnonb3oBanuch criegyroLune 3HadeHnss KoadpgpuumneHTor ammccumn COz2,
NOfyYeHHbIE MPU BbINOMIHEHUN WMHBEHTapu3auumn BbIGPOCOB NapHuMKoBbIX razos TAC OAO
«PAO «EBC Poccum»sa nepuog 1990-1997 rogax:

1,62 T CO2/T y.T. 4Ns NpMPOAHOro rasa;

2,28 1 CO2/T y.T. oNs MasyTa;

2,76 T CO2/T y.T. AN TBEPLOro TonnmBea.

OueHka BbIbpocoB N20 n CHs4 He npoBogunack, T.K. CyMMapHbIi BbIBPOC ABYX 3TUX
ra3oB 4S9 TENMOBbIX 3NEKTPOCTaHUMIA He NpeBbIWaeT A0Nen npoueHTa OT Macchl BbiIOpocoB
COo..
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Paspen 2 NMpon3BoacTBO 3HEPrum Npu CXXUraHMM KaMeHHbIX U 6ypbIx
yrnen

B tabnuue 2.1 npeactaBneHa CTPyKTypa reHepupyroLWmMX MOLWHOCTEN yronbHbiX TAOC
Poccum (ueHTpann3oBaHHOW 30HbI aHeprocHabxeHund) Ha 01.01.2016.

Tabnmua 2.1 — CTpyKTypa TreHepupylowmx MowHocTen YyronbHelx TAOC Poccun
(ueHTpanusoBaHHasa 30Ha aHeprocHabxeHnsa) Ha 01.01.2016.

TBepgoe Tonnneo
YcTaHoBneHHas MoLWHOCTbL, MBT Kon-Bo, yCTaHOBOK.

T3C, Bcero 55687,8
MNCY 24 MlMa 12689,0 37
MNCY 13 Mla 30033,3 277
MCY 9 MlMa n meHee 12965,5 425

K3C, Bcero 25398,7 154
MNCY 24 Mla 11969,0 34
MNCY 13 Mla 10435,0 57
MNCY 9 MlNa n meHee 29947 63

T3U, Bcero 30289,1 585
MNCY 24 MlMa 720,0 3
MNCY 13 Mla 19598,3 220
MCY 9 MlMa n meHee 9970,8 362

2.1 OnucaHue TeXHONOrM4YecKux npoueccoB

Ha TOC npouncxoant npeobpasoBaHne XMMUYECKON SHEPTMM OPraHMYecKoro TonnmBea B
9NEKTPUYECKYIOD SHEPIMIO U TEnsno, OTNyckaeMoe noTpebutento B Buae ropsivyen Boabl Unm
napa. Ha napotypbuHHon TOC, peanusylowen TenmnoBoW UMK PeHKMHA, WCTOYHUKOM
TENSOBOWN 3HEPrun ABNAeTCS CKuraHme tonnmea. [1py 9TOM, B KOTSIE XMMUYECKasi AHEPrus
TONnMBa NpeBpaLLaeTcs B TEMNSIOBYK 3HEPIMIO BbICOKOTEMMNEPATYPHbIX NPOAYKTOB CropaHuns
(TennoHocuTENs) N 3aTeM B TEMNSIOBYH 3HEPruio Napa BbICOKOM TemnepaTypbl U OaBNEeHUS
(pabo4yero Tena), ganee B NapoBon TypbWHE B KMHETMYECKYID SHEPrnto potopa TypOuHBbI,
ABNAIOLWENCA NPMBOOOM 3neKkTporeHepaTopa, W 3aTeM B 9feKTporeHepaTtope B
anekTpuyeckyto aHepruto (pucyHok 2.1). MNokasatenem ahpekTMBHOCTM NapoBOro LuKNa
ABNSAETCA KIPPUUNEHT NONE3HOIo AENCTBUA.

B 3aBucumoctn oOT napameTpoB paboyero Tena (maBneHuss u  Temnepartypbl
neperpeToro napa) pasnu4yatT napotypbuHHble TOC gokputudeckoro AKM (9,8 n 13,8 Mla,
540 n 560°C) c KA po 35-36 %, ceepxkputnyeckoro CK[ (23,5 Mla, 545°C) gaBneHun c
Krg 36-40 % wu cynepkputndecknx CCKIT (go 30 MIa, 580-620°C) napameTtpoB
c Knp 42-45 %. [20].

29



UTC 38-2017

— U

PucyHok 2.1 — lNMapoTtypbuHHasa TOC
(1 — anekTpuyecknii reHepaTop; 2 — napoBasi TypbuHa; 3 — nynbT ynpaBneHus; 4 — geasparop;

5 1 6 — ByHKepbl; 7 — cenapatop; 8 — uuknoH; 9 — koten; 10 — noBepxHocTM Harpesa; 11 — AbiMoBas Tpyba;
12 — gpobunbHoe nomelleHne; 13 — cknag pesepBHOro Tonnuea; 14 — BaroH; 15 — pasrpy3o4yHoe yCTPONCTBO;
16 — koHBenp; 17 — gbimococ; 18 — kaHan; 19 — 3onoynosuTens;

20 — BeHTMNATOP; 21 — TONKa; 22 — MenbHMUa; 23 — HACOCOHas CTaHUMs; 24 — NICTOYHUK BOAbI;

25 — UMPKYNALUNOHHBIN HAcoc; 26 — pereHepaTUBHbIN NOAOrpeBaTENb BbICOKOrO AaBneHus; 27 — nuraTenbHbIN
Hacoc; 28 — koHaeHcaTop; 29 — ycTaHoBKa XxMMBoaonoArotosku; 30 — NOBbILLAKOLLNA TpaHCHOpMaTop;

31 — pereHepaTuBHbIN NoJOrpeBaTenb HU3KOro AaBrneHus; 32 — KOHAEHCATHbIW HacocC)

Mpon3BOACTBO 3MEKTPUYECKON N TEMNSTOBOWN AHEPrM Ha yronbHon TAC conpoBoXaaeTca
HeraTMBHbIM BO3JENCTBMEM Ha OKpyXawlyw cpedy, B Buae BbIOPOCOB BpeaHbIX
razoobpasHbiX NPOAYKTOB CropaHns 1 TBepAbiX YacTuu B atmocdepy, COpOCoM 3arpsa3HEHHbIX
CTOKOB B rmapocdepy 1 n3bsatmeM 3HauymTerNbHbIX 3€MESbHbIX NSoWaaen Nog 30/0LWakoBble
oTxoabl. Mpn 3aTOM BbLIGPOCHI B aTMOCEpPY SBMSKTCA OOHOW U3 OCHOBHbIX 3KOJIOrMYECKUX
npobnem [21] (pucyHoK. 2.2).

OcCHOBHYO YacTb BpeaHbIX BbIGpOCOB B aTMOCdepPyY BCNEACTBUE CRUTAHUSA NCKOMAEMbIX
BnaoB Tonnuea coctasnaoT SOz, NOx, CO, TBepable YacTuLbl M MAPHUKOBbIE rasbl, Takne Kak
CO:o.
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PucyHok 2.2 — Cxema B3anmogenctausa TOC ¢ okpyxatowen cpeaon

2.1.1 TpaHcnopTUpOBKa pa3rpy3ka u XxpaHeHne TBepaoro Tonnmea

TBepaoe TONnMBO XpaHUTCS B XpaHUnuLax (Ha yronbHbIX cknagax).

HoctaBka TonnmeBa Ha TOC MOXeT OCyLeCTBAATbCA XXeNe3HOAOPOXHbIM, BOLHbIM,
aBTOMOOMNbHbIM, TPyOOMPOBOAHLIM U KOHBEMEPHbIM TPaHCMOPTOM. Mcnonb3oBaHue
aBTOMOOMMBHOTO U KOHBEWEPHOrO TPaHCMOPTUPOBAHNSA SKOHOMMUYECKN LienecoobpasHo npu
AanbHocTn TpaHcnoptupoBkn 0o 10 kM. CambiM AelleBbiM SIBNSETCA BOAHLINA TpPaHCMOPT.
OpHako  Hambonblee pacnpocTpaHeHMe B Poccum  nonyyuna pgoctaBka — yrns
)Kene3HoA0POXHbIM TPaHCMOPTOM.

Cuctema Ttonnueonogaun TIAC, B HE3aBMCMMOCTU OT XapaKTEPUCTUK CXKUraemoro
TBEpPOOro TOMMMBa, BKNoYaeT B cebs y3en npuvemMa u pasrpysku, pasMopaxusaroLlee
YCTPONCTBO, KOHBEWEPHble NUHUK, ApobunbHble YCTaHOBKW, CKMag TonnvBa W
BCNoMoraTesbHble ycTponcTea.[21]

Bce npouecchbl, CBsi3aHHble C TPaHCMNOPTUPOBAHMEM, pPa3rpy3kor, XpaHEHUEM,
NOArOTOBKOW K CXWraHuMio U nogadven B OyHKepa KOTAOB M B TOMKWM AOMMKHbI ObITb
MeXaHM3MpoBaHbl U1 aBTOMATU3NPOBAHDI.

MpuHumMnuanbHasa cxema Tonnmeonogaym TOC nokasaHa Ha pucyHke 2.3.
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PucyHok 2.3 — lNpuHumnmanbHas cxema Tonnueonogaym TOC
(1 — BaroHHble BeCbI; 2 — YCTPOWUCTBO AN pa3MopaKuBaHus TONNMBA; 3 — NPUEMHO-pa3rpy3oqHoe
YCTPOWCTBO; 4 — ApOoBUIbHbIE YCTAHOBKM NpeaBapuTensHOro opobneHus; 5 — y3en geneHnsa notoka Tonnmea; 6
— CcKnapj Tonnuea; 7 — ApobunbHble YCTAaHOBKM BTOPOM CTyneHn ApobneHus; 8 — 6yHkep cbiporo Tonnmea; 9 —
cucTema nblnenpuroToBNeHUs)

Kak nokasaHo Ha pucyHke 2.3, Bce NocTynarollee Tonnmeo, Nponas BaroHHble Bechl 1,
YCTPOWCTBO 2 ANA pasMOpaXxuBaHUs TOMNMMBa B 3MMHee BpeMs, MocTyrnaeTr B MNPUEeMHO-
pasrpy3oyHoe YCTpPOMUCTBO 3, OTKyAa MNoOaeTCA CUCTEMOM FEHTOYHbIX KOHBEWEPOB 4Yepes
ApOOUNbHYI0 YCTaHOBKY NpeaBapuTenbHoro opobnenus 4 Ha y3en geneHusi NoToka Tonnmea
5. [lanee noTtok TonnmMBa MOXeT ObiTb HanNpaBfieH Ha CKMag Tonnvea 6 UNU Hanpamy Ha
ApoOunbHbIE YCTaHOBKM BTOPOW CTyneHn 7 n B OyHKep cbiporo Tonnmea 8. NutaHue b6yHkepa
CbIpOro TONSiMBa B 3aBUCMMOCTW OT UCMOMNb3yEMOro TUMNa CXUraHus Takke MOXeT BECTUCH CO
cknaga 6 HenocpenCTBEHHO UMM MOCIE NPOX0XAEHMS APOBUNbHbLIX YCTAaHOBOK 7. 13 ByHkepa
8 TONNMBO NOCTYyNaeT B CUCTEMY MbINIENPUTOTOBEHMS.

Mpn CxuraHun TBEpAoOro TonnmMBa B Crioe cuctema nbinenpurotoBneHnss Ha TOC
OTCYyTCTBYET.

Mpn xenesHo4OPOXHOM crnocobe TpaHCNOPTMPOBAHUS TOMMMBO [AOCTaBnsieTcA
HenocpeAcTBeHHO Ha TOC B OTKPbITbIX MOMyBaroHax, OCHALLEHHbIX HWKHUMWU JIOKaMu C
OUCTAHUMOHHBLIM yrnpasreHneM Ofsi MeXaHU3MpPOBaHHOM pasrpy3ku. Yrosi OTKPbITUS Takux
NIOKOB, Kak npaBwno, He 6onee 36 rpagycoB. OT0 3aTpyaHseT cBOOOAHOE BbICbiNaHUe
TonnmMBa, NO3ToMy nonysBaroHbl Ha TAOC GOMbLION MOLLHOCTU pPasrpy’KakTcs C MOMOLLbIO
BaroHOONpoKuabiBaTenen.

B xonogHoe Bpems rofga cMmep3sLleecs TOMMAMBO Nepe pasrpy3kon pasmMopaxmsatoT B
pasmMopaxusatowmnx yctponcrteax (PY). [Ins pasmopaxusaHusi noryBaroHOB MCMOSb3YOTCS
KOHBEKTMBHbIE, pagmaunoHHble (PPY) n koMbuHMpoBaHHbIE YCTPONCTBA. B KOHBEKTMBHLIX PY,
TEeNnnoHocuUTeNeM ABNAETCS ropsiunm Bo3ayx, ¢ tTemnepatypon go 120 °C. PPY obopygoBaHo
NaHensaAMn NHPaKPaCHOro U3Ny4HEHNS.

Ana TOC HebonbLIOM MOLWHOCTU, Ha KOTOPbLIX pasrpy3ka TonsvBa OCYLLECTBSETCA
yepes3 HWXHME JIOKU MOSTlyBaroHOB, PasorpeB Crosi Yris OKasblBaeTCsH HeAOCTaTOYHbIM,
MO3TOMY BMECTE C pPasMOpPaXMBaKLUMKU YCTPOUCTBAMU MPUMEHSIOT BypOopbIXNUTENbHbIE
MaLUWHbI U HaknagHble BUbpaTopbl.

XpaHeHue TBepaoro tonnmea Ha TAC ocyllecTBNAETCA, Kak NpaBuio, Ha OTKPbITbIX
cknagax. 3akpbITble CcKrafbl UCMOMb3YKTCA ANA 3NeKTpocTaHuun B 6onblumnx ropogax B
YCITOBUAX CTECHEHHOW TEPPUTOPUN, a TaKKe B OTAASIEHHbIX CEBEPHbIX palOHaXx.

BmecTMMoOCTb CknagoB TBepAOro TOMnSfvBa, Kak npasuno, npuHumMaetcs pasHou 30-
CyTOYHOMY pacxoay Tonnuea. lNpu pacnonoxerHnn TOC Ha paccToaHun Ao 40 KM OT panoHa
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YronbHbIX pPaspe3oB W LWaxT BMECTUMOCTb CKnaga AoSbkHa OblTb paBHOW 7-CyTOYHOMY
pacxogy, npu pacctoaHuax ot 41 oo 100 km — 15-cyTo4HOMY pacxogy Tonnvea.

TeppuTtopusi, Ha KOTOPOW pas3MmelLlaeTcs cknag Tonnnea, AoSmKHa ObiTb HE3aToNNAEMOmn
NaBOOKOBbIMW U TPYHTOBbIMM BOAMW MAW  3awumuieHa OT Hux. Ee nnaHupoBka
npegycMmatpmBaeT yKIoH He MmeHee 0,005 1 Hanu4mne gpeHaXKHbIX YCTPOUCTB.

Ona 6ypbix yrnen makcumarbHbI CPOK XpaHeHusi coctasnset 0,4-0,5 roga. Ons
KameHHbIX yrnen | u Il rpynn no CKNOHHOCTU K OKUCNEHUIO MaKCUMarbHbIA CPOK XpaHEHNS npu
BMecTumocTn wrabens meHee 100 TbiCc. T BapbupyeTcs B npegenax 1,5 — 2 net, npu
BMecTumocTn wrabensa 6onee 100 Toic. T — B npeaenax 4-6 net. [Ansa kameHHbix yrnen Il v 1V
rpynn aToT cpok coctanseT: 0,5-1 roga npu Bmectumoctn meHee 100 Tbic. T 1 2-3 roga npu
BMecTumocTtu 6onee 100 ThiC. T.

XpaHeHue yrna Ha OTKPbITbIX CKMNagax ConpoBOXAaeTCcs W3MEHEeHUMEM  €ero
nepBOHa4YasnbHbIX CBOMCTB. BbiBeTpMBaHME Npu XpaHeHUW Yriis CONpoOBOXOaeTCHd, C OOHON
CTOPOHBbI, YMEHbLLEHMEM MaCChbl XpaHUMOro TOMNSIMBA, a C APYror — CHUXXEHUEM ero yaebHON
TennoTbl cropaHus. [Anga npegoTepaleHns cmep3anns wrabenen yrnsa Ha TOC ucnonb3yeTcs:
pbIXNIEHNE MOBEPXHOCTU LWTabens ¢ nomMowbio 6ynboo3epoB; MOKPbITUE WTabens cyxum
yrnem; MOKpPbITUE  MOBEPXHOCTHO-aKTUBHbIMKM M MacnonofobHbiMM  BewecTBamu,
BbITECHSAIOLUMN BOASAHYIO MNSIEHKY C MOBEPXHOCTU YIMSA; peareHTHoe pa3MopakmBaHue u gp.
[ns nsonaumm 3anacos TBEpAOro TonMBa OT aTMOCHEPHOro KACIOPOoAa MOTyT MPUMEHSATLCS:
NOBEPXHOCTHAA repmeTmsauma wrabeneun, cosgaHme YnOTHEHHOrO CIlosi HA MOBEPXHOCTU
wrabens.

Ana OoCTWXKeHUs MNOCTOSIHHOrO KayecTsa TOMMMBa, YTO NOMoOraeT ONnTMMU3MPOBaTb
NpOLeCC ropeHns, yronb MHOrAa LWNXTYIOT UM CMELLMBAOT B 3aBMCUMOCTM OT NOTPEeBHOCTU
cXKuratenbHon yctaHoBku. CmelmBaHme MoXeT BbITb JOCTUIHYTO NPOCTbIM OTEOPOM yrrisi CO
Cknaga B MocregoBaTenbHOCTM, OTNMYalWencs oT dakTU4eckon nocrnenoBaTenbHOCTH
pasrpysku, NN CMeLInBaHNEM PasriMyHbIX BUOOB YIS B CUIOCax MeXay YrofibHbIM CKIlagoMm
1 ByHKEepamu CbIporo yrnsi.

[na 6e3onacHoro n 9MEKTUBHOMO CXWUraHus Yras B MNblIEBUOHOM COCTOSHUU
TpebyeTca ero nogrotoBka. B 3aBMcMmocTn OoT BUAa yrns n cnocoba cxuraHus, NOAroToska
ero BKIoyaeT B cebs apobreHune, CyLKy 1 pa3mon 40 MblfieBUOHOMO0 COCTOSAHNUSA C pasMepamMu
4YacTUL, HECKONBKO AECATKOB UMM COTEH MKM B 3aBUCUMOCTU OT Mapku 1 cnocoba cxuraHns
yrnsa. [py oxuraHm yrns B Cnoe ctagus pasmornia OTCYTCTBYyeT, BMECTO pasmona
npumeHsaeTca apobneHne oo pasmepa 5 -10 mm.

CHavana yronb noaeepraeTcs ApobrneHuto, 3atem TPaHCNOPTUPYETCA K KOTENbHbIM
ycTaHoBKam [22,23].

TonnuMeBo TpaHCNoOPTMPYeTCA CO cknaga npyv NOMOLLW JIEHTOYHbIX TPAHCMOPTEPOB B
rnasHbIN Kopnyc T3C.

[pobneHune yrns BTOPOW CTyMeHW MNpOU3BOOUTCA B OCHOBHOM C WUCMOfb30BaHWEM
MOSOTKOBbIX Apobuniok. Takue yctponctea obecneumBaroT gpobneHne oo pasmepa 25 mm.
[Ons CHWXeHWa HarpyskM Ha Apoburky, Menkun yronb OTCEMBAETCs B rpoxoTe nepen
OpOoOUNKOM U MUHYSI ee HanpaBnseTca Ha koHBewep. CTagusa npeaBapuTensHoro (rpyboro)
ApobrneHua TBepaoro TonnvMeBa npeaHasHadeHa Ana ApobneHus KpyrnHbIX KYCKOB TOMMvBa
HenocpeacTBEHHO B MPUEMHO-Pa3rpy304HbIX yCcTpoucTBax. [Ona 3TOM LenvM UCnosb3yTcA
ApobunbHO-pesepHble MalUMHbI, KOTOPble U3MENbYaloT TOMMMBO Ha pelleTkax NpUueMHbIX
OyHKepOB.
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Mpn TpaHCMOpPTMPOBKE TOMMMBA OT NMPUEMHbIX GYHKEpoB OO0 OYHKEPOB ChbIPOro yrns
(BCY) KOoTenbHOM OCYLLUECTBMSIETCA €ro O4YMCTKa OT TMOCTOPOHHUX npeameToB (OT
MeTann4ecknx C MOMOLLbI MeTansiouckatenen u MeTannoynoBuTenen, oT LOPEBECHOMN
lenbl, U Np. C NOMOLbIO LLIEenoynoBuTenen) n gpobneHne, a Takke MOXEeT BbINOSHATLCA
NOACYLUMBAHME U CMELLEHNE Pa3fNYHbIX MapoK Yrs.

[ns obecneveHns 6ecnepebonHon n GesonacHom paboTbl CUCTEMbI TOMMMBONOAAYN
TOC npegycmaTpuBaloTca CUCTEMbl OGEcCnbINMMBaHWUS, AWCTAHUMOHHOIO  yrpaBlieHus,
obecneyveHuns noxapobe3onacHOCTN.

Ob6ecnbinvBaHmMe BbINOMNHAETCS B Pas3rpy304HbIX YCTPOMCTBAX, Yy3rax MNepechbInku,
apobunkax, 6yHkepax cbiporo yrns (BCY) n rotoBon nbinn (BIT1). Ona obecneyeHus
ahpekTnBHOro obecnbInMBaHns NPOBOAATCA CreayoLwme MeponpusTus:

— nonHas repmeTmsaumsi ovaroB Mblneobpas3oBaHUsA, MOCTOSIHHbIA KOHTPONb 3a
COCTOSIHUEM YKPbITUA, YMNNOTHEHME Y3MNOB MEPECLINOK C YCTPaHEHMEM HEMOTHOCTEN,
BO3HMKAIOLLMX B NpOLecce aKcnnyaTauum;

—  ucnosib3oBaHne aPPeKTUBHbIX NblieynaBnNMBaoLWLNX YCTPOUCTB;

— obecneyeHne paspexeHus B CUCTEME MbINenpUroToBNEHNS;

—  MexaHusaumsa y6opKu Mbifiv ¢ UCNONb30BaHMEM TMAPOCMbIBA.

Mpouecc 3arpy3km OyHKepoB aBTOMaTtM3upoBaH. [QUCTaHUMOHHOE ynpaBneHue
MEXaHNU3MamMKn OCYLLECTBIAETCS C LLIEHTParnbHOro WuTa ynpasBrneHus.

B  OyHkepax, npedHasHadYeHHbIX ONA  XpaHEeHWa  yrms,  BblAENsALWero
BOCMNaMEHsoWMECA rasbl, KOHCTPYKLMA NEPEKPbITUA BbIMNOMHAETCS W3  HecropaemblX
mMatepuanos C npoemMamu Ona  pasrpy3ku. Ons  obecnedyeHusi  TpeboBaHUN
B3pbliBO6E30NacHOCTN ByHKepa OCHaLlaeTcs:

—  curHanusaumen npeaenbHOro HUXKHEro ypoBHSI TONNUBA;

—  CurHanusaumen o Bo3ropaHuu TONNuBa;

— OnOKMPOBKOW, OTKNIOYalOLWen nuTatesnb CbIPoro Yrmis MpU CHUKEHUM YPOBHS
TONNMBA HWXE 2 M OT BXOAHOro naTtpybka nutaTtens;

—  OnOKMPOBKOW, OENCTBYIOLWEN Ha BKMOYEHME CPeACTB NOOYXKAEHMS K ABMXKXEHUHO
Tonnuea B 6yHkepe npu obpbiee nogaym Tonnmea B Cl1;

—  CUCTEMOM NOXapoTyLUEeHUS.

MakcrumanbHasi TPOAOIKNTENBHOCTL XpaHeHUs Tonnuea B GyHkepax cocTaBnseT: ang
Tonnme IV rpynnel B3pbiBOONacHocTn — 10 cytok, ans tonnme Il n Il rpynn — 20 cyTok; ans
| rpynnel — 30 cyTok.

MpeaBapuTenbHas cylka Yrng MOXeT OCyWeCcTBNATbCA B Apobunkax Tpakra
TONMMBONO4A4M, B NApOBbIX UM ra3oBbiXx 6apabaHHbIX CyLUMIKaX.

Cywka 1 u3MenbyYeHWe yrns nepeg ero CKuraHnem npou3BOAMTCA B CUTEMAx
NbiNenpuroToBneHnsa. MamenbyeHne yrna [0 MbiNEBUMAHOMO COCTOSAHMS obecneymBaeT
ObICTPbIN  BbIXO4 FETy4Mx, BOCMSIAMEHEHME W YCTOMYMBOE [OPEHMEe C MakCumaribHOW
9P PEKTUBHOCTBLIO U MUHUMATBHLIM YPOBHEM LUSIAKOBAHNA MOBEPXHOCTEN HarpesBa KoTna.

Ha «kpynHbix TOC B OCHOBHOM MNPUMEHSIOTCA MHAMBMAYAlNbHbIE  CYLUMIBHO-
MenbHUYHblEe cucteMbl (CMC), B KOTOpbIX MPUrOTOBMIEHME MbIIM  OCYLLECTBAAETCS
HEenocCpeacTBEHHO Y KOTMa C UCMNOSIb30BaHMEM rOpsiYEro Bo3gyxa WM TOMOYHbIX ra3oB Afs
CYLLKWN YIAsi, U TOMOYHbIX Fra30B B CMECU C ropsivYMM BO34YXOM.
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Bbibop cuctembl nbinenpurotosneHunsa (CI1) saBucut oT Buga TONnMBa M TUMa TOMKK
koTna. B 3amkHyTbIX CI1 € npsAaMbIM BAyBaHMEM UCMOSb3YHOTCA MOSOTKOBbIE MefnbHULbl (MM)
N MenbHULbI-BeHTUNATopbl (M-B). B cuctemax ¢ npomexxyTodHbIMK NblfieBbiMy ByHKepammn —
waposble 6apabaHHble (LLUBM), cpegHexoaHble BankoBble MenbHUUbl (CBM) n (MM). Ons
BbICOKOBIAXHbIX OypbIX Yyrnem WCrnonb3yrTcss PasOMKHYTble WHAMBMAYallbHbIE CUCTEMbI
nblnenpuroToBrieHns ¢ npumeHeHnem MM vnun mensHuy-BeHTUNATopos (M-B).

MM npumeHstoT NS pa3mona BbICOKOPEaKUMOHHbLIX OYypbiIX M KaMEHHbIX Yrnewm c
HEBbICOKON abpa3nBHOCTLIO.

M-B kpome pasmona OcCyLlecTBnAseT BeHTUNAUNOHHbIN npouecc B CIT — nogayy K
MernbHULUe cywmnribHoro areHta ¢ temnepatypon 900-1000 °C n nogayy nbifierasoBon CMecu
K ropenkam. Takne MenbHUUbl MCMOMb3YKT ANA ferko pasmarnbiBaeMblX BIaXHbIX Oypbix
yrnen.

LWUBEM yHuBepcanbHbl Mo TonnuBy (BKMAOYas yrnu ¢ 6onbwnMm copepXaHuem cepbl U
3071bl), BO3MOXHO NOSTy4eHMEe Nbinn Slo60n TOHKOCTM.

MpumeHeHne (CBM) orpaHmMymBaeTcst OTHOCUTESIbHO MSATKMMU CYXMMU (BRI@XXKHOCTb A0
20% c y4eTOM BO3MOXHOW NpeaBapuTeNbHOM CYLLKWU YIS O MeNbHULbI) KAMEHHBLIMU YIS MU
C 30MbHOCTbLI0 0 45%.

[Mpouecc NbINenpuroToBNEHNSA B MeNbHMLIAX COBMELLAETCS C CYLUKOM NbINn.

O6bem ByHkepa nbinn onpefensieTbCa ¢ ydeToMm HeobxoaumocTn obecneyeHus 2-3
4YacoBOro 3anaca noTpebHOCTM KoTna.

ByHkep nbinn ocHawaeTcs npubopamm 1 yCTponcTBammn ns:

— M3MepeHus TemnepaTtypbl B yrnax BepxHen yactu OyHkepa Ha pacctosiHum 1,0-
1,5 M OT CTEH U NOTOSTIOYHOIO NEPEKPLITUS;

—  M3MEpEeHMUs YPOBHSA MbIfIM HE MEHEE YEM B YETbIPEX TOYKaXx Mo BbiCOTe ByHKepa;

—  M3MEepeHMs paspexeHns B BepXHen YacTtun byHkepa;

—  KOHTPONSA MakCUManbHOIO N MUHUMANbHOTO YPOBHEN MblNK;

—  CUrHanmsaumm BO3ropaHus nbinu.

[Mocne namernbYyeHns B MenbHULAX YrosfibHas Mbiflb B 3aBUCUMOCTM OT TUNa CUCTEMbI
NbINEenpUroToBNEHNA MOXET BbIHOCUTLCS Fa3oM WM MOTOKOM BO3A4yxa U3 MefbHWL U Mo
NblfnenpoBogaM  HanpaeBnsATbCA  HEMOCPEeACTBEHHO B ropenku  kotna  (cuctembl
NbINEenpUroToBNEHNSA C NPsIMbIM BOYBaAHUEM) UM HANPaBNSTLCA B NPOMEXYTouHble OyHkepa
NbiX (CUCTEMBI MbINENPUrOTOBAEHMS C NpomMOyHkepoMm). M3 npombyHKepa nbifib ropsynm
BO34YyXOM WS CMECHI0 ropsYero BO3ayxa v AbIMOBbIX ra30B NoAaeTCs B rOPesikn Ha CXUraHume.

2.1.2 CxxuraHue TBepAaoro Tonnmaa

Ha napoTypbuHHbIX TOC peanusyloTcs ABe TEXHOSOMMU CXUraHnsa TBepaoro Tonnvea:
B MOTOKe ropsiyero Bo3gyxa (hakenbHoOe CxXuraHue) U B Crnoe Ha creumanbHOW pelleTke
(cnoesoe cxuraHue).

[Mpn cpbakenbHOM CXXUraHUM 3apaHee NPUroTOBMEHHOE NbINIEBUAHOE TONMIMBO N BO34YX
(NnpegBapuTenbHO NOAOrPETHLIN B BO34YXONO4OrpeBaTene KOTENbHOW YCTAaHOBKM) NogakoTcs
Ha CXXUraHue B TOMNKY KOTNa pa3aefibHbIMM NPSMOTOYHBIMU UITM 3aKPYYEHHBIMU CTPYSIMU Yepes
cneumarnbHble ropenoydHble yctponcTsa [22,23]. Kpome OCHOBHbIX, NPU CXUraHum TBepaoro
TonnmMBa MOTyT MCMNOJSb30BaTbCA COPOCHbIE rOpenku, Kyaa nogaeTcs yronbHasi Nbiflb TOHKOMO
nomorna, HeyrnoBfeHHas B UUKITOHE, Y TPaCNOPTUPYIOLNIN ee CYLUUITbHBIN areHT (BO3a4yX).
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CyLlecTBYOT pasfnyHble KOMMOHOBOYHbIE PEeLUeHUss ONfs TOMOK KOTMOB: NiieyYeBble,
KOmnbLEeBble, BUXPEBbIE, HN3KOTEMMEpaTypHble BuxpeBble (HTB) n apyrue.

[ononHuTenbHbIE ra3oBble NN Ma3yTHbIE FOPErKM MCNOMNb3yTCA NPU HEOBXO0aUMOCTH
BO BpeMs nycka, B CUTyaunsax HEYCTOMYMBOIO ropeHust U Npu oCcTaHoBax.

B dakene mMoxHO cxuraTb nobble Tonnuea (ras, mMasyT M MblneBUAHbIA yronb) 6e3
orpaHuyeHus TenmoBOM MOLLHOCTU KoTna. [loaTomy TexHonornsa akenbHOro CXuraHus
aBnseTca Hambornee pacnpoctpaHeHHon Ha TOC. B nbineyronbHbIX KOTNax MCNONb3yHTCA
PpOHTaNbHOE, BCTPEYHOE U TaHreHuuarnbHoe (Uny yrinoBoe) pacnosioxXeHne ropenok B 1 unu
HECKONbKO SiPYCOB (PUCYHOK 2.4).
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PucyHok 2.4 — KoMnoHoBKa ropesiok
MblneyronbHbIe TOMKKU C (pakernbHbIM CKUraHnem B 3aBUCMMOCTM OT cnocoba yaaneHns
lWnaka n3 Tonku kotna 6biBaoT ¢ TBepabiM (TLUY) m xungkum (OKLLY) wnakoyganeHnem
(pucyHok 2.5).
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PucyHok 2.5 — Tonku ¢ TWY (a) n XKLWY (6)
B Ttonkax ¢ TLWY cxuraHne TonnveBa NpOM3BOAMTCS NPU TemnepaTtypax HMXKe TOYKK
nNaBfeHns Wwaka BO3fe CTeH TOMKW WM NOBEPXHOCTEW Harpesa. [ns npefoTBpalleHus
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LUMAaKOBaHNA 3KPaAHOB TOMKM TemnepaTypa 305bl JOMMKHa ObiTb 4OCTAaTOYHO HU3KOW, YTOObI
3051a He Hanunana Ha CTEHKM TOMKWU, 1 Lnak, CoObMparoLLMNCs B HKHEN YacTu TOMNKW KOTna,
ocTaBarcs TeepabiM. B LeHTpe dakena TemnepaTypbl YacTo BbILLE TOYKM NIIaBeHUS 30/bl.

B Ttakmx Ttonkax 5 — 10% MuHepanbHOM YacTu yrng B BMAE LUMaka ¢ TemnepaTypou
okono 600°C BbIBOAATCA U3 TOMKK Yepes cneumanbHbie OTBEPCTUS (JTETKM) B €€ HUXKHEN YacTu.
OctaBwwmecsa 90 — 95% B Buae nety4ven 305bl BBIHOCUTCS NPOAYKTAMU CrOPaHUS U3 TOMKN U
3aTeM yaansatTcsa B 30510yNOBUTENAX, YCTAHOBIEHHbIX 3a KOT/IOM.

B tonkax ¢ XLWY TonnuBo cxuraeTtca npu Temnepatypax Bbille TOYKM MNNaBreHus
Wwnaka, 4Tobbl obecnednBaTbh XnaKkoe COCTOAHME Liaka C JOCTAaTOYHOW TeKydecTblo. Takme
TONKn TpebyrT cneumanbHon O0OMypoBKM, YTOObI BblAEpXMBATbL TemnepaTypbl niaBneHns
3051bl B XMMUYECKM aKTUBHOW cpefe. bonblioe KonmyecTBo 3051bl NEPEHOCUTCH Ha CTEHKU U
CTeKaeT B Xunakon qpopMe BHU3 N0 CTEHKaM Yyepes3 HMXKHee BbIXOAHOEe OTBEPCTHE.

Mpn atom ponsa 3ombl B yHoce cocTtaBnsetr 80-85%, a cootBetctBeHHO 15 — 20%
yOoandeTcd B BUAE XNOKOro wriaka. XXugkuu wnak oxnaxaaeTcd B HarnofIHEHHOW BOAOW BaHHe,
YCTaHOBIIEHHOW NOA TOMKOW KOTNa.

KoTnbl € XMAKMM LUNakoyganeHneM UCMorb3yeTcs AN CKUraHUa KaMeHHOro yrns ¢
HU3KMM BbIXOAOM IETYYUX.

Ha TOC ncnonb3ytoT TEXHOMOMMIO CXUraHUs B LMpKynupyowem kundawem cnoe (LKC)
(pucyHok 2.6). O poBneHHbIn yronb ¢ UCXOAHbIMM pasMepaMmn Yactuy 5-8 MM nocTtynaeT Ha
BO34yxopacrnpeaenutenbHyo pelleTky Yepe3 KOTOpYyH noA AaBreHUEM MOAAeTCs ropsymmn
BO3ayX. B cnon Takke nogaetcs ApOOGMNEHHbIM U3BECTHAK UNW AONOMUT ANS CBA3bIBAHWS
obpasyrLmxcs nNpu CKUraHMM CEepHUCTbIX TOMNMMB OKCUOOB cepbl. B crnoe B kayectBe
WHEePTHOro Martepmara HaxoguTcs 305a CropeBllero Tonnuea (MHOr4a Mesnkui KBapLueBbIn
necok). Macca Tonnmea B crnoe B nepecyeTe Ha yrnepop coctasnset 1 — 3%. [24]

YacTb Bo3gyxa Ans ropeHnsa nogaeTtcs ¢ nopa TOMKW, Kak NepBUYHbLIN BO3OyX Yepes
peLUeTKy, a YaCTb — Kak BTOPUYHbIA BO34yX B HECKOMbKUX MeTpax Bblle peLueTkn. CKopocTb
BO34yXa LOCTaTOYHO BbICOKa ANS nNogbemMa TBepAblX YacTul, Crosi, KOTOpble 3anofiHAT BECb
obbem kamepbl cropaHus. og BO3gencTBMEM MOTOKA BO34yXa CrOW pacnpoCTpaHAeTCs Ha
BCHO BbICOTY TOMKW, rae u NpoMCcXoanT BblropaHue Tonnuea ¢ temnepatypamu 800-900°C.
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lllg, o
PucyHok 2.6 — Cxema kotna ¢ LIKC

(1 — 6yHkep n3BecTHsKa; 2 — ByHkep yronbHOW gpobneHkn; 3 — Tonka; 4 — LUMKIOH; 5 — onyckHasi LwaxTa
KOTna; 6 — KOHBEKTMBHbIE MOBEPXHOCTU HarpeBa; 7 — anekTpodunbTp; 8 — AbiMoBas Tpyba;9 — apimococ; 10 —
BO3ayxopacnpegenutensHas pelleTka. | — nogsog Bosayxa nog crnou; Il — oteoa 3onbl U3 cros; 1l — otBog
3075bl U3 anekTpodunbTpa; |V — BbIX04 OYULLIEHHBIX ra3oB 13 UuKIoHa; V — oTBo4 TBepaon gasbl B cron; VI —
OTBOZ, ra3oB B bIMOBYIO TpyOy).

Mocne BbIxoga M3 TOMKM MOTOK MOCTYNaeT B LMKMNOHbI, B KOTOPbIX NPOUCXOANT
oTaeneHne rasoobpasHbiX NPOAYKTOB CropaHus OT TBepAoOW Macchl Criosi (HECTOPEBLLEro
TONAMBA N MHEPTHOWM Macchl). [IbIMOBbIE ra3bl HAaNpPaBnAOTCA B KOHBEKTUBHbLIE MOBEPXHOCTU
HarpeBa, a TBepAas hasa BO3BpallaeTcs B TOMNKy ANA OOXWraHUsS U LUUPKYNMpYeT TakuMm
o6pa3omM OO MOSTHOrO BbIrOPaHMS.

Cuctembl C UMPKYNUPYHOLLUM COEM YBENNYMBAIOT BPEMS NOTEHUMANbHON peakumm v
YPOBEHb CMELUMBaHUSA rasoB, YTO OObIMHO MPMBOAUT K Gornee 3hEKTUBHOMY CXUTAHUIO U
ynaBnmBaHu1io cepbl. B npouecce cxuraHnsa NUWHAS 3o0na Yepes cneumarnbHble oxnaxgaemMble
KaHanbl BbIBOAUTCA U3 CNOSA B HMKHEW YaCTU TOMKMW.

B Hactoswee Bpema Ha 6noke 330 MBT Hosoudepkacckon [POC npoxogut
HanagoYHble UCNbITaHUS NepBbIN B POCCcrM KOTEN C LIMPKYNIUPYHOLLMM KUMSLLEM CIIOEM.

Huxe onucaHbl HEKOTOpble TEXHOMOMMW, NPUMEHSIEMbIE AN MOBbILWEHUS] TEXHMKO-
9KOHOMUYECKMX N IKOSNOrn4eckmnx xapakrepuctmk KTJY, cxurarowmx TBepable Buabl TONnmea.

CxxuraHue Nbiu pasnM4Horo hpakLMOHHOro coctaBa ¢ NPUMEHEeHMEM MeSIbHUL -
aKTUBATOpPOB.

TexHonormss  MexaHoOakTMBaUUM  yrnsa  MO3BOMSET  CHW3UTbL  Temnepartypy
BOCMITAMEHEHNS1  YIONIbHOM MNbIIM U OpraHun3oBaTb CTaOWMbHBIN  MPOLECC TFOpPeHus
NblNeyronbHOro goakena Ha nyckoBbIX pexnmax. B pesynbrtarte mexaHoakTuBaumm NponcxogaT
N3MEHEeHNs PU3NKO-XMMNYECKNX CBONCTB YroSIbHOWM MbIfK, YTO AenaeT NbineyrosnbHbin haken
MEeXaHOaKTUBMPOBAHHOW  MbIIM  a@Hanorom  MasyTHoMy dakeny (Mo  pasmepam,
TENMOHANPSXKEHHOCTU U  MHTEHCMBHOCTM BbIFOPaHUsA), YTO M MO3BONSET MNPOU3BOAUTL
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3aMelleHne MasyTta npu pacTonke M noacBeTke 6e3 M3MEHEeHUs1 CyLWECTBYIOLWEN CXEMbl
CKuUraHus Tonnmea.

MexaHoakTmBaums — npouecc obpasoBaHus 6onee XMmMmyeckm akTMBHOro BELLECTBA C
NMOMOLLIbIO NpeaBapuUTenbHON MexaHuveckon obpaboTku. MexaHoakTMBauusi NPOUCXOOWT,
Korga CKOpOCTb HakonneHnsa gedekToB NpeBbilaeT CKOPOCTb UX NcHe3HoBEHUS. OTnnumns ot
namenbyeHus: Miamenb4yeHne NpoBOASAT C LENb NONyYeHNA MakCUManbHOM NOBEPXHOCTM NpU
MUHUMArbHbIX 3aTpaTax SHEeprum, a akTuBauuMio — C LESIbl0 HaKOMfEeHUs 3Heprum B BuAe
AedekToB N APYrMx N3MEHEHNIN B TBEPAOM BELLECTBE, KOTOPbIE NO3BOMSAIOT CHU3UTL SHEPTUIO
aKkTMBaLMM ero nocreayrLwero XMMUYECKoro nNpeBpaLLEHNa UM YNyudlwnTb CTEpUYecKme
yCroBusi ANs NpoTekaHus npoLecca.

CKopoCTu ropeHusi nocrne M3MerbyYeHns Ha pasnnyHbIX TUNax MesbHUL, CyLLEeCTBEHHO
otnnyarotcsas. O6 3TOM roBopuT OonblIoe pasnuune B SHEPrun akTMBaumm npwm
BOCMNSIAaMEHEHUM U TOPEHUN YIga nocne namensyeHus. Vimess oaMHakoBbIM CpeaHun pasmep,
MEeXaHOaKTUBMPOBaAHHbIE YacTuubl yrns obnagawT Gonee  BbICOKOM  peakuMOHHON
CMOCOBHOCTBI0O M UMEIOT MOHMXKEHHYK TemnepaTypy BOCMNMIAMEHEHUS, 4YTO MO3BONSAeT
OpraHn3oBaTb YCTOMYMBBIN dhaken B HEGNaronpuaTHbIX PaCcTONOYHbIX YCITOBUAX.

Cuctema Bknw4vaeT B ceba MenbHUUY-AE3NHTErpaTop, 3ananbHO-3alUUTHOE
YyCTPOMUCTBO. CUCTEMY MOABOAA W MoAayn  YrofnbHOW MblIA, CUCTEMY WCTOYHWUKOB
ANEKTPONUTaHUS, CUCTEMY KOHTPOMS U ynNpaBieHnsi PO3XKMIroM KoTna.

OCHOBHbIMM MpeMMyLLEeCTBaMM TEXHOMOMMU SBIISIKOTCA: CHWXKEHMEe pacxodoB Ha
Xngkoe, rasoobpasHoe TOMMMBO M Ha 3KCANyaTaumoHHoe O6CnyXuMBaHME Ma3yTHOro
XO035MCTBA; MUHUMarbHas PEKOHCTPYKLUS TOMOYHO-rOPENIOYHOI0 YyCTPOWCTBA:
BOCMNSIAMEHEHNE W TOPEHUE YrOfIbHOW MbIfIM NPOUCXOOAUT HEMNOCPEACTBEHHO B TOMOYHOM
obbeme KoTna; ponHasa aBToMaTM3aumnsa npouecca po3Xxura KoTna; Masnblii CPOK OKynaemMoCTH
(2 — 5 ner).

PebepHuHroBbie MenbHULbI U AUHAMUYECKNE cenapaTopbl.

B aHepreTuke MenbHUUbI BarnkoBble cpegHexogHble Tvna MBC ¢ guHamuyeckumm
cenapaTopamMu UCMONb3yITCA B Ka4ecTBe «PeBEPHUHIOBbLIX». TOHKOCTb FOTOBOM YrofibHOW
Nbinn gormkHa coctaBnaTb R90= 8%.

OcobeHHocTbi0 paboTbl MenbHMubl TUna MBC ¢ guHamuyeckum cenapaTopom
ABMSIETCA TO, YTO Mocne pasmMosfia yrofnbHasa Mbiflb BO34YLWHBLIM MOTOKOM BbIHOCUTCS B
cenapaTtop, rae 3a CYET BpalLeHUs poTopa pasfensieTcs Ha Mernkue U KpyrnHble pakumu.
Mernkue dpakumm BbIHOCATCS K ropernkam, a KpyrnHble BO3BpaLLaTCs Ha AOMOS B MENbHULLY.
M3MeHeHMe TOHMHbI NOMOMa OCYLLECTBMAETCH 3a CYET NOBOPOTa SlonaTOYHOro annapara u
N3MEHEHNEM 4YaCTOTbl BpaLLLEHNA ANHAMMUYECKOro cenapaTopa Anst 00bl4HON U pebeHHIoBon
MernbHULIbI COOTBETCTBEHHO.

Bonee ToOHKMM pa3mon yrna TpebyeTca ANA OOXUraHusi TOnsvMBa B YCHOBUSIX
BHeApeHus TpexcTyneHyaTtoro cxuraHmna (Reburning) ana nogaesneHus okengos asoTa. [pu
9TOM BOCCTaHOBUTESIbHAs 30Ha B TOMKE OPraHU3yeTCs He 3a cHeT NPUPOLHOro rasa, a 3a cyeT
YTOHEHHOW NbISIN OT PeOEPHNHIOBOM MeSbHULbI. IMEHHO A58 Nofy4YeHUst CTOSTb TOHKOW Mblfn
B MenbHWUax C NpsMbIM BAyBaHWEM MNPUMEHSIETCA AWMHAMUYECKUA cenapaTop, KOTOPbIN
obnagaeTt MeHbLUMM a3poaAnHAMMYECKMM CONPOTUBIIEHMEM MO CPABHEHUIO CO CTaHOAPTHbLIM
LeHTPOOEXHbIM cenapaTopoM.
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FopenoyHble ycTporucTBa C NPUMMEHEHMEM NPUCTEHHOIO AYTbS.

[laHHaa cxema CXWraHusi C MPUCTEHHbIM AYTbEM OTAMYaeTca OT TpPaaULMOHHOro
KOHLEHTPUYECKOrO CXUraHus TEM, YTO BO34yX, obecneunBaromnm CTyneH4aToCTb CKUTaHUs
MO ropu3oHTanu, NOAAETCs He TOMbKO Yepes3 OCHOBHbIE FOPESIKU, HO U Yepes JONOMHUTESbHbIE
conna. B atom cnyyae npoucxoauT 3aTArMBaHwe MOAMELUMBAHUSA BO3dyXa K NepBUYHOMY
ghakeny 3a cyeT CTyrneH4YyaTou Nogayn BTOPMYHOIO BO3Ayxa Yepes KOHLEHTpUYeCcKne KaHarnbl
ropesiku u CTyneH4aToCcTu No ropu3oHTanu (3a CHET HanpaBneHnsa CTpyn BTOPUYHOIoO Bo3ayxa
K TONOYHbIM 3KpaHam). OTWU CTPyM BTOPUYHOrO BO3Ayxa 3allMLialoT TOMOYHbIE 3KpaHbl OT
LUaKoBaHMA.

B aTtom cnyyae 4acTb BTOPMYHOrO BO34dyXxa MOAAETCA B TOMKY C OTKIIOHEHMEM OT
HanpaBfeHns OCHOBHOMO BO34YLUHOMO NoToKa M aspocMecu. B pesynbTaTe ropeHue Tonnmea
Ha cTagun BbIXo4a NeTy4mMx NPOUCXoanT B cpeae, HECKONbKO 06eAHEHHON KMCNOPOAOM, YTO
NPMBOAMT K 3HAYMTENbHOMY CHUWKEHUIO 0bpasoBaHusa TonnmeHbiX NOx. PocTta Hegoxora npu
9TOM MOYTM HE NPOUCXOAMUT: HEOOXOAUMBIN NSt TOPeHUs BO3AyX NPOCTO NOAMELUMBAETCS K
ghakeny 4yTb NO3Xe, Ha CTaguu BOCMaMeHEHUS N TOPEHUS KOKCOBOrO ocTaTtka

Takast cxema, nMpu KOTOPOM Y4acTb BTOPUYHOrO BO34yXa HamnpaBnsieTcs BAOOSb CTEH
Tonkn, obecneumBaeT CHmxeHne cogepxaHns CO 1 NOBbILWEHME KOHUEHTpauum Kucnopoaa
BOGMIM3M 9KpaHOB TOMOYHOW KaMepbl.

NMpumeHeHMe NNa3sMOTPOHOB

YronbHas Mbiflb MO CPaBHEHMKO C rasoM M Masytom TpebyeT 6Gonee BbICOKOM
TemnepaTypbl BOCMNIaMeHeHuss M 6Gonee AnNUMTENbHOrO TeMMepaTypHOro BO34AENCTBUS.
NMO3TOMY MbIfIeyrofbHbIE KOTIbl 0OLIYHO pa3XuratoT C NOMOLLIbK MPUPOLHOro rasa unmn masyTa.
OTa TexHonorna obecneymBaeT cTabunmsaumio NpoueccoB ropeHusi. B mupe Ha atu uenu
pacxogytoT 6onee 50 mnH. T maayTa B rog. OgHako CTOMMOCTb TPaaULMOHHBLIX BUAOB TONMMBA
HenpepbIBHO pacTeT.

OpHako coBMecTHOe CxuraHue yrnsa u obnagatowero 6onee BbICOKON peakuMOHHON
CMOCOBHOCTBbI0 MasyTa yxyAllaeT 3KOS0oro-akoHoMuMyeckue nokasatenu kotnos: Ha 10-15%
NOBbILLIAETCA MEXHEOOXOT ToNNMBa 1 Ha 2-5% cHwxkaeTtcsa KIMO-6pyTTo, BO3pactaeT CKOPOCTb
BbICOKOTEMMEPATYPHON KOPPO3UM  SKPaHHbLIX MNOBEPXHOCTEN, CHWXaAETCA HaAEXHOCTb
aKcnnyatauyum kotenbHoro obopyanoBaHus, Ha 30-40% yBenuymBaeTcs BbiIXO4 OKCMAOB a3oTa
N cepbl (3a cyeT Oonee BbICOKOrO COAepXaHUsi cepbl B MasyTe), NOSBASATCA BblOPOCHI
KaHLEepOreHHoOM NATUOKMUCU BaHaaus.

OgHum un3 cnocoboB cTtabunusaumm BOCMIAMEHEHUSA YrONbHOW MblM  ABNSETCA
ncrnonb3oBaHMe NnasmMoTpoHoB. KpaTkoBpemeHHass paboTa nnasmoTpoHa MO3BONSET
NPON3BECTM PACTOMKY KOTMNa U OCYLLECTBUTb JOCTMXKEHME BCEX HEOOXOAMMbBIX PACTOMOYHbIX
napameTpoB. [log Bo3gencTBMEM nnia3Mbl YacTuubl yrns Apobsatca Ha Gonee menkue
KOMMOHEHTbI M MPOUCXOANT UX MHTEHCUBHAs rasndukaumns. Bce a1o noBbliWaeT peakyMoHHbIEe
CBOWCTBa TOMNSIMBa M ropeHne npotekaeTt 6osee yCTon4YmnBo.

Mo pa3HbIM OLEHKaM, anekTpuyeckasi MOLWHOCTb, NoTpebnsemas NnasmMoTPOHOM, He
npeBblwaeT 2,5% OT TensoBOM MOLHOCTY MblrieyrosibHon ropenku n coctasnget 0,3-0,5% ot
TENSI0BOM MOLLHOCTM KOTna.

[na pacTonkm MoryT NpUMeHATbCS anekTpoayrosbie n CBY-nnasmMoTpoHbI.
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2.1.3 TexHonornn, npumMeHsieMble ANA CHUXKEeHUA BbIOPOCOB TBEpPAbIX
yacTtuy
2.1.3.1 AnekTpohunbTp

Hanbonee apekTMBHLIMM OTEYECTBEHHLIMU  30510ynoBuTensamMm Ha TOC aBnsoTca
ANEeKTPOPUNbTPLI, KOTOPbIE UMEIKOT CTENeHb OYUCTKU ra3oB OT TBepAablx Yactuy 99 — 99,8%
npu rmgpasnuyeckom conpotusneHumn He 6onee 200 Ma.

MpuHUun paboTtbl P 3aknyaeTca B criegyloweM. 3anbifieHHbI ra3 ABMXKeTCs B
kKaHanax, obpa3oBaHHbIX OCaAUTENbHBIMW SNIEKTPOAAMMN, MEXAY KOTOPbIMWN Ha onpeaeneHHbIX
PacCTOSAHUAX pacnofiaraloTCa KOPOHUpYyowme anektpoabl (pPUcyHok 2.7). OBbl4HO LWKMpUHA
MEXINEKTPOAHOro  NMpoMeXxyTka (pacCTosiHue Mexay COCeAHUMU  OocaguTernbHbIMU
anekTpogamun) coctaensaeT 250 — 500 mm.

K KOpoHUpyoLWMM anekTpogam MnoABOAUTCA BbICOKOE HanpsiKeHue oTpuuaTesibHOW
NONAPHOCTU, a ocaanTesibHble ANeKTPoabl 3a3eMseHbl. B 3aBMCUMOCTHN OT MEXaneKTpogHOro
pPacCTOAHUA N (PU3MKO-XMMUYECKMX CBONCTB 30Sbl M AbIMOBOrO ra3a BefnunymMHa HanpsXeHus
coctasnseT 30 — 100 kB. lNpun Hanps>KeHHOCTU SNEeKTPUYECKOro Nong Bbille onpeaerieHHoro
3HayeHus Ek (Tak Ha3blBaeMOro KpUTMYECKOro 3HayeHus1) NpoucxXoamnT MOHU3aLUMs ObIMOBbIX
rasoB BOMM3N KOPOHMPYIOLMX SNEKTPOOOB, COMPOBOXAAKLAACA 3aXUraHWeM KOPOHHOro

paspsga.

333eMIIeHHELT CmIoBLie  JTHHHHA
OCaIUTENBHELT SIICKTPHYICCKOTO  3apskeHHbIE Koponnpyrome
3MEKTpon IMOIa YACTHIIEI 3JCKTPOOEL

Brmxos

L:'} YHCTOTO
rasa

HezapsixeHHbie \

> hY

JaCTIIBL C-Oﬁpal—]]ﬂflﬂe Ha OCAIUTCIBEHOM Bricoxoe HaIIpAXKCHIC
3JEKTponc HaCTHIIEIL, OT arperara ImaTaHma

dhopMHEpYOLINE CTIOH 30ITB

PucyHok 2.7 — MpuHuun paboTbl anekTpodunbTpa

KOpoHHbIN pa3psag He pacrnpocTpaHseTcs Ha BECb NPOMEXYTOK, a 3aTyxaeT Mo Mepe
YMEHbLUEHNS HanNpPsXXEHHOCTN 3reKTPUYECKOro Monsd B HarpaBfieHUn ocaguTeribHOro
anekTpoaa.

[[@30Bble MOHbI Pa3fMYHON MOMSIPHOCTM W JNEKTPOHbI, Obpasylwmecs B 30HE
KOPOHHOro paspsiaa, o OeNCTBUEM CUM SNEKTPUYECKOrO MOMns ABMXKYTCS K pa3HOMMEHHbIM
aneKkTpoaam, BCreACTBME YEro B MEXANEKTPOAHOM NPOCTPaHCTBE BO3HUKAET 3MEeKTPUYECKUm
TOK, Ha3blBaeMblli TOKOM KOPOHbl. TBepAble 4acTuubl, Ha KOTOPbIX afcopbupyltoTCa MOHbI,
npuobpeTaloT 3NEeKTPUYECKUn 3apsa M OBWMXKYTCS MO HarnpaBfieHUIo K anekTpogam nog
OencTBMeM cun anektpudeckoro nons. Mpu 3ToM OCHOBHasi mMacca 4acTuy, 3apshkaeTcs
OTpULATENbHO, TaK Kak MOJIOXUTENbHbIE MOHbI, obpasylomecs BONN3N KOPOHMPYHOLLMX
9NeKTpoaoB, Mo AEeNCTBMEM CWUIT 3MEKTPUYECKOro Mnosist yxoOaT Ha 9TU 9nekTponbl, He
ycneBas apcopbupoBaTbCs Ha MOBEPXHOCTU 4YacTuy, 30Mbl. Takum obpa3om, OCHOBHOE
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KONMMYECTBO YacTuL, 30Mbl OCaXKO4AETCH Ha OCaaUTeNbHbIX 3NEKTPOoAax, a He3HauynTernbHas
4acTb — HA KOPOHUPYIOLLUX.

Uepes onpeneneHHble MPOMEXYTKM BPEMEHW C MOMOLLbIO YyOApHOro MexaHusma
NPOUCXOOUT BCTpsSIXMBaHWE anekTponoB. [log AencTBMEM Cumbl TSXKECTU 4YacTuubl 305bl
nagatT B OyHKep, Haxo4AWMNCS MOA4 OCaauTeribHbIMU 3neKTpodamMu, U3 KOTOpOro 3osna
TpaHCNoOpTUPYETCS Ha CKnag unm 305100TBarn.

Mpn yBenuMYEeHUN HanNPsSXKEHHOCTU JMEKTPUYECKOro nons Bblle EK TOK KPOHbI
yBenuuuBaeTcs, W 3PPEeKTUBHOCTb 3050ynaBnuBaHna Bo3pacTtaetr. OpHako npwu
onpegeneHHoM 3HaveHun Emnp (npobonHaa HanpsKeHHOCTb) npoucxoauT ayroBon nmbo
NCKPOBOW MPOBON MEXINEKTPOLHOro NpomMexyTka. Takmm obpasom, Npu OYUCTKE AbIMOBbLIX
rasoB B 3P He0b6X0ANMO BbINOSHEHNE YCNOBUS:

Ekp <E<Enp (1)

MpumeHsiemble B HacTosilee BpemMa Ha TOC anekTtpodunbTpbl  MMEKOT
FOPU3OHTANbHYK KOHCTPYKUUIO, MPEUMYLLECTBO KOTOPOM COCTOUT B TOM, YTO LOCTUXKEHUE
BbICOKOM 3P(EKTMBHOCTN ObecnevmBaeTcs HECKOMNbKMMU OTAENbHbIMU 3MEKTPONOSISAMM,
KOTOpPbIE€ MOXHO F1IEerko pacnonoXuTb NocrneaoBaTenbHO. Yucno nonen 3aBnucuT ot Tpebyemon
obwen addektnBHocTn. Kpome pasbueHns IOP Ha 3nekTpononsa no AfuHe, Kakagoe
3NeKTponosie YacTo AeNAT Ha cekumm no wunpuHe. CMbICA CEKLMOHMPOBAHNSA 3aKfioyaeTcs B
cnegyowem:

1. VickpeHus B 3P nmetoT BepoATHOCTHBIN Xapaktep. Yem 6onbLue none 9P, Tem Bbille
BEPOSATHOCTb BO3HUKHOBEHUS B HEM UCKPEHMI, NOTOMY YTO BOMblLUee KONMYeCTBO Y4acTKOB C
BO3MOXHbIMW UCKPEHUAMU nonagaeT B none. MNoatomy npu yBenmyeHnn pasmepos nons 3P
CHUXaeTca pesynbTupyloliee HanpsXxeHne. 3TO NPUBOAUT K YMEHbLUEHUIO TOKa KOPOHbI U
CHWXEHWNIO 3 PEKTUBHOCTN 30510y aBfiMBaHUS.

2. OnekTpuyeckass €eMKOCTb mofied 6onblwnx pasMepoB YyBenuymBaeTcs, a,
cnefoBaTenbHO, BO3pacTaeT BpeMs ee nepesapsikn, B pesyrbTate MAOTHOCTb KOPOHHOro
TOKa U 3PPEKTUBHOCTb 30510yNaBIMBAHUS CHUXKAKOTCA.

3. CekunoHupoBaHMe MO3BOMSET nyywe npucnocobute pexmm paboTbl KaKgoro
UHOMBMAOYANbHOrO arperata nuTaHUa K NOOOW  CyWeCcTBEHHOW HepaBHOMEPHOCTU
TemnepaTtypbl UMW rasoBOro pacnpefeneHns, B OTNMYMe OT OOHOro arperata nuTaHus,
KoTopbIN paboTan 6kl Npy camoM HE3(MEKTUBHOM 3KCNITyaTauMOHHOM peXumMe.

Bua OBYXCEKUMOHHOIO TPEXMNOSIbHOIO ANeKTpodunbTpa NpeacTaBneH Ha pucyHke 2.8.
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PucyHok 2.8 — [1ByXCEKLMOHHbIN TPEXNOSbHbIA 3NEKTPOOUNbTP
(1 — kopnyc; 2 — razopacnpegenurenbHas pelleTtka; 3 — ocaguTenbHbIN aNekTpos; 4 — MexaHu3m
BCTPSAXUBAHWUSI OCAOUTENbHbBIX 3MNEKTPOAOB; 5 — KOPOHUPYHOLLNIA 3NEKTPOA; 6 — pama noaBeca KOPOHUPYHOLLMX
3MNEKTPOAOB; 7 — MEXaHWN3M BCTPSIXMBAHMS KOPOHMPYIOLLMX SNIEKTPOAOB; 8 — NpMBOA, BCTPSXUBAHNS
ocaauTenbHbIX 3MEKTPOAoB; 9 - NpMBOL BCTPAXMBAHUSA KOPOHMPYOLWMX anektpogos; 10 — tokonoaeoa; 11 —
Bnbparop; 12 — onopa)

OnekTpodunbTPbl UMEKT cnefyoLlme JOCTOMHCTBA:

— BO3MOXHOCTb NONy4YeHns yNOBMEHHON 30S1bl B CYXOM BUAE;

— Hwuskoe rugpasnuyeckoe conpoTtusrieHme (He 6onee 0,4 klMa);

— HapgexHocTb paboTbl 1 NpocTOTa 06CNYXMBaHUS;

— BoamoxHocTb 06paboTkm 6onbLunx 06beMoB AbiMoBbIX ra3os (4o 1 000 000 HM3/4);
— Hwuskne akcnnyaTauMoHHble 3aTpaThl.

HepoctaTtkammn anekTpounbTpoB ABNAOTCS:

— HeBbiCcokas cTeneHb ynaBnmBaHNA TOHKUX YacTuL;

—  3aBuUcMMOCTb ahPeKTUBHOCTU 30moynasnneaHng ot YIC 305l

— Bo03MOXHOCTb CHWXEeHUS ahPEKTUBHOCTIN paboThbl NPU M3BMEHEHUM COCTaBa yrns

2.1.3.2 Ckpy66ep

MokpbIi CMOCO6 OYMCTKM ra3oB OT TBEPAbIX YACTUL, HAXOAMUT LUMPOKOE NPUMEHEHME HA
POCCUNCKMX yronbHbIX TOC.

B 3aBncuMMOCTM OT (PUIUKO-XMMUYECKMX CBOWCTB 30fIbl M O4MLA@eMblX ra3oB, OT
Has3Ha4YeHnss M HeobXooMMOW CTENeHU O4YUCTKM pa3paboTaHbl pasfnyHble TUMbl MOKPbIX
30510yNOBUTENEN, OTNMYAIOLNXCS NPUHLMNOM OENCTBUSA U KOHCTPYKTUBHBIM OGOOPMIIEHNEM.
OcHOBHasi 4YacTb MOKPbIX 30510yfioBUTENEN npeacTaBneHa Havbonee adpdeKkTUBHbIMU
annapatammn Tmna MB YO OPI'P3C n MB-BTW, ncnonb3yowmmn NpuHLMN MHEPLMOHHOTO
OCaXOEHUSA B3BELUEHHbIX YacTWL Ha Kanfsx pacnblieHHOW BoAbl Mpu OOTeKaHun unx

43



UTC 38-2017

3anblfneHHbIM NOTOKOM B Tpybe-koarynatope BeHTypu (KB) B coueTaHum ¢ kanneynosuTtenem
(ckpybbepom) ueHTpobexHoro Tuna. YcrtaHoBka Tpybd BeHTypm MOXKET oOCyLlecTBNATLCS
BEpPTMKAbHO UM FOPU3OHTANbHO B 3aBMCMMOCTU OT TUMNa annapaTos.

Ha puc.2.9 nokasaH obwmin Bng mokporo 3onoyrnosutena MB-BTW. Tpyba BeHnTypu 5
BKo4aeT B cebs koHpy3op 1 ¢ yrnom packpbitus 25-60°, ropnosuny 4 n anddysop 3 ¢ yrnom
packpbITUa 6-12°. 3anbifieHHbIM ra3oBbi MOTOK MOCTynaeT B KOHQY30p, rae npoucxogut
yCKOpeHu1e ra3oB ¢ npeobpasoBaHMEM YacTu NOTEHUMANTbHON SHEPTUM ra30B B KUHETUYECKYIO.
Mpn aTOM YacTuubl 305bl NpMOBpeTaloT 3HaAYUTENbHbIE CKOPOCTU. B 30HY kOHy30pa mnu
rOpfIoOBUHbLI C MOMOLLBbKD YCTPOWCTBA OpolleHusa 2 nogaeTtcs Boda, Kotopas adhdeKTUBHO
ancneprupyeTcs CKOPOCTHLIM ra3oBbIM NMOTOKOM.

B Tpybe BeHTypu oOcCyLlecTBNAETCA MPOLEeCC OCaXOEHWA YacTuL 305bl Ha Kannsx
pacnblfieHHOW opoLlatoLLen BoAbl. BbICOKON MHTEHCUMBHOCTW 3TOrO npouecca cnocobCcTByOT
pacnbinn BOAbl Ha OOMbLIOE YMCNO MENKUX Kanenb W Hanuume 3Ha4YUTENIbHOW pPasHOCTU
CKOpPOCTEM YacTuy, W Kanenb B rasoBoM noToke. B aunddysope obecneunsarotca
BOCCTAHOBMEHNE YacTW CTaTMYeCKOro Harnopa W OAHOBPEMEHHO YnaBfiMBaHME 4acTuy,
Kannamu BoAbl. HacbIWeHHbIM KannamMu ¢ yrIOBAEHHOW UMK 30510/ ra3oBbIn MOTOK NOCTynaeT
B LeEHTpobexHbin ckpybbep (kanneynosutenb) 9, B KOTOPOM, BpallasiCb, OBMXETCA K
BbIXOQHOMY MNaTpyOKy. BHYyTpeHHAs MOBEPXHOCTb Kopryca KanmeyrnoBuUTens HernpepbiBHO
opoLuaeTcd U3 cones 6, ycTaHOBIIEHHbIX NO OKPY>KHOCTWU. CTpysl BOAbI, BbiTEKaroLWas n3 conna,
HanpaBfeHa B CTOPOHY BpaleHUs AObIMOBbIX ra30B TaHreHuuManbHO K BHYTPEeHHen
yTEpPOBAHHOW MOBEPXHOCTU KOpryca KanneynoButena v AOofKHa cMayuBatb ee 6e3
obpasoBaHus 6pbI3r. PaBHOMepHOe pacnpegeneHne BoAbl MO  OTAESbHbIM  conram
obecneynBaeTca NpMMEHEHMEM pacnpeaenuTenbHOro Konbua 8 ¢ nogBoAoM BoAbl K HEMY U3
MarucTpanu.
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PucyHok 2.9 — Ckpy66ep ¢ Tpybon BeHTypun
(1 - KoHby30p; 2 — YCTPOMCTBO opolleHnst; 3 — anddy3op; 4 — roprnoBuHa; 5 - Tpyba BeHTypu; 6 —
opocuTenbHOe comnno; 7 — rmapo3aTBop; 8 — pacnpeaennTensHoe KomnbLo; 9 — KanneynosuTernb)

BosHukatowas npu BpalleHun ObIMOBLIX ra3oB LEHTpobexHasa cuna oTtbpacbiBaeT
Kannu Boabl, obpasoBasLlumnecs B Tpyde BeHTypu ¢ ynoBNeHHON UMK 305101, a TakKe YacTuubl
30Mbl, He nonaswue B Kannu BoAbl B Tpybe BeHTypu, K opowiaeMon MNOBEPXHOCTU
kanneynosutens. bonbWKWHCTBO kKanenb W 4YacTuy JOCTUraeT BOOSHOM  MNIIEHKM,
obpasylowencs Ha NoBEepPXHOCTU Kopryca KanneynoBuTens, U ynaenuBaeTca eto. Boga c
yacTvuamu 30Mbl CTEKaeT MO CTEHKe Kopryca BHM3 W 4Yepe3 rmapaBnuyeckun satesop 7
cbpacbiBaeTcH B kaHan rmapo3onoyaaneHus.

B ortnnuve oT gpyrmx TUMNOB 30M0YrOBUTENEW, KakK MOKPbIX, TaK W CyXuX,
NCMOMb3YOLWNX MPUHLNN UHEPLMOHHOIO OCaXAEHUs 4acTuul, U B KOTOPbIX dpakuMoHHas
CTeneHb OMUCTKM ra3oB TeM DOMbLUE, YEM KPYNHEee pasmep 4YacTul, Kannu pacnblneHHon B KB
BOAbl HAaobopoT 6Gonee 3aPPEKTUBHO YyNaBnMBAOT TOHKME pakuMn B XapakTepHOM And
nonuaucnepcHon netyven 305bl AnanasoHe pasmepoB yactuu. B kopnyce xe ckpy6bepa
[OCTaTOYHO 3(P(PEKTUBHO YNaBfMBAOTCA He TONbKO Kannv BOAbl, HO U KPYMHble YacTuubl
30Mbl, B pesynbTaTe Yero AoCTUrarTcs NPMMEPHO O4MHAKOBbIE CTEMEHN OYMCTKWU ra3oB Ans
pasnu4YHbIX opakumm neTyyen 30n.l.

OpgHoBpeMEHHO C ynaBnuBaHWEM TBepPAbIX YacTuy, B MOKpPbIX 3omnoyrnosutenax ¢ KB
npoTekalT npouecchl TennoobmMeHa mexay AbIMOBbIMM rasamMmu 1 opoluatoen sogon. MNpu
9TOM [ObIMOBbIE ra3bl OXflaX4alTcs, a opollatroLllas Boga, Kak B BUAE Kanenb, Tak U B BUAE
NnNeHkn Ha cteHkax KB n kopnyca HarpeBaeTCsa U 4acTMYHO UCMapsieTcs, yBenu4yMBas
BnarocogepxaHume ouumLLeHHbIX ra3oB. B Mokpbix 3onoynosutensx ¢ KB, yctaHaBnmBaembix
Ha 9neKTpoCTaHuMsX, TemnepaTtypa oTpaboTaBwen BoAbl (Myfbhbl) MNPaKTUYECKM paBHa
TemnepaType MOKpOro TepmomeTpa. B 3aBucumoctM OT Buaa CXKUraemoro Tonnvea
Temnepatypa nynbnbl konebnetca ot 45° C ana yrns ALL go 68° C ana cdopesepHoro Topda.
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Mokpble 3onoynosutenn ¢ Tpybamu (koarynatopamn) BeHTypu nonyumnu wmpokoe
pacrnpoCcTpaHeHMe Ha OTEYECTBEHHbIX 3MeKTpocTaHUMsAX. OCHOBHbIMM LOCTOMHCTBAMWU 3TUX
annapaTtoB SBMSKTCA OTHOCUTENbHO HebOoMbLIME KanuTarnbHble W 3KCMyaTauMOHHbIE
3aTpaTbl, BO3MOXXHOCTb NpY ONpeaeneHHbIX YCIOBUAX HaaexHom paboTbl Ha 060pOTHOM BOAE,
OTCYTCTBME BNUSHUSA YOESNbHOro 3rekTpuyeckoro conpotueneHna (YOC) 3ombl Ha
apdekTMBHOCTL  paboTbl, Manble rabaputbl. OHM  MNPUMEHATCA Ha  KoTnax
naponpon3BoauTenbHOBTLIO A0 670 T/yac. He pekomeHOyeTcsi MPUMEHATb MOKpble
30/10ynOBUTENN AN TONSMMB, COAepXawumx B coctaBe 3o5bl 6onee 15% CaO, w npu
npuBeaeHHon cepHmuctoctn Tonnmea Boiwe 0,3 % kr/MIx. >KeCcTKoCcTb opoLuatoLLen Bogbl He
AOIKHa npeBblwaTth 15 Mr-ake/n.

K HegocTaTkam ckpyb66epoB ¢ koarynsatopamum BeHTypu MOXHO OTHECTU OTHOCUTESIbHO
HEBbICOKY 3p(PEKTUBHOCTb O4MCTKM (Kak npaBwuio, He 6onee 97 - 97,5%) n HEBO3MOXXHOCTb
NOMy4eHns 305bl B CYXOM BUAe.

Kpome TOro, cywecTBeHHbIM OrpaHuyeHnem obnactn npUMEHEHNa yKasaHHbIX
annapatoB Ha TJOC saABNAeTCcA BO3MOXHOCTb 0Opa3oBaHUA MUHepasibHbIX OTIIOXKEHWA Ha
BHYTPEHHMX MOBEPXHOCTSX 30510yIOBUTENEN.

2.1.3.3 LIMKNOHBLI

B kayecTBe MHEPLUMOHHBbIX 30M0yrosuTenen Ha TOC nonyymnu NnpuMeHeHne LMKIOHbI,
B KOTOPbIX OCaXAeHWe TBepablX 4YacTul, MPOMCXOOUT 3a CYET LEHTPOBGEXHbIX curil npu
BpalLaTesibHOM ABWXKeHUU notoka. Cxema LMKIoHa npeacrasneHa Ha pucyHke 2.10 a).
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PucyHok 2.10 — LInKnoHHble 3onoynosutenu

(a — npuHUMNnanbHas cxema LMKIOHa, rae 1 — BxoaHOM NaTpyBoK ANs 3anbIfIeHHOro rasa; 2 — Kopryc
LMKINOHA; 3 — BbIXOOHOW NaTpyboK oumLLeHHOro rasa; 4 — 6yHkep Ang 30nbl;
© — anemeHT BGaTapenHoro umknoHa bLY;
B — OaTapenHbIi LMKITOH, rae 1 — BXOAHOW NaTpyboK AN 3amMbIIEHHOro rasa; 2 — LUKIOHHbIN 3N1IEMEHT;
3 — TpyOHble AOCKK; 4 — BbIXOOHOW NaTPyOOK OYMLLEHHOrO rasa;
5 — ByHKep anga 307bl)

@3 nocTynaet B LMKMOH TaHreHuuanbHO W ABMXETCHA MO OKPY)KHOCTM B KaHane,
00pa30BaHHOM BHELUHEN W BHYTPEHHEW UUIMHAPUYECKUMU MOBEPXHOCTAMU UuMKnoHa. lMoa
OEeNCTBMEM LEHTPOOEXHBIX CUN 3051a OTTECHSIETCHA K BHELWHEW CTEeHKe UMKINOHa W nojg
OENCTBNEM CUMbl TSXKECTU CCbINAeTCsl BHU3 B KOHNYECKYH0 BOPOHKY 1 Aanee B o6wmi OyHkep.
OunLLEeHHbIN ra3 yaansaeTca Yepes BHYTPEHHWUIA LMNNHAOP BBEPX.

OpbekTUBHOCTb ynaBnMBaHMA TBEPAbIX YacTUL B UWKNOHE BO3pactaeT npwu
yBEMMYEHUN pa3mMepoB YacTuL, 3051bl, X MAOTHOCTU, CKOPOCTU ra3oB U YMeHbLUEHUM paauyca
LIMKIOHA.

[Ona nonyyeHns 6onee BbICOKOW 3MEKTUBHOCTM 30510yNaBnNMBaHNA B HacTosiLlee
Bpems Ha TOC npumMmeHsaTCs, Kak npaBusio, 6atapenHble UUKIoHbl (pucyHok 2.10 8), korga
BHYTPW OAHOro Kopryca ycTaHOBMEHO 60oMbLIOe YNCMO LUKITOHOB Manoro gnameTpa.

ObbekTUBHOCTL ynaBnuBaHus TBEPAbIX YacTuy B OaTapenHbIX UUKNOHA He
npeeblwaet 92 — 93 % NO3TOMYy OHM MNPUMEHSOTCA Ha KOTMax Mariom n cpegHen
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Naponpon3BoaMTENBHOCTU U KakK NPeoYncTKa, NPy BbICOKOM 3anbIfIEHHOCTM ObIMOBbLIX ra30B
Ha BXxo4e B 9nekTpounbTp. [mapaBnuyeckoe conpoTuBneHne 6GatapenHbiX LMKIOHOB
coctaBnsaet okono 1200 MMa.

[OCTOMHCTBaAMM  LUMKIOHOB  SIBASKOTCA  MPOCTOTa  KOHCTPYKUWUKW, OTHOCUTESIBHO
HeBbICOKAs CTOMMOCTb, HaAdeXHOCTb paboTbl. OCHOBHOM WX HeOoCcTaTok — HuU3Kas
3(P(PeKTBHOCTL 305I0ynaBnmMBaHns (B 0COBEHHOCTU, TOHKMX YacTuy). MMO3TOMY LIMKMOHLI
NPaKTUYECKN HEe NPUMEHSIOTCA N1 OYMCTKM ObIMOBLIX ra3oB TOC 3a pybexom.

2.1.3.4 dmynbratopbl

B HacTogLee BpeMs NPUMEHSIOTCA ABa OCHOBHbLIX TUMa aMynbratopos: 6aTapenHsbie Il
MOKOMEHMUS U KOSbLEBbIE.

KoHCTpyKumnsa coBpeMeHHoro 6atapenHoro amynbratopa |l nokoneHns npeacraBneHa
Ha puc. 2.11.

A-A
noasoa BoOkl

1 - 8

‘nogsod BoAbl

PucyHok 2.11 — baTtapeinHbi amyrnbraTop:
(1 — kopnyc; 2 — naTpybok BBOAA rasos; 3 — NaTpybOK BbiBOAA ra3os; 4 — 3aBUXpPUTENb; 5 — KONNEKTop
y3ria opoLleHust; 6 — TonacTHOW KanneynoBUTens; 7 — rmapo3aTeop; 8 — BogopacnpenenutenbHble cTakaHbl; 9
— KO3bIpbKy NaTtpybka BBoAa rasos; 10 — otborHoe konbLo; 11- BogopacnpegenutensHble Tpyobl; 12 —
nonacTtw)

[bIMOBbIe ra3bl NOCTYNaT Yepes naTpybok BBOAA ra3oB 2 B HWXKHIOK YacTb Kopnyca 1

N BXOAAT B NaparnnenbHO pacrnofioKeHHble opollaeMble Hacagku 3aBuxputens 4, rae OHu
WHTEHCUBHO 3aKpy4mBatoTcs nonactamm 12,
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OpouwatoLwasa XnakocTb B BMAE BOAblI NOAETCSH B KONNEKTOP 5, 0TKyAa OHa nocTtynaeT
B BogopacnpeaenutensHble Tpyobl 11, a n3 oteepctum Tpyb - B BogopacnpenenuTenbHble
CTakaHbl 8, n, fjanee, Yepes OTBEPCTUS B CTakaHax B Kaxayto Hacagky. [Npu B3ammogencrasnm
BOAbI C BpaLlarLMMCS ra3oBbiM NOTOKOM NponcxoauT obpasoBaHne NeHHOro BpallatoLerocs
Cnosi, KOTOpbIN HakannMBaeTcs Hag nonactamu. BpalleHue aToro cnosi cnocobecTByeT ero
Typbynusaumm, npu 3TOM MNOBLIWAETCA MexdasHasa KOHTaKTHas MOBEPXHOCTb WU ee
obHoBNsieMoCTb. B cnoe neHbl C BbICOKOPa3BUTOW MOBEPXHOCTbIO YNaBfMBalOTCA MeENKue
YacTuubl 305bl, OCTaBLUMECH MOCIe NPOXOXAEHNA ra3oBOro NOToka Yyepes fnonacTn Hacagok
3aBuxpuTens.

OTtpaboTaHHas XXMAKOCTb C YNIOBNEHHOM 305101 (Myfbna) cnmBaeTcs Yepes nonactu 12
HacagoKk 3aBumxpuTtens 4 B 30/10CMbIBHOW annapaTt, Yepe3 KOTOpbI MOCTynaeT B COOPHLIN
BGyHKep C ruapo3aTBOpPOM 7.

[biMOBbIE rasbl MOCe OYUCTKU B 3MYSIbCMOHHOM Crioe MNOCTynalT B FIONacTHOM
kanneynosutenb 6, roe noTepsiBlLUME BpawaTernbHYl CKOPOCTb rasbl AOMOSHUTENBHO
3aKpy4MBalOTCA ONs cenapauun BOASHbIX Kanenb M3 AbIMOBbIX ra3oB, a OCTaBLUMECA Ha
BbIXOA€E U3 KanneynoBuTens HecenapmpoBaHHble BOASHbIE Kannn cobunparoTcsa nog 0TOOMHbIM
konbuoMm 10 1 cnuBaloTCs Yepes fonacTu KanneynoButens Ans AanbHeWnwero yyactus B
npouecce OYNUCTKM ra3os.

YcnelwHasi pEKOHCTPYKLMS 30/10YaBnnBaLLmnX yCTaHOBOK C MOHTaXXOM BaTapenHbIX
amynbratopos Il nokoneHus 6bina nposegeHa B 2000+03 rr. Ha nsaTy koTnax CepoBckon U
BepxHeTtarunbckon MPI3C. BdpekTmBHOCTL HOBLIX annapaTtoB coctasuna 99,5 + 99,6 %.
YcnewHo BHeApeHbl GaTapenHble amynbratopbl Ha kotnax Ne11-15  Ycrb-KameHoropckon
T3L. SddekTMBHOCTL 30M0ynaBnuMBaHns Ha 3Tux kotnax npesbiwaeTt 99,0%.

Ha Tomckon MPOC-2 Ha aHeprobnoke Ne5 Takke ycnewHO BHeapeHbl GaTtapenHble
amynbratopbl. OgHako akcnnyaTaumMoHHasa apdekTUBHOCTL paboThl AaHHbLIX annapaTtoB Mo
pesynbTatam ucnblTaHu He npesblwaeT 98,7%. HegoctaToyHO BbiCcOKas a(ppeKkTMBHOCTb
9MYynbraTopoB, YCTaHOBMEHHbIX HAa Tomckon MPIC-2, 06bACHAETCA HeQoCTaTKOM BOAbl Ha
opoLueHue.

KoHCTpyKUMS KOMbLEBOro amyrbratopa npusegeHa Ha puc. 2.12. 3anbifneHHble rasbl
Yyepes TaHreHuuarnbHbIM BXO NOCTYNaT B HUMXKHIOK YacTb Koprnyca 1 noa 3aBuxputernb 2 U
Yyepes3 Hero BXOAAT B 3aKpyYeHHOM BUAE B BEPXHIOK YacTb koprniyca. 1o Tpybe opolueHus 4
Ha Taperky 3aBUXpUTENs 2 nogaeTcsa opollarwas Boga, obpasys BpallatollytoCcs BaHHY
xunakoctn. Mpn onpeaeneHHon CKOPOCTU ra3a XUAKOCTb HaYMHAET B BUAE MMNEHKUM U CTPyW
cpbiBaTbCA C Taperikm U CMelMBaTbCA C AbIMOBbIMW rasamu, obpasys rasoXugkoCTHYHO
9MYnbCUIO, KOTOpasi CO BPEMEHEM HakanMBaeTCa B MPUCTEHHOW 30He Kopryca
HenocpeacTBEHHO Hapg 3aBuxputenem. pu BbIxoge Ha CTaAUMOHAPHBIA PEXUM BO3HUKAET
NPOTUBOTOK ras-XnakocTb M Mynbna C YNOBMEHHOM 305101 CfMBaeTcsa Nog AeACTBUEM CUIbl
TSHKECTM Ha KOHMYeCKoe OHuLe Kopryca, OTKyda Yepes rmaposaTtBop 8 yaansercsa B kaHan
3Y. ObiMOBbIE ra3bl NOCre NPOMbIBKM B 3MYfbCMOHHOM Crloe, NpoAoShkas BpallaTtenbHoe
OBMXKeHne B oObeme Hag 3aBuMXpUTENEM, MNPOXOAAT 4epes3 packpyyuBatens 3, rage
AOMONHUTENBHO NOAKPYYMBAKOTCS. 3a CYET 3TOro BpaLleHuUs Kannu nynbnbl, o6pasyemble npu
BCXJI0NbIBaHMM MNy3blpen Ha BEPXHEN rpaHuLLe SMYITbCMOHHOMO CMOSA U BbifieTalolmne U3 Hero
nog AeNCTBUEM LIEHTPOBEXHbBIX CUI, CENapupylTCsl Ha CTEHKY CKkpybbepa [0 ko3bipbka 5. 3a
CYeT BbICOKOrO YPOBHS TEMS0- 1 MaccoobMeHa Mexay XUOKOCTbIO M ra3oM BO BpallaloLemMcs
NEHHOM croe (pexmumMm nHBepcun das) ¢ BbICOKON 3hEKTUBHOCTLIO YNaBnMBatOTCA TBEPAbIE
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yactmubl (3ona, nbib). O4vnlEHHbIE OT TBEPAbIX YacTUL, U Kanenb, rasbl yaansoTca u3s
aMyrbratopa B BbIXogHOW rasoxon 16.

|
|

PucyHok 2.12. — KonbLeBow amyrnbratop
(1- kopnyc; 2 — 3aBuxpuTEnNDb; 3 — packpyynBaTesnb; 4 - Tpyba OpoLLeHMsT; 5 — KO3bIPEK; 6 — KPOHLUTENHbI;
7 - nepdopupoBaHHasi Tpyba (451s cMbiBa 3051kl C packpyynBatens); 8 — rmapo3aTBop; 9 - CMOTPOBbIE JTHOYKH;
10 - HanopHbI 6ak; 11- CMbIBHOE YCTPOWCTBO (4118 OYMCTKM BXOAHOro rasoxona); 12 - Tpyba gnst nogsoaa
ropsiyero Bosayxa; 13 - CBETUNbHUKM AN OCcBeLeHnsa obbeMa kopnyca; 14 - pEMOHTHbIV MoK; 15 - BXOAHOM
rasoxof; 16 - BbIXOOQHOW ra3oxoa)

OnpegenswowmMmn anst aHHOro yCcTpoucTBa aktopamu 3(PEMOEKTUBHOCTU OYUCTKM
rasoB SBMATCA BbICOTAa WM pPaBHOMEPHOCTb pacrnpefeneHus Ccrod 3MynbcuM Hag
3aBuxputenem. [oBbILLEHHOE AaBNEHME BO BpaLlaroLweMcs NEHHOM (3MYIIbCMOHHOM) Crnoe 3a
CYeT AencTBusl LEHTPOOEXHbLIX cun 0byCcnoBnvMBaeT YCTOMYMBOE CYyLLECTBOBaHME TOSIbKO
MENKUX ny3blpen MeHbl, YTO MHOrOKpaTHO YyBenuyMmBaeT MOBEPXHOCTb KOHTakTa a3 u
WHTEHCMdMUMPYET npoueccbl Tenno — MaccoobmeHa, 4YemMy Takke cnocobcTeyeT
NPOTMBOTOYHOE ABWXEHME rasa WM XuakKocTu. NpumepHbIn pacxoq opoLlatolwen XUAKoCTU
coctasnset 0,2 n/4m? rasa.
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OunwieHHble rasbl umetoT TemnepaTypy 40 — 50 °C n OTHOCUTENBHYIO BMaXHOCTb,
6nmskyto kK 100%, noaToMy Ana UCKIoYeHns obpa3oBaHUsA KOHAEeHCaTa Ha CTEHKaX ra3oxoaa,
B [AbIMOCOCE W [OblMOBOM Tpybe wn npenoTBpalleHMst KOppo3uu, B rasoxoqd Mexay
SMynbraTopoM M  ObIMOCOCOM MNoJaeTcs ropsyMid  BO3QyX CO  BTOPOM  CTyMeHu
BO3/1yXOnogorpeBaTens, KOTOpbIi NOBbILLIAET TeMnepaTypy ouYmLleHHbIX rasos Ao 70 - 80 °C.

MprMMepoM ycneLwHoro NpMMeEHeEHNs KOSbLEBBLIX AMYNbraTopoB 4151 OYUCTKM AbIMOBbIX
rasoB TOC gasnsetca npoBegeHHas B 2005-2009 r. 3ameHa MOKpbIX CKpybbepos
OxxHoypanbckon [POC Ha konbueBble amynbratopbl upmbl «KOY». B pesynbTate
3(ppeKkTUBHOCTb 30510ynasnmBaHusa nogHanack 0o 99,5-99,7%.

[ocToMHCTBaAMU aMyIbraTtopoB SABNAOTCA:

- BblCOKas aHEKTUBHOCTb OYMUCTKM AbIMOBbIX ra3oB (40 99.7 %);

- marnble rabapuTbl;

- OTHOCMUTENbHO HEBbLICOKAs CTOMMOCTb (CTOMMOCTb 3Myfnbratopa NpMMEPHO B 2
pasa Hmwke, 4eM CToMMocTb OP Ona oAMHAKOBLIX yCrnoBur paboTbl U 3PEPEKTUBHOCTU
OYUCTKM);

- BblCOKas 9PEKTUBHOCTb YNaBfMBaHUA TOHKMUX YacTuL.

K HegocTaTkam amynbraTopoB OTHOCSITCS:

- HEBO3MOXXHOCTb MOJSTy4EeHUs1 CYXON 301bl;

- YyBCTBUTESNBHOCTb K M3MEHEHNIO PEXNUMOB paboTbl KOTNA;

- OpbI3royHOC, NPMBOASALLMIA K MOSIBIIEHMIO OTNOXEHUN B ra3oxogax U AbIMOBOM
TpyOe;

- Heo6xoaMMOCTb Noforpesa BbIXOASALWMX U3 AMYrbraTtopa AbIMOBbIX ra30B;

- HEBO3MOXHOCTb WCMNOMb30BaHUA 3MYyNbraTopoB MNpW COAEepXaHuM oKcuaa
kanbuus B 3one 6onee 10 %.

2.1.4 O6pawieHune c 3onoLwnakamu

OcHoBHas (pyHKUMA cucTem 3osownakoyganeHnsa yrofibHblx TAC — HagexHoe
yoaneHne w3 KOTENbHOW YCTaHOBKM TBEpPAOW Heropryen 4Yactu TBepaoro Tonnvea —
3onownakoBs. B 3aBucumocTn oT Bblbopa cnocoba KOHEYHOro yaaneHus 30510LUMakoB B
PYHKUMIO CUCTEMBI MOXET BXOAUTb OTMYCK 30S10LSAKOB BHELLUHMM MoTpebutenam npm ux
HanMMyYun n/vnn XpaHeHue HeBOCTPebOBaHHOM 4YacTu 30M10WSAaKoB C y4eToM TpeboBaHUN
9KOSIOrnM4YeCcKom 1 NPOMBbILLIIEHHON ©Be30NacHOCTH.

K cuctemam 3onowgakoyganeHuss npeabsaBndTcs  cregylowmne  OCHOBHble
TpeboBaHus:

— HaOeXxHOCTb yaaneHus 3onowuiakoB anst obecneveHns paboTbl reHepUpPYOLLErO
obopynoBaHus;

—  MUWHUMMarnbHoe NnoTpebneHne aHepreTU4YeCcKnx pecypcos, BOAbI, 3eMMu;

— MpPOMBbIWIIEHHAA U 3konornyeckaa 6e3o0nacHOCTb, NPUEMIIEMbIA YPOBEHb PUCKOB
aBapui 1 noTeHumansHoro yulepba, MMHUManbHbIM YPOBEHb BO3OENCTBUA HA OKPYXKatoLLYHO
cpeay,

—  MUWHMMarnbHble KanuTanbHble N SKCNNyaTaunoHHbIe 3aTpaThbl.

Cuctembl 3onownakoyganeHna MoryT Bknyatb B cebs, B 3aBUCUMOCTM OT
notpebHocTen  KOHKpeTHbix TAC, B3auMMOCBS3aHHblE  TEXHOMOMMYECKMe  y4acTKu,
BbIMOMHALWME crnegyoLwme otTaenbHble PyHKUUK:
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—  YyYacCTOK BHYTPEHHEro LunakoyganeHusl, BbiNonHAeT oTbopa Lwaka oT KOTOB, €ro
n3mMenbyeHne, TPaHCNoOPTUPOBaHME B npeaenax KOTemnbHbIX OTAENEeHUN U nepedady B y3en
BHELLHEro 3onoLiakoyganeHus unm B Mecta BpEMEHHOIo HaKoMMeHnsa LWnaka;

— Yy4acTOK BHYTPEHHEro 3orioyganeHus, BbINONHAET YHKUMIO OTOopa 305bl OT
30510yfnoBUTENEN U ee TPaHCNOPTUPOBaHUE B y3en BHELLUHEro 3osiolunakoyganeHus unu B
MecTa BPEMEHHOrO HaKOMMeHNs 301bl;

—  y4acTOK BPEMEHHOr0 HaKOMMeHNa LWnaka, KOTopbIM MOXeET BKOYaTh HaKonuTenu
wnaka u obopygoBaHwe [Ons ero OTrpy3kuM noTpedbuTensaMm mnum B MecTa MNOCTOAHHOIo
XpaHeHus;

—  YYacTKW BPEMEHHOrO HaKOMSIeHUs 1 OTIPY3KM CyXOM 30I51bl NOTpebutensam;

—  Yy4aCTKW BHELLHEro TpaHcrnopTa 30/1bl U LWiaka 40 MeCT NOCTOSHHOIO XpaHeHUs unu
3aXOpPOHEHUS;

—  30mowiakoxpaHunuuia — COOpYXeHUs AN XpaHeHUst HeBOCTpeboBaHHOW YacTu
3071bl U LUMAKOB COBMECTHO UIK MO OTAESIbHOCTY;

—  YyYacTKu OTrpy3KM 3050LLMAKOB C 30S10LLNAaKOXPAHUITULL.

Ha kaxgon koHkpeTHo TOC coctaB cuctembl obpalweHus ¢ 3onoLwniakamm
onpegenseTcs MeCTHbIMKU YCNoBusiMnN, ob6bemamm 06pas3oBaHUSA U CBOMCTBAMM 30510LLNMAKOB,
nNOTPebHOCTAMN B OTIPy3Ke 30SI0WMAKOB MW WX OTAESNbHbIX KOMMOHEHTOB BHELLUHUM

notpebutensam.
Ha poccuinkmnx TOC npMMeHsIoTCS MexaHn4ecue, ruapaBnmyeckue, NHeEBMaTUYeCckue n
KOMOWUHNPOBAHHbIE CUCTEMbI 3oownakoyganeHms. Bbibop TMna CUCTEMbI

3onownakoyganenus (3LUY) onpegensercs:

—  TeXHONOrMyeckumMm OCOBEHHOCTAMM  3HEpreTMyeckoro npou3BoacTea  (BUA
BbIBOOUMOrO LUfaka M3 TOMKW KOTNa, Cnocob® OYUCTKM ObIMOBbLIX ra3oB, pacxo4 U CBOMCTBA
300bl U WNaka, Heo6X0AMMOCTb MCMOMb30BAHNS U HanMynMe OCTaTOYHOro KOnn4yecTBa BOAbl);

—  BO3MOXHOCTbIO OpraHu3auumn cbbita 30M0LWaKoB UM X OTAENbHbIX hpakumn ans
yTUNM3aumm CTOPOHHUMW OpraHn3aunsMu;

—  KNMMaTuyeckumu ycnosmsMmn mect anga pasmelleHus 3LUX, ux yganeHHoOCTbio OT
npomnnowaakm TOC n penbedoM MEeCTHOCTM AN TpaHcnopTa HeBOCTpebGoBaHHOW YacTu
3onownakoB Ha 3LUX;

—  TpeboBaHNAMU NO HAAEXHOCTU N AKOHOMUYHOCTN paboTbl cuctembl 3LLY.

Hanbonee pacnpocTpaHeHHON Ha POCCUMCKNX YronbHbIX TAC aBnatTca cuctemsl 3LUY
COBMECTHOIO BHELLUHETO yAaneHus 30/bl 1 LWaka ¢ 060poTHBIM BOAOCHAGXEHMEM 1 OTIPY3KOM
3WO wu3 kapt 3LWUX B aBTOMOOMABHBIN U/MNKN XEeNe3HOAOPOXHbIN TpaHCMnopT, Brok-cxema
KOTOpOW npefcraBneHa Ha pucyHke 2.13 [25].
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PucyHok 2.13 — brnok-cxema TpaguumoHHon cuctembl '3Y TOC npu coBMECTHOM
TpaHCcnopTUpOBaHuKM 3051bl U Wwnaka Ha 3LLX n otrpyske 3O m3 kapt 3LLUX B
aBTOMOOUNbHLIN 1 X/g TpaHcnopT

Ha HekoTopbix TAC akcnnyaTtupytoTcsa cuctembl '3Y ¢ pasgenbHbIM yaaneHuemM,
cknagupoBaHMeM W OTrpy3koM 30Mbl U wWwnaka (pucyHok 2.14). B Takom crniydyae Ha
onepaTvBHOM LUMAKOXPaHUMMLLE CO30alTCA Y3Nbl OTIPY3KM LWMaka, a Takke, B criyvyae
HeobXxoQMMOCTKN, MOryT pa3MeLlaTbCA YCTAHOBKM MO 0GE3BOXMBAHWUIO LUNaka M HacocHas

CTaHUMA  BO3Bpata OCBETEHHOM

BOAbI.

OnepaTtuBHblE

pacnonaraTtbcs kak Ha npomnnowagke TAOC, Tak 1 3a ee npegenamu.
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PucyHok 2.14 — bnok-cxema cuctemsl ['3Y ¢ pa3genbHbiM yaaneHuem,
CKnagmpoBaHMEM W OTIPY3KOW 30751bl U LLaka

Uucto nHeBmaTnyeckme cuctemsl LY Ha poccuinckux TOC He npuMeHsoTCS.

MHeBmormgpasnuyeckne  (koMOGMHMpOBaHHbIE) cucTembl  3LUY  vawe  Bcero
npumeHsitloTca Ha TOC, ocHalleHHbIX cyxumun 3onoynosutenamn. B 70-x rogax XX Beka
npenmMyLLecTBeHHO Ha 6no4vHbix TOC Poccum Obino HavyaTo COOPYXXEHME YCTaHOBOK MO
oTrpy3ke cyxou 301kl (YOCS3) notpebutenam. Hopmamm TEXHONOrMYeCKoro NpoeKTUpoOBaHNS
BHTI-81 Ha TOC c cyxumu 30m0ynoBuTeENdaMU npenycMaTpuBaeTcs BHYTPUCTAHLUUOHHOE
NHEBMOrMapasnuMyeckoe 3orfoygarneHue: 3ona  us3-nog 3onoynosuTtenen cobupaetcs
NHEBMOCUCTEMaMn B NPOMEXYTOYHbIN OyHkep, a u3 Hero TpaHcrnopTupyetcs B YOC3 no
nHesmo3ononposogam (M3M1) unu npu oTcyTCcTBUM NOoTpebuTenen cyxon 305bl NoAaeTcs no
kaHanam [3Y B HaCOCHyK CTaHUMIO, OTKyAa COBMECTHO CO LUakoM B BuAE Mynbhbl
TpaHcnopTupyetcs Ha 3WX. [otpebutensm cyxas 30na MOXeT  OTrpyXartbCs
HenocpeacTBEHHO U3 NPOMEXYTOYHbIX OYHKEPOB M/UNK CO cknaga cyxoh 3onbl. [1pn 3ToM Ha
3LUX Takke MOryT coopyaTbCsl y3rbl OTrpy3ku ruapatupoBaHHbix 3LLUC notpebutensm.

Brnok-cxema komBmHMpoBaHHOM cuctembl 3LLY ¢ oTrpy3kon noTpebutensam cyxom 301bl
n3 YOCS n 3LC n3 X npeacraeneHa Ha pucyHke 2.15 [25].

54



UTC 38-2017

............................................................................. 5
HoCencrrasaons | |FTpoMeTonit Thy Gonposomt Boamt K ycranoskam [3Y
2
Hacocnan  Bojo- l 1
cHabmenny [3Y
‘ Liex 3y rsn e
Koreintnift nex YCTaHOBOK yOC3
£ I H
2z - |
== OTKpbITble KaHaNbl = ,
3 */a
e Barepnas TPAHCHIOPT
é’. = HACOCHaA 4810~
£3 TPAHCNOPT
S 7 I . 1
= ~ P
=3 Tpvoonposoap [3Y —— Ipasuya nposmiowaoxu TIC
HacocHas Vien oTrpy 3ku
OGOPOTHOIO BOAO- 3 A= X 3uIC
ciaGxtwin T3V OIOIUTANOXPAHIUT IS ﬁ l I

*/n 4BTO-

TPAHCIOPT  TPAHCHOPT

PucyHok 2.15 — bnok-cxema komobuHupoBaHHou cuctembl LY ¢ oTrpyskon
notpebutensam cyxoun 3onbl n3 YOC3 n 3LWC n3 WX

2.1.3.1 BHyTpeHHee winakoyaaneHume

B HacTosilee BpeMsi Ha pOCCUNCKMX YronbHbIX TOC B NblneyronbHbIX 3HEPreTUYECKNX
KOTNnax nNpPUMEHSAIOTCSA rMAapaBinNYeckne CUCTEMblI BHYTPEHHero wnakoyaanenus. [lpu
MCNONb30BaHUN TMAPABMYECKOrO LUNaKoyganeHus wnak M3 KoTna nocTtynaet B ApOOuMmKuY,
roe OH uamMenbyaeTcd, M apobneHbin wnak cbpacbiBaeTcsi B CaMOTEe4YHble KaHamnbl C
nobyauTenbHbIMX connamMu U B BUAE LUNAKOBOW MyrbMnbl NogaeTcsa B 6arepHytd HAaCOCHYH
ctaHumto. Ha aHeprobnoke Ne1 Bepesosckon TPOC npumeHsieTcs nonyBnaxHas TEXHONOMMS
LunakoyganeHusi, B KOTOPOM ANA TPaHCNOPTUPOBKWM LUMaka WCNONb3yeTcss JOTKOBLIN
CKpebKoBbI TpaHCNOpTEP C BOASIHOM BaHHOW. B ManbIX KOTemnbHbIX MCMONb3YHTCA
MexaHuveckune cuctemol LY.

2.1.3.2 BHyTpeHHee 30noyaaneHue

B kauyecTBe yCTaHOBOK BHYTPEHHEro TpaHcropTa 30Sibl B POCCUACKOM 3HepreTuke
NCNONb3YylTCA:

—  YCTaHOBKW rmapoTpaHcrnopTa;

— caMOTe4Hble YCTaHOBKMY;

— a’spoxenoba;

—  BaKyyMHbl€ YCTaHOBKW;

—  HUW3KOHAamMopHble YCTaHOBKMN CO CTPYMHbIMM Hacocamu;

—  BbICOKOHAmNoOpHble YCTaHOBKM C MHEBMOBWHTOBbIMA U  MHEBMOKaMEPHbIMM
Hacocamu;
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—  [ABYXCTyNeH4aTtble NHEBMOTPAHCMNOPTHbLIE YCTAaHOBKW.

YcmaHo8Ku 8HympeHHe20 2udpompaHcriopma 30/10W1aKko8 BKIOYAKT 30/10CMbIBHbIE
annapatbl (3CA, «4aHuKkM») noa OyHkepamu 3o5foynoBuTenen unm npomMOyHkepamu wm
KaHanoB ¢ nobyguTenbHbIMW conflaMu, KOTopble npeaHasHaveHbl A5 TPaHCMOPTUPOBKU
30110BOWN Nyrnbhbl (MW COBMECTHOrO 30S5I0BOW WU LUSIAKOBOW Mynbhbl) B MPUEMHYI0 €MKOCTb
GarepHOM HaCOCHOM CTaHUMK. OTa TEXHOMOrMs NpuMeHsieTca Ha poccunckux TAC Hanbonee
LLIMPOKO.

CamomeyHble ycmaHo8KuU cbopa u omepy3Ku cyxol 30/1bl NPUMEHSIIOTCSA ONA OTIPY3KU
CYyXOW 30Mbl B TPAHCNOPTHbIE CpeAcTBa HENOCPEACTBEHHO B 30JIbHbIX NoMelleHnax TAC um3
NPOMOYHKEPOB MOA 30510yNOBUTENAMU, €CMM 3TO BO3MOXHO MO YCMOBUSIM KOMMOHOBKM
3onoynosutenen. KM3BecteH oONbIT 3KCnslyatauun Takmx YCTAHOBOK C OTIPYy3KOW B
aBTOLLEMEHTOBO3bl W/UNN B XXeNe3HOAOPOXHble Xonnepbl npousBoanTenbHoCcTbio Ao 100
TbICSIY TOHH CyXOW 3071bl B rod. Takue yCTaHOBKM, Kak MpaBuiio, orpaHnyeHbl Mo MakCcMMarnbHON
NPOM3BOAMTENBHOCTU, HE MOryT o6ecnevnTb OTrPy3Ky CyXOoW 30Jibl NoTpebuTtensam B obbeme
oo 100 % ot obuwero Bbixoga, HO MOryT ObiTb 4YacTbio cuctembl [13Y B cnyyae ux
9KOHOMUYECKON LienecoobpasHOCTU, Hanpumep, Npu OTCYyTCTBUM NOCTOSHHBIX NOoTpebutenen
300bl.

Aspoxersioba, npuMeHsieMmble ANs nogayn 3o5bl M3 OyHKEpPOB 3050yroBUTENEN B
npomMOyHKepa, NpeactaBnsalT cobor yCTponcTBa Ons TPaAHCMOPTUPOBKM CyxXOW 305Mbl OT
OGyHKEpPOB 30M0YNOBUTENEN A0 NPOMEXYTOUHbIX COOPHbLIX ByHKepoB. PaboTatT gocraTtovyHo
HageXHO 1 3 PEKTMBHO NpK COBNOAEHNM CNEeaYLWNX OrPaHNYEHNIA:

AnvHa He 6ornee 25 m 6e3 y3noB nepechbInky U Hanu4mne yKIoHa;

HENPMMEHUMbI AN TPAHCNOPTUPOBaHMSA BbICOKOKANbLUMEBLIX 3051 M3-3a ObICTPOro
3abvBaHns  MOp  a’pupyloWMUX  3NEMEHTOB  MeNKOMPaKUUOHHbIMKM  YacTuuamm,
COMPOBOXAAIOLLIErOCs LleMeHTaumen oTAeNbHbIX Y4aCTKOB 3TUX 35IEMEHTOB B CllyYae Hannmyus
BMarv B TPAHCNOPTUPYIOLLEM BO3YXE;

HW3Kasi PEMOHTONPUIOAHOCTb U BbICOKME 3aTpaThl HA BOCCTAHOBEHME aspoxenobos B
CBS13U C OTCYTCTBMEM CEPUNHOIO UX NPOU3BOACTBA;

OYeHb BbICOKMe TpeboBaHUA K MOHTaXy 1 Hanagke.

BakyymMmHbie ycmaHoeKu [13Y TexHonorn4yeckn 6onee CroXxHbl U JOPOrn No CpaBHEHUIO
C HU3KOHanopHbIMKU ycTaHoBkamMu NM3Y co cTpyrHbIMKM Hacocamm, XoTs obecneyvmBatoT nyyine
CaHuTapHble YCrOBMKSA B 30f1bHbIX NoMeLeHusax. K nx Hegoctatkam MOXHO OTHECTH:

— Hebonbly NpeaenbHy AanbHOCTb TpaHcnopTMpoBaHua — He 6onee 300 m;

—  HeoOXOAMMOCTb MEepPUOAMYECKUX MNEPEKNIOYEHUN B CBA3WM C PeXUMoM paboThbl
BaKyyMHbIX HAcafoK Mo XeCTKo cobrnogaemMbiM LUUKNOorpaMmmMaM «3anosiHeHNne-onopoXXHeEHEe
OyHKkepoB» MpyM MNpPakTU4ECKOM OTCYTCTBMM aBToMaTu3auuu, 4YTO BreyeT 3a cobou
HeonpaBOaHHOE YBENMYEHWE YUCNEHHOCTU OOCnyXuBalwLWero nepcoHana W CHWXaeT
HageXHOCTb paboTbl BakyyMHbIX cucteM M3Y B CBA3M C BO3pacTaHMEM POSN YerioBEYECKOro
dakTopa,;

—  HebosbLoe YMCIo ONOPOXHAMBIX ByHKEpOB 30Mn0ynoBuTenen unm obopygosaHme
YCTaHOBKM BaKyyMHOIo NMHEBMOTPAHCNOPTa NpeaBKNO4YEeHHOW CUCTEMON A8 nogayun 305bl OT
OyHKkepoB 3onoynoBuTenen B MNpuMeMHbIM  OyHKEp BaKyyMHOW MHEBMOTPAHCNOPTHOM
YCTaHOBKY;

—  OOMbWMHCTBO BaKyyMHbIX CXEM MHEBMOTpPaHCMOpPTa 30fbl, B COOTBETCTBUM C
pekoMeHaaunamun YpanaHeproyepmeta, paboTaeT C HakonfeHnem 305bl B 0caguTenbHOM
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Kamepe U1 CO CpbiBOM Bakyyma Ang ee pasrpy3kn. IOTO CHWMXKAET BO3MOXHYIO
nponssoguTenbHOCTb cnuctem MN3Y B 2-4 pasa. MNpymeHaemble ana o4nMcTkm oTpaboTaHHOro
BO34dyxa ocaguTernbHble CTaHuun He obecnevmBaloT HeO6XOOUMOW OYMCTKM BO3AyXa, YTO
ABMSETCHA NPUYMHON NHTEHCUMdMKaLMM abpa3nBHOIO 3HOCA IKEKTOPOB U BaKyyM-HaCOCOB.

Hu3skoHarnopHbeie ycmaHosku [13Y co cTpynHbiMu Hacocamu (MCH) npumeHsitoTes ons
9BaKyauuun 3o05bl OT OyHKepoB 3o5ioyfioBuTenen 0o NpPoMOYyHKEpPOB B [OBYXCTYMNEeHYaTblX
cxemMax BHYTPEHHero nHeBMoTpaHcrnopTa 3osbl. Kaxaas ycTtaHoBKa yaanseT 305y U3 O4HOro
BGyHKepa Cyxoro 30510yfoBUTENS. ATO CBA3aHO C TEM, YTO OfHa YyCTaHOBKa CO COOPOM 301bl OT
Heckonbkux OyHkepoB paboTaeT HeycTOMYMBO WM C HeonpaBAaHHO  GonbLUMMK
9HeprosaTpaTamu. OTUM YCTAHOBKM TMPOCTbl B W3rOTOBMAEHUM U MOHTaxe, WMeKT
YyAOBMNETBOPUTESbHbIE HALAEXHOCTb U MEXPEMOHTHblIE CPOKW 3KCnryatauuu, npocTbl B
peMOHTE.

[na nHeBMOTpaHcnopTa 305bl OT NPOMOYHKEPOB A0 CUITOCHBLIX CKNaa0B MCMNOMb3YTCA
B6onee npounsBoanTErNbHbIE HU3KOHAMNOPHbIE MHEBMOTPAHCMNOPTHbLIE ycTaHoBKM ¢ MNMCH (npwu
npuBeaeHHOW JanbHOCTUN TpaHcnopTupoBaHusa 4o 400 m u npomnsBoauTernibHocTy Ao 20 T 305bl
B 4ac) Uy BbICOKOHAMOpPHbIE MHEBMOTPAHCMNOPTHbIE YCTAHOBKW C NMHEBMOBUHTOBbLIMK ([1BH)
NNn NHeBMokamepHbiMy Hacocamu (MKH).

BbicokoHaropHble ycmaHoeku ¢ [N1BH ncnonb3ytoTcs Ans nHeBMOTpaHcrnopTa 30sbl OT
NPOMOYHKEPOB A0 CUMOCHbIX CKNagoB 1 OT CUNOCHBIX CKNagoB 4O noTpebutenen cyxomn 3osbl.
MakcnmanbHass npuBedeHHas AanbHOCTb TpaHcrnopTupoBaHma — go 1000 m c
nponssoanTenbHOCTLIO0 A0 40 T 305bl B Yac. OCHOBHblE HEAOCTATKMK:

—  OTCYTCTBME aBTOMaTMYECKOro perynnpoBaHusi NPOU3BOANTENBHOCTY;

— MakcumarbHas npuBefeHHast AanbHOCTb TpaHcnopTupoBanusa — o 1000 wm;

— MOBbIWEHHbIE (UHAHCOBbIE W BPEMEHHble 3aTpaTbl Ha BOCCTAHOBMEHWE
akcnsnyataynoHHon npurogHoctn [BH BcneacteBue Heo6XOAMMOCTU  BbIMOSIHEHUS  UX
PEMOHTOB WM3-3a abpasvBHOrO M3HOCA [AeTanen LWHEKOBOro nuTaTens, YMnOTHEHUN W
cmecuternibHon kamepsbl NBH.

BbicokoHaropHble ycmaHoeku ¢ TKH npumeHsaoTcs Ana nHeBMOTpaHcnopTa 3011bl:

—  OT ByHKepoB Cyxux 30510yrnoBuTenemn 40 CUNOCHbLIX CKNaaos;

—  OT NPOMOBYHKEPOB A0 CUMOCHbIX CKNAA0B B ABYXCTYNEHYaTbIX CXeMax BHYTPEHHETO
MHEBMOTpPaHCMNopTa 301bl;

— OT CWIOCHbIX CKMagoB [0 noTpebutenen cyxorm 3onbl. MakcumanbHas
npuBegeHHas ganbHOCTb TpaHcnopTuposaHusa — Ao 1000 m ¢ npoussBoanTensHocTbio 4o 100
T 300kl B Yac.

BoamoxHas npvBegeHHasa gansHOCTb TpaHcnopTupoBaHna — go 3000 m. B ycTtaHoBKax
¢ NKH ygenbHble aHepro3aTpaTbl Ha NHEBMOTPAHCMNOPT 3051bl NPU MPOYMX PaBHbIX YCIIOBUSAX
HWKe npumepHo Ha 25...30 % no cpaBHeHUto ¢ ycTtaHoBkamu ¢ MNMBH. MNMponssBoanTeneHOCTb
MKH npaktnyeckn He cHwxXaeTcs M3-3a abpasnMBHOMO M3HOCA B Mpouecce 3JKcnsyatauuu
BCreACTBUE OTCYTCTBUS BpaLLaOLWNXCS NN TPYLUMXCH € BOMNbLUMM YCUIMEM O 3051y AeTanen
B otnuume ot lNBH, npon3BogMTenbHOCTb KOTOPbIX CYLLECTBEHHO 3aBUCUT OT U3MEHEHUS
reoMeTpUYECKMX pa3MepoB LUHEKa M MMIb3bl NUTaTEnNs B pe3ynbTtate abpasmBHOro n3Hoca.

LeyxcmyneH4yamsie MHe8MompaHcropmHble ycmaHo8KuU 8HYyMpeHHe20
30s10y0arneHusl.
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KomOGuHauma camMoOTeuYHbIX YCTAHOBOK, a3poXerioboB  MnM  HU3KOHAMOPHbIX
MHEBMOTpPaHCMNOPTHbIX ycTaHoBOK ¢ NMCH unu NKH 1 BeicokoHanopHbix ycTaHoBOK ¢ MNMBH unu
MKH B AByxcTyneH4aTbiX Cxemax BHYTPEHHero TtpaHcnopta 3onbl Ha TJOC Poccum
BCTpeyvaeTcss Hanbonee 4yacTo, Tak kak 6onbwmnHcTBO cuctem 3LLY TAOC ¢ YOCS asnstoTcs
NMHEBMOrMAPaBANYECKMMU, B KOTOPLIX 3051a U3 ANEeKTPOUIbTPOB NOCTynaeT B NpoMOyHKepa
N ganee oHa BTOPOW CTYNEeHbI MHEBMOTPAHCMOPTHOM yCcTaHoBKM nogaetca B YOC3 vnu B
3CA yctaHoBku '3Y.

OCHOBHble JOCTOMHCTBA ABYXCTYNEeH4YaTbiX MHEBMOTPAHCNOPTHbLIX YCTAaHOBOK:

— CaMOTeYHble YCTaHOBKW USIN HU3KOHAMOpPHbIE NMHEBMOTPAHCMOPTHbLIE YCTAHOBKN C
NMCH oGecneunBaloT HageXHYI0 3BaKyaLMo CyXOn 301bl U3 30510yroBuTENen B NnpoMOyHKkepa
no Tpacce nbOM KOHUrypauum wn HEYyBCTBUTENMbHbI K W3MEHEHUIO BIIAXHOCTU
TPaHCNOPTUPYIOLErOo BO3A4yxa, 4YTO SBMSETCA OYeHb BaXHbIM NpU  nNepemMeLLleHnn
BbICOKOKaNbLMEBbIX 30/T;

— [OCTaTO4YHO [ASUTEerNbHbIA  MEXPEMOHTHbBIM CPOK  3KCnslyataumMm CaMOTEeYHbIX
YCTAHOBOK M HW3KOHAMOPHbIX MHEBMOTPAHCMNOPTHbLIX YCTAHOBOK W  BO3MOXHOCTb
BOCCTaHOBMNEHNS X paboTocnocobHocTn 6e3 OCTaHOBKM KOTnoarperatoB B cCriydae oTkasa
OTAENbHbIX UX 3NIEMEHTOB;

—  HM3Kasg CTOMMOCTb B CPaBHEHWUN C BbICOKOHAMOPHbIMU CAMOTEYHBIMU YCTaHOBKaMMU,
aspoxenobamm U HU3KOHAMOPHBLIMU MHEBMOTPAHCNOPTHbIMKU ycTaHoBKamu ¢ MNMCH n MNKH n
OTHOCMUTENbHO HU3KME KCMyaTauNoHHbIE 3aTpaTbl;

— obecneyeHne TPaHCNOPTUPOBAHUA CYXOW 305bl OT NPOMOYHKEPOB OO CUMOCHbIX
cknagos Ha pacctosiime ao 3000 M npu NpUMEHeHUM BbICOKOHaNopHbIX NMKH;

— OonTMMarbHble 3Hepro3aTpaTbl HA MHEBMOTPAHCMNOPT 30f1bl BO BTOPOW CTyNeHu 3a
CYET BO3MOXHOCTWN obecneyeHunsi paboTbl BbICOKOHAMOPHbIX ycTaHOBOK ¢ MKH B pexummax ¢
MakcuMaribHOM 30510BOW 3arpy3kou.

OCHOBHOM HeJoCTaToK — HEeOBXOAMMOCTb OYUCTKM TPaHCMOPTUMPYHOLEro Bo3ayxa u3
NPOMBYHKEPOB.

2.1.3.3 HakonneHue u oTrpy3kKa cyxou 30nbl

YcTaHoBKM OTrpy3kmn cyxon 3osbl (YOC3) coCToAT M3 CUIOCHOro CKraga, yCTPOWUCTB
KOHOVWUVOHMPOBAHMUS W OTIPY3KM CyxOW 30Mbl NoTpebuTtensm, yCTPOWCTB MNOATOTOBKM
HeBOCTpebOBaHHOM 4YacTuM CyxoW 30nbl K TpaHcnopTtupoBaHuio Ha 3LWX. YOCS3 wmoxer
BKNtoYaTb B cebsi yCTpoOMCTBa MpuMemMa M OTIPY3KM CYXOro Lufiaka C COOTBETCTBYHOLLMMU
cunocamu. Ana YOCS3 npumeHsieTcs, 3a peakMM UCKNIYeHeM, cTaHgapTHoe obopyagoBaHme
ONA XpaHeHUs1 M TPaHCMOPTMPOBAHWUA CbiNy4YMX MaTepuarnos, LUMPOKO MNpUMEHAEMOe B
LlEMEHTHOWN NPOMBILLSIEHHOCTU N MPOU3BOACTBE APYrNX CTPOUTENbHBIX MaTepuarnos.
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2.1.3.4 BHeWwHNX TpaHCNOPT 30S10LUS1aKOB

B kayecTBe yCTaHOBOK BHELLHErO TPAHCMNOPTa 30S10LLUaKOB UCMOMb3YHTCS:

—  YCTaHOBKW r’MAPOTPaHCMOPTa;

— MHEBMOTPAHCMNOPTHbIE YCTAHOBKU (BaKyyMHble, HU3KO- W BbICOKOHAMOPHbIE
yctaHoBkM ¢ NCH; BbicokoHanopHbie yctaHoBku ¢ NBH n MNMKH);

—  aBTOTPaHCNOPT;

—  KOHBEWEpPHbIN TPaHCMopT.

YcmaHoeku eudpompaHcriopma. OTW YCTaHOBKW MNpeAHas3HadeHbl Ons TpaHcnopTa
HeBoCTpeboBaHHOM NOTpebuTensmmn Yactu 3onbl 1 wnakoe Ha 3LLUX B Buae 3omnoson n/mnu
LLSIaKoBOW Mynbrbl (COBMECTHO UMW pasfernbHO) U COCTOAT U3 MPUEMHOro NpusaMKa nynbnbl,
BGarepHbIX HacoCOB, 3050LLIAKONPOBOAOB M BbIMYCKHbIX ycTponcTB Ha 3LUX. Bogosonosoe
OTHOWeHWe B nynbne usMmeHsetrca B npegenax ot 10:1 go 100:1. B 3asBucumoctn ot
N3MEHEHNS BbICOTHbIX OTMETOK pacnonioXXeHns 6arepHbix HacocoB Ha npomnnowaake TAOC u
NPUEMHbIX YCTPOWCTB 30S10LLISAaKo0TBaNoB, AfvHblI WM NepenagoB BbICOT MO Tpacce
TpybonpoBOA4OB, MacCbl TPAHCMOPTUMPYEMbIX 30JSIOLUNAKOB, MPUHATON cxeMbl cbopa
30/10LU1aKoB, TEXHOMOMMIN NOAFOTOBKM MynbMbl N APYrnX (0akTOpOB MOryT BbITb YCTAaHOBIIEHbDI
AononHuTenbHo 6GarepHble HacOCHble Ha Tpacce ANs rapaHTUPOBAHHOIO NPEOAONEeHMUs
rmapaBnMyeCcKoro ConpoTMBIEHNa TpybonpoBOaOB.

OcCHOBHble HeQOCTATKM YCTAHOBOK BHELUHErO rMapOTPaHCNopTa 30S10LLS1aKOB:

— OTCYTCTCTBME BO3MOXHOCTM TMJaBHOIO pPErynMpoBaHns MNPOM3BOAUTENIbHOCTM
ycTaHoBOK [3Y B 3aBUMCMMOCTM OT MacCCbl TPaHCMOPTUPYEMBbIX 30SI0LISIAKOB, UMeeTCH
BO3MOXHOCTb TOSMbKO CTYMEH4YaToro perynmpoBaHna 3a CYEeT BKITHOYEHUS/OTKITHOYEHUS
30/10LL1aKoNpoBOAOB N BarepHbIX HAaCOCOB;

—  3onowiakonpoBogbl MOryT ObiTb NoaBepeHbl abpa3MBHOMY U KOPPO3MOHHOMY
N3HOCY;

— Tpy  BbICOKOM  codepxaHun B 30foWfakax  CoeuHEeHUM  Kanbuus
NPON3BOANTENBHOCTb YCTAHOBOK ["3Y MOXeT CHMXaTbCHA BCeacTBMe obpa3oBaHust TBEPObIX
OTNOXEHMWI B 30M10LUNaKonpoBogax n TpybonpoBogax BoO3BpaTa OCBETIIEHHON BOAbI.

BakyyMHble, HU3KO- U BbICOKOHAroOpPHbIE [MHE8MOMPAaHCIOPMHbIE yCmMaHO8KU
NPUMEHSAOTCA ANs1 OTIPY3KM CYyXOW 30J1bl HA COBCTBEHHOE NPOMN3BOLACTBO TOBAPHOWN NPOAYKLMM
n/MnNn CTOPoHHNM nNoTpebutenam. PelweHne o NnpyMeHeHNN NHEBMOTPAHCNOPTHbLIX YCTAaHOBOK
NPUHUMAETCS B 3aBMCUMOCTU OT NPUBELEHHON AaNbHOCTM TPaHCNOPTUPOBaHNA N Tpebyemon
NpON3BOAUTENBHOCTN YCTAHOBOK C UCMONb30oBaHmneM [27] n [28].

AemompaHcriopm UCNonNb3yeTca Korga npokragka rmapo30oLiakonpoBooB
HEBO3MOXHA U rmapaBfvyeckoe conpoTUBIEHNE NYNbMONPOBOAOB CIMLLIKOM BESIMKO U3-3a
HeobX0AUMOCTM TPaHCMOPTUPOBAHMS 30M10LUMAKOB Ha Bornbline paccTodHund. BbiBo3 cyxon
30/bl, yBnaxHeHHOW 00 25 % no macce, ocyllecTenseTcs aBTtocamocsanamu Ha 3LWUX, roe
MOCNOWHO YKNnaablBaeTCcsl C yNIIOTHEHNEM AOPOXHO-CTPOUTENBHOM TEXHUKON nnn 6e3 Hero. Ha
AbakaHckomn Tou nmeeTcs onbIT JOCTaBKM BbICOKOKanbLIEeBOW 300bl
aBTobeTOHOCMECUTENSIMM B BMAE MyNbMbl BbICOKOW KOHLEHTpauMM C BOLO30SIbHbIM
oTHoweHueMm 0,5-0,8, koTopas BbiMBanacb B NOAroTOBIEHHbIE KapTbl 30500TBana. Takke
NPUMEHAETCA TEXHOMOMMSA BbIBO3a aBTOTPAHCMOPTOM OOGE3BOXEHHbLIX 30S0LLUSaKoB U3
ocyweHHon cekumm N30 B HOBbIM CyxOM OTBasl, HA KOTOPOM OHU MOCIIONHO YKNaAblBatTCA C
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YNSIOTHEHMEM [OOPOXHO-CTPOUTESNTIbHON TEXHUKOW. ABTOTPAHCMOPT 30JSI0LLSAaKoB  LUMPOKO
NPUMEHSIETCA 3a pybexxoMm.

KoHeeliepHbIl mpaHcrnopm LOCTAaTOYHO LUMPOKO ucnonb3yeTtcs Ha TAC B aHepreTuke
cTpaH-yneHoB EC n gpyrux rocygapcts muposoro coobuectsa. B Poccum onbIT npuMeHeHns
Takmx cuctem Hebonbwon (PedptnHckas MP3C), ogHako B Mupe yCrnewHo NPUMEHSOTCS
aBTOMAaTU3NPOBAHHbIE YCTAHOBKM C TPYOHbIMU JIEHTOYHLIMU W FIOTKOBBIMU JIEHTOYHbLIMU
TpaHcnopTepaMu 305kl OT ByHKepPOB 30510ynoBuTenen 4o MecTa yknaakm B 3LLUX, B Tom yucne
B panioHax C 4OCTATOYHO CypOBbIMU 3UMaMMU.

2.1.3.5 3onownakoxpaHunuua

3WX npegHasHayeHbl AOns ONOATENBHOMO  pa3MeLLEHUs  HEBOCTpeboBaHHOM
notpebutensMm 4Yactu 30Mbl U LWaka. 3onownaky CKnagupylT B Buae nMynbMnbl B
MOBEPXHOCTHbIX rmaposonownakoorsanax (M30) nnu cyxmux xpaHunuuwax. B kayvectse 3LUX
MOryT TakXe MCMNonb30BaTbCs 0TpaboTaHHbIE LWAaXTHbIE U KapbepHble BbipaboTku, oBparu. B
POCCUIACKOM 3HepreTmke HanbonbLuee NpUMeHeHne Halwnm nosepxHocTHble M30.

CknagvpoBaHune BbICOKOKaNbLMEBOW 30Sbl B BUAE MyJibMbl BbICOKOW KOHUEHTpauuu
BnepBble ObiNoO ocyulectBrieHOo Ha AbakaHckon TOL. Yknagka nynbnbl NpousBoAusiach
aBTobeToHOCMecuTensmu. NMNoTHOCTL 0bpasytoLLerocs 305bHOro KaMHsi naMeHsanack ot 1400
0o 1850 kr/m?, npoyHocTb npu oxatum — 2,0...4,5 MlMa, a koadpmumneHT punbtpaumm — 10°
6...10°7 cm/cyT. lLnpokoro pacnpocTpaHeHus aTa TEXHOMOMMS CKnaaupoBaHus He nonyyuna.

Mpy NPUMEHEHUN CyXMX METOAOB BHYTPEHHEro WM BHELUHEro 30rioLufiakoyganeHus
BO3MOXXHO CKNnagupoBaHMEe 30510LMNakoB Ha Cyxmx 3onooTBanax. B kayectBe npuemyllects
Takoro Metoda AONTOBPEMEHHOIO XpPaHEHUS 30510LLSIaKoOB OTMEYalT BO3MOXHOCTb Oonee
BbICOKOW MAOTHOCTM YKIadKM W, COOTBETCTBEHHO, cokpaweHus nnowagen 3LUX; cHukeHune
BogonoTpebneHnst Ha TOC, CHMXKEHNE PUCKOB 3arps3HEHNSA rPYHTOBbLIX BOA. B To e Bpems
NPUMEHEHNE Takon TexHonornm TpebyeT npuMMeHeHus cneuumanbHoro obopyaoBaHus Ons
yBnaxaenunsa, yknagku, ynnotHenms 3LUO. Bnepsble B Poccum Gbin ocylecTBneH npoekT
MoaepHusaumm cuctembl 3LY € BHEWHWM KOHBEWEpPHbIM TPAHCMOPTOM 30JSibl U CyXUM
3onooTtBanomM Ha PedTtuHckon MP3C ¢ BbIxogom 30nbl 40 6 MIH T/rog, 6GroK-cxema KOTOpPOW
npegcraBneHa Ha puUcyHke 2.16.
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PucyHok 2.16 — Bbrnok-cxema cucTeMbl OTrPYy3KU, TPAHCNOPTUPOBAHUSA U
CKIaaMpoBaHUsa HEBOCTPEOOBAHHOM YaCTW CYXOW 3051bl HA CyXOM 30510XPaHUNLLIE M LUnaka
Ha rugpolunakooTtsane PedtuHckon MP3IC.

2.2 TeKywme ypoBHM 3MUCCUM B OKpPYKaKoLLYHO cpeay

2.2.1 OTtyeTHble AaHHblIe NO BbIOpPOCaM 3arpsA3HAKOLWMUX BeLecTB Mo

otpacnu 3a 2015 rog Ha TOC, cxurarowmx TeBepaoe Tonnmeo

Bbi6pocebl 3arpsisHstowmx Bewects B 2015 r. Ha TAOC oTpacnu, cxuraroLmx, B Ka4ecTse
OCHOBHOr0, TBEPAOE TOMNNMBO, NpeAcTaBneHbl B Tabnuue 2.2.

Tabnuua 2.2 — Bbibpocsl 3arpsasHsaowmx BewecTts B 2015 r. Ha TOC oTpacnu, cxurarowmx B
KayecTBe OCHOBHOro, TBEpAoe TOMNMBO, T.

okcuapl

HanmeHosaHne TIC Bcero TBEpAble anokcua | asota (B | okeng
BellecTBa | cepbl nepecyete | yrnepoga
Ha NO2)

PedtnHckas TPOC 281387 | 73087 141053 66571 676
HoBo4epkacckas NPIC 71993 26334 31013 14079 567
Owmckaga TOU-5 59483 11477 33581 13968 458
Mpumopckasa NPIC 58697 19982 30143 6679 1892
Npkytckasa TOL-10 57678 8005 41657 7995 21
Hoso-UpkyTtckas TOL, 56349 5502 41869 8913 65
Npkytckaa TIOL-9 50794 7545 37498 5740 11
Haszaposckas POC 48644 12943 22743 11810 1148
Yepenoseukaa NPOC 48308 13778 30659 3785 86
"'ycnHoo3sepckas TPOC 46522 7422 30849 7796 454
KpacHosipckasa NPOC-2 46013 18922 20442 5919 730
benosckas NPOC 41780 10895 15920 14962 3
Tpouukas NPIC 41538 7295 14706 4932 14605
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oKcuAabl
HanmeHoBakme TIC Bcero TBEpAblE avokeun | asota (B | okeupg,
BellecTBa | cepbl nepecyete | yrnepoga
Ha NO2)
3anagHo-Cnbupckas TOL, 38778 19565 10709 7961 544
BnaroseweHckasa TOL, 38637 12478 8494 7309 10356
HoBocunbupckas TOL-5 36468 5862 15074 14824 708
Yepenetckaa NP3C 35961 14567 12336 8722 336
Tomb-YcnHckasa NTP3C 35463 11428 13568 10240 228
Owmckaa TOU-4 34836 15667 12964 5598 607
Kawwupckas NP3C-4 33516 13753 4457 15245 62
BopkyTtuHckaa TOL-2 30111 9328 18484 2216 83
CeepogsuHckasa TOL-1 29225 7164 18460 3513 88
BepxHeTarnnsckaa NlPOC 28309 10782 8825 8201 501
PasaHckas [POC 27253 6679 13636 5627 1310
Ceposckasi [PIC 27224 13418 9833 3260 713
ApTtemoBckas TOL| 25692 14193 6632 4569 299
Apraswckaa TOL, 24924 12713 8334 3223 654
TOLU-22 24834 1227 6467 17123 17
KOxxHoypanbckas NPOC 24600 1830 18136 2855 1778
bepesoBckas NPOC-1 24187 1822 8565 12893 907
HoBo-3mmuHckasa TOL, 23533 2495 18816 2194 28
Buinckasa TOL-1 23311 2785 9175 3587 7763
NpkyTckas TOL-11 21869 4112 15055 2691 11
YutmHckaa TIL-1 21233 7122 9454 3736 920
BapHaynbckas TOL-3 20767 897 10027 9372 471
Yctb-Unumckas TOL, 20048 9109 7008 3915 17
XapaHopckas [P3C 19037 4349 10948 3620 120
Xabaposckasa TOL-3 19012 5354 3939 8281 1439
NpkyTckaa TIOL-1 18573 4344 11940 2286 4
HoBocnbupckaa TOL-3 18309 1196 11075 5751 287
BapHaynbckas TOL-2 17616 7626 5571 1960 2459
KOxxHo-Ky36acckas MTP3C 17329 4496 6835 4214 1784
HeptoHrpuHckasa TPOC 16453 6803 3376 6231 43
KpacHosipckasg TOLI-1 16305 6139 5682 3501 984
BopkyTtuHckaa TOL-1 15971 7339 7562 1005 66
NpkyTckas TOL-6 15863 5939 5240 4656 29
YenabuHckasa TOLL-2 15520 4762 6950 2946 862
KymepTtayckas T3OL, 14721 10465 3445 666 146
KpacHosipckast TOLI-2 14368 1165 8261 4621 321
KpacHosipckas TOLI-3 12808 3568 5060 1997 2183
MapTtmnsaHckas NTPOC 12602 7765 2288 2449 100
Kuposckas TOU-5 12531 4579 3205 4154 592
HoBo-Kemeposckasa TOL| 12382 3238 5127 3983 35
Xabaposckasa TOLI-1 11626 4205 2964 3689 769
AnaTtutckaa TOL 10850 4108 3755 2948 39
Kemeposckasa TPOC 10622 2313 4583 3595 131
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oKcuAabl

HanmeHoBaHme TIC Bcero TBEpAble avokeng | asoTta (B | okenpg,
BellecTBa | cepbl nepecyete | yrnepoga

Ha NO2)
AbakaHckas TOL, 9744 766 5299 3472 208
WxeBckasa TOL-2 8920 1211 781 6690 239
HoBocunbupckas TOL-4 8108 1586 2548 3761 213
HoBocunbupckas TOL-2 7999 2132 2150 3543 174
PanynxmHckaa NPOC 7990 2819 2478 2379 314
NHTuHCckaa TOL 7826 5302 2071 321 132
Ynan-YaaHckaa TOL-1 7644 1672 3296 2394 283
Komcomonbckas TOL-2 7400 3569 1239 2360 231
KysHeukasa TOU 6842 1357 3307 2063 115
YnaH-YaaHckaa TOL-2 5976 4381 1021 534 41
Tomckasa MPOC-2 5926 1263 1641 2972 50
Knposckas TOL-4 5874 1484 2191 2000 200
Npkytckasa TIL-5 5869 1406 3420 979 64
Borocnosckasa TOL 5457 585 245 4477 149
BnagmnBoctokckaa TOLL-2 5226 2171 1203 1713 139
bapabuHckasa TOL, 5175 3894 508 729 44
Amypckasa TOL-1 4691 2252 1026 1089 324
MaragaHckasa TOL, 4419 2024 1859 530 5
NpkyTckas ToU-7 | 3515 679 1895 895 46
(TOU TumTC TOU-6)
KaHckaga TOL 3417 1603 1164 456 193
HwxHeTypuHckaa MTPOC 3043 649 591 1443 360
MuHycuHckasa T3, 2873 276 1393 1165 38
BupobugxaHckaa TOL 2858 1162 1091 497 109
Mawckasa TPOC 2715 1112 645 320 639
YynbmaHckas TOL 2551 1569 432 506 45
NpkyTckaa TOL-12 2532 834 1192 447 58
Kbi3blrickas TOL, 2469 1078 984 196 212
MBaHoBckasa TOLL-3 2401 95 52 2250 4
KpacHoropckas T3OL| 2368 202 243 1847 77
Kemeposckaa TOL 2169 614 1109 414 32
NpkyTckas TOL-16 2120 842 902 364 12
MBaHoBckas TOL-2 2041 446 375 1193 26
YenabuHckas TOLI-1 1622 0 0 1403 219
MpuapryHckas TOL, [FOB3] | 1273 1196 27 15 36
Hosropoackas TOL 1258 1 0 818 439
LLlepnoBoropckasa TOL 943 837 33 59 14
Tumnionckas TOL, 769 352 192 33 192
AnekcuHckasa TIL 621 3 2 426 189
ApkaranuHckas NP3C 498 264 175 54 5
YunTtmHckaa TOL-2 308 45 73 113 77
'y6knHckas TOL 100 0 0 94 5
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2.2.2 TexHomnoru4yeckume nmnokKasaTesim KOTelflbHbIX YCTaHOBOK MO

YAelNbHbIM Bb|6pocaM 3BB aTMOC(bepy npun cxXuraHmMn TBepaoro TonjiinBa

B paHHOM paspgene onucaHa MeToAOoMnorMs  onpegenieHns  TeXHOMNOrnYecKmx
nokasartenen BbolbpocoB 3B B atmoctepy HOT coxuraHms Tonnvea B Lenax Npon3BoacTBa
aHeprun Ha KT3Y. OnpegeneHne TexHonornyeckux nokasatenen HOT nposBoaunock B Tpu
aTana:

— o06paboTka M aHanM3 OaHHbIX aHKETUPOBAHUS 3HEProKoMMaHuW, onpeneneHve
3HA4YMMOCTU CBA3EN pasfNYHbIX MapaMeTpoB CO 3HAYEHUAMUN TEXHOMNOMMYECKMX NoKasaTenen
BbIGpOCOB, Knaccudukauma KTJY;

— onpepgerneHve AnanasoHoB AO0CTOBEPHbIX dhaKkTnyeckmx 3Ha4eHun
TEXHOMOrM4yecknx nokasarernen BelbpocoB 3B npu cxuraHum Tonnmea NS pasnuyHbIX rpynn
KT3Y;

— onpegerneHve npefernbHOro 3HadeHUst TeXHONOrMYeckoro nokasatens BblOpoCoB
3B, cootBeTtcTBytowero HAT.

Ha nepBom 3Tane Obina cdopmupoBaHa cBoAHas 0asa OaHHbIX TEXHUYECKUMX W
aKonormyeckux xapaktrepuctuk KTOY M NpUMEHEHHbIX Ha HUX TEXHOMOTUA CXUraHusa u
CHWXeHus BblbpocoB 3B, xapaktepucTuk cxuraemoro Tonnvea. [anee Obina npoBegeHa
OLeHKa [OO0CTOBEPHOCTU [OaHHbIX W WUCKIOYEHbl HEenosrHble U O4YeBUMAHO HeOOCTOBEPHbIE
3anucu.

[Mony4yeHHble AaHHble BbIny KnaccuuuMpoBaHbl NoO rpynnamM ¢ 6rIM3KUMM 3Ha4YeHUSIMU
TEeXHOMorMyecknx rnokasatenen BelopocoB. B 0CHOBY knaccudukauumn 6b1nm NonoxeHbl ABe
Hanbonee cylwecTBeHHble xapaktepuctukn KTOY: gata BBoAa B aKcnnyataumio 1 Tennosas
NpOn3BOANTENBHOCTb (MOLLHOCTbL).

[na KoTenbHbIX YCTAHOBOK CXWrawwumx TBepaoe TOMMAMBO OCHOBHbIMWU BbiBpocamu
3arpsasHsowmx BellecTs AsnstoTcs okeuabl azoTta (NOx), aoByokuck cepbl (SO2) 1 3ona.

O6paboTka aHKeTHbIX AaHHbIX NOoKa3ana crneayLlee:

— MakcumasnbHOe 3HayeHue KOHUEHTpauui OKCMAOB yrrnepoda B AbIMOBbIX rasax
KOTeMNbHbIX YCTAaHOBOK Poccum cxurawowmx TBepaoe TONNMMBO He npesbiaeT 250 mr/m3.
OcHoBHas Macca KoTernbHbIX YCTaHOBOK paboTaeT ¢ Bbibpocamu CO Huke 50 mr/m3;

—  PEXMMHbIe MepPONpUATUS, He TpebytoLme PeKOHCTPYKUMM KOTENbHON YCTaHOBKM:
YrPOLEHHOe CTyneH4yaToe CXuraHue, HecTexMoMeTpuyeckoe oxuraHune wn pabota c
MUHUManbHbIMKU  U30bITKAMM  BO3dyxa, AOMNYCTUMbIMKA MO YCMOBUSIM  pa3peLueHHOM
KOoHUeHTpaumm CO — BHeapeHbl Ha 30-40 % nbineyrosnbHbIX KOTIOB;

—  KOSNIMYECTBO MbIfieyrofibHblX KOTFIOB Ha KOTOPbIX BbINOSIHEHbI TpeboBaHMs Mo
cHmxeHunto ammuccnm NOx 3a cHET PEKOHCTPYKLIMM TONMOYHOM KaMepbl cocTaBnseT npumepHo 20
— 25%;

—  BC€ HOBbI€ KOT/bl, BbiNyLLEHHbIE 0OTeYecTBEeHHbIMM 3aBogamu nocne 2001 r., umetoT
KOHCTPYKTMBHbIE OCOBEHHOCTN, pacCcuYnTaHHbIE Ha CHMXeHne BbiIbpocoB NOx;

— obuwee KonMMYecTBO MbIfeyrofibHblX KOTMOB, Ha KOTOPbIX BHEAPEHbl TEXHONOMM
nopaesneHnss NOx (C y4eTOM M PEXUMHBLIX U KOHCTPYKTUBHbLIX MEPONPUATUA) cOCTaBnseT
cBbiwe 250 KoTnoB;
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— Ha TOC Poccum ycrtaHosneHo 189 anektpodpunetpoB (19,4% oT obuwero uncna
YCTaHOBIEHHbIX), 5 pykaBHbIX PpunbTpos (0,5%), 519 MOKpbIX MHEpPUMOHHBIX (53,4%), 222
CYXUX UHEPUMOHHBIX (22,8%), 38 koMBUHMpOBaHHbIX (3,9%).

—  dhaKkTnyeckme aHHble Nnokasanu CyLLEeCTBEHHYH 3aBUCMMOCTb BbIOpOCOB OT AaThl
BBoga KTOY B akcnnyatauuio (vnv gatbl YTBEPXKAEHUSA MPOEKTOB CTPOUTENLCTBA), 4TO,
OYEBMAHO, OTpakaeT noaTanHoe BBEAEHWE  OCyQapCTBEHHOrO  9KOOrMYecKoro
HOPMMPOBaHUS U YyxecTodeHne TpebosaHui no Bolbpocam KTIY. Ncxoas n3 atoro 6binu
BblaeneHbl Tpy rpynnebl KTAQY: BBegeHHble Ao 1982 roga, BeeaeHHble ¢ 1982 no 2001 rog,
BBeaeHHble nocne 2001 roga no HacTosiLee BpeMS;

— B CBSI3M C OTCYTCTBMEM Ha poccuicknx KTOY cepoovnCTHBLIX YCTaHOBOK BbIOPOCHI
cepbl CyLLECTBEHHO 3aBUCAT OT NPMBELAEHHOIO COAEPXaHWs cepbl B TOMMMBE;

—  npu3HaHo uenecoobpasHbiM pasgenntb KTOY Ha BTOPOM ypoBHE Kraccudukaumm
Mo NX TENSIOBOM MOLLHOCTU. Bo-nepBbIX, 3TO COOTBETCTBYET POCCUNCKOMY 1 MUPOBOMY OMbITY
aKonornyeckoro HopmmpoaHusa KT3JY, OHO NpMMeEHSIETCS U B MEXAYHAPOOHbIX JOKYMEHTaXx U
Aorosopax. OTo obecneynT NPeemMcTBEHHOCTb C AENCTBYIOWNMU OOKYMEHTAaMU NO OaHHOW
TemaTuke, a TakKKe BO3MOXHOCTb CpaBHeHusi TpebosaHun K KTJY, npeabsaBnsemMbix
pasnuYHbIMM  JOKYMeHTaMu. BoO-BTOpbIX, WMEETCs 9KOHOMMYECKAdA W  3KOSornvyeckas
LuenecoobpasHoCTb NpPeabaABneHns pasnnyHblix TpebosaHu kK KTJY pasHon mowHocTU. Yem
6onee mowHom aBndaetca KTQY, TeM BbilLe PUCKN ee 3HaYMMOro BO34ENCTBMS HA COCTOSHME
OoKpyXatwLwen cpeabl 1 Tem bonee CTPOrMMM AOSMKHbI OblTb OrpaHUYEHUsT Takoro BIUSAHUA.
Kpome TOro, npymeHeHne HeKOTOPbIX JOPOrMX TEXHOMOMMN OrpaHNYeHUst BbIBPOCOB MOXET
ObITb 3KOHOMUYECKN HeLenecoobpasHO Ha OTHOCUTESNbHO HebonbLnx KTJY.

Ha BTopom aTtane gns kaxgow rpynnbl KTQY (no cpokam BBOAA B 3KCMnyaTaumio u
TENnoBOM MOLLHOCTKU) ObINM nonydeHbl AuanasoHbl PakTUYeckux 3HavyeHun BbIBpocoB
(Tabnuua 2.3).

Tabnuua 2.3 — [Juana3oH hakTUYeckmMx 3Ha4YeHUN TEXHONOIMYECKNX NokasaTenen BbibpocoB
3B B atmMocdepy KT3Y npu cxuraHum TBepaoro Tonsivea

MaccoBas MaccoBas
KOHUEeHTpauus Maccosas KOHUEeHTpaums
KOHUeHTpaums SOx
Tennosas MOLLHOCTb | TBEPAbIX YacTuL, B NOx B [AbIMOBbIX
B AbIMOBbIX rasax _
kotnos, MBT ObIMOBbIX  rasax N o razax npy Oz = 6
- o, |Mpn O2 = 6 %, |,
npm O2 = 6 %, Mr/HM %o,
Mr/HMm3* Mr/HM3*
KoTernbHble yCTaHOBKW, BBEEHHbIE MO NpoeKTaM, yTBepXaeHHbIM no 31.12.1981
50-100 1500-2000 2000-5800 1500-2500
6onee 100 go 300 1400-2000 2000-5800 1450-2000
6onee 300 1300-2000 2000-5800 1450-2000
KoTenbHble yCcTaHOBKM, cripoekTupoBaHHble nocne 01.01.1982 n BBegeHHble no 31.12.2000
50-100 600-1300 2000-4000 1000-1500
6onee 100 go 300 400-1300 2000-4000 800-1500
6onee 300 300-1400 2000-4000 700-1500
KoTenbHble ycTtaHoBKK, BBeAeHHble ¢ 01.01.2001
50-100 250-450 1200-1400 300-640
6onee 100 go 300 200-400 950-1400 300-640
6onee 300 150-350 700-1200 300-570
Mpumeyanue: * MNMpu HopmanbHbIX ycrnoBusx (TemnepaTtypa 0°C, ganexnne 101,3 kla).
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Ha Tpetbem 9atane pgna kaxgow rpynnbl KTOY paspaboTaHbl  3HayYeHus
TexHonornyecknx nokasartenen HOT Ha oCHOBaHUK crneayoLWmnX cOOBpaeHu:

1) Ona KTQY B coctaBe aHeproobwvekToB | kaTeropuun, BBEAEHHbIX MO MPOEKTaM,
yTBepXaeHHbIM rno 31.12.1981, npeaenbHble 3HAa4YEHUS TEXHONorMyecknx nokasarenen HOT
no BblIbpocamM TBepAbIX YacTUL, M OKCWOOB as0Ta YCTaHaBMMBAKTCA pPaBHbIMU BEPXHUM
3HayYeHusAM AuanasoHa hakTUYecKux nokasaTenen yaeribHbIX BblOpocoB. AHanu3 [aHHbIX
aHKeTUPOBaHUA Mokasar, 4YTo 3TU 3HadeHus He npesbiwaT 90% KTIY gaHHouM rpynnbl (No
MOLLHOCTN).

BBeneHne 6onee ctpornx orpaHndeHunn ana KT3Y gaHHoun rpynnbl HeuenecoobpasHo
No cnefyoLwmmMm cCoobpaXKeHUAM:

—  MMeITCHA TEXHUYECKMEe OorpaHnyeHuns (OTCyTCcTBMe nnowaamn) ons npumMmeHeHnsa Ha
aTnx KT3Y HOoBbIX CpeacTB orpaHn4eHms BblOpOCoB,

— atn KTOY B obo3pumom Oyayuiem OyayT BbiBeAeHbl W3 3KcnnyaTauum wunu
PEKOHCTPYMPOBaHbI B CBSA3M C OTHOCUTENBHO HU3KUMU NoKasaTensiMy aHeproaekTMBHOCTMH,
HaOEeXXHOCTKN, NPOMbILLIIEHHOM 6e30MNacHOCTU UM AKOHOMUYECKOW peHTabenbHOCTH.

2) [Ins KoTerbHbIX YCTAHOBOK, cripoekTnpoBaHHbIx nocrie 01.01.1982 v BBegeHHbIX No
31.12.2000, a Takke KTJY, BBegeHHbix ¢ 01.01.2001, npegenbHble 3HaYeHUs
TexHonornyecknx nokasatenen HOT BbIOpOCOB TBEpAbIX YacTUL, W OKCMAOB asoTa
yCTaHaBnMBalOTCA paBHbIMU  yaenbHbIM BblOpocaM, KOTOpble BO3MOXHO MONYYUTb C
NPUMEHEHNEM CYLLIECTBYIOLLMX B OTPACIIM TEXHOSTOTMUMN.

3) B cBA3n ¢ Tem, 4TO eQMHCTBEHHOW Haunydylen OOCTYNMHOW MepPOW OrpaHnYeHuUs
Bbl6pocoB SO2 Npu3HaHO NpUMEHEHME TOMNMBa C HU3KUM COoAepXXaHUeM cepbl, NpeaesibHble
3Ha4YeHUs TEXHONOrn4Yyeckmx mnokasaTternen no Bbibpocam SO2 NPUHUMAKOTCA pPaBHbIMA
PaKTU4eCKMM 3HavyeHuMsaM yaenbHblX BblbpocoB SOz, NOMyvYeHHbIM B  pesynbTaTe
aHKeTUpOBaHUS.

4) MNMpepenbHble 3Ha4veHus BbiIopocoB CO fOMKHbI YCTaHaBNMMBATLCS C y4E€TOM TOrO, YTO
NPUMEHEHNE MPAKTUYECKN BCEX TEXHOMOrMYEeCKMX METOL4OB nogaBfeHns obpasoBaHus
OKCMOOB a3oTa conpoBoXxaaeTtca poctoM BbibpocoB CO. B cBsaA3n ¢ tem, uto HT cHuxeHus
BbIOPOCOB OKCUMOOB asoTa SABNSETCA MNPUMEHEHWE MMEHHO TEXHOMOrMYeckux MeTOoAOB,
npeaenbHble 3HavyeHus BbibpocoB CO JOMKHbI YCTaHaBNMBATLCA C Y4ETOM NPUMEHEHUS ATUX
meTonoB. PekomeHgoBaHo 3HayeHne 400 mr/Hm® gnga scex tunos KTJY.

MpenenbHble 3HavyeHUs TexHornorndecknx nokasatenen HAT, onpeneneHHole B
COOTBETCTBUM C ONUCaAHHOW MeToaonornen, npeacraesneHsl B [Npunoxenum I,

2.3 Onpepenenne HAOT npu cxxuraHmu TBepaoro Tonnmea

2.3.1 OnpepeneHne HAOT pa3rpy3ku, XxpaHeHMA U npeaBapuUTeribHON
noAroToBKU TBEpPAOro TonnmBea

TexHonornu, noasiexawme paccMoTpeHuto npu onpegenennn HOT gns pasrpysku,
XpaHeHus TBepLOro Tonnmea, npeacrasneHbl B Tabnuue 2.4

TexHonorny, noanexawue paccMmoTpeHuto npu  onpegeneHnn  HOT  ans
npenBapuTenbHOM NOArOTOBKM TBEPAOro TONMMBA, NpeAcTaBneHbl B Tabnvue 2.5
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Tabnuua 2.4—TexHonornm pasrpyskn n XxpaHeHust TBEPAOro TONMMBa, Noanexalime pacCMoTPEHMIO
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[MpMeHnMOoCTb [pomblwneHHoe lMepekpecTHble
enb MNpPUMEHEHMS BHeapeHne Ha | achdhekThl, Vcnonbsyemoe
TexHonornu . P HoBble CyuwiecTBytowme >AP PP y MprmevaHna
TEXHONornm OENCTBYOLLINX orpaHnyeHuns obopyaoBaHue
YCTAHOBKN | YCTAHOBKMU
obbekTax NPUMEHSIEMOCTH
3naHus,
MpepoTBpalleHne
obopyaoBaHusa ans
Pasrpyska Tonnuea B | obpa3oBaHus "
pasrpysku aBToO-
3aKpbITbIX pacnpocTpaHeHus - /0
NOMeELLIEHNAX C | Nbinn. Bo3moxHo | Bo3amoxkHO Ja Het -
. TpaHcnopTta c
cuctemom OdheKkTnBHOCTL 9
cucTemom
acnvpauuu. OYUCTKM BO3ayxa acnupaLim "
70-90%
ra3o04UCTKU
Vcnonb3oBaHue
CHwxeHune
MeXaHMUYEeCKNX
OpraHn30BaHHbIX
CrnocoboB pbIXIIeHUs Cuctembl
BbIOPOCOB 3a c4eT TpebytoTcs
yrnsa B nosiyBaroHax, WNHOYKUMOHHOIO
YMEHbLUEHWS TONbKO
WHOYKUNOHHOIO n Bo3amoxHo | Bo3mokHO [a Het obopyaoBaHus.
pacxoga napa u MeTannmyeckne
pagvaumoHHOro AnekTpnyeckune
CHWXEHMS BaroHbl
cnocoba pasorpeBa naHenu
3HepronoTpebnexHn
nonyBaroHOB B |
Tennskax
Bbibop mMecTa
pasmelLeHuns MpepoTBpalleHne
OTKPbITbIX ~ CKNagoB | o6pa3oBaHus "
P A P Bo3moxHo | Bo3amoxkHO [a Het - -
TBEpOOro TonnuMBa B | pacnpocTpaHeHus
3alULLIEHHOM OT | Mbinn
BETpa MecTe
PaswmelleHne
KOHBeNepoB
3akpbiTble ranepem
TONMMBONOAAYU "
TonnuBonoZaun c
Y3rNOB MEepPechINkM B
CHwxeHune cuctemamm
KPbITbIX ranepesx u BoamoxHo | BosmoxHo Oa Het -
BbIOPOCOB MbInn acnvpaumu n
3aKpbITbIX
nbineynasnmBatoLL
NoMeLLiEHMAX c
MM obopynoBaHNEM
nbineynaBnMBaroLLnMm
0bopyaoBaHNEM
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MpnumMeHnMocTb MpomblLuneHx-
lMepeKkpecTHble
MoTeHumanbHoe Hoe
apeKThl, Mcnonbsyemoe
TexHonornm CoKpalleHve HoBble CyuiecTBytowime | BHeApeHWe Ha MpumeyaHus
z orpaHnyeHuns obopynoBaHue
BbIGPOCOB YCTaAHOBKN | YCTAHOBKMU OEeNCTBYIOLLMX
NPUMEHAEMOCTU
00beKkTax
Mpn Hanuuum T3Y
BO3MOXHO
NCnonb30oBaHne
OCBETMNEHHOW  BOAbI
3Y ¢ nocneayowmm
Hacocbl, cuctemsl Ayt
TpyBONPOBOMOB G ee cbpocoMm B kaHarnbl
Mmppoybopka CHuxeHune - r3y.
. 3arpssHeHune apmaTtypou,
nomMeLLeHni HeopraHn3oBaHHbIX | BoamoxHo | Bo3amMoxHO Oa Mpn otcytcTBUmM 3Y
BOAbI KaHanu3aLuMOoHHble
TONNMBOMNOAAYM BbIBPOCOB MbIfn ncnonb3oBaHne Boabl
cetu, OYUCTHbIE _
COODVIKEHS n3 0bopoTHOM
PyXx CcUCTEMBI
BoJocHabxeHus c
nocnegyroLiemn ee
OYUCTKOM B
OTCTONHUKE.
MHeBMOBaKyymHas
LeHTpann3oBaHHas
cuctema ybopKu Komnpeccopsl, cetb
NnoMeLLeHnI CHwmxeHne NHEBMOMPOBOLOB, Heobxoguma ounctka
BoamoxHo | BoamoxxHO Oa Het
TOoNnMBONOA4AYM C | BbIOPOCOB MbInn neineynaenueatLle | Bo3gyxa
NMOMOLLIbHO e obopynoBaHue
acnMpaunoHHbIX
YCTaHOBOK
Mmopounsonauunsa
OCHOBaHus M'mopomnsonupytowm | CobpaHHasi
MpepoTepallueHne Ap pytot P
YyrofnbHOro  cknaga, e NMOKPbITUS | ApeHaxHast BoAa
- 3arpsi3HeHns noyBbl | BoamoxHo | BosmoxHO Oa Het
YCTPONCTBO pasnuyHbIX MoXeT ObITb
N N TPYHTOBbLIX BOA .
OPEHaXHON CUCTEMBI KOHCTPYKLIMI cbpolieHa B I'3Y
ans cbopa cToka
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MpumMeHnMocTb MpomblwneHH | MNMepekpecTHble
MoTeHUnanbHoe oe BHeapeHue | adhdekThl,
4 Ap ®P VMcnonbayemoe
TexHonorum COKpaLleHue HoBsble CywecTBytome | Ha orpaHuyeHus 0BOpYOBAHNE MpumeyaHus
BbIOpOCOB YCTaHOBKN | YCTaHOBKMU OENCTBYIOLWNX | NPUMEHAEMOCT Py
obbekTax "
[NoBepxHoOCTHas
repmeTmnsaums wrabenen
TBEPAOro Tonnuea | CHmwkeHne Onsa cKrnaaoB
MENKUM yrnem, FfAMHOW, | HEOPraHn3oBaHHbIX | Bo3amoxHo | BoamoxxHO Oa HeTt KaTtku ONUTENbLHOro
BuTymMom 1 | BbIGPOCOB Mblfn XpaHeHus
KOMMOO3ULMAMM  HA  UX
OCHOBE
Mcnonb3oBaHue
BbICOTHbIX  OrpaXXgeHun CneunannanpoBaHH
(3abopos) CHmxeHne ble BETPO3alUUTHbIE
NPenaTCTBYHOLLMX HeopraHn3oBaHHbIX | Bo3amoxHo | BoaMoxHO Het Het COOPYXXEHUS: CTEHbI, | -
BbIBETPVBAHIO 1 | BbIBPOCOB MbIn orpaxaeHus,
pacnpoCcTpaHeHIo OpeBecHble nocagkm
YrOSIbHON NbIN
Mcnonb3oBaHune
noAnopHbIX CTEHOK
MpenoTepalleHne
NPensiTCTBYHOLLMX
3arpsisHeHust no4sbl | BoamoxHo | Bo3amoxHO Oa Het MognopHasa cTeHka -
pacTtekaHuio yronsi 3a
~ | N TPYHTOBBIX BOA
npuaenol NPOEKTHOW
nnowaaku
Mcnonb3oBaHue
KpaHbl-
norpy3o4Ho-
neperpyxarenu,
pasrpy304HOro CHwxeHne
pPOTOpPHbIE
obopyanoBaHUA, KOTOPOE | HEOPraHU3oBaHHbIX | Bo3amoxHo | Bo3amoxxHO Oa HeTt 23DV -
MUWHUMMU3NPYET  BbICOTY | BbIOPOCOB MbIfn pasrpy
norpy3ymkn, NyTm mx
nageHus TonnvMBa Ans
nepeaBwKeHns
CHWDKEHUS NblNEHUS
CosgaHne ynnoTHeHHoro | CHuxeHune
CNosi Ha MOBEpPXHOCTU | HeOpraHn3oBaHHbIX | Bo3amoxHO | BoaMoxHO Oa Het KaTtkun -
wtabens BbIOPOCOB MbIfn
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MpumMeHnMocTb MpomblLuneHx-
lMepeKkpecTHble
MoTeHUnanbHoe Hoe
apeKThl, VMcnonbsyemoe
TexHonorum COKpaLleHue HoBsble CyllecTByloliMe | BHeOpeHWE Ha MpumeyaHus
Z orpaHnyeHuns obopyaoBaHue
BbIOpOCOB YCTaHOBKMU YCTaHOBKM OENCTBYIOLLNX
NPUMEHSIEMOCTH
obbekTax
Vicnonb3oBaHue CHwxeHue
3arpsisHeHne BpbisranbHbie 3artpatbl Ha
yBNaXXHEHUS HeopraHM3oBaHHbIX | BoamoxHo | Bo3amoxHO Oa N
. BOAbI yCTponcTBa pacnbifneHve Boapl
NoBEpPXHOCTM LWTabenen BbIOPOCOB Mblfn
3aKpbITble cknagbl .
YcTpaHeHne . CkpebkoBbIN Bbicokue 3aTpatbl
(TexHonorus «Kpauep Bo3moxHo | HeBO3MOXHO HocTtatouHbii | HeTt
KD@H BbIGPOCOB NbINn pasrpy3umk Ha CTPOUTENLCTBO
BoamoxHo
ncnonb3oBaHne B
MpumeHeHne cTakepos, | CHuKeHne cocrase
’ Bo3moxHO | Bo3MOXHO JocTtaTtoyHbin | Het LLitabeneyknagumk | KoMMnekca "
YKNag4mKoB BbIOPOCOB MbIfn
WHOUBMAYANbHO B
nopTy n Ha
obbIYHOM cKknage
MNpumeHeHne Hwnskas
CHwxeHune Teneckonunyeckme
TEeNnecKonU4ecKknx Bo3moxHo | Bo3MOXHO Ja Het NpPon3BOaUTENBHO
BbIOPOCOB MbIfn pykasa
pyKaBoB cTh
[MpumeHeHne
TEXHOMOrnM
MNosiBnsieTcs
nbinenoaaBneHus,
HeobXxoauMOCTb B
OCHOBaHHbIX Ha
CHmxeHune 3arpsa3HeHune CneunanbHoe yTunmusaumm
NpUMeEHEeHNN neHbl, Bo3moxHo | Bo3amoxxHO Oa
. BbIOPOCOB Mbifn OpeHaxHbIX BOA, obopynoBaHue oTpaboTaHHbIX
pacnblfieHHOM BOAbI,
(3arpsi3HEHHBbIX)
peareHToB,
NOTOKOB BOA
NpensaTCTBYHOLLMNX
NbINEHNI0
Mcnonb3oBaHue
OorpakaeHun n ycTponcTB
PakAy ycrp CHwmxeHune CHexeHune [ononHutensHoble
Ona  nbinenogaBneHust Bo3moxHo | Bo3amoxHoO Ja -
BbIGPOCOB NbINn noTepb Tonmea COOpYXeHus
Unu nbineynaBnnMBaHus
Ha y3nax nepechbInku.
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[pumMmeHnMocTb MpomblLuneHx- MepekpecTHble
T MoTeHumans+oe Hoe apeKThl, Vcnonbsyemoe
€eXHOoIormm cokpalleHune HoBble CyuiecTBytolime | BHEAPEHME Ha orpaHIIeHUS oBopyaoBaHMe MpumevaHus
BbIOpOCOB YyCTaHOBKU yCTaHOBKMU AENCTBYOLWMX o
OB LEKTAxX PYMEHSEMOCTH
YCTPONCTBO ApeHa)KHOM
cuctembl  ansa  cbopa
MOBEPXHOCTHOTO CTOKA C |\, oo
TEPPUTOPUMN  YrOMbHbIX CHwxeHune JononHuTtensHobl
_ | HeopraHM3oBaHHbIX | BoamoxHO | Bo3MOXHO Oa -
CKNaZoB C opraHusauuen ¢6pocos BOOOMOTPEDBNEHUA | € CoopyKeHus
NMOBTOPHOrO
NCNONb30BaHNUs
cobpaHHoro douneTpara.
OcHalleHue MecT
XpaHeHus yrns
cMctemMamm
HENPEPLIBHOTO Ob6ecneyeHne
OOHapyxeHus ouaros | CHikeHue BesonacHocTn CneuuaneHoe
BO3ropaHnsa ” Harpesa | BbIOPOCOB BoamMoxHO | BO3MOXHO Oa CHIbKeHNe noTepb | 0BOpYaoBaHME -
nnm opraHv3auusi | NPoAYKTOB ropeHus TOnMBa
nepuoanyeckoro, He
pexe 1 pasa B CyTku,
TEnsoBU3NOHHOTO
obcrnefoBaHUs CKagos.
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Tabnuua 2.5 — TexHonornn npeaBapuUTENbHON NOATOTOBKM TBEPAOro TONNMBA, Noanexallune pacCMOTPEHUIO

NTC 38-2017

MpumeHumocTb MpombineHHoe
MepekpecTHble addekThbl,
MoTeHumnanbHoe BHeApeHue Ha
TexHonorus CyuiecTaytoLive o orpaHnyeHus Mprmevanns
cokpalleHue BbIbpocoB | HoBble ycTaHOBKM OEenCTBYIOLNX
YCTaHOBKM NpPUMEHSEMOCTH
obbekTax
Jlyywine akonoruyeckne Bo3moxHoCTb 3aMeHbl
XapaKkTepucTukm 3aBucuT oT Tonnuea MOXeT ObITb
CHwmxeHune BbIOpOCOB
Tonnuea (MeHbLLee KOHCTPYKTUBHbIX _ | orpaHMyeHa  TexHUYeCKMMU
3arpsA3HALLNX NPUMECEN,
cofepxaHune cepesl, XapaKkTepuUCTUK BO3MOXXHOCTSIMU OCHOBHOTO U
3ameHa Tonnvea He npakTtukyetcs N Oa CHWXeHne TBEpPAbIX
300bl), CHWDKEHNe KOHKPETHOMN BCMOMOraTenbHoro
o OTXOA0B, noanexatimx
Konm4yecTBa KOTENbHON obopynoBaHus
yTunusaumm
3arpsA3HALLNX YCTaHOBKU 3KOHOMUYECKUMMU n
npumecemn MECTHbIMU YCIOBUSAMMU
YcTon4umBbin pexmm
O6oralleHne Tonnuea Hauny4was npaktuka BosmoxHo - Ha paboThbl. LleHa Tonnuea Bbiwe
MosblweHne KA.
Ons KayeCTBEHHOrO
ypeaHeHuss  TonnuBa  Ha
3MNeKTPOCTaHLMAX
MpepoTBpalleHne . o
YcpenHeHve " YcTonumBbIN pexum | Heobxoanmo nposegeHue
. MakcuMarnbHbIX Bo3moxHo BoamoxHo Oa
CMeLUnBaHune yrnemn paboThl MoAepHM3aLmm c
BbIOpOCOB
NpPUMEHEHNEM
yCcpeaHUTENbHBbIX
KOMMMNEKCOB
MpepBaputensHas
pensap MNoBbiwenne Krg Bo3amoxxHo Bo3moxkHo Oa MosblweHne Kra -
noAcyLuka Tonnmea
MosBonsieT npenoTBpaTUTL
Opranunzaumss  BxogHoro | MNpepoTBpalleHue _ . cXKuraHue s, He
P 4 A penoTEpatly YcTonumBbIN pexum y
KOHTpONS KayecTBa | MakcMMarsbHbIX Bo3moxHo Bo3moxHo Oa COOTBETCTBYIOLLEIO
paboTbl ¢ pacyeTHbIM Kl
NoCTaBrsAeMOoro yrns BbIGpOCOB TpeboBaHUSIM NPUMEHSAEMOTO

obopynoBaHus
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2.3.2 Onpepenenne HOT cHMXXeHMA BbIOPOCOB TBepAbIX YacTUL, NPU CXKUTaHUU TBepAOro Tonnmea

Tabnuua 2.6 — TexHONornm CHMKeHUs BbIBPOCOB TBEPAbIX YaCTuUL, MPU CXKUraHUK Yrien, nognexawmue pacCMOTPEHUIO

[MpyMeHuMOoCTb [MpombliwneHHoe
[NoTeHuuanbHoe
BHeApeHne Ha
TexHonoruna COKpaLLI,eHVIOG HoBkle CywecTByto- ECTBYIOLAX [MepekpecTHble apeKTbI, orpaHN4YeHUss NPUMEHUMOCTH
BblGpocoB, % YCTaHOBKMU LMe YCTaHOBKM | Je =
onekTpo-
GunbTp 98-99,9 BoamoxHO  |Bo3MOXHO Ja Het
(99)
YBenuyeHune 3aTpaTt Ha COBCTBEHHbIE HYXXbl 3a CYET yBerM4YeHus
CONPOTMBIIEHNS FA30BOrO TpakTa M 3aTpaT Ha 3aMeHy PyKaBOB.
PykaBHbI TkaHeBble (PUNbTPbI  MNPEVMYLLECTBEHHO WCMONb3YIT AN
GunbTp 299,99 Bo3amoxkHo BoamoxHo HebonbLuown yOaneHus TBepablX YacTtuy, pasmepoM A0 2,5 MKM M OnacHbIX
(P®) BELLECTB B BMAE TBEPAbIX YacTuul, Hanpumep, MeTannoB (3a
UCKNIOYEHMEM pTYyTM), a Takke 3a YCTaHOBKAMW CyXxonm W
MONyCyXOoW CEPOOYUCTKMU.
- OrpaHn4yeHHoe ynasnvBaHne TOHKOAUCNEPCHbIX dopakLmii
BatapeiHble
LMKIOHbI 85-92 Bo3morkHO Bo3morkHO Ja LInknoHsbl MOTyT MCMOMb30BATLCA Kak MbliieynosuTeny Ans
npeaBapuUTENbHON OYUCTKN AbIMOBbIX ra30B
HononHuTtenbHbIn 3ddekT cHKeHns BbibpocoB SO2 o10-12 %
Ckpybbep c He pekomeHgyetca ana yrnen c cogepxaHuem CaO 6onblue
Tpybon 95-97 BoamoxHo |Bo3amoXxHO Oa 15 % " npuBegeHHon CEPHUCTOCTH
BeHTypu 0,3 %x kr/MIOx. XKecTkoCcTb opocUTENbHON BOoAbl AOMKHA ObiTb
mMeHee 15 Mr-ake/n.
JononHuTenbHbIn adhdekT cHukeHna 3B SO, oo 18-22 %
Omynbratop |96-98 BosMOXHO | BoaMOXKHO [la He pekomeHagyeTcsa ansa yrnen ¢ cogepxaHumem CaO 6Gonblue

15 % v npuBegeHHomn cepHuctoctn 0,3 %x kr/MIx. XKecTkoCcTb
OpPOCUTENBLHOW BOAbI A0MKHA ObITb MeHee 15 Mr-aks/n.
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2.3.3 Onpepenenne HOT cHMxeHnA BbIbpocoB okcnaoB azota NOX npu cxxuraHum TBepaoro Tonnmea

Tabnuua 2.7—TexHonornn cHmxkeHus BbibpocoB NOx npu CxuraHum TBepaoro TonNnvBea, noanexaiime pacCMoTPEHMUIO

MoTeHumanbHoe|[lpUMeHMMOCTb JkcnnyaTta-
MeTop, COKpalleHune HoBble CywecTtBytowme|umoHHbIn  |[epekpecTHble adpdekTbl, OrpaHn4eHne NpUMeHMMOCTHU
BbIBPOCOB, %  |yCTAHOBKW|yCTAHOBKM onbIT
HecTexwo-
YBenuyeHne cogepxaHus CO [lpegnoytutenbHo Ans
MeTpuyeckoe 20-35 Bo3amoxHO|BO3MOXHO Oa
KOTNOB C ABYMS U 60MbLUUM KONMYECTBOM APYCOB ropesiok
CXuraHve
Peunpkynaums CrabunbHoCTb hakena
HMPKy Tl 20-35 Bo3amoxHO|BOo3MOXHO Oa ®
ObIMOBbIX ra3oB PocT TemnepaTtypbl npomneperpesa Ha 6apabaHHbIX KOTrax
CtabunbHOCTb (hakena v NofiHOTa CropaHnst ToNnnMBa g4
ManoTokcuyHas NS CTyneH4atoro BBoOJa BO3gyxa WwWnvM  TonnvMBa B
. 30-50 BoamoxkHo|Bo3amoxkHO Ja A y - A Ay
ropersika OTAEeNbHON ropenke TpebyeTcs onpefeneHHoe paccTosiHue
A0 NPOTUBOMOJSIOXKHOIO 3KpaHa
[Byx [MoBbIWEeHWEe coaepxaHns ropo4mx B yHoce, kopposusa HPY
y [Mpu CXUraHMm BbICOKOCEPHUCTOrO Yrns (0COB6EHHO B KOTMax
cTyneH4yatoe 20-45 Bo3moxHo|Bo3MOXHO Ha
ORArHIE CKL), ecnu HET NPUCTEHHOrO AyTbS, NOABMASETCH ONACHOCTb
BbICOKOTEMMEPATYPHON KOPPO3UM TOMOYHbLIX 3KPAHOB
Tpex Bo3amoxHo nosineHne CO npu nnoxom nepemMmelunmBaHum
TPETUYHOro BO3gyxa C NpoAyKTamu HEmMosIHOroO CropaHus u
CcTyneH4yaToe 30 -60 Bo3amMoHO|BO3MOXHO Oa P Ay PoRy P
POCT roploumx B yHoce (B Cryvae WCNofib30BaHUSA Mbln
CXuraHve
rpyboro nomona)
MosiBneHne CO u pocT roptoymx B yHoce OOHOBPEMEHHO
CHMXaeTCHa LUMakoBaHWe M KOPPO3NSA TOMOYHbIX 3KPaHOB
KoHueHTpuyeckoe y
CKUTaHME 20-50 Bo3moxHo|Bo3moxxHO Ja MpegnodTnTensLHO ANS yrinen ¢ BbICOKUM BbIXOAOM NeTy4Ymnx
MpM  PEKOHCTPYKUMM  TaHreHuuarbHbIX TOMOK  MOXHO
OrPaHNYUTLCA 3aMEHON rOPESIOK.
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MoTeHuymanbHoe|[lpUMEeHMMOCTb JkcnnyaTta-
MeTon COKpalleHune HoBble CyuiecTBytoLLme |LIMOHHBIN [MepekpecTHble apPeKTbl, OrpaHuyeHne NPUMEHUMOCTH
BbIOPOCOB, %  |YCTAHOBKM |YCTAHOBKM onbIT
CHmxeHune naponpon3BoaAnTENbHOCTHU KOTna,
Mepesony  Tonku KOHLIEHTPaLnM OKCUOO0B CEpPbI
kotna ¢ XLWY Ha/50 — 75 Bo3moxHo |Bo3moxHO Ja P P .
TLLY MpeanoytntensHO Ana OypblX W KaMEHHbIX Yrnem ¢
BbICOKMM BbIXOA0M NETy4Ynx
BoamoxeH NPOCKOK NHs
OrpaHnu- 0 20 mr/m3) MpegnoyTuTeneH Ans KOTeNbHbIX YCTaHOBOK
CHKB 30-70 BoamoxHo |Bo3moxHO paHn (A ) Mpen A y
YEHHbIN MowHocTtbto ao 330 MBT, korma Bo3moxHoctn [1M
ncyepnaHbl
MosiBneHne CO u pocT roptounx B yHoce OOHOBPEMEHHO
CxwuraHne nbinn
o CHWXaeTCss PEeMOHTHble W 3KCnryaTauuoHHble 3aTpaTbl
BbICOKOW 10 BoamoxxHo |BO3MOXHO Ja
cuctembl  TonnmBonogZayn  [lpyMeHMMO  TONbKO  Ans
KOHLIEHTpaummn
NbINIECUCTEM C NPOMBYHKEPOM
CxuraHne nbinu
pasnn4Horo
dpakLUNOHHOIO Orpanm YCrnoxXHeHne n yoopoxaHue cxembl MblNenpuroToBreHus,
cocTaBa c|10 Bo3moxHo |Bo3moxHO quHbm TonnmMBonogayn. MNoBbiWwEeHne 3KCnsyaTaunoHHbIX
NPUMEHEHNEM nagepxek
MeInbHUL-
aKTMBaTOPOB
PebepHuHrosble
YCNoXHeHne 1 yaopoxaHue CXeMbl MbIenpuroToBreHns,
MenbHULbl n OrpaHu-
10 Bo3moxHo [BO3MOXHO . TOonnMBOMoAaun. [NoBbileHne AKcnIKaTaLUOHHbIX
ANHaMuyeckme YEeHHbIN
N3gepxek
cenapartopsbl
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OkoHYyaHue mabnuupi 2.7

MoTeHumanbHoe|[lpUMEeHMMOCTb JkcnnyaTa-
MeTon COKpaLleHune HoBble CyulecTBytoLme UMOHHbIN  ([1lepeKkpecTHble apeKTbl, OrpaHnyeHne NPUMEHNMOCTH
BbIOPOCOB, %  |YCTAHOBKM|yCTaHOBKM onbIT
"openoyHble
ycTponcTtea c
OrpaHu-
npumeHeHnem |10 Bo3amoxHO|Bo3MOXHO YeHHbIi [MoBbIWeHWe TemnepaTypbl Ha BbIXOAE U3 TOMKK
MPUCTEHHOIO
AyTbsl
OrpaHu- -
MnasmoTpoHbI|10 Bo3moxxHO|Bo3MOXHO YeHHbI Hunskun pecypc ncnonb3oBaHus
MpumeuaHue:

*OnpeneneHne ManoTOKCUYHOW ropenku

Okcnabl a3oTa Npy CXXUraHnm TBEPAOro TONNMBa B OCHOBHOM COCTOSIT U3 « TOMAIMBHbBIX» OKCMA0B a30Ta, KOTopble (hOpMMPYIOTCA U3 a30Ta, CoaepKallerocs B TONnuBse.
«TonnmeHblE» OKCMAblI a30Ta MAOXO MOAAAIOTCSH CHWBKEHWIO. «TepMuyeckMe» OKcvabl a3oTa BO3MOXHO perynvpoBaTb Kak 3a CYET KOHCTPYKLUWM FOperiku
«BHYTpUakensHOro» NoAaBIeHns OKCMAOB a30Ta Tak M 3a CYET NepBUYHbIX METOAOB B TOMKE.

"openoyHoe ycTPOMCTBO KOTNa SIBASIETCS 3NIEMEHTOM ra30BO3YLLHOIO TpakTa, YacTbio TOMKK KoTna. FopenovHoe ycTponcTBo paspabaTtbiBaeTcs UHANBUAYANBHO
[NS KaXO0ro KOHKPETHOrO Cryyasi B 3aBUCUMOCTM OT B TOMNMUBA, CUCTEMbI MbINENPUrOTOBIIEHNS, NbINENOAAYN U KOHCTPYKLIMK TOMKU.

Mpy Bcem MHOroo6pasun KOHCTPYKLMIA ManOTOKCUYHBIX FOPEIOK, B HUX peanun3yeTcsl KOHLEeNnuust «BHYTpUdakenbHOro» CHuxeHust BoiopocoB NOx 1 MCNONb30BaHbI
Mo CYLLECTBY OJHU U T Xe NPUEMbI:

— cTabunusauusa BocnnamMeHeH s NblneyronbHOro akena nyTem ycTaHoBKM cTabunuaaTopa B BUAE Pa3fMYHbIX 3NIEMEHTOB Ha BbIXOAE M3 KaHana nblfeB3Becy;

— yBENUYeHne BpeMeHu npebbiBaHKs TOMNNMBA B 30HE BbICOKOTEMMEPATYPHbIX PELMPKYNUPYIOLLMX TOMOYHbIX ra3os;

— pacTarMBaHue noagmelLMBaHus Bo3ayxa K NepBUYHOMY dhakerny 3a CYeT CTyNeHYaTol nogaym BTOPUYHOro Bo3ayxa Yepes KOHLEHTPMYECKMe KaHarbl ropernku 1 ap.
Mcxoasa 13 BbilenepeyncrneHHoro npeanaraetcst HU3KO3MUCCUOHHBIMU rOPEnoYHbIMI YCTPOMCTBAMM AN TBEPAOro TONMMBa CYMTATb YCTPOWCTBA, KOTOPLIE B CBOEM
6a3oBoOM pexunmMe paboTbl (6e3 NpUMeHeHNs ocTarnbHbIX NEPBUYHBLIX METO0B NOAABMEHMs OKCUAO0B a30Ta) MoryT o6ecrneynTb KOHLIEHTpaLMM BbiGPOCOB OKCUAOB
asoTa meHee 50% oT a3oTa Tonnuea. Hanpumep npu cogepaHun B KyaHeLkom yrne mapku 1 1,4 % asoTa, HU3KOSMUCCUOHHBLIMU ropernkamy MOXHO CYUTaTb Fopernkiu
obecneumnBarolLMe BbIOPOCHI OKCUAOB asoTa B 6a3oBoM pexvMe MeHee 600 Mr/m3, NMpUMeHeHWe OOMNOSNHUTENbHbIX MePBUYHBLIX METOAOB Tabnuubl 2.7. MOryT
obecneynTb CHUXKEHNE BbIBPOCOB OKCMA0B asoTa Ao 250 Mr/m3,
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2.3.4 Onpepenenve HOT cHMxeHuA BbiIopocoB SOx Npu CXXuraHuu TBEpAOro Tonnmea

Tabnuua 2.8 — TexHonornn cHmxeHus BbibpocoB SOx Npu CXUraHuu yrnen, nognexawme paccMoTpeHuto

[MpMeHNMOCTb MpomblILwneHHoe
TexHONOMS lNoTeHumanbHoe ., | HoBwie CywecTtByto- BHEApeHne  Ha [MepekpecTHble appekThI, orpaHudeHmne
COKpalLlieHue Bbibpocos, % CTAHOBKM wme OENCTBYOLWMX | NPUMEHMMOCTU
y yCTaHOBKM ob6bekTax
MpumeHeHne
Tonnuea c
OddEKTUBHOE CHUXKEHUNE
HU3KNM BLIGPOCOB SO, Bo3amoxHo BoamoxHo Ha Bo3amMoxxHO noBbliLLeHMEe BblIOpocoB nbinu 1 NOx
cogepxaHmem
cepbl
ObecneunBaeT A0NOonHUTENbHOE CHWKEHNe
Mokpas BbIOPOCOB MENKNX TBEPAbIX YacTuLl.
n3BecTKoBast MoBbiwatoTca Bblbpockl CO2, 1 cOPOCHI CTOYHBIX
nnu na3pect-|94 — 96 OrpaHnyeHo OrpaHnyeHo  |Hert BOA.
HAKOBas N3-3a BbLICOKOM CTOMMOCTM npouecca MOKPOW
CEepooYmnCTKa OUYMCTKKW, TEXHONOrMst MNOAXOOUT TONMbKO  Ans
KPYMHbIX 3HEPreTUY4ECKNX YCTAaHOBOK.
AMMUEYHO- [MonyyeHne TOBapHOro npoAykta — cyrnbdara
cynbbaTHas aMMOHUs.  [JononHuTenbHas O4YMCTKa [ObIMOBbIX
TeXHOMOMMS 99 BoamoxHoO BoamoxHO Het rasos ot 3051bl Ha 10-15%.
TexHonornsa okynaeTcs 3a cHeT NPoAaXkn TOBapHOro
CEPOOYNCTKM
npoayKTa, Npu HanM4Ynmn pbiHka cobiTa
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[MpYMeHUMOCTb [MpombliwneHHoe
P MoTeHumanbHoe HoBble CywecTByto- BHEApeHne Ha [NepekpecCTHble adbdekxThl, orpaHuyeHune
cokpalleHue BbI6pocos, % wme OEVNCTBYIOWMX | NPUMEHUMOCTH
YCTaHOBKMU
YyCTaHOBKM | 06bekTax

Ocratkn, nognexaiwime 3axopoHeHuto. CHwxeHne
obwero K koTenbHOM yCTaHOBKM
MprMeHMMa ToNbKO NPY NCNONb30BaHMM B Ka4ecTBe
30510yNoBUTENSA ANEKTpoUNbTpa WUNKN PyKaBHOroO
dunbTpa. bonee rnybokas CepoouncTKa

YrpoLleHHas OrpaHuyeHa TemMnepaTypoun rasos, KOTopasa 4OSMKHA

MOKpo — cyxas |50 — 60 BoamMoXxHO BoamMOXxHO Het ObITb Bbile BOAAHOW TOYKM pocbl Ha 25...30 °C.

O4mMCTKa Mo6oYHbIN  MPOAYKT MOKPO-CYXOM CEPOOYUCTKU
(cynbdugHo-cynbatHas cmecb) MoxeT ObiTb
ncnonb3oBaH Mpu  MNPOM3BOACTBE  LIEMEHTA,
TMNCOKAPTOHHbIX nsgenun, MUHEepanbHbIX
yaoobpeHun, B TEXHONOrnsAx rpaHynsaumm
30J10LUNAKOB W Ap.

VMcnonb3oBaHue

ckpy66epa

BeHIpr no| g BO3MOXKHO Bo3aMOXKHO Het MpMMeHMMa Npu HU3KOWM KOHLEHTpauum TBepablX

OBOVIHOMY YyacTuy, B AbIMOBbIX rasax

LLeNIoYHOMY

cnocoby
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2.3.5 Onpepenenuve HOT obOpaweHus ¢ 3onowakamMmm

B cooTtBeTCTBUMN C rocyfapCTBEHHOW NPUPOOOOXPAHHOW MOSIUTUKOWN, POCCUMNCKUM
N MUPOBBLIM OMbITOM HaWUNyYLWMM METOAOM YyAaneHusl 30/10WakoB Ha yrofbHbiX TAOC
ABNSEeTCA UX yTunmsauus (nonesHoe npUMEHEHWE Ans NPOM3BOACTBA NPOAYKLUMK,
BbINOMHEHNA paboT, okaszaHuna ycnyr). B HacToswee Bpems pa3paboTaHO U NpaKTUYECKU
NMPUMEHSIETCA 3HAYUTENbHOE KONIMYECTBO METOAOB W  TEXHOMOMMA  yTUNnsaumm
30/10LLUMAaKoB, NpeacTaBnaWwmx cobon, rmaBHbIM 06pa3om, 3aMeHy NPUPOAHOrO Cbipbs
N Matepmanos.

B kayecTBe Hanbonee MaccoBbIX MPUMEHEHWI 30510LLNIAKOB MOXHO OTMETUTb:

- NMKBUOALMSA FOPHbIX BbIPAabOTOK 1 peKYNbTMBALUSA HAPYLUEHHbIX 3€MENb;

— nangwadgTHoe CTPOUTENBLCTBO, obLiecTpouTenbHble paboTbl, yCTPOMCTBO
Hacbinen, obpaTHas 3acbinka TpaHLen u T.n.;

- NPOU3BOACTBO LEMEHTA;

— NPOn3BOACTBO BETOHHLIX M3AENUMA U CMeceun, NpUYeM Kak obrierdyeHHbIX
GeTOHHbIX u3genun (rasoneHobeToH, SYencTbii BeTOH), Tak M TskenbiX GEeTOHOB,
NPUMEHSAEMbIX MPU CTPOUTENBCTBE OCOO0 OTBETCTBEHHBLIX U CMOXHbBIX COOPY>KEHUN —
TOHHENeN, NAOTUH, adPOAPOMHBIX COOPYXXEHUI, aBTOAOPOr U T.4.;

— NPOU3BOLCTBO KNPNNYa;

— ynyyLleHne KayecTBa Nnoys;

- UnbTPYOLWNN MaTepuan ans OYUCTKU CTOYHbIX BOA;

- nsonupyrowmn matepuan Ha nonuroHax TKO n gpyrmx oTxoaos;

— NnPUMEHeEHNe B [AOPOXHOM CTPOUTENbCTBE AN YCTPOUCTBA AOPOXKHbIX
OCHOBaHUN 1 oaexa.

Kpome Toro, otgenbHble dpakumm 30510WWIakoB MOryT MNPUMEHATBCA AN
creayLwmnx uenen:

— MUKpOC(epbl — ANS MPOM3BOACTBA KPACOK WM BbICOKOKAYECTBEHHbIX
TEennoun3onsuUMOHHbIX MaTepunaros;

— MarHuTHast opakumsa — B MeTannypruu;

— anomMocunukaTHas dpakumMs — B artOMUHUMEBOW MNPOMbBILLIIEHHOCTU B
KayecTBe CbIpba U T.4.

B 6onblUMHCTBE CrnyyaeB TEXHOMOMMN yTUAM3aLUKN 30510LLNIAKoB U TpeboBaHUs K
3onownakam ansi NpUMEHEHUss [LaHHbIX TEeXHOMOMMM OnucaHbl B  HOPMAaTMBHO-
TexHuyeckon pokymeHtaumm (FOCTax, TY,cTpouTenbHbIX npaBunax wu  T.M0.).
HeobxoouMo OTMETUTb, YTO Kaxagas W3 NepeyvMCleHHbIX TEXHOMOrMnm yTunusauum
30/10LWIMakoB NpeabsBnseT cBou cneumdunyeckne TpeboBaHMA K UX  PU3MKO-
MEXaHUYECKMM CBOWCTBaAM /MM XMMUYECKOMY COCTaBy. B cBA3M ¢ 3TUM HEBO3MOXHO
rOBOPUTb O HEKOTOPbIX 00LMX TpeboBaHUAX K 30M0LUNakam, Kak 00beKTy yTUnu3aumm.

B TO Xe Bpemsd, HECMOTPSI Ha CTOSb LUMPOKYD 061acTb BO3MOXHbLIX MOME3HbIX
NMPUMEHEHNA  30S10LLIAKOB, MNpakTudeckasd BO3MOXHOCTb W LeniecoobpasHoCTb
MEpPONPUATUNA, HanNpaBfieHHbIX Ha YTUNM3auuilo 30M0LWNakoB KOHKpeTHbix TOC ans
KOHKPETHbIX Lernen onpegensercs psagom hakTtopos:
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— COCTaBOM WM CBOWCTBaAMM 30SIOLUNIAKOB, B TOM 4UCrEe 3aBUCALLMMU OT
NPUMEHSIEMON TEXHOMNOMMWN CXXUTraHUSA N X COOTBETCTBUE TPeboBaHMAM NOTEHLUMNANbHbIX
notpebutenen;

—  [OOCTYMNHOCTb Y CTOMMOCTbLIO NPUPOAHBIX MaTepuarnos, KOTopble MOryT ObiTb
3aMeHEeHbI 30510LIakamMu;

— Hanuunem HadeXHbIX MOTEeHUManbHbIX NOTpebuTenen  305M0LUNaKkoB,
9KOHOMMYECKM 3aMHTEPECOBAHHbLIX B MOTPEONEeHun 3050LWWnakoB. JKOHOMUYECKas
3aMHTEPECOBAHHOCTb NOTPeObUTENEN 3aBUCUT OT COOTHOLUEHUS LEH Ha 30510LUfakM n
3aTpar Ha UX TPaHCNOPTUPOBKY U MaTtepuarnsl, 3aMeLlaemMble 30510LL1akamu;

— 3KOHOMMYEcCKoW uenecoobpasHocTblo Ansg TOC NpUMEHEHUA TEXHONOrumn
06paboTkn 3onownakos (rpaHynauumn, cenapaumm, OpakuMoHNPOBaHMSA U T.MN.) C Lenbto
AO0BeAEHNs X 0 YPOBHS TpeboBaHun notpebutenen.

B obwem cnyyae, npumeHeHne Ha TOC TEXHONOrMN, HanpaBfiEHHbIX Ha
opraHumsaumio  cbbiTa  30M10WWINIAKOB  CTOPOHHUM  noTpebutensam MoxeT  ObiTb
pEeKOMEHAOBAHO NULWb B Criydae yBEPEHHOCTU B CObITe BCEX WM OCHOBHOW 4acTu
obpasylouwmxca 3onownakoB. B aToM cnyyae BO3MOXHO MPUMEHEHME CXEM
3onownakoyganeHmsi, OpPUEeHTUPOBaHHbIX Ha YyAaneHue 30S10WNakoB CTOPOHHUM
opraHmsaumam. Bmecte ¢ Tem, BHEOPEHME TaKMX TEXHOSIOMMA, OPUEHTUPOBAHHLIX Ha
BO3MOXHbI  nNepuoauMyeckmi cbbiT B KayecTBe [OOMOSIHEHMS K  CUCTEMaM
30moLwnakoyganeHusi,  OPMEHTUPOBAHHbIM  HA  pasMelleHue  30M0WMakoB B
3oroLwinakooTBanax, 3Ha4yMTensHO yaopoxaeT 3osowrakoyganeHme Ha TOC. MimeHHo ¢
TeMm, 4yTo B Poccun oTCcyTCTBYET HafeXHbI PbIHOK 30S10LLNaKoB, rapaHTUPYOLWMIA KX
cobiT, agna TOC, kak npaBuno, HEBLINOAHO BHegpeHMe 0bopyaoBaHUS,
npeaHasHayeHHoro ana cbopa W OTIPY3kKM WM NpeanpoaakHOW  MOArOTOBKM
3omnownakoB. MoXHO OTMETUTb, YTO OTCYTCTBME TaKOro pblHKA OTYaCTU CBSA3AHO C
OTCYTCTBMEM MEpP [OCYAapCTBEHHOIO PEerynupoBaHust 3Ton cdepbl, OTCYTCTBMEM
CTUMYNUPOBAHUSA NOTEHUMANbHbBIX NOTPEOMTENEN 30M0LLMAKOB K UX YyTUNM3aLUuu.

Taknum obpasom, HECMOTPSI Ha TO, YTO B POCCUINCKOWN SHEPreTUKE NpUMEHSETCS
AO0CTaTOYHO 60nbLIOEe KONMMYECTBO TEXHOMOMMIA, HanpaBrieHHbIX Ha cbop, HakonneHue,
NOArOTOBKY, OTrPY3Ky M YTUMAM3auMIO 30M10LWMAKOB, HU OAHA U3 HUX HEe MOXET ObITb
noeHTurumpoBaHa kak obwas, yHusepcanbHad HOT Ans npumeHeHuss B cocTaBe
cucTem 3onowwnakoyaanennsa yronbHoelx TOC. B T0 e Bpema nobast n3 npumeHsemMbix
TexHonormn moxet 6biTb HOT ansa koHkpeTHon TOC € y4eTOM MECTHbIX YCIOBUN.

Mpn noeHtTndomkauum HAOT BHYTPEHHOro M BHELUHEro TPaHCMOPTUPOBaHUA U
XpaHeHUs 30/10LLU1akoB HEOOXOANMO yUMTbIBaTL CrieaytoLlee:

1) M'vapaeBnu4yeckue cuctembl obragaroT psSgoM NPeMMyLLecTB MO CPaBHEHUIO C
APYrMMu Bugamu 30510LunakoyaaneHus:

—  SABAATCA TPAAMUMOHHBLIM, Hanbornee pacnpocTpaHeHHbIM U OTpaboTaHHbIM
Ha poccuincknx TAC Bngom cuctem 3LUY, HakonmneH 3HauYnMTENbHbIN OMNbIT X CO34aHUSA U
aKcnsyatauum, MMeeTcs LUMPOKUK PbIHOK 0bopyaoBaHusa anga cuctem 3Y;

— obecneuynBaloT BO3MOXHOCTb HaAEXHOMO HENPEPbLIBHOMO yaaneHunst 60nbLIoro
konudectea 3O Ha 3HauMTenbHblE PacCTOSHMS (OO0 HECKONbKUX OEeCATKOB
KNNIOMETPOB);
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— obecneuymBalOT MexaHu3auu MNPOLIECCOB TPaAHCMOPTUPOBAHUA M YKNaOKu
3O B oTBan.bI;

—  MCMONb3YKT CPaBHUTENBHO NPOCTOE U HaaexHoe 06opyaoBaHME;

— HaMMEHEee 3HEepreTMYeckn 3aTtpaTHbIE;

— B 0BOpOTHbIX cuctemax I'3Y MoryT BbITb YyTUIM3NPOBAHbLI MPON3BOACTBEHHbIE
CTOYHble BOAbl (6€3 OYMCTKM MK MOCHE OYUCTKM), OYULLIEHHbIE M 0De33apaKeHHble
XO38MCTBEHHO-ObITOBbIE CTOYHbIE BOAbl. YUMTbiBas, YTO TpeboBaHMs K NOLMUTOYHON
BOAe Ana nognutkm cuctem M3Y MyvHMManbHbI, 3TO NO3BOMSET CYLECTBEHHO CHU3UTb
obwme 3aTtpaTtbl TOC Ha BogooTBeaeHne. HeobxoauMMO OTMETUTb, YTO 30SOLUMAKK
aBnaTca  9pdekTnBHbIM abcopOeHTOM, M MHOrAda NPUMEHSATCA Ha OYUCTHbIX
COOpPYXEHUAX B KayecTBe (hunbTpyowero matepumana.

OcHoBHble HegocTaTku cuctem [3Y:

— [3Y wumeroT orpaHuYeHnsa NoO TPaHCNOPTUPOBKE 30SI0LUNIAKOB C BbICOKMM
cogepXaHnem Kanbuma u gpyrux pacTtBOpUMbIX coeguHeHun. [pu TpaHcnopTupoBKe
TakMx 30J10LUIAaKOB MPOUCXOOUT MHTEHCMBHOE OOpasoBaHMe TBEPAbIX MUHEparnbHbIX
oTnoXxeHun B TpybonpoBogax cuctemsbl '3Y, yto TpebyeT NMboO 3ameHbl, MO0 OYNCTKM
TpygonpoBogoB. OuncTka nynbnonpoBOAOB M TpybonnpoBOAOB OCBETIEHHOW BOAbI
MOXET OCYLLECTBMNATLCA MEXAHNYECKM UK ropsivYeit BO4OMN;

- T3y nnoxo npucnocobreHsbl K nnaBHoOMy perynmpoBaHunto
NPON3BOAUTENBHOCTN B 3aBUCUMMOCTIN OT MacChl TPAHCMOPTUPYEMbIX 30SI0LLMAKOB U3-3a
Heob6xoaMMOCTK NogaepKuBaTb B TpybonpoBogax MUMHUMANbHO LOMYCTUMYH CKOPOCTb
NnoToka BO nsbexxaHme ocegaHus 3onowwnakoB. CTyneH4yaToe perynmpoBaHne BO3MOXHO
TONbKO BKITHOYEHMEM N OTKITHOMEHMEM OTAENbHbLIX 30/10LLNaKoNpPoOBOAOB;

— B cuctemax [3Y npoucxoaut 06es3Bo3BpaTHOe noTpebneHne BoAbl Ha
McrnapeHne C TMOBEPXHOCTEN OTKPbITbIX OTCTOMHbIX NPYAOB, 3anofiHeHME nop
30/10LLM1AKOB, KOMMEHCALMIO APEHAXHbIX NOTEPb. ATO TpebyeT NoANUTKM CUCTEM BOAOWN.
OpgHako ucnonb3oBaHMe AN 3TUX LENen CTOYHbIX BOA CHMXaeT 3HA4YMMOCTb 3TOM
npobnemsi;

—  HeobXxoAMMOCTb MPUHATMS cneunanbHbIX Mep MO NPeaoTBPALLEHNIO NbIIEHNS
WX v npegoTBpaLleHne 3arpsi3HEHNS TPYHTOBbLIX BOA, KOTOPbIE MOTYT BbITb JOCTAaTOYHO
BbICOKO3aTpaTHbIMMU;

— cuctembl '3Y OOmkHbl BbiTb 3aMKHYTbIMW OBOPOTHBIMWU. [1pK KOHTaKTe C
3onownakamm Boga cuctem [3Y 3arpsasHsaeTcs pacTBOPUMbIMUK BELLLECTBAMU, OYUCTKA
OT KOTOpPbIX NpakTU4Yecku HeBO3MOXHa. [Npn gencTtsBylollen cucteMe SKONOrm4yecKoro
HOPMWPOBAHMS BbIMYCKOB CTOYHbIX BOA, NOJTyYeHNe paspeLleHms Ha cOpoCc CTOYHbIX BOL,
n3 cuctembl '3Y B BOAHbIE 0OBEKTHI MANOBEPOSTHO;

—  CHWXeHMe NoTpebuTenbCKMX CBOWCTB 3051bl NMPpU B3auMOOeNCTBMUA C BOAHOWN
cpegoon W, Kak CcrneactBuMe, COKpalleHMe BO3MOXHbIX obnacter  nonesHoro
NCMNONb30BaHUS;

—  N3bATME U3 paLMOHAanbHOro 3eMienofib30BaHNA 3HAYUTENbHbLIX NIOWaaen
ansa pasmewlenusn 3LWX n Tpybonposogos BHelwHero 3LUY;

— rMgpaBfiMyeckMe 30SoWNakowpaHunmiLa, Kak npaBuio, OTHOCATCA K
OonacHbIM NPOMbILLSIEHHBIM O6beKkTam, YTO TpebyeT peanusaumm onpeaeneHHbIX Mep no
MOBbILLEHMIO X NPOMbILLNIEHHOW 6e30MacHOCTM.
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2) Cuctembl nHeBMo3onoyaanenus (M3Y) nmeloT cnegyrowmne npenmyLlecTsa:

— HEeu3MEeHHOCTb CBOWCTB 305fbl Npu ee cbope, TPaHCNOPTUPOBAHUN,
BPEMEHHOM XPaHEHUN N OTIPy3Ke, YTO MOXET OblTb BaXXHbIM MPU OpUEHTaLUN CUCTEM
3oownakoyganeHmsa Ha yTUnm3awmo 30M0LWITakoB;

— OTHOCUTENbHO Hebornbwoe noTpebneHne Boabl (ONs npeaoTBpaLLEeHUs
NbINIEHNS NPU TPAHCMOPTMPOBaHMM 1 YKnaake Ha cyxux 3LLX), ans atux uenen BO3MOXHO
MCNONb30BaHMEe NPON3BOACTBEHHbLIX CTOYHbIX BOA;

—  BO3MOXHOCTb AOCTUXEHUS Bonee BbICOKOM MAOTHOCTW YKNaaK/ 3010LLUMaKoB
Ha 3LWX npyn npumeHeHUn cneumanbHOM TexHonornn yknagkm (ao 40% Bbliwe, Yem npwm
rMmapoHaMbIBE), YTO CMNOCOBCTBYET CHMXKEHUIO nNowaan 3emens nog 3LUX;

—  BO3MOXHOCTb OpraHusaumn cbopa cyxou 305bl N0 hpakumsamM B 3aBUCMMOCTH
OT noTpebutenbckoro cnpoca.

OcHoBHble HepgocTaTku cuctem [3Y:

—  OTHOCUTESNbHO HEBbLICOKUM OMbIT NPUMEHEHUS B POCCUNCKON SHEPreTUKE;

—  HEeBO3MOXHOCTb TPaHCMOPTUPOBAHUSA 30S1bl HA paccTtosiHue Bonee 3 kv 6e3
MPOMEXYTOYHbIX CTaHUMNIA NepeKaydku;

—  BO3MOXHOCTb MbINIEHMS N HEOBXOANMOCTb NPUMEHEHUS CneunanbHbIX Mep no
ero NnpeaoTBpaLLeHNIo;

— CpaBHUTENbHO BbICOKas 3Hepro3aTpaTHOCTb;

— yKknagka cyxmx 3onownakoB B 3LUX ¢ 6Gonbwen nnoTHOCTbO Tpebyer
NPYMEHEHNS CNeLnansHON TEXHUKN U COOPYXXEHUI, AONOMNHUTENbHbIX 3aTpar.

2.4 HOT cxuraHusa TBepaoro Tonnmea
2.4.1 HOT pa3rpyskun, xpaHeHUA 1 NOAroTOBKM TBepAoro Tonsivuea

HOT 2.1 Pasrpyska Tonnuea B 3aKpbITbIX MOMELLEHUSX C CUCTEMOWN acnmpauuu.
A pekTnBHOCTL ouncTkM Bosayxa 70 — 90 %.

HOT 2.2 Wcnonb3oBaHue MOrpy304HO-pasrpy3oyHoro obopyaoBaHusa U
npmMcnocobneHnn, KOTopble MUHUMN3NPYIOT BbICOTY NageHus Tonnunea.

HAOT 2.3 Beibop mMecTa pasmelleHns OTKPbITbIX CKIagoB TBEpAOro TonnmeBa B
3almueHHOM OT BeTpa MecTe.

HOT 2.4 Wcnonb3oBaHne Ha OTKPbITbIX CKnNagax TBepaoro Tonnvea
BETPO3ALLUUTHBIX COOPY>XeHUN. KOHCTPYKUMA COOPYXEHUW 3aBUCUT OT MeCTa MECTHbIX
yCrnoBuin: nnowaan ckrnaga, MpevMyLLeCTBEHHbIX HanpaBfieHun U CUnbl BETPOB,
OKpyxarLlero naHgawadTa, 3gaHuin, COOpPYXeHUN.

HAOT 2.5 MNMpumeHeHne rmgpoybopku noMeLLeHnin ToNIMBoNoga4vm ¢ npUMeHeHnem
ocBeTneHHon Boabl cuctem [3Y wunm  oBOPOTHBIX CUCTEM  BOAOCHAGXEHUA
Tonnueonodayn.

HAOT 2.6 MNpumeHeHne NHEBMOBAKYYMHON YOOPKN NOMELLEHNA TONSIMBONOAAYM.

HOT 2.7 YnnoTHeHWe wnu repmeTu3aums NOBEPXHOCTHOro cnosi wtabenen
TBepOoro TONMMBa Ha cKragax npu ero oNroCpPOYHOM XpaHeHUn, 4Tobbl NPeaoTBPaTUTb
NOCTyNfneHne B aTMocdepy 3arpA3HALWNX BeLeCcTB U NoTepb TOMMMBA, Bbl3BaHHbIX
OKUCINEHUEM YIS KUCNOPOAOM BO3ayxa.
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HOT 2.8 Vcnonb3oBaHue orpaXgeHun u yCTPOMUCTB AN4 MblnenogaBfieHnsa unu
nblfieynasnnMBaHns Ha y3nax nepechbInku.

HOT 2.9 TpaHcnopTupoBKa TonnMBa MO 3aKpPbITbIM ranepesam C CUCTEMOU
acnmpauumn. 3peKTUBHOCTbL o4ncTkm Bodgyxa 70 — 90 %.

HOT 2.10 YCTpONCTBO rMAPOU3ONIMPYIOLWETO MOKPbITUS OCHOBAHUA YrOSibHbIX
Cknagos.

HOT 2.11 YCTponCcTBO ApEeHaXXHOW cucTeMbl Ans cbopa NoBEPXHOCTHOrO CToKa C
TEPPUTOPUN  YFOMbHbLIX CKMNagoB C OpraHu3aumen MNOBTOPHOIMO  MUCMOMb30BaHMUS
cobpaHHoro gunbTparta.

HOT 2.12 OcHalieHne MeCT XpaHeHuUs Yrns CUcTeMamMu HernpepbiBHOMo
obHapyXeHus o4aroB BO3ropaHUs M HarpeBa UnvM opraHu3aums NepuoLuyeckoro, He
pexe 1 pasa B CyTKW, TENNOBU3NOHHOIO 06cnegoBaHnst CKNaaos.

HAOT 2.13 OpraHnsaumnsa BXO4HOro KOHTPOSA KavyecTBa NOCTaBSIEMOro Yris.

HAOT 2.14 YcpegHeHwe n cmelwmBaHue yrien.

HAOT 2.15 MNpepBapuTtenbHas cyllka Tonnuea.

2.4.2 HOT cHMXeHMs BbIOPOCOB 3arpsA3HAKOWMUX BewecTB MNpu
CXXuUraHum TBepaoro Tonnuea

HOT cHwkeHus BbibpocoB 3B npu cxuraHum TBEpOOro Tonnmea (BO3MOXHO
NPUMEHEHNE OLHON UMM HECKOITbKMX U3 NEPEYNCIIEHHBIX TEXHOMNOMMI):

HAOT cHwxeHns BbIGPOCOB TBEPAbIX YAaCTUL, NPU CXXUraHMK TBEPAOro Tonnmea:
HAOT 2.18 baTapelHble UMKMNOHBI.

HAOT 2.19 Mokpble ckpy66epbl ¢ Tpybon BeHTypu.

HAOT 2.20 SnekTpodunbTpbl.

HAOT 2.21 Smynbratopsl.

HOT cHuwxkeHns Boibpocos okcmaoB azota NOx Npu cxxuraHnm TBepaoro Tonnmea:

HOT 2.22 PexxumHo-Hanago4Hble MeToabl:

HAOT 2.22.1 HectexnomeTpmnyeckoe CxuraHue.

HOT 2.22.2 [1Byx-cTyneH4YaToe cxuraHne 6e3 pekoHCTPYKUUn KoTna.

HOT 2.23 TexHonornyeckve meTtodbl, Tpebylowme W3MEHEHUS KOHCTPYKL MM
KoTna:

HAOT 2.23.1 Peunpkynaumsi AbIMOBbIX ra30B.

HOT 2.23.2 ManoTokcu4Has ropernka.

HAOT 2.23.3 [ByxCTyneH4YaToe CXUraHne ¢ peKoOHCTPYKLMEN KoTna.

HAOT 2.23.4 TpexcTyneH4aToe CxuraHue.

HOT 2.23.5 KoHueHTpHU4eckoe CxuraHume.

HOT 2.23.6 MNepeBopg Tonku kotna ¢ XLWY Ha TLWY.

HAOT 2.23.7 CxuraHme nbifiv BbICOKOW KOHLEHTPaL MK,

HAOT 2.23.8 CxuraHme nbinu pasnmyHoro ppakumoHHOro coctaBa ¢ NPUMEHEHNEM
MEenbHUL-aKTUBATOPOB.

HOT 2.23.9 PebepHUHroBble MenbHULbI 1 ANHAMUYECKNE cenapaTopbl.

83



UTC 38-2017

HAOT 2.23.10 NopenoyHble yCcTponucTBa C NPUMEHEHNEM MPUCTEHHOTO OYTbS.
HAOT 2.23.11 [nasmMoTpOH®bI.

HOT cHuwxeHns BbIOpOCOB OKCMAO0B cepbl SOX Npu CKXUraHum TBEPAOro Tonsmea:
HOT 2.24 Vicnonb3oBaHue TonnmMBa C HU3KUM CoaepkaHMeM Cepbl.

2.4.3 HAOT o6paweHuns ¢ 3onowunakamm

CxeMbl W KOHCTPYKUMM CUCTEM 3oriolnakoyganeHus, npuMeHsieMble Ha
poccuncknx TOC, pasHoobpasHbl. Bblibop onTumanbHOM CxemMbl W CcOCTaBa
TexHonornyeckoro obopynoBaHna ansa koHkpeTHon TOC ocyllecTBNsSeTca C y4eToM
MHOIMX (paKTOpPOB:

- KNMaTU4eCcKMe XapakTepuCTUKKN yyacTka pasmelleHns TOC;

- XapakTepuCTuku penbeda, JOCTYMHOCTb U YAaneHHOCTb 3eMefbHbIX Y4acTKOB
ANA pasmeLLeHnsa Coopy>XeHUn n obopyaoBaHus;

- u3nveckme, MexaHuyeckue, cCaHuTapHble CBOMCTBA U XMMWUYECKUN COCTaB
3onownakos, obpasyowmxca Ha TOC, nx NpUrogHOCTb AN yTUnu3auumn B pasnmnyHbIX
obnacTax NpUMeHeHnsXx;

- OCTYNHOCTb BOAbl ANs noanuTtku cuctem 3Y;

- Hanuuue, YyAaneHHOCTb W HAOEXHOCTb MNOTeHumanbHbiXx noTpebutenen
3010LU1AKOB;

- MECTHbIe 3KONormyeckmne ycnosus, TpeboBaHnsa U orpaHNYeHus.

MeHHO MeCTHbIMK chbakTopammn onpeaensaTCa 3KOHOMUYECKME N IKONOrn4eckme
XapaKTepPUCTMKN CUCTEM 305IoLLnakoyaaneHns, npumeHsaemblx Ha TOC. B ¢Bs3un ¢ aTum
onpegeneHve obuwenpumeHnmbix  HOT  3onownakoypganeHna Ha T3C  He
npeacTaBnAeTca BO3MOXHbIM.  Hawnydwas cuctema 3onownakoyganeHus  ans
KOHKpeTHOM TOC formKkHa onpeaensTbCs C y4eTOM MECTHbIX YCNOBUKW, MO pe3ynbTraTam
aHanusa passimyHbIX BapMaHToOB CXeM U MpUMeHaeMoro obopyaoBaHus.

[MpakTU4yecknn pPOCCUMCKMA N MUPOBOM OMNbIT MOKa3blBaeT, YTO Haumyylwnm
mMeTo4oM obpalleHnsi ¢ 3oMownakamMmmn ABNAeTCA UX yTunusauus, To ecTb Nosie3Hoe
NPYMEHEHNe ANnsa NPOU3BOACTBA NMPOAYKUMU, BbINOMHEHNS paboT UM OKa3aHUs yChyr.
YTunusaums 30n0wnakoB And cobCTBeHHbIX Hyxg TOC MOXeT HOCUTb TOSbKO
SMU30AMYECKUN  XapakTep, Hanpumep, nNpu  CTPOUTENbCTBE  MOPOCOOPYXKEHUMN,
YCTPOWCTBE TEXHOMOIMMYECKUX [O0POr, NUKBMAAUUW HaPYLUEHHbIX 3€Mefb U TFOPHbIX
BblpaboToK. [103TOMY Mepbl, HanpaBfeHHble Ha YTUAM3auMilo  30S0LSAaKoB B
CylwlecTBeHHbIX obbemax, peanudyemble Ha TOC (opraHmsauus cbopa, XpaHeHus,
OTrpy3kn, obpaboTkM mnu npeanpodakHoM NoAroToOBKWM), MOryT ObiTb HanpaBneHbl
TONMbKO Ha CObIT 30M0LWMNAKOB CTOPOHHUM opraHusaumsm. [pu aToM 3T Mepbl MOryT
ObiTb Npu3HaHbl HOT OnNs KOHKPETHOro 3HepronpeanpusaTus TONbKO NPU  YCNOBUK
BbICOKOW BEPOSITHOCTU CObITa AOCTAaTOYHO GonbLnX 06BHEMOB 30510LWWIAKOB. TOMBKO B
9TOM Cfy4yae WHBECTMUMM B OpraHusaumio cbblTa 30510WwnakoB MoOryt 6bITb
9KOHOMMYECKM onpaedaHbl. Heobxogumo OTMEeTUTb, 4YTO B HacTosillee BpeMms
rocygapCtBOM He MPUMEHSOTCA Kakme-nmbo Mepbl 3KOHOMUYECKOW CTUMYNAUUK
yTUunmM3aumm oTxofoB (Kak Ansi UX NpousBoauTenewn, Tak U ana notpeburtenen), 4To,
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6e3ycrnoBHO, MOBLIWAET PUCKM HEOKYNaemoCTM WMHBECTMUMA B OpraHu3aumio cbopa,
OTrpy3kM nnu o6paboTKm 300LLNAKOB.

3aBncMMOCTb 06bEMOB CObITa OT BHELLUHMX HEKOHTPONMPYEMbIX (DAKTOPOB He
no3BonsieT MNPUHATL Mepbl MO opraHM3aumm cObiTa 3onownakoB B kadectBe HAT,
obLenpMmeHMMon ana aHepronpeanpuaTUin.

Cnepyowme TexHonormn obpalleHnsi ¢ 3onoLwnakamm MoryT ObiTb MpU3HaHbI
obwmmun HOT anga yroneHbix TOC.

HAOT 2.25 [ns HoBbIX 1 gencTteyowmx TAC, cxurarowmx Teepable BUabl TONMMBA,
HOT saenswTca o6OpOTHbIE rMApaBnMyeckne, a Takke MNHeBMOrMapasiMyeckme,
MexaHu4eckne (aBTOTPAHCMOPTHbIE, KOHBEWEPHbIE), NMHEBMATUYECKUE N CMELLAHHbIEe
CUCTEMbI BHYTPEHHEro M BHELUHEro 3o5oyadaneHuss u obopoTHbIE rMapaBnnyeckme
CUCTEMbI LUMAKOyAAnNeHns, C CyXumMuM WAn rMApaBiNYECKUMU COOPYXKEHUAMU AN
HaKOMMNEeHUs1, XpaHEHNS N 3aXOPOHEHNS 30110LLITAKOB.

HOT 2.26 lNpu Hanuuun HagexHbIX BHELWHMX NoTpebutenen 30M0LNIakoB U
SKOHOMMYeckon uenecoobpasHoctn HOT aBnsetca mameHeHne Buaa cuctembl LY
(Hanpumep, nepexon OT rMApPOTPaHCNopTa K NMHEBMOTPAHCMNOPTY UM aBTOTPAHCNOPTY
30/10WIAKOB),  OOMOSIHEHME  CUCTEeM  30MoLlunakoydaneHus  TEXHONOrm4yeckuMm
yyacTtkamu, obopygoBaHnem ans cbopa, obpaboTkm M OTrpy3KM 30510LINAKOB UMM KX
OTAENbHbIX KOMMOHEHTOB BHEWHUM notpebutensam. HOT wmoryT ObiTb nobble
TEXHONorMM, HanpaeneHHble Ha obecneyeHne cbopa, HakonneHud, obpaboTku,
NOArOTOBKN N OTIPY3KM CYXOW 30Sbl, LUSIAKOB, 30SIOLLMAKOBOM CMECU UIK OTAESbHbIX
dopakumMii 3010LLMAKOB C LENbo MX nocreayowen ytunusaumm Ha TOC nnu BHELWWHUMN
notpebutensamun. Ho uenecoobpasHOCTb MEp MO TaKoOW PEKOHCTPYKUMM cuctem 3LLY
AOIMKHa ObITb NOATBEPXKAEHA SKOHOMUYECKMMN 0BOCHOBAHNAMM, HANNYNEM HAOEXHOIo
AONrOBPEMEHHOro crnpoca. B oTCyTCTBMM rapaHTUPOBaHHbLIX NepcnekTnB cobiTa AaHHbIe
TexHonorum He ansTea HOT.

2.5 DKkoHOMMUYecKue acnekTbl peanusaumn HAOT

MNpu aHann3e 3KOHOMUYECKUX acneKkToB Bblbopa MeponpuUATUA MO COKpaLLeHMIo
BblOpocoB okcmaoB as3ota Ha TOC B nepByw o4vepenb paccmaTpuBanucb
TeXHOomnornyeckne meTobl NoAaBrieHns OKCUAOB a3oTa — nepsuyHble meTtoAb! (MM). OHn
BbIny paHxMpoBaHbl (ornpeaereHbl NPUOPUTETLI) C y4eTOM Buaa Tonnmea, MMHUMKU3aLmm
3aTpaT n TpebyeMoro CHMXeHUs hakTUYeCKoN KOHLIEHTpaL MM B TaKOM NOPSiAKe:

— YyCTaHOBKa ManoTOKCUYHbLIX FOpPenoK B cyllecTBywowme ambpasypbl, 6e3
N3MeHeHUs NOBEPXHOCTEN HarpeBa nog AaBneHueM;

— CTyneHyaTbl BBOA BO3ayxa (TOMbKO MPU CXUraHUM TONMUB C codepXaHuem
cepbl meHee 0,045 % kr/MIOx);

—  KOHUEHTpuM4yeckoe cCxuraHve (Ons KoTnoB, coxurarowux Oypble yrnu unu
BbICOKOpPEaKUMOHHbIE KaMeHHbIe YN 1 060pyA0BaHHbLIX TAHreHUManbHbLIMU TOMKamu);

— TpexcTyneHyaToe CXuraHue, npeanodyTUTeNnbHO — C  UCMNOMb30BaHUEM
NpMpoOHOro rasa ANnA co3gaHWst BOCCTAaHOBUTENbHOW cpefbl Bbille 30Hbl aKTUBHOMO
ropeHus;
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—  KOMOMHMPOBaHHLIA METOoA, BKHOYaKWmMi 2 unn 3 n3 NepeyvmCcrieHHbIX Bbille
TEXHOSTOrMYeCcKNX MeETOO0B;

[MpoBepeHHble Ha BONBLLLIOM YMCne YronbHbIX KOTMOB NepBuyHblie metodbl ([1M)
oTnMyarTCca Kak 9MEEKTMBHOCTbIO, Tak M 3aTpaTaMy MNpu UX peanu3aumm Ha
aencreyowmnx kotnax. B tabnuuax 2.10 n 2.11 npmBeaeHbl AaHHbIE N0 3PEKTUBHOCTM
N CTOUMOCTM Kak OTAENbHbIX, Tak U KOMOMHauum MNM.

PesynbTatbl 0Te4eCcTBEHHbIX paboT No BHeagpeHuto meToaos nogasneHms NOx Ha
KOTNax POCCUMCKUX  KOTNIOCTPOUTESNbHbIX  3aBOAOB  MPAaKTUYECKM  MOJSTHOCTbIO
yKnagbiBaeTcs B gnanasoH addpektmBHOCTU MM, npuBeaeHHbI B 3TUX Tabnuuax.
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Tabnuua 2.10 — SkoHoMu4eckasa addekTMBHOCTb oTAeNbHbIX MM nogaesneHnsa NOx (B pacyeTe Ha moHo6nok 300 MBT).

Bpewms,
lNoTeHunanbHOE YaenbHble Heobxoanmoe ans JJononHuTenbHblE
TexHonorus COKpaLleHune KanuTanbHble BHEAPEHWS 3KcnnyaTaunoHHbIe
Bbl6pocoB NOx, % 3aTpartbl, py6./kBT MepOonpuUaTUS, 3aTtparthbl, kon./kKBT-4
mMec.***
min max min max min max min max
Peunpkynauus AbIMOBbIX ra3oB 10 20 20 70 0,5 3,0 0,6 1,2
[BYyXCTyneH4yaToe CxuraHue 20 45 70 140 2,0 3,0* — —
TpexcTyneH4yaToe cxuraHue (reburning) 25 50** 100 200 2,5%* 4.0 6 9**
MarnoTOKCUYHbIE rOpenKn 30 40 60 200 2,0 4,0 — -
Tabnuua 2.11 — SkoHoMuYeckasn adpdekTnBHoCTb komBuHauum MM nogasneHns NOx (B pacyeTe Ha MmoHo6nok 300 MBT)..
Bpewms,
lNoTeHunanbHoOEe YaenbHble Heobxoagmnmoe ans JlononHuTenbHbIE
TexHONOMMS COKpaLleHue KanuTanbHble BHEApPEHWS 3KCnnyaTauNoHHbIe
Bbl6pocoB NOx, % 3artparbl, py6./kBT MepOonNpUATUA, 3artparthbl, kKon./kBT-4
mec.***
min max min max min max min max
MaJ'IOTOKCVIl-IvaIe ropenku A 73 135 250 15 2 5 B B
CTyneH4aTbIi BBOA BO3a4yXa
ManoTokcu4yHble ropenku |37 50 80 270 15 25 0.6 1.2
peUMpKynNaLnSa ObIMOBbLIX ra3oB
ManoTokcu4yHble ropernku,
ABYXCTyneH4yaToe CXUraHue ni| 50 78 150 400* 2,0 6,0* 0,6 1,2
peUMpKynNauna ObIMOBbIX ra3oB
ManoTokcuyHblie ropernku,
ABYXCTyneH4aTbli BBOA BO3gyxa M
TPEXCTYNeH4YaToe CxXuraHme 52 81** 255 555** 2,0* 8,0 6,6 10,2
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OkoHyaHue mabnuubst 2.11

MpumeyaHus:

*[NS KOTMOB C rasonfoTHbIMW TOMOYHBLIMW 3KPAHAMMU.

**Mpn Mcnonb3oBaHUM rasa AN CO34aHUsA BOCCTAHOBUTENbHOW 30HbI.[JONONHUTENbHbIE 3KCMyaTaUMOHHbIE 3aTpaTbl COCTOAT M3 MOCTOSHHbIX U NepeMeHHbIx. K
nepBbiM OTHOCAT 3aTpaTtbl Ha TexHW4yeckoe obcnyxmBaHue, apeHdHble nnaTexu (3a 3emnio), cTpaxoBaHue obbekTa, 3apaboTHasd nnaTta AONOMHUTENbHOro
nepcoHana.llepemMeHHasi cocTaBnstowas — 370 3aTtpaTbl Ha OOMOMHUTENbHOE Cbipbe, XMMpeareHTbl, U3BecTb. [1pyM BHegpeHun peuupkynsauum notpebytoTcs
AONONHUTENbHbIE 3aTpaThl HA AbIMOCOC PeLMPKynsauun rasos. [py BHEAPEHUN TPEXCTYNEeHYaToro CKMraHns ¢ UCnonb3oBaHNMEM NPUPOLHOro rasa (ans cos3gaHus
BOCCT@HOBUTENBHOW 30HbI) y4UTbIBAETCS pa3HuLa B CTOMMOCTN OCHOBHOMO Tonnmea (yrns) n npupodHoro rasa (B konnyectse 10% ot obLiero konmyecTsa Tonnvea
Ha koTen).

*** YKkasaHHbI CPOK y4MTbIBAET TOMbKO BPEMS HENMOCPeACTBEHHbIX PaboT Ha KOTre B Nepuoa KanuTanbHOro peMoHTa B COOTBETCTBUM C COrMacoBaHHbIM rpadvkom
BbIMONIHEHNS PEMOHTHbIX paboT. ObLLMe KOMYeCcTBO BpeMEHN HeOBXoANMOe Ha BHEAPEHVE MeponpuaTUS C y4ETOM MPOEKTHbIX paboT, 3KONOrM4e CKov aKCNepTusbl,
npoBeaeHNs KOHKYPCHbIX Npoueayp, 3aKynku 1 nsrotosneHus obopynosaHus, CMP moxeT cocTaBuTb A0 2-X NeT.
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O6o60LeHHbIE AaHHblIE 39KOHOMMYECKMX Mnokasatenen 33Y pasnuyHbiX TUMNOB
npecTtasneHbl B Tabnuue 2.12.

Tabnmua 2.12 — OdPPEKTUBHOCTb OTAENBbHLIX MEPOMNPUATUN YnaBfMBaHUS TBEPAbIX
yacTuy, yaernbHble 3aTpartbl (¢ ydetom HOC) n Bpems, Heobxoaumoe npu nx peannsaumm
Ha OeNCTBYIOLUMX YronbHbIX KOTNa

CreneHb Bpewms,
ynasnvBa- YpoenbHble Heobxogmmoe Jkcnnyara-
HUSA KanutanbHble ans LUNOHHbIE
TexHonorunsa
TBEPAbIX 3artparhl, BHeOpeHus 3aTparhl,
yacTtuy, % pyo6/kBT MepOonpuUATUS, kon./kBT-y
mec.**
min max min max min max
OneKTpoPUnNbTPLI 99,5 1080 | 2200* 12 18 1.2 1,5
OnekTpodunbTpbI 99,75 1300 | 2700* 12 18 1,5 1,8
OneKTpodUnNbTPLI 99,9 1600 | 2900* 12 18 1,8 2,3
OMynbraTopsbl 99,5 320 540 10 16 0,9 1,25
Mokpble 98,5
ckpybb6epa C 290 470 10 16 0,6 0,18
Tpy6on BeHTypun
PykasHble 99.9 1700 | 2800 | 12 18 | 9,6 | 13,8*
PpUnbTpLI
MpumeyaHus:

*

Mpn oxuraHum OSkMBacTy3CcKOro yrns Bce MokasaTenn HeobxoAMMO YTOYHMTb MO  AaHHbIM
aKcnnyaTaumm

** YKasaHHbI CPOK Y4uUTbIBAET TONbKO BpeMsl HEMOCPEACTBEHHbIX paboT Ha KoTne B nepuopg
KanuTanbHOro peMoHTa B COOTBETCTBMM C COrfacoBaHHbIM rpadnKOM BbINOMHEHWSI PEMOHTHbIX paboT.
O6LWpme KonNM4ecTBO BPEMEHN HEOOXOAMMOE Ha BHEAPEHNE MEPONPUATUS C YHETOM NPOEKTHBIX paboT,
9KOJOTMYECKON 3KCMEepPTU3bl, NPOBEAEHMS KOHKYPCHbIX MNpoUeayp, 3aKynkm W U3roTOBIEHMWS
obopyaoBaHus, CMP MoXeT cocTaBuTb 40 4-X feT.

B kadecTBe OCHOBHOM TEXHONOrMM CHWXeHUA BblopocoB SOx npeanaraetcs
NCNoNnb30BaTb NEPEBO KOTIIOB HAa CXXUraHue TonnmMBa ¢ MEHbLUMM COAEPKaHNEM Cepbl.

Mpn ob6ocHoBaHWMM BbIGOpa MEPONPUATUIA NO NPEeLOTBPALLEHMNIO N OFPaHUYEHUIO
BO3OENCTBMS Ha BOAHble OObBEKTbl paccMaTpuBarMCb HECKOMbKO 3KOOrMYecKnx
nokasaTenem:

—  CYLWECTBYHOLME KOHLEHTPaLMM 3arpA3HAOLLNX BEWECTB B COPOCHLIX BOAAX
T3C,;

— ycTaHoBneHHoe Ha TOC BopooxpaHHoe obopyaoBaHWe U BHeEAPEHHble
MEPONPUATUS MO COKPaLLEHNIO COPOCOB 3arpsi3HAOLLMX BELLECTB;

— pons obGopOTHOM M MOBTOPHO MCMNOSIb3YyEMOW BOAbI, NMPUMEHAEMON LN
NPOM3BOACTBEHHbIX HYXA,.

Mpyn paccMOTpeHun peKOHCTpyKumMn cyuwiectByowmnx BI1Y, roe yxe umerotcs
NOHOOBMEHHbIE (PUNbTPbI, KUCNOTHO-peareHTHOEe XO3AWCTBO W cuctembl cbopa u
HenTpanuMsaumm CTOKOB, pekomMeHayTCA KOMOMHMPOBAHHbIE mMembpaHo-
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MOHOOBMEHHbIE CXEMbI, UMEOLLME BbICOKYIO CTENEHb 9KOHOMUYECKON 3PEKTUBHOCTM U
HaZeXHOCTMW.

2.6 MNepcnekTUBHbIE TEXHOSIOINN
2.6.1 CynepcBepxkputuveckue napametpbl (CCKI1) napa

ans AarnbHenwero NoBbILLIEHUS 3HepreTU4eCcKon ahpeKkTnBHOCTH
NapoTypOUHHbBIX 3HEProbnokoB HEOOBXOAMMO MOBbLILEHNE MAapaMETPOB CBEXEro napa,
KOTOpas orpaHn4MBaeTCs OSIMTENbHOW XapOMnpOYHOCTbIO CTalbHbIX TPYO NeprnTHOro
Knacca (Ons MOBEepXHOCTEW HarpesBa KoTNa W rMaBHbIX NaponpoBOAOB) U MeTanna
poTopoB TypbuH (npexae Bcero potopos LIBA v LICA).

B HacTosilee BpeMsi B MMpe HaCUMTbIBAETCHA HECKOMBbKO AECATKOB 3HEProbnoKkoB
Ha CCKI1 (naBnenne napa 24-30 Mlla, temnepatypa 580 — 650°C), NOCTPOEHHbIX B
ocHoBHoM B CLIA, lepmaHuu, OdaHuun, ANOHUM ¥ NPpUMEHSIOWME KOHCTPYKTUBHbIE
anemeHTbl N3 6onee JOPOrNx ayCTEHUTHBIX CTanewn.

Hecmotpa Ha TO, 4yto B Poccum B Hactoswee BpemMs HeT 6nokoB
akcnnyatupyemblix Ha CCKI1, Bo BTopon nonosuHe XX Beka Ha Kawwupckon NPI3C Takke
aenanucb NOMbITKM nepexoda Ha HadanbHble napameTtpbl napa 29,4 Mlla, 650°C.
Pabota 6noka nokasana, 4To oHu npu 6onee BbICOKOM 3PHEKTUBHOCTU UCMOSb30BAHNSA
TonnuBa yctynatT 6nokam Ha 6onee HU3KMX NapameTpax B HAAEXHOCTH.

[MoBbIWeHWe LeHbl Ha ToNnMBO ANs yrofbHblx TAOC n nporpecc B MeTannyprim
BbICOKONErMpoBaHHbIX cTanen obecneymn BO3MOXHOCTb MOBbLIWEHMS TemnepaTypbl
OCTPOro napa v napa npomexytovHoro neperpesa oo 600°C n 6onee ¢ coxpaHeHMeEM
AOCTaTOYHOrO YPOBHS HAAEXHOCTU U LONTOBEYHOCTW.

OcCHOBHble ~ TeXHM4YeckMe  nokasaTenu pa3pabaTbiBaeMoOro  BapuaHTa
npencraenexbl B Tabnuue 2.13

Kak nokasan 0630p 3apybexHbIX 1 0Te4ecTBEHHbIX TennoBbix cxem Ha CCKI1 Bce
9HeprobrnokM MMET NOBLILLEHHYI0 HavyanbHyH Temnepatypy napa w/vnu temnepaTypy
NPOMEXYTOYHOro neperpesa. NpakTU4eckn «ctaHgapTHOM» ANA 3HeprobyoKoB HOBOMO
nokoneHus crana temnepatypa 580°C B EBpone n 600°C B AnoHun. MNMogasnstouiee
BONbWMHCTBO 3HEProb6OKOB HOBOIO MOKOSIEHUS BbINOSIHEHO Ha HavanbHOE AaBreHue
24—29 Mla npu egnHUYHOM MoLLHOCTM B gmManasoHe 400-1000 MBT.

Tabnuua 2.13 — OcHOBHble Noka3aTenu NpoekTupyemMmoro aHeprobnoka 660 MBT

MapameTp BenuynHa/pasmepHOCTb
HomMuHanbHasa MOLWHOCTb 660 MBT
[laBneHve neperpeTtoro nap 28 Mrla

Temnepatypa neperpeto napa / Temnepartypa napa | 600/600°C
npomneperpesa
[Owvana3oH perynupoBaHus ©6e3 u3MeHeHus coctaa | 100-60 %
obopynoBaHus
[dnanasoH perynupoBaHua ¢ noacseTkon pactonoydHbiM | 100-40 %
TONMBOM
KMAa Hetto 44,5-45,4 %
Pacxop anekTpoaHeprum Ha cOBCTBEHHbIE HYXXAbI 6 %
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OkoHyaHue mabnuubsi 2.13

YaenbHbI pacxo TOMnvMBa Ha OTMYCK 3NEKTPOSHEPTUn 276 r.y.T/KBT*Y
[MONHLIN CPOK CIYXObI He meHee 40 net
PacueTHbIn pecypc obopyaoBaHuns He meHee 200 TbiC.M
KoHueHTpauus NOx B AbIMOBbIX razax 200 mr/m3
KoHueHTpauunsa SOx B AbIMOBbIX rasax 200 mr/m?®
KoHueHTpauusa nety4yen 301bl B AbIMOBbIX ra3ax 30 mr/m3

CospaHue 6nokos CCKIT uenecoobpasHo TONbKO HaA TBEPLOM TOMNNMBE, Tak Kak
CXuUraHue masyTta B HacTosiLee Bpems B Poccum orpaHMyeHo n3-3a ero J0poroBmaHsbl, a
3(P(PEKTUBHOCTb CXKUraHMUS MNPUPOAHOrO rasa MOXeT OblTb MOBbIWEHA ApYrMK
MeTogaMu, Hanpumep, NPUMeHAA cxeMy naporasoson yctaHosku (MNIY).

YBenunyeHne ctoumoctn aHeprobrioka Ha CCKI1 coctaBnsieT no 3apybexHbiM
AaHHbIM NpUMeEpPHO 7 % NO CpaBHEHWUIO C COBPEMEHHBLIMU KOTIaMn Ha OOKPUTUYECKUe
napameTpbl Napa 3a cYeT YaCTMYHOro nepexoa co crtanen NeprnTHOro Knacca Ha ctanm
aycTeHuTHoro knacca. [9].

2.6.2 Na3ndmkauma TBepaoro Tonnumea

K nepcnektMBHbIM TexHOMormam B obnactv nogroToBKWM TBEpAOro Tonnvea Ha
TOC MOXHO OTHecTM rasucpmkaumio  TonnmMBa,  NpeacTasnswowyo  cobon
TEPMOXMMUNYECKMI NPOLLECC B3aUMOAENCTBMS TONSIMBA C ra3o- Uinn napora3oobpasHbiMum
peareHTaMmn, cofepXawumm okucnuternb (0ObIMHO KUCNOPOoA) B UENAX MNonyyYyeHus
roptoumx rasos. [aHHbI npouecc OnNmM3oK K roOpeHuto Tonnmea, HO Npu rasndukaumm
YaCTUYHOE OKUCIMEeHWe TONMMBa NPOUCXOANT Npu HegocTaTke kucnopoga. Npu atom BCA
opraHuyeckasi macca TonnvMBa npeBpallaeTcs B ras, a MUHepanbHas npertepnesaeT
HekoTopble nameHeHusa npu TemnepaTtype 900-1000°C m octaetca B TBEpPAOM Wn
XNOKOM COCTOSIHUM (B hOpMe LUakoBoro pacnasa) [29].

Masndmkaumnsa TBepaoro Tonnmea Nno3BonseT:

— nonyy4uTb raz — 6Goree 9SKOMOrMYECKM YUCTOE ISHepreTu4eckoe TONMMBO,
obecneynBaroLLee CHXeHME BbIBPOCOB OKCUOOB yriiepona npu CxuraHuu,

— 3HaudutenbHo (0o 50% w Bbiwe) yBenuuuTb aHepreTudeckun KIig T3C
BKIIOYEHNEM B €€ TEennoByl CXeMy MaporasoBbiX YCTaHOBOK, paboTawowmx Ha
OYULLIEHHOM reHepPaTOPHOM rase;

— uncnonb3oBaTb Ha TAOC HM3KOCOPTHbIE TOMNSMBA, NO 3anacam KoToporo Poccus
3aHMMaeT B Mupe nepBoe MecCTO.

Mpun rasudukaumm TBEPAOro TONMAMBa 30M1a NPaKTUYECKN He NOCTynaeT B KoTes,
NpyY 3TOM MOBbILAETCA HAOEXHOCTb ero paboTbl. Kpome TOro, BsixyLiue CBOWCTBaA
nony4aemomn 301bl NO3BOSIAIOT UCNOSb30BaTh €€ B CTPOUTENBCTBE.

Mpn rasudukauum TONNMBA B KUNSWEM Ccroe oTnagaeT HeobxoaumocTb
NbINeNPUroToBIIEHMUS, YTO yrpoLLlaeT NoArOTOBKY TOMNSIMBA Y NO3BOSISIET OPraHM30BbLIBaTb
OYUCTKY TOSNbKO reHepaToOpPHOro rasa, o6bem KOTOPOro Ha NOpsAoK MeHbLUe, YeM 06beM
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AbIMOBbIX ras3oB. CrnepoBaTenbHO, rasudukaums TonnvMBa MO3BONAET MOMAYYUTb Kak
9KONnornyeckue, Tak 1 3KOHOMUYecKme npenmyLLecTsa.

Ana kpynHbix TOC rasudukauma TOMAMBa MOXET OCYLLECTBASATbLCA Mo
AaBrneHneMm, YTo NO3BOMUT YNyYLNTb TEXHUKO-9KOHOMMUYECKME NoKa3aTenun npouecca u
MCMNOMb30BaTb MOLLHbIE NApOra3oBble YCTaHOBKU C BKITHOYEHMEM B HAX paCLUMPUTENbHbIX
rasoBbIX TYpOUH (pUCyHOK 2.17), npuBOSALMX B AENCTBUE BO3AYLUHbIE KOMMPECCOPHI,
CKumaroLme Bo3ayx, HanpasnseMbl Ha rasndukauuto [29].

- 1
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PucyHok 2.17 — Cxema rasotypbuHHon TOC ¢ npeaBaputenbHom

rasundpukaumen Tonnmea n ¢ paclmpuTenbHon TypouHon
(1 — rasudpmkaTop ropHOBOro TMNa; 2 — NOOrpeBaTerb; 3 — JOXKUMAKLLNN KOMMPECCOp;
4 — pacwupuTenbHas rasoBas TypouHa; 5 — Kamepa cropaHusi BbICOKOro AaBreHus; 6 — razosas TypbuHa
BbICOKOIO AaBrieHusl; 7 — KOMIPECCop BbICOKOrO AaBrieHus; 8 — Kamepa CropaHus HU3KOro AaBnexus; 9 —
raszoasi TypOvHa Hu3Koro gaeneHusi; 10 — KoMnpeccop HU3KOro AaBneHuns; 11 — rasooxnagnrens)

[na opraHmsauuu npoueccoB rasndgukaumm Tonnmea Ha TAC Heobxoanmbl
rasucumkaTopbl FOPHOBOIO TUMNA, COOTBETCTBYIOLLME MO MPOU3BOAUTENBHOCTU KPYMHbBIM
9Heprobnokam. Hanbonee nepcnekTMBHblI B HacTosillee BpeMda rasmdukaTopbl C
KMNAWKUM  LMPKYyNupyowmMm crioem nog pasnexHvem 1-3 Mlla. B atom cnyyae gns
9Heprobnoka, Hanpumep, MowHocTbio 500 MBT noTpebyetca 2-3 rasudukaTopa,
npon3BoanTenbHOCTb KoTopbix 50-100 T/4 no TBepAoMy TOMMAMBY MPU MHTEHCUBHOCTU
rasudpukaumm oo 10 1/(M24) no Tonnuey. MoaoGHbIe rasndukaTopbl NPOXOAAT UCTLITAHUS
Ha 3neKTpPoCTaHuuaX B pasHbix cTpaHax. B CLUA noctpoeHbl 23 npeanpuatnsa c
rasudovkauuen yrng, 23 npegnpmatna B Espone, 26 — B Asunn, 14 — B Kutae.

PaboTbl N0 BHEOPEHUIO BHYTPULMKIIOBOW rasvdukaumm BegyTtcs u B Poccumn.
"asndumkaTopsbl C KMNSLWEM crioem paspabaTbiBatoTcst B IHCTUTYTE roprounMX TEXHONOINN
(MockBa), B JleHrunporase (CaHkTt-lleTtepbypr). B BTW paspabotaH v npowen
NCNbITaHWs rasndurkaTop ropHOro TuNa, NnpegHasHavYeHHbIN 415 YCTaHOBKU Ha YrofbHbIX
9NEKTPOCTAHLMUSX.

rasndukauymns ocyLecTBnseTcs nyTem XUMUNYECKNX npeBpaLleHni
cogepallerocs B yrre yrnepoga v BOASHbIX MapoB MpWU BbICOKMX TemnepaTypax C
obpasoBaHnem cmecu roptoumx rasos (CO, Hz, CH4). Heobxognumasa ana npoTtekaHus
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peakumi TennoTa BblAENSeTCs 3a c4eT CoxuraHusa Yactu yrnga. Cogepxallasca B yrne
cepa nepexoauT B CEPOBOAOPOA, KOTOPLIN yAanseTcd u3 reHepaTopHOro rasa c
MOMOLLbIO MPOMbILLIIEHHO OCBOEHHbLIX U 3KOHOMMUYECKU 3PdEKTUBHBIX npoueccoB. B
ntore rasudukauumn M3 yrnsa nonyyaroT YACTbIA FOpoYMIA ra3 1 TENNOTY, KOTopas MOXeET
ObITb NpeBpalLleHa B paboTy [29].

¢ |
! :

PucyHok 2.18 — lNpuHumnuansHble cxembl MT1Y:
(I — kncnopogHoe fyTbe; |l — BO3AyLWHOE AyThbe; OCHOBHbIE 3NIEMEHTbI CXEMBI:

1 — KucnopoaHasa ctaHums; 2 — rasndukaums; 3 — oxnaxaeHue cblporo rasa; 4 — odncTKa rasa; 5 —
BblaeneHve cepbl; 6 — I'TY; 7 — koTen-ytunuaartop; 8 — naporasoBas TypbuHa; 9 — koHgeHcatop; 10 —
abiMoBas Tpyba; 11 — HarHeTaTenb, NOBLILWAKLLMIA AaBlEHMe BO34yXa; MaTepuarnbHble NOTOKK: a —
BO34yX; 6 — KMCNOpOA; B — Yrofb; I — CbIPOWi ras; 4 — OYMLLEHHbIV ras; € — COPOEeHT; XX — cOpbeHT; 3 —
30M1a; U — Nbifb; K — Nap; N — BOAA; M — yxo4sLme rasbl)

MpuHumMnuaneHele cxemsbl MY ¢ rasngukaumen yrns nokasaHbl Ha pucyHke 2.18.
Kucnopog wvnuM cxatbll BO3QyxX W nap nopawTca B peakTop (rasoreHepaTop,
rasndukaTop), B KOTOPbI NOCTyNaeT Takke NpeaBapuUTeribHO NOArOTOBIEHHbIN yronb. B
rasudurkaTope OCyLLECTBNAETCA YaCTUYHOE OKUCIEHNE YN ¢ 06pa3oBaHMEM rOpPHOYEro
(reHepaTopHOro, CUHTETUYECKOrO) rasa, cogepxatiero B ocHoBHoM CO un Hz, a Takxke (B
3aBucumocTn oT TexHornormmn) N2, CO2,H20 un 30ny, KoTOpas BbIBOAUTCA Yepes LUMo3.
[[eHepaToOpHLIN ra3 o4vnLLaeTCs OT OCTATKOB 30flbl U COEAUHEHUN cepbl, Mocre 4ero
okuraeTcs B kamepe cropanust ['TY. Tennota otpaboTtaBwmx B ['TY rasoB, a Takke
TennoTa, OTBOAMMAs B npoueccax rasngukaumm n oxnaxneHusi reHepaTopHOro rasa,
ncnonb3yetcsa Angd BelpaboTkn 1 neperpesa napa, NoCTynaroLero B NapoByto TYpOuHy 1
Ha rasudukaumio.

UncTbin reHepaTopHbIM a3, Ckuraemblh B Kamepe cropaHua [TY, cosgaet
GnaronpuaTHble ycrnoBus ans paboTbl NPOTOYHOW YacTu ra3oBon TypOWHbI: BbIGPOCHI
OKCMAOB cepbl B aTMOCdepPy NPaKTUYeCKn OTCYTCTBYIOT.

Hanbonee npopaboTaHHbIMX TEXHOMOMMAMU rasudukaumm yrna sBrsioTCS:
rasucukauma B HacbinHOM croe, B kunswem cnoe (KC), B notoke. Masmndukatop ¢
HACbINHBLIM CroeM TpebyeT NpPUMEHEHUs yris onpeneneHHON KPYnHOCTU, KOTOPbIN He
OOJDKEH cnekaTbest, YTobbl 06ecneunTb rasonpoHmuaemocTb crnos. Masmdukauymnsa B KC
OOJDKHA NPOUCXOAUTb NpY TeMnepaTtype HWkKe TeMmnepaTypbl TOYKU pasMsAr4yeHns 30sibl.
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3710 TpebyeT yBenuyeHnss BpeMeHu npebbiBaHMs YacTul, B 30He peakumm u 6onbliero
obbema annapara. [Npu rasaudurkaumm yronbHOW Nbifiv B NOTOKE OKUCITUTENSA HET 0CObbIX
TpeboBaHun K Ka4yecTBy yrnda. Bcneocremne BbICOKOW TeMnepaTtypbl rasa Ha Bbixode 13
rasndpukaTopa oH cBO6OAEH OT CMOM U APYINX KOHAEHCUPYIOLLNXCA COEANHEHNNA.

CTOoMMOCTb CUCTEM OXNaXOeHUst U OYUCTKM FeHepaTOPHOro rasa cocraBnsaeT
15...20 % obwen ctoumoctn TIAC. o caenaHHbIM OUEHKaM MPUMEHEHME MOKPOW
oumncTku rasos cHwkaeT K4 MY Ha 1 %.OxnaxageHue reHepaTopHoro rasa ¢ 1400 go
800 °C nyTeM peumnpkynsumm oxnaxaeHHoro rasa npuBoguT K ymeHsLieHuto Krg rry
npumepHo Ha 1 %.

Cuntaetcs BO3MOXHbIM B rasndukatopax ¢ KC, nobaBnas B crion CoOpOeHT,
CBs3blBaTb B npouecce rasndukauunm cebiwe 90 % cepbl yrns, a Takke ynasnveaTb npu
Temnepatypax 540...600 °C yacTuubl NbiAM U COEOMHEHUS LLENOYHbIX MeTansnoB B
O[HOM YCTPOWCTBE.

HesaBuCMMO OT TeXHOMOrMn rasndurkaLmm B ropodnin ra3 u TennioTy nepexoguT
npumMmepHo oguHakoBas — oT 94,4 no 95,8 % — yacTb 3Hepruu (BbiCLLEW TennoTbl
cropaHus) yrns. Hambonblwas cteneHb Npeobpa3oBaHNa XMMUYECKOW SHEpPrun yrns B
TENNoTy CropaHusi reHepaToOpHOro rasa OOCTUraeTcsl B rasmdukatope C HacbIMHbIM
CNOEM N HU3KOW TeMNepaTypou rasa Ha BbiXoae.

2.6.3 CxxuraHue TONMMBa B KOTMaX C LMPKYIUPYHOLLUM KUNSLLUM
cnoewm (LIKC)

TexHonoruu knnswero cnos (KC) n LIKC ocHoBaHbl Ha 04HOM M TOM »Xe NpuHLUMNe.
Bosgyx BOyBaeTcs CHM3Y TOMOYHOW KaMepbl, rae pasmMewaeTcs ChOopMUPOBaHHbLIN
30101, TOMSIMBOM W W3BECTHAKOM CIIOW, KOTOPbLIN OXMXaeTCcss 3TUM BO34YXOM.
lMceBpooxwkeHne Bbi3biBaeT TypbyneHTHOe nepemMelnBaHve, MOBbIWAKOLEe
9(PPEKTUBHOCTb CXUraHUA TOMMMBa M Yyry4wawllee CBA3blBaHWE [OOMNONHUTENBHO
BBOAMMOIO M3BECTHSIKA C OUOKCUMAOM cepbl, 06pa3oBaBLUMMCH MPU OKUCIEHUN Cepbl
Tonnuea. [24]

B TexHomnorun KC ckopocTb Bo3gyxa M obpasylolmxcs B TOMOYHOM Kamepe
ObIMOBbIX ra30B HU3Kasi (MeHee 2 M/C), 1 rpaHuLa Criost MOXeT BM3yanbHO Habnaatbes.
TypOyneHTHOCTb AocTtaTovHa ans yAOBMNETBOPUTENBHOIO CXKuraHus
BbICOKOPEeaKUNOHHbIX TOMMNMB, HO He Tolero yrns. B LIKC ckopocTb coctaBnsieT okomno 5
M/C, 1 MaTepman Crnosi BbIHOCUTCSA B BEPXHIO YacTb TONOYHOM Kamepsbl. [ns Bo3BpaTa
9TOr0 MaTepuvana B TOMKY YCTaHaBNMBAKOT cenapatop, a YMOBMEHHbIM B HEM
BbIHECEHHbIN U3 CNOSA MaTepuarn BO3BpaLLalT B HWXKHIOK YacTb TOMOYHOM Kamepsbl. Tak
06pasyeTcs KOHTYP LMPKYNAUUN TBEPAbIX YacTUL,, KOTOPbIV 1 fan Ha3BaHUE TEXHOMOIMW.

Kotnbl ¢ LUKC oTtnunyatotca Oonee BbICOKOW CTEMEHbIO BbIrOpaHUsi TOMnvBa
(npumepHo 99 % no cpasBHeHuto ¢ 90...95 % y KOTMNOB CO CTaAUMOHAPHBLIM KUNALLMM
cnoemM), OHM MoryT pabotatb C MeHbWUM KO3(pdMUMEHTOM U3ObLITKA BO3AyXa
(1,10...1,15 BmecTo 1,20...1,25). Cuctembl nogayn tonnmea y kotnoB ¢ LIKC npouue,
KOTNbl MeHee TpeboBaTernbHbl K KayecTBy TOMMMBA, TOHMHE MOMoONa W nyyuwle
nprcnocobreHbl Ans CTYNeHYaToro CKMraHns, HeobxoaMMoro Ansg CHUXeHUs BblopocoB
OKCMAOB a30Ta. Takue TOonku no3sonsT ceasbiBaTb 6oree 90 % cepbl, B TO BpeEMS Kak
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B TOnMkM cO crauyuoHapHbeiM KC TpebyeTca nogaBatb Oonblie W3BECTHsKA ANs
ceasbiBaHuA 80...90 % okcnaos cepbl [25].

K HacTosiwemMy BpemMeHu 3a pybekomM HakonmneH 6oraTbii OnbIT MPOEKTUPOBAHMS
n akcnnyataumm kotnoe ¢ LIKC. 3HaunTenbHO ycoBepLIEeHCTBOBaHbI KOHCTPYKTUBHbIE
PELUEHNS, CHMXKEHA MEeTannoeMKOCTb, MOBbILEHbl 3KOHOMWYHOCTb, HAOEXHOCTb W
yBENnMYEeH amanasoH perynupoBaHusi. Bo Bcex cnyyasx yagaBanocb obecneunTb
BblIopockl NOx He 6onee 300 mr/m3, KM cesAsbiBaHWA cepbl He MeHee 90 % v noTepu ¢
MEXaHU4YECKUM N XUMNYECKUM Heaoxorom meHee 4%.

Mcxoasa n3 gaHHbIX NO COMOCTaBMEHMIO TEXHUYECKMX NokadaTenen kotnos ¢ LIKC
N NbineyronbHbIX Ans 6nokos 225 n 330 MBT cnefyeT, 4To B 6OMbLINHCTBE CryvYaeB
AaHHble NO KanuTasbHbIM 3aTpaTam BMOJSIHE COMOCTaBUMbl C YY4ETOM MPUMEHEHUS N4
NblneyronbHbIX 6110KOB CEPO- U a30TOOYUCTKU. [pn NpoYnX paBHbIX YCNOBUAX KOTIIbl C
LIKC wnmetoT Ha 3-5 % MeHbluMe [OMOMHUTENbHbIE 3KCMSlyaTauuoHHbIe pacxofbl Mo
CPaBHEHUIO C NbINEYrofibHbIMWU, OCHALLEHHBbIMW CpeaCcTBaMM a30TO- U CEPOOUUCTKMN.

B HacTosiwee Bpems Ha HoBouepkacckon MPOC coopyxeH 6nok Ne9 MOLHOCTbIO
330 MBT. B koHue aHBapsi 2016 r. 6Grnok BnepBbie BbiWen B CETb, @ B Mae OOCTUT
KPaTKOBPEMEHHO HOMMHANbHOW Harpy3ku. Brok B MOCTOAHHYK 3KchnyaTauui He
NPUHAT.

2.6.4 DNeKTpOHHO-Ny4eBON MeToq

[aHHbIN Npouecc nogBepraeT OTXOAsWMe TONOYHbIE rasbl C NpUcagkon ammmaka
OENCTBUIO NyYKa 3NIEKTPOHOB BbICOKOW SHEPrMK AN reHepmupoBaHusa Yactuy, (cynbdaTta
NN HUTpaTa aMMOHUSA) ANA yNaBNMBaHNS UX 3aTEM B ANEKTPOUNbTPax Ui TKaHEBbIX
dunbTpax.

OTxoadLme TonoYHble rasbl MOCE OYMUCTKU OT NeTyden 305bl B SNeKTpodunbTpe
NpOXoaAT Yepes3 pacnblUTENbHbIN OXNagnuTens U TennoobMeHHUK, rae Aocturaercs
onpeaeneHHas Temnepartypa (65-90°C) n ypoBeHb BNaxxHOCTU. B peakTope oTxoaawmm
ras obnyyaeTcs Ny4KOM 3NEKTPOHOB BbICOKOW 3HEPrMn B MNPUCYTCTBMM KONMYecTBa
aMmmMmmnaka, 65mM3Koro K CTeXMoMeTpmuyeckomy, KoTopbin AobaBnsaeTcs B AbIMOBbIE rasbl B
cmecutene. lNy4yok 9MNeKTpOHOB CO34aeTcs B creuvanbHbIX YCKOpUTenax OGonbLlion
€4VHNYHOWN MOLLHOCTM OIS 3NEKTPOHHO-Ny4YEBbIX TEXHOMOMMIN U HanNpaBnsieTCcs B NOTOK
AbIMOBbIX ra3oB B peakTtope. B 30He obnydeHns coeguHeHnsa asoTa, Kucrnopoaa u Boapl
OTXOAALWMX rasoB BO3OYXOAKTCHA 3MEKTPOHAMU BbICOKOW 3Heprnn ¢ obpasoBaHneM
pagukanos u noHos OH, O2H, N, O, H. 3Tn yactTuubl MOryT BCTYNUTb B pPeakuuio
okucnenus ¢ SO2 n NOx n obpasoBaTb CEPHYIO N a30THYI KUCIIOTY COOTBETCTBEHHO.
Kncnotbl HENTpanuayTca ammMmMakoM. YacTuubl conern aMMOHUS 3aTeM yaansTes U
NOTOKa OTXOOALWMX rasoB MNOCPEACTBOM  MblferasooyncTHOro  obopyaoBaHus:
anekTpounbTpamMm UNn TKaHeBbIMU PUbTPaMU. ITOT NOBOYHLIN NPOAYKT ABMSETCS
TOBapPHbIM B Ka4eCTBE CESTbCKOXO3ANCTBEHHOIO YA06peHus.

[Mpouecchbl oTNUYaTCa MO ycrnoBusM MeToda obryvyeHus OTXOASLMUX rasoB U
ncnonb3yemMomy obopyaoBaHUIO ANsa KOHTPoNs 1 cbopa Yactmu. 3To KOMOMHNPOBAHHbI
npouecc ypaneHus SO2/NOx, B kotopom SO2 n NOx npeobpasyloTcss B MNOMe3HbIN
no6oYHbIN NPOAYKT, B TO BpeMs kak B apyrnx npoueccax NOx npeobpasyetca B N2 u
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Boay. O4Hako gaHHble CUCTEMbI NOKa Oblnv TONbKO ONpoB6oBaHbl HA YPOBHE OMbITHbIX
NPOEeKToB W, Takum obpasom, HeT uHdopmMaumm 06 KX NPOU3BOAUTENBHOCTU W
HaOEeXHOCTH.

CTeneHb OYMCTKM B ANEKTPOHHO-NTy4eBOM ycTaHoBke (3J1Y) gormkHa cocTaBnaTb
90-98%. OcHoBHble npenmyLlecTsa JJ1Y:

MonHas yTunusauusa OpraHNU4Yeckoro TOMMMBa. YCTaHOBKM NPOU3BOAAT B
pesynbTaTte OYUCTKN Cyxune yagobpeHus, UMetoLme eMKUN PbIHOK.

MabapuTbl YCTAHOBOK 3MEKTPOHHO-Ty4EBOM OYUCTKM B HECKOSbKO pa3 MeHblue
YCTAHOBOK XMMWYECKOW OYUCTKW. ITO MO3BONMSET OCHalaTb TakMMu YCTaHOBKaMu
OEeNCTBYOLLME NPOMN3BOACTBA. YCTaHOBKa ObICTPO MEHSIET pexum paboThbl.

CToMMOCTb CTpoALMXCSA 3a pybexoM YyCTaHOBOK KOMMMEKCHON JJTY o4ncTkm oT
OKWUCIOB a3oTa U cepbl Ha 25% Hmxe aHanormyHbIX YCTaHOBOK XMMUYECKON OYUCTKK, a
9KCnslyaTaunoHHble 3aTpaTthl MeHbLUe Takke 25%.

Cnenyet oTMeTUTb, YTO NokasaTenu 3JTY ocHoBaHbl Ha OMbITHO-MPOMbILLIEHHbIX
AaHHbIX 3apybexHbix nybnukaumi n HOCAT npenBapuTenbHbIn Xapaktep. OCHOBHble
TPYAHOCTU MpW CO34aHuM nonHoMacwTabHon npombiwneHHon JJ1Y 3aknoyaloTcs B
OTCYTCTBMM Ha CErOAHALLHUIA OeHb yCcKopuTenen 60nbLon eanHuyYHon moLlyHocTu [30].

CornacHo nony4YeHHbIM 3KCNEPUMEHTanNbHbIM  [AaHHbIM  MOLUHOCTb  Mydka
9NEeKTPOHOB [[OMMKHa cocTaBnaTb 2-3% YCTAHOBMEHHOW MOLLHOCTU  KOTESbHbIX
arperatoB. CooTBeTCTBEHHO, And 6noka 300 MBT MOLLHOCTb Ny4Yka 3NEeKTPOHOB JOKHA
coctaButb o 10 MBT. YckopuTenun aneKkTpoHOB, UCMONb3yeMble B MPOMbILLUSIEHHOCTH,
nmetotT mowHocTb 0,1 MBT. OHM OoTHOCKMTENBbHO AeweBbl (LeHa coM3Mepuma C LeHOM
anekTpodunbTpa) pecypc padoTtbl 20-30 neT, Bpemsi paboTbl Mexay NpodunakTu4eCcKnm
obcnyxusaHnem — 6000-7000 4acoB, YTO COM3MEPUMO CO BPEMEHEM PabOTbl OCHOBHOTO
obopynosaHms TOC B TeueHne roga. CylIeCcTBYKOT YyCKoOpuUTenu chneunanbHoro
Ha3Ha4YeHns ¢ TpebyeMon MOLLHOCTBIO MyyKa 3MEKTPOHOB, T.e. Heckonbko MBT B ogHOM
yctpoucTtee. O4HAKO OHM MMEIOT Marbll pecypc HenpepbIBHOW 3KCryaTaumMm — BCero 5-
10 yacoB, nocrne 4yero TpebyloT goporocTosilero pemonTa. Cnegyet Takke OTMETUTD,
YTO MPOMBLILWSIEHHbIE peanu3auum faHHoro metoga B [Monbwe un Kutae nokasanu
CKPOMHble pe3ynbTaTtbl No adpdektneHocTn ounctkun: ot 80 4o 90 % OT OKCHAOB cepbl U
oT 18 0o 70 % ansa okengos asoTta. [Ana oTpaboTkM NPoLeccoB OYUCTKN ObIMOBbLIX ra30B
TpebyeTca npoBeaeHue gononHutensHon HAOKP.

[aHHaa paboTta nposogunack B 1980-90x rogax B8 OAO «3HWH». B HacTosiwee
Bpema paspaboTtkon TexHonormn 3aHmmaeTtca OOO «Hay4yHO-NpPOW3BOACTBEHHbIN
KOMMEKC ONEKTPOHHbIE N MYYKOBbLIE TEXHOMOrUMY.

CnenyeTt OTMETUTb, YTO CTPOUTESbHBIE U UHXEHEPHbIE KOHCTPYKLMM, OCOBEHHO B
peakTopHOM  OTAeneHuu, AOfKHbl OblTb  paccunTaHbl Ha npefoTBpalleHue
pacnpocTpaHeHNa My4yka ONEKTPOHOB B 30HY OOCMYyXuBaHWS YCTAHOBKM 3a CYeT
yBENMYEHNS TOMLLMHbI 3aLLUNTHBIX CTEH, MPUMEHEHMS cneumanbHbiX MaTepranos 1 T.4.
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2.6.5 MNepcnekTuBHbIe cuctemMbl obpaweHus ¢ 3O Ha TIAC

2.6.5.1 NonyBnaxHaa TeXHONOIMA BHYTPEHHEro wrakoyaaneHus

MpumeHsieTca Ha psige 3apybekHbix cTaHumn, aHeprobrnoke Ne1l Bepesosckon
MPOC. KOHCTPYKTMBHbIE pELUEHMSI TaKMX CUCTEM OTHOCUTENbHO nNpocTbl. Mo Bcen
XOJSTOAHOW BOPOHKOW KOTSla yCTaHaBnMBaeTCs JIOTKOBLIN, CKPeOKOBLIN TpaHchopTep C
BOOASHON BaHHOW. [Ina oxnaxaeHusa LWnaka BO3MOXHO WCMOMb30BaHME CTOKOB
rmapoybopkn  Tpakta  TonmnmBonogaun. PelweHne nossonseTr  yTUNM3MpoBaTb
3arpsA3HeHHbIE CTOKM, YNy4dwmnTb 6anaHc BogonoTpebneHnsa n BogooTBeAEHNSA, CHU3UTD
Harpysky Ha OYUCTHbIE COOPYXEHUSA CTOKOB rmapoybopku. Pacxon Boabl coOCcTaBnsieT oT
150 NUTPOB Ha T wWnaka Ao 2,8 M3 B 3aBUCUMOCTU OT KOHCTPYKTUBHbLIX PeLIeHUI
nsrotosutens. LLnak TpaHcnopTMpyeTcs NOTKOBbIM TPAHCNOPTEPOM B KOHTENHEPbI A1
NOrpy3kn Ha aBToMOOGMNb M fanbHenLWwen NepeBo3kn Ha 3onooTeasn. Ha oTeane Lwwnak
yKnaablBaeTCs BNaXXHbIM, NO3TOMY JOMNOSTHUTENBHOE YBNaXHEHNe He TpebyeTca.

N3BecTHbI ckpebkoBble LenHble koHBeriepa K3MKO ¢ norpyeHHbIMn ckpebkamm
B TEPMOCTOMKOM WCMOSIHEHUN ANSA JIMHUIW LUNakoydaneHus C WwupuHoOM kopoba [o
1500 mm.

TexHonorns npumMmeHuma gnst HebonbLUMX KOTMOB MPU CKUraHMM Maso30sibHbIX
yrnenm, T.e. c HebonbLwMMn ob6bemamm obpasoBaHus Waka. B cnyyae BHeOpeHUs CXeMbl
MNONYBMAXHOIO  WakoydaneHuss Oonbluer  npousBOAUTESNbHOCTM  noTpebyeTcs
CTPOUTESNILCTBO NPOMEXYTOYHOro ByHKepa, BO3MOXHO 3a npeaenamMm rmaBHOro Kopnyca,
C Nnogayen Linaka KOHBEMEPOM U C CUCTEMOM 06e3BOXMBaHMS M BO3BpaTa BOAbl Ha
NOBTOPHOE NCMNOJSIb30BaHME.

2.6.5.2 be3BoAHbIe TEXHOSIONMU BHYTPEHHErO WNakoyaaneHus.

Ha 3apybexHbix TOC nNpoOMbILLMEHHO MNpUMEHSIETCA TexHonorns 6e3BogHoro
yaaneHna  wnaka OT  KOTMOB  3HeprobriokoB  pasfUYHOM  MOLLUHOCTM -
nHeBMoOMeXaHuyeckoe wnakoyaanexue (MMLLY) [25].

OTa TeXHONorus no3BonsgeT OTrpyXKaTb LWak B CYXOM BUAE B BUAE KPYMHO- NN
MenkoapoObneHOro Wwnaka, a Takke B BUAe LWIakoBoW Nbiniv Tpebyemoro gppakuyMOHHOro
coctaBa. [lpousBogutenbHocTb YyctaHoBok [IMWY aBnsetca perynupyemon wn
coctasnset ot 0,5 go 50 T wnaka B Yac. TexHonorna NMMLLY npumeHaeTca TOMbKO Ha
KOTNax ¢ TBepAbIM LUNakoyganeHnem, Ans KOTMOB C XMAKUM LUnakoydaneHnem aTa
TexHonorus HenpumeHnma. Ha TOC c¢ NMMLWY wnak nogaeTtcs B yCTAHOBKM OTIPy3Ku
CYXOro Lufiaka, KoTopble BbIMOMHAKTCA OTAENbHO cToAwmMMKN 0T YOCS nnun aBnstoTes nx
4acTblo.

Pa3paboTumkn TEXHONOMMU YyKasbiBAlOT B KayeCTBE OCHOBHbIX MNPEUMYLLECTB
ucrnonbsosaHms  MMWY no  cpaBHeHUO C  TPagULMOHHBIMW  CUCTEMaMU
rmgpownakoyganenuns (MUY) na T3C:

— CHWXeHue cebecToMMOCTU yaaneHus wnaka B 2 n 6onee pasa;

— nosblweHne KINMA kotna He MmeHbLlle, Yem Ha 0,35...0,40 %;

—  OTHOCMUTENbHO HU3KMI YPOBEHb HEAOXKOra B LUMNaKe.
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2.6.5.3 N'paHynupoBaHue 3050LWWIaKoB

B [102] onucaHa un obBOCHOBaHa 3KOHOMMYECKass UM  JKonormyeckas
LenecoobpasHOCTb NPUMEHEHUS TPaHYNMPOBaHUSA 30510LLMakoB ¢ pH BOAHOW BbITSKKM
6onee 10, Hanpumep, 3onownakoB KaHCKO-AYMHCKOro yronbHoro 6accenHa. OTu
30M0Wakn OTANYalTCA OTHOCUTENbHO BbLICOKMM COAEp)KaHMe oKcuaa Kanbuus, B
pesynbTate 4yero oHu obnagarT CBOWMCTBOM CaMOCTOSATENBbHOrO TBEpPAEHUs nocrne
yBnaxHeHus1. TexXHOorms rpaHynsaumm BkntodaeT cbop cyxom 30s5bl U 06e3BOXMBaHME
lWnaka, yBnaXHeHWe  30Mbl  BOAOW WM CTOMHbIMM  Bodamu  (Hanpumep,
BOAOMNOLrOTOBUTENbHbLIX YCTAHOBOK) B CMECUTENSX, rPaHynsauuio  3050LUMakoB B
TapenbyaTtbiX WX BasnkoOBbIX rpaHynaTopax, NnpeaBapuUTenbHOE TBEPAEHME rpaHys Ha
KOHBENepe, NPOMEXYTOYHOE CKnagMpoBaHMe, TPaHCNOPTUPOBAHNE MX HA XpaHEeHue B
rpaHynoxpaHunumLie.

30nbHble rpaHynbl NpeacTaBnsloT cobor, B OCHOBHOM, cdhepuyeckue 4actuubl
dpakumm 10-20 MM ¢ NnpoyHOCTbO Ha cxatne o 0,5 Mlla vepes3 1 vac u 3,5-10 Mlla
yepes 28 CYTOK XpaHEeHUs!, HAaCbINHOM NIOTHOCTLI0 800-900 Kr/ M3, NNOTHOCTLIO 30/1LHOIO
kamHa 1330-1500 kr/m3. CnocobHOCTb BbilllenavynmBaHUA CHUXKAETCH MO CPaBHEHUIO C
ncxogHonm 3onou B 8-10 pas.

OTtmevatoTcsa cnegyroume npenmyllectsa gaHHom TexHonorum 3LY:

— OTCYTCTBME MbIIEHUS OTKPbITLIX rpaHynoxpaHunul, 6e3 npuMeHeHus
AOMNOJSTHUTENbBHbBIX MEP MblfIeNo4aBEHNS;

—  OTCYTCTBME 3arpsi3HEHHbIX APEHAXKHbIX BOA OT rPaHynoOXpaHUInLL;

— 30M0WJSiaku B BUAE rPaHyn B OCHOBHOM COXPaHST noTpedbuTensckue
CBOWMCTBa, HEOOXoaMMbIE NSt UX NOSIE3HOro MPUMEHEHMS.

ABTOpbl pPEKOMEHAYIOT NPUMEHEHWe paHHow TexHonormm gna TAC ¢ nobbim
obbemoMm Bbixoda 3onownakoB ¢ pH BogHom BbITSXXKn 6onee 10.

TexHonorus 6bina paspabotaHa n onpoboBaHa B NOMYNPOMBbILLIIEHHbIX YCNOBUSIX
cneunanuctammn YpanOPI3C, YITY-YIA, POT3l, Cn6BHUUI. B npomMbilineHHbIX
MacluTabax TEXHOMOrMsi He NpUMeHsNach.

2.6.6 AMMunayHo-cynbaTHaa yctTaHOBKa CEPOOUYUCTKHU

YCTaHOBKM  CEPOOYUCTKM, COOpyXeHHble Ha [oporobyxckom T3L wu
npopaboTtaswure ¢ 1995 roga no 2003 roa, oo nepeeoga TOL Ha cxuraHue rasa,
ABNAETCHA NPUMMEPOM NPUMEHEHUSA OTEYECTBEHHbIX pa3paboTok B 061acTh ra3004nCTKN.
[32, 33, 34] O(p(PpeKTMBHOCTb OYUCTKM AbIMOBbIX FA30B CXUraHus yrig ¢ coaepXaHuem
cepbl Bblwe 0,045 %kr/Mx coctaBnana 98 %. [MpoaykT ammuayHo-cysibgaTHON
CEPOOYUCTKN — CyrnbdaT aMMOHUS!, KOTOPbIV SBNSETCS LEeHHbIM a30THbIM yaobpeHuemMm,
ycnewHo peanunsoBbiBancsa [oporobyxckon TOL, npuHoca ctaHUuMM SOMONHUTESbHLIN
aoxoA. NMomumo atoro, ammmavHo-cyrbgaTHas TeXHOMNOMMs No3BoNseT Takke CHU3UTb
BbIOPOCHI OKCMAOB a3oTa Ha 25-35 % 1 BbIBPOCHI TOHKOM NeTy4en 30-bl.

Ha pucyHke 2.19 npeactaBneH ogvH M3 BapWUaHTOB MPUHUMMANAIIBHOW CXeMbl
aMMMaYHO-CyNb(aTHON YCTAaHOBKN CEPOOYMCTKM ObIMOBbLIX ra30B.
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PucyHok 2.19 — lNpuHumnuaneHas TeEXHOIorMyeckass cxema yCTaHOBKMU
aMMI/Ia‘-IHO-CyJ'Ib(baTHOIZ CEepoOOoHNCTKN
(1 — abcopbep; 2 — UMPKYNALNOHHBIN HAcocC; 3 — HarHeTaTernb; 4 — eMKOCTb HENTpanu3aTop; 5 —
HarnopHasi EMKOCTb; 6 — BbiNapHOW annapar; 7 — nogorpeeaTternb AbIMOBOro rasa; 8 — cknaj ammuaka; 9 —
€MKOCTb ANng Mato4vHoro pacteopa; 10 — rmgpouunknoH; 11 — ueHTpudyra; 12 — cywmnbHbii 6apabaH)

Mo cBoemy HasHadeHuto obopyaoBaHWe YCTaHOBKM aMMWUAYHO-CyrbdaTHOM
CepooYMCTKU [25] pasgeneHo Ha 2 OCHOBHbIX TEXHOMOMMYeCcKnx yana:

y3en OYUCTKM ObIMOBOIO rasa;

y3en npurotToBneHnsa cynbdarta amMOHMS.

HeounweHHbln ObiMOBOM ra3 HarHeTtatenem (3) nopaetca B abcopbep
cepooyncTkn (1), opollaembini pacTBOPOM CynbUT-OUCYnbuUT-cynbdata aMMOHMUS,
roe npoucxoauT ynasnuBaHWe OMOKCMAA cepbl M3 rasa M 4YacCTUYHO YyraBnuBaHue
okcmaoB as3oTta (Ha 25-35 %). 3ateM OuuLLEeHHbIM ObIMOBOW ra3 nogorpeBaeTcs u
BblOpackiBaeTcss B atmocdepy 4depesd ObiMOBYHO Tpyby. Paboumin nornoTUTeEnbHbI
pacTBop CynbuUT-6ucynbpuT-cynbdarta aMMOHUS U3 HWXKHeW 4vactn abcopbepa, B
KOTOPYIO NoJaeTcsa BO34yX A5 OKUCIEHUST HeMpopearmpoBaBLlero cyrnbduta aMMOHUA
c obpasoBaHMeM cyrnbdaTta aMMOHUSA, NOAAeTCa Ha Tpu sipyca opolleHnsa abcopbepa ¢
NOMOLLbIO LIMPKYNSALMOHHOIO Hacoca (2). Yactb pactBopa OTBOAUTCHA B rMAPOLMKITOH
(10), B KOTOPOM pacTBOp, coaepaLum KpucTansbl cynbgata amMOHNUA, OTAenseTcs oT
OCBET/IEHHOro pacTBopa CynbMuUT-oUCynbuTa aMMOHUS, U Yepe3 HaNoOPHY eMKOCTb
(5) nogaetcsa B BbinapHown annapat (6), rae NpomMcxoauT POCT KpUcTansoB cynbdarta
aMMOHMs, a OTTyaa — B LeHTpudyry (11), B KOTOPOW KpucTannbl cynbdaTta aMMOHUSA
OTAENAKTCHA OT MATOYHOrO pacTBopa M MOCTynakwT B CywunbHbIM 6apabaH (12), Ha
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BbIXO4E W3 KOTOPOro nosiydyaeTcsl roToBblA MPOAYKT — KpUCTann4eckni cynbdaTt
aMMOHMUS.

Bce TexHonornyeckoe obopygoBaHMe TakOM CEPOOYMCTKM  MOXeT ObiTb
nsrotosrneHo B Poccun 6e3  3akynku OOPOrocToALMX Y3MOB 3@ rpaHuuen.
PaspaboTaHHble TEXHOMOMMYECKNEe peLleHns No NPUMEHEHUID TEXHOOMMM aMmMnavyHoO—
CyInbdaTHON CEPOOYNCTKN Ha IHEPreTUYeCcKnX KoTnax 3awmuieHbl naTeHTamu.

OcHoBHas uenb TexHonornn (cMm. Tabnuuy 2.14) — CHWXEHWe KOHUeHTpauuu
AvoKcuaa cepbl B yXOAALMX AbIMOBbIX razax BnnoTb A0 200 mr/Hm3 n Huxke. Mpu atom
AaHHasi TEXHONOMMA NO3BOMSET Hapsay C OKCuaamu cepbl CHU3UTb Ha 25-35 % BbIGpoC
OKCMOOB as3oTa M TOHKMX YacTuy Jfietyden 30nbl. [103TOMy MpUMEHeHue [OaHHOWU
TEXHOMNOrMM [fernaeT COOTBETCTBYIOLLYID SHEPreTUYEeCcKyld YCTaHOBKY 3KONOrMYecku
yncton. [loBoYHbIM NPOAYKT CEePOOYUCTKM — CcynbdaT aMMOHUS — SABNSAETCS
achbdekTnBHbIM yaobpeHnem, oboralieHHbIM MUKpoanemeHTamu [pogaxa cynbdarta
aMMOHMS MO3BOSINT 32 KOPOTKOE BPEMS OKYMUTb KanuTasibHble BNIOXEHUS B CEPOOYMUCTKY,
0COBEHHO ANdA CXUraHua yrnsa ¢ cogepxaHnem cepbl Boiwe 0,045 %kr/MOX.

Tabnuua 2.14 — OCHOBHble NokasaTenm ammMmmavyHoO —CyrnbgaTHOM CEPOOYUCTKU

OCHOBHble nokasaTenu TEXHOMOIMMW.
AMMUaYHO-CcynbaTHas cepooyncTka
TexHonorn4yeckne nokasartenu
[JocTmxknmas cteneHb cepoouncTkm, % 99,5 n bonee
HocTmwxkmumasi KoHeyHas koHueHTpauus SOgz, | 100 n meHee
Mr/HMm3

YBennyeHne pacxona 3Heprnm Ha | 1,4-1,5
COBCTBEHHbIE HYXAbl, %

KayectBO nory4yaemoro npogykta | YoobpeHne — cynbar ammoHus,
CEPOOYMCTKM FOCT 9097-82
YpenbHble KanuTtanbHble Brnoxexua, $/kBT 35-65

2.6.7 KoMOMHMpPOBaHHbLIN 30s5I0yNIOBUTESb ANIA MNblEYrosfibHbIX

KOTNOB, CXurarowmx IknbacTtysckue n KysHeukume yrnm

B Poccun Ha cerogHAWHWA OeHb OTCYTCTBYIOT TEXHUYECKME peLleHus Mo
30M10ynaBnMBaloLen yCTaHOBKE AN MOLLHbIX 9HEProbnokoB, NO3BONAOLLEN OYMLLaATb
[0 YPOBHSA MepcrnekTUBHbIX TpebosaHuii (30-50 Mr/mM3) npoaykTbl  cropaHus
BbICOKO30SIbHbIX yrfien W yrmen ¢ HebnaronpuaTHbIMKU  3NEKTPOPU3INYECKUMU
CBOMCTBaMM 301bl (Taknx Kak JkmbacTysckun, KysHeukun, HeptoHrPUHCKMIA) OT TBEPAbIX
yactmy. OcobeHHO CnoXHO ynaBnMBaHWe Haubonee BpenHbIX TOHKO-AUCMEPCHbIX
yacTtuy, pasmepomMm meHee 10 MKM.

K CcOBpeMEHHbIM 3050yNOBUTENSAM NPEObABNAITCA Cneaylolwmne OCHOBHbIE
TpeboBaHus:

—  BO3MOXHOCTb OYMCTKM 60SbLLINX 0OBEMOB ra3os.;

—  KOMMNaKTHOCTb;

—  YMEpPEHHOEe rmapaBrn4yecKkoe ConpoTMBIIEHNE.
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— obecneyeHne BbICOKON 3(PEPEKTUBHOCTU OYMCTKM AbIMOBbLIX A30B MOCne
KOTENbHOW YCTaHOBKM NPU U3MEHEHUAX 06BbEMHOro pacxoga, coctaBa M napameTpoB
9TUX ra3os.

[Ona  BbINONHEHUs 3Tux TpeboBaHWN MNEPCNeKTUBHOM U KOMMEPYECKU
Lenecoobpa3Hon SBMSETCA TEXHONOrus ABYXCTYNEeHYaTOn CyXon KOMOWHWPOBaHHOW
OYMCTKM METOOOM 3MEeKTPOCTaTUYECKOro OCaXaeHuUs C nocreaylowen gunbtpaumen.
[35, 36] OHa nosBonseT He TOSbKO obecneynTb OYUCTKY AbIMOBbLIX Fa30B MOLLHbIX
YronbHbIX 3HEpProbriokoB OT neTyden 30Mbl  (BKMYAA 4YacTuubl CYOMUKPOHHBLIX
pa3mMepoB) 0 OCTATOYHOW 3anblNIEHHOCTU Ha ypoBHe 30 Mr/HM3, HO 1 AaeT BO3MOXHOCTb
ynaBfiMBaHuUs CoOeQMHEHUN TXerbIX MeTansnoB, B NepByto odepenb PTyTU.

MpuHUMNuanbHaa cxema KOMOUHUMPOBAHHOIO 30510YNOBUTENS NpeAcTaBneHa Ha
pucyHke 2.20. AnnapaT COCTOUT U3 Tpex CTyneHen. B nepBon CTyneHU Ucnosib3yeTcs
SNEKTPUYECKUN (PUNbTP, KOTOPbLIN OAHOBPEMEHHO CIYXWUT AN 3apagkn YacTtul 301Mbl U
npeno4YmcTkn. BTtopasi cTyneHb — npoMexyTovHas, Heobxoauma Ans ynasnuBaHus pTyTu
N Opyrux TsKenbiX MeTannoB. TpeTbs CTyrneHb — 3TO pyKaBHbIM puNbTP, ANA
OKOHYaTeSIbHON OYUCTKU AbIMOBbIX ra3oB.
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PucyHok 2.20 — lMpuHumMnuanbHas cxema KoMOMHMPOBAHHOIO 30510yNI0BUTENS

Mo cpaBHEHUIO C anekTpodunbTpaMmm, annapatbl C KOMOUHMPOBAHHOW OYUCTKOM
NO3BOJIAIOT 3HAYUTESTbHO CHU3UTb BbIBPOCHI TOHKMX YaCcTUL,, NCKNIOYAKT NPOCKOK YacTul,
M BTOPUYHBIA YHOC, 3(PMEKTUBHO YyNaBnNMBAKT 305fbl C BbICOKAM yAerlbHbIM
9NEKTPUYECKUM CONPOTUBIIEHNEM U UMEIOT MEHbLUNE rabapuTHble pa3mepsbl.

Nx ronosHble obpasubl LenecoobpasHo yCTaHOBUTb Ha poccunckux TOC gns
oTpaboTKu.

B ocHoBy TexHomorum 3anoxeHa uaes obbeanHeHUss OBYX pasfnnyHbIX
3onoynosuTenen (anekTpodunbTpa 1 pykaBHOro usbTpa) B O4HO YCTPOUCTBO, C LIENbIo
coyeTaHnd B HeM [JOCTOMHCTB 3TUX annapaToB. Takoe coyeTaHue no3BonseT
MHTEHCUPLMPOBATbL MPOLIECCHI OYUCTKM B 0BEMX CTyneHaxX U cokpaTuTb rabaputbl
obopynoBaHusa. DPdeKT gocTuraeTcs Npu yBeNUYEHUN CKOPOCTU OBWXKEHUSI ra3oB W,
COOTBETCTBEHHO, CKOPOCTU OUMbTpauMn B CTYNEHW OKOHYaTeNbHOM OYUCTKM U3-3a
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opMMpoBaHNSA Ha PUNbTPYOLEM MaTepuane 6onee pbIXNoro Crnosi 3a cYeT 3apsaaku
YyacTuy, B NpeaBapuUTeribHOW CTYNEHN OYUCTKMW.

AnnapaTbl ¢ KOMOMHMPOBAHHOW OYUCTKOM (MO CPaBHEHMIO C ANEKTPOUIbTPaMM)
NO3BOJSIAT 3HAYNTENBHO CHU3UTb BbIOPOCHI TOHKMX YacTuL, UCKMOYaT NPOCKOK YacTuL m
BTOPUYHBIA YHOC, 3beKTMBHO OyayT yrnasnuBaTb 305bl C BbicOkKMM YOC u umeTb
MeHbluMe rabapuTHble pasmepbl. OPGEKTMBHOCTb YNaBMAMBaHUSA 4YacTul, pasmMepom
0,01-50 mkm coctaBut 99,99%.

CtommocTb annaparta ¢ KOMOUHMPOBAHHOW OYUCTKOM AbIMOBbIX ra30B OT neTyyen
30Mbl A0 OcTaToyHoM 3anbineHHocTn 30 mr/HM® GygeT npumepHo Ha 30 % Huxe
CTOMMOCTW 3NEKTPOUIbTPa C TaKOW Ke CTENEHbIO OYUCTKN.

PaspaboTka TexHONormm Ccyxom KOMOWHMPOBAHHOW  OYUCTKM  METOAOM
9M1IEKTPOCTAaTUYECKOro OCaXaeHusa ¢ nocregywowen unbTpaumen no3sBonnT cosgaTb
COBPEMEHHbIN BbICOKOI((EKTUBHBIA 30/10yNIOBUTENDb C XapakKTepPUCTUKaMU MUPOBOIO
ypoBHsi (cMm. Tabnuuy 2.15).

Tabnuua 2.15 — XapakrepucTukn KOMOGMHMPOBAHHOIO 30510YFIOBUTENS

KoMBUHMPOBaHHbLIN
[MokaszaTenu anekTpounbTp
30510ynOBUTENb
Ounctka 6onbLUNX 0O BEMOB AbIMOBbIX aa na
rasos
MakcumanbHaa BxogHas 3arblfIeHHOCTb, no 100 Jo 60
r/m3
BbixogHas 3anblfieHHOCTb, Mr/m3 20 100
CrteneHb o4nctkn, % 99,95 99,8
3aBMCMMOCTb CTeneHn o4ncTkm ot YOC HeT na
300bl
MabapuTHble pasMepbl MO OTHOLLIEHUIO K 0,7 1
ANeKTpoPuUnbTpy
KanutanbHble 3aTpaThbl NO OTHOLUEHUIO K 0,7 1
ANeKTpoPuUnbTpy
A deKkTnBHOE ynaBnueaHue aa HeT
CYOMUKPOHHBIX YacTuLy
BO3MOXHOCTb ynaBnvMBaHve coeauHeHu Aa (0o 90%) HeT
PTYTU 1 Op. TSHKENbIX METasnoB

TexHonorns o4YNTKM AbIMOBbLIX ra30B OT TBEPAbIX YACTML METOAOM PunbTpaumm ¢
UX npeaBapuTENbHOM 3apsiakoM  OCOOEHHO BOCTpeboBaHa MpUM  PEKOHCTPYKLUMK
aencTeyowmnx poccuncknx TOC BBMOY OTCYTCTBMS HeobGXxogumowm nnowiagn Aans
pasMeLLeHnNs 3nekTpounbTPoB TpebyembiX pasmepoB, a TakKe B Crydae, Korga
HebnaronpusiTHble 3NeKkTpodn3nNYeckne CBOWCTBA 3051bl BbIHY)XAAKT yCTaHaBNMBaTb
anekTpodunbTpbl N3 7 1 6onee anekTpononen.
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2.6.8 YcTaHOBKM a30TOOUYUCTKU MO TEXHOJIOTMU CEeneKTUBHOro
HeKaTariMTU4YecKoro BOCCTAaHOBJIeEHMA OKCUMAOOB a3oTa aMMUaKOM
(CHKB)

[MepBble yCTAHOBKM NO OYUCTKE ObIMOBbIX Fa30B OT OKCMAOB a30Ta N0 TEXHONOrm
CENEeKTUBHOIO HeKaTanmMTU4YeCcKoro BOCCTaHOBMNEHUS OKCuaoB a3ota ammuakom (CHKB)
ObIM BBeAeHbl B akcnnyataumio B 1984 r. Ha AByX aHepreTuyeckux kotnax TIM1-87, cT.
NeNe 7,8 TonbaTTuHckon TOL,. [25]

Ha ocHoBe onbiTa, nonydeHHoro Ha koTtnax TI1-87, B 2011 r. 6bina paspaboTtaHa
N BHeapeHa nonHomacwrtabHas yctaHoBka CHKB Ha aHeprobnoke Ne3 MOLLHOCTbIO
330 MBT Kawwupckon NP3C. B kadectBe BOCCTAHOBUTENS B 3TOM YCTAaHOBKE BMECTO
aMMuna4Hom Boabl 6bin Mcnonb3oBaH kapbamug. 3TO NO3BONWIO PELUNTb PSA CEPbE3HbIX
npobnem, CBA3aHHbIX C pa3MeLLEHNEM HA TEPPUTOPMM OO bEKTA aMMMAYHOro XO3SNCTBa,
MOBbLICUTb HaAEXHOCTb M 6Ge3onacHocTb akcnnyataumm ycrtaHoBku CHKB. OnbiT
ANUTENbHOM 3KCnryaTtaumm 3TON YCTAHOBKU eLle He NoJslyYeH, Of4HaKo 3KCMepPUMEHTbI,
npoBedeHHble B Mpouecce MycKoHanagovHbix paboT, nokasanu nepcrnekTMBHOCTb
NPUMEHEHNS  TEXHOMOMMW  Ha  MbIIEYronbHbIX  KOTNax OonblioM  MOLLHOCTW.
O hekTMBHOCTb yNaBnMBaHUSA OKCMAOB a30Ta B AAHHOW YCTaHOBKE MpU HOMUHAamNbHOM
Harpyske koTna cocrtasuna 51%. [37, 38]

Mo cBoemy HasHadeHuto obopygoBaHne CHKB-yctaHoBku pasgeneHo Ha 3
OCHOBHbIX TEXHOSTOMMYECKNX y3na:

—  y3esl XpaHeHus peareHTa;

—  y3en NpuUroToBfieHNs BOCCTAHOBUTENBHON CMeCH;

— y3en pasgads BOCCTAHOBWUTENBbHOM CMeCM MO CceyeHuto KoTna (npu
NPOEKTUPOBAHUMN YCTAHOBKM MOryT ObITb pa3paboTaHbl, B 3aBUCMMOCTU OT YCIOBWUWA,
pasnuyHble BapMaHTbl BBOA4A CMECU B [bIMOBbIE ras3bl).

KoHuenTyanbHO TexHomnornyeckaas cxema ycrtaHoBkm CHKB npuBegeHa Ha
pucyHke 2.21 .

PaspaboTtaHHas TexHonorns npurogHa Ansg Bcex BuaoB Tonnue. B otnuumne ot
TONOYHbIX TexHonornn, yctaHoBkn CHKB mMoryT GbiTb NONMHOCTLI0O aBTOMATU3NPOBAHDI,
4YTO nosBondeT obecneuntb 3agaHHbii BblIOpoc NOx faxe npu HewTaTHOM pexume
aKcnnyaTauumn Kotna.

Ncnonb3oBaHune TexHonormm CHKB He ocnoxHsAeTcs BbiGpocamu Apyrx BpeaHbIX
BELLLECTB (3aKMCb a3oTa, OKUCb yrrepoaa, 6eH3(a)nmpeH), 4To XxapakTepHO Ans uenoro
psiAa TOMOYHbIX TEXHONMOMNNA.
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PucyHok 2.21 — lNpuHumnuansHaga cxema yctaHoBkn CHKB ¢ npumeHeHnem kapbamuga
(1 - 6yHKep xpaHeHus kapbamuaa; 2- 6ak npurotToBrneHus pacteopa kapbamuga; 3- 6ak
pacxogHbii; 4- nuTaTenb BUHTOBOW; 5- cMecuUTesb; 6- HacOC NepekayvnBarroLnn; 7- Hacoc-go3aTop; 8-
YCTPOWCTBO AN pacnpeneneHms BOCCTAaHOBUTENbHOM CMECK B AbIMOBBIX ra3ax KoTna npu temneparype
900+1100°C; 9- wmbep oTCeYHOIn)

PaspaboTaHHble TeXHOMorMyeckne peLleHns No NnpuMmeHeHnto TexHonornn CHKB
Ha 9HepreTUYecknx KoTnax 3awmweHsl nateHtamu. [39, 40, 41]

PesynbTtatel pa3paboTku, ONbITHOM 3KCnnyaTauMmM W COBEPLUEHCTBOBAHUS
TexHonorm CHKB gns neineyronbHbix TOC no3sonunu:

Ob6ecneunTb ahPEKTUBHOCTb OUMCTKM ObIMOBbIX ra30B OT OKCnAoB a3oTa Ao 60 %
B LUMPOKOM MHTEpBarne napoBbIX HArpy3oK KoTna.

OnTuMM3MpoBaTb TEXHOSOMMYECKYHD CXEMY YCTaHOBKW, KOTopas MOXeT ObiTb
Mcnonb3oBaHa Npu NPoekTupoBaHun yctaHoBok CHKB ansa 6onbluMHCTBa TMNOB KOTMOB.

CnpoektupoBaTtb 1 onpoboBaTb HECKOSIbKO TUMOB KOHCTPYKLMIA YCTPOWCTB AN
pasgayvM BOCCTAHOBUTENbHOM CMECW B ONTUManbHOW TemnepaTtypHou 3o0He (900 —
1100°C), obecneumnBatoLmnx 3agaHHOe pacnpeneneHne peareHTa no Ce4YEHuio.

Onpenenntb 3KOHOMUYECKME nokasaTenn u yaenbHble 3atpaTtbl yctaHoBkn CHKB
npun UX peanuaaumm Ha eNCTBYOLNX MNblfieyronbHbIX KoTnax (Tabnuua 2.16)
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Tabnuua 2.16 —3KoOHOMMYECKME NoKasaTenu n yaenbHble 3atpatbl ycTaHoBkm CHKB
Npv UX peanusaunn Ha AEeNCTBYIOLLUMX NbINEYronbHbIX KOTRax

YAenbHble Bpewms, [lononHuTenbHble
CokpalueHue KanutanbHble Heobxoagumoe ans SKCHITYATALMOHHBIE
BblibpocoB NOx, % 3artparThl, BHeApeHUs yarall
3artpaTbl, kon./kBT-y
py6./kBT MEPONPUATUS, MEC.
min max min max min max min max
30 70 900 1500 12 15 6,6 9,0

PykoBoacTByACb NOTPEBHOCTAMM MMNOPTO3aMELLEHNST N Y4MTbIBas 4OCTAaTOYHO
BbICOKMI YpPOBEHb OTEYECTBEHHbIX pa3paboTok yctaHoBok CHKB, uenecoobpasHo
CKOHLIEHTPUPOBATb PECYPChI HA UX Pa3BUTMM U BHegpeHun Ha TOC.

2.6.9 Koten c KonbLeBOW TOMNKOM

AnuTenbHbIM oNbIT ycnewHon padoTel kotna E-820 ¢ konbueBon Tonkon Ha HoBo-
UpkyTtckon TOL, n npopaboTtkm npodunsa kotnos ans 6nokoe 330 MBT Ha Gypbix u
KaMeHHbIX Yrisix NOATBEPXKAatT BO3MOXHOCTb 3(PEeKTUBHOIO NCNONb30BaHUSA KOTIIOB C
KOMbLEBbIMX TOMKaMW Kak A1 CTPOUTENbCTBA HOBbIX CTAHUWUI, TaK MU ANs 3aMeLleHns
OTpaboTaBLUMX KPYMHbIX 3HEProbMOKOB C YCTAHOBKOW WX B CYLLECTBYHOLMX SYerKax
rmaBHOro kopnyca. [lpy 3TOM MOLWHOCTb ¥ NapamMeTpbl Napa HOBOro 6roka MoryT 6bITb
COXPaHeHbl UMK CyLLLEeCTBEHHO NOBbILWEHDbI [42, 43, 44].

B KonbLEeBOW TOMKe OTCYTCTBYET akTUBHOE KacaHue dhakerioM BHYTPEHHEro n
Hapy>XHOro akpaHoB. [1pn 3aToM obecneynBaeTca yCTOMYMBOE 3axuraHue Tonnuea 6e3
BMAMMOWN cenapauun HEBOCMNIAMEHUBLLMXCS YacTUL, B XONOAHYH BOPOHKY.

BbInonHeHHbIe COBMECTHO ¢ [ogonbCkMm MalmnHOCTponUTeENbHbIM 3aBoaoM (310O)
npopaboTkn Npoduns MOLUHbIX KOTSIOB C KOSbLEBOW TOMKOW MOKa3biBalOT, YTO WX
3aBOACKOE M3rOTOBMEHWE He BbI3blBAET MNPUHUMMMANBHBIX KOHCTPYKTOPCKUX U
TEXHOMNOMMYECKNX CITIOXXHOCTEMN.

[MpuMeHeHne KonbUeBbIX TOMOK MPU CO34aHUM KOTMOB KPYMHbIX 3HEpProbrokoB
No3BONSET:

—  YMeHbWNTb BbICOTY KOoTNnoB Ha 30-40 %;

—  CHU3UTb UX METanoeMKoCTb N cTouMocTb 40 10 %;

— obecneynTb 6ecLUnakoBOYHOE M BbICOKOSKOHOMUYHOE CXXUraHUe LUNakytoLwmx
KaMeHHbIX 1 BypbIX yrneu;

—  yMeHbwnTb BbIGpoChl NOx 3a cYeT TEXHOMOMMYECKNX METOLOB CXUraHUsa Ao
30 %.

Koten E-820 ¢ konbLeBOW TOMKOW yCTaHOBIIEH U ycrelwHo paboTaeT B TeveHne
15 net Ha HoBo-WpkyTckon TOLL:

Myck koTna — 1998 r.

O6waga HapaboTka koTna Ha 1.04.2016 — okono 54 TbiC. Yacos.

MakcumanbHas HapaboTka KoTna B OTONUTENbHbIM nepuog — 6onee 4100 yacos.

MakcumanbHasn HenpepbiBHaa paboTa koTna — 2405 yacos.
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PucyHok 2.22 — Cxema KoTra € KOMnbLeBOW TONKOW

LLlecTHaguaTuNeTHUN ONbIT AKCNyaTaumm n HEOAHOKPaTHbIE UCMNbITaHMsA kKoTna E-
820 ¢ KkOnbLEBOW TOMKOM NPWU CXWUraHuM Lnakyrwmnx Oypbix yrnen NOATBepXaaloT
BbICOKY 3(p(PEKTUBHOCTb, HAAEXHOCTb M 9KOMOrMYHOCTb KOTNa:

KA kotna 93-93,8 %.

Huskun TemnepaTypHbln ypoBeHb B d4pe Qakena W BBepxy TOMKW,
obecneunBaroLLmMii NpakTU4eckn 6GecLunakoBOYHbIA pPeXxnm paboTbl TOMNKA WU LUMPMO-
KOHBEKTUBHbIX NOBEPXHOCTEN HarpeBsa.

OocturHyTtble BbiGpocbl NOx Ha ypoBHe 350-400 mr/HM® MoryT ObiTb
AOMOMNHUTENBHO CHWXXEHbI TEXHONOrMYEeCKUMU MeToAaMM.

CyLiecTByOLMNIA TEXHUYECKUA MUHUMYM Harpy3okK 0,6Dwom MOXET ObITb CHUXKEH A0
(0,4-0,5)Drom Npy ycTaHOBKE Ha NOAO0BHbLIX KOTNax BOCbMU MefNbHUL, NPSAMOro BAyBaHWS.

TennoBocnpuaTne 3KpaHOB B KonbueBon Tonke Ha 15-20 % Bbiwe, 4Yem B
0ObIYHbIX TONKaXx.

KoTen nerko ynpaensieM Kak B CTaLUMOHAPHbIX, Tak U B NEPEXOAHbIX peXnmax.
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2.6.10 PykaBHble punbTpbl ANs OYMCTKM AbIMOBbLIX ra3oB.

MpuHUMN paboTbl pyKaBHbIX (OUMABTPOB 3aknoyaeTcs B unbTpaumnmn 3anblfieHHbIX
rasoB 4yepes MOPUCTYIO Neperopoaky M3 uUbTPOBaNbHOM TKaHW, U3rOTOBFIEHHOW W3
TOHKMX HUTEen anameTtpom 100 — 300 MKMm.

Mpn omnbTpaunmn Yyepes NOPUCTLIM MaTepuarn TBepable 4YacTuubl C JUMaMETPOM,
NpeBbILWALLMM AnameTp CKBO3HbIX MOpP 3TOro MaTepuana, 3adepXuBaloTCa Ha ero
NoOBEPXHOCTN, 06pasys Cron yrnoBneHHbIX YacTuy,. B ganbHenwem, dovnbTpauus rasos
NPOMCXOOMT M Yepes ITOT CIoMr, KOTOPbIA MOXET 3aepXnBatb 6onee Menkme Yyactuupl.

YNoBNeHHbIe YacTuLbl Nepuoanyeckn yaansaTcs C MOBEPXHOCTU (OUMbTPYIOLLETO
mMaTepuana npoayBKOM 4epes3 3TOT maTepuan B 0OpaTHOM HaMpaBfiE€HUN OYMLLEHHbIX
ObIMOBbIX ra3oB UMW NyTeM MeXaHW4eCcKoro BO3OeWCTBUSA Ha CIioM yOaapHOW BOJSHbI
BO34yXa OT cCreuuanbHOro WMMMYMAbCHOrO MCTOYHUKA. COOTBETCTBEHHO MO Crnocoby
yaaneHusa nbineBoro cros, pykaBHble (PuUnbTpbl pa3gensoT Ha unbTpbl ¢ obpaTHOM
npogyskon (PPO) u dunbTpbl ¢ umnynbcHon pereHepauven (PPUP). B ®PO no
cpaBHeHuto ¢ PPUP meHbLue 3aTpaTbl Ha 060opyAOBaHUE CcUCTEMbI NMPOAYBKU U pyKaBsa.
OpHako rabaputbl omnbTpoB ®PO npn o4ncTke 0AMHAKOBbLIX 0OBbEMOB 3arpsi3HEHHbIX
rasoB 3Ha4MTENbLHO npeBocxoaaT rabaputel ®PUP. lNoatomy B 3HepreTuke, rge
TpebyeTca ounctka GonblmMx 06bEMOB AbIMOBbLIX ra30B, Kak MpaBUIio, NPUMEHSATCA
OPUP (pucyHok 2.23) [25].

YCTPONCTBO M NPUHLMN OENCTBUS OOHOM Kamepbl (CEeKLMM) pyKaBHOro dunbTpa
nokasaHbl Ha pucyHke 2.24. PuUnNbTP BLINOMHAETCA B MHOMOKaMepHOM MWCMOSHEHUMN.
Yuncno pykaBoB B OQHOM Kamepe MOXeT COCTaBMsATb OT HECKONbkMx aecsatkoB Ao 100 u
bonee. B npegcraBneHHON KOHCTPYKUWMW CEKLMU PyKaBHOrO hunbTpa ObIMOBLIE rasbl
NPOXOASAT CHU3Y BHYTPb PYKaBOB, OCaXAeHue 4acTul Nbin NPOUCXOOUT Ha BHELUHEN
NOBEPXHOCTU CTEHKM pykaBa. [lpn pereHepaumm ogHa 13 Kamep C MOMOLLbBIO KranaHa
MOXET OTKNIOYaTbCH OT NoJayvv AbIMOBbIX ra30B.

OtgenuBasacs nbinNb nagaeT B NbiNecOOpPHUK, HAXOASAWMNCS NO4 pykaBamu, U
TPaHCNOPTUPYETCS C NMOMOLLbIO CUCTEMBI NblNeyAaneHus K MeCTy CKnagnpoBaHns Nbifn.
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PucyHok 2.24 — YCTpOMCTBO 04HOM KaMepbl pyKaBHOIO omnbTpa

MpenmyliectBaMn  pyKaBHbIX  OUABTPOB MO  CPaBHEHU C  OpYyrMmu
30510yIOBUTENAMU SABMSIETCSH BbICOKAs CTENEHb OYUCTKN ObIMOBbLIX ra30B (KOHLEHTpauus
30/bl Ha BbIXOJEe COBPEMEHHbIX pyKaBHbIX (OUNbTPOB He npeBbiwaeT 10-20 Mr/HM3) 1
HEe3aBUCUMOCTb  9(PPEKTUBHOCTU  OYUCTKM  OT  YOENbHOrO0  3MEKTPUYECKOro
COMpPOTUBIIEHUS yNaBNMBaEMON 301bl.

K ux HegocTtatkaM OTHOCUTCS BbICOKME 3KCMSlyaTauMOHHble 3aTtpaTbl U
NoBbILLIEHHOE rMapaBnuyeckoe conpotueneHune (oo 2000 MMa).
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HecmoTps Ha BbllenepeyvmcnenHble HeaoCTaTKu, pyKaBHble (OUnbTpbl ABMASOTCA
OCHOBHbIM TUMOM 30J10YNOBUTENEN, MPUMEHSAEMbIX B 3apyDEXHbIX pas3BUTbIX CTpaHax Ha
TOC, obecneumBas KOHLUEHTpPaAUMIO TBEPAbIX YacTuLl Ha Bbixode u3 annapata go 10
Mr/m3..

B Poccun pykaBHble unbTpbl ycTaHoBMEHbl Ha AByx T3C, cxurawwmx
akmbactysckum yronb: Ha PedpTuHckon MP3C n Omckon TAOU-5. Ha PedtuHckon NP3C
AN OYMCTKM ObIMOBbIX rasoB aHeprobnokoB Ne4 m Ne5 mowHocteto 300 MBT
NPUMEHSATCA ABa pyKaBHbIX PunbTpa ompMbl «AnbCTOM», a Ha 6noke Ne7 MOLLHOCThIO
500 MBT wucnonb3dyetcs OAWH pykaBHbI unbTp dupmbl «Knang bepremaHH».
PykaBHbIN omnbTp onpMbl «JTtoxp OPUnbTp». YCTAHOBIEH Ha KOTNE MOLLHOCTLI0 150 MBT
Owmckon TOL-5.

OnbIT NPUMEHEHNST pyKaBHbIX PUNbTPOB AN YNaBnNMBaHUA BbICOKOOMHOW 30f1bl
BbICOKO30JIbHbIX 3KMOACTY3CKUX yrnen npefcraBnsieT 0cobbli UHTEPEC AN POCCUMCKUX
TOC 1 MOXeT B nepcnektuBe SBMATbCA OCHOBaHMEM [Af1 BKOYEHUA OaHHbIX
3onoyrnosutenen B cnpasoyHuk HOT kak HAT.

B tabnuue 2.17 npuBedeHbl JaHHble MO KanuTasnbHbIM M 3KCMnyaTauMOHHbIM
3aTpartam Ha pykaBHble PUIbTPbI.

Tabnuua 2.17 — KanuTtanbHble 1 3KcnnyaTauMoHHble 3aTpaTbl HA pykaBHble UnbTPbI

Bpewms, Heobxogmmoe ans
BHeApPEeHUs1 MeponpuUaTUs,
Mec.
min max min max min max

1700 2800 12 18 9,6 13,8

OKcnnyaTaunoHHble
3aTpatbl, Kon./kBT 4

YoenbHble KanutanbHble
3artparhl, py6/kBT

Y Hac B cTpaHe 6bin pa3paboTaH TMNOpa3MepPHbI paa PyKaBHbIX UNbTPOB 411
yronbHbix TAC (c npamon n obpaTHon npogyekon). OgHako, pykaBHble punbTpbl Ha TOC
P® 0o HegaBHero BpeMeHu He ycTaHaBnmMBarmcehb.

Poccunckme pmpmbl MMEOT ONbIT pa3paboTku M NOCTABOK PyKaBHbIX (OUbTPOB B
MeTannyprmyeckon, LLeMeHTHOW, XMMUYECKON U OpYrUX OTpacnax MpPOMbIWSIEHHOCTH.
MHuummpoBaHue paboT N0 COBEPLUEHCTBOBAHUIO W  MPaKTU4ECKOMY OCBOEHUIO
0TeYeCTBEHHOro NPOM3BOACTBA ANA BHeAPEHUS pyKaBHbIX punbTpoB Ha TAC asnseTtca
nepcnekTUBHOM 3aga4ven.

2.6.11 HuskotemnepatypHoe BUXpeBOe CXUraHue yrns

HuskoTemnepatypHasa BuxpeBas (HTB) TexHonorns cxuraHns — oteqecTBeHHas
pa3paboTka. B ocHoBy HTB-TexHonormm 3anoXeHo CTyneH4yaTO-BUXPEBOE CXUraHue
rpybopasmonoToro Tonnmea B YCNOBUSX MHOIOKPATHOWM LIMPKYNSALMA YacTUL, B KaMepPHOWN
TOnKe.

maBHble npeumywectea HTB-texHonormn: crabunbHoe BOCNNaMeHeHue
HU3KOCOPTHbLIX  TOMMAMB, OTCYTCTBME  LUNAKOBaHUS MOBEPXHOCTEM HarpeBa W
CpaBHUTESIbHO HU3KNUIN YPOBEHb BpeaHbIX BbIOPOCOB.

B oTnnyne oT TpaaMUMOHHOW TEXHOMOMMN MNbINIEBOrO CXUraHUA B NPSMOTOYHOM
dakene ([N®P), roe ocHoBHasA YacTb Tonnmea (8o 92-96%) cropaeT B Tak Ha3blBaeMon
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«30He akTMBHOro ropeHusa» (3Al), pacnonoXxeHHon BOAM3WM rOpPenok U 3aHMMaroLEN
OTHOCUTENbHO Hebornblwon obbem kamepHoun Tonku, B HTB-Tonke B 3AlT BOBReYeHo
3Ha4MTenbHO BGonbllee NPOCTPAHCTBO (B TOM 4YMCle BECb OOBbEM TOMOYHOW BOPOHKMN).
Moatomy TennoBoe HanpseHne obvema 3AlT B HTB-Tonke npu paBHOM MOLLHOCTU
koTnos B 1,5—2 pasa Hmxe. OTO NO3BONAET CHU3UTb MakKCUMasnbHylO TemnepaTypy B
Buxpeson Tonke (npumepHo Ha 100-300 °C n 3a cyeT aKTUBHOrO nepemeLunBaHuA
BbIpOBHATL Temnepatypy B 3Al. [lNpu atom TennoBaa adpdektnBHocTb HTB-TOnKn
BO3pacTaeT 3a CYET CHWKEHUS 3arpa3HeHns MOBEepXHOCTeW HarpeBa W YCUIEHUs
KOHBEKTUBHOIO TennoobmeHa, 4yTO naet BO3MOXHOCTb yBENMUYUTb
naponpoun3soauTenbHOCTb KoTna Ha 15—20%.

[MOHMXEHHbLIN  ypOBEHb  TemnepaTyp, CTyneH4yaTbll BBOJ  OKUCIUTENS,
MHOIOKpaTHas LMPKYNAUMA TOpsWNUX YacTuy u yrpybneHue rpaHyrioMeTpuyeckoro
cocTaBa 3051bl B COBOKYMHOCTU OGecneymBaroT ynydlweHHble nokasaTenn BUXPEBbIX
TONOK Nno BpeaHbIM Bbibpocam (okcugam asota NOx un guokeungy cepbl SO2) 1 noBbiwaoT
3hbpekTMBHOCTL paboTbl 30/10ynaBnuBatoLLero 06opyaoBaHUS.

CHwmxeHune reHepaumm NOx B HTB-Tonke cBsi3aHO ¢ OCOOEHHOCTAMM TOMOYHOrO
npouecca: HU3KMM ypoBHeM Temnepatyp B Al n cTyneH4YaTbiM NOABOAOM OKUCNUTENS
K Tonnmey. MakcumanbsHasa Temnepartypa npoaykToB cropaHusa B HTB-Tonke 3aBucut ot
MapkuM TOMnMBa, CUCTEMbI MbINENPUrOTOBIIEHUS, OCOBEHHOCTEN  KOHCTPYKLMU
ropesioMHO-COMMOBbLIX YCTPOMCTB M pexumma CXUraHusa Tonnuea W, Hanpumep, AO5s
BbICOKOBMaXxHbIX Tonnme He npesBbiwaeT 1050—-1200 °C. B aTom nHTEpBarne temnepaTyp
obpasytotca B OCHOBHOM «TonnmBHble» NOx, a KonuyectBo «BO34yLWHbIX» NOx
HUYTOXHO Mano. KoadduumeHT m3bbiTka Bo3gyxa B ropenkax npu HTB-cxuraHum
3aBMCUT OT MapKui TonnuBa W, Kak npasuno, He npesbiwaeT 0,8-0,9. B pesynbraTte
yaaeTcs cHu3uTb Bblibpockl NOx Ha 30—70% no cpaBHeHUIo ¢ TexHonornen MNao.

Huskuin yposeHb TemnepaTyp B HTB-Tonke nossonset cea3ate SO2 OCHOBHbIMU
okcugamn (B ocHoBHOM CaO) MuHepanbHOW 4YacTu TonnmBa. OTOMY CnocobeTByeT
yBenuyeHne BpeMeHn npebbiBaHMs CBA3bIBAOLMX KOMMOHEHTOB B BUXPEBOW 30HE, a
TaKke MeHbllas OnmaBfeHHOCTb (M Bonbliasi NOBEPXHOCTb pearnpoBaHUs) 4acTul
3onbl. lNMpumeHeHne HTB-TexHonormn nosbiwaeT cBadbiBaHne SO2 Ha 20-50% (B
3aBMCUMOCTU OT MapKu TOMnvBa) Mo cpaBHeHUO C TexHonoruen MNP, Kpome Toro,
YCIOBUSI BUXPEBOW TOMKM NO3BONSAT 3(PEKTMBHO NCMOMb30BaTh pasfnnyHble COpOEHTHI
Ha ocHoBe CaO.

YKpynHeHne nomona Ttonnuea npu HTB-cxuraHun npuvBOAUT K YKPYMHEHWUIO
nety4yen 305bl YHOCA, YTO MOBbIWAET 3PAEKTUBHOCTM paboTbl 30M0yNaBNMBaOLLMX
YCTaAHOBOK, KaK LIMKMOHHOIO TUNa, Tak U 9NeKTpoubTPOB.

HTB-tonka ob6ecneynBaeT BbICOKYH0 YCTOMYMBOCTb BOCMSITAMEHEHUS, 4TO
0COBEHHO aKTyarnbHO MpU CXUraHUN HU3KOCOPTHBLIX TONANB. HECMOTPSA Ha MOHWXKEHHbIV
YypOBEHb TeMnepaTyp, MHOrokpaTHast LIMPKYNsLUms ropsaLmMx KOKCOBbIX YacTuL, TONnmBea u
CcTyneH4aTbI noaso Bo3ayxa B 3AlT ctabunmsnpytoT BocnnameHeHne n obecrneynsaroT
BblropaHue Tonnmea. BaxkHyto posib Npu 3TOM UrpaeT KOHCTPYKLUUS FOperio4HO-COMMoBbIX
YCTPONCTB W a’3poguHamMumyeckue npuembl, obecneymarolime B3aMMoaencTene
ropenoydHbiX K connoBbiXx MOTOKOB. HTB-Tonka nossonsetr adpdekTUBHO CXuratb
HWU3KOCOPTHbLIE TonnmBa 6e3 MCNoNb30BaHUA «MNOLCBETKM» MblfieyrofibHOro dakena
rasom 1 MasyToM.
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HTB-cxxuraHne npakTn4ecky NorHOCTLIO UCKNI0YaeT LWakoBaHMe NoBEepPXHOCTEN
Harpesa 1 NoBbIIAET HAAEXHOCTb paboTbl KOoTNa.

MpymeHeHve HTB-TexHonoruun nossonser ynpocTUTb cucrtemy
NbINenpuUroToBneHns, yBENUYUTD ee NPOV3BOAMTENBHOCTD, obecneunTb
B3pblBOOE30MAaCHOCTb, CHMU3WUTb 3aTpaTbl Ha MOArOTOBKY TOMMMBA K CXUraHuio,
YBENMMYNTb CPOK CNYXObl paaMosribHOro 06opya0BaHUS.

HTB-TexHonornsa cxuraHms anpobupoBaHa Ha LUMPOKOW raMmme TBepAblX TOMNS1B,
BKMtoYasa Oypble M KameHHble yrnu. Cpeau nocnefHuMx YCNELWHO peanv30BaHHbIX
NPOEKTOB MOXHO OTMETUTb MogepHu3auuto (B 2008 r.) kotna BK3-210 Ha Kuposckomn
TOU-4 (anpobupoBaHa TEXHOMOrMSE MHOFOTOMSIMBHOMO KOTNA) W TeXHU4Yeckoe
nepesoopyxeHue (B 2013 r.) kotna 1-49, Bxoasiero B coctaB aHeprobrioka 500 MBT Ha
Haszaposckon MP3C.

2.6.12 YcTaHOBKM a30TOOYMUCTKU MO TEXHONOrMu cerieKTUBHOIo
KaTanuntnyeckoro socctaHoBneHus (CKB)

TexHonorns CenekTUBHOIO KaTanMTUYECKOro BOCCTAHOBIIEHMSI OKCMOOB asoTa
peanusyeTcs npu TemnepaType ounwaemblx rasos 300-450°C B cneyunanbHOM
KaTanuTU4YeCckoM peakTope C NPUMEHEHNEM B KAYECTBE peareHTa ammMmmnaka, amMmnayHom
BoAbl unn kapbamuga. MNMpuHuunuaneHas cxema yctaHoBku CKB ¢ mcnonb3oBaHuem
CXKWXKXEHHOro ammMmaka npmBeaeHa Ha puc.2.25.

OTxoasaWmi ras

1 1
1 I
1 I
! Curnan nol
FT
O NOx Ha (:) PeakTop
CwurHan noj BXoae CKB
pacxony L
AbIMOBOTO
rasa
ncnapuTens
Paz6. Bos, e
- O OunLleHHbIN ra3
BozpgyxonyBka CurHan no R
NOx Ha

Bbixoae

PucyHok 2.25 — Cxema yctaHoBkn CKB ¢ npumeHeHnem ammmnaka

OcHOBHbIM anemeHToM ycTaHoBkM CKB sBRSOTCA KatanuTUYeckue 31IEMEHTHI,
COCTOSILLME N3 HOCUTENS N HAHECEHHOMO Ha ero MOBEPXHOCTb UM BKIHOYEHHOIO B COCTaB
KaTtanusaTopa Ha OCHOBE OKCMAOB TUTaHa, BaHaaus u Borbdpama (MonmbaeHa).

Ana o4ncTkn rasoB nbineyrosibHbIX TOC MOryT NpUMEHATBCA pasnuyHble TUrbl
KaTann3aTopoB.

OcHoBHbIMUK NpenmyLlecTBaMmu TexHonorn CKB no cpaBHEHUIO C TexHosormemn
CHKB asnstoTcs:

- 6bonee Bbicokad, A0 90%, ahpeKTMBHOCTb a30TOOUNCTKY;

- HU3KWIA YPOBEHb NPOCKOKa ammunaka Yepes YyCTaHoBKY, < 5 Mr/HMm3;
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- bonee Hu3KMe yaernbHble 3KCMNNyaTauWMOHHble 3aTpaTbl Ha peareHTbl U nap
COBCTBEHHbIX HYXA;

- BO3MOXHOCTb 06ecneyeHuns 3afaHHON CTENEHN OYNCTKN ra30B OT OKCMAOB a3oTa
HEe3aBMCMMO OT U3MEHEHNS HAarpy3Kku KoTna n kayecta CXUraeMoro yris;

Hepoctatkamu yctaHoBok CKB aBnstoTca:

- BbICOKME yaenbHble KanuTanbHble 3atpatsl 4500 + 7500 py6./kBT;

- HeOBXOOMMOCTb NEPUOANYECKON 3aMeHbl KaTannsaTopa,;

- CNOXHOCTb pasMeLleHUs peakTopa B siYenKke KoTra Mpu PEKOHCTPYKUUK
KOTeNbHOro arperara;

- 6onbLlon 06 bEM CTPOUTENBHO-MOHTaXHbIX PabOoT NPU COOPYKEHUN YCTAHOBKN.

OnbiT npumeHeHns TexHonormn CKB B aHepreTtnke Poccun orpaHuyeH AByms
yCTaHOBKaMu CKB, aKcnnyaTupyembiMn Ha ra3omasyTHbIX KoTnax
npounssogutensHocTblo 500 T/4 TOU-27 MocaHepro ¢ 1997 r. OnbiTa akcnnyaTauuu
yctaHoBok CKB Ha nblneyronbHbIX KOTnax B Poccun Her.
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Pazgen 3 lMNpou3BoaCTBO 3HEPrnM NpU CXKUraHUM ra3oobpasHbIX

TOoNJIUB
B Tabnuue 3.1 npeacTtBneHa CTPyKTypa TEHEpPUPYIOWMX  MOLLHOCTEN
rasomasyTHbix TOC Poccun (UeHTpanmn3oBaHHOW 30HbI 3HEProcHabXeHusa) Ha

01.01.2016.

Tabnmua 3.1 — CTpykTypa reHepupylowmx MoLjHocTeN rasomasdyTHbeix TOC Poccun
(ueHTpanusoBaHHas 30Ha aHeprocHabxeHus) Ha 01.01.2016.

Kon- (a3 + xunakoe TonNmMBO
YcTaHoBneHHas
MOLLHOCTb, MBT BO, YcTaHoOBNEeHHasA MOLLIHOCTb, Kon-Bo,
en. MBT en.

TIC, BCcero 161285,9 2249 [105598,1 1510
MCY 24 MlMa 44103,0 120 31414,0 83
MNCY 13 Mla 70670,6 680 40637,3 403
NMnCY 9 Mlla wn22626,8 985 9661,3 560
MeHee
nry 17648,0 74 17648,0 74
rmy 5896,2 226 5896,2 226
Mpoune* 341,2 164 341,2 164
K3C, Bcero 71014,7 536 45616,0 382
MCY 24 MlMa 38079,0 96 26110,0 62
MNCY 13 Mla 20123,3 107 9688,3 50
MNCYy 9 Mlla wnl3792,0 87 797,3 24
MeHee
nry 6614,0 18 6614,0 18
rmy 2105,2 85 2105,2 85
Mpoune 301,2 143 301,2 143
T3, Bcero 90271,1 1713 159982,0 1128
MNCY 24 Mla 6024,0 24 5304,0 21
MNCY 13 Mla 50547,3 573 30949,0 353
NnCy 9 Mrlla wn|18834,8 898 8864,0 536
MeHee
nry 11034,0 56 11034,0 56
rmy 3791,0 141 3791,0 141
Mpoune 40,0 21 40,0 21
MpumeyaHue — *Tpoune — gmseneHble reHepatopbl (3C), razonopHesble arperathl ([T1A),
netangepreHepatopsl (AFA), BUD un gp.

3.1 OnucaHme TeXHONOrM4YeCKUX npoueccos

Ha rasoTtypbuHHbix TOC pabounm Tenom sBMASAOTCA BbICOKOTEMMNEPATYPHbIE
NPOAYKTbl CropaHus nog gasneHnem. [Ang ero nony4yeHuns B ra3oTypOuHHbIX yCTaHOBKax
(F'TY) npupoaHbIv ra3 cxxmraeTcs B KaMepax CropaHusi, Kyda Takke nogaetcs Bo3ayx u3
komnpeccopa (pucyHok 3.1). [lanee paboyee Teno NocTynaeT B ra3oByk TypbuHy, rae
ero aHeprusa npeobpasyeTcsa B KUHETUYECKYIO aHepruto poTtopa MY, ncnonb3yemyto ans
npuBoda BO3QYLLUHOrO KOMMpeccopa W anekTporeHepatopa. Jdnektpudeckun K
coBpemeHHbIX ['TY gocturaet 36-39,5 %. [45].
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PucyHok 3.1 — lNpuHumnuansHas cxema 'Y

Temnepatypa otxoasawmx u3 ['TY rasoB goctatoyHo BbicOKa. [MoaTomy B psage
cnyyaeB MX MUCMNOMb3YKT AN OTNyCcKa TEMSIOBOW SHEPrnn BHELLHEMY NoTpedbuTento B
BMOEe ropsaAverd BOAbl WM napa, nofyvaemblX B CrneumanbHblX ra3o-BOASHbIX
TennoobMeHHnKax (nogorpesartensx). Takne anekTpoctaHummn HasbiBatotea 'TY-TOL n
NMEIT KOI(PPULMEHT NONe3Horo ucnonb3oBaHus Ttennotbl Tonnmea (KUT) go 85 %
(pucyHok 3.2).

Motepu 14%

h

Koren- [
e | _____ 53% Tenno

[ —

33%
SNeKTpo3Heprusa

100%
Tonnuso

PucyHok 3.2 — Cxema I'TY-T3L,

MaporasoBble  KOHAEHCAUWOHHble TAC  KOMMMEKTYTCH  naporasoBbiMU
yctaHoBkamu (MIY), koTopble npeactaBnaoT koMbuHaumo 'TY n MNTY, yTto nossonser
o6ecneynTb BbICOKY 9KOHOMUYHOCTb U 3h(PeKTUBHOCTL € anekTpudeckum K4 oo 58 %
1 Bblwe (PUCyHoK 3.3).
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PucyHok 3.3 — lNpuHumnmanbHas cxema naporasoBoun YCTaHOBKM
(K — komnpeccop; KC — kamepa cropanus; I'T — rasoBas TypbuHa; I — anektporeHepartop; KY — koten-
ytunusatop; MNT — napoBas TypbuHa; K — koHgeHcaTop; NH — nutatenkbHbIi Hacoc)

Ewe 6onblien apdpektnBHocTb umetoT MNINY-T3L, Ha KOTOpbIX 3a cYeT BbipaboTkM
AOMONHUTENBHO TENSIOBOW 3HEepPrMn KoadMUMEHT MCNONb30BaHWA Tenna Tonnvea
pocturaet 84-84 % (pucyHok. 3.4).

MNMaposasa 6uHa
Motepu 15% o i

B 1%
Koren- i AnekTpoaHeprua

yTunu3artop

rasoBsan OuHa 4
e |
=1 "-.

* 33%
AnexkTposHeprus

100% PanoHHan
CUCTEeMa OTOMNJIeHUA

Tonnuso

PucyHok 3.4 — MNpuHumnmnansHaga cxema MNIry-1ay,

Mo cBoen CTPyKType TEenmnoBble 3MeKTPOCTaHUUM AenaTtca Ha 6rodHble u C
nonepeYHbIMN CBA3SIMM.

[[@a3006pasHble TOnnMBa nogatwTca Ha TAC no rasoBbiM Tpybonposoaam
(ra3onpoBogam) 13 rasoBbIX CKBaXXMH NMOO M3 rasoBbiX XpaHunuw,. NpupoaHbii ras s
Pa3nMyYHbIX CKBaXWH pasnuyaeTtcs no kadectBy. OumcTka rasa npomcxoguT Ha MecTe
[006bI4n ANst CHUXEHUsS NpobnemM TpaHCNopTMPOBKKM Mo Tpybonposogam.
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B 3HepreTuMyeckuMx ycTaHOBKax MOXHO WCMOMb30BaTb Uenbin psg rasoB. Ecnu
AaBrneHne B nuTawLlem TpybonpoBoae NpeBbILAET HYXKHYK BENIMYUHY OaBieHUst Ha
BXOJ€E B 9HEpreTu4eckmne yCTaHoBKU, HY>KHO MPOBECTM LEKOMMNPECCUIO ra3a. ATo 06bIYHO
NPOMCXO4MT B OOMOMHUTENBHOM TypbuHe Ons BO3BpaTa HEKOTOPOW 4acTu JHepruwm,
MCNONb30BaHHOM ANnA  ero coxatus. 3atem ras3 nogaetca no Tpybam Ha
TONNIMBOCKMIatoLLy0 SHEPreTUYECKYHO YCTaHOBKY.

B rasoBbIx TypbuHax ansa NpsMoro CXUraHmsa UCnosib3yrTCS TONbKO OYULLEHHbIE
rasol. [lpM 3TOM Takke HYXHO MNPOBECTU LEKOMMPECCU0 NPUPOOHOro rasa, ecnm
AaBneHve B TpybonpoBoae NpeBbILWAET HY)XHOE AaBNeHNe Ha BXo4e ra3oBon TypOUHbI.
AgnabaTtnyeckoe — oxnaxaeHue — OEeKOMMPEecCUpOBaHHOMO  rasa  MoxeT  6bITb
MCNONb30BaHO AN OXNaXAeHUs BO3[yxa, MOCTynarwLllero Ha KOMMpPeccop rasoBow
TYPOUHbI.

MazoobpasHoe Tonnmeo ana MY, noctynawuiee npu gaBneHnn Hmke paboyero,
OOJDKHO MPOWTU KOMMpPEeccuto (cxatne) OO0 LOCTMXKEHUST HEeoOXOAMMOW BENUYMHbI
AaBneHNst Ha BXOA4E KaMepbl CrOpaHUs KOHKPETHOW ra3oBON TYpOUHbI.

TpaHcnopTnpoBka npupodHoro rasa Ha T3C  ocywectBngetrca Mo
MarucTpanbHbIM ra3onpoBogamMm nocre npenBaputenbHon o06paboTkM Ha rasoBbIX
3aBogax. ObpaboTka rasa nepen ero A4OCTaBKOW BKMOYaEeT B cebs:

—  OYUCTKY rasa oT MexaHU4eCcKnx Npumecen;

— rnyboKyl0 OYMCTKY OT CEPHUCTbIX COEAMHEHUN (OOMYyCTMMOE OCTaTO4YHOe
conepxaHue H2S He Gonee 0,02 r/m3, unun 0, 0013 %);

— M3BfEeYEeHMe M3 rasa BbICLUMX YrNeBOAOpPOAoB (B OCHOBHOM, MponaHa wu
ByTaHa), NCNoNb3yeMbIX Kak TONSIMBO (CKMKEHHbIN ras);

— OCylleHue rasa;

— opopusauuio rasa (NpuaaHue 3anaxa, NO3BONAKLWEro O0bHapyXmBaTb
NPUCYTCTBUE rasa B BO3ayxe).

a3, npowegwunn obpaboTky U noctynarowmi no razonposogy Ha TAC, umeer
HU3KYIO BNAXXHOCTb M COAEPKaHWNe BbICLLUMX YINEeBOAOPOA0B U NPAKTUYECKN HE COOEPXKUT
cepbl. MNMogaya rasza Ha TOC ocywecTBNgeTcsa C MNOMOLLBI rasonepekavymBaroLLmx
CTaHuMM nNO MarucTpanbHbiM rasonpoBogaM nog [AaeneHvem. [asonpoBoabl
obopyaylTCa CcurHanu3aumen MakCUManbHOr0 UM MUHMMAnbHOrO [OaBfEHWA rasa,
NPOBEPKN NCNPABHOCTU KOTOPOW NPOBOAATCS He pexe 1 pa3a B Mecsu,.

Ha anektpoctaHuusax, paboTalowmx Ha rase, Ao/mKeH ObiTb npegycMOTpeH
rasoperynatopHbin NyHKT (FPI1), Nnpon3BoaMTENbHOCTL KOTOPOro pacCYUTbIBAETCA Ha
MaKcMMarbHbIN pacxop rasa Bcemu pabodnmm kotnamu. Npoknagka Bcex ra3onpoBoAOB
B npegenax Pl n 0o KOTNOB BbLINOSHAETCA HA3€MHOW, NPUYEM Ha rasonpoBoAax
OOIMKHa MPUMEHATLCS TONbKO cTanbHasi apmatypa. [[asonposoabl Pl1, B ToM 4ucne
HapyXHble BXOAHble, Ha AuHe He MeHee 20 M JOMKHblI  ObITb  MOKPbITHI
3BYKOMOroLamLen naonaumnen.

Momeluenus Pl oomKHbI UMETb €CTECTBEHHOE U 3NIEKTPUYECKOE OCBELLEHNE U
€CTECTBEHHYKDO  MOCTOSIHHO  OEWCTBYIOLYI0  BeHTUnsauuio,  obecnevvBaroLLyro
BO34yX00OMeH B 1 4 HE MeHee TPexKpaTHOro; OHM AOSMKHbI OTannMBaTbCA U UMETb
TemnepaTypy He Huxe 5°C.

Mpn paboTte Ha npupogHom raze TOC OomKeH NPOBOANTLCA CTPOrUA KOHTPOITb
B3PbIBOOMACHOCTN ra3oBOBO3A4YLUHbIX CMecern W MpeanpuHMMaTtbCcs  Mepbl MO
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NpenoTBpPaLLEHNIO OTPaBMEHUS MepcoHana TOKCUYHbIMM KOMMOHEHTAMM ra30BOro
TonnuBa.

HaeneHve rasza B [Pl cHwxaeTcsa perynatopamu [OBYX pasHOBUOHOCTEWN:
MeMOBpPaHHLIMWN NPAMOro 4ENCTBUSA N SNEKTPOHHBIMMN.

ONEKTPOHHbIE perynaTopbl MNpeAcTaBnsloT cob60M MNOBOPOTHYHK 3aCIIOHKY C
NPUBOOOM OT 3MEKTPUYECKOrO WCMOSHUTENBHOIO MeXaHu3ma, YCTaHOBMEHHOrO BHe
perynsTopHOro 3asia M CBA3AHHOIO C 3aCfIOHKOW TAramm [OfVHOW He Obonee 6 M.
Mpon3BoaUTENBHOCTL TaKUX PEerynatopoB 3aBUCUT OT MNPUHATONO AuameTtpa, 4TO
NO3BONSET OrPaAHNYNTBLCA ABYMS HUTKaMU perynupoBaHus — paboden n pesepBHon. 3a
perynsatopamMu AaBrneHus [OSKHbl CTOSATb He MeHee [BYX NpenoXpaHUTENbHbIX
COpPOCHBIX YCTPOWMCTB MPOMYCKHOM CNocoBbHOCTbI0O He MeHee 10% nponyckHoWm
CNOCOBHOCTN HanMbonNbLUEro U3 PEryNATOPOB AABNEHUSA NPYXUHHOMO OENCTBUA.

Ana  npoayBkM  rasonpoBOLOB  YCTaHaBMMBAKT  MPOAYBOYHbIE  CBEYM.
[[a3onpoBoabl Npw 3anofIHEHMUM ras3oM LOSMKHblI NPOoAYyBaTbCA A0 BbITECHEHUSI BCEro
BO34yXa, a Npy 0CBOOOXAEHMM OT rasa LOMKHbI NPOAYBaTbCA BO34YXOM [0 BblTECHEHUS
BCero rasa. HeobxoanmocTtb 3TOro 0bycrnosrieHa CnoCcOBHOCTLIO ras3a B onpeaeneHHon
nponopuunM c BO3QyXoM 0OpasoBbiBaTb B3pPbLIBOONACHYH CMecCb. TpybonpoBoabl ANs
NpoayBKM ra3onpoBogoB (cBeyun) u TpybonpoBoAbl OT NpesoXpPaHUTESbHbIX COPOCHbIX
ycTpouncTtB NPl gomkHbl BbIBOOMTLCS HapYXXy B MecTa, obecneyvBatolime ycnosusa ans
paccenBaHus rasa, HoO He MeHee 4YeM Ha 1 M Bbille Koprnyca 34aHus.

B Tabnuue 3.2 npeactasneHbl MeToabl CHWXKeHUsA BblbpocoB NOx B aTMocdepy
He TpebyoLmne TEXHNYECKOrO NEPEOCHOLLEHNST U PEKOHCTPYKLMN.

Tabnuua 3.2 — MeTogbl cHkeHus BolbpocoB NOx n CO B atmocgepy He Tpebytouine

TEXHNYECKOro nepeocCHaleHna n peKoOHCTPYKLUNA

MeTog Onucanue
YNpoLLeHHOe MeToa OCHOBbIBAaeTCA Ha WCMNONb30BaHUM OOHOW WM  HECKOSNbKMX FOpenok
ABYXCTYNEHYAT (NpeanoYTUTENBHO B BEPXHEM Apyce ropenok) Ang nogayn TOMbKO BO3dyxa C
06 CHULAHME nepepacnpegeneHveM TOMMMBHOW HAarpy3ky Ha ocTanbHble ropenku.. Heobxoamm
3anac MOLLHOCTM Y ropernok, KoTopble ocTalTcs B paboTte
Boga wnu nap wucnonb3ylTca B kadectBe pasbaButens AOns CHUXEHUS
Tlo6aeneHme TemnepaTypbl rOpeHns B ra3oBblX TypbuHax, ABUraTensax Unu KoTrax u CHUKXeHUs
BonbI/napa TennoBbix NOx. OHa nubo npegBapuTEnbHO CMELLMBAETCA C TOMNMMBOM OO €ro
cKuraHusa  (TonnvBHaA 3MyNbCUA, YBNAXHEHWEe WNKU  HacbllweHue), nunbo
HenocpeAcTBEHHO BBOAUTCH B KaMepy cropaHus (BBo4 Bogbl/napa)
Huakue MeToa rmaBHbIM 06pa3oM OCHOBbLIBAETCS Ha CneayLLmMX NpuaHakax:
N36LITKN — CBEJieHNe K MHNMYMy NPUCOChI BO3AYXa B TOMKY
— TWaTenbHbIA KOHTPOMb MOA4ayn BO3A4yXa, UCMOMb3YyeMOoro Afis CKUraHus u
BO3ayxa
cogepxaHusa CO
MeToa ocHoOBbIBaeTcss Ha pasbanaHce TOMMMBOBO3AYLIHOTO COOTHOLLEHUS B
HectexnomeTp | ropenoyHbix yCTPONCTBAX UMM NO sipyCaM ropersok.
nyeckoe Heobxoaumo npoBedeHve HanagouyHbIX WUCMbITAHWA C UEenbl  HegonyLwleHUs
CKuraHve pes3Koro BO3pacTaHuMs XUMUYECKOro HedoXora TOMnvBa WM aHanmsa U3MeHeHUn
TENI0BOro COCTOSAHWS TOMKU
CHuxeHue Mcnonb3oBaHMe Bo3ayxa C MOHMXEHHON TemMnepaTypou
TemnepaTtypbl
BO34yxa
ropeHus
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3.2 Tekywme ypoBHM 3IMUCCUN B OKPYXKaKLLYH cpeay

Tabnuua 3.3 — Bbibpocbl 3arpsasHsowmx Bewects B 2015 r. Ha TOC oTpacnu,
CXKUralLmx, B Ka4ecTBe OCHOBHOIO TOMMMBA, NPUPOAHbLIN ra3, TOHH
TBEpAble | Avokcua OKCWAI asota oKkeng
HavmeHoBaHne TOC Bcero (8 nepecyete
BeLlecTBa | cepbl Ha NO») yrnepoga

Cyprytckaa NP3C-2 35924 | 0 303 24199 11423
Cyprytckasa NlP3C-1 16335 | 0 47 12716 3571
Koctpomckasa NPOC 16157 | 2 618 15414 123
HwxHekamckaa TOLI-1 12601 | 150 5765 6641 45
KypraHckas TOL| 10225 | 1660 1822 3873 2871
HesunHHOMBbICCKasa POC 9588 | 1 82 6522 2983
Axkytckas TPOC 8294 |0 0 4333 3961
KoHakoBckast [P3C 7505 |0 2 7258 245
HwxHeBapToBckasa [P3C 7459 |0 45 7157 257
CpegHeypanbckasa IPOC 6855 |0 276 5807 772
KapmaHoBckas [POC 6841 |6 790 5963 82
NpuknuHckaa MP3C 6796 |1 12 5506 1277
CraBpononbckasa NlP3C 6510 |2 13 6495 0
ABT03aBoackan TOL 5762 |2 532 5228 0
Hoso-Ceepanosckas TOL 5549 |0 1 5301 247
Kunpuwickas NP3C 5170 |0 0 2621 2550
Tomckasa TOLI-3 5010 | O 0 2052 2958
T3L-26 MocaHepro 4592 |0 4 4239 349
TonbsatTnHckas TOL, 4568 | 597 328 3630 13
3aunHckasa NTP3C 4348 |3 202 3389 753
Hsranckas [P3C 4324 |1 0 2451 1873
CeBepo-3anagHasa T3OL 4307 |0 0 4257 49
AnsuHckaa MPOC 4085 |3 258 2603 1222
HabepexHodenHuHckas TOU | 3941 | 21 926 2694 300
T3L-21 MocaHepro 3908 |0 9 3726 174
Meyopckas NPOC 3769 |2 26 3693 48
Tobonbckas TOL 3727 |1 76 3599 51
YenabuHckaa TIL-3 3709 |0 0 3708 1
Mepmckasa MPOC 3623 |0 49 3572 3
Ydumckaa TOL-2 3512 |1 0 3144 366
TiomeHckaa TOU-2 3367 |1 1 2636 730
Bonrorpagckas TOL-3 3291 |1 21 3269 0
Bomkckas TOLI-1 3210 | 26 18 2510 655
KpacHogapckaa TOL, 3209 |1 10 2566 632
LWartypckas MPOC-5 3077 | 63 177 2484 353
MepBomanickasa TOL-14 3055 |0 1 1774 1280
ApxaHrenbckasa TOL 3010 | O 0 2610 400
MO3K 2979 |0 0 2457 521
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oKCunabl a3oTa

HavmeHoBaHne TOC Boero | [ooPABIS | AnokenA (B nepecyete okehA
BeLlecTBa | cepbl Ha NO») yrnepoga
Ydumckaa TOL-3 2747 |7 1526 1051 163
Bomkckaa TOL-2 2720 |1 7 2379 333
[MpaBobepexHas TIOL-5 2717 |6 3 838 1870
T3L-25 MocaHepro 2696 |0 4 2522 171
Bacuneoctposckas TOU-7 2694 |0 1 1456 1237
TOU-23 MocaHepro 2636 |0 1 2623 11
Camapckas TOL 2427 |0 0 2427 0
Hoso-CanaBatckaa TOL 2389 |4 0 2327 58
HOxHaa TIL-22 2316 |0 1 2301 14
Mepmckaa TOL-14 2154 |0 0 2002 151
Mepmckas TOL-9 2153 |0 117 2031 5
CwmoneHckasa TP3C 2081 | 92 24 1964 1
Cakmapckasa TOL 2075 |1 0 2074 0
MeH3eHckas TOL-1 2059 |0 4 2026 29
AstoBckas TOL-15 2034 |0 2 2033 0
KannHuHrpagckaa T3LL-2 1980 |1 0 1951 27
KazaHckaa TOL-3 1963 | 11 25 1904 22
HoBoropbkoBckas TOL] 1908 | 52 0 1743 114
Crepnutamakckasa TOL, 1858 |2 131 1576 148
CeBepogpuHckasa TIL-2 1844 |0 14 1667 164
CapaHckasa TOL-2 1810 | 1 23 956 831
Bnagumupckaa TOL-2 1799 |0 0 1398 401
HwmxHekamckas TOL-2 1790 | 25 930 754 82
KasaHckaa TOL-2 1782 | 8 11 1528 236
CmoneHckasa TIOL-2 1763 |0 2 1737 24
Kunposckasa TOL-3 1760 | 170 0 1187 403
CopmoBckasa T3OL 1756 | 3 911 843 0
Opckas TOL-1 1694 | 16 545 1126 6
KazaHckaa TOL-1 1683 | 1 9 1294 378
Owmckas TOL-3 1668 | 2 23 1643 0
3akamckasa TOL-5 1653 | 838 236 579 0
CocHoropckas TOL 1633 |0 0 1633 0
Komcomonbckasa TOL-3 1527 |0 2 1419 105
T3OL| BA3a 1511 |0 0 1503 8
KapranuHckas TOL 1510 |0 174 1335 0
Mowkap-OnuHckas TOLI-2 1498 | 0 0 1498 0
TiomeHckaa TOL-1 1490 |0 2 1383 106
Apocnasckasg TOL-2 1399 |6 12 1326 55
YnbsiHoBCKas TOLI-1 1397 |0 0 1062 334
TOU-20 MocaHepro 1388 |0 5 1325 57
T3L-16 MocaHepro 1346 |0 4 1241 101
AcTpaxaHckasa TOL-2 1327 |0 11 832 484
Opnosckasa TOU 1285 | 1 8 1275 1
Ypenrovickaa NPOC 1261 |1 1 1171 89
TOLU-8 MocaHepro 1259 |2 185 1055 18
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OKCUAbl a30Ta

HanmeHoBaHne TOC Bcero TBEPALIe Anokena (B nepecyete OKeUA
BewecTBa | cepbl Ha NO,) yrnepoga
T3L-12 MocaHepro 1230 |0 2 1224 4
Ydumckaa TOL-4 1210 |1 201 959 48
I2-|0|30Kym6b|me30|<aﬂ ToU- 1176 |5 0 1171 1
Hosouebokcapckas TOLU-3 | 1169 |0 0 1168 0
Ydumckas TOL-1 1168 |4 622 533 9
Apgnepckas TOC 1166 | 0O 0 729 438
Mepmckasn TOLI-6 1131 |0 49 1033 48
Yebokcapckaa TOL-2 1113 |1 0 1061 50
TOL-27 MocaHepro 1075 |0 0 1075 0
CapaTtoBckasa TOL-2 1074 |1 0 1067 6
Tambosckas TOL 1069 |1 4 1010 53
YensbuHckaa MPOC 1062 |0 0 604 459
HoBo-CTtepnutamakckas 1045 |2 76 931 36
T3l
Banakosckasa TOL-4 1040 |1 0 1028 11
YnbsHoBckasa TIL-2 1017 |2 0 1015 1
Kamyartckas TOL-2 1017 | 1 10 848 157
MBaHoBckue MY 997 0 0 932 65
BonrogoHckas TOL-2 981 0 57 924 0
[MeTposaBoackasa TOL 949 0 20 793 136
Ceepanosckas TOL, 925 0 0 876 48
MepBomanickas TOL 908 1 0 866 42
Canasatckas TOL| 891 1 0 877 13
YxtuHckue TC 838 0 0 683 156
Tomckasa TOL-1 789 5 1 157 626
Hoporobyxckaa T3IL, 726 397 129 173 27
bepesHukoBckaa TOL-2 717 0 66 650 1
MepBoypanbckaa TOL, 713 0 16 654 43
xy6ruHckaa TOC 709 0 0 177 532
PoctoBckaa TOLI-2 679 0 5 672 2
CbizpaHckasa TOLU 678 0 29 649 0
Tennosble cetu [r.Tomck] | 678 117 18 131 412
TOU-11 um M.A.YdaeBa | 677 0 9 644 24
Owmckas TOL-2 | 661 182 122 346 12
[KoTenbHas]
Mpnydumckas TOL 649 1 49 557 43
YankoBckasa TOLI-18 633 66 5 559 4
HoBokyinbbiweBckas TOL- | 621 34 0 445 142
1
TBepckas TOL-3 604 1 0 603 0
3aypanbckas TOL 602 0 0 300 303
YpyccuHckaa NP3C 590 1 81 507 1
TBepckas TOL-4 577 2 0 509 66
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oKcuAabl okona

HanmenoBaHne TOC Bcero TBEPALIC Avokeup | asota (B yrnepo
Belwectsa | cepbl nepecyerte

Ha NO2) Aa
BesbimaHckaa TOL 571 0 0 571 0
HosomockoBckasa N'POC 563 3 3 482 74
Hwxeropogckaa NIPOC 555 0 14 541 0
Kypckasa TOL-1 552 1 1 519 31
OHrenbcckas TOL-3 547 0 0 547 0
3C-1 um.Cmmnaoosmya 545 0 0 531 14
YyacTtok pPanoHHbIX
KoTenbHblx r. PocTtoBa-Ha- | 527 0 14 393 119
HoHy
OxuHckaa T3OL, 506 0 0 324 183
KambliwmnHckaa TOL 497 1 0 440 56
Edppemosckaa TOL 472 0 14 433 25
CoikTbiBKapckune TC 466 4 25 270 168
T3L-9 463 0 1 442 20
Owmckas Knposckast PK 463 0 6 385 73
Ypenrovickaa N'TOC 445 0 0 297 148
Jlnneukne TC [Jlnneukas K] | 438 0 0 379 60
MxeBckaa TOLI-1 432 0 0 389 43
Eneukaa TOU 428 0 0 351 77
Axytckas TOL, 418 0 0 354 64
Mepmckas TAL-13 414 0 0 374 40
MckoBckas [POC 394 8 0 384 2
FOro-3anagHasa TOU 382 2 0 326 53
Hosbpbckas M3 375 0 0 232 143
KocTtpomckasa TOLI-2 372 0 0 372 0
T3L-17 (MocaHepro) 372 0 3 369 0
BepesHukoBckasa TOL-4 369 0 4 365 0
CapaHckue TC 360 0 0 130 230
MeH3eHckas TOL-2 351 0 0 335 16
Kasbimckas [T3C 350 0 0 218 132
Bblboprckaa TOLU-17 346 0 5 340 0
Mry-235 ActpaxaHb 343 0 31 201 110
Ypranbckas KoTefibHas 340 143 56 13 127
Apocnasckaa TOL-1 323 0 1 306 15
LleHTpanbHble aC | 321 11 22 165 124
[AkyTCKaHepro]
T3OL-2 LleHTpanbHon TOL| 298 1 298 0
Benropoackasa tennoceteBas | 292 0 95 196
KOMMNaHuWs
I'T TOU r. KpacaBuHo 290 0 0 183 108
KocTtpomckasa TOLI-1 286 0 0 221 65
Xabaposckasa TOL-2 277 0 0 255 22
KotoBckasa TOL 273 0 0 224 49
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TBEpAble | ANOKC OKCIABI oKcuAa
HavmeHoBaHne TOC Bcero BellecTB | ua asora yrnepo

a cepbl (B nepecyete na

Ha NO2)

9C - 1, 3 LUeHTpanbHon
731 270 0 3 267 0
KoTenbHasa npuBok3anbHaa | 267 0 0 267 0
WaxtnHckas [TOC 265 0 2 147 116
Kypckas TOL-4 252 3 0 157 92
MP3C-3 um.KnaccoHa 248 0 1 90 157
AcTpaxaHckas [POC 245 0 16 61 167
CaparoBckasa [P3C 242 0 0 233 10
'yp3ydrckas KoTesibHas 214 0 0 204 10
Camapckas ([POC 210 0 0 210 0
Kunsenosckas [POC-3 209 0 52 157 0
KotenbHaga LWagpuHckas 200 0 0 71 129
KypraHckast TOLI-2 196 1 0 180 15
Capanynbckasa TOL, 195 0 0 159 36
CounHckaa TOC 194 0 0 175 19
MaxaykanuHckaa TOU 189 0 4 21 164
Bonoroackas TOL 173 0 0 147 26
KotenbHas ApbekoBo 163 0 0 141 21
Benropoackas T3, 156 0 0 141 15
Hdy6posckas TOL-8 152 1 1 53 97
Eneukne TC 151 0 0 52 99
Knposckasa TIOLI-1 132 0 0 132 0
Bonrorpaackas NP3C 132 2 0 71 59
LIOK [r.Camapa] 128 0 0 128 0
BepesHukosckas TOL-10 107 0 1 106 0
CMOneHCKTENNOCETb 105 0 0 102 2
TBepckas TOL-1 105 0 0 95 10
3anagHble 3C | 99 3 6 48 42
[AkyTCcKaHepro]
CapatoBckaa ToU-1 [B| 94 0 0 94 0
coctaBe CaparoBckas
P3C]
Ty TOL Jiyd 92 0 0 68 23
BoporpenHas koTenbHasa | 90 0 0 41 50
n.KonbLoBO
KotenbHas OOM 88 0 0 44 44
KoTtenbHas 3anagHasa | 81 1 0 79 1
[Benropoackas TOL]
LWekunHckaa MPOC 77 1 0 71 6
JlnseHckaa TOL 71 0 1 65 5
HaHkosckas TOL 66 0 0 65 1
KoTenbHasa nukoBas 64 0 0 38 26
TeHunHckas BogorpenHas | 60 1 0 56 3
KOTenbHasi
YnbsHosckas TOL-3 54 0 0 54 0
[KoTenbHas]
KotenbHas BIK 51 0 0 30 21
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OkoHyaHue mabnuusi 3.3

TBEpAble | ANOKC OKehAk! okeung,
HanmeHoBaHne TAC Bcero BellecTB | ua asora yrnepo

a cepbl (B nepecyete na

Ha NO2)

BoporpenHasa kotenbHas 50 0 0 23 27
OpeHbyprckux TC
[r.OpeHbypr]
KoTenbHasa KOxHas 48 1 0 46 1
[Benropoackas TOL]
KoTenbHasa >Kypanvku 45 0 0 43 2
[M'y6kmnHckon TIOLL]
Kanununrpagckas TOL-1 44 0 1 43 1
[KoTenbHas]
T3OL CeBepo-3anagHoro 42 1 0 41 0
panoHa
JlannHckaa naposas 38 0 0 34 4
KoTenbHas
MepgHoropckas TOL 38 0 0 35 3
'yceBckas TOL, 37 0 0 34 3
Hoeukosckas []OC 26 1 3 12 10
MegaHoropckuin pamoH 23 0 0 7 16
OpeHbyprckux TC
BonrogoHckasa T3OL-1 23 0 0 21 1
Enabyxckaa TOL, 23 0 0 18 4
BMKTU n TC T3OL-6 18 0 0 9 9
MA KOmaTtoBo 17 0 0 7 9
HosokysHeukas [TOC 14 0 0 9 6
O3epHoBckas 43C 14 1 1 7 5
KoTenbHas Vckpa 12 0 0 3 8
MA ACChbl 10 0 0 5 6
'MA KpacHoycorbcK 8 0 0 4 4
Mayxetckasa T[EOJ3C 4 0 0 2 1
Kanyxckaa T3OL-1 3 0 0 1 1

MeTogonorus onpeneneHnsi TEXHOMNOMMYECKNUX nokasaTtenem BbiOpocoB 3B B
atmoccepy HOT cxuraHma TonnveBa B Lendx NpPoOM3BOACTBa 3dHeprun Ha KTIY
npuBeneHa B pasgene 2.2.2.

[na KOTeNbHbIX YCTAaHOBOK CXUraroLmMx NPpUPOaHbIN ra3 OCHOBHbIMUK Bblbpocamu
3arpsasHaLWmMX BelecTs aBnsatoTes okenabl azota (NOx).

AHanu3 gaHHbIX nokasarn, 4YTo

— CXMraHue rasa Ha KOTefnbHbIX YCTaHOBKax B OCHOBHOM ocyLlecTBnseTcs 6e3
cogepxaHuna B BblIbpocax okcuaa yrnepoga. MakcumanbHoe 3HayeHue BbIBpOCoB okcuaa
yrnepoaa He npubiwaeT 50 Mr/M3 YTO 3HAYMENBHO HIKE HOPMAaTUBHbLIX 3HaYeHuin (300
Mr/m?3)

— copepXaHue oKcMaoB asota B oTpabotaBwmx rasax TY u MY He
npesbiwaoT 50 wmr/mM® Ha rasoobpasHom TonnuBe. [Mostomy ana TTY wu MY
npeanaraeTcsa yCTaHOBUTb TEXHOMOMMYECKNIA NOKa3aTeNb yaerbHbIX BbiIGPOCOB OKCUAO0B
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asota B aTtmocdepy, paBHbiM 50 mr/m3. 3HayeHMss OKCUOOB a3oTa OnpeaensioT B
ocyweHHon npobe npu 0°C, 101,3 klNa n koHueHTpaumm kncrnopoaa 15 % (npu nepecyeTe
Ha NOz2).

—  PEXUMHbIE MeponpuaTusi, He Tpebyllne PEKOHCTPYKLUUN KOTENbHOWN
YCTaAHOBKW: YMPOLLEHHOE CTyrneH4YaToe CXUraHue, HeCTEXMOMETPUYECKOE CXUraHue u
paboTa C MUHMMaNbHbIMKM K3bbITKAMKM BO34yXa, AONYCTUMbIMA MO  YCIOBUSIM
paspeLueHHon koHueHTpauun CO — BHegpeHbl npumMepHo Ha 90 % Bcex razomasyTHbIX
KOTNOB;

—  BCe HOBbl€ KOTIbl, BbINyLLEHHblIE 0TeYyeCcTBEHHbIMW 3aBogamu nocne 2001 r.,
NMEIT KOHCTPYKTUBHbIE OCODEHHOCTU, pacCUMTaHHble Ha CHMKeHne BbibpocoB NOx;

— oblwee KONMMYEeCTBO ra3oMa3dyTHbIX KOTMNOB, Ha KOTOPbIX BHEAPEHbI
TexHonormm nogasneHnst NOx (C y4eTOM M PEXUMHBIX N KOHCTPYKTUBHbLIX MEPONPUATUIA)
cocTtaenset no4tn 1300 KOTMoB.

Tabnmua 3.4 —[uana3oH akTUYEeCKUX 3HAYEHUN TEXHONOIMMYECKMX MoKasaTenemn
BblGpocoB 3B B atmoctepy KTIY npu cxxmraHum npyupogHoro rasa

Tennosas MaccoBas koHueHTpaums NOx B AbiMOBbIX rasax npu O2 = 6 %,
MOLLHOCTb KOTSOB, a3
MBT Mr
KoTenbHble yCTaHOBKWN, BBEAEHHbIE NO NpoeKkTaM, yTBepXXaeHHbIM no 31.12.1981
50-100 125-550
6onee 100 go 300 125-750
6onee 300 125-1000
KoTenbHble ycTaHOBKK, cnpoekTupoBaHHble rnocre 01.01.1982 n BBeaeHHbIe NO
31.12.2000
50-100 100-550
oonee 100 o 300 100-750
6onee 300 100-1000
KoTenbHble yctaHoBKK, BBeAeHHble ¢ 01.01.2001
50-100 100-550
6onee 100 go 300 100-750
6onee 300 100-1000

Mpumeyanune — * MNpu HopmanbHbIX ycroBusix (Temnepatypa 0°C, nasnexuve 101,3 kla) cyxume rassbi.

1) Ons KT3QY B cocTtaBe aHeproobbeKTOB | kKaTeropun, BBEAEHHbIX MO NPOeKTaMm,
yTBepXaeHHbIM no 31.12.1981, npegernbHble 3HAaYEHUST TEXHONOMMYECKMX NoKasaTenemn
HOT no Bbibpocam OKCMAOB a30Ta NP CXUraHMM NPUPOLHOro rasa ycTtaHaBMMBaloTCA
paBHbIMM yAenbHbIM BbIOpOCaM, KOTOpble BO3MOXHO [OCTMYb C MPUMEHEHNEM
Manos3aTpaTHbIX TEXHOMOMMYECKUX MEPOMNPUATUA N PEXUMHBIMU-HANAA0YHbIMN
MepOonpUATUSMU. AHaNU3 aHKETUPOBAHMUA MoKasas, YTO 3T 3HAYEHUS He MpeBbILAET
90% KT3Y gaHHon rpynnbl (MO MOLLHOCTH).

BeeneHne 6Gonee CTporMx OrpaHUYeHUin
HeLenecoobpasHo No crieayoLwmMm coobpaXXeH aM:

—  MMEITCHA TEXHUYECKMNE OrpaHnyeHns (OTCyTCTBME Nnowanmn) 4ns npuMeHeHus
Ha aTnx KT3OY HOoBbIX CpeacTB orpaHuyeHust BbiIopocos,

ana  KTQY pgaHHowm  rpynnbl
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— 9™n KTJY B 0603pumom Byaywiem GyayT BbiBeAEHbI U3 3KCNnyaTauum nnm
PEKOHCTPYMPOBAHbI B CBA3WM C  OTHOCUTESNIbHO  HU3KMMKM  MOKasaTendamu
9HEepProapeKTMBHOCTN, HaOEeXHOCTH, NPOMbILLIIEHHOM BGesonacHoCcTH nnm
9KOHOMMYECKOM peHTabesrIbHOCTH.

2) [Ona KoTenbHbIX YCTAHOBOK, chnpoekTupoBaHHbix nocne 01.01.1982 n
BBeAEHHbIX No 31.12.2000, n KTJY, BeBegeHHbix ¢ 01.01.2001, npeaenbHble 3HAYEHMUS
TexHonornyeckmx nokasarenen HAOT BbIGPOCOB OKCMAOB a30Ta NPUHUMAOTCS Ha YPOBHE
OOCTUTHYTOM CYLLECTBYIOLLMMM TEXHONOIMAMU B OTPachu.

3) MpepenbHble 3HaveHns BbIbpocoB CO OOMKHbI yCTaHaBnMBaATbCA C y4ETOM
TOr0, 4YTO MPUMEHEHMEe MpaKTUYecKn BCEX TEeXHONOrM4Yeckux MeToAOB MoAaBnNeHus
obpa3oBaHMs OKCMAOB a3oTa conpoBoxaaeTca poctom BbibpocoB CO. B cBA3m ¢ 1em,
yto HT[L cHwkeHnss BbIOPOCOB OKCMAOB a3oTa SBNAETCA MPUMEHEHME WMEHHO
TEXHOMOrMYeCcknx MeTodoB, npedernbHble 3HaveHus BbibpocoB CO  AOMKHbI
yCTaHaBnMBaTbCH C y4EeTOM NMPUMEHEHUs 3TUX MeToaoB. PekomeHaoBaHO 3HayveHue 300
Mr/HM3 ans Bcex Tunos KTJY.

[MpenenbHble 3Ha4YeHUa TexHomnorndyeckmx nokasatenen HOT, onpegeneHHble B
COOTBETCTBUM C ONUCAHHOW MeToLonorven, npeacrasneHsl B [Npunoxenuu I
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Tabnuua 3.5 — TexHonornm cHmxkeHnsa BolopocoB NOx Npu cxuraHnm razoobpasHoro Tonnnea, Noanexalime paccMOTPEHMUIO

Kno

lMepekpecTHble
lMoTeHunanebHoe o
JKcnnyaTaunMoHHbIN apekThl,
MeTon COKpaLleHune MpuMeHuMocCTb MpumeyvaHus
o onbIT orpaHu4eHve
BbIOpocoB, %
NPUMEHNUMOCTH
Mpn Hannuum Mossnenne CO Ha
KoHTponupyemoe KOHTpOns 3a YPOBHE BbiLLE
He Tpebyert
CHMXXEHMe n30bITKa 15-20 cogepxaHnem CO B [a AOoNycTUMOro B
PEKOHCTPYKLMN KOTNa
BO3ayxa AbIMOBbIX rasax 3a yXOOALWMX ObIMOBbIX
KOTIOM rasax
Mpn Hanuyuu
HECKONbKMX ropenok
HectexnomeTpuyeckoe 30-45 (MUHUMYM — OBYX Ma MoBbiweHWe n3bbiTka He Tpebyet
CXuraHve ropenok Ha pasHbIX BO3ayxa PEKOHCTPYKLUMN KOTNa
spycax) N KOHTPOns
CO
MoBblweHne n3bbiTka He Tpebyert
YnpoLlieHHoe Mpun Hanuyumn oByx
BO3ayxa. [oBbILIEHNE | PEKOHCTPYKLMM KOTNA,
ABYXCTyneH4yaToe 20-35 nnu bornee ApycoB Oa
TemnepaTypbl Ha BO34yX NnogaeTcs 4Yepes
CXKuraHve ropenok
BbIXOA€E M3 TOMKM OTKIFOYEHHYIO FOperiKy
MoBblweHne n3bbiTka
TpebyeTcs MOHTax
[ByxcTyneH4yaToe Bo3ayxa. NoBbilweHne
30-50 Ha Bcex koTnax [a conen BTOPUYHOro
CXuraHve TemnepaTypbl Ha
BO3ayxa
BbIXOAE M3 TOMKM
MarnoTokcunyHas TpebyeTcsa 3ameHa
30-60 Ha Bcex kotnax [a - peoy
ropersnka ropenok
PocTt Temnepatypbl
Peumpkynsauus patyp TpebyeTcs
60 - Oa neperpesa CHmxeHne
AbIMOBbIX ra3oB PEKOHCTPYKLNSA
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OkoHyaHue mabnuusi 3.5

MoTeHumnanbHoe Mepekpecthble
OKcnryaTaunoHHbIN aheKTHl,
MeTon COKpalleHune MpuMeHuUMocCTb oNbIT OrpaHMyeHMe MpumeyvaHus
BbIOpOCOB, % NPUMEHNMOCTU

KomnnekcHbIi MeToa,
COCTOSALLNNA B

obbeanHeHun Mpwn Hanuuuu aByx

peumpKynaumu, - nnu 6onbLuero Yncna Oa - -
ABYXCTyneH4aToro u Apycos

HEeCTEXMOMETPUYECKOIO

CXXUraHua

MpumeyaHwue:

*OnpepeneHne ManoTOKCUYHOM ropenku

Tepmuyeckme n BbICTpble OKCUAbI a30Ta (OPMUPYIOTCA MPU CKUraHUM ra3oobpasHoro TonnuBa U3 azoTa Bo3ayxa, 3(PMEKTUBHOE CHIDKEHNE KOTOPbIX BO3MOXHO 3a
cYeT TexHonorm4yeckux — nepsmyHbIX metogos (IMM) nogaBneHus. PakTopamu BO34ENCTBYOWMMM HA (POPMUPOBAHUE OKCUMOO0B a30Ta Npu CXUraHnm rasa
ABNSAOTCA: TemnepaTypa sapa akena (B TOM uncrne Temnepartypa ropsvero Bosgyxa), KOHLEeHTpauum pearvpyowmx BeLWeCTB, BpEMS HaXOXAeHMS pearnpyoLwmnx
BeLLEeCTB B 30He hopMmpoBaHusa okengos a3ota. bonee 80 % okcugos a3oTa npu cxuraHum rasa popmupyetcs B 1/3 AnviHbl dhakena roperku.

["openkn «BHyTpudakensHOro» NoAaBneHns TePMUYECKNX OKCMOO0B a3oTa oTHOCATCS K M u iBNA0TCS 9neMeHTOM ra3oBo3ayLLIHOro TpakTa kotna. MNpu Bcem
MHOroo6pa3smm KOHCTPYKLMI ManOTOKCUYHbBIX BUXPEBbLIX FOPENIOK, B HUX peanm3yeTcs KOHLENUUS «BHYTpUdaKenbsHOro» CHmkeHns BbibpocoB NOx u
MCMNonb30BaHbl MO CYLLECTBY OHU U TE Xe Npuemsl:

- HM3KMe N30bITKM BO34yXa B 30HE pearnpyoLlmnx BELLECTB;

- CTYMeH4YaToCTb MO BO3AYXY;

- CTYyMeH4YaToCTb MO TOMSMBY;

- CHXEHMe TemnepaTypbl hakena B 3oHe (hOpPMMPOBaHNsSI OKCMAOB a3oTa

- CHIDKEHME KOHLIEHTpaLumn pearnpyoLmnx BELLECTB.

- CHVXEHME BPEMEHUN HaxOXAeHUs pearvpyroLmx BeLecTs B 30He (hOpMMPOBaHMst OKCMAOB a3oTa.

B HacTosLwee Bpems B MUpe ANS CKUraHs ra3oobpasHoro Tonnmnea CyLeCTBYOT rOperikn, KOTOpble COBMECTHO C APYTMMMN TEXHONOMMYECKUM N MEPONPUATUSMM
Tabnmupbl 3.5 obecneunBatoT BbIGpoCkl OKCMA0B a3oTa MeHee 2 Mr/M3 npu 6% O2 (ropenku 5-ro nokoneHust). Fopenku TpeTbero NOKONEHUs, KOTOPbIe BO3MOXHO
NPUMEHUTb B 3HEPTETUYECKNX KOTNax, obecneyrBaloT COBMECTHO C APYrMMU TEXHONOMMYECKUMM MEePONPUSTUSIMUA, BbIBPOCHI OKCMAOoB a3oTa meHee 30 mr/m3 npu
6% O2.

Mcxoas 13 BbienepeyncrneHHoro npegnaraeTcs HU3KOAMUCCUOHHBIMU FOPENOYHbIMU YCTPONCTBaMU AN CKUraHWs ra3oobpasHoro Tonnmea cymTaTb YCTPOMCTBA,
KOTopble B cBoeM 6a30BOM pexnme paboTbl (6€3 MpUMEHEHUST OCTaNbHbIX MEPBUYHBIX METOAOB NOAABIIEHMS OKCMAO0B a30Ta) MOryT ob6ecneynTb KOHLEHTpaLmm
BblOpOChI okcMaoB aszoTa MeHee 100 mr/m3 npu xonodHoM Bo3ayxe 1 MeHee 150 mr/m2 npu Temnepatype ropsiyero Bosayxa Bbiwwe 200 °C. MpumeHeHue
OONOMHUTENbHbIX NEPBUYHbIX METOAOB YKasaHHbIX B Tabnuue 3.5 moryt obecneynTb CHUXeHMe BbIGpocoB okcnaos asota Ao 80 mr/m3 npu 6% Oo.
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3.4 HOT cHuxeHus BbIGpocoB NOx npu cxuraHum razoobpasHoro
TonnuBa

HAOT cHuwkeHna BeibpocoB NOx npu cxxmraHmm razoobpasHoro Tonnmea — NPUMEHeHne
OLHOTO WM HECKOJBKUX U3 MEPEYNCIIEHHbIX TEXHOMNOIMYECKUX METOLOB:

HOT 3.1 PexXumHo-Hanago4vHble MeToabl:

— HOT 3.1.1 KoHTponupyemoe cHuxeHne n3bbiTka Bo3ayxa.

—  HAOT 3.1.2 HectexnomeTpumyeckoe cxuraHue.

— HAT 3.1.3 ByxcTyneHyatoe cxuraHne 6e3 pekoHCTPYKUUM KoTna.

HAOT 3.2 TexHonornyeckne Metoabl, TpebyoLmMe N3MEHEHNS KOHCTPYKLMM KOTNa:
— HAOT 3.2.1 [IByxcTyneH4YaToe CXXUraHue ¢ PEKOHCTPYKLMEN KOTNa.

— HAT 3.2.2 ManoTtokcn4yHas ropenka.

— HAOT 3.2.3 Peuunpkynsaumsa ObIMOBbIX ra3os.

3.5 IkoHOMUUecKMe acnekTbl peanusauuu HAOT

Mpn aHanu3e 3KOHOMUYECKUX acnekToB Bbibopa MeponpuaTMA MO  COKpaLLeHUIo
BbI6pocoB okcnaoB asota Ha TOC B NepByl0 oyepedb paccMaTpuBannCb TEXHONMOrMYeckme
MeTOAbl NOAAaBNEeHUs OKCMAOB a3oTa — nepsuyHble metoabl (MM). OHK BbIK paHXmMpoBaHbl
(onpegeneHbl NpuopuUTeThl) C Y4ETOM BMAa TOMMAMBA, MUHUMM3AUMK 3aTpaT u Tpebyemoro
CHWXKEHUA PakTUYECKON KOHLEHTPaUMn B TAKOM NOpsiaKe:

— yCTaHOBKa ManoOTOKCUYHbIX FOPESOK B CyLLECTBYOLWMNE ambpasypsbl, 6€3 naMmeHeHns
NOBEPXHOCTEN HarpeBa Nofd AaBrieHUEM;

— CTyneHYyaTblW BBOJ, BO34yXa;

— TPexcTyneH4yaTtoe CxXuraHve, NpeanoyTUTENbHO — C UCNONb30BaHMEM NMPUPOAHOTO
rasa ansi Co3gaHusi BOCCTaHOBUTENbHOW cpenbl BbllLe 30Hbl aKTUBHOIO rOpEeHns;

—  KOMOMHMPOBaHHLIA METOA, BKMAYaLWMA 2 unn 3 U3 NEepedncrieHHbIX Bbllle
TEXHOMNOIMMYECKNX METOO0B;

[MpoBepeHHble Ha 60MbLWOM 4YuCfle ras3oBbiX KOTMOB nepBuYHble MeToabl ([MM)
OTNMYaKTCsa Kak 9(PPeKkTUBHOCTLIO, TaK 1 3aTpaTtamMu Npu UX peanmsaumm Ha OENCTBYHOLLMX
koTnax. B Ttabnuuax 3.6 n 3.7 npuBeaeHbl AaHHble N0 3PEEKTUBHOCTM U CTOMMOCTM Kak
OTAenbHbIX, Tak U KoMOuHauum MNM.
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Tabnuua 3.6 — OkoHoMuMYeckasn adpdekTMBHOCTL oTaeNbHbIX MM nogasnenna NOx (B pacyeTe Ha moHo6nok 300 MBT)

MNoTeHynanbHoe YnaenbHble Bpewmsi, Heobxogmmoe [lononHuTenbHbIe
TexHonorus COoKpalleHune KanutanbHble ANs BHEPEHUs 3KcnnyaTauuoHHbIe
Bbl6pocoB NOx, % 3artparthbl, py6./kBT MepOonpuUsaTUs, Mec.™* 3artparhbl, kon./kKBT-4
min max min max min max min max
Peunpkynauus AbIMOBbIX ra3oB 10 20 20 70 0,5 3,0 0,6 1,2
[BYyXCTyneH4yaToe CxuraHue 20 45 70 140 2,0 3,0* — —
ManoToKCUYHbIE ropenku 30 40 100 250 2,0 4.0 - —

Tabnuua 3.7 — OkoHoMMYeckasa addekTuBHOCTL KomBunHauum MM nogasneHna NOx (B pacyeTe Ha moHo610ok 300 MBT)

lNoTeHunanbHOE YpaenbHble Bpewms, Heobxoanumoe JlononHuTenbHblE
CcoKpalleHue KanutanbHble AN BHeQPEHUs 3KCnnyaTaunoHHbIe
TexHonorus o *%
Bbl6pocoB NOx, % 3aTpartbl, py6./kBT MeponpusaTUs, Mec. 3arparthbl, kon./kBT-4
min max min max min max min max
ManoToKCUYHbIE FOpEenku n
P 44 73 170 400* 1,5 2,5¢ - -

CTyneH4yaTbli BBOA BO3ayXa

ManoToKCU4YHbIE ropenkun n 37 50 120 330 1,5 25 0.6 1,2
peunpkynauma obiIMOBbIX Tra30B

ManoToKCU4YHbIE ropenku,
ABYXCTyrMeH4yaToe CKuraHme u 50 78 200 470* 2,0 6,0* 0,6 1,2
PeLMpPKYNAUnSa AbIMOBbIX ra30B

MpumeyaHus:

*[NS KOTAOB C ra3onfoTHbIMY TOMOYHLIMWN IKPAHAMMU.

MMpy NpUMEHEHUN HOPMATMBOB TEXHONOTMYECKMX MOKa3aTeren 3arpssHsoLMX BeLecTB Ha AEWCTBYIOLWMX KOTENbHbIX YCTAaHOBKAaX, CXUraroLMX NpuvpPOSHbIN,
noTeHUManbHOe COKpallleHMe OKCMOOB as30oTa Ha 3MeKTPOCTaHUMSAX OTpacriv B 3aBUCUMOCTWU OT HWDKHEN UMW BEpPXHEN rpaHuubl HOPMAaTUBOB TEXHOMOMMYECKNX
nokasatenewn coctaBut oT 10 4o 20 % NO« (o1 55805 o 111610 ToHH NOx).

** YKa3aHHbIN CPOK Y4UTbIBAET TOMbKO BPEMSI HEMOCPEACTBEHHbIX paboT Ha KOTNe B Neprop, KanmTarnbHOro peMoHTa B COOTBETCTBUM C COMaCoBaHHbIM rpadnkom
BbINOMHEHNSI PEMOHTHBIX paboT. OBLme KonMYeCcTBO BpeMEHN HeOOX0AMMOe Ha BHEAPEHNE MEPOMPUATUS C YHETOM MPOEKTHBLIX paboT, 3KONOrnye CKon IKCNepTuUssbl,
NpoBeAEHNSA KOHKYPCHbIX MpoLeayp, 3aKynku 1 n3rotoeneHus obopygosanuss, CMP moxeT coctaBuTb g0 4-X feT.
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3.6 NepcnekTUBHbIE TEXHOMOrUU

MpropnTeTbl TEXHOMOMMYECKOro pPasBUTUSA KPYMHbIX ra3oBbix TOC cocToAT B
MCMNonb30BaHUU BbICOKOA(eKTMBHbLIX 1Y, MakcumanbHoW yHudukauum co3gaBaemMoro
obopyooBaHusl, NPUMEHEHMM TUMOBbLIX MPOEKTHbIX peleHnn Ha 6ase CepumHoro
OTEYECTBEHHOrO (NTMLEH3NOHHOI0) 06opya0OBaHUS.

[Mpun 3aTOM cnegyeT y4ecTb, 4TO HabnogaemMbIn B TEHEHME MHOTUX OECATUNETUI TPpeH,
Ha COBEPLLUEHCTBOBaHNE TYPOMHHbBIX TEXHOMOMMIA neKTporeHepaumm 60bLLIOA MOLLHOCTU Ha
OpraHM4yeckoMm TOMnvMBe, BMAUMO, MOAXOOAMT K CBOEMY JIOTMYECKOMY 3aBepLUEHWUIO,
00yCnoBneHHOMY  U3NYECKMMU U TEXHOMOMMYECKMMM  OrpaHndeHnamun. Begywmmm
MUPOBbLIMW ~ SHEPrOMALUMHOCTPOUTENBHBIMX  KOMMaHUsiMK  pa3paboTaHbl M aKTMBHO
NpoOBUralOTCA Ha  PbIHOK  T.H.  TEMNmO3HEpreTMyeckne YCTaHOBKW  «NpeneribHOM
apdpekTmBHOCTMY — 'Y Ha NpUpoaHOM rase anekrTpuyeckon mMolHoctbo 600-1200 MBT ¢
KMNa 60-62 %, 6asupylowmecs Ha rasobix TypbuHax cBepxbornbion mowHoctn (300-
500 MBT), umetowmmm K 40-42 %. AktmBHO paspabaTtbiBatoTcs [[TY CO CNOXHBIM LMKITOM,
BKIOYasA MPOMEXYTOYHOE OXxNnaXaeHue BO3dyxa M M30TepMUMYeckuin noasog Tenna. Wx
KOMOUHMPOBaHME C BbICOKOIMEKTMBHBIMU NAPOTYPOUHHBIMU  yCTaHOBKamn obelyaeT
AocTmkeHne B MoLHbIX MY npeaenbHbix 3HadeHun K4 65-66 %.

B KkpaTko- u cpegHecpo4YHOW NnepcneKkTuBe nepes poOCCUNCKON ra3oBOn reHepaumnen
CTOAT criegyrouime 3agadn:

—  yBEenMYeHune CTeneHun nokanusauum NnpomM3BoacTBa NMLEH3NOHHBIX ra30BbIX TYpOUMH
cpegHen n 60onbLON MOLWHOCTU N pa3paboTka Ha MX OCHOBE TMMOBLIX npoekToB MY ons
3aMeLLEeHNs BbIBOANMbIX ra3oBbiX NapoTypOuHHbLIX 6nokoB mowHocTbio 100-800 MBT Ha KOC
n 100-250 MBT Ha T3U,;

— opraHusauus paspaboTkuM OTeYeCTBEHHbIX rasoBblX TYpObUH cpeaHen n 6onbLIon
MOLLLHOCTW, KOHKYPEHTOCMOCOOHbLIX C Ny4LLMMKN 3apybexHbIMM aHanoramu;

— COBEpLUEHCTBOBaHME OTeYyecCcTBeHHblx [TY ManoM MOWHOCTM, B TM. C
MCMONb30BaHMEM  pereHepaTMBHbIX CXEeM; CO3JaHMe W OCBOEHMEe Npou3BOACTBaA
BbICOKOTEXHOSOMMYHbIX MUKPOTYPOUH. [nsa obecnedyeHnss TEXHONOMMYECKOM HE3aBMCUMOCTM
OTEeYEeCTBEHHOMN 3JHEPreTUKM akTyarbHOW SABMSIETCS OpraHus3auus B CTpaHe Npou3BOACTBA
COBpPEMEHHbIX ra3oBbix TypouH cpeaHen (30-50 MBT) n 6onbwon (60-80, 100-120, 150-180 n
270-300 MBT) MOLLHOCTK, B TOM YMUCEe Ha OCHOBE JIMLIEH3NOHHbIX COrMnalleHnin ¢ NosHOWN
nokanunsaumen npons3BoacTBa.

MpoekTbl nokanu3aumMm nNPOU3BOACTBA MHOCTPAHHOIO  BbICOKOTEXHOMOIMMYHOIO
0bopyanoBaHMst Ha OTEYECTBEHHbIX NPEANPUATUSX K HACTOALWEMY BPEMEHN TPYAHO NpU3HaTb
AOCTaTOYHO YCnewHbIMKU. HecMoTpss Ha OOCTMXKEHME B HEKOTOPbIX MNpPOeKTax, CTEeneHu
nokanuaaumn oo 80 % n gaxe 95 %, 3a 3apybeXHbIMM KOMMAHUAMUN OCTaAETCH U3rOTOBMNEHNE
N noctaBka Hanbornee BbICOKOTEXHOSTOMMYECKMUX U KPUTUYECKM BAXKHBIX 3NIEMEHTOB «ropsiYero
Tpakta» [TY (nonatkm TypOUHbLI BLICOKOrO AaBfEHUs, FOPenkn W dfNeMeHTbl Kamepbl
cropaHusa). K Tomy e Bce NpouM3BOAMMbIE MO JIMLUEH3UM YCTAHOBKM OTHOCATCHA K
npeablaywemy NoKoNeHuo TypouH.

BaxHenwen Gnwkanwen 3agaden cnegyeT cuyuTaTb OpraHuM3auuio COBCTBEHHOro
NPOn3BOACTBA BbICOKOTEXHOMOMMYHbIX KOMMNOHEHTOB ['TY (TYpOMHHbBIX NonaTok, 3f1IEMEHTOB
Kamepbl cropaHua v ap.) ana obecrneyeHusi peMOHTa YCTAHOBMEHHbIX ra30BblX TYPOWH
cpegHen 1 60MbLION MOLLHOCTH 3apybeXXHOro NPoM3BOACTBA.
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HoBble n ycoBeplieHCTBOBaHHble 'TY fomkHbl ObiTb cneynanbHO paspaboTaHbl Ans
9HEpPreTMYecKoro NpUMeHeHnsa, obopyaoBaHbl HU3KO3IMUCCUOHHBIMW KamepamMu CropaHmns (C
BbIOpocammn okcnaoB a3oTa He 6onee 25 ppm), umeTb 6onbLuon paboumni pecypc (ao 150-200
TbiC. YacoB). KoTnbl-ytunuaatopbl Ans KpynHbeix MY AOMKHbI MMETb KOHTYpbl ABYX (Tpex)
AasrneHun ons adekTMBHOM paboThl NPU pas3nnyHbIX Harpyskax. Heobxogmmo NpogomknTb
COBEPLUEHCTBOBAHME OTEYECTBEHHbIX MNapoBbiX TypOuH C uenbto nosbiweHns K.
LlenecoobpasHo HapawmBaTtb ycunms no pas3paboTke OTeYECTBEHHbLIX TEXHUYECKNX CPeaCcTB
N WHTENNeKTyarnbHbIX CUCTEM [OUArHOCTUKM COCTOSIHUSI OCHOBHOIO WM BCMOMOraTefnlbHOro
0obopyaoBaHMA 3HEPreTMYEeCKMX YCTaHOBOK B PEXUME peanbHOro BPEMEHW, Npexae BCero,
BbICOKOYYBCTBUTENbHbIX N HAAEXHbLIX CEHCOPOB, B T. 4. BECKOHTaKTHbIX.

B ponrocpoyHoun nepcnekTuBe akTyasnbHbIMU ABNAOTCA pa3paboTku:

— oTe4yecTBeHHbIx [TY  Gonmbwon  mowHoctn (300 MBT wun  ©Gonee),
KOHKYPEHTOCMOCOOHbIX HA BHYTPEHHEM M BHELLHUX PbIHKAxX aHepreTuyeckoro obopyaoBaHus,
N Ha nx ocHoBe — MoLwWHbIX MY npegenebHon adhdekTnBHocTu (¢ KIMA no 65-66 %);

—  TMOPUAHbLIX SNEKTPOreHepupyoLWmnX YCTAaHOBOK HA OCHOBE TOMSIMBHbLIX 31IEMEHTOB
nITY (MNrY)cKng go 70 %.

PaspaboTka B cTpaHe CBEPXMOLLUHbIX ra3oBbiX TypbuH (300 MBT n 6onee) n My po
800-1200 MBT TpebyeT COOTBETCTBYIOLLETO TEXHUKO-SKOHOMUYECKOrO OBOCHOBaHUSA, 4YTO
obycnosneHo Gonbwumn TpebyembiMmn 3atpatamu. [o 2035 roga eMKOCTb BHYTPEHHEro
pblHKa Ans gaHHoro obopyaoBaHust 6yaeT ocTaBaTbCsl OTHOCUTENbHO HEDOMbLUOW, a BbIXO4,
Ha BHELWHWE pPbIHKA 3aTpyAHEH W3-3a BbICOKOW KOHKypeHuuu. [na obecnedeHus
KOHKYpPEHTOCNOCOBHOCTN paspabaTbiBaeMblX YCTAHOBOK C MEPCNEKTUBHLIMU 3apybexxHbIMM
TexHosnorsaMmn noTpedyeTtcs BbINONHUTL 6onblion o6bem HMOKP, B Tom yncrne no co3gaHuto
HOBbIX >XapOnpOo4yHbIX MaTepmnanos N TepMmobapbepHbIX NOKPLITUN.

3apgady pas3paboTkm OTEeYEeCTBEHHbIX [a30BbiX TypOuH 6GOMbLIOMW MOLHOCTU C
NEepPCNeKTUBHbIMA  TEXHUYECKMMWU  XapakKTepucTUkaMu crnefyeT  paccMmaTpuBatbh — Kak
cTpaTerMyeckyto, rapaHTUPYIOLLY0 COXpaHeHWe W pasBUTUE HayYHO-TEXHOMOrMYecKoro
noTeHuMana ctpaHbl. 3TO MPSAMOW TEXHOMOMMYECKUA BbI3OB OS11 OTEYECTBEHHOW Hayku U
NPOMbILLNEHHOCTU. BnageHne TexHomnormsMm npou3BOACTBA MOLLHbBIX ra30BbiX TypOuWH
MO3UTMBHO  XapaKTepu3yeT  Hay4yHO-TEXHOSIOTMYECKMA  YPOBEHb  JHEPreTU4ecKoro
MaLUMHOCTPOEHUS CTPaHbl U BO MHOTOM ONpeaenseT ero 3KCnopTHbIN NoTeHuman.
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Pasgen 4 NMpou3BoacTBO 3HEPrun Npu CXXUraHUM XXUAKOro Tonnmea

B Tabnuue 4.1 npegctaBneHbl TOC oTpacnu 9neKkTpodHepreTuka, cxurawuwme B
KayeCcTBe OCHOBHOIO TOMnMBa MasyT.

Tabnmua 4.1 — TOC oTpacnun 3neKTpo3HEepreTvka, CXKurawuwme B KadecTBE OCHOBHOIO
TOonnMBa MasyT

HanmeHoBaHve TOC YcTaHoBNeHHas anekrpuyeckas MOLWHOCTb, MBT
MypmaHckas TOU 12
Ceetnosckas NP3C-2 94
Apocnasckasa TOL-3 295
Ntoro 3 T3C, ocxurawowmx B 401
KayecTBe OCHOBHOIO Tonnmea mMasyT

4.1 OnucaHne TexXHONoOrM4YecKux rnpoueccos

YKngkoe tonnueo noctaensietcs HAa TAC 0ObIYHO KeNe3HOAOPOXKHbIM TPAHCNOPTOM B
cneuvanbHbIX LMCTEPHAX W  XPaHUTCA B BepTUKaNbHbIX CTanbHbIX LMAVMHAPUYECKMX
pes3epByapax, PpacnosioXeHHbIX N0 NPOTUBOMOXaPHbIM YCITIOBUAM Ha AOCTAaTOYHOM yAaneHum
oT rnaeBHoro kopnyca TJ3C. [na obecnevyeHns cnmBa >XMAKOrO TOMNMBA U3 LMUCTEPHbI €ro
pasorpesatoT napom c gasnerHunem 1,2-1,6 Mlla n temnepatypon go 200-300°C.

B 3aBMCUMOCTM OT KNMMaTUYECKMUX YCIOBUI B MECTE pacrnonioXeHus obbekta u Tuna
XpaHMMOro TONnMBa, pesepByapbl MOryT notpeboBaTb OCHALEHUS CUCTEMOM Harpeea Ans
Toro, 4TtoOGbl OOBECTM Ma3yTHOe TOMMAMBO A0 HeobxoaMmon TemnepaTypbl, YTOObI
OCYLLIECTBUTb €ro Nepekayky 1 pacnblrieHne B ropenkax. lNepekayvka Tonnvea us pesepsyapoB
XpaHeHus1 K YCTpomcTtBam cxuraHma (kotnam u [TY) ocywecTBnseTcs no Ha3eMHbIM

Tpybonposoaam.
Ha napoTypbuHHbix TOC B KayecTBe >XMAKOro TOMSMBa B OCHOBHOM CXMUraetcs
OCTaTOYHbIA NPOAYKT MEPEroHKNM HedpTM — MasyT M 3HAYMTENbHO pexe cbipas unm

OTOEH3UHEHHast HEPTb.

OpaHOM 13 BaXKHENLLMX XapakTepUCTUK MasyTa siBnsieTcs BA3KoCTb. [Ana obecneyeHus
TeKy4YyecTn masyTa no Tpybonposogam ero Heob6xoaumo nogorpesaTb A0 TemnepaTypbl 80-
130°C B 3aBUCMMOCTU OT KONMYeCcTBa napadunHocogepKalimx CoeanHeH B TONMMBE.

3 pesepByapoB Ma3yT Hacocamu NogaeTcd B NapoBble NogorpesaTenu u ganee yepes
UNbTP TOHKOM OYUCTKU HanpasfisieTCs K KOTMy, rae nNpoucxoguT ero pacnpegerieHve no
dopcyHkam ropenok. [ns obecnevyeHnss HEOBXOOUMOW BSA3KOCTM C LIESIbIO KaYeCTBEHHOIO
pacnblfia mMasyT JOMKeH ObiTb HarpeT Ao Temnepatypbl npumepHo oT 120 go 140°C. YTtoObl
YyNyYlwunTb CropaHMe masyTa MHOr4a MCMNosb3yrTca 400aBKu U npucagku.

B rasoBbix TypbuHax, paboTarowmx Ha XXUAKOM TONMMBE, MOXET ObiTb MCMNOMb30BaHO
TONbKO OYULLIEHHOE XMAOKOE TOMnMBO. TOMNMMBO AOSMKHO ObiTb 4OBEAEHO OO0 HEOBXOAMMOrO
AaBreHns nepea TemM Kak NPon3onaeT NpoLect CKUraHnsa B CaMon razoBon TypoOuHe.

[AnsenbHoe ToNMBO NPU UCNOSIb30BaHUN B COBPEMEHHbIX ra3oBbiX TypbuHax, TpebyeT
npeaBapuTenbHon o06paboTkM Ha yCTaHOBKE MOATOTOBKM TOMMAMBA C LENbH YMEHbLUEHMWS
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KOHLUEHTpaLUMM HaTpus, Kanua W Kanbuusi, a Takke yaaneHun TBepablX nNpuMecen,
NPUCYTCTBUE KOTOPLIX ABMAIOTCA ryOuUTEenNbHbIM AN nonacten TypouHbl.

Ha rasotypbuHHon TAC ycTaHOBKa MOArOTOBKM XMAOKOrO TOMMMBA BKIOYaeT B cebs
HarpeBaTenu TonnmMBa (BMEKTPUYECKOrO0 Tuna WM C NapoBbiM KOHTYPOM), a TaKke
HeobxoanMble Hacocbl 1 TPybGonpoBOAbI.

Kvugkoe TOMNMMBO, NpegHasHayeHHoe ANs MCMONb30BaHUA B rasoBbiX TypOuHaXx,
OOJDKHO YAOBNETBOPATL creayrwmm TpedoBaHnAM:

—  BbICOKasi CTENEHb YNCTOThI;

— HU3Kas cTeneHb KOPPO3MOHHOW aKTMBHOCTU MO OTHOLUEHWUIO K BCMOMOraTenbHbIM
4acTaAM M y3ram U K ropsidnm nonactsam TypOuHbl;

— HM3Kaga cTeneHb ocagkoobpa3oBaHWsi, 0COOEHHO Ha ropAYMX IoNacTax TypOUHBbI.

KoTenbHble YCTaHOBKU AN CKUTaHUS XUOKMX U ra30006pasHbiX TONSIMB KOHCTPYKTUBHO
OCHOBaHbl Ha cucTemMax Ans akenbHoro (NbINEBMAHONO) CXMUraHusa TBepgoro Tonnmea. Bee
razoobpasHble 1 XUAKMe TOMnMBa MOTyT CKUraTbCA ropefnikammn, pacnosioXXEHHbIMU B HDKHEN
yacTu Tonku. B ropenku noboro Tuna Bcerga nogaetcsa BO3AyX AMs1 CMELUEHNs C TONSIMBOM U
ropeHus.

B TO Bpemsi kak raszoobpasHoe TOMSIMBO HarMpsiMyr CXKUraeTcss B CMECU C BO3AYXOM,
Xnakoe TOMNMMBO pacnbiNseTcs B TOMKe NOcpeacTBOM (POPCYHOK, MPOM3BOASALUMX MESKue
Kannu B pe3ynbTaTte MexaHM4YecKoro npouecca Unm npu nomMoLy BCnomMoraTenbHOW cpeabl
(Bo3gyx wnu nap) nog pasneHueM. [Ona Toro, 4tobbl MOMAy4YMTb FOMOr€HHOE rOpeHKeE,
MCNONb3YTCA MENKOAMNCNEPCHbIE a3p030SbHble Kannm pasamepom oT 30 go 150 mkm.

Ona cxkuraHus KUOKUX W ra3oobpasHbiX TOMMMB B SHEPreTUYECKMX  KOoTnax
ncnonb3yTcs (PpoHTanbHoe, BCTPEYHOE, TaHreHumanoHoe (Unv YrrioBOE) pacronioXeHue
roperiok, yCTaHOBIIEHHbIX OT OQHOr0 40 YEThbIPEX APYCOB.

Mpn cxxmnraHnm masyta JOMKHbI ObITb YyYTEHbI criegyroume npobnemsi:

—  HeobXOAMMOCTb [OMNOSHUTENBHOrO HarpeBa nepepn pacrnblifieHNeM M3-3a BbICOKOM
BSI3KOCTW;

—  CKJIOHHOCTb TOMnMBa K (oOpPMMPOBAHMIO KOKCOBbIX YacTul,

—  (pOpMMpPOBaHMNE OTNOXEHNA HA KOHBEKTMBHbIX MOBEPXHOCTSX HArpeBa;

—  HMU3KOTEMNepaTypHasa cepHUCTas Koppo3us Bo3ayxonogorpesaTenen.

[1Be nepBble Npobnembl Bbi3BaHbl BbICOKMM MOJSIEKYNSIPHBIM BECOM U1 acanbTeHOBOM
NPUPOAON HEKOTOPbIX AIEMEHTOB, BXOASLMNX B COCTaB Tonnvea. BTtopasa n tpetbsa npobnema
BO3HMKAIOT 13-3a NPUCYTCTBMSA B TOMMMBE Cepbl, a30Ta, BaHaaus.

Kak npaBuno, poctaBka Masyta Ha TOC ocywecTBnseTca B LMUCTEpHaxX
KEne3HOoAOpPOXHbIM  TpaHcnopToM. MasyT cnmMBaldT U3  UUCTEPH CaMOTEKOM rocne
npeABapuTENbHOrO pasorpeBa ¢ obecneyeHnem TemnepaTtypbl MasdyTa Ha Bcace HacoCOB
npueMHON eMKoCTh He Hmke 60 °C:

—  «OCTPbIM» NEPEerpeTbiM U HacbILWEHHbIM NApOM (Moaava BOASHOIo napa K HULLY
LMCTEPHbI YCTPONCTBaAaMM BEPXHErO pa3orpeBa Ui Yepes yCTPONCTBA HMXKHETO CrMBA;

—  LUMPKYNSIUMOHHBbIM CNOCOBOM 4epe3 3aKkpbiTble CIIMBHbIE YCTPOMCTBA HWXKHEro
CnuBa co crnmBoM 6e3 KOHTaKTa C Hapy>XHOW Cpeaon;

— cnocobom MHAOYKLMOHHOrO pasorpesa.

EmkocTb npuemHoro pesepByapa Ansi TONNMBa, LOCTABMASEMOro Xene3HOLOPOXHbIM
TpaHCNopTOM, A0SMKHA obecneynBaTtb NPU aBapuMHOM OCTAHOBKE NepeKkayYnBatoLLMx HacoOCOB
npuem Tonnuea B TeyeHmne 30 MuH.
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MNepekaunBaHne masyta No TpybonpoBogam OCYLLIECTBASETCS TOMbKO B HarpeTom
COCTOSIHMW. JTO CBA3a@HO CO CrNOCOBHOCTLIO MasyTa 3acTbiBaTb Mpu  TemnepaType
oKpyxatowen cpeabl. HarpeBaHme masyta B LMCTEPHaX OCYLLECTBIAIOT:

- B Tenndakax (oborpeB UMCTEPH CHApYXu B crneumarnbHbIX Kamepax);
- NPOKA4ykoW 4Yepe3 UUCTEepPHbl NpeaBapuTeNnbHO Harpetoro B crneumanbHbIX
TennoobMeHHMKax MasyTa;

XpaHeHne MasyTa OCYyLEeCTBNAETCA B MeTalyIM4ecKnX unm xene3obeTOHHbIX
pe3epByapax. Kpbllkn fOKOB B pe3epByapax AOSMKHbl ObiTb BCerga nioTHO 3akpbiTbl Ha
GonTbl C npoknagkamu. [Ons npenoTBpalleHus pacTekaHus MasyTa HaglemHble Oaku-
pesepByapbl XpaHeHWa MasdyTa AOSkHbl obBanoBbiBaTbcsa. O6bem obGBanoBaHUs LOSMKEH
ObITb paBeH 06beMy HanbonbLLEro pesepByapa.

NMogaya masyTta u3 XpaHunuviia B KOTElbHYH OCYLLECTBASAETCA N0 MaructpasnbHbIM
Tpybonposogam, CHabXeHHbIMWU napanfesnibHO NPONoXeHHbIMU Tpybamu ¢ napoM, UMeLLNM
obwyto Tennousonsuuio. epen NOCTynneHMemMm B MaructpasnbHbii TpybonpoBog MasyT
npoxoauT 4yepes3 nogorpeBatenb U puNbTpbl rPybon n TOHKOM O4vUCTKW. [logorpesBaTtenb
obecneynBaeT oNTMMarbHYy TEMNEpaTypy U BA3KOCTb MasyTa. GunbTpbl UCMOMb3YHTCA AN
3a[epXXKn npumecen 1 npegoTBpaLLeHnst 3abuBaHNS Y3KMX KaHanoB Ma3yTHbIX (DOPCYHOK.

[ns ob6ecneyeHns noxapobesonacHOCTM TemnepaTypa No4orpesa Ma3yTa B OTKPbITbIX
€MKOCTSIX U MpU CNuBe M3 UMCTEpPH AosmkHa ObiTb Ha 100 °C HuMxe TemnepaTypbl BCMbILLKMN.
Kpome Toro, Bce cnmBHoe o60opyaoBaHme, Hacockl U Tpy6onpoBoabl AOMKHbI ObITh 3a3eMIEHbI
ANa 0TBOAA CTaTMYECKOrO 9fieKTpMYecTBa, BO3HMKAKOLWErO Mpy nepekadke masyTta, M ans
3aWnTbl OT BO3AENCTBUS MOSHUI. Takke npegycMaTpmBaeTCsa CUrHanuaauusa npenerbHoro
NOBbILWEHNS OaBfieHUS U MNOBbIWEHUA TemnepaTypbl U MOHMXEHUS [aBrieHus TOMnnuBea,
nogaBaeMoro B KOTENbHY0 Ha cxuraHme KoHTponb TemnepaTypbl Ma3yTa B pe3epByapax
MOXET OCYLLIEeCTBMAATLCA MNpU MOMOLUM PTYTHbIX TEPMOMETPOB, YCTaHaBMMBaEeMbIX Ha
BCacblBaloLeM naTtpybke TONMMBHbBIX HACOCOB.

[na npegoTBpalleHnss 3arpsA3HeHWss BOAbl M MOYBbI MNNOWAAKA ANA  CIIMBHOMO
obopyaoBaHua OOMKHbI BbITb 3a0eTOHMPOBaHbI U MMETb KaHaBbl A4S O0TBOAA B JTIOBYLUKU
NpoNnTOro masyTa.

[MoaroToBKa XMOKOro TONMMBA K CKUraHWo

Cuctema noaroToBKM MasyTa K CXUraHUK MOXET BKNYaTb YCTPOWCTBA ANS €ro
romMoreHmsaumm n BBoga B MasyT XUOKUX NpUcagok, NOBbILAKLWMX OOHOPOAHOCTb TOMMMBA U
YMEHbLUAKLWNX NHTEHCUBHOCTb KOPPO3UKN KOTNOB [46]
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Tabnuua 4.2 — MNMprmeHsieMble MeTOoAbl CHUXeHUS BbibpocoB 3B B atmocdepy He Tpebytowwme
TEXHUYECKOro NepeoCcHaLLEeHNs U PEKOHCTPYKLUN NPU CKUraHUM Ma3yTa

MeTton

OnucaHue

Beibop Tonnvea

Mcnonb3oBaHue masyTa C HU3KMM CoaepXaHueM asoTta, cepbl U HA3KOW
30MbHOCTbHO.

MeTog ocHoBblBaeTCA Ha WMCNOSMb30BAHUM OOHOW WM HECKOMNbKUX

YnpoLieHHoe ropenok (NpeanoyTUTENbHO B BEPXHEM Sipyce FOpenok) Ans nogayu
ABYXCTYNeH4yaToe | TONbKO BO34yxa C nepepacnpegernieHnemMm TOMMMBHOW Harpyskun Ha
cXKuraHue ocTanbHble ropenku. Heobxoamm 3anac MOLIHOCTU Yy TOPErOK,
KOTOpble ocTarTcsa B paboTe
Bopga unu nap ncnonb3yoTcsa B Ka4ecTBe pa3baBUTeNs ANsi CHUKEHUS
[loB6aBneHme TemnepaTypbl ropeHunss B KoTnax u gopmupoBaHuna tennooro NOx,
nnbo npeaBapuUTENbHO CMELUMBAETCS C TOMMBOM A0 €ro CXUraHus
BoAbl/Napa

(TOI'IJ'IMBHaFI AMYIbCUA, YBIaXHEHNEe nn6o

HenocpeacTtBeEHHO BBOOAUTCA B TOPEJIKN

UM HacblWweHue),

Huskmne n3bbITKK
BO3ayxa

MeToz rnaBHbIM 06pa3oM OCHOBLIBAETCSI HA CreayHoLLMX NPU3HaKax:
— CBeAleHNe K MMHMMYMY NMPUCOCOB BO34yXa B TOMKY;

— TWaTenbHbIA KOHTPOMb MoJayn BO34yXa, WMCMNONb3yeMoro Arns
CKUTAHUS;

— CKUraHue TonnMea c perynmpyemMbiM XMMHEL0XOroM

HectexmnomeTpu-
Yeckoe CXKuraHue

MeTog  ocCHOBbIBaeTcs Ha pasbanaHce  TOMMMBOBO3AYLUHOIO
COOTHOLLEHWSI B TOPENOYHbIX YCTPONCTBAX UMM MO sipycaM roperiok.

HeobxoaMmo npoBedeHMEe HanagoyHbIX MUCMbITAHUA C  LEnblo
HegonyLEeHNs1 pe3Koro Bo3pacTaHusi XMMUYeCcKoro Hegoxora Tonsvea.

CHmxeHune
TemnepaTypbl
BO3yxa ropeHus

Mcnonb3oBaHne BO3dyxa rOpeHust npu TemnepaTtype OKpyXKatoLlen
cpedbl (BO34yX ropeHusa npegBapuTeribHO He HarpeBaeTcs B
BO34yxonogorpesaTerne, YTO MOXET NpMBECTU K cHkeHnto KI) nnn
BarnacupoBaHue YyacTu Bo3gyxa NOMUMO BO3AyxonogorpesaTtens

OpgHoBpemMeHHoe
CXKuUraHve masyTta
" NPUPOAHOro
rasa

Tak kak B Poccun He cyuwiectByeT obopyaoBaHWsi MO yraBrivMBaHMWIO
TBEpPAObIX YaCTuUL, MPU CKUFaHUM MasyTa, TO OAHOBPEMEHHOE CXXUraHue
mMasyTa 1 NPUPOLHOro rasa NO3BONSIET COKPaTUTb BbIOPOCHI TBEPAbIX
4acTuL, U OAHOBPEMEHHO OKCMAOB Cepbl

4.2 Tekywme ypoBHN 3IMUCCUN B OKpPYXKaKLLYH cpeay

Tabnuua 4.3 — CpegHerogosble Bbibpockl 3a nepuog ¢ 2010 no 2014 rog 3arpsa3HAOLMX
BellecTB Ha TAOC oTpacnu, cxurarLmx, B Ka4eCcTBe OCHOBHOIO Tonnuea, MasyT, T

TBepable | anokena OKGUALI a30Ta (B oKkcua
HanmeHoBaHue TOC Bcero nepec4yeTe Ha
BellecTBa | cepbl NO2) yrnepoga
MypmaHckasa TOL 15580 68 13702 1748 62
Apocnasckas TOL-3 1800 0 147 1638 14
CseTtnosckas [PIC-2 1089 11 986 91 0

Bbi6pocebl 3arpsisHstowmx Bewects B 2015 r. Ha TAOC oTpacnu, cxuraroLlmx, B Ka4ecTse
OCHOBHOrO TONSIMBa, MasyT, NpeacTaBrieHbl B Tabnvue 4.4.
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Tabnuua 4.4 — Beibpochbl 3arpsasHaowmx BewectB B 2015 r. Ha TOC oTpacnu, cxurarowmx, B
Ka4yeCTBe OCHOBHOrO TONnMBa, MasyT, T

TBEpAblE | ANOKCK okenap! asora (8 oKCU
HanmeHoBaHne TOC Bcero PA A A nepecyeTe Ha A
BellecTBa | cepbl NO2) yrnepoga
MypmaHckas TOL 13680 87 11861 1683 50
Apocnasckas TOU-3 1619 0 47 1490 83

AHanus perfnamMeHTUPOBaHHbLIX U aKTU4YEeCKUX YPOBHEW SMWUCCUW MoKasan, 4To
akTnyeckme 3HavyeHus Bblibpocos 3B TOC , nCNoNb3yoLWMX B KA4eCTBE OCHOBHOMO TONNMBa

MagsyT pa6OTalOT B npeaeriax pernamMmeHTMpoBaHHbIX 3HAYEHUN.

MeTogonorna onpegeneHns TEXHONMOrMYecknx nokasatenen BblibpocoB 3B B
atmocdepy HOT cxuraHna Tonnvea B Lensax NpomsBoAcTBa aHeprum Ha KTJY npusegeHa B

pasgene 2.2.2.

ANs KOTENbHbLIX YCTAHOBOK CXMWratoLlMX MPUPOOHbIA ra3 OCHOBHbIMU BblBGpocamm
3arpsAsHsoLWwmnX BellecTs ABnsoTcs okevabl azoTta (NOx) un cepsil.

AHanu3 gaHHbIX nokasar, 4To:

— MakcumanbHoe 3HaveHue BbIGPOCOB okcuaa yrnepoaa He npuebiwaeT 100 mr/m3,
YTO 3HAYMENBHO HIKE HOPMATUBHbIX 3HaYeHuid (300 mr/m3)

—  PexumHble meponpuaTtus, He Tpebytolime peKoOHCTPYKLUUN KOTENbHON YCTaHOBKM:

YMNPOLLEHHOE CTyMNeH4yaToe CXuraHue,
n30bITKAMU

MWHUMalbHbIMU

BO3dyxa, [OOnyCTUMbIMU

HecTexmomeTpuyeckoe CxuraHne wun pabota c
No YCNoBuSM paspeLleHHOMn

KOHUEHTpauun CO - BHeOpPEHbI NPaKTU4Y4EeCKN Ha BCEX MA3YTHbIX KOTMax.

— Copaep»aHue okcuaoB a3oTa B oTpaboTaBLwumx rasax MY He npesbiwatoTt 100 mr/m3
npn pabote Ha xuakom Tonnmee [loatomy ana ['TY u INIMY npegnaraeTcsi yCTaHOBUTH
TEXHOMOrMYeCckUn nokasaTenb YAerbHbIX BbIOPOCOB OKCMAOB a3oTa B aTMocdepy, paBHbIM

100 mr/m3.

Tabnuua 4.5 — [Juana3oH hakTUyYecKmx 3Ha4YEeHU TEXHONOIMYECKNX NoKasaTenen BbiIopocoB
3B B atmocdepy KTIY npu cxuraHmm Xngkoro Tonnmea

TennoBas MOLLHOCTb
koTnos, MBT

MaccoBas KOHLUeHTpaLmsi
SOx B AbIMOBbIX raszax
npu O2 = 6 %, Mr/HM*

MaccoBas KoHLUeHTpaums
NOx B AbIMOBBbIX ra3ax
npu O2 = 6 %, Mr/HM®*

KoTernbHble yCTaHOBKW, BBEAEHHbIE N0 NPOeKTaM, yTBepXaeHHbIM no 31.12.1981

50-100 200-3400 250-600
6onee 100 go 300 200-3400 250-600
6onee 300 200-3000 250-600
KoTenbHble yCcTaHOBKN, cnpoekTupoBaHHble nocrie 01.01.1982 n BBeaeHHbIE MO
31.12.2000
50-100 700-3400 250-500
oonee 100 go 300 700-3400 250-500
6onee 300 700-3000 250-500
KoTtenbHble yctaHoBkK, BBegeHHble ¢ 01.01.2001

50-100 700-1400 250-450
6onee 100 go 300 700-1400 250-450
6onee 300 700-1200 250-450

Mpumeyanue — * Npun HopmanbHbIX yenosusax (TemnepaTtypa 0°C, gasnenune 101,3 klla).cyxom ras
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1) Ona KTQY B coctaBe 3HeproobbekTtoB | kaTteropum, BBEAEHHbIX MO MpOeKTam,
yTBepxaeHHbIM no 31.12.1981, npeaenbHble 3Ha4YeHNa TexXHonornvyeckmux nokasatenen HOT
no BblbpocaM OKCMOOB as3oTa M OKCUMOOB Cepbl MPU  CXKUraHMM >KUOKOro TOMMvBa
yCTaHaBNMBAOTCA paBHbIMU  yAerbHbIM  BblIOpOCaM, KOTOpble BO3MOXHO [AOCTMYb C
NPUMEHEHNEM  Mano3aTpaTHbIX  TEXHOSMOMMYECKUX  MEPONPUATUA U PEXUMHbBIMU-
Hanago4HbIMM MeponpuUATUAMU. AHann3 aHKeTUPOBaHMSA Mokasan, Y4To 3TWM 3HAYEeHUs] He
npesbiwaeT 90 % KT3Y gaHHoM rpynnbl (MO MOLLHOCTK).

BBeneHue bonee ctpornx orpaHndeHnin ana KT3OY gaHHowW rpynnbl HeuenecoobpasHo
No cnefyowmmMm coobpaKeHUaAM:

—  MMEITCHA TEXHUYECKME OrpaHnyeHuns (OTCyTCTBMe nnowaamn) ons npumeHeHnsa Ha
aTnx KT3Y HoBbIX CpeacTB orpaHn4eHms BblOpOCoB,

— amm KTJY B ob6ospumom 6Gygywiem OyayT BbiBeAeHbl M3 3SKCnnyaTauum wunm
PEKOHCTPYMPOBaHbI B CBSA3M C OTHOCUTENBHO HU3KMMU NoKasaTensMm aHeproaekTMBHOCTMH,
HaJEeXHOCTK, NPOMbILLMEHHOM 6e30MacHOCTU UM 3KOHOMUYECKOW peHTabenbHOCTH.

[na aton rpynnbl 060pya0BaHUS BO3MOXHbI 2 anbTePHATUBHbIX PELLEHMS:

— BbIBOA M3 3KCrnfyaTaumm B TedyeHue 14 ner;

— B pesynbTate aHanusa 3aTtpar WU BbIrog W, B ClydYae 3KOHOMWYECKOM
LenecoobpasHOCTM M NPaKTUYECKOM BO3MOXHOCTM 3KCMNnyaTauun obopyaoBaHus cbiwe 14
net, obopygoBaHve [OMKHO ObiTb MOOEPHU3NPOBAHO C BbIXOLOM Ha TEeXHONOrnyeckue
nokasatenu HAT, cootBeTcTBYlOWME TpeboBaHuam TOCT P 50831-95 [26].

2) [Ins KoTerbHbIX YCTAHOBOK, cripoekTnpoBaHHbIx nocrie 01.01.1982 v BBegeHHbIX No
31.12.2000, n gna KT3Y, BBegeHHbIx ¢ 01.01.2001, npeaenbHble 3Ha4YEHNSA TEXHOSTOMMYECKUX
nokasatenen HOT BbIGPOCOB OKCMAOB a3oTa M OKCUMAOB Cepbl MPUHUMAKOTCA Ha YpPOBHE
AOCTUTHYTOM CYLLECTBYHOLLUMM TEXHONOIMSMU B OTPachu.

3) NpeaenbHble 3Ha4YeHNs BbiIbpocoB CO A0mMKHbI yCTaHaBNMBATLCA C y4€TOM TOr0, YTO
NPUMEHEHNE MPAKTUYECKN BCEX TEXHOMOrMYeCcKMx MeTOLOB nofasBfeHns obpasoBaHus
OoKCMOoB a3oTa conpoBoxaaeTtca poctom BblibpocoB CO. B cBaAsn ¢ Tem, yto HT[ cHuxXeHna
BbIOPOCOB OKCMAOB asoTa SBNSETCA MNPUMEHEHNE MMEHHO TEXHOMOrMYeckux MeTOoAoB,
npeaenbHble 3HavyeHns Bbibpocos CO JOMKHbI YCTaHaBNMBATLCA C Y4ETOM NPUMEHEHUS 3TUX
meTomoB. PekomeHnpgosaHo 3HauveHne 300 mr/Hm® ansa sBcex Tunos KTJY.

[MpepenbHble 3Ha4YeHWA TexHomnorndyeckux nokasatenen HOT, onpepeneHHble B
COOTBETCTBUM C ONUCAHHOM MeTohonoruen, npeacrasneHsl B [NpunoxeHuu I.
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4.3 Onpepenenuve HOT npu cxuraHMun Xnakoro TonsiuBa

4.3.1 Onpe.qeneHMe Hanny4vywmnx AOOoCTYNHbIX TexXHonormm pAans pPa3rpy3kKku, XpaHeHusA U nNoAroToBKU

XngkKkoro ronsaunBa

TexHonoruu, nognexawine paccMmoTpeHunto npu onpegenedmn HOT onsa pasrpy3kn, xpaHeHusi, o0paboTkn 1 NOArOTOBKM XXMUAOKOrO
Tonnmea, NnpeacraBneHbl B Tabnuue 4.6.

Tabnuua 4.6 — TexHonorMm npeaoTBpaLLEHNS AMUCCUIN B OKPYXXaloLLyo cpeay npu pasrpy3ke, XpaHeHun, obpaboTkm M noaroToBKM

XMNOKOro tonfimea, noanexalmnx pacCMOoTpPEHNIO

[MpumeHeHne [MepekpecTHble
lNoTeHynanbHoe
YpoBeHb onbiTa BNUSAHNS,
TexHornorus CHUXeHne MopaepHu3npoBaHH
HoBble yCcTaHOBKK aKcnnyatauum orpaHuyeHuns
BblGpOCOB ble
NPUMEHSIEMOCTH

O6sanoBska CHwmxeHune pucka
Ha3eMHbIX 3arpsisHeHnsA Boabl BoamoxxHo BoamoxxHo Ja HeTt
pesepsyapbl 1 NOYBbI
Cucrtemsl
aBTomatmyeckoro | CHMXeHue pucka
KOHTpONS Ans 3arpsAsHeHns BoAbl Bo3moxHo Bo3moxHo [a HeTt
npegoTBpaLwleHnsa | 1 NoYBbl
nepenvea
PerynsapHele
NpOBEPKM CHwmxeHune pucka
pesepByapoB 3arpsisHeHnsA BoAbI Bo3moxHO Bo3moxHO [a Het
XpaHeHUs N NOYBbI
TpybonpoBogoB
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4.3.2 OnpepeneHne HauNyyWuUxX AOCTYMHbIX TEXHOMONMNU CHMXXEHUSA BblIOPOCOB oKcuaoB cepbl SOx npu
CXXUraHuM XXnuakKoro Tonsmea

TexHonornn cHmxeHnsBbIBPocoB SOx NpU CKUraHMM XUAKMX TONMMB, MOASEXalluMe pacCMOTpPeHuto npu onpegeneHnn HOT
npuBeaeHsbl B Tabnuue 4.7

Tabnuua 4.7 — TexHonornn cHmkeHns BoldpocoB SOx Npu CKXUraHUM XUOKUX TOMMAMB, Nognexalime pacCMOTPEHNIO

lNoTeHynanbHoe [MpumeHeHne .
OKcnnyaTaunoHHbIN [MepeKkpecTHblEe BNUAHMS,
TexHonorus cokpalleHune HoBble
o MopnepHn3npoBaHHbie onbIT OorpaHnyYeHunsi MPUMMEHNUMOCTHU
BblGpocoB, % YCTaHOBKM

Mcnonb3oBaHue
Ma3yTHOro
Tonnmea ¢ CHwxeHune BbibpocoB

Bo3moxHo Bo3moxHO [a -
HU3KUM SOx B UCTOYHUKE
cogepXxaHnem
cepbl
CoBmecTHoEe
CXKuraHve CHwxeHwne BbIGpOCOB OQHOBpPEMEHHOE CHUXEHME

BoamoxxHo BoamoxHo [a
XNOKoro SOx B UCTOYHNMKE BblibpocoB NOx n COz2
TONnMBa M rasa
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4.3.3 OnpepgeneHne HaunyywWunx AOCTYMNHbIX TEXHONMOINMMU CHUXeHUA BblOpocoB okcupaa asota NOx npu

CXUraHUU XXngkKkoro TtonnumBa

Tabnuua 4.8 — TexHonornn cHmxkeHus BbIbpocoB NOx Npu CXUraHUm XUOKMX TONNUB, nogrnexawme paccMoTPEeHUo

lNoTeHumanb
Hoe QkcnnyaTaunoHH MepekpecTHble adhdeKTbI,
MeTon MpuMeHumocTb yarau PeKp P MpumeyaHus
COKpalLeHune bl OMbIT orpaHu4yeHne NPUMEHMMOCTH
BblbpocoB, %
Mpn Hanuuuu
CxxuraHue ¢
KOHTpOns 3a Mosienenne CO Ha ypoBHe
ManbiMmu He TpebyeTt
10-20 copgepxaHvem CO B Oa BblLLEe JOMYCTUMOrO B
n3bbITkKaMm PEKOHCTPYKUMM KOTNa
AbIMOBbIX ra3ax 3a yX0OALWMX ObIMOBbIX ra3ax
BO3ayxa
KOT/IOM
MoBblweHne n3bbiTka Bo3ayxa.
[MoBbIWeHWe TemnepaTypbl Ha TpebyeTca MOHTax
[ByxcTyneHyaToe
CKITAHME 30-50 Ha Bcex kotnax [a Bbixoae 13 Tonku. lNoasnseTcs conesn BTOPUYHOro
OMacHOCTb CEpOBOOPOLHOM BO3yxa
KOPPO3MK 3KpaHHbIX TPYO
MarnoTokcnyHas TpebyeTcsa 3ameHa
20-40 Ha Bcex koTnax [a - peoy
ropenka ropenok
Peunpkynauns 20-50 Ml PocTt TemnepaTtypbl neperpesa TpebyeTcs
ObIMOBbIX ra3oB CHwmxkeHmne KM PEKOHCTPYKLMS
Mpy Hanuyuu aByx un MoBbiweHne n3bbiTka BO3ayXa.
TpexcTtyneHyaTtoe TpebyeTca MOHTax
30-60 bonee apycos [a [MoBblWeHWe TemnepaTypbl Ha
CXuraHme conen TPeTUYHOro AyTbs
roperiok BbIXOA€E M3 TOMKN
KomnniekcHbIN
MeTOoA, COCTOSILLINIA
Mpun Hanuuumn oByx
B 06begMHeHUN MoBbiweHne n3bbiTka BO3ayXa. TpebyeTcs
60-70 nnun 6onbLUEero Yymcna Ja
peunpkynaumm, AOVCOB CHwuxeHue KL PEKOHCTPYKLUUSA
ABYXCTYMNeH4yaToro Py
CXKUraHms u
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ManoTOKCUYHbIX
ropernok
TpebyeTcs
- PEKOHCTPYKLNSA CXEMBbI
[MoBbILEHNE YCTONYNBOCTH
OMynbrupoBaHue Ma3yTonpoBoa B
10-20 Ha Bcex koTnax [a ropeHus dakena, yBenuyeHune
mMasyTta npegenax
noTepb C yXo4AaLWMMnN razamm y
Ma3yTOHaCOCHOM
CTaHuun
MNpumeyaHne — B MaroTOKCUYHbIX ropenikax Mpu CXKUraHWM XMAKOrO TOMNMBa onpedensiowmnM dakTopoM siBfsieTcss MasyTHas (DopCyHKa.

MarnoTOKCUYHOWM rOPEenkoM XXMOKOro TOMMMBA MOXHO MPUHSITL FOPEioYHOEe YCTPOWCTBO, KOTOpPOoe B 6a30BOM pexume 6e3 NpMMEeHeHWUst ocTanbHbIX

nepBUYHbIX METOA0B 0becrneynBaeT BbIOPOCH! OKenaoB asota meHee 400 mr/me.
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4.4 HOT npu cXXuraHmu xXnaoro Tonnmea

441 HOT pa3srpy3ku, XpaHeHUSA WU TPaAHCMNOPTUPOBKU XKUOKOro

TOonJuBa

HOT ans npenoTBpalleHnss SMUCCUIA B OKPYXKatoLLIYO cpeady Npw pasrpyske, XpaHeHum
N TPaHCNOPTMPOBKE XNOKOro TOMNnMBa NpuBeaeHsl B Tabnuue 4.9.

Tabnuua 4.9 — HOT ana npegoTepalleHns SMUCCUIN B OKPYXKaloLLYO Cpeay npu pasrpyske,
XpaHEeHUU U TPaHCMOPTUPOBKE XMUAKOro Tonnuea

Homep
HOT

BnusHne Hamnqume OOCTYIHbIE TEXHOJI0ITNIA

- MCMNONb30BaHME CUCTEM XPaHEHWUSA >XMUAKOro TOMNMBA,
KOTOpble pasmelarnTca B repMeTudHonM oOBarnoBke,
€MKOCTb}0, Kak MUHUMYM, MakCumarbHOro obbema camoro
Gonbworo pesepByapa. 30Hbl XpaHEHUs AOSMKHbI ObiTb
CNPOEKTUPOBaHbl TakMm o6pa3om, 4YTOObl yTeuykn wu3
HOT 4.1 | BepxHen YacTu pesepByapa 1 U3 CUCTeM nepenvea Mornm
Obl ObITb NepexBayeHbl U HAXOANTLCA BHYTPU 06BanoBKu.
HormkHa ObITb npenycMoTpeHa curHanusaums
npegenbHOro MoBbIWEHUA OaBfieHUsT U NOBbIWEHNS
TemnepaTtypbl W TMOHWXKEHUS OaBneHus  TOMNMMBa,
noJaBaeMoro B KOTESbHYK Ha CXKUraHue,

- NNOWAAKM ANns CNMBHOIO 060pyaoBaHUA LOMMKHbI ObiTb
HOT 4.2 | 3a6eTOHMpPOBaHbI U UMETb KaHaBbl ANA OTBOAA B FIOBYLLKM
NpOSIMTOro MasyTa;

- JIMBHEBblE U Tanble BOAbl AOSMKHbI ObITb COBpaHbl U
HOT 4.3 | obpaboTaHbl B cMCTEMAx OYMCTKM nepen cbpocom unm
yTunusmposaTbesa Ha TOC.

- Temnepartypa nogorpesa MasyTta B OTKPbITbIX €MKOCTSX
HOT 4.4 | n npu cnuBe M3 UUCTEPH JOIMKHA ObiTb Ha 15 °C Huxe
TemnepaTypbl BCMbIWKK, HO He Bbiwe 90 °C;

- BCe CNnMBHOEe obopyaoBaHue, Hacockl U TpybonpoBoabl
OOMKHbI OblTb 3a3eMneHbl Ansg 0TBoAa CTaTU4eCKOro
3NeKTpuyecTBa, BO3HMKAIOLLEro Npu nepekadke masyrta, u
ANs 3aWnTbl OT BO3AENCTBUSA MOSTHUN.

3arpsisHeHune
BOAbI

Moxxapo-
6e3onacHocCTb

HAOT 4.5
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4.4.2 HOT cHuXeHnA BbIOpocoB aAMokcuaa cepbl SO2 n okcmaa asora

NOx npu CXXUraHuM XXnaKoro Tonnmea

HAOT cHwxeHunsa BeiopocoB NOx Npu CXUraHmMm XXMAKOro Tonnmea — NpUMeHeHne 0gHoro
NN HECKOSNBKUX N3 NEPEYNCIIEHHBIX TEXHOSOMMYECKNX METOAOB:

HOT 4.6 PexxumHo-Hanago4Hble MeToabl:

— HAT 4.6.1 KoHTponupyemoe cHWXeHne n3bbiTka Bo3gyxa.

—  HOT 4.6.2 HectexnomeTpuyeckoe cxuraHue.

— HOT 4.6.3 [IByxcTyneH4yaToe CxuraHme 6e3 peKOHCTPYKLUM KOTNa.

HOT 4.7 TexHonornyeckne metoabl, TpebyroLme nameHeHnst KOHCTPYKLUUK KoTna:

— HAOT 4.7.1 [IByxcTyneH4YaTOE CXUraHue C PEKOHCTPYKLMEN KoTna.

— HAT 4.7.2 ManoTtokcn4yHas ropernka.

—  HAOT 4.7.3 Peunpkynsaumsa ObIMOBbIX ra3os.

— HOT 4.7.4 TexHonorusa cxvraHus BOOOMa3syTHOW 3MYIbCUN.

HOT cHuxeHus BbIGpOcoB okcnaoB cepbl SOx MPU CXUraHUM XNOKOro TONNMBa:

— HAT 4.8 Ncnonb3oBaHue Tonnmea C HU3KUM COAEPKAHMEM Cepbl UM YMEHbLLIEHNE
00NV CXKUraemoro masyTa 3a CYeT CXKuUraHus rasa.
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Paspen 5 Pa3rpy3ka, xpaHeHue 1 o4YncTKka macen

5.1 TexHonorum ob6paileHnst ¢ macrnamu, npuMmeHsiemole Ha KTJY

CogepxaHne p[aHHOMO pasgena He pacnpocTpaHsieTcsa Ha obpauweHue
9HepreTMYeckuMmn Macramm, CoaepXxaLlMmMmm nonnxropmupoBaHHble AngeHunbl 1 gpyrue
CTOWMKME OpraHMyeckume 3arpsasHntTenu. B cBasm ¢ nx ocobon onacHoOCTb AN 300PpOBbS
nogen 1M oKpyxawlen cpedbl obpalleHne C HUMK  perynupyeTcs OTAeNbHbIMU
HOPMaTUBHbIMM LOKYMEHTaMn B 06MacTv OxpaHbl OKpYXatlolen cpenpbl, CaHUTapHO-
3NMAEMMNOSIOrMYECKOro 6r1arononyyns HaceneHuss U NPOMbILINIEHHON ©e30nacHOCTW.
MpumeHeHne macen unn obopyaoBaHus, coaepKallmnx NonMxXNopupoBaHHble AUMGEHUITbI
U gpyrue CToMKME opraHn4eckme sarpasHmutenu, He asnsetca HAT.

dyHKuMM macrnoxosancte TOC

MeTogbl obpalleHus ¢ macnamu Ha KTQY onucansbl B [47], [48], [49] [50], [51], [52].

Macna Ha KT3Y npumeHsitoTca ons creayrowmx Lenen:

—  3IEeKTPOoU30NAUNOHHbIE (TpaHCcopMaTopHbIEe) Macna AN UCNOoSIb30BaHUS B
MacCioHanosAHEHHOM 31eKTPOOboPYyA0BaHUM: CUMOBLIX TPaHCopMaTopax u peakTopax,
N3MepUTENbHbIX TpaHcdopMaTopax TOoKa W HanpsXXeHWUs; BbICOKOBOSbTHbLIX BBOAAX,
MacCIsiHbIX BbIKNOYaTEeNsx, reHepaTopax ¢ MacrsiHbiM OXnaXxaeHuem cTaTopa;

— HeMpTaHble (MWHeparnbHble) TypbWHHbIE Macna Ans  NpUMEHEeHus B
TennoMexaHN4eCcKkoM, rmapoMexaHM4eckomMm N HaCOCHOM 06opyaOoBaHUN;

— OrHectovkme TypbuHHble Macna Tuna OMTU  pgns  npyMmeHeHus B
TennomMexaHn4eckoM 1 HacoCHOM 0bopyaoBaHWN;

— uvHAycTpuasnbHble macna (komnpeccopHble, NHOyCTpuanbHble,
rmgpasnuyeckne u Ap.) ANs NpUMMEeHeHus BO BcCrnomoraTtenisHoM obopynoBaHuu
(yrnepasmonbHoe o6opyooBaHWe, TAroAyTbeBble MalUMHbI KOTESbHbIX arperartos,
HacoCbl, aneKkTpoaBuraTeniv, KOMnpeccopbl).

B npouecce akcnnyatauuMm M npu TeXHUYECKOM obcnyxuBaHum obopyaoBaHuUs
Macna pacxoayltTcs BCreACTBME MpOTedeKk, Mpu CnuBe OTCTOA Mpu 0b6BOAHEHWUM,
ncnapenun, otbope npob AN aHanusa, a Takke Npu OYUCTKE U BOCCTaHOBIEHUM
cBoMCTB Macna. BcreacrtBue atoro HeobxoaMm nepuoguydeckui OonvB Macna B
MacrioHanosHeHHoe obopyaoBaHMe M cucTeMbl cMasku. Kpome Toro, B npouecce
aKcnsyatauumn yxyawarwTCa KadvyeCcTBEeHHble nokasaTenun macen, B pesynbTate 4ero
BO3HMKaeT HEOHBXOAMMOCTb B UX OYMCTKE UK 3ameHe. B cooTBETCTBUM C [47] OCHOBHbIMM
3afjavyamu gestenbHocTn no obpaweHuio ¢ macnammu Ha KT3Y asnsiotca obecneveHme
HageXHon paboThbl MacIiOHarnoNHEHHOTo obopyaoBaHus; coxpaHeHue
3KCnslyaTauynoHHbIX CBOMCTB Macersi; B TOM Yucne nyTeM ero OYUCTKN U BOCCTaHOBMEHUS
CBOMCTB. [1115 BbIMNOSIHEHUSI OCHOBHbIX TEXHOSOMYECKUX onepaunin ¢ MacrnaMmm Ha Bcex
TOC He3aBMCMMO OT KONMMYecTBa W  €OWUHUMYHOW MOLLHOCTW  YCTAHOBIIEHHOMO
obopynoBaHus NpefyCMOTPEHO COOpPYXEHUEe MacrisHbIX XO3SIUCTB — OTAeSIbHbIX
TEXHOMOIMYecknx OOBLEKTOB, NpeAHa3HAYeHHbIX AN BbINOSIHEHUS OnpeAeneHHbIX
onepauuMn ¢ macrnamu. MacnsHble XO3§MCTBa 3HepronpeanpuaTui, Kak npasuno,
OCYLLIEeCTBNAOT CnefyoLime OCHOBHbIE TEXHOSOMMYECKMe onepauuu:

— npuem macersn U3 TPaHCNOPTHbLIX EMKOCTEN;

— XpaHeHue macen;
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—  nogroToBKy Macen Ans ux sanuea unu gonuea B 06opyaoBaHueE;

— noAadvy noaroToBreEHHbIX Macen B 060pyaoBaHue;

— cnuB macen 13 06opyaoBaHMsa U UX NPUeM Ha Macnoxo3siNCTBO;

—  Bblgayy Macesn B TPaHCMNOPTHbIE EMKOCTU;

— XpaHeHue 3anaca copbeHTOB, npucagok, unbTpoBarnbHbIX MaTepuanos,
peareHTOB U OPYrnX pacxOAHbIX MaTepuarnos, NpMMeHseMbIX Npyu obpaboTke macna;

—  HakonneHue OoTpaboTaHHbIX mMacen, NOJTHOCTbO yTpaTuBLUNX
noTpebuTenbCckne KavyecTBa, NPy HEBO3MOXHOCTU UX BOCCTaHOBMNEHNSA cunamm TOC;

— MOAroTOBKY CBEXMX COPOEHTOB M BOCCTAHOBNEHME afCcopOLMOHHBIX CBOUCTB
OoTpaboTaHHbIX COPOEHTOB;

— cbop npoTeyek u ApeHaxen macen, HakonmeHne OTX040B;

— aBapVHbLIW CIMB Macra 13 pe3epByapoB XpPaHEHUS.

TexHonorn4yeckoe o6opyaoBaHMe Macroxo3siicTB

[nsa BLINONHEHNS YKa3aHHbIX orepauumi B COCTaB MacrsaHoro xo3sancrea T3C, kak
nNpaBuIo, BXOAAT:

— y3en npuema v Bblgavm Macen B TPAHCMOPTHbIE EMKOCTU (Kefe3HO40POXHbIE
n/unn aBTOTPAHCMNOPTHbIE);

—  OTKPbITbIN CKNag XpaHeHus Macen,

— MacrnoannapatHass W CKnagckue MOMEeLLeHns AONns XpaHeHWUst 3anacHbIX
yacTen, copbeHTOB N pacxofHbIX MaTepuarnos, PacnonoXeHHbIe B OAHOM 34aHWUu;

— cucTema MacnonpoBOLOB;

— nepegBwXKHOE Macnoo4yuctHoe obopyaoBaHMe And  O4YMCTKM  Macna
HenocpeacTBEHHO B 060pyAoBaHMY;

— TpaHCMopTHble €eMKOCTU ANA LOCTaBkM Macen K obopyaoBaHUIO M OT
obopynoBaHus.

OTKkpbITbIN CkNag obopyayeTcsa oTAeNbHbIMW BakaMun O XpaHeHUs Macen:

—  CBEXMX (paHee He UCMOoSb30BaHHbIX);

—  BOCCTaHOBIIEHHbIX;

— OTpaboTaHHbIX, NpeAHas3HayYeHHbIX ANa yTUImM3aumu.

Macna pasnuyHbiX MapoK, Kak MpaBuo, XpaHATCA B OTAeNbHbIX ©Oakax.
CmewmBaTbCa MOryT CBEXWE M BOCCTAHOBMEHHbIE Macra OL4HOM Mapku, a Takke
oTpaboTaHHble Macna pasHbiX MapokK, NpegHa3HavYeHHble Ang yTunuaauum (CMm. pasgen
5.3). KonunyectBo 1 emkocTb BakoB ans kaxgon TOC uHAMBMAYyanbHO, onpegensieTcs
KONMMYECTBOM MapoOK  MCMOMb3yeMbIX Macesf, €eMKOCTAMU  MacroHanofIHEHHOro
obopyaoBaHus, pacxogom Macern.

BHYTpeHHsIS MNOBEPXHOCTb MacnobakoB MOXeT WMeTb MacrobeH3ocTonkoe
aHTUKOPPO3MOHHOE  MOKpbITUEe, HGakM  0BOopyaAylTCA  BO3AYXOOCYLUUTENbHbLIMU
dunbTpamn (BOD), 4TO CHMXKAET CKOPOCTb CTAPEHUSA U 3arpss3HEHME Macesn npu ero
XpaHEeHUMW.

Bokpyr OTKpbITOro cknaga XpaHeHuss macen u BOKpYyr ©akoB BbIMOMHSETCS
obGBanoBaHue Ans NpeaoTBpaLleHnsa pacTekaHma Macen npy NoBpexaeHun 6akos.

MacnoannapaTtHasi pa3mellaeTcs B OTAENbHO CTOSALLEM MOMELLEHUN, B KOTOPOM
yCTaHaBNMBAOTCA pacxofHble 6aku, MacnoHacocbl, (oUnbTPbl TOHKOM OYUCTKM Macna,
YCTAHOBKM N5 OYUCTKM, OCYLUKM W BOCCTaAHOBMIEHWSI CBOMCTB Macna, aacopbepsbl,
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nogorpeesatenn Mmacna, crneumanbHoe obopyaoBaHue nONd BBeAEHUA NpPUCaaoK,
CYETYMKM ANna yveTa Macern, MacrionpoBOAbl, pas3fgaToyvyHas KOMOHKa ANnd Bblauu
HedpTenpo4yKTOB B aBTOTPAHCNOPT. 34aHmMe macrnoannapaTtHOM OCHaLLaeTcst MPUTOYHO-
BbITSDKHOW ~ BEHTUNAUMEN, CcpeacTBaMmyM  MexaHumsauum pabor ©n cuctemMoun
aBTOMAaTUYECKOro NOXKapOoTYLLEHWSI.

OcCHOBHblEe MpUMeHsieMble CNOCOObl COXpPaHEHUsT JKCMSyaTauUOHHbIX CBOWCTB
TpaHcOopMaTOpHOro Macna:

— HenpepbIBHAs O4MCTKA KPYNHOMOPUCTbIMKU agcopbeHTammn Mmacrna, 3anmToro B
obopynoBaHue, ¢ UCNoNb30BaHNEM TEPMOCUEOHHBIX NN aacoPOLMOHHBIX PUMNBTPOB;

— npaBunbHas aKcnnyaTaumsi BO34yXOOCyLUNTENbHbIX (PUNbTPOB;

— T[pUMEeHeHue cneuuanbHbiX CPeAcTB 3awuTbl Macrna OT OKUCHEHUd W
3arpsisHeHus (nneHo4Has nnm a30THas) nnum nonHas repMmeTmsauns
anekTpoobopyaoBaHus;

— nopaepxaHve HeoOXOAMMOW KOHLIEHTpauMM aHTMOKUCIIUTENbHON npucanku
(MHrMBUTOPa OKMCIEHMNS);

—  3gvheKkTMBHOE OXNnaxaeHne Macna;

— 3dodeKTMBHOE BOCCTAHOBMIEHNE CBOMCTB Macna npu npoBegeHUM PEMOHTOB
anekTpoobopyaoBaHus;

— MpoOMbIBKa (MOArOTOBKA) anekTpoobopyaoBaHUsA nepen 3ameHon macna.

MeToabl ouncTkn macen

Ona o4ncTkM Macna npUMEHSIITCS pasfnuyHble  usnyeckne u  PU3NKO-
XUMUYECKNE METOAbl yAaneHust M3 HUX BCEX TUMOB 3arpsi3HeHUs (MexaHuyeckue
npuMecK, pacTBOpeHHas M AucrnepcHas BoAa, LUfam, pacTBOPEHHble rasbl U Ap.).
MpumeHstoTca cnegyowme pusndeckne MetToabl yaaneHus sarpsasHeHun 3 macna:

— rpaBUTaAUMOHHbLIN (OTCTaMBaHME B pe3epByapax);

—  LEeHTpobBeXHbIN (LeHTpobeXHbIe cenapaTopbl, LEHTPUAYTK);

—  hunbTpauus (punbTpbl, CETKU, MEMOpPaHbI);

— ncnapeHue (BakyyMHble JerasaunoHHble YCTaHOBKU U Op.);

—  3neKTpocTaTUyeckne U MarHUTHble MeToabl.

Bbibop MeTO4OB OYUCTKM, MNPUMEHSEMbIX Ha KOHKPETHbIX 3HEepProobbekTax,
OCYLLIECTBNAETCA UCXOAs M3 NoTpebHOCTEN NpeanpusaTUn.

OCHOBHbIM  (PM3UKO-XUMUYECKMM  METOAOM  OYUCTKW, MPUMEHSIEMbIM  Ha
3HepreTMYeckux NpeanpuaTmsx, aBnaeTca agcopbumnsa (o4mcTka ueonutamm n gpyrumm
copbeHTamn). duanyeckne MeToabl UCNONb3YHTCA AN ry6OoKoM OCyLLKN 1 Aerasaumm
mMacna, M3 Hux Haubonee LwMpPOKOe MNPUMEHEHME WUMEIKOT BaKyyMHblE TEXHOSIOMMMU.
Ocyulka macrna npoayBKOW ropsvyrm BO34yXOM UM MHEPTHBIM ra3oM Npu atMocepHOM
AaBreHNN B HacTosILLee BpeEMS NPakTUYECKN HEe NPUMEHSIETCS.

ornekTpocTatnyeckasd O4yuCTKa Macna nos3BondeTr ygandatb M3 Macna
MexaHun4yecKkne npuMmecu u wnam 6e3 NpUMeHeHNsa pacxofHbIX MaTepuarnos.

TexHonorns nNoAroToBKM  (OYMCTKM) TpaHcOpMaTOpHbIX Macen, O0OBbIYHO
NPYMEHAeMasa Ha 3SHepreTMyYeckoM MpeanpuaTun, npegycmaTpuBaeT KoMOUHaUUIO
pasnn4YHbIX METO0B.

MpeaBaputenbHas rpybas ouynucTka Macna (CBeXero unuM Ccnmtoro  u3
obopyaoBaHMsa) OT [OUMCNEPCHOW BOAbl W MexaHuM4yeckux npumecen (wnama)
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OCYLLECTBMAETCA B pe3epByapax OTKPbITOro cknaga MacrisiHbiX XO38UCTB C MOMOLLbHO
oTcTamBaHuA. BeligenmeLumeca 3arpa3HeHnsa nepnogmyeckn yaansoTca n3 pesepsyapos
npy NOMOLLM OpeHaKen OOHHbIX CrioeB (ocagkoB) macna. [pu aToM yaansawTcs, Kak
NpaBumno, KPyrnHble W TaXKenble 4acTuubl pasmepom cBbilwe 40 mkm. Hambonee
abeKkTUBHbI ANA 3TUX Lenen BepTukanbHble pesepByapbl C KOHYCHbIMW OHULLAMMU.
Oumnctka 9nNeKTpoU3ONALMOHHOIO Macria OCYLLEeCTBISIeTCH, B OCHOBHOM, Mpu ero
NoAroTOBKE K 3anuBy B anekTpoobopygoBaHue unm BO BpeMsa pemoHTa. [lpu aTom
NPUMEHSAIOTCA  crneaylowmne TexHonormm (Mnu - nx  KoMbuHaumm):  LeHTpPoBexHo-
BaKyyMHasi, aacopbuMOHHAa Ha CTauMOHapHOM croe, rnybokas BakyyMHas OCyLUKa W
dunbTpaumna. YCTaHOBKM [ONA  OYUCTKM  TpaHCOPMATOPHOro Macra Ha OCHoBe
LEeHTPOOEXHO-BaKyyMHON W  aacopOUMOHHOM Ha CTauMOHapHOM crioe  (ocyLllka
LEeoNMTOM) TEeXHONMOorMM UCMNOoNb3ylTCA Ons  MOArOTOBKM ero K 3anuBy B
anekTpoobopygoBaHme OTKpbiToro Tuna Jo 500 kB  BKNOYUTENBHO, Tak Kak
obecneunBaeTca yaaneHue AUCNEPCHON W PaCTBOPEHHOW BOAbl, MEXaHWYEeCKMX
npMMecen, HO [aHHble YCTAHOBKM He MO3BOMSKT OCYLWeCTBUTb Heobxogmmyto
Aerasaumio macna.

Ans nogrotoBkM K 3anuBy unuM ob6paboTkm macna HenocpeacTBEHHO B
repMeTM4yHoM anekTpoobopyaoBaHMn Ha knacc HanpsbkeHna 1150 kB npumeHsitoTca
YyCTaHOBKM BaKyyMHOW OYUCTKM NPU HarpeBaHUn, KOTOpbIe NO3BONAIT yaandaTb U3 macna
NpaKTUYECKN NOSTHOCTBIO MeXaHN4yecKne NnpumMecu, pacTBOpPEHHbIE BOAY U rasbl.

Bo Bcex ycTaHOBKax Ha BbIxode Macfna [OOSTKHbl MCNoNb3oBaTbCA OUbTPbI
TOHKOM ouncTkn (PTO) macna ¢ HOMUHANBHOWM TOHKOCTbIO punbTpaumm ot 5 o 10 Mkm
ans anektpoobopygoBaHua o 750 kB BknwountensHo u He 6Gonee 5 MKm Ons
anekTpoobopynoBaHusa HanpsbkeHnem 1150 kB. Hanbonee ontumanbHas HOMUHaNbLHas
TOHKOCTb ounbTpaumm ®TO ana TpaHcopmMaToOpPHbLIX Macesn COCTaBMnsSET OT 3 A0 6 MKM.
B cnyyasax cunbHOro 3arpAs3HeHuMst TpaHCOPMATOPHOro Macrna MNpUMEHSIOT
npeABapuTenbHOe OTCTamBaHue u rpybyto hunbTpaumio nepes nposegeHneM OCHOBHOWN
obpaboTku.

MeToabl BOCCTAaHOBNEHUSI CBOMCTB Macer

Hanbonee WMpoOKO Ons BOCCTAHOBIEHMS CBOWCTB Macna MCMonb3yrTca ABa
OCHOBHbIX TunNa COPOUMOHHBIX TEXHOMOIMMN: KOHTAKTHAs O4YUCTKA C  MOMOLLbIO
MenkogucnepcHoro copbeHta w/vnm  agcopbuma  Ha  CTauMOHApHOM  croe
rpaHynmpoBaHHoro copbeHta. OCHOBHbIMU copbeHTamMu Ans OYUCTKN Ha CTaLMOHaAPHOM
cnoe aensaTca cunukarenb KCKIT n aktueHble okucn antomuHna AOA1 n AOA2. [Ins
KOHTAKTHOM OYMCTKM WCMONb3YHTCSA NpPUpPOAHble CcopbeHThl, Hambonee 4yacTto —
3ukeeBckaa oTtbenuBawowasi 3emMns, HO TMNPUMEHSIOT W Apyrme copbeHThl,
obecneunBaroLLne HOpMaTUBHOE Ka4YE€CTBO PEreHEPUPOBAHHbBIX Macern.

HenpepbiBHas o6paboTka macna KpynHonopucTbiMmn agcopbeHTamm npyv NOMOLLM
afACoOpOLUMOHHBIX 1 TEPMOCUMOHHBLIX PUNLTPOB B MpoLEecce aKcnfyaTauum no3BonsoT
yaanuTb 60nbLUY0 YacTb NPOAYKTOB CTapeHUs U 3aMeannTb NpoLecc CTapeHns macna.

5.2 Bo3gencTBus Macrioxo3siMcTB Ha OKpyXalLyro cpeay

KocBeHHOE BNUsiHME Ha HAaOEXHOCTb N SHEProaddekTMBHOCTL KTIY
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Macna wun, cooTBeTCTBEHHO, Macnoxossnctea TIC, urpalT BaxHyl porfb B
obecneyeHUn HaOEXHOCTU, IHEProddPdEKTUBHOCTM U IKOHOMUYHOCTU  paboTbl
OCHOBHOMO M BCMOMOraTenibHOro 3HeproobopyaoBaHus: MapoBbIX U ra3oBbiX TypOWH,
HacocHoro  obopygooBaHWA,  TArOOQYTbEBbIX  MalUMH  KOTEMbHbIX  arperartos,
KOMMpeccopHoro obopyaoBaHus, anekTpoobopynoBaHus. [lpumeHeHne  macen
NO3BOMISIET CHWXKATb NOTEPU HA TPEHUE M OTBOAUTL M3ObITOYHOE TEMNSO OT BPaLLatoLLMXCSs
mMexaHn3aMmoB. OTHOCUTENbHO XOpPOLUME 3NIEKTPOM3ONALMOHHbIE CBOWCTBaA Macen
NO3BOMAKT CYLECTBEHHO CHWXaTb MNOTEPWU INEKTPOIHEPrnn, yMeHbluaTb rabaputbl
anekTpoobopyaoBaHus.

B cBA3n ¢ atum Hanmyne Ha TOC Macrnoxo3snCTB U BbIMNOSIHEHWE VMW CBOWUX
dyHKuMn no obecneveHmnto TOC macnamum B HeobxogmMmbix obbemax n ¢ Tpebyembim
KayeCTBOM OKa3blBaeT CyLWECTBEHHOE BIIUSHWE Ha MokasaTenu HageXHOCTU WU
9KOHOMMYHOCTM paboTbl KTAY. Mepsbl, npuHumaemble Ha TOC anga npegoTBpalleHus
YXYALWEHN KadecTBa Maces, UX CTapeHus U 3arpsasHeHus, noaaepXKaHui BbICOKOro
KayecTBa Macen B Mpouecce 3KCnryatauuMu, MOBbIWEHUA KavyeCTBa OYUCTKU U
BOCCTAHOBMNEHUS CBOWCTB KOCBEHHO BIUAIOT Ha MOBbIWEHNE 3HeprodadPeKTUBHOCTH
KT3Y.

Ob6pasoBaHue CTOYHbIX BOA

[MprMMeHsieMble TEXHONOMMN obpaLleHns ¢ macnammn He TpebytoT UCNoNb30BaHWUS
BoAbl. B cBA3M ¢ 9TMM 06pasoBaHme 3arpsaA3HEHHbIX CTOYHbLIX BOA Ha Macnoxo3simcraax
He npoucxoant. OagHako 3arpsi3HEHHbIe CTOYHble BOAbl MOryT 00Opa3oBbiBaTbCA Ha
Macrnoxo3amcTBax npwu nonagaHuy MNOBEPXHOCTHOMO CTOKa (fIMBHEBOro, Tanoro,
NONMMBOMOEYHOIO0) Ha MNOBEPXHOCTW, 3arpA3HeHHble Macnamu. [loatomy, ans
npefoTBpaleHna obpasoBaHUA TakMX CTOYHbIX BOA MPUMEHSIIOTCA MEepPOonpUSaTUS,
HanpaBrieHHble Ha npefoTBpalleHne notepb Macen. Kpome Toro, BCe NOBEPXHOCTH,
3arps3HeHHble MacrioMm B pe3yrbTaTe NoTepb, MPOTEYeK, Kak B 30aHNSAX MACOX035CTB,
Tak 1 Ha npomnnowagkax TOC gomkHbl ObiTb NO BO3MOXHOCTM BbICTPO ouunLLeHbl. [Ans
OYUCTKN TBEpAbIX MOKPbITUIA, NMOBEPXHOCTEN UCMONb3YOTCA BETOLb, NECOK, OMUIKW,
apyrue cneuuwanuampoBaHHble MaTtepuansl gns cbopa HedTenpoayktoB. C uenbto
MOBbILWEHNS CKOPOCTU NMKBMAAUUM MPOTEYEK Ha Macrnoxo3amctBax M B MecTax
NPYMEHEHNS Macen opraHn3yeTcs XpaHeHe HEKOTOPOro 3anaca 3Tux matepuanos. [pu
3arpA3HeHMM TMo4YBbl €e 3arpsi3HEHHbIN CMOW CHUMaeTca U YTUNN3NpyeTcs WUnu
HanpasnseTcs Ha 3aXOPOHEHME.

Bbibpockl B atmocdepy

Macna nmerT OTHOCUTENBbHO HU3KNE 3HAYEeHWS AaBMEeHNs HACbILLEHHbIX MapoB Mo
CpaBHeHWO C gpyrmumu Hedrenpogyktamm. Kpome TOro, Ha Macrnoxo3smncrBax
NPYHMMAOTCA Mepbl, HanpaBfieHHble HA MWUHUMU3AUUIO NNOWAAen KOHTakTa Macen ¢
aTMOC(epHbIM BO3OYXOM C Lenbk npefoTBpalleHuss 3arpa3HeHus Macesn, noaTtomy
ob6beMmbl BbIBPOCOB NapoB Macesi B atmocdepy oT obopyaoBaHna macrnoxosancts TOC
B HOpPMasbHbIX 3KCMAyaTauMOHHbIX PeXumMax He3HauYMTeNbHO W, Kak MpaBuno, He
HOPMUPYETCS U HE KOHTPONMpyeTCS.

B TO Xe BpemMss MuHepanbHble Macrna SBASTCA BbICOKOMNOXapoonacHbIMU
BewecTtsamu. [lpyn BO3ropaHMmM OHW MOryT ObiTb, MOMUMO MPOYEro, MCTOYHUKAMM
BblAeNeHUs 3HauuTernbHbIX OObEMOB 3arpAsHAWKUX BeLecTB B atMmocdepy.
[MpoTmMBONOXapHble Mepbl Ha Macrnoxo3danucTBax perrnameHTupyTca PenepanbHbIM
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3akoHOM [53], TexHuyeckum pernameHTom [54], cBogom npasun [55] n gpyrumu
HOPMAaTMBHbLIMN JOKYMEHTaAMM 1 B HAacTosweM cnpaBovHmke HOT He paccmaTtpuBatoTcs.

O6pasoBaHue 0TX040B

MoxHO BblIOENMUTb  Criegyrwme rpynnbl OTXOAOB, obpasylwmxcs Ha
macrnoxo3ssancteax TOC:

1) OTpaboTaHHble Macna — Macrna, Ka4eCTBEHHbIE XapakTEPUCTUKM KOTOPbIX He
NO3BOMIAKT UX UCMNOMb30BaHNE B TEXHOMNOMMYECKMX npoueccax n obopygosaHum KTIY
unu gpyrmx notpedutenen. Metoapl obpaleHnsa ¢ 3TMMM OTXO4aMW PacCMOTPEHbI B
pasgene 5.3.

2) 3arpsisHeHHble Macnamu oTpaboTaHHble  copbBeHThbl, UNbLTPYyOLLME
mMaTtepuansl 1 obopyaoBaHue, UCMONb3yeMbIE B Onepauusix OYUCTKM U BOCCTAHOBIIEHUS
CBOMCTB Macen. 3T OTX0Abl HAKanMBatTCS B 3aKPbITbIX METanNIMYeCKUX EMKOCTSX Ha
nnowjagkax ¢ TBepAbiM NOKPbITUEM UMK B NOMELLEHUSIX, B KOTOPbIX OTXOAbI 06pa3ytoTcs,
NI COBMECTHOE HaKoMMNeHme ¢ NpoYnmmn TBepabiMn oTxogamum 4-5 KnNaccos;

3) Kngkme n nactoobpasHble 0TX0Abl OT ONepaunini O4MCTKM U BOCCTAHOBMEHUS
CBOMCTB Macers, OYUCTKM MacCrsHbIX pe3epByapoB, MacronpoBOAOB, CoAaepXalume
ocTaTku Macen, BoAy, wWnambl. OTU OTX0A4bl 3-r0 Knacca OnacHOCTM HakanmBalTCA
OTAENbHO OT TMPOYMX OTXOAOB B MeTanNMYecKUX 3akpbiTbiXx eMKocTsax. OHun
06e3BpexXmnBaloTCa B creumanbHblX YCTaHOBKaX AN TEPMUYECKOro obes3BpexmBaHus
OTXOO0B NN NepeaarTcsa cneunanmanpoBaHHbIM OpraHn3auusamM, UMELLUM JIMLEH3NN
Ha npaBo obpalleHnss C 0TX0A4aMM Krnacca OnacHOCTU He Huxke 3.

4) 3arpsisHeHHble Macnamm maTtepuanbl, UICNONb30BaHHbIE AN cbopa NpoTeyek,
ybopKkn ” nogaepxaHust YMCTOTbl B MOMELLEHUAX MacrOX03SMCTB, TEXHUYECKOro
obcnyxusaHusa n peMoHTa 06opyaoBaHNA Macnoxo3sMCTB (ONUIKNU, NECOK, 0OTUPOYHbIE
MaTtepuanbl, 3arpsi3HeHHasi no4sa 1 T.M.). 3TN OTXO4bl OTHOCATCS, KaK NpaBuno, K 3-My
unm 4-my Kraccam OnacHOCTU AN OKpyXXalollen cpedbl, U HakannueawTca B
MEeTannMyeckmx 3aKkpbiBalOLNXCA SILMKAX B MNPOM3BOACTBEHHbLIX MOMELUEHUsAX, rae
obpasytotca oTtxoapl. Mo Mepe HakonneHua oOTxXodbl MOryT nepegasaTbCs ANd
3aXOPOHEHUS Ha MONUIOHbI TBEPAbIX KOMMYHarnbHbIX OTXOA40B UMK 06e3BpexnBaTbCA B
cneuvanbHbIX YCTaHOBKaX, NpefHa3HavYeHHbIX ANA TepMUYeckoro obes3BpexmBaHuA
OTXOMOB;

5) MeTtannuyeckas u nnactmaccoBasi Tapa (00YKKM, KaHUCTPbI), 3arpsi3HeHHasi
mMacrnamm. HakonneHue 3arpsi3HEHHOW Tapbl OCYLLECTBASIOT B 3aKPbITbIX MOMELLEHMUSX
UM NoA4 HaBecamMun Ha Nnowjagkax ¢ TBEpAbIM MOKPbITUEM, HE AOMycKas 3arpsi3HEHUs!
Macrnamm NMBHEBBLIX M TanbiX Bod. MeTannuyeckyto Tapy, Kak npaBuio, ouvuwiarT oT
Macra 1 HanpaenslT Ha YTUNU3aAUMIO KakK JIOM YepHbIX MeTansioB. 3axOpOHEeHue
MeTannmMyeckon Tapbl 3anpeweHo. [nacTmaccoByo Tapy Takke o4vuLialoT OT Macrna u
nepenaroT Ans 3aXOPOHEHUS HA NONUIOHbI TBEPAbIX KOMMYHarbHbIX OTXOA0B.

6) MeTannuyeckne petanu obopyooBaHUS MacfoXO3sIMCTB. JOTU  OTXOAb!
o4yunLIAKTCA OT Macen un 3aTeM C HAMK 0DpaLlalTCcs Kak C TOMOM YEpPHbIX U LIBETHbIX
MeTannoB. 3axXxOpPOHEHME 3TUX OTXOAOB 3anpeLLEHO.

5.3 C6op u ytunusaumsa otpaboTtaHHbIX Macen

Macna, ka4yecTBO KOTOPbIX HE no3BOJIAET UX WUCMNOJIb30OBaHME MO MNpAMOMY
Ha3Ha4YeHnt B OCHOBHOM WUITN BCMOMOraTeJibHOM aHeproo6opyp,OBava|:
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— nogBeprakwTCA BOCCTAHOBMEHWUO COOGCTBEHHBIMW CUNaMW UMW CUNamu
CTOPOHHMX OpraHM3auuin n 3aTem UCMONb3YHTCS NO NPAMOMY Ha3HaYEHWIO;

— uncnonbayTcsa (nocne unm 6e3 04MCTKN) B COBCTBEHHOM BCMOMOraTesbHOM
obopyaoBaHMK, aBTOTPaHCMoOpPTE WM MNepeaarTCsa CTOPOHHMM OpraHmMsaumsam Ans
aHanornyHbIxX Lienemn.

— [Tlpn  HEBO3MOXHOCTM  BOCCTAHOBMEHWST  CBOWCTB UMM MONIE3HOro
MCNONb30BaHUA AaHHbIX Maces, OHU KnaccuuumupyroTes Kak oTxogbl (oTpaboTaHHbIe
mMacna) u;

— nepefarTcs cneunanu3npoBaHHbIM OpraHn3aunsam ansa ytunusauum nytem
pereHepaumu;

— ytunmaupytotca Ha KTOY ang npous3BoacTBa 3HEPrMM B CMECU C XKUOKAMMU
TonnmeBamu (NO COrnacoBaHWMIO C rocyaapCTBEHHbIMU MPUPOAOOXPAHHBIMU OpraHamu).

3axopoHeHne oTpaboTaHHbIX Macen He OCYyLLEeCTBASETCS.

MpuMeHeHne oTpaboTaHHbIX Maces B kKadeCcTBe aHTUaLre3NoHHbIX MaTepmnasnos U1
CpeacTB  Ans  NPOMNUTKM  CTPOUTENbHbIX MaTepuarnoB 3anpelieHo  TEXHUYECKUM
pernameHTom [48].

C6op oTpaboTaHHbIX Macen OCyLEeCTBNSAETCA B creumanbHble pesepByapbl MX,
npeAHa3HayYeHHble ANng 3TUX Lenemn.

OTpaboTaHHble HePTSAHbIE MHAYCTPUanbHble, TYPOUHHbIE N TPAaHCHOPMAaTOPHbIE
mMacna, nognexawue cgade ans nepepaboTkM B cneynanm3MpoBaHHbIE OpraHm3auunu,
MoryT cobupatbcst B oanH pesepByap MX u OOmkHbI yooOBNeTBOPATb TpeboBaHUAM,
npeabsBnsemMbiM K kadectBy macen rpynnsl MO B COOTBETCTBMM C TEXHUYECKUM
pernameHToMm [48]. Ecnn npu cbope oTpaboTaHHbIX Macesi NIPOUCXOAUT NX CMeLLEHNE C
TONAMBOM WNW  pyrumn  oTpaboTaHHbIMM  HedTenpogyktamu, TO Takas CMeCb
HedTenpooyKTOB AOSMKHA YOOBNETBOPSATbL TPeOOBaHUAM K KavyecTBY HedTenpoayKTOB
rpynnel CHO.

OTpaboTaHHble macna yTunuaunpytca Ha TOC B Ka4eCcTBe KOMMOHEHTOB XXMUAKOro
Tonnuea (B CMecu C An3enbHbIM U ra3oTypOuHHLIM TOMAMBOM, Ma3yToOM), HO TOSMbKO B
Tex chnydasix, Korga OHW He cogepXaT BpedHblX KOMMOHEHTOB (Hampumep:
ranoreHcogepxawjue yrneesogopoapl), M MO COrfacoBaHUIO C FOCYy4apCTBEHHbIMU
HaA30pPHBIMWU MPUPOLOOXPaHHbIMK opraHamu. COop 1 TpaHCNOPTMPOBKA Takux mMacen
OCYLLIECTBSETCH B CMECH.
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5.4 HOT ob6palweHusa ¢ macnamm Ha KTJY

TexHonornn obpatlleHnsa ¢ macnamm Ha KTJY, Bkroyas ero pasrpysky, XpaHeHue, NoAroTOBKY, OYUCTKY, TPAHCMOPTUPOBKY, MOTyT
ObITb KnaccuduumnpoBaHsl kak HOT B crnydae npMMeHeHus meTofoB, 06opyaoBaHWUA, YCTPOUCTB, YKka3aHHbIX B Tabnuue 5.1 ¢ yyetom

obnacten, ycnoBuin N orpaHNYEHNN X NPUMEHEHWS.

Tabnuua 5.1 — OnemenTbl HOT 06paweHms ¢ macnamm Ha KT3Y.
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Cchbinkn Ha Llenb
asgensbl npenmyLlecTBa, Ob6nacTb, ycnosusa u
Homep basf (P yul y Mcnonb3yemoe
AnemeHTbl HOT NTC 38 c BbIroabl) orpaHnyeHund
HOT obopyaosaHue
onvcaHvem NnpUMeHeHna npumeHexnna HOT
HOT anemeHTa HOT
5.1 O6opynoBaHue pesepByapoB
byA pesepByap PesepByapbl ons
yKkasaTensamMmu ypoBHS Macna,
XpaHeHus macna,
obecnevnsaroLLMMn
obopyaoBaHHbIe
CcuUrHanmsaumto n 6nokMpoBKy MpepoTBpalleHne MpoekTupyembie 1 y
5.1 y yKasaTensamMmm ypoBHeWN,
paboThbl HACOCOB, NOAAKLLMX noTtepb macrna aencrteyowme KTY YCTPOWCTBA
Macro B pe3epByapbl Npu
CUrHanmsaumm un
AOCTUXKEHUWN 3a4aHHOTO UNn
ONOKNpPOBKM
npeaenbHOro YpoBHA Macna
52 O6opyanoBaHne MacrsiHbIX
pe3epByapoB MacnsiHbIMU PesepByapbl ang
3aTBOpaMU U NepenycKHbIMU XpaHeHus macna,
KnanaHamu n nHankatopamm MpepoTBpaLlleHne o6opyaoBaHHbIe
cocTosiHMSA ocywmTens, BO® Ha 3arpsa3HeHus Macna, MacnaHbIMK 3aTBOpamMU
AblXaTenbHbIX MNHUSX 51 obpasoBaHus MpoekTupyembie 1 NN NepenyckHbIMN
pe3epByapoB, a pe3epByapoB ' 0TX040B, BbIOpOCOB aencreyowme KT3Y KrnanaHamu v
BMecTMMOCTbto Gonee 30 m3 - — napoB macna B NMHOMKaTopamu
ABOeHHbIMM BO® (aBa BOP aTtmocdepy COCTOSIHUS OCYLUUNTENS,
napansienbHo Ha O4HOM BO® Ha gbixaTenbHbIX
KPOHLUTENHE) NNHWSIX pe3epByapoB
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Ccbinku Ha Lenb
asgensl npenmyLlecTsa, O6nacTb, ycrnosus 1
Homep basf (P yu y Mcnonb3yemoe
onemenTbl HOT NTC 38 c BbIroabl) orpaHuMyeHus
HOT obopyaosaHue
onncaHmem NPUMeEHeHNS npumeHexnna HOT
HOT anemenTa HOT
5.3 3alwmTa BHyTPEeHHUX
NOBEPXHOCTEN pe3epByapoB
(macnobakoB) C NOMOLLbIO Pe3eDBYADL! 1S
cretinansHbIX X aHelezlﬂF:nacL:lna
Macrnob6eH30CTONKNX MpenoTtepalleHne op6o ,EI,OBaHHbIe,
@HTMKOPPO3MOHHbIX NMOKPbLITUN, 5 1 3arpsisHeHMst Macna [MpoekTnpyembie u CI'IepL)l,/I/IaJ'IbeIM
MaTtepuan KoTopbIX MHEPTEH K ' n obpasoBaHus aencreyowme KTY N
g MacrobeH30CTONKUM
BO34enCTBMO0 Macna (T.e. He OTX040B AHTUKODDOSMOHHBIM
oKasblBaeT oTpuLaTenbHOro bp
NOKpbITUEM
BINIUSIHUSA HA Ka4YeCTBO ropsiyero
(ao 70°C) macna npu KOHTaKTe B
TeYeHne ANUTENbHOro cpoka
5.4 O6opynoBaHne macnobakos
OTKPbITOro cknaga u
MacnonpoBoAOB
Tennonsonsaumen u
ycTporcTBamm oborpesa gHULL, MpoekTnpyemble u
6akos, Tpyb6onpoBoaos, aencreyowme KT3IV, MacroGaru
HanpumMep, NapoBbIMU UIK MpepoTBpaLleHne npu pasMmeLLeHnn .
P P, nap peAoTBPaLL pv P t macnonposoabl, MOO,
BOASHbLIMW CMYTHUKaMW NN 3arpsisHeHMs Macna mMacnobakos u
5.1 obopynoBaHHbIE

aneKkTpoHarpeBaTenbHbIMU
kabenamm

n obpasoBaHus
OTXOAO0B
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MacronpoBoaoB Ha
OTKPbITOM BO34YyXE UIKA
HeoTannmBaemMmom
nomeLwieHnn

Tennousonaumen n
ycTporcTBamm oborpesa
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Ccbinku Ha Lenb
asgenbl npeumyLLecTBa, O6nacTtb, ycnosusi 1
Homep basf (P yu y Mcnonb3yemoe
onemenTbl HOT NTC 38 c BbIroabl) orpaHuMyeHus
HOT obopyaosaHue
onncaHmem NPUMeEHeHNS npumeHexnna HOT
HOT anemenTa HOT
55 YcTponcTBo Touek ansa otbopa
MpenoTBpawieHne
npob macna Ha pesepByapax, Macnob6akn,
. 3arpsi3HeHus:, NoTepb
cxXeMbl MacnoannapaTHOn U 51 Macna u [MpoekTupyemble u macnonposoabl, MOO,
MOO, Ha macnonpoBogax B ’ aencreyowme KT3Y obopynoBaHHbIE
obpasoBaHus
COOTBETCTBUN C OTXO0B Touykamm otbopa
pekomeHgauuamm FOCT 2517
5.6 Cneuuanunsauus macnobakos
OTKPLITOro CKrnaga Macers, CXem
MacroannapaTHOWN,
MacronpoBoAOB Ans
NHOMBUAYANbHOIO XpaHeHus,
0b6paboTKn, TPAHCNOPTUPOBKU
pasHbIX MO HAa3HAYEHMUIO
(TpaHchopMaTOpHbIX, MpepnoTBpalleHue
TYPOUHHBIX, OTHECTOMKUX, 3arpsisHeHMst macna
NHOYCTPUanbHbIX) N Ka4ecTBy n obpasoBaHus Macnobaku,
Macen (CBeXux, 51 OTX0A0B, [MpoekTnpyembie n obopynoBaHue
NMOArOTOBSIEHHbIX, ' MoBbILLEHNE aencreyowme KT3Y MacroannapaTHon,
3KCnsyaTaunoHHbIX, KayecTBa MacronpoBoabl
OTpabOoTaHHbIX) BOCCTAHOBINEHHOIO
mMacna
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Ccbinku Ha Lenb
Homep pasgensbl (npenmywecTBa, O6nacTb, ycrnosus 1 Vcnonsayemoe
HOT onemenTbl HOT NTC 38 c BbIroabl) orpaHuMyeHus 060pY0BaHIE
onncaHmem NPUMeEHeHNS npumeHexnna HOT
HOT anemenTa HOT
5.7 YcTaHoBKa 3anopHoOn apMaTypsbl
Ha TEXHONOIMYECKMX U
APEHaXHbIX Macnonposogax
HenocpeacTBEHHO y
pe3epByapoB 47151 NONyYeHus MpepoTepalleHne
BO3MOXHOCTU UX OTKIOYEHUS OT 51 UNN CHWKEHNE [MpoekTnpyemble n Macnobaku ¢ 3anopHom
CXeMbl Macrnoxo3sncTea u ' 0b6bemoB nNoTepb aencreyowme KTY apmaTtypou
npegoTBpaLleHns nnm mMacna
yMeHbLLEeHNs 06beMOB po3nuea
mMacna npv noBpexaeHun
MacnonpoBoAOB
58 O6opyanoBaHue nNMHUI Nepenuea MpenoTBpalwieHne
pe3epByapoB rmapo3aTBopamm 3arpsis3HeHNst macna,
ANs npegoTBpaLLeHns obpasoBaHus
3arpsisHeHnst macrna u3 OTXOA0B, BbIGpoCOB
oKpyxatoLen cpeabl npu napoB Macna B
«OblXaHUNy» pe3epByapoB aTtmocdepy
Macnobaku c
MpoekTupyembie 1
5.1 rmaposaTBopamMu Ha
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aencreyowme KT3Y

JIMHNAX neperinBa
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Ccbinku Ha Lenb
asgenbl npeumyLLecTBa, O6nacTtb, ycnosusi 1
Homep basf (P yu y Mcnonb3yemoe
onemenTbl HOT NTC 38 c BbIroabl) orpaHuMyeHus
HOT obopyaosaHue
onncaHmem NPUMeEHeHNS npumeHexnna HOT
HOT anemenTa HOT
5.9 OcHauleHune cxem MX
BCTPOEHHbLIMW JaT4YnKamm
MpenoTBpalyeHne
KOHTpONS KadecTBa Macna, B TOM
y 3arpssHeHuss macna
yucne Knacca npoMbILLIEHHON
n obpasoBaHus y
YMCTOThbI, COAEPKaHNSA BOAbI, a BcTpoeHHble ycTponcTea
y OTXOAOB, [MpoekTupyemblie u
Takke yaenbHON NpoBOAMMOCTH 5.1 ¥ KOHTPONSA KayecTBa
MoBbILLEHNE aencreyowme KT3Y
(conpoTuBneHust) macna, mMacna
KadecTBa
yKkasaTtensamMu ypoBHS, aTynmkamu
BOCCTaHOBIEHHOIO
AaBneHus n TemnepaTypbl,
Macna
00bEMHbIMM CHETYMKAMU OIS
yyeTa nepekavykm macen
5.10 O6opynoBaHne MacrnonpoBoaoB MpenoTBpawieHne MacnonpoBogpbl,
NOTKaMN 1 3aMTHBIMWU KOXXyXamu 5 1 NN CHMKEHNE [MpoekTnpyemble u APEeHaXHble CUCTEMbI
ans onaHues anga céopa ' o6bemMoB NoTepb aencreyowme KT3Y ans cbopa npoTeyek
npoTeYeK 1 gpeHaxen macen Macna mMacna
5.11 PasmelueHune 3anaca lNpepoTBpaLlieHue
Martepuanos, npeaHasHa4YeHHbIX obpasoBaHus
Anst cbopa macen, B Mectax 3arpsA3HEeHHOro
[MpoekTupyemblie u
BO3MO>XHbIX UX NPOSINBOB, 5.2 NOBEPXHOCTHOIO °
aencreyowme KT3Y
npoTeYek CTOKa
512 HakonneHwne TBepabIX OTXOA0B,
MpenoTBpalieHne
3arpsA3HeHHbIX MacnamMmu, Ha 06DA30BAHMS CneumnanbsHo
nnowagkax ¢ Teepabim P [MpoekTnpyembie u obopynoBaHHbIE
5.2 3arpA3HeHHOoro ¥
NOKPbITUEM, 3aLLUNLLEHHbIX OT aencreyowme KTY nroLwagKkm HakonmeHuns
NOBEPXHOCTHOIO
0CafKoB UMK B 3aKPbITbIX cToKa OTX00B

nomMeLleHndax
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Ccbinku Ha Lenb
asgenbl npenmMyLlecTaa, Ob6nacTb, ycnosusa u
Homep basf (P yu y Mcnonb3yemoe
onemenTbl HOT NTC 38 c BbIroabl) orpaHuMyeHus
HOT obopynosaHue
onncaHmem NPUMeEHeHNS npumeHexnna HOT
HOT anemenTa HOT
5.13 Obe3sBpexunBaHne TBepabIX U
CneumnanbHble
nactoobpasHbIX 3aMacrieHHbIX CHwmXeHue macchbl n
[MpoekTnpyembie u YCTaHOBKM AN
OTXO[0B B crieynanbHo 5.2 Knacca onacHocCTu g
aencreyowme KT3Y obes3BpexnBaHng
npegHa3Ha4YeHHbIX yCTaHOBKaX OTX0O0B 0TXO10B
ans obe3BpexnBaHna 0TXOO0B
5.14 BoccTaHoBneHne cBOMCTB Macen
MpepoTBpaLleHne O6opynoBaHue aons
NyTEM MUX OYUCTKN COBCTBEHHBIMM MpoekTupyembie 1
g 5.3 obpasoBaHus ’ BOCCTaHOBNEHUS
cunamMun Unu CTOPoOHHeEN aencreyowme KT3Y o
9 OTX040B CBOWCTB, OUYNCTKM Macen
opraHmsaumnen
5.15 Mcnonb3oBaHue
TpaHcopMaToOpPHbIX U
TYPOUHHBIX Macen, HeNnPUrogHbIX
AN NPUMEHEHNSA B OCHOBHOM
TexHonorn4yeckom obopyaoBaHmm
B COOCTBEHHOM
BCMOMOraTesibHOM
obopynoBaHun KT3JY,
aBTOTpaHcMnopTe unu nepegava MpepnoTBpalleHue
NX CTOPOHHUM OpraHn3aunsam 5.3 obpasoBaHus Hencrteytowme KTIY
AJ1s1 aHanorn4YHbIX Lienemn OTXO0[0B
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Ccbinku Ha Lenb
asgensl npenmyLlecTsa, O6nacTb, ycrnosus 1
Homep basf (P yu y Mcnonb3yemoe
onemenTbl HOT NTC 38 c BbIroabl) orpaHuMyeHus
HOT obopyaosaHue
onncaHmem NPUMeEHeHNS npumeHexnna HOT
HOT anemenTa HOT
5.16 [NMepenaya oTpaboTaHHbLIX Macen Oencteyowme KTIY
crneumanmsmpoBaHHbIM npy Hann4ynm
opraHusauuam gns ytunmsaumm 5.3 YTunusaums oTxogoB opraHusauun,
(BOCCTaHOBNEHMUS) OKa3blBaKOLLNX Takme
yCnyru
5.17 YTunusauyms otpabotaHHbIX [MpoekTnpyemble n
mMacen Ha KTJY ans Aencteyowme KTAY no
NPOM3BOACTBA 3HEPrMM B CMecU ¢ COrnacoBaHuIo C
53 YTunusauyusa oTxogos

XUOKNMMU TONINmMBamMm

rocy4apCTBEHHbLIMU
NPUPOA0OXPaHHBLIMU
opraHamu
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Pa3pen 6 Cuctembl oxnaxaeHusa KTJ3Y

B UTC 20-2016 «[MpoMbILLfEHHbIE CUCTEMbI OXJTaXAEHUA» NpMBEAEHbI CBEAEHNS
No cnefywowmM HaunyydwuMm [OOCTYNHbIM - TexHornormam oxnaxgeHua (HOT T1CO),
NPUMEHSIEMbIM POCCUIACKOW NMPOMbILLIIEHHOCTBO N 3HEPTeTUKOMN:

—  MPSIMOTOYHbIE BOAHbIE CUCTEMbI OXNAXAEHUS;

— 0bopoTHble BogHble NCO ¢ 6pbi3ranbHbIMM 6accenHamu;

— 00opoTHble BogHble [MCO ¢ BogoemMamu-oxnagutensamu;

— o0bopoTHble BogHble NMCO ¢ aTMocdhepHbIMU rpagupHAMK;

— 060poTHble BogHble NMCO ¢ 6aleHHbIMU ncnapuTenbHbIMU rPagupHAMK (C
€CTECTBEHHOW TAron);

— 06opoTHble BogHble [NCO ¢ BEHTUNATOPHLIMU UCNAPUTENBHLIMU FPagupPHSAMN
(C NpUHYANTENBHON TATOW UNN NOL, HAaA4YyBOM);

— 06opoTHble BogHble [CO ¢ 9KeKUNOHHLIMU FpagupHSMK;

— Bo3aywHsble NCO ¢ paguaTopHbIMK rpaguMpPHSIMN C eCTECTBEHHOW TATOMU;

— Bo3aywHble [ICO C BEHTUNATOPHbLIMM pagMaTOpPHbIMU  rpagupHAMK  (C
NPUHYONTENBHOW TArON UNu Nog HagayBOM);

—  KombBuHupoBaHHbie MNMCO, B KOTOPbIX, B paMKax €ANHON CUCTEMbI OXNaXaeHns
npumeHstoTea Tunbl NMCO 1 oxnagutenn pasnuyHbIX TUMOB, B TOM YMcrie KOMOUHaumm
NPAMOTOYHbBIX U 0OOPOTHBLIX CUCTEM, MPSIMOTOYHbLIX CUCTEM C OpraHu3aumen YacTU4YHOro
060pPOTHOro NN NOBTOPHOIO UCMOMNb30BaHUS BOAblI, 0OOPOTHLIX CUCTEM C Pa3fnNYHbIMMN
TUNamMmm oxnaguTtenemn.

Ona kaxgon mn3 HOT TMCO onpegeneHbl MX KracCUUKaAUMOHHBIE MNPU3HAKW,
nossonswowmne maeHtndpuumposate HOT; nepeyHn TexHonormdeckoro obopyaoBaHus,
NPUMEHSIEMOrO Npu BHeapeHun wu akcnnyatauuu HAT; 3HayMmble acnekTbl, YPOBHMU
BO3AENCTBMIA Ha OKPYXaloLyto cpegy v notpebneHns npupogHbIX U SHEepPreTUyecKnx
pecypcoB; 06nacTu, yCrnoBums U orpaHNYeHns NPUMEHEHNS.

Ha ocHoBe cBegeHui, npuBegeHHbIx B UTC 20-2016, MOXHO caenatb cneayoLmne
OCHOBHble  BblBOAbl ~OTHOCUTENbHO npumeHenna HOT TICO B  Tennosown
9NEKTPOSHEPreTUKe:

1) B TEennoBoun 3NEKTPO3HEepPreTmke MoryT NPUMEHSATLCSA BCE
noeHtncmumposanHsle HOT MCO;

2) KT3Y oOTHOCATCA K TEpPMOYYBCTBUTENBHOMY TWUMY  OXNaX4aemoro
obopynoBaHus, oT Bo3amoxHocTu MNCO oTtBoANTb M3ObITOYHOE TENNIo B HEOH6XOAMMOM
obbemMe u“ nNpuM HavHMU3LWEN TeMmnepaType CYLIECTBEHHO 3aBUCAT MoOKasaTenm
noTpebneHns pecypcoB, aHEProadPEKTUBHOCTU, BO3AENCTBUA Ha OKPYXaloLLy0 cpeay
KT3QY. lMpn atom ob6bembl noTpebrneHnss u Bo3gencTBuin oT oxnaxgaemoro KTJIY
CYLLECTBEHHO MNpeBbiWatT 06bemMbl NoTpebneHns n sodgencteun ot MNCO. B cBasum ¢
3TUM, NPU NPUHATUN NOOLIX PELUEeHUN, KacalrLMXCa NPOEKTUPOBAHNSA CTPOUTENLCTBA
NN PEKOHCTPYKLMK, IKCnnyaTaumMm u TexHudeckoro obenyxmsanus MNCO, Heobxoanm
KOMMNJIEKCHbIN MOAXO0A4, YYUTbIBAKOLWMA He TOnbko npsmMble Bo3genctsua [MCO Ha
OKpY>KaloLylo cpefy, HO M UX KOCBEHHble BO3AEWUCTBMS Ha paboTy oxnaxgaemoro
TexHonormyeckoro obopygoBaHus. WHbIMM  crioBamn, npyv  NPUHATUM  PELLEHUS
OTHOCUTENTIbHO KOHCTPYKUUK, MPUMEHSIEMbIX MaTepuanoB, 06LEMOB W MeETOOOB
TEXHUYECKOrO OOCnyXuBaHUA W 3aKcnnyataumm HoBbiXx W genctsyrowmx [1CO,
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HeobxoaMMO NpPUHMMaTb BO BHUMaHWE COBOKYMNMHOE NoTpebreHne aHeprum, NpupoaHbIX
pPECYpCOB M BO3OENCTBUSA Ha OKPYXalollyl cpedy oxnaxaaemoro obopyaoBaHUsA w
CUCTEMbI OXITaXOEHUS.

3) T[loTtpebnenne Bcemn Tunamm [1CO aHeprun, NpPUPOAHBLIX PECYPCOB,
WHTEHCUBHOCTb BO3AENCTBUA Ha OKPYXKAKOLLYO Cpeay, Kak npaBuro, YBENMYMBaKOTCA C
POCTOM MX MPOM3BOAUTENBHOCTU NO 06bemy oTBOoAMMOro Tenna. oatomy, ¢ Uenbio
CHMXeHNs1 06beMOB NOTpebneHns pecypcoB M BO3LAEWCTBUI HA OKPYXXaloLyto cpeay,
HeobXxoaMMO NMPUHATL BCE AOCTYMNHbIE MEPbl K CHUXKEHNIO 06bEMOB M30bITOYHOrO Tenna,
OTBOAMMOrO B okpyxatowyto cpeay. HOT ans HoBbix u geuncteyowmnx NCO asnsaeTcs
opraHusauusa NoBTOPHOIO MCMOSb30BaHMA Tenna BHYTPWU NPOU3BOLACTBEHHOIO 0b6bekTa
NN BHELLHEro UCnonb3oBaHusa Tenna 3a npegenamm nponsBoLCTBEHHOIO 06bekTa.

4) WNcxopa wm3 komnnekcHoro aHanuda HOT TCO, Bkntovaa ux npsimbie U
KOCBEHHble BO3OeNcTBudA, Hambonee npeanodyTUTENbHBIMU AONS  3SHEProobbLEKTOB
asnsaTca BogHble MNMCO, npexae Bcero, NpsiMOTOYHblE M 06OPOTHBIE C BOAOEMAMU-
oxnagnTensamm unm KOMOMHMPOBaHHbIE HA UX OCHOBE.

5) na HoBbIX aHeproobbekToB anemeHToM HAOT siBndeTca Bbibop yyacTka ang
CTpOUTENBCTBA C PacnoOfioXeHHbIM NOGAM30CTU NOBEPXHOCTHBIM BOAHLIM OOBLEKTOM,
KOTOPbIN MOXeT ObiTb MCNOMb30BaH AN OopraHvM3aumMyM BOAHbLIX CUCTEM OXITaXKAEHMS:
NPSIMOTOYHbIX, 060OPOTHLIX C BOAOEMAMMU-OXNAANTENAMMN NN KOMOMHUPOBAHHbBIX Ha UX
OCHOBe.

6) Ecnn B coctaB CO BxogsaT BOO03abOpHbIE COOPYXEHUA U3 MPUPOSHbIX
BOAHbIX OOBEKTOB, TO HA HWUX AOSMKHbI MPUHUMATBCA Mepbl NO NPeaoTBPALLEHUIO UK
CHUXeHUI0 06beMOB rmbenu 1 nosBpexaeHns poldbl U ApYrnx BOAHbIX OPraHU3MOB.

MeToabl pelleHMss 3TOM 3aadn CYLLECTBEHHO 3aBUCAT OT MECTHbIX YCIOBWUM,
pacnonoxeHns Boao3abopa OTHOCUTENbHO HepecTUnuLl, MNyTer Murpaumm Monoau
BOAHbIX OPraHM3MOB, BULOBOIO COCTaBa 3KOCUCTEMbI, MMOPOSIOrMYECKNX XapakTepUCTmK
BOAHOro obbekTa un apyrnx pakropo. HecMoTpsa Ha obunune NpUMeHsEMbIX METOO0B U
KOHCTPYKUMA pblbo3alunTbl, HW OAWH U3 HUX He Obln MaeHTUMUMPOBaH Kak
obwenpumeHumbin anemeHt HAT. B TO e Bpems, B pe3ynbTaTe nNpoBeAeHUs
npeABapuTenbHbIX UCCNeaoBaHWA, ANA HOBbIX U CyLLEeCTBYOLWMX BOA403abopoB Bcerga
MOXeT OblTb HangeHO OOCTaTOYHO APPEKTMBHOE PELLUEHNE MO NPEAOTBPALLUEHNIO UMK
CHUXeHUIo yuepba Ansa BOAHbLIX OPraHM3MoB.

7) Ona BogHbix o6opoTHbix CO anemeHTtamn HOT saBnsioTca Mepbl nNo
NpeaoTBpaLLEeHNO 3arpsi3HEHUS LUPKYIALMOHHON U NPOAYBOYHbIX BOA 3arpsa3HSAOLWLMMN
BewecTBamMu, npexae Bcero — buoungamm. CTpoUTENBCTBO OYUCTHBLIX COOPYXXEHWUI AN1s
OYMCTKM NPOAYBOYHLIX BOA B 0Owem criydyae He siBnsetca anemeHtom HAT. B 1O xe
BpeMa ans KoHkpeTHoro npoekta [NCO B kayectBe anemeHta HAT moxeT 6bITb
NPM3HaHO OTBeAeHMe MPOAYBOYHbIX BOA MO OTAESbHOW CUCTEME KaHanusauum n nx
O4YMUCTKA Ha OTAENbHbIX (NTOKanbHbIX) O4YUCTHBLIX COOPYXEHUSAX OT B3BELLEHHbIX BELLECTB,
HedTenpooyKTOB, OpraHMYeckux BellecTB wmnu Bewects, nonagawowmx B MNCO u3
oxnaxgaemoro TexHonornyeckoro ob6opyaoBaHust C  OpraHu3auven MnoBTOPHOro
MCNONb30BaHUSA OYULLIEHHBIX CTOYHbIX BOA. Lienecoobpa3HocTb Takoro peleHms AomKkHa
OblTb MOATBEPXAEHA aHanM3OoM BCEX 3HA4YMMbIX acnekToB (3HepronoTpebneHue,
notpebneHne Boabl, COPOCHI 3arpA3HAIOLLNX BELWLECTB U T.4.).

OumncTka NpoayBOYHbIX BOL BoAHbIX 060p0THLIX [MCO OT pacTBOpPEHHLIX BELLECTB
He saBngetca anemeHtom HOT B CBA3M C ee BbICOKOM 3Hepros3aTpaTHOCTLH,
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obpasoBaHneM TBepPAObIX OTXOAOB, BbLICOKMMW KanuTanbHbIMU W 3KCMyaTauUMOHHBIMU
pacxogamu.

MpMeHEeHNEe XUMUYECKMX BELLECTB B OOOPOTHbLIX BOAHbLIX CUCTEMax C
rpagupHsaMmn n Gpbl3ranbHbiMKM GaccerHamn Onsi NOAAEPXXaHUS BbICOKOTO YPOBHS
apekTnBHOCTU N HagexxHocTh NCO, CHMKEHNA MHTEHCMBHOCTM NMPOLIECCOB KOPPO3uM,
MEXaHU4YEeCKMX U COMEBbLIX OTMOXEHUN, BrnosarpssHeHus sisndeTca anemeHtamu HOT
npw ycroBun peanuaauuy cnegyrowmnx Mep, HanpaBneHHbIX Ha CHUXeHNne 06beMOB nX
NPUMEHEHWS:

— [pUMEeHeHuWe [OCTYMHbIX MeTo4OoB nogaepxaHna 9pEEKTUBHOCTU ¢
HagexHocTu NCO, He cBA3aHHbIX C BBOLOM peareHTOB B LMPKYNALMOHHYIO BOAY;

— BblOOp MEHee 3KONOrMYECKM ONMacHbIX peareHToB U3 Yncna AOCTYMNHbIX;

—  ONTMMM3auna METOAOB NMPUMEHEHUS PeareHTOoB.

O6wme mepbl NoBbILWEHUS adhekTMBHOCTU U HagexHocTn NCO, He Tpebytowwme
NPUMEHEHNST SKOSNOMMYECKM OMACHbIX XMMUYECKUX BELLECTB, KOTOpble MOryT ObiTb
NPUHATBLI NPY NPOEKTUPOBAHUM CUCTEMbI OXNaXOEHUS:

— BbIOOp Ha OCHOBE TEXHUKO-3KOHOMWYECKUX pacyeToOB KOPPO3NOHHOCTOMKUX
mMaTepuanoB ans TtennoodmeHHukoB, Tpybonposoaos, Apyrux Yacten MNCO ¢ yyeTtom
CBOWMCTB OX/aXgaemou 1 oxnaxgjaroLien cpef 1 CTOMMOCTU MaTepuaros;

— oanemeHtomM HAOT saBnsetca nNpuMeHeHMe crneuunanbHbIX HETOKCUYHbIX
MOKPbITUIA, CHWXaKLWKUX rMapaBivyeckoe COMpOTUBMEHUE TpakTa U NpenaTcTByloLlee
buosarpsisHeHuto MCO;

—  WUCKIIKOMEeHME B KOHCTPYKUMM  CUCTEMbI  OXNaXAeHus  U36bITOYHbIX
COMPOTUBNEHNI, UCTOYHMKOB BO3MYLLEHMS MOTOKA BOAbl, MECT, yaoOHbIX Ans pocTa
Makpo3arpsisHuTenen, obecnevyeHne HeobxoaMMom CKOPOCTU BOAbI;

— [MpUMeHeHMe MeTOAOB YIy4dLWEeHUs KayecTBa oxnaxgarwowen Bogbl nyTem
OYUCTKM NOAMUTOYHOM BoAbl. AnemeHtamum HOT gasndaioTcsa BbIGOp MECT M MeTonoB
3abopa BoAbl, NPeENATCTBYHOLMX NONa4aHUI0 B HEE B3BECEN N MyCOpa, OMUCTKM BOAbI OT
B3BECEN, MNiaBaloLlero Mycopa, pacTUTErNbHbIX OCTaTKOB (MPWM WX Hanuyum) BOAbI,
3abnpaemMon 13 NOBEPXHOCTHLIX BOAHbIX OObEKTOB;

—  paccMOTPEHNE BO3MOXHOCTEN MEXAHNYECKON OUYNCTKN CUCTEMbI OXITaXKAEHUS
Ha OencTByloWEeM o0OpyooBaHMM WU anbTepHATUBHBLIX (PUINYECKUX N MEXaHUYECKUX
meTogoB obpaboTku NCO, Hanpumep, LWapUKOBOM OYNCTKU, TEPMUYECKON OUNCTKN.

[Mocne CHWXeHUs YyBCTBUTENbHOCTU CUCTEMbI OXMaXKOEHUS K 3arpA3HEHU0 U
KOPpO3nUM C MOMOLLLIO MEPEYUCTIEHHbIX NpodunakTniyecknx wmep, obpaboTka
LMPKYNSLUMOHHON BOAbI AN nogaepxaHnsa apekTMBHOCTN TennoobmMeHa MOXeT ObiTb
BCe elle Heobxoamma. Bbibop HanmeHee BpeaHbIX A9 BOAHOW Cpeabl PeareHToB 1 nX
NPUMeHeHNe cambiM 3peKTUBHLIM cnocobom saBnsaetTca anemenHtom HAT.

[na cHWXeHnsa pacxoda peareHToB Ha HOBbIX 1 gencteyowmx NMCO anemeHToM
HOT wMoxeT ObiTb MpUMEHEeHMe KaTanuTudeckoro metoga obessapaxnBaHug
oxnaxgaroLlen Boabl Ha OCHOBE NPUMEHEHNSA NEePEKNCU BOAOPOAA.
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Tabnuua 6.1 — HOT cuctem oxnaxgeHus KTY

UTC 38-2017

BO34YLLUHOIo oxnaxaeHud,
BO3QYLWHbIMWN KOHOEHCaATOpaMM

NTC 20-2016

NTC 20-2016

Cchbinkn Ha Llenb T
€XHOMnorn4yeck
pasgenbl (npenmywectBa, | ObnacTb, ycrnosus
Homep Mcnonb3yemoe | ne nokasatenmu
HOT NTC 20 c BbIroabl) N orpaHnyeHus
HOT obopynosaHue N MeToabl UX
onncaHnem NpPUMeHeHns npumeHexnna HOT KOHTDONS

HOT anemeHTa HOT P
Pasgen 5.2.2 UTC | Pa3sgen 5.2.3 UTC | lMpunoxexne I

6.1 MpsmoTouHbie NCO 52 20-2016 20-2016 UTC 20-2016 )

6.2 O6opoTHble BogHble MCO ¢ 53 Pasgen 5.3.2 UTC | Pa3sgen 5.3.3 UTC | lMpunoxexune I )
' BOJOEMaMUN-OXNagnTenamm ' 20-2016 20-2016 NTC 20-2016

6.3 O6opoTHble BogHble MCO ¢ 54 Paspgen 5.4.2 UTC | Pa3sgen 5.4.3 UTC | lMpunoxexne I )
) Opbl3ranbHbIMM 6accenHamm ) 20-2016 20-2016 NTC 20-2016

6.4 O6opoTHble BogHble MNCO ¢ 55 Pasgen 5.5.2 UTC | Pasgen 5.5.3 UTC | lMpunoxexne I )
' atMocepHbIMU rpagupPHAMU ' 20-2016 20-2016 NTC 20-2016

65 65&53;:’;&?’;“;'fe;'SH%“CM - Pasnen 5.6.2 UTC | Pasgen 5.6.3 UTC | Mpunoxerue I ]
' P ' 20-2016 20-2016 NTC 20-2016

rpagupHsaIMn
O6opoTHble BoaHble MNCO ¢

6.6 uena M'?:J:'ZZE:\IATV?I?H:NILIM MU C 57 Pasnen 5.7.2 UTC | Pasgen 5.7.3 UTC | Mpunoxenwne I )

' b 4 1pacip ' 20-2016 20-2016 UTC 20-2016
NPUHYANTENBHOW TATON UK Nog
Hag4yBOM

6.7 O6°pf>;';’l'<e Eglﬁ‘::;m”co c - Pasnen 5.8.2 UTC | Pasgen 5.8.3 UTC | Mpunoxerme I ]

’ H ' 20-2016 20-2016 NTC 20-2016
ncnapuTenbHbIMU rpagvpPHAMU

6.8 BoaaywHbie NMCO ¢ 6awweHHbIMK 59 Pasnen 5.9.2 UTC | Pasgen 5.9.3 UTC | MNMpunoxenwune I )

' pagnaTopHbIMU rpagupHAMU ' 20-2016 20-2016 NTC 20-2016
BoaaywHbie NMCO ¢

BEHTUTIATOPHLIMA paalaTopHLEIMM Pasgen 5.10.2 Pasgen 5.10.3 | Mpunoxerue I

6.9 rpagupHsaMu, annapatamu 5.10 -

NTC 20-2016
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OkoHyaHue mabnuuypi 6.1

UTC 38-2017

Cchbinkn Ha Lenb T
€XHOMormyeck
pasgenbl (npenmywectea, | ObnacTb, ycrnosus
Homep Mcnonb3yemoe | ve nokasartenmu
HOT NTC 20 c BbIroabl) N orpaHnyeHus
HOT obopynoBaHue N MeToabl UX
onncaHnem NpPUMeHeHns npumeHexnna HOT KOHTDONS
HOT anemeHTa HOT P
6.10 KoMBMHMpOBaHHbIe NCO 511 Paspgen 5.11.2 Paspen 5.11.3 Mpunoxexue I )

NTC 20-2016

NTC 20-2016

NTC 20-2016
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UTC 38-2017
Paspen 7 Boszpgeucteue KTJY (TOC) Ha BoAHbIe 06 BHEKTbI

7.1 OnucaHne TeXHONOrM4ecKMx NpoLeccoB

TennoBble aNeKTpoCTaHUMN ABNATCA MCTOYHUKOM CTOYHbIX BOA:

— nocrne oxnaxgeHus TennoobmeHHoro obopyaoBaHus;

— OT BOAOMOArOTOBUTENbHbLIX YCTAHOBOK M YCTAHOBOK OYMCTKM KOHAEHcaTa
(Bkntovas wnamoBble BOAbI NPEAOYNCTOK);

—  3arpsi3HeHHble HedpTenpoayKTamu;

— TOBEPXHOCTHbIE BOAbl C TEPPUTOPUN INEKTPOCTaHUUA, B TOM 4Yucne oT
CKnagoB TBepAOro Tonnmea, CUCTEM TOMMAMBONOAAYN;

— OT cuctem rugposonoyganenna TOC, pabortawowmx Ha TBepAblX Buaax
TONNMBA;

— OT OOMbIBKM pereHepaTUBHbIX BO3AyxornoporpeBaTeniem M KOHBEKTMBHbIX
NMOBEPXHOCTEN HarpeBa KoTnoarperatos, paboTatLlmnx Ha XnakoM TOMNMmnBE;

—  nocne XMMMYECKUX 04NCTOK 060pyaoBaHuS.

Kpome TOro, TennoBble 3MNEKTPOCTaHUMM  OKasblBalT  OTpuLaTenbHoe
BO34ENCTBME Ha BOAHbIE 0ObEKTbI Npu 3abope (M3bsATMM) BONbLIOrO KONMYecTBa BOAbI,
HapyLLasi eCTeCTBEHHbIN GanaHc BOOHON cpeabl.

Llenbto BOAOOXpaHHbLIX MeponpusaTuiA siBnsieTcs 6e3onacHas akcnnyaTauus u
npenoTBpaLleHne yXyaWeHNS COCTOSAHUA BOAHbIX 0O6bekToB. [Ans aToro Heob6xoaumo
NPUHATUE Mep NO NPeaoTBPALLEHUIO W/UAN CHUXKEHUK BO3MOXHOIMO HEratMBHOIMO
BO3LENCTBUSA, OLEHKa WuX 9(PdeKTUBHOCTM, BO3MOXHOCTM peanusauum, a Takke
obecneveHne onTumanbHbIX CNocoboB coGMAEHMS SKONOrMYeckoro Gnarononyyuns
BOAHOro o6bekTa, B TOM YMCIEe BHEAPEHNE HAUMYYLLMX OOCTYMHbIX TEXHOOMMNA.

B komnnekce BOOOOXPaHHbIX MEPONPUATUIA cnegyeT BblAENUTb ABa OCHOBHbIX
HanpaBneHus:

1 — NpUMeHeHne COBPEMEHHbIX BbICOKOI((PEKTUBHBIX BUAOB 000OpyaOBaHMS U
TEXHOMOrMM (Hauny4ywunx OOCTYMHbIX TEXHOMOrMn) Ana npefoTspalleHnss (CHUXEHUS)
cbpocos.

2 — MPUMEHEHNEe CUCTEM, COOPYKEHUMA U YCTAHOBOK ANSA OYUCTKWU, MOBTOPHOIO
MCNONb30BaHUSA N YTUNM3ALMM CTOYHbIX BOA,.

Bbibop meToaa 1 TEXHOMOrMN OYUCTKN MPON3BOACTBEHHbLIX CTOYHbIX BOA 3aBUCUT
OT KOHKpeTHbIX ycrioui TOC: MOLLHOCTU YCTaHOBMEHHOro 0B6OpyAOBaHUS, CUCTEMDI
OXNaXXaeHus, pexnma paboTbl, TEXHONOrMM BOAONOArOTOBKM, BMAA Tonnmea, cnocoba
30roLwnakoyganeHusi, MEeCTHbIX KIMMaTU4EeCKUX, T[MAOPOreosiorMyeckux u MNpoYmx
¢akTOpPOB C COOTBETCTBYHLLUMMUN TEXHNKO-3KOHOMUYECKUMIN pacyeTamu.

7.1.1 CTo4Hble BoAbl cucteM oxnaxaeHua TOC

Hanbonbllee KONMMYECTBO CTOYHbIX BOA OTBOAUTCA W3 CUCTEM OXITaXAEHWUS
obopynoBaHus.

Mpn NpSMOTOYHOM cucTeMe oxnaxaeHwsa obopyaoBaHus obliee KONM4ecTBO
OTBOAMMOrO B NPMPOAY Tenna MeHbLule, YeM npu padote TAC ¢ gpyrmmm TUNaMmm CUCTeM
oxnaxaeHunsa ns-3a 6onbwero KrQ repmoanHammyeckoro umkna.
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Cuctemy NpssMOTOYHOrO oxnaxgeHus umetoT okosio 40% T3IC, 4To npuMepHO
paBHO OTHOCUTESIbHOMY KonundecTBy TOC C NPSIMOTOYHOM CUCTEMOW OXNaxgeHusa B
ctpaHax EC (tabnuua 7.1).

Tabnuua 7.1 — T[lpoueHTHOe KOoNM4ecTBO OBOPOTHLIX M MNPSMOTOYHLIX CUCTEM
oxnaxaeHunsa B Poccunckon depepaumm
%
OB60OpOTHbIE CUCTEMbI OXNAXAEHNSA, BCETO 63,1
B TOM 4ucne Opbl3ranbHble 6accenHbl 6,7
rpagupHu 35,2
npyabl-oxnagurenmu 19,6
BO3YLLUHO-KOHAEHCaUMOoHHble ycTaHOBKKN (BKY) 1,7
[MPSIMOTOYHbIE CUCTEMbI OXINAXAEHNSA, BCErO 36,9

7.1.1.1 CTo4YHbIe BOAbI NPSAMOTOYHbLIX CUCTEM OXJTaXOAEHUA

Boabl, cbpacbiBaemble M3 NPAMOTOYHbLIX CUCTEM OXIaXOeHusi, OTHOCATCH K
KaTeropum «HOPMaTMBHO YMCTbIE» U Npu cbpoce B BOAHbIM OOBLEKT HE MoaBeprarTcs
O4YUCTKE.

B HacTosiLee BpeMsi NPUMEHSAOTCA KOMOMHMPOBAHHbIE MPSIMOTOYHO-0O0POTHbIE
CUCTEMbBI OXNaXAEeHWs C Nogayven YacTn BoAbl, NOAOrpPeTon B KOHAEHCATOpax TypOuH, B
nogBogsWMe KaHanbl C UCMNONb30BaHWEM AN 3TUX LEnen CyLecCTBYILWNX CUCTEM
LyronogasneHns wunuM cneuuanbHO COoopyXaeMblx TpybonpoBoaoB (kaHanoB) U3
OTBOASALLMX UMPKBOLOBOAOB B NOABOASALLME KaHAsbI.

Bo3moxHO ymeHblleHne BogonotpebneHna TAC kak ¢ NPSAMOTOYHOM CUCTEMOM
oxnaxgeHus, Tak u ¢ obopoTHOM C BOOOEMOM-OXMaguTenemM rnpu MUCNosib30BaHUU
nogorpeTon BoAbl ANsi NPUrOTOBMEHUS NOLMUTOYHOM BOAbl Tennocetn n gobaBoYvHOM
BOAbl NApOBbIX KOTIIOB.

MoporpeB uCxoQHOM BOAObI M3 BOAOWCTOMHWKA Mepen BOAOMOAroTOBUTESNbHOM
yctaHoBkon (BI1Y) siBnseTca HeoTbeMnemMon YacTbio npolecca 06paboTkn 4o6aBOYHOM
BOAbl KOTMOB U NOANUTOMHOM BoAbl Tennocetun. Kak npasuro, Boga nogorpesaeTcs B
nogorpesaTerne Cbipon BOAbl MApOM OOHOMo 13 0T6OpoB TypOMH.

Otbop 4acTm nogorpeTon B KoHOaeHcaTope Boabl Ha BIY no3BonsieT He TONbKO
CHU3UTb 3a060p BOAbI M3 BOAHOIO 06beKkTa, HO M NOME3HO NCNONb30BaTb COPOCHOE TENNO.
LlenecoobpasHo ncnonb3oBaTb NOLOrpeTyo Boay NMBO TOMbKO B XOSIOAHbLI Nepuog
roga, nubo nopaepxuBaTb Tpebyemyto TemnepaTypy BOAbl nepes BOLOMOArOTOBKOM
nyTeMm nogmMmeca noforpeTon B KOHAEHcaTope BOAbI K UCXOAHOW U3 BOLOVMCTOYHMKA.

Mcnonb3oBaHue Ha BoaonoAarotoBuTenbHon yctaHoske 100 m3/4 nogorpeToli B
koHaeHcaTtope Ha 10°C Boabl BMECTO HarpeBa TOro e KonmyecTtBa NpupogHOM BOAbI
napomM NPOW3BOLACTBEHHOrO (MNM TennoguKaunmoHHOro) otéopa No3BONAET YBENUYNTL
MOLLHOCTb, BblpabaTtbiBaeMyto Ha TennoBoM notpebneHuun, 6onee 4yem Ha 450 kBT.

MoBTOPHOE N KOMBMHMPOBAHHOE UCMONb30BaHNE TENNOOOMEHHbIX BOZ COrflacHO
cnpaBoyHuky HOT WUTC 8-2015 «O4unctka CTOUHbIX BOA NpU NPOU3BOACTBE NPOLYKUUN
(ToBapoB), BbINONHEHUM paboT M OKasaHMK YCIyr Ha KPynHbIX Npeanpusatuax» (ganee
NTC 8-2015) [57] asnsetca HOT (HOT 2-4. CokpaweHne Bogo3abopa n obpasoBaHus
CTOYHbIX BOA).
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MpuMeHeHe NPSIMOTOYHOIO OXNaXkaeHUs 06opyaoBaHUSA ABMAETCS HaWUMydLLen
[AOCTYNHOWM TeXHorormen Tam, rae No3BonsOT NPUPOAHbLIE YCroBUs (qocTaTtoueH aebet
MCTOYHMKA BOAOCHABGXEHUS BO BCe CE30HbI roaa).

7.1.1.2 CTO4YHble BOAblI OOOPOTHLIX CUCTEM OXJIaXAEeHUS

Mpwn ncnapeHnn Boabl B rpagnpHSX NPOUCXOOUT KOHLEHTpUpoBaHue cornen. Npn
9TOM BO3HMKAET PUCK MOBbIWEHHbLIX OTMOXEHU KapboHaTa Kanbuus Ha Tpybkax
KOHOEHCaTOopOB, N Kak CneacTeue, cylectBeHHoro cHmkeHus K T3C.

Ana  npegynpexneHus  KOppo3uM U HaneobpasoBaHWs  MPOBOAUTCS
crabunmsaumoHHas  obpaboTka  BOAbl C  WUCMNONb30BaHMEM  MOAKUCIEHUS,
docaTnpoBaHuns, UrMBUTOPOB HakMNeobpaszoBaHMUS N KOPPO3UN.

Ha T3C c¢ obopoTHbiMM cuctemamu oxnaxgeHus (OCO) c¢ rpagupHamu
AOCTaTOYHO LUMPOKO MNPUMEHSIETCA MCMNoNb3oBaHne npoaysovHon Bogbl OCO gns
NPUroTOBNEHMS NOANUTOYHOW BOAbLI TENMOCETU C 3aKPbITbiIM BO4OPa3bopoM, HO TOSbKO
NPWU HU3KOW CTEeneHun KOHUeHTpupoBaHus (He Gonee 1,2). Takoe pellueHME CHUXaeT
Henpom3BoauTENbHbIE NOTEPM BOAbI C MPOAYBKOW 1 YBENUYMBAET CTENEHb OOMeHa BoAbI
B OCO. Kpome TOro, Takoe pelueHne no3BonseT yTUNnM3mpoBaTb OTBOAMMOE TEMMO B
cuctemMe noaroToBKM MNOAMUTOMHOW BoAbl TensioceTu. B cnyyae akcTpemanbHOM
cutyaumm OCO TOC cnyXuT eCTECTBEHHbIM Pe3epBOM, M3 KOTOPOro BO3MOXHA Mpwu
HeobxoaMMOCTK nogava B TennoceTb 60MbLInX 06bEMOB HAarpeTon BoAbl.

B 060pOTHYIO CMCTEMY OXNaXOeHWUs, HE MMEIOLLYI0 NPOAYBKM B NOBEPXHOCTHbIN
BOAHbIN OOBEKT, pEKOMEHAYETCA HanNpaBisAiTb NOBEPXHOCTHLIE CTOYHbIE BOAbI, CTOYHbIE
BOAbI nocrne rmapoybopku, npeaBapuTENbHO OYMLLEHHbIE OT B3BELUEHHbIX BELLECTB U
HedTenpoayKTOB, OTMbIBOYHbIE BOAbI (PUNbTPOB XMMBOLOOUNCTKN, BOALI NOCE BOAHON
NPOMBIBKM KOTIIOB, @ Takke Apyrne CTouHble BoAbl, 6nn3kne no ConeBoMy COCTaBy K
no6aBoOYHON BOLE CUCTEMbI OBOPOTHOrO OXNaXaeHusi, oToMpaemMon U3 BOAOUCTOYHMKA.

BbiBoa: nobas cuctemMa oxnaxneHusi, Kak npsMoTovHas, Tak n obopoTHas,
MOXeT ObiTb npusHaHa HOT npu ycnoBum [OCTUXKEHUST MaKCMMasibHO BO3MOXXHOW
9KOHOMWYHOCTU W MakKCMManbHO  BO3MOXHOMO COOTBETCTBUSI  OKOSIOrMYECKUM
TpeboBaHuAM.

7.1.2 CTouHble BOAbl BOAONOAINOTOBUTENbHbLIX YCTAHOBOK

7.1.2.1 TexHonorusa NnpuUroToBJieHUA A,00aBOYHOW BOAbI NAPOBbIX
KOTNOB

Mpouecc npurotToBneHnss [o06aBOYHOM BOAbl BKMOYAET MpeaBapUTENbHYHO
O4YMCTKY BoAbl U obecconmBaHue.

MpeaBapuTenbHasi o4YMCTKa BOAbl MOXET MNPOM3BOAMTCA B OCBETIUTENSX C
N3BECTKOBaHMEM UM KoarynsiuMen nnbo Tonbko C koarynsuuen Anst yaaneHus us Boapl
MeXaHUYeCcKnx NpMMecei Bo B3BELLEHHON 1 KONMonaHo-ANCcnepcHomn gase, B TOM Yncne
OpraHUYecKnx coeanHeHun, xenesa, kpeMmHusi. Mocne koarynsumMm Boga cobupaeTcs B
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BGakn KoarynMpoBaHHOM (M3BECTKOBAHHOW BOAbI) W MPOXOAUT  MEXaHUYECKYH
dounbTpaumio.

MmeroTca npefoyncTkM € UCMONb30BaHMEM OTCTOWMHUMKOB WKW MpoBedeHneM
Koarynaumm HenocpeacTBEHHO Ha unbTpax (MPSAMOTOYHAA Koarynsums).

Mpn ncnonb3oBaHWM BOAOMNPOBOAHON BOAbI KOArynsumsi He npoBoauTCA M BoAa
NPOXOAUT TOSTIbKO MEXaHUYeCKyH ounbTpaLmio.

B coctaB ocHoBHOro obopyaoBaHUA NpefovuMcTOK BXOASAT: ocBeTnuTenu, 6aku
cbopa koarynupoBaHHOM BOAbl, MEXaHUYeCKMe (OCBEeTNUTENbHbIE) (PUNbTPbI C 3arpy3Kon
N3 rugpoaHTpaumTa (Npyn N3BeCTKOBaHWUN) UM KBapLEBOro rnecka. B kayecTse peareHTOB
NPUMEHSAIOT anioMUHUNCOAePXKallme KoarynsaHTbl (CynbdaT, OKCOXropua antoMUHUS),
peareHTbl 4515 Co34aHns onTUManbHOW BenudnHel pH ana texHonoruun koarynauun. MNpu
Koarynsaumm ¢ n3BeCTKoBaHUEM MPUMEHSIIOTCS Xene3HbIN Kynopoc 1 N3BeCTb.

[anee Boga npoxoaut OAHY WNWU [Be CTyneHu XxumobecconuBaHus
(cMm. pucyHok 7.1).

WixogHaa | fo
Boda OceaTnuTENE F 2
| | | | A
| | @ OfacconeHHan
|43BetTE WA H1 Al H2 AZ s
OATYNAHT ] ) EoAE

Bak vaeecTkoBaHHD- r . ’
[Unam KOATYIMAOBAHHOA BOAEL Bak nexapboHU30BaHHOR
BO4b

PucyHok 7.1 — Cxema xmmun4deckoro obecconneaHunsa Boapl

Takas cxema cuyuMTaeTcsa «Knaccuyeckom» AN NoArotToBKWM BoAbl AN
BOCMOSIHEHMSI NOTEPb Napa 1 KoHaeHcaTa Ha TOC ¢ 6apabaHHbIMK KOTNamMn BbICOKOMO
AaeneHus. Ha 6nokax ¢ npsaMoToYHbIMK kKoTnamu BITY gononHseTca TpeTben CTyneHbio
obecconvBaHWs Ha pa3gerbHbIX CrosiX UM unsTpamu cMmewwaHHoro aencreus (PCL).

Mpun ouncTke TypBUHHOrO KOHAEHCcaTa Ha Briokax CBEPXKPUTUYECKMX NapamMeTpoB,
a TakkKe 3arpA3HEeHHbIX KOHOEeHCaTOB, BO3BpalLlaeMblX OT CTOPOHHUX NoTpebuTtenen, u
BHYTPUCTAHUMOHHBIX KOHOEHCAaTOB, TaKKe NPUMEHSeTCA MOHHbLIN obmeH. Kak npasuno,
pereHepaLlmoHHble BOAbl OTBOAATCA B 6aku-HenTpanuaaTopsbl Ha BIMTY nnu coopyxaetcs
OoflHa YyCTaHOBKa HeuTpanusaumm Ang Bcex OnoyHbiX obecconuBaroLlmMx YCTaHOBOK
(BOY).

[na obecconnBaHna koHaeHcaTa Ha BOY npumeHsaTCs PUNbTPbl CMELLAHHOTO
penctena — OC[Il ¢ BbIHOCHOW pereHepauven unuv pasgenbHoe OAHOCTyneHdyaToe
obecconuBaHne Ha CUNbHOKUCAOTHBLIX KATUOHUTAX N CUITbHOLLLENOYHbIX aHWOHUTAX.

Mepen noHooObMeHHbIMK unbTpammn Ha BOY n KO ounwaemas Boga npoxoaut
CTaguio  MexaHudeckon  dunbTpaumm  Ha  OCBETNUTENbHbIX  (hunbTpax C
NpeaBKYEHHBIMU 9NEKTPOMarHUTHeiMn ounetTpamm Ha BOY (unn 6e3 Hux). Ons
OYUCTKM KOHOEHCATOB OT HedTenpoayKToB CTaauMs MexaHu4Yeckon dunbTpaumnm
A0MNoNHAeTCa PUbTPoOBaHMEM Yepes COPOUNOHHbIE PUILTPLI, 3arpy>XEHHbIE aKTUBHbIM
yrnem.

KonnyectBO MuHepanuaoBaHHbIX CTokoB oT BOY u KO no cpaBHeHuO C
XUMUYECKNM 0B6ecconMBaHneM HEBENMUKO.
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B coctaB oTpaboTaHHbIX pereHepauMoHHbIX PacTBOPOB U MPOMbIBOYHbLIX BOZ,
MOHUTHBIX PUNBTPOB BXOAAT KarnbUMEBbIE, MarHMEBbIE, HAaTPUEBLIE CONMW XNOPUAOB,
CyrnbdaToB, CUMUKATOB U OPYrMX aHWOHOB, COAEPXXaLMXCA B UCXOOQHOW NPUPOAHOW
BOAE, M N30ObITOK NCNOSb3YEMbIX HA BOOOOYUCTKE PeareHTOB — CEPHOW KUCIOTbI, €4KOro
HaTpa WM noBapeHHon conn. W3bbITkKn peareHToB (KMCMOTbl W Weno4vn) npu
napannenbHOTOYHOM MOHUPOBAHMM, NPEBLILLAIOT COAEpPXKaHNe Conen B UCXOAHOM Boae,
Kak MMHMMYM B 2,2 pasa. Pacxog Boabl COOCTBEHHbIX HYXO XumobecconuBaHus
cocTtaBnseT 12-25% B 3aBUCMMOCTU OT Ka4ecTBa MCXOAHOM BOAbI.

BIMY wmHormx TOC, BBeOeHHble B 3KcnnyaTauuio C MyCKOM MNepBOro KoTna,
BolpaboTtanu pecypc (30 net), M3NYECKM M3HOLLIEHBI W MOPaNbHO YCTapenu,
COBpEMEHHasi aBToMaTM3aumns Ha HUX NPaKTUYECKN OTCYTCTBYET.

B HacTosilwee BpemMsi C y4eTOM YBENMUYEHUN CTOMMOCTU MOHOOOMEHHBIX CMOS U
peareHToB (KACMOTbl M LWeNo4n) ans pereHepauum uUAbTPOB  MPUMEHSIOTCA
anbTepHaTUBHbIE TexXHOMorMM ob6paboTkm BOAbl, MOMy4YaeMon nyTeM CcoYeTaHus
MeMOPaHHbIX NN TEPMUYECKNX MeTOLOB 00paboTkmn ¢ xumobecconmBaHueM.

MpuMeHeHne MeMOpaHHbIX TEXHOMOMMN M TepMoobecconMBaloWmnX YCTaHOBOK
(ncnaputenei) No3BOMsET CYLWECTBEHHO CHU3UTb pacxobl peareHTOB Ha MoryvyeHue
nobaBo4yHOM BOAbI.

B nocnegHee Bpems B cxemMax NpenounMcTKM BOAbl nepen BpemMsi yCTaHOBKOM
obpatHoro ocmoca (YOO) npuMeHsaoTCs ycTaHoBKM ynbTpadunstpauun (YYO).
MexaHn3m npoLecca OCHOBaH Ha NpUHUMNE cenapauum unm «npocemBaHns» 4actul, B
3aBMCUMOCTM OT MX pasmepa, T.e. NPOUCXOOUT CENEKTMBHOE yaaneHne Bcex 4acTul C
pasmepamu 6onbwnMn, Yem pasmep nop membpaHbl ConeBon cocTaB BoAbl Npu 3TOM
coxpaHsieTca HeuameHHbiM. MembpaHa MMeeT O4YeHb OLHOPOAHbLIN OnpeaeneHHbIN
pa3mep nop, kayectBo obpaboTaHHOM BOAbI MPY 3TOM HE 3aBUCUT OT Ka4yeCcTBa MCXOL4HOM
BOAbI.

Ecnu B cxeme npegouncTkm OTCYyTCTBYET OCBETNUTEND, TO, NPU HEOOXOANMOCTH,
[03UpoBaHMe KoaryrnsHTa npou3sBoguTca Ha Bxog YYO®. Mo mepe 3arpasHeHus YYO
aBTOMATU4YECKM NepeBOAUTCS B pexum obpaTHon 6Ge3peareHTHOM NPOMbIBKM,
NPOMbIBHblE BOAbl ucnone3yTca B uukne TIC. [lepuoanyecknm npousBoauTCA
Xnmumyeckasi obpaTtHas npombiBka ¢ ncnonb3oBaHueM wernoyn (NaOH) n kucnotel (HCI,
H2S04)

MpombiBHaA BOAa MNOCHE XMMUYECKM YCUIEHHbBIX MPOMbIBOK cobupaeTtcs B 6aku-
HEeMnTpanu3aTopbl.

dunbTpaT nogaeTca Ha ycTaHOBKy obpaTHoro ocmoca (YOO), Ha koTopow
NPOMCXO4MT pasfeneHne noToka Ha nepmear U KoHueHTpar. [lepmeart B npouecce
pasgenenna Ha 95-98 % ocsoboxpgaetca oT conen. KoHueHTpaT, o6beM KOTOPOro
coctapnswer 20-25 % oTr ob6bema WUCXooHOM BOAbl, COAEPXUT  TOSbKO
CKOHLEHTPUPOBaHHbLIE COMM UCXOAHOM BoAbl. [INsi cokpaweHus o6bemMoB nogaBaeMom
Ha YOO uncxogHon BOAbl KOHLEHTPAT 00bIYHO «gOXMMaeTcsa» Ha BTopoM Kackage YOO,
nocrne yero cbpacbiBaeTcsa [danbHenwee obecconveBaHue nepmeaTa (ero HasbiBakoT
YaCTUYHO AEMUHEPaniM3oBaHHOW BOAOW) MOXET MPOM3BOOUTLCA Ha BTOPOW CTyMNeHwu
obpatHoro ocmoca. lNpu atom obecneumBaeTcs nosiyyeHMe nepmeara C yAesibHON
3NEKTPONPOBOAHOCTbLIO Ha YPOBHE HecKomnbkux MKCM/cM. KOHUEHTpaT BTOPOWN CTyMNeHM
YOO, kak npaBuno, nogaeTtcs Ha Bxof nepBown ctyneHn. Bropasa ctyneHb YOO, 06bI4HO
npegwecTByeT YCTAHOBKE 3NEeKTPOAEMOHM3aLMM, Ha KOTOPOW OCyLLeCTBNSAETCS
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rnybokoe obecconuBaHme. BO3MOXHO Takke MOHOOOMeHHOe goobecconnBaHue
nepmearta. Xumnpombiska YOO npoussogutcsa nepuogunydeckm 1 pas B 3-6 mec.

KomGuHMpoBaHHble ~ MeMOpPaHHO-MOHOOOMEHHbIE  TEXHOMOrMMK,  MMeroLme
BbICOKYIO CTeneHb OKOHOMWYECKON 3(PMEKTUBHOCTU U HAOEXKHOCTWU, SABMSAKOTCA
ONTUMarnbHbIM METOOOM MPU PEKOHCTPYKUUK cywiecTBytowmx BI1Y, roe yxe umerotca
MOHOOOMEHHbIE PUNbTPbLI, KUCMOTHO-LLENOYHOE peareHTHOEe XO3ANCTBO U CUCTEMbI
cbopa n HenTpanusaumm cToOKOB. [lpn cbpoce B BOAHbIN OOBLEKT CTOYHbIE BOAbl OT
XUMUYECKOW NPOMbIBKM YCTAaHOBOK yNnbTpadunbTpauun n obpaTtHOro ocMoca AOSMKHbI
ObITb HenTpann3oBaHbl no BEJIYMHbI pH (6,5+8,5). Konunyectso
BbICOKOMUHEPAaNM30BaHHbIX CTOYHbIX BOA M PacXOf peareHToB B 3TOM Criydae BO MHOrO
pa3 MeHbLUe, YeM NpU YUCTO MOHOOOBMEHHOM CXeMe.

YOO pabotator Ha Hosouepkacckon POC, T3UL-9, ToU-16, TOLU-20 MNMAO
MocaHepro, [xybruHckon TOC, KanunuHrpaackon TOU-2, CounHckon TOC, Ydumckon
TOU-1 n gp.

MpymeHeHne ycTaHOBOK ynbTpadunbTpaunn (YY®) nossonser [OCTUYb
BenuunHel SDI <2 (MHpekc nnoTHoctn ocagka Silt Density Index), no koTtopomy
HopmupyeTcs kadecTBo Boabl nepeq YOO. Tpebyemas sBennumHa SDI <3. Boga nocne
OCBETNIUTENS U MeX(UIbTPOB, Kak NpaBuo, He NO3BOMSET AOCTMYb TAaKoro nokasarens,
YTO NPUBOAMNT K YMEHbLLEHNIO CPOKa CIyXObl 4OPOroCTOALLMX MEMBPAHHBLIX 31EMEHTOB
YOO.

B nocnegHee Bpemsa Ha psage TOC ycnewHo 3KChnyaTUpYyTCs YCTaHOBKM
Koarynsaumm n oCBeTNEeHNs BOAbl HA HAMOPHbLIX (OUSBLTPOB C «MaBatoLen» 3arpy3Komn.

OTnnuunTenbHom 0COBEHHOCTbIO AaHHOM TEXHONormm ABNAOTCA
YCOBEPLUEHCTBOBAHHbIE ~ HWKHWE U BepxXHUMe  ApeHaxHo-pacnpeaenutenbHble
YCTPOWCTBA B HAarNnoOpHOM (hunbTpe, a Tak XXe UCNoSib30BaHNE B Ka4ecTBe (PUNbTPYHOLLEN
3arpysku rpaHynmMpoBaHHOIo NiaBaroLLero MHEPTHOro Matepuana (rpaHcoctas 3-5 MM,
nnoTHocTb rpanyn 0,8-0,9 r/cm3), obnagatoLlero BbICOKOM MEXaHNUYECKOM NPOYHOCTLIO U
COOTBETCTBEHHO ANUTENbHbLIM CPOKOM CNyx0bl (He meHee 20 ner).

Bo Bpemsa paboTbl npeaBapuTenbHO B UCXOOHYK BOAY  4O3MpyeTca
nocnefoBaTeNbHO  KoarynsaHT UM onokynaHt. dunbTpauus Boabl B unbTpe
NPOM3BOAMTCH BOCXOAALLMM NMOTOKOM Yepes CNoWn 3aaTtoro MHepTHOro Matepuana, Ha
KOTOPOM MPOUCXOAUT  «HanunaHwe» oOpa3oBaBLUMXCH XJIONbEB KoarynaHta wu
3arpssHaowmx BewecTs. NMpn aTom ckopocTb unbTpaumm coctaBndget 10-15 M/ (B
dopcupoBaHHOM pexume o 20 m/yv).

Mepuroanyeckasn B3pbIxngaOLaa NPOMbIBKa MHEPTHOIO MaTtepuana npoM3BoaUTCS
CHayana cxaTbiM BO34yxoM, 4To no3sonsdet obecneuntb ero 100% ounctky (addekT
TPEHMA 3ePEH N OYUCTKA OT HANUMLLMX K HAM 3arps3HeHUI), a 3aTeM BogHasA NpoOMbIBKa
HUCXOAALWMM NOTOKOM M yaaneHue TSXKenbIX 3arpsi3HeHun, 4To No3BOMSEeT COKpaTUTb
06beM CTOYHbIX BOA A0 3-6% OT Npon3BoauUTENbHOCTHN ycTaHoBKM BITY.

YuntbiBas, 4TO B Ka4eCTBE MHEPTHOro niiaBatoLiero matepuana MUCrnonb3yTcs
3epHa M3 BbICOKONPOYHOro nosimmepa, npy BoA0-BO34YLLHON NMPOMbIBKE HE NPOUCXOANT
€ero MexaHn4eckoro UICTUpaHusa B OTNIMYME OT Necka v rmapoaHTpaumuTa.

O6nacTb NpMMEHeHWs1 TEXHONOrMM AMHaMNYEeCKOro OCBETIIEHUS BOAbI:

- O4YUCTKa MOBEPXHOCTHbIX BOA (nepen WMOHUTHbIMK unbTpamu u obpaTto-
OCMOTUYECKMMWN YCTaHOBKaMW);
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- 0YUCTKA MPOMBbILLITIEHHO-NIMBHEBbLIX CTOYHbIX BOA (MakcMManbHOe cogep)kaHue
HedpTenpoaykToB — 4 mr/gm3).

B nocnegHue pecatunetus B KavyecTBe anbTepHaTMBbl NapanfienbHOTOYHOMY
MOHHOMY OOMEHYy [OOBOSIbHO LUMPOKO BHEAPSAIOTCA MarnoCTOYHble  TEXHONormu
NPOTUBOTOYHOTO MOHWPOBaHMs. CrnegyeT OTMETUTb OMNpeAerieHHble  CIOXHOCTH,
CBsI3aHHblEe C HEOOXOOMMOCTLIO UCMONb30BaHNA B Ka4eCcTBe 3arpysku cneundguyeckmx
MOHOOBMEHHbIX CMOJ1, OrpaHMYEHHO NPOM3BOANUMbIX OTEYECTBEHHLIMU NPELNPUATUAMMN.

7.1.2.2 CTOo4YHble BOAbl YCTAaHOBOK NpeaBapuUTeNibHON OYUCTKMU
BOAbl

B cxemy no nepepaboTke CTOYHbIX BO4 OcCBeTnMTenen (NpoayBOYHOW BOAbI U
BOAbl OT NPOBOOTOOPHLIX TOYEK) BXoaAaT Gaku, obecneuvBarolimMe MpUeEM CYTOYHOrO
KonnyectBa 3TUX BOA, M HACOCbl peuupkynauun nns obecneyeHus nogaepkaHus
pPaBHOMEPHOW KOHLEHTpauun Wwama n npeaoTepaleHns obpasoBaHNS OTNOXEHWUNA.

LLiInamoBble BOAbI NPeAoYUCTOK, paboTaroWmx No TEXHOMNOMMN U3BECTKOBAHUSA U
KOarynsaumm CEpPHOKMCIbIM XXeNe3oMm, CoaepXaT U3BECTKOBbIN LUaM, rmMapoKCUa MarHus,
Xenesa, KpeEMHEKUCIOTY, OpraHMyeckume BellecTtsa, u numetot pH 6onee 10,0. 3ToT wnam
nerko noggaeTcs OTCTOK U unbTpauumn Ha BakyyMHbIX punbTpax u punbTp-npeccax.
dunbTpaT MOXeT ObiTb BO3BpallEH B OCBETNUTENb, a OTXKaTbli LUnaM MNoaBEPrHyT
3aXOPOHEHUIO UK yTunuadauuun. Kak npasuno, npu 3axXxOpoOHEHUW LWwnama Ha NonmroHe
TBO emy npucBanBaeTCcs YeTBEPTLIN Knacc onacHocTu. Mmeetca MHOro npopaboTok no
MCNONb30BaHUID CYXOro LfiaMa OT W3BECTKOBAHWA: ANS PacKUCMEeHUs MnoyB, AN
NPUrOTOBIIEHNA W3BECTKOBbLIX PAaCTBOPOB, B KayecTBe [[00aBOK Mpu MpoM3BOACTBE
KMpnuyen, uemeHTa un 1.4.

lUnam ocsetnutenen npu Koarynaumm CONAMU anioMUHUS UMEEeT HU3KYHO
BENMYMHY pH, cocTtouMT M3 rmgpokcuaa antoMUHUS, KPEMHEKUCIOTbI, COeLMHEeHWUN
Xenesa, B3BeLUEHHbIX BELECTB, COAEPXKUT BonbLuoe konnyecTso Boabl (6onee 90%), n
nmeeT reneobpasHyto opmy. ITOT refnb NpPakTUYECKU He MNOoAdAeTCs OTCTOK U He
unbTpyeTca ¢ NpUemMneMbiMn nokasatensiMm HU Ha OAHOM M3 TUNOB (PUNbTP-NPECCOB
NNN BaKyyMHbIX (OUSTbTPOB.

MpM nNpoeKkTMpoBaHUM CcXxeM nepepaboTKM CTOYHbIX BOA  MNPEAOYMCTOK
npeaycMaTpuBaloTCA LLITaMOHaKoONUTENN, pacCYMTaHHbIe Ha MpUeM LWnama B TeyeHue
10 net. OcBeTneHHyl0 BOAY BO3BpalLaldT CO LUIAMOHAKOMUTENENn Ha MNOBTOPHOE
ncnonb3oBaHue B Lukne BITY.

Boga oOT npomMbiBKM MexaHUYeckux UbTPOB MNPU HanuMyuuM OCBeTNuTernen
HanpaenseTcss MM60 B NMMHUIO MCXOAHOW BOAbI (NpW Koarynsaunn), nMb0o B HUXKHIOK YacTb
ocBeTnuTens (npu n3sectkoBaHum). [Ana obecneyeHns NOCTOSAHHOrO pacxoga 3Ta Boaa
npeaBapuTenbHO cobupaeTcs B 6ak MPOMbIBOYHbLIX BOL, MEXAHUYECKUX (PUMbTPOB.

B ycTaHOBKY N0 O4MCTKE NPOAYBOYHbIX BO OCBETNMTENEN BXOAAT: TpPyOonpoBoab!
(c apmaTypon) wWwnNamMoBbIX BOL W3 OCBETNUTENnem [O YCTaHoBKW, ©akm cbopa
NPOAYBOYHbIX BOZ, HACOCHl PEUVPKYNauUK, WamMoHaKonuTenu, BakyyMunbTpbl Unm
dunbTp-npeccol, byHkepbl 06e3BOXeHHOro wrama, Tpybonposoabl (C apmaTypon)
BHYTPY YCTAHOBKM.
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7.1.2.3 CTO4YHble BOAblI XMMUYECKOro obecconnBaHus, 6/104YHbIX
obecconunBaroLWwmx yCTAaHOBOK U KOHAEHCAaTOOUYUCTOK

Cocta 1 o06bemM CONeBbiX CTOKOB, reHepupyembiX OeNCTBYHOLWUMU
BOAOMOArOTOBUTESIbHBIMY yCTaHOBKaMM, paboTatoLmmun no TeXHOMnormm
napannenbHOTOYHOro MOHHOIO 0OMeHa, onpegensaeTcs:

— TMPOEKTHON U (paKTUYECKOW MPOM3BOAUTESNIBHOCTLIO BOAOMOArOTOBUTESTbHON
YCTaHOBKY;

—  MPUHATON TEXHOSOIMEN;

— Ka4yecTBOM BOAbl, NogaBaemon Ha BI1Y;

— TpeboBaHUAMM OTpacneBblX HOPMATUBHbLIX JOKYMEHTOB M Mpou3BoauTenen
OCHOBHOro 060pyoBaHNA K Ka4eCTBY NuUTaTerbHOn, 4O06aBOYHOMW, NOANUTOYHOMW BOAbI;

— YpOBHEM aBTOMaTu3auuu.

B coctaB oTpaboTaHHbIX pereHepauMOHHbIX PacTBOPOB W MPOMbIBOYHbLIX BOA
MOHUTHBIX (PUNBTPOB BXOAAT KarnbUMEBblE, MarHWeBble, HaTpPUeBble CONMM XITOPUAOB,
CynbdaToB, CUMUKATOB U OPYrMX aHWOHOB, COAEPXXKaLMXCA B WUCXOOQHOW MNPUPOAHOW
BOAE, N N36bITOK UCMONb3yeMbIX Ha BOAOOUYUCTKE peareHTOB — CEPHOW KUCNOTbI, €4KOro
HaTpa unm NoBapeHHOW COrN.

CT04HbIE BOABI XMMUYeCKoro obecconmBaHus nepes cbpocom B BOAHbIE OOBHEKTbI
OOIMKHbl OblTb HeWTpanuaoBaHbl, Ans 4vero Ha BI1Y npegycmatpuBatotca 6aku-
HENTpanuM3aTopbl U cCUCTEMa MNOLAYM B HUX HENTpanu3ylLWero peareHTa, a Takke
cucTemMa nepemeLlMBaHus CTOYHbIX BoA (rmapaBnuyeckasi U nHeBMaTuyeckas).

NMpuMeHeHne ycTaHOBOK 06paTHOro ocmoca, Kak npasuio, MO3BOMSET CHU3UTb
YPOBEHb 3arpsA3HEHHOCTM MUHEpPanM3oBaHHbIX cTokoB TAC.

7.1.3 CTOoYHble BOAbI, 3arpsA3HeHHble HehTenpoayKTamMu

XapakTepuayroTca HanmuMem B HUX Macen u masyta. VX pacxod Ha MOLUHbIX
anekTpocTaHuuax goxogut go 100-150 M%4  npu  cpegHem  codepaHuu
HedTenpoaykToB Ao 50 mr/am3. Monagatolime B BoAgHblE 0GbEKTLI CTOKM, codepaline
HedTenpoayKTbI, BbI3bIBAKOT MOSIBNIEHNWE B BOAE MOCTOPOHHMX 3arnaxoB M MPUBKYCOB,
obpasoBaHue NMEHKN UK MacnsaHbIX NATEH HA €e NOBEPXHOCTU U OTIIOXKEHUI TSHXKENbIX
HepTeNpPoa4yKTOB Ha AHe BogHoro obbekTta. [lneHka HedpTenpoaykToB Hapyliaet
npouecc rasoobmeHa M NpensaTCTBYeT MNPOHWKHOBEHWIO B BOAY CBETOBbLIX Ilyyewn,
3arpsasHseT bepera n NpuBpPexHYD pacTUTENbHOCTb. [JOHHbIE OTNOXEHUA MeaAneHHO
pasnaralTcs U CTaHOBATCHA NUCTOYHUKOM BTOPUYHOMO 3arpsi3HeHus.

Hanunune B BOOe HeTenpoaykToB AeniaeT BOAY HENPUrogHon Ana MUTbS.
OcobeHHOo 6onbLuon yuepd HaHOCUTCS PbIBHOMY XO3SNCTBY.

[nsa npegoTtBpalleHms nonagaHus B BOAHbIE 00bEKTbI Macnocoepallnx CTOKOB
NPUMEHSIIOTCA OBYXKOHTYPHbIE Macnooxnagutenn M CUCTEMbl OXSTaXOeHus Opyroro
MacsioHanonHeHHOro obopyaoBaHUs.

MpuMeHeHne aBTOHOMHOro OOOPOTHOro OXNaXAeHus MacnocucteMm TypOuH
BO3MOXHO 4151 BO34YLUIHO-KOHAEHCALMOHHBIX CUCTEM OXJTaXOEeHUs .
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[na cBoeBpeMEHHOro OOHapyXeHust yTeyek mMacna M3 CUCTEM OXNaXaeHus
yCTaHaBNMBaKTCH npmnbopsbl aBTOMaTUYECKOM perncTpaumm coaepxaHunsg
HeTenpoayKTOB.

HeounweHHble CTOYHbIE CTOYHblE, coaepXxawue HedTenpoaykTbl MOryT
ncrnonb3oBatbCcsd Ha TOC, cCxurawowmx TBEpgoe TOMMBO, B CUCTEME
rmaposooLunakoyganeHus.

Ha T3, cxuratowmx rasoobpasHoe 1 Xngkoe TonMBo A0SKHbI BbITb COOPYXKEHDI
YCTaHOBKM 47151 OYUCTKN HedpTecoaepKallmx CTOYHbIX BOA.

B cuctemy oTBegeHMs CTOYHbIX BOA, 3arpsA3HEHHbIX HedTenpoayKkTamu,
HanpaBnsoT:

— MNPOTEYKM CarlbHUKOB HACOCOB; CNMNBbI YNSIOTHEHMUS CallbHUKOB;

— 3arpsi3HEHHble CMBbI C OXMNaXAEHWS NOALMMHUKOB HACOCOB W  OPYrux
BpaLLaloLLNXCA MEXaHN3MOB;

—  CNuBbI OT CETU aBapUNHbBIX MAaCOCTOKOB;

— [oXAOeBble M Tanble BoAbl OT OTKPbITbIX CKIA40B Macna, Ma3syTa, AN3erbHOro
TONNMBA;

—  OT Y4aCTKOB TEPPUTOPMM, 3arpA3HAEMbIX B NpoLecce aKcniyataumm;

— KoHAeHcaT c coaep)aHneM Masyta Gonee 5 mr/am3 oT ycTaHOBOK pasorpesa
MasyTa;

—  CTOYHble BOAbI OT rmapoyoopku;

—  OTMbIBOYHbIE BOAbI (PUNbTPOB KOHAEHCATOOUNCTKM.

Cuctema oTBeAEHMNA CTOYHbIX BOL, 3arpsA3HEHHbIX HedTenpoayKkTaMu, OOSKHa
OblTb MOMHOCTBKD M30SIMPOBAHHOM W HE WMETb CBA3M C APYrMMW  CUCTEMaMm
BOOOOTBEAEHMS N BbINyCKOM Bof B BoAHbIN 06bekT (MTC 8-2015 HOT 2-7 CosgaHne
cuctembl cbopa n pasgeneHns CToYHbIX Bog) [57].

Oumnctka CTOYHbIX BOA OT HeMTENPOAYKTOB M B3BELUEHHbIX BELLECTB ANs
OOCTUXKEHUS B OYMLLEHHbBIX CTOKaX OCTATOYHOrO coAaepXaHns HedpTenpoaykToB MeHee
0,1 mr/am3 1 B3BeLLEHHbIX BELLECTB MeHee 5 Mr/am3 MoXeT NpoBOANTLCS MO TEXHONOMM
(PvcyHok 7.2):

— cbop 1 oTCTON C NpeaBapuUTENbHOM OYUCTKOM OT rpyboancnepcHbIX Npumecen
Ha NEecKonoBKax;

— nepBMYHaAst OYUCTKA OT HedpTenpoaykKToB Ha HeTenosywkax u/wnm
donoTaTtopax;

— MexaHudeckasa punbTpaums Ha punbTpax ¢ 3€PHUCTON 3arpy3kou;

— unbTpauusa yepes copbumoHHbIE PUNBTPLI.

3ameHy unbTpyoWMX MaTepuanoB AN JOCTMXKEHUS TaKOW CTEMEHU OYUCTKU
Heob6xoanumo npon3eoauTb 1 pas B roa.
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PucyHok 7.2 — Cxema yCTaHOBKM OYUCTKN CTOYHbIX BOA, 3arpA3HEHHbIX

HedTenpoayKTamum
(1 — pacnpegenuTenbHasi kKamepa; 2 — NpMeMHble pe3epByapbl; 3 — HePTENOBYLLKA; 4 —
NPOMEXY-TOYHbIV pe3epByap; 5 — MeXaHUYECKUN PUNbTP; 6 — COPOLMOHHBIN (YronbHbIA) hunbTp; 7 —
pe3epByap OYULLEHHON BOAbI; 8 - pe3epByap YNoBieHHbIX HePTENPOAYKTOB; 9 — pesepByap ocagka; 10 —
Hacoc nogayu ounLLiaeMon Boabl Ha PunbTpbl; 11 — HACOC B3pbIXNAOLLEN NPOMbIBKA (PUNbTPOB)

Mpn Hannumm B oOpabaTbiBaemMon BoAe TSXKENbIX W 3MYSIbIMMPOBAHHbIX
HeTEeNnpPooyKTOB  yCTaHOBKa  JOMNONHAeTcA  orioTaTopoM, rge € MOMOLLbIO
ANCNEepPrMpoBaHHOrO Bo3gyxa HedTenpoayKTbl MNOOHMMAKTCS Ha MOBEPXHOCTb U
yaansaTcsa cneumanbHbIM 3axBaTbiBalOLWMUM YCTPONCTBOM.

Bce obopypoBaHve 1 dunbTpylowmMe — maTepuanbl  OTE€YECTBEHHOIo
NpOV3BOACTBA.

B cnyyae, korga OYMLEHHbIE CTOYHbIE BOAbl MCMOMb3YOTCA BHYTPU CTaHLUMMU,
COCTaB CUCTEM OYUCTKM Bblbupaetca TOC. Ha ycTtaHOBKYy MOArOTOBKM MOAMUTOYHOM
BOAbl 3aKPbITON TENSIOCETM OYMLLEHHbIE CTOKM MOTYT ObITb NOAAHbI MOCIEe MEXaHNYECKNX
dunbtpoB (5). lMocne Na-kaTMOHMPOBaHUA coep)XaHue HedTenpoaykToB Oyaet
yaoBneTBopATb HopMaMm MNT3 ana nognMTodHOM BoAbl 3aKpbITOM TennoceTn (He 6onee
1 mr/gm3). Mpwu coaepkaHny HedTeNpPoayKTOB nocrne HedTenosyLlku He 6onee 3 mr/am3
OYMLLEHHbIE  CTOKM  MOryT  UCMOMb30BaTbCsA  MOBTOPHO  ANA  ruapoybopku
NPOM3BOACTBEHHbIX NOMELLEHNA UNN HAaNPaBIATLCA B OCBETNUTENb MCXOOHOW BOAbI.

Hanu4une B TexHONormyeckon cxeme HepTenoByLLKM U/unu pnotatopa, B KOTOPbIX
3aflepXXMBaeTcsl OCHOBHOE KONMyecTBO HedTenpogyktoB cornacHo WUTC  8-2015
asngetca HOT(HOT B-3. Ounctka CTOYHbIX BOA OT HeTenpoayKToB, MUHeparbHbIX
macen n xunpos) [57].

Bo3moxHa ouncTka HeTecogepXKalmx CTOKOB COBMECTHO C  OYUCTKOM
NMOBEPXHOCTHOIO CTOKa C TEPPUTOPUN.

B psige cnyyaeB wucnonb3yeTcs TepMUYECKMA cCrnocob  yTunusaumm Bop,
cogepxalmx HedTenpoayKTbl, NyTEM CXUraHUss UX B TOMKE KOTMla COBMECTHO C
OCHOBHbIM TOMSIMBOM.
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7.1.4 TloBepXHOCTHbIN CTOK ¢ npomnsnowaankn TAC, ApeHaXHble
BOAbl NPON3BOACTBEHHbIX NOMELLEHUN U NOA3EMHbIX COOPYXEHUN

[MoBepXHOCTHLIN CTOK ¢ Tepputopun TAC MOXeT copepxaTb BCe BeELLEeCTBa,
ncrnonb3yemble B MNPOM3BOACTBEHHOM Uukne T3AC, HO He CcoOepXuT BELLECTB C
TOKCMYHbIMM cBoncTBamMu. OCHOBHbIMW  3arpA3HUTENSMU  SBMSIOTCS  B3BELLEHHbIE
BellecTBa W HedTenpoayKTbl, COPOMPOBaHHbLIE WX MOBEPXHOCTbIO. [l0 AaHHbIM
obcnepoBaHua TOC, pacnofiokeHHbIX B pasfiMyHbIX KIMMaTUYECKUX 30HaX, cpedHee
coaepaHue B3BeLUEeHHbIX BELLIeCTB B TanbIx Bogax gocturaeT 1865 mr/am3, B AoxXaeBbIX
— 1225 mr/gm3, HedbTenpoayKTOB COOTBETCTBEHHO 15 1 12 mr/am3.

[MOBEPXHOCTHBLIA CTOK C Tepputopum npomnnowagkm TIAC dopmupyetca una
AOXAEBOro CToka ( B NeTHWU nepuof); Tanbix BoA ( BECHOM), a Takke MNOfIMBOMOEYHbIX
BOA.

PacyeTr oTBOAALEN CUCTEMbI M OYUCTHbLIX COOPYXEHUM MPOU3BOAUTCH MO
HanbonbLleMy O0XOEBOMY CTOKY.

Mpn NpPOEKTUPOBaAHUM CUCTEM OTBEAEHUS MOBEPXHOCTHOrNO CTOKa Heobxoammo
npegycMaTtpmBaTb €ro OYUCTKY U 00si3aTenbHOE UCMONb30BaHME OYULLIEHHOTO CTOKa B
TEXHONOMMYECKOM LMKIEe 3NEeKTPOCTaHUMN BMECTO NPUPOAHOM BOAbI.

B cuctemy npomnueHeBon kaHanusaumm TOC HanpaBnAwTCS CTOYHbIE BOAbI OT
KpbILL MPOM3BOACTBEHHbIX MNOMELLUEHNA, acdanbTOOETOHHbIX MNOKPbITUA, TPYHTOBLIX
popor. CMbIB rpyHTa € ra3oHOB OMMKeH BbITb NpefoTBpaLleH YCTPONCcTBOM 60patopoB.
B cuctemy nuBHEBOW  KaHanu3aumm  HanpaBnAwTCS  OPEHaXHble  BOAbI
NPON3BOACTBEHHbLIX MOMELLEHWI, NOA3EMHbLIX COOPY>KEHUMN.

CTOK C TeppuTOpui CKNagoB TBEPAOro TomnmMBa, OT CMCTEM TOMMMBOMOAAYM,
TOMNMBOMPUrOTOBIIEHUS,, CUCTEM acnupauun npeanovTUTENbHO HanpaensaTb Ha
COBCTBEHHbLIE OYUCTHbLIE COOPYXXEHMSl, HO BO3MOXHA €ro nogaya B OOLLylO cUCTEMY
NPOMJSIMBHEBOW KaHanu3aunu.

[N OYUCTKM NOBEPXHOCTHONO CTOKA [OOSMKHbl MNPUMEHSTBCA TEXHOMOornu,
obecneynBaroLLme yaaneHne HedTenpooyKToB A0 OCTAaTOYHOM KOHLEHTpaumm He bonee
1 mr/n.

OcCHOBOW OYUCTKM 3TOrO CTOKa siIBNAeTcs cOOp M OTCTamMBaHWe CTOYHbIX BOA C
npeaBapuUTenbHON OYMCTKOM OT B3BELUEHHbIX BeWeCcTB Ha neckonoskax. OTctanBaHue
MOXeT MNPOM3BOAUTBLCA B LUNIAMOHAKONUTENSAX, NPYAaxX-OTCTOMHUKAX Ha Tepputopum
T3C, B CMdOHHbIX KOnoguax cCUcteM NPOMIIMBHEBOW KaHanmn3aunu.

HeounweHHbIn NOBEPXHOCTHLINM CTOK ¢ npomMnnowagkn TAC, apeHaxHble BOAbl
NPOM3BOACTBEHHbIX MOMELLEHUM U NOL3EMHbIX COOPYXXEHUA MOTyT UCMNOSb30BaTbCSA Ha
TOC, cxurarolwmx Teepaoe TONMBO, B CUCTEME IMAPO30IoLIakoyaaneHus.

OumueHHbIE CTOKM OO0SMKHbI Mcnonb3oBaTbCca BHYyTpu TOC — Ha noanutky
00OOpOTHOM CUCTEMBI OXNaXXAEHUS, Ha rMOPOYBOpKY NnomeLeHni, Ha BITY.

YCTaHOBKM ONA OYUCTKM MOBEPXHOCTHOrO CTOKA 4acTO WUCMOMb3YylT siBrEHUe
KoanecueHuMm — CrnusiHUS Kanesib HedTenpoayKToB MNpU CONMPUKOCHOBEHUU BHYTPU
NoOBWXHOM cpedbl (Kmakux cTtokoB). [Ona peanusauumn 3Toro saBreHuss Ha T3OC
NCMNOMb3YTCS TOHKOCINOWHbIE (PUILTPLI, a Takke pasHoobpasHble uUIbTpyoLme
mMaTtepuansl (aHTpaunuT, akTUBMPOBAHHLINA Yronb,, HETKaHble MaTepuarnbl — Hanpumep,
CUMNPOH — ANA pyKaBHbIX PUNBLTPOB).
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CornacHo UTC 8-2015 p[na O4YUCTKM CTOYHbIX BOA4 OT HedTenpoayKToB
koanecueHuusa senaetca HOT (HAT B-3) [57].

7.1.5 COpoCHble BoAbl OT XMMUYECKUX OYUCTOK U KOHCepBauuun
ob6opyaoBaHuA

CTouHble BOAbl OT nNpeanyckoBbiX (MOCNE  OKOHYaHUA  MOHTaxa) W
9KCMMyaTauNOHHbIX  XMMUYECKMX  MNPOMBbIBOK W KOHcepBauun  obopynoBaHus
npeAacTaBnAlT cobon «3annoBbiey» cOpockl ¢ 6onblunm pasHoobpasmem cogepKalmmes
B HMX BELLECTB.

B 3aBMCMMOCTM OT Ha3Ha4yeHUs OYUCTKM M MaTepuana npoMbIBAEMOro unu
KOHCepBMpyemoro obopyooBaHWSA OHU cofepXaT KUCMNOTbI, LLenoyn, HUTpaTtbl, COMM
aMMOHUA, Conn xenesa, TpunoH-b, rmapasuH, Top, KaTtanuH, KanTakc, YPOTPOMWH,
aMMUaK Unn HATPUT HaTpUA 1 ap.

C6pocHble BOAbl XMMMPOMBIBOK W KOHCepBauun obopyooBaHua nognexar
HelTpanusaumm W OTCTOK C nocnegywowmm cbpocom B cuctemy [3Y,
LEeHTpann3oBaHHble CUCTEMbl BOAOOTBEAEHUS WAW BOOHble OOBLEKTbl MPU HanMymm
paspeLunTenibHbIX JOKYMEHTOB.

[na noBblWeHna 3KoNnorm4yeckor 6e3onacHoOCTU 3NEeKTPOoCcTaHumn Heobxoamma
opraHusaumns BOAHO-XMMNYECKNX PEXMMOB, HE TPEOYIOLLIMX XUMUYECKUX peareHToB Ui
NX MUHUMU3aUUs (HENTPanbHbIN BOOHbIN XMMUYECKUIA PEXUM OS5 NPAMOTOYHbIX KOTIOB)
N 3aMeHa XMMNYECKUX METOAOB OYMCTKM OCHOBHOro o6opyaoBaHus Ha GeapeareHTHble
(napokncnopogHas o4ncTka obopyaoBaHus).

B BT paspaboTaHbl KOMNMEKCHbIE aMUHOCOAEPXKaLLME peareHTbl, obpasyrouime
3aLUUTHYIO NIIEHKY NpuY naccuBaunm obopyaoBaHUSA U CYLLECTBEHHO CHMXXatOLMe pUCK
nonagaHusi B CTOYHble BOAbl MPOAYKTOB Kopposun. Kpome Toro, oHm obnagatoT
MOBbILEHHOW CNOCOOHOCTLIO K BGUONOrMYECcKOMY pPasfoXeHuUo, TeM CaMbiM CHUXas
9KOJSIOrn4yeckme puckm Npun ero npuMeHeHun.[58].

7.1.6 Boabl, copacbiBaemMble cuctemamm
rmgpoluriakosonoyaaneHus

B cootBetcTBUM C . 4.10.14 MNpaBun TEXHUYECKOW IKCNITyaTauum aNeKTpudecknx
cTaHumm n ceten [59] akcnnyaTtaums o60pOTHBIX (3aMKHYTbIX) rMapPaBINYECKNX CUCTEM
3onownakoyganeHnss AOomkHa ObiTb  opraHuM3oBaHa B 0GecCTOMHOM — pexume,
npegycmaTtpuBaiolleM nogaepxkaHve 6GanaHca Boabl B CpedHeM 3a rog wm
NPENMYLLECTBEHHOE WCMONb30BaHNE OCBETMIEHHOW BOAbl B TEXHUYECKMX Lensax
(obMblBKa  MOBEPXHOCTEW  HarpeBa  KOTMOB,  30M0YyfaBfMBaloLLMX  YCTAHOBOK,
rmapoybopka 305IbHbIX MOMELLEHUIN, YNNOTHEHWE MNOALMMNHUKOB 6GarepHbiX HacOCOB,
OpOLUEHME CyXUX YYacTKOB 30f00TBasfioB ANA MblenogaBneHns, npurotToBneHne
GEeTOHHbIX pacTBOPOB M T.A4.) WU HanpaBneHne oOpas3yloLmnXca CTOKOB B CUCTEMY
rmgpo3onoyaanenus (I3Y).

Cbpoc ocBeTneHHOW BOAbl U3 305100TBAfIOB B PEKN U MPUPOAHbIE BOLOEMBbI
AonyckaeTcsl TONMbKO MO COMMacOBaHUIO C pPernoHanbHbIMKM  NPUPOOOOXPaHHbLIMM
opraHamu.
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O6beM NOCTOSIHHBLIX O06aBOK BOAbl UM CTOKOB B cuctemy [3Y, Bkiwo4vas
aTMocepHble Ocaku, BbiMagawlmMe Ha MNOBEPXHOCTb 3osiooTBana u HaccerHa
OCBETIIEHHOWN BOAbI, HE AOSMKEH NPEBbIWATbL NOTEPb BOAbI U3 cuctemsl '3Y

Mpun akcnnyaTtauun cuctem I'3Y He yaaeTcs NOMHOCTBIO UCKNIOYUTL (brnbTpaLmo
yepe3 noxe n gambbl 30n00TBana, Kotopas OormkHa ObiTb CBeJeHa K TeXHUYeCKu
OOCTMXXMMOMY U 3Kosiormdeckn 6es3onacHoMy MUHUMYMY. MOXHO CHU3UTbL 06bem
UNbTPaUMOHHBLIX  BO4 ~ HapawuBaHveM  gamb  30no0oTBana,  nepexasaTtoMm
UNbTPaUMOHHBIX BOA WM BoO3BpaweHueM ux obopoTHbin uukn 3Y. KayectBo BOA
cuctembl [3Y 3aBucuT OT BMOa CXKUraemoro TonnAvMBa M TuNa YCTAHOBIIEHHOMO
obopynoBaHus. CocTaB U CTeNeHb 3arpA3HEHHOCTM 3TUX BOA OOITKHbI MPUHMMATLCS MO
pes3ynbTataMm XMMUYECKOro KOHTPOrs.

71.7 COpocHbIe BOAbI OOMbIBKMU pereHepaTUBHbIX
Bo3ayxonogorpeBateriel U KOHBEKTUBHbIX NMOBEPXHOCTEM Harpesa
KOTNoB, paboTalowmx Ha masyTte

OTN BOAbI XapaKTepHbl TOSTbKO A4S Ma3yTHbIX anekTpocTaHumn. Ha mowHbix TOC
KOMNM4YecTBO 3TMX Boa AocTuraeT 800 M3 Ha oaHy o6mbiBky PBIM 1 4o 300 M3 Ha 06MbIBKY
koTnoarperata OBMbIBOYHbIE BOAblI pereHepaTMBHbIX Bo3gyxonogorpeBaTenen (PBIT)
npencraBnaAT cobon kucnbele pacteopbl (pH = 1.3-3), cogepxawme rpyboamcnepcHbole
NPUMECK: OKCUAbI Xernes3a, KpeMHEKUCOTY, NPOaYyKTbl He4oXora, HepaCTBOPMBLLYIOCS
4YacTb 30Mbl, CBOOOAHYIO CEPHYIO KUCNOTY, CyNbMaTthbl TSHXKENMbIX METANN0OB, COEAUHEHNS
BaHaaus, Hukens, mean u ap. lNpyMepHbIi ypoBeHb 3arpA3HEHU TakuX OOMbIBOYHbIX
BoA: cBoboaHast kmcrnotHocTb no HaSO4 — 0,5 %; cyxom octaTtok — 3,5-4,5 %; xeneso —
7-8 r/am3; BaHaguin — 0,3-0,8 r/gm3; Hukens — 0,1-0,15 r/gm3; meab — 0,02-0,05 r/oms.

O6mbiBoYHble Boabl PBIT n koHBekTUBHbIX noBepxHocTen HarpeBa (KIMH)
KOTrnoarperatoB mMocrie HenTpanu3auum u OTCTOS MNOBTOPHO MCMOMb3YKTCA AN
npombiBok PBIM 1 KMNH nubo otBOAATCA B LEHTpann3oBaHHble CUCTEMbl BOAOOTBEAEHMS
NN BoAHbIE OOBEKTHI NPU HANMYNKN paspeLLnNTESbHbIX JOKYMEHTOB.
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7.2 OnpepeneHne HOT cHMXXeHnA BO3OeNCTBUSA Ha BOAHbIe OOBLEKTbI

Tabnuua 7.2 — OnpegeneHne Hanny4vwmx JOCTYMNHbIX TEXHOSOMMIA CHUXXEHNS BO3AENCTBUS Ha BOAHbIE OOBbEKThI

UTC 38-2017

lMpumeHeHne lMpombilLneHHoe
OcHoBHbIe
TexHonorus 3aKonornyeckmne Hosele Cywectaylolne I/Ignonbayelvloe BHE/PEHNE Ha MpumeydaHne
NPeVMyLLEeCTBa YCTaHOBKM yCTaHOBKM obopynoBaHue AENCTBYIOLLMX
obbekTax
CucteMbl oxnaxaeHus
MprmeHeHne CokpalleHne obbemoB BoamoxHo BoamoxHO BonosabopHbie [a Mpy Hanu4mn BGNN3N
NPAMOTOYHbIX U ©e3B03BpaTHOroO COOpYXKEHMS, TOC BogHoro obbekTa
KOMOMHMPOBAHHbIX CUCTEM | BOAOMNOTPeOneHns TpybonpoBoAbl
OXNaXKaeHUst
MpumeHeHne cxem CokpalueHne obbemoB BoamoxxHO BoamoxkHo Baku, Hacocbl, [a
NMOBTOPHOIO 1 3abpaHHon BoAbl TpybonpoBoabl,
nocrnegoBaTenbHOro apmaTtypa
NCMonb30BaHNS BOAbI B
paboyem uuMKne
Mogaya npoayBOYHbLIX BOA CokpalleHne obbemoB BoamoxkHO npn | Bo3moxxHO npwu Hacoctil, Oa
00OOpPOTHbLIX CUCTEM NCNonb3yemomn BoAbl KanbLmeBown KanbLmeBown TpybonpoBoabl,
oxna)kgeHusi Ha BIY )KECTKOCTU He KECTKOCTU He apmaTtypa
NoAnNUTOYHOWM BOAbI bonee 3,5 mr- oonee 3,5 mr-
3aKPbITOW TENnoceTu ake/am® aks/am®
[MpymeHeHne CokpalueHne obbemoB Bo3amMoxHO Bo3aMoXxHO PeareHTHOe Ja
cTabunmnsaumnoHHom ncrnonb3yemon Boapl X035MUCTBO,
00paboTkM oxnaxgaroLen obopynoBaHue
BOAbl OOOPOTHBIX CUCTEM ans
OXNaXkaeHust [031poBaHnNs
(nogkucnexwue, peareHToB,
docdaTmpoBaHue, TpybonpoBoabl,
NPUMEHEHNE MHIIMOMUTOpPOB apmaTtypa
Koppo3un n
HaknneobpasoBaHus)
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[NpodomkeHue mabnuubl 7.2.

UTC 38-2017

INpumMmeHeHne [NpoMbiLLeHHOE
OcCHOBHbIE
TexHonorua 3Kororn4yeckune Hoeble Cywectayiowme I/Ignonbayemoe BH%,u,peHme Ha MpumevaHne
NpeNMyLLECTBa YyCTaHOBKM yCTaHOBKM obopynoBaHue AENCTBYIOLLMX
obbekTax
CT04YHbIE BOObLI BOOONOATOTOBUTENBHLIX YCTAHOBOK

BosBpaT CTO4YHbIX BOA CHumxeHne obbema BoamoxHo Bo3moxkHo LLInamoHakonuTenwu, [a
NPeaoYNCTKN B OCBETNUTENb | CTOYHbLIX BOA U 0aku, Hacocsl,
nocne oTcTtaMBaHus u/unm KonnyecTBa obopynoBaHve ans
00e3BOXMBaHMS LLINamMa 3arps3HALLNX 00e3BOXMBaHMSA

BelllecTB B cbpocax nama,

T3C TpybonpoBoAbl,

apmarypa

MpumeHeHne ans CHwmxkeHune BoamoxHo BoamoxxHo npu YcTaHoBKa Ja
BOAOOMOArOTOBKM coaepxaHusi npu 3KOHOMUNYECKOM ynbTpadunbeTpaunm
MeMOpaHHON TEXHOIOIM B3BELLEHHbIX 3KOHOMMYEC | LenecoobpasHoCcTu , Baku,
ynbTpadunbTpaumm ons BELLEeCTB 1 MHAEKca Kon TpybonpoBoabl,
npeaoYvncTkn nepeq SDI nepepn uenecoobpa NPOMbIBOYHbIE
00paTHOOCMOTUYECKUM yCTaHOBKOW 3HOCTHU y30bl, peareHTHoe
obecconnBaHvem obpaTtHoro ocmoca X035UCTBO
MpymeHeHne ons CHmkeHune Bo3moxxHO BoamoxxHO npu YcTaHoBka Ja
BO/IOMNOArOTOBKU conecogepxaHus 3KOHOMWNYECKOM obpaTtHoro ocmoca,
MariopeareHTHOW CTOKOB uenecoobpasHoCTh NPOMbIBOYHbIE
MeMOpaHHOM TEXHOMOrn y30bl, peareHTHoe
00paTHOOCMOTMYECKOTO X035IMCTBO
obecconnBaHus
MpumeHeHne ans CHwxeHne obbemoB Bo3moxxHO Bo3moxHo MoHoOOMEHHbIe [a
BOAOMNOArOTOBKMN CTOKOB U pacxoga PUNbTPbLI, NOHATHI,
NPOTUBOTOYHOIO peareHToB TpybonpoBoabl,
MOHUPOBAHNS apmarypa
MpumeHeHne ans CHwxeHne obbemoB Bo3moyxHO Bo3moxHo dnnbTPHLI, [a
BOJOMNOAMOTOBKM KOArynsaumm | CTOKOB TpybonpoBoAbl,
1 OCBETNEHNS BOAbI Ha apmarypa
HaMoPHbIX PUNBLTPOB C
«nNnasarLLen» 3arpyskom
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[MpodomkeHue mabnuubi 7.2.

UTC 38-2017

lNpumeHeHne MpoMbILLIEHH
. OcHoBHbIE HoBkle CyuwecTtytouime Vcronbayemoe oe BHegpeHue
exHormnorus aKonormyeckmne yCTaHOBKM yCTaHOBKM 060pY0BaHNE _ Ha MpumeyaHne
npevmMyLliecTea OENCTBYIOLLMX
obbekTax
HenTtpanunsauus n [oBeneHune pH cTokos BoamoxHo Bo3moxHO bakun-HenTpanusaTopsl, Ha
OTCTamBaHMe CTOYHbIX BOA A0 A0NyCTUMbIX nepemMeLLmBaroLLee
BOAOMOArOTOBUTESbHbIX 3HAYEHUN, CHUXKEHNE YCTPOWCTBO
YCTaHOBOK HepacTBOPUMbIX (rmapaBnuyeckoe n/nnu
3arpA3HEeHUN NHEBMaTU4eCcKoe), HacoChl,
y3nbl A031pOoBaHUsA
HenTpanuayLlero
peareHTa, TpybonpoBoAbl,
apmaTtypa
MpymeHeHne gns CHwxeHune OrpaHnyeHo OrpaHnyeHo Wcnaputenu Ja
BOOOMNOAIOTOBKM conecoaepxaHusa un NMOBEPXHOCTHOIO TWMa wunu
TepMUYECKOro 06BbEeMOB CTOKOB MFHOBEHHOTO  BCKUMaHMS,
obecconvBaHuns TpybonpoBoabl, apmatypa,
cpegctea ACY TTI
HedTecogepxallme cTouHble BOAbI CUCTEM OXNaXaeHUst OCHOBHOro obopyaoBaHus
MpumeHeHne MpepynpexaeHune Bo3amoxHo OrpaHnyeHo TpybonpoBoabl, apmatypa, Ha
OBYXKOHTYPHbIX CUCTEM nonagaHus Hacocbl

mMacnooxnagutenen TypouH
W Opyroro
MacroHanorHeHHOoro
obopynoBaHns

HedbTenpoayKToB B
BOAHblE OOBEKTHI
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[MpodomkeHue mabnuubi 7.2.

UTC 38-2017

lMpumeHeHne lNpomMbiLLIeHHOE
OcHoBHbIE
TexHonorus aKorornyeckue Hoskie Cywectsyloue I/Ignonbsyemoe BHEAPEHNE Ha MpymevaHne
NpenMyLLECTBa YCTaHOBKM yCTaHOBKM obopynoBaHve OENCTBYIOLLMX
ob6bekTax

MpumeHeHne aBToHOMHOrO | lNpegynpexaeHune BoamoxHo gnga | BoamoxHO ans | Tpy6onpoBoabl, Ha
00OpOTHOrO  OxnaxdeHus | nonagaHus BKY BKY apmartypa, Hacochbl
CUCTEM  MacrocHabXeHus | HepTenpoaykToB B
TypOuH " Apyroro | BoAHble 06beKThbl
MacrnoHanosHeHHOro
obopynoBaHus
OcHalueHune KOHTYpoOB | [NpenynpexaeHune Ons Ona npsaMoTouHbIX | [NMokasbiBatoLmne n Ja
mMacnooxnagutenem nonagaHus NPSAMOTOYHbIX cucTem perncTpupkioLime
npubopamn  peructpauum | HepTenpoaykToB B | CUCTEM oxnaxaeHus n | npnbopsbl,apmaTypa
cogepkaHus BOAHblE 0OBbEKTbI oxnaxgeHuss U1 | 060POTHbIX C
HedhbTeNpoayKTOB 0B0pPOTHbIX C | BogoeMmamu-

BOAOEMaMU- oxnagurensimm

oxnaguTensamu

HedTecogepxallune npom3BoACTBEHHbIE BOAbI
MpumeHeHune nokaneHbIX | MpegynpexaeHue Bo3moxHo OrpaHnyeHo Baku, NeCcKONoBKN, Oa
OYUCTHLIX COOPYXEHWUA MO | nonagaHus HedTENOBYLLKN,
o4YnCTKe HedTecoaep)awimx | HedpTeNPOoYKTOB B HacocChl,
CTOKOB BOAHblE 0OBbEKTHI OCBETNUTENbHbIE

OUNbTPLI
[MoBEPXHOCTHBIN CTOK C Tepputopun TAC

MpumeHeHne oumnweHHoro | MNMpegynpexaeHune BoamoxHo Bo3moxHO C6opHble €MKOCTH, Ha
nnm HEOYULLIEHHOrO | NonagaHus MecKOMOBKN,  HacoCHl,
NMOBEPXHOCTHOIO CTOKa ANns | HedhTenpoaykToB B TpybonpoBoabl
NPOV3BOACTBEHHbLIX  HYXZA | BOAHbIE 006BEKTDI
T3C CHmxeHve obbema

BOOONOTPEDONEeHns u
obbema CTOYHbIX BOf,
Konu4yecTsa
3arpsA3HSALLNX
BelllecTB B cOpocax
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[MpodomkeHue mabnuubi 7.2.

UTC 38-2017

lMpumeHeHne lNpoMbiLLIeHHOE
OcCHOBHbIE
TexHonorus 3Konorn4yeckune Hoeble Cywectsyiowpne I/Ignonbayemoe BH%'D'peHMe Ha MpumeyaHne
npeMmyLLecTBa yCTaHOBKM yCTaHOBKM obopynoBaHue AENCTBYIOLLMX
obbekTax
TpaHcnopTMPOBKA 30/1bl U LUNaka

3amMKHyTble cucTemsbl M3y MpenoTBpalleHne Bo3amoxHo BoamoxHo Cwm. pasgen 2.3.6 Ja Ona TOC,

nonagaHns B BOAHble NCNONb3YHOLMX

0OBbEKTbl TOKCUMYECKUX TBEpOOE

BeLlecTB TOMNSINBO

CTO4YHbIE BOAbI XMMUYECKMX MPOMbIBOK 060pyg0BaHNSA

HenTtpanunsauus n [oseageHune pH cTokoB BoamoxkHOo BoamoxkHo Bbakun-HenTpanusaTopbl, Ha
OTCTamBaHMe CTOYHbIX BOA4 | 4O AONYCTUMbIX nepemeLlBalLiee

3HaYeHUN, CHXKEHNE YCTPONCTBO

coaepKaHusi (rmopasnuyeckoe n/mnm

HepacTBOPMMbIX, B nHEBMaTU4ECKOe),

TOM YUMCII€ TOKCUYHBIX, Hacocbl, y3nbl

3arpa3HeHnm [031poBaHnNS

HenTpanuayroLiero
peareHTa,
Tpybonposoabl,
apmaTtypa

C6poc nocne YTunmnsaumsa CTOUHbIX BoamoxxHO BoamoxkHO Tpybonposoapl Oa Ona TOC,
HenTpanusaumm n BO/1, CHW)XXEeHWe 3aTpar (kaHanbl). Hacocbl NCNONb3YHLMX
OTCTanmBaHus B CUCTEMY Ha BogooTBeaeHune TBEpOOE
r3y TOMNBO
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OkoHyaHue mabnuubi 7.2.

UTC 38-2017

TexHornorus OcHoBHbIE lMpumeHeHne Vcnonb3dyemoe lMpombiLLieHHOE MpumeyaHne
aKornorn4yeckme HoBkle CyuwecTtBytouime obopynoBaHue BHeOpeHne Ha
npenmyLlecTea YyCTaHOBKM YCTaHOBKM OENCTBYIOLLNX
ob6bekTax
MpymeHeHuns CHwmKeHue B cTOKax BoamoxxHo BoamoxHo CornacHo CO Oa
NapOBOAOKNCIIOPOAHbIX, KonnyecTBa 34.37.411-2001
NapoXMMMUYECKMX 3arps3HALLNX, B TOM
TEXHOSTOMMMN OYMCTOK U 4yncne TOKCUYECKNX
KOHCepBauum BeLLecTB
obopynoBaHus
CT04HbIE BOAbI OT NPOMbIBOK pereHepaTuBHbIX BO34yXonogorpeBatenen 1 KOHBEKTUBHbBIX MOBEPXHOCTEN HarpeBa KOTIIOB

HenTtpanunsauus n JoseneHune pH cTokos BoamoxxHo BoamoxkHo bakun-HenTpanunsaTopsl, [a Ona TOC,
OTCTamBaHWe CTOYHbIX BOA | 4O AOMYCTUMbIX nepemMeLymsaroLLee NCNONb3YOLNX

3HaYEeHUN, CHIKEHME YCTPONCTBO xXungkoe

cogepxaHus (rvapaBnuyeckoe n/mnm TONMMBO

HepacTBOPUMbIX, B nHeBMaTU4eCcKoe),

TOM YUCIIE TOKCUYHBIX, Hacocbl, y3nbl

3arpssHeHun 0031poBaHUs

HEenTpanuaytLiero
peareHTa,
TpybonpoBoAbl,
apmarypa

181




7.3 HOT cHnXxeHust BO3aencTBmsA Ha BOAHble OO BbEeKThI

Tabnuua 7.3 — HOT cHuXeHna BO3aeNCTBUSA HA BOAHbIE OOBLEKTHI

UTC 38-2017

CnocoObl CHUXEHUS

CcbInkm Ha

T3C;

KOHCcepBauun o6opyaoBaHus

BpeaHbIX Howmep | pasgensl UTC HOT MpymeyvaHne
BO3JEeNCTBUI Ha HOT |38 c onucaHuem (Bung Tonnuea)
BOAHblE OOBEKTbI HOT

YMeHbLUeHne 71 71 MpruMeHeHne KOMOMHNMPOBAHHbBIX MPSIMOTOYHO-0O60POTHBIX CUCTEM OXNAXAEHMS Ona TOC,
pacxoaos NPUMEHSIFOLLINX
3abupaemon Boapl n | 7.2 7.1 MpuMeHeHne cxem NOBTOPHOrO M NocrenoBaTeNbHOro MCNONb30BaHUSA BOAbI B nobble BUAbI
NOBTOpHOE paboyem uukne Tonnuea
MCrosnb3oBaHue 7.3 71 Mogaya Ha BITY nognmMto4YHOM BoAbl 3aKPbLITOW TEMMOCETH
CTOYHbIX BOJ, 7.4 7.1 CrabunmsaumoHHas o6paboTka oxnaxaatroLen Boabl 060pOTHOW CUCTEMBI
OXNaXKAEeHWsI C rpagupHAMK
7.5 7.2.2 BosBpart WnamoBbIX BOA NPeAOYMCTKM B OCBETNUTENb NOCME OTCTaMBaHMS Liiama
7.6 7.3 VMcnonb3oBaHMe OYULLEHHBIX NI HEOUULLIEHHBIX HEe(bTecoaepKaLlmx CTOKOB B
npon3BoACcTBEHHOM Lmkie TOC
7.7 7.4 Mcnonb3oBaHMe OUYULLLEHHBIX UITM HEOUULLLEHHBIX MOBEPXHOCTHBIX CTOKOB CTOKOB B
npoun3BoacTBeHHOM Lmkne TOC
7.8 7.6 Vcnonb3oBaHme OYULLLEHHbIX UM HEOUYMULLEHHbIX CTOYHbIX BOA, A5 Ona T3C,
TPaHCMNOPTUPOBKM 301kl U LUMNakKa 1 NoaaepaHus BogHoro 6anaHca NPUMEHSIFOLLINX
3onownakooTtsana lNpumeHeHne o6opoTHLIX cuctem M3Y TBEPAOE
TONNMBO
MuHuMHn3aums 7.9 7.2.2 lMpmeHeHne onst BOOONOArOTOBKN MEMBPAHHOWM TEXHOMOIMK yrnbTpadunbTpaumm Ons TOC,
oOpas3oBaHus Onsi NpefoyUCcTKX nepen oopaTHbIM OCMOCOM. NPUMEHSIIOLLMX
B3BELLUEHHbIX U 7.10 7.2.1 lMpymeHeHWe anst BOOONOArOTOBKNM MEMBPaHHbLIX TEXHOIOIMIA 00ecconnBaHus nobble Buapl
pacTBOPUMBIX 7.1 7.21 MpumeHeHWe ans BOOAONOAroTOBKM MPOTUBOTOUHBLIX TEXHOOMMA NOHUTHOIO Tonnuea
MUHEparnbHbIX, obecconnBaHuns
BELLEeCTB, a Taxe 712 7.2.1 MpymeHeHne onst BOOONOArOTOBKN TEPMOOBECCONMBaHUS (MCnapuTenemn
TOKCUYECKUX NOBEPXHOCTHOIO TMNAa UM MIHOBEHHOIO BCKUMNAHWS)
3arpsisHeHN B 713 7.2.3 HenTtpanunsaums n otctamBaHne CTouHbIX Bog BITY
paboyem uukne 7.14 7.2.1 MpUMeHeHNs NapOBOLOKUCITIOPOOHbIX, MAPOXMMUYECKMX TEXHOMOMMMW OYUCTOK WU
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OkoHyaHue mabnuuwsi 7.3

UTC 38-2017

Cnocobbl CHUXeHUs
BpeaHbIX
BO3EeNCTBUN Ha

Homep
HOT

CcbInku Ha
pasgensl UTC
38 ¢ onncaxnem

HOT

MpumeyaHne
(Bua Tonnuea)

BOAHblEe OOBLEKThI HOT
[oBegerune 7.15 7.5 HenTtpanunsaumsi n otctamMBaHme CTOYHbIX BOO. XMMIMPOMbIBOK U KOHCEpPBaLUK
BeNMYuHbl pH go obopyaoBaHus
J0MyCTUMBIX 7.16 7.7 HenTpanusauusa n oTctanBaHme CToYHbIX BoA npombiBok PBIT v KIMH Ons TOC,
3HaYeHUn NPUMEHSIIOLLNX
Xnakoe
TONANBO
717 7.6 Peanunsauma meponpustuini no oopMnMpOBaHUIO HEU3OLITOYHOrO BOAHOro 6anaHca Ona TOC,
cuctem M3Y (MpumeHsemcs 8 criydae u3bbimoyHocmu 800HO20 banaHca cucmemMbl |MPUMEHSIHOLLNX
r3Y. Cocmas meponpusmud onpedesisemcsi MECMHbIMU yCri08USIMU, 800HbIM TBEPAOE
b6anaHcom KoHKkpemHou cucmembl [3Y) TONNBO
MuHnMun3aums 718 7.3 lMpruMeHeHne ABYXKOHTYPHbIX CUCTEM MacnooxnaguTtenen TypbuH n gpyroro Ona TOC,
obpasoBaHus MacrnoHanonHeHHoro obopygoBaHus NPUMEHSIOLLNX
HedpTecogepxawmx | 7.19 7.3 lMpMMeHeHne aBTOHOMHOro 06OPOTHOrO OXMAXAEHUA CUCTEM MacnocHabXeHus nobble B1abl
CTOYHbIX BOA TypOVH 1 Apyroro MacrnoHanonHeHHoro o6opyaoBaHus Tonnuea
7.20 7.3 OcHalleHne KOHTYpOB Macrooxnagutenen npubopammn peructpaumm cogepxaHns
HedhTeNpPoOayKTOB
7.21 7.3 TepmMmunyeckunii cnocob yTunmusauum Bod, 3arpa3HeHHbIX HeddTeNpPoayKTamMu, nytem nx
CXKWUraHus B TOMKE KOT/1a COBMECTHO C OCHOBHbBIM TOMSIMBOM.
OumncTKa CTOYHbIX 7.22 7.3 MpuMeHeHne noKasbHbIX O4YUCTHBIX COOPYXKEHM MO OYUCTKE HedTECOAEPKALLNX Ons TOC,
BOA CTOKOB NPUMEHSIHOLLINX
7.23 7.4 JlokanbHbIE OYNCTHBIE COOPYXXEHUS MO OYUCTKE NMOBEPXHOCTHOIO CTOKA C rasoobpasHoe
Tepputopum nMbo 06beaNHEHHOTO MOBEPXHOCTHOIO U HedpTecoaepKalLlero ctoka  |M Xuakoe
T3C TOMANBO
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Paspen 8 Akyctnyeckoe Bosgenuctaeue (LLym)

8.1 UcTouyHukm wyma npu padbote TIAC Ha yrne

PaboTa ocHoBHOro 1 BcnomoraternbHoro obopyaosanusa TOC npu paboTe Ha yrne
MOXET OblTb NPUYNHON NPEBbLILEHNA CaHUTAPHbBIX HOPM B OKpyXatowem panoHe. pu
pabote TOC Ha yrne wym 13ny4aeTcs, Kak npaBusio, OT rpynnbl ICTOYHUKOB. [60]

BenuunHa npeBbIlEHNA CaHUTapHbIX HOPM Ha rpaHuLe CaHUTapHO-3aLLUTHOW
30Hbl TOC onpefenseTca B pe3dynbTaTe akyCTUYECKOro pacdeTta, KOTOpbI BKMOYaeT B
cebs [61]:

—  BbISIBMIEHME UCTOYHWUKOB LUyMa M onpeaeneHme nx LWyMOBbIX XapakTepPUCTUK;

—  BblBOp TOYeEK, ANA KOTOPbIX NPOBOAUTCS pacyeT;

— onpegeneHve BIMSHUSA 3NEMEHTOB OKpyXatwlwen cpeabl (9KpaHoB,
necoHacaxaeHui) Ha pacnpocTpaHeHne 3BykKa,

—  HaxOXAeHue OXuaaeMblX YPOBHEN 3BYKOBOMO AABMEHNS B paCYETHbIX TOYKaX;

— onpegerneHve OONyCcTUMbIX YPOBHEW 3BYKOBOIO AaBfeHust Ha cenutebHown
TeppuTopumn.

PacyeTHble TOYKM Ha OTKPbITOM BO34yxe BblOMpalOT B 30HAX MOCTOSIHHOMO
npebbiBaHNA NIOAEN, a TakKKe Ha pPaccTostHAM 2 M OT MMOCKOCTU OKOH OnwmKamwmnx
3[aHUN, OPUEHTUPOBAHHbLIX B CTOPOHY WCTOYHMKA LUyMa, Ha MNepBOM, cCpegHeM U
nocnegHeM aTaxax Unu Yyepes aTax.

BenuunHa npeBbILWEeHNs CaHUTaPHbIX HOPM OT MCTOYHUKOB LWyMa npu pabote TOC
Ha yrne 3aBuUCUT OT criefyoLwmx pakTopos:
pasmeLleHne NCTOYHMKOB (BHYTPW MOMELLLEHMI NN HA OTKPbLITOM BO3AyXe);

—  YPOBEHb U3ry4aeMoun 3ByKOBOW MOLLHOCTMU;

— XapakTep wwyma (TOHarnbHbIA UMK LLMPOKOMONOCHbLIN);

— BpPEeMEeHHasa xapakTepucTuka uary4yaemoro Lyma (BpeMeEHHbIN, MOCTOSHHbIN
NI NPEpPbIBUCTLIN);

— XapakTep HanpaBfeHHOCTU LWyMa OT UCTOYHUKA;

—  MeCTO pacrorioXXeHue HaZ YpOBHEM 3eMNU AN UCTOYHMKOB, HAXOASLWMNXCA Ha
OTKPbITOM BO34yXe.

NcTouHnkamm wyma npu pabote TOC Ha yrme 4BAKAOTCA:  CUCTEMbI
TPaHCMOPTUPOBKM YrNs U yrinepasmoribHoe 0b6opygoBaHue, LWyM n3nyyaemblin U3 yCTbeB
AbIMOBbIX TPY6, BO34yx03ab0pOB AYyTbEBbIX BEHTUNATOPOB, OT KOPMYCOB TArOAyTbEBOro
obopyaoBaHus, KOMMPECCOPHOWN, TpaHcdopmaTopoB, OT 3gaHun TOC, a Takke OT
aBapumnHoro cbpoca napa [62-63].

OprEHTUPOBOYHBIE LLUYMOBbIE XapaKTEPUCTUKM WUCTOYHUKOB TOC MOLLHOCTBIO
100-800 MBT npu paboTe, B TOM 4uiCre U Ha yrne, BHYTPU NOMELLEHUA NPUBELEHBI B
npunoxeHunn K B Tabnuue K.1.

Hanbonee WHTEHCUBHbIMW UCTOYHWKaMW LIymMa SABRASKOTCA TypOUHbI, 0cOBEeHHO
rasoBble, peayKLMOHHO-OXSTaaMTeNbHbIE YCTaHOBKW, yrnepasmMoribHoe obopyaoBaHue,
KOTMbl, KOMMPECCOPbI, pPasnNM4yHOro BMAa HACOCbl, [AeadpalMOHHble YCTaHOBKM,
NaponpoBoOAbl, CUHXPOHHbLIE KOMMEHCATOPbl, MPUTOYHO-BbITSXKHAsE BeHTMnsums. Lym,
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NPOHMKAKLLNIA N3 NOMELLEHUA OT 3TOro 06opyaoBaHMs, MOXET OKasblBaTb BNUAHME Ha
OKpYyXXatoLLyto cpeay.

OpVEeHTUPOBOYHbIE LUYMOBbLIE XapaKTEPUCTUKM MCTOYHUKOB TIAC MOLYHOCTBIO
100-800 MBT npu paboTe, B TOM 4Mcne 1 Ha yrrne, Ha OTKPbITOM BO34yxXe NpuBeaAeHbl B
npunoxeHunn K B Tabnuue K.2.

Hanbonee cunbHbIM UCTOYHMKOM LIyma siBNsieTcs cObpoc napa B atmocdepy.
[MOCTOSAHHLIM MCTOYHMKOM LUYMa, CWUSIbHO BO3OEWCTBYHOLMM Ha OKPYXKaKLLMA pPayioH,
ABNAOTCA BO3AYWHbIE M ra3oBble TpakTbl, LYM 4epe3 KOTopble u3ny4vaeTcss OT
TAroQyTbEBbIX MalMH WK CBA3aH C npoueccamMmyn ropeHusi. MCToYHMKamm Lwyma
ABNATCA TaKkKe: cuUcTemMa Mnofdayun yrnd, Koprnyca TArogyTbeBbiX MallWH, CUNOBbIE
TpaHcopmaTopbl U rpagvpHU, LWYM MPOHUKAKOLWNK U3 PasfiNYHbIX MOMELLEHU.

LLym nsny4aembln OT BbICOTHOIO MCTOYHMKA Masio CHUXaeTCs eCTeCTBEHHbIMU U
MCKYCCTBEHHbIMM npenatcTBuaMu. Lym OT 3HepreTudeckux rasoBo3gyxornpoBOOOB
MMeeT TOHarnbHbIE COCTaBMAKLIMNE B CNIEKTPE LWyMa M M3ny4vyaeTcst ¢ 60NbLUON BbICOTHI.

[nanasoH BenMYMH NpuBeaeHHbIX 3Ha4veHun B Tabnuuax K.1 n K.2 onpeagensietcs
paboyMMmn xapakTepucTmkaMmm n pexmmom paboTbl 06OPYAOBaHUA U ABMASETCH, Kak
npaBuno, CcrneacTBMEM MPOLIECCOB, MNPOTEKalLWMX nNpu LWTaTHOW 3KChfyaTauun
obopynosaHus.

MpeBbleHne 4OonyCTUMbIX HOPM Ansa pabo4vmx 30H NO YPOBHIO 3BYKa npu paboTe
pasnnYHoro aHepreTudeckoro obopyaosaHusa npu pabote TOC Ha yrne no pesynbTatam
n3mMepeHnin Ha paccToaHumn 1 m crneayrowlee [63]:

— aBapuiHble cOpockl Nnapa B atmocgepy — 36-58 abA,;

— naposble TypbuHbl — o 20 gbA;

— TarogyTbeBble MalwuHbl — 5-15 OBA;

- POY —28-32 gbA,;

— rpagupHn — o 7 gbA,;

—  TpaHcdopmaTopbl — 40 5 aAbA;

— yrnepasmornbHoe obopygosaHne — 7-21 obA;

— Hacocbl— 9-17 nBA;

— Komnpeccopa — 6-15 gbA.

OHepreTuyeckoe obopyaoBaHme nNpu paboTe B pacyeTHbIX pexumax Bo3dyxgaet
MOCTOSAAHHbIN LUMPOKOMOMOCHBIA U HEMNOCTOSIHHLINA, KONEOGMIOWMNINCA BO BPEMEHU LLIYM C
HenpepbIBHbIM CMEKTPOM B OKTaBHbIX MOfI0OCaX CO CpeagHereomeTpnyeckMMmn 4Yactotamm
31,5, 63, 125, 250, 500, 1000, 2000, 4000 n 8000 Iy,

B aBapuiiHbIX N NpoYnX CUTyaumsax, CBA3aHHbIX C BbIBpocamu napa B atmocdepy,
BO30yXOaeTcs HEMOCTOSIHHbIN NPEPbIBUCTbIN WYM. B aBapuiiHbIX CUTyaunsix, CBA3aHHbIX
Cc obOpasoBaHMeM cBuLWEN, BO3OyxgaeTca ToHanbHbiM wym. ObGopygoBaHue
MeXaHUYeCKNX MacTepCKnx Bo30y>KAaeT MMMYNbCHbIA U NPEPbIBUCTbLIN LUYM.

8.2 WctouyHMkn wyma npu pabote TIAC Ha XuAKOM U
razoob6pasHom Tonnuee

PaboTta ocHoBHOro u BcriomoraTenbHoro obopygosaHusa TAC npu paboTte Ha
XNOKoM M ra3oobpasHoOM TOMNNMBe MOXET ObiTb MPUYMHOWN MPEBLILEHUSI CAaHUTAPHbIX
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HOpM B okpyxatowem panoHe [60]. MNMpu pabote TOC Ha xmgkoMm n razoobpasHom
TONMMBE LWYM U3ry4aeTcs, Kak NpaBusio, oT rpynnbl MICTOYHUKOB.

OpuVEeHTMPOBOYHbIE LUYMOBbIE XapaKTEPUCTUKM UCTOYHUKOB TIAC MOLLHOCTbIO
100-800 MBT npwu paboTte, B TOM 4nCrie U Ha XUOKOM U ra3oobpasHOM TONNMBeE, BHYTPU
nomewieHn npmBeaeHsl B MNMpunoxexnn K B Tabnmue K.1.

Hanbonee WHTEHCUBHbLIMW WUCTOYHWKaMW LUymMa SABASKOTCSA TypOMHbI, 0COBGEHHO
rasoBble, peayKUMOHHO-OXMNaanTenbHble YCTaHOBKWU, rasopacnpeaennrenbHble MyHKTb
KOTMbl, KOMMPECCOPbI, pPasNM4yHOro BMAA HACOCbl, Aea’dpauUOHHbIe YCTaHOBKM,
NaponpoBOAbl, CUHXPOHHbIE KOMMEHCATOPbI, MPUTOYHO-BbITSXKHAA BEHTUNALMSA [63].

[MpeBblweHne 4onyCTUMbIX HOPM ANa pabo4dnx 30H NO YPOBHIO 3BYKa npu paboTte
pasnu4yHoro [Pl coctaBnsaet 20—25 gbA.

OprEHTUPOBOYHBIE LLYMOBbIE XapaKTEPUCTUKNM WUCTOYHUKOB TOC MOLLHOCTLIO
100-800 MBT npu paboTe, B TOM 4MCIie Ha >XMAKOM M rasoobpasHOM TonmBe, Ha
OTKpbITOM Bo3gyxe npmBeaeHsbl B Mpunoxenun K B Tabnuue K.2.

OCOBEHHOCTN U3NYYEHUHA, UCTOYHMKM LUIYyMa, MPEBbLIWEHUS CaHUTapPHbIX HOPM
aHanornyHbl NpuBeAeHHbIM 3HadeHnsm B 8.1. OTnuume 3aknoyaeTca B OTCYTCTBUE
yrnepasmosibHoro o6opygoBaHNst U CUCTEM €ro TPaHCMOPTUPOBKK, a TakKe Hannimem
cucTtem nogroToBku rasa ('PI1) n masyTa K CKuraHuo.

8.3 Onpepnenexnue HAT AnA cHWXeHUA Wwyma

TexHonoruu, noanexaiime paccMoTpeHuto npu onpeaenenHnn HAT ons cHukeHns
wyma Ha TOC, npeacTtaeneHsl B Tabnuue 8.1.
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Tabnuua 8.1 — TexHonornn ansa cHMxeHns wyma ana TOC, nognexaiume pacCMOTPEHUIO

UTC 38-2017

[MpMeHNMOoCTb IMpombiLLneH
Hoe
Jkonornyeckue BHegpeHue |lepekpecTHble| 3OKOHOMUYECKUN
TexHonorus Hoeble |CywecTtByowime
npevmMyLlecTsa Ha adbdeKThI adpdekT
YCT@HOBKW|  YCTaHOBKM .
OEeNcTByoLL
nx obbeKTax
CHwxeHune Wwyma 3a cyeT
paunoHanbHOro pasmMeLleHns
3HepreTU4ecKoro He TpebyeTcs
PauunoHanebHoe pasmelleHue
o6opyaoBaHMsi NO OTHOLLEHUIO AOMONTHUTENBbHbIX
3HepreTU4eckoro obopynoBaHus ¢ o -
y . | K npuneratowen cenutebHomn KanuTanbHbIX U
y4yeToM OeNCTBYLWMX TpeboBaHui BoamoxHo| Bo3MOXHO Oa Het
_ TEPPUTOPMU, NCNONBb30BaHUSA 9KCMyaTauMOHHbIX
Mo OTHOLLIEHUIO K NpureraroLen
- noa3eMHOro NpocTpaHCcTBa 3artpart Ha
cenutebHon TeppuTopumn
Ons pasmMeLLeHus LwymornyweHue
obopynoBaHus, cogepxallero
MOLLHbIE NCTOYHUKM LLIyMa
lMpyMeHeHne aHepreTUyYecKoro
He TpebyeTcs
obopynoBaHus, LWyMOBbIe CHwmXeHue Wwyma 3a cyet
OOMNONHUTENbHBLIX
XapaKTEPUCTUKN KOTOPOro obopynoBaHusa KOTOpoe MMeET
KanuTanbHbIX U
cootBeTcTBYIOT MAWX 1 nmetot Oonee HU3KMe 3HaYeHUs Bo3moxHo Het Ha Het OKCTAYATALMOHHbIX
BGornee HU3KMe 3HaYeHNs1 YPOBHEN YPOBHEN LLyMa npu NpoYmx 3gT aT Ha
Lyma Npy NPOYMX paBHbIX paBHbIX XapakTepucTmkax P
LymMornyLieHve
XapaKTepUCTUKax
YcTaHoBKa Ha BbIXJTOMHbIX,
OPEHaXHbIX U MPOAYBOYHbIX
TpybonpoBoaax 1 peayKuMOHHO-
oxnaguTenbHbIX YCTaHOBKaX
. MeHbLune
BbICOKO3(OEKTUBHbLIX IMyLUNTENEN CHmxeHure wyma 3a cyeT
- KanuTanbHbIE 1
C aKkycTuyeckon apdekTUBHOCTLIO, BbICOKO3(EKTUBHbIX BoamoxHo| Bo3MOXHO Oa Het SKCMNYATALMOHHbIE
obecneyunBaloLlen BbINONHEHNE rnywmTenemn ;/aT aThl
AencTeyowmx TpeboBaHnn Ans P
HOYHOro BpemeHun cyTtok (¢ 23.00 go
7.00) ons npuneratowmx
CENUTEBHbLIX TEPPUTOPUN

187




lNpodomkeHue mabnuubi 8.1

UTC 38-2017

[MpYMeHNMOCTb MpomblLLneH
Hoe
Jkonoruyeckue BHegpeHue |lepekpecTHble| 3OKOHOMMYECKUN
TexHonorus Hosble CywecTtByowue
npeumyLiecTsa CTaHoBKM [VCTaHOBKM Ha adheKThI addoekT
y y OencTeyoLL
nx obbekTax
YcTaHoBKa B ra3oBO3YLUHbIX
TpakTax TAro4yTbeBbIX MaLLUWH
rnywmnTenen ¢ akyCTu4eckom
MeHbLune
3PP EKTUBHOCTHIO, CHwxeHuWe Wwyma 3a cyet
o KanuTanbHble U
obecneyrBatoLLel BbINONTHEHNE BbICOKO3EKTUBHbIX BoamoxHO| Bo3MOXHO Oa Het SKCMNYaTALMOHHbIE
TpeboBaHui 4Ns HOYHOro BPEMEHM rnywmTenen Y
3aTpaTbl
cyToK (¢ 23.00 go 7.00) ans
npunerawwmnx cenutebHbIX
TEppUTOPUN
YcTaHoBKa B ra3oBO34YLUHbIX
TpakTax ra3oTypOUHHbBIX YCTaHOBOK
rrywmTenen ¢ akyCTM4eckon
MeHbLune
3P PEKTUBHOCTLIO, CHwxeHune wyma 3a cyeT
o KanuTanbHble U
obecneymBaloLLEN BbIMOMHEHNE BbICOKO3(hEKTUBHbIX BoamoxHo| B03MOXHO [a Het SKCAYaTaALMOHHbIE
TpeboBaHWii ANs HOYHOro BPEMEHM rnywmTtenemn y
3aTparthl
cyToK (¢ 23.00 go 7.00) ansa
npunerarLwmx cenmTedHbIX
TEppPUTOPUI
YcraHoBka B
rasopacnpegenntenbHbIX MyHKTax
rrywmTenen ¢ akycTu4eckon
3P EKTUBHOCTbIO, MeHbLune
o CHmxeHune wyma 3a cyeT
obecneyrBatoLLel BbINONTHEHNE KanuTanbHbIE 1
N y BbICOKO3(OEKTUBHbIX BoamoxHo| Bo3amoxHO Oa Het
OEeNCTBYOLWMX TpeboBaHMn ons VLT REI 3KCnyaTaunoHHble
HO4YHOro BpemeHu cytok (¢ 23.00 go y 3arpatbl
7.00) ons npuneratowmx
cenuTebHbIX TeppuUTOpUin
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OkoHyaHue mabnuusi 8.1

UTC 38-2017

MpymeHnmMocTb MpomblLwneH
Hoe
TexHOMOrMs SAkonornyeckue H c BHeapeHue |lNepekpecTHble OKOHOMUNYECKMIA
npeumyLlecTsa oBbl€ yliecTeytolne Ha adheKThI addoekT
YCTaHOBKM |YCTaHOBKM nevicTayoL
X obbekTax
[MprMeHeHne 3BYKOMOrMnoLLaoLLmnx
MaTtepuarnoB 1 KOHCTPYKUMIA ONs CHwxeHune wyma 3a cyeT MeHbLune
0ONNLOBKM CTEH 1 NOTOSKOB B BbICOKO3(h D EKTUBHbIX KanuTanbHbIe U
BoamoxxHo BoamoxkHO [a Het
LYMHBIX MOMELLEHNAX, a Takke 3BYKOMOrOLLAKOLLMX 3KCnryaTaumoHHble
nogBecka UCKYCCTBEHHbIX MaTepuarnoB U KOHCTPYKLMI 3aTpaTbl
nornoTuTenemn
lMpMeHeHne akyCcTUYeCKnX CHwxeHuWe Wwyma 3a cyet MeHbLune
3KpaHOB AN 3alnTbl CENUTEBHbIX BbICOKO3(hEKTUBHbBIX Bo3moxHO Bo3moxHo [a Het KanuTtarbHble
TEPPUTOPUN 3KpaHoB 3aTtpaTbl
[MoBLILWEHNE 3BYKOM30MALNN
nomMeLLeHn NyTeM YyCTaHOBIEHUS CHwuxeHue Wwyma 3a cyet MeHbLune
rMywmTenen CUCTEMbl BEHTUNALMMN BbICOKO3(EKTUBHbIX BoamoxHo| Bo3mMoxHO Oa Het KanuTanbHble
M OKOH C NOBbILLEHHON 3BYKOM30MAL MM 3aTpaTbl
3ByKOU3onaumen
CoBepLUeHCTBOBaHNE KOHCTPYKLUN
3aLUMTHbBIX KOXKYXOB MaLUVH U UX
OTAENbHbIX Y3N0B NyTeM
YNYYLLEHNS NX 3BYKOU3ONALMOHHbBIX
KayecTB, MPUMEHEHNS
. CHmwxeHMe wyma 3a cyeT MeHbLne
3ByKOMNOrfowarLen o6rmLoBKu
- BbICOKO3EKTUBHbIX BoamoxHo| Bo3MOXHO Oa Het KanuTarnbHble
BHYTPEHHUX MOBEPXHOCTEN U
. KOXYXOB 3arparbl
BMOPONOrNoLLaoLLnX NOKPbITUIA
BHELLIHMX MOBEPXHOCTEN KOXYXOB,
BMBpoun3onaumm oT Kopnyca
MaLUWHbI, pyHOAMEHTa U APYrmx
CTPOUTENBHBIX KOHCTPYKLMI
MeHbLune
dyTepoBka yrinepasmosibHOro CHwmxeHune wyma 3a cyeT
BoamoxkHo BoamoxxHO [a Het KanuTanbHble
obopynoBaHus yTEPOBKU -
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8.4 HOT ana cHxeHuna wyma Ha TAC

Mepbl no cHwxeHuto wyma ot TIAC wMoryT yxygwaTb 9SKOHOMUYECKME,
3HepreTUdeckme 1 akonorndeckne nokasatenm TIOC. [Mo3TOMy NpUMEHEHUE Taknux mMep
agndetca HOT nuwbe B Tex cnyyasax, korga He obecneymBaeTcsl COOTBETCTBUE
CaHUTapPHO-TUMIMEHNYECKMM HOPMaM MO LUyMy.

B Takux cnyvasx OOMmKHbI NPUMEHATBCH creuunarbHble Mepbl LWYyMONoAaBneHus.
Mpn BblGOpe Takmx wmep HOT <aBngeTca y4eT WUX BAUSHUA Ha YPOBEHb
aHepronoTpebneHnsa n skoHommyeckne xapakrepmuctnkm TOC. Mepbl WymonogaBneHus,
MO BO3MOXHOCTU He [OSKHbl NMOBbIWATb ypoBEHb 3HepronoTpebneHns TAC 3a cuer
CO30aHuUs  OOMNOSTHUTENbHbIX  a’3pOoAMHAMUYECKUX  COMpoTUBNEeHun.  BoamoxHo
MCNonb30BaHWe NePBUYHbLIX MEpP, HanpaBSiEHHbIX HA CHWKEHMWE LLIYyMa OT ero UCTOYHUKOB,
a Takke BTOPUYHbIX Mep, NPEnsTCTBYIOLWMX pacnpocTpaHeHuto wyma: Bblbop mMecTa
pPacnosioXXeHNs U OpUeHTauun OTHOCUTENBbHO MECT, B KOTOPbIX HOPMUPYETCH YPOBEHb
lWyma, MCMNoNb30BaHNE eCTECTBEHHbIX MPEnsaTCTBUMM AN pacrnpoCTpaHeHus Lyma,
BbIOOp BpemMeHu Ans npoBeAeHnsa Hanbonee LWyMHbIX onepauui.

B Takmnx crny4asx JOIKHbI MPUMEHATLCSA cneuumanbHble Mepbl LWYMOMNOOaBIEeHNS.
Mpn BbIGOpe Takux wmep HAOT gaBnseTca yy4eT WUX BAMSAHUA Ha  YPOBEHb
aHepronoTpebrneHns n akoHommyeckne xapakrepuctmkn TAC. Mepsbl LLymonoaaBneHus,
MO BO3MOXHOCTM HE [OOSKHbI MOBbIWATL YPOBEHb 3HepronoTpebneHus TOC 3a cuet
CO30aHus  OOMNOSTHUTENbHbBIX  a’3pOoAMHAMUMYECKUX  COMpPOTUBNEHUW.  BoaMoxHOo
MCNonb30BaHMeE NEPBUYHBLIX MEpP, HanpaBSiEHHbIX HA CHKEHMWE LLIYyMa OT ero UICTOYHUKOB,
a TakkKe BTOPUYHbLIX Mep, MPEensaTCTBYIOLWMX pacrnpoCTpaHeHMO WyMa: BbIbop MecTa
pacrnonoXeHns N opueHTaumMm OTHOCUTESNTbHO MECT, B KOTOPbIX HOPMUPYETCS YPOBEHb
lymMa, MCMNONb30BaHWE €eCTEeCTBEHHbIX MPEnsTCTBUA ANS pacrnpoCTpaHeHus LWyma,
BbIOOP BpeMeHu Ans npoBeaeHnsa Hambonee LWyMHbIX onepaumi

HOT 8.1 YcTtaHoBKa Ha BbIXMOMHbLIX, APEHAXKHbIX M MPOAYBOYHbIX TpybonpoBogax
N penyKUMOHHO-OXITaAUTENbHbIX YCTAHOBKax BbICOKOIMMEKTUBHBIX rnylinTenen c
akycTudeckon apekTMBHOCTbIO, oObecrneunBalollen BbINONIHEHME  AENCTBYIOLLNX
TpeboBaHuM Ana HouyHoro BpemMeHu cytok (¢ 23.00 go 7.00) ans npuneraroLwmx
cenntebHbix TeppuTopun (ana TAC, paboTatolwmx Ha yrie, XXMAKOM TOMnMBe U rase).

HAOT 8.2 YcraHoBKa B ra3oBO3yLUHbIX TPAKTaX TAro4yTbeBbIX MALLWH rIyLuTenen
C aKycTmyeckon apdeKkTMBHOCTbIO, obecneymnBatoLLiert BbinonHeHne TpeboBaHuin ans
HO4YHOro BpemeHu cyTok (c 23.00 go 7.00) ansa npuneraroWwmnx cennTebHbIX TeppUTOpPUi
(ana TOC, paboTatowmx Ha yrie, XXMAKOM TONMMBE U rase).

HOT 8.3 YcraHoBKa B rasoBO34yLWHbIX TpakTax ras3oTypOUHHbLIX YCTaHOBOK
rywuTenen ¢ akyctmyeckon 9addekTUBHOCTbIO, obecrneynBatollen BbINOSIHEHME
TpeboBaHun Ana Ho4yHoro BpemeHu cyTok (¢ 23.00 go 7.00) gns npunerarowmx
cenutebHbix Tepputopun ( ana TAC, paboTatolwmnx Ha yrne, XnakoMm Tonnmee u rase).

8.4 YcraHoBKa B rasopacrnpenenurenbHbiX NyHKTax rywmnTenen ¢ akycCtny4eckom
ahekTnBHOCTLIO, 06ecneunBatoLlen BoiNMOHEHNE TpeboBaHUIN ANt HOYHOIO BPEMEHM
cytok (¢ 23.00 pgo 7.00) gns npuneratowmx cenutebHbix Tepputopun ( ana T3C,
paboTaloLwmx Ha rase).

HOT 8.5 [MpumeHeHne aKyCTUYEeCKMX 9SKpaHOB ANdA 3aluTbl CenUTEBHbIX
Tepputopun (ana TOC, paboTatowmx Ha yrne, XnaKom Tonnvee u rase).
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HAOT 8.6 PaumoHanbHOe pasmeLleHe 3HepreTn4eckoro obopyaoBaHNS C y4eTOM
TpeboBaHUN NO OTHOLWIEHMIO K npuneratowen cenutedbHonm Tepputopum (ana T3C,
paboTatoLmx Ha yrne, XUOKoM TONSMBe v rase).

HOT 8.7 [lpumeHeHne  3HepreTnyeckoro  obOpyAOBaHUA,  LLIYMOBbIE
XapakTepuctukm kotoporo cootseTcTByoT MAWX 1 umetoT 6onee HU3KME 3HaYeHUs
YPOBHEN LWyMa Npu NPoYmnX paBHbIX XapaktepucTtukax (ana TAC, paboTatowmx Ha yrne,
XNOKoOM TOMNMBE U rase).

HOT 8.8 T[loBbileHne 3BYKOU3ONAUMM MNOMELLEHUA TMyTEM YCTaHOBEHUs
ryLwmTEenen CUCTEMbl BEHTUMALMM U OKOH C NOBbILLEHHOW 3BYKom3onauuven (ans TAC,
paboTaloLmx Ha yrne, XXMAKOM TONMMBE 1 rase).

HOT 8.9 lNMpumeHeHMe 3BYKOMOrMOLLAoWMX MaTepuanoB M KOHCTPYKUUA AOns
06NMLIOBKIN CTEH M MOTOSIKOB B LLUYMHbIX MOMELLEHUSX, @ TaKKe NogBecKa MCKYCCTBEHHbIX
nornotutenen ( gnsa TOC, paboTarowmx Ha yrne, Xnakom Tonnmee 1 rase).

HOT 8.10 T[loBbiWweHWe 3BYKOM3OMALMM MNOMELEHUN nyTeM YCTaHOBMEHUS
rnyLimMTenen cucTeMbl BEHTUMSALMM U OKOH C NOBbIWEHHOW 3ByKousonauunen (ans T3C,
paboTaloLwmx Ha yrne, XXUAKOM TONnMBeE 1 rase).

HAOT 8.11 CoBeplUeHCTBOBAHNE KOHCTPYKLUMU 3ALUUTHBIX KOXYXOB MaLUMH U UX
OTAENbHbIX Y3M0B NYTEM YyYLEHUA MX 3BYKOU3OSSLUMOHHBIX KayecTB, MPUMEHEHUs
3ByKOMornowarLwen obrnUoBKA BHYTPEHHUX MOBEPXHOCTEN WM BMOBPONOrMoLaowmx
MOKPbITUA BHELLUHUX MOBEPXHOCTEN KOXYXOB, BMOpOM3ONAUMM OT Koprnyca MalUvHbI,
dyHOaMEHTa 1 OpYyrnx CTpPouTEnNbHbIX KOHCTpyKumn (ona TOC, paboTtarowmx Ha yrne,
XNOKOM TOMNMBE U rase).

HAOT 8.12 dytepoBka yrnepasmornbHoro obopyaoaHus (ons TAC, paboTarowmx
Ha yrne).
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8.5 MNMepcneKkTMBHbIE TEXHONMOIUU ANA CHUXKeHUs wyma Ha TAC

Tabnuua 8.2 — NepcnekTUBHbIE TEXHOMOIMMM AN CHXKEHUs wyma Ha TOC, nognexaiume pacCMOTPEHMIO

UTC 38-2017

rnywmTenen ¢ NOHMXEHHbIM
a’poaMHaMUNYECKMM
COMPOTUBNEHUEM U C
aKyCcTn4ecKkomn

3 PEKTUBHOCTLIO,
obecneymBatoLlee Bbl-
NONHEHNE AENCTBYIOLLNX

[MpuMeHMMoCTb MpombIwneHHo
e BHeapeHue |[llepekpecTH y
TexHonorus JKorormeckme ycljgszlskm Sgu;(?f;:gsku; ﬁ: i blz OKOHOMMHECKN MpumevaHus
npenmMyLlecTsa y appekT
AencTeyowWmnx | apdekThbl
obbekTax

YcTaHoBKa B CHwxeHue wyma,| BosmoxHo | BoamoxHo Ha Het He cospatoT Ona TOC
ra3oBO34YLUHbIX TPaKTax B TOM YKUCre Ha AONOSIHMUTENbHOro | paboTatoLne
TAro4yTbEBbLIX MaLLVH U HU3KMX YacToTax aspoaMHaMmu4eckor|  Ha yrne,
ra3oTypOMHHbBIX YCTaHOBOK O CONpPOTUBEHMS, Xngkom
aKTUBHbIX rMyLIMTenemn ¢ No3TOMY He TONnMBeE U rase
aKyCTU4eCKoN yBENu4nBatoT
3P PEKTUBHOCTLIO, pacxoabl Ha
obecneymBatoLlen Bbl- cobCTBEHHbIE
NOMNHEHNE AENCTBYIOLLNX HY>XAbl
TpeboBaHU 4N HOYHOro
BpemeHu cyTok (¢ 23.00 go
7.00) ons 30H NpuneraroLwmx
cenuTebHbIX TepPUTOPUI
YcTaHoBKa B CHwxeHue wyma | BoamMoxHO | BO3MOXHO [a Het MeHbLne Ona T3C
ra3oBO34YLUHbIX TPAKTax 3a CYET BbICOKO- KanutanbHble n | paboTatowme
TAro4yTbEBbLIX MaLLVH U 9 heKTNBHbLIX 3KCNnyaTaunoHHbI Ha yrne,
ra3oTypOMHHbIX YCTAaHOBOK rnywmTenen e 3aTparbl Xnagkom

TonnmeBe M rase
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OkoHYyaHue mabnuuysi 8.

UTC 38-2017

[MpuMeHMMOoCTb [MpomsbliwneHHo
e BHeapeHue |[lepekpecTH -
TexHonorus dKonoruseckme ycl_Tlgllsz:KM Egu;sgsgfxu; ﬁg i blg OKOHOMMHECKN MpumeyaHus
npeumMyLliecTea - adppekT
AencTByoWmnX | 3dpdeKTbI
obbekTax

TpeboBaHUn 4N HOYHOIO
BpemeHu cyTok (c 23.00 go
7.00) ons npuneraroLwmx
cenuTebHbIX TeppuUTopUn
YcTaHoBKa B CHwxeHune wyma | BoamoxHo | Bo3MOXxHO Ja Het MeHbLune Ona TAC
ra3oBO34YLUHbIX TPAKTax 3a CYeT BbICOKO- KanuTanbHble U | paboTatowume
TAro4yTbEBbIX MaLLVH U 3P PeKTUBHBIX 3KCnnyaTaunoHHbI Ha yrne,
ra3oTypOUHHbBIX YCTAaHOBOK rnywmTenen e 3aTparbl Xngkom
AnccunaTUBHbIX TONnuBe U rase
rnyLmnTenen, CoCToAWMNX 13
HECKOSNbKNX CTyMNeHewn ¢
nnacTuHamu pasHom
TOMLMHON NIIacTuH
YcTaHoOBKa B CHwxeHune wyma | BodaMoxHO BoamoxxHo Ja Hert MeHbLne Ona TAC
ra3oBO34YLUHbIX TPaKTax B TOM Yucne B KanutanbHble n | paboTatowme
TAro4yTbEBbIX MaLLWH CUMbHO 3KCNnyaTauNoHHbI Ha yrrne,
«ENOYHbIX» rMyLIMTEenen, 3anblfIeHHbIX e 3aTparbl Xngkom
KOTOpble COBMELLAOT noTOKax TONnuBe U rase
cBovicTBa abCcopbUMOHHbIX U
peakTUBHbIX rMyLnTenemn
[MpumeHeHne akyctnyecknx | CHxXeHne wyma | BoamoxHo | Bo3MOXHO Oa Het MeHbLune Ona T3C
3KpaHOB CO crneumanbHbIMK | 3@ CYET BbICOKO- KanuTanbHble paboTatoLwme
HaOCTpOMKamMu Ha BEPXHEN 3P PeKTUBHBIX 3arparThl Ha yrne,
KpOMKe Ans yrnyylieHuns 9KpaHoB Xngkom

aKycTnyeckoro acppekra

TOMIMBE N rase
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Pa3spen 9 Opranusauusa N3K Ha KTJY

B pasgene npeacrtasneHbl oblimne ceBegeHna No opraHu3aumm NpousBOACTBEHHOIO
akonornyeckoro koHTpons (M3K) Ha KT3Y, npoBoanMbIM B COOTBETCTBUN C AENCTBYHOLLMMU
TpeboBaHNAMM NPUPOAOOXPAHHOIO 3akoHoAaTenbCcTBa. B pasgene He paccmaTpuBaroTcs
BOMPOCHLI KOHTPOSI Mnokasatenied, HOPMUPYEMbIX 3aKoOHOAATENbCTBOM B 06nacTtu
NPOMbILLNIEHHOM ©e30MacHOCTU, OXpaHbl Tpyaa, CaHUTAPHO-3NUAEMUOSIONMYECKOrO
Gnarononyyus HaceneHusi (KOHTPOSNb KayecTBa Bo3gyxa B paboden 30HE, Ha rpaHuuax
C33, B cenutebHbIX 30Hax, Nnokasatenen MMKpobronornieckoro 3arpa3HEHNA CTOUHbIX BOA
nT.Nn).

B cootBetctBUM ¢ n.1 cT.67 [66] MNMOK «ocywecTtBnaetca B uensax obecneveHus
BbIMOSIHEHNSA B NpoLecce XO3NCTBEHHOW U MHOW OeATENbHOCTU MeponpusaTuMi No oxpaHe
OoKpyXatwLen cpefbl, pauMoHanbHOMY MCMNOMb30BAHUIO M BOCCTAHOBIEHUIO NMPUPOAHBLIX
pecypcoB, a Takke B Uensax cobnogeHns TpeboBaHun B 06nactn oxpaHbl OKpyXatoLLen
cpenbl, YCTaHOBIIEHHbIX 3aKOHOOATENbCTBOM B 00MaCTM OXpaHbl OKpYXXaloLen cpeabl».
MHbiMn cnoBamu, MNOK aBnseTca komnnekcom npoueayp no KOHTpon cobniopeHus
0OBbEKTOM KOHTPOMs (XO3ANCTBEHHas OeATenbHOCTb) TpeboBaHUWN MNPUPOLOOXPAHHOMO
3aKoHOoAaTeNbCTBa, OTHOCAWMXCA K gaHHoMy obbekty. [OK (B otnuume ot
rocy4apCTBEHHOIO 3KOJSIOrMYECKOro KOHTPOIsl) OpraHu3yeTcsl lopuanvyeckumu nvuamm um
NHOMBUAYanbHbIMU npegnpvHMMmaTensimu, OCYyLLECTBNAOLNMMN XO3ANCTBEHHYHO
aeatenbHocTb Ha obbekTax |, Il n Il kateropun. MNnadmposaHme MN3K ocywecTBnseTcs B
dopme nporpammbl.

Pesynbtatel [OK cnyxaTt topuanyeckmm nuuam WM MHAUBUAOYaNbHbLIM
npeanpyHMMaTensam  OCHOBaHMEM  ANA  NMaHMPOBaHWS  UX  NPUPOSOOXPaHHON
AeATenbHOCTU, UCNOSMb3YKTCA AN pacyeTa CyMM nfaTbl 3a HeraTUBHOe BO34eNCTBME Ha
OoKpyXatLyo cpeay n opMUpoOBaHNA roCygapCTBEHHOW CTaTUCTUYECKOM N OTpacneBomn
OTYETHOCTW.

Heobxoanmo oTMETUTb, YTO HA MOMEHT (POPMMPOBaAHMS HACTOSILLLErO CrpaBOYHMKA
HOT HopmaTtmBHas 6asa, kacatowasca TpeboBaHUn K opraHM3aumm, ob6bLemMy, MeToaukam
ocywecTtBneHunsa MNM3K, B Heobxoaumom obbeme He paspaboTaHa M orpaHMyeHa TOSbKO
TpeboBaHnamn [66]. B cBA3M € 9TMM peanusaumss HOPMaTUBHbLIX TpeboBaHW no
ocyulectneHuto NOK Ha obbekTax KTOY B pasnuyHbix permoHax Poccunckon ®epeparmm
cyllecTBeHHO pasnuyaeTcs. CogepxaHue n metoabl ocyiecteneHuns N3OK Ha KOHKPeTHbIX
KT3Y onpegensawTcs TpeboBaHNAMHN AEenCTBYIOLLEro npUPOJ0OXpPaHHOro
3aKkoHoAaTeNnbCTBa M WX MHTeprpeTaunen pernoHaribHbIMM HaA30pPHbIMW OpraHamu, a
TakKe BO MHOrOM — HOPMaTMBHOM Ba3on 1 TpaguumsiMn, 3anoXeHHbIMN eLLe B COBETCKUE
BpemMeHa v B nepuod ynpaeneHus «b6onbwon aHepretukony PAO «ES3C Poccum»
(1992-2008 roabl).

B obwem cny4dae, B pamkax MNIK Ha KTOY ocywecTBnseTCca KOHTPONb CneayoLwmx
HOPMaTMBHbIX TPeOOBaHUIN K BO3AENCTBUAM Ha OKPYXKaloLLyO cpeay:

1) HopmaTuBOB NpeaenbLHO gonyctumMblx Bbibpocos ([10B) 3B B atmocdepy (T/roa n
r/c), yCTaHOBMEHHbIX paspeLleHnamMn Ha BbIGPOCHI;

2) TEexXHONOorM4ecknx HOPMaTMBOB BbIOPOCOB OT KPYMHbIX TOMAMBOCXKUIraloLWmMX
YCTaHOBOK;
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3) TpeboBaHUn K 3PAPEKTUBHOCTM ra3004NCTHbIX ycTaHoBOK (FOY) n cobnogeHuto
npaBun UX aKCniyaTaumm;

4) TEXHUYECKNX HOPMATUBOB BbIOPOCOB NepenBMKHbIMU UCTOYHMKAMU BblIOPOCOB:
aBTOTPAHCMOPTHLIMMA  CPeACTBaMK,  TpakTopamuM U CaMOXOAHbIMW  MalUMHaMMK;
MaHeBpPOBbLIMM TEMNSIOBO3aMM, NyTEBOW TEXHUKOW, BOOHBIM TPAHCMNOPTOM;

5) TpeboBaHMn 4OroBOPOB BOAOMNOSIL30BaHUA Mo obbemMam BoAdbl, 3abupaemon n3
BOAHbIX 06bEKTOB, TpeboBaHWU K UCMOSIb30BaHUID UX aKkBaTOpuMK, BOOOOXPAHHbIX 30H U
NPUBPEXHBIX NOSIOC;

6) TpeboBaHun paspellieHui Ha cbpoc 3B B OKpyXaloLly cpeny M peLleHun
MCNONMHUTENbHBIX  OpPraHoB  rOCYAapCTBEHHOM BMAacTM UM OpraHoB  MECTHOrO
camoynpasneHns o NpeaocTaBneHnn BOAHbIX 00bEKTOB B NONb30BaHWe Ans uenen cbpoca
CTOYHbIX BOA M CTPOUTENBCTBA MTMAPOTEXHNYECKMUX COOPYXKEHUN;

7) KOHTPOSb BO34ENCTBUI Ha NOYBbI;

8) npaBun 1 orpaHMyeHni No obpaLleHnto ¢ 0TXo4amMu;

9) TpeboBaHUM kK 0OBbEKTaM pasmMeLLeHnsi OTXOO0B;

10) orpaHu4eHnn no U3NYECKMM BO3LENCTBUAMM Ha OKpyXalLly cpeny
(3nekTpomMarHMTHOE n3ny4yeHue, LWym).

B panbHenwem B gaHHOM pasgene onucaHbl 0ObIYHO MpUMEHsieMble MeTOoAbl
ocyulecTteneHus NOK no kaxxgomy M3 ykasaHHbIX HanpasBreHu.

9.1 KoHTponb HopmaTtusoB B

Llenamn koHTponsi BbIOPOCOB SBNAETCA MpoBepka cobniogeHns HOpMaTUBOB
npegenbHO 4OMYCTUMbIX BbIOPOCOB CTaUMOHAPHBIMU UCTOYHMKAMW U NOMyYeHNEe NCXOOHbIX
AaHHbIX AONf1S rocyAapCTBEHHOMW CTaTUCTUYECKOW OTYETHOCTUM W pacyeToB nnaThl 3a
HeraTMBHOE BO34ENCTBME Ha OKPYXKatoLLyHo cpeny.

MnaH-rpadumk KoHTpons cobniogeHus MOB paspabaTtbiBaeTcs, cornacoBbIBaeTCs C
rocyfapCTBEHHbIMM HaA30PHbIMW OpraHaMu U B HacTosillee Bpemsl, Kak npasBurno,
yTBepXxgaeTtcs B cocTaBe npoekra HopmaTtmeos NOB. B gansHenwem nnaHnpoBaHue aTomn
aeaTenbHoOCcTM OygeT ocywecTBnaTbea B nporpammax M3K. epeyeHb HOpMUpyEMbIX
BELEeCTB, MeTOAbl U NEPUOANYHOCTb KOHTPOIS ONpeaenstnTcs Ha OCHOBaHUKU TpeboBaHui
cnenyoLwmnx MeToanYeCcKNX JOKYMEHTOB:

— [lpaBuna opraHmsaumm KoHTpons BblGpocoB B atmocdepy Ha TOC u B
koTenbHbIX. P[0 153-34.0-02.306-98, CO 34.02.306-98 [67];

— MeToguka onpegeneHnsa BanoBbiX BbIOPOCOB 3arpA3HAKOLWMUX BeELEeCTB B
aTMocdepy OT KoTenbHbIX ycTaHoBok TAC. P[] 34.02.305-98, CO 34.02.305-98 [68];

— OpraHusaumsa KOHTPOIS ra3oBoro coctaBa NPOAYKTOB CrOpaHus CTauMOHaPHbIX
napoBbIX U BogorpenHbix kotnos. CO 34.02.320-2003 [69].

KoHTponto nognexat BblIGpOChbl TOMbKO OT HOPMUPYEMbIX UCTOYHMKOB BbiOPOCOB
3arps3HAILWMX BELLECTB, NpuBeAEHHbIX B Tabnuue 9.1.
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Tabnuua 9.1 — llepedyeHb HOPMUPYEMBIX U KOHTPONMPYEMbIX UCTOYHUKOB BbIOPOCOB B
aTMmocdepy n 3arpasHsaowmnx BewecTts Ha TAC M KOTenbHbIX

TexHonornyeckme
raszoobp
npouecchl — NcTOYHMKN 3B TBEPAOE | KMAKOEe a3HOe
NCTOYHMKN BbIOpOCOB TONMMBO | TOMMMBO
BblaeneHus 3B Tonnneo
MapoBble n [biMoBble 3ona + - -
BOAOrperiHble Tpybbl TBEpLoro
KoTnbl, ['TY Tonnuea
MapoBble u [biIMOBbIe Oxkecunapl + + -
BOJOrperHble TpyGbl cepsbl (B
kKotnbl, [ TY nepecyeTe
Ha gnokcung,
cepbl)
MapoBble u [lbiIMoBbIe [Onokeng + + +
BOAOrperiHble Tpy6bl asoTa
kotnbl, ['TY
MapoBble n AbimoBbie Okcupa asoTa + + +
BOOOrpenHble TpyO6bI
KoTnbl, ['TY
MapoBble u AbiMoBble Okeunp, + + +
BOJOrperHble Tpy6bI yrnepoga
kotnbl, [TY
MapoBble u [biMoBble Ma3syTHas - + -
BOOOrperHbie TpyOGbl 3ona (B
KoTnbl, I'TY nepecyete
Ha BaHaaumn)
[MapoBble KOTMbI [bimMoBble Caxa - + -
naponpounssoguTen TpyGbl
bHOCTbLIO MeHee 30
T/
[MapoBble KOTbI AbimoBble BeHs(a)nupe + + -
naponpoussoguTen TpyGbl H
bHOCTbIO MeHee 30
T/
[MepeBanka Cknagpl yrns Mbinb yrns + - -
TonnMBa Ha (HeopraHusoBaH
YrONnbHbIX CKNagax | Hble UCTOYHUKM)
MNepeBanka Yanbl Mbinb (30na + - -
30/10LW1aKoB Ha nepeBarnku TBEpLoro
3onowiakooTBanax 30510LUNAKoB TOonnmBea)
(HeopraHusoBaH
Hbl€ NUCTOYHUKMN)
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Kpome TOro, npu npMeHeHUn TEXHOMOIMNN, CBA3AHHbIX C BBEAEHMEM B ObIMOBbLIE
rasbl XMMWYECKMX peareHToB, B HEKOTOPbIX Cry4vasx MNPUMEHSIOT LOMNOSTHUTENbHbIN
KOHTPOSb BbIOPOCOB 3TUX peareHTOB Mnv NPOAYKTOB MX pearnpoBaHUsi C KOMMNOHEHTaMM
ObIMOBbIX ra30B.

B pamkax N3OK onpegenstotca BbIOpOChl: MakcumMarnbHble (cpegHune 3a 20 MuH) B
rpaMmmax B CEKyHOY M CYMMapHbIe 3a rof B TOHHaX.

Ha TOC npumeHsaTca cnegylwme MeToabl KOHTPONSA: MHCTPYMEHTalbHbIN
HenpepbIBHbIN, MHCTPYMEHTAasbHbIA NEPUOANYECKUNA, PACHETHBLIN.

NHCTpyMeHTanbHbIM HENpepbIBHbLIN KOHTPOMb NpuMeHseTca no oueHke Ha 20-25%
TOC. OHeprobnoku, BBOAMMbLIE B TMOCNeAHEE BPEMS, Kak NpaBuO, OCHaWakTcA
npnbopamn HenpepbIBHOrO KOHTPONSA. OHeprobnokn Ha 6ase naporasoBoW TEXHOMOrmMu
OCHaleHbl npubopamn  HEenpepbiBHOTO  KOHTPOMsS  MPakTUY4EeCKM MOMHOCTbIO, 3a
NCKITIOYEHMEM YCTAHOBOK C YCTAHOBJIEHHOW 31EKTPUYECKON MOLLHOCTBIO MeHee 25 MBT.

Ha TOC Ha 6ase napocunoBbiX YCTaHOBOK YPOBEHb OCHalleHusi npubopamu
HenpepbIBHOIO KOHTPONSA CYLLLECTBEHHO HMXE, 0COBEHHO yromnbHbIX TOC.

B HacTosiwee Bpemsi Ha 9Hepretudeckux kotnax T3L MAO «MocaHepro» wu
HekoTopbIx Apyrux TOC pgencteyeTr okono 200 cCOBpPEMEHHbIX ras3oaHanUTUYecKux
KOMMMEKCOB OS5 KOHTPONSA M yvyeTa BpeaHbiX BbIOPOCOB, OCYLLECTBAIOWMNX cnegyoume
YHKUMM:

—  HEenpepbIBHOE U3MEPEHME KOHLEHTPaAUNN 3arpsa3HAOLLMX BELLECTB B NPOoayKTax
cropaHus nNpu CxmraHum razaoobpasHoro, XXMAKOro Unm TBepaoro Tonnmea Ha TAL;

— HenpepbIiBHOE onpeeneHne o6bEMHOro pacxoaa AbIMOBbIX ra3oB NPAMbIM UK
KOCBEHHbIM METOLOM,;

—  HENpepbIBHbIA KOHTPOSb YAenbHbIX BbIOPOCOB 3arpsA3HAOLLMX BELLECTB;

— onpegeneHne BanoBblX BbIBPOCOB B aTtMocepy 3arpasHaowmnx sewects (NO,
NOx, CO, SO2) r/c, B COOTBETCTBUN C YTBEPXAEHHBbIMM MeETOAMKAMW W cTaHdapTamu
opraHusauun, no pesynbtataM MHCTPYMEHTAarbHbIX U3MEPEHUN;

— onpegeneHune BanoBbiX BbiIOpocoB B aTMocdepy okemaos cepbl SOz r/c n gpyrmx
9KONOrMYecKknUx Mokasatenen, B COOTBETCTBUM C YTBEPXAEHHbIMW METOAMKaMU U
cTaHgapTaMun opraHu3aummn, pacyeTHbIMM MeTo4aMu;

—  OLEHKY AOCTOBEPHOCTU MHpOPpMaLMK, NOCTYNatoLWen OT CPeaCcTB USMEPEHUM;

ocpeAHeHEe MIHOBEHHbIX 3HAYEHUN;

— onpeeneHne MaccoBOro Bbibpoca BpeAHbIX BELLECTB C HapacTatoLWmMM UTOroM
(20 MuH.,14ac, cyTku, mecsu, roq);

—  OLEHKY COOTBETCTBUSA MAcCOBOro Bblibpoca HOpMaTUBHBIM AOKYMEHTaM;

— XpaHeHue MU3MepUTENbHOM WH(OPMaUUM B TEYEeHWe KaneHgapHoro roga u
BO3MOXHOCTb nepefayn MHgopmMaumm B pexmme peanbHOro BPEMEHW Ha KOMMbHOTEPbI
APM «B3konor» TOU n gpyrnm nonb3oBartensw;

— oTobpaxeHne WHpopMauMm Ha AUCNIIee KOMMbTEpA B YMCIIOBOM W
rpacomyeckom Buae;

—  BbIBOA MHGOpMaumm No BbIbpocam Ha nevaTtb U Ha BHELUHWE YCTPONCTBA;

— nepepady WHgopMaumm O Bblbpocax B pearlbHOM BPEMEHW ornepartopy U
HaA30pHbBIM OpraHam;

— onpegenenune Kl kotna no npsmomMy n obpatHomy 6anaHcy;
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— conoctaBneHne (aKTUY4eCKMX 3HaYeHWn BbIOPOCOB C TEXHONOrMYECKUMU
HOpMaMMu, YCTAHOBMEHHbIMW [ONsi OaHHOW 3SHEepreTUYecKoW YCTaHOBKW, C Bbloaden
npeaynpexneHnn,

—  KOHTPOnNb Hag paboTon razoo4ncTHOro o6opyaoBaHuUS.

OnucaHHble MeToAbl U MPUMEPbLI PaCYETHOIO, UHCTPYMEHTANbHOIO U HEMPEPbLIBHOMO
KOHTPONSI 9KONOrMYecknx nokasartenen AesaTenbHOCTM No oxpaHe aTtMmocdepbl OTHOCATCA
kK HOT (cm. Tabnvuy 9.3).

[MepMoanYHOCTb  MHCTPYMEHTANbHOrO KOHTPONS  Onpedensetcsd Ha OCHOBe
KaTeropum MCTOYHUKa BbIBpOCOB. KaTeropupoBaHue UCTOYHUKOB MO MHCTPYMEHTarbHOMY
KOHTPOJSIHO BbIOPOCOB yCTaHABNMBaETCS AS1S KaXXA0ro 3arpssHsioLwero sewecrsa (tabnuua
9.2) B 3aBucuMocTn ot napameTtpoB ® n Q, onpeagensemblx No opMynam:

M 100
H«IIOE 100-1v .
100
2= 00—

roe M — makcmmanbHbIn BbIGPOC 3arpsi3HAOLLErO BELLECTBA N3 UCTOYHUKA, T/C;

H — BbicOTa UCTOYHKMKA BbIOpOCa, M;

MNOK — npegenbHO AonycTMMas KOHLEHTpaLUusa 3arpsasHaoLLEro BelecTsa, Mr/m3;

—  3EKTUBHOCTb ra3004nCTKU, %;

— q — MpM3eMHas KOHLUEHTpaUus 3arpsisHstoLLero Belectsa Ha rpaHuue C33 unum
Gnvxkanwen xunon 3actponku, eq. NAK.

Tabnmua 9.2 — KaTeropupoBaHMe WCTOYHWKOB BbIOPOCOB NO NEPUOANYHOCTM
WHCTPYMEHTaNIbHOro KOHTPOIS
KaTteropus YactoTa OpgHoBpeMeHHOe ycnosue napaMmeTpoB™
NCTOYHMKA KOHTpPOSISA ) Q
Bblbpoca Bblbpoca
| 1 pas B kBapTan >0,01 >0,5
>0,1 >5
1 2 pasa B rog >0,001 <0,5
>0,01 <0,5
[l 1 pas B roa >0,001 <0,5
>0,01 <0,5
A 1 pa3B 5 ner <0,001 <0,5
<0,01 <0,5
Mpumeyanne —* [na nctoyHuka |l kateropmm AONOMHUTENBHOE YCNOBUE — Hanmnyne paspabdoTaHHbIX
MEPONPUSTUA MO COKpaLLLEHUIO BbIOpOCa 3arpA3HsAoLLEro BeLwecTsa.
MpumevaHne. [N KaXxxaon N3 KaTeropym UCTOYHKKA NepBas CTpoka 3HaveHu napameTpoB ® n Q gaHa
ana H=10 m, a BTopast — H<10 m.

Onpepgenexne o6bema AbIMOBbIX Fa30B 0ObIYHO BbINOMHAETCS pacyeTHbIM METOA0M
MO pacxody TOMMMBA M COAEPXaHWUIO KMCRopoda B AbIMOBbLIX rasax Mpu YCroBuu
permcTpauum pacxofa TonnvMBa U coAepXXaHust Kucrnopoga npsiMbIMUA UMM KOCBEHHbLIMU
MeToZamMu.

Mpv neproan4eckoM MHCTPYMeEHTarIbHOM KOHTpPOTeE:
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— MakcumarsnbHble BbIOPOCHI AMOKCMAA Cepbl MNPU  HanNU4yMm CepOOYUCTHOM
YyCTaHOBKW, 305bl TBEPOOro TOMSMBA, OKCMAOB a30Ta, OKcuaa yrrnepoga onpenenstTcs
pacyeToOM C MCMNOMb30BaHMEM pe3ynbTaToOB MMAaHOBbIX WHCTPYMEHTaNbHbIX M3MEPEHUI
coepXXaHnsa 3TUX BeLeCTB B ObIMOBbIX ra3ax; Nnpu OTCYyTCTBUN CEPOOYUCTHBIX YCTAHOBOK
MakcuMaribHble BbIGPOCHI AMOKCMAA Cepbl ONpPeaendalTCA pacyeTHbIMWM MeTodaamMu Ha
OCHOBE U3MEpPEHUN pacxo4oB TONMMBA U COAEPXaHWs cepbl B TOMMMBE;

— MakcumarsbHble BbIOpPOCHI Ma3yTHOW 305bl (B MepecyeTe Ha BaHagun), Caxwu,
6eH3(a)nmpeHa 1 roqoBble BbIOPOCHI BCEX BELLECTB ONPeaAenaoTCs pacyeTHbIMM MeETO4aMu
C MCMonb30BaHMEM 3aBUCMMOCTEN COoAep>KaHNA BellecTBa B AbIMOBbIX ra3ax OT Harpysku
KoTna.

PacyeTHble MeTOObl MPUMEHATCA U3 4YUCra pPekoMeHAOBaHHbIX MwuHnpupoabl
Poccuun. [0nsa pacyetoB BblIOpOCOB OT KOTMOB McNonb3yetca MeTtoauka onpeaeneHus
BaroBbIX BbIOPOCOB 3arpsA3HAOLLMX BELWECTB B aTMOCcdepy OT KOTENbHbIX YCTaHOBOK TAOC.
PL 34.02.305-98, CO 34.02.305-98 [68]. Bbibpocbl OT HeOpraHM3oBaHHbLIX MCTOYHUKOB
(cknagpl yrns, 3010LWnakooTBaribl) KOHTPONUPYHOTCH TONbKO pacvYeTHbIMU METOAAMW.

Kpome Toro, B Hactoswee Bpemda ansg TOC HOPMUPYKOTCA M KOHTPOSMPYKOTCH
MHOIOYMCNEHHbIE MENKMe OpraHU30BaHHbIE N HEOPraHN30BaHHbIE UCTOYHMKU BbIOPOCOB:
CBapo4Hble MOCTbl, MeTanno- u agepeBoobpabaTbiBarollee CTaHoYHOe obopyaoBaHue,
€MKOCTU C HeTenpogykTaMy M mMacrnamu, aBTOCTOSAHKM, rapaxu u T.n. VIX KOHTpomnb u
HOPMMPOBAHME OCYLLECTBNAETCA pacyeTHbiMM mMeTogamu no «CO 153-34.02.317-2003.
MeToanyeckme pekoMeHZaumm Mo OLUeHKe BbIOpOCOB 3arps3HAOLWMX BeLeCcTB B
aTtmocdepy OT BCrnoMoraTesbHbIX NPON3BOACTB TEMMO3NEKTPOCTAHUNIN U KOTESNbHbIX [70].

OTcyTCcTBME B OEMCTBYHOLEM 3aKOHOOATENbCTBE HOPMATMBHbBIX OrPaHWYeHUin no
NepeyHio HOPMUPYEMbIX BELLECTB MPUBESIO K 3HAYUTESNTbHOMY M HEOBOCHOBAHHOMY POCTY
KONMyecTBa HOPMUPYEMbIX U KOHTPONMPYEMbIX BELeCcTB U COOTBETCTBYHOLIMX 3aTpar
9HepronpeanpusTuin. B coBeTckoe Bpems rocyaapcTBo KOHTponmpoBano Ha TOC He Bonee
6-Tn BpeaHbIX BELWECTB OT 2-3-X UCTOYHMKOB. B HacTosiLee Bpems Ha 0ObIYHOWM YrofibHOM
TOC HopmupyeTcsa u BKoYaeTcs B paspelleHne Ha Bbibpocbl nopsgka 110-120
nctouHmko M 50 BpeaHbix BewlecTB. Mpyn aTomMm Ha 3 UCTOYHMKA (AbIMOBblE TPyObl OT
SHepreTUYeCKMX KOTMOB) U 7 3arpAasHAoLWmnX BewecTs npmuxoamtca 99,96 % ot Bcen macchl
BbIGPOCOB. BbIGPOCHI OT OCTanbHbIX MICTOMHUKOB (CBApOYHbIE NOCTbI, CTOSAHKM TpaHCMopTa,
pesepByapbl C HedTenpoagyktamun, wMeTannoobpabartbiBatlome CTaHKA, OCHOBHbIE
BeLlecTBa — Mblflb HEOpraHuyeckas, napbl HePTENPOAYKTOB) BblbpackIBalOT B CpeaHEM Mo
0,35 1/roa. ECTb UCTOYHMKN C BbIBpOCaMMN MeHbLLIE 1 KI B FOA.

Ana TMNMYHON ra3oBOK 3NEKTPOCTAHLMN HOPMUPYHOTCS M KOHTPONUPYHOTCA nopsiaka
26-Tn UCTOYHUKOB BblbpocoB, 30-Tn 3arpsasHaowmx BewecTts. pyn 9TOM Ha 1 UCTOYHMK
(apiMoBasi Tpyba OT 3HEepreTMYeCcKMx KOTMoB) U 3 3arpsasHAOLNX BeLecTBa NpUxXoanTcs
99,99% oT BCen Macchbl paspelleHHbIX BbIbpocoB. Ha octanbHble 25 UCTOYHWMKOB U 27
3arpssHaowmx BellecTts npuxoautcs 1,8 1/rog BbiIbpocos, B cpegHeM no 72 Kr/rog,.

B cnyyae BBegeHMs pasyMHbIX OFPaAHUYEHUN MNEPEYHs HOPMUPYEMbIX U
KOHTpOSNMpyembiX ucTodHnkoB M 3B gna TOC 3atpatel Ha NpPoOU3BOLCTBEHHbIV
9KOMOrMYECKUN KOHTPOSb BbIOBPOCOB MOryT ObiTb CHMXEHbl He MeHee, yeM Ha 90 %.
CpegHue pacxogbl TOC Ha nepuoamnyecknin MHCTPYMEHTanbHbI KOHTPOSib BblOpOCOB
COCTaBNAT B HAacTosiLee BpeMs 2 MIH. py6./roga.
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9.2 KoHTtponb NOY

Ha yronbHbix TOC npuMmeHstoTcs rasooumctHble yctaHoBku ([OY) Ha yrorbHbIX
KOTNnax U acnmpauuoHHble YCTaHOBKM B NMOMELLEHUSX TOMNMBOMNOLAY U KOTENbHbIX LIEXOB.
Ha rasoBbIx 1 Ma3yTHbIX TOC NOY He npumeHstoTCS.

KoHTponb OY pernameHTupoBaH [lpaBunammn skcnayatauum yCTaHOBOK OYUCTKU
rasa, yreepxgeHHbiMm MuHxummawem CCCP 28.11.1983 [71].

B oTHoweHun koHTponsa pabotbl MOY [MpaBunamu ycTaHOBMEHbI crnegyoLlmne
TpeboBaHus:

— [OY pomxkHbl nogsepraTbCs OCMOTPY ANA OLEHKU UX TEXHUYECKOro COCTOAHUSA
He pexxe 0QHOro pasa B nosiyroame KOMMccuen, HasHadeHHO PyKOBOACTBOM NPeAnpuUsaTUS.
Mo pesynbTaTaM OCMOTpa COCTaBNSAETCA aKT U nNpu HeobxoaumMocTu paspabaTbiBaloTca
MEepOoNpPUATUS MO YCTPaHEHUIO OBHapYXXeHHbIX HeJoCTaTKoB. AKT npunaraeTcs K nacrnopTy
YCTaHOBKY,;

— YCTaHOBKM OYUCTKM rasa [OOSKHbl MOoABepraTtbCHA MpOBEpPKE Ha COOTBETCTBUE
haKkTnyeckmx napameTpoB paboTbl YCTAHOBKM MPOEKTHbIM HE pexe OAHOro pasa B rof
(ycTaHOBKM C BbICOKMM COAep>KaHMEM TOKCUYHbLIX NMpUMecen — He pexe 2-x pas B rof), a
Takke npu pabote TeXHONOrMyeckoro o6opyaoBaHnst Ha U3BMEHEHHOM pexnme bonee 3-x
MecsLUeB WM nNpu nepesBode €ro Ha HOBbIM MOCTOSIHHbIN pexum paboTbl, nocne
CTPOMTENBLCTBA, KanuTanbHOIO PEMOHTA NN PEKOHCTPYKLMN YCTAHOBKM.

Nwmetotca crtangaptbl opraHusdaumm PAO ESC Poccun, onpegensiowme Metoabl
KOHTponsa [OY B anekTposHepreTuke:

— [lonoxeHne 06 opraHmnsauumn akcnmyaTaumMm 3050yaBnmMBatoLmMx YCTaHOBOK Ha
TennoBbIx anekTpoctaHumax. P 34.27.502, CO 153-34.27.502 [72].

— TwunoBas MHCTPYKUMS NO 3Kcnnyatauuu anektpodpunbTpos. PL 34.27.504-91,
CO 153-34.27.504-91 [73].

— TwunoBasi  WHCTPYKUMS NO  3SKChAfyaTauunm  MOKPbIX  30510YfIOBUTENEN.
P 34.27.503-92, CO ot 14.04.1992 [74].

— MeTogmnka KOHTPOSMbHbLIX UCMbITAHWUIA 30510YNaBNMBaOLNX YCTAHOBOK TEMNMOBbIX
anekTpoctaHuun n kotenbHbix. CO 34.02.308-98, P 153-34.0-02.308-98 [75].

— MeTtoguka NCNbITaHUI 30510ynasnmBaroLLmnx YyCTaHOBOK TenoBbIX
anekTpocTaHumn n kotenbHbIX. CO 34.27.301-2001, P 153-34.1-27.301-2001 [76].

O6blyHOM  npaktMkon Ha TOC aBnseTca  WHCTPYMEHTanbHbiA  KOHTPOSb
appektmBHocTM TOY 2 pasa B roa: 4O M nocre peMoHTa. KOHTponb ocyliecTBnseTca
cobcTBeHHbIMU cunamu TOC nnm CTOPOHHUMU OpraHn3aLmsIMu.

KoHTponb MOY BkntovaeT B cebs:

— ucnbiTaHna npu npuemke FOY 13 pemMoHTa, Nocre PeKOHCTPYKLUUN U MOHTaXxa;

—  eXerogHyt npoBepKy aPPeKTUBHOCTU 30510ySaBAMBatoLLNX YCTAaHOBOK;

—  9KCnIlyaTauMOHHbIA  KOHTPOSb,  BKIOYAKOWMNA  eXeOHEBHbIW  OCMOTP WU
perucTpaumio nokasartenemn padotol [OY.

[MpoBepka acppekTnBHoCTN TOY NpoBoauTCS He pexe 1 pasa B rog. Ecnu B TeyeHune
roga nposoaAatcs ucnbiTaHna FOY npu npuemMke u3 pemMoHTa, Nocsie PEKOHCTPYKUUN U
MOHTaxa, TO creuuansHasa nposepka aPPEKTUBHOCTU 30/10yaBNnBalOLLNX YCTAHOBOK HE
NPOBOAMUTCS.
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PesynbTaTthl ucnbiTaHnn BHOcATCA B nacnopt MOY.

[Mpremka 30M0ynoBUTENEN U3 PEMOHTA, OLIEHKA KayecTBa peMOHTa Npomn3BOAATCS
cornacHo CO 34.04.181-2003 «[MpaBuna opraHusauum TeXHUYEeCKOro obCrnyXuBaHus wm
peMoHTa 06opyaoBaHNSA, 30aHUIA U COOPYKEHUIN SNEKTPOCTaHUMn n ceTten» [77].

PeaynbTaTtbl akcnnyaTaumMoHHOro KoHTpons [OY 3aHocaTcsa B KypHan ydeTta
AedeKkToB 3050yNaBnMBaloLLEN YCTAHOBKM W XypHan ydyeTa nokasartenen paboThbl
30510ynaBnMBaloLLen yCTaHOBKN.

B xope oakcnnyataumoHHoro KoHTponss [QOY  KOHTPONMMPYKTCA  OCHOBHbIE
TEXHUYEeCcKMe napameTpbl, Xxapaktepuayrwmne paboTy 30M0ynaBnmBaloLLNX YCTAHOBOK B
3KCnslyaTaynoHHbIX YCNOBUAX:

— Ana MOKpbIX 30M0ynoBuTenen — pacxod M [JaBrieHve opollarwen BoAbl,
TemnepaTtypa rasoB nocrie 305f0ynoBUTENeEN, rMapaBnMyeckoe ConpoTUBIIEHME ra3oBOro
TpakTa;

—  Ansa aneKkTpousibTPOB — HaNpPSXXeHUe N TOK Ha CTOPOHE BbICOKOrO HarnpsiXeHus,
Temnepatypa yxogsLwmx ra3os.

He pexe, 4em oaunH pa3 B CMEHY 3KCnyaTaunoHHbIA NepcoHan Npon3sBoamnT OCMOTP
MOy, a Takke 3onoygansiowmnx YCTPOMUCTB AN BbISABNEHUS HeEWCNpaBHOCTEN U
OTKITHOYEHUN.

MpeacrtaBnsaeTca, 4TO BKNOYeHMe KOHTponsa addektnsHoctn FOY B coctaB MOK
ABNSeTCA N3bbITOYHBbIM U HeuernecoobpasHbiM Mo cneaywnM NpUYnHaMm:

a) apdektmBHocTb MOY saBRNsSETCA OOHMM M3 BaXHbIX, HO HE €AWHCTBEHHbIM
drakTopOM, BANSIOLLMM HA HOPMUPYEMBbIE NokasaTenun Beldbpocos (r/c, T/rog). Ha MOLWHOCTb
BbIOpPOCOB OKasbIiBalOT BIMSHME SHEProadddeKkTUBOCTb 0BO0OpPYAOBaHUSA, KayeCTBEHHbIE
nokasatenu TonnmBea, pexmnmbl paboTbl 06opyaoBaHUa U MHoroe apyroe. B cBs3u ¢ aTum
HEMOHATHO, C KaKoW LieNnblo OpraHM3yeTcsl KOHTPOSb UMEHHO addekTnBHocTn MOY, ecnu
9TOT nokasaTtesnb OAHO3HAYHO He onpeaensieT maccy BbIGpOCOB;

6) nokasatenb adpdekTmBHoCcTM TOY nNpakTU4ECKM HEBO3MOXHO HOpPMUPOBaTb. TO
€CTb HEBO3MOXHO YCTAHOBUTb 3Ha4YeHne 3(pPeKTUBHOCTU, C KOTOPbIM MOXHO CpaBHUBATb
drakTnyeckyro adpdPeKTUBHOCTb. [poeKkTHble 3HavyeHns adPdPEKTUBHOCTN, KOTOpbIE cenyac
MPUHATLI B KayecTBe HOpMaTuMBa, COOTBETCTBYIOT WAeanbHbIM MPOEKTHbIM YCOBUSM,
HeOJOCTWXXMMbIM B TeyeHne Bcero BpemeHu pabotel [OY. B npouecce akcnnyatauuun B
MEXPEMOHTHble nepuoabl 3ddekTuBHOCTL [OY NOCTENEHHO CHMXaeTcsa B CUny
€CTEeCTBEHHbIX MpOUEecCoB UX 3arpsa3HeHusi, wu3sHoca. B pesynbTate onpoca
SHepronpeanpusatui 3a nepuog 2011-2015 rr. nonyyeHsl cBegeHUs, YTo exerogHo ans 30-
40% QY yronbHbix TOC cpegHerogoBasi aPMEKTUBHOCTL Oblfia HUMXKE NPOEKTHbIX
3Ha4YeHUN;

B) uamepeHue adpdektmeHocTn FOY — pocrtaTtovyHO 3aTpaTHOE MepornpusiTue.
ExerogHble 3aTtpaTtbl Ha KOHTposib [OY yronbHbix TAOC cocTaBnsawT OT OO4HOro OO0
HECKONbKMNX MUSIITMOHOB pyobnen.

N3mepeHune akcnnyataunoHHon adpdpektnaHocTn TOY onpaBaaHHO TOMbKO B Criyyae
NPYMEHEHNS pacyeTHbIX MeTo4O0B onpeaeneHns BbIBpoCoB TBEPAbIX YacTUL, U OKCUOOB
cepbl npy Hanuuumn FOY. B aTom cniydae 1 pas B rog namepsietcs adpdpektnsHocTtb NOY, Ha
OCHOBaHUN W3MEPEHHOM BENUYMHBbI EeXEeMEeCSYHO onpefensieTca 9SKcnnyaTtaunoHHas
3(PPEeKTNBHOCTL C y4eTOM IKcnyaTauMoHHbIX AaHHbIX ([MpaBuna opraHmM3aumm KOHTPONs
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BblGpocoB B atMocdepy Ha TAC u B koTenbHbiX. PO 153-34.0-02.306-98, CO 34.02.306-
98) [67].

9.3 KoHTponb cobnogeHns TeXxHUM4eCKuX HOpMaTUMBOB BbIOpocCOB
nepeaBUXHbLIMU UCTOYHUKaAMUN

KoHTponb cobnogeHus nepeaBMkHbIMM UCTOYHUKAMU TEXHUYECKMX HOPMaTMBOB
BbIGPOCOB BpeAHbIX (3arpA3HAOLLMX) BELLECTB B aTMOCHEPHbIN BO3AYX perfnaMeHTMpyeTcs
n4 cr.17 denepanbHoro 3akoHa «O6 oxpaHe aTMocdepHoro Bo3gyxa» [78] u
noctaHosneHnem [lpaButensctBa Poccunckon Pepepaumm ot 06.02.2002 Ne 83 «O
NPOBEOEHUN PErYNSAPHbIX MPOBEPOK TPAHCMOPTHLIX U UHbLIX NEpeaBWMKHbIX CPeacTB Ha
COOTBETCTBUE TEXHUYECKMM HOPMATMBaM BbIOPOCOB BpeaHbIX (3arpsi3HSOLLMX) BELLLECTB B
aTMocdepHbI Bo3ayx» [79].

KoHTponb  BbIOPOCOB  aBTOTPAHCMOPTHbIX CPEACTB  OCYLLUECTBNAETCA  npwu
NPOXOXXAEHUMN MU TEXHUYECKOrO OCMOTpA.

CBuaoeTenbCTBOM  UCMONHEHMss 00A3aHHOCTEM MO  KOHTPOS  cobntoaeHus
aBTOTPAHCMOPTHbIMM  CPeACTBaMU TEXHUYECKMX HOPMATUBOB BbIOPOCOB BpedHbIX
(3arpssHALWMX) BeLeCcTB B aTMOCKEpPHbIN BO3AyX SBNAETCA Hanuyme Onsi KaXkaoro us
SKCNIyaTUpyeMbIX CPEACTB AENCTBYHOLWEro (HEMPOCPOYEHHOr0) TEXHUYECKOro TarioHa
(TanoHa TeXHN4YeCcKoro ocmoTpa).

KOHTpPONb 9KOMNMOMMYECKMX XapaKTEPUCTMK TPaKTOPOB W CaMOXOAHbIX MalUWH
OCYyLLECTBMAETCA B COOTBETCTBUM C «[lpaBunamm npoBeaeHuUsi TEXHUYECKOro OCMOTpa
CaMOXOOHbIX MalWH W OPYyruX BUOOB TEXHWUKW, 3aperucTpupoBaHHbIX OpraHamu,
OCYLLECTBMNALWMMN TOCYAAPCTBEHHbIN HAQ30p 3a WX TEXHUYECKMM COCTOSIHUEMY,
yTBEpXOAEHHbIMX  nocTaHoBneHnem [lpasButenbctBa Poccuiickon ®depepaumm  OT
13.11.2013 Ne 1013 [80]. KoHTponb cobntogeHnsa Tpaktopamm U cCaMoxXogHbIMU MalLMHaMM
TEXHUYECKMX HOPMATMBOB BbIOPOCOB BPeAHbIX (3arpsi3HAOLLMX) BELLECTB B aTMOCHEPHbLIN
BO34yX OCYLLUECTBMSETCA OpraHaMmy roCydapCTBEHHOrO HaAas3opa 3a TEeXHUYECKUM
COCTOSIHMEM CaMOXOHbIX MaLUWH U ApYyrMx BUOOB TEXHUKKN B Poccuinckon denepaumm npm
OCYLLIECTBMNEHNN Haa3opa 3a TEXHWYECKUMM COCTOSIHUEM M BO BpPEMSI FOCy4apCTBEHHOMO
TEXHUYECKOro OCMOTPA 3TUX BUOOB TEXHUKN. YPOBEHb AbIMHOCTM OTpaboTaBLUNX ra3oB ANs
TPaKTOPOB, CAMOXOAHbLIX AOPOXHO-CTPOUTESbHBIX U MHbIX CAMOXOAHbIX MaLLVH C ON3eNsaMu
pormkeH cootBeTcTBoBaTh [OCT P 17.2.2.02 [81]. CogeprkaHue 3arpssHsoLWLmMX BELLLECTB B
oTpaboTaBWMX raszax MawuH ¢ G6eH3MHOBbIMM ABUraTtensMnm AOSMKHO COOTBETCTBOBATb
TpeboBaHUAM, NPeayCMOTPEHHLIM N3rOTOBUTENEM.

TexHn4yeckne HopMmaTmBbl BbIOPOCOB M NEPUOONYHOCTL X KOHTPOMS A5l TENNIOBO30B
yctaHoBneHol TOCT P 50953-2008 «Bbibpocbl BpegHbiX BELLECTB M AbIMHOCTb
oTpaboTaBLUMX ra3oB MaructpasnbHbiX U MaHEBPOBbIX TEMfoBO30B. Hopmbl 1 meToapl
onpeaenenus» [82]. KoHTponupylTca HopmaTMBbl BbIOPOCOB OKCMAOB a30Ta, oKcmaa
yrnepoga, yrneBogopoaoB, a Takke AbIMHOCTU OTXOLSALLNX ra3oB.

CBnoeTenbCTBOM  UCMONHEHUSA  00S3aHHOCTEM MO  KOHTPOSio  cobntogeHust
HOPMaTMBOB BbLIOPOCOB BpEAHbIX (3arps3HAIOLMX) BELLECTB B aTMOCHEPHbLIN BO34yX
ABMSAETCA HanNuumne s Kaxaoro U3 aKcniyaTmpyemblix CPeacTB NPOTOKOSOB UCTbITAHUMN.
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9.4 KoHTpONbL BOAONONMbL30BaHUA

M3K 3a Bogononb3oBaHnem Ha TOC gormkeH obecnevynBaTh:

— cuctemaTtmyeckue gaHHble 06 obbemax 3abupaemon Boabl (MOBEPXHOCTHOWN,
apTe3naHcKon, BOOONPOBOAHOM) 1 OLIEHKY UX COOTBETCTBUS YCTAaHOBIEHHOMY
nnmuTy 3abopa (M3bATUSA) BOAHbBIX PECYPCOB;

— cucTemaTtudeckmne aaHHble 06 o6bemMax NCcnonb3yemMon n BO3BpaTHOW BOAbI;

— OUEHKy cocCTaBa W CBOWCTB WCXOOHbIX BOA B MecTax COBOCTBEHHbIX
BOA03abopoB, (OHOBbLIX W KOHTPOSIbHbIX CTBOpax BOAHbIX OOBLEKTOB,
NPUHMMAIOLLNX CTOYHbIE BOAbI;

— OLEHKY CoCTaBa M CBOWCTB CTOYHbIX BOA Y COOTBETCTBUS UX YCTAHOBMEHHbLIM
HopmaTmBam HOC 1 goroBopoB BOAOOTBEAEHUS;

— MCXOAHble AaHHble Ans popMmupoBaHus oT4eTHOCTM TAC NO YyCTaHOBMEHHbIM
dopmam.

KoHTponb Bogononb3oBaHuss Ha TOC opraHusyeTcs B COOTBETCTBUM C
TpeboBaHNAMM:

— BopgHoro kogekca Poccuinckon ®egepauum [93]

—  [Tpwukasa MuHnpupoabl Poccum o1 08.07.2009 Ne 205; O6 yTBEpKOEHUN NOopsaaKa
BeAeHUst COOCTBEHHMKaMM BOAHbLIX OOBHLEKTOB M BOAOMONb30BaTensiMn yyeTa obbema
3abopa (M3bsATUS) BOOHbIX PECYPCOB U3 BOAHbLIX 00BbEKTOB M 06bema cbpoca CTOYHbIX BOA
n (MNn) OpeHaxHbIX BOA, UX Kavectsa [83]

— [Mpwnkasa MuHnpupogbl Poccun ot 06.02.2008 r. Ne 30 «O6 yTBepxaeHun gopm
M nopsiaka npeactaBfeHus CBeAEHWW, MOMyYeHHbIX B pesynbTate HabnogeHun 3a
BOAHbIMU 0O6bEKTaMK, 3aMHTEPECOBaHHbIMIN heaepanbHbiMU OpraHaMm UCNOSTHUTENbHOM
BnacTn, COBCTBEHHUKAMMN BOAHbIX OOBEKTOB N BOAOMNOMNb30BaTENAMMY [94]

— CornacoBaHHbIX M YTBEPXOEHHbIX B YCTaHOBMEHHOM nopsake HopmaTtveos
aonyctnmbix copocos [95],

9.5 KoHTponb 06 beMOB BOAONOSIb30BaHUSA

N3mepeHne pacxoaoB BOAbI MPOU3BOAMTCS B NYHKTAX y4eTa Ha KakaoM Bogo3abope
N BbINyCKE CTOYHbIX BOA, a Takke B cuctemax obOpOTHOro BOAOCHAGXKEHUS U TOYKax
nepenayuv Bogbl ApYrMM opraHnu3aumsim.

Beibop BOgouamepuTenbHbiX NpUOOPOB U YCTPOMCTB  Ornpedensietcad  ux
Ha3Ha4YeHneM, BENUYMHON U3MEPSEMbIX pPacxXxogoB BOAbl, MPOU3BOAUTESNTbLHOCTLIO
BOA03abOpPHbIX M BOAOCOPOCHBLIX COOpYXeHu. BogonameputenbHble npubopbl JOMKHbI
ObITb BHECEHbI B [[0CygapCTBEHHbIV peecTp CpeacTB namepeHui. [96]

B ocHoBHOM o06bembl Bofbl, 3abupaeMon U3 NPUPOAHLIX WUCTOYHUKOB WU OT
CTOPOHHUX OpraHn3auuMi, OTBOAUMbBIX CTOYHbIX BO4 W3MEPATCA  HenpepbiBHO.
WMckntoyeHne cocTtaBnsioT ob6bembl BOAbl, UCMOMb3yeMble MNPAMOTOYHbIMU CUCTEMaMKU
OXNaXOeHus, UMPKYyNsauUMOHHOW BoAbl B OOOPOTHbIX CUCTEMAxX OXNaXOeHus U
rmgposonoyganeHvs. 9T 0bbeMbl COCTaBMAKT LECATKM W COTHU ThICAY KyOuyeckmx
METPOB B 4ac, KaK npaBurio, TPaHCNOPTUPYKOTCA MO OTKPbITbIM KaHanam, 4To genaeTt ux
namepenne npobnemMatMyHbiM Kak B 4actu obecneyeHnss HeobxoguMMowm TOYHOCTU
N3MEPEHNn, TaK M C TOYKU 3PEHUA CTOMMOCTU CpeAcTB usMmepeHus. [loaTomy no
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COrnacoBaHUIO C COOTBETCTBYWOLUMM TeppuTopuanbHbiM  opraHom  ®PegepanbHOro
areHTCTBa BOOHbIX PECYpPCOB B Cry4ae OTCYTCTBUS TEXHUYECKON BO3MOXHOCTU YCTAHOBKM
cpeactB  uamepeHun obbem 3abpaHHoM BoAbl (cOpacbiBaeMbIX CTOYHbLIX BOf)
onpegenseTcs ucxogsa U3 BpemMeHu paboTbl U NPON3BOAUTENBHOCTM TEXHUYECKUX CPeacTB
(HacocHoro obopygoBaHusi), HOpM BogonoTpebneHna (BoAOOTBEAEHUS) NN C MOMOLLIO
apyrux metogos [83]

9.6 KoHTponb KkauyecTtBa BoA

KOHTpONb CTOYHbIX BOA, OTBOAUMBLIX B BOAHbIN OOBLEKT WAN  CTOPOHHUM
opraHusauusam (B TOM 4Yucre B LiEHTpPanM3oBaHHbIE CUCTEMbl BOAOOTBEAEHMS), OOSDKEH
obecneunBatb [OOCTOBEPHYIO WHopmauuio o6 wmx konmyectBe u kadectBe. O6bem
KOHTPONSI CTOYHbIX BOA, OTBOAUMbIX CTOPOHHMM OpraHuM3auusaM 48 UCnosib30BaHMsA Mnu
OYUCTKN, onpeaensaeTcs ABYXCTOPOHHUMM 4OroBOpamMMm.

Mpy NOBTOPHOM WCMNOSIb30BaAHUM CTOYHbLIX Bog Ha TAC 00bEM MX KOHTpPONs
onpegenseTcs BHyTPEHHUMWN NHCTPYKUUAMM SHEPronpeanpuaTuin.

Mo  xapaktepy, WCTOYMHWKY  3arpsi3HEHUA W Ka4YeCTBEHHOMY  COCTaBy
NPOM3BOACTBEHHbIE CTOYHble Boabl TAC, KOTOpble MOryT OTBOAMTbLCA 6e3 unu nocne
OYUCTKM B OKPYXalOLWy cpeny WM LeHTpanu3oBaHHble CUCTEMbl BOAOOTBEAEHMS,
AenATcsa Ha creayolme BUabl:

— CTOYHble BOAbl MPSIMOTOYHbIX U OBOPOTHBLIX CUCTEM OXIaXAEHUS OCHOBHOIO U
BCMOMOraTefnibHOro TexHonorm4eckoro obopyaosaHust (KOHAEHCaATOPOB, ra3ooxnaanTenen,
mMacnooxnagurenen TypouH, TAroqyTbeBbIX MaLUWH, HACOCOB U Ap.);

—  CTOYHble BOAblI BOAONOArOTOBUTENbHbBIX YCTAaHOBOK,;

— CTOYHble BOAbl, cofepxalwme HedTenpoaykTbl (OT XO3SMCTB XWOKUX TOMMUB,
Macroxo3ancTB, APEeHaXHble BOAbl MPOM3BOACTBEHHbLIX MOMELLEHUI, B KOTOPbIX XPaHATCA
NN NPUMEHSAOTCA HEPTENPOLYKTbI);

—  CTOYHble BOAbl CUCTEM MMOPO30SI0yAaNEHNS;

— TMNOBEPXHOCTHbIN CTOK C TEppuUTOpMM MPOMMMOWAAKA (KPOBNU 34aHUA W
COOpPYXeHnn, acdanbTobeTOHHbIE NOKPbLITUSA U FTPYHTOBbLIE JOPOTH),

— [peHaxHble BOAbl MNOA3EMHbIX COOPYXEHWN, CUCTEM MOHWKEHUS YPOBHS
FPYHTOBbIX BOZ,

— CTOYHble BOAblI CUCTEM TOMnMBOMogayYn W nbinenogaenenHna Ha T3C,
paboTaroLmx Ha TBEpPLOM TOMMMBE;

—  CTOYHble BOAbl OT KOHCEPBALMN N XMMUYECKNX O4YUCTOK 0O0pyaoBaHuS;

— 0OMbIBOYHbIE BOAbI pereHepaTMBHbIX Bosayxonogorpesatenen (PBl1) un
KOHBEKTUBHbIX NOBEPXHOCTEN HarpeBa KoTnoB (KMNH), paboTatowmux Ha XMAKOM TOMMMBE;

XO0391MCTBEHHO-ObITOBbIE CTOYHbIE BOAbI LOMKHbBI HAaNpaBnATbCs Ha Gronornyeckyto
ounctky (cm. UTC 10-2015 [97]) n B maHHOM cnpaBoyHuke HOT He paccmaTtpuBatoTcs.
KauectBo Boabl, nepegasaemon B LICB, HopmupyeTcs cornacHo [lMpunoxeHutio Ne 5 k
MoctaHoBneHuto MNMpasutensctea P® o1 29 nonga 2013 r. Ne 644 [98]. O160p npob aTnx BOA
N NX aHanu3 NPoBOAUTCA cornacHo [JoroBopy BOOOOTBEAEHUS.

CornacHo «MeToguke paspaboTkm HOpMaTUMBOB AOMycTUMoOro cbpoca BeLECTB U
MUKPOOpPraHM3MoB B BOAHble O0OBLEKTbI Ansi Bogononb3oBaTenen» [95] nepeveHb
HOPMUPYEMbIX BELLECTB AOMMKEH (DOPMUPOBATLCA HA OCHOBE UCXOAHOW MHGOpMaumm 06
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MCMONb30BaHMM BELLECTB HA KOHKPETHOM MPEeAnpuUSaTAN U aHanuM3e OaHHbIX O KayecTBe
NCXOOHOWM M CTOYHbIX BOA.

OpgHako Ha npakTuke, B pPasfU4YHbIX pPerMoHax nMnepeyHn HOPMUPYEMbBIX U
KOHTPOSIMPYEMbIX BeLlecTB, BKIHOYEHHbIX B [MOK, cywecTBeHHO pasnuyatroTcs. Tak, Ha
HEeCKONbKnx rasoBblx TAC C OOMHAKOBOM TEXHOMOrMMEN MNPOM3BOACTBA KOMNYECTBO
HOPMMPYEMbIX U KOHTPOSNIMPYEMbIX BELLLECTB, BKIOYEHHbIX B [1OK, nameHsietca ot eguHul
00 HECKONbKMX [OecATKoB. HepocTtaTouyHas pernameHtauus npasun  OOpMUpPOBaHUS
nepeyvHss nNpeaocTtaBnAeT rocygapCTBEHHbIM OpraHam, COrfacyllumMm U yTBepPXAatoLmnm
HOC, npaBo nNpou3BoSfibHO POPMUPOBATL COCTAB MEPEYHs HOPMUPYEMbIX BELLECTB AN
KOHKPETHbIX BO4OMOSIb30BaTENEN.

Tak, Hanpumep, Ha TOC He NPUMEHATCA U He MOryT oOGpa3oBbIBAaTbLCA NErko
OKUCNsieMble OpraHu4eckne BeLwecTBa, HOpMUpyeMble OObIMHO MO BGUMOXMMUYECKOMY
notpebnennto kmcnopoga (BrK), OpgHako, 3a O4YeHb pPEAKMM WCKITOYEHWEM ITOT
nokasaTtesflb BKMOYaeTCa B NepevyeHb HOPMUPYEMbIX, HECMOTPS Ha TO, YTO, MO OaHHbIM
aHanmsa UCXOOHOW N cToYHOM BoAgbl HA TOC NPOMCXOANT YMEHbLUEHNE 3TOro NokasaTens
B CTOYHOM BOAE MO CpaBHEHUIO C mcxogHonm B cpegHem Ha 33%. [lNokasatens BI1K
LenecoobpasHo NPUMEHATb AS151 KOHTPOMA OYMUCTKN XO3SMCTBEHHO-ObITOBbLIX CTOYHbIX BOL,.

CTouHble BOAbl, 3arpA3HeHHble HedTenpoaykTtamum, MNOBEPXHOCTHLIA CTOK C
TEPPUTOPUN  NPEnnpUATUS, APEHaXHble BOAbl MNOA3EMHbIX COOPYXEHWUWA, CUCTEM
BOAOMOHWXEHNSA OOSMKHbI Ucnonb3oBaTtbes B Unkne TAC nocne ouncTkmn nnu 6e3 Hee n B
coctaB [MOK He BxoasaT.

Ecnm B 0OHOM BOAOBbLINYCKE CMELUMBAKOTCS CTOYHbIE BOAbl  Pa3NUYHbBIX
TEXHOJSIOrMYECKMX CXeM, TO HOpMUpYyeTCs nokasaTtenu obwero (06beaMHEHHOr0) NoToka ¢
y4E€TOM BCEX COCTABMSAIOLLMX.

OT160op Npob cTouHbIX BOA ocywecTenseTcs cornacHo MNMHO & 12.15.1-08 [99]. Kak
npaBwunio, onpeaeneHnsa nokasaTtenen BbINOMAHAITCA Ha CUNaMn XMMUYECKnxX nabopatopum
TOC. Heobxoanmbii 06beM KOHTPONSA MO MUKPOBMONOrMYECKMM NokasaTensam, BXO4ALWUM
B HOpMaTMB AONYCTUMOro copoca MMKPOOPraHnM3MOB B BOAHbIV 06bEKT [95] BbinonHseTcS,
Kak npasuno, nabopatopuamm PocnotpebHaasopa.

MeToauku namepeHunmn, BkrntoveHHble B Peectp MNHL ®, atTectoBaHbl B COOTBETCTBUN
¢ TpeboBaHmsaMmun degepanbHoro 3akoHa ot 26.06.2008 Ne 102-93 [100] n TOCT P 8.563-
2009 [101] n gonywieHbl ANa uenen rocyaapCTBEHHOIO 3KONOrMYeCKOro KOHTPOSIS.

CTOYHbIe BOAbI CUCTEM OXJTaXaeHUsA

C6pocHble BOAbI CUCTEM OXNaXAeHUs Mo CBOEMY COCTaBy OTHOCATCS K KaTteropuu
«HOPMAaTMBHO 4YUCTbIX ©€3 O04YUCTKM» BOA M KaKOM-NMMOO O4YUCTKE He noaBeprakTcs.
Ob6bembl, cCOCTaB M CBOMCTBA CTOKOB cuUCTEM oxnaxaeHus TOC onpeaenstoTcss TUNOM
CUCTEMBI TEXBOLOCHAOXEHUA: NPAMOTOYHasi, 0B6OpoTHas C npygoM-oxnaguTenem,
obopoTHaad BogHad C uUcnapuTenbHbIMKM  FPAOUPHAMW, TUAOM U MOLLHOCTbIO
yCTaHOBJIEHHOrO 060pyAOBaHNS.

B cOpocCHbIX Bogax CUCTEM OXNaXAEHUs1 NMPSMOTOYHbIX U OBOPOTHLIX C NPYAOM-
oxnagutenem 3arpAa3HEHNs CTOYHbIX BOA HE NMPOUCXOAMT, MOCKOSMbKY A5 TaKNX CUCTEM He
NPUMEHSIOTCA Kakne-nnbo Xmmumyeckme peareHTbl. B TO ke Bpemsi BO3BpaTHbie BOAbI
MMEIOT MOBbLILWEHHYIO TemnepaTtypy MO CpaBHEHUIO C ucxogHow. Kpome Toro, npu
OXnaXxaeHun aTMMn cucteMmamm MacnoHanoIHEHHOro 06opyaoBaHNs, CTOYHbIE BOAbI MOTYT
3arpsAsHATbLCA HedTenpoagyktamu. B c€BA3M C 9TMM, B MCXOOHbIX WM CTOYHbIX BOAAxX
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NPSIMOTOYHbIX CUCTEM OXIaXAEHUss U OBOPOTHBbIX CUCTEM OXNaXAEHMS C NPyAoM-
oxnaguteneMm HeobxoAUMMO MNOCTOSIHHO KOHTpPONMpoBaTb TemnepaTtypy U copepaHue
HedTenpoayKTOB.

B 060pOTHbIX BOAHBIX CUCTEMAX OXJIaXOeHUs1 NPOUCXOLMUT NOCTOSIHHOE UcnapeHue
YacTu UMPKynupylowen BoOAbl, B pe3ynbTate 4ero MnpoUCXOAUT KOHLEHTPUpOBaAHWE
coepKaLlencs B Hen conen, B3BeLLEeHHbIX M pacTBOPEHHbIX BeLLECTB. [1pn 3TOM BO3HUKaeT
ONacHOCTb BbINAEHUA COMEBbIX WM MEXAHWYECKUX OTMOXEHUA Ha TennoobMeHHbIX
NMOBEPXHOCTSHX, BO3pacTaeT KOPPO3MOHHAA aKTMBHOCTb BOAbl. Kpome TOro, B Takux
cucTemMax co3garTca bnaronpuaTHble YCNOBUS ONS Pa3BUTUS MUKPO- M MaKpOOpPraHU3MOB.
[ns npefoTtepalleHnst 9TUX HeraTUBHbIX SIBIIEHUA OCYLLECTBAAT MOCTOAHHYK 3aMeHy
4acTu UMPKYNAUMOHHOM BoAbl (Nnognutka W npodyBka) M 4acTO  OCYLEeCTBASOT
KOPPEKLUMNOHHY0 06paboTKy LMPKYNSLMOHHON BOALI XUMUYECKUMU peareHTaMmn pasfmyHoro
Ha3Ha4YeHUs: KucnoTamum unM M3BECTbI0 C Lenbk perynupoBaHus pH, Guoumagamu,
NHIMBUTOPaMMN KOPPO3UKN, CONEBBLIX U MEXAHNYECKUX OTIOXEHUNA.

[lepeyvyeHb KOHTpONMPYeMbIX MoKasaTtenen mnoAnUTOYHbIX U MPOAYBOYHLIX BOA
0BOpPOTHLIX BOAHbLIX CUCTEM OXIaXAEHWUs onpefenseTcs NpUuMeHseMbiMU peareHTamu.
Kpome Toro, KOHTPONMpPYTCSH B3BELLEHHbIE BellecTBa, pH, HedTenpoayKThI.

CTouYHble BoAbl BOAONOArOTOBUTENbHbLIX YCTAaHOBOK

CTouHble BOAObl Pa3nu4YHbIX BOAOMOArOTOBUTENbHBIX YCTAHOBOK, CRYXallMx O
NoAroTOBKM BOAbl AN  MNOAMUTKM KOTNOB, TensfoceTen, YCTAaHOBOK ANA OYMCTKU
BHYTPUCTAHUMOHHBIX U NPOU3BOACTBEHHbLIX KOHAEHcaToB, 6504HBIX 0bBecconuBaroLmx
YCTaHOBOK, NpeacTaBnsaloT cobon pasbaBneHHbie pacTBOpPbl HEWTparbHbIX conen. Bce
npumeHsiemble Ha TOC meToabl BOAOMNOLrOTOBKWM OCHOBaHbl Ha BblAeNeHuuM B3Becen u
cofnen M3 UCXOOHOW BOAbl, YTO NPUBOOAMT K ee pas3feneHuto Ha 2 MoToKa: YUCTOW
obecconeHHon BOAbl M CTOMHOW BOAbl, B KOTOPOW CKOHLEHTPUPOBaHbLI BeLlecTsa,
cogepxaiwimecs B WUCXOQHOM BOAE C HeKOTOopon [A06aBKOW pasfnuMyHbIX peareHTOoB.
KauecTBeHHbIN COCTaB MX 3aBUCUT OT kayecTBa obpabaTbiBaeMon BOAbI (M KOHAeHcaTa)
N NpuMeHsaeMblx peareHToB. CToku BIY MOXHO pa3fgenuTb Ha ABa OCHOBHbIX BUAaA:

— CTOYHble BOAbl NPEfoYUCTOK (OcBeTNUTENen, MexaHU4Yeckux unbTpoB)
cofepxxaT Wwnambl 1 MexaHndeckme npumecun. O6bem CTOKOB 3aBUCUT OT COCTaBa MCXOL4HOM
BOAbl, CXeMbl NPEAOYNCTKM U NPUMEHSEMbIX peareHToB, YCTaHOBNEHHOro 060pyaoBaHuUS:

— CTO4YHble BOAbl WMOHMTOBOM 4actm BITY, wucnaputenbHbiX, MeMOpaHHbIX
YCTAHOBOK, KOTOpble coAepxaT CoeanHeHust npumecen obpabaTbiBaeMon BOAbl U
OTpaboTaHHbIX  pereHepauuoHHbiXx  pactBopoB. O6bemM  CTOKOB  3aBUCUT  OT
npoussoguTensHocTn BITY, npumeHsemon TexHonormm (MoHHbI 0OMeH, MeMBpaHHble nnm
TepMunyeckme MeToAbl), CTeNeHN NOBTOPHOrO MCMONb30BaHNA CTOKOB.

CTouHble BOAbI cMCTEeM ruapo3onoyaaneHus

Xnmunyeckui coctaB cOpocHbIX Bog cuctem ['3Y onpeagensieTcs BUOOM CXUraeMoro
Ha TOC TBepgoro Tonnuea, cnocoboM 3050ynaBfMBaHUS W 3050ydaneHusi, BpemeHeM
aKcnslyatauum U CTeneHbld  3aMKHyTocTM  obopoTHom cuctembl [3Y. O6was
MUHepanuaaums 3Tux BoA npeacTtaBrieHa NpenMyLLeCTBEHHO MOHAMU Kanbungd, cynbgar-,
rmapokapboHat-noHamu, a onsa TOC, cxurarLwmx WenoYHble TONNnBa, Takke 1 rmapokcna-
NOHaMW.
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9.7 KoHTpOnb BO3a4eMCTBUN Ha NoA3eMHble BOoAb

OTaenbHble COOpPYXXeHUsT U TexHomnorndeckne yyactkm TOC noTeHumanbHO MOryT
BNMUATb Ha COCTOsIHME MOA3EeMHbIX BOL, Hanpumep, Yepe3 unbTpaumio 3arpsi3HEHHOro
NMOBEPXHOCTHOIO CTOKa C TEPPUTOPUIN CKIaANPOBaHNS YIisl, 3010LLUMAKOBbLIX MaTepuanos 1
APYrMx oTX040B, Yepes yTeukn u3 TpybonpoBOAOB M eMKOCTEN BOAbl, Ma3dyTa, XMMUYECKNX
peareHTOB, Macen, Yyepes3 co3gaHne NPensTCTBUN AN eCTECTBEHHbIX NOTOKOB MPYHTOBbIX
BOA4, BogooOMeHa 4epe3 MOBEPXHOCTb 3eMin, YTO MOXET MpPUBOAUTb K WU3MEHEHUSM
pexuma (ypoBHeW, TemnepaTyp) U KayecTBa rpyHTOBbIX BOA, MPUBOAUTL K NOATOMNEHUIO
3eMernb M COOPY>XEHUN, CrnocobCcTBOBaTb Pas3BUTUIO KapCTOBLIX SBMEHWA, BNUATb Ha
HecyLLyt0 CNOCOBHOCTb FPYHTOB, AedopMaumsM N paspyLLIEHUSM 34aHUIA U COOPYXKEHUI.

Llenn npon3BoACTBEHHOrO KOHTPOSIS BO3AENCTBUN Ha NOL3EMHbIE BOAbI ABNAKOTCS
KOMMMEKCHBIMX N MNpecnenyT He TOMbKO CBOEBPEMEHHOE OOHapyXeHWe HeraTtuBHOro
BO3JENCTBUS MNPOU3BOACTBEHHbLIX COOPYXEHUA U TEXHONOrMYecknx npoueccoB Ha
FPYHTOBbIE BOAbI, HO U 0BPaTHOrO BIUAHUSA NPUPOAHBLIX MPOLIECCOB HA COCTOSIHUE 34aHUN,
COOPYXEHUA U KOMMYHMKaLMK, a Takke pa3paboTku mep no npeaynpexneHuto Takoro
B3aMMHOIO BITUSHUSA.

3agadyamm  HabnOEeHUW 3a  PEeXUMMOM  MNOL3EMHbIX BOA4 Ha  TensoBbIX
3NEKTPOCTaHUMNAX ABIISIOTCA:

—  BbISICHEHME YCMNOBUI (POPMMPOBaAHMSA €CTECTBEHHOIO peXuMma Nnoa3eMHbIX BOL
(00 NOCTPOMKM COOPYXEHWUW), YTOYHEHUE T[UOPOreosIorMyecknx YCrioBUMM B panioHe
BOAOMNOHU3UTENBHbLIX paboT B Nepnos CTPoUTENbCTBa;

— pocrnexuBaHne AOMHAMUKW YPOBHEW, TeMnepaTypbl U XMMUYECKOro coctaBa
NOA3EMHbIX BOJ BO BPEMEHM;

— BbISIBMIEHME B3auMMOBIUSAHUSA U B3aMMOCBSI3M BOLOHOCHbLIX FOPU3OHTOB ApPYr C
APYroM 1 ¢ NOBEPXHOCTHLIMW BOAMU;

— OLEeHKa xapakTepa v JUHaMWKN B3aUMOBITUSHUSA 34aHWUIA, COOPYXEHUI TEeNNOBbIX
9NEKTPOCTaHUMA N MNO3EMHbIX BOA, B TOM u4ucre: macwTtaboB u npuyvH o06BOAHEHMS
FPYHTOB M MNOATOMSIEHUS TEPPUTOPUN; arpeCcCUBHOCTM MOA3EMHbIX BOA K OGETOHHbIM U
MeTannMyeckuM  KOHCTPYKUMSIM;  3arpA3HEHMs MOA3EMHbIX BOA4 NOL4 — BAUSIHUEM
aKcnsiyatayum anekTpocTaHuuuy,

— paspaboTka pekoMeHZauumn no UCMNoNb30BaHUIO pes3ynbTaToB HabnaeHnn 3a
PEXUMOM NOA3EMHbLIX BOA ANA OpraHu3auun TEXHUYECKOro obCnyXmBaHuMs U PEMOHTa
30aHNA, COOPYXEHUN MNOA3EMHbIX BOOOHECYLUX KOMMYHWUKAUWW W TEXHOMOrM4YecKoro
obopynoBaHus.

Ana peweHna atmx 3agady Ha TOC ocywecTBnseTca nNepuogudecknii KOHTPOIb
pexuma noA3eMHbIX BOL (pexuMHble HabnogeHus). MeTtogudeckne pekomeHgaumm no
opraHu3auun 1 BeaeHuo pexnMHblx HabnogeHnn npmeeaeHsl B P 153-34.1-21.325-98.
CO ot 30.06.1998 Ne 34.21.325-98 «MeTogunyeckme ykaszaHus Mo KOHTPOSIKO 3a PEXMMOM
NOA3EMHbIX BOA Ha CTPOSALLUMXCA M IKCNIyaTUpyeMbIX TENOBbIX 3NEKTPOCTaAHLMAXY,
ytBepxaeHHbix PAO ESC Poccum 30.06.1998 [84].

PexumHble HabniogeHus opraHmsyloTCs elle A0 Hadvana BO3BeAEeHWUs TenroBOW
3NEeKTPOCTaHUUN U NPOLOIMKAKTCA B NpoLecce ee CTPOUTENLCTBA U SKCNyaTauuu.

[na npoBeaeHns pexxmMmHbIx HabnoaeHun Ha npomnnowaake TAOC co3gaeTca ceTb
HabnogaTenbHbIX CKBaXXWH. CKBaXXWHbI CTaALMOHAPHOW CETU MPOEKTUPYHTCA C y4eTOM
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reoflormyeckoro CTPOEHUs, MOPOreosiorM4ecknx YCnoBuUn W pasmMepoB TepputTopum
TENMOBbIX 3NEKTPOCTaHUMN, a Takke C Y4eTOM Ha3HayeHUs U KOMMOHOBKW 3O4aHUA U
COOpYXeHunn. pu pasmeLeHnn CKBaXXUH U onpefenieHns nux KonmyecTBa yyuTbiBaeTCs
cnegywllee:

— AnNa BbISICHEHUS YCNOBUW (POPMUPOBAHUS MOA3EMHbIX BOA 4YacTb CKBaXKWMH
AOJPKHA pacnonaratbcs B 06nacTax Ux NMTaHna U ApeHnpoBaHus (pasrpysku), B TOM Yucne
B MeCTax BO3MOXHbIX yTeyeK MpOu3BOACTBEHHbIX BOA (rpagupHW, HaKoMUTENnn XuOKux
OTXOOOB, HAaCOCHble CTaHUuuMM, Ma3yToxXpaHunuwia, rfaBHbIA  KOpMyc, 30aHus
BOAOMOAroTOBKN 1 Ap.). CKBaXXMHbI YCTaHABMNMBAKOTCS BOKPYr 3TUX OO HEKTOB;

—  €CIY UCTOYHUKN NMUTaHNSA NOA3EMHbIX BOA HaxoaaTcs BHe Tepputopumn T3C, 10O
4YacTb CKBaXMH pasmellaeTcs mexay obbekTtammn 9neKTpoCcTaHLUMM U 3TUMU UCTOYHUKaMMU
ONA OUEHKM BIIMAHUA MOCNEOHUX Ha rmaporeofiormyeckme u rugpoxMMmmyeckme ycrnosus
TepputTopuu;

— HabnwpaTtenbHble CKBaXMHbl YCTAaHABNUBAKOTCA Ha ABa MMM TPU BOLOHOCHbIX
ropusoHTa. Hanbonbluee KONUMYECTBO CKBaXWH obopyayeTca Ha nepebld OT NOBEPXHOCTU
BOAOHOCHbIA TOPWU3OHT, TPYHTOBblE BOAbl KOTOPOrO OKasblBalT HenocpencTBEHHOoe
BNUAHME Ha NOA3EMHbIE YacTW 34aHUN U COOPYXeHWUW (NoaTonneHue, arpeccuMBHoe
BO3AENCTBME) W CaMu NOABEPrarTcs Bo3genctBuio obbektoB TIOC (3arpssHeHwue,
NOBbILLIEHWE YPOBHEN U TemMnepaTypbl).

CKBaXMHbl Ha BTOPOM W TPETUN BOLAOHOCHbIE FOPWU3OHTbLI YCTaHaBNMBAKOTCA NS
OLEHKN NX B3aMMOBNUNSHUSA B NEPUOA CTPOUTENBCTBA U aKcnnyaTaumm ¢ obbektamm TOC 1
rPYHTOBbIMM BOOAMW MEPBOro OT MOBEPXHOCTU BOAOHOCHOrO ropu3oHTa (MOoATOoMnfeHue,
ApeHupytoLLiee BO3OENCTBUE, 3arpAa3HEHNE).

YCTaHOBKa CKBaXXMH Ha HUXXHME rOPU3OHTbl CTAHOBUTCS Takke obsi3aTenbHON, ecnm
nog3eMHble BOAbl 3TUX TOPU3OHTOB CRYXaT WCTOYHUKAMU XO3ANCTBEHHO-NMUTLEBOINO
BOAOCHaOXeHMS.

KonuyectBo HabnwogaTenbHbIX CKBaXMH Ha npomnsowagkax onpegenserca C
y4yeTOM BbILLIENpUBEOEHHbIX TpeboBaHW, a Takke MECTHbIX TEXHOMPUPOOHbLIX YCIOBUIN.
OnbIT  MHOrOMETHUX  PEXUMHbIX  HabnogeHUW Ha  NpoMnsowagkax  TennoBbiX
anekTpoctaHuun Il n lll kateropun (mowHoctb oT 250 go 1500 MBT) nokasan, 41O
KOSIMYECTBO CKBaXXMH BapbupyeTca oT 25 oo 80 npu nnowaan tepputopum ot 30 go 100 ra,
T.e. Ha 1 ra npmuxogutca no 0,6 — 0,7 ckBaxkuHbl. 13 HUX 70 — 80 % ycTaHOBMNEHO Ha NepBbIv
OT MOBEPXHOCTU BOAOHOCHbIM FOPU3OHT, a OCTarbHble — Ha BTOPOW U TPETUKN, B TOM YuChne
Ha TPETUN TOPU3OHT — €OMHNYHbBIE CKBaXXUHbI, 1-2 Ha Ka)kaown npomnoLwlaake.

KoHTponb 3a peXxumMoMm MOA3eMHbIX BOA BKMOYaeT HabniogeHus 3a YpPOBHEM,
TemnepaTypon N XMMU4YECKMM COCTaBOM BObI.

YpoBHM NoA3eMHbIX BOA B HabnogaTenbHOM CKBaXXUHE U3MEPSAIOTCS B MEXEHb He
pexe 1 pasa B Mecsl, a B BeCeHHee BpeMs U Nepuoabl UHTEHCUBHbLIX U 3aTSXKHbIX 40XAEN
— He pexe 1 pasa B 7 — 10 gHen. YactoTa HabnogeHnn yBennunBaeTcs Takke BO BPEMS
aKTUBHOTO BNUSAHUS Ha YPOBHW MOA3EMHbIX BOL TEXHOreHHbIX (PakTopoB, Hanpumep,
aBapUHbIX yTeYeK BOAbl N3 KOMMYHUKALMI, NPOBEEHUS OPEHAXKHbIX MEPONPUATUI U Op.
YyauleHHble HabnwaeHWs YpoBHEW B TaKUX Chyyadx MNpPoOu3BOAATCA B CKBaXMHaX,
PacronoXeHHbIX B 30HE BIIUSIHUS TEXHOMEHHOro ghakTopa.

N3mepeHus TemnepaTypbl BbINOMHAKTCA OOHOBPEMEHHO C M3MEPEHUEM YPOBHS
FPYHTOBbLIX BOA, He pexe 4 pa3 B rog (no ces3oHam). B oTAenbHbIX criydasx npon3BogaTcs
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yyalleHHble N3MepPEHNs TemnepaTtypbl, Hanpumep, nNpu BHeE3anHOM MOBbILUEHUN YPOBHEN
NOA3EMHbIX BOA, BbI3BaHHOM yTe4ykamu NPOU3BOACTBEHHbIX BOA. B aTUX crny4asix KOHTPOsb
3a TemnepaTypoln NoA3eMHbIX BOA NOMOraeT yCTaHOBUTb MCTOUYHUK yTEYEK.

KoHTponb 3a XuMMMYECKMM COCTaBOM MOA3EeMHbIX BOA4 MO HabnogaTenbHbIM
CKBa)XWHaM NPON3BOANTCA B LIENSAX BbIACHEHUS BNUAHUS NOA3EMHbLIX BOA Ha NoA3eMHble
YacTu 30aHUA U COOPYXEHUN (arpeccUBHOCTb K OETOHHbIM U MeTannMyYecKkumM
KOHCTPYKLUMSIM) 1 USMEHEHNE (DN3NKO-MEXAHUYECKMX CBONCTB IPYHTOB OCHOBaHUN, a Takke
BMMaAHMA TOC Ha COCTOsIHME NOA3EMHBIX BOOOHOCHBIX TFOPU3OHTOB. Ha  KpymHbIX
HaKoOMMUTENAX OTXOA4OB W APYrMX BO3MOXHbIX MCTOYHWUKAX 3arpA3HEHUsA MOA3EMHbIX BOA
(3onownakooTBanax, LnamooTBanax, cknagax XUMUYECKMX peareHToB,
Ma3yToXpaHunmLax v ap.) NPoBOAAT XMMUKO-aHaNNTUYECKUIA KOHTPOSTb C NEPUOANYHOCTbIO
2 pasa B roa. [1ns KOHTpOnsi MCNOMb3YKTCA cnegyowme nokasartenu:

— B MecCTax pa3MeLleHMs MacinoHanofIHEHHOro 0BOpPyAOBaHUSA, MACOX03SMCTB,
Ma3yTHbIX XO3ANCTB — KOHLIEHTpauUns HepTENPOaYKTOB;

— BOMAM3M yronbHbIX Ckragos — pH, KOHUEHTpauus cynbdaTos;

—  B6MIM3K 3010WNAKOOTBANOB, WaMooTBanoB — pH, KOHUEHTpaums cynbgaTtos;

—  BOMM3K CKNagoB XpaHEHUS XMMUYECKUX peareHToB — KOHLIEHTPaLMM peareHToB,
XpaHSALWMNXCA Ha cknagax.

O6blyHO cogepkaHue HabnwgaTenbHOM CeTU U peXumHble HabnwogeHus
ocywectBnaTca nepcoHanom TOC. OgHako aHanuns pesynbTaToB HabnwaeHun Tpedyet
crneumnanbHbIX 3HAHWK, NMO3TOMY AN aHanu3a pes3ynbTaToB PEXMMHbIX HabnaeHuin
NPMBREKaTCs CTOPOHHUE OpraHmn3aumm ¢ NepUOANYHOCTLIO 3-5 ner.

9.8 KoHTponb noys

B ycnoBusax oTCcyTCTBMS HOPMATUBHbLIX TPEOOBaAHUIN B YACTU KOHTPONA NoYB, 06bem
Takoro KOHTponsa Ha pasHbix TOC cyuwlecTBeHHO pasnuyaetcsa. Hekotopble TOC He
OCYLLIEeCTBMNAT KOHTPOMsS COCTOSIHMA MOoYB. Ecnn KOHTpOnb OcCyLlecTBnseTcs, TO OH
BbINonHAeTcsa Ha rpaHuue C33 n B 3oHax BnivsiHus OPO.

Hwxe npmBeaeHbl 0606LeHHble cBegeHNs 06 06beMax KOHTPONS NoYB, hakTU4Yeckn
ocywectBngemoro Ha TOC:

a) Ha rpaHuue C33:

— rasosble cTaHumm: 2-3 Toukm oTbopa nNpob, nepnoan4HOCTb KOHTpons — 1-2 pasa
B rod, nokasaTtenu: cogep)xaHue Xnopuaos, HeddTEeNnpoayKTOB, UWHKA, Meaun, HUTPaToB,
docaToB, xenesa.

— yronbHble cTaHuumn: 2-4 Toukm oTbopa npob, NnepnoanyHOCTb KOHTponda — 2-4
pasa B rof, nokasartenu: cogepxaHue cynbartoB, xnopuaos, HepTeENnpooyKTOB, Meawu,
CBMHLA, UWHKa, HWKensl, kobanbTa, Kagmus, Xenesa, MapraHua, Xpoma, BaHagus,
HUTpaToB, poccaTos, pH.

B) B 30He Bnusinua OPO:

— B 30HE BNUSAHMWS LUMAaMOOTBasnioB, 06bEKTOB HAKOMMEHNA OTXOAOB Ha ra3oBbiX
cTaHumsax: 2-3 ToOYKM oTbopa Npob, NepnognMyYHOCTb KOHTpoNA — 1-9 pasa B rog, nokasartenu:
cofepxaHune xnopuaos, HepTeNnpPoaAYKTOB, UMHKA, Meaun, HUTpaToB, ocdaToB, Xenesa.

— B 30HEe BIIMAHUSA 30510LUNAKOOTBANOB YrofbHbIX CTaHUM: 2-4 ToukmM oTbopa npob,
NepuoanNYHOCTb KOHTPONA — 4 pasa B rod, nokasaTenu: cogepxaHue cyrnbgaTos, XxNopuaos,
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HedpTenpooyKTOB, Meaun, CBUHUA, UMHKA, HUKend, kobanbTa, Xenesa, mapraHua, xpoma,
BaHaauA, HUTpaToBs, gocdaTos, pH.

KoHTponb OCyWecTBNAeTCss Kak CTOPOHHUMM nabopatopuammn (Kak npasuIio,
nabopatopusimn PocnotpebHagsopa, LWJIATN), Tak n cobcTBeHHbIMM nabopatopmusmu
T3C.

HekoTopbiMn TOC, KpOME WHCTPYMEHTanbHOrO0 KOHTPOIMS, MPUMEHSAETCA MeTo.
Nepuoanyeckoro Bn3yanbHOro KOHTpons (obxogbl Tepputopumn npomnnowanok n C33) B
uenax KoHTponsa cobnogeHns TpeboBaHUW  NPUPOOOOXPAHHOTO U 3eMESIbHOro
3akoHogaTenbCTBa, B TOM 4uCNe B 4YacTM BOCCTAHOBMEHWA HapyLUEHHbIX 3eMerb,
npeaynpexneHns  HeraTuMBHbIX  MPOLECCOB  M3MEHEHMM  MNOYB, KOTOpble  MOryT
KOHTPONMPOBaTbCA BU3yanbHO: 3p03uK, MOATOMNNEHUs, 3abonayvMBaHus, 3axnamineHus,
3arpsA3HeHnst HedpTblo U HedpTeNpoayKTamu.

OueHuBas  uenecoobpasHOCTb U pe3ynbTaTMBHOCTb  NPOU3BOACTBEHHOIO
9KOMOrM4YecKoro KOHTPOris NOYB, MOXHO OTMETUTbL CreayioLLlee:

— KOHTPOSNb Ka4yecCTBEHHbIX nokasaTenen no4ys Ha rpaHuyax C33 rasosbix TOC
HeuenecoobpaseH u wu3bbITodeH B NonHOM obbeme. Bbibpocbl B atmocdepy ot
OpPraHn30BaHHbIX MCTOYHUKOB ra3oBbix TAOC He MOryT MpMBOAUTbL K 3arpsi3HEHWUIO MOYB,
3Ha4YMMble HEOPraHNM30BaHHbIE NCTOYHMKM BbIOPOCOB Ha ra3oBbix TOC OTCYyTCTBYIOT;

— Ha rasoBblx TOC otcytctBytoT OPO, KOTOpblE MOrYT CYLLECTBEHHO BNUATH Ha
KayecTBO  MO4B. Hanbonee  maccoBble  OTX0Abl razoBbix  TOC: Lwnambl
BOAOMOArOTOBUTESbHBIX YCTAHOBOK, Linambl 06MbiBoK PBI1, o4McTkM MasyTHbiX Gakos,
OTpaboTaHHbIX Macen HakannMealTca MO0 BO BMAXXHOM COCTOSIHUWM MO CIOEM BOAbl B
rMAOPON30NIMPOBAHHBIX HAaKONUTENAX, MO0 B 3aKPbITbIX EMKOCTAX U HE MOTYT 3arpsA3HsATb
noyBbl. KOHTponb noys B 3oHax BnnaHna OPO rasosbix TOC HeuenecoobpaseH;

—  BbIOPOCHI 301bl TBEPAbLIX TOMMNB, OKCUO0B Cepbl B aTMOCdepy OT yronbHbix TOC
OCYLLECTBMATCA 4Yepe3 O4YeHb BbICOKME ropsavme uctovHukm (180-320 M) u noatomy
obnactm ocaxgeHus BbIOPOCOB COCTaBMAKT, Kak MUHUMYM, OECATKM KUIOMETPOB.
MakcnmanbHble BbiNageHuss 3051bl Npoucxogdat Ha pacctosHuax 10-20 BbICOT AbIMOBbIX
Tpyb, TO ecTb 3HAUMTENBLHO BbIXOAAT 3a rpaHuubl C33 (okonio 1000 m). B cBa3n ¢ atum
n3mepeHns kavectaa noys Ha rpaHunuax C33 yronbHbix TOC HepesynbTaTUBHbLI, HE MOTYT
CcBMAETENbCTBOBATL 06 YPOBHE BNUAHMS MX BbIBPOCOB Ha COCTaB MNouYB,;

— Ha yronbHbIx TOC umetoTcs 2 Buga noTeHumanbHbIX UCTOYHMKOB 3arpsi3HeHNs
MOYB — 9TO COOPYXEHWA  TOMMAMBOMNOLAYW, BKMKYAA  YrofibHble  cknagpl, W
3onownakooTBanbl. OTO HWU3KME XOSNOAHble HeOopraHM3oBaHHbIE MCTOYHUKM BbIOPOCOB
TBEpAbIX 4YacTuy, yrna WM ero 3onbl. WHCTpyMeHTanbHbI KOHTPOMb WX BbIOPOCOB
NPaKTUYECKN HEBO3MOXEH, MO3TOMY ANA 9TUX COOPYXEHMI LienecoobpasHo npoBeaeHue
NPOM3BOACTBEHHOIO KOHTPOSA WX BAWSIHUS Ha KavyeCTBEHHbIN COCTaB MoO4YB. B 4vactu
ob6bema KOHTpOns NpeacTaBnAeTca AOCTaTOYHbIM n3mepeHne 1 pas B rog cogepkaHus B
nouyse He Gonee 2-3-x BELIECTB, XapaKTEPHbIX ANA MCMNONb3yeMbIX Yrren u ux 307.
YcTaHoBneHMe eAMHOro nepeydHsa nokasaTtenen He npencTaBnseTcss BO3MOXHbIM M3-3a
pa3Hoobpa3ns cocTaBa yrren M ux 305, a Takke nodB. [laHHble nokasaTenun OOSTKHbI
BbIOMpaTbCA UCXOOAA U3  MakCUMarbHOW pPasHOCTU COAEpXXaHWUs KOHTPONMPYEMOro
BeLecTBa B Yyrre unu 305ie 1 no4vse, BeLWeCcTBO OOMKHO ObiTb BHECEHO B nepeveHb 3B,
KOHTPONMpYeMbIX rocy4apCTBOM.
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9.9 O6wme meTponornyeckue TpedboBaHUA K MeTOA4AM KOHTpONA

MepeyeHb namepeHun B 0bnactn oxpaHbl OKpyXKalllen cpenpbl, OTHOCALUMXCA K
cchepe rocyaapCTBEHHOIO perynupoBaHns obecrneyeHnsa eauMHCTBa U3MEepeHnn, a Takke
HekoTopble TpeboBaHMa K HUM yTBepxaaetcs MuHnpupogbl Poccun. OcyuiectsneHune
N3MEpPEHNn, KOTOpble OTHOCATCA K obnactu rocyaapCTBEHHONO perynvpoBaHug,
OCyLlecCTBNgeMble B pamMKax MNpPOU3BOLCTBEHHOrO 3KOSIOMMYECKOro KOHTPOSS, LOSMKHO
NPOM3BOAMTLCA B COOTBETCTBUM CO crieaytommmn TpeboBaHnammn degepanbHOro 3akoHa
«O6 obecneyeHnn eguHcTBa N3mepeHniny [85].

N3mepeHuss OOSMKHbI BbINOMHATECSA MO aTTeCcTOBaHHbIM MeToAaukaMm (MeTogam)
N3MEepPEeHNn, 3a UCKIMOYEeHNEM MEeTOAMK (MeTodOB) M3MepeHun, npefHasHadYeHHbIX NS
BbINOSIHEHUSA NPAMbIX U3MEPEHUN, C NMPUMEHEHUEM CPEeACTB U3MEPEHUN YTBEPXKOEHHOMO
TMNa, NPOLUEALLNX NOBEPKY.

MeToaukn (MeTodbl) M3MEpPEHUN, NpefHasHa4YeHHble ANA BbINOMHEHUS MNPSAMbIX
N3MepPeHNin, BHOCATCS B SKCMNSTyaTauUOHHY JOKYMEHTaLMI0 Ha cpeacTBa U3MEpPEHNUN.

MNoaTBepxaeHne COOTBETCTBUS ATUX METOAUK (METOA0B) U3MepeHuii obs3aTenbHbIM
METPONormyeckum TpeboBaHUAM K U3MEPEHUAM  OCYLLeCTBNAeTcsas B npolecce
YTBEPXAEHMSA TUNOB AaHHbIX CPEACTB M3MepeHnin. B octanbHbIX cnyyasax nogTBepXxaeHue
COOTBETCTBUA MeTOAMK (MEeTodoB) UM3MepeHun obsizaTtenbHbiM — METPOSIOrMYecKkUM
TpeboBaHUAM K WU3MEPEHUAM OCYLLEeCTBAAeTCAa nyTeM aTTectauum MeToauk (MeTonoB)
namepeHunin. CeegeHnsa o6 aTTecTtoBaHHbIX METOAMKAX (MeTo4ax) M3MepPEHUN NyGnKyTCS
B depgepanbHOM MHGPOPMAUMOHHOM doHAe no obecneyeHunto eauMHCTBa U3MEPEHUMN.
CBepgeHua 06 yrtBepxaeHHbix Tunax CU nybnukytoTcs B [OCygapCTBEHHOM peecTpe
CpeactB  M3MEpPEHUN (nanee — Tocpeectp CW) Ha  WHTEpHeT-canTe
http://www.fundmetrology.ru [86]. ocpeectp CU saBnsietca pasgenom denepanbHOro
NHdopmaumoHHoro doHaa «CeegeHus o6 yTBepXXOeHHbIX TUnax CpeacTs U3MEpPEHNn» 1
npedHasHayeH ONs perucTpaumm CcpenctB M3MeEpeHWn, TUMbl KOTOPbIX YTBEPXOEHb!
PocctaHgaptom, ®oHA COCTOUT U3 cnefyowmx pasaenos:

— cpeAcTBa M3MepEHUin, TUMbl KOTOPbIX YTBEPXAeHbl PoccTangapTom;

— cBuAeTenbcTBa 00 yTBEPXAEHMM TUNA CPEeLCTB U3MEPEHWI;

— edVHWYHble 3K3eMnnApbl CPeACTB WM3MEpPEeHWn, TUMbl KOTOPbIX YTBEPXOEHbl
Pocctangaptowm;

—  rocyaapCTBEHHbIE LEHTPbl UCMbITaHUA CPEACTB U3MEPEHUN, aKKPEeAUTOBAHHbIE
PoccranpgapTom.

Ona kaxgoro Tuna CU B [ocpeecTpe cpeacTs M3MEPEHUN COOAEPXKNUTCA cneayoLlas
NHpopmMaums: HammeHoBaHne CU; permctpaumoHHbI HOMEP, COCTOALMI N3 MNOPSAKOBOro
HOMepa rocyapCTBEHHON perncTpauumn n AByx nocreaHux umdp roga yTeepXxaeHus Tuna;
HasHayeHne CU; cTtpaHa-npon3BoauTenNb; 3roTOBUTENb U €r0 PEKBU3UTLI; HAUMEHOBaHNE
[locygapCTBEHHOro LeHTpa UCMbITaHUW; CPOK OEUCTBUSA cepTudurKata; MeXnoBepoYHbln
WMHTEpBan; MeToaunKa NoBepKMW.

Mopsigok BedeHust ocydapCTBEHHOro peecTpa CpeacTB U3MeEpPEeHWn ornpegeneH
npasunamm no wmetponorun NP 50.2.011-94 «[llopsagok BegeHus [ocyaapcTBEHHOro
peecTpa CpeacTB U3MEPEHUNY.
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CpenctBa m3aMmepeHu OO0 BBOAA B IKCMyaTauuio, a Takke MNocrne pemMoHTa
noanexaT NepBMYHON NOBEpKe, a B Npouecce aKcnnyataumm — Nepuoamyeckon noBepke.
[Meproan4HOCTL NOBEPKN yCTaHaBNMBAETCA B AOKYMeHTaumm Ha CU.

[MoBepKy CpeacTB M3MEPEHMI AOMKHbI OCYLLECTBNATL akKpeanToBaHHbIE B 06nacTu
obecneyeHnsa eOuHCTBA W3MEPEHUA  lopuagudeckne nuua W MHAMBUAYasbHble
npeanpuHumatenn. B 1o Xe Bpems [lpasutensctBom Poccunckon ®depepaumm
yCTaHaBNMBaeTCsl NepeyvYeHb CPeacTB M3MEPEHU, MOBEPKA KOTOPbIX OCYLLECTBSIETCS
TONbKO aKKpeauToBaHHLIMM B YCTAaHOBIIEHHOM nopsiake B obnactyu obecneyeHns eanHCTBa
N3MEepPEeHNn rocyaapCTBEHHLIMU PErMOHaNbHbIMU LIEHTpaMu MeTponornn. MNepeyeHb Takmx
CW ycraHoBneH npukasom PoccraHpgapta ot 7 Hosbpa 2013 roga Ne 1304 «O6
yTBEpXaeHun [lepeyHss TMNoB CpeacTB M3MEpPEHUI, NOBEPKaA KOTOPbIX OCYLLECTBISETCS
TONbKO  aKkkpeauToBaHHbIMM B obnactm  obecneyeHnss eguHCTBA  U3MEPEHUN
denepanbHbIMU  BIOLKETHBIMU  YUPEXAEHUAMN — TOCYAAaPCTBEHHBIMU PErMOHarbHbIMU
LEeHTpaMn CcTaHgapTu3auun, MEeTPONorMM U UCMbITAHUA, HaxogsWMMUCS B BeAeHUU
depepanbHOro areHTCTBa MO  TEXHUYECKOMY PEerynumpoBaHuMO M METponorum Mu
OCYLLIECTBNSAOLLMMN NOBEPKY CPEACTB N3MEPEHUI MO perynmpyembimM LieHam» [87].

PesynbTatbl NOBEPKN CPEACTB U3MEPEHUIN YAOCTOBEPSOTCS 3HAKOM NMOBEPKN U (UNN)
CBMAETENBbCTBOM O MOBEPKE.

9.10 O6 akkpeauTauumu nadboparopun, ocywectensaowmx NMIK

[encTeyownM 3akoHOA4ATENLCTBOM namMepeHusi B obnactu N3K — To ecTb oueHka
COOTBETCTBUA AEATENbHOCTU OpraHM3auui YCTaHOBIIEHHbIM [ONs HUX 06sA3aTernbHbIM
9KOMormyeckum TpeboBaHNAM — He OTHOCATCA K 0bnacTam oba3aTenbHOM akkpeanTaummn.

B 4.1 c1.1 ®epepanbHoro 3akoHa ot 28.12.2013 Ne 412-®3 (pea. ot 23.06.2014, c
nam. Ot 02.03.2016) «O6 akkpeguTauum B HaUMOHANbHOW CMCTEME akkpeguTauumy» [88]
onpegeneHa cdepa AOencTtBuMsi 3akoHa B 4vacTu  obdAsaTenbHOW  akkpeauTauumn.
depeparnbHbIM 3akoHOM OT 27.12.2002 Ne 184-93 (pea. ot 28.11.2015) «O TexHM4Yeckom
perynupoBaHuny [89] Takke He npeaycmaTpuBaeTcss 064a3aTenbHOW akkpeguTaumm
nabopatopun, ocyliectensatowmx MNMN3IK.

B 10 e Bpems yacTtbio 2 cT.1 PegeparnbHoro 3akoHa o1 28.12.2013 Ne 412-d3 (pes.
oT 23.06.2014, c u3am. Ot 02.03.2016) «O6 akkpegutTaumMm B HaUMOHAaNbHOW CUCTEME
akkpegutTaumm»  npegycmMoTpeHa  BO3MOXHOCTb  JOOpPOBONMbHOM — akkpeautauum B
HaUMOHaNbHOM  CUCTEME  akKkpeauTauuu  lpuandecknx  nud,  MHAMBMAYalbHbIX
npegnpuHMMmaTernen, BbIMOMNHAKLWMX paboTbl MO OLEHKE COOTBETCTBUS U obecrneyeHuro
€NHCTBa U3MEPEHNIN B OTHOLLEHUM UCMNOSTHEHUS Ha A0BPOBOSIbLHON OCHOBE TpeboBaHWi,
nccrnenoBaHust, UCMbITAHNA U UBMEPEHUS.

FoOCyQapCTBEHHbIMW  HAO30PHbIMM  OpraHamMu BegeTcsl aKTUBHOE BHeOpeHue
TpeboBaHne akkpeguTaumm nabopaTtopun, ocyuwectenswowmx 19K, B KadvecTtBe
obsizarenbHoro. Mo mHeHnto TPIT 38, aTn TpeboBaHMs NpOTUBOPEYAT CMbICITY 3aKOHOB O
TEXHUYECKOM pPeryrnmpoBaHuMm U akkpeamtTaumm B HaUMOHaNbHOW CUCTEME aKKpeauTauuu,
MCKYCCTBEHHO OrpaHNYMBalOT JOCTYN Ha PbIHOK YCAYr MO OCYLECTBEHUNIO U3MEPEHUI, YTO
BedeT K pocTy 3atpat Ha ocyuwecteneHue [NOK. MNpu aTomM nokasatb MNOMoXuTenbHoe
BNUSIHWE aKKpeauTaumMm Ha KayecTBO aestenbHocTu no MNOK npakTtnyeckn HEBO3MOXKHO.
Kpome TOro, nokasatb opmMarnbHOe COOTBETCTBME akkpeautTauuu kputepuam HOT
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(HaMMeHbLINN YPOBEHb HEraTUBHOMO BO3ENCTBUSA HA OKPYXKatoLLyO cpealy, 9KOHOMUYEeCcKas
3(ppeKTMBHOCTb U T.4.) TaKKe He NpenCcTaBNAeTCss BO3MOXHbIM. [M03TOMYy akkpeauTaums
aestenbHocTn nabopatopun B obnactu MN3K He ssnaeTca HOT.

B TO e BpeMsi, MOXXHO rOBOPUTb O TOM, YTO OTAENbHbIE Npouenypbl 1 TpeboBaHus,
KOTOpble NpeabsBnsanTca Ans JOOPOBONBHOM akkpeauTauun (Hanpumep, nepnogmyeckoe
NOBbILWEHWE KBanudukaumm nepcoHana, KOHTPOfb AOCTOBEPHOCTU WU3MEPEHU), MOryT
ObITb OTHECeHbl K MeToAdaMm, MNPUMEHSIeMbIM MPU  OCYLLECTBNIEHUN TEXHOSOMMYEeCKNX
NPOLIECCOB ANSA CHWXEHUS MX HEeratMBHOIMO BO3OENCTBUS Ha OKPYXalowyl cpegy U He
TpeOyLmMM TEXHUYECKOro nepeoCHaLLeHNsi, PEeKOHCTPYKUUn obbekTa, OKasblBatoLLero
HeraTMBHOE BO34ENCTBME Ha OKpyxawwyto cpegy (n.6 cr.28.1 ®3 «O6 oxpaHe
oKpyXatLwen cpegbl» [66] ), ogHako B uernom BbinonHeHue [OK akkpeamnToBaHHbIMU
nabopatopusimun He siBnaeTtcsa HAT.

9.11 MpaBuna NMPUHATUA peLwieHus o COOTBETCTBUM
KOHTPONIMPYEeMOro napamMmeTpa HOpMaTMBHbLIM TPeboBaHMAM

B paHHOM pasgene paccmoTpeHbl oblime npaBuna MNPUHATUS peLleHust O
COOTBETCTBUN HOPMATUBHbLIM TPeOOBaHNAM NapamMeTpoB, KOHTPONMPyeMbIX B pamkax MK
C NPUMEHEHMNEM NPOLIEAYP U3MEPEHUS.

HopmaTtuBHble akonornveckne TpeboBaHus (3agaHHble TpeboBaHWA B TepMMHAX
FOCT ISO/IEC 17000-2012) [90], oueHka COOTBETCTBUSA KOTOPbIM SABNSETCS OCHOBHOM
dyHkumen MK, kak NpaBmno, BbipaxkeHbl B BUAe TpeboBaHui criegyrowmx TUMNoB:

a) KOHTponNupyemas BenuynHa A He JOMKHaA NpPeBbIWAaTb HOPpMAaTMBHOE 3HaveHne C:
A=<C;

0) kOHTpoNupyemas BenuumnHa A gosmkHa 6biTb HE MeHbLLE HOPMATUBHOMO 3HAYEHUS
C:A=2C;

B) KOHTponupyemas BenuumMHa A He AOfKHA BbIXOAUTb 3a npegenbl MHTepBana
HOPMaTMBHbIX 3HAaYEeHUI, KOTOPbLIN 3aJaeTcs B BUAe ABYX vncen — HkHen C1 n BepxHen
C2 rpanuy nHtepeana: C1 <A< C2;

r) KOHTponupyemasa BenvynmHa A1 gommkHa ObiTb paBHa APYrov KOHTPONMPYyeMOM
BenuunHe A2: A1 = A2;

A) KoHTponupyemasi BenuumHa A1  pgomkHa ObiTb He  MeHblle  apyrown
KOHTponupyemown sennunHel A2: A1 = A2,

e) KoHTponupyemasi BenudmHa A1 pormkHa OblTb He ©Gonblie  apyron
KOHTponupyemou sennumHbl A2: A1 < A2.

Ha ocHoBaHMM pe3ynbTaToOB U3MEPEHUN KOHTPONMPYEMbIX BEMMYUH HEOBXOAMMO
caoenatb 3akntoyeHMe 00 KX  COOTBETCTBUM UMM HECOOTBETCTBUM  HOPMATUBHBLIM
TpeboBaHuAM.

Mpn aTOM HEOBXOOUMO YUYMTbIBATb, YTO B pe3ynbTate U3MepeHUs NPpUHUMNMAanbHO
HEBO3MOXXHO MOMY4YnUTb UCTUHHOE 3HAYEHNE N3MEPAEMON BENMNYUHbBI B BUAE OQHOMO YMcna.
PesynbTatomM n3MepeHun ABnAeTcs UHTepBarl 3HayeHun (JoBepuTenbHbIN UHTepBar), B
npegenax KoToporo ¢ 3aJjaHHON BEPOATHOCTLIO (JoBepuUTenbHast BEPOSTHOCTb) HAXOAUTCS
WCTUHHOE 3HayeHue WU3MepsaeMon BenuuuHbl. [loaToMy pesynbTaTbl  U3MEpPEeHUn
BblpaXkaloTCs B CneayroLemM Buae:
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- B Cfnyyae [JOBEpUTENIbHOrO WHTepBana, CUMMETPUYHOIO OTHOCUTENBLHO
MatemaTmnyeckoro oxmaanusa: A — AA <A <A+ AAvnn A = AA;

- B Crlydae HeCMMMETPUYHOro aoseputernbHoro nHtepeana: A — AA1 < A < A+ AA2.

B cBA3nM C 3TUM MOXeT BO3HMKaTb HeOonpeaenieHHOCTb OLUEHKM COOTBETCTBUS
N3MEPSIEMON BESIMYUHBI HOPMATMBHBLIM TpeboBaHWsM, Hanpumep B Ccryvae, ecnu
HOpPMaTMBHOE 3Ha4yeHue HaxoOUTCHA BHYTPWU [OOBEPUTErNbHOro MHTEepBana W3MepeHHOWU
BENUYUHLI. VICKnoveHne Takon HeonpeneneHHOCTM BO3MOXHO npoBefeHMEM MOBTOPHbIX
namepeHnn no 6Gonee ToyHOM MeToamMke. B cnyyae  HEBO3MOXHOCTU UMK
HeLienecoobpasHOCTM 3TOr0 HeobXxo4MMO YCTaHOBUTb MpaBuria OLEHKU COOTBETCTBUSA,
OCHOBaHHbIE Ha KOHCTUTYLIMOHHOM HOpMe «HeyCcTpaHMMble COMHEHUSI B BUHOBHOCTM nnua
TONKylTCA B NOnb3y ob6BrHsemoro» (n.3 c1.49 KoHctutyumm Poccunckon ®epepaumm). To
eCTb NPWU MNONyyYeHUU B pesynbTaTe KOHTPONS COMHUTENbHOro pesyrnbTata U ecnv 3Tn
COMHEHNS He MoryT ObiTb yCTpaHeHbl, HOpMaTuMBHOE TpeboBaHWe cuMTaeTcs
BbIMOMHEHHbIM. B COOTBETCTBMM C YKa3aHHbLIM MPUHLUMMOM A515 KaXXA0ro U3 nepeyvncrieHHbIX
Bbllle BapuvaHTOB 3aaHus HOpPMaTUBHbIX TpeboBaHWM (OrpaHuYeHuin) K U3MepsieMbiM
napamMeTpamMm MOXHO copmynupoBaTb Criegylolme npasura OLEeHKM COOTBETCTBUSA
HOpMaTUBHbLIM TPeOOBaHNSAM:

a) ecnu KoHTponupyemas BenudnHa A — AA1 < A < A+ AA2 pomxkHa 6bITb He 6onbLue
HOpMaTUBHOroO 3HayeHus C, TO KOHTponupyemasa U3MepeHHasi BenmymHa COOTBETCTBYET
HOpMaTUBHbIM TpebOoBaHMAM BO BCeX Cry4yasX, KOrga HWKHAA (MeHbllas) rpaHuua
AOBEPUTENBHOIO MHTEepBana M3MEpPeHHON BENMYUHbI MeHblUe UNu paBHa (He Gonblue)
HOpMaTMBHOMY 3HayeHuto: A — AA1 < C;

0) ecnu KoHTponupyemas BenudnHa A — AA1 < A < A+ AA2 formkHa 6bITb HE MeHbLUEe
HOPMaTMBHOrO 3HayeHus1 C, TO KOHTponupyemasi usMmepeHHas BenmymHa COOTBETCTBYET
HOpMaTMBHbIM TpeboBaHWAM BO BCeX crydadx, Korga BepxHas (6onblias) rpaHuua
AOBEPUTENBbHOIO MHTEepBana M3MEpPEeHHOW BENMYUHbI Gonblie unuM paBHa (HE MeHbLUE)
HOpMaTMBHOMY 3HayeHuto: A + AA2 = C;

B) ecnu KoHTponupyemasi BennumHa A — AA1 < A < A+ AA2 He JOMmKHa BbIXOAUTb 3a
npegenbl UHTepBana HOPMaTUBHbLIX 3HAYEeHUW, KOTOpPbLIN 3adaeTca B Buae OBYX ducen —
HwkHen C1 n BepxHen C2 rpaHuL nHTepBana, To KOHTponMpyemMmasi UsmepeHHas BenuimHa
COOTBETCTBYET HOPMaTUBHbIM TpeboBaHMAM BO BCEX Chyyasax, Korga HWKHASA (MeHbLuasi)
rpaHuLa [OOBEPUTENBHOIO WHTepBasra W3MEPEeHHOW BeSIMYUHbI MeHblle WM paBHa
HOPMaTUBHOMY 3HAYEHUIO UK BEpXHAS (bonbluas) rpaHuua JOBEPUTENBHOrO MHTepBana
N3MepeHHON BENUYMHbI Bonblue unm paBHa HopMaTUBHOMY 3HadeHuto: A — AA1 < C1 unu
A+ AA2 = C2;

r) ecnn KoHTponupyemasa senmynHa A — AA1 < A < A+ AA2 pormxHa ObiTb paBHa
apyron koHTponupyemon sennymHe B — AB1 < B < B+ AB2, To KOHTponMpyemasi BenmymHa
COOTBETCTBYET HOpPMaTUBHbIM TpeboBaHMAM BO BCeX chny4dasiX, Korga rpaHuubl
A0BEpUTENbHbLIX WHTEPBANOB W3MEPEHHbIX BeNMYMH nepecekarTcs (UmelT obume
3HayeHus);

A) ecnu koHTponupyemas BenndmnHa A — AA1 < A < A+ AA2 pomkHa GbITb He BonbLue
ApYyron KoHTponupyemon BennunHel B — AB1 < B < B + AB2, To kOHTpOonnpyemas BennimHa
A COOTBETCTBYET HOPMATUBHbBIM TPebOBaHUAM BO BCEX CrlydasaX, KOraa HUXHSAS (MeHbLuas)
rpaHvua OOBEPUTENBHOMO MHTepBana BenuuuHbl A He ©Oonblie BepxHen (GonbLuen)
rpaHuLbl JOBEPUTENBHOrO MHTepBarna sennyuHbl B: A — AA1 < B + AB2,;
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e) ecnu KoHTponupyemas BenuunHa A — AA1 < A < A+ AA2 gomkHa 6bITb HE MEHbLLE
ApYyron KoHTponupyemon BenuuunHel B — AB1 < B < B+ AB2, To KOHTponvpyemasi BenmymHa
A COOTBETCTBYET HOPMATUBHBIM TPEBOBaHNAM BO BCEX Crly4vasix, Korga BepxHsis (6onbLuas)
rpaHuLa [OBEPUTENBHOrO MHTEpBana BenuYMHbl A He MeHbLUe HWXKHEN (MeHbLUen)
rpaHuLbl JOBEPUTENBHOIO MHTEpBana BennumHbl B: A + AA2 =2 B — AB1.

9.12 HOT opraHusauum MNIK Ha KTIY

Mpn nnanmnpoBaHun n ocyuiecterneHmm MNIK Ha TOC u B koTtenbHbix HOT aBngaeTcs
KOHTPOSIb NoKasaTesien, NepeymncrneHHbix B Tabnuue Huxe, ¢ ydeToM obnacTten, ycrosum u
orpaHuyeHun ux npumeHeHunsa. Tabnuua BknoyaeT obwun nepeveHb nokasartenen MK,
6e3 yuyeta ocobeHHOCTeN KOHKpeTHoro aHeproobbekta. O6bem MIK gnsi KOHKPETHOro
9HeproobbekTa onpeaensaeTca NepeyHemM IKOSOrmMYyeckux HOPMaTMBOB, YCTAaHOBIIEHHOMO
OS5 HEro YnosIHOMOYEeHHbIMW rocyaapCcTBEHHbIMW opraHamu. [pn 3TOM y4nTbIBaeTCs, 4YTO
uenbto M3K aBnseTca KOHTpPONb TeX W TOMbKO TexX Mokasatenewn, Ans KOTOpbIX, B
COOTBETCTBUM C MPUPOAOOXPAHHbIM  3aKOHOAATENbLCTBOM, [AN9 [aHHOro obbekTa
yCTaHOBJSIEHbI HOPMATUBbI USTM OrPaHNYEHUS.

B T1abnuue onucaH obbem TOonbko [1OK w©n He BkAw4vaeT npouvne BUAb
NPON3BOACTBEHHOIO  KOHTPOIMs, KOTOpble ocyuwecTtensitca Ha TOC B uensax
NPOMBbILUSIEHHON, NoXXapHoW, CaHUTapPHO-3MMAEMNONIOrMYECKON ©e3onacHocTH,
TEXHOJTOrMYECKNA KOHTPOTb.

MepeyeHb BkMo4vaeT Tonbko HAT onpegeneHns HopMuUpyemblxX nokasaTterien,
XapakTepuayoLmx BoO3MOXHble BO3aencTBus TOC M KOTENbHbIX Ha OKPYXXatoLLyto cpeny.
[Ons wnx onpegeneHvsi, B COOTBETCTBMM C MPUMEHSEMON METOOUKOW, MOXET ObiTb
HeobxoauMo onpefeneHne (M3MepeHne unm pacyeT) BCnoMoraTesbHbIX NokasaTenen unm
napamMeTpoB (Hanpumep, CoAepXXaHUs KACopoaa, BNaXXHOCTU, TeMnepaTtypbl U JaBreHns
ObIMOBbLIX raszoB W T.4.) OnpegeneHve [daHHbIX BCNOMOraTesnbHbIX MoKasaTtenem wu
napamMeTpoB SBASTCA 0COOEHHOCTSAMUN KOHKPETHBIX METOAMK U3MEPEHUIN UMM PACYETOB U
B Tabnmue He paccmaTpuBatoTCs.

[MepnognyYHOCTb KOHTPOMS MOXET BbITb HUXKE YKa3aHHOW B Tabnuue 9.3, B cny4vasx,
Korga TexHonornyeckasa yctaHoBka — UCTOMHUK BblAeNeHnst BbIGpOCOB UMM CTOYHbIX BOA HE
PYHKUNOHUPYET, HAXOOUTCA B PEMOHTE, pe3epBe, Ha KOHCepBaL UK.
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KoHTponb cobniogeHms HopMaTMBOB BbIBPOCOB B aTMOCeEPY OT CTaLMOHAPHbIX NCTOYHUKOB
9.1 Macca BbiGpocoB B | 9.1 Mpsimon 2 pa3 B rog OnpepgeneHve mMaccbl MakCUMarsbHbIX  Pa3oBbIX
aTMocgepy WHCTPYMEeHTanbHbIN 1) Bbl6pocoB o1 KTAY npu npumeHeHnn CKB nnn CHKB
9.2 |ammmaka (NHs) c PacueTHbINn 1 pasBroa OnpepgeneHne macchbl Banosblx BelopocoB oT KTOY
AbIMOBbIMM  razamu npu npumeHeHun CKB nnu CHKB
KT3Y
9.3 | Macca Bbibpocos B | 9.1 Mpsimon HenpepbIBHO OnpegeneHne mMaccbl MakcMMarsibHbIX PasoBbIX W
aTMocdepy OKCUaoB UHCTPYMeHTanbHbIn 134 BanoBbix BblOpocoB OT KTJY, OTHECEHHbIX K
asoTa (NO«x B nepeyHio NCTOYHMKOB, OCHaLlaeMblx
nepecyete Ha NO2) ¢ aBTOMaTU4YECKMMWN CPeacTBaMu U3MEPEHUS U yveTa
AbIMOBbIMW  ra3amu obbema nnm macchl BbIopocoB
9.4 | KTQY Mpsimon 1 pazBroa OnpepeneHve Maccbl MakCMMarnbHbIX Pa30BbIX
WHCTPYMeHTanbHbIn13) BblbpocoB 3a rog oT KT3Y, He OTHeCeHHbIX K
nepeyHio NCTOYHMKOB, OCHaLaeMbix
aBTOMaTU4YECKMMWN CpeacTBaMu U3MEPEHMUS U ydeTa
obbema mnm macchbl BbI6GpocoB
9.5 Pac4yeTHbIN 1 pa3 B rog OnpeaeneHne maccbl BanoBbiX BbIOpOCOB 3a rog ot

KT3Y, He OTHECEHHbIX K MNEepPEeYHd MCTOYHUKOB,
OCHallaeMbiXx  aBTOMaTU4YECKUMU cpeacTBamu
n3mMepeHnsa n yyeta obbema unm macchl Bblbpocos
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9.6 | Macca Bbibpocos B | 9.1 Mpsimon 2 pa3 B rog OnpepgeneHne mMaccbl MakCUMarsbHbIX  Pa30BbIX
aTMocdpepy 3akucu WHCTpYMeHTanbHbIi" BbIOPOCOB OT KOTMOB C UUPKYIIMPYIOLLMM KUMSALLUM
asoTa N20 C crnoem
9.7 | AbIMOBbIMM rasamu PacueTHbINn 1 pazBroa OnpepeneHne macchl Banosbix BblbpocoB N20 ot
KT3Y KOTNOB C LIMPKYNMPYOLMM KANALWMUM CNoemM
9.8 Macca BbibpocoB B | 9.1 Mpsimon HenpepbiBHO OnpeneneHne MacCbl MakCUMMarbHbIX Pa3oBbIX W
aTMocdepy MHCTPYMeHTanbHbIn12)3)4) BanoBbiX BbIopocoB oT KT3Y, cxurarowmx Teepaoe
CEepHMCTOro n (UNn) Xnakoe TONMMBO, N OTHECEHHbIX K NEPEYHIO
aHrmgpmnga (SO2) c NCTOYHMKOB, OCHallaeMblX  aBTOMaTU4eCKUMU
AbIMOBbIMW  ra3amu cpeacTBaMun U3MepeHus 1 yyeta obbema unm maccol
KT3Y BbIGpOCOB
9.9 Mpamon 1 pasBroa OnpegeneHne mMaccbl MakcMMasibHbIX PasoBbIX W
WHCTPYMeHTanbHbIn2) BanoBbiX BbIbpocos oT KTJY, cxurawowmx Teepaoe
n (MnNn) Xnakoe TOMMAMBO, M HE OTHECEHHbIX K
nepeyHio NCTOYHMKOB, OCHaLaeMblx
aBTOMaTU4YECKMMWN CPeacTBaMu U3MEPEHUSA U yveTa
obbema nnm maccol BbIGpocoB
9.10 Pac4yeTHbIN 1 pas B roa OnpegeneHne macchbl BanoBblx BblbpocoB oT KTJY,
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cXKuramwmx TBepaoe u (Mnu) Xugkoe Tonnameo, N He
OTHECEHHbIX K MEepPEeYvHd MCTOYHMKOB, OCHAaLLaeMbIX
aBTOMaTU4YECKMMN CPpeacTBaMu U3MEPEHMUS U yyeTa
obbema nnm maccel BbiIbpocoB
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9.11 | Macca Bbibpocos B | 9.1 Mpsimon HenpepbIBHO OnpepgeneHne Maccbl MakcMMasibHbIX PasoBbIX WU
aTMocdepy WHCTPYMeHTanbHbIn)3)4) BanoBbix BbIGpocoB OT KTJY, OTHECEHHbIX K
yrapHoro rasa (CO) c nepeYvHto NCTOYHUKOB, OCHalllaeMblX
AbIMOBbIMW  ra3amu aBTOMaTU4ECKMMN cpeacTBaMu U3MEpPEHUs U yveTa
KT3Y obbema mnm macchbl BbIGpocoB
9.12 Mpsimon 1 pas B roa OnpepeneHne Maccbl MakCUMalbHbIX Pa30BbIX
WHCTPYMeHTanbHbIn" BblbpocoB 3a rog oT KTJY, He OTHECEHHbIX K
nepeyHIo NCTOYHMKOB, OoCHalaeMbix
aBTOMaTUYECKMMU CpeacTBamMu U3MEPEHMUSA N yveTa
obbema nnm maccbl BbI6pocoB
9.13 Pac4yeTHbIN 1 pas B roa OnpepgeneHne macchl BanoBbix BbIOPOCOB 3a rof oT
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KTOY, He OTHECEHHbIX K MEepPeYHd WCTOYHUKOB,
OCHaLlaeMblIx aBTOMaTMYECKUMM cpencteamu
n3mMepeHna n yyeta obbema unm maccol Bblopocos
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9.14 | Macca BbIbpocoB B 9.1 Mpamon HenpepbIBHO OnpegeneHne mMaccbl MakcuMMarsribHbIX pPa3oBbIX W
aTMmocgepy UHCTPYMeEHTanbHbIn 134 BarnoBbIX BbIOPOCOB TBepAbIX 4Yactuy ot KTV,
TBEpAbIX YacTuy ¢ CKurawwmx TBepaooe W XKuakoe TONSMBO U
AbIMOBbLIMW  ra3amu OTHECEHHbIX K NepeyvHd MCTOYHUKOB, OCHAaLLlaeMbIX
KT3Y aBTOMaTMYeCKUMWN cpeacTBaMn U3MepeHnsa N ydyeTa
obbema nnm maccbl BbI6pocoB
9.15 Mpsimon 1 pasBroa OnpepeneHve MacCbl MakCMMarnbHbIX Pa30BbIX
UHCTPYMeHTanbHbIn" BblIbpocoB TBepAblX 4Yactuy 3a rog ot KTJY,
CKurawwmx TBepaoe W XuMAKoe TOMAMBO U He
OTHECEHHbIX K MEePEeYvHd MCTOYHUKOB, OCHAaLLlaeMbIX
aBTOMaTUYECKUMU CpeacTBaMu U3MEPEHUS N yveTa
obbema unm macchl BbI6pocoB
9.16 Pac4yeTHbIN 1 pas B roa OnpegeneHne maccbl MakCuMMarbHbIX Pa3oBbIX W

219

BanoBbIX BbIOPOCOB TBEpPAbIX 4acTul 3a rog oT
KTQJY, cxurarowmx TBepAoe U Xnakoe TONSMBO U He
OTHECEHHbIX K MEepeyvHd UCTOYHMKOB, OCHAaLLaeMbIX
aBTOMaTU4YECKMMWN CpeacTBaMu U3MEPEHMUS U yyeTa
obbema mnm maccol BbIoGpocoB
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9.17 | Macca Bbibpocos B | 9.1 PacueTHbINn 1 pasBroa
aTtmocdepy
TBEpPAbIX YacTuy OT
YronbHbIX CKNagoB
9.18 | Macca BbibpocoB B | 9.1 PacyeTHbIn 1 pa3 B rog
aTtmocdepy
TBEPAbIX YacTuy OT
30/10LLU1aKo0TBasoB
KoHTponb cobniogeHns nMMMTOB 1 HOPMATUBOB BOAOMNOSIb30BaHUSA
9.19 | Pacxog BoAbl, | 9.5 Mpsamon HenpepbiBHO 3a NCKNIOYEHNEM 3abopa NPSAMOTOYHbIMM
3abupaemon n3 WHCTPYMEHTarbHbIN cMcTemMamMm TexBogoCHabXeHns
NMOBEPXHOCTHbIX U
NnoA3eMHbIX BOOHbIX
00BbEeKTOB
9.20 | Pacxop Boabl, | 9.5 B COOTBETCTBUU c | B cootBeTcTBUU
nony4yaemomn oT yCNoBUsSMA Aoroeopa [ C  YCNoBUSIMA
Apyrnx BOAOCHabxeHus aoroesopa
npeanpusaTui BOAOCHabXeHus
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9.21 |Pacxogq Bogbl B|9.5 KocBeHHble un3mMepeHus, | 1 pas B kBapTan
cucrtemax Hanpumep, no
NPAMOTOYHOIo nacnopTHbIM
BOAOCHabXeHus XapakTepucTtmkam n
ymucny  4vacos  paboTbl
HaCOCHOro
obopyaoBaHus, Hopmam
BogonoTpebneHuns
(BopooTBEOEHMS)
noTpebneHnto Hacocamm
3NEKTPO3HEPrnn 1 T.1.
9.22 |Pacxogq Bogbl B|95 KocBeHHble un3MepeHus, | 1 pas B kBapTan
cuctemax Hanpumep, no
000OpOTHOrO nacrnopTHbIM
TEXHUYECKOro XapaKTepuctmkam n
BOOOCHabXeHns ymcny  4vacos  paboTbl
cucTem HaCOCHOro
OXnaxxgeHus, obopygoBaHus, Hopmam
rmgposonoyaaneHus BogonoTpebneHus
(BOpoOTBEOEHMS)

noTpebneHnto Hacocamm
9NEKTPOIHEPTUN U T.M.
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9.23 |Pacxogq Bogbl B|95 KocBeHHble n3MepeHus, | 1 pas B kBapTan
cucTtemax NoBTOPHO- Hanpumep, no
nocnegoBaTefibHOro nacnopTHbIM
BOOOCHabXeHns XapaKkTepuctmkam n

yncny  YacoB  paboTbl
HaCOCHOro
obopyaoBaHus, Hopmam
BogonoTpebneHns
(BOpooTBEOEHMSA)
noTpebneHnto Hacocamu
9NEKTPOIHEPTUN U T.N.

9.24 | Pacxop Boabl, | 9.5 B COOTBETCTBUU c | B cootBeTcTBUMU
nepegaBaemomn yCroBUSIMA aorosopa | € yCrOBUSIMA
CTOPOHHUM BOOOCHabxeHus aorosopa
opraHusaumam 6e3s BOOOCHabXeHus
NCnonb30BaHus
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9.25 | Pacxop Boabl, | 9.5 B COOTBETCTBUU c | B cootBeTtcTBUU
nepenaBaemon yCIroBUSIMUA Aorosopa | ¢ yCroBUSIMHA
CTOPOHHUM BOOOCHabxeHus aorosopa
opraHusaumam BOAOCHabXeHns
nocne
NCronb30BaHUs
9.26 | Pacxopg CTOYHbIX | 9.5 Mpsimon HenpepbiBHO
BO4, OTBOAWMbIX B WHCTPYMEHTAIbHbIN
9.27 | BOAHblE 0OBLEKTHI KocBeHHble un3MmepeHud, | 1 pa3 B kBapTarn
Hanpumep, no
NnacnopTHbIM
XapakTepuctnkam n
yucny  4vacos  paboTbl
HaCOCHOro
obopyaoBaHus, Hopmam
BogonoTpebneHus
(BOpooTBEOEHMS)

noTpebneHnto Hacocamm
9NEKTPOIHEPIUN U T.N
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9.28 PacyeTHble mMeToabl, | 1 pas B kBapTan
Hanpumep, Ha OCHOBe
BOAHOMo ©anaHca
ob6bekTa
9.29 | Pacxop CTOYHbIX | 9.5 B COOTBETCTBUU c | B cootBeTcTBUK
BOJ, OTBOAMMbLIX B yCIroBUSIMA Aoroeopa [ C  yCroBUSMU
LEeHTpann3oBaHHbIe BOAOOTBEAEHMS poroesopa
cucTeMbl BOOOOTBeAEeHUS
BOJOOTBEAEHMS
KoHTpornb cobnogeHnst HopMaTUBOB KayecTBa CTOYHbIX BoA®)
9.30 | TemnepaTtypa 9.6 Mpsimon HenpepbIBHO [na BbINYCKOB TEMNO0OMEHHbIX BOA4 MPAMOTOYHbIX
WHCTPYMEHTarbHbIN CUCTEM  OXNaXxgeHna W NpoAyBOYHbIX  BOA
0BOPOTHBIX CUCTEM OXNaXOEHUS
9.31 | BogopoaHbin 9.6 Mpamown 1 pa3 B 3| [nsBbinyckoB NPoAyBOYHbIX BOL 0BOPOTHLIX CUCTEM
nokasatesnb pH WHCTPYMEHTarnbHbIN Mecsua OXNaXaeHUs 1 CTOYHbIX BoA OT BIY, CTOYHbIX BOA OT

224

KOHCepBaLMn U XUMUYECKNX OYNCTOK 060OpYyaoBaHNS,
CTO4HbIX Boa cuctem [3Y, Bog oT odbmbiBok PBI1 1
KIMH
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9.32 | HedrenpoaykTsl 9.6 Mpsimon 1 pa3 B 3| [ns BbiNyCKOB:
WHCTPYMEHTarnbHbIN mMecsua - TennoobMeHHbIX BOA MPSAMOTOYHbIX CUCTEM
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oXNaXdeHusi U MPOoAyBOYHbIX BOA 0BOPOTHBIX
cucTem oxnaxaeHust npu oxnaxaeHuu
MacroHanosiHeHHoOro o6opyaoBaHus;

- CTOYHbIX BOA XO3SUCTB  >KUOKUX  TOMMUB,
MacCOX035CTB, APEHaXHble BOAbI
NPOM3BOACTBEHHbIX  MOMELUEHUA, B  KOTOPbIX
XPaHATCSA UMK NPUMEHSIITCA HedpTenpoayKThl;

- MOBEPXHOCTHOrO  CTOKa C  TeppuTopum
NPOMMMOLAaKN.
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9.33 | B3BeLlUEHHbIE 8.6 Mpamown 1 pa3 B 3| [ns BbiNyCKOB:
BelllecTBa WHCTPYMEHTanbHbIN mMecsua - MpPOAYBOYHbIX  BOL  OOOPOTHBIX  CUCTEM
oxnaxageHus;
- CTOYHbIX BOA  XO3ANCTB  XWOKUX  TOMMMB,
MacCIIOX035M1CTB, APEHaXHbIe BOAbI
NPOU3BOACTBEHHbLIX  MOMELLEHUA, B  KOTOpPbIX
XPaHATCS U NPUMEHSIIOTCS HEPTENPOAYKTHI;
- NOBEPXHOCTHOIO CTOKa C  Tepputopumn
NpoMMoLanKu;
- CTOYHbIX BOA OT KOHCEepBauMM N XUMUYECKMX
04UCTOK 06OpyaOBaHMS;
- OPEeHaXHbIX BOA NOA3EMHbIX COOPY>KEHUN, CUCTEM
MOHWXXEHNSI YPOBHS PYHTOBbIX BOA,;
- CTOYHbIX BOA CUCTEM MMAPO30SI0yAaNEeHNS;
- CTOYHbIX BOZ BO4ONOATOTOBUTENBbHbLIX YCTAHOBOK;
Boa oT o6mbiBoK PBIM 1 KIMH;
- ObITOBbIX CTOKOB.
9.34 BIK 8.6 Mpsamon 1 pa3 B 3| [ns BbINyCKOB:

WHCTPYMEHTAsbHbIN

mecsaua

-- NMOBEPXHOCTHOIO
npoMMoLLanKy;
- ObITOBbIX CTOKOB.

cTokKa C  TeppuTopuUm
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9.35 | Cyxom ocTtaTok 8.6 Mpamon 1 pas B 3| /[Ans BbiNyCcKOB:
WHCTPYMEHTarsbHbIN mMecsua - npogyBOuYHbIX  BOA ~ OOOPOTHbIX  CUCTEM
oxnaxgeHus;
- CTOYHbIX BOA OT KOHCEepBauUMM N XUMUYECKMX
04YMCTOK 06OpyaOBaHMS;
- OPEeHaXHbIX BOA NOA3EMHbIX COOPYXEHUIN, CUCTEM
NMOHWXXEHNST YPOBHS PYHTOBBIX BOA,;
- CTOYHbIX BOA CUCTEM rMAPO30SI0yaareHuns;
- CTOMHbIX BOZ BOAONOAMOTOBUTENbHbLIX YCTAHOBOK.
9.36 | Xnopugsbl (CI) 8.6 Mpsimon 1 pa3 B 3| [0Ona crtouHbix Boa ot BITY npu ncnonb3oBaHun B
WHCTPYMEHTarsbHbIN mMecsua TEXHOJSIOrMYeCcKoM npouecce BOAOMOArOTOBKM
Xxnopuga HaTpusa u (Mnu) CoNsHOM KUCNOTbI
9.37 | Cynbdatsl (SO2%) 8.6 Mpsimon 1 pa3 B 3 |[0Ona ctouHbix Boa oT BIMY npu ncnonb3oBaHun B
WHCTPYMEHTarbHbIN mMecsua TEXHONOrM4YeCcKkom npouecce BOAOMOArOTOBKM
CEPHOKUCIOro xenesa v (Unn) CepHOn KUCNOTbI
9.38 | XXeneso (Fe®) 8.6 Mpsimon 1 pa3 B 3 |[Ons crtouHbix Boa oT BIMY npu mcnonb3oBaHun B
NHCTPYMEHTasbHbIN mMecsiua TEXHOSIOrMYeckoOM npoLecce BOAOMNOLIOTOBKM B
KayecTBe KoarynaHta coeguHeHun xernesa
9.39 | AnomuHun (AIRY) 8.6 Mpsimon 1 pa3 B 3 |[0Ona ctouHbix Boa oT BIMY npu ncnonb3oBaHun B
WHCTPYMEHTarnbHbIN mMecsua TEXHOMOrMYeckoM npouecce BOOOMNOATOTOBKU B
KayecTBe KoarynsaHta CoeauHeHnn anioMmHms
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9.40 | ToKCMYHOCTb 8.6 Mpamon 1 pas B 3| /[Ans BbiNyCcKOB:
WHCTPYMEHTasbHbIN Mecsua - MPOAYBOYHbIX BO4 OGOPOTHBIX CUCTEM OXMaXaeHNs
npy  MOCTOSIHHOM  BBedeHwn  Guounaos B
LUUPKYNALNOHHYIO N MOAMUTOYHYIO BOAY;
- CTOYHbIX BOA OT KOHCepBauum N XUMUYECKMX
0o4YncTok obopyaoBaHmS,
Boa oT o6mbiBok PBI1 1 KIMH.
9.41 | KoHTporb NHCTpyMeHTanbHble nnu
cobnogeHns pacyeTHble mMeToabl.
HOpPMaTNBOB MpegnoYTnTEnsbHbI
obpasoBaHus n pacyeTHble 6anaHcoBble
pasmeLleHns MeToAbl
OTX0J0B
KoHTposb BO34enCTBUM Ha No43eMHbIe BOAbI
9.42 | HedtenpoaykTbl 8.7 Mpsimon 2 pasa B roj B Mectax pasmeleHuss  MacnoHanosIHEHHOro
WHCTPYMEHTarnbHbIN obopynoBaHus, Macrox034nCTB, Ma3yTHbIX
XO35MCTB
943 | pH 8.7 Mpamon 2 pasa B rog B6nn3an wmecTt pasmelieHnst 3050LL1akooTBanos,
WHCTPYMEHTasbHbIN YrONbHbIX  CKMagoB, LWaMooTBasnoB, CKNagoB
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9.44 | Cynbdatsbl (SO2%) 8.7 Mpsmon 2 pasa B roj BO6nnan wmecT pasmelieHnst 3050LUM1akooTBanos,
WHCTPYMEHTarsbHbIN YrONnbHbIX  CKMagoB, LWMNaMoOTBanoB, CKNagoB
CEPHOM KNCMOThI
KoHTposib BO34eNCTBUIN Ha NOYBbI
9.45 | CopepxaHue B|8.8 Mpsimon 1 pasBrog Ha rpanunuyax npomnnowaakm nnu C33
no4se 2-3-x NHCTPYMEHTarbHbIN
BELLECTB,
XapakTepHbIX  Ang
NCcnosib3yemblX
yrneuv v nx 3on
MprmeyaHus:

) OnpepeneHune pacxofa AbIMOBbIX ra30B BO3MOXHO Kak MHCTPYMEHTarbHbIMU U3MEPEHNUSMU, TaK U pacHeTHbIMWU METO4aMM Ha OCHOBE pacxofa TOMnnuBa.

2) B kayecTBe anbTepHATUBbLI HEMNPEPLIBHOMY UMM NEPUOANYECKOMY U3MEPEHUI0 BbIBPOCOB CepHUCTOro aHruapuaa ans KT3Y, ckurawowmx TBepable v (Unun) Xuakue
TOMMMBA C 3BECTHBIM COAEpP)XaHNeM Cepbl U B KOTOPbIX HE MPUMEHSAITCS CUCTEMbI AeCynbdypusaLmm (CepooYMCTKI) YXoOaLMX ra3os, Ans onpeaeneHus Boiopocos SOz
MOrYT NPUMEHATLCS PacYeTHbIe METOAMKN, OCHOBAHHbIE HA pacxodax TOMfMBa 1 COAepPXXaHUM B HEM CEpbl.

%) Onsa KT3Y, akcnnyatupyembix MeHee 2000 4acoB B rof, HeMpriepbiBHbIA MHCTPYMEHTarbHbIA KOHTPOrb He sensetcs HOT. [ns onpeneneHusi Banosbix BbIGPOCOB OT
Taknx KT3Y npumMeHsTCa Nepnoanyeckmin MHCTPYMEHTarbHbIA KOHTPOIb U pacyeTHble MeToab!.

4) HenpepbIBHbI KOHTPOIb BLIGPOCOB 3arpsA3HSOLLNX BELWECTB B aTMocdepy NocpeacTBOM aBTOMaTUYECKUX CPEACTB M3MEPEHUs 1 y4eTa obbema unm Macchbl BbIGpOCoB
MOXeT OCYLLEeCTBAATbCA Ha UCTOYHUKaX BblgeneHns (KTAY) nnm Ha ncTovHuKax BblIOpoCcoB (4bIMOBLIX Tpybax).

5 HAOT Ne 9.30 — 9.40 NpUMeHsItOTCS TOMbKO ANt HOPMUPYEMBIX BbIMYCKOB CTOYHbIX BOZ, B BOAHbIE OOBEKTHI 1 B LIEHTPanM3oBaHHbIe CETY BOOOOTBEAEHUSI.
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Pazgen 10 3akntounTtenbHbIe MOSIOXEHUS U peKoMeHaaunum

10.1 O6wWwme nonoxeHus

MpoekT cnpaBodHuka HOT paspabortaH TPIT 38, cosgaHHoM npuka3om PocctangapTta
ot 18 nonsa 2016 r. Ne 1037 [8].

Mpn dopmmpoBaHnn Hactosiwero cnpasovHnka HOT Obin Mcnonb3oBaH MPOEKT
cnpaBoyHmka HOT, paspabotaHHbii B pamMkKax rocyfapCTBEHHOrO  KOHTpakTa
16/0411.3070390019.241/10/113 ot 14 wona 2016 roga no 3aka3dy MwuHaHepro Poccun
cneumanuctamm OAO «3OHepretndeckmn MHCTUTYT um. .M. KpxwmkaHosckoro (OAO
«9HNH»), OAO «Bcepoccuinckun pgsaxabl opgeHa Tpygosoro KpacHoro 3HameHu
TennotexHnyecknn Hay4yHo-uccnegosatensckui MHCTUTYT» (OAO «BTW»), HaumoHanbHoro
nccnegoBartenbckoro yHusepcuteta «MockoBckui aHepreTudecknn MHCTUTYT™ (PrboyY BO
«HNY «M3WN») n OO0 «3kononucy.

C6op nHpopmaumm ocyuectenanca bropo HAT npu cogencteum Accoumnaumm «Coset
npousBoauTENEn 3NEeKTPOIHEPINN U CTPATErMYECKMX MHBECTOPOB SNEKTPOIHEPreTUKU» |
OO0 «3korop».

Mpn noarotoBke HacTosiwero cnpasoyHuka HOT OGbinn Mcnonb3oBaHbl MaTepuansl,
NoSTydeHHbIE OT POCCUMUCKUX MPOU3BOAUTENEN TEMNIOBON N 3MEKTPUYECKON IHEPINN B Xon4e
obmeHa nHgopmaumen, opraHmnszosaHHoro bropo HOT, OcHoBHble nonoxeHunsa (KoHuenums)
TEXHUYECKOM MOSIUTUKM B 3nekTpoaHepreTuke Poccum Ha nepuog go 2030 r. [91], maTtepuansl
pa3paboTku lNporpammbl MoaepHU3aUnKM anekTpoaHepreTnkn Poccum Ha nepuop oo 2020
(2030) rr. [92], MHdOopMaUUNOHHBIN COOPHUNK « COBPEMEHHbIE MPUPOAOOXPAHHbBIE TEXHOOMMU
B anekTpoaHepreTuke» [25], TOCT P 50831-95. (FTOCT P 55173-2012), YcTaHOBKM KOTESbHbIE.
TennomexaHnyeckoe obopyanoBaHne. OOWuWe TexHudeckne TpeboBaHUs, a Takke
cnpaBoyHbin  gokymeHT EC «HOT [gns KpynHbIX  TOMSIMBOCXKWUrarLWMX YCTaHOBOKY,
yTBepXaeHHbin B 2006 rogy u npoekt cnpaBodHnka EC «HOT pgns  KpynHbIX
TOMMMBOCKMUIaKoLWNX YCTAHOBOKY, (OUHAmNbHbLIW BapuaHT oT utoHa 2016 1. [9, 10]
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10.2 CocTtaB TPI'- 38

NTC 38-2017

Coctas TPI" 38, yTBepxxaeHHbIN npukazom PocctaHgapTta ot 18 mnons 2016 r Ne 1037,
npeacraeneH B Tabnvue 10.1.

Tabnuua 10.1 — CocraB TexHudeckon paboden rpynnbl «CxuraHne TonnmBa Ha KpynHbIX
yCTaHOBKax B Lensax npomnssoactea aHeprumny» (TPIM 38)

Ne n/n

ol7[@) OpraHunsauus

1 AnTyxoBa VpuHa My6nnyHoe akumoHepHoe obLecTBo «3AHen Poccusay,
AnbdpenoBHa MAO «3Hen Poccusa»

2 Bankos Nropb MuHuctepcTBo aHepreTukn Poccunckon denepaumn,
AHaTOnbLEBUY (MuHaHepro Poccun)

3 Bobbines NeTp MuHucTepcTBo aHepreTukn Poccunckon degepaumn,
Mwuxannosn4 (MuHaHepro Poccun)

4 BparnHa Onbra OTkpbITOE aKumoHepHoe obLiecTBoO «Bcepoccuiicknii
HasapoBsHa TennotexHmyeckni MHCTUTYT», (OAO «BTW»)

5 Bybnen MeTp [My6nnyHoe akuMoHepHoe 0OLLECTBO SHEPIETUKM U
BacunbeBny anekTpudukaumm «Mocaneproy, (IMAO «MocaHeproy»)

6 bytoBckuin PycnaH depepanbHoe rocygapCTBEHHOE BroaKeTHOE
Onerosu4 yupexaeHue «Bcepoccunckmuin Hay4Ho-

ncecnenoBaTesibCKMN MHCTUTYT OXPaHbl OKpY»KatoLen
cpegbl», (PIrbY «BHUWN Skonorus»)

7 ByTtakoBa VpwuHa O6uwecTBO C OrpaHNYEHHON OTBETCTBEHHOCTbLHIO
BrnagvmunposHa «Cunbupckas reHepupytowaa komnanms», (000 «CI'Ky)

8 BekoBueB Bayecnas O6uwecTBO C OrpaHN4YEHHON OTBETCTBEHHOCTbLHO
CepreeBuy «3kononucy, (000 «3kononucy)

9 BepeHuH AHTOH My6nnyHoe akumoHepHoe obuectBo «MHTep PAOy,
AnekcaHgpoBuy (MAO «HHTEep PAOy)

10 Becenos ®enop MHCTUTYT 3HepreTnyeckmnx uccriegoBaHnin Poccuickon
BagnmoBuy akagemum Hayk, (MHOU PAH)

11 Bue4yap AHTOH Accounaums «CoBeT Npom3BoaNTENEN ANEKTPOIHEPTUN
Hukonaesu4 N CTpaTermn4eCcKkMx MHBECTOPOB ANEKTPOSIHEPTETUKN Y

12 Brnagumupos Omutpuin | MNMybnudHoe akumoHepHoe obuwectso « CUBYP XonguHry»
Bnagumuposud

13 BonocaTtoBa Mapus MwnHUCTEPCTBO NPUPOLHbLIX PECYPCOB U 3KONOru
[MeTpoBHa Poccunckon ®egepaumn, (MuHnpupogbl Poccum)

14 NopeB EBrenumn My6nnyHoe akumoHepHoe obuiecTtBo «Pyclngpo»,
Hvkonaesu4 (MAO «Pycl'vapo»)

15 "padoB Muxaun My6nnyHoe akumoHepHoe obuiecTBo «KBagpay,
AnekcaHgpoBuy (MAO «Ksagpa»)

16 "pnbkoB AnekcaHgp KasaHckuin rocyaapCTBEHHbIN 3HEPreTUYecKum
Mwuxannosn4 yHuBepcuteT, (KIQY)

17 "puropbeB OMntpun O6uwecTBO C OrpaHN4YEHHON OTBETCTBEHHOCTbLHO
PropurkoBuY «3Qkoropy, (OO0 «3Bkorop»)
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Ne n/n ol7Te) OpraHusaums
18 ObiraH Muxaun depeparnbHoe rocygapCTBeHHOe BroaKeTHoe
Mwuxannosu4 yupexaeHue «Poccuninckoe aHepreTMyeckoe areHTCTBO»
MwuHaHepro Poccuu, (PIrbY «P3A» MuHaHepro Poccum)
19 Edumo Anekcen 3akpbiToe akumoHepHoe obuecTtBo «lMpodLiemeHT-
Bukroposuy Bektop», (BA0O «[LB»)
20 3Be3auHa Hagexna AkumnoHepHoe obuiectBo «Cubupckasa aHepreTmyeckas
MBaHoBHa komnanua», AO « CUB3KO»
21 3emnskoB AMuTpui OO0 «®PuHro-Komnnekcy
AnekcaHapoBuY
22 3ponynkoB Hukonam OTKpbITOE aKLMOHEPHOE 0BLECTBO «QHEPreTUYECKNI
Anekceesuny NHCTUTYT uM. [.M.KpxxmxaHosckoro, (OAO «3HNH»)
23 3blkoB AnekcaHap OTKpbITOE aKLuMOHepHOe obLecTBO «Bcepoccumnckun
MakcumoBuy TennotexHmyeckum NMHCTUTYT», (OAO «BTW»)
24 KBackos Bnagumunp OTkpbITOE aKLuMoHepHoe obLecTBo « TepputopmanbHas
Bukroposu4 reHepupytowaa komnanmsa Ne2y, (OAO «TIK-2»)
25 KoHagpaTbeBa Onbra depepanbHoe rocygapCcTBEHHOE BoaKeTHOE
EBreHbeBHa obpasoBaTenbHOe yyYpexaeHne BbICLLIEro
npodeccuoHanbHOro obpasoBaHnsa «HauMoHanbHbIN
nccrnegoBarternbCknn yHnsepcutet « MockoBcKum
OHepreTnyecknn IHCTUTYT»,
(PreQy BIr1O «HNY «M3N»)
26 KoHneB Anekcen depepanbHoe rocygapCTBEHHOE BroaKeTHOE
BukTopoBu4 yupexgeHue «Poccumnckoe aHepreTudeckoe areHTCTBO»
MwuHaHepro Poccun, (PIrbY «POA» MuHaHepro Poccun)
27 KonteB AnekcaHap 3A0 «AJllbCTOM lNayap CtaBaH»
CepreeBuy
28 Koponanos BaneHTuH depepanbHoe rocyaapcTBeHHoe GroaxeTHoe
Mwuxannosu4 yupexaeHue «Bcepoccumnckmnin Hay4yHo-
nccnenoBaTenbCKUA MHCTUTYT OXpaHbl OKpYKatoLen
cpeabl», (PrbY «BHUN Skonorus»)
29 KoTtnep Brnaagnex OTkpbITOE akumoHepHoe obLiecTBoO «Bcepoccuiicknii
PomaHoBMY TennotexHmyeckm MHCTUTYT», (OAO «BTW»)
30 KpacasuH Omutpui My6nnyHoe akumoHepHoe obuiectso «CUBYP XonguHry»
[MaBnoBunY
31 Kyxapues Bnagncnas MwuHucTepcTBO 3HepreTukn Poccurickon degepaumm,
Briagummnposuny (MuHsHepro Poccum)
32 KywHnp KoHCTaHTUH O6LwecTBO C OrpaHNYEHHON OTBETCTBEHHOCTbLIO
AxoBnesuny «Cunbupckas reHepupytowaa komnanms», (000 «CI'Ky»)
33 JNTateinos Mapart HaunoHanbHasn opraHM3aumsi NoaAEePXKKM NPOEKTOB
dunapeToBuY nornoweHus yrnepoga, (HOMMY)
34 Jlebepnes Cepren O6uwecTBO C OrpaHNYEHHON OTBETCTBEHHOCTbLHO
HukonaeBuy «HIMO Bkonorusay», (000 «HMO «3Jkonornsay)
35 Jlenkam Anekcen OAO «Hay4HO-npon3BoACTBEHHOE 0ObeaNHEHME MO
OBanbgoBuUY nccneoBaHmo Y MPOEKTUPOBAHUIO SHEPreTUYECKOro

obopynosaHus um. .. MNonsyHosa»,
(OAO «HIMO LUKTN»)
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Ne n/n 0l%[0)] OpraHunsauyus
36 Jlnctonagos Omutpui OTkpbITOE akumoHepHoe 06wecTBO»POPTY My,
Bnagumumnposuny (OAO «®OPTYMy)
37 JlobaHoB AnekcaHap OAO «EBpoCunb3Hepro»
Mwuxannosu4
38 MakapoBa EneHa OTKpbITOE aKkumMoHepHoe obuiecTBo «Bcepoccunmnckum
BnagmumupoBHa TennotexHmyeckmn NHCTUTYT», (OAO «BTWU»)
39 MwuTpenkuH Anekcanap MwuHucTepcTBO aHepreTnkn Poccunckon depepauuu,
Hukonaesu4 (MuHaHepro Poccum)
40 MornoBa OnnuHa MwuHucTepcTBo aHepreTnkn Poccumnckon degepaumn,
JleoHvgoBHa (MuHaHepro Poccum)
41 Heuvaes Bnagnmup Biopo Beputac
BanepbeBuny
42 HukntuH Angpen O6LecTBO € OrpaHNYEHHON OTBETCTBEHHOCTLIO
Hukonaesu4 «HIMO 3konorus», (OO0 «HIMNO «3konoruns»)
43 HukntnHa Mapus MUHUCTEPCTBO 9KOHOMMUYECKOIO Pa3BUTUS POCCUINCKON
AnekcaHgpoBHa denepauyunu, (MnHakoHoMpassuTua Poccum)
44 Ornenko Oner KOpbeBuny 000 «3QH+[]eBenonMeHT»
45 MaBnos Butanuun OTkpbiToe AkunoHepHoe ObwectBo «Hopunbcko-
AnekcaHgpoBu4 Tanmbipckasa aHepreTnyeckass KOMNaHusa»,
(OAO «HT3K»)
46 NMaBnoB Muxaunn depgepanbHoe rocygapcTBeHHoE BooKeTHOE
AnekcaHapoBuY yupexgeHue «Poccunckoe aHepreTnyeckoe
areHTcTBo» MunaHepro Poccun, (PIrbY «P3A»
MwuHaHepro Poccun)
47 Mepdunbea MpnHa My6nnyHoe akunoHepHoe obLLECTBO
BagumosHa «WpkyTtckaHeproy, (MAO «pKyTCKaHepro»)
48 MetenuH Cepren OO0 «lMasnpom aHeproxonguHMr»
AnekcaHgpoBu4
49 [MeTtpoB Bnagnmup My6nnyHoe akumoHepHoe obLiecTBo «Jlykomny,
AnekceeBuny (MAQO «Jlykownny)
50 MNunbuoBa Hatanbs OTKpbITOE aKkuMoHepHoe obLecTBo «Bcepoccnmnckun
KoHCTaHTNHOBHA TennotexHmyeckum MHCTUTYT», (OAO «BTW»)
51 MnatoHoB Bcesonop 3A0 «[MpocbLlemeHT-BekTop», (BAO «IMLB»)
KoHcTaHTMHOBMY
52 Mogmapes Uropb Accounaumsa «CoBeT nponssoanTenemn
"eHHagbeBMY SNEeKTPO3Heprnm
N CTpaTernvyecknx MHBECTOPOB ANEKTPOIHEPTETUKN»
53 MonyaH AnekcaHgp PocTtexHansop
deodaHOBNY
54 MomenbHuKoB Nropb Hekommepueckoe napTHepcTBo «Coto3
MBaHoBWU4 ropHonpombineHHnkoB Poccuny (HIM «Coto3
rOPHONPOMbILLIIEHHNKOB Poccuny)
55 [Mpoxopos Bagnm depgepanbHoe rocygapcTBeHHoe BogpKeTHOE

Bopucosuny

obpasoBaTtenbHOe yyYpexaeHne BbICLIEero
npodeccuoHanbHOro obpasoBaHnsa «HaumMoHanbHbIN
nccnegoBaTtenbCknn yHmeepcuteT « MOCKOBCKUI
OHepreTnyecknn HCTUTYT»,
(PreQy BI1O «HNY «M3WN»)
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Ne n/n ol7[e] OpraHnsauus
56 MyTnnoB Bsiyecnas depepanbHoe rocyaapcTBeHHoe GroaxeTHoe
AxoBnesuny obpasoBaTenbHOE yyYpeXaeHne BbICLLEro
npodeccnoHanbHoro obpasoBaHna «HaumoHanbHbIN
nccnegoBaTtenbCknn yHnsepcuteT « MockoBCKUM
OHepreTnyecku HCTUTYT»,
(®reQy BI1O «HNY «M3N»)
57 PomaHoB Cepren OTKpbITOE aKLUMOHEPHOE 00LWECTBO «QHEPreTUYECKNin
Mwuxannosu4 NHCTUTYT uM. [.M.KpxxmxxaHosckoro, (OAO «OHNH»)
58 Pocnsakos MNaBen depepanbHoe rocyaapcTBeHHoe GrogxeTHoe
Bacunbesuy obpasoBaTenbHOE yyYpexaeHne BbICLLIETO
npodeccnoHanbHOro obpasoBaHnsa «HaumMoHanbHbIN
nccnegoBarternbCknn yHnsepcnteT « MockoBCKum
OHepreTnyeckun HCTUTYT»,
(PreQy BI1O «HNY «M3N»)
59 CanapoB Muxaun OTKpbITOE aKUMOHEPHOE 0OLLIECTBO «QHEPreTUYECKnin
NcaeBuny NHCTUTYT uM. [.M.KpxxmxaHosckoro, (OAO «OHNH»)
60 CepnnoB AHaTonumn depeparnbHoe rocygapCTBeHHOe BloaKeTHoe
CtenaHoBu4 obpasoBaTenbHOE y4YpeXaeHNE BbICLLETO
npodeccnoHanbHoro obpasoBaHna «HaumoHanbHbIN
nccnegoBaTternbCknin yHnsepcuteT « MockoBCKUM
OHepreTnyecknin IHCTuTyTy,
(®reQy BI1O «HNY «M3N»)
61 CepaHT Penukc O6uwecTBO C OrpaHNYEeHHON OTBETCTBEHHOCTbIO «3n0O-
AHaTOnbLEBUY KOT3C», (OO0 «3n0O-KOTOC»)
62 CepatokoB Butanun Accoumnaums «CoBeT nponssBoanTenen aNeKTpo3IHeEpPrnm
AnekcaHgpoBu4 N CTpaTermyecknx MHBECTOPOB ANIEKTPOIHEPTETUKM»
63 CwuBkoB AHaTonuu OAO «["eHepupytoLwas KoMnaHUs»
JleoHnpgoBuny
64 CmupHoBa CeeTnaHa My6nuyHoe akumoHepHoe obuiecTBo «dPenepanbHas
HukonaeBHa ceTeBasi KOMnaHna EQnHON aHepreTUyYeckom CUCTEMBI Y,
(MAO «dCK EQC»)
65 CmopsikoBa Hatanusa My6nnyHoe akumoHepHoe obLecTBo «3Hen Poccusay,
FOpbeBHa (MAQO «3Hen Poccus»)
66 Tokapes Oner MWHUCTEPCTBO NPOMbBILLIIEHHOCTU U TOProBx
MaBnosuny Poccunckon ®egepaumn, (MnHnpomtopr Poccun)
67 TpeTbakoBa MapuHa MwuHuctepcTBo aHepreTukn Poccunckon denepaumn,
ButanbesHa (MuHaHepro Poccum)
68 TyroB AHapen OTKpbITOE aKuMoHepHoe obwecTBoO «Bcepoccuimnckum
Hvkonaesn4 TennotexHmyeckmmi MHCTUTYT», (OAO «BTW»)
69 Tynos Bnagumup depepanbHoe rocygapCTBEHHOE BloaKeTHOE
Bopucosny obpasoBaTenbHOE yyYpexaeHme BbICLLIEro

npodeccuoHanbHOro obpasoBaHnsa «HaumMoHanbHbIN
nccrnegoBaTenbCckum yHneepcuteT « MOCKOBCKUI
OHepreTuyecknum MHCTUTy T,
(PreQy BIrO «HNY «M3N»)
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Ne n/n ol7[e] OpraHnsauus

70 YmaxaHoB Maromeg- depeparnbHoe rocygapCcTBeHHoOe BoaKeTHOe
Canam UnbsacoBuy yupexaeHue «Poccuninckoe aHepreTMyeckoe areHTCTBO»

MwuHaHepro Poccuu, (PIrbY «P3A» MunaHepro Poccum)

71 depnopos bopuc O6LecTBO C OrpaHMYeHHON OTBETCTBEHHOCTBIO « PUHrO-
CepreeBuy Komnneker», (OO0 «PuHro-Komnnekcy)

72 LleneHok Anekcen O6LLecTBO € OrpaHMYeHHON OTBETCTBEHHOCTLIO «3nO-
BaHOBMY KOT3C», (OO0 «3nO-KOT3OC»)

73 UepemunknHa EneHa O6LwecTBO C OrpaHNYEHHON OTBETCTBEHHOCTbLHO
ApKagbeBHa «PocOHeprollpoekTy, (OO0 «Poc3ly)

74 Uepkacckuin EBreHumn My6nuyHoe akumoHepHoe obuectBo «KOHMNPOY,
BanepbeBuny (MAO «HOHuMnpo»)

75 Uyraesa Anna OTkpbITOE akumoHepHoe obLiecTBo «Bcepoccuiicknii
HunkonaeBHa TennotexHmyeckmmi MHCTUTYT», (OAO «BTW»)

76 Yymak PrHa OO0 «las3npom aHeproxonguHr»
AnbpenosHa

77 LLabanuHa Mapus [My6nnyHoe akumoHepHoe obwectBo «T ey,
HvkonaesHa (MAO «T lMntocy)

78 LLlabaHoB Uropb OAO «MHCcTUTYT TennoanekTponpoekT»
iBaHOBWY

79 Llemsakos NMeTp OTKpbITOE aKLMoHepHoe obLwecTBo «Hay4Ho-
Mwuxannosu4 nccnenoBaTesibCKMN MHCTUTYT OXpaHbl aTMOCHEPHOro

Bosayxa», (OAO «HNWM Atmocdepar)

80 LLImakoB Anekcen O6LecTBO C OrpaHNYEHHON OTBETCTBEHHOCTbLIO
BanepbeBuy «HIMO 3konorus», (OO0 «HIMNO «3konorus»)

81 Axkyc JleoHng OTKpbITOE aKuMoHepHoe obwecTBO «Pyanpomy,
CrtaHncnasoBuM (OAO «Pygnpomy)
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10.3 PekomeHpaunmn

B uenax opraHmsauumn rocygapCTBEHHOro KOHTpons BHeapeHus HOT, onpeaenexHns
Heobxoanumoctn nepepabotkn WUTC 38, unenHbl TPl 38 cuutawoT HeobxogumbiM
opraHusoBaTtb nepuogunveckuin cbop mHdopmauum no npumeHeHno HAT, gocturaembim
3HaYEeHNAM TEeXHOSIONMYECKUX roKasaTenenm B  3neKkTpoaHepreTuke. [encrByrowlas
oTpacrneBasi CucTemMa OTYETHOCTU, B TOM YUCIE SKONOrMYeckas OTYETHOCTb, HE COAEPXKUT
Takon mHpopmaumn. Hanbonee noaxopsduien dopmon cbopa Takom MHGopmMaumm, no
MHeHuto TPI™ 38, aBnaeTtca cosgasaemas IC TOK.
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UTC 38-2017
MpunoxeHune A (cnpaBo4Hoe)

TepMuHbI, onpeaeneHust U CoOKpaLleHus

TepMuHbI 1 onpeaeneHus

B HacTodLweM AOKYMEHTE NPUMEHEHbI TEPMUHBLI B COOTBETCTBUM CO CreayroLwmnumMm
HOPMaTUBHbBIMWU JOKYMEHTaMMU:

depnepanbHbin 3akoH OT 26 noHa 2008 . Ne 102-d3 «O6 obecneyeHnmn eanHcTBa
N3MepeHniny;

FOCT 19431-84 OHepreTuka n anekTpudukauns. TepMunHbl 1 onpeaeneHns;

FOCT 26691-85 TennoaHepreTuka. TepMuHbl U onpeaeneHus;

FOCT P 54974-2012 KoTnbl cTaynoHapHble napoBble, BOAOrpenHble N KOTIbl-
yTUnn3aTopbl. TEPMUHbBI 1 ONpeaeneHuns;

FOCT P 51852-2001 (MCO 3977-1) YcTaHOBKM ra3oTypbuHHbIE. TEpMUHbI 1
onpeneneHus;

FOCT 27065-86 KauectBo Boa. TEpMUHLI U onpeaeneHuns;

FTOCT P 56828.15-2016 Hawunydwme [OCTYNHbIE TEXHOMOrMWU. TEepMUHbI U
onpeneneHus;

Pekomengauun. Cuctema pas3paboTkKm M MNOCTAHOBKM  MNPOAYKUMW  Ha
npoun3BoACcTBO. TepMuHbl n onpeaenenus. P 50-605-80-93;

FOCT P 50831 YcraHoBKM KOTenbHble. TennomexaHuyeckoe obopydoBaHue.
O6wwme TexHn4eckne TpeboBaHus;

FOCT 16263-70 NocypoapcTBeHHasa cuctema obecneyeHns equHCTBa M3MEPEHUI.
MeTponorus. TepMuHbl 1 onpegenenus;

FOCT P 8.596-2002 TlocymapcTBeHHas cuctema obecnedyeHus enuHCTBa
namepeHun. MeTponormdeckoe obecneyeHne wuameputenbHbix cucteM. OCHOBHble
NONOXEeHUs;

FOCT P NCO 10396-2012 Bbibpockl cTaumoHapHbIX UICTOYHMKOB. OTOOp Npob npu
aBTOMATU4YECKOM  OMpedeneHnn copepXaHusi rasoB C  MOMOLWbIO  MOCTOSIHHO
YCTaHOBIEHHbIX CUCTEM MOHUTOPWUHIa;

NIOCT P WCO 10155-2006 Bbibpocbl  cTauMoHapHbIX  UCTOYHWUKOB.
ABTOMATMYECKMW  MOHUTOPWUHI  MacCOBOM  KOHUEHTpauum  TBepablX  YacTul,.
XapakTepuCTUkn U3MepUTENbHbIX CUCTEM, METOAbl WCMbITAHUA W TeXHUYecKkue
TpeboBaHus.
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CokpalieHus

BREF |CnpaBo4HMK MO Haunyywmm AOCTynHbIM TexHonornam (anrn. Best available
techniques REFerence)

Bl ByHkep roToBon nbinu

BCY ByHkep cbiporo yrns

BN3 Bo3o6HOBNSiIEMbIE NCTOYHWNKN SHEPTUN

BOO® BosgyxoocywnTenbHbln punibTp

BI1Y BopgonogrotoButeneHasa yctaHoBKa

BTU Bcepoccuicknin TennoTexHUYeckuim UHCTUTYT

30 M'maoposonooTtBan

r3y 'moposonoynanexve

KA 'mpapo-kaBuTaumoHHasa obpaboTka

FOCT |[ocymapCTBeHHbIN cTaHAapT

roy [[a3004McTHasA ycTaHoOBKa

ren ["a3operynsaropHbIN MYHKT

rmy a3oTypObuHHasA ycTaHoBKa

MOC |[a3oTypOMHHasA aneKkTpocTaHums

aC MmppoanekTpocTaHums

EC EBponewnckun coros

ESC Eaonnas aHepreTnyeckas cuctema

KWy  Kugkoe wnakoyganeHve

3ATO |3akpblToe agMUHUCTPATMBHO-TEPPUTOPUANbLHoe obpasoBaHne

3CA 3onocmbIBHbIE annapaThl

3O 3onolunakoBble OTX0Abl

3lC 3onownakoBasi cMecCb

3y 3onownakoyganexHue

3LX 3onownakoxpaHunuiie

nTC MHpopmaLMOHHO-TEXHUYECKUIA CNPaBOYHUK

Kna KoHycHas nHaykunoHHas apobwunka

Krg KoadhdmumneHT nonesHoro AencTaus

KMNH KoHBEKTMBHbIE NMOBEPXHOCTM Harpesa

KC Kunawmn crnion

KTQY  |KpynHble TONNMBOCKUratoLmne aHeproreHepmpyoLmne yCTaHOBKM

K3C KoHOeHcaunoHHas anekTpuyeckas ctaHumns

M-B MenbHuua-BEHTUNATOP

MKO Macna nHgyctpuanbHble 0OTpaboTaHHbIe

MM MonoTkoBas MenbHULa

MOO MacnoounctutensHoe obopynosaHue

MX MacnsiHoe X03a1CcTBO

HOT Hauny4wasa goctynHas TexHomnorus

HUNP HayuHo-nccnegosaTensckas paboTta

OKB3[] |Obwepoccuicknin knaccngukaTop BUAOB 3KOHOMUYECKON AEATENBHOCTU

OKMNA |O6wepoccuiicknin  knaccudmkaTtop MNpoOAyKUMM MO BMAAM  3KOHOMWUYECKON
AeATeNbHOCTH
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OPO O6beKT pasmeLLeHNsa 0TXOL40B

OCO OB60pOTHbBIE CUCTEMBI OXITaXOEHUA

03C O6beanHeHHasn aHepreTnyeckasl cuctema
MAO My6nuyHoe akunmoHepHoe 06LecTBO

NMBH [MTHeBMOBMHTOBOW Hacoc

nry [MaporasoBasi ycTaHOBKa

noB MpegenbHO JonycTMMBbIN BbIGpPOC

MoK MpenenbHO gonycTtuMas KOHUEeHTpaums
nawx [MpegensHo gonycTnmas LWyMoBasi XxapakTepuctmka
N3y lMHeBMO30n0yaaneHve

MKH MHeBMOKamepHbIN Hacoc

MM MepBUYHBLIN MeTOA

MMWY [NMHeBMoOMexaHn4yeckoe LnakoyganeHme

MNCH CTpynHbIN Hacoc

nco MpOMBILLINEHHbIE CUCTEMbI OXNaXKOAEHUS

ncy Mapocunosas yctaHoBKa

nTa [MpaBuna TexHMYecKon aKcnyaTaumm

MNaK Mpon3BoOACTBEHHbBIN SKONOMMYECKNN KOHTPOSb
PBIl PereHepaTuBHbIN BO3gyxonogorpesaTtesib
POY PenyKkunoHHO-oxnagnTenbHasa ycTaHoBKa
PMAA  |PoTopHO-nynbcauMOHHbIN aKyCTU4eCcKuin annapar
CBM CpegHexogHas BankoBasi MenbHULA

CKB CenekTMBHOE KaTanuTUYeckoe BOCCTAHOBIEHME OKCUOOB a3oTa
CKO CBepxkpuTuyeckoe gaBrneHne napa

CMC CywuneHoO-MenbHUYHasa cuctema

CHKB |CenektuBHOE HekaTannTnyeckoe BOCCTAHOBMEHME OKCUAO0B a30oTa
CHO Cwmecb HedbTenpoaykToB oTpaboTaHHbIX

cn CuncTtema nblnenpuroToBreHus

CCKIM |CynepcBepxkpuTnyeckme napameTpbl napa
TWY TBepgoe wnakoyganeHue

TOK TonnMBHO-3HEPreTUYECKNIN KOMMMEKC

T3C TennoBas anekTpuyeckas ctaHuus

T3, TennoanekTpoueHTparb

YOO YcTtaHoBka obpaTHOro ocmoca

YOCS3 |YcTaHoBKa OTrpy3Ku CyxOmn 301bl

YYO YcTaHoBKa yneTpadunsTpaum

(oled]] PuNbTP CMELLaHHOro AencTBUA

dTO PUNbTP TOHKON OYUCTKM

uBa LinnvHap BbICOKOro AaBneHuns

LIKC LinpkynupyoLmin KUNALWMIA Crown

LICB LleHTpanusoBaHHas cMcteMa BOAOOTBEAEHNS
ucn Unnnnap cpegHero gaBneHus

WBM LWaposas 6apabaHHas menbHMLA
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MpunoxeHune b (o6sa3aTenbHoE)

NMepeyeHb MapKepHbIX BelecTB
B Tabnuue b.1 npuBedeH nepeveHb 3arps3HSOLMX BELLEeCTB, KOTOpble, MO
MHeHno TPI38, aomkHbl HOpMMpOBaTbCsA M KOHTponupoBaTtbcda (B pamkax [M3K) B
Bblbpocax KTOY

Tabnmua bB.1 — T[lepeyHn MapkepHbiX BeELWECTB B Bblbpocax  KpynHbIX

TONNMBOCKMUIaloLWmx yCTaHOBKaX
Onsa yronbHbix TAC
Okcmabl a30Ta B NepecyeTe Ha AMoKcKa a3oTa
Cepbl gnokeng,
Yrnepoga okcung
3ona TBEpAOro Tonnmnea
Ona masyTHbix TOC
Okcmabl a30Ta B NepecyeTe Ha AMoKcua a3oTa
Cepbl gmokeng,
Yrnepoga okcug
3ona TOC masyTHas (B nepecyeTe Ha BaHagumn)
Ons rasoBbix TOC
Okcmabl a30Ta B NepecyeTe Ha AMoKcKa a3oTa
Yrnepoga okeung
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MpunoxeHue B (ob6sa3aTenbHoe)

Mepeyenb HAOT

MpeonpuaTua MoryT NPUMEHSTL 0By U3 NepeYnCrieHHbIX TEXHONOMIN, NCXxoas
N3 KOHKpeTHbIX ycnoBun TAC no BO3MOXHOCTU PEKOHCTPYKUMU, WHTEeHcUpmkaumm
paboTbl MMM  3aMeHbl  OEWCTBYIOLIEro  MPUMPOAOOXpaHHOro  obopyaoBaHus,
ycTaHoBreHHoro Ha TOC C y4yeTOM OrpaHM4yeHu Mo UX MPUMEHEHUID U TEXHUKO-
3KOHOMMYECKOro 060CHOBaHMs nNpeafiaraembiX MeponpUATUN

B.1 HOT pa3rpy3ku, XxpaHeHUAa 1 NnoaroToBKU TBepAOro Tonnmea

B03MOXHO NpMMeHeHne OHOWN UITM HECKOSbKUX U3 NepeynUCeHHbIX TEXHOSOIMI:

HOT 2.1 Pasrpyska Tonnuea B 3aKpbITbIX MOMELLEHUSX C CUCTEMOMN acnmpauumu.
A dekTnBHOCTL ouncTkM Bo3gyxa 70 — 90 %.

HOT 2.2 Kcnonb3oBaHue MOrpy3oyHO-pasrpy3oyHoro obopyaoBaHus u
npucnocobneHnin, KOTopble MUHUMU3UPYIOT BbICOTY NageHnsa Tonnuvea.

HOT 2.3 Beibop mMecTa pasMelleHns OTKPbITbIX CKMNagoB TBeEpAoro Tonsvea B
3aluLEeHHOM OT BeTpa MecTe.

HOT 2.4 Wcnonb3oBaHMe Ha OTKPbITbIX CKNagax TBepgoro Tonnmea
BETPO3aLUNTHbLIX COOPYXeHUN. KOHCTPYKUNA COOPYXEHUA 3aBUCUT OT MecTa MEeCTHbIX
yCrnoBuin: nrowagn ckrnaga, MNpenMyLLECTBEHHbIX HanpaBrieHUA U CUNbl BETPOB,
oKpy)Xatowero naHgwacdTa, 3gaHuim, COOpYXEHUN.

HAOT 2.5 MNMpumeHeHne rmgpoybopku NoMeLLeHMIA TONAMBONOAA4M C NPUMEHEHNEM
ocBeTneHHon Boabl cuctem [3Y wunm  OBOPOTHLIX CUCTEM  BOAOCHAOXEHUs
Tonnmeonoda4n.

HAOT 2.6 MNpumeHeHne nHeBMOBaKyyMHOW YOOPK/ MOMELLEHMI TONNIMBOMNOAAYM.

HOT 2.7 YnnoTHeHue wnu repmeTtm3aums noBEPXHOCTHOro crosi wwrabenen
TBEpOOoro TONMMBa Ha CKriagax Npu ero 4oNrocpoYHOM XpaHeHun, 4Tobbl NpegoTBPaTUTb
nocTynneHne B atMocdepy 3arpsasHALWMX BELEeCTB U NOTepb TOMMMBA, BbI3BAHHbLIX
OKUCIEHUEM YrIis KNCNOPOAOM BO3ayxa.

HOT 2.8 Vicnonb3oBaHue orpaxXgeHun 1 yCTPOUCTB ANA MblenogaBneHns nnm
nbineynaBnnMBaHUs Ha y3nax nepechIinku.

HOT 2.9 TpaHcnopTupoBKa TomMBa MO 3aKPbITbiIM ranepesMm C CUCTEMOM
acnmpauumn. 3ekTUBHOCTbL o4ncTkm Bodagyxa 70- 90 %.

HOT 2.10 YcTponcTtBOo rmapoOmn3ONUPYOLWEro MOKPbITUS OCHOBAHWUA YroSibHbIX
CKNnagos.

HAOT 2.11 YCTponcTBO OpeHaKHON cnuctemMbl Anga cbopa NOBEPXHOCTHOrO CToKa C
TEPPUTOPUN  YrOSibHbLIX CKMagoB C  OpraHu3auvMen MOBTOPHOMO  UCMONb30BaHUSA
cobpaHHoro cdunbTpara.

HOT 2.12 OcHalweHne MeCT XpaHeHua Yrns cucteMamu HenpepbiBHOro
oOHapyXeHus o4aroB BO3ropaHUsi U HarpeBa UM opraHuM3aumsa Nepuogmnyveckoro, He
pexe 1 pasa B CyTKW, TEMNOBU3NOHHOIO obcreaoBaHns CKagos.

HAOT 2.13 OpraHnsaunsa BXO4HOrO KOHTPONS KavyecTBa NOCTaBASeMOro yris.

HAOT 2.14 YcpegHeHne n cmelmBaHue yrien.

HAOT 2.15 MNpegBapuTtenbHas cyllka Tonnvea.
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B.2 HOT cHuXeHuA BbLIOPOCOB 3arpA3HAKOWMUX BeWeCcTB NpPU CXUraHuu

TBepAaoro TonnuvBa

KoTna:

HOT cHwXeHnst BbIGPOCOB 3051bl MPU CXKXUraHUM TBEPLOrO TONNMBA.

B03MOXXHO NpuMeHeHne 04HON UIN HECKOSbKUX N3 NepeyYnCcneHHbIX TEXHOMOMMIA:
HAOT cHuxeHus BbIGPOCOB TBEPAbIX YacTuUL, MPU CXKUraHUM TBepOOro TonnmBea:
HOT 2.18 BaTtapenHble LMKITOHbI.

HAOT 2.19 Mokpble ckpyb66epbl ¢ Tpybor BeHTypu.

HAOT 2.20 OnekTpodunbTpsbl.

HAOT 2.21 SmynberaTopsl.

HOT cHwxeHna Boibpocos okenaoB a3ota NOx npu cxxuraHnm TBepaoro Tonnuea:
B0o3MOXXHO NpUMeHeHne O4HON UIM HECKOSbKUX N3 NepeYnUCeHHbIX TEXHOMOMMIA:
HOT 2.22 PexnMmHo-Hanago4Hble MeToAbl:

HOT 2.22.1 HectexnomeTpuyeckoe cxuraHue.

HAOT 2.22.2 [1ByxcTyneH4yaToe CxxuraHne 6e3 pekoHCTPyKUMM KoTna.

HOT 2.23 TexHonornveckne wmetodbl, Tpebylowme W3MEHEHUS KOHCTPYKLMU

HAOT 2.23.1 Peunpkynauumsi AbIMOBbIX ra3os.

HOT 2.23.2 ManoTokcn4Has ropersnka.

HOT 2.23.3 [IByxCcTyneH4YaToe CXXUraHme C PeKOHCTPYKLUMEN KoTna.

HOT 2.23.4 TpexcTyneH4yaToe CXUraHue.

HOT 2.23.5 KoHueHTprn4eckoe cxuraHume.

HOT 2.23.6 MNepeBopg Tonku kotna ¢ XLWY Ha TLY.

HOT 2.23.7 CxuraHue nbinun BbICOKOW KOHLEHTpaLuu.

HAOT 2.23.8 CxxuraHme nbinun pasnmyHoro (ppakLumMoHHOro coctaBsa ¢ NPUMEHEHNEM

MeJbHNLU-aKTUBaTOPOB.

HOT 2.23.9 PebepHnHroBble MenbHULbI U AUHAMUYECKNe cenapaTtopbl.
HOT 2.23.10 openoyHble ycTponucTBa € NPUMEHEHNEM MPUCTEHHOIO AYThS.
HOT 2.23.11 NnasMoTpoHbl.

HAOT cHwxeHuns BbiIbpocoB okcnaos cepbl SOX Npu CXXUraHum TBepaoro ToNnmBea:
HAOT 2.24 Vicnonb3oBaHue TonnmMBa C HU3KUM CoLepXXKaHUeM cepbl.
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B.3 HOT oGpalieHus ¢ 3onownakamm

CxeMbl M KOHCTPYKUMM CUCTEM 30foLlUNakoyganeHus, npuMeHsiemMble Ha
poccuncknx TOC, pasHoobpasHbl. Bblibop onTuManbHOM CXemMbl WM cOCTaBa
TexHonornyeckoro obopynoBaHua ansa koHkpeTHon TOC ocyllecTBNAeTCca C y4eToM
MHOIMX )aKTOPOB:

—  KnuMaTu4veckme xapakTepucTUKM yyacTka pasmelteHuns TAC;

—  XapakTepuCTukm penbeda, [[OCTYNHOCTb W YOANEHHOCTb 3eMESIbHbIX
YYaCTKOB 415 pa3MeLLEeHNSA COOPYXEeHUI 1 060pyaoBaHuS;

—  dom3nveckme, MexaHuyeckme, caHuTapHble CBOMCTBA M XMMWYECKUA COCTaB
3onownakos, obpasyowmxesa Ha TAC, nx NpUrogHOCTb ANs YyTUNIM3aumm B pasfinyHbIX
obnacTax NpUMeHeHusX;

—  [OCTYNHOCTb BoAbl AN nognutku cuctem 3Y;

— HanuMuue, yOaneHHoCTb W HaAEXHOCTb MnoTeHuManbHbIX noTpebutenen
30S10LLaKoB;

—  MECTHbIEe 3KONOrnmyeckmne ycrnosus, TpeboBaHus U OrpaHNYeHus.

MMeHHO MeCTHbIMU chakTopammn onpeaensitoTcs SKOHOMUYECKNE N IKOSTOrMYecKmne
XapaKTepPUCTMKM CUCTEM 30soLuakoyaaneHms, npumeHsemoix Ha TOC. B cBA3n ¢ atnm
onpegeneHne obuwenpumeHumbix  HAOT  3onownakoyganeHnss Ha TOC  He
npeacraBnseTcss BO3MOXHbIM. Haunydwasi cuctema 3onowakoyganeHvs  ans
KOHKpeTHon TOC gormkHa onpenendaTbCa C Y4eTOM MECTHbIX YCIIOBUI, NO pe3yrbTaTtam
aHanmsa pasriMyHbIX BapMaHTOB CXEM U NpUMeHAeMoro obopyaoBaHus.

lMpakTnyecknin poCCUNCKUN N MUPOBOM OfMbIT MOKa3biBaeT, YTO HaUyyLnm
MeToaoM obpalleHnst ¢ 3onownakaMmm SBNSETCS UX yTunmsauusi, TO ecTb Mosfe3Hoe
NPUMEHEHNEe N NPOU3BOACTBA NPOAYKLUMMU, BbIMNONHEHUS paboT MNu okasaHust yChnyr.
OpHako yTunusaumsi 30M0LWakoB A4sisi CO6CTBEHHbIX Hya TOC MOXET HOCUTb TOSMbKO
3NN30OMYECKUA  XapaKTep, Hanpumep, nNpu CTPOUTENLCTBE  MMOPOCOOPYKEHUN,
TEXHOMOrMYECKNUX OOPOr, PeKkynbTUBaLUMM HAPYLUEHHbIX 3eMeNb U NUKBMAALUMM TOPHbIX
BblpaboToKk. [lo3TOMy Mepbl, HanpasfeHHble Ha YTUIM3auumio  30S10LWSakoB B
CyllecTBeHHbIX obbemax, peanudyemble Ha TOC (opraHusauusi cbopa, XpaHeHus,
OTrpy3ku, obpaboTkM mnNu npeanpodakHoW MNOAroTOBKWM), MOryT ObiTb HamnpasBfeHbl
TONbKO Ha CObIT 30510WIAaKOB CTOPOHHMM opraHu3aumam. [pyn aToM peanusauus 3Tux
Mep  OOofmkHa  OblTb  SKOHOMMYECKM  LenecoobpasHonM  Ans  KOHKPETHOro
3HepronpeanpuaTua, a MHBECTULIMM B OpraHM3aunio cobiTa 30/10LIaKoB 3KOHOMUYECKM
onpasfaHbl.

Heobxoanmo oTMEeTUTb, YTO B HACTOSsILLEE BPEMS TOCY4AaPCTBOM HE MPUMEHSHOTCA
Kakne-nnbo Mepbl 3KOHOMWYECKOW CTUMYNAUMKM YTUNM3aumMm OTXo4oB (Kak Anst ux
npoussBoguTenen, Tak u ana notpedbutenen), 4to, GE3yCNOBHO, CHMXaeT Temnbl
pa3BuTUA pbiHKa 3onownakos TAC B Poccun.

Cnepgytouwme TexHonormm obpalleHnsa ¢ 3ofowsiakaMmm MoryT ObiTb MPU3HaHLI
obwumn HOT gns yroneHbix TOC.

HAOT 2.25 [ns HoBbix 1 gencTteyowmnx TAC, cxurarowmx TBepablie Buabl TONMMBA,
HOT saenswoTca o06OpOTHbIE rMApaBAUYEcKMe, a Takke MHEBMOrnagpasnnyeckme,
MexaHu4eckue, nHeBMaTU4yeCcKne N CMellaHHble CUCTEMbl BHYTPEHHEro U BHELUHEro
3onoyaaneHus n 060poTHbIE TMApPaBANYECKNE CUCTEMbI LUNTaKoyaaneHusi, C CyxXummn unm
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rMOpaBNMYECKMMN  COOPYXEHUSMW AN HAKOMMEHUS, XPaHEHUS U  3aXOPOHEHUSA
30M10LUITaKoB.

HOT 2.26 lNpu HanuMuuum HageXHbIX BHELLUHMX NOTpebuTenen 305M0LnakoB W
3KoOHOMMYeckon uenecoobpasHoctn HAT saBnseTcsa pekoHCTpykumst cuctembl 3LUY
(Hanpumep, nepexon OT rMAPOTPaAHCMNOpPTa K NMHEBMOTPAHCMNOPTY UM aBTOTPaHCMNOPTY
30M0LWWIakoB) W/unu [OMNOMHEHWE CUCTEM 30SoLINakoyaaneHms TEXHONOrMYeCcKUMn
yyactkamu, obopyaoBaHmem ans cbopa, o6paboTkm M OTrpy3KM 30M0LISAKOB UMK UX
OTAENMbHbIX KOMMOHEHTOB BHeWwHUM notpebutenam. HOT wMoryT 6bITb ntobble
TEXHOSOrMM, HanpasneHHble Ha obecnevyeHne cbopa, HakonneHusi, obpaboTkuy,
NoAroTOBKU U OTIPY3KM CyXOW 305bl, LUMAKOB, 305I0LWIAKOBOW CMECU Unu OTAEeNbHbIX
dopakLmMii 30510LLMAKOB C LeNblo UX nocreaytowen ytnnusaumm. Ho uenecoobpasHocTb
Mep MO TakoM peKoHCTpykumn cuctem 3LWUY pgomkHa OblTb  nogTBepxaeHa
3KOHOMMYECKMMUN OOOCHOBAHUAMM, HANUYNEM HaZEeXHOro A0SITOBPEMEHHOO cripoca.

B.4 HOT cHuxxeHuna BbiopocoB NOx npu cxxuraHmm rasoo6pasHoro Tonsmea

HAOT cHuxeHus BbibpocoB NOx Npu cxXuraHMm ra3oobpasHoro Tonnmea.
B03MOXXHO NpUMeHeHne O4HON UIU HECKOSbKUX N3 NepeyYnUCreHHbIX TEXHOMOMMIA:

HOT 3.1 PexxumHo-Hanago4Hble MeTobl:

HAOT 3.1.1 KoHTponupyemoe cHuxeHue n3bbiTka Bo3ayxa.

HAOT 3.1.2 HectexnomeTtpuyeckoe CxxmraHue.

HAOT 3.1.3 [IByxcTyneH4yatoe cxuraHne 6e3 pekoHCTPYKL MM KoTna.

HAOT 3.2 TexHonormyeckme metobl, TpebyroLme N3MeHeHns KOHCTPYKLUK KoTna:
HOT 3.2.1 [IByxcTyneH4yaToe CXuraHne ¢ peKOHCTPYKUMen KoTna.

HOT 3.2.2 ManoTokcn4Hasa ropernka.

HOT 3.2.3 Peunpkynsaums obIMOBbIX ra3os.

B.5 HAOT cHuXeHMA 3MMCCUMA B OKpPYXKalwLyk cpeay npu pasrpyske,
XPaHEeHUN U TPAHCNOPTUPOBKE XXUAKOro Tonnmea

HOT cHuxeHns 3arpsasHeHust BoAbl.

B0O3MOXHO npuMeHeHne 04HON NI HECKONbKUX U3 NepPEeYNCNEHHbIX TEXHOMOMNA:

HOT 4.1 Wcnonb3oBaHMe CUCTEM XpPaHEHUSsI >KMOKOro TOMMMBa, KOTOpble
pasMeLLaTcs B repMeTMyHOM 0OBanoBKe, EMKOCTbIO, Kak MUHUMYM, MaKCUMarnbHOro
obbema camoro OGomnbworo pesepByapa. 30Hbl XpaHEHUs  OOSMKHbl  ObITb
CMPOEKTUPOBaHbI TaknM o6pa3om, YTOObl YTEUYKM N3 BEPXHEWN YacTu pe3epByapa U U3
cucteMm nepenuBa Mornu 6bl OGbITb NepexBayYeHbl U HaXoOUTbLCS BHYTpPU OGBaroBKW.
[omkHa GbITb NpegyCMOTPEHA CUrHanuaauusi NpeaesnibHOro MoBbILWEHUS OaBIEHUS U
NOBbILIEHUS TEMNepaTypbl U MOHWXKXEHUS AAaBMEHUS TONMMBA, N04aBaeMOro B KOTESTbHYIO
Ha CXuraHue.

HOT 4.2 [nowagkn gns  cnuBHOro  obopyaoBaHWA  OOMKHbI - ObITb
3abeTOHUPOBaHbI U UMETb KaHaBbl 4151 OTBOAA B JIOBYLLKW NPOSNTOro MasyTa.
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HOT 4.3 JinBHeBble 1 Tanble BOAbl AOSMKHbI ObITb cObpaHbl U obpaboTaHbl B
cUcTeMax OYUCTKN nepes copocom.

HOT obecneyeHuns noxapo-6e3onacHocTu.

B0o3MOXXHO NpUMeHeHne 04HON UIN HECKOSbKUX N3 NePEYNCIIEHHBIX TEXHOOMMIA:

HOT 4.4 Temnepatypa nogorpesa MasyTa B OTKPbITbIX EMKOCTSIX U MpU CnnBe 13
LMCTEPH OMMKHA ObITb Ha 15 °C HWXKe TeMnepaTypbl BCMbILWKK, HO He Bbiwwe 90 °C.

HOT 4.5 Bce cnmBHoe obopyaoBaHue, Hacockl 1 TpybonpoBoabl AOSMKHbI BbITh
3a3eMreHbl 4Nns 0TBOAA CTAaTUYECKOro ArekTpu4ecTBa, BO3HUKAIOLLEro Npu nepekayke
MasyTa, U Ang 3aWmTbl OT BO3AENCTBUS MOSTHUN.

B.6 HOT cHmxeHua BbiopocoB aunokcupa cepbl SO2 n okcnaa azotra NOx npu
CXWUraHUM XXUgKoro Tonnuea

HAOT cHuxeHus BbiIbpocoB NOx Npu CXUraHMmM XXMAKOro Tonnmea.

B0o3MOXXHO NpuMeHeHne O4HON UIM HECKOSbKUX N3 NepeYnUCneHHbIX TEXHOMOMMIA:
HOT 4.6 PexXumHo-Hanago4vHble MeToabl:

HAOT 4.6.1 KoHTponupyemoe CHuxeHne n3bbiTka Bo3ayxa.

HAOT 4.6.2 HectexnomeTpuyeckoe CxxuraHue.

HAOT 4.6.3 [IByxcTyneH4yaToe cxuraHne 6e3 pekoHCTpyKumMmM KoTna.

HAOT 4.7 TexHonormyeckme metoabl, Tpebyrowme N3MeHeHNs KOHCTPYKLUK KoTna:
HOT 4.7.1 [IByxcTyneH4aToe CXUraHne ¢ PeKOHCTPYKUMen KoTna.

HOT 4.7.2 ManoTokcn4Hasa ropernka.

HAOT 4.7.3 Peunpkynaums AbIMOBbIX ra3oB.

HAOT 4.7.4 TexHonorns cxuraHnss BOAOMa3syTHOW 3MYNbCUN.

HOT cHuwxeHnsa BbIGpocoB okcnaoB cepbl SOx Npu CXXUraHUK XNOKOro TonnmBea:
HOT 4.8 Wcnonb3oBaHue TonnvMBa C HU3KAM COAEpXaHMeM cepbl  unm
YMEHbLUEHNE OONN CXKUraeMoro MasyTta 3a CYET CKUraHus rasa.

B.7 HOT o6paweHunsa ¢ macnamm Ha KTJY

B0o3MOXXHO NpUMeHeHne O4HON UIM HECKONbKNX N3 NePEeYNCIEHHbIX TEXHOOMMIA:

HOT 5.1 O6opynoBaHne pesepByapoB yKkasaTendmum YpOBHS  Macna,
obecneunBaoLLMMN CUrHaNM3aumo 1 6roKMpPoBKY paboTbl HACOCOB, NOAAOLLNX MacHo B
pes3epByapbl NPU JOCTUXEHUM 3a4aHHOIO UKW NPeaenbHOro YpoBHA Macna.

HAOT 5.2 ObopyaoBaHMe MacrisiHbIX pe3epByapOB MacnsHbIMW 3aTBOpaMu Unu
nepenyckHbIMW  KnanaHamm W uHOMKaTopamu cocToaHust ocywutens, BO® Ha
AblXaTenbHbIX NMHUAX pe3epByapoB, a pe3epByapoB BMeCTMMOCTLI0 6onee 30 M3 - —
ABoeHHbIMM BO® (aBa BO® napannenbHO Ha OOHOM KPOHLLTENHE).

HOT 5.3 3awuTta BHYTPEHHUX MOBEPXHOCTEN pe3epByapoB (MacnobakoB) C
MOMOLLIbIO creumanbHbiX MacrobeH30CTOMKNUX aHTUKOPPO3MOHHBIX NOKPLITUIA, MaTtepuan
KOTOPbIX MHEPTEH K BO3OENCTBMIO Macna (T.€. He OKa3sblBaeT OTpULATENBbHOrO BIIUSHUSA
Ha ka4decTBo ropsidero (o 70 °C) macna npu KOHTaKTe B TeYeHne AnNnTerbHOro cpoka.
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HOT 5.4 O6opygoBaHuMe macnobakoB OTKPbITOrO ckfiaga M MacnonpoBOLOB
TennounsonsumMen n yctponctesamm oborpesa aHuwW, 6akos, TpybonpoBoaoB, Hanpumep,
napoBbIMU U BOOSAHBIMW CNYTHUKAMWN UIK 3fIEKTPOHarpeBaTenbHbIMU Kabenamu.

HAOT 5.5 YcTtponcTtBo Toyek anga otbopa npob macna Ha pesepByapax, CXeMbl
mMacnoannapatHon n MOO, Ha mMacnonpoBogax B COOTBETCTBUM C PEKOMEHOAUNAMU
FOCT 2517.

HOT 5.6 Cneuwanumsaunss macrnobakoB OTKPbITOrO cknaga Macesn, CXem
MacrioannapaTtHOW, MacronpoBOAOB A4S WMHOMBUAYANbHOMO XpaHeHusd, obpaboTku,
TPAHCNOPTUPOBKN  pPa3HbIX MO Ha3HayeHuto (TpaHCPOPMaTOpHbIX, TYPOUHHBIX,
OFHECTOMKUX, WHAOYCTpPUanbHbIX) W KadecTBy Macen (CBEXMWX, MOArOTOBMEHHbIX,
3KcnnyaTauMOHHbIX, OTPabOoTaHHbIX).

HOT 5.7 YcrtaHoBka 3anopHOM apmaTypbl Ha TEXHOMOMMYECKUX U ApEeHaKHbIX
MacronpoBogax HernoCcpeACTBEHHO Y pe3epByapoB AMfs MONyYeHUs] BO3MOXHOCTU UX
OTKITHOYEHMS OT CXEMbI MACIOX03IMCTBA U NpeaoTBpaLLeHUs Unn ymeHbLleHns 06bemMoB
po3nuBa macna npu noBpeXxaeHnn MacnonpoBoaoB.

HOT 5.8 ObopynoBaHne nMHWIA nNepenvBa pe3epByapoB rnapo3aTBopamMu Ons
npefoTBpaLLEeHNs] 3arpsi3HEHUST Macna Wu3 OoKpyXawLwen cpegbl npu  «OblXaHUny
pe3epByapoB.

HOT 5.9 OcHaweHne cxem MX BCTPOEHHbIMM LaTyMKaMu KOHTPOSIS KayecTBa
Macna, B TOM 4uCrie Kracca MPOMbILLSIEHHOM YUCTOTbI, COAEPXaHUs BOAObl, a Takke
yOernbHOM NpoBOAUMOCTU (CONPOTUBIIEHUS) Macra, yKasaTensaMun YpoBHSA, OaTynkamu
AaBneHus u TemnepaTypbl, 06bEMHbLIMU CHETYMKAMKN 4N ydeTa nepekadkm macen.

HAOT 5.10 O6opynoBaHne MacnonpoBOLOB SIOTKAMU U 3aLUTHBIMU KOXXyXamu 44
donaHueB ans cbopa npoTedek n gpeHaxen macen.

HOT 5.11 PasmeweHue 3anaca matepuanoB, npefHasHayeHHblx ana cbopa
Macers, B MeCTax BO3MOXHbIX UX MPOSINBOB, MPOTEYEK.

HOT 5.12 HakonneHne TBepablXx OTXOAO0B, 3arps3HEHHbIX Macrnamu, Ha
nnowagkax Cc TBepAbiM MOKPbITUEM, 3alUMLLEHHBbIX OT OCadKOB MMM B 3aKPbITbIX
nomMeLleHunsX.

HOT 5.13 O6e3BpexmBaHne TBEPAbIX U NACTOOOPA3HbIX 3aMacCieHHbIX OTXOA40B B
crneunanbHO NpeaHasHavYeHHbIX yCTaHOBKax Anst 06e3BpexmBaHMs OTXOO0B.

HAOT 5.14 BoccraHoBreHve CBOMCTB Macen nyteM UX OYMCTKM COBCTBEHHbIMU
cunamMmm unm CTOPOHHEW opraHnsauunen.

HOT 5.15 MWcnonb3oBaHme TpaHCHOPMATOPHbIX UM TypOUHHBIX  Macen,
HEeNPUrogHbIX ANs MPUMMEHEHUST B OCHOBHOM TexHorormyeckom obopyamoBaHun B
cobcTBEHHOM BcriomoraTtensHoM obopyaoBaHun KTQY, aBToTpaHcnopTe unm nepegaya
NX CTOPOHHMM OpraHu3aumam Ans aHanormyHbIX Lienen.

HOT 5.16 Nepenayva oTpaboTaHHbIX Macen cneumManmu3MpoBaHHbIM OpraHM3aumnsam
Ansa yTunuaaumm (BOCCTaHOBEHNS).

HOT 5.17 Ytunusauus oTpaboTaHHbiX Macen Ha KTJY ans npousBoactsBa
3HEPrnn B CMECU C XMUOKUMU TOMnMBamMmu.
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B.8 HOT cuctem oxnaxaeHusa KTJY

BO3MOXHO npyMeHeHne 0gHOM N3 NepeyvmCrieHHbIX TEXHONOIMN:

HAOT 6.1 MpamoToyHble MCO.

HAOT 6.2 O6opoTHble BoaHble NMCO ¢ BogoeMamun-oxnagutensimu.

HAOT 6.3 O6opoTHble BoaHble CO ¢ 6pbi3ranbHbiMy 6accernHamm.

HAOT 6.4 O6opoTHble BoaHble NCO ¢ atMocdepHbIMA FpaanpHAMN.

HAOT 6.5 O6opoTHble BogHble NCO ¢ 6alleHHbIMN nCnapuUTenbHbIMU FPaaNPHSAMU.

HOT 6.6 O6opoTHble BoaHble MCO € BEHTUNATOPHBIMU MCNAPUTENbHLIMU
rpagupHAMU C NPUHYAUTENBHON TArOM NN NOA HaaayBOM.

HOT 6.7 O6opoTHble BogHble [ICO C  9XKEKUMOHHbIMM  MCNapUTENbHbIMU
rpagupHaMu.

HAOT 6.8 BosgywHele NMNCO ¢ 6aweHHbIMY pagmMaToOpHbIMU rpanpHSAMU.

HOT 6.9 BosgywHble NMCO ¢ BEHTUNATOPHLIMU pagvMaTOpPHbIMU FPaaNPHAMMU,
annapatamu BO34YyLLIHOIo OXnaxaeHus, BO3a4yLHbIMU KOHOEHCaToOpaMu.

HAOT 6.10 KombuHuposaHHble MNCO.

B.9 HOT cHnxeHns Bo3aenCcTBUA Ha BOAHblIe OOBLEKTbI

B03MOXXHO NPpMMEHEHNE OAHOW UITN HECKONBKMUX U3 NEPEUYNCIIEHHBIX TEXHOSOTMIA:

HAOT 7.1 KombuHMpoBaHHasi NIpsiMOTOYHO-060POTHbIA cUCTeMa oxraxaeHus (ang
TOC, npumeHsiowmx nobble BUObLI TONMMBA).

HOT 7.2 Cxema NOBTOPHOrO WM MOCMenoBaTeNIbHOrO MCNofb30BaHUsS BOAbl B
paboyem uukne (gnsa TOC, npumeHsaowmx nobble Buabl TONvea).

HOT 7.3 MNMopgaya Ha BIY nognutoyHoM BoAbl 3akpbiTon Tennocetu(ana T3AC,
npUMeHsLWNX Nobble BUAbLI TONMBA).

HOT 7.4 CrabunusaumoHHaa obpaboTka oxnaxgawlien Boabl 0OBOPOTHOM
cucTeMbl oxnaxgeHus c rpagnpHamm (onsa TOC, npumeHsiowmx niodblie BUAbI TONANBA).

HOT 7.5 Bosepar wnamoBbiX BOA4 NPEeAOYUCTKM B OCBETNMTESNbL MNOCre
oTcTamBaHua wnama (gna TOC, npumeHsoLWwmnx nobsblie Buabl TONAMBA).

HOT 7.6 WMcnonb3oBaHMe OYULLEHHBIX UM HEOYULEHHbIX HedTecoaepKallumnx
CTOKOB B npowusBoactBeHHoM uukre TIAC (ana TOC, npumeHsiiowmnx nobble BUAb
TONMMBA).

HOT 7.7 Ncnonb3oBaHne O4YNLLEHHBIX UM HEOYULLIEHHBIX MOBEPXHOCTHBLIX CTOKOB
cTokoB B npowussoactBeHHOM uukne TOC (ans TOC, npumeHsowmx nobble BUAbI
TONNMBAa).

HOT 7.8 Vcnonb3oBaHWE OYULLEHHbIX UMM HEOYULLEHHbIX CTOYHbIX BOA Ons
TpaHCNOPTUPOBKM 30J1bl M WWaka U nogaepxaHus BogHoro 6anaHca 3onolunakoorsana
MpumeHeHne 06opoTHbIX cnuctem M3Y (ana TOC, npuMeHsLWNX TBEPAOE TOMNSMBO).

HOT 7.9 MembpaHHasa TexHonorus ynbTpadunbTpaunm ana npeaovmcTkn nepes
obpaTtHbiM ocmocom (ans TOC, npumeHsiowmx nobble BUAbLI TONMMBA).

HAOT 7.10 Memb6paHHble TexHonornn obecconusanmsa (ana TOC, NpUMEHSAOLLMX
nobble BUAblI TONNNBA).

HAOT 7.11 MNpoTMBOTOYHbIE TEXHOMNOMMN NMOHUTHOrO obecconueanua (ana TOC,
NpUMeEHSLWNX Nobble BUAbI TOMMAMBA).
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HOT 7.12 TepmoobecconuBaHue (Mcnaputenen MNOBEPXHOCTHOrO Tuna wnu
MrHoBeHHoro Bckunanms) (ons TOC, npumeHsowmx nobble BuabI TONAMea).

HOT 7.13 lNpumeHeHne NapoBOAOKMCNOPOAHbLIX, MAapOXMMUYECKUX TEXHOMOrnm
OYUCTOK M KOoHcepBauuum obopyaoBaHusa (ans T3AC, npumensaowmx nwobbie BuAabl
TONMMBA).

HOT 7.14 Hewntpanusauma n oTcTamBaHue CTOuYHbIX Boa BIY (ana T3C,
NpUMeHsLWMX Nobble BUAbI TOMMAMBA).

HOT 7.15 HenTtpanusauma u oTCTaMBaHME CTOYHbIX BOL XUMIMPOMbIBOK W
KoHcepBauun obopyaosaHus (ans TOC, npumeHsiowmx nobble BUabl TONMMBA).

HOT 7.16 Hentpanusauusa n oTctanBaHuMe CTOYHbIX Bo4 npombiBok PBIT n KIMH
(ana TOC, NpUMEHSIIOLWLMX XKUAKOE TOMNSINBO).

HOT 7.17 Peanusauus mMeponpuatunm no ¢OPMUPOBAHUI HENU3BbITOYHOTO
BogHoro 6anaHca cuctem '3Y (NpumeHsieTcsa B crnyyae n3bbITOMHOCTM BogHOro 6banaHca
cuctembl 3Y; coctaB MeponpuaTUn onpenensieTcss MecTHbIMU YCOBUSIMUA, BOOHbBIM
B6anaHcom KoHkpeTHon cuctemsbl ['3Y (ansa TOC, npumeHsowmnx TBepaoe Tonnmneo)).

HOT 7.18 [IByxKOHTypHasi cuctema macrnooxnagutenen TypbuH u apyroro
MacrioHanonHeHHoro obopygoBaHusa (ons TOC, npumMmeHsowmx nobble BUAbl TONIMBA).

HOT 7.19 ABTOHOMHOE 0OBOPOTHOE OXMaXOeHWEe CUCTEM MacriocHabXeHns
TYpOUH ©M Opyroro MacnoHanosiHeHHoro obopygoBaHus (ans TOC, npuMeHsoWwmnX
nobble BUAbLI TONNNBA).

HOT 7.20 OcHaweHne KOHTYpOB Macnooxnagutenen npubopamu permcrpaumm
cogepxaHuna Heptenpoayktos (ons TOC, npumMmeHsaowmx nobsle Buabl TONAMea).

HOT 7.21  Tepmuyeckmn cnocob  ytunusaumm  BOA,  3arpsi3HEHHbIX
HedpTenpoaykTammn, MNyTeM WX CXKUraHUMA B TOMKE KOT/la COBMECTHO C OCHOBHbIM
Tonnmeom (gns TOC, npumeHsowmx nobble BUabl TONMBA).

HOT 7.22 JlokanbHble OYMUCTHbIE COOPYXEHUSA MO OYUCTKE HedTecogepkalimx
ctokoB (ana TAC, npuMeHsoLwmnx ra3oobpasHoe 1 XXngkoe Tonmeo).

HOT 7.23 JlokanbHble OYUCTHBIE COOPYKEHNA MO OYUCTKE NOBEPXHOCTHOIO CTOKA
C TeppuTopun NMdo o6 beanHEHHOro NOBEPXHOCTHOMO N HedpTecoaepxawero ctoka TAC
(ana TOC, npumeHsowmx razoobpasHoe 1 Xugkoe Tonmmeo).

B.10 HOT ansa cHMmxeHnAa wyma Ha TOC

B03MOXHO NpMMeHeHne OAHOMN UITM HECKONBbKMUX U3 NepeyYnUCieHHbIX TEXHOSOIMN:

HAOT 8.1 YcTaHoBKa Ha BbIXJIOMNHbIX, APEHAXHbIX U NPOAYBOYHbIX TPybonpoBoaax
N penyKUMOHHO-OXITaAUTESbHbIX YCTaHOBKaxX BbICOKOIMMEKTUBHBIX [MyLIUTENen ¢
aKycTndeckon 9¢eKTUBHOCTbIO, obecnevmBalollen BbiNonHeHWe TpeboBaHun AOns
HOYHOro BpemMeHu cytok (¢ 23.00 go 7.00) ana npunerarowmx cenutebHbIX TEpPUTOPUI
(ana TOC, paboTatowmx Ha yrie, XMAKOM TONMmMBe 1 rase).

HAOT 8.2 YcraHoBKa B ra30BO3AYLLUHbIX TPaKTaxX TAro4yTbeBbIX MaLUWUH rryLwmMTenemn
C aKycTudeckon 3deKTUBHOCTLIO, obecneumBalrowelnn BbIMOSIHEHNE OENCTBYHOLMNX
TpeboBaHun Ansa HovHOro BpeMeHu cyTtok (¢ 23.00 go 7.00) ans npunerarowmx
cenntebHbix Tepputopun (ana TAC, paboTatowmx Ha yrre, >XMAKOM TOMMMBE U rase).

HOT 8.3 YcrtaHoBka B rasoBO3AyLUHbIX TpakTax rasoTypOUHHbLIX YCTaHOBOK
rnywmTenen Cc akycTuyeckon a(deKTMBHOCTbIO, obecnedvnBatollen BbINOMHEHME
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AencTByOWNX TpeboBaHM ONd HOYHOro BpemeHu cytok (¢ 23.00 go 7.00) gns
npunerarowmx cenutebHbix Tepputopun ( gnsa TOC, paboTtarowmx Ha yrne, XUOKOM
TOnnmMBeE u rase).

HOT 8.4 YcraHoBka B rasopacnpegenuTernbHbiXx MNyHKTax rnywuTtenen c
akycTmyeckon adeKkTMBHOCTbIO, obecneymBatollern BbINOMHEHWE  AEWCTBYIOLLMX
TpeboBaHun Ana HovHOro BpeMeHu cytok (¢ 23.00 go 7.00) ans npunerarowmx
cenntebHbix Tepputopun ( ana TAC, paboTatowmx Ha rase).

HOT 8.5 [MpumeHeHne aKyCTUYeCKMX 3SKpaHOB [ANdA 3aWuTbl CEeNUTEBHbIX
Tepputopuin (ana TOC, paboTatowmx Ha yrie, XXUAKOM TONMMBE U rase).

HOT 8.6 PaumoHanbHOe pa3MeLLeHne aHepreTM4eckoro obopyaoBaHus ¢ y4eTomM
AencTeyowmnx TpeboBaHMin MO OTHOLLEHUIO K NpUerarwLlen cenutebHon TepputTopum
(ana TAC, paboTaroLwmx Ha yrne, >XUAKoM TONnvBe U rase).

HOT 8.7 [lpumeHeHne  3HepreTnyeckoro  obopyooOBaHUA,  LLYMOBbIE
xapaktepuctukm kotoporo cootseTcTBYyT MAWX 1 umetoT 6onee HU3KMe 3Ha4vyeHUs
YPOBHEW LyMa Npu NpoYmnx paBHbIX Xxapaktepuctukax (ana TAOC, paboTtatowmx Ha yrne,
XNOKOM TOMNNMBE U rase).

HOT 8.8 T[loBbieHne 3BYKOM3ONAUMM MNOMELLEHUA MyTEM YCTaHOBMNEHUS
rMywmTenen cMCTeMbl BEHTUNSLUMN N OKOH C MOBbILIEHHON 3ByKouaonsumen (ana TOC,
paboTaloLmnx Ha yrne, XXMaKoMm TONnMBe 1 rase).

HOT 8.9 lMpumeHeHMe 3BYKOMOMMOWAKLWNX MaTepuanoB W KOHCTPYKUMA Ons
0ONMUOBKN CTEH M MOTOSKOB B LUYMHbIX MOMELLEHNAX, a TakKe NoABecKa NCKYCCTBEHHbIX
nornotutenen ( ansa TOC, paboTatowmx Ha yrne, XXUOKoM TonnmBe 1 rase).

HOT 8.10 T[loBblweHe 3BYKOU3OMSAUUM MNOMELLEHNA MNyTEM YCTaHOBIIEHUS
rnywmTenen cMcTeMbl BEHTUMSLUMN N OKOH C MOBbILLEHHOW 3ByKousonsumen (ana TIOC,
paboTaloLmnx Ha yrne, XXMaKom TONnMBeE 1 rase).

HOT 8.11 CoBeplueHCTBOBAHME KOHCTPYKLMM 3aLUMTHBIX KOXYXOB MalUMH N UX
OTAENbHbIX Y3MOB MyTEM YNyYlWeHUss UX 3BYKOU3OMSAUMOHHBLIX KavyecTB, NPUMEHEHUs
3Bykonornowatowen obnmMuoBKM BHYTPEHHUX MOBEPXHOCTENW M BUOPOMOrmoLiaoLmx
NOKPbITUA BHELUHUX MOBEPXHOCTEW KOXYXOB, BMOPOMU3OMSUMM OT KOpryca MalluuHbI,
dyHOaMeHTa U OpYrnx CTPOUTENbHLIX KOHCTPYKUMi (ana TOC, paboTtaowmx Ha yrne,
XNOKOM TOMNNUBE U rase).

HAOT 8.12 dyteposka yrnepasmosibHoro obopynosanua (ona TOC, paboTatowmx
Ha yrne).

B.11 HAT opranunsauumn NM3K Ha KTIY

BO3MOXHO nNpuUMeHeHMe OAHOW WM HECKONbKUX W3 MNEepPeYUCHEHHbIX HuXe
TEXHOMNOMM:

HOT namepeHus maccel BbibpocoB B atmocdepy ammmaka (NH3) ¢ gbiMoBbIMU
razamu KTQY:

HAOT 9.1 MpamMon MHCTPYMEHTaNbHbLIN.

HOT 9.2 PacyeTHbIN.

HOT wu3amepeHuss maccbl BblbpocoB B aTmocdepy okcngoB asota (NOx B
nepecyete Ha NO2) ¢ AbiIMOBbIMY razamu KTJIY:
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HOT 9.3 MNpamMon NHCTpyMeHTasrbHbIM HENPEPbLIBHbIN.
HOT 9.4 MNMpamMmon NHCTpyMeHTasrbHbIM NePUOANYECKNNA.
HOT 9.5 PacyeTHbIn.

HOT namepeHusa maccol BbiIbpocoB B aTMocdepy 3akmcn azota N20 ¢ AbiMOBbIMU
razamun KTJY:

HAOT 9.6 MNMpamMon MHCTPYMEHTarTbHbIN.

HOT 9.7 PacyeTHbIN.

HOT namepeHns macchbl BbiIbpocoB B aTMocdepy cepHucToro aHrngpmaa (SO2) ¢
AbiMoBbIMM razamm KTJY:

HAOT 9.8 MNMpsamMon MHCTPYMEHTasbHbIN HENPEPbIBHbLIN.

HAOT 9.9 MNMpamMon MHCTpYMEHTarbHbIN.

HOT 9.10 PacyeTHbIN.

HOT namepeHnsa maccel BbiIbpocoB B atmocdepy yrapHoro rasa (CO) ¢ AbIMOBbIMM
razamu KT3Y:

HOT 9.11 MNpamMon MHCTpyMEHTarbHbIM HENPEPbLIBHBIN.

HOT 9.12 MNpaMon MHCTpyMeHTanbHbIN.

HOT 9.13 PacyeTHbIN.

HOT namepeHuss maccobl BbIBPOCOB B aTMOCdepy TBepAbIX YacTul, ¢ AbIMOBbIMU
razamu KTQY:

HAOT 9.14 MNMpamMon MHCTPYMEHTalbHbIN HEMPEPbIBHLIN.

HOT 9.15 MNpaAMon MHCTpYMEHTarnbHbIN.

HOT 9.16 Pac4yeTHbIN.

HAOT 9.17 PacuyeTHbI MeTO4 N3MEPEHNA Macchl BbIBPOCOB B aTMOCdepy TBEPAbIX
4YacTuy, OT YrosibHbIX CKagoB.

HAOT 9.18 PacyeTHbI MeToA 3MepeHnsa Macchbl BbIBpOCOB B aTMOCdepy TBEPAbIX
YacTuL OT 30S10LLNIAaKOOTBAasoB.

HAOT koHTponsa cobniogeHnsa NMMUTOB 1 HOPMATUBOB BOAOMOSb30BaHUSA:

HAOT 9.19 NMpsiMon MHCTPYMEHTarbHbIN HEMPepPbIBHLIN METOA N3MepeHnsa pacxoaa
BOAbl, 3abvpaemom n3 NOBEPXHOCTHbIX U MNOA3EMHbIX BOAHbLIX 0O bEKTOB.

HAOT 9.20 OnpeageneHne B COOTBETCTBUM C YCNOBUAMM LOroBOpa BOAOCHAOXEHMS
pacxofa BOAbl, MONy4yaeMon oT APpYrnX NpeanpuaTuin.

HAOT 9.21 PacyeTHble MeTOAbl UM KOCBEHHbIE U3MEpPEHUs (Hanpumep, NCXoas 13
BpemeHn paboTtbl U NPOU3BOOMTENBHOCTU TEXHUYECKUX CpencTB (HaAcOCHOro
obopynoBaHus), HopM BogonoTpebneHns (BOAOOTBEAEHUS) UM C MOMOLLLIO OPYrux
meTogos [83]) pacxoga Boabl B cucteMax NpsiMOTOYHOrO BOAOCHabXeHMS.

HAOT 9.22 Pac4eTHble MeTOAbl NN KOCBEHHbIE U3MEPEHUS (HanpuMep, ucxoasa us
BpeEMEHN paboTbl W MPOM3BOAUTENBHOCTU TEXHUYECKMX CPeactB  (HACOCHOro
obopygoBaHus), HOpM BogonoTpebneHns (BOAOOTBEAEHMS) UMW C MOMOLLbIO OPYrnx
meTonoB [83]) pacxoga Boabl B cucteMax 0B60OpOTHOro TEXHUYECKOro BoO4OCHabXeHus
CUCTEM OXNaxaeHus, rmaposonoyaaneHus.
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HOT 9.23 PacyeTHble MeTOAbl U KOCBEHHbIE N3MepeHUst (HanpumMep, NCXoad 3
BpeMeHn paboTbl U MPOM3BOAUTENBHOCTU TEXHUYECKMX CpeactB  (HACOCHOro
obopynoBaHus), HopM BogonoTpebneHns (BOAOOTBEAEHUS) UM C MOMOLLLIO OPYrux
metogoB [83]) pacxoga Bogbl B cuUCTeMax MOBTOPHO-MNOCHefoBaTerlbHOro
BOAOCHaGXeHMs.

HAOT 9.24 OnpepeneHne B COOTBETCTBUM C YCNOBUSIMU AOrOBopa BO4OCHA0OXeHNS
pacxofa BOAbl, NnepegaBaeMon CTOPOHHUM OpraHu3aumsam 6e3 Mcnonb3oBaHus.

HAOT 9.25 OnpeaeneHne B COOTBETCTBUM C YCNOBUAMM LOroBOpa BOAOCHAOXeEHUS
pacxofa BoAbl, NepefaBaeMon CTOPOHHUM OpraHu3auusaM nocne UCnosib30BaHNUS.

HOT namepeHns pacxoga CTOYHbIX BOA, OTBOAUMbIX B BOOHbIE OOBHEKTHI:

HAOT 9.26 MNpamMon MHCTpYMEHTarbHbIN HEMPEPbIBHLIN.

HAOT 9.27 KocBeHHble M3MepeHusi, Harnpumep, No NacnopTHbIM XapakTepucTukam
M yucny 4acoB paboTbl HacocHoro obopyaoBaHusi, noTpebrieHMo Hacocamm
AMEKTPOIHEPTN U T.1.

HOT 9.28 PacyeTHble MeToabl, HAanpMmep, Ha OCHOBE BoAHOro 6anaHca obbekTa.

HAOT 9.29 OnpenenexHne B COOTBETCTBUM C YCIIOBUSIMW JOrOBOpPa BOOOOTBEAEHNS
pacxofa CTOYHbIX BOA, OTBOANMbIX B LIEHTPanM30BaHHbIE CUCTEMbI BOOOOTBEAEHUS.

HAOT koHTponsa cobniogeHna HopMaTUBOB KadecTBa CTOYHbIX BOA:

HAOT 9.30 MNMpamMon MHCTpPYMEHTarbHbIN HENPEPbLIBHLIN KOHTPOSTb TeMnepaTtypbl.

HAOT 9.31 MNMpamMon MHCTpYMEHTarbHbIN KOHTPOSTb BOAOPOAHOro nokasatens pH.

HAOT 9.32 MpamMon MHCTPYMEHTanNbHbIN KOHTPOMb CoAepXXaHna HedhTeNPOaYKTOB.

HOT 9.33 [lNpsAMON WHCTpYMEHTasnbHbIA KOHTPOSlb COAEPXXaHUs B3BELUEHHbIX
BELLECTB.

HOT 9.34 MNMpamon nHcTpymeHTanbHbIM KOHTporb BIIK.

HOT 9.35 MNpamMon MHCTpYMEHTarbHbIM KOHTPOSb COAEPXXaHUSA CyXOro ocTaTka.

HAOT 9.36 MNpamMon MHCTPYMEHTarnbHbIN KOHTPONb coaepxaHna xnopuaos (Cl).

HOT 9.37 MpsAMon MHCTPYMEHTanbHbIN KOHTPOIb coaepXaHnsa cynbdatos (SO24).

HOT 9.38 MpamMoii MHCTPYMeHTanbHbIA KOHTPOIb coaepkaHus xenesa (Fe3*).

HOT 9.39 Mpamoi MHCTPYMEHTanbHbIA KOHTPOIb coaepXaHus anomMuuHmsa (AlRY).

HAOT 9.40 MpamMon MHCTPYMEHTIIbHBIN KOHTPOJSTb TOKCUYHOCTW.

HAOT koHTpona cobrnogeHnss HopMaTMBOB 06pa3oBaHUA N pasMeLLEHNS] OTXOAO0B:
HAOT 9.41 Vicnonb3oBaHWe MHCTPYMEHTarbHbIX UMW pacvyeTHbIX METOA0B.

HOT KOHTpONst BO3O4EeNUCTBMI Ha NOA3EMHbIE BOAbI:

HAOT 9.42 MpaMon MHCTPYMEHTanNbHbIN KOHTPOMb COAEPXXaHNA HEPTENPOLYKTOB.
HOT 9.43 MNMpamMon MHCTPYMEHTarbHbIN KOHTPOSTb pH.

HOT 9.44 MNpsAMoii UHCTPYMEHTanbHbIA KOHTPOMb coaep)aHus cynbdaTtos (SO24).

HOT koHTpons Bo3gencTBUM Ha NoA3eMHbIE BOAbI:

HOT 9.45 TNpaAMON MHCTPYMEHTarnbHbIA KOHTPOSb coAepXxaHus B no4vse 2-3-X
BELLLECTB, XapaKTepHbIX AN NCNOSb3yeMblX Yriien n nx 3on.
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MpunoxeHue I' (06s3aTenbHOE)

Mepe4yeHb TEXHOMOrMYECKUX NokKasartenen

3HauveHna TexHonorndeckux nokasarenen HAOT, npuBeaeHHble B Tabnmuax .1, 1.2, .3,
OTpaxalT ypoBHM BbibpocoB 3B B atmocdepy ot KT3IY, npaktudeckn LOCTUXUMbIE NpU
npumeHeHnun HOT n akcnnyaTtaumm KT3OY B HOpMansHOM NPoekTHOM pexunme. OHU NoslyYeHbl
B pesynbTaTe aHanmsa akTuyeckux xapakrepuctuk KTJIY, akcnnyatupyembix B P®, no
MeToAuKe, ONUCaHHOM B pa3gene 2.2.2.

Tabnuua .1 — TexHonormyeckme nokasatenu HOT KT3AY npu cxuraHum TBepnbix
Tonnue, Mr/HM3 Npu HopmarnbHbIX ycnoeusax (TemnepaTypa 0°C, gasnenune 101,3 kMa), cyxoi
ras, cogepxxaHue kucnopoga 6 %

MaccoBas
Tennosas MaccoBas MaccoBas
Maponpon3Bo | KOHUeHTpauus MaccoBasi
MOLLIHOCTb KOHLEHTpaL, | KOHLEeHTpaL
.~ | OANTENbHOCTb TBEPAbIX KOHLEeHTpaums
BOAOrpemH na SOx B ns NOx B
napoBbIX yacTtuy, B CO B ObIMOBbIX
bIX KOTIIOB, AbIMOBbIX AbIMOBbIX
KOTNoB, T/4ac AbIMOBbIX rasax
MBT rasax rasax
rasax
KoTenbHble yCTaHOBKU, BBeieHHbIE NO NpoeKTaMm, yTBepXXaeHHbIM no 31.12.1981
oT Y0 | om0 A0 140 1200 4000 1200 400
oonee 100 | 6onee 140 oo . o
110 300 420 1200 4000/5800* | 1600/2000 400
6onee 300 6onee 420 1200 4000/5800* | 1600/2000** 400
KoTenbHble ycTaHOBKU, crnpoekTupoBaHHble nocrie 01.01.1982 n BBeaeHHbIe No
31.12.2000
oroao | o 70A0 140 1000 3000 1000 400
oonee 100 | 6onee 140 oo . o
10 300 420 900 3000/5800* | 1400/1650 400
6onee 300 6onee 420 900 3000/5800* | 1400/1650** 400
KoTenbHble ycTaHOBKU, BBeAeHHble ¢ 1 sHBaps 2001 r.
oT DYoo 70 A0 140 250 1400 640 400
oonee 100 | 6onee 140 oo
110 300 420 250 1400 640 400
6onee 300 6onee 420 200 1200 570 400

MpumevaHus:

* Bonbluee 3HayYeHVe - ONs KOTEMbHBIX YCTAHOBOK, CXUralwLwWwmx yriM ¢ cogepaHvem cepbl (Sr) 6onee 1%,
nocraBnsieMble ¢ yrneaobbiBaoWwmMx NPeanpuATMin (YrofnbHbIX pa3pe3oB), pacnofioXKeHHbIX B panoHe o 50 kv
OT MOHOMNPOMUIBHBIX MyHULMNANbHbIX 0Opa3oBaHuii B permoHax Crnbupckoro dhegepanbHoro okpyra.

** bonbllee 3Ha4YeHWe - Ansi KOTENbHbIX YCTAHOBOK C >XMOKMM LUNaKoyganeHneM.
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Ta6nuua .2 — TexHonorndeckue nokasatenu HOT KTAY npu cxuraHum rasa, Mr/Hm® npu
HopManbHbIX ycrnoBusx (Temnepatypa 0°C, gasneHne 101,3 kla), cyxoun ras, cogepxaHue
KMcnopoa Ans KoTerbHbIX YCTaHOBOK - 6 %, ana 'Y — 15%.

TennoBas MOLLHOCTb

BOLOrpeunHbIX KOTMOB, MaccoBas MaccoBas
Maponpon3BognUTENbHOCTD
analTy — KOHLeHTpauma KOHLIEHTpauums
napoBbIX KOTMOB, T/4ac
anekTpuyeckas NOx CO

MoOLLHOCTb, MBT
Fa3oTypOUHHBLIE YCTaHOBKM OTKPbLITOro uukna u B coctase NIN'Y, BBeaeHHbIe NO
npoektam, yrBepxaeHHbIMm no 31.12.1981
oT 25 1 6onee \ - \ 500 \ 300
Fa30TypOUHHbIE YCTAaHOBKU OTKPbLITOro uukna u B coctase lINY, BBeAeHHbIe No
npoekram, yrBepxaeHHbIM nocne 01.01.1982

oT 25 1 Gonee | - | 50 | 300
KoTenbHble yCTaHOBKW, BBeleHHbIe MO NpoeKTaM, yTBepxaeHHbIM no 31.12.1981
ot 50 no 100 ot 70 po 140 400 300
6onee 100 go 300 oonee 140 no 420 400 300

6onee 300 oonee 420 400 300
KoTenbHble ycTaHOBKU, cripoekTupoBaHHble nocrie 01.01.1982 n BBeaeHHbIe nNo

31.12.2000

ot 50 no 100 ot 70 po 140 350 300

©oonee 100 go 300 oonee 140 po 420 350 300

oonee 300 bonee 420 350 300

KoTtenbHble ycTaHOBKW, BBeaeHHble ¢ 01.01.2001

ot 50 go 100 ot 70 go 140 250 300

6onee 100 go 300 oonee 140 no 420 250 300

oonee 300 bonee 420 250 300
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Tabnuua .3 — TexHonornveckne nokasatenu HOT KT3Y npu cxuraHnm XuUgkux TOMNMB,
Mr/HM3 npu HopMarsbHbIX ycrosusix (Temnepatypa 0°C, pasnenue 101,3 klla), cyxon ras,
coepxaHue Kucrnopoaa Ans KOTenbHbIX YCTaHOBOK - 6 %, ana 'Y — 15%

TennoBas
MOLLIHOCTb

N MaccoBas MaccoBas
BogorperHbix | MNMaponpounssoaun
MaccoBas KOHUEHTpauus | KOHLEeHTpauus
KOTNOB, ANSA | TENbHOCTb
KOHUeHTpaumsa SOx NOx B COsB
Ty — napoBbIX KOTMOB,
B JbIMOBBbIX ra3ax ObIMOBbIX ObIMOBbIX
anekTpuyecka | T/4ac
rasax rasax

S1 MOLLIHOCTb,
MBT
Ma3oTypOUHHBLIE YCTaHOBKM OTKPbITOro uukna u B coctase 'Y, BBeaeHHbIe NO
npoekram, yrBepxaeHHbiMm no 31.12.1981
ot 25 1 Gonee | | 700 | 500 | 300
Fa3oTypOUHHbIE YCTaHOBKM OTKPbITOro uukna n B coctase NIY, BBeaeHHbIe NO
npoekram, yrBepxaeHHbiMm nocne 01.01.1982

ot 25 1 Gonee | - | 700 | 50 | 300
KoTenbHble yCTaHOBKW, BBeleHHbIe MO NpoeKTaMm, yTBepxaeHHbIM no 31.12.1981
ot 50 no 100 ot 70 go 140 3400 600 300
oonee 100 go oonee 140 po 3400 600 300
300 420
6onee 300 6onee 420 3000 600 300
KoTenbHble ycTaHOBKU, cnpoekTupoBaHHble nocrie 01.01.1982 n BBeaeHHbIe No
31.12.2000
ot 50 no 100 ot 70 go 140 3400 500 300
6onee 100 go oonee 140 go 3400 500 300
300 420
oonee 300 bonee 420 3000 500 300
KotenbHble ycTaHOBKW, BBeaeHHble ¢ 01.01.2001
ot 50 no 100 ot 70 go 140 1400 450 300
oonee 100 go oonee 140 po 1200 450 300
300 420
6onee 300 6onee 420 1200 450 300

Mpu ncnonb3oBaHUM 3HAYEHNN TEXHONOrMYeCcKMUx rnokasartenen HAT, npuBeaeHHbIX B
Tabnuuax .1, M2, .3, ona uenem HOPMUPOBaHMS BbIOPOCOB, MPU OCYLLECTBNEHUN
rocy4apCTBEHHOIO 1 NPOU3BOLACTBEHHOMO 3KOSIOMMYECKOro KOHTPOMs HEOBXOANMO y4YNTbIBATb
cnepgywolee.

1) B nepuoabl nycka, oCTaHOBa W 3HAYUTENbHOrO M3MeHeHus Harpysku KTV,
HEKOTOPbIX MPOEKTHbLIX PEXMMOB UX 3KChnyaTaumm (Hanpumep, Npy NPUMEHEHUN CPeacTB
OYMCTKM pagnaLMOHHbIX N KOHBEKTUBHbLIX MOBEPXHOCTEN HarpeBa, BO3ayxonogorpeBarternen,
9KOHOMaM3epoB), a Takke BO BPEMS PEXMMHO-HANAA0YHbIX UCMbITAHNIA 3HA4YeHUsT BbIBPOCOB
MOryT 6bITb BbiLLE.

Kpome TOro, Ha 3HayeHusi BbIOPOCOB CyLECTBEHHOE BIUSHWE OKa3blBalOT
KayeCTBEHHbIE XapaKTEPUCTUKM QHEPreTUYeckoro TOMMMBa, KOTOPbleE He SABMAAKTCS
NOCTOSAHHLIMU BenuuMHamMmn. Bo3moxkHble KonebaHusi XxapakTepucTuK TOnnMBa 3aBUCAT OT
0COBEHHOCTEN MECTOPOXAEHUM M TexHomrormm mx paspaboTkn. Kpome Toro, B npouecce
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SKcnfyaTauun BO3MOXHA MOSHas MM YacTUyHas 3aMeHa Mapku TOMnvBa, Mpu CXUraHum
CMeCU TOMMMB MOXET BapbMpOBaTbCSA A0NA KaX40ro 13 Tonnme. 1o aTum npuynHam sHayeHns
TexHornornyecknx nokasatenen KTOY MoryT nameHsTbCS.

B cBA3n Cc 3TUM 3HadeHus TexHomnornyecknx nokasatenen HAOT, npueeneHHble B
Tabnuuax .1, .2, .3 QOCTMXKMMbI NPU OCPEOHEHUN Ha AOCTAaTOYHO MNPOAOSPKUTENbHbBIX
nepvoaax BpemMeHn — oT mecsua un bonee.

2) Ons KT3Y, nocTosiHHO paboTaroLwmx B MUKOBLIX UMK NOSYNUKOBLIX peXuMax (MeHee
2000 4acoB B rog), xapaktepHa 3HadnTeNibHaa 4oNs BpeMeHn paboTbl B peXmmax nyCcKoB,
OCTaHOBOB, W3MeHeHWs Harpysku. [loaTomy, Ons ueneh HOPMUPOBaHMS BbIGPOCOB,
OCYLLIECTBNEHNN rOCYyAapCTBEHHOIO N MPOU3BOACTBEHHOIO 3KOJSIOMMYECKOrO KOHTPOMS TaKuX
KTOY pekomeHayeTcsa MCnonb3oBaTh MOBbIWAKLWMIA KOIPPUUMEHT 1,5 K TEXHONOMMYECKNM
nokasartenam HOT, npeacrtaeneHHbiM B Tabnuuax .1, .2, IN.3.

3) TexHonorudeckue nokasatenn HAOT [TY, ykasaHHble B Tabnuuax .2 n I.3,
cooTBeTCTBYHOT paboTte 'TY ¢ Harpy3kon 50 % n 6onee oT NpoeKkTHOro 3HaveHud. lNpn Gonee
HU3KMX Harpyskax, a TaKkKke B ONpederieHHbIX pexumax paboTbl, OroBOPEHHbIX
Npon3BOAMTENSMU ra30BbIX TYPOUH, 3Ha4YeHMS BbIBPOCOB MOTyT ObITh BbiLLE.

4) HopmaTtuBbl BbIOpPOCOB OKCMAOB Cepbl M a3oTa B aTtmocdepy, ykasaHHble B Tabnuue
.3, pencreBuTenbHbl NpU oxuraHnn masyta mapku M 100 v nyywero kavyecTsa.

5) 3HaueHuns TexHonornveckux nokasarenen HAT, npuBeaeHHble B Tabnuuax .1, .2,
.3, He pacnpocTpaHsTca Ha obopynoBaHne TOC, Haxogsweeca Ha cTtagum paspaboTky u
OCBOeHUA (roriloBHOM obpasel, AeMOHCTpaLMOHHAdA, OrMbITHO-NPOMbILUMIEHHAdA, MUOTHasNA
ycTaHoBKa). [1na Takoro obopyaoBaHna Ha Nepuo ero 0CBOEHNSA OOJPKHbI yCTaHaBNMBaTbLCA
BPEMEHHO COrflacoBaHHbIe BbIOPOCHI HA YPOBHE (haKTU4eCcKnx nokasatenen obbema n macchbl
BbIOPOCOB 3arps3HAIOLWMX BELLECTB.

6) [ns uenenm rocygapCTBEHHOrO M MPOU3BOACTBEHHOINO 3KONMOMMYECKOro KOHTPOSS
cooTBeTCcTBUA BbibpocoB KTOY 3HaueHusm, npuBegeHHbiIM B Tabnuuax .1, .2, I.3,
Heob6Xo4MMO y4nTbIBaTb MNOrPELUHOCTb MPUMEHSIEMbIX METOOMK U3MEPEHUN MaccChl BbiIBpOCoOB
NN KOHUEHTPaLUNn 3arpasHSIoLWmnX BewecTB. BbiBog 0 HECOOTBETCTBUM MOXET ObITb caenaH
TONbKO NPW MPEBbILEHUM CYMMbl 3Ha4YyeHUMW, ykasaHHblx B Tabnuuax .1, .2, 1.3, u
MakcumanbHOM abCoNOTHON NOrPELUHOCTU METOANKU N3MEPEHUMN.
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MpunoxeHue [1 (pekomeHayemoe)
AHeproacpeKTUBHOCTb

KMO npouecca npou3BoACcTBa 3HEPrMM HABMNAETCS BaXHbIM MokasaTenem He
TONBbKO 3KOHOMHOIO MCMOMb30BaHUA MPUPOAHbLIX PECYPCOB HO U CTEMNEHN BO3OENCTBUSA
NPOM3BOACTBEHHOIO npouecca Ha okpyxawwyto cpegy. KM ceBssaH ¢ BenvyMHON
yaenbHblx BblbpocoB napHukoBoro rasa CO2. OgHumM un3 cnocoboB yMeHbLUeHUS
BolopocoB CO2 Ha eguHuUy npou3BEOEHHOW 3JHeprum 4€BnseTcs OonTumusauus
NpoLEecCcoB UCMONb30BaHUS U MPOU3BOACTBA 3Hepruun. YeenudeHnve Ttennosoro KI1[
CBSA3@HO C Harpyskol, CUCTEMOW OXnaxaeHus, Bblbpocamu, UCMONb3yemMbiM BUOOM
TOMnMBa 1 Tak ganee.

Kaxgbln nocnegoBaTenbHbi 3Tan B npouecce npeobpasoBaHUs XMMUYECKON
9HEprun Tonnmea B MOSME3HYK 3Heprno nmeet cson cobetBeHHbin K. O6wwmin Krig
npoLiecca paccumtbiBaeTcs kak nponsseneHue K scex ero atanos.

KoHeuHbI KIM[, (HETTO) yunThiBaeT BCE NOTEPU, CBSA3AHHbLIE C PACXOLOM IHEPTUN
ANa COBCTBEHHbIX HYXA NpeanpusaTms (BkNoYas Npon3BoACTBO HEOOXOAMMOro Tenna),
NoAroTOBKOW TonnmBa, o6paboTkon NO6OYHbIX NPOAYKTOB, OMMCTKOM AbIMOBbLIX ra3oB U
CTOYHbIX BOA, paboTOM CMCTEMbI OXNaXAEeHUs, BEHTUNATOPOB 1 HacocoBs. K[ 3aBucut
OT BCEX 3TUX (PaKTOPOB, BKOYas Nobble NpMpoaoOXpaHHbIe YCTPONCTBA. Tak, cTporne
OrpaHN4YeHns Ha YpoBeHb BbIOPOCOB BrieKyT 3a cOB0OM NOBbLILEHME pacxoda SHeprum Ha
COBCTBEHHbIE HYXXAbl MPeANpPUSATUSA Ha BENUYMHY, 3aBUCSLLYIO OT TUna TONNnBa 1, Takum
obpasom, yBenuuuBaloT yaesnbHble Bblibpockl CO2. MoTpebutenam anekTpoaHeprum
cnefyeT Takke MNPUHATbD BO BHMMaHue nwbble NoTepy B nepegarolmx cetax wu
TpaHcgopmaTopax, a noTpebutensm Tenna, BblpabOTAHHOMO KOreHepupyLWMMK
6rnokamu, — noTepun Npu TPaAHCNOPTUPOBKE MO CETU LIEHTParibHOro TennoCHabXeHnsa un
pacxodbl 3Heprum Ha paboTy UMPKYNSALUMOHHbLIX HACOCOB.

Bbicokme TemnepaTtypbl OKpyxawwen cpeabl ymeHblwarT K BbipaboTku
SNEKTPOIHEPIUM KaK ANd ra3oBou, Tak U Ans napoBon TypOuHbl. [ns razoBbIx TYpOvH 1
AnsenbHbIX ABuratenen bonee saHadnma TemnepaTypa OKpyxaroLero Bo3ayxa, Torga kak
ANa napoBbIX TYpOUH BaxHee TemnepaTtypa oxnaxgawowen cpeabl. Ana koHaeHcaumm
OXNaXOEHHOro  pacClWMPEHHOro rnapa MoryT TMNpUMEHSATbCA TpW  Tuna CUCTeMb
OXNaxaeHns: HenocpeacTBEHHOE OXMaXOEHMe MOPCKOM WM pPedYHon  BOOOW,
OXNnaxkgeHne C BNaXHbIMU rpagupHAaIMn, N oXnaxaeHue ¢ CyxXvuMun rpagupHaMu.

Haxe camble 9ddEKTUBHbIE INIEKTPOCTAHUUM MNOCTOSIHHO  paccemBatoT
3HauYUTENbHOE KOSIMYECTBO 3HEepruun, BbIAENSOLWENCs npu CcropaHum TonmnueBa, B
oKpyXatwwen cpege B popme cOpOCHOro Tenna. ATO Tenso MOXET pacCedaTbCa B
aTtMocdepe unu BOOOTOKAX C OTHOCUTESIbHO HebomnblwuM yuepdbom And MeCTHOWM
OoKpy)XatLen cpebl, HO B NOOOM cnyyae Kaxpgaa OonorHUTeNnbHas eauHuua Tenna
O3Ha4aeT pfononHuTenbHoe konuyectBo CO2, BbibpoweHHOe B atmocdepy npu
cKuraHum TonnmeBa. B HacTosiee Bpemsa Havbonee [OeWCTBEHHbIM CMOCOGOM
nosbiweHns K14 npou3BogcTBa SHEpPrMn €BNSETCA Kak MOXHO ©Oonee nonHoe
Mcnonb3oBaHWe NPoun3BeLeHHOro Tenna.

Mpn BbIGOpe BapmaHTa yTunM3aumm COpPOCHOro Tenmna cnegyeTr MNpUHSATb BO
BHUMaHVE psg TepMOOMHAMUYECKUX, TEXHUYECKUX U SKOHOMUYECKUX KpUTEPUEB.

256



UTC 38-2017

TepmoguHamnyeckne pakTopbl BKIKOYAKT, C OAHOW CTOPOHBI, TeMNepaTtypy, a ¢ Apyron
— aKcepruio cbpocHoro Tenna. TemnepaTtypa CyllecTBeHHa B TOM Cry4vae, ecnv 3To
Tenno npegnonaraeTca UCNonb3oBaTb ANA oborpesa, a akcepruss — ecnu Tenno dyaer
MCMNONb30BaHO 415 MPOM3BOACTBA ANEKTPOIHEPTUN. TEXHUYECKME KPUTEPUN 3aBUCAT OT
XapaKTepUCTUK KOHKPETHOIO NpeanpusTus.

Kak npaBuno, ymeHblUas NnoTepu Tenna unim ncnonbe3ysi CbpocHoe Tenno, MOXHO
C3KOHOMWUTb 3HEPruio U pecypchbl, a Takke COKpaTUTb BblOpockl. B HacTosuee Bpems
cyulecTByeT BCce 6ornblUe BO3MOXHOCTEN ANSA pasMeLLeHUs ANeKTPOCTaHUUA B Takux
MecTax, rge aHeprus, He npeobpasoBaHHas B SMNEKTPUYECTBO, MOXET MOCTaBMATLCA
notpebutensm B Buae tenna. LLUnpokmii Kpyr npom3BoACTBEHHbBIX NpoLeccoB TpebyeT
OS5 HOpMarnbHOro PyHKLMOHMPOBAHNA NOCTOSIHHOIO NOCTYNMeHUs Tenna B goopme napa,
ropsiien Bogbl UM ropsidero Bosayxa. TexHomorms koreHepauumn obecneymsaeTt obLni
KM anekTpocTaHumm ¢ ydetom notpebneHns Tenna B guanasoHe 75-90%. YBenuuexHve
KN4 npuBoaut K cokpalweHuto BblbpocoB CO2, nockornbKy notpebutento Het
Heo6XoOMMOCTH CXKMUraTb TONSIMBO B OTAENbHOW YCTAHOBKE ANdA Npou3BOACTBa Tenna. Bo
MHOMMX Cnyyasax pesynbTaToM 3ameHbl He6OoNbLUMX aBTOHOMHbIX YCTaHOBOK NOfyYeHnem
Tenna ot TOL, aBnseTcsa Takke cokpalleHe obLmx BbiIBpOCOB OKCMAOB a3oTa U ApYrux
3arpsAsHAWMX BewecTB. TeM He MeHee, Wb TEeXHUYECKM W  OKOHOMWUYECKM
0BOCHOBaHHbIE Mepbl MO COKpaLLeHMI0 COPOCHOro Tenna n ero ytunusauum no3sonar
AOCTUYb KaK 9KOHOMUYECKME, TaK N IKONOrMYeCcKmne Lienu.

KoMbuHupoBaHHOE NpPOM3BOACTBO TEMSIOBOM W 3MEKTPUYECKON  SHEPruu
(koreHepauus) cumtaeTca cambiM 3PEPEKTUBHBIM METOAOM CHMXEHUS BbibpocoB CO2 n
MOXeT BbITb MPUMEHeHOo ans nobon HOBOW SHEPreTUYECKON YCTaHOBKM, KOrga MeCTHbIN
CMApOC Ha Tensio A40CTaTOYHO BbICOK, YTOOLI AaTb OCHOBaHWe Ansa cTtpoutesnibctea 6onee
A0pOoron KoreHepaumoHHOW YCTaHOBKM BMECTO pasferibHoro (pasHbiMu yCTaHOBKaMu)
npou3BoacTBa Tenna unu anekTpoaHeprun. HAT, HanpaeneHHble Ha yBenuyeHue
9HeproaPEeKTMBHOCTA, U COOTBETCTBYIOLLME €€ YPOBHU NpeacTaBneHbl B Tabnvuax 1.1,

0.2.
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Tabnvua O.1 — Ypouu KI1[, cBaA3aHHble C npumeHeHnem HOT ans ycTtaHOBOK,

paboTatoLwmx Ha KaMeHHbIX 1 BypbIX yris

C: cxuraHne nbiNneBnagHOro Tonnmea

TLWY: TBepaoe wnakoyganeHme

KLY: xungkoe wnakoyganeHue

CKC: cxuraHue B KunsiLiem crioe

CKCL: cxxuraHme B KMnsLem cnoe nog AaBreHnem.

T KM (HetTo) yctaHoBku (%)
exHosorus
Tonnmeo CXUraHusa HoBble CyluecTByoLWME YCTAaHOBKU
YCTaHOBKM i ylotine y
KameHHble n KoreHepauunsa B B
Oypble yrnu (T3L) 85-90 75-85
MC (TWY n XLY) [JocTtmxnmble 3HayeHusa Kra
KameHHble 8
yrmm CKC 3aBUCAT OT KOHKPETHOWM YCTaHOBKM,
CKCA HO B Ka4YeCTBe MHAMKATopa YPOBEHb
ne (IILL'V) g | 36739 %umm
CKC nosbileHne Ha 1-2 % MOXHO cyTaTb
Bypble yrnn YPOBHSAIMMU, CBA3aHHbIMU c
CKCA MCrnonbL30BaHNEM HOT ansa
CYLLLECTBYIOLLNX YCTAaHOBOK
MpumeyvaHwue:

[nsa KOTNOB 1 CTauNOHAPHbIX ABUraTeNnen, CXUratoLLMX XXUAKOE TONSNBO, He Obinn
BbisiBreHbl ypoBHM KI1[, cBsizaHHble ¢ ucnonb3oBaHvem HT. OgHako HekoTopble
TEXHOSOMMM pacCcMOTpPEHbI B COOTBETCTBYIOLMX pasgenax cnpasoyHmka HOT.
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Tabnuua [1.2 — KI[ ra3oBbiX yCTAHOBOK, CBA3aHHbIE C NpumMeHeHem HOT

Kng
Kra, % NCNonb30BaHUSA
Tenna Tonnuea, %
Tun ycTaHOBKM
HoBbie u
Hosble CyuwiectBytowme
cyLlecTBytoLmne
YCTaHOBKM YCTaHOBKM
YCTaHOBKM
["azoBas TypbuHa
[a3oBas TypbuHa | 3640 | 32-35 -
[[a3oBbIN ABUraTenb
[[a3oBbIN CTaunoHapHbIN
HihoHap 38-45 - -

aBuratenb
["a3oBbIn CTauMOHapHbIn

BUraTenb c KOTINOM-
A > 38 >35 75-85
YyTUNN3aToOPOM B pexumme
KoreHepaumm

[MapocunoBaga yctaHOBKa
Mapocunosas ycTaHOBKa 40-42 | 38—40 -
nry

KOMOGUHUPOBaHHbLIN LMK C Unn 54-58 50-54 -
©e3 JOMONMHUTENBHOIO CXUraHUs
B KOTNe-yTunuaaTtope npu
NpoOn3BOACTBE TONbKO
3MEKTPO3HEPrnm
KoMbGuHupoBaHHbIN Lmkn 6e3 <38 <35 75-85
AOMNOJSTHUTENBHOIO CXUraHus B
pexnme KoreHepaumm
KoMBGUHUPOBaHHbLIN LMK C <40 <35 75-85
AOMONHUTENBbHBIM CXXUraHNEM B
pexume KoreHepaumm
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MpunoxeHune E (cnpaBo4HoOE)

OpreHTUPOBOYHbLIE LUYMOBbIE XapaKTepucTukmn obopyanoBaHua TOC

UTC 38-2017

Tabnuua E.1 — OpureHTMPOBOYHbIE LWYMOBbIE XapakTepuctuku obopygoBaHus TOC ana npefBapuTernbHbIX pacyeToB BHYTPU
nomeLeHum
OBopyaoBaHNe YpOBHM 3BYKOBOW MOLLHOCTU, 4B, B OKTaBHbIX NONIOCax CO CpeaHEreoMeTpruyecKnmm
yacTtoTamu, 'y XapakTtep wyma
315 | 63 125 250 500 1000 | 2000 | 4000 | 8000
1.TypbuHa:
1 1 rasopas 115- | 120- | 120- | 120- | 115- | 115- | 120- | 120- | 125- wgﬂ%‘;"alojif;;'”’
105 110 105 105 100 100 100 100 95
COCTaBNALWMMU
1.2.naposas 130- 130- 125- 125- 125- 120- 120- 115- 105- To xe
125 125 120 120 120 115 115 110 100
gxi:\%%ﬁ::; 100- | 105- | 100- | 100- | 105- | 115- | 120- | 120- | 120- | LLupokononocksi,
105 100 95 95 95 110 110 110 110 NOCTOSIHHbIN
yctaHoBka (POY)
3.YrnepasmornbHoe 120- 120- 125- 125- 125- 120- 115- 110- 110- To xe
obopygoBaHue 110 110 115 115 115 110 105 105 100
4.Kotnbl:
4.1.naposbie 125- 125- 125- 125- 125- 120- 115- 115- 105- To xe
120 115 115 115 115 110 105 105 95
4.2 .KoTnblI- 115- 115- 115- 115- 115- 110- 105- 105- 95- To xe
yTUNn3aTopbl 110 105 105 105 105 100 95 95 85
5. KoMMPecoop 110- 110- 120- 110- 105- 110- 105- 105- 105- L”'ng%'LOaTSH‘L‘I’;';'”’
' 100 100 110 100 95 100 95 95 95
COCTaBNASALWMMU
6.Hacochb!:
6.1 NUTATETENbHbIi 105- 105- 115- 125- 120- 120- 115- 100- 100- To xe
95 95 95 115 110 110 105 90 90
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OkoHyaHue mabnuupi E. 1

UTC 38-2017

ypOBHI/I 3ByKOBOl7I MOLLHOCTK, OB, B OKTaBHbIX Nofiocax co cpeagHereomMeTpnu4ecKknmmn

O6opynoBaHue yactotamu, 'y XapakTtep wyma
31,5 63 125 250 500 1000 2000 4000 8000
6.2.KOHIEHCATHbII 105- 100- 100- 100- 105- 100- 100- 95- 95- To xe
95 90 90 90 95 90 90 90 90
6.CETERON 110- 110- 110- 110- 110- 115- 110- 105- 100- To e
' 100 100 100 100 100 105 100 95 90
6.4, LIMPKYNSALIAOHHbIA 90- 90- 95- 105- 105- 100- 100- 95- 85- To xe
80 80 85 95 100 90 90 85 75
6.5.6arepHbIil 110- 110- 110- 105- 100- 105- 100- 90- 90- To xe
100 100 100 95 90 100 95 80 80
7.[deaspaunoHHas 85- 85- 90- 95- 100- 105- 110- 105- 100- | LUnpokonosiocHbIN,
yCTaHOBKa 80 80 85 90 95 100 105 100 95 NOCTOSIHHbIN
8.Maponposoas 85- 90- 95- 95- 105- 110- 115- 110- 105- To xe
80 85 90 90 100 105 110 105 100
9.CMHXPOHHbIN 115- 105- 115- 95- 95- 95- 95- 90- 90- To xe
KOMMNeHcaTop 110 100 105 90 85 85 85 80 80
10.BeHTUnsTop LLInpoKkoNonocHbIN,
NDMTOMHO-BITSIKHOIA 105- 105- 105- 110- 110- 105- 105- 100- 90- C TOHanbHbIMMU
100 100 100 100 100 95 95 90 80 COCTaBASOLWNMMU,
BEHTMNSALMMN y
NOCTOSAHHbIN
MpumeyaHwue:

[nana3oH 3Ha4YeHun aaH:

— ANns napoBoro 060pyaoBaHUS 3NeKTpUYeckon MoLLHocTbio oT 800 MBT go 100 MBT;
— [N ra30BOro o60opygoBaHus anekTpuyeckor MolHocTbio o1 300 MBT fo 15 MBT.
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Tabnuua E.2 — OpuEeHTMPOBOYHbIE LIYMOBLIE XapaKTepuctukm obopynoBaHmss TOC ons npenBapuTeribHbIX pacyeTOB Ha OTKPbLITOM

BO3Oyxe

YpPOBHU 3BYKOBOW MOLLHOCTU, AB, B OKTaBHbIX Nofiocax co PasmelleHune
McToYHMK Wwyma cpegHereomeTpuyeckumm Yyactotamu, 'y Had ypoOBHEM | XapakTep Lyma

31,5 63 125 250 500 1000 | 2000 | 4000 | 8000 3eMnn, M
1 Cbpoc napa 135- 145- 150- 155- 160- 165- 165- 160- 155- 30-50 LLInpOKOMONOCHLIN,
B aTMocepy 130 140 145 150 155 160 160 155 150 NnpepbIBUCTLIN
2 Bosgyxosabop (6e3 rnywmrens)

LLInpOKOMOSOCHbLIN,
2.1 rasoBowu 130- 125- 120- 135- 135- 150- 150- 150- 145- 15-25 C TOHanbHbIMMU
TYPOUHBI 100 105 105 110 115 120 120 130 135 COCTaBNAKLLMMMU,
NOCTOSIHHbIN

2.2 OyTbeBOro 95- 95- 85- 75- 70- 70- 65- 65- 65-
BEHTUNSTOpA 9% | 90 | 80 | 70 | 65 | 65 | 60 | 60 | 60 15-25 Toxe
3. YcTbe Tpybbl (6e3 rmywmnTens) ¢ MetTaninyeckuMmm CTBOSIamMm oT:
3.1 rasoBsou 140- 145- 150- 145- 145- 145- 150- 150- 145- 120-250 To xe
TYPOVHbI 130 130 130 130 135 135 135 135 130
Sﬁl o eopa[Ty | 130- | 135 | 140 | 135 | 135- | 135 | 135 | 130- | 120- o o

120 120 120 120 125 125 120 115 105
nnn My
3.3 oceBbIx 125- 125- 130- 130- 135- 135- 130- 125- 115- To e To e
JbIMOCOCOB 120 120 125 125 125 125 125 120 105
3.4 UeHTPOBEXHbIX 120- 120- 110- 115- 115- 110- 105- 100- 95- To e To e
HaCOCOB 110 110 105 110 110 105 100 95 90
3.5 BogoOrpemnHbIx 120- 120- 120- 110- 105- 95- 85- 75- 65-
KOTINOB 115 | 115 | 115 | 105 | 100 | 90 80 70 60 ©0-100 Tooxe
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YpPOBHM 3BYKOBOW MOLLHOCTU, 4B, B OKTaBHbIX NONOCax Co PasmelleHne
NCTOYHMK Wyma cpegHereomeTpuyeckumm Yactotamu, 'y Had ypoOBHEM | XapakTep wyma
315 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | semnu, m
4. Yctbe TpyObl (6€3 rnywurtenst), pyTepoBaHHON BHYTPWU KUPMUYOM OT:
4.1 oceBbIX 115- | 115- | 110- | 110- | 105- 105- | 100- 90- 80- 120-250 To xe
AbIMOCOCOB 100 100 105 105 95 95 90 80 70
4.2 ueHTPOobEeXHbIX 105- | 105- 95- 90- 85- 80- 75- 70- 60- To we To xe
HacocoB 100 100 90 80 70 70 70 60 55
ﬁpza;’gﬁmafémblﬁ 95- | 95- | 100- | 100- | 105- | 115- | 120- | 115- | 110- 0 LLIMPOKOMOMOCHIA,
90 85 90 90 95 105 110 105 100 NOCTOSIHHbIN

nyHKT (MPIT)
6 MasonpoBoab! 85- 90- 95- 95- 105- 110- | 115- | 110- 105- 210 To xe
nocne Pl 75 80 85 85 95 100 105 100 95
7 Kopnyc TarogyTeeBOon MalUnHbI:

LLInpokononocHbIN,
7.1 oceBomn 115- 115- 120- 120- 120- 120- 115- 110- 105- 0 C TOHamnbHbIMU
(6e3 nsonsauymm) 105 105 110 110 110 110 105 100 95 COCTaBASOLWUMMU,

NOCTOAHHbIN

7.2 oceBon 105- | 105- | 110- | 100- | 100- 100- 95- 80- 75- To we To xe
(c nsongaumen) 95 95 100 90 90 90 85 70 65
7.3 ueHTpobexHOM 100- | 100- | 100- | 100- | 100- 100- | 100- | 100- 90- To we To xe
(6e3 n3onsaumm) 90 90 90 90 90 90 90 90 80
7.4 ueHTpobeXXHON 90- 90- 90- 80- 80- 80- 80- 70- 70- To xe To xe
(c nsongaunen) 80 80 80 70 70 70 70 60 60
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YpPOBHM 3BYKOBOW MOLLHOCTU, 4B, B OKTaBHbIX NOMOCax CoO PasmeLlleHne
NCTOYHMK Wyma cpegHereoMeTpu4eckumu yactoramu, 'y Had ypoOBHEM | XapakTep wyma
31,5 63 125 250 500 1000 | 2000 | 4000 | 8000 3eMnn, M
8 Cunosie 100- | 100- | 105- | 100- | 95- | 95- | 90- | 85- | 75
(Tgi,*;f’)qoo"“"ampb' o5 | 95 | 100 | 9 | 85 | 8 | 8 | 8 | 70 35 Tooxe
9 Mpanuphs 95- 95- 95- 100- 100- 105- 105- 105- 105- 0 To e
90 90 90 95 95 100 100 100 100
10 LWym, npoHUKaKOLLNA U3 NMOMELLEHWNM:
LLInpOKOMOSOCHbLIN,
10.1 koTrIO- 85- | 80- | 80- | 75- | 70- | 70- | 55- | 50- | 45- 3.30 i
TYpOUHHOrO uexa 80 75 75 70 65 65 50 45 40 .
HanpaBneHHbIN
Xapakrep
10.2 yrneapo6unky 120- 120- 110- 110- 110- 110- 105- 95- 80- 0-15 LLinpokononocHbIN,
' 115 115 105 105 105 105 100 90 75 NOCTOSIHHbIN
LLInpokononocHbIN,
10.3 100- | 100- | 110- | 100- | 95- | 100- | 95- | 95- | 95- 0 i
KOMMpPEeCCOopHOM 95 95 105 95 90 95 90 90 90
COCTaBASOLWMUMMU,
NnpepbIBUCTLIN
MpumeyaHue:

[nanasoH 3Ha4YeHuUn gaH ans ra3oBoro 000pyaoBaHUS anekTpudeckon molHocTbo oT 300 MBT go 15 MBT.
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Kauenb T.B. KoTen ¢ konbueBon Tonkon ans 6noka 660 MBT Ha cynepcBexkpuTnyeckme
napameTpbl Npu cxuraHmm Bypbix wnakyowmx yrnen. VIl Bcepoccuiickasa koHgepeHums
C MeXayHapoaHbIM yyactuem «lopeHue TBepaoro tonnuea» WHCTUTYT Tennodusnkm
nm. C.C. Kytatenagse CO PAH, 13-16 Hos6psa 2012.

45 TpyxHun A.[l. MNapora3oBble YCTaHOBKKU anekTpocTaHumin. — M.: 3gaTtensckun
gom MOU, 2013

46 b.C. benocenbckun. TexHonorna TonsMeBa M 3HepreTudeckux macen. — M.:
MN3paTtenbctBo M3AU, 2005.
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47 TllpaBuMna TexXHUYECKOM 3KCnslyatauumn 3SNeKTPUYecKUX CTaHuuMh U ceTen
Poccunckon depnepaumum, yteepxaeHbl npukasom MwuHaHepro Poccum ot 19.06.2003
Ne 229, 3apeructpmposaHHom B MuHtocte Poccum 20.06.2003 Ne 4799

48 TexHun4ecknn perrnameHT TamoxeHHOro cotoda «O TpeboBaHUAX K CMa304HbIM
mMaTtepuanam, macnam v cneumansHbiM xugkoctam» (TP TC 030/2012),

49 CTO 70238424.27.100.051-2009. Macnoxo3siMCTBO 3NIEKTPUHECKMX CTAHLMI U
ceten. Ycnosusa cosgaHusa. Hopmbl n TpeboBaHus. - Hekommepyeckoe [MapTHepcTBO
«MHHOBauUuK B anekTpoaHepreTukey, 2009

50 CTO 70238424.27.100.052-2009. SHepreTuyeckme macna n Macrnoxo3smncrea
9NEKTPUYECKUX CTaHUMA WM ceTen. YcnoBus noctaBkn. Hopmbl u TpeboBaHus. -
Hekommepyeckoe NMapTHepcTBO «HHOBaLMK B anekTpoaHepreTukey, 2009

51 CTO 70238424.27.100.053-2009. QHepreTnyeckne macra nm Macrnoxo3samncraea
9NEKTPUYECKUX CTaHumi un ceTen. OpraHusaumsa akcnnyataumm W TEXHUYECKOro
obcnyxusanus. Hopmel n TpeboBaHus. - Hekommepyeckoe NapTHepcTBO «AHHOBaLMK B
anekTpoaHepreTuke», 2009

52 P[0 153-34.0-43.302-2001. Metoguyeckne ykasaHus MNO WUCMOSb30BaHUIO
OTpaboTaHHbIX TYPOMHHBLIX N TPAHCHOPMATOPHLIX Macesl Ha TEXHOOrMYeckne Hyxabl
SHEepreTMyecknx npeanpuaTuii

53 depepanbHbIn 3akoH OT 21.12.1994 Ne 69-03 «O noxxapHon 6e3onacHOCTU»

54 depepanbHbivi 3akoH OT 22 ntond 2008 r. Ne 123-P3 « TexHn4ecknin pernameHT
0 TpeboBaHMAX noxapHon 6e3onacHOCTU»

55 Ceopg npasun «Cknagbl HepTM 1 HedTENPOAYKTOB. TpeboBaHMs NOXXapHOW
BGesonacHocTuy, yTBepXKaeHHbI npukazom MYC Poccun o1 26.12.2013 Ne 837

56 WHMpOpMaUMOHHO-TEXHNYECKUA CMPABOYHUK MO  HaUMyyWwMM LOCTYMHbIM
TexHonorusam NTC 20-2016 «pOMbILLNIEHHbIE CUCTEMbI OXNaXKAEHUS»

57 WHMpOpMaUNOHHO-TEXHNYECKUA CMPABOYHUK MO  HaUMyYWwMM LOCTYMHbIM
TexHonormam UTC 8-2015 «OunmcTka CTOYHbIX BOZL MNPy MPOM3BOACTBE MNPOAYKLUK
(ToBapoB), BbINOSIHEHMM PABOT N OKa3aHUKM YCIyr Ha KPYMNHbIX NPeanpuaTnax»

58 EO PN 20.07.2015 Ne216.013.6391 KomnnekcHbIn peareHT ans obpaboTkm
napoBoAsiHoro TtpakTta aHeprobnokos TAC. Bug PN — N3obpeTteHme. N2 oxpaHHOro
pokymeHTa — Ne 0002557036. [daTta oxpaHHoro gokymeHTa — 27.04.2016. ABTOpbI
Kupununa A.B., Cycnos C. 1O., Ceprees U. A.

59 lMpukas MunaHepro Poccum ot 19 uioHa 2003 r. Ne 229 «O6 yTBepxaeHun
[MpaBun TexHMYeckoW JKcnryaTtauumn IdneKTpuvecknx cTtaHumm mn ceten Poccumnckon
®epepaummn»  (3apeructpupoBaHo B MwuHiwocte  Poccumn 20 wmwoHa 2003
r.,PernctpaunonHbin Ne 4799)

60 CH 2.2.4/2.1.8.562-96. lWlym Ha pabounx mectax, B NOMELLEHUAX XWUIbIX,
0OLECTBEHHbIX 30aHUN U Ha TEPPUTOPUM XKron 3acTponkn. — M.: MuHagpae Poccun,
1997.

61 FOCT 31295.2-2005 (MCO 9613-2:1996). LUym. 3aTyxaHue 3Byka npu
pacnpocTpaHeHun Ha MecTHocTu. Yactb 2. O6wun metog pacyeta. — M.
CrangapTtuHdopm, 2006.

62 TynoB B.B. CHwxeHue wyma OT 3HepreTuyeckoro obopygoBaHusi. — M.:
MN3paTensctBo MOWU, 2005. — 232 c.
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63 Tynos B.B. ®aktopbl hnsmyeckoro Bosgenctausa TOC Ha OKpyXKatoLLyto cpeny.
— M.: N3gaTtenbckunn gom M3OWU, 2012. — 284 c.

64 NOCT 12.1.003-2014 Cwucrtema crtaHgapTtoB 6esonacHoctn Tpyaa (CCBT).
LWym. Obwme TpebosaHnsa 6e3onacHoOCTH

65 CaHuTtapHble Hopmbl CH 2.2.4/2.1.8.562-96 «lllym Ha pabouymx mecTtax, B
NOMELLLEHUSIX XNUNbIX, OBLLECTBEHHbIX 30aHNUIN U HA TEPPUTOPUM XKUITOM 3aCTPOMKNY (YTB.
nocraHoBneHnem flockomcaHanugHaasopa Poccum ot 31 oktabpsa 1996 r. Ne 36)

66 ®epepanbHbii 3akoH OT 10.01.2002 Ne 7-®3 «O6 oxpaHe OKpyxatoLlemn
cpeabl»

67 PO 153-34.0-02.306-98, CO 34.02.306-98 lNpaBuna opraHuM3aumm KOHTPONSA
BbIGPOCOB B aTMOCeEpPY Ha TEMNSIOBbIX AMEKTPOCTAHLMAX U B KOTESbHbIX

68 PO 34.02.305-98, CO 34.02.305-98 MeToanka onpeneneHusi BarnoBbIX
BbIOPOCOB 3arpsA3HAIOLLNX BELLECTB B aTMOCEpPY OT KOTSIOB TEMSOBbLIX 3N1EKTPOCTaHLUI

69 CO 34.02.320-2003 MeTtogunyeckme ykasaHuss OpraHumsaumsa KOHTpOns
ra3oBOro cocrtasa NPoAyKTOB CropaHus CTaluMOHapHbIX NapOBbIX M BOOOMPENHbLIX KOTOB

70 CO 153-34.02.317-2003. MeTogmnyeckme pekomeHaaummn no oLueHke BbIopocoB
3arpAsHalOWMX  BewecTB B aTMocdepy OT  BCrNoOMoratesfbHbIX — NPOU3BOLCTB
TENNO3NEKTPOCTAHLMI N KOTENbHbIX (YTBEPXAEHbLI NpMka3doM MUHUCTEPCTBA SHEPTrEeTUKM
Poccunckon ®egepaumm ot 30 utoHs 2003 r. Ne 264)

71 lNMpaBnna akcnnyartauum ycTaHOBOK O4MCTKM rasa (yT8. Munxmmmawem CCCP
28.11.1983)

72 P[] 34.27.502, CO 153-34.27.502 lNonoxeHne 06 opraHn3awumm akcnnyaTtaumm
30510yNaBAMBaOLLNX YCTAHOBOK Ha TEMSOBbIX 3NEKTPOCTaHLMNAX

73 PO 34.27.504-91, CO 153-34.27.504-91 TwnoBas WHCTPYKUMS MO
aKcnnyaTaunmn anekTpodunbLTpoB

74 P 34.27.503-92, CO ot 14.04.1992 TunoBas MHCTPYKUMS NO 3KCnryataumm
MOKpPbIX 30/10yNOBUTENEN

75 CO 34.02.308-98, PO 153-34.0-02.308-98. MeToguka KOHTPOSbHbIX
MCNbITaHWI 30M10yNaBNMBAIOLLMX YCTAHOBOK TEMNSIOBbIX 3NIEKTPOCTAHUUIN U KOTENbHbIX

76 CO 34.27.301-2001, PO 153-34.1-27.301-2001 MeToguka wucnbITaHU
30510yNaBnMBaoLLNX YCTAHOBOK TEMSIOBbLIX 3NEKTPOCTAHLMIN N KOTENbHbIX

77 CO 34.04.181-2003 lMpaBuna opraHn3aumMm TEXHUYECKOrO OOCNYyXMBaAHUSA U
pemMoHTa 060pyaoBaHNSA, 34aHUIA U COOPY>KEHUIN SNEKTPOCTaHLMIA U ceTen

78 depepanbHbin 3akoH oT 04.05.1999 Ne 96-03 «O6 oxpaHe aTMocepHOro
BO3ayxa»

79 MNocTtaHoBneHue lNMpasutenbctea Poccuinckon ®egepauymm ot 06.02.2002 Ne 83
«O npoBeaeHUn perynsapHbiX NPOBEPOK TPAHCMOPTHLIX U UHbIX NepeaBMXKHbIX CPeacTB
Ha COOTBETCTBME TEXHMYECKMM HOpMaTuBaMm BblIOPOCOB BpedHbIX (3arpA3HsIOLLMX)
BELLLECTB B aTMOCHEPHbIN BO3OYX»

80 [lMoctaHosneHune [lpaButensctBa Poccunckon dPepepauum ot 13.11.2013
Ne 1013 «O TexHM4yeCcKOM OCMOTPE CaMOXOAHbIX MalUMH W OPYrnX BUOOB TEXHUKM,
3aperncTpupoBaHHbIX OpraHaMn, OCyLLEeCTBISIWUMU FOCYy4apCTBEHHbIN HAA30p 3a UX
TEXHUYECKUM COCTOAHNEM»
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81 ITOCT 17.2.2.02-98 OxpaHa npupogbl. ATmocdepa. Hopmbl n metoabl
onpegeneHns AObIMHOCTM OTpaboTaBLIMX ra3oB Au3enen, TPaKTOPOB U CaMOXOLHbIX
CENbCKOXO3SIMCTBEHHbIX MaLUWUH

82 OCT P 50953-2008 Bbibpochkl BpeaHbIX BELECTB 1 AbIMHOCTb OTpaboTaBLUMX
ra3oB MarucTpasnbHbIX 1 MaHEBPOBbLIX TEMSIOBO30B. HOpMbI 1 MeToabl onpeaeneHns

83 lMpukas MuHnpupogbl Poccun ot 8 mnona 2009 r. Ne 205 «O6 yTBepxaeHum
Mopsiaka BegeHUs cobCTBEHHMKaMKM BOOHbIX OOBEKTOB M BOAOMOMb30BATENSAMN yyeTa
obbema 3abopa (M3bsATMS) BOAHBIX PECYPCOB U3 BOAHbLIX 0O0bEKTOB M obbema cbpoca
CTOYHbIX BOA W (MNX) OpEHaXHbIX BO4, UX KaYecTBa»

84 P[0 153-34.1-21.325-98, CO ot 30.06.1998 Ne 34.21.325-98 «MeToaunyeckue
yKasaHus MO KOHTPOMIO 3a pPEeXMMOM MNOA3EMHbIX BOA Ha CTPOSAMXCA U
SKCMnyaTupyeMblX TEMnroBbIX 3MeKTpocTaHuusx», yreepxaeHHole PAO E3C Poccumn
30.06.1998

85 depepanbHbIn 3akoH OT 26 utoHsa 2008 r. Ne 102-d3 «O6 obecneveHun
€NHCTBa U3MEPEHNN»

86 [ocyoapCTBEHHbIN peecTp CpeacTB WM3MepeHUn [ONeKTPOHHbIM pecypcl:
http://www.fundmetrology.ru

87 lMpukas Poccranpapta ot 07.11.2013 roga Ne 1304 «O6 yTtBEpxaeHun
[MepeyHa TMMNOB CpPeacTB W3MEPEHWUA, MOBEPKA KOTOPbIX OCYLLECTBNSAETCA TOSMbKO
aKKpeaUTOBaHHbIMM B obnactn obecneyeHns eamMHCTBa u3MepeHun deaepanbHbIMy
OIOMKETHBIMU  YYPEXOEHUAMN — TOCYAAPCTBEHHBIMU  pPEermoHanbHbIMU  LeHTpamm
cTaHAapTM3auMm, MeTPONOrMM U UCNbITaHWUA, HaxoaswmMmncs B BeaeHnn denepanbHoro
areHTCTBa MO TEXHUYECKOMY PEeryriMpoBaHM0 U METPONOrMM U OCYLLECTBASIOLWUMMN
NOBEPKY CPEACTB U3MEPEHWUI MO perynmpyembim LeHam»

88 ®depepanbHbin 3akoH oT 28.12.2013 Ne 412-d3 «O6 akkpegutauumn B
HaLMOHanNbHOW CUCTEME akKkpeamuTaumm»

89 depepanbHbin 3akoH oOT 27.12.2002 Ne 184-®3 «O TexHMYeckom
perynupoBaHum»

90 IOCT ISO/IEC 17000-2012. MexrocygapctBeHHbI cTaHgapT. OueHka
cootBeTcTBMA. CnoBapb M obwme npuHuunel» (BBegeH B pgencteue [lpukasom
Pocctangapta ot 25.01.2012 Ne 1962-cT

91 OcHoBHble nonoxeHuss  (KoHuenuusi)  TEXHWYECKOW  MOMUTUKN B
anekTpoaHepreTuke Poccumn Ha nepuog ao 2030 r.

92 lNpoekT Nporpammbl MOAepPHU3ALMN INEKTPOIHEepreTukn Poccum Ha nepuog oo
2020 (2030) rr.

93 BoaHbin kogekc Poccunckon degepaumm ot 6 utons 2006 r. Ne 74-03

94 lMpwukas Munnpupoabl Poccum ot 06.02.2008 Ne 30 «O6 yTBepxaeHumM dopm n
nopsigka npeacTaBfeHnsl CBeAEeHUn, MOSTyYeHHbIX B pesynbrate HabnogeHun 3a
BOAHbLIMU obbekTamu, 3anHTepecoBaHHbIMU deneparnbHbIMn opraHamu
MCNONMHUTENBHOWM BriacTh, COBCTBEHHMKaMM BOAHbBIX OO bEKTOB 1 BOAOMOMb30BaTENAMMNY

95 [Mpukas Mwunnpupogbl Poccumn ot 17 pekabpsa 2007 roga Ne 333 «O6
yTBEpxXaeHun MeToaukm paspaboTkm HOpMaTMBOB LOMYCTUMbIX COPOCOB BELLECTB U
MUKPOOPraHM3MoB B BOAHble 0ObeKTbI A1 BoAoNoNb3oBaTenen (C usaMeHeHmsamm Ha 15
Hos16ps1 2016 roga)
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96 MW 2803-2003 TlocygapcTBeHHas cuctema obecneyeHuss enuHCTBa
namepeHnn. CucteMaTtMyeckMin KaTtanor roCydapCTBEHHOro peecTtpa CpencTs
n3MmepeHui

97 WHMOPMaLNOHHO-TEXHUYECKUA CMPABOYHUK MO  HaUMyYWMM LOCTYMHbIM
TexHonoruam  UTC  10-2015 «Ouymctka CTOYHbIX BOA C  MUCNONb30BaHUEM
LEeHTpanM3oBaHHbIX CUCTEM BOAOOTBEAEHUS NOCENEHNIN, TOPOACKUX OKPYroB»

98 NMoctaHoeneHue lNMpasutensctea PO o1 29.07.2013 N 644 (pea. o1 26.12.2016)
«O6 yTBepxaeHumn NpaBun XonogHOro BOAOCHaAOXEHNA 1 BOAOOTBEAEHUS N O BHECEHUN
N3MEHEHN B HEKOTOpbIE akTbl [paBuTenscTBa Poccuinckon ®epepaunmny (C M3m. 1 gon.,
BcTyn. B cuny ¢ 04.01.2017)

99 OT60p Npob CTOYHbIX BOA ocyulectBnsaetrca cornacHo MNMHO © 12.15.1-08
MeToanyeckume ykasaHna no otoopy npob anga aHanmsa ctouHbix Bog (M3gaHme 2015 )

100 ®epepanbHbI 3akoH 0T 26.06.2008 Ne 102-d3 «O6 obecneyeHnn eanHcTBa
N3MepeHnmn»

101 TOCT P 8.563-2009 locypapctBeHHasi cuctema obecneyeHus eamHCTBa
namepeHnn. Metogmkm (MetToabl) U3MepeHun

102 lNepcnekTBHbIE TEXHOMOMMN yaaneHus, CKnagMpoBaHUa U UCMOMb30BaHMUS
3onownakoB TAC. BuwHs B.J1., Ydoumues B.M., KanyctuH @.J1. EkatepuHbypr: TOY BINO
«YITY-YMW», 2006.
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