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BBeneHune

Hactosawmin MHHOPMALMOHHO-TEXHNYECKUIA CNPABOYHMK MO HauMyuqlwMM LOCTYMHbLIM
TexHonornam «flobera HedTn» (Aanee — cnpasoyHuk HAT) conepxut uHgopmauuio:

a) 06 obnacTtu ero NpUMEHeHUs,

©) o HedbTepoObIBalOLLIEN OTpacny NpoMbILLNeHHOCT B Poccuickol deaepavumm;

B) O TEXHOJNOMMYECKMX MpOLIeccax, NPMMEHSIEMbIX B HacTosiLee Bpemsl Ha obbekTax
n06b1umn HedpTn B Poccuickon depepauny;

r) O TeKyWMX YPOBHSIX SMUCCUIA B OKpYKatoLLyto cpefy Ha obbekTax Aobblun HedTn B
Poccuiickon depepauuu;

Z) O Hannyylwmx AOCTYMHbIX TEXHOMOMMSX B HedTeaobbiBaowen NpOMbILLNEHHOCTN
Poccuinckon ®epepauuu;

B) O NepPCreKTUBHBLIX TEXHOMOMUSIX.

OCHOBHbIMW  3aKOHOAATENbHbIMM ~ AOKYMEHTaMW,  UCMONb30BaBwWmMMUCA  Npw
paspaboTke cnpasoyHvka HAT, senstorcs:

a) PepepanbHbIn 3akoH «O6 oxpaHe okpyxaroLen cpegbl» oT 10.01.2002 Ne 7-93;

6) depepanbHbii 3akoH «O6 oxpaHe atMocdepHoro Bosgyxa» oT 04.05.1999
Ne 96-03;

B) PenepanbHbiii 3akoH «O6 oTxoaax NPOU3BOACTBA U NOTpebneHus» ot 24.06.1998
Ne 89-03;

r) MocraHoBneHve lMpaButensctBa P® «O nopsake onpeaeneHus TexHonormm B
KayecTBe Haunydlen AOCTYMHOW TEXHonorvn, a Takke paspaboTku, akryanusaumi w1
onybnnkoBaHUs UHPOPMaLMOHHO-TEXHUYECKMX CMPaBOYHUKOB MO HauMyylwum AOCTYMHbLIM
TexHonornamy» ot 23.12.2014 Ne 1458.

4) ®epepansHbii 3akoH «O Hegpax» oT 21.02.1992 r. Ne 2395-1

e) BogHbin Kogeke Po;

K) 3emenbHbIM Kogekc P®;

3) llecHon Kogekc PO.
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MpepucnoBue

Llenwn, oCcHOBHbIE NPUHLUMMBI U NOPSAOK pa3paboTku cnpasoyvHuka HOT ycTaHoBneHsb!
MocraHoeneHnem MpaButenbctea Poccuiickoin depepaumm ot 23.12.2014 Ne 1458 «O
nopsigke onpeneneHnst TEXHOMOrMM B KaYeCcTBe Haumy4Llein JOCTYNHOW TEXHOMOMMK, a Takke
pa3paboTku, akTyanusauum n onybrnmkoBaHnst MHOOPMALIMOHHO-TEXHNHYECKMX CrPaBOYHVIKOB
MO HaUMY4YLLMM LOCTYMHbLIM TEXHOMOMMSAM.

Craryc BOKyMeHTa

HacTosawwui cnpasoyHmk HOT saBnseTca 4OKYMEHTOM MO CTaHZapTu3aumm.

WHdpopmanmsa o paspaborumkax

CnpasoyHrk HAT paspabotaH TexHudeckon pabouen rpynnoni Ne 28, cosgaHHoOW
npukasom PocctaHaapTa ot 09 ceHTabps 2016 r. Ne 1295,

CnpaBo4yHVMK nNpefcTaBneH Ha yTBepxaeHWe bBlopo Hauvnyywmx  JOCTYMHBbIX
TexHonorun (bropo HAT) (www.burondt.ru).

Kpatkas xapakrepuctuka

Cnpasouynvk HOT copepxut onucaHve nNPUMEHsIeMbIX npyu  Aobbiue HedpTn
TEXHOMOIMYECKUX MpoLeccoB, 00OpPyAOBaHWSA, TEXHUYECKMX CnocoboB, METOAOB, B TOM
yMcre MO3BONSOWMX CHU3UTL HEraTMBHOE BO3AEMCTBME Ha OKPYXaloLylo cpegy,
BOAOMNOTPeOneHe, MOBLICUTE  3HEProdPEKTUBHOCTb, pecypcocbepexeHue. Cpeau
OMNMCaHHbIX TEXHOMOMMYECKUX MPoLeccoB, 060pyaoBaHUs, TEXHUUYECKMX CnocoboB, METOAOB
onpeaeneHbl peLleHns, ABMALWNECA HaUyYLWUMN AOCTYNHbIMU TexHonoruamu (HAT). Ana
HAT B cnpaBoYHMKE YCTAHOBMNEHbI COOTBETCTBYIOLLME €1 TEXHONOMYECKUE noKasaTenu.

B3aumocBs3b C MeXayHapoOAHbIMU, PErMoOHarIbHbLIMUY aHanoramu

MexayHapoaHbIA M pervoHarnbHbIM  aHamnor Hactosilemy cnpasouHuky HAOT
OTCYTCTBYET.

Mpn paspabotke cnpaBovHnka HAOT Obin yyTeH OMbIT CO3[aHWA CNPaBOYHWUKOB
EBponenckoro coto3a no HavmydwmMMm AocTynHbIM TexHonorusm (Reference Book on Best
Available  Techniques), MHPOPMALMOHHO-TEXHUYECKNX  CrpaBoYHUKOB  Poccuiickon
defepauun, a Takke yY4YTEeHbl TEXHOJIOTUYECKME, 3JKONOrMYeckne W 3KOHOMUYECK/e
0COBEHHOCTN A00bIHM  YrNeBOAOPOAHOIO Cbipbsi B POCCUMIACKUX HedTerasonobuiBaroLmx
KOMMaHuWsIX.

C6op gaHHbIX

WHdopmaumss o  TexHomormyeckux npoueccax, obopynoBaHWW, TeXHUYECKUX
cnocobax, MeTogax, NpUMeHsiemMbix npu Aobbide HedTn B Poccuiickon degepaunm, bina
cobpaHa B npouecce paspaboTku crnpasodHuka HAT B cooTBeTcTBumM ¢ lMopsiakom cBGopa
AaHHbIX, HeoBxoanMbIX ANs pa3paboTkn WMHEPOPMAaLMOHHO-TEXHUYECKOro CnpaBOYHUKa MO
HaunyywyM [JOCTYMHLIM TEXHOMOMMSM W aHanusa npuopuTeTHbIX npobnem oTpacnu,
YyTBEPXAEHHbIM Npukasom PocctaHaapTa ot 23 nona 2015 r. Ne863.

B3aumocBf3b ¢ gpyrumu cnpaBoyHukamu HOT

Baaumocesase Hactosiwero cnpaesouyHvka HAT ¢ apyrumum cnpasodHuvkamun HAT,
paspabaTeiBaeMbIMM B COOTBETCTBMM C PacnopsbkeHnem npaeBuTenbcTBa Poccuiickon
depepauum ot 31 oktabpsa 2014 rogpa Ne 2178-p, npueegneHa B pasgene «0Obnactb
NPUMEHEHNS».

\
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WHdopmauusa o6 yTeepxaeHUMn, onyénukoBaHuM U BBeaeHUU B AecTBue

Cnpasounuk HOT yTBepxaeH npukasom PocctaHaapTa ot 15.12.2017 r. Ne 2838.

Cnpasoynvk HOT BBepeH B genctave ¢ 1 uions 2018 r., oduymansHO onybnukosaH B
WMHOPMaLMOHHON cucteme obLLero nNonbL3oBaHnA — Ha oduvumansHoOM canTte deaepansHoro
areHTCTBa Mo TEXHUYECKOMY PErynMpoBaHuIo U MeTponorum B cetu MHTepHeT.

Vi
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WHO®OPMALMNOHHO-TEXHUYECKUN CNPABOYHUK
NnoO HAUNYYLWMM OOCTYMHbLIM TEXHONOIMMAM

Dobbiua HedTH
Oil production

Dara BBegeHus — 2018-07-01
O6nactb npuMeHeHus

Hactoswwmin cnpasoyHvk HOT pacnpocTpaHsieTcs Ha Aobbiuy HedTM U BKMHOYaeT
crnefyroLne OCHOBHbIE BUbl eATENbHOCTH:

a) AeATenNbHOCTL MO CTPOUTENLCTBY N paspaboTke HEMTAHBIX MECTOPOXLEHWN;

©) AeATensHOCTL MO AKCMMyaTaummn HedTAHBIX MECTOPOXKAEHWIA (eSTENBHOCTE MOXET
BKIOYATL  OCHaleHne un  obopynoBaHVWe CKBaXWH, 3KCMnyaTauuio  MPOMbICMOBbLIX
cenapaTopoB, AE3MYILraTopoB);

B) [EATeNbHOCTb MO BHYTPUMPOMBICIOBOM TPaHCMNOPTUPOBKE  YrNeBOAOPOAHOMO
CbIpbS;

r) AesTensLHOCTL MO MOAFOTOBKE YrNEeBOAOPOAHOMO Chipbsi AN NEPeBO3KA OT MecTa
A06bI4M [0 MyHKTa OTIPY3KU UM NMOCTaBKM.

Hacrosawwmn cnpasoyHnk HOT He paccmaTpueaert:

a) L06bIvy NPUPOAHOro rasa;

0) 406bl4y rasoBoro KoHAeHcara,

B) f06biMy roptounx  (BMTYMMHO3HBIX) CHaHUEB M OUTYMUHO3HBIX MECKOB U
N3BIiEYEHME U3 HUX HEDTH,

r ycnyrn no poGblde HedTM U rasa 3a BO3HArpakAeHWe WAN Ha KOHTPaKTHOM
OCHOBE;
il MONCKOBO-pa3BeoYHbIe PaboTbl HA HEMTAHBLIX M rA30BbIX CKBaXKWHAX;

)

e) pasBefouHoe BypeHue;

X) OYUCTKY HEPTENPOAYKTOB;

n) pasBenky HedTAHbIX  MECTOpOXASHUA U gpyre  reodusmdeckme,
reonornyeckne N CEMCMNYECKME UCCINIEA0BAHNS;

K) NpOLIECChbl KOHCEPBaLMM M NUKBMAALUN CKBaXWH U WHBbIX 06BbEKTOB A00bIMM
yrneBoAOPOAHOrO ChIpbSl.

Cnpasoynnk HOT pacnpoctpaHaeTcs Ha NpoLecehl, CBA3aHHbIE C OCHOBHbLIMW BUAAMU
LESITeNbHOCTN, KOTOPblE MOTYT OKasaTb BMUSHME HA PecypcoaddeKTUBHOCTb, XapakTep u
mMacLuTab BO3f,eNCTBUSA Ha OKPYKaIOLLYHO cpefy:

a) Npon3BOACTBEHHbIE MPOLIECChI OCHOBHOrO Lukna (aobbibda U BHYTPUNPOMbICNOBas
TPaHCNopTUPOBKa);

6) NPOV3BOACTBEHHBIE MPOLECCH HEOCHOBHOIO MPOU3BOACTBEHHOIO LMKNa (XxpaHeHne
W NOAroTOBKA CbIPbS);

B) MeToAbl NPEA0TBPALLEHUS M COKPALLIEHUSA SMUCCUI U 0Opa3oBaHMsA OTXOA0B.

CnpaoyHnk HOT He pacnpocTpaHaeTcs Ha:
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a) HEeKOTopbleé MPOLEecchl BCMOMOraTenbHOro npou3BOACTBA, Takue kak paborta
CTaHKoB B PEMOHTHbIX MacTepCKMX, BEpTONETHbIE nnoLwanku, 06beKTbI
OXpaHbl/cMrHanMsaLmm, noxapHsle 4eno, aBTOTPaHCNOPTHOE X035INCTBO, BEHTUNSALMS U Ap.

©) BOMPOCHI, KacawLMecs  UCKIYMTENIbHO  OBecnedYeHnss  NpPOMbILLNIEHHON
©e30nacHOCTM UN OXpaHbl TpyAa.

OTaenbHble BUAbLI AEATENBHOCTM NMpU f0Oblve yrneBogopoAHOro chipbs (Tabnuua 1)
perynupyroTca COOTBETCTBYOLLMMU deaeparnbHbiMu cripaBovHukamm HOT.

Tabnuuya 1 — Buabl AeATensHOCTM U COOTBETCTBYOLME UM cripaBovHukn HOT

Bua peArensHOCTH CooTBeTcTBYIOWMUIA cnpaBouHuk HAT
OuncTKa CTOYHBIX BOA NTC HAOT 8-2015 «OumncTka CTOYHbIX BOA Npu
NpoOn3BOACTBE NPOAYKLMN (TOBAPOB), BbINMOMHEHUN
paboT 1 okasaHUM yCnyr Ha KPYMHbIX MPEANPUATUAX
NTC HAOT 10-2015 «OuncTKa CTOUHbIX BOA C
UCMonb3oBaHNEM LEHTPann3oBaHHbIX CUCTEM
BOJLOOTBEAEHUS MOCENEHUA, FOPOACKNX OKPYrOB»

O6paLueHne ¢ oTxoaamm UTC HAOT 15-2016 «YTunmsauma n obesspexmpaHme
oTX040B (kpome 06e3BpeXnBaHUSA TEPMUYECKUM
CrnocoboMm (CKUraHne oTxoaoB)»

UTC HAT 17-2016 «Pa3ameweHne oTxoa0s
Npou3BoACTBa U NOTpebneHns»

WTC HAT 9-2015 «ObespexmBaHne 0TxoaoB
TEPMMYECKUM CMOCOBOM (CKUraHMe OTX040B)»

[MpombILLNEHHbIE CUCTEMBI WTC HAT 20-2016 «[NpoMblILLneHHblE CUCTEMBI

OXNEKLEHWSA, HANPUMEP OXNAXKAEHMAS

rpagupHu, nnacTmHyaTsie

TennoobMeHHNKN

XpaHeHue n obpaboTka WTC HAOT 46-2017 «CokpaweHne Beibpocos

martepuanos 3arpA3HAOLLMX BELLECTB NPY XpaHeHUU n
CKnagMpoBaH1n TOBapoB (rpy30B)»

Bonpockl nponssoacTBEHHO- WTC HAT 22.1-2016 «O6Lwme npmHUmMnbI

3KOIOrMYECKOro KOHTPOSIA NPOV3BOACTBEHHOIO 3KOMOrMYECKOro KOHTPOSSA U ero

MEeTPOonorn4eckoro obecneveHnsy
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Paszpen 1 O6wasa uHdopmauua o HedTenobGbiBawowWwen oTpacnu
NpoMbIWeHHOCTU Poccuitckon Penepaummn

1.1 KonnuyecTBO NnpeanpuaTUA U UX reorpacdnueckoe pacrnonoxeHve

Poccus aBnseTca ogHUM 13 KpynHbIX AepXaTtenen 3anacos HedTH, Ha ee TeppuTopun
Haxoautca He MeHee 8% MUWPOBLIX 3anacoB. [lBe TPeTM MX COCPEAOTOuYEHbl B 3anagHomn
Cubupn, 3HauMTenbHble 3anacbl pasBefaHbl Takke B Ypano-MoBOMmKCKOM pervoHe,
KpacHospckom kpae, Wpkytckon obnactn, Pecnybnuke Caxa (fAkytus) (pucyHok 1.1). B
3anagHon Cubupun Tak ke cocpenoToyeHa MnonoBMHA NPOrHO3HbIX U 40 % NepcneKTUBHBLIX
pecypcoB HedpTw.

OueHeHHble 3anackl Mopckux akBatopui P® coctaensitor meHee 20 % POCCUIACKMX
[1], oaHako 3anackbl akBaTOPWI NpakTUYECKM He paspabaTtbiBanucb. BO3MOXKHOCTU OTKPLITUS
HoBbIXx 06bekToB Ha wenbdax Kacnwuickoro, YepHoro n A3oBCKOro MOpEN OLIEHWMBAKOTCH
BbICOKO, @ NepPCneKTUBHbLIE pecypchl HedTu akBaTopun gocturaoT 1,4 mnpa T. U3y4eHHOCTb
poccuUcknx LwenbgoB KpauHe HEepaBHOMEPHA: MPU OTHOCUTENBHO XOPOLUO W3YYeHHbIX
wenbdax banTuinckoro n 1oxkHbIX Mopel, wenbdge o. CaxanuH n toxHon Yactu bapeHuesa
MOPS TMraHTCKNE aKBaTOPVM apKTUHECKNX MOPEN (CeBepHble panoHel Kapckoro n bapeHuesa
mopsi, BocTouHo-Cubupckoe, Mope JlanteBbix 1 YykoTckoe) nccnegosaHbl HEA0CTaTouHO, U
NepcrneKkTUBbI X Noka He ACHbI [2].

B Hactosiwee Bpema pobby Hedtv B Poccum  ocywectenawoT okono 320
opraHmsaumin, B TOM uucre okono 140 koMnaHui, BXOASAWMX B CTPYKTYPY BepTUKanbHO
WHTErpupoBaHHbIX HedTerazosbix komnanuin (BUHK), 180 opraHusauuini OTHOCATCS K 4ncny
He3aBMCUMbIX JOOLIBAIOWMX KOMMAHWIA, 3 KOMMaHun paboTaloT Ha YCIOBUAX COrMalleHunii o
pasgene npoaykumu.

Okono 90% Bcel pobblmM HedTM B Poccum npuxoauTcs Ha BoceMb BUHK:
«PocHedTb», NYKOWN, «CypryTHedTeras», «lpynna [asnpom» (Bknroyas «[asmpom
HedTb»), « TaTHedTby, «BalwHed Ty, «CnaBHedTb», «Pycc Hedpte» [3].

[ocypapctBeHHbIM  GanaHCoM  3amacoB  MonesHblX  UcKkonaemblx  Poccuiickomn
Pefepauun yuutbiBaeTcs 2985 MECTOPOXAEHUIA C 3anacamMu HedTW, B TOM uyucne 2427
HedTAHLIX N 558 KOMNNEKCHBLIX (HETEra3oBbIX, ra3oHEPTAHBIX M HEQTEra3oKoOHAEHCATHbIX)
(tabnuua 1.1).
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PucyHok 1.1 - OCHOBHble MEeCTOpPOXAEHUSA HedITV U pacnpejeneHne ee 3anacos
no BaxkHenwnmM cybbektam Poccuiickoin Pepepauun v ee wenbam, mapg, T
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Tabnuua 1.1 — OcHoBHbIE MecTOpoxaeHUst HedTn Poccuiickon ®eaepauum [2]

Oonsae
MecTopoxaeHune Tun KomnaHua 6anaHcoBbIX
3anacax PO, %
1 2 3 4
Canbimckoe, 3anagHo-
Cubupckuit HIB (XMAO) HegpraHoe 08
Cesepo-
g:::::i?:ggzémﬁ HedrerasokonaeHcaTHoe 0,6
Hgge(,c?:gg:agno- NAO «HK PocHedTb»
Cubupckuii HI'B HedtaHoe 0,4
(Kapckoe mope)
Wm. CaBocTbsiHOBA,
. 0,5
INeHo-TyHrycckuin HedpTerasokongeHcaTHoe
(MpkyTckas obnactb)
BaHkopckoe**, 3anagHo-
Cwnbupckun HI'b HedrerasokoHaeHcatHoe | 3AO «BaHkopHedTb» 1,3
(KpacHosipckuin kpai)
Tarynbckoe**, 3anagHo- 1
Cubupckuia HI'B HedprerasokonaeHcatHoe | MAO «Tarynbckoe»
(KpacHospckuii kpaii)
MpupasnomHoe™**, MAQ «HK
. «PocHedTb»»,
3anagHo-Cubupckui HedTaHoe 1,8
HI'B (XMAO) MNAQO «HAK «Aku-
OTbIp»«
MAO «HK «PocHedpTb»»,
MpvoBckoe*, 3anagHo- MNAQ «l"asnpomHedThb-
CviBupckuii HIB (XMAO) HedTaHoe XanTocy MAO «[as- 53
npom HedTb», MAO HK
«KoHpaHedTb»
MNAO «CamoTnopHed-
Camotnopckoe, Terasy, NAO «PH-
3anagHo-Cubumpckuin HedprerasokoHaeHcatHoe | HuxHeBapToBCKk», 3A0 3.2
HIB (XMAO) «YepHoropckoe», 3A0
«CvbWHBecTHadTa»
Pycckoe, 3anagHo- 000
C)VIIGI/IPCKVIVI HI'B (AHAQO) HedprerasokoraericaTHoe «TtomeHHedTeras» 14
BepxHeuoHckoe, JleHo-
TyHrycckuit HIB HedbTerasokonaeHcaTHoe MAQ «Bepxiedoncire- 06
(WpkyTckas obnacTtb) tpreras»
Yctb-Terycckoe,
3anagHo-Cubumpckuin MNAO «PH-YBatHed-
HI'B (TiomeHckas HedpraHoe Teras» * 03
obnacTb)
YyTbipcko-
KueHnronckoe**, Bonro-
Ypansckuii HI'B [azoHedTAHOE MNAO «YAMYpTHe(TL» 0,2
(Yamyprckas
Pecny6nuka)
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lMpodomkeHue mabnuypbi 1.1

1 2 3 4

YyTbIpcko-
Kuenronckoe**, Bonro-
Ypanbckun HI'B [a3oHedTAHOE MAO «YamypTHEDTE» 0,2
(Yamyprckas
Pecny6bnuka)

MAQO «PH-

HaraHebHedTeras»,

MAO «NTYKOWN-
KpacHoneHuHckoe™™, 3anagHas Cubupby,
B3anagHo-Cubupckuin HedrerasokoHaeHcaTtHoe | MAO «Ma3npomHedTe- 4
HI'B (XMAO) XaHTtocy MNAO

«Fa3npom HedTb»,

MAO «UHray,

MAO «TpaHc-Onnx»
CpeaHeboTyobuHckoe, MAO «Taac-tOpsax
JNeHo-TyHrycckuin HI'B Hedterasoaobbiuay,
(Pecnybnuka Caxa He(pTErasoKoHABHCATHO® | 5\ (5 (POCTHEDTE. 0.7
(AxyTus) FA3»
TeBnuHCKo-
Pycckunckoe, 3anagHo- HedTaHoe . 0,4
CuBmpckuit HI'B (XMAO) MAQ «JTYKOWI-

3anagHas Cvnbupb»
Mmunopckoe, 3anagHo- HedbrsHoe 06
Cwubupckuin HI'B (XMAO) ’
YcuHckoe, TumaHo-
Mevopckuin HI'B HedTaHoe MAO «JTYKONI-Komu» 1,1
(Pecnybnuka Komu)
HAperckoe, TumaHo- .
Meuopckuin HIB HedrsiHoe gﬁg zgzzggg;;zw»’ 0,5
(Pecnybnuka Komu)
Mm. B.dunaHoBsckoro,
Ceepo-KaBkascko— HedTsHoe MAO «J1IYKOWN- 04
MaHrbiwnakckun HI'B HUKHEBOMKCKHEDTE» !
(Kacnuiickoe mope)
XapbsiruHckoe, TumaHo- MAO «TYKOUN-Komuy,
Mevopckmn HIB HedrerasokoHgeHcatHoe | CM «Totanb Paseeska 0,3
(HeHeykuin AO) Paspatotka Poccna»
g:g;ss::;o: I's ?;:}Iq:g) HedrerasokoHaeHcaTHoe 0,9
PoroxHukosckoe,
3anagHo-Cubumpckuin HedTaHoe 0,4
HIB (XMAO) MNAO
Wm. lnunemana B.U. «CypryTHedTeras»
(Cesepo-
PorojxHukoBckoe), HedTaHoe 0,3
3anaaHo-Cnbupckuin
HIB (XMAO)
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[Tpodomxerue mabnuyp! 1.1

1 2 3 4
TanakaHckoe, JleHo-
Ig:;ﬁ;%?;xgglsaxa HedrerasokonaeHcatHoe 0.4
(FkyTus))
PomalukuHckoe, Bonro-
Ypanbckun HI'B
(Pecny6nuka HedTaHoe MAO «TatHedTb» 1
TarapcraH, Camapckas
obnactb)
Mm. Pomana Tpebca,
TumaHo-Meuopckuin HIB HedraHoe NAQ «baumedte- 0,3
. Montoc»
(Hexeykuin AO)
ApnaHckoe, Bonro-
anbckun HI'b
zllfe:nyﬁnwka MAC «AHK
HedTanoe «BawHedTbY, 0,2
BawikopTocTaH,
NMAO «BenkamHedTb»
YamypTckas
Pecny6nuka)
KytomBuHckoe, leHo-
TyHrycckuida HIB HedprerasokoHaeHcaTHoe 000 «Cnasredre- 1,1
. o KpacHosipckHedTeras»
(KpacHospckui kpai)
YaaHauHckoe**, NeHo-
Ig:x%’;m::(; E:Baxa HedrerasokonaeHcatHoe | MAO «lasnpom» 0,2
(FkyTus))
NAO «asnpom
AobBblua YpeHromny,
3AO0 «PocnaH
WHTEPHELLHI»,
Ypexroicroe, 3anaaHo- HedrerasokoHaeHcatHoe (I')Igg :égngwpﬁfc::;’b- 1,9
Cubupckuii HIB (AHAO) - ’
YpeHron»,
MAO «YpeHrolickas
rasoBasi KOMNAHUAY,
NAO «HOBAT3K-
lOpxapoBHedTeras»
OpeHbyprckoe, Bonro- 3AO0 «lasnpom HedTb
Ypanbckuin HI'B OpeHbypr»,
(OpeHByprekas HedprerasokoHaeHcaTtHoe MAO «Tasnpom 0,5
obnacrb) Aobblua OpeHbypr»
HosonopTosckoe, OO0 «lasnpomHedTh-
3anagHo-Cubupckuii HedbrerasokongeHcatHoe | Simany MAO «asnpom 0,8
HI'b (AHAQ) HedTb»
LonruHckoe, TumaHo-
Meyopckuit HIG HedbTsHoe MAQ «T'a3npomHedTL- 08
CaxanuH» ’
(Nevopckoe mope)
MpvpasnomMHoe, 00O «asnpom HedTb
TumaHo-Mevopckuin HIB HedTaHoe wenbd» MAQ 0,3
(Meyopckoe mope) «a3npom HedTb»
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OkonyaHue mabnuups! 1.1

1 2 3 4

HOpyBueHo-Toxomckoe, gg% «BCC:K»(; ®

JleHo-TyHrycckun HI'B HedpTerasokoHaeHcatHoe «-nasrepTs 1,8

(KpacHospckmii kpaii) KpacHosipckHedTeras»,
MNAO «HK «PocHedTb»

BocToyHo-Meccoaxckoe, 3A0

B3anagHo-Cubupckuin HedpTerazokoHaeHcaTHoE M N 1.1

HI'B (FHAO) «MeccosixaHeTeras

MeabiHCckoe (Mope), 3A0

TumaHo-MNeyopckun HIMB HedTsHoe «ApKTUKLIENbHEDTEr 0,3

(Meyopckoe mope) as»

MunbTyH-ACTOXCKOE, «CaxanuH SHepaxm

Oxotckunn HI'B HedpTeraszokoHageHcaTHoe | MHBecTMeHT Komnanm 0,3

(OxoTckoe mope) Nro»

ApkyTyH-[arnHckoe,

Oxotckunn HI'B HedTerasokoHaeHcaTHoe Korcopuyym «JKcoH 0,4
Hedpreras Jita»

(OxoTckoe mope)

Yamso, Oxotckun HI'B Korcopyyym «3kcou

(OxoTCKO MOpE) HedpTeraszokoHaeHcaTHoe | Hedprteras Jitg», 0,2
NAO «HK «PocHedTb»

*x 3A0 «HedTerasoBas

Benmkoe™, omnannsa «ADB»

Mpukacnunckuin HIB HedTaHoe K ’ 1,1
MNAO «AcTpaxaHb-

(AcTpaxaHckas obnacTtb)
Hedtb»

1.2 CBoicTBa fo6biBaeMbIx HedpTel Ha TeppuTopumn PD

B cootsetctBum ¢ TOCT P 51858-2002 «Hedtb. O6LMe TexHUYECKne yCrnoBusiy
Hegbmpb cbipas — 3TO Xugkas NpvpoaHas WCKonaemas CMech YrieBOAOPOAOB LUMPOKOro
PN3NKO-XMMMNYECKOTO COCTaBa, KOTopas COAEePXKUT PacTBOPEHHbIN ras, BOAY, MUHeparbHble
CONY, MEXaHUYECKME MPUMECK N CRYXWUT OCHOBHbLIM CbIPpbEM AJ1S1 MPOWU3BOACTBA KUAKMX
3HeproHocutenel (6eHanHa, kepocuHa, AM3ensLHOro TOMMMBa, MasyTa), CMa3ouHbIX Macen,
BUTYMOB 1 KOKCa.

CornacHo MOCT P 51858-2002 «HedTb. O6pme TexHuYeckue YCrnoBusi» HedTb
KnaccuduLMpyroT Ha 4 knacca B 3aBMCUMMOCTM OT MaccoBOW AOMW cepbl; Ha 5 TMNOB — no
MAOTHOCTU, @ NPU NOCTaBKE Ha 3KCMOPT — AOMOIHUTENBHO MO BbIXOAY paKuMi U MaCCOBOW
pone napadvHa HedTb MOAPA3[ENsSOT Ha NATb TUMNOB, HA 3 rpynnbl — MO CTEneHu
NOArOTOBKW HeddTM 1 Ha 2 BMAa — NO MaCCOBOWN J0e CEpOBOAOPOAA U NETKNX MEePKarTaHoB.

Onpepenenve kadectsa HedTW, LOOLIBAEMON W3 PasNUYHbIX MECTOPOXAEHWA Ha
TEpPPUTOPUM CTPaHbI, UIMEET B&KHOE 3HAYEHME C TOUKM 3PEHMS SKCropTa HedTuU.

B TY 39-1623-93 «HethTb poccuiickas, nocTaensemas Ans SKCnopTa» Mo
NepeYmCreHHbIM  (PU3NKO-XUMUYECKUM CBOWCTBaM HedThb pasfenieHa Ha 4YeTbipe Tuna
(Tabnvua 1.2) [4].
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Tabnuua 1.2 — Knaccudukaums Hedptu

Tun HedTN
Ne MNokasarenb 1 2 3 2
4 | MinorHocte npu 20°C, 850 870 890 895
kr/m°, He Gonee
2 Beixoa dpakumuin, % ) ) )
06beMHbIX, HE MEHee:
npu Temneparype Lo
21 200°C 25 21 21 19
npu Temneparype Ao
2.2 300°C 45 43 41 35
npu Temneparype A0
2.3 350°C 55 53 50 48
0,
3 Maccoeas gons cepbl, %, 06 18 25 3.5
He Bornee
Maccosasa aons He
4 6 6 6
napadgwvHa, %, He 6onee HOpMUpYyeTCcA

Pacnpenenenne HedTel no HedTerasoBbIM permoHam Poccun npueegeHo B Tabnuue
1.4. Hedbren 1-ro Tvna no nnotHoctn Gonblie Bcero Haxoputes B JleHo-TyHrycckom HITTI
(okono 75 % ot Bcex HedTen MPoBMHUMM), @ MEHbLIEe BCero Ttakmx HedTen B Bonro-
Ypanbckon npoBuHUMM (okono 31 %). OAns Takux npoBuHUMK, kak Ceeepo-Kaekasckas,
TumaHo-Mevopckasn, 3anapgHo-Cubupckas u JleHo-Bunionckas, konudectso Hedten 1-ro
TMNa no NAOTHOCTY NPUMEPHO OANHAKOBO U He npeBbiwaeTt 59 %.

KonnyectBo HedhTen 1-r0 TMNa No coaepxaHuio cepbl Gonbwe Bcero B Cesepo-
Kaskasckor n JleHo-Buntonckon HIT (99 % 1 97 % COOTBETCTBEHHOMN OT BCEX HEPTEN 3TUX
MPOBUHLMIA) U MeHbLLe BCero B Bonro-Ypansckon HedTerasoHOCHOM NpoBuHUMK (okono 14
%). Hedptn 4-ro TMna un Bbiwe, NO COAEPXaHVIO Cepbl, BCTPEYAOTCA WUCKMNIOYUTENbHO B
Bonro-Ypanbckon (okono 10 % ot Bcex HedTen nposuHUMKM) n Tumano-MNevopckon (0,8 %)
HeTEera3oHOCHbIX MPOBUHLMSX.

Bonble Bcero HedpTen 1-ro Tvna, no Beixogy dpakumm ®200, cogepxutcs B JleHo-
Buntorickan n  OxoTckas HedTerasoHOCHbIXx nNpoBuHUMAX (Bonee 97 % u 78 %,
COOTBETCTBEHHO), @ MeHble BCero — B Bonro-Ypanbckon HedTerasoHoCHOM npoBuvHUMA
(okono 48 % oT Bcex HedTen npoBuHUMK). KonmuecTBo HedTeN, OTHOCALLMXCS K KayecTBy
Xyxe 4o rpynnel no Beixoay dpakumm $200, 6onbLue Beero B JleHo-TyHrycckon HIT1 (okono
33 %).

KonnuectBo HedTel 1-ro Tmna, no Bbixody dpakummn ©300, 6onee Bcero cogepxurca
B OxoTckol 1 B 3anagHo-Crnbupckon HedTerasoHoCHbIX NpoBuHLUMAX. B TumaHo-Tevopckon
n JleHo-TyHrycckon HIT] konuuectBo Takonm HedTn cocTaBnseT B cpegHem 60 % — 68 %.
MecTtopoxaeHns Bonro-Ypanbckon HedTerasoHOCHOM NPOBMHUMM C HEMTbIO HU3KOro
KayectBa cocTaBnsAloT okono 38 % oT paspabartbiBaeMblX MECTOPOXKAEHUA WU
CKOHLIEHTPUPOBaHbLI B OCHOBHOM B LIEHTPE NPOBUHLNN.
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Tabnuua 1.3 — Pacnpenenenne HedTen HePTErazoHOCHbLIX NPOBUMHLUMIA Poccum no 5 Tunam [5]

Tvn OxoTckas CeBepo— TumaHo— JNeHo— 3anagHo— Bonro—- JNeHo— EHuceiicko—
HedTn KaBka3sckas Mevopckasa TyHrycckas Cubupckas Ypanbckan Bunionickasn AHabapckas
Knaccudukaums Hedren no nnotHocTh (%)
1 33,48 55,07 58,78 74,39 56,91 30,54 58,33 72,22
2 23,21 19,59 22,04 8,13 23,21 18,31 11,11 11,11
3 14,29 7,81 6,53 13,01 13,30 21,03 11,11 5,56
4 1,34 1,10 0,41 2,44 2,35 5,38 5,56 -
<4 27,68 16,44 12,24 2,04 4,24 24,75 1,39 11,11
Knaccudmkauusa HedTelt no coaepxaHuto cepbl (%)
1 92,93 99,00 58,21 73,33 58,18 13,53 97,06 81,25
2 7,07 0,80 34,33 26,22 39,29 37,14 2,94 18,75
3 - 0,20 6,72 0,44 2,38 21,84 - -
4 - - - - 0,14 17,96 - -
<4 - - 0,75 - - 9,53 - -
Knaccudukaumn HedTeln no Boixoay dpakunm ©200 (%)
1 78,87 59,93 60,00 58,41 55,45 48,32 97,22 66,67
2 5,63 8,99 20,00 6,07 12,01 23,05 2,78 -
3 5,63 8,99 20,00 6,07 12,01 23,05 2,78 -

4 4,23 3,37 5,45 2,80 6,71 8,04 - -
<4 11,27 27,72 14,55 32,71 25,83 20,92 - 33,33
Knaccudmkaumna Hedren HIM no Beixoay dpakumn ®300 (%)

1 76,74 57,23 67,92 65,82 60,07 51,18 - -
2 - 2,89 15,09 3,57 3,81 11,60 - -
3 3,49 1,61 3,77 2,55 5,81 8,60 - -
4 5,81 8,68 7,55 12,76 14,70 17,11 - -
<4 13,95 29,58 5,66 15,31 15,61 11,52 100 100

210282 01K
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1.3 OcHOBHble NnokasaTenn HedTe06bIBaOLLE NPOMbILWNEHHOCTH P

Okono nonoBuHbl 06bemMOB [A06blMM B Poccun obecneunnn

1990 r. N HaXO4ATCA Ha MO3AHEN CTaAMKU aKcnayaTaumm.

MEeCTOPOXAEeHUS,
pacnosioxeHHble B XaHTbl-MaHcuiickom AO - HOrpa, xoTsi ero fonsi B 06LLEePOCCUIACKON
CTPYKType npogo/mkaeT cokpawatbes Ha 1 % - 1,5 % B rog (tTabnuya 1.4). 3ta TeHAeHums
CBsi3aHa C MOCTENEHHbIM MWCTOLLEHMEM CTapblX MEeCTOPOXAEHWA: cerogHa 6onee 80 %
HethTv Ha TeppuTopun Poccun fo6biBaeTCA U3 MECTOPOXAEHWIA, KOTOpble Gblnv OTKPbIThI A0

Ponb 3anagHo-Cubupckoro 6acceiiHa B uUenoMm B HedTefobblve Poccum Takxe
nocTeneHHo ymeHbluaeTcsi: B 2014 1. Ha ero MecTOPOXAEHMsIX MNoJslyyYeHo ABYX TpeTeit

CyMMapHoOro o6bema Hedtn, B TO Bpems kak B 2005 r. nx gons npesbiwana 70 %.

Tabnuua 1.4 - [o6blua HedTn 1 koHAeHcaTa B Poccum B 2010 - 2014 . No pervioHam, MH. T [6;
OTYeTHbIN rog

depepasnbHble okpyra P

2010
CeBepo-3anafHblii hefepanbHblil OKpyr 32,4
HKOXHbIA dhepepanbHblii OKpyr 8,8
CeBepo-KaBkasckuii hefepasbHblii oKpyr 2,2
MpuBoOMKCKUIA thepepanbHbIli OKpyr 107,4
Ypanbckuii hefepasibHbiii OKpyr 307,1
Cunbupckunii coeepanbHblili OKpyr 29,4
[anbHeBOCTOUHbIN hegepanbHbIi OKpyr 18,3
KpbIMCKWin thefiepanbHblil OKpYr 0,0
Poccuiickan depepaums 505,6

Ha npoTskeHun nocnegHux 5 neT Ypanbckuii hegepasibHbiii
NNANPYIOLWYI0 NO3ULMI0 NO CyMMapHoi fobblue HedpTn PO (prucyHok 1.2).

2011
29,7
9,2
2,0
110,2
305,2
35,4
20,8
0,0
512,4

2012 2013
28,2 27,7
9,4 9,6

1,7 16
112,1  113,7
304,5 301,7
42,0 45,9
20,9 215
0,0 0,0
518,7 521,7
OKpyr

m KpbIMCKuil

2014
28,7
9,2
15
115,0
300,6
41,7
23,4
01
526,1

3aHnvaeTt

m CeBepo-KaBkasckuii

HOxKHbIA

u [la/lbHEBOCTOHbIi

m CeBepo-3anafHblii

m Cybupckuii

u [pUBO/KCKUiA

u YpanbCkuii

PucyHok 1.2 - [lonsi cy6bekToB B CyMMapHOi fobbivye HedhTn PO

BoctouHas Cubupb, Bknwuas Pecnybnvky Caxa (HkyTusi), ABASE€TCA OCHOBHbIM
pernoHom, 3a cuyeT KOToporo Poccusi Npogos/mkaeT HapauwmBaTb 06beMbl A06bIUM XUOKUX
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yrneesogopogos. B nepuog 2008 - 2012 rr. cpefHwii TemMn nNpupocTa B pernoHe coctasus
88%, a pobblya Bblpocna ¢ 1,5 MaH. TOHH A0 351 MAH. TOHH. HapawwsaHve o6bema
[06blun HeddTM MOXET OblTb OOBACHEHO NOCTENEHHbIM BbIBOLOM Ha MPOEKTHY0 MOLLHOCTb
BaHkopckoro (KpacHosipckuii kpait), BepxHeuyoHckoro (Mpkytckas o6nactb) u TanakaHCKoOro
(Pecnybnuka Caxa) MeCTOpOXAeHuli, a Takke BBoga B pa3paboTky Cesepo-TanakaHCKOro
MecTopoxgeHus. Takum o6pasom, BocTOYHO-CUOBMPCKMI PErrOoH UrpaeT K/YEBYH POSb B
KoMneHcauun nagawoweli gobblum HeTM Ha CTapbiX MECTOPOXAEHUAX TPaAULMOHHBIX
HepTe40ObIBAIOLLMX PETMOHOB 1 06ecneyeHnn aHepreTuyeckoii 6esonacHocTn Poccum.

BmecTe ¢ Tem coxpaHseTcs oTpuuatesibHas AuMHamuka [o6bluM B OCHOBHOM
He(hTEHOCHOM pEernoHe CTpaHbl - XaHTbl-MaHcuiickom AO - HOrpa, 4TO MOXeT ObITb
0OBSACHEHO OTCYTCTBMEM aKTMBHOM pa3paboTku MecTOopoXAeHWi TpyLHOW3BEKaeMol
HedTH, 3anacbl KOTOPbIX B OKPyre AOCTAaTOYHO BEJSIMKU.

Mo ntoram 2014 roga fo6blya HedpT B Poccun coctaBuna 526,1 mH. T, 4To Ha 0,5%
Bbile ypoBHA 2013 roga [7].

Mpupoct 6bin obecneyeH yBenuueHnem [0ObIYM HA psge MeCTOPOXAeHWl B
BocTouHoi Cubnpu n Kacnuinckom pervoHe.

Job6blya xugknx yrnesogopogos B Poccum B 2015 r. B ouepefHOil pa3 Bbipocna
(+ 1,4 % no cpaBHeHuto ¢ 2014 r.) u gocturna 534 mnH. T. Job6biva HedhTn B Poccum
yBenuuunacb Ha 0,3 % c 500,5 mnH. T B 2014 . go 502,2 T B 2015 r., 4TO COOTBETCTBYET
Temnam pocTa nocnegHux tpex net (pUcyHok 1.3).

m KoHpeHcar m Hedtb

PucyHok 1.3 - AnHamuka fobbium xugkux YB B Poccumn, MaH. T [8]

O6beMbl reonoro-TexHnyecknux meponpusatnii (MM), NPOBOAMMBIX Ha HeqTAHbIX
CKBaXWHax B TeyeHue 2014 r. 1 CKBaxuHax, BBeAEHHbIX B 3kcnayatauuvio B 2015 r, He
CMOININ OCTaHOBUTb NajeHne Ao6bluM Ha cTapbiX HedTAHbIX NPOMbICIAX, KOTopas B uTore
cHusunacb Ha 5,0 MiH. T. OCHOBHOI NPUPOCT NPOM3BOACTBA XUAKMX YB obecneunnu HoBble
KpynHble NpoekTbl (+6,7 MAH. T) ¥ B3pbIBHOE YyBennyeHve AobbluM rasoBOro KoHAeHcaTa
(+5,6 MAH. T).

CpaBHuTENbHbI aHanM3 BWHK no guHamuke BBOAA HOBbIX CKBaXWH CTapblX
MECTOPOXAEHUA W W3MEHEHMI0 HayasbHbIX [Ae6UTOB HOBbIX CkBaXWH B 2015 1. Mo
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cpaBHeHuto ¢ 2014 r. nokasbiBaeT KapTUHY OCBOEHUS 3pesiblX aKTMBOB POCCUIACKUX KOMMNaHWi
(yuuTtbiBalOTCA BCe paspabarbiBaeMble MECTOPOXAeHWs B Poccum 3a BblYETOM  HOBbIX
MecTopoXaeHui). Komnanusa NIYKOW/T cmorna yBenmuntb ahtheKTUBHOCTL GypeHust - npu
CHWXEHUN KoNuyecTBa BBOLOB B 3KCMyaTaumio HOBbIX CKkBaxWH Ha 31,5 % B 2015 1. no
cpaBHeHuto ¢ 2014 r. cpegHve AebUTbl HE(PTU HOBbIX CKBaXWMH YBENNUWIUChL Ha 16,2 %.
PocHepTb HapacTuna 06beMbl MPOXOAKM B OypeHun, yBenmuuna BBOL HOBbIX CKB&XXWH,
Jalowux npodykumio, Ha 17,9 %, npu 3TOM nosyunna cokpalleHue cpefHux 4e6buToB HedTu
HOBbIX CKBaXWH Ha 3,6 %. CnaBHepTb U PyccHedTb [EMOHCTPUPYIOT U COKpalleHue
6ypeHus, n nageHve cpefHux 4ebutos HedTn (PUCYHOK 1.4).

M3meHeHve gebuTta HedhTn, %

Z)l A JyKonn CypryTHedTeras

10  «OnTUMu3ayUs» rasnpomHedTs «Passntne»
Mpoune npoussoguTenn
(0]
r ;
-10- PocHedTs ® BawHedTs
BCnaBHe(Tb!

TatHeTb

.20

«MageHune» «YpepxaHvie»
-30- , PyccHedhTb
-40
-40 -30 -20 -10 0 10 20 30 40 50

M3MeHeHWe BBOAA HOBbIX CKBaXWH, AAOLWUX NPOAyKLuMto, %
O Pasvep kpyra cOOTBETCTBYETKONMYECTBY HOBbIX CKBAXKNH, BBEAEHHBIX BIKCMTyaTaumio B 2015 1.

PucyHok 1.4 - N3meHeHMe KOoNM4YecTBa HOBbIX CKBaXUWH, BBEAEHHbIX B 3KCMyaTauuto (no
aKkTvBaM KomnaHuii 6e3 yyeta KpynHemLwmnx HoBbIX MeCTOPOXAEHU) febutos HedTu
HOBbIX CKBaXMWH B 2015 1. N0 cpaBHeHuUto ¢ 2014 r.

1.4 MepcnekTuBbl J06bI4Y HEPTU B APKTUHECKOM pernoHe

CokpalleHne [o6blun YrneBofopPOAOB B TPaAULMOHHBIX PpermoHax Hedptefobbumn
NpVBE/IO K CMELLeHNo reorpacumn gobblum yrneBogoposoB B palioHbl BocTouHoi Cubupn u
HdanbHero BocToka, Ha wWenbbl apkTUYECKNX W AaSlbHEBOCTOYHbLIX Mopeit. CerogHs
ApKTUYeckme pecypcbl HepTM ¥ rasa SBAATCA CTpaTernyeckMum pes3epBoM TOMJIMBHO-
JHepreTMyeckoro komnnaekca Poccun. HecmoTpas Ha 310, Poccuiickuini  wenbd
XapaKTepmnsyeTcs HU3KOM CTENeHbl reosiornyeckoin usydeHHoctn (1,3 % ana Hedtn).
KpynHelilwmMm no apKTMYecKUM OLeHMBaeMmbiM 3anacaMm HedTu sBnseTcs bapeHueBo mope
(35% HepTAHbLIX MecTopoXaeHnn Bcero Poccuiickoro wenbga).

Bcero Ha poccuiickom apkTuyeckoMm Luefibde OTKPbITO 18 mecTopoxAaeHwuit HedTu 1
raa: 1 HedpTerasokoHgeHcatHoe, 4 HedTAHbIX, 6 Tra30KOHAEHCATHbIX W 7 Tra30BblIX
mMecTopoxaeHuii.  Cpeau  Hambonee  NepCcrnekTMBHbIX  HETAHbIX  MECTOPOXAEHWUN

13



NTC 28-2017

apKTUYecKol 30HbI MOXHO HasBaTb [lpMpas3noMHoe W MecTopoxAeHus [onruHckoe B
Meyopckom mope n Mobega B Kapckom mope.

TpyAHOCTM  OCBOEHWSA apKTMyeckoro  wesnbga  CBA3@Hbl  CO  C/IOXHBIMU
KIMMaTUYeCcKMMU U NPUPOLHBIMU YCNOBUAMY paioHOB A00blUM (HU3Kas Temneparypa, BeTep,
nnasyyne alicbeprun, 3anefeHeHue aksaTopuu, celicMmMyeckass akTUBHOCTb pervoHa) wu
TEXHOMOTMYecKass C/IOXHOCTb  OCBOEHUS (oTcyTcTBME  GeperoBoil  TPAHCMOPTHOM
MHPPaCTPYKTYpbl, BbICOKME NnacToBble gasneHus). [obblia HedTM B apKTUYECKON 30He
TakkKe OC/OXHAETCSH MOBbILEHHbIMY 3KONOTMYECKMMU TpeboBaHNSAMMU K BefdeHuio paboT B
«MOPCKUX YC/IOBUAX», OTCYTCTBME OMbITa NO NKBUAALUN aBapuii B apKTUYECKMX YCIOBUAX U
BbICOKMM HeraTMBHbIM BO3JENCTBMEM Pa3NnBOB HePTU Ha 3KkocucTeMy ApKTuku [9].

CornacHo poccuiickomy 3akoHy «O Hefgpax», BECTU A06blYy Ha wenbde MOryT TO/bKO
KOMNaHMn C rocygapCcTBeHHbIM yyacTuem He MeHee 50 % v obnapgatolime onbITOM padoThbl
Ha Wwenbe He MeHee NATU feT. Mexedy rockomnaHusMKW yxe pacnpegefnieHo 6obluoe
KO/IMYECTBO NINLEH3NOHHbIX Y4acTKOB, Takux, kak LieHTpanbHo-BapeHueBsckuii, MepceeBckuii
n depgplHCKMiA, BocTouHo-MpuHOBO3eMenbckue -1, -2, -3, HOxHoO-Pycckuii, HOXHO-
MpuHoBO3emenbCcknii 1 3anagHo-MatBeeBckuid, HOxHo-YykoTckuii, Ceepo-Kapckuii n ap.
[10].

[obblua yrnesogoB B ApKTuKe TpebyeT MCMNOMb30BaHUSA Hambosniee CcoBepLUEHHbIX
TexHonoruii. B kayecTBe npumepa BHEAPEHHOrO apKTUYECKOro MpoekTa MOXHO MpuBecTv
NnepBbIA  POCCUIACKUIA MNPOEKT pa3paboTkM HemTAHOr0O MEeCTOPOXAEHUS Ha ApPKTUYECKOM
wenbde - «MpupasnomHoe» (OO0 «lasnpom HedTb wenbh» MAO «lasnpom HeddTb» )
[11]. HedTepob6biBatowas mopckas nepoctoiikas cTaumoHapHas nnatdopma  (MJ1CH)
«[pupasnomHas» obecneunBaeT BbINOJHEHNE onepauuii No GypeHuto, Ao6blYe, XpaHEeHWIo
Hed)T1, NOAroTOBKE M OTrPy3Ke rOTOBONM MPOAYKUMW, CMPOEKTMpOBaHa A5 3aKchsyaTaumm B
3KCTPEeMasIbHbIX NPUPOAHO-KIMMATUYECKUX YCOBUAX (PUCYHOK 1.5).

PucyHok 1.5 - HedTsaHaa nnatgopma «MNpupasnomHoe»

logosas f[o6blda HedTM Ha nnatgopme «lMpupasnomHoe» B [edopckom Mope
COCTaBNSAET 2 M/IH. TOHH.

ApKTUYECKUit Wwenbg Poccun cerofiHs paccmaTpyBaeTcs Kak nepcrneKkTUBHbIA PEervoH,
NPOMbILLI/IEHHOE OCBOEHME KOTOPOro MO3BOMUT KOMMEHCUPOBaTh NafeHue A06blun HedTn 1
rasa B CTapblXx HedTerasofo6blBalolWMX LEHTpax CTpaHbl. OH 0611a4aeT 3HAUUTENbHLIM
noTeHUMasIoM no Ao6blue YrneBofopoaHOro Chbipbsi, CMOCOGHBIM 06€CNeUnTb 3HAUUTENBHYIO
yacTb IHEPreTUUECKMX NOTPEBHOCTEN cTpaHbl (PUCYHOK 1.6).
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PucyHok 1.6 - Cxema HepTerasoHocHoe™ BapeHueBo-Kapckoro pervoHa
(no matepunanam Pryrn «ApktukmopHedTeraspassegka» (AMHIP) [12]

[o6blva HepT B ApkTudeckoii 3oHe P® B 2015 rogy coctaBuna 82,5 MUAIMOHA TOHH,
yTo cocTtaBnseT 15,5 % ot o6wepoccuiickon 4obblun HedTu.

HauyanbHble  un3Bnekaemble  CyMMapHble  pPecypcbl  YrieBOAOPOAHOIO  Cbipbs
ApPKTMYEeCcKO 30HbI P® B LEOM OLEHEHbI BENMYMHOWN nopsgka 258 MunaMapAoB TOHH
ycnosHoro tonsmea (60 % OT HayasibHbIX N3B/IEKAEMbIX 3aMNacos).

HavanbHble u3Bfekaemble pasBefaHHble B pervoHe 3anacbl HeMTU Karteropuu
ABC1+C2 cocTtaBnaT 7,652 munnvapga TOHH, W3 HUX 447 MWANNOHA TOHH Ha wenbge;
3anacol rasa -66,939 TpunanoHa Kky6omeTpos, B TOM yucne 10,142 TpunnvoHa Ha wenbge.

MogasnawLwas vacTb TeKyWMX pasBefaHHbIX B pervoHe 3anacoB HeddTU KaTteropuu
ABC1+C2 HaxoguTcA Ha KOHTWHEHTe, B Mnpegenax ABYX aBTOHOMHbIX OKpYyros: HAmasio-
HeHeukoro - 4,938 munnuapga ToHH (3anagHo-Cubupckas HIT) u Heneukoro - 1,057
mMunnvapga ToHH (TumaHo-Mevopckasa HITI).

Mo gaHHbIM MuHKMCTEpcTBa 3HepreTukn Poccuiickoin depepaumm goboiva HedpTn PO
Ha wenbge ApkTukn k 2035 rogy oxugaetcs Ha yposHe 31-35 MWAMOHOB TOHH [13].
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1.5 OcHOBHbIe NpoGnembl HedhTeaoOLIBaKOLEN OTpacnmn

Poccusi pacnonaraeT 3HauMTenbHOW ChipbeBol 6a3or HedTH, OJHaKo CTPyKTypa ee
MOCTEMEHHO YXYALWAETCs. 3HauuTenbHasi 4acTb poccuickor HedTu p[obbiBaeTcs Ha
mMecTopoxaeHusix 3anagHo-Cubupckoro HI'B, HaxoasaLwmxea Ha cTagum nagatolen fobbiuu,
a apyrve HedTeaobbiBatoLLME PErMOHbI CTPaHbl Laneko He Tak NPoAYKTUBHbI.

CyLecTBeHHO HapacTuTe ypoBeHb [06blM HedpT B Poccum npu  HblHELIHEM
COCTOSIHUM CbIpbeBON 6a3bl, PasBUTUM TEXHWUYECKUX CPEACTB U TEXHOMOrui A00blMKM He
npencTaBnseTca BO3MOXHbLIM, TeM Boree YTO TeKyLlas KOHbIOHKTYpa MUPOBOro HETSHOTO
pbIHKa OrpaHN4YMBaET BO3MOXHOCTU MHBECTUPOBaHWSA B Pa3BUTME OTPaciu.

BonbwmHeTBO npobnem, nposieuBMxcA B KoHue 2015 r., Gyaet umeTb 3arskHOM
xapaktep. o cyTn, HedTerasosbil KOMNnekc Poccum okasanca Ha nopore 6onblimx
nepemeH. B GrnivxkaiiLuen nepcnekTnBe NoaaepKaHe COBPEMEHHbIX YPOBHEN A00bIMM HedbTn
Oynet GasnpoBaTbCA Ha YBENMYEHWW [LONM BOCTOYHbIX pervoHoB, [pukacnus, a Takke
wenbda, ekovas MNpvpasnoMHoe MECTOPOXAEHMNE HA apKTUYECKOM LLUETbge.

CyllecTtBeHHyl0 ponb ByaeT urpatb Takke BOBMEYEHWE B OCBOeHMe rnybokux
HedTEHOCHbIX FOPU3OHTOB B CTapbIX A0OLIMHBIX perMoHax ¢ pasBUTOW UHJAPaCTPYKTYpoOW, B
TOM 4MCre TPyAHOU3BNekaemMon Hedptn 6axeHOBCKOM 1 JOMEHMKOBOW CBUIT.

OoHMM 13 BaxHenWux ¢akTopoB, caepxuBalwmnx Aobbiny B Poccuu, MOXHO
BbILENUTE HEAOCTaTOYHYIO pecypcHyto 6a3y oTpacnu.

Cpean OCHOBHbIX MPUYUH, BEAYLUMX K CHWDKEHWIO Ao6blbim HedTn B Poccun, MOXHO
BbILENUTL CreayroLme:

a) BbipaboTaHHOCTb 3anacoB HEMTU B perMoHax TpaguuMoHHON HedTeao0bIuM.

©) YMeHbLLEeHVEe pa3MepOB 3arnacoB BHOBb OTKPLIBAEMbIX MECTOPOXAEHUN.

B) CHWwxeHWe koadduLmeHTa nasneyeHns Hedtn (KUH) Ha ctapbix MecTopoxaeHus.

r) YCNoXHeHWe TropHO-TEONOrMYECKUX W reorpadyeckux YCnoBUN OTKPbITUS U
OCBOEHMA HEPTAHBIX MeCTopoXAeHU [14].

XapaktepHo  OCOBEHHOCTBIO  COBPEMEHHOM MUPOBOA  HedTepobblm  aBnsercs
yBENMYEHNE B CTPYKTYpE 3anacoB A0MNM TpyAHOM3BNeKaeMbix HedTen (c BsiskocTeto 30MIMa m
BbiLe). BO MHOMMX MPOMBILLMEHHO PasBUTLIX CTPaHax Mupa Tsbkernas HedpTe paccmarpuBaeTcs
B KayecTBe OCHOBHOWM 0asbl paseutus HedTepobbm Ha Orwvkavwme rogbl. Poccusa Takke
obnagaeTt 3HauMTenbHLIMKU pecypcaMn TPYAHOM3BIEKAEMbIX 3amnacoB, Ux obbem cocTaBnsieT
okono 55 % ot obwmx 3anacoB poccuickon HedTn. OCHOBHBIE POCCUICKUE MECTOPOXKAESHUS
BbICOKOBASKOM HedTM pacnonoxeHsl B [lepmckori obnacty, TarapcraHe, bawkpum un
YamypTtun. Hambonee kpynHbie n3 Hux: Ban-EraHckoe, Cesepo-Komcomonbckoe, YcuHckoe,
Pycckoe, MpemuxmHckoe n Ap., npy 3Tom Gonee 2/3 BCEex 3anacoB BbICOKOBA3KOM HedTu
HaxogatTca Ha rybuHax po 2000 M. Ha cerogHs pobblda  BbICOKOBSA3KOM HedTw,
TPaHCMOPTMPOBKA €€ K MyHKTam cbopa M MOArOTOBKM 1, HaKoHeL, nepepaboTka € Lenbio
MOSyYEHNA KOHEYHbIX MPOAYKTOB — OAHa W3 akTyalbHbX 3agad  HedrTepobbiBaroen
NPOMBILLIIEHHOCTY B CBS3M C POCTOM 40NN TPYLHOU3BEKAEMbIX 3anacoB HedpTy B cTpaHe [15].

B 2014 rogy B HeMTAHOW OTpacnu MOSIBUNUCE TPW TPYMMNbl OrPaHUYEHU, KOTOpbIe
NPEensATCTBYIOT peanuaaumm npoektoB B Poccnn. K HUM OTHOCATCA CHWDKEHWE LiEH Ha HedTb,
3anpeT Ha nocTtaBkM OOOPYAOBAHUA W TEXHOMOTUA W OTPaHUYEHUE  MNPUBIEYEHUS
pMHaHCMPOBaHNSA CO CTOPOHbI 3anafHblX 6aHKOB U APYTUX NCTOYHUKOB.
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Pasgen 2 OnucaHme TeXHO/IOTMYECKUX MPOLLeCCOB, UCMOJIb3yeMbIX B
He(pTenobObIBalOLWEli NPOMbILLAEHHOCTU

PaspaboTka HeTAHbIX MECTOPOXAEHWA npeacTaBnseT coboi Lesblii KoMnaekc
B3aMMOCBSI3aHHbIX OpraHW3aLMOHHO-TEXHUYECKMX NPOLEeCCOB. YKN3HEHHbIA UMK HEe(TAHOro
MECTOPOXAEHVS  (MpeanpusiTus) BKAOYaeT B ceGsi BCE CTaAWM  TEXHOIOrMYECKOro
NpPoM3BOACTBA - OT pasBejKy 3anacoB A0 JIMKBUAALMN COOPYXEHUA (PUCYHOK 2.1).

JIMAMUMUKa caaasim JinslanpaLro! npovas
0BbIMM»

PucyHok 2.1 - Cxema TeXHOMOrMUYECKoro Lykna HeTAHOro MeCTOPOXAeHUS

B cooTBeTCTBMM C 061aCTbl0 NPYMEHEHNST cnpaBoYHK HAT COAEPXUT TONTbKO aKTUBHYIO
YacTb  pas3paboTkM  HedTerasoBblX MECTOPOXAEHWA.  AKTMBHYK  4YacTb  paspaboTku
Hed)TerasoBbiX MECTOPOXAEHWU/ MOXHO MoApasfenMTb Ha HEeCKO/bkKo 3TanoB: 6ypeHue u
06YCTPOIACTBO CKBaXKMH, A06bIYa CO0P M TPAHCNOPT NPOAYKLUMMN HE(PTAHLIX CKBaXKMH, NOATOTOBKA
HehbTerasoBoasHOV cMmecu, moafepxaHue MNacTOBOrO AAB/EHWS, METOAbl BO3AENCTBMA Ha
naacT U BcrnoMoraTesibHble MPOLEecChl. JTU 3Tanbl pa3fensoTcs Ha npouecchl/ yCTaHOBKU U
TexHosiormm Aobblun HedpTerasoBogAaHoM cmeck (Tabnuua 2.1).

B pasgene 2 npuBoauTCcs OnvcaHMe TEXHOMOTMYecKMX MPOLECCOB, a TakkKe MepeyHu
npeanpuAaTUiA, Ha KOTOPbIX WMCMOJb3YIOTCA OMNMCaHHbIE TEXHOMIOTUM, W PELLEHUS MO CHYDKEHUIO
HeraTMBHOrO BO3JENCTBMA Ha OKpyXawLlyl cpefly, He Tpebywwue TexXHUYECKoro
rnepeocHaLLeHNs U PEKOHCTPYKLUM 06bekTa.
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Tabnuua 2.1 — 3Tanb! 4obbluM HedTerasoBoAAHON XULKOCTN

Ne

Oranbl

Mpoueccbl/ycTaHOBKU

TexHonorus

1

BypeHue ckBaxuH

BypeHune ckBaxumH

Mopckoe bypeHne

BypeHue Ha cywe

2 | Cuctembl  cbopa | CkBarkmHa OkcnnyaTtaynoHHas
npoayKkumm
CKBaXXWUH Kyct ckBaxuH KyctoBasi pobbiva
TpyGonpoeoabl cBopa wu TpaHcnopta CKBaxuHHOW | COOP 1 TPAHCNOPT CKBAXWHHOW NPOAYKLUN
NpoAyKLMn
YcTaHoBKa BBOAA peareHTa B TpybonpoBsoj, Beoga peareHTta B Tpy6onposog
YcTaHoBka nyTeBoro nogorpesa HedTh (neyb) MoporpeB HedTU NyTEBON
PemoHT ckBaxkmH (cBabupoBaHue, kucnotHaa obpabotka | [MpuroToBneHve pacTBOpPOB A1 PEMOHTA CKBAXWUH
nT. 4.)
Y3anbl yueta (MIaMepuTenbHble YCTaHOBKM) Hedtn
lasa
Boabi
KomnpeccopHaa cTtaHuus ras3nudtHon akcnnyatauumn | KomnpummnposaHue
CKBaXWH
MynbTndasHas HacocHasa cTaHums TpaHCnopT NPOAYKUMM CKBEXKUH
3 | MoprotoBka YcraHoBka noaroToBkn HeOTU KomnnekcHon nogrotoskm (YKINH)
HedoTerazoBoAsHON MoaroToBku (YINH)
cMecu, rasa W | YcraHoska crabunusaumm Hedptu (YCH) Crabunusaumsa HedpTn
BOAbI YcraHoBka npepBaputensHoro cbpoca nnactosov BoAbl | COGpoc nnacTosow Bogbl

(YMCB)

YcTaHoBka nofroToBK/ He(.‘bTHHOFO rasa

MoaroToeka HedpTAHOrO rasa

YcraHoBka Ana  ynaeBnuBaHua  HeMTSAHbIX  rasos,
BblBGpacbiBaeMbIX M3 TEXHOMNOrMYeckoro oGopyAoBaHns

YnaenveaHne HepTAHbIX ra3oB

OumnCTHBIE COOPYKEHNA

TexHonoruM MOArOTOBKM MMACTOBbIX W CTOYHbIX
BOJ

YcTaHoBka

(Na.)

MOATOTOBKA  MOMYyTHO-400bIBAEMON  BOAbI

TexHonornm nogrotoekn MAB ans  BbipaboTtku
napa
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lMpodomxerue mabnuuysi 2.1

YcraHoBka koMnnekcHon nogrotoskuy rasa (YK

MogroToBka rasa

YcraHoBka HuskoTemnepatypHon cenapauum (YHTC)

MoaroToBka rasa

,D,O)KVIMHaﬂ HacCoCHaga cTaHunA

C npenBapuTenbHbIM COPOCOM MIacTOBOW BOAbI

MopaepxaHune
nnacToBoro
LaBneHns

CvcTtema 3aBofHeHMA NPOAYKTUBHbLIX MNacToB

3aBogHeHne

KycToBas HacocHas CTaHuMs AN 3aKadku MPeCcHOW BOAbI
B nnact

3akayka npecHon BOAbI B NnacT

BopopacnpeaenuteneHasi CTaHUmA BopopacnpegeneHue
YcTaHoBKM  ANS  NPUrOTOBMEHMS W aosupoeaHus | UHrmbutopos
peareHToB Lenouen
Kucnot
bakrepyumaos
NnAB

PacTeopoBs nonumepos

Cucrema 3akayky B MPOAYKTMBHBIN NNacT rasa BbICOKOro
LABMNEHVS U YINeBOAOPOAHLIX pacTBoOpUTENEN

3akayka rasa B nnacr

WHavBmngyansHas ycTaHOBKa ANS 3aKayky NPECHON BOAbI
B nnacr

3akauka npecHol Boabl B NnacT

KycToBasi HacocHasi cTaHumst A4St 3aKadyky CTOYHOWM BOAbI
B rnact

3akauyka CTOYHOM BO/bI B NnacTt

WHavBmayaneHas ycTaHOBKa Af1s1 3aKaqkuy CTOYHOM BOAbI
B nnacTt

3akauka cTouHOM BOAbI B MnacT

MexckBaXnHHasn nepekavka p[na 3akadku nnacToBomn
BOAbl WM3 CKB&KMH-AOHOPOB B MnacTbl, BCKPbITbIE
CKBaXXMHbI-akLenTopamu

3aka4ka nnacToson BoAbl U3 NnacTa B nnacr

BHYTPUCKBaXKUHHAS Mepekadka Ans 3akayka nriacToBoW
BOJbI M3 MNacTa B NMAacT B Npeaenax 0gHOM CKBaXUHBbI

3aKauka nnacToBoOW BOAbI M3 NnacTa B nnacT

Bnok rpebeHkn 1 BogopacnpeaenuTensHblA MyHKT

BogopacnpegpeneHve
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lMpodomxeHue mabnuusi 2.1

MeToabl
BO3JENCTBMUSA Ha
nnacr

Cucrema 3akaykm B nnact napa Wi ropsyer BoOAbl
BbICOKOrO AaBrneHus

MaporeHepartopHas craHuus

BoporpenHas ctaHuuma

YcTaHoBKa BHYTPMNNacToOBOrO rOpeHns

BryTpunnacrtosoe ropeHve

BcrnomorarensHble
npoueccol

OHeprocHabxeHve TennocHabxeHne (koTenbHas)
TonnueocHabxeHve
CucteMbl oxnaxpeHns CucteMbl O4MCTKM  Oxnaxaawowen BoAbl U

[03UpOBaHUs peareHToB 060POTHON CUCTEMbI

Oxnaxpatome ycTponcTea (rpaguphm, 6aLuHm)

BopocHabxeHne

YcTaHoBKa NoAroToekun Bogbl U3 Boaosabopa

HabnioparentHble CKBaXWHbI Ha BOAOHOCHBIE
FOPU3OHTBI

KaHanmsaumsi  O4NCTHbIE COOPYXEHUS

TexHOnorMm OUMCTKM CTOYHBIX BOA

KaHanusaumnoHHble HacocHble

dakernbHble YCTaHOBKM

BepTukancHsie

CoBmelleHHble

[opu3oHTanbHbIe

O6Le0bbEKTOBBIE CUCTEMBI OYNCTKM BbIOPOCOB

OuucTka BbIbpoCcOB

YTununsaumsi otxoaos

YcTaHoBKa CKMraHns oTxo40B

YcraHoBka nepepaboTkn 0TXoa0B

O6bekT pasmeLyeHa 0TX0A0B

PesepeyapHbIi napk

PesepByapbl xpaHeHusi HedhTn

Cucrembl crnnea 1 Hanvea HedTH

TexHonorus nponapk1 1 NoAroToBkM LINCTEPH

Cuctema obHapyxeHUst yTedek

OBHapyxeHue yTeuek yrnesoaopoaos

Cucrema anekTpooborpesa

O6orpes TpybonpoBoaos

MoxapoTyweHne

HapcnovHoe neHoTyweHne

MoacnoHoe NeHoTyLeHne
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OkoHyaHue mabnuupi 2.1

YrneKucnoTHoe NoXxapoTyLLeHVe

YcTaHoBka pereHepauum

MeTaHon

Macno

YcTaHoBka npounsBoacTea MetaHona

MpepoTBpaLLeHve rngpaToobpasoBaHns

TpaHcnopTUpoBKa
n cpava HedpTU 1
rasa

HedTenepekaunBarowan craHums

TpaHcnopTMpoBKka HeMTH

HanopHbin HedTenposoa

TpaHcnopTuposka HedTH

Mpuemo-caaTounbin nyHkT (MCIM)

Cpaya HepTn

Cuctema uv3MepeHus  KonuyecTsa
kadyectBa HedpTn (CUKH)

n

nokasarenemn

Kommepuecknin yueT HedTH

HanopHbIi rasonposog,

TpaHcnopTUpoBKa rasa

[azo-nameputensHas ctaHumsa (FTUC)

Kommepueckmin yueT rasa

"asokomnpeccopHas craHums (KC)

KomnpvmuposaHue
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2.1 bBypeHue CKBaXwH

OCHOBHbIM MpOLIECCOM JaHHOro aTtana siBNAeTcs OypeHue CkBaXMHbI — MNpOLiecc
MEXaHWYECKOro paspylleHWs TOPHbIX MOpo4  CrneuunanbHbIM - NOPOAOpa3pyLUAOLMM
WHCTPYMEHTOM (AOMOTOM), YyAaneHus paspylleHHOW nopoabl C 3abos CKBaKWMHbI U ee
noabemMa Ha NoBepXHOCTb [16].

OCHOBHbI€E 3JIeMeHTbI CKBaXUHbI (PUCYHOK 2.2):

a) Ycmbe — nepeceyeHne Tpacchl CKBEXUHbBI C 38MHOW NMOBEPXHOCTDLID;

6) 3aboli — pHO OypoBOM CKBaXWHbI, MepeMeLlaloweecs B pesynbTare
BO3J€MCTBMS NOPOAOPAa3sPYLUAIOLLEro MHCTPYMEHTa Ha nopoay;

B) Cmeon — ropHasi BblpaboTka, BHYTPM KOTOpPOM pacnonaratorca obcagHble
KOMOHHbI 1 NPOU3BOAUTCSH YriyOneHe CKBaXKUHGI;

r) Ocb — BooGpakaemasi NUHWUSA, CoeauHALWAas LEHTPbl NONEPeYHbIX CeYeHUn
B©ypOBOW CKBaXWHBI;

a) Ob6caldHasi KOroHHa — KOHCTPYKUMA 13 ob6cagHbIx Tpy6, cocTaBneHHas nyTemM mx
nocnefoBaTenbHOro CoeANHEHNs, NpegHasHavYeHHaa Ans kpenneHus 6ypoBOKM CKBaXUHbI, a
Takke ANS U30oNauMM MPOAYKTUBHBLIX TOPU3OHTOB NPU SKCNnyaTtauuvm Wnu UCTbITaHum
CKB&XWHbI. PasanuualoT KOMOHHbLI HanpaenAloWMe, KOHAYKTOPHbIE, MPOMEKYTOYHbIE W
akcnnyaraumoHHble. [pefHasHayYeHbl ANS WM30ONAUMW  CTEHOK CKBaXWH OT pabouyero
npocTpaHcTBa cTBONa B npouecce BypeHns, skcnnyataumm n obecneumsator Tpebyemyto
NPOYHOCTb U FrEPMETUYHOCTL MPU BO3AEUCTBUM HA HUX BHYTPEHHUX U BHELLHUX BO3AEUCTBUNA
(B nepBylo o4vepeab AaBneHus), pasoblieHne NPOAYKTUBHBIX FOPU3OHTOB Mexay cobown,
NPEAOTBPALLEHNE MEXNIAcTOBON LMPKYNSUMW, a Takke HeAoMyLWEeHWUs 3KONOornMyeckoro
Bpeda MW npefoTBpalleHne paspylleHnss CTEHOK CKB&KWHbl. PasnnyaloT  KONOHHbI:
HanpasnsALLMe, KOHAYKTOPHbIE, MPOMEXYTOUHbBIE U 3KCTITyaTaUMOHHbIE,

X) LlemermHoe Konbyo (UeMeHmHbill KaMeHb) — 3aTBEPAEBLUMA LIEMEHTHBIN
pacTBop, 3aKka4YeHHbI B KONMbLIEBOE NMPOCTPAHCTBO MeXAy CTBONOM M 06cafHOM KONTOHHOM C
Luensto ero repmeTusaumm. Cuctema o6CagHbIX KOMOHH W LEMEHTHbIX KOney 3a HUMMK
COCTaBNSAOT Kperb CKBaXXUHbI,

3) [lepgbopayuss — y4acTOK CKB@XKWHbI, HEMOCPEACTBEHHO COMpUKacaromMics C
MPOAYKTMBHLIM  HEMTAHLIM WM ra30BbIM  FOPU3OHTOM, YCTAHOBIEHHBbIA B [IyXOn
3KCMMyaTauMOHHOW KOMOHHE.

W) HanpasneHue — Ha4YanbHbIA Yy4acTOK CKBaXWHbI. YCTbe CKBEXKWHbI NEXUT B 30HE
nerkopasmMbiBaeMbIX NMOPoJ, KOTOPOEe HEeobXoAMMmO YKpennsaTb. HanpasneHwe BbIMOMHAT
cneayowmm obpa3om: cHavana OypsaT Wwypd — konogew, 40 rmyGuHbl 3aneraHns yCToNUmMBbIX
ropHbix nopoa (4..8 M), 3atem B Hero ycraHaenvealoT TpyDy HeOoOXOAUMOWA ANWHBI Y
AnameTpa, a NPOCTPaHCTBO MexAy CTeHkamu wypda n Tpyboii 3anonHsoT ByToBbIM KAMHEM
W 3anvMBaloT LEMEHTHBIM PacTBOPOM.

K) KoHdykmop — obcapgHaa Tpyba, cocroswas M3 CBUHYEHHbIX CTanbHbIX TPyO,
3aKpennamrLWwas y4actok 3a HanpasneHuem (rnybuHorn ot 50 po 400 M, anametpom ao 900
mmM). 3atpyBHOe npocTpaHCTBO KOHAyKTOpa LemeHTupytoT. C  MomoLyblo  KoHAyKTopa
N30MUPYIOT HEYCTOWYMBbBIE, MSAMKME W TPeLMHOBATblE MOPOAbI, OCMOXHALWWME npouecc
OypeHus.

n) lpomexymouras KoroHHa. locne ycTaHOBKM KOHAYKTOpa He BCeraa yaaetcs
NpoBypUTb CKBEXXWMHY AO MPOEKTHOW NyBuHbl M3-32 MPOXOXAEHWS HOBbLIX OCMOXHAMLLMNX
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FOPU3OHTOB WM UK3-38 HEO6XOAMMOCTU NEPEKPbITUS NPOAYKTUBHbLIX MNAcTOB, KOTOPble He
naaHMpyeTca aKchayatupoBaTb AAHHON CKBaXKMHOW. B Takumx cryyasx ycTaHaBavMBaloT U
LLEMEHTUPYIOT elle OAHY KOMOHHY. Ecnn mpoayKTuBHbIA nnacT, Ans pas3paboTky KOTOporo
npefHasHayeHa CKBaXWHa, 3aneraet OuYeHb [y6OKO, TO KO/IMYECTBO MPOMEXYTOUHBIX
KO/IOHH MOXEeT 6bITb 60MblUe OAHOA.

M) JkcnayaTauMoHHas Ko/oHHa. [lMpegHasHayeHa ANna nogbema HepTv u rasa
32608 K YCTbH CKBaXWHbl WM AS HarHeTaHus BOAbl WM rasa B NPOAYKTWUBHBLIA naacT C
uenblo noafgepxaHns OaBnieHMss B HeM. Bo um3bexaHue nepeTokoB HehTM M
rasa B Bblllejiexalle ropu3oHTbl, a BOAbl - B NPOAYKTBHbIE NAACTbl, MPOCTPAHCTBO MeXAay
CTEHKOW 3KCnnyaTaluMOHHON KO/IOHHbI W CTEHKOW CKB&XWHbl 3aNOSIHAIT  LLEeMEHTHbIM
pacTBOpoOM.

PucyHok 2.2 - OCHOBHblE 3/1eMEHTbI CKBaXKUHbI
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B HacTosilee Bpemsi MOAABMsIOLLEE YUCNO CKBaXWH OypsiTcs  «Cnoco6om
BpawatenbHoro 6ypenus». lMpouecc yrny6neHns npoucxoauTt 3a CYeT paspyLleHUs ropHoM
nopoapl MOpoAopaspylialoWnM  UHCTPYMEHTOM 1 CBOEBPEMEHHOW 0uucTkm 3a6osi OT
pa3pyLleHHOo nopodbl. YacTuukn BblbypeHHOl nopoabl (Liam) BbIHOCATCS Ha NOBEPXHOCTb
NMoTOKOM 6YpOBOro pacteopa (MPOMbIBOYHAA XMAKOCTb), 3aKauMBaeMbiM 4Yepe3 KOIOHHY
OypunbHbIX TPy6, KOTOPLIA, nonagas 4yepes3 crneumasbHble OTBEPCTMS B A0/10TEe Ha 3aboi
CKBaXKVHbI, NepemMeLLnBaeTCs paspyLUeHHOV NOPOAoN, BbIHOCS LWaM Ha NOBEPXHOCTb Yepes
3aTpy6HOe MPOCTpaHCTBO. MMPOMbIBOYHAS XUAKOCTb BIHOCUT C 326051 YaCTUUKM BblBYpPEHHO
nopoabl, OXnaxjaeT A0/0TO, co3haeT NPOTMBOAAB/IEHWE HA NNACTbl, YAEPXKMBAET CTEHKM
CKBaXWHbI OT 06BanoB M T. 4. [17]. CkBaxuHbl OYypAT Kak Ha cyle, nepeaswKHbIMU
OGypoBbIMM YCTaHOBKaMW, Tak W Ha Mope, Mnpy MOMOLUM Chleunann3mpoBaHHbIX 6YypOBbIX
ycTaHoBOK. [pu MOpckom OGypeHun OypoBble YCTAHOBKM MOHTMPYHOTCS Ha 3cTakajax,
nnaesy4ymx 6ypoBbix naatopmax nam cygax (pUcyHok 2.3).

PucyHok 2.3 - Buapbl 6ypoBbIX YCTAHOBOK 1 MiaThopm

BbigensioT cnegylowme Tunbl 6ypoBbIX YCTAHOBOK:
6ypoBble cyfia - NnaByyee COOpPYXeHWe AN1S1 OCYLLEeCTB/IEHUSI MOPCKOro GypeHust
CKBaXWH, 060pyA0BaHHOE chneuuanbHOl Npopes3bld B AHWLLE KOphyca, Hag KoTopoi
ycTaHoBMeHa OypoBasi Bbllka, a Takke CUCTEMON ANA yAepXaHus cygHa Haf YCTbeMm
CKBaXXUHBI;
nonynorpyxHas nnaeyvyas 6yposas ycTaHoBka (MMBY) - 6ypoBas ycTaHOBKa CO
CTabuNU3MpyLWMMU  KOMIOHHaMK, Haxoasulasca B paboyemM COCTOSSHUM Ha nnaBy U
yaepxvMBaemass B TOPU30HTa/IbHON M/IOCKOCTM C MNOMOLLUbIO  SKOpeW, MoApynnBatoLLmnx
YCTPOWCTB UK APYrux CPefCcTB MNO3MLVOHMPOBaHUS;
camonoabemHasi 6ypoBas ycTaHoBka (CIMNBY) - 6ypoBasi ycTaHOBKa, NoAHUMAaeMast
B paboyemM COCTOSIHUM Haf, NMOBEPXHOCTbIO MOPSI HA KOJIOHHAX, OMUPAIOLLMXCA Ha FPYHT;
cTaunoHapHble O6ypoBble NnaTHOPMbl - MOPCKOe HedTerasonpoMbIC0BOE
COOpYXeHne, COCTosILLee U3 BEPXHEro CTPOEHWS U OMOPHOr0 OCHOBaHMWs, 3adMKCHpOBaHHOE
Ha BCe BpeMsl MCMOJ/Ib30BaHWsA Ha rpyHTe 1 siBNsoLieecss 06beKTOM 06yCcTpoiicTBa MOPCKMX
MECTOPOXAEHNI HEITU 1 rasa;
- CYXOMyTHble 6ypOBble YCTaHOBKM.
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2.1.1 MpombiBKa CKBaXXUH

OCHOBHbIMU 3ajavyaMn  MPOMbIBKM CKB2XKMH  ABMAKOTCA  OYUCTKa 3aboa oT
paspyLUeHHOW AOMOTOM MOPOAbl, BbIHOC LWNaMa W3 CKBaXWHbI, OXNaxaeHue JonoTa,
npesoTBpaLLEHME «NPUNUNaH1s» AoroTa Unm KomnoHbl BypoBbix TPYO K CTeHKaM nopogbl 1
dopmmpoBaHna ctonba NpoTMBOAABNEHNS Ha NpoxoAvMble BypeHnem nnactbl. OcHoBHas
TEeXHOMOornyeckas onepaunsi NPOMbIBKA CKBaXKUHBLI — NpokadvBaHue 6ypoBoro pacteopa no
ee creony (pucyHok 2.4). OpHako Ans ee peanu3aumn HeobxoAuM LEnbliA KOMMIEKC
BCMOMOraTenbHbIX AENCTBAA. NpUrotoBneHne OypoBOro pacteopa, €ro yTsaxeneHue,
ob6paboTka XMMUYECKMMM peareHTamu, o4MCTKa OT LunamMa v rasa u ap.

TexHonornyeckoe obopynoBaHne AN MPOMBIBKA CKBEXWHbLI MPUBEAEHO HA PUCYHKE
2.5

OcHoBHble yHKLMM OypOBbIX PacTBopoB — obecneyeHne BbicTporo yrnybneHns npu
YCTOMYMBOM COCTOSIHAM CTBOMa CKBa&XWHbl WM COXPaHEHWME KOINMEKTOPCKUX CBOWCTB
NPOAYKTUBHBLIX NIacToB. ﬂ,aHHbIe dDyHKLU/IVI onpenendalT He TOMIbKO yCneLwHOCTb N CKOPOCTb
OypeHus, HO 1 BBOJ, CKBEXXWHbI B SKCMNyaTaLmio C MakCMManbsHOM NPOAYKTUBHOCTLIO.

Tun ©ypoBOro pacTeopa, €ro KOMMOHEHTHbI COCTaB M TrPaHvubl BO3MOXKHOTO
NPUMEHEHNA YCTaHaBMMBAOT MWCXOAA W3 FeONIOrMYECKMX YCMOBUMA:  OU3MKO-XUMUYECKNX
CBOWCTB MOPOA W CcopepXalimxcs B HUX nomgoB, NNactoBbiX W TFOPHbIX AABNEHWUN,
3abonHon Temnepatypbl. B Tabnuue 2.2 npueegeHa knaccudukaumsa 6ypoBbix pacTBOpOB,
yunThIBAKOLWAA MPUPOAY U COCTaB AUCMEPCUOHHOW cpeabl U aucnepcHon dasbl, a Takke
XapakTep ux fencTBums.
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NMPOMbBIBKA CKBAXXVHbI

PucyHok 2.4 - OCHOBHbIe W BCNoMoraTte/sibHble onepaunun rnpu npoMbIiBKE CKBaXWH

L10Z-8¢ 01N



PucyHok 2.5 - Cxema 060pyaoBaHust ANl NPOMbIBKA CKBaXKWH
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Tabnuua 2.2 — Knaccudukauus 6ypoBbix pacTBOpoB

OcHOBHbIe Knaccbl 6ypoBbIx
pacTeopos

Mopknaccbl 6ypoBbIX
pacTeopos

Buabl 6ypoBbIX pacTBOPOB

BoaHble 6ypoBble pacTBopbl

Ha npecHom wn mopckon
BoAe

Boaa

HectabunusnpoBaHHble CycneH3um

'ymarHble

JlurHocynbdoHaTHble

XpomMnurHocynboHaTHbIe

[MeHHble cucTembl (AByxdasHbie n TpexdasHble NeHbl)

A3pUpOBaHHbIE XULKOCTU

MonuwmepHbie
Heamcneprupyowjme

C manbim cogepkaHnem TBepaor gasbl

BesrnuHuctble

KanbuueBsble (U3BECTKOBbIE, MMNCON3BECTKOBbIE M XNOpKanbLMeBbIe)

Kanuesble (xnopkanuesble, kanueso-runcoBsble)

O6paboTaHHble COMSIMM TPEXBANEHTHbIX MeTannos (anoMUHU3VPOBAaHHbLIE,
anioMOKanueBble)

CunukaTHble (ManocHnUKaTHble)

Mapodobusupylowme (c kpeMHUopraHudeckon foOaBkol, 06paboTaHHble
MbIaMU XXMPHBIX KUCIOT)

XnopmarHveBble

XnopHaTpueBble

ConeHaceblLeHHble

Heo6paboTaHHbIe MMWUHUCTBIE CYCNEH3UN

CrabunusuposaHHble

Tmaporenu

TsaKenble XUakocTu

PacTtBopbl Ha HedbTAHON
OocHoBe

Be3BogHble

MN3BecTkoBO-6UTYMHBIV pacTeop (MEP)

PacTtBop Ha ocHose opraHornvH (OI'P)

MHepTHbIE aMynbcun

OMynbCUOHHbIN NBP

BU3P

TU3OP

Ha ocHoBe OK-1

Ha ocHose 'KXK 1 rygpoHoB

asoobpasHble pacTBopbI

[a3bl

Bosgyx

BbIXMOMHbIE rasbl ABUraTeneil BHyTPEHHEro cropaHust
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Mpv BpawartensHoM OypeHWW CKBaXUH B Ka4YeCTBE TMPOMBIBOYHBIX KUAKOCTEWN
TPaAULMOHHO NCMONb3YOTCS:

@) areHTbl Ha BOGHOW OCHOBE (TeXHUYeckasi BOAa, eCTeCTBeHHbIe BypoBble pacTBops|,
TTIIMHWCTBIE N HEFMUHUCTBIE PacTBOPbI);

©) areHTbl Ha yrneBOAOPOAHOWN OCHOBE;

B) areHTbl Ha OCHOBE 3MYIbCUIA;

r) razoobpasHble N a’3pMPOBaHHbLIE areHTbl.

2.1.2 Amb6apHas u 6esambapHasi TexHonorum 6ypeHus

Mpn paboTte no TpaguUMOHHOW ambapHOU MmexHomozuu, C uenblo cbopa 0TxoaoB
psSAoM C OypOBOM YCTaHOBKOM POKOTCA WIIM HACLIMAOTCA OTCTOMHbIE KOTNOBaHbl (ambapsbl)
o6bemom or 1000 fo 5000 M3 B 3aBMCMMOCTM OT KOMWUYECTBA CKBEXKUH B KycTe, rny6uH u
NPOAOMKUTENLHOCTY BYpPeHUs CKBaxVH. T ambapbl 3aHUMaloT nnowaau Ao 2500 m?2
TOMbKO ANs 04HOM BypOBOM YCTaHOBKN.

Kak npaBuno, CTpouTENbCTBO KOTMOBAHOB, a 3aTeM WX PeKyrbTUBaLUS COMpshKeHbI C
BONbLUMMUN CMOXKHOCTAMM:

a) otcytcTBMe, MO0 OTAaNeHHOCTb CTPOUTENLHOrO MaTtepuana (necka) npu
CTPOUTENLCTBE B TYHAPE 1 BONOTUCTBIX MECTHOCTSIX;

©) HErepMeTUYHOCTb KOTIIOBaHOB;

B) 3Ha4MTENbHbIE 3aTpaThl MO YCTPOMUCTBY M peKynsTUBaLumM ambapos.

Kpome TOro, HaHocuTCs HEBOCMOMHWMbIA yliepO NpUpoAEe 3a CYET OTTOPXKEHMWS
3eMenb, paspaboTkM KapbepoB M OPYrMX  MeponpuaTuiA.  Takke  CyLecTsyloT
MECTOPOXAEHMWS, KOTOPbIE HaxOASTCS B TNPUPOAOCOXPaHHbIX 30Hax, rae OypeHuve no
ambapHOM TEXHONOMMM NPOCTO 3arpeLLeHo.

LLinamoBble ambapbl, COOpy)Xaemble ANA XpaHeHUs oTxofoB OypeHusa B TeqeHue
LNUTENBHOrO BPEMEHM, SBMAOTCA WCTOYHVMKOM MOBBLILLEHHOW OMACHOCTM AN OKpyXaroLlen
cpenbl. [MocTynneHnst TOKCMYECKMX BELLECTB M3 LUMaMOBLIX amBapoB, B KOTOPbLIX CKannmMBakoTCs
oTXoAb! BypeHUs:, B rPyHTbI 30HbI aspaumm U rpyHToBbIE BOAbl 0ObIMHO NMPOUCXOAUT BCeAcTBUe
OTCYTCTBMS WIIM HEKaYeCTBEHHOM rMAPOM3ONALMM AHa K cTeHok ambapos. WccneposaHne
Oyposbix wnamos (BLLU) 13 HepekynbTMBUPOBAHHBIX U PEKYNBTUBUPOBAHHLIX amBapoB pasHOro
CpOKa XpaHeHWs Nokasarno, YTo crnocob M ANUTENbHOCTL XPaHEHUS! BIMSKOT Ha TOKCUYHOCTb M
XapakTep TpaHchopMaLM1 KOMINOHEHTOB YrNEBOLOPOLOB.

Llenbto 6esambapHoeo OypeHuss SBRsSETCA co3gaHWe CUCTeMbl  3aMKHYTOro
BOAOCHaOXEHWNs, MakCMarisHOro W3BNeYeHUs TBEPAOW asbl NP MUHUMANBHBIX MOTEPSIX
XKUOKOM (pasbl. JTa Uenb AOCTUraeTcs MNyTem Bo3Bpata B CUCTEMY MaKCUManbHO
BO3MOXHOro ofbema xmakon ¢asel n cbpoca kak MoxHO OonblUe CyxOoro Lnama, 4To
BO3MOXHO MNMPpWU UCMOSb30BaHUM KOMMNeKkea n3 BubpocuTa, LeHTpudyrn n obe3soxmnsaroLLen
yCTaHOBKM.

Havbonee paumoHanbHbIM WM 3KOMOMMYECKM  OMpaBAaHHbIM  HanpaBrieHWeM
YTUNM3aLMM CTOYHbIX BOA SIBMAETCA NEPEexXo] Ha MOSTHOCTLIO UIM YacTUYHO 3aMKHYTBIN LWKI
BopoobecneyveHmst OypoBon. Ero 0CHOBY COCTaBMNSET MakCMManbHO BO3MOXHOE BOBIIEYEHME
OypoBbIx cTOYHbIX Bog (BCB) B cuctemy 060pOTHOrO BOLOCHABXEHWS C OpUEHTaLMEN Ha UX
MCMOoMb3oBaHWe ANsA  TEXHWYECKUX Hyxn Oyperus. OCHOBHbIMA  HanpaBneHUusiMm
ucnone3osaHust BCB B o6opoTHOM BoaocHab eHnM BypoBoi SBAAOTCS:
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a) 0OMbIB MEXAHU3MOB CUCTEMbI OYUCTKUN U pereHepaummn 6ypoBbIX pacTBOPOB;

6) 06MbIB BYpPUNBHOrO MHCTPYMEHTA NPU BbINOIHEHWMM CMYCKOMOABEMHbBIX Onepauum;

B) oOMbiB obopynoBaHMa 1M paboumx nnowaaok OypoBOM, HAacOCHOW U XernobHON
cucTem;

r) oxnaxaeHue LITOKOB BypOBbIX HACOCOB;

[l) NPUroTOBMEHME XMMpeareHToB 1 6ypoBOro pacTeopa;

€) TPWroTOBNEHWE TaMMOHaXHbIX pPacTBOPoB U OydepHbIX XMAKOCTen npu
LIEMEHTUPOBaHNM CKBRXKUH;

X) onpeccoska o6caaHbIx TpyO.

OCHOBHbIM HanpasneHvem ytunusaumm otpabotaHHoro Gyposoro pacteopa (OBP)
OCTaeTCs MX MOBTOPHOE UCMONb30BaHUE ANs OypeHWs HOBbIX CKBAXWH, YTO ONpaBAaHoO He
TOMbKO C 3KOMOrMYECKMX, HO WM C SKOHOMWUYECKMX MNO3NLUMWA, Tak kak obecneuvsBaeT
3HauMTENbHOE COKpaLLeHe 3aTpaT Ha NpUroToereHne BGypoBbIX pacTBOPOB.

Ona ouncTkn OypoBOro pacteopa OT Lifiama UCMOSIb3YEeTCA KOMIMIEKC pPasnnyHbIX
MEXaHMYECKMX YCTPOWCTB: BUOpPaUMOHHbIE CUTE, TMAPOLMKNOHHBIE LUAMOOTAENUTENN
(necko— ¥ wnooTgenuTenu), cenapartopbl, uUeHTpudyrn. Kpome Toro, B HauGonee
BraronpuaTHbIX YCMOBUSIX Mepef, OYUCTKOW oT Lwama Oyposoii pactBop obpabaTtbisator
peareHTamMn-bnoKynsaHTamy, KOTOpble MO3BOMSAT MOBbICUTL  3PPEKTUBHOCTE  paboThl
OYUCTHBIX YCTPONCTB.

B coctaBe UMPKYMSILMOHHOW CUCTEMBI annapaTbl AOMMKHblI YCTaHABNMBATLCSH MO
CreAyHoLLEeN TEXHONOMMYECKOW LIEMOYKe: CKBaXXMHA — rasoBblA cenapatop — 6nok rpyGown
O4MCTKM OT wnama (Bubpocura) — gerasatop — 6NOK TOHKOW OYMCTKM OT LunamMa (Mecko— m
WNOOTAENUTENN, cenapaTop) — BNOK perynMpoBaHusi CoOAEp)XaHns U cocTasa TBEpLON dasbl
(ueHTpudbyra, MAPOLMKNOHHBIA FMHOOTAENUTENL). MakcumansHas CTeneHb OYUCTKU Mpu
UCMOMb30BaHMM MMHUCTLIX pacTBopoB gocturaet 50 %.

MpVYMeHeHWe rMAPOLUMKIIOHHOMO MNECKOOTAENUTENS MO3BONSAET YBENUYUTL CTEeneHb
o4umMCTKM Byposoro pacteopa ao 70 % — 80 %; yaansaTcsa YacTuubl Wwnama pasmepom 6onee
40 mkm. nsa 6onee rny6okon OUMCTKM NPUMEHSIOT BaTapeto rmapoUmnKnoHOB ANAaMETPOM He
Bonee 100 Mmm — nnootaenutenein. C NOMOLLbIO 3TUX annapaToB yaaeTcs ovYncTuTbL Syposon
pacTBop OT YacTul Lnama pasMepoM A0 25 MKM 1 NOBbICUTL CTEMNeHb 04MCTkM A0 90 % n
Oonee.

Boree rnybokas ounctka oT wnama obecneunBaeTcs  NMPUMEHEHVEM
BbICOKOMPOM3BOAMTENbHBLIX LeHTpudyr. [danbHehlwee yMeHbLUEeHUe CoaepXaHus TBepAaow
thasbl B OypoBOM pacTBope ocyulecTBnsieTca pasbaeneHneM nmbo  MexaHWYecKOn
obpaboTkoin HeBOMbLLION YacTy UMpKynupytowero ©OypoBoro pacTeopa, B pesynbrare
KOTOpOW W3 Hero ypansietcsl U3bbITOK TOHKOAWUCNEPCHLIX (pasmepoM 10 MKM U MeHee)
YacTuu.

[na yTshkeneHHOro pacTBopa CTemneHb OYUCTKM OrpaHMYMBaeTCsi HEOOXOAUMOCTbLIO
COXpaHeHVMsi B pacTBope yTskenutens. [1osToMy MexaHudeckumu annaparamu  n3
YTSOKENEHHOrO pacTBopa MpaKTUYecKkU MOryT ObiTb M3BMEYEHbl YacTulbl Liriama pa3Mepom
nMwe o 74 mkm. Yactvubl wnama pasmepom oT 5 — 10 go 75 — 90 MKM HEBO3MOXHO
oTpenuTe OT vactuy GapuTta, a Tak kak notepyu GapuTa HeponyCTUMbl BCINEACTBUE €ro
BbICOKOW CTOMMOCTU, AarbHEWLlee YIyylleHUe CTEMNeHN OYUCTKM YTSDKENEHHOro pacteopa
06bIYHO OCYLLECTBAT NEPEBOAOM YacTul Lwnama B Gonee rnyGokoaucnepcHoe cocTosiHue
(Hanpumep, NyTem NpMMEHEHNst hIOKYNSHTOB CeneKkTMBHOro aencrteuns). Mpu atom 6onbLuoe
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BHUMaHVe YAENsoT PerynMpoBaHUio COAEepXaHus 1 coctasa TBepAON hasbl C MOMOLLbHO
LeHTPUMDYr1 N FMAPOLMKIIOHHBIX FIIMHOOTAENUTENEN.

lasuposaHme OypoBOro pacteopa MpPenATCTBYET BEAESHWIO HOPMAanbHOro npouecca
OypeHus, Tak Kak BCNEACTBUE CHWKEHUS 3MMEKTUBHOM rMapaBnnYeckon MOLIHOCTU
YMEHbLUAETCs CKOpOCTb BypeHus, 0COBEHHO B MsMkMX MOPOAax; B pesynbTaTe CHWKEHUS
apdeKTMBHOM NNOTHOCTM BypOBOro pacteopa (cnefoBaTensHO, MMAapPaBNNUYecKoro AaBneHns
Ha nnactbl) BO3HMKAOT ocbinv, ob6Banbl 1 (nionAONPOABNEHNSA; KPOME TOro, BO3HUKAET
OMacHOCTb B3pblBa WNM OTPABNEHUS SAOBUTLIMM NNACTOBLIMKM  rasamu  (Hanpumep,
CEepoBOAOPOAOM).

[llerasatopbl YCNOBHO KNacCUULIMPYIOT Ha Cneaylowme TUMbl MO  3HAYSHWUIO
JaBrneHVs B kaMepe — Ha BakyyMHble U atmocdepHbIe; No crnocoby nogayn rasmpoBaHHOro
OypoBOro pacteopa B Kamepy — Ha rPaBUTaALMOHHbIE, KEKUMOHHDBIE N LIEHTPOOEXHBIE.

BypoBoli pacTBOp, OUULLEHHBIA OT CBODOAHOrO rasa, cobupaeTcs B HWKHEN 4actu
rasocenapartopa, OTKyAa OH MOAAeTCA ANsl OYNCTKM OT LWnama Ha eubpocuTto. B nepuog
WHTEHCUBHBIX ra3onposiBNEHNA N 3apaBnmeaHus nnacros GypoBbiM pacTBOPOM B Mpouecce
rasoporo Bblbpoca, korga cenapatop He B COCTOsSHUM ofecneunTb paspeneHve
ra3soKMOKOCTHOrO  BbLICOKOCKOPOCTHOrO — MOTOKA, MOTOK W3  CKB&KWMHBbI  HanpaBnskoT
HenocpeAcTBeHHO Ha dhaken. OfHaKO Takne CUTyaLmMm O4eHb PeAKU U CHUTAIOTCS aBapUMAHBIMU.

2.1.3 KoHcTpykuusi 32609 CKBaXUHbI

Cregyowmm warom 6ypeHusi CkBaXkMH SBMAETCH KPEenneHue CkBaxuHbl 06cagHbIMK
TpybamMu 1 LemeHT1poBaHue 3aTpybHoro npocTpaHcTea o6cagHbIX KOMOHH Ana pasoblieHns
MPOAYKTMBHBIX NNacToB, KOTOpbIe ObINW BCKPLITLI B NpoLiecce BypeHus.

KoHcTpykupmsa 3abos ckBaxuHbl SBASETCA NPUHLMNNANBHO BaXKHbIM, Tak Kak B TeYeHne
cpoKa 3KCrnyaTtauum CKBaXuHbl onpeaensieT ee apeKTUBHOCTb M JOIDKEH YA0BNETBOPSATL
MEHSIFOLMMCS ycroBmsm paspaboTtkn, obecneunsas:

— MEXaHWU4YECKYH NPOYHOCTL NPM3aBoHON 30HbI 63 ee paspyLUeHuUs;

— BO3MOXHOCTb M3bMpaTenbHOro BO3feNCTBMA Ha pasnuyHbIe YacTu BCKPbLITOW YacTu
NPOAYKTUBHOIO FOPU30HTA KaK 3a CHET HaNpPaBNEeHHOrO BTOPUYHOIO BCKPLITUS, TaK U 3a CHET
rMapoaANHaAMUYECKMX NN PUNKO-XUMUYECKMX 0BpaboTok;

— MakcMManbHO BO3MOXHbIN KO3(PMULMEHT rMAPOAMHAMUYECKOTO COBEpLLEHCTBA
CKBaXUHbI.

B 3aBMCMMOCTU OT CYLUECTBEHHO Pa3nMYaloLLMXCs CBOWCTB NPOAYKTMBHOIO nnacra u
TEXHONOMI BbIPabOTKMN 3anacoB yrneBOAOPOAOB MOXHO UCTONbL30BaTh OfHY U3 CrefyoLLmX
TUNOBbIX KOHCTPYKLUIA 3a60€B CKBaXXWH:

a) ckBaXKuHa ¢ nepdopupoBaHHbIM 3aboem.

6) ckBa>KMHA C 3a00MHBIM XBOCTOBMKOM.

B) CKBaXXMHa C 3aD0MHLIM PUNBTPOM.

r) CKBaXKuMHa C OTKPbITbIM 3a60eM.

BHe 3aBMCMMOCTM OT KOHCTPYKUMM 3a60sa nocne BCKPLITUS MPOAYKTVBHOIO ropusoHTa
B CKB&XWHE MPOBOAUTCS LMKI reodnsnYeckmnx, a B NPOAYKTUBHOM FOPU3OHTE — eLle 1 LvKN
rMAPOANHAMUYECKMX UCCNEAOBaHWI; NO MONyYEeHHON MHOpMaLMKN peLlaeTcs psaj BaXHbIX
3apav.
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Mocne 3aeepwenns OypeHns p[na  obecneyeHnss nNpuToka  YrieBoAopO4oB
MPOAYKTMBHbIE NNacTbl BCKPbIBAOT BTOPUYHO. [ns aToro obcagHyro KOMOHHY U LEMEHTHbI
KameHb NepgopupyHoT.

2.1.4 OcBO€HMe CKBaXUWH

Mocne nepdopaLym CKBaXXMHY OCBaMBatOT — BbI3bIBAIOT MNPUTOK B HEE YINEBOAOPOLOB
nyTem ymeHblUeHWs pasneHue OypoBoro pacTtBopa Ha 3abon OAHWM U3 CRepyoLnx
cnoco6os.:

a) NpoMbIBKa — 3aMeHa BypoBOro pacTeopa, 3anofHSALWEro CTBON CKBaXKMHbLI Mocne
OypeHus, Bonee nerkummn areHTamm — Bogom, pacteopom MNAB, neHamu;

©) KoMMnpeccopHbIi Cnoco® — HarHeTaHWe B CKBaXMHY OKaToOro rasa C Lenbto
yhaneHnsa 3a4aBoYHOrO CKBE&KMHHOMO areHTa v yMEHbLUEHWSA cTonba 3Toro areHTa;

B) cBabupoBaHue — cnocob fobblumn HedPTU ¢ NOMOLLLIO MNOPLUHS, NOABELUEHHOMO Ha
TPOCE VMK TPY30BOW LUTaHre 1 o6opyaoBaHHOIrO o6paTHbIM KnanaHoM W ynnoTHUTENbHLIMU
MaHXeTaMmu.

CyLLHOCTb OCBOEHUSI CKBaXWHBLI CBOAUTCH K TOMY, YTOBbI aBneHne cronba 6yposoro
pacTeBopa, HaxoAsLlerocs B CKBaXWHe, CTano MeHblle nnactoBoro. B pesynbrarte
co3faBLUerocs nepenaja AaBreHWs HedTerasoBoAsHasA XWAKOCTb M3 nfacrta HavHeT
NoCTynaTk B CKBEKUHY.

3akntounTensHble paboTbl NPY OCBOEHUN CKBEKUHDI:

a) O4NCTKA YCThS CKBaXMHBI M MOATOTOBKA CKBAXKMHBI,

0) obBsAsKa CKBaXKMHHOW apMaTtypbl B COOPHBIA KOMNNEKTOP Ha KyCTy CKB&XWH UMW B
HegTecOopHbIN TPYGONpPoBOA NP OAMHOYHOW CKBaXKUHE.

CornacHo P 39-133-94 [18], npu ocCBOEHUM CKBaXMH Ha Ccywe B Uensx
NpefoTBPaLLEHUST UMW CHWKEHUS 3arpssHeHUs oObLEKTOB OKpyXalolen cpeabl cneayet
npesycMoTpeTb CreayroLLme NpUpoAocOXpaHHbIE Mepb:

a) CHWKeHne 06bLeMOoB (MCKNIOYEHME) NPUMEHEHUS HehTErasoBOASHOM CMecu And
00paboTkn pacTBOPOB B KayecTBe NpPOdUNaKkTUHECKON NPOTUBOMPUXBATHOW [06aBkM U
3aMeHbI ee HETOKCUYHLIMU cmaskamm (MKK, cnpuHT 1 ap.);

6) npuMeHeHue WHIIMBNPOBaHHBIX OypOoBbIX PACTBOPOB, YMEHBLLUAKWMX OO6BLEMbI
HapaboTkn oTxoaoB BypeHus:;

B) OpraHM3aums cuctembl cbopa, HakonneHUs N ydeTa oTXo40B BypeHus, BKMoYas:

1) orpaHuyeHune nonagaHns NOBEPXHOCTHOMO CTOKa, B TOM YMCINE MaBOAKOBbIX U
HaroHHbIX BOJ, (HaropHble kaHaBbl, 0bBanosaHue),

2) rMAPOU3ONALMIO TEXHONOMMYECKMX MIOWAA0K UM UX OCHALLeHMe noTkamu,
TpybGonpoBogaMu Ans TPaHCNOPTUPOBKA OTpaboTaHHbIX OypoBbIX PacTBOPOB U BypoBbIX
cTtouHbIx Bog (BCB) k yany cbopa;

3) obecnevenve pasgensHoro c6opa otxonoB GypeHns U NPOAYKTOB UCTbITaHUA
CKBaXWMH MO KX Bugam npv amGapHom cnocobe BypeHusi ¢ Mcnonb3oBaHUEM pasfenbHbIX
HaKoNUTEeNbHbIX aMGapoB, EMKOCTEN UM ABYXCEKLIMOHHBLIX ambapos;

4) obopyaoBaHWe 3aMKHYTOM CUCTEMbl BOAOCHAOXEHUS C UCMoNb3oBaHMEM
MeTannMYeckux eMKOCTEeN, TEXHUYECKMX CpeacTB oumcTku BCB, a Takke KOHTenHepoB And
c6opa n BbiBo3a Lnama npu 6esambapHom cnocobe BypeHus;

5) cucTeMbl 0GE3BpEXXUBAHUS 1 YTUNN3ALMKN OTX0A0B BypeHuns.
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r) ans sawutsl aTMOCEpHOro Bo3ayxa OT BbIGpOCOB BpefHbIX BELLECTB Ha aTane
OYpeHmns CKBXXUH pEKOMEHAYeTCs:

1) repMeTmsnpoBaTh LMPKYNAUMOHHbIE cucTembl  OypoBOro pacteopa npu
GezambapHoM OypeHun, a Tawke eMKOCTK Onoka npuroToBneHns OypoBOro pacTeopa,
cucTembl cbopa M OUNCTKM BYpPOBbIX CTOYHBIX BOZA, YCTbSl CKBaXWHbl, CUCTEMbI Mpuema u
3amepa nnacToBbIX PMOMAOB, NOCTYNAOLLMX MPY UCMBITAHNN CKBaXKMWHbI;

2) OCYLLECTBMATb HEUTpanusaumo oTxo40B OypeHus no mMmepe nocTynneHVs X B
ambap npwv ambapHom cnocobe BypeHus;

3) MCronb30BaTh BypoBble YCTAHOBKM C 3NEKTPONPUBOLOM.

2.1.5 Mopckoe GypeHue CKBaXuUH

OcBoeHMEe CKBaXMH B MOpe OTNM4aeTcss OT OOyCTpPOWCTBaA CKBaXMH Ha Cylle
NCMOSb3yEeMbIMA TEXHUYECKMMU CPEACTBAMU W XapakTepoM MOAroTOBUTEMbHbIX paboT.
MOXHO BbIAENUTL HECKOMBKO CrOCOGOB OCBOEHWNSI MOPCKUX MECTOPOXAEHMIA:

a) HagsemHbIn Unin HaaBoAHbIA, peannayeMblii HECKOMNbKUMK crnocobamu:

1) CTPOUTENBCTBOM HaKIMOHHBIX CKBEXWH, 3aKnajbiBaembix Ha Gepery;

2) 06pasoBaHNEM UCKYCCTBEHHOW CyLUM MyTEM CMOLLHOM 3acbinky AHa MOpS Ha
y4acTke HedbTerasoHOCHOW nnowagy;

3) OCYLLEHMEM AHa MOpS;

4) COOpPYXEHMEM MOPCKMX 3CTaKah C NpuacTakafHbIMU NoLlaakamu,;

5) CTPOUTENBCTBOM MOPCKMX HedTerasogobeiBarowmx nnardgpopm (MHIAM);
6) OypeHMEM MOPCKMX CKBE&XKMH C OCHOBAHUA OCTPOBHOIO TUNA,

7) NMPOXOAKOWN CKBaXMH CO CreumanbHO CKOHCTPYUPOBaHHBIX MMaByynx nnargopm
W NNaBCcpeacTs;

©) MoaBoaHbIN — BypeHue CKBaXWH C MnaByunx GypoBbIX YCTAHOBOK C pa3MeLLeHneM
o6wvekToB A06bI4K, cOOpa, NOArOTOBKU M TPaHCMopTa rasa Ha AHe MOpsi Unv nnaesy4em nmbo
CTaunoHapHOM OCHOBaHWUY,

B) Moa3emMHbI — MECTOPOXKAEHUE OCBaMBAOT C MOMOLLBI TOHHENBHO-LLAXTHOW UIn
TOHHENBHO-KAMEPHOW CUCTEMbI, KOTOpasi BKMo4YaeT OypoBble KyCTbl, TpPaHCMOPTHbIN
TOHHENb, COeAVHUTENbHbIE Kamepbl Ansi obecneyeHVss Npoesfa TPaHCMOPTHBLIX CPEACTB U
pa3BoAKN KOMMYHWKaLWIN U3 TOHHENS B BypoBbIe KyCThbl;

r) Kom6uH1poBaHHBIN.

Wcnonb3oBaHne noasemHoro cnocoba pa3paboTkm MeCTOPOXKAEHUN, PacrnoNOXKEHHbIX
B LWenb(OBON 30HE apKTUYECKUX AarnbHEBOCTOUHbIX MOper Poccuu nossonur:

a) UCKMIOYUTL CTPOUTENLCTBO MOPCKUX NEAOCTOMKUX NNatgopM M AOPOrocCTOALMX
TPy6ONpoBOAHbLIX KOMMYHUKALUIA,

6) yny4wunTb yCnosus Tpyaa ANs nepcoHana, BOBNEYEHHOro B Npouece Ao0bluu;

B) yBenUUUTb 3SPMEKTUBHOCTL OCBOEHMWS, 3KCMIyaTtauuu, KOHTPONS W PEeMOHTa
3KCNNyaTUpyembIX CKBaXWMH W apyrmx obbektoB HedTepaobblum Ha paspabaTtbiBaeMom
MECTOPOXAEHUM,

r) VCKMIOYMTL BO3MOXKHOCTb 3arpasHEHMs MOps M artMocdepbl M OTKasaTbCs OT
AOPOrocToAWmMX CpeacTs, 0b6opyaoBaHma u ycnyr cneucnyx6 no 6opsbe ¢ 3arpasHeHUaMN N
noxapamm [19].

33



UTC 28-2017

Mpn ocBOEHUMN CKBaXXMH HA KOHTMHEHTaNbHOM Lienbde, B MOpe unvM npubpexHom
30He, B cootBetctBuM ¢ MOCT P 53241-2008 [20], moryT npoBOAMTLCA criegyrome
NPUPOACOXPaHHbLIE MEPONPUATUS:

a) OCHaleHWe CTauMOHAPHBLIX MOPCKUX COOPYXKEHUA FepMETUYHBIMU CUCTEMaMK
ApeHaxa ana cbopa CTOKOB B cCneuvanbHble €MKOCTM AN MOCNEeAyloWen OYUCTKU U
yAaneHus;

6) o6opypoBaHue Bogo3abopos creupmanbHbIMU pbl603aWUTHEIMU YCTPONCTBaAMMY;

B) WCNONb30BaHUE CreunanbHbIX PeareHTOB-HEUTPanM3aropoB, a Takke 6ypoBbix
pacTBopoB, 06nafarLLmMX BbICOKOW HEMTPanU3yIoLLen CroCOBHOCTBIO, NPV BCKPLITUM MIacTa,
cofepxallero cepoBoAopof,;

r) repMeTM3aums yCTbsl CKBaXWHBbI

4) MPUMEHEeHNe 3aKOMNOHHbIX MAaKepoB, LIGHTPATOPOB, FEPMETUSMPYIOLLUX CMAa3oK,
repMeTMYHbIX  pe3bboBbIX  COEAMHEHWN, a Tawkke  ofecrneyeHve  HafeXHOCTU
LeMeHTUpoBaHnss oBcafHbIX KOMOHH C Lenbio MpeAoTBpalleHns 3arpsi3HeHUs MOPCKOW
cpegbl NNacToBbIMU BOAAMU,

€) 3akayka nnacToBbix BoA, oTpaboTaHHbIX BypOBLIX pacTBOPOB, AWCIEPrUpOBaHHOIO
OypoBOro wnama, pacconos B NnacT;

X) OpraHv3aums LMpKynsLMOHHOM CUCTEMBI 0BpaLLeHNst IPOMBIBOYHOM XuakocTu [21].

2.2 Cwuctembl cbopa NpoOAYKLMU CKBaAXVH
2.21 CkBaxuHa

CKBaXMHA — TOPHO-TEXHUYECKOE COOPYXEHWE, BKMNOYalLWee LUUIMHAPUYECKYHD
FOpHYHo BblpaboTKy BOMbLUON NPOTSHKEHHOCTU U Manoro gnameTpa, 06CaXeHHy0 Og4HOM Unn
HECKONBKMMM  3aLIEMEHTUPOBAHHBIMW  KONOHHaAMK  TPyD, COEAUHSAIOLWYIO NPOAYKTUBHbIE
Nnactbl C 3eMHOW MOBEPXHOCTBIO, U OCHALLEHHOE TeXHOMorm4yeckum obopynoBaHWeM Ans
noabeMa M3BMEKAEMbIX W3 HEAP MOME3HbIX MWCKOMAeMbIX WM MNOMYTHLIX KOMMOHEHTOB,
HarHeTaHus B NacT pasnu4yHbIX areHToB, UCCNeA0BaHUA NNAcToB U NNacToBbIX (niomaos, a
TakKe KOHTPONs 1 HabnioaeHWn 3a COCTOAHUEM Heap.

Mpyu npoexktupoBaHUM U paspaboTke HePTAHbIX MECTOPOXAEHUA BbIAENSAOTCH
cnepymolme rpynnbel CKB2XKWUH: 3KCrisiyamayuoHHble, HagHemamersibHbie U crieyuaribHble.

OkcnnyaTauuoHHble  CKBaXMHbl MpeAHas3HadveHbl ANS  U3BMEYEHUS W3 3anexu
HedTEra3oBoASHON CMECU WM COMYTCTBYHOWMX KOMMOHEHTOB. B 3aBucumoctn oT cnocoba
noabeMa >KUAKOCTM SKCMMyaTauMOHHbIE CKBaXWHbI NOAPA3AENstoTCA Ha (DOHTaHHbIE,
Fa3]'||/|d)THbIe N HACOCHbIe.

MoabeM XunaKocTn 1 rasa ot 3ab0si CKBaXWHBI HA MOBEPXHOCTb COCTABMAET OCHOBHOE
cojepxaHue npouecca 3KCnnyaTauum CKBaXMWH. JTOT NPOLECC MOXET NPOVCXOAUTL Kak 3a
CYET MPUPOLHON 3Heprun (POHTaHHBLIM cnocob akcnnyaTaummn) nocTynalowmx K 3aboto
CKBaXXMHbI XWUAKOCTU U rasa, Tak 1 3a CHET BBOAVMOW B CKBa)XMHY 3HEpPruM C NOBEpPXHOCTU
(ra3nndTHBIN, HACOCHLIN CNOco6 akcnnyaTaumn).

doHTaHMpOBaHNE  CKBaXWH  OObIMHO  MPOUCXOAUT HA  BHOBb  OTKPbITbIX
MECTOPOXEHUSIX HeTU, KOr4a 3anac NNacToBOM SHEPrMn BENUK, T. €. AaBneHue Ha 3abosx
CKB&XWH pocTaTtovHo 6onblioe, 4Tobbl NpeofoneTb ruapocTaTtnydeckoe aaeneHne cronba
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XWUOKOCTM B CKBaXWHe, NpPOTUBOAABMEHUE Ha YCTbe W [aBfeHuWe, pacxogyemoe Ha
npeoaosieHne TPEHUS, CBA3aHHOE C ABWKEHUEM STOW XUAKOCTU.

Pasznuyarot agBa BMaa pOHTAHMPOBaHNSA CKBEXKWH:

— (poHTaHMpOBaHWE XMAKOCTM, HE COAEpXalleW Ny3bipbKOB rasa — apTe3vaHckoe
¢oHTaHupoBaHue,

— (OHTaHMpOBaHME KMAKOCTW, CcoAepkKallel My3blpbku rasa, obneryaroLero
(POHTaHMpOBaHNe — Habornee pacnpoCTPaHEHHbIN CNOco®d MOHTaHVMPOBAHWS.

ApTesmaHckui cnoco® BcTpevaeTcs npy aobbiie HedTU pepko. OH BO3MOXEH Mpu
MONMHOM OTCYTCTBMW paCTBOPEHHOrO raza B HedTM U npu 3abOWHOM AaeneHuw,
NnpeBbILLAOLWLEM rMapocTaTtnyeckoe paeneHue cronba HerasvMpoBaHHOW XWAKOCTM B
ckBaxkvHe. lpy HanMuuMM pacTBOPEHHOrO ras3a B XWAKOCTW, KOTOPbIA HE BblLenseTcs
Onarofaps AaBNeHWIO Ha YCTbE, MPEBLILLAIOLWLEMY AABIEHNE HACLILEHMS, U NMPU AaBleHn
Ha 3aboe, npeBblLaWEM CymMMy [AByX [AaBNEeHWA: rmapocTatudeckoro  cronba
HerasmpoBaHHOM XUAKOCTU U [aBMNEHUS HA YCTbE CKBaXKMHbI.

Mpun poHTaHMpOBaHMKM 3a CYET 3HEPrvu rasa MroTHOCTb CTonba HedTerasoBoaAHON
cMecy B poHTaHHbIX Tpybax mana, nosTomy rmgpocratuyeckoe gaeneHue cronba Takow
cMecy OypeT meHblwe. CnegosaternibHO, U AN (POHTAHUPOBAHUSA CKBaXWHbI NoTpebyeTca
MeHblLUee 3abolriHoe aaBneHue [22].

Ons 6esonacHon askcnnyatauum HedTeaobbiBaOWMX CKBaOXWH, B TOM 4uUcne
paboTaowmx B pexume OHTAHHOW A00blMKM, KX OBOpPYAYHT KONMOHHOW TOMOBKOM W
hOHTaHHOW apmMaTypoK, MoAMMDULMPOBaAHHOM B 3aBMCMMOCTM OT crocoba akcnnyatauuu.
3910 06opynoBaHne nossonseT obecrneunTb repmMeTn3anmto YCTba, rapaHTupyeT pasobuieHne
MEXTPYOHOrO MpPOCTPaHCTBAa M HamnpaBeHWe NPoayKUMM CKBaXKMH B NYHKTbI cbopa HedpTh n
rasa, a Takke Mpu HeoBXOAUMOCTM TMO3BONSET MOMHOCTLIO 3aAKPbiTh CKBaXWHbLI MOJ,
LaBneHnem.

lFasnudTtHas gobblda HeddTM — crnocob akcnnyaTaumm HedTAHON CKBaXKWHbI, Npw
KOTOPOM ToAbEM HedTU Ha MNOBEPXHOCTb OCYLLECTBMSAT AaBMEHWEM CXaToro rasa,
HarHeTaeMoro B CKBaXWHY C NMOBEPXHOCTU.

ra3nndTHBIN cnocob akcnnyaTaumm B OCHOBHOM NPUMEHSETCH ANS:

a) BbICOKOAEOUTHBIX CKBaXWH C 6onbLUMMM 3a60MHLIMK LaBMNeHNSMU;

0) CKBE&XKWH C BbICOKMMW ra3doBbiMu akTopamu M 3a00MHbIMU AABMEHVSMU HKE
LaBMEeHUsi HacbILLEHWS;

B) CkBaxuH, SKCMnyaTMpyembiX B TPYAHOJOCTYMHBIX —YCNOBUAX  (Hanpumep,
3aToONNsEMOCTb, NaBoakn, 6onota n gp.).

Locmouxcmea eaanugpmHoeo memoda:

a) MpoCToTa KOHCTPYKLUMW BHYTPUCKBaXWHHOTO 0OOpYyAoBaHUst (B CKBa)KMHE HET
HacocoB).

6) pacnonoxeHne TeEXHONornyeckoro 0BopyaoBaHNst Ha NOBEPXHOCTK (obnervyaeT ero
obcnyxunBaHne, pPemoHT), obecnedyeHne BO3MOXHOCTM OTOOpa M3 CKBaXKWH BOnbLuMX
o6bemoB xungkoctu (ao 1800 — 1900 T/cyT.).

Hedocmameku eaznugpmroeo memoda:

a) Gonbluve KanuTanbHble 3aTparbl; HU3KMA KOSMMULMEHT MONE3HOro AencTBus
(KA.

©) NOBbILLEHHbLIN M3HOC HAaCOCHO-KOMMNpPeccopHbIX TpyS (HKT).
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B) BbICTPOE YBENMYEHME pacxofa SHepruy Ha nogbem 1T HeddTerasoBOASHON cMecu
N0 Mepe CHMKEHUST febnTa CKBaXUH C TEYEHMEM BPEMEHM 3KcnayaTauum [23].

Mpn HacocHoM cnocobGe akcnyataumss He(dTAHON CKBaXKMHbI M3BIEYEHNE XUOKOCTU
Ha NOBEPXHOCTb MPOWCXOAWT 3a CYET MCMoMb30BaHUA HacocoB. [a 3Toro crnocoba
KCnyaTaumm MoryT NPUMEHATLCA Criefytolme BUabl HACOCOB:

a) LUTaHroBble ry6rHHbIE HACOChI;

6) LeHTpPoGeXHbI Hacoc ¢ anekTponpusogoM. (TOCT P 56830 - 2015 YcrtaHOBKM
CKBaXKMHHbIX 3/1EKTPONPUBOAHBIX SIoNacTHbIX Hacocos (Y3UH));

r) AvadparMeHHbI Hacoc;

[) BVHTOBblE

e) v apyrve [24].

HarHeTaTe/NbHble CKBaXWHbI MpefHa3HaveHbl A1 BO3AEWCTBMA Ha MPOLYKTUBHbIE
naacTbl NyTEM HarHeTaHusi B HUX BOAbl, rasa, napa v Apyrux paboymx areHToB C LEfbio
noAfepXaHus NJacToBoro JasfieHns [/18 NPOAJ/IEHNA (POHTAHHOrO nepuoga 3Kcrsyaraumm
WM yBENMYEHNs gebuta MeXaHW3MpoBaHHbIX [0ObiBAOMX CKBaXXWMH. B cooTBeTcTBUM C
NPUHATON CUCTEMOW BO3AENCTBUSA HarHeTaTeflbHble CKBaXKMHbI MOTYT OblTb 3aKOHTYPHbLIMM,
NPUKOHTYPHBLIMUA U BHYTPUKOHTYPHBIMM.

Mo MCNOMb30BaHWM  38KOHTYPHLIX  HArHeTaTeslbHbIX CKBaKWH 38  KOHTYPOM
MECTOPOXAEHNA OYpAT HarHeTaTeslbHble CKBaXKMHbI, B KOTOpble W MOJAIOTCA KUOKOCTM
(pucyHok 2.6). Takum o06pas3om, CUCTeMa 3aBOAHEHMS Hanpas/ieHa Ha crabunusaumio
Nn1acToBOro Aas/ieHns. 3TO AaeT BO3MOXHOCTb YBeNMUUTb HediTeoTdady nnacta o 70 %
Mpn 601bLUMX MNOLWAAAX MECTOPOXAEHNIA NCMO/Mb3YIOT BHYTPUKOHTYPHOE 06BOAHEHVE.

m3aKOHTYpHOE 3aBOJHEHME

YapHbIB KpYXKK - ao6biBatoLne
CKBAXWHbI;
Benble - HarHeTaTe/bHble BHYTPVKOHTYpHOE 3aBOfHEHME

PucyHok 2.6 - Bugbl 3aBOAHEHVS MECTOPOXAEHWIA

BHYTPUKOHTYpHOE 3aBOfHeHWe - 6o0fiee WHTEHCMBHas cucTeMa BO3JelCcTBUA Ha
3a1eXb HedhTerasoBoAAHON CMecy, MO3BO/SAIOWAA COKPaTUTb CPOKV BbIPAbOTKM 3anacoB U
ObICTPO HapalLBaTh J06bIMY HediTerasoBoasHol cmecu [25].

Mp1 NPUKOHTYPHOM BUAE 3aBOAHEHUSI HarHeTaTesbHble CKBaXKWHbI pacrofnaratoT Ha
paccTosHAM OT BHELUHEr0 KOHTypa He(pTeHOCHOCTM B npefenax BOAOHE(TAHOW 30HbI
3an1exun. [IpUMEHsieTCA B OCHOBHOM MpU TOM e XapaKTepucTuke 3asiexeld, 4To U
3aKOHTYPHOE 3aBOAHEHNE, HO MPU 3HAYUTENBHOW LWMPYHE BOAOHEITAHON 30HbI, a Takke npu
N10XON TMAPOANHAMMUYECKOW CBA3WN 3a/1eXKMN C 3aKOHTYPHOW 30HOMA.
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CneuvasnbHble CKBaXWUHbI NpefHasHavaloTcsa o1s Ao6bluM TEXHUYECKON BOAbl, copoca
NPOMbIC/IOBbIX BOA, MOA3EMHOTO XpPaHeHWsl rasa, SMKBUAAUMKW OTKPbITbIX POHTaHOB. K
cneunasibHbIM CKBXXMHAM OTHOCAT BOA03a60pPHbIE 1 MOTMOLWAOLLNE CKBAKVHDI:

a) BOA03ab0pHbIE CKBaXMHbI NpefHa3HavaloTcsl A1 BOAOCHAGKEHNUS MNpu GypeHum
CKBaXWH, a Takke CUCTEM NoAaepXaHua NI1acToBOro AaB/EHNSI B MPOLECCE Pa3paboTKy;

6) nornowatolme CKBaXWHbl MpefHasHayeHbl A1 3akadkyu MPOMbICMOBLIX BOA, C
paspabaTbiBaeMbIX MECTOPOXAEHUIA B NOroLatoLLme NnacTbl;

B 3aBMCMMOCTM OT Tr€0MIorMYecKMX YCNOBUIA HEe(ITSHOTO MECTOPOXAEHUS OypaT
pasnMuHble TWMbl CKBaXWMH (PUCYHOK 2.7); BEPTUKa/IbHasi, HaK/TOHHO-HanpaB/ieHHas;
rop130HTasIbHasi; MHOTOCTBO/IbHAst UM MHOr03ab0iiHasl.

PucyHok 2.7 - Tunbl CKBXXVH B 3aBUCYMOCTMW OT YC/I0BUIA MECTOPOXAEHMNSA

BepTuKanbHas CKBaXWHa - 3TO CKBaKMHA, Yy KOTOPOI Yronl OTK/IOHEHWS CTBOMa OT
BEPTUKa/IN He npeBblwaeT 5°.

Ecnn yron OTKIOHEHWA OT BepTukam 6Gofblle 5° TO 3TO  YXe Hak/IOHHO-
HanpaBfeHHas CKBaXKUHA.

OpV30HTa/IbHOW CKBaXKMHOW (MU FTOPU30HTa/IbHbIM CTBOJIOM CKBaXKMHbI) Ha3bIBaOT
CKBaXXMHY, Y KOTOPOI Yro/ OTKMOHEHWS! CTBOMA OT BepTukasn coctaenseT 80 - 90°. Ho 3aeck
€CTb OOWH HaHC. TaK Kak «B MpUMpoAEe HEeT MNpPsAMbIX JIMHUA» W  NPOAYKTUBHbIE
HedbTeHAaCbILWEHHbIE M/1AaCTbl 3a/leraldT B Heapax 3eMM, Kak MpaBwio, C HEKOTOpbIM
HaK/IOHOM, a 4YacCTO C [0BOJIbHO KPYThbIM HAKMOHOM, TO Ha MPakTUKe MoslyvaeTcs, YTo HeT
HVKaKOro CMbIC/ia 6ypuTb FOPU30HTASIbHYIO CKBaXKUHY MOZ, YI/IOM, MPUGAM3UTENBHO pPaBHbIM
90°. JlormuHee npoGypuTb CTBO/ CKBaXMHbI BAO/b Niacta no Havbonee OMTUMa/IbHOW
Tpaektopun. [MosToMy B 60M€e LUMPOKOM CMbIC/e MOf, T[OPU30HTA/IbHON  CKBaXKVHOM
NMOHVMMAIOT CKBaKVHY, VIMEHLLYH MPOTSHKEHHYH (DUILTPOBYKD 30HY - CTBOJI, MPOOYPEHHBIN
NpeMMyLLEeCTBEHHO  BAOMb  HAnJacToBaHUs  LENeBOro nnacta B OnpefesieHHOM
a3vMyTasIbHOM Harpas/ieHUN.
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CkBaXVHbl C ABYMS U 6onee  CTBO/laMM  Ha3bIBAlOT MHOMOCTBO/IbHLIMU
(MHOro3abonHbIMK).

2.2.2 KyCT CKBaXuUH

KycTOM  CKBa&XKMH  HasblBalOT  CneuuasibHyl0  M/owWaaKky eCTeCTBEHHOro  Win
WCKYCCTBEHHOIO y4acTka TEppUTOpUM MECTOPOXAEHUA C PACMOIOKEHHBIMW Ha Heli YCTbAMM
CKBaXXVH, YJaNEeHHbIX OT APYroro Kycta WM OAMHOYHONM CKBaKWHbI HA PAcCTOsSIHME He MeHee
50 M, a TaKKe TexXHONOor4yeckyum o6opyLoBaHMEeM W 3KCTJIyaTalMOHHbIMW COOPYXEHUSIMM,
WHXEHEPHbIMM  KOMMYHMKaLMsIMK, 060pYyAOBaHNEM NS MOA3EMHOrO PEMOHTA  CKBAKMH,
6bITOBLIMA N CAYXXEOHLIMU NOMeLLeHnAMN.  KonmyecTBO CKBaXWH B KycTe onpefensercs
NPOEKTOM (CXxeMOii) pa3paboTku MECTOPOXAEHNS 1 He AO/MKHO NpeBbiwath 24 (pucyHok 2.8).

PucyHok 2.8 - Cxema BypeHusi KycTa CKBavKUH

YCTbs CKBaXXWH B KyCTe AO/DKHbI pacronararbCs Ha OfHOM MPSIMOA Ha PacCTOsiHUM He
MeHee 5 m gpyr oT apyra. MNpy 3TOM J0MyCKaeTcs pasMeLleHune Ux OTAE/bHbIMW rpynnamMn ¢
paccTosiHIEM Mexpy rpynnamy He meHee 15 M - ans ycroBwii 3anagHoin Cubupy (B
3a60/104EHHO MECTHOCTM) M He MeHee 20 M - /19 CKBaXWH, pPaCMOMIOXEHHbIX Ha
MWHEP&ASTBbHBIX TPYHTax.

B 3aBucMmoCT OT criocoba 3KCr/lyaTaumy CKBaXWH Ha KyCTe CKBaXKWH pasmeLuaroT
criefiyroLyie TeXHOIOTMYECKME COOPYXEHNS:

a) NpuycTbeBbIE MNOLWAAKA HEQTAHBIX U HArHETaTE bHbIX CKBaXWH;

6) 3aMepHble YCTaHOBKY;
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B) TEXHO/IOTMYECKNE TPYOONpPOBOAbI;

r) 6710kv AN NOAAYN peareHTOB-4e3My/braTtopoB, MHIMOGUTOPOB 1 ap.;

[) rasopacnpegenutesibHble 6510kn (rpebeHkw);

€) NAoWaaKv Mof PEMOHTHbIN arperar;

X) AKOpU A58 KPENSIEHNA OTTSHKEK PEMOHTHOrO arperara;

1) chyHABMEHTbI NOJ, CTaHKV-Kayasku;

K) cTaHumun ynpasneHus SUH n LWLMH;

1) TpaHcdopMaTopHbIe NOACTaHLNY;

M) MNOLLAAKW MOA, MHBEHTAPHbIE NPUEMHbIE MOCTKM;

H) eMKOCTb-COOPHK;

m 610K  3akaykM  BOObl B HarHetatesibHble  CKBaXWHbl U 6/10KM
BoJopacnpeaenuTenbHol rpebeHky [26].

2.2.3 TpaHcnopTupoBKa NPoAYKLNU CKBaXUH

Mocne u3BneYeHWst M3 Naacta U NogbemMa K YCTbi0 CKBaXKMHbI HedhTerasoBoAsiHyo
XUAKOCTb MOABEPratoT O4UNCTKE Ha psife YCTAHOBOK. YCTbe CKBaXWHbI COEAVMHEHO C
yCTaHOBKamMy  MOAFOTOBKM  HequTErasoBOASHOA  CMECM  CUCTEMOW  HeddTENPOBOAOB,
No3BO/IAOLLMX COBMPaTh HedTEra3oBOAAHY0 CMECH A/1 Aa/lbHElLLel 06paboTKu.

Cuctembl cbopa CKBaXKMHHOW MPOAYKUMW BK/OYAOT B Ce6S Cnefyolume 3M1eMeHTbl:
KYCTbl CKBaUKVIH; BbIKMAHbIE NHWK; 3amepHble yCTaHOBKM; Tpy6onposoabl
(BHYTPUNPOMBIC/IOBbIE, MEXMNPOMbIC/IOBbIE, TEXHOMOTMYECKVE); Y3/bl BBOAA peareHTos;
LOXVMHbIE HACOCHble CTaHUuMM [/ TpaHcrnopTa HediTh; YCTaHOBKM MpenBapuTesibHOro
cbpoca nacToBOW BOAbl; KOMMPECCOPHbIE CTaHUUM A1 TpaHcrnopTa rasa; YCTaHOBKU
KOMIM/IEKCHON MOAFOTOBKM HepTM W rasa; HarpeBaTenM [Ans TPaHCMopTa BbICOKOBA3KOM
cpefbl N eMKOCTU A1 XpaHeHus HeddiTv U rasa. B HacTosliee BpeMsi M3BECTHbI Crieaytolme
CUCTEMbI MPOMBIC/IOBOr0 cbopa: camoTeuHast ABYXTPyOHasi, BbICOKOHANOpHas OAHOTPYGHas
1 HarnopHas (pucyHkn 2.9 - 2.11) [27].

KO, COBCTBEHHbIE HY>XKAbI

PucyHok 2.9 - TpyHUMnuanbHas cxema camoTeyvHon ABYXTPYOHOI cucteMbl coopa:
7- cKBaxwuHa; 2 - cenapaTop 1-ii cTyneHn; 3- perynsTop AaBneHus Tuna «ao cebs;
4- rasonpoBsog; 5-cenapaTop 2-ii cTyneHu; 6 - pesepByapbl; 7 - HAcoC;

8 - HetbTenposog; YCI- yyacTKOBbI COOPHbIA NYHKT; LMNC - ueHTpanbHbli
NyHKT cbopa
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PucyHok 2.10 - MpuHupnuanbHas cxeMa BbICOKOHANOPHOM OAHOTPY6HOM cucteMbl cbopa:
1- ckBaxuHbl; 2 - HebTerasonpoeog; 3 - cenapaTop 1-ii cTyneHu;
4 - cenapaTop 2-ii CTyneHu; 5- perynaTop fgasneHusi; 6 - pesepsyapbl

PucyHok 2.11 - TMpuHUMNMaibHasi cxeMa HanopHoW cucTeMbl coopa:
1- cKkBaXuHbI; 2 - cenapaTop 1-i cTyneHu; 3- perynsTop gaBneHns Tuna «4o cebs»;
4 - rasonpoBog; 5- Hacochkl; 6 - HedpTenpoBog; 1- cenapaTop 2-i CTYyNeHu;
8- pesepsyap; AHC - foxnmHas HacocHas CTaHumA

Mpn camoTeuHoli ABYXTPYOHOW cucTeme cbopa NPOAYKUMA CKBEXWH CHavana
pasgensietca npu gasneHun 0,6 MIMa. Bblgenstoowmiica npy 3TOM ras nog, COH6CTBEHHbIM
JaBneHnem TpaHcnopTupyeTcs no KOMMPECCopHoIA cTaHumu nm Ha
rasonepepabdatbiBatolmii 3aBog, (IM3). XXuakas pasa HanpaBiseTcs Ha BTOPYH CTyneHb
cenapauvu.  BblgenuBlwniica 34ecb a3 MCMOMb3yeTCd Ha  COOCTBEHHbIE  HyXabl.
HedbterazoBogsiHass CMecb CaMOTEKOM MOCTyNaeT B pe3epByapbl Yy4acTKOBOro COOPHOro
NyHKTa, OTKyAa NoJaeTcs HacoCoM B pe3epByapbl LEeHTpasibHOro nyHkra céopa (LIMC).

OTNMunTENbHOM OCOBGEHHOCTHH) BbLICOKOHAMOPHOW OAHOTPY6GHOW cucTeMbl c6opa
SIBMIIETCA COBMECTHbIA TPaHCMOPT NPOAYKUMM CKBaXKWH HA pPacCTOsiHUE B  HECKOSbKO
[ecsATKOB KWIOMETPOB 3a CYET BbICOKMX (A0 6...7 MIa) ycTbeBbIX AaBneHWiA. MpumeHeHne
BbICOKOHAMOPHOW OAHOTPYOHON CMCTEMbI NMO3BOMSET 0TKa3aTbCs OT COOPYXEHUS YYaCTKOBbIX
COOpHbIX MyHKTOB U MEPEHECTV onepauuv Mo cenapauum HedpTerasoBoAsHOW cmecu Ha
LUeHTpa/ibHble  COOpHble  MNyHKTHL.  Bnarogaps asToMmy  JocTuraeTcs  MakcMMasibHast
KOHLIEHTpaLUmMA TEXHONOrMYECKOro 060pyoBaHus, YKPYMHEHVWE U LieHTpasm3aumss cOOopHbIX
MyHKTOB,  COKpallaeTcs  MeTa//IoEMKOCTb — HeddTerasocbopHOin  ceTw,  UCKIYaeTcs
HeobX0AMMOCTb CTPOUTENLCTBA HACOCHLIX M KOMMPECCOPHbIX CTaHUMA Ha TeppuTopum
npomMbIca, ob6ecneynBaeTcs BO3MOXHOCTb pPauUMOHasIbHOMO  MCMO/b30BaHUSA  MOMYyTHOro
HeddTSHOro rasa ¢ camoro Havasia pas3paboTky MeCTOPOXAEHWIA.
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HepoctatkoMm cuCTeMbl SBNSETCA TO, YTO M3-3a BbICOKOTO COAEpXaHusa rasa B cMecu
(@o 90 % no ob6bemy) B HeddTerasocObOpHOM TPYOONPOBOAE MMEKT MECTO 3HAYUTESbHble
nynbcauum AaBEHNS Y MAacCOBOro0 Pacxofa XMAKOCTW Y rasa. dT0 HapyLuaeT YCTONYNBOCTb
TPy60ONpoOBOAOB, BbI3bIBAET WX paspyLUeHVe K3-3a GO/bLLOTO YMCNa LMKIO0B HarpyXeHus u
pasrpysku mMetasiia Tpyb, oTpuuaTtesibHoO BNMAET Ha paboTy cenapartopoB W KOHTPOJSIbHO-
M3MepUTENbLHON annapatypbl. BbicOkoHanopHas ogHOTPY6Has cuctema coopa MOXeT ObiTb
NMPUMEHEeHa TOJTbKO Ha MECTOPOXAEHMUSAX C BbICOKUM M1aCTOBbIM AAB/IEHNEM.

HanopHas cucTema cbopa npefycmarpvBaeT  OAHOTPYOHbIA  TpaHcnopT
HehTerasoBoAAHON CMECU Ha Y4aCTKOBble CernapauyiOHHbIE YCTAHOBKM, PacnosfioKEHHbIE Ha
paccTosiHMmM A0 7 KM OT CKB&XWH, M TPaHCMOPT HediTera3oBoAsiIHON CMecn B OAHOa3HOM
coctosiHim go LIMNC Ha pacctosiHue 100 km 1 6onee. Mpoaykums CKBakKMH NofgaeTcs cHavana
Ha MnMowWaaKy OOXMMHON HacocHoi ctaHuum (OHC), rge npv gasnenwn 0,6...0,8 MMa B
cenapatopax 1-/i CTyneHn NpPOUCXOAMT OTAENeHVe 4YacTu rasa, TPaHCMOopPTUPYEeMOro 3aTem
Ha M3 n gpyrum noTpebutensm 6eckoMnpeccopHbIM crnocobom. 3atem HedoTerazoBoasiHas
CMECb C OCTaBLUMMCS PaCTBOPEHHbIM ra3oM LieHTPOGEXHbIMM HacocaMun nepekaumBaeTcs Ha
NIoWaaKy LeHTpaslbHOro MyHkTa cbopa, rge B cenapatopax 2-ii CTYMeHW MNpPOoUCXoauT
OKOHuaTefNlbHOe OTAernieHVe rasa. BblgenmBwwiica 34ecb ras  nocnie  NnoAroToBKu
Komnpeccopamn nogaetca Ha [TI3, a ferasupoBaHHas HedTb CaMOTEKOM (BbiCOTa
YCTaHOBKU cenapaTtopoB 2-i ctynenn 10... 12 M) - B CbIpbEBbIE pe3epByapbl.

BbIGOp KOHKPETHON cucTeMbl cbopa NPOAYKUMU CKBEXWHbI 3aBWCUT OT YCNOBUIA
MECTOPOXAEHNSA 1 MPOU3BOANTCS Ha OCHOBaHUW TEXHWNKO-3KOHOMWUYECKOTO pacyeTa.

Tak Xe B HacTosiLee BpeMs MPUMEHSAIOTCA CUCTEMbI C60pa, /INLLEHHbIE HELOCTATKOB
TpaguLMOHHBIX cUcTeM cbopa (pUcyHok 2.12).

a)

rf_ﬁ%ﬂ"' 1R WM nompesvmam

b

p J S i

PurcyHok 2.12 - Cxembl COBpPEMEHHBIX cUCTeM cbopa
a) C MOAroTOBKOM HE(OTU B ra30HACbILLEHHOM COCTOSIHUM Ha LLEeHTPa/IbHOM COOPHOM MyHKTE
6) C MOAroTOBKOM HEITV B ra30HaChILLEHHOM COCTOSIHMM Ha KOMIM/IEKCHOM CHOpPHOM
NyHKTE
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Cuctema cbopa C NOAroToBKOW HEqITM B rasoHachbILEHHOM cocTosiHuM Ha LIMC
oT/iMyaeTcs (PUCYHOK 2.12, a)) OTAnYaeTcst OT TPAAULMOHHOW HanopHOIA:

- nepep cenapaTtopoM MepBOi CTyMEHW B MOTOK BBOAAT peareHT Oeamysbratop,
paspyLialowpmii BOAOHETAHYI0 3MY/bCUIO (3TO NO3BO/IAET OTAE/MUTb OCHOBHOE KOIMYECTBO
BOAbl OT NpoAayKuun ckBaxkuH Ha JHC);

- Ha LEeHTpaslbHOM COOPHOM MyHKTE YCTAHOBKA KOMMMEKCHON MNOAFOTOBKA HediTn
pacnonoxeHa nepes cenapatopoM BTOPOA CTyMeHW (3TO CBSA3AHO C TeM, 4TO HedhTb,
coAepxallas pacTBOPEHHbIA ra3, MMEEeT MEHbLUY BSI3KOCTb, YTO obGecnedvBaeT 6Gonee
NoJsIHOE OTAENEHNE OT HEee BOAbl).

OCO06EeHHOCTLI0 CUCTEMbI CH60pa C NOATOTOBKOM HEITW B ra3oHaCbILLEHHOM COCTOSIHUM
Ha KCI (pucyHok 2.12, 6)) SIBNSIeTCA TO, YTO YCTaHOBKa KOMIMJIEKCHON MOArOTOBKU HedoTu
Ha3blBaeTCA KOMMIEKCHbIM COOPHBIM MYHKTOM.

B npouecce pa3paboTkm HeTAHbIX M HediTerasoBbiX MECTOPOXAEHWIA CBOWMCTBA
CKB&XVHHOV MPOAYKUMN M3MEHAIOT, NO3TOMy TpebyeTcsi MOCTOSHHOE COBEPLUEHCTBOBaHME
CYLLIECTBYIOLLMX CUCTEM c6Opa M MOArOTOBKYM CKBaXKMHHOW npogykuuu. [lo nocnegHero
BPEMEHU HA MHOTMX MENIKMX MECTOPOXAEHMSAX MpUMEHAack Cxema 0OyCTpoiicTBa C
opraHu3auueli TpaHcnopTa HeddTU N CKUraHus rasa Ha doakene (pUCyHoK 2.13, a), Ho
YXeCcToueHne TpeboBaHWiA K yTuamMzauum rasa obycnaBivMBaeT  HeobxoaMMOCTb
CTPOUTENBLCTBA OTAE/bHBIX [A30MPOBOAOB A0 MYHKTOB €ro ytuamsaumyn. COBpPEMEHHbIE
noaxoAbl K 06yCTPOWCTBY cUCTEMbI COOpa ¥ MOAFOTOBKM MPOAYKLMWU CKBaXWH MpeanonaratoT
OAHOTPYOHY0, repMETU3NPOBaHHYH, «6/I04HO-COTOBYHO» CXeMy cbopa C LEeHTpannsaumeit
npoLiecca noAroToBKM NPOAYKUMM CKBaXWH (PUCYHOK 2.13, 6).

PucyHok 2.13 TpaauumoHHas (a) v npegnaraemas (6) cxembl 06yCTpoOiCTBa MEKOro
MECTOPOXAEHNS:

Al'3Y - aBTOMaTU3MpoBaHHasA rpynnoBas 3amepHas yctaHoska, AHC - goxmmHasa HacocHast
cTaHumst; HCIT - HedpTec60pHbIA nyHKT; MHC (YTICB) -MHOrodasHasi HacocHasi CTaHums
(ycTaHoBKa npeasapuTensHoro cépoca Bogbl); KHC - KycToBas HacocHas CTaHuus;

a) 1- pobbiBarolime CKkBaxXUHbI, 2 - dhaken; 6) 1,2, 3 - coOTBETCTBEHHO AobbiBatoyme,
BO03a60pHbIE W HAarHeTaTe lbHble CKBaXKWHbI

2.2.4 YcTaHOBKa BBOfa peareHta B Tpy60nNpoBoj
YcTaHOBKM [03MpoBaHus peareHToB (Y[P) npefHasHayeHbl Ans [03MPOBaHHOIO

BBOA XWUAKUX [AE€3MY/IbraToOPoB M MHIMGUTOPOB KOPPO3UM B HEOTEA06bLIBAIOLIME CKBAXKWHBI,
a Takke B TpyGONpOBOAbI CUCTEMbl TpaHCmopTa HEeTEerasoBOAAHOW CMecU C LeMblo
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OCYLLUECTB/IEHMS 3alMTbl 060pYyAOBaHMS OT KOPpPOo3uW, OTNoXeHwuid coneil, ACIMO wu ap.
(pucyHok 2.14).

PuvcyHok 2.14 - Mpumep yCTpoACTBa CUCTEMbI BBOAA peareHToB [28]:

1- pboHTaHHasa apMaTypa CKBaXWUHbI; 2 - 3KCNayaTalMoHHasA KOJIOHHA; 3 - UHTepBasl
nepdoopauun; 4 - HaACOCHO-KOMMPECCOPHbIE TPY6bI; 5 - NOrpyxHas HacocHas
yCTaHoBKa; 5.1 - NpueMHble 0TBEPCTMSA HACOCHOW YCTAaHOBKY; 5.2 - NOrpy>HoM
anekTpogsuraTens; YB - ycTpoiicTBo BBOAA; K/1- MeTananyeckuii nosic kpenaeHus
Kkabens; PP - pacnbinuTens peareHTa; [P - xomyT-npoTekTop; 9C - 3feMeHT
coegnHnTeNbHbIA; TH- TpybonpoBog HazemHsbli; TM - TpybonpoBog NOrpy>XHOWA.

OCHOBHbIMN RYHKUMAMK Y/P SBAsOTCSA:

a) 3aKkayka KOHLeHTpaTa XVWMUYECKOro peareHta u3 MOOGWIBHOTO 3anpasBOYHOro
pe3epByapa B eMKOCTb 6/10Ka NoCpeACcTBOM HACOCHOrO arperara;

6) OMOPOXXHEHME EMKOCTEN MPU NOMOLLY BHYTPEHHEN HACOCHOM YCTaHOBKY;

B) 3aKayka XMMMYECKOro peareHTa fo3amu B Tpyb60onpoBoa.

TexHosnornyeckn YP BKIOYAOT HACOCHI-A403aTOPbl, OCYLLECTBALLME HeMNpepbiBHOE
06bEMHOE [03VPOBaHVE XWUAKUX AE€3MyNbraTopoB U UHIMOUTOPOB KOPPO3WW; HACOChI,
OCYLLECTBNAOLME 3ano/IHEHNE TEXHOMOTMYECKNX EMKOCTElM peareHTOM 1 Neprognyveckoe
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nepemMelLnBaHne peareHToB; eMKOCTW, NpefHa3HauyeHHble AN XpaHeHus Wwunn noporpesa
peareHTa.
2.2.5 YcTaHOBKa NyTeBOro nogorpeBa HeTerasoBoAsHOW cMecu

YcTaHOBK/ MyTEeBOTO MogorpeBa HehTerasoBOAAHON CMecu npeaHasHayeHbl Ans
HarpeBa HedTerasoBoAsHON CMEeCcHM pas/IMYHON BSA3KOCTM B TEXHOMOTMYECKUMX CXeMax
MOArOTOBKM Yr/IEBOAOPOAOB Ha MPOMbIC/IAX, a Takke npu ux TpaHcnopte. C uesnbio
obecrneyeHVss TekyyecTn HedTerasoBOASAHOVW CMecK, Npu  OMpefeneHHbIX  YCNOBUAX
HeobXoAMMO NoAorpeBaTth MPOAYKUMIO CKBaXKUH, OT YCTbA CKBaKMH BMOTb Ao LIMC n YIH.
YCTaHOBKM Mogorpesa HeTerasoBoAAHON CMECU OObIYHO YCTaHAaB/MBAIOTCA Ha KyCTOBbIX
nnowgaakax, TpybonpoBogax 1 06bekTax noaroToBku HedoTy.

MpvHUMN  OeicTBuA  neyeid  MoAOrpeBa OCHOBaH Ha  TennoobmeHe  Mexay
TENIOHOCUTENIEM U MPOAYKTOM 3a CYET CxuraHust Tonamea [29]. TexHonornyeckwin npouecc
HarpeBa Hed)TeErasoBOASAHOM CMECH OCYLLECTBSETCS CAeytowmm 06pasoM: HarpeBaeMblit
NPOAYKT MOCTynaeT B MPOAYKTOBbIi 3MEEeBUK MNOAOrpeBartesiss, HarpeBaeTcs  OT
NMPOMEXYTOYHOTO TenJIoHOCUTeNs [0 3a4aHHOW TeMnepaTypbl, MOCc/e 4Yero BbIBOAWTCS U3
nogorpesarens. Temneparypa npoaykTa KOHTPOMMPYeTcs B TPybOMNpoBofe Ha Bbixofe U3
3MeeBMKa JaTyvkaMu, CUrHaslbl C KOTOPbIX MOCTYNaT B KOHTPO/IIEP YNpaB/ieHUs ropesikol
(meHsas pexxum ropenus) [30].

[na nogorpesa NPOAYKUMW CKBEKWH B BbIKUAHBIX JIMHWAX MNPUMEHSIOT YCTbeBble
HarpeBatenm YH-0.2 n MTT-2 (pucyHok 2.15), a Ansa nogorpesa MpPOAYKUUM CKBEXKVH B
HedoTecOOopHbIX KOMeKTopax - nyTeBble HarpeBatenm [MM-0.4; [MM-0.63; MM-1.6 wu
Tpy6onpoBoAHble HarpesaTeny Tvna IT.

PucyHok 2.15- MogorpeBatens HedhTerazoBoasaHom xuakoct tmna MTT-0.2
Moporpesatens HedpTn MTT-0.2 COCTOUT U3 HAK/IOHHOTO LIMIMHAPUYECKOro cocyaa 8 ¢

GaTapeeli  TennoBbiX TPyOOK 5 ~ rasoBbiM  cemnapaTopoMm 6, narpybkamn  BBOAA
HepTerasoBoAsHOW cMecy 7, TOMKW 1 C ra30BOW MHXEKLMOHHON [1BYXCOM/0BOA ropenkoi 2 un
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ZLbIMOBOW TpyOKoW 3 C KOXXYXOM 4 ANS 3awuTbl OGCNyXMBAIOLLErO MepcoHana OT OXOroB.
MocTtynatowan B cocyn nogorpesaTtena HedTerasoBas XUAKOCTb HarpeBaeTCs TENnoBbIMU
Tpybamu 1 BbIXOAUT U3 nogorpesartens. Yactb rasa, BblAENMBLLEroCs U3 HePTErasoBoagaHON
CMEeCH, oYuLLasCh B cenapartope, NOCTynaeT 4epes y3en perynvpoBaHua Ha ropenky. 3a
CYET CKMraHus rasa B TOMKE NPOUCXOAWUT HarpeB TOMOYHBLIX KOHLOB Tennoebix Tpyb. Bo
nsbexaHve samopaxvBaHus TpyO BO BpeMsi BO3MOXHOW OCTaHOBKM MeuM B HUX aobasneHo
HEeKOTOpPOE KONMMYECTBO 3TUNOBOro crnmpTa. YctbeBow Harpesatenb [1TT-0.2 ocHaweH
npubopamMmn KOHTPOMSA U aBTOMAaTUYECKOrO PEryMpOBaHUS.

ABTOMaTU3NPOBaHHbIE BrOYHbIE ra3oBble Nevn ¢ BoAAHbIM TennoHocutenem MNM-1,6 n
MMN-0,63 npegHasHadeHbl ANsS noporpeBa HedTel, HedTSAHbIX 3MYyNbCUMA WU BOAbI, ANA
PasnnyHbIX TEXHONOrMYECKMX HyXa (Tabnuua 2.3).

Tabnuua 2.3 — TexHNn4Yeckne xapakTepucTUKM 6104HbIX ra3oBbIX NeYer

Ne MokasaTtenu nn-o,63 nn-1,6
Mpon3BOANTENBLHOCTL MO XMUAKOCTM NPW Harpese

L Ha 25 °C v obeogHeHHocTn 30 %, T/cyT 1150 2350
Tennonpona3BoaNTENbHOCTL TONOYHOMO

2 ycrpownctea, MBT (['kan/yac) 0,73 (0.69) 1.86(1.6)

3 | DaBnenue B ameeruke, MMMa (krc/cm?) 6,4 (64) 6,4 (64)

4 | Pacxop rasa B HOpMarnbHbIX YCNOBUSIX, M>/yac 75 180

5 | Tonnueo MonyTHeIM HedTAHON ras

Mogorpesatenu TpybonposoaHoro Tuna MT-P/[, npeaHasHayeHHble AnsS nogorpesa
BOAbI, HE(TK, rasa n ux cmecen (Tabnuua 2.4).

Tabnuua 2.4 — TexHnyeckas xapakrepuctuka nogorpesartenen MT-P/[

nT- nT
Ne MokasaTtenn NT-25/100 | NT-16/150 6,4/200 16/100MXK
Tennosas 465 1860 3500 465
1 NPOV3BOANTENBHOCTb,
M/
2 MponyckHasa cnocobHocTb A0 40°C, ThiC. MolcyT:
2.1 Hedtn 0.57 2.30 4.3 0.48
22 Boab! 0.24 0.96 1.8 0.2
23 lasa 490 2000 3600 410

2.2.6 YcraHOBKa Ans NpUroToBrieHUs1 PaCTBOPOB AJ1sl PEMOHTA CKBaXWUH

YcTaHoBKM ANA NPUrOTOBIEHMS PAcTBOPOB Afsl PEMOHTA CKBaXWH MNpefHasHayeHbl
LN HEMpepbIBHOTO (MOTOYHOrO) U MOPLIMOHHOIO MPUrOTOBIEHUS TAMMOHEKHBLIX PacTBOPOB
M3 pasnUyHbIX TUMOB LEMEHTOB T[MAPOCMECUTENSAMM, a Takke ANS NPUroToBrneHns
CYCMeH3nn, Nynbn 1 3MyNbCUIA, NPUMEHSEMBIX MPU LEMEHTUPOBAHUMW, BypEeHUN, OCBOEHUN Y
peMoHTe HedTAHbIX ckBaxWH [31]. YcTaHoBkM BbinonHsawoTcs B 6no4YHOM BUMAE M MOIyT
yCTaHaBnMBaTLCS Ha LWaccy aBToMobuns.
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2.2.7 [JoXUMHaA HaCOCHas CTaHUuA

JoxvmHble HacocHble cTaHumm (JHC) coobwatotr HedpTerasoBogsaHoOM cmecu
JOMONMHUTENbBHBIA Hanop, KoTopei TpebyeTcs Ans obecnevyeHns ux TPaHCMOPTUPOBKU MO
HanpaBneHnt0 K BbICOKOHAMOPHBLIM y4yacTkam 4epes cuctembl cbopa M MOArOTOBKM
HedpTerazosofsHON cmecu. [oXMMHas HacocHas CTaHuMs npepHasHadeHa Ans cbopa
HedTerasoBoAAHON CMECK KYCTOB CKBaXWH, OTAENEHWs rasa oT HedTM W JanbHewuwero
TpaHcrnopTa AerasmpoBaHHON HedTL.

AOHC wvcnonb3ytoTcs ANs Nepekayvkym CKBaXMHHOWM XUAKOCTU OT YCTbS CKB&XKWUHbI A0
YyCTAHOBOK MEPBWYHOM  MOAFOTOBKM HedpTM U 00e3BOXeHHOW, obecconeHHon U
cTabunmnanpoBaHHOM HedTW OT Pe3epByapoB Ha FONIOBHYHO HACOCHYH MNepeKayvBatoLLyto
CTaHLMIO MarmcTpaneHoOro Hedprenpoeoaa.

Mocne noarotoekM Ha HC HedTerasoBoasiHas cMeCb «4OKMMAETCS» Hacocamm W nog
[aBreHNeM TPaHCMOPTMPYETCS Ha LeHTparbHbIA MyHKT MOArOTOBKM W Mepekadkn HedpTn
(LIMMH). Ha LIMMH npuxoaunt HedTeraszosoasaHas cmeck ¢ pasHbix JHC, dakTmnyeckm obpasysa
CMeChb HedpTerasoBoAAHLIX CMECEN, KOTOPYHO Takke HEOOXOAMMO NMOArOTOBUTL (pasra3vpoBaTb
W yAanuTb Bogy) B COOTBETCTBUM C TpeBoBaHMAMU HOPMATUBHBIX JOKYMEHTOB.

[OoXVMMHble HacocHble CTaHUMKU KnaccuuUMpyoT B 3aBUCUMOCTM OT BO3MOXHOCTEN
nponyckaTb Yyepes cebsa pasnunyHbie xugkoctn. CywectsyoT AHC nonHoro uvkna, kotopble
BKtoYaroT B ceba BydhepHyo eMKOCTb, COCTOSALLYIO U3 Y3NOB OTKAYKM HedTerasoBoasHOM
XnakocTu n ee cbopa, HacocHoro 6noka u rpynnbl CBeYen, KoTopble NpeaHasHa4eHb! Ans
aBapuiHoro cbpoca rasa.

TexHonornyecknin kKomnnekc coopyxennn JHC normkeH Bknovarh:

— MepByo CTYMEHb cenapauuu;

— npeaeapuTenbHbIi cOpoc Bogbl (Mpy HEOBXOAUMOCTH);

— HarpeB NPOAYKLUMW CKBEXKUH (Npy HEOBXOAUMOCTH);

— TpaHcnoptuposanne HedpTn Ha LIMC (YIH);

— 6eCcKkOMNPEeCcCOpHbIN TPAHCTOPT HedTSHOrO rasa MepBol CTyNeHW cenapauvm Ha
LNC (YNH), M3 n apyrve obbexTsl;

— TPaHCMopTUpPOBaHWE MpU Hanuuuu npeaBapuTensHoro cbpoca nOAroToBNEHHOM
nnacToson Boabl B cuctemy MMA4;

— yyeT HedTU, ra3a v NOAroTOBIMEHHOW NNAacTOBON BOAbI;

— 3aKauKy XMMUYECKMX peareHToB (MHIMBUTOPOB, peareHToB-4e3MY braTopoB);

— ¢haken Ana aBapuMHOro CXUraHus rasa.

B cocra [OHC moryt BXOAMTb CReayloWume OCHOBHble TEeXHONOrnm4Yeckue wu
BCNOMOraTenbHbIE COOPYKEHMS:

— 6nok npeaBapuTensHoro otéopa rasa;

— 6nok cenapauum HedTw;

— 6nok HacocHow (¢ BydepHO EMKOCTLIO);

— 6nok npeaBapuTeNbHOr0 0Ge3BOXMBaHMS U OUUCTKM NITAaCTOBOW BOAbI;

— 6nok aBapuHbIX EMKOCTEMN;

— 6nok 3amepa HedTY;

— 6nok 3amepa rasa;

— 6nok 3amepa BoAbI;

— Bnok KOMNPEeCcCcopHOW BO3AyXa ANA nuTaHus npudopos KWA;
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— 6ok Harpesa NPOAYKUMM CKBEXMH (MPY HEOOXOAMMOCTH);

— Bnok peareHTHOro XO3fICTBa ANA 3aKauku peareHTa nepeg MepBOM CTyMeHbo
cenapauuv;

— 6ok 3akaykv MHIMBUTOPOB B ra3onpoBoAbl U HePTENPOBOAL|;

— eMKOCTb [peHaXHasi Mof3eMHas.

Bbinyckaetca Tawke koHcTpykums OHC c¢ 6nokom YIMCB. Ha AHC c YIMNCB
oCyLLeCcTBNAETCA cenapaumsa HedTU U NPpeaBapuUTEnbHbLIA COpoC BOAbI.

TexHonormyeckuin komnneke coopyxeHui AHC ¢ YICB, kak npaswno, BKMoYaeT B cebsi:

— MepByto CTYMEeHb cenapauum HedTy;

— npeaBapuTensHbIN COpOC BOAbI;

— HarpeB NPOAYKLMN CKBEXKUH;

— TPaHCNopTMPOBaHWE rasoHachIWeHHoN HedTn Ha LIMC;

— BeckOMMNpPECCOPHbI TPaHCNOPT HedTAHOro rasza Ha YK,

— TpaHcnopTUpoBaHWe NMOoArOTOBMNEHHOW NNacToBoln Boabl B cuctemy MMNA;

— 3akayky XuMpeareHTOB (MHIMBWMTOPOB, peareHToB [e3SMyfbratopoB) Mo
pekoMeHAaLUMAM HayYHO-MCCNEA0BaTENBLCKUX OPraHn3aLniA.

HedrerasosogsHas cmecb, JobbiBaemMas Ha  MECTOPOXAEHWM,  NPOXOAUT
npeaBaputeneHoe obessoxmeanne Ha YICB ¢ AHC. Mocne cenapatopoB oHa NocTyrnaeT B
napannensHo paboTarowme OTCTOMHWUKWA, TAe NPOUCXOAWUT paccrioeHne aMynbcuun. 3arem
YacTu4HO 06e3BoXeHHas HedTb noctynaeT Ha YIMH v LINC ans okoHYaTensHOW NoAroToBKU
HedpT. [loAroToBRneHHasi BOAa HanpPaBnseTCA Ha KyCTOBYH HACOCHYH CTaHuuio, rae
3aKkaunBaeTCs B MIacT ANA NOJASPXKaHUS NNACTOBOro AaBreHus.

2.2.8 Y3nbl yyeta (u3meputernbHble YCTaHOBKW)

Yanebl yyeTa HedpTerasoBogsaHon (YYH) cMecn npegHasHaueHs! NS aBTOMaTtnyeckoro
n3mepeHus maccbl (06bema) HedTerasoBoasHOW CMEecH; OnpeferneHVs ee KayeCTBEHHbIX
XapakTepucTuK (MrOTHOCTb, BRarocoaepXxaHve, AaeneHue, Temneparypa). B YYH moryt
WCMONb30BaTbCA  BUCKO3UMETPLI, MHAWKATOPbl (a3oBOr0  COCTOAHUS, TYpOUHHbBIE W
yNbTPa3ByKOBbIE pacxofoMepbl W maccomepbl. [ebutbl HedTerasoBogsaHoOM CcMmecH
CKB&XWHbl 3aMepsiloTCs AN KOHTPOMNsi 3a pa3paboTkon MecTopoxaeHun. WamepeHue
Ka4eCTBEHHbIX XapaKTEepUCTUK, TaKMUX, KaKk MEXaHUYECKNE NMPUMECH, B NMPOAYKLIMU CKBAXKUHbI
Heob6xoAnMO AN KOHTPONS PEXUMa SKCrnyaTaLum CKBaXKUH U MECTOPOXKAEHUS B LIENOM, YTO
NO3BONSIET NPUHUMATb HY>XHbIE MEPbI MO NIUKBUAALIMU BO3MOXKHBIX OTKIOHEHUN [32].

COop npoaykuMM MPOU3BOASAT OT T[PyMMbl CKBaXWH HA aBTOMAaTU3NPOBaHHbIE
rpynnosbie 3amepHble yctaHoBkM (AI3Y). OT kakpoh CkBaXvHbI MO WHAMBUAYaNbHOMY
Tpybonposoay Ha AI'3Y noctynaet HedTerasosogsiHasi cMecb. Ha AI3Y npounssoaar yuer
TOYHOrO KONMMYECTBa MOCTYNaIOLWEN OT K2KAO0WN CKBaXKMHbI HE(DTErasoBoAsHON CMECU.

Mo HasHaueHuo y3nbl yyema HedTerasoBoAsHoOM cmecn U 0GEe3BOXEHHON,
obecconeHHo u cTabunmMavpoBaHHoW HedTU MOXHO MOApa3fensTb Ha y3en TOBapHOro
yyeTa, onepaTuBHbIE Y3rbl MPOMBICIIOBOrO (LIEXOBOr0) yyeTa, yanbl GpuragHoro yyeta. Ysen
TOBApHOIrO y4yeTa npegHasHadeH Ans nepegaun o6e3BoxeHHOW, 06ecconeHHon wu
crabunuanpoBaHHo HedTn HedTeaoObiBalOWMM 00beANHEHNAM, TPAHCMOPTUPYHOLLIMM
npeanpusaTUaM unu apyrum notpedutenam. OnepaTtBHbIE y3nbl MPOMbLICIIOBOMO (LIEXOBOro)
yueTa rNpuMeHsIIoTCa Ans 3amepa obbema A00biBaeMor HedTerasoBogsHOW CMECcW. Y3nbl
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OpuragHoro yuyeta npepHasHayeHbl ANs yveTa NPOAYKUMU CKBaXUH, OOCRy>XMBaeMbIX
Bpuragow no fobblde HedTerasoBoAsHON cMeck [26].

[lns y3noB TOBapHOro M OMnepaTMBHOIMO y4yeTa, Kak MpaBurio, NMPUMEHSIIOT TYPOUHHbIE
pacxofoMepbl — CHETHMKM XKULKOCTU.

B cocTtaee y3na TOBapHOro yyeTa BXOAAT:

a) pabouve, pesepeHble U KOHTPOMbHbIE M3MEepUTENbHbIE MUHUKM C HeoBXoAUMBIMM
cpeacTBaMn  M3MEPEHMs M BCnomorartenbHbiM - obopynoBaHneM  (PunbTpamu,
CTPYEBLINPAMUTENSAMYM,  MPSMbIMKA ~ ydacTkamMu  TpybonpoBogoB  JO UM nocne
npeobpasoBarenen pacxona, 3anopHo-perynmpyroLLen apMaTypor ¢ yCTPOMCTBOM KOHTPONS
npoTeYeEK);

©) OnoK KOHTPONsS KayecTBa, BKMOYaWMA B cebs  UMPKYNSUMOHHBIN  HAacoC,
aBTOMaTM4YeckMe TMOTOYHbIE aHanuM3aTopbl — BriaromMep, COMeEMEpP, aBTOMAaTUYECKWN
NOTOYHLIN NIOTHOMEP, aBTOMaTUYECKUA NPOOOOTOOPHMK, TEPMOMETP, MaHOMETP;

B) BTOPUYHbIE NpubBopbl 06paboTKK, XpaHEHNs, UHAUKALMX W Nepejaydn pesyneTaTos
N3MepeHus,

r) TpybonopLuHeBasi ycTaHoBKa.

B onepaTtuBHbIN y3en npombICioBoro U GpuragHoro yyeta HedpTerasoBogsHoM cMecu
C TYPOWHHBIMM CHETYMKAMW BXOAST CNEAYHOLME OCHOBHBIE SMEMEHTI:

a) pabovasi N pe3epBHasi U3MEPUTESbHBIE NIMHUM C HEOOXOAUMBLIMK CPEeAcTBaMu
W3MEPEHMsI U BCMOMOraTenbHbIMA  YCTPOUCTBaMU  (PUNbTpaMK, CTPYEBLINPAMUTENSMM,
npsAMbIMK yyacTkamun TpybonpoBoAoOB A0 M nocne npeobpasoBatenen pacxoga, 3anopHo-
PErynMpyroLLEN apMaTypon C yCTPOUCTBOM KOHTPOISA NPOTEYEK);

©) NOTOYHBIM BRAroMep 1 aBToOMaTU4ECKM NPOBOOTOOPHMK (AN onepaTuUBHOrO y3na
BpuragHoro ydeta HedpTerasoBoaAaHON cMecu Braromep He TpebyeTtcs);

B) BTOpUYHbIE Npubopbl 06paboTku, XpaHEeHNs U NHAMKALMW Pe3yNbTaTOB U3MEPEHUS.

2.2.9 TyHKTbI HanuBa HedTerasoBoaAHON XUOKOCTU B aBToO-,
Xerne3HOAOPOXHbIe LUCTEPHbI U TaHKePbl

CnnBo-HanvBHble 3CTakaabl CNONb3YHOTCS ANA 06ecneveHns BbINONHEeHNA onepaumin
No CnMBy W HanveBy HedTerasoBogsaHOA CMECU B >KENe3HOJOPOXHbIe LMCTEPHbI U
obneryeHns goctyna k uuctepHe [33].

Ana nepeBo3kM HedTErasoBOAAHOM CMECUM MWCMOMb3yT 3 OCHOBHBLIX TUMA /A
uncTepH (tTabnuua 2.5).

Tabnvua 2.5 — Xapaktepuctuka >Xene3HOAOPOXHbIX LUMCTEPH MO CAMBHO-HANMBHBLIM
YCTPONCTBaM ANA NePeBO3KM HEPTErasoBoOAAHON XXUAKOCTN [34]

Tun uMcTepHbI
Ne | Onepauns 5 874 15-1443 15-1416
1 Hanve Bepxtuin Yepes ase BepxHun BepxHun
rOprioBMHbI
HwxHui yepes asa H .
TUNOBbIX YHUBEPCAbHbIX VOKHIAM HEPE3 71BA TUNOBLIX .
2 Cnvws yHMBEpCasbHbIX CANBHbIX BepxHuin
CrBHbIX MPUGOpOB npnbopos (FTOCT 9273-70)
(FTOCT 9273-70)
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Ha cerogHa paspaboTaHo 4OCTAaTOYHO MHOMO KOHCTPYKLUMIA Xene3HOAOPOXHbIX acTakas,
B OCHOBY KOTOpPbIX 3a/10KEH MPUHLMN cneupanmn3aumm paboTbl Ha HedoTera3oBoAsSHON CMecn ¢
PasNYHLIMN XapakTepycTUKamMnm Wi NpoBefeHns onpeaerneHHbIX BUA0B onepauuii, Hanpuviep,
Ha/IMBHbIX, C/MBHBIX WM CMIMBOHA/IMBHBIX (KOMOMHMPOBaHHbIX). Ha pucyHkax 2.16 - 2.18 B

KayecTse NPUMEPOB MOKa3aHbl TEXHOOMMYECKMe Cxembl KOMBMHUPOBAHHON (CNMBO-HASIMBHOM)
scrakagpl Tna KM, KC n HT [35].

PuicyHok 2.16 - TMonepeyHblii paspes Xene3HoA0poXHOoi acTakadbl Tuna KC:
1- HanuBHoI1 pykas [ly-100 MM, 2 - 3a4ncTHOM pykas Ay-40 MM, 3 - nepexofHoN Tpar,
4- cTOSK, 5- KONNeKTop, 6 - KONMEKTOpP AN CAMBa HEUCNPABHBIX LUCTEPH,
7 - BO3AYLUHbIA KONNEKTOp, 8- KOHTPrpy3

Ha pucyHke 2.17 nokasaH nonepeyHblit paspe3 KOMOUMHMPOBaHHOW acTakadbl Tvna KM,
npegHasHa4veHHoN Ans cvBa He(ITErasoBOASHOW CMECU Yepe3 HUKHWIA C/IMBHOW pykaB.

PucyHok 2.17 - TMonepeuHblii pa3pes acTakagp! Tnbl KM:
1- nepeHoCHbIN NogorpeBaTe b, 2- KpaH-yKOCMHa, 3 - LWNaHr gns napa, 4 - pykas 4y 150 mm
Ans cnvea, 5- naponpoBog, 6- TpybonpoBog KoHAaeHcaTa, 1- HanmBHOM wniaHr Ay 100Mm
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Ha pucyHke 2.18 npuBeaeH ellle oauH Npumep acTakalbl HaMBa HeddTerasoBo/sHOIM
CMEeCU MOBbILEHHOW BSI3KOCTW. B AaHHOM BapuaHTe KOJIIEKTOP MOAHST C HIDKHEl 4acTu
aCTakafbl HaBEPX - CMEUMA/IbHYI0 HaUIMBHYIO MNJIOWAAKY 3CTakadpl, PacrofiokeHHyl 3a
npefenamMm BEPXHETO )XKENe3HOAOPOXHOTO rabaputa, a Ha/IMBHbIE pyKaBa 3aMeHeHbl Ha
cKnablBaloLmMecs Teneckonmueckue Tpybbl, BbINO/HEHHbIE U3 a/IIOMUHUEBBIX C/IABOB WM
OLMHKOBAHHOW KPOBENbHO CTa/m. HanvBHas niowjaaka acTakafbl BblHECEHA HaBepX
acTakafbl A4/ yA06CTBa NPOBEAEHNsI Ha/MBA U /11 3aMEHbI TSHKESIbIX HA/IMBHBIX PYKaBOB
Ha Nerkve Teneckonuyeckne cknafHble anoMUHMEBbIE TPy6bl. KpoMe Toro, 3ameHa pykaBoB
Ha Teneckonuyeckne TpyGbl clienaHa C Le/blo YMeHbLIEHWS 3arpsi3HEHNS YIIeBOA0poaaMM
KOHCTPYKLWI acTakadbl ¥ 6ETOHHOI N/IOLWAIKM Xene3HOJ0POXHOro TynuKa.

PucyHok 2.18 - 3cTakaga HanmBHasi 4t HedTErasoBOASAHON XMAKOCTU MOBbILLEHHOM
BA3KOCTM Tuna HT:

7- TexHoMornyeckme KonneKTopbl, 2 - NapoBOi KOMNEKTOpP, 3 - ApeHaxHas Tpyba,
4 - naponpoBog, 5- HanueBHas Tpyba, 6- Teneckonuueckas Tpyba, 7- NOBOPOTHbIl
canbHuK, 8- Tpyba Ans cnycka koHAaeHcaTa, 9- KOHAEHCAUVOHHbIV FOpLLOK,

10- napoBble WTYyyepa, 11 - npoTmMBOBEC

[na noaroToBKM UMCTEPH MOL HaMB M PEMOHT MpeAHasHayeHbl MPOMbIBOYHO-
nponapoyHble ctaHumm (MrC).

Ha MMNC npepycmaTtpuBaeTcs NpoBeAEHVE CMeyloLmnX onepauuii: yaaneHne ocrarka
HepTerasoBoAsAHON Ccmecw; nponapka KOT/IOB UWCTEPH C  OAHOBPEMEHHbIM  C/IVIBOM
MeXaHN4eckux MPUMECEN; MPOMbIBKA FOpsSYein BOAOM BHYTPEHHUX CTEHOK KOT/I0B LMCTEpPH;
yfAasieHne MPOMbIBOYHLIX BOA C TMOMOLLLIO BaKyyMHbIX YCTaHOBOK; [Jerasauvsi KOT/I0B
LMCTEPH BEHTWALMOHHOW YCTaHOBKOW; 06E3BOXMBAHME C/UTbIX OCTATKOB MeXaHU4eCcKMX
npyMeceli; o4ncTka CTOYHbIX BoA. [Mponapka npov3BoauTcs mapoM nog AasneHvem 0,5-0,6
MrMa. MpombIBKa KOT/IOB LMCTEPH NPOM3BOAUTCH ropsdei Bogol npu Temnepartype 70 °C -
900 °C un gaBneHnem 12-16 MlMa mexaHuyeckummn npmbopamm MMIY-25.
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Lns NpombIBKM LUMCTEPH WCMOMb3YETCs 3aMKHYTLIN LyKn BogonoTpebneHus. [Mpu
06paboTKe UMCTEPH Ha 3cTakajax MpoMbIBOYHAs Boga BMECTe C HedpTeocTaTkamu
C/MBAETCA Yepe3 HWKHWIA C/AMBHO Npubop B NOTKW. 3 NIOTKOB CMeCb BOAbl C
HedbTeocTaTkaMu MOCTynaeT B pe3epByapbl 4711 06e3BOXMBaHUS. 3aTeM OTCTOsSIHHas Boga
nepekaunBaeTca B HeQTENOBYLWIKY, rAe MNPOMCXOAUT OKOHYaTENbHasi O4nUCTKA BOAbl.
OuniLieHHan BoJa NOBTOPHO MOAAETCA Ha 3cTakafb! 415 NMPOMbIBKU LCTEPH.

Lns HanmBa Hed)TerasoBoAsHOW CMecUM B aBTOUMCTEPHbI MPUMEHSAIOT  CTOSIKU
Pa3fINYHbIX TUMOB.

CTO5IKM ANs Ha/IMBa aBTOUMCTEPH KNaccugmUmMpyHoT:

- MO CMocoBy NOAKUYEHMS K LMCTEPHE (CBEPXY W CHU3Y);

- M0 cnocoby Hanmea (FepMeTU3NPOBAHHbI WM HEFrepPMETU3NPOBAHHbIN);

- Mo CTeMeHy aBTOMaTM3auuMM npouecca HaimBa (aBTOMAaTU3VMPOBaHHblIE WM
HeaBTOMAaTN3MPOBaHHbIE);

- M0 BYAY YNpaB/ieHus (C MEXaHN3MPOBAHHLIM WK PYYHbIM YNPaB/ieHNEM).

MpM repmMeTM3MpPOBaHHOM  Ha/lMBE  TOP/IOBMHA  aBTOUMCTEPH  3aKpbiBaeTcs
cneupasibHOlM KpbILLKO, B KOTOPYHD Bpe3aH naTpyboK, COEAMHEHHbLIA CO LWIaHroMm Ans
0TBOZA MapoBO3A4YLUHOW CMecy NM6G0 B OMOPOXHSEMbIE pe3epByapbl, MO0 Ha YCTaHOBKY
ynaBnvMBaHusa nerkux  dgpakumii  (Y/1d). HerepmeTuanpoBaHHbI Ha/MB  LienecoobpasHo
NPUMEHSATbL NPY OTIPY3KE HU3KONETYUUX YT/IEBOAOPOAOB.

[Ons  npepoTBpalleHuss  MEPEMBOB  aBTOLUMCTEPH  MPUMEHSIIOTCS  CpeacTBa
asTomaTu3aumn. B 3aTOM cnyyae Ha/mBHble CTOSKKM O6GOPYAyHT MO0 AaTymkamn YpPOBHS,
M60 KnanaHamm-gosaropami, No3BOJISOWYMMA NPOU3BOAUTL OTMYCK 33aHHOT0 KOMMYecTa
YINeBoAopoaoB. TMPUMEHSIOTCS HauIMBHbIE YCTPOCTBA OAMHOYHbIE U O6bEAMHEHHbIE B
rpynnbl, C Py4YHbIM U aBTOMATM3MPOBaHHLIM YynpaBfeHWeM. [pynna Ha/MBHbIX YCTPONCTB,
ynpaBnsieMbIX W3 CNeuMasibHOrOo 34aHvsl - OnepaTopHOld, 06pasyeT CTaHUMI0 Ha/mBa.
MpyHUMNasibHasi CXxema Haniea aBTOMOGWU/IbHLIX LWCTEPH MpeAcTaB/ieHa Ha pucyHke 2.19.

13 pe3epByapoB

2 3 4 5

PucyHok 2.19- lNMpumep BepxHero Hanvea yrnesofopoA0B B aBTOLMCTEPHbI:
1- Ha/IMBHOW CTORK; 2 - cyeTuMK; 3 - KnanaH-go3aTop; 4 - cunbTp; 5- Hacoc

51



NTC 28-2017

YrneBopopog, 3abupaeTcsa 13 pe3epByapoB HACOCOM 5, MpokayvBaeTCcs Yepes uibTp
4, knanaH-403aTop 3, CHETUMK 2 1 Yepes3 CTOAK 1 NoCTynaeT B aBTOLMCTEPHY.

Mpn paspaboTke  WenbqOBbIX  MECTOPOXAEHWA  NPOBOAUTCA  MEpeBoO3ka
HeddTErasoBOASHON CMecM Ha OeperoBble COOPYXEHMSl, A€ OHa B [Aa/lbHENLEM
noaBepraeTcs 06e3BOXMBaHWI0, 06€CCONMMBaHMIO U CTabunmusaumun.

Mpon3BoACTBEHHbIE MNATGIOPMbI, C KOTOPbIX OCYLUECTBASETCS OYpPEHWE CKBaXWH W
[Jo6blba HedTerasoBoAAHON CMecH, BO MHOTMX Clydasix He MOryT obecneuuTb LUBapTOBKY
TaHKEpPOB 1 3anosiHeHWe Wux HedTerasoBoAsHOW CMECblo, MO3TOMY OT n1aTgiopm,
YCTaHOB/IEHHbIX B pa3/IMyHbIX MEcTax Ha MECTOPOXAEHWW, MPOKNaAbIBAKTCA NOABOAHbIE
TpybonpoBoAbl K  MOPCKMM  HedpTerasoBbiM  coopyxeHuam  (MHIC)  cneuuanbHo
npegHasHaueHHbIX AN 06CnyXnBaHUs TaHKepoB (pUCYHOK 2.20).

Mnatcopmbl  1-5 pacctaBneHbl Ha MECTOPOXAEHUM C  YYETOM [EeO0sIONMHEeCcKmX
OCOBEHHOCTEN MecTopoxaeHusi. B Touke 6 pasMeLleHO pacnpefenvresisHoe COOpPYXeHMe,
npeaHasHaveHHoe ANA npuema TaHKepPOoB 7 W 3amnofiHeHust 1X HeddTerasoBOAAHON CMECHIO.
Bce nnatdpopmbl coeauHeHsl ¢ MHITC 6 noggogHbivn Tpy6onposogamu 10, obpasys ceTb,
NMO3BO/IAIOLLYI0 HanpaBnsiTb HedITEra3oBOAsAHYH0 CMECb B /060N K3 MyHKTOB, TEM CambiM
obecneunBasi BO3MOXHOCTb MaHEBPUPOBaHUA HeTAHbIMU MOTOKaMKM, WCMO/b3ys eMKOCTU
BPEMEHHOTO WM  [ANTENIbHOTO  XpaHeHust HedoTerasoBogsHoW cmeck.  [MoABOAHbI
Tpybonposog 10 cBA3bIBaeT BClO cuctemy TpybonpoBogoB 10 C  6GeperoBbivMu
HedhTeraszoBbIMM COOPYXXEHUSMMU.

PucyHok 2.20 - Cxema pacrnonioXeHnsi MOPCKUX 1 6EPEroBbIX COOPYXEHWIA Npy paspaboTke
LenboBbIX MECTOPOXAEHNIA
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Ha pucyHke 2.20 nokasaHbl Wb HacocHas CTaHuus 8 W pesepByapHblid napk 9, B
KOTOPbIX XPaHWUTCA pe3epByapHblii 3anac HehTerasoBoAsHOW cMecu. Takum 06pasoMm,
cuctema  nnardopmbl - TpybGOMpoOBOAbl - XpaHWuwa  Mo3BOMsieT  obecneunTb
6ecnepeboliHyio paboTy HediTepacnpefenuTenbHOro MyHkTa 6 no npuemy W 3arpyske
TaHkepos [36].

2.2.10 KomnpeccopHas cTaHuus rasnudTHOM 3KcnyaTauum CKBaXuH

Mpn KomnpeccopHoMm rasmmdyte ras MocTyrnaeT B CKBaXKMHY OT KOMMPECCOPHbIX
CTaHumit. Ana paboTbl ra3nMgITHbIX CKBaOKUH MCMOMb3yeTCs YrNeBOAOPOAHbIA a3, oxaTblii
[0 paBneHus 4-10 Mra. Pabounii areHT nogaeTcs B CKBaXWHY MOA, AABMEHUEM, KOTOpoe
co34aloT Komnpeccopsb! (pUcyHok 2.21). [37]

PrcyHok 2.21 - Cxema 3aMKHYTOro LMK/1a nofjayn paboyero areHta:
1- KomnpeccopHas cTaHuusa; 2 - cTaHuusa noAroToBkKy, 3 - ra3onpoBof BbICOKOro
fasnenus; 4 - rasopacnpefenuTenbHble 6aTapen, 5- CKBaXWHbI; 6 - KOMMIEKCHbIN
COOPHBIV NYHKT; 7 - rasonpoBoj HU3KOrO AaB/eHUs

OT KOMNPECCOPHOI CTaHUMN Yepe3 CTaHLUMI0 NMOArOTOBKM 2 MO ra3onpoBOAY BbICOKOTO
JaBneHus 3 pabounii areHT AoCTaBnsieTCs K rasopacnpegenuTesibHbiv 6atapesm 4 ans
pacnpefeneHus ero no ckBaxkuHam 5. BbIxoAswmii M3 CKBaXWHbl ra3 oOTAensieTcs oT
HedTerasoBoAsIHOM XUAKOCTW, MNOCTyNnaeT Ha KOMMJ/IEKCHbIA COOPHbIA MYHKT 6 © Mo
rasonpoBO/Y HU3KOrO AaB/ieHWs1 7 HanpaB/sSieTCsl Ha KOMMPECCOPHYH CTaHLMIO.

CTeneHb OYMCTKM W MOAFOTOBKM as3a, MOAABAEMOrO Ha KOMMPECCOPHYHO CTaHLWIO,
onpegensieTcsl TEXHUYECKMM TPebGOBaHMAMM Ha Komnpeccopbl. [pumeHeHWe rasa,
cofepxallero cepoBo4opoa 1 Apyrve BpedHble npuMecy, Ans rasnudpta He gonyckaetcs. B
OCHOBHOM MPUMEHSIOTCS 6/104HO-KOMM/IEKTHbIE aBTOMaTM3MpoBaHHble KC.

2.3 NMoprotoBka HeTU, NOMYTHOrO HETAHOIO rasa v BOAbI
Mpoaykumelii HepTSHbIX CKBXKMH HAa HadaslbHOM CTaaumM OCBOEHWSI MECTOPOXAEHUS
SABNSAIOTCA HedoTerazoBoAsAHas XWAKOCTb W MOMYTHLIA HeqITAHON ra3 (HedpTaHol ras). o

Mepe yBe/IMYEHNS CpoKa paspaboTkm MeCTOPOXAeHWS HeddTerasoBoAsiHas XWAKOCTb BCe
6o/blle 06BOAHSETCA MWHEPA/IM30BAHHOW, B OCHOBHOM X/IOPUCTbIMW COMSIMW, BOZOIA.
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Bmecte ¢ HedTErasoBoASHOM XWUAKOCTBIO W3 CKBaXWH Ha MOBEPXHOCTb BbIHOCATCA U
MexaHudeckmne npumecn. Mx konmdecTtso B obLuet Mmacce AoObiBaeMON HedpTerasoBogsHON
XKNAKOCTM HE3HaUUTENBHO — B cpeaHem He bonee 0,1 % macc. B nobbiBaemor npoayKumm
TaKKe COAEPXKATCA W Takne BELLECTBA, Kak HEOopraHnmyeckne conv (Hampumep, Xropun
HaTpud), CEPOBOAOPOA W Apyrve BELecTBa, MPUBOASALLME K KOPPO3MOHHOMY W3HOCY
o6opyfoBaHMA C NocnefyoLWUMM OTpULaTENbHBIMA TEXHOINOMMYECKMMM, SKOHOMUYECKUMA Y
3KOMOrM4ECKUMM MOCNEACTBUAMM.

B cBssn ¢ aTum B npouecce cOopa, TpaHchopTa M MNOATOTOBKM HedTerasoBosaHOM
XUOKOCTM Ha MPOMbICAX MPUMEHSIIOT  TEXHOMOMMW MO CHUXKEHUIO NpuMecei B
HedpTerasoBoAAHON XUAKOCTW. TexHomorum paspaeneHMs MPoAyKUUM HedTAHBIX CKBaKUH
HanpaeneHbl Ha MOMyYeHne COoCcTaBnsaWmx ¢as: 06e3BOXEeHHY0, 00ECCOMNEHHY W
CcTabnnmManpoBaHHyt0 HedTb, MUHEPAanNM30BaHHYKO Body W HedTaHoro rasa. [lpu 3Tom
Kaxaas n3 a3 foImKkHa oTBeYaTh oTpacnesbiM TpeboBaHUAM.

Ob6esBoxeHHan, obecconeHHas W crabunuavpoBaHHas HedTb, MocTaBnsemMas
notpebutento, cornmacHo NOCT P 51858-2002 nogpasgenserca Ha Tpu rpynnbl. MNpu 3TOM B
Ka&X[0M U3 rpynn copepkaHve Boabl He JorpkHO npesbiwatk 0,5 % macc., 0,5 % macc. 1 1,0 %
Macc., cofepkaH/e XMopUCTbIX COrNell He [AOSKHO npeBbiwaTte 100, 300 u 900 mr/om®
COOTBETCTBEHHO, @ MEXaHW4eckMx npumecei AormkHo Obite He Gonee 0,05 % Macc (Tabnuua
2.6).

Tabnuuya 2.6 — MNpynnbl HedoTen

Hopma gns HedhTun
HanmeHoBaHue nokasarens rpynnbli MeTtoabl ucnbiTaHUA
1 2 3
MaccoBas gons Boabl, %, He 05 05 10 Mo FOCT 2477 n 9.5
Gonee ! ’ ' HaCTOALEro cTaHagapTa
MaccoBas koHUeHTpaums
XMOpUCTBIX coneit, Mriam®, He | 100 300 gop |10T0OCT 21534196
HacTosLLEro cTaHaapTa
Oonee
Maccosas gonsa
MexaHu4eckux npumecen, %, 0,05 Mo FOCT 6370
He Gonee
[aeneHue HacbIWEHHbIX Mo FOCT 1756, TOCT P
napos, kla (MM pT. CT.), He 66,7 (500) 52340 1 9.8 HacToqwero
6onee cTaHgapTta
Maccoeas J0ns opraHM4eckmx
XINOpUAOB BO (hpakumu, 10 10 10 Mo FOCT P 52247 vnun
BbIKMMNAloLLEN A0 TEMNepaTypbl npunoxexuto A (6)
204 °C, mnH" (ppm), He Gonee

KoHueHTpauun yrnesoaopoaoB U MEXaHUYECKUX NMPUMECEN B BOAE, YTUNN3VPYEMON B
cucTeMy MnoaaepKaHua NNacToBoro AasneHus, formkHa cootBeTcTBoBathb OCT 39-225-88
«Bopa pna 3aBopgHeHMA HedTAHbIX nnactoB. TpeboBaHUs K KkayecTBy» W APYrUM
HOPMaTMBHbIM AOKYMeHTaM. Ecnv B HedTAHOM rase copepxaHue asota He npe.bllaeT
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60 % 06., TO OH JO/HKEH WCMOMb30BATLCA B TEXHOIOMMYECKMX NpoLieccax wuiv nogseprarTbes
cbopy v nepepaboTke.

O6e3BoXeHHas, obeccosieHHas M CTabunmnsvpoBaHHas HeTb nocne 3aBepLueHus
OKOHYaTe/IbHOTrO KOHTPO/IS NOCTYNaeT B pe3epByapbl HE(PTU 1 3aTeM Ha rOMOBHYI0 HACOCHYHO
CTaHUMI0 MarmcTpanbHOro Hedhtenposoga.

2.3.1 YcTaHOBKa NOATrOTOBKN HedTH

Llenbio  MpOMbICNIOBO  MOAFOTOBKM  HeddTErasoBOAAHON XUAKOCTW SIBNSETCH ee
Jerasaumsi, 006e3BOXMBaHME, 0b6eccomMBaHWe W cTabumsaumsi. [poueccbl  OYUCTKM
HehTerasoBOASAHON XMAKOCTU Ha MPOMbIC/IE OCYLLIECTB/ISETCA Ha YCTaHOBKax MOArOTOBKM
HepTn (YTTH) 1 ycTaHOBKax KOMMIEKCHOM noarotoBkn Hedotn (YKIH).

YcTaHoBka noarotoBkv Hedtn (YMH) npegHasHadeHa Ans npueMa  Npoaykummn
HeITAHbIX CKBaXVH, €e NpeaBapuTesiIbHOro pasaeneHnst Ha HeddTb, MOMyTHbIA HedITAHON ras
1 NJ1acTOBYH BOAY W MOC/eAyHoLeil NoAroToBkM HediTy 0 TOBApHOro kadectsa. Kpowme Toro,
Ha YMH npoucxoauT yyeT 06e3BOXEHHON, 06GECCOMIEHHON W CTabunmM3npoBaHHONK HedTw,
yYeT U1 pauvoHa/lbHOE UCMO/b30BaHMe MOMYTHOTO rasa, OTkavka O0GE3BOXEHHOW,
06ecCconeHHon n CTabuIM3MPOBaHHOA HethTM B TpPybONpOBOA, BroyHble
aBTOMATM3NPOBaHHblE  YCTAHOBKM MO  MOAFOTOBKE  HEITErasoBOASAHON  XXMAOKOCTU
npegHasHayveHbl A1a ahhekTMBHOro Harpesa, 06e3BOXMBaHMSA 1 06eCCONMBaHUS HEQITAHbIX
3MyNbCUIA N NOAFOTOBKMA 06E3BOXEHHOW, 06ECCONEHHON 1 CTabWIM3MPOBaHHOW HediTy.

B coctaB YMNH w™oryT BXoauTb Takve O/10KM, Kak BXOAHOW 610K rpebeHku,
HepTerasoBble cenapaTopbl, MyTeBble MNogorpeBatenn  HedpTerasoBOAsSHOW  cMecw,
HedhTerasoBble cenaparTopbl CO COPOCOM BOAbl, 60K 06E3BOXMBAHUA U 06ECCONMBaHUS
HedbTK, 610K KOHLIEBOI CemnapaLMoHHO YCTaHOBKW, annapartbl NOArOTOBKM M1acTOBO BOAbI,
rasoBble cenapartopbl, 6/10K HACOCHON OTKaYkM HedoTW, 610K HACOCHO OTKaukM NIacToBOM
BOAbl, 6/10K M3MEpPEHMST 1 PEryIMPOBaHUA pacxofa MOoMyTHOro rasa, 6710k KOMMEPYECKOro
(onepatuBHOro) yyeta HedoTh, (pakeflbHble YCTaHOBKM BbICOKOTO WM HM3KOTO [JaBfEHUs,
6ydhepHble EMKOCTU, ApPEHaXKHbIE eMKOCTY, aBapuiiHble pe3epByapbl

MprHUMNManbHas TexHo/Mornyeckass cxema [AobblMM U MOAroTOBKM A00bIBaemoii
npoaykummn ¢ 61okom YMH npuBefeHa Ha pucyHke 2.22 [38].

PucyHok 2.22 - MNpuHUnnuasibHas TEXHOMormyeckas cxema gobbiumn 1 NoaroToBKu
[o6biBaeMoli npogykumn HedpTerazogobbiBaowmm npegnpusatvem (HEAY)
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Mpoaykums po6biBatowein CckBaxuHbl 1 no  MHAMBMAyanbHOMY TpybonpoBody
noctyrnaeT Ha aBTOMATM3UPOBaHHYK TIPYMMoOBYH 3amMepHyt0 YycTaHoBky (Ar3Y) 2. B
NPOAYKUMIO, Kak npasuio, [06aBNSAOT peareHT 3, a ecnvM HediTerasoBogsHas CMecb
BbICOKOBA3KAsA WM TepsieT TeKyyecTb [Mpu CPaBHWTENbHO BbICOKON Temneparype
(comocTaBMMOI C TemnepaTypoli OKpyXalolleid cpefbl), TO ee MofgorpesatoT B neun 4.
3atem OHa HanpaBnseTCs B ra30oXMAKOCTHYIO CenapauyoHHYH YCTaHOBKY NEpPBOA CTyNeHu
Jerasaumm 5 u Ha YCTaHOBKY MOAroToBKM Hetptn (¥YTIH) B cenapauyoHHYlo YCTaHOBKY
BTOPOW cTyneHn 6. Mocne 3T0ro BOAOHedTAHas CMecb MOCTynaeT B Ae3My/bCaLyOHHYIO
yCTaHOBKYy 7, rAe npoucxoaut ob6e3BoxuBaHne W obecconvBaHvWe, a 3areM B
CTabuIM3aLMOHHY0 YCTaHOBKY 8. B TexHonornyeckom 6/10ke 9 onpeaensioT KOSMYecTso U
KauyecTBO 06e3BOXEHHO, 06€CCO/IEHHON 1 CTabnIM3MPOBaHHON HedT Nepes caadveil ee B
pesepByapHblii napk. Ecny no kakuM-imbo npuurHam 06e3BOXeHHasl, 06ecconieHHas u
CcTabunusvpoBaHHaa HeMTb He YA0BNETBOPSET 3afaHHbIM  napamMeTpaMm, TO OHa
aBTOMATMYeCK/ HanpaBnsieTcsi Ha  MNOBTOPHYWD  00paboTKy. BbligenvBwwniica 13
HepTerasoBoAsHOM XMAKOCTM ra3 B ycTtaHoBkax 5 6 u 8 mnocne coOOTBETCTBYHOLLEN
06paboTku nogaetcs Ha  KOMMNPECCOPHYK  CTaHLuo 10 wun panee Ha
rasonepepabarbiBaloLLmii 3aBoA. [peHaxHas Bofa nocne Ae3mybCalNOHHOM yCTaHOBKU 7
nocTynaetr Ha YCTaHOBKY OYMCTKM HeTEeNnpOMbIC/IOBbIX CTOYHbIX Bog 11, rge
noArotasnMBaeTca [/ WCMNOMb30BaHNA €ee B CUCTEME MOoAJAepXaHus M1acToBOro
pasnenns (MM4) » HanpaBnseTca Ha KycToBble HacocHble ctaHumm (KHC) 14, ottyga B
HarHeTaTe/ibHble CKBaXXMHbl MecTopoxaeHns 15. Ha KHC nopaetcsa Takke npecHas Boja C
BOZ03a00pPHbIX YCTPOMCTB 12 Yepe3 OUNCTHbIE COOPYXeHust 13.

MpuHumnuanbHas cxema YKMH ¢ pektudimkaumeli npreBegeHa Ha pyucyHke 2.23.

PucyHok 2.23 - TMpuHUpnuasibHast CXxema yCTaHOBKU KOMI/IEKCHON MOAroTOBKW HedoTU:

1, 9, 11, 12- Hacocbl; 2, 5 - TennoobMeHHUKN; 3 - OTCTOWHUK; 4 - 3NeKTpoaernapaTop;
6 - cTabunm3aunoHHas KoIoHHa; 1- KOHAEeHCaTOop-XONOAUbHUK; 8 - eMKOCTb OPOLUEHUS;
10- neus;
|- HedbTerasosofAaHan XMAKoCcTb; Il - nogorpeTas He(pTerasoBoasHas XXUAKOCTb;

Il - apeHaxHada BoAa; IV - YyacTUYHO 06e3BOXEHHAA HeD TerasoBofAaHas XNAKOCTb;
V- npecHas Bofa; VI- 06e3B0OXeHHas un obecconeHHan Hed)TerasoBogAaHas XuaKocThb;
VII - napbl nerknx yrnesogopofos; VI - HeckoHAeHcuMpoBaBLKnecs napbl; IX - wmpokas
hpakums (ckoHAeHcnpoBaBLLMecs napbl); X - cTabunbHas HedhTb

56



UTC 28-2017

HedprerasosogsiHaa xuakocte u3  pesepsyapoB LIMC Hacocom 1 uyepes
TEeNnoobMeEHHMK 2 NofaeTca B OTCTOMHUK 3 HENPepLIBHOTO AencTeus. 3aeck Gonbluas YacTb
MWHEpanM3oBaHHOW BOAbl OCEAaeT Ha AHO annapata U OTBOAWUTCA ANS AanbHenLen
noaroToBkn ¢ Leneto 3akadkm B nnact (lll). Janee B notok BBOAUTCA npecHas Boga (V),
YTOObl YMEHBLUUTL KOHLIEHTPALMIO COMNEN B OCTaBLUENCH MUHEPANN30BaHHON BoAeE.

B snektpopgervapatope 4 npousBOAWUTCS OKOHYaTenbHoe OTAefieHne BoAbl OT
HedTerasoBoasaHoON cmecn, U obe3BokeHHas HedTerasoBas XUAKOCTb  uepes
TennoobMeHHMK 5 nocTynaet B CTabunnsaumoHHyto KONoHHY 6. 3a cyeT npokadku 13 Husa
KOnoHHbI Yepes nevs 10 HacocoM 11 ee Temnepatypa pgoBogutcs o 240 °C. lNpu atom
nerkve dpakumm HedTU McnapaTea, NOAHUMAKOTCA B BEPXHIOK YacTb KOMOHHbLI U Aanee
MocTynalT B KOHAEHcaTop-xonoawneHuk 7. 3peck nponaH-byTaHoBbieE W NEHTaHOoBblE
dpakuum B OCHOBHOM KOHAEHCUPYIOTCS, 06palys Tak HasbiBaemyto LLMPOKYHO dpakuuio, a
HECKOHEHCUPOBAaBLUMECS KOMMOHEHTbLI OTBOAATCS A1 UCMOMNb30BaHUS B KA4YECTBE TOMNUBA.
LUvpokaa ddpakuma oTkaumsBaeTcss HacocoM 9 Ha (PaKUUOHMPOBaHME, a YaCTUYHO
UCMNONb3yeTCAa AN OPOLUEHMA B KONOHHE 6. CTtabunbHasa HedTb M3 HU3a KOMOHHbLI HACOCOM
12 oTkaumBaeTca B TOBapHble pesepByapbl. Ha 3Tom nyTtu ropsuasi ctabunbHas HedTb
OTAaeT YyacTb CBOEro Tenna HedprerasoBogaHoON CMeCK B TENNOOOMEHHUKax 2, 5.

Takvm obpasom, Ha YKIMH ans o6e3BoXuBaHWA WUCMONb3YIOTCA OAHOBPEMEHHO
NOAOrpeB, OTCTauBaHNE N 3MEKTPUYECKOE BO3AENCTBUE, T. €. COUETaHUe cpaldy HECKOMNbKMX
METO0B.

2.3.2 YcrtaHoBka ctabunusauum Hedptu (YCH)

Crabunusaymein HedTM HasbiBAOT MNpoLECC yaaneHuss u3 06e3BOXKEHHOW U
obecconeHHo HedTN OCTATOYHOTO KONMMUYECTBA YrNEeBOAOPOAHLIX FAa30B U METKUX KUAKUX
dpakumMi nocrne nepBMYHON perasauun. B crabunusupoBaHHOM HedTu copepkaHvie
pacTBOpeHHbIX rasos He npesblwaeT 1 % — 2 %. YrneBogopoAHbIE rasbl HANPaBnATCA Ha
rasonepepabatbiBatoluii  3aBog  (IM3), a  obesBoxeHHas, obecconeHHasi U
cTabununsnpoBaHHas HedTb — Ha HedTenepepabaTbiBatowmin 3asog (HIM3). B ycraHoBke
crabunmsaummn HedTn (pucyHok 2.24) ucxopHas obespokeHHast U obeccorneHHas HedTb
HarpeeaeTcs B TennoobmeHHukax go 200 °C — 250 °C v noctynaeTt B pekTUUKaLMOHHYHO
KonoHHy (paeneHue 0,2 — 0,5 MIa), 13 KOTOPON OTBOAATCS YrNEBOAOPOAHbIE rasbl U Napbl
nerkoro 6eHanHa (ra3oBbli GEH3VH) B KOHAEHCATOP-XONOAMMBbHMK, a 3aTeM MOoCTynawT B
rasocenaparop, OTKyAa HEeCKOHAEHCMpOBaHHble rasdbl HanpasnsawTca Ha [T13, a xugkas
¢hasa 4acTM4HO BO3BpALLAETCS B PEKTUMMKALMOHHYIO KONOHHY A1t OPOLLEHMS.

OcranbHas 4acTb XWAKOW (hasbl MPOXOAWUT TennoobMeHHWK, rae HarpesaeTcs, a
3aTeM MNocTynaeT B PeKTUPMKALMOHHYIO KONMOHHY (AaeneHune 0,8 — 1,2 MH/Ma). M3 KOMnoHHbI
yrneBojopOaHbIE raskl OTBOASITCS B KOHAEHCATOP-XONMOAWIIBHUK W Aanee nocTynawT B
rasocenapatop. M3 rasocenapatopa CBepXy OTBOAWUTCA CYXOW ras, CHU3Y — CXKWKEHHas
nponaH-OyTaHoBas pakums, 4acTb KOTOPOW BO3BPALLAETCA B KOMOHHY ANA OPOLUEHMS,
OCTarnbHOe HanpPaBnAETCA B eMKOCTb. /13 KONMOHH M 4epea TennoobMEHHUKN 1 XONOANMBHUKA
oTOMpatoTCs, COOTBETCTBEHHO, CTabUnNManpoBaHHan HedTbs U BeHanH. [na Gonee nonHoro
oT6opa nerkmx ppakuyuii KONOHHbLI CHU3Y HarpesatoT [39].
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PrcyHoK 2.24 - Cxema yCTaHOBKWM cTabunmusaumm Hedotu:
1,5- TennoobMeHHWKN; 2, 6 - pEKTNNKALNOHHbIE KOMOHHbI;
3,7 - KOHAEHCaTOpbI-X0M04UMBHUKN; 4,8 - rasocenapaTopsl,

9 - nogorpesaTenun

| - ncxopgHan 06e3BoXeHHas n obecconeHHas HedhbTb; Il - cTabunmampoBaHHasa HeTb;
IIl - cTabunbHbI rasosblii 6eH3uH; IV - cyxoii ras; V- CxmkeHHasa nponaH-6yTaHoBas
hpakuus

OcTasibHasA 4yacTb XWAKON hasbl NPoOXoAWUT TEMSIO0GMEHHUK, TAe HarpeBaeTcs, a
3aTemM MocTynaetT B pPeKTUhMKaLMOHHY KOMOHHY (AasneHne 0,8 - 1,2 MH/m3). U3
KOJ/IOHHbI yrnieBoAopoaHble rasbl OTBOAATCA B KOHAEHCaTOop-XOo/no04WMbHUK W Aanee
nocTynatT B rasocenaparop. V3 razocenaparopa CBepXy OTBOAUTCS CYXOil ras, CHu3y -
CXWXEHHan nponaH-6yTaHoBas opakums, 4acTb KOTOPOI BO3BpALLAETCs B KOMOHHY A/1s
OpPOLLEHMS, OCTa/IbHOE HanpaBnsieTcs B EMKOCTb. VI3 KOMOHH 1 yepe3 Ten1006MEeHHNKN
N XONOAUMbHUKN OTOUPAlOTCS, COOTBETCTBEHHO, CTabunnsnpoBaHHas HepTb U GEH3UH.
[Lns 6onee nonHoro otéopa NErkux pakumii KONOoHHbI CHU3Y HarpesatoT [1].

Mpn BbICOKOM COAepXaHUM cepoBofopoAa B HepTM NMPUMEHSIETCA MEeTOA OTAYBKU
cepoBogopoda OT HedTM C MOMOLLb0 MOMYTHOrO rasa. [lpouecc ocywecTBAAT B
pecopbepe 6apboTakHOro Tuna npu nogorpeBe HedpT. KOMMOHEHTHbIM coCTaB rasa,
nogaBaemMoro B KOJIOHHY OTAYBKM, CYLLECTBEHHO BAMSET Ha mpouecc gecopbunm H2S n3
HedpTAAHOro nmotoka. Mpy nogaye OTAYBOYHOrO rasa C GOMbLIMM COAEpPXaHMeM asoTa U
MeTaHa €ero pacxof MuHuManeH. OTgyBka rasoM C MOBbIWEHHbIM COAepXaHueM
nponaHa n 6ytaHa MeHee adhdpekTBHA. CHUXEHME AaB/IEHUSI B KOJIOHHE U yBE/MYeHne
Temnepatypbl HedTU MNoBbIWAT 3PHEKTUBHOCTL YyaaneHus ceposogopoga. OTayBka
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H2S 13 HedTv B feCOpOLMOHHON KOMOHHE OCYLLECTBNSAETCS MPYM UCXOQHOW MacCOBOW
pone H,S B HedTM OGonee 200-250 ppm. OpHako p[NS BHEAPEHWA TEXHOMOTUM
HeobXx0aMMO HanmuyMm cucTemsl rasocbopa w  BO3MOXHOCTM  yTunm3aumm H,S-
copepxawjero rasa (oxuraHme Ha dakene, TpaHCNOPTUPOBKA Ha rasoouvMCTHbIE
COOPYXEeHWS, WUCMONb30BaHWE B KOTESbHbIX MECTHOro 3HadeHus). bonee nogpobHo
MeTOAbl yTunM3auum nonyTHOro rasa npueeaeHsl B cnpasoyHuke HAT UTC 50-2017
«[MepepaboTka npupogHOro wu nonytHoro rasa». OAHUM W3 HeAOCTaTKOB [AHHOrO
cnocoba ssnaeTca 6onbliMe NOTEePU LIEHHBIX HU3KOKUNALWMX GEH3MHOBBIX KOMMNOHEHTOB
N HeobXoAMMOCTb OXNaXAEHUSs HEeMPTAHOW ras Ha KOMMPECCOPHOW CTaHuuu ans
yBenuueHnsa adpdekTUBHOCTU npoLecca. [ns nonHom ouncTkn HedTu OT ceposoaopoaa
3TOT METO4 MOXHO KOMOBMHMPOBaTb C XMMUYECKUA HeuTpanusaumen OCTaTOuHOro
cofepxanns CepoBoaopoaa.

2.3.3 YcrtaHoBKa npeaBapuUTenbHOro cépoca nnacroBoil Boasl (YINCB)

MpeaapuTensHLI COPOC BOAbI ABMSETCS YacTbio obLyero npouecca ob6e3BoXMBaHNA
HedTerasoBoAsHON cMecu. B 3aBUCUMMOCTM OT MecTa OCyLLEeCTBNEHUS MPeABapUTENBHOrO
cBpoca Boabl B TEXHONOMMYECKoW Lieny NOAroTOBKN HedpTerasoBofsiHOM CMECH BbIAENAIOT:

a) nyteso/ cBpoc Ha ycTaHoBkax nytesBoro TpybHoro Bopootaenenus (MTBO),
06e3BOXMBaHME Ha KOTOPbIX NPOUCXOAUT 3a CHET rPaBUTALMOHHBIX CUIT;

6) UeHTpanu3oBaHHbLIN COPOC, KOTOPbLIN  OCYLIECTBMSETCH Ha  ycTaHOBKax
npepeaputensHoro cbpoca eoabl (YMNCB), OTCTOMHMKax M TpexdasHbiX cenapatopax U
npeaLwecTByeT OTAENEHWIO BOAbI HA YCTaHOBKaX NOArOTOBKM HE(ITErasoBoAAHON CMECH.

B HacToswee BpemMs wuMeOTCa ABa TunNa annapaTtos, NPUMEHAEMbIX AN
npeaBaputensHoro cbpoca BOAbl: BepTUKanbHble CTanbHble pesepeyapbl (PBC)
EMKOCTbH oT 1000 fo 20000 M3 ropu3oHTanbHble UMNUHAPUYECKNE EMKOCTU 0ObeMOM
100 u 200 w° BepTukanbHble pesepByapbl cneuuansHo  0GopyaytoTcsa
pacnpegenuTenbHbiMy rpebeHkamMn BBOAA KMAKOCTU, pasmMewaemMbiMi Ha BbicoTe 1,5 M
OT AHMWEA pesepeyapa. Bhuay nop 45 B pasHbie CTOPOHbI WMEIOTCS OTBEpPCTUS.
OMynbcMA 4Yepes OTBEPCTMA HamnpaBnseTcs BHW3, 3aTeM BCMblBaeT B Cnoe BOAbl,
BbICOTa KOTOPOro NojaepxuBaeTca B npegenax 3 — 4 m. BoiBog BOABI OCYLLECTBNAETCA
yepes ruApo3aTeop, MO3BOMAKOWMN aBToMaTUyecku, ©Ge3 cneumanbHbIX CPeacTs
perynmpoBaHus, MNOALEpPXMBATb B pe3epByape MNOCTOSHHbIA YPOBEHb KUAKOCTWU,
HeobxoamMbI AnA BeaeHus npouecca. Boicota rmgposarBopa 06blMHO NpUHUMaeTCs
pasHou 0,9 BbICOTLI pe3epByapa (PUCYHOK 2.25).

TexHonornueckme pesepayapbl paboratoT TpaHautom. COpoc oTaenmBLLENCS BOAbI U
oTb0op 06€e3BOXKEHHON HEDTN OCYLLECTBIAETCH HEMNPEPLIBHO, OAHAKO YPOBEHDb XUAKOCTU NpU
3TOM He U3MEHSIETCSI, HET NOTEPb OT BONbLUMX AbIXaHUA pe3epByapa.

[opunsoHTanbHble UMMMHAPUYECKME eMKOCTU (PUCYHOK 2.26) Taike obopyayorca
pacnpegenutensHo rpebeHkor BBoda kuakocTM. OHU  cHabkeHbl crieyuanbHbIMU
LOPOroCTOALMMN CPEACTBAMU PEryNMPOBaHNA ANS MNOALEP)KaHWUA MOCTOSAHHbLIX YPOBHEN
LPEHaXHOW BOLbI M HE(OTEra30BOASHON XNAKOCTU.
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PucyHok 2.25 - Pe3sepsyap YICB:
1- nogBoaswas Tpyba; 2 - MaTO4YHVK; 3- oTBOAAWAS Tpyba; 4 - rugpo3aTBop

PurcyHoK 2.26 - TexHonornyeckas cxema annapara Ol - 20001 gna npeasaputesisHoOro
paszgeneHust HedTerasoBoii XUAKOCTW 1 NSIaCTOBOW BOABI:

1- naTpy60K BBOAA aMy/ibCuK; 2 - pacnpesenuTesib amysbeun: Tpyb6a 0 700 mm,
64 psiga 0TBEPCTWiA, B pAgy 285 0TBEPCTUIA, NPOAOSbHbIV BbIPe3: LWMPUHA 6 MM,
AnvHa 60 MmM; 3 - Tpy6bl A58 BbiBOAA 006€3BOXEHHOI HEDTN;

4 - BblBOA rasa

Ha npombicnax vawe  pacnpocTpaHeHbl  [Be  KOHCTPYKUMM  YCTaHOBOK
npeaBapuTensHOro cbpoca BoAbl Ha 6a3e GyUTOB:

a) BroyHas aBToMaTu3MpoBaHHas cenapauyoHHas yCcTaHoBKa
npegapuTenbHbiM cbpocom Boabl BAC-1;
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6) BroyHble  aBTOMATU3VPOBAHHbIE YCTAHOBKM [/11  OMEPATUBHOMO  YYeT:

cernapaumy ¥ npeaBapuTensHOr0 06e3BOXVBaHMA HeqITerasoBoAsHOW xugkoctn: YTIC-
2000/6, YIMC-3000/6, Or-200r, ACM-6300/6.

B HacTofllee BpemsA Bce coBpemeHHble YIMCB WMeKT asToMaTu3vMpoBaHHbIE
CUCTeMbl KOHTpONs W ynpasneHus TI, B KOTOPbIX OAHOBPEMEHHO peLleHbl BOMPOChl MO
yTuUAm3aumm niacToBoi BoAbl Y HepTAHOrO rasa (pucyHok 2.27) [40].

Ha BKHC HaUuTn
PucyHok 2.27 - TexHofornyeckas cxema yCcTaHOBKU MpefBapuTeNnibHOro cépoca Bofpl:
M- meTaHonbHuUa; C - ras3osbiil cenapaTop; ®1 - dhaken ANs CKUraHns rasa BbICOKOr 0
faBnenus; ©2 - draken 4N OKMraHmsa rasa HU3Koro gaenenunsi; Yb6C-6300 - ycTaHOBKa
6no4yHan cenapauyunoHHas; 6P-1, BP-2 - 6nokn peareHTHble; CI'B - cenapaTop rasosblii
BepTUKanbHbIl; PBC -pe3epByap BepTuKaibHbIA cTanbHol; YCTH - ycTaHoBKa
cenapauvoHHas TpybHas Hak/loHHasA, OrM-200 - 0T CTOWHUK FOPU30H T asbHbIA;
HYP-5000 - 0TCTONHUK-MYyNbTUIMAPOLMKIOHHbIA; BEH, BEB - 6ydiepHble eMKOCTK
06e3B0OXEHHOW Heh T 1 Bogbl; H1 - HedhTerasoBogaHas XXMaKocThb;
H2 - perasvpoBaHHas BogoHe( TAHasA cmecb; H3 - 06e3BoXeHHaa HeddTb;
Bl - HeouuweHHasa Boga; B2 -ounweHHan Boga; M4 - ra3 HM3Koro gaenexus; I'B- ras
BbICOKOro gasnenus; I T - rasz TonameHbli; BKHC - 6n04Has KycToBasi HacocHas
cTaHuus; LUTMN - ueHTpanbHbii TOBapHbIi Napk; YYI - y3en yyeTa rasa
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2.3.4 lasokomnpeccopHas ctaHuus (F'KC)

lasokomnpeccopHor crtaHuver (FKC) Ha HedTAHOM MECTOPOXAEHUW Ha3biBaeTCA
KOMMSEKC COOpPYXeHWn 1 obopyaoBaHUs ANS MNOBbILLEHWUS [aBNEeHUS CKaTuS MomnyTHOro
HedTAHOro rasa. [a3oBble KOMMNPECCOPbI NPeAHa3Ha4YeHbl ANA AOXKaTUA NONYTHOrO rasa npu
€ro TpaHcnopTUpoBke K MecTy ytunusauuu. MonyTHei HedTaHon ras (MHIM) eeigenseTca
npun fobbive HedTM U COCTOUT U3 YINEBOLOPOAHBIX U HE YTNEBOAOPOAHLIX anemeHToB. U3-3a
BbICOKON TennoTel cropaHusa MHI ero akTMBHO NPUMEHSIOT B APYrMX MPOMBILLIEHHOCTSX,
Takmx, kak XMMU4Yeckas n sHepreTuyeckas, B ka4ecTse TonnmBea.

TexHonornyeckas cxema MKC coOCTOUT M3 YCTaHOBOK OYMCTKM rasa, KOMMPecCopHbIX
LieXOB, VYCTaHOBOK BO3AYLIHOTO oxnaxpeHws rasa. Pabotra obopygosaHus KC
obecrnednMBaeTcss  TexHomorMyeckumu — TpybonpoBogamu C  3arnopHO-perynvpytoLLen
apMaTtypoi,, MaclnocCUCTEMOW, YCTaHOBKaMW MOAFOTOBKM MYyCKOBOrO, TOMMMBHOMO W
MMMYNBCHOrO ra3oB, CUCTEMOW aneKTpocHabxeHws 1 np. [41].

HedtaHon ras noctynaet Ha [KC ¢ pasnuyHbix OOBLEKTOB MECTOPOXAEHUS (C
YCTaQHOBKM MOArOTOBKA HedTW, KOHLEBOW CenapauuoHHOW YCTaHOBKWM, YCTAHOBOK
LeaTaHnsaumMm 1 ctabunusauum KoHaeHcara), nocne cxartma Lo paboyero faBneHus ras
3akadmBaeTcs B TpyOonpoBoa AN TPaHCNOPTUPOBKM 40 MecTa yTunmsauuu [42).

2.3.5 YctaHoBKa noaroToBkKu HedTSHOro rasa

HedTaHon ras, pobbiBaembli U3 HeAp WU BMECTe C HedTerasoBOM KUAKOCTHIO,
MOXET cofepxartb B CBOEM COCTaBe pa3nMYHOE KOMWYECTBO TBEPAbIX 4YacTul (Necok,
okanvHa), KoHAeHcaT TSXKenbIX YrreBofopOAOB, Mapbl BOAbl, BOAY B XWAKOM COCTOSHWW,
yrnekucnoty (COy), ceposogopoa (H2S), a3oT (N2) n renui (He).

MpucyTcTBMe B rase 3aTuUX NpUMECEn NPUBOAMT K HEraTvBHbIM NOCNEACTBUAM MpU
TpaHcnoptmposke MHT™

a) NPUCYTCTBME MEXaHWYECKMX MpUMecer NpusoauT K abpasMBHOMY M3HOCY Tpyo,
apMatypbl W [peTaned KoMrpeccopHoro oGopyAoBaHWUsi, 3aCOPEHUIO  KOHTPOMBHO-
nN3aMepuTenbHbIX NPMBopos;

©) npoucxoguT Kopposust Tpybonpoeofos 1 obpasosBaHWe ruapaToB  M3-3a
npucyTcTBus BoagsHoro napa B MHr

B) CEPOBOAOPOS SBMSAETCS BPEAHOW MPUMECHIO, @ NP KOHTakTe C Bnaron criocobeH
06pas3oBbIBaTL PACTBOPbLI CEPHUCTOM M CEPHOM KMUCMOT, PE3KO YBENUUMBAIOLWMX CKOPOCTb
Koppo3aumn TpyB, apmaTypsl U 060py0BaHuUS;

r) Yrnekvicrbid ra3 BpefeH TeM, YTO CHWKaeT TEnnoTy CropaHus rasa, a Takke
NPVBOAUT K KOPPO3nM 060pyLoBaHNS.

O™ npuunHbl 0BycnaBnvBarOT LIENnecoobpa3HOCTb OTAENEHUs 3TUX MPUMECEN
HEenocpenCcTBEHHO Ha npombicriax. Takum obpas3oM, 3agavyamu MPOMBICITOBOW MOATOTOBKM
rasa sIBMAETCS ero OYMCTKa OT MEXaHWYECKUX MPUMECEN, TSXKENbIX YrNeBoJ0pPOAO0B, NapoB
BOAbI, CEpoBOAOPOAA W yrnekucnoro rasa. nybvHa noaroToBkM HedTAHOro rasa kK
TPAHCMNOPTY OMNPEAENAeTCA YCroBUSIMA NPOLIECCOB KOHAEHCATO- 1 rmapartoobpasoBanus, a
TakkKe HanMYneM KOppPO3NOHHOAKTUBHDBIX MPUMECEN.

TexHonorusi ouncTkn MHIC 3akntovaeTcs B NpefBapUTENbHOM OXNaKAEHUM rasa, npu
3TOM BCE MPMMECK KOHAEHCMPYHOTCA B BalluHAX, LUMKIOHAX, SreKTpodunnbTpax, NeHHbIX v
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npouYnx anmnapaTax. 3areM MPOXOAWUT MPOLIECC OCYLUKW, NPV KOTOPOM Brara normoljaeTcs
TBEPALIMU UMW XUAKMU BELLeCTBaMU.

Camble pacnpocTpaHeHHble meTogkl ounctkm MHIM MoxHO pasgennTs Ha:

a) cenapauvoHHble MEeToAbl — 3TO Camble MPOCTbIE TEXHOMOrUW, MPUMEHSEMbIE
UCKIIOYMTENBHO ANS BbIAENEHNS KOHAeHCaTa Nocne KOMMPUMUPOBAHUS U OXNaXAEHNS rasa;
mMeToAbl MOryT ObITb WUCMOMb30BaHbLI B NOOLIX YCMOBUAX WM OTIIMYAIOTCA HU3KUM YPOBHEM
oTX0f0B; kadyectBO nonydaemoro lMHI, 0COBeHHO npW HU3KNX AaBNEeHWAX, HEBbICOKOE,
YIMEKUCTIbIV a3 U CEPHUCTbIE COEANHEHNS HE YAansatoTCs;

6) rasoguHamuM4eckme MeETOAbl — OCHOBaHbl Ha npoueccax npeobpasoBaHUs
MOTeHLUMansHON 3HEPrMn BbICOKOHAMOPHON rasoBOW CMECK B 3BYKOBblE W CBEPX3BYKOBbIE
TeYeHUs;, ncnone3yemoe ob6OpyaoBaHWE OTMNYAETCH HW3KOW CTOMMOCTBIO M MPOCTOTOW
3KCMMyataumm; Npu HU3KUX AaABMNEHNAX 3M@EKTVBHOCTE METOAOB HEBbLICOKA, CEPHUCTbIE
coegnHerus n CO, Take He yaansaTces;

B) COpPBOLMOHHBIE METOALI — MO3BONSIOT OCYLLECTBNSATL OCYLLKY rasa kak Mo Boge, Tak v
Mo Yrneeoopojam; BO3MOXHO yaaneHne HebonbLUMX KOHLEHTPaLMA CepOBOAOPOAA;

r) rmyMKoneBas OcCyLlka — UCMONb3yeTca B KadecTBe camoro adpdpekTnBHoro cnocoba
yhaneHua Brnarv 13 rasa; gaHHell meTon BocTpeboBaH B KayecTBe AOMONHEHUS K APYrUM
cnocoGam OYMCTKM, MOCKOMBKY yAansieT TONbKO BOAbI, NOTEpM rasa coctaensotT meHee 3 %;

4) obeccepunBanne — HanpasneH Ha ypaneHwe us [NHIT cepHuCTbIX coeanHenun ¢
MOMOLLBI0 PSAa XUMUYECKMX, (PUNYECKUX U (PUBMKO-XUMUYECKUX METOAO0B (Hanpumep,
aMWHOBOM OTMbIBKY, LLEMOYHOM O4YMCTKM, npouecca «CepoKc», KaTanMTU4eCcKOW OYUCTKW
nap.);

e) membpaHHas TEXHOMOrMA — MNPUHUMN OCHOBaH Ha PasnUYHOM CKOPOCTU
MPOXOXAEHWNS OTAENbHLIX 3MEMEHTOB ra3oBOW CMecu uepe3 MemOpaHy; Ha Bbixoge
nosnyyatoTcs ABa NOTOKA, OAVH M3 KOTOPbIX 0D0ralleH NerkonpoHNKaLLMMM KOMIOHEHTaMU,
a Apyron — TpyaHONPOHMKaroLWmmu [43].

2.4 MoppepaHue NNacToBOro AaBrneHUs

Ha cerogHs B HEPTAHON NPOMBILLNEHHOCTM ANSA MOBbILWEHUS HedTeoTAauM NNacTos
WCMONb3YHTCHA MEPONPUATUA No nogaepxaHunio nnacrosoro agasnenus (MMNA). Cucrema Mg
npegcraenseT coboil KOMMMEKC TexHomnorumyeckoro obopynoBaHusi, HeoBXoauMbIA  Ans
MOArOTOBKW, TPaHCMOPTUPOBKM, 3akaukum paboyero areHta B MNact  HePTAHOro
MECTOPOXAEHUS C Uenbl MogdepxaHus nnacToBOro AaBMEHWS W AOCTWDKEHWA
MaKkcUMankeHbIX nokasaTtenen otbopa HeTerasoBon XMLKOCTU U3 MracTa.

OCT 39-225-88 «Bopa ans 3aeogHeHUs HedTsHbIX nnactoB. TpeboBaHus K
Ka4ecTBy» ycTaHaenmeaeT TpeboBaHus K KadecTBy 3akaumaemblx Bog ansa M4 (tabnvuya
2.7).
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Tabmvua 2.7 - [JonycTUmMoe coAepXaHMe MexXaHW4Yeckux npumecein u HepT B
3aKauMBaeMolii B MPOAYKTVBHbIV KOMMEKTOP BOAE C Lefblo NOoAAepXaHus niacToBoro
JaBneHus

Koa NyneHT onycTMMOe cojepxaHue B Mr/n Boge.

MpoHnuaemMocTb ey o fony Aep A
nopucToii cpep OTHOCUTEJIbHOW

KonnekTopa, MkmM2 | Do AMHOBATOCTY MexanestiX HedhTy

pa, KonnekTopa npumeceu

o1 0,1 BKA. - no 3 no 5

cebiwe 0,1 - 0o s JO 10

no 0,35 Bkn oT 6,5 10 2 BKN 0o 15 JO 15

cebiwe 0,35 MeHee 2 no 30 no 30

no 0,6 skn oT 3,5 fo 3,6 BKN no 40 no 40

cebiwe 0,6 MeHee 3,6 no 50 no 50

Cuctema MM, BkoyaeT B cebsa cnepytolime TEXHOMOrMYeckne yanbl (PUCYHOK 2.28):

a) CUCTEMY HarHeTaTe/IbHbIX CKBaXWH;

6) cuctemy Tpy60oNpoBOAOB U pacnpeaenutenibHbix 6110KkoB (BPB);

B) CTaHumm no 3akayke areHta (BKHC), a Tawke ob6opynoBaHuve A/19 MNOATOTOBKM
areHTa [1s 3aKauku B NnacrT;

I cucTema BoA03ab0pHbIX COOPYXEHWIA [44].

PucyHok 2.28 - TMpuHumnuansHasa cxema cuctemsl M4
1- Bofo3abopHOe yCTPONCTBO; 2 - cTaHuun | noabema; 3 - 6ydepHble eMKOCTU 4N
rps3Holi BoApl; 4 - cTaHUMa BOLOMNOArOTOBKM; 5- 6ydhepHble eMKOCTU A1 YACT O BOAbI;
6 - HacocHas cTaHums Il nogbema; 7- KycTOBble HacoCHble cTaHumn (KHC);
8- HarHeTaTe/fbHble CKBaXWHbI; 9 -NOABOAAL NI BOAOBOA;
10 - pasBogAwmii BoA0BOA (BOAOBOS BbICOKOro gaBnexnsa 10 - 20 MMa)
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2.4.1 Cucrema 3aBOgHEHUSA NPOAYKTUBHbIX NNacToB

3aBogHeHMe NpPOAYKTUBHBLIX MACTOB (3KCMMyaTaumMoHHbIX 0ObEeKTOB) NpoBoanTes C
Lienbio NoaaepXaHus NnacToBoro AaBneHns u ocylecTsnerHns aobbiun HedTerasosoaHoON
XUAKOCTU C COXPaHEHNEM 3aiaHHbIX TEMMOB OTOOpa XUAKOCTU U ra3a. B HacToswee Bpems
3aBOfHEHME — 3TO Haubonee WHTEHCUBHBIA W 3KOHOMMYECKN 3EKTUBHBIN CNOco6
BO3[€NCTBMS, NMO3BOMSAOLUA 3HAYUTENBHO YMEHBLLUUTL KONMUYECTBO J06LIBAIOLLMX CKBaXMWH,
YBENMUUNUTb UX AEOUT, CHU3UTL 3aTpaTtbl HA 1 T AobbiIBAaEMON HePTErasoBOAAHOW XUAKOCTU
[45, 48].

PabousM areHTOM pns 3akauvBaHus B HedTAHble MnacTbl SABMAETCA MNoA3eMHas
MUHEpanM3oBaHHasi U Mopckasi BoAa, MPecHas NoBepxHOCTHasi BOAA M CTOYHblE BoAbl. Ha
CerofHs NperMyLLecTBa OTAal0T UCMIONb30BaHMIO MUHEPann3oBaHHOW Bog (Tabnuua 2.8).

Tabnmya 2.8 — T(pevmywlectBa WM HEAOCTATKM  UCMOMb30OBaHWA  MOA3EMHOWN
MUHepanusoBaHHoW Boabl ans MM
Ne JocTouHCTBO Hepocratok

1 HedreBbiMbIBalOWME CBONCTBA.

Yewm BbiLLe TeMMepaTypa 1
MUHepanu3aums 3akadmBaemMon
NOA3EMHOW BOAbI, TEM BbILLIE

Opo3usi aNeMeHTOB NPOTOYHOM YacTU
HacocoB. PacTBOPEHHbIN B NMOA3EMHbIX
BOJax ras NPpUBOAUT K KABUTaLMOHHLIM

CpblBaM HAcOCOB, 3aKaYMBAIOLLVM BOAY

KO3 PULMNEHT BbITECHEHNA HEPTW. B nnacr.

2 | OTcyTcTBME pa3byxaHUA MUHUCTbIX
YyacTuvy nnacTa, T.e. COXpaHeHve
MPOHML@eMocTy nnacra.

CynbaToBOCCTaHaBNMBaloWme
GakTepuu B noa3eMHbIX BOAaX.

B cocTae noa3emHbIX BO4 BXOAUT
3HAYUTENBHOE KOJIMYECTBO
CEepoBOAOPOAA, HANNYME KOTOPOrO
oTp1UaTenbHO CkasbiBaeTcs Ha
noKasarensx HaAeXHOCTN HAaCOCHOTo
o6opyaoBaHna (NpUBOAUT K
WNHTEHCMBHOMY KOPPO3NOHHOMY U3HOCY
3NEeMEHTOB MPOTOYHON YacTu).

MexaHnuyeckux U3HOC HaCOCOB.
Mpw BBLICOKOM COoAEpPKaHUWN B3BELLEHHbIX
BewecCTBs B NOA3EeMHbIX BOAAX.

3 | PecypcocbepexeHue. IkoHOMUSI
NPECHOW BOAbI 03P, PEK, TPYHTOBbLIE U
npecHble BOAbI

B cnyyae 3akayku B Nnact NPUPOAHLIX M CTOYHBIX BOA, OHW MOTYT COAEpXaTb
NPUMECK OPraHWYecKoro M HeopraHMYecKoro NpoucxoxaeHus. B npupogHbix Bogax MoryT
coaepXaTbCa pasnuyHble rasbl, MexaHuveckue npumecu, rugpokens xenesa Il (Fe(OH),) n
rmppokeng xenesa Il (Fe(OH);), a Takke MUKPOOpPraHusmbl, B TOW WM WHOW CTeneHu
BNMSIIOLLME Ha MNpoLEecC 3aBOAHEHUS NnacTtoB. B CTOYHbIX BOAax, KpoMe TOro, MOryT
NPUCYTCTBOBAaTL Kanenbku HedTu, a Takke 6onbLIoe KONMYECTBO conen, goxoasauwee ao 300
r/n.

Takum obpasom, BoAbl, 3akauuMBaemble B MNNACT, AOIMKHbI ObiTb MOAFOTOBIIEHLI C
UCMONb30BaHWEM CREAYIOLMX OrnepaLvii;
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a) OCBETNIEHNA MYTHbIX BOA, KOAry/iMpoBaH1eM;

6) nekapboHn3aumuy;

B) 06e3xene3nmBaHuns;

I VHIMOMPOBaHKSL.

Ha pucyHke 2.29 npepcTaBneHa TMMNoBasi Cxema YCTaHOBKM MOArOTOBKM MPUPOAHBIX
BOA.

PrcyHok 2.29 - Cxema norotoBk/ NPUPOAHbLIX BOA, 418 3aKkayky B MiacT:
1,7,8- Hacoc; 2 - po3upyouiee ycTpPoOACTBO; 3 - CMecuTenb; 4 - OCBET/INTEND;
5-punbTp; 6- pesepsyapsbl;
| - HenoAroToB/EHHbIE NMPUPoAHbIe BoAbl; Il - koarynsaHT; Il - noAroTosneHHan Boja Ha
KyCTOBble HaCcOCHble cTaHuuu; IV - BoAbl 4519 O4NCTKM nnbTpa

Hacoc 1 3abupaeT Bogy M nogaeT ee B cmecuTens 3. o nyTm [03MpOBOYHOE
YCTPOICTBO 2 BBOAMT B Hee KoarynsHT. B cmecuTene 3 KoarynisiHT WHTEHCMBHO
nepemMeLlnBaeTCcsl C BOAONW, Mocne 4yero obpaboTaHHasi Boga NocTynaeT B OCBETNUTENb
4, rpe obpasylTcsa Mo 3afepXuBaroTcs xonbsA. OKOHYaTenbHas oO4ucTKa BOAbl OT
X/I0NbeB OcywecTBnsaeTca B unbTpe 5 OTKyJa OHa CamMOTEKOM HanpasfseTcs B
pe3epByapbl 6. 3areM Hacoc 7 nepekaunMBaeT BOAY Ha KyCTOBble HACOCHble CTaHLuu
(KHC), koTopble 4yepe3 HarHeTaTeslbHble CKBaXWHbl 3akaymBalT ee B nnact. Hacoc 8
CAYXWUT 419 Nepuognyeckoinl oumctkn unbTpa 5 OT B3BELEHHbIX 4YacTuy nyTem
NpPoKayky Yepes Hero YncToli BOApl.

B oT/mMumne OT NpMpoAHbIX, CTOYHbIE BOAbl MOMYT COAEpPXaTb HeddTb, YrNEKUC/bIN ras,
CepoBOLOPO U MUKPOOPraHn3mbl. COOTBETCTBEHHO, VX MOArOTOBKa MpeAycMaTpuBaeT:

a) oTCTavBaHune OT HepTu U rasa;

6) YHUUTOXEHNE MUKPOOPraH3MOB.

[N noAroToBKM CTOYHbIX BOL, Ha NPOMbIC/IAX WCNOMb3YKT CXEeMbl OTKPbITOrO U
3aKpbITOro Tvna (pucyHok 2.30).
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PrncyHok 2.30 - Cxema yCTaHOBKM OYMUCTKM NAACTOBbIX BOJ, OTKPbLITOro Tuna:
1- neckonoeka; 2 - HetpTenosywka; 3, 6, 9, 10- Hacocbl; 4 - NPyA-OTCTOWHUK;
5 - npuemHas kamepa; 1- chunbTp; 8- eMKOCTb YMCTOl BOAbI;
11 - nnoHakonuTenb; | - 3arpsasHeHHasn Boda; Il - mexnpumecy; Il - HedhTb Ha YKIMH;
IV - Boga Ha KHC

CornacHo pucyHky 2.30, oTheneHHas npu MNOAroTOBKe HedTerasoBoil cmecu Boja
cbpacbiBaeTca MO BOAOBOAY B NEeCKONOBKY 1 AnA yaaneHUs MexaHuyeckux npumecen.
[anee Boga, cogepxawas HedTb, nocTynaet B HeddTeNOBYWKY 2, rAe 3@ CYeT HU3KOM
CKOpPOCTU [ABWXEHUSA CMecu Kanefnbkn HedTW ycneBawT BCNAbITb W OTKyga OHa
nepuoanyeckm oTkauymsaetTca Hacocom 3 Ha YKIMH. [anee Boga C OCTaTO4YHbIM
cogepxaHuem HedTn (guameTtp kanenb 70...80 MKM) camMOoTeKkoM nocTynaeT B [ABa
napannienbHO COeAUHEHHbIX NPyAa-0TCTONHMKa 4, B KOTOPbIX CKOPOCTb BOAbl He NMpeBblllaeT
8 MMm/c, B pesynbTaTte 4ero B Hell BCNAblBAalOT MNpakTUY4eCKW BCe OCTaBLUIMECH Kanesbku
HethTn. N3 npyAoB-OTCTOWHMKOB BOAa CaMOTEKOM nocTynaeT B MPUEMHYK kamepy 5, wu3
KoTopoli 3abupaetca Hacocom 6 1 yepe3 nonepemMeHHo paboTawwme GuabTPbl 7 Nnogaetcs
B €MKOCTb 4YMCTON BoAbl 8. 3aTem 3Ta Boga Hacocom 9 oTkaumBaeTtcsa Ha KHC. Mo mepe
3arpsA3HeHns uUNbTPbl OTKAKYAKT U CTaBAT Ha MNPOMbIBKY 4YMCTOM BOAON M3 eMKOCTM 8 ¢
nomowbto Hacoca 10. 3arpsA3HeHHY0 nocse NPOMbIBKM BOAY cbpachiBalT B UOHaKONUTe b
11

OTKpbITafd cxema BOAOMNOATOTOBKM MO3BONSAET oOuyuwaTtb MNJacToBble U JINBHEBbIE
CTOYHbIE BOAbI B O4HOM MNOTOKE, HE3aBUCMMO OT COCTaBa, AaB/ieHWS U ra3oHacblWEeHHOCTH
BOAbl, & TakKXe COBMECTHO 3akauyMBaTb WX B HarHetaTeflbHble CKBaXWHbl. PekomeHpyeTcs
ONA NoAroTOBKW MacTOBbIX BOA € 60nbwuM coaepxaHuem H2S n CO02, gns O4YnCTKM BOAbI
OT Kanenek HeTU N MexaHN4Yecknx npumMmeceil.

HepocTaTku:

a) Ha/nuune naowanen ncnapeHus;

6) 60nbwMe kanuTanosaTpaTbl Ha COOpPYXeHue HedTenoByWeEK W NpyaoBs-
OTCTOHUNKOB;

B) KOHTAKT C KUC/IOPOAOM BO3A4yXa yBeNu4ynBaeT KOPPO3UOHHY aKTUBHOCTb BOAbI.

Ha pucyHke 2.31 nokasaHa Cxema YCTaHOBKM OYUCTKA MJ1ACTOBbIX CTOYHbLIX BOJ,
3akpblToro tuna. OTAeneHHas OT HedTerasoBOW XWAKOCTM B OTCTOWHUKE NpeABapuUTesIbHOro

67



NTC 28-2017

cbpoca Bofa no nuMHMKM cbpoca 1 HanpaBnseTca B pe3epByap-OTCTOMHMK 2, a 4YacTUYHO
06e3BOXeHHas HeddTb (A0 5 %), npoiigs YMH, nocTtynaeTt B TEN/IOM301MPOBaHHbIE OTCTOMHUKN
3.

Mpouecc oTpeneHns BOAbl B HUX yckopseTcs, 6narogaps npousseneHHomy B YIH
HarpeBy u Bsoay [AB. OTaeneHHaa ropdyas Boga nocTynaeT Ha npuem Hacoca 4 M cHoBa
nofaeTcsi B OTCTOWHMK npegBapuTenbHoOro céopoca YMH, 4To NO3BOMSAET YMEHbLWMNTL Pacxof
Aeamynbratopa uW TemnepaTypy HarpeBa aMmynbcuu. W3 pesepByapa-oTCTOMHMKA 2
nnactosas Boja 3abupaertca Hacocom 5 n nogaetca Ha KHC.

PucyHok 2.31 - CxemMa ycTaHOBKM OYUCTKM NAACTOBbIX CTOYHbIX BOA 3aKpbITOro Tuna:
1- nnHnsa cbpoca BoAbl N3 OTCTOIHUKA; 2 - pe3epByap-0TCTOMHUK;
3 - Tennon30NnpoBaHHbIN 0OTCTOMHUK; 4, 5 - Hacochl; | - HedbTerasoBas XuakocTh;
Il - o6e3BoxeHHasA HedpTb; Il - ropsyas Boga c NAB;
IV - nogroTosneHHasa Boga Ha KHC

Mcnonb3oBaHne 3aKpbiTOW CMCTEMbI NOATOTOBKM BOAbl NO3BOJAET:

a) NOBbICUTb MHTEHCUBHOCTb MNpouecca NOArOTOBKW BOAbl C NPUMEHEHMEM OTCTOA M
hnnbTpOBaHUA Mof AaB/ieHUEM;

6) CyWwecTBEHHO CHU3WTb arpeccuBHOCTb CTOYHOIM BOAbI MYyTEM WCKAKYEHUs ee
KOHTaKTa C KNC/0pOAO0M BO34yXa;

B) McCNo/nb3oBaTb OCTATOYHOE [aBfieHue, cyllecTBylllee B CUCTeMe MNOATOTOBKM
HedTH.

2.4.2 KycToBasi HacocHasa cTaHUMA ONA 3aKayky BOAbl B nnaacTt

KycToBas HacocHas cTaHUuuWs npejHa3HayeHa AN 3aKaykym BOAbl M3 MOBEPXHOCTHbIX,
NoA3eMHbIX WUCTOYHUKOB WAW MPOMBIC/IOBbIX OYULLEHHbIX CTOYHbIX BOJ B HarHeTaTe/lbHble
CKBaXWHbl ANS NOoAAepXaHus [aBneHns B pa3pabaTbiBaeMOM MNPOAYKTMBHOM TFOpPU3OHTE
HEe(TAHOIT0O MECTOPOXAEHUS.

HacocHble BbIMOMHAKT (MYHKLWIO MOBbIWEHUA AaBMEeHWA TEXHONOrM4yeckoi BOAbl A0
ypOBHA, ob6ecneunBallLlero HarHeTaHne BOAbl B CKBaXWHbl CUCTeMbl nogaepxaHus
nnacToBOro faBneHus (3aBOAHEHUA). IHepro6s0KM cnayxaT [Ana  aBTOMaTUYecKoro
ynpaB/leHWs1 HACOCHbIMMW arperataMmu, KOHTPONA NapamMeTpOB M CUTHaNM3auuum COCTOSIHUS
TexHonornyeckoro o6opyAoBaHMsl, aBTOMaTMYECKOro OTK/IYEHWS HAacOCHOro arperata u
BK/IKOYEHNA pe3epBHOro [47].
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[ns 3akaykm BOAbl MCMO/MBb3YHOTCA HACOCHbIE CTaHUMM W YCTaHOBKM, Gasumpytolumecs
KaK Ha LeHTPOGEXHBIX, TaK 1 Ha NAYHXEPHbIX HACOCHbLIX arperatax (pucyHok 2.32) [48].

PricyHok 2.32 - YcTaHOBKa NOrpy>XXHOro LEHTPOGEXHOI0 3M1eKTpoHacoca:

a- [na nojayv NNacToBbIX BOA: 1- MOrpyxHoW anekTpoasuraTesib; 2 - NOrpy>XHow
Hacoc; 3 - 060pyA0oBaHNe YCTbs CKBaXMUHbI; 4 - CUIOBOI Kabenb; 5- KoMniekcHoe
obopypoBaHue; 6 - TpaHcopmaTop;

6 - AnA 3akadvku Boapl: 1- wypdp; 2 - pasBogAwunii BOLOBOA; 3 - 3/1€KTPOHACOCHbIN
Norpy>XHow annapaT; 4 - KOHTPO/IbHO-U3MepUT e bHble NPUbopbI; 5 - HarHeTaTeNbHbIl
BOAOBOA; 6 - KOMMJ/IEKCHOE YCTPOICTBO; 7 - TpaHcdopMaTop

K HacoCHbIM CTaHUMAM, Ha3blBaeMbIM KyCTOBbIMU HACOCHbIMU cTaHumsaMn (KHC),
NOAK/TIOYAETCA [0 HECKO/bKNX AECATKOB HarHetaresibHbIX CKBaWH. Havbosbllee passutve
MOSyYNnI  KyCTOBble HACOCHble CTaHUyM G6I04HOr0 MCNoMHeHus. BbigenstoTca 6/104Hble
KyCTOBble HacocHble ctaHuyu (BKHC) Ha 6a3e LeHTpobexHbix HacocoB (LIHC): nogaua ot 25
fo 500 m3yac n Hanopom o 2100 m. Mpumep cxembl BKHC ¢ LHC npepctasneH Ha
pycyHke 2.33.
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BnoyHast KycTtoBasi HaCOCHasi CTaHLWsA COCTOUT M3 B/I0KOB: cenapaunoHHO-0yhepHOro
I, HacocoB I, ynpaeneHusi anekTpogsuratensmu lll, pacnpenenuTenbHbiX ycTpoiicTs IV,
pacnpegenutensHoii rpebeHkn V. CenapauyoHHo-6ydepHbii 670K COCTOUT K3 ABYX
ropu3oHTa/IbHbIX eMkocTeld 1 no 50 M3 M npegHa3HayeH A1 cenapauun CoaepXallmxcs B
BOZEe ra3oB (MeTaHa), a Tawke AN OTCTaMBaHusi BOAbl W YAANEHUSI MEXaHWYeCcKUX
npumeceld, Ans Cco3haHua TUApaBIMYeckoro Gydpepa, O6GecrnevVBatoWEero HopMaslbHYyo
paboTy HacocoB. Bblgensiowmiics u3 BoAbl NMpU OTCTOE a3 Ckuraetcs B cBeye. HacocHble
6/10KM NpefHa3HayeHbl A1 3aKayky BOAbl B HarHetaTeslbHble CKBaKMHbI. HacocHble 6/10ku
COCTOSIT U3 LEEHTPOOBEXKHBIX HACOCOB 2 C CMHXPOHHbIMK ABuratensamu 3. HacocHble 6/10ku
NOMELLAIOTCS B YTEN/IEHHOE MOMELLEHVE.

2.4.3 BopopacnpegenutenbHaa cTaHuua

BogopacnpegenutenbHas  CTaHuMss  npefjHasHaveHa 41 pacnpejenieHns U
M3MEpEHMS]  PacxofHbIX NapamMeTpoB 3akayuMBaemMoli B  HarHeTaTeslbHble  CKBaKWHBbI
TEXHOMOrn4eckon Bofbl. BNOK pasmellaeTcs Ha OTAENbHbIX MOLWA@AKax WM MoLaakax
KYCTOBbIX HACOCHbIX CTaHUWA CUCTEMbl MOALEPXKAHWS M1acTOBOrO [JaBMEHWS WM Ha
TEPPUTOPUUN KyCTa CKBaXKWH [49].

Pabota BogopacnpefenMTenbHOW CTaHuMM COCTOMT B Criefytollem: Boja U3
MarMcTpasibHoro BOAOBOAA MOCTynaeT B KOJJIEKTOP W Jasiee 4vepe3 OTKPbITble 3aABMKKM
pacnpefensieTcs Mo BbIXOAHbIM TPybOMpoBOAAM, MNOACOEAVHEHHbIM K HarHeTaTesbHbIM
ckBakMHam. O6BbEM U1 JaBfieHne BOAbl KOHTPO/IMPYIOTCA C NOMOLLBIO JATYMKOB Y BTOPUYHbIX
npeo6pasosareneli [50].

2.4.4 YCTaHOBK/ ANS NPUTOTOBNEHUS U 03MPOBAHUS peareHToB

Mp paspaboTke MNPOAYKTVBHBLIX HEITSHbIX W a3oBblX MECTOPOXAEHUA Ha
HepTeoTAauy CyLECTBEHHbIM 00pa3oM BAWSET KAuecTBO MO/MlydaeMblXx B niacte
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TEXHONOMMYECKUX PacTBOPOB. YCTaHOBKa ANsl MPUrOTOBMEHWS U [O3WPOBAHUA pPeareHToB
npegHasHadeHa Ans paboT No MOBLIWEHUO HedTeoTAauM MnacToB pPerynMpoBaHneM
ko3 drLmeHTa oxsara NNacToB C HA3KOW NPOHNLIREMOCTLIO NPU NOAAEPXaHUM NNacToBoro
AaBNeHNs U MMAPOANMHaMUYECKMX MEeToAOB A00biMM HedpTn. OBGblyHas ycrtaHoBka AnNs
NPUrOTOBNEHNS U 3aKaYKN TEXHOOMMYECKUX PACTBOPOB COAEPXKUT EMKOCTU AN XpaHeHWs n
NnepeBoO3KN peareHToB, MHEBMOTPAHCMOPTEP QANsl 3arpy3kM B TEPMETUYHYIO EMKOCTb
peareHTOB ANA NEpPeMelIMBaHUS W PacTBOPEHWUs, HarHeTaTenbHyl IMHAIO CUCTEMBbI
nogaepXxaHua nnactoBoro AaBfeHUd, NAYHXEPHbIA HacoC ANA 3akadkm B CkBaxuHy [51].
OpHako M3BECTHbl YCTaHOBKW, B COCTaB KOTOPbIX BXOAAT Tak xe OyHkepa Ao3aTopos
peareHTOB (Monuakpunamuaa u Ap.), A03MPOBOYHbIE HAcoChbl ANSA PacTBOPOB peareHToB C
JaTunKkaMmn BEPXHEro YPOBHS 3anOfIHEHUS, pacxoaoMepsl, anektpooborpesarenu. Tawkke Ha
yCTaHOBKax NPOU3BOAUTCS CMELLIEHME ChiMy4nx U XULKUX MaTepuanos [52].

TexHomornyeckne napameTpbl N 3KONOTMYECKNe BO3AENCTBUS YCTAHOBKM 3aBUCAT OT
TMNa wucnonb3yembix peareHToB. Bce MHoroobpasve peareHTOB, WCMOMb3yeMbiX Ha
mecTopoxaenmsx HedTn B cucteme MMM, MOXHO pasgenutb Ha:

a) Bodnsbie pacmeopsi [TAB. 3aBofHeHWe BOAHBIMU PacTBOPamMm NOBEPXHOCTHO-
akTneHbIX BewecTB ([MAB) HanpaBneHO Ha CHWXKEHWEe MNOBEPXHOCTHOrO HaTSKEeHWsa Ha
rpaHvue «HedTb — BOAA», YBENUYEHUE MOABWMXHOCTM HedTErasoBoOW CMECU U ynydlleHne
BbITECHEHMS €€ BOAOW. 3a CYeT ynyyleHus CMauMBaeMoCTW nopoAbl BOAOW OHa
BMNUTBIBAETCA B MOPLI, 3aHATbIE HEMTBIO, PaBHOMEPHEE [ABWXETCA MO Nnacty u nydwe
BbITECHAET HEMTb.

6) Monumepnbi. MNonvvepHoe 3aBOfHEHWE 3akniyaeTcs B TOM, YTO B BoOAe
pacTBOPSETCA BbICOKOMONEKYNSPHLIM XUMUYECKUA peareHT — nonvMep (nonuaxkpunamug),
obnaparowuii cnocoBHOCTLIO Aaxe MPWU ManblX KOHLEHTpauusxX CyLLeCTBEHHO MOBbILLATHL
BA3KOCTb BOAbl, CHWXaTb ee MOABWKHOCTb M 3a CYET 3STOro NoBbiaTb OXBaT MNNacToB
3aBogHeHWeM. [lonvmepHble pacTBopbl, obnagas nNOBBLILEHHOW BA3KOCTbIO, yulle
BbITECHAIOT HE TOMbKO HedTb, HO W CBA3AHHYIO MNAcToBYHO BOAY M3 MOPUCTOW Cpefbl.
MoaToMy OHM BCTYyMawT BO B3aNMOAEWCTBME CO CKEneToM MOpPUCTON cpeAbl, TO eCTb
MOPOZOMA U LIEMEHTMPYHOLLMM BELLECTBOM. JTO Bbi3blBaeT afacopbumio MOnekyn nonMmepos,
KOTOpbIE BbINaJAKT M3 pacTBOpa Ha NOBEPXHOCTb NOPUCTON CPeAbl U NEPEKPLIBAIOT KaHambl
UK yXyawWwawT ounbTpaumio B HUX Boabl. [onvMeEpHbIN pacTBOp NpeanoyvTUTENsHO
MocTynaeT B BbICOKOMPOHULIAEMbBIE CMOM, W 3a CHYET 3TUX ABYX 3(PeKToB — MOBbILLEHWA
BA3KOCTU pacTBopa W CHWKEHUS NPOBOAMMOCTM Cpeabl — MPOUCXOAUT CYLLECTBEHHOE
YMEHbLUEHNE AUHaMWUYECKON HEOAHOPOAHOCTW MOTOKOB J>KMAKOCTU W, Kak cneacTeue,
MOBbILLEHWE OXBaTa NiacToB 3aBOAHEHNEM.

B) LenoyHbie pacmeopsi. MeToa LWENOYHOro 3aBOAHEHUST HEPTSAHbIX NNacToB
OCHOBaH Ha B3aUMOAEWCTBUM LUENOoYeN C NnacToBbiMu HedThiO M nopopown. MNpu koHTakTe
Wwenoum ¢ HedTbK MPOUCXOAUT €€ B3aUMOAEWUCTBME C OPraHWYECKMMWM KuCroTamu, B
peaynbTaTe Yero o6pasytoTcs NOBEPXHOCTHO-aKTVBHbIE BELLECTBA, CHDKaroLWme MexdgasHoe
HaTskeHne Ha rpaHuue pasgena das «HedTb — pacTBOp LENoYM» U yBenuMuusarolme
cMauynBaemMocTb nopoabl Boaol. MprMeHeHWe pacTBOpPOB LLENOYen — OAMH M3 CaMblX
3(PPEKTUBHBIX CrOCOBGOB YMEHBILEHWA KOHTAKTHOTO yrna CMadvMBaHWA NopoAbl BOAOW, TO
eCTb rMapodunusaLum MnopucTon cpefbl, YTO MPUBOAUT K MOBbLIWEHWIO KoaduumeHTa
BbITECHEHMA HEe TN BOAON.
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r) KomMnosuyuu xumu4eckux peazeHmoe (B TOM YnCre MALENNSpHbIe pacTBopbI).
MexaHnam BbITECHEHUS HEPTU MULENNSAPHBIMA pacTBOpamMn OMNpPeaenseTca ux uamko-
XUMUYECKMMM CBOMCTBaMU. B cuny Toro, 4to mexdasHoe HaTsXeHWe mMexay pacTBopoM U
NNacToBbIMM XUAKOCTAMM (HEPTBIO M BOLOW) OYEHb HU3KOE, PacTBOP, YCTPaHss AencTeve
KanunnspHbIX CWM, BbITECHAST HedpTs W Bogy. [lpm pacCcesHHOW  OCTaTO4HOW
HedTEeHaCbILWEHHOCTU 3aBOLHEHHOW MOPWUCTOM cpefbl nepes  (OPOHTOM  BbITECHEHUS
MULENNAPHBIM PacTBOPOM pPa3po3HEHHbIE NoBynbl HEPTU CNUBAKOTCA B HEMPEPbLIBHYHO
hasy, HakannMeaeTcs Ban HePTN — 30HA MOBbLILEHHON HEPTEHACHLILLEHHOCT, a 3a HEW —
30Ha MOBLILEHHOW BOAOHACLILWEHHOCTU. HedTaHoW Ban BbITecHSeT (CobupaeT) TOnbko
HedTb, Nponyckas Yepe3 cebs Boay. B 3oHe HedbTsHOro Bana ckopocTb dunbTpaumum HepTn
fonblle cKOpoCcTM unbTpaumm BOAbl. MuLennsapHbIi pacTBop, Cneayowmi 3a BOASHbIM
BanoM, YBIeKaeT OTCTaBLUYH OT HedTSHOro Bana HedTb M BbITECHSIET BOAY C MOJNHOTOW,
3aBMCALLEN OT MEX(Aa3HOrO HaTSXXEHWS HA KOHTaKTe ¢ BOAOW. Takol MexaHW3M MpoLeccoB
hUNbLTPaUMM KUAKOCTM HabnogaeTcs BO BPEMSI BbITECHEHUS OCTAaTOYHOW (HEMOABWKHOM)
HedTW 13 3aBOLHEHHON OQHOPOLHOW NOPUCTON cpeabl [53].

2.45 Cucrema 3akauyku B NMPOAYKTUBHLIA MNacT rasa BbICOKOTO AaBreHusi U
yrneBoAopoAHbLIX pacTBoOpUTENeN

MomMnMO 3aBOLHEHMSA, NNACTOBOE AABIEHME MOXHO MOAAEPXKMUBATL NYyTEM 3aKayuku B
nnact yrneBoAopOAHbIX ra3oB. MoXHO 3akauMBatb rasbl Nof BbICOKUM [aBMEHUEM, rasbl,
oboralleHHble 6onee TsHKenbiMU YrneBoAOPOAaMM UMW 3aKauvBaTh ra3 BbICOKOro AaBneHns
C NpefBapuTernbHbIM HarHETaHWEM B NNACT CKWKEHHOTO rasa.

Mpn HarHeTaHUM B NNACT «CyXOro» rasa NpoucxoanT crneaytollee: 3akauMBaembli ras,
nonagas B MnacT, HacblwaeTcs yrnesogopogamn, ataHoM (CoHs) u rekcaHom (CeHis4). B
pesynbTate POHT rasa Bce Oonbwe W Gonble oforawaeTca nNPOMEXYTOUHbIMA
KOMMOHEHTaMn HedTW, N B3aMMOPaCTBOPUMOCTb rasa n HedTH yBenuuuBaeTcs. TedyeHue
Takoro dronaa npubnmkaetca K TedeHuo ogHodasHoro dnonaa, KOTopbIn ABMKETCS MO
nopoBoMy NpocTpaHcTBy BbicTpee. YTobbl co3paBaTh NpW 3akadke Cyxoro rasa 30Hy MOJSIHOW
B3aUMHOWN pacTBOPUMOCTM HedTK 1 rasa, Hago noaaepxuearte gasneHve 21 Mna v 6onee.
Bonee npocTbiM crocoBoM cmelmBaHus HeMTU U rasa SBMASETCH 3akayka >XUPHOTO unn
oboraveHHoro rasa. lMNpu HarHeTaHum Takoro rasa CoHs n CeHi4 KOHAEHCHPYIOTCS B Nnacre,
fnarofaps Yemy HedTb 3TMMKU anemeHTamu oborawjaeTcs, U HedTb U ra3 B3aUMHO
pacteopsitoTea. K HegocTatkaMm ykasaHHbIX METOA0B CNneayeT OTHECTU TO, YTO B YCMOBMSIX
HEOA4HOPOAHLIX KONMNEKTOPOB yBENMYeHNe HedTeoTaaun NPOUCXOAUT NWb NO OTAENbHbLIM
nponnactkaM, obnagarowmm Gonblier  NPOHULAEMOCTbI, BO3MOXHOCTb  MOSIBMNEHWA
NPOPLIBOB rasa 1 OTCYTCTBME METOANKM pacHeTa rasa peuukna [54].

2.5 MeToabl BO3OeNCTBUA Ha NnacT

Tennoeble METOABI BO3AEWUCTBUS HA NNACT — 3TO METOABI UHTEHCUMKaLMN MPUTOKa
HedTU M NOBLIWEHNA MPOAYKTUBHOCTM 3KCMIyaTauMOHHBIX CKBaXXWH, OCHOBAaHHbIE Ha
WCKYCCTBEHHOM YBENUYEHUN TeMnepaTtypbl B UX CTBONe W npusabonHon 3oHe. Tennosble
MeTO/bl MPYMEHSIHOTCS B OCHOBHOM MNpu A06bIMe BICOKOBASKMX NapadUHNUCTbIX U CMOMNUCTBIX
HedbTen (pucyHok 2.34).
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3oHa 1 2 3oHa 4

Kucnop

PrcyHoK 2.34 - TpuHUMN BHYTPUMIACTOBOrO ropeHust

MporpeB NPUBOAMT K PaXMKEHWUIO HEITW, pacniaB/ieHMto napadmHa U CMOMUCTbIX
BELLECTB, OCEBLUMX B NPOLECCE 3KCM/yaTauuy CKBaXXWMH Ha CTEHKaX, NMOABLEMHbIX TpybGax 1 B
npu3aboiiHoi 30He [53].

2.5.1 CucTema 3akauyku B naacT napa unm ropsiveli Bogbl

BbiTecHeHVe HedhTM MapoM - MEeTOA YBeNnuyeHus HedoTeoTdauw nnactoB, Havbonee
pacnpoCTPaHEHHbIA NpPU  BbITECHEHMM BbICOKOBSI3KMX HedoTeli. B 3TOoM npouecce nap
HarHeTaloT C NMOBEPXHOCTW B NACTbl C HU3KO TEMMEPATYPOI 1 BbICOKOW BA3KOCTbIO HediTU
yepes creunasibHble napoHarHeTaTeSlbHble CKBaXXVHbI, PACMO/IOXKEHHbIE BHYTPU KOHTypa
HedbTeHocHOCTW. [Map, ob6najalowyini - 60MbLIOKA  TEMJI0EMKOCTbIO, BHOCMT B NacTt
3HaYNTENbHOE KOMMYECTBO TEM/I0BOM 3HEPrn, KOTopas PacxOAyeTcs Ha Harpes nnacra u
CHWKEHNE OTHOCWTENbHOW MNPOHMLAEMOCTW, BA3KOCTM W PacLUMPEHVE BCEX HACILLAOLLINX
nnact areHToB - Heptn, BoAbl, rasa. B nnacte obpasylorca cnegytolime Tpy 30HbI,
pasnuyatoLpecs no Temneparype, CTeneHn 1 xapakTepy HacbILLEHUs:

a) 3oHa napa BOKPYr HarHeTaTeflbHON CKBaXKMHbI C TEMMEPATYPOR, N3MEHSIoLWEenca ot
TemnepaTtypbl napa JO TemnepaTtypbl Havana koHgeHcauwn (400 °C - 200 °C), B KOTOpOW
NPOUCXOAAT 3KCTpakuMs M3 HeddTm nerkvx ppakumin (auetunnauma HeddTm) U nNepeHoc
(BbITECHEHME) WX MApOM MO MMacty, TO eCTb COBMECTHas nbTpauus napa u nerkmx
hpakuuii HedoTw.

6) 30Ha ropsyero koHAeHcarta, B KOTOPOW TemnepaTtypa U3MEHSeTCA OT Temneparypbl
Hayana KoHgeHcauum (200 °C) [o nNacToBOld, a ropsumMin  koHgeHcaT (Boga) B
Hen30TEePMUYECKNX YCIIOBUSX BbITECHAET NlErkne dopakumm n HedpTb.

B) 30Ha C HayaslbHOW NIACTOBOM TEMMNepaTypoil, He OXBauyeHHas TemnsoBbIM
BO3JeliCTBMEM, B KOTOPOW MPOVCXOAUT BbITECHEHWE HE(TU NNacToBOW BOAONA.
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Mpyn HarpeBe nnacta NPOUCXOAUT AUCTUANSAUMA HedTH, CHWKEHWE BS3KOCTU W
06beMHOe paclUMpeHne BCeX NMacTOoBbIX areHToB, uaMeHeHue (asoBbIX NMPOHULAEMOCTEN,
CMauvBaeMOCTM FOPHOW NOPOAbI U NMOABWKHOCTU HeddTK, BOALI U Ap.

Luknnyeckoe HarHeTaHue napa B nnacTtel, MM napouuknnyeckve obpabotku
L06bIBAOLIMX CKB&XUH OCYLLECTBNAT MNEePUOAMNYECKUM NPSMbIM HarHeTaHMeMm napa B
HedTAHOM NnacT yepe3 [oObIBalOWME CKBaXMWHBLI, HEKOTOPOW BbIAEPKKON MX B 3AKPbLITOM
COCTOSIHUM 1 MOCNEeAyoLLen 3KCnyaTaumen Tex e CKBaxkuH ans orbopa us nnacra Hedtm C
MOHWPKEHHOWN BA3KOCTBIO M CKOHAEHCUPOBAHHOTO napa. Liens 3Ton TexHonornm saknodaeTcs
B TOM, 4TOObl NMpoOrpeTb NNact n HedTb B Npu3abonHbIXx 30HAX A0OLIBAIOWMX CKBaXKWH,
CHV3WTb BSI3KOCTb HedTW, MNOBLICUTL AaBneHve, obneryntb ycrnoBus dunbTpaLmm wu
YBEINWUYUTB MPUTOK HEDTU K CKBAKMHAM.

2.5.2 YctaHOBKa BHYTPUNIacCTOBOro ropeHus

MeTton w3BneyeHMs HedTM C NOMOLIBIO BHYTPUNNACTOBONO FOPEHUA OCHOBaH Ha
crnoco6bHOCTM yrneBogopoaos (HedTn) B nnacre BCTynaTb € KUCNOPOAOM BO3dyxa B
OKVCINUTENMBLHYIO  peakumio, CONPOBOXAAMLLYIOCA BblAeneHnem 6onblworo Konuyecrsa
TennoTebl. [eHeppoBaHWe TENNOTLI HENOCPEACTBEHHO B NNAcTe — OCHOBHOE NPEeUMyLLIECTBO
JaHHOro meTtoaa.

Mpouecc ropeHns HedTM B nnacte HaumHaeTcs BONM3M 3abos HarHeTaTerbHOW
CKBaXWHbI, OObIMHO HarpeBOM W HarHeTaHWeMm BoO3fyxa. TennoTty, KOTopyk Heobxoaumo
noaBoAMTE B MnacT ANA  Havana ropeHus, Mony4alT npu  noMowy 3aboiHoro
3NEKTPOHarpeBaTens, rasoBON FOPENKM WM OKUCIIUTENbHBIX peakuun. IToT MeTod
3aKno4aeTcs B Co3gaHumM B HEPTAHOM NacTe BbICOKOTEMMNEPATYPHOM 30HbI C thy ~ 200 °C n
Oonee, koTopasi MPW HarHeETaHWM OKUCNUTENsi (Bo3dyxa) MepeMeLlaeTcst Nno nnacty ot
HarHeTaTenbHOW K 3KCnnyaTauMoHHOW CKBaXKUHE [54].

Mocne co3gaHna oyara ropeHus y 3ab0sl CKBaXKMH HEMPEPLIBHOE HarHeTaHWe Bo3ayxa
B Mnact n oTBoA OT ouara (ppoHta) npoaykroB ropenusi (N2, CO2, 1 ap.) obecneunsaror
noaAepxaHne npouecca BHYTPUMIACTOBOrO FrOPEHUsi U NepeMelleHne no nnacty ¢poHTa
BbITECHEHUS HETH.

B kayecTBe TONMMBA ANIA rOPEHNST PacxoAyeTecs YacTb HETH, OCTaBLLASCA B NnacTe
nocrne BbITECHEHWSI €€ rasaMu ropeHusi, BOASHbIM MapoM, BOAOW M UCMAPUBLUMMMKCS
dpakunamm HedpTv Bnepean dpoHTa ropeHns. B pesdynetate cropatoT Hanbonee Taxensie
dpakumm HedTN.

B cnyyae 0OblMHOrO (CyxOro) BHYTPWUIMIIACTOBOTO TFOPEHUS, OCYLUECTBNEHHOrO
HarHeTaHWeM B MnacT TONbKO BO3AyXa, BCMNEACTBUE €ro HU3KOW TEMnoeMKocTu Mo
CpaBHEHMIO C MOPOAOW Nnacrta, NPoOUCXOAUT OTCTaBaHue PPOHTa HarpeBaHUs Nopoabl OT
nepemeLlaroLlerocs opoHTa ropeHus. B pesynbtare 3T0ro 0CHOBHas A0S reHepupyemon B
nnacte Tennotbl (A0 80 % mn Gonee) ocrtaetcs nosaan PPOHTA rOPEHUs, NPaKTUHECKN He
NCMONb3yeTCA U B 3HAUUTENBHON Mepe paccemMBaEeTCsl B OKpyKarome nopoabl.

B nocnepgHuve roabl B MMpOBOM NpakTUKe Bce Bornbluee NpUMeHeHWe nony4vaeT MeToj,
BNaXHOro ropeHus. MpoLece BNaXHOrO BHYTPUMITACTOBOIO rOPEHUsT 3aKMoYaeTcs B TOM, YTO
B MnacT BMECTE C BO3[AyXOM 3aKauMBaeTCs B ONpeAeneHHbIX KOnu4YecTsax Boja, KoTopas,
corpukacascb C HarpeTon JABWKYLUMMCH (POHTOM rOpEeHUss MNOpOAON, ucnapseTcs.
YBnekaembli NOTOKOM rasa nap nepeHocuT TennoTy B obnacte Bnepeam ppoHTa ropeHus,
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rae BcneacrtBMe 3Toro pasBmBaroTCA 06LLIMprle 30HbI Nporpesa, BblpaXeHHble B OCHOBHOM
30HaMu HacbILeHHOro napa v CKOH,EleHCMPOBaHHOI\;I FOPHHGVI BOAbI.

2.6 BcnomorartenbHble NPOUEecChl
2.6.1 3JHeprocHabGxeHue

MockonbKy BOMPOCHI reHepauuMn 3aHeprum nogpodbHo onucaHbl B cnpasodHuke HOT
NUTC 38-2017 «CxuraHnme TonnmMBa Ha KPYMHbIX YCTaHOBKaX B ULUENAX NpOM3BOACTBA
aHeprumy [55], B aToM cnpasoyHuke HAT npvBoauTcA onvcaHne MeTofoB MpoM3BOACTBA
3Heprm npu fobblue HedTerasoBom CMECH.

MoTpebneHne wn reHepaunsi SNEKTPO- W TEMSIOBOM 3SHEPrUMU SBMISIKOTCS OAHMM M3
B&XXHENLLUMX acnekToB npu fobbide HedTerasoBom cmecu. Jta rnasa 06bACHAET NPUHLIMMDI
reHepauun 1 yrnpaBneHnsi SHePreTUYECKUMM pecypcamm B KOHTEKCTE A06blun HeddTu.

Tenno 1 anekTpnyecTBO HEOBXOAMMbI AN SKCMyaTaummn HeTAHbIX MECTOPOXAEHUN.
Bonbwne notpebHOCTM B TennoaHeprum obBecneunBaloTcsl CKUraHMeM TOMNMBa UNK
MonyTHOro HeTSAHOro rasa.

Tonnueo v TONJSIMBHbIE CUCTEMbI

Hanbornee yacto B kadecTtBe TOMMMBA ANA 3NEKTPOCTAHUMM HA  HeTAHOM
MECTOPOXAEHUN MCNONb3YeTCa NONyTHO-A06bIBaeMbIi HedTAHOM ras. MHI ncnonb3yetca
AN BbIpabOTKM SHEPrUM Ha rasoTypOVHHBIX W Fa3onopLUHEBbIX CTaHUMAX. JdEKTUBHOCTb
atoro cnocoba focratoyHo Bbicoka. HenoprotosneHHbIn «kupHbii» MHI Takke moryT
UCMOSb30BaTb B KOTEMbHbIX.

FoToBasi NpoAyKUUsA U3 3HEProcUCTEMbI

lFoToBOWM MpoAyKUMEN NPOMBICNOBLIX 3HEPrETUMECKMX CUCTEM SIBMSAKOTCA TEnno u
3Heprus, HeobxoauMble ANSt OCYLLECTBINEHNS NPOLLECCOB A00bIYM.

ONeKTpo3aHeprusa

OHeprusa 0BbIMHO FreHepupyeTCcs B rasoBblx TypOuHax Ha NPOMbBICNOBOM Mnowanke
n/vnu noTpebnaeTca U3 JNEeKTPUYECKOW CETU. DnekTpudecTBo Heobxoanmo ansa paboTbl
HaCOCOB, KOMINPECCOPOB, CUCTEM KOHTPONS, KnanaHoB W T.4.

OHepreTuyeckuni MEHEKMEHT

MpaBunbHOE NPOEKTMPOBaHME U YNpaBreHne SHEProcncTeEMamm SBMSIOTCSH BaXHbIMA
acrnekTaMm MUHVMMU3aUMKn BNvSHUS HedTenaobbiBalowen AEATENbHOCTM Ha OKPYXKaIOLYH
cpepy. Heobxogumo noHumarb, 4TO  3PPEKTMBHOCTL  MCMONbL30BaHWUSA  3HEPru
HedTeno0bbIBAIOLLMX KOMMaHUA MOXET ObiTb yBenu4YeHa He TONMbKO 32 CYET OTAENbHOro
npouecca unm addEKTUBHOCTU CUCTEMBI reHepaumMn cOBCTBEHHOW 3HEprnM, HO U 3a CYeT
YNYULIEHNS SHEPreTUYeCKOro MEHEe[KMEHTa, pa3paboTkm W NpUMEHEHUs nporpamMm
3HeprocOepekeHVs B LENOM Ha NPeAnpuUATUN. JHEPreTUYECKUA MEHEMKMEHT YXKe AaBHO
ABMAETCA BaXHbIM BOMPOCOM AN MPOMBbILAEHHBIX NPeanpuUATUA HeddTerasoBon oTpacsu.
Hanpumep, BHeapeHune Ha npeanpusTuax ctaHaaptoe ISO 14000, EN 16001 unn EMAS
MoryT obecneuutb paspaboTky adEKTUBHON CUCTEMBI YPABNEHUS SHEPruer U YBENNUYNTL
3HeproaPEKTMBHOCTL B LIENom Ha npegnpuatui. CtumynupoBaHue aHeprocbepexeHns n
MOCTOSIHHBLIA KOHTPOMNb Nokasatenen NoTpebneHns SHepreTM4eckux pPecypcos B LIENOM Ha
HedTenobbIBalOWEM NPefnpuATUM  SBASIOTCA  OAHUMW U3  METOAOB MO  CHWKEHUIO
3Heprosarpar. Opyrumn TEXHWYECKUMU cpeacrtBamm ans yBenmueHus
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3HeproahHEKTMBHOCTY B LIENIOM Ha NPeanpuUsiTUM ABNSIOTCA METOALI PEKyNepaLmm 3Hepriu,
npuMepamMun KOTOPbIX CryXKaT: YCTaHOBKa KOTIOB-yTUNM3ATOPOB M YBEMUYEHUS M3O0MALMN
3[aHNIA N TEXHONMOMMYECKNX YCTAHOBOK 4TS COKpaLLEHMA NoTepb Tenna.

Bonpocbl yBenuueHns 9ddEKTUBHOCTA WCMONb3OBaHNA 3HEPTMM Ha OTAErNbHbIX
YCTaHOBKax npveeaeHsl B Pasgene 3 npn onvcaHnmn 3Ha4YMMbIX SKONOMMYECKMX BO3AENCTBUNA
Kaxzoro npotecca.

2.6.2 Cuctembl oOXnaxageHus

MozpoBHoe onvcaHne CUCTEM OXnakAeHWs npeacTasneHo B cnpasoyHuke HOT UTC
20-2016 «[MpOMbILLMEHHBbIE CUCTEMbI OXNaXAEHWS», KOTOPbIA OXBaTbIBAOT MHOMME TEMb,
UMEIoLLME OTHOLLEHNE K CekTopy HedTenobblum. Mostomy HacToswmn cnpasoyvnmvk HOT
orpaHn4YMBaeTCa  KpaTkUM  OMMCaHMeM BCEX WCMONb3yeMbiX Ha MPOMbICNE  CUCTEM
OXNaXKAEHUS.

Llenb v npuHumn

TexHonornyeckoe obopynoBaHne, NCNonb3yeMoe Npu Aobblde HedpTH, a Takke paboune
cpeabl TPebyoT OXNaKaeHNss BO U3bexaHne aBapUiHbIX CUTyaUuiA Unv AN TeMnepaTypHoro
pexvma npu xpaHeHuu npogykumn. [daxke HecMoTpsi Ha npoucxopswpme TernnooOMeHHble
MpoLEecChbl Mexay TEXHONMOrm4eckMm o0OopyAOBaHMEM W OKPYXarolWwen Cpenon, OocTaeTca
HeoBX0AMMOCTb AOMOSHATENBHOIO OXNaXAeHWs. [ononHUTENbHOE OXNaxaeHe AOMKHO ObiTb
obecrneuYeHo BHeLLHel OXNaxAatoLLen Cpeaon: BOAOM Wnu BO3aYX.

OnucaHune npouecca

LLinpoknin arnana3oH METO0B UCMOMb3YETCH B LIENSX OXNaXAEHWNS Ha NPOMbICNOBbLIX
nrowagkax. BbiGop cuCTeMbl OXNMaxAeHus 3aBMCUT OT HeobxoAavMOW TemnepaTypbl
OXNEKAEHWNS, OT MOLLHOCTM OXNaKAEHUSA, pUCKa 3arpsisBHEHUS (KOHTYP MEPBUYHOrO wUnu
BTOPUYHOTO OXMaXKAEHWS) U MECTHbIX YCIOBUIA.

Mpn  pobblMe  HedTWM  MCMOMb3YKOT  CREAYLME  CUCTEMbI  OXNaXKAEHWSA
TEXHOJIOMMYECKOro 00OPYAOBaHUS:

a) BO34YLUHYO CUCTEMY OXIaXKAEHUS;

6) NPSIMOTOYHYH CUCTEMA OXNaxaeHUs (MpUpoaHasn Boaa);

B) LMPKYNSLMOHHYIO cucTeMy (oBopoTHas Boga, oxnaxkaaroLasl Boaa);

r) 3aKpbITYH CUCTEMA OXNaXAEHUS;

[) cucTemMy cMeLLaHHoro Tvna (rmbpuaHyto).

2.6.3 BopgocHabxeHue

Ha HedTAHbIX MECTOPOXASHMAX BOAA UCMNONbL3yeTCHd AN  YAOBNETBOPEHUS
CreayroLWmMX HyXa: MNPOU3BOACTBEHHbIE HyXAbl (OypeHrne HedTSAHbIX WM HarHeTaTenbHbIX
CKBaXXWH, MOAroTOBKa HedTW, NOArOTOBKA ras3a, MOAroTOBKA MMacToBbiX BOA, NOANUTKA
0B0OpPOTHBLIX CUCTEM BOLOCHAGXKEHWUA TEXHOMOTMYECKUX OOLEKTOB, OXNaX[eHWe HaCOCOB U
KOMMpEeccopoB, MNPUrOTOBMNEHWE pEeareHTOB pasfUMuYHOro HasHadeHus, nojaepkaHue
NnacToBOro AaBMEHWUA MPOAYKTUBHBIX TFOPU3OHTOB, NPOMUNaKTUYECKUA n apyrve Buabl
pPeMOHTOB 060pyAoBaHMA W annapaTypbl, KOTEMbHblIE YCTAHOBKA U Ap.); XO3ANCTBEHHO-
MUTBEBBLIX HYX, NOXapOTyLleHWs, obecneqeHns BaxTOBbIX MOCENKOB, MONMBa 3eneHbIX
HaCaXKAEHWN, TEPPUTOPUA 1 ap.
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MoHsTME cncTema BofOCHaABXKEHMS BKIFOYAET KOMMIEKS MHXEHEPHBLIX COOPYXEHUI MO
3abopy 13 BOAOMCTOYHNKOB, NOATOTOBKY W TPaHCMOPTUPOBKY BOAbLI 40 noTpebutens.

OcobeHHOoCTEI0 00bekTOB HedTerasofobblum ABMATCA HE3HaUYUTENbHbIE Pacxofbl
BOAbl MUTBLEBOro kayectsa W Bonblune noTpebHble 06bEMbI HA TEXHOMOTMYECKUE HYXAbl,
HYXZbl 3aBOAHEHVS MPOAYKTMBHBIX NNAcToB M noxapoTtyweHus. Ona obecneveHus BoaoON
BCEX OOLEKTOB MpefycMaTpuvBaeTCs CTPOUTENBCTBO CUCTEMbl  BOAOCHAOXeHUs ¢
KOMMIEKCOM HeobXOAMMbIX COOPYXEHWI, Bofo3abopbl ANA BOA W3 MOA3EMHbIX MNU
MOBEPXHOCTHBIX MWCTOYHMKOB, WMEKLME MHOKECTBO KOHCTPYKTMBHBIX PELUeHUA B
3aBMCMMOCTM OT TUMNa 1 0CoBeHHOCTEN BOAHOMO UCTOYHUKA; 0BbeKThl ANS AOBeAEHUS BOAbI
O KavecTBa, MPEAbSABNSEMOrO K BOAE PasnuyHbiMW  HOPMATUBHBLIMK  [AOKYMEHTaMM,
HaCoCHbIE CTaHUMW ANSA Mepekayky BOAbI OT OYUCTHbIX COOPYXEHWI, pacrnpepenvTenbHbIe
BOAOMPOBOAHbIE CETUM  (PasnMyHOM  KOHCTPYKUMM W KOHdUrypaumm) Ha obbekrax
notpednenms. Bece ot o6bekTbl 4OMKHBI NpedycMaTpuBaTb MEPONPUSTUS], HanpaBreHHbIe
Ha oxpaHy, pauuoHanbHOE MCMOoNbL30BaHWE U BOCMPOU3BOACTBO BOAHbLIX MCTOYHMKOB. [ns
COKpalleHWsi pacxofa CBeXeW BOAbl MpPeaycMarpyBaloTcs  cUCTEMbl  0BOpPOTHOrO
BOAOCHaBXEHNsi U MOBTOPHOrO UCMOMb30BaHNA BOA,.

2.6.4 Pe3sepByapHbIit napk

MockorbKy BOMPOCHI XpPaHEHUS Cbipbst U NPOAYKLM NOAPOBHO OCBELLAITCA B pamKax
ropmaoHTaneHoro cnpasovHvka HAT UTC 46-2017 «CokpalyeHve BbiGpocos, cOpocos
3arpASHAIOLLMX BELLECTB MPU XPaHEHWU 1 CKNagupoBaHunM TOBapoB (fPy30B)», HACTOALMNA
cnpaBoyHvK HOT coaepXut TONbKO KpaTkoe onncaHmne TEXHOMOTUYECKMX PELLEHNI.

OnucaHue npouecca

HedTerasoBogaHas XNAKOCTb 7] obe3BoXeHHas, obecconeHHas n
cTabunuanpoBaHHas HedTb XPaHATCA B pe3epByapax nepes NepBuYHOW NOATrOTOBKOW WM
nogadyen Ha MarucrTpanbHbli TpybonpoBog COOTBETCTBEHHO. [lo  KOHCTPYKTMBHBLIM
OCOBEHHOCTSIM BEPTUKANbHbIE LIMINIMHAPUYECKME pe3epByapbl NOAPa3AensioT Ha:

— pesepByap Co CTaluoHapHoOW kpbiwei 6e3 noHToHa (PBC);

— pe3epByap CO CTaLoHapHOW Kpbillen ¢ noHToHoM (PBCI);

— pesepayap ¢ nnasatowen kpbiwen (PBCIIK).

KoHCTpyKkumMM pe3epByapoB C nnasarolien Kpbiwewn (pucyHok 2.35). lMnasatowme
KpblLLW pe3epByapoB [AEWCTBYIOT Kak Gapbep, YMEHbLUaloWUA UCMapeHUs  Nerkux
YrneBoOpPOAOB U3 NepefaHHon Ha XxpaHeHe cmecu. PesepByapbl C NnaBaroLLen KpbilLen B
OCHOBHOM MCNONB3YOTCA AN XpaHeHud 06e3B0XEeHHON, obecconeHHom "
cTabunuanposaHHas HedTw.

Mnaeatowme kpbiwm (MK) npumeHsoTCA B peaepByapax, He UMELLMX CTaLUOHAPHON
kpoenu. [Ina ynobctBa yaaneHva ocaakos, Bbinaswumx Ha (1K, nocnegHss pormkHa MMETb
JINCTOBOWM HacTWM € YKIOHOM K LeHTpy. [loxxaesasa soaa ¢ K oTBogutca yepes ApeHapkHyro
cucTemy Moo 13 LWapHUPHO-COYNEHEHHbIX, NGO 13 rBkKx ropprpoBaHHbIX TPyO.
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PucyHok 2.35 - PeszepByap ¢ nnasaroLLeli KpbILLE:

1- nepuna; 2, 3- NOABWXHAsS 1 HEMOABWKHAA NECTHWLBI; 4 - MnaBatolias KpbIwa;
5- 3aTBOp; 6 - OMOpHas cTolika

[Ona nogbema Ha noBepxHOCTb [K CAyXWUT nepeaskHas NecTHULA, KOHCTPYKUUS
KOTOpOli ob6ecneynBaeT ropu3oHTa/IbHOE PaCMoSIOKEHNE CTyNeHeK Mpu A60M MONOXKEHNM
Kpbilun. C Lenblo YCUMEHNS XXECTKOCTVM BEPXHEN YacTu Kopnyca pesepByapa C niasatoLLeli
KpbIlLei BAONMb BEPXHEro Mosica MOHTMPYIOT KOMbLUEBYK MOWAAKY A7 COXPaHeHUs
YCTOAYMBOCTU 1 BOCMPUSATUS BETPOBOI Harpyskv. s yaaneHus napoBO3AyLUHON cMecn u
rasoB M3-Mog naaBatoLLE KpbIM Ha Heli YCTaHOB/EH NPeAoXpaHUTENbHBIA KianaH.

Pe3epByapbl oenart Ha:

a) pesepByapbl BEPTUKA/IbHbIE;

6) pesepByapbl rOPU3OHTaIbHbIE.

O6beEM BeEPTUKa/IbHLIX LWIUHAPUYECKUX pe3epByapoB konednetcs ot 100 go 50000
M3 1 6onee n pernaMeHTMpyeTcs HopMasibHbIM psgom: 100, 200, 300, 400, 500, 700, 1000,
2000, 3000, 5000, 10000, 20000, 30000 n 50000 m3. Pe3epByapbl 06bemMoM Ao 10000 m3
CTPOSIT M3 PY/IOHHbIX 3aroTOBOK, @ 60/1bLUMM 0GLEMOM MPON3BOAMTCA METOAOM MOIMCTOBOWA
COOpPKU.

MpoektupoBaHne pe3epByapoB o06beMoM 6osee 50000 M3  BbINOMHAKT MO
NHAMBMOYA/TbHLIM  TEXHUYECKUM  ycrnoBusiM. B cooTBeTcTBMEe € «PyKOBOACTBOM MO
6€e30MacHOCTN  BEPTUKA/IbHBLIX LUVHAPUYECKMX CTaslbHbIX pe3epByapoB A1 HeddTn W
HehTenpoAyKTOB», YTBEPXAEHbI MpukasoM deaepasibHOV CAyXObl MO 3KOMOrMYECKOMY,
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TexHonornyeckoMy 1 atoMHoMmy Hagaopy Ne 780 oT 26 gekabps 2012 r., B 3aBMCMMOCTM OT
obbemMa 1 MecTa pacnonoXeHus, pe3epByapbl NOAPa3aeNAoTCA Ha YeTbipe Knacca:

— knacc | — pesepByapbl HOMMHaNbHLIM 06bemom Bonee 50 000 M

— knacc Il — pesepByapbl HOMMHaMbHEIM 0Bbemom oT 20 000 pgo 50 000 m°
BKMIOYATENBHO, @ Takke pe3epByapbl HOMUHanbHbIM o6bemom ot 10 000 go 50 000 m®
BKJTHOYMTENBHO, PACNONOXEHHbIE HENOCPEACTBEHHO MO Beperam pek, KpynHbIX BOLOEMOB U B
YepTe ropoACKON 3aCTPONKM;

— knacc lll — pesepsyapbl HOMUHaNBHEIM 06bemom oT 1000 1 meHee 20 000 M

— knacc IV — peasepByapbl HOMUHaMNbHLIM 06bemoM meHee 1000 M.

lopu3oHTanbHble LMMUHAPUYECKUE pe3epByapbl MpejHasHa4YeHbl ANs  XpaHeHus
yrneBogOPOAHOro Chipbs Nog U3bbiTouHbIM fasneHvem go 70 klMa (7000 mm Boa. cronba).
PesepByapbl UMeOT MPOCTYD HOpMy, TpaHcrnopTabensHbl MO KENe3HOW Aopore, 4To
orpaHunymsaeT gvameTp o 3,25 M. B oTaenbHbIX cnydaax AnameTtp pesepByapa MOXeT
poxogute Ao 4,0 M. Hambonbliee pacnpocTpaHeHue nonyqvunu pesepsyapbl AnA
YrNeBOAOPOAHOro Cbipbs 06bemom 5, 10, 25, 50, 75 1 100 M3,

FopusoHTanbHble  pesepByapbl MOryT OblTb  HaA3eMHOTO M NOA3EMHOro
pacnonoxeHns.
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Pasgen 3 Tekywme ypoBHM SMUCCUIA B OKpYXKatowyo cpeay

Otor pasgen cnpaesovHvka HOT copepxuT gaHHble O (hakTU4ecKkMx YpPOBHSAX
BO3JENCTBUA TEXHONOTNHECKNX ©nokos npeanpusTn HedTenobbiBaroLLEN
MPOMBILLNEHHOCTU Ha OKpyXatwyko cpegy. CTpykTypa Pasgena 3 upgeHTU4Ha CTpyKType
Pasgena 2 n onuchbiBaeT Te Xe TexHomnorudeckue 6rnoks ¢ poGaBneHVeM onucaHus
3KOMNOMMYECKMX BO3LEWCTBUMNA OT hakenbHbIX CUCTEM, LUNaMOBbIX ambapoB, OYMUCTHbIX
COOPYXXEHWUA N TEXHONOTUIM «Ha KOHLE TPYObI».

3.1 Jkonoruyeckue Bo3gencTeusi HechTeaobbIBarowero NnpeanpUATUN

Mpennpuatna HedTenobbiBaOWEA MNPOMBILLNEHHOCTM OTBETCTBEHHbI 3a 20 %
BbiBpocoB B atmocdepy PO 3arpsasHsaiowmx Belwlects. [pyu aobbiMe HedTU BO3MOXHbI
NpoMbILLIIEHHbIE BbIBpOCH! rasa, NapoB HedTU M KOHAEHCcaTa Yepe3 NPOAYBOYHbLIE CBEYM,
hakenbHble CTOSKM, AbIXaTelbHble KranaHbl pe3epByapoB U NPeaoXpaHNTENbHbIE KnanaHbl.
Tak, B HacTosiLLee Bpems B PO TexHonoruueckme pesepByapbl Ha GONBbLUMHCTBE AOKUMHbBIX
HaCOCHbIX CTaHUMN U HetTecOOopHbIX MYHKTOB paboTaloT kak OTCTOMHUKW, TO €CTb KaXAbli
pesepByap paboTaeT npu OAHOBPEMEHHOM HAMOMHEHWMU W OTKadke, MpPWM MOCTOSIHHOM
OTPErynMPOBaHHOM OTKPbITOM COCTOSIHUM MPUEMHbIX U BbIKMAHbLIX 3aaBwkek. [pyu sTom
MonyTHbIA ras, OCTaBWMNCA B HedTUM MOCne cernapaumMn B KOHUEBbLIX CenapauyvoHHBbIX
yCTaHoBKaX, BbILENAEeTCA B pe3epByapax, HakannvMBaeTcA B WX rasoBO34YLUHOM
NpPOCTpaHCTBE 1 BbibpackiBaeTcs B atMOCcepy Yepes AbIxaTerbHble KnanaHbl.

OCHOBHbIMW  3arpASHAIOWMMN  BELLECTBaAMW, BXOAAWMMM B COCTaB BbIGPOCOB,
ABMSAKOTCA Napbl YINEBOAOPOAOB, a Npu pa3paboTke BbICOKOCEPHUCTLIX COEAUHEHUI — TaIoke
N cepoeogopos. Mcnonb3oBaHne cuNoBbIX arperatos Ha HePTSHOM MECTOpPOXAESHUN
NPUBOAMT K BbiGpocCaM OKCHAO0B Cepbl, a30Ta U yrnepoaa.

CepoBogopoa, cogepxawmnca B AobbiBaeMoin BOAOHEMDTAHON 3SMyNbCUN, UMEET
E€CTECTBEHHOE TMPOUCXOXKAEHME wunu obpasyeTca B pesynbTate XU3HEeAEesTENbHOCTU
cynbdaTBOCCTaHaBNUBaLWMX GakTepuii Npy 3akadke B NNacT 3apaxeHHON MU NPeCcHON
BOZAbl, HEOBX0AMMOW ANA NOAAEPKAHNA NNACTOBOrO AaBNEHUS.

B npouecce c6opa 1 nepBUYHON NOATOTOBKM HEOTEra3oBON XUAKOCTU Ha NPOMbICHE
OCHOBHasi OMacHOCTb BO3HMKaeT npwu cbope HedTerazoBoW KWAKOCTW, cenapaumu wu
yTUNM3aumMmn nonyTHbIX rasoB. VICTOYHMKaMW BO3REUCTBUSA Ha OKPYXAaILYI cpepy MOoryT
ObiTb: HedTsaHble pesepByapbl, Tpybonposoabl, dakenbHble cuctembl. [puynHamm
BO3[ENCTBUS SIBMSAOTCA: NMOTEPU NErknx bpakumii Npy XxpaHeHn1, Kopposusi TpyGonpoBoAOE,
npouecchl ropeHns. OCHOBHLIMU 3arpsi3HATENSAMM OKPYKatoLLEeN cpeabl ABNSOTCA: NOMyTHbIE
HedTAHbIE rasbl, MPOAYKTHI HEMOSHOro CropaHWsl NMoMyTHbIX ras3os, a30TUCTbIE U CEPHUCTbIE
COEJMHEHMS, MOBEPXHOCTHO-aKTUBHbIE BELLECTBA, O40PaHThI U 4p.

B ycrnoBusix MHTEHCUBHOIO OCBOEHWA HedTerasogobbiBaolmMx panoHOB oTMeYaeTcs
3HauMTENbHOE TEXHOreHHOE BO3AENCTBME Ha NpecHble noa3emHble Boabl. Cpean Hanbonee
MOLLHbIX WCTOYHUKOB 3arpssHEHVs— HEMTSAHbIE MPOMBICIbI U HEPTENPOBOALI, @ Takke
MPOMBLICIIOBbIE U HarHeTaTenbHble CKBaXWHbI. [lpy 3TOM 3arpsisHEHWE MOA3EMHbIX BOZ
NPOUCXOAUT HEedTbO, MPOMbLICMOBLIMA BOAAMU W MPOMbIBOYHBIMU XUAKOCTAMM BypoBbIxX
CKB&XWH. [pWUUMHOM 3arpasHEeHW MOXET SBUTbCH, Hamnpumep, yTeuyka HedTerasoBomn
XMAKOCTM U3 TPyOONpOBOAOB M NMPOMBICIIOBbIX BOA U3 HArHETATENbHbIX CKBEXKMH.

80



UTC 28-2017

HapyweHus LienocTHocTn oBCafHbIX KOMOHH, TEXHOMOMMM MPOXOAKM U KpernneHus
CKBaXXWH ABNAKOTCS NPUYnMHamMy 06pasoBaHms BHYTPEHHUX 04aros 3arpsasHeHus.

OCHOBHbIM MYTEM MNPOHWUKHOBEHMSI 3arpsI3HAIOLLMX BELUECTB B PaiiOHe MPOMbICIIOB
YacTo SBMAETCS 30HA NOBLILLEHHOW BEPTUKANbHOW MPOHUL@EMOCTM HEMoCpeACTBEeHHO
BAOIMb CTBOJIOB MPOMbICIOBbIX CKBEXMH.

B xoge akcnnyaTauum MeCTOPOXAEHUIA OMAacHOCTb 3arpsA3HEHUS BOAHbLIX UCTOHYHUKOB
BO3HMKaET Mpy AoBbl4e U TPaHCMOPTMPOBKE HeddTErasoBON KMAKOCTK, 3akadke BoAbl ANA
NoaAepXMBaHWA NNacToBOro LaBMeHUs, Npy COope 1 NepBUYHON NMOArOTOBKE He(hTerasosom
XWOKOCTU W rasoBOr0 KOHAEHcaTa Ha MpoMbICnax, cerapauum MonyTHbIX rasos.
NcTouHMKaMK  3arpsisHeHUst MOryT SIBUTbCSH OTCTOWHUKK, HedTecGopHble KOMNEeKTopbl,
KYCTOBbI€ HaCOCHble CTaHLMW, AOObIBAOLWME U HArHETATENbHBIE CKBaXMWHbI, TPYGONPOBOAHI,
He(ITAHbIE Pe3epByapbl, NMPOAYBOYHbIE CBEYM N KOHAEHCATOCOOPHMKN Ha HWU3KMX ydacTKax

Tpacc rasornposojoB. MpyunHamm BO34ENCTBUS ABIAOTCA arpeccuBHOCTL
TPaHCMOPTUPYEMON  Cpeabl, pPOCT OOBOAHEHHOCTM MPOAYKUMW  CKBaXWH, KOppO3us
obopynoBaHns, nnoxas repMeTuyHoCTb, paspywenHue TpybBonposogoB. OCHOBHBIMU

3arpA3HUTENAMY MPY 3TOM SBIAIOTCS: YrNeBOAOPOAbLI MPU aBapuiHbLIX BoIGPOCax U NOTepsx
MpUY TPaHCNOPTUPOBKE, CTOYHBIE BOALI PA3nYHOM CTEMEHN MUHEPaNU3aLmK, NOBEPXHOCTHO-

aKTUBHbIE COEAWHEHWUS, WHIMOWUTOPbI KOPPO3WKW, T[a30BbIM  KOHAEHCAT, CepoBOAOopOaA,
pasnnyHble conu.
Bri6pockl «[pon3BoACTEO B LLENoM» NpeacTaeneHbl B Tabnuue 3.1.
Tabnuua 3.1 — BeiBpocel «[Mpon3BoCTBO B LIENOM»
. | MakcumanbHbIM .
FopoBas Macca | MuHUManbHbINA CpenHui
HaumeHoBaHue BLIGpOC
BbibpocoB BbIGpoOC BbIGpoC
3arpsisHAoLLIero 3arpsisHsiloLLEero
3arpsA3HAIOLLETO | 3arpPA3HSIOLEro 3arpsisHAIOLLErO
BewecTsa BbIGpOCoB BELUEeCTBa, TOHH | BewecrTBa, ric BeluecTsa BeLIECTBA, I/'c
e i ’ BLIGPOCOR, ric ?
1,3,5-TpumerunGenson 0,18 0,0058 0,0058 0,0058
(me3uTuneH)
A3oTa auokcug 0,14 — 842,85 0,007 63,82 31,91
A3ota okcug 0,023 — 299,63 0,002 12,0 6,001
A30THas kucnora 0,0000008 0,000001 0,000001 0,000001
Amunienbi (cmeck 0,059 0,31 0,31 0,31
1M30MepoB)
AMmMUnak 0,0053 - 0,23 0,00027 0,056 0,028
ALeTOH 0,074-0,43 0,033 0,033 0,033
BeHsanupeH 0, 0008 %%007 ~ | 0,0000000004 0,0003 0,00015
BeH3uH (HedTAHON,
ManoCEPHUCTLIN B 0,108 — 0,52 0,032 06 0,316
nepecyeTe Ha yrmepoa)
BeH3nH cnaHueBbiv (B 015 0,32 0,32 0,32
repecyeTe Ha yrmepoa)
BeHson 0,041 —-209,3 0,031 3,86 1,93
Bytunayerar 0,11-1,9 0,044 0,044 0,044
BaHaausa natu okeng, 0,0000008 0,000015 0,000036 0,000025
Bs3BelueHHblE BeLeCcTBa 1,955 -2,35 0,66 0,66 0,66
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lNpodomkeHue mabruupi 3.1

HanmeHoBaHne
3arpsAsHsoLWero
BellecTBa BbIGpocoB

[opoBast macca
BbIOpocoB
3arpsAsHSAIOLLEro
BeLLECTBA, TOHH

MuHuManbHbIN
BbIOpOC
3arpAsHsoLWero
BeLUeCTBa, r/c

MakcumanbHbIn
BbIGpoC
3arpA3HSAIOLEro
BellecTBa
BbIGPOCOB, ric

CpegHuin
BbIGpOC
3arpA3HSIOLWEro
BELLECTBA, I/c

LOunantoMmHuia Tpuokena

(B nepecyeTe Ha 0,009 0,009 0,009 0,009
antoMUHNIA)

Awxeneso Tpuokena 0,0017 — 1,36 0.21 0,29 0.25
(>xenesa okcua)

OumeTtunGeHson

(kcunon) (cmeck meTa-, 0,027 - 70,34 0,0084 2,19 1,095
OpTO- 1 Napan3omMepoB)

vKenesa Tpuxnopua (s 0,017 0,01 0,025 0,017
nepecyeTe Ha Xeneso)

8ona TSC masyrHas (8 434 0,22 0,22 0,22
nepecyeTe Ha BaHagumn)

Wsonponmnberson 0,178 0,0058 0,0058 0,0058
(kymor)

KapGowar Harpus 0,195 0,66 066 0,66
(anHatpui kapboHar)

KepocuH 0,173 - 46,72 0,22 4,2 2,21
Kucnota ykcycHas 0,00013 0,0057 0,0057 0,0057
Maprariew u ero 0,0001 — 0,029 0,0004 0,0074 0,0038
coeauHeHus

MeTaH 2,13-17818,76 0,022 782,18 391,1
MeTtun6erson (tonyon) | 0,054 — 141,32 0,019 3,036 1,52
MwHepanbHoe macno 0,013 0,01 0,01 0,01
MoHoun306yTnnoBbIN

3apup aTUNEHrnNnkons 0,0057 0,00018 0,00018 0,00018
(6yTMnNUennosonbLB)

Hatpun ruapokcua

(Hatpus FI/I:El,pOOKI/ICb, 0,0000006 — 0,0000008 0,00055 0,00026
Hatp egkun, Coaa 0,005

KaycTuyeckas)

Mbinb abpasnsHas

(KopyHpa 6enbin, 0,01 —0,081 0,012 0,069 0,041
MoHokopyHA)

Mbinb HeopraHnyeckas

C cogepxaHnem

KpeMHus mexee 20, 20 0,00013 - 5,09 0,0036 5,0 2,501
— 70, a Tarke 6onee 70

NpPOLEHTOB

CepHas kucnora 0’08 %%23 - 0,0000096 0,00024 0,00012

82




NTC 28-2017

MpodomxeHue mabnuuysi 3.1

. | MakcumanbHbIn .
lNopoBasi macca | MuHUManbLHbLIN CpeaHun
HaumeHoBaHue BbIOpOC
BbliGbpocoB BbIGpoOC BbIGpOC
3arpsi3HAIOLLEro 3arpA3HAIOWEro
3arpsA3HSIOWLErO | 3arpA3HSIIOLLErO 3arpsi3HSIIOLLETO
BelLeCcTBa BbIOpPOCOB BellecTBa
BeLLeCTBa, TOHH | BELeCTBa, I/c BeLLECTBA, r/c
BbIGpPOCOB, r/c
CepoBogopog 0,0035-8,8 0,003 0,64 0,32
Cepbl guokeng, 0,18 -91,25 0,076 127,013 63,5
ConbBeHT HadTa 0,0114 - 3,02 0,00036 0,14 0,07
CnupTt 6yTUnoBbIN 0,155 -3,71 0,068 0,29 0,15
CnunpT n3obyTunosbin 0,001 -0,14 0,045 0,045 0,045
CnupT nsonponunosbin 1,66 0,031 0,031 0,031
Cnupt MeTunosbI 1,27 - 3,88 0,02 6,105 3,06
CnupTt nponunosbin 0,0032 -0,125 0,0042 0,08 0,04
CnupT aTUNOBLIN 0,183 -3,25 0,07 0,16 0,115
TpuataHonamuH 0,032 0,0011 0,0011 0,0011
Yaut-cnuput 7,66-7,76 0,78 1,99 1,385
Yrnesogopoab!
08 — 2,66 0,04
npeaenbHble C12-C19 0.0 ’ ’ 1.06 0.55
Yrnesogopoabl 1264 —
npeaensHble C1-C-5 31547 12 5,71 800,14 402,93
(ucknoyas metaH)
YnesoAopoab! 6,71—13915,14 2,05 295,47 148,76
npeaensHele C6-C10
Yrnepog (Caxa) 0.106 - 0,106 866,62 433,36
poa 12119,086 ' ’ ’
yrnepoa . 0,043 0,0045 0,0045 0,0045
YETbIPEXXMOPUCTLIN
Yrnepoga okcua 6,7 — 101076,03 1,12 7233,54 3617,33
deHon 0,0009 0,000046 0,000046 0,000046
dopmanbaerug, 0,00004 - 1,93 0,0019 0,136 0,069
dTopUabI rasoobpasHsie
(MMAPOTOPUA, KDEMHUW | ¢ (1317 _ g 5pg 0,001 0,0095 0,00525
TeTpadTopua) (B
nepecyeTte Ha Top)
dTopuabl TBEPAbLIE 0,0003 - 0,018 0,004 0,006 0,005
XnopucTbii BOAOPOA 0,014 -0,029 0,0023 0,003 0,0026
Xpowm (Cr 6+) 0,000033 0,000001 0,000001 0,000001
Otunauyerar 0,0225 0,004 0,004 0,004
StunbeHson (cTupon) 0,008 - 0,06 0,007 0,1 0,052
Stunenrnukonsb (1,2- 0,003 015 0,15 015
aTaHguon)

CocTap CTOKOB NPOM3BOACTBA B LIENOM MpeacTaBneH B Tabnuue 3.2.
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Tabnuua 3.2 — CocTae CTOKOB MPOW3BOACTBA B LIENOM MO AaHHbIM aHKET

| ) (5] -
o = o 4 a
0o 9 o = © ©OTCEF 0o 0 S0 8 [T
1 s5ip [gggd | S35 | f3g |2k
s 3.8 E- 23 8o dF s 32 - Rv) o F =
Qo 9n T oo 200Q » 212« 42 3o ©Q g
- s28¢k Q&Em IZo Ixos S & @
I T® - S ] 8oz 4Tk 4T -5 S I
[T gac @ g PRI E oo Cs®2 $56
I el (I RYY 01RO e R @ cx @ = Q
£838 SRS | 83| $B3F | 285 ged
53 39 S 88| IS 8% | 4688
o z o © O
o = =
AnoMuHuA 2 0,001 0,02 0,04 0,03
AMMOHMIA-UOH 5 0,013 0,03 0,24 0,135
ACNAB (aHVOHHbIE
CUHTETUYECKNEe
HOBEPXHOCTHO- 92 0,004 0,01 0,025 0,017
aKTUBHbIE BELLEeCTBa)
0,11 -
BrMK nonH. 165 11,62 0,5 2,0 1,25
0,462 —
B3BelueHHbIe BelecTBa 166 73,09 19 14,2 8,05
»Xeneso 47 0,002 0,05 0,05 0,05
MapraHey 62 0,00007 0,01 0,1 0,015
Meab 63 0,000004 0,003 0,006 0,0045
HedTenpogykTbl 0,004 —
(HedTs) 74 0,42 0,02 0,057 0,385
HuTpaTt-aHuoH 76 0,048 0,15 0,43 0,29
HWUTpUT-aHNOoH 77 0,008 0,006 0,02 0,013
Cynbdar-aHuoH 0,3-
(cynbcbari) 98 20351.8 6,5 2509,0 1257,75
Cyxonm ocTaTtok 167 18,5 72,0 96,5 84,25
docpars! (no 121 0,005 0,003 0,08 0,042
¢poccpopy)
XrI0pUA-HIOH 129 0,83 1,4 10,0 57
(xnopuabl)

Ha Tepputopusx cpepHero HedTenpoMbICna nnowagb HapyLeHHbIX 3eMenb
pocturaet 20 % — 22 % B rpaHvuax ropHoro oteoga. M3 Hux 2 % — 3 %, a nopon go 10 %
3arpssHeHbl  yrneeogopogamMM WM MNOATOBapHbIMM NnactoBbiviv  Bogamu. CoaepxaHue
yrneBOAOPOAOB B noyse gocturaeT 4 T/ra, coctaensas B cpegHem 1,8 t/ra.

Mpy xpaHeHun HedTelnamMoB B LUMAMOHaKOMUTENSX M MOMOSIHEHUM WX HOBbIMU
NMopLUMsAMU NMPOUCXOAWNT ECTECTBEHHOE MepeMeLLMBaHME XPaHMBLUMXCH W BCEX BHOBb
nocTynawwmx HedTelwnamoB U Ux OTCTOW. [pu MOCTYNNEeHUM OvYepesHoro KonudecTsa
HedTellnama B pe3ynbTare nepeMeLlnBaHna HapyLLIaeTcsl OCHOBHOE paBHOBECUE CUCTEMBI,
MOCTENEHHO cucTema npuMbnuxaeTcsl K AOCTMKEHUIO NMPEXHEro paBHOBECUNA, HO CTeneHb
obBoAHEHNA OCaaKa YBENMUMBAETCS, U BCNEACTBUE 3TOro yBenuumsaetca u ero obbem. B
TOXE BPEMS B pe3ynbTaTe NPOACIIKUTENBHOIO XpaHeHNs U NpoTEKaroLWwmX NPy 3TOM PU3NKO-
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XUMUYECKMX MPOLECCOB,
KOHLIEHTPUPOBaHME.
LinamoHakonuTenun, npeacTaensowme cobo  OTKPbITbIE  3EMMSIHBIE  EMKOCTU,
TPebytoT CONbLUNX TEPPUTOPUIA ANA Pas3MELLEHMS, NOXapoonacHs!, SABMSHTCA UCTOYHMKOM
3arpsisHeHMsT OKpyXarolen cpeabl BCMEACTBUE UCMAPEHUS YrNEBOAOPOLOB N OMACHOCTM

XapaktepHbiX AOna  KonnomaHelX CUCTEM, MNpoOUCXoauT ero

NPOHWKHOBEHUA B [PYHTOBble BOAbl, MO3TOMy OOe3BpexvBaHve W  yTuM3aums
HedTewnamMoB ABNAeTCs OCTpenLLen npobnemor [56].
OTxoabl «[Mpon3soacTBo B LENOM» npuBeaeHbl B Tabnvue 3.3.
Tabnuua 3.3 — Otxoabl «[ponseoaCcTBO B LIENoM»
NcTouHuk Knacc | HaumeHoBaHue Macca
Haur:::s:uue obpasoBaHusa onacH cnocoba Koa no ®KKO | o6pasosa
A 0TX040B ocTH yTunusauuu HUSA, TOHH
Boabl CTOUHbIE
Gyposble npu
Mposeaexue
GypeHuu, YTunusayms
CBA3AHHOM C Oypossixpabor, | 4 | orxopos, 20113001324 | 230~
[06bluen colpon Aal P nepepaboTka !
HedTh, Ha BOAONPOBOAAX
ManoonacHble
Bennbisune
HedTenpogyKThI Mpon3BoaCTBEHHAS U _
13 HePTENOBYLLUEK | CTpouTenbHas 3 Z:::"g:”m 40635001313 Ofg:;
N aHanoruyHbIX LESTEeNbHOCTb A '
COOPYXKEHMIA
FpyHT
oTpaboTaHHbIN
npu
nabopaTopHbIX
nccneoBaHusx, Ytunusauyus
cogepxaLyuin HedTe3arpsa3HeHHOro 4 er:“gsum 94810101394 266,036
ocTaTku rpyHTa A
XUMUYECKMNX
peareHToB (FPpyHT
nocne Y3
OUMLLEHHbIN)
TpyHT,
3arpsASHEHHbIN
HedTbIO UNKn
HedTenpoaykTamu | Jiuksuaauusa asapui O6GesBpexusaHmn
(copepxaHue Ha HedTenposBoAax 3 € OTX0A0B 93110001393 151,64
HedTM unu
HedTeNnpoAyKTOB
15% wn Gonee)
IpyHT,
3arpsi3HEHHbIN
HedTbIO UnNKn O6esBpexusaHm
HedTenpoayktamu | Jiuksuaayus asapun € 0TX0/A0B, 8,472 —
(copepxanue Ha HegTenpoBogax 4 yTnnusayus 93110003394 29508,6
HedTW unn 0TX0A,0B
HedTenpoAyKToB
menee 15 %)
Jlom 1 oTxoabl O6cnyxuneaHne
cTanbHble TEXHOMOMNYECKOrO 5 ZI)':':“S:"""” 46120099205 | 2881,55
HecopTupoBaHHble | 06opyAoBaHMs A
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lNpodormkeHue mabnuybl 3.3

HauMeHoBaHMe NeTouHuk Knacc | HaumeHoBaHue Macca
oTxoma obpa3oBaHusa onacH cnocoba Ko no ®KKO | o6pasoBa
OTX0A0B ocTU yTUnmM3auyum HUS, TOHH
BameHa obopyno-
BaHWA, AeTanen,
Jlom 1 oTxo0abl, PEMOHTHbIE paboThl,
coaepxalime TEeXHWUYeckKoe
He3arpsi3HeHHble obcnyxusaHue n
YepHble MeTanmnbl | TEKYLUMA PEMOHT 5 Yrunusauus 46101001205 27,872 -
. 0TX0J,0B 1478,2
B BUAE M3AEenun, aBTOTpaHcnopTa,
KYCKOB, obpalyeHune ¢
HECOPTUPOBAHHbIE | YEPHbBIMU
MeTannamu un
NpoAYKUMEN U3 HUX
Jlom n oTxoabl,
coaepxalime
HECOPTUPOBAHHbBIE | 1o oo oo
BETHbIE
I\LtlleTaJ'IJ'lbl, s uge | OOCTYXUBAHUE 1 3 | YTwmsaywa 46201111203 0,015
- TEKYLLMIA PEMOHT OTXOA0B
WAENINN, KyCKOB C aBTOTpaHCcnopTa
NPeVMyLLECTBEHH
bIM COZEpXaHNeM
ANIOMUHUS U MeAN
OTxoabl
MUHEpanbHbIX 3 | YTwmsaywa 40611001313 29,01
OTXOA0B
Macen MOTOPHbIX
OTx04bl MUHEpPA-
oo Macen 3 | YTwmsayss 40615001313 2,57
OTXOAOB
TPaHCMUCCUOHHbIX
py6as
MeXaHu4eckas
Mycop ¢ O4YMCTKA BOAbI HA
3aLWUTHBIX BOA03a60PHbIX
pELLIETOK Npu COOpPYXEHUSIX NpU 5 . 71011001715 012
Boao3abope 3a6ope BoAbl U3
NOBEPXHOCTHbIX
WCTOYHVKOB
Lnambl 6ypoBble
npu 6ypeHun,
CBSi3aHHOM C
806bluen cbipoin
HedTH, NPUPOAHO-
ro rasa n rasoBoro 3 OBe3BpexnBaHi 2912111393 575
KOHAEeHcaTa, C
€ 0TX040B
npumMmeHeHnem by-
poBoro pacTeopa
Ha yrneBoJ0poA-
HOW OCHOBE yMe-
PEHHO OMNacHble
Ocapok
MEXaHU4ecKomn
0YMNCTKN
HedpTecoaepxawm | NponsBoacTBEHHAA U
X CTOUHbIX BOZ, cTpouTenbHas 3 ZI)':'::S:‘”"'" 72310201393 | 4,563
coaepXaLlumin [esATenbHOCTb
HedpTenpoayKTbl B
konudyectse 15% n
Gonee
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lNpodomxeHue mabnuus! 3.3

HaumeHoBaHMe NcTouHuk Knacc | HanmeHoBaHue Macca
oTxona obpa3soBaHus onacH cnocob6a Koa no ®KKO | o6pasoBa
A 0TX0A0B ocTn yTUnu3aumm HUSl, TOHH
CBapouyHble paboThbl,
OcTaTKku 1 orapku | NPOU3BOACTBEHHbIE
CTanbHbIX 06BEKTHI, YTunusayms 0,106 —
CBapPOUYHbIX obcnyxusaHme 5 OTXOA0B 91910001205 0,154
3MeKTpoAoB TEXHOMNOMM4YECKOro
obopyaoBaHus
OTxoAabl (0caakn)
BOZA,0MOATOTOBKM
npm
MeXaHNYECKON SkennyaTtayus 5 YTunusayms 71011002395 012
OYUCTKE KOTENbHOMN 0TX0J,0B ’
NPUPOAHbIX BOJ
(wnam unbTPoB OT
BOJA0MNOATOTOBKM)
OTX0bI Mcnonb3oBaHue no
A HasHa4YeHUo
GasaneTos0ro (Tennounsonsayus) ¢
BOJIOKHA 1 o H 4 - 45711201204 0,94
yTparTon
MaTepumanos Ha
noTpebunTenbCKmx
€ro ocHoBe -
CBOWCTB
OT1xoabl A406bIMYU
HONE3HBIX MpousBoacTBeHHad 4 YTunusayms 20000000000 7085,9
NEeATenbHOCTb 0TX0A0B 24217,087
MCKONaeMbIxX
Orxoael OnekTpo-
WSONMPOBAHHBIX | 25 naLMOHHbIE 5 | YTwmsayns 48230201525 0,03
NpoBOAOB 1 0TX04,0B
M paboTbl
kabenen
OTxoabl maTepua-
OB NnakoKpacou-
HbIX HA OCHOBE
ankugHbix cmon B | CTpoutenbHO- 3 YTununsayms 41442011393 0093
cpefe Heranore- MOHTaXHble paboTbl 0TX0[,0B ’
HUPOBAaHHbIX
OpraHn4ecKnx
pacTBopuTenen
OTxoabl MuHepa- | lNpousBoacTBEHHAA 1
MNbHbIX Macen cTpouTenbHas 3 ZI)TSMSSHMH 40616601313 04’26753
KOMMPECCOPHBIX LEeATENbHOCTb A ’
OTx04bl MUHEpa- TexHuveckoe
MNbHbIX Macen obcnyxusaHume 3 yTunun3aus 40613001313 0,786
0TX0A4,0B 38,148
MHAYCTpUanbHelx | o6opyaoBaHUst
OTx04bl Necka CtpouTenbHo- 5 YTunusayms 81910001495 0416
He3arpsi3HeHHble MOHTa)Hble paboTbl 0TX0/,0B ’
OTXx04bl NpoOUNX
BUAO0B
LEATENbHOCTN B
obnacTtu Ao6bIuK
nonesHbIx CTponTenscTso
NCKONaemblx, P 4 - 29000000000 7085,9
CKBaXWH
BKMIOYas reonoro-
pasBefouHbIE,
reocpumanyeckmne n
reoxmmmyeckmne
paboTbl
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lNpodormkeHue mabnuybl 3.3

HauMeHoBaHMe NeTouHuk Knacc | HaunmeHoBaHue Macca
oTxona obpa3oBaHusa onacH cnocoba Ko no ®KKO | o6pasoBa
A OTX0A0B ocTU yTUnmM3auyum HUS, TOHH
WMcnonb3oBaHue no
OTxoabl HasHausHuio O6e3BpexuBaHu
yTpaToun noTpebute-
Pe3MHOactecToBL! | 1 v croiicTe 4 | & 0orxoaos, 45570000714 | 09—
X n3gennn 6’0Tbl yTunmusayns 2,09
He3arpsi3HeHHble gs gf_ﬁ_:;;ihgﬁ Mp: ’ OTXOAOB
o6opyaoBaHus
OTxoabl cMecen
MenbiTatensHasn
HedpTenpoAyKTOB (XMIMVKO-
NPy TEXHUYECKNX 3 O6esBpexuBaHn 94250101313 7
aHanuTudeckas)
UCMbITAHUAX U na6opaTopusi € 0TX0A0B
N3MEPEHUSX
OTxoabl Msonsauus nuHenHbIx
CTEKIOBONOKHA 06BbEKTOB 5 ) 34140001205 0,92
OTxoabl uemeHta | CTpouTenbHO- YTunusayus
B KyCKOBOW ¢popMe | MOHTaxHble paGoThl 5 0TX0J0B 82210101215 0,55
OTxoabl
akcnnyaTaymm un
o6cnyxunBaHms
o6opyaoBaHus
[MpounssoacTBEHHAs YTunusayus
ANA TPaHCnopTU- 3 91100000000 90,496
DOBAHMS, XpaHe- [esATENbHOCTb OTXOA0B
HUs 1 o6paboTku
HedTN 1
HepTENPOAYKTOB
OTX0A4bl 3NeKTpU-
yeckoro obopyno- | MNponssogcTBeHHas YTunusayus
BaHWs, cogepxa- | AeATENbHOCTb 1 OTXOAOB 47110000000 0,002
LIero pTyTb
Pacteopb! 6ypoBble
o eatny Lposenenie 4 | yranvsayus 29111001394 | ,2>9°
oTpaboTaHHble yp P A '
MarnoonacHble
CanbHukoBas
HabuBka acbecTo- Sxennyarauus
rpacumToBas
obcnyxusaHne YTunusauyus
?f&“’éﬁ?::;:ﬂ HedTENPOMBICNIOBOT 3 OTXOAOB 91920201603 0,056
macna 15 % 0 o6opyaoBaHus
Gonee)
CanbHukoBas
ra:qlgaii::fecm- O6cnyxmBaHue
P MaLUVH 1 4 - 91920202604 0,79
npomacneHHas 06OpyA0BaHIS
(copepxaHune
macna meHee 15 %)
CTpyxKa YepHbIX
MponsBoACTBEHHAA U
MeTanmnoB YTunusayus
HEeCOpTUPOBaHHast CLﬂiﬁLiﬂﬁﬂ 5 OTXOA0B 8612120322 5 4,994
He3arpsi3HeHHas! A
Obe3BpexvBaHne
TBepable ocTaTkn | (CKWUraHne) OTXOLO0B,
OT CXUraHus YCTaHOBKM YTunusayus 0,602 —
HedTecoAepKaLLM | TEPMUYECKOTO 4 0TX04,0B 74721101404 1,1
X 0TX040B o06e3BpexrBaHus
OTX0A0B
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OkoRryaHue mabnuysi 3.3

HanumeHoBaHMe NecTouHuk Knacc | HaumeHoBaHue Macca
oTxona o6pasoBaHusA onacH cnoco6a Koa no ®KKO | o6pasoBa
0TX040B oCcTH yTUNu3aumm HUA, TOHH
YronbHble
hUNbTPLI
oTpaboTaHHble, OUMCTHBIE
3arpA3sHEHHbIS COOPYXEeHWs 4Ns 4 O6e3BpexvBaHn 44310102524 0,52
'("soﬁ;;';faoiyfaw OYMCTKM CTOYHBIX BOA, € 0TX0A0B
HedTENPOAYKTOB
meHee 15 %)
N YTnnusayusa 0,06 —
LLinak cBapouHbin | CBapoyHble paboTbl 4 0TXOR0B 91910002204 0.23
3auncrtka
pe3epByapos,
eMKOCTEN U
Lnam OUMCTKN Tpy6onpoBoAOB, yTunusauus
eMKoCTEeN U 3a4yncTka un oTX0g08 1591 —
TpybonpoBoA 0B OT | MPOMbIBKA 3 o6e3B e;KMBaHMe 91120002393 7,829 0
HedTU 1 obopypoBaHus ans p ’
0TX0A0B
HedTENPOAYKTOB | XPaHEHWS,
TPaHCNOPTUPOBAHUA
n 06paboTkn HedTH
1 HebTENPOAYKTOB
LLinambl 6ypoBbie
npu 6ypeHuu, 5 YTunusayus
YPEeHUe CKBaXKWH, 10395,327
3296'?:?:':; “Cnbcl:poﬁ gposeAeHweﬁ 4 gg&?&ﬂg:,)msame 29112001394 6031_4 38
HedTH, YPOBbIX PaboT 0TX0A08B ’
ManoonacHble
LLle6eHb
WN3BECTHSIKOBbLIN,
LONOMWTOBbIN CtpouTtenbHo- YTunusauyus
HEKOHAWULMOHHBIA | MOHTaXHblE paboThl S 0TX0J,0B 23111204405 0,134
npakTU4ecku
HeonacHbIN

OHepreTuyeckue pecypcbl «MpPonsBOACTBO B LIENIOM» NpeacTaeneHs! B Tabnuue 3.4.

Tabnuua 3.4 — SHepreTuyeckme pecypcebl «Ipon3BoACTEO B LIENOM»

MuHuManbHbIA pacxon | MakcumManbHbIM pacxon
HaumeHoBaHue EaviHuubl 3HepreTU4eCcKnX 3HepreTU4ecKnx
3HEepreTMYECKMX PeCypcoB | usMepeHusi | (CbipbeBbIX) pecypcoB | (CblpbeBbiX) pecypcoB
B roga B roa
MotpebneHue .
e — KBT*u/T 5,28 — 259058300,00 5,3 — 1263507987,00
MNotpebneHve Tonmmea (Bcero) T.Y.T. 18000,0 — 268357,5 20000,0 — 268357,5
MoTpebneHue Tonnuea
(KUAKOO) T.y.T. 5,55 — 25311 9,24 — 25311
MotpebneHue TonnvBea
(ra30B0ro) T.y.T. 11,05 - 20613015,30 33,58 — 20613015,30
MNoTpebneHue napa kan 6141 — 335765 6141 — 335765
O6opoTHas Boga T.V.T. 7166,64 7166,64
CBexasn Boga Ky6.Mm/T 16—14112 1,6-14112
TennodukaynoHHas soga T.y.T. 267,48 319,49
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MatepuanbHbie pecypcbl «[Tpor3BOACTBO B LIENOMy NpeacTaeneHsl B Tabnuuye 3.5.

Tabnuua 3.5 — MaTtepuarnbHble pecypcbl «[1pomM3BOACTBO B LIENOM»

Tvn MuHUManbHbIN MakcumanbHbIn
HaumeHoBaHue
EavHunubl | matepuanbH pacxopn pacxopn
MaTepuanbHbIX
n3mepeHus bIX MaTtepuanbHbIX MaTepuarbHbIX
pecypcoB
pecypcoB pecypcoB pecypcoB

a3 YN Matepuansl 8957887000 8957887000
Macno TOHH PeareHTbl 2997,56 2997,56
Leamynbratop TOHH PeareHTbl 140 140
Oeamynbraropbl Ans
MYTEBOM ASSMyTbCALMM TOHH PeareHTbl 646 646
N NOArOTOBKN HETU Ha
YINH
[unsenbHoe TonNnmeo TOHH Matepwnanbl 18000 20000
OnatuneHrnukonb TOHH PeareHTbl 20 30
MHrmbutopbl Koppo3um TOHH PeareHTbl 2200 2400
Kucnota conaHas TOHH PeareHTbl 120 120
MeTaHon TOHH PeareHTbl 840 960
Heurpanmaaropel TOHH PeareHTbl 137 137
cepoBogopoja
PacTtBopbl rnyLeHua TOHH /rog, PeareHTbI 2373 2373
PeareHTbl TOHH PeareHTbl 2,25 2,4
TpUaTUNEHINMKONb TOHH PeareHTbl 65 92
Tpy6OHas npoaykumns ThiC. py6. Marepuansl 12770 14120
dacoHHbIe n3aenus TbiC. py6. MaTtepunanbi 2400 2530
XnMUYeckmne peareHThbl TOHH PeareHTbi 326,17 — 10200,00 | 326,17 — 17000,00
XOSAMCTBEHHO- ThiC. py6. Matepwanbl 2410 2520
ObITOBbIE MaTepuansl
LlemeHT TOHH Marepuansl 33,2 5780

OcHoBHble BO3ZenCTBUST Mpu  BypeHUM CKBEXMH W 3KCnnyatauum OOBbEKTOB

HedTenobblum Ha CyLle n Mope CBEAEHbI B pucyHkax 3.1 — 3.2.
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O6BbeKTbI Ha cylle
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]acquMMC pecypcbl 1 nousn

|- noTeHUManbLHO? BON3eACTBHE

PucyHok 3.1 - Buabl 1 06beKTbl BO34elCTBMA HehTe06bIBAOLLNX
npeAnpuaATUiA Ha cylue
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PrcyHok 3.2 - Buabl 1 06beKTbl BO34€eCTBMA HedhTe06bIBaoLLNX
npeanpuaTuiA Ha Mope

3.2 bypeHue ckBaxuH

OCHOBHble acnekTbl BO34EWCTBUS MpuM OypeHWM CKBaXKWMH Ha Ccylwe u Ha Mope
npeacrasneHbl HWxe (Tabnuua 3.6).
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Tabnuua 3.6 — lNMoTeHUManbHble BO3NENCTBUSA HA OKPYXKaOLWYIO cpeny, OkasblBaeMble 00bekTaMmn HeTAHOro MECTOPOXAEHUSA Ha aTane

BypeHus
BpemeHHble MaciuTa6 CreneHb
Ne Bupg Bo3aencreus MNcTOYHUK BO3aenCcTBUSA O61eKTbl BO3AENCTBUA aMKU o CTOMYUBOCTU
Bospeicteus | J
BO34eNCTBUA A BO34ENCTBUSA
O6bexkmei cywiu
N3bATHe 3emenb n
1 |M3sMeHeHue pexvma PasmeLyeHne obbekToB MNpoekta  |JlaHgwadiTbl, 3eMnin, NoYBbI LonrocpoyHoe | PervoHanbHbIN [TocTositHHOE
3eMrenonb3oBaHmns
5 OtkpbiTHe goctyna B paHee|CTponTenscTeo TPy6onposoaa, PacTurenbHbiii 1 xuBoTHeI | CpeaHecpoqHoe/ PervoHaNbHbII MocToSHHOE
HEAOCTYMHbIE PaNOHbI OBTK 1 uHdpacTpyKTypbl MUp AOnrocpoyHoe
Y 1aneHme DaCTATERBHOMO PacTutenbHbIA 1 XKUBOTHbIN
3 |7A P CrpouTtenbHble paboTbl MUP, 3EMINN, NOYBbI, ONroCpoOYHOE PervnoHanbHbIN Obpatumoe
P, ,
NoKpoBa 1 L epeBLEB MUKDOKTUMET
PacTuTenbHbIA U KUBOTHBIN
Bce Buabl 3eMnsiHbIX pabdoT .
4 |HapyLeHue 3emenb 1 noys MUP/ TPYHTOBbIE BOAbI CpeaHecpo4Hoe JlokanbHbIN MocrosHHoe
Py (BKNOYast B3PbIBHLIE) prTRY Abl, PeAHecp
3emMnu, noYBbl
Pycna pek, peuHas
uxtunocpayHa, ocobeHHO
TpouTenscTBO Tpybonpososa ’ . Kpatko— 1 .
5 |HapywueHue pycen pek Crp pyoonposoA nococesble, NPeCcHOBOAHbLIN P PervoHanbHbIn Obpatumoe
yepes pycna pek BEHTOC, pevHas CPEAHECPOYHOE
pacTuTenbHOCTb
CrpouTtenbHbIA TPaHCMOPT U
MeXaHu3Mbl, XxpaHeHne 'CM n . Kpatko— 1 .
6 |Bbibpockl B aTmocthepy » XP ATMOCEpHbIN BO3AYX P JTokaneHbIN Mpexogswee
marepuanos, pabota sasoga CIIr cpenHecpovHoe
Ha NyckoBOM 3Tane
CTouHbIE BOAbI OT NMOCENKOB BogHO-BONOTHbIS YrogLs
cTpouTenen, Monku obopyaoBaHMs (Ha cesepe) y KoaTKo— 1
7 |CBpoc CTOYHbIX BOA, W TpaHcnopTa, rmapasnuieckne I'IOBerH(E)CT;ibIe " cpe,quechHHoe PervoHaneHein | lMpexogsiiee
ucnbiTaHus TpybonpoBos,oB, FPYHTOBbIE BObI, MOYBA
o6e3BoXxunBaHme rpyHTa ’
8 Ob6pasoBaHue TBEPAbIX CTtpouTenbHble paboTbl U nocenkn |PacTUTenbHOCTb, NMOYBbI U CpeaHecpouroe | Pervionanbhbii |  Mpexogsiuee
OTXOA0B cTpouTtenen NoA3eMHbIE pecypchl P P P t
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OkoH4YaHue mabnuupl 3.6

BpeMmeHHble Macwra6 CreneHb
Ne Bup Bo3aencreus MCcTOYHUMK BO3AENCTBUSA O61beKkTbl BO3AENCTBUA pamMkun BO3AeHCTBUS YCTOMUYUBOCTU
BO34eNCTBUA BO34EeNCTBUSA
CTpouTenbHbIA TPAHCNOPT 1 . .
9 |lWym YXMBOTHbIN MK e HeECPOYHOE oKarnbHbIN Mpexopslee
y obopyaoBaHue P Cpeariecp n pexoaAL
O6bexkmsi Ha Mope
Opa3oBaHne 0caakoB HoyrnyouTenbHble paboTbl Npw
O6p BAKOB, Aroyrny P P Mopckas dnopa n dayHa,
NPUBOASALLMX K moTepe CTPOUTENBCTBE MOPCKUX .
1 . BKrtovast 6eHTOC, NNaHKToH, |  [onrocpouHoe JTokanbHbI O6patumoe
cpeabl obUTaHUS NN e [COOPYKEeHWI, NMPOKIagKe MOPCKUX
MOPCKMX MITEKOMUTAOLLNX
HapyLUEeHUSM TpybonpoBoAOB, AAMMUHIE
Hgwikerue mopckutx Cyaos PbIGHbIE pecypchbl, MOpCKMe
dakTopbl 6ecnokoncTea CcTpouTenbHble paboTbl BO BPEMS ' eaHe—un .
2 P P P P MekonuTamoLme, Cpea To4yeuHbIn Mpexoasulee
(Lwym, CTONKHOBEHUSA U Ap.) [CTpouTenbcTBa TPybonpoBoaa, AOMNrocpoyHoe
6eperosble NTULbI
nnatcpopmbl 1 TLU
OpOC CTOUHbIX BOJ, B OpOC CTOYHbIX BO, KpaTtko—n .
3 C6p A Cop A, Mopckas dprnopa n dpayHa P JlokanbHbIN ObpaTtnmoe
Mope M4 pouCTbITaHns cpepHecpoyHoe
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Bbi6pochl

B nepuwop 6ypeHns CKBaXWH Ha Cywe OCHOBHbIMW WCTOYHUKaMWU BbIGpOCOB
3arpasHAOLLMX BELLECTB B aTMOCdepy ABNAIOTCS:

a) MalunHHoe obopyaoBaHME Ha CTPOUMIOLWAAKE;

©) BcnomMoraTenbHble MEXaHWU3MbI;

B) TPaHCMOPTHbIE CPEACTBA;

r) obopynoBaHue nns 3eMnsaHbIX paboT (Bynbjo3epbl, 3KCKaBaTopbl U T.4.).

Mopckue cypa u crpouTtenbHoe obopynoBaHue (gparu, 3MneKTporeHepartopbl) W
BEPTOMETHLI, WUCMONb3yeMble NPy nNpoBeaeHWM pabotr Ha Mope, OyayT sBNSATbLCA
WCTOYHMKaMK 3arpAa3HEHMs aTMOCEPHOro Bo3ayxa.

OcHoBHbIE 3arpAsHALLME BewecTBa, cogepxalumecs B Boibpocax npu nposegeHnn
CTpOUTENbHBIX paboT Ha MOpe, Takune Xxe, kak npu BypeHnn Ha cywe: CO, CO2, NOx, SO,,
YyrneeoAopo/ibl U B3BELLEHHbIE BELLECTBA.

CnepyeTt OTMETUTb, YTO 3anbiNeHWe B NETHUA Nepuog SBMSETCH OCHOBHbLIM BUOM
NoTeHUManLHOro BO3flEMCTBUS HA aTMOCKEPHBIN BO3Ayx Ha aTane bypeHns Ha cywe. 3To
Bo3aeincTBMe OyaeT Bbi3BaHO BbIEMKOW rpyHTa n obpasoBaHuMeM oTeanos. McknioueHuem
ANA cTpouTenbHbIX paboT Ha MOpe SBNAETCA OTCYTCTBME NbINW.

Bibpocbl npu BypeHun Ha cylwe npeacrasneHsl B Tabnuue 3.7.

Tabnuua 3.7 — BeiBpockl npu BypeHun Ha cylue

_ | MakcumanbHbIn _
FopoBas macca | MuHUManbHbIA CpegHui
HavmeHoBaHue BbIOpOC
BbIGpocoB BbIGpoc BbIOpOC
3arpAsHsoLEro 3arpAsHAoLLIEro
3arpA3HAIOLLEro | 3arpsAsHSAIOLEro 3arpsASHSAIOLLErO
BellecTBa BblI6pocoB BellecTBa
BeLLecTBa, TOHH BeLWEeCTBa, r/c BELLECTBA, f/c
BbIGPOCOB, r/c
A30Ta gunoKeua 0,42 -15,37 0,3 2,02 1,16
A30Ta oKcua 0,07 2,5 0,07 0,33 0,2
0,000001-
BenzanupeH 0,00003 0,0000008 0,00001 0,000005
BeHson 0,0002 — 16,38 0,018 0,26 0,14
BaseLueHHele 0310 0,210 02107 02107
BelyecTsa
'mapokeumeTnnbeH3o
1 (kpeson, cuecs 0,000001 0,006 0,006 0,006
N30MEepOoB: OpTO-,
MeTa-, napa-)
OumeTunbenson
(keunon) (cuecs 518 0,08 0,08 0,08
MeTa-, OpTo— U
napansoMepos)
>Kenesa Tpuxnopva
(B nepecuete Ha 0,0001 0,001 0,001 0,001
Xeneso)
Sona T8epaoro 0,34 0,002 0,002 0,002
TOMnUBa
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HaumeHoBaHue
3arpAsHAIOLEro
BeLeCcTBa BbIGPOCOB

[opoBast Macca
BbiOpoOCOB
3arpsASHAIOLLEro
BeLeCcTBa, TOHH

MuHUManbHbIN
BbIOpoC
3arpAsHAIOLLEro
BeLLeCTBa, r/'c

MakcumanbHbIn
BbiGpoC
3arpA3HAIOLWEro
BellecTBa
BbIGPOCOB, ric

CpenHun
BbIOpOC

3arpsiHAIOLLErO
BewWecTBa, ric

3ona TOC masyTHas

(B nepecyeTe Ha 0,006 0,003 0,003 0,003
BaHagum)

KapGonar Harpus 0,0003 0,0002 0,0002 0,0002
(auHaTpu kapboHar)

KepocuH 0,016 -0,79 0,16 0,57 0,365
Mapraney v ero 0,000013 0,00009 0,00009 0,00009
coeauHeHus

MetaH 0,04 —3377,67 3,66 53,06 28,36
Merunenson 0,0001 - 10,32 0,01 0,16 0,085
(Tonyon) ' ’
MwuHepanbHoe macno 0,00005 0,002 0,002 0,002
Hatpui rugpokcus

(Hatpusa rugpookuce,

Harp eaxuii, Coaa 0,0007 0,0004 0,0004 0,0004
KaycTuyeckas)

Mbinb

HeopraHuyeckas ¢

copepxaHnem

KpeMHUs! MeHee 20, 0,047 0,028 0,028 0,028
20 =70, a Takxke

6onee 70 npoueHToB

CepoBogopog, 0,000004 - 2,79 0,00001 0,043 0,0215
Cepbl guokeng, 0,067 — 19,13 0,07 0,44 0,255
Yrnesoaopoabl

npeaensHelie C12-C- 0,001 -0,053 0,018 0,062 0,04
19

Yrnesoaopoabl

npeaensHble C6-C10 1263,15 20,06 20,06 20,06
Yrnepog, (Caxa) 0,027 - 4,14 0,036 0,17 0,103
Yrnepoga okcug, 0,35-18,77 0,25 1,58 0,915
dopmanbaerng, 0,0006 - 0,17 0,005 0,11 0,05
dTopuabl

rasoobpasHble

(rvppodhTopua,

KDEMHUIA 0,00003 0,0002 0,0002 0,0002
TeTpadpTopua) (B

nepecyete Ha TOop)

dTopuabl TBEPAbIE 0,00005 0,0003 0,0003 0,0003

BuiGpock! npun BypeHnn Ha mope npeacTaeneHs! B Tadnuue 3.8.
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HanmeHoBaHue
3arpsisHAoLWero
BellecTBa
BbIGpocoB

McTOoYHUK
BbiGpoca
(0606LWweHHO)

FopoBasa macca
BbIGpocoB
3arpsi3HAIOLEro
BELLECTBA, TOHH

MuHuManbHbIR
BbIGpoC
3arpsA3HAIOLLEro
BeLleCcTBa, r/c

MakcumanbHbIN

BblOpoC
3arpsA3HAIOLLEro
BellecTBa
BbIOGpPOCOB, ric

3arpsi3HAOLWero

CpeaHuit BbIGpoc
BelecTBa, r/c

A3soTa
Anokeua

KomnpecopHas
CTaHLMA BbICOKOrO
JaBneHns,
rasoTypboreHeparop
C NPVBOAOM

9,16 — 69,93

0,29

2,22

1,205

A30Ta oKkcua

KomnpecopHas
CTaHUMS BbICOKOTO
AaBreHns,
rasoTypboreHeparop
C NpUBOAOM

1,49 -11,36

0,047

0,36

0,2

MeTaH

1,28 — 14,22

0,04

0,45

0,25

Yrnepoaa
okcuvg

KomnpecopHas
CTaHLUS BbICOKOrO
JasreHus,
rasoTypboreHeparop
C NpuBOAOM

19,8 - 582,73

0,63

18,47

9,5

BbIB6pochl npy NOUCKOBO-pasBeLovYHOM BypeHun npeacTaeneHsl B Tabnuuye 3.9.

Tabnuuya 3.9 — BbiBpockl Npy NOMCKOBO-pa3BeoudHOM BypeHnn

(&)
0o ® OZI s O S0 o 8o
S5 ° 8,03 I 62 |2 o _T g
ERE £gI 8832 | ToITL |ZoTE sl 935
MO F O 853 200 g £9e8% |E88kKa o8
o Q9 Fa x Q& m ezl [s2x Q0 = 2
oo o g d SafQ Sofh [SoTad sT5
gwde 538 @9 & o $170 |§3dal 20
38832 S mQ S2&g 1035d |[g@F Qe g8 3
© = [} o = s - 0 © = A o= 9
T3 = S 8a = 8§89 |= 8§ =@ g8§°
AsoTa [unsenbreHepartopsl,
AMoKeua KOTMbI 2,59 0,082 0,082 0,082
Asora okeng | FM3eTereHeparopel, 0,96 0,03 0,03 0,03
KOTnbl
BeHsanupeH ﬂ”3e“"l<r§:fgm°pb" 5,510 1,74107 1,74107 1,74107
BaBelueHHble | OusenbreHepartopsl, 0.34 0.011 0.011 0011
BelecTBa KOTbl : : : :
Owxeneso
TpUOKCWA [In3enbreHepaTopsl, 0.0002 6.310° 6.310° 6.310°
(>xenesa KOTbl ' ’ ' ’
oKeva)
Kepocu fvsenerexeparopel, 1,25 0,04 0,04 0,04
KOTnbl
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Q
® OTCI s O = O 60
02 ) Snos 3 82 |2 G.% g8%
g $8% 288, | 233g (28304 4:zs
mQ g M Tag xQ % m sSx i 53—0:30 s &5
2EE3 £ge 2956 2550 |S§a032| =78
o560 e 20 05% 0 SauGg (gm0 e
5¢8 S8 gagy | $"23 |§"g0G| Fed
= r 4 ~—~ © = S ] m Qs
g s 3 3 [ L] ® = © o
('\eﬂripraHeu " | Busenwreneparops, 0,00002 6,3107 6,3107 6,3107
KOTnbI ! ! ! !
coeMHEeHUA
Metam Ansenerexeparopel, 0,12 0,004 0,004 0,004
KOTNbI ! ! ! ’
Mbinb
HeopraHuyec
Kas ¢
coaepkaHue
M KpemHus: ﬂ“se”"l(rg:fgampb" 0,12 0,004 0,004 0,004
meHee 20, 20
— 70, a Takke
6onee 70
NpOLUEHTOB
Ceposoaopoa ﬂ"”e”"KrgT*'nelgampb" 0,00002 6,3107 6,3107 6,3107
Cepel Ausensreneparopel, 0,28 0,0088 0,0088 0,0088
AVoKeua KOTSbl ! ’ ! !
Yrnesoaopoab!
npeaenbHble ﬂ”ae”bgg:;jampb" 0,006 0,00019 0,00019 0,00019
C12-C-19
Yrnepog OwusenbreHepartopsl, 0.2 0.0002 0.0002 0.0002
(Caxa) KOTMbl ’ ' ' !
Yrnepoga OusenbreHepartopsl, 479 015 0.15 015
oKcung KOTIbI
dopmans- [usenbreHepartopsl, 0.05 0.0016 0.0016 0.0016
aerug KOTSIbI ' ' ' '
dTopuabl
rasoofpasHble
(mapodbTopua,
KpEMHIA Fusensreneparopsl, | 0,00004 1,310° 1,310° 1,310°
TeTpadTopUA)
(B nepecuyete
Ha dTOp)

3emMernbHble pecypchbl

K ogHOMY 13 macwtabHbix BUAOB BO3AENCTBMSA, KOTOPOE OKasbiBaeTcs npu GypeHn
CKBaXMH Ha Cyle, OTHOCUTCA OTYYXAEHMEe 3eMenb W  WUSMEHEHUE pexuma
np1pPoAONONbL30BaHNA. HapylleHne 3emMenb 1 NoYB CBS3AHO CO CMEAYHLUMMM OCHOBHBLIMMN
BngamMum 3eMnaHbIX pa6o-r:

a) 04YNCTKA NOBEPXHOCTU, CHATUE BEPXHErO Crosi NMOYBLI;

6) pobblMa KpynHO- U CPeAHE3EPHUCTOrO ChinNyyYero marepuana —annioBuasnbHbIX
neckoB, rpasust uUnu wWebHa ans: WMHrpeaneHToB 6eToHa, LOPOXHBLIX OCHOBAHUA W
MOArOTOBOK, 3acbIMOK noa pr60l‘|pOBOJ1bl WU ApeHaxa, 3amMeHbl BbIHYyTOrO MArkoro rpyHra
marepuanom o6bLEMHOM 3aCbInKu.
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Mpu paspaboTke MECTOpPOXAEHUA Ha Mope Haubonbllee BO3LEUCTBUE Ha
U3NYECKYIO Cpealy MOpS OKaxyT AHoyrmnybutenbHble pabotbl. [lpouecc cTpouTenbHo-
MOHTaXHbIX paboT B MOpe npeanonaraeT BbINOMHEHWE AHOYINyOUTENbHBLIX U UHBIX padoT
Ha Mope BLOMb TPAcC MOPCKUX TPybOMpoBOAOB B panoHax A06blMM M Ha TepMmuHanax
OTrPYy3KM.

CTOuHbIe BoAbI

OcHoBHOE BO3[ENCTBME HA MOBEPXHOCTHbIE BOAblI CYyLUM BO3HWMKAET BCNeACTBUE
nepeceYeHns BOAHbIX 0ObEKTOB M cOpoca CTOUHBIX BOA B BOAHbIE 0ObekThl. Micnons3oeaHue
BOAHbIX 0ObekToB AnsA uened cbpoca CTOYHLIX, B TOM 4MCNE [APEHaxHbIX, BOJ,
ocyulectenseTca ¢ cobniogeHvem TpeboBaHuW, npesycMoTpeHHbix BoaHeim Kopekcom
Kogekc P® ot 03.06.2006 Ne 74-03.

Ha stane OypeHuns 0OpasyloTcs pasHble KaTeropum CTOYHbIX BOA4 M3 6onblioro
KONMYeCTBa TOYeYHbIX WMCTOYHUMKOB. [pu ycrnoBun ceBegeHWss OOBEMOB CTOYHbIX BOA K
MUHUMYMY W Hafnexallem KOHTPOmne Hapj OYUCTKOW, CTOMHble BOAbl He OyayT okasbiBaTtb
CYLWECTBEHHOrO BO3AEUCTBUS HA OKPYXaloLLyIo cpeay.

CTtouHble Bogbl OObMHO MOMYT cofepxaTb npuMecu, CcrnocobHble 3arpss3HATb
rPYHTOBbIE BOAbI M BNMATL HA Buonornyeckme pecypcbl BOLOEMOB.

CTOKM OT rMapaBnUYECKUX UCTIbITAHUIA NPEACTaBNAT Hanbonee cepbesHyto Npodnemy
C TOYKM 3peHUst pUcka 1 opraHusauum cbopa, O4UUCTKU U yaaneHWs No cneayrowmm npuyMHaMm:

a) CTOKM NOCTYNarT Ha CTaHLMKN OYUCTKN uiunu yTunmsaumm 6onswmmm obbemamm u,
Kak npaewuno, noa 6onbLwmMM faBneHnemM;

©) CTOKM NO CBOMM XUMWYECKUM CBOMCTBaM TPEeOyIOT CneLmanbHON OUMCTKY;

B) MNPV MMAPOUCNLITAHMAX MOXET ObITb MCMONb30BaHA MOPCKasa BOAA, KOTOpas noTom
OyaneT cOpoLueHa B NpecHble BogHble 00bekTbl (ManoBepoATHO, HO BO3MOXHO).

OCHOBHbIMM NOTEHLMATBbHBIMW MOCNEACTBUSAMU, CBA3AHHBIMK CO cOpocamMm CTOYHbIX BOA,
Ha aTane BypeHns O6bEKTOB, SBMAETCS 3arpssHEHNE MoYB, NOBEPXHOCTHbIX M NMOA3EMHbBIX BOA,.

NcTouHnkom o6pasoBaHusi CTOMHbLIX BOA MPU pa3paboTKe MECTOPOXKAEHWA Ha Mope
ABMSETCS MOPCKOMW TPaHCMOPT, UCMOSb3yHoLLWACS Ha 3Tane 6ypeHna. CTouHbIe BOAbl COCTOST
N3 KOMMOHEHTOB, TUMUYHbIX AJIS BCEX MOPCKUX CyAO0B (BOAa CUCTEM oxNnaxzeHus, ObiTosble
CTOYHbIE BOAbI).

Cuuraetcs, 4To cOHpPOCHI CTOUHBIX BOA OT NOObIX CYAOB, UCMONb3YIOLMUXCH Ha 3Tane
BypeHusi, He ByayT UMETb 3HaUUTENbHbBIX NOCNEACTBUM ANS MOPCKOW Cpeabl.

OTxoabl

Mpeannonaraetcs, yro 6onbLuas YacTe TBEPAbLIX OTXOAOB 338 BECh NEPUOA KU3HW CKBEKNHbI
obpasyetcs Ha arane Gyperusi (Gonee 60 %). lMNpu 3TOM Ha COOPYXEHWUA, PacnonoXeHHbIe Ha
cywe, npuxoautcst bonee 95 % cTpouTenbHbIX OTXOAOB, TOrAA kak obpasoBaHMe OTXOAO0B Ha
MOPCKNX COOPYEHUSX OTHOCUTENLHO HEBENWKO. Takum obpasom, roeops o cbope u yaaneHum
OTXOZ0B, NPEXAe BCEro, paccMarpuBaeTcs atan GypeHnst CKBXKUH Ha CyLue.

Mpn GypeHun ckBaxkuH Takke 0OpasyroTCA OTXOAbl METANNOB B BUAE W3HOLLEHHBIX
BypoBbIX TPYD, Orapkv anekTpoaoBs 1 NNacTMaccoBble 3arnyLuku oT Tpyo.

Llym

Bo Bpems cTtpoutenscrtea 06BbEKTOB OCHOBHBIMW UCTOYHMKaMK yma ByayT:

a) MawmHHoe obopyaosaHue Ha CTpounnowagkax.

6) BcnomorarenbHble MexaHn3Mel.

B) TpaHcnopTHbIe cpeacTea.
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r) ObopyaoBaHve ansa 3eMnaHbiX paboT (BynbAo3epsbl, aKCkaBaTopbl U T. A4.).

Mpu BypeHun ckBaXKMH HA MOPE OCHOBHbLIMM UCTOYHUKaMK Wyma ByayT: BepToneTsl,
MOpCKUWe cyaa, Aparv u cTpoutensHoe obopyoBaHue.

BosgenctBMe OT f[aHHbIX WCTOMHWKOB OyAeT HOCWUTb NOKanbHblA XapakTep, HOo
oTnMYaTbCs MO MPOAONMKUTENBHOCTN. COOTBETCTBEHHO, BOMPOC LUYMOBOrO BO3AEWCTBUS
BaXKEH B 3KOJIOMMYECKN YyBCTBUTENbHBLIX parioHaXx.

OHepreTuueckue pecypcol

OHepreTuyeckme pecypcbl, pacxofyemble Npyu OypeHuW CKBEDKWH, NPeACTaBneHbI

Hwke (Tabnuvua 3.10).

Tabnuua 3.10 — SHepreTudeckue pecypcbl «bypeHne CkBaXKuH»

MuHumanbHbIN pacxos | MakcumanbHbIN pacxoa
HaunmeHoBaHue
EanHnubi 3HepreTuyYecKux 3HepreTU4ecKnx
3HEepreTuyYecKux
n3mepeHus | (CbipbeBbIX) pecypcoB (cbipbeBbIX) pecypcoB
pecypcoB
B ropg, B roa
MoTtpebnexve
P KBT*u/T 118,79 — 22564845,45 118,79 — 22635125,68
3MNeKTPO3HEPrun
rotpebnetme Tonnuea TyT. 76,6 — 9575,0 76,6 — 9575,0
(Bcero)

3.3

Cuctembl c60pa NPOAYKLMU CKBaXKUH

3.3.1 CkBaxuHa (KyCT CKBaXXWH)

Mpn aKCnnyaTaumMm CKBaXKWMHHOTO 06O0pYyAOBaHWA OCHOBHBIM BUAOM BO3AEUCTBUS
ABNATCH BbIGPOCHI B aTMOcdepy 1 3HepronoTpebneHue.

Bbibpochbl

OCHOBHBIMW UCTOYHUKaMK BbIBPOCOB paboTarolen CKBaXKMHbI SIBNSIIOTCA ApPeHaXHble
€MKOCTW W HEMJOTHOCTU 31IEMEHTOB 0G0PYAOBaHNSA CKBEXKUH.
Coctas BbIOpocoB B atMocdepy OT 3KCNyaTauMoHHOW CKBaXWHbI NpeacTaBneH B

Tabnvue 3.11.

Tabnuua 3.11 — Coctae BbIGpocoB B aTMOchepy OT SKCMNyaTaLMOHHON CKBaXWHbI

MakcumanbHbIN

HanmeHoBaHue | NopoBas macca | MUHMManNbHLIN CpeaHun
BblGpoC
3arpA3HAIOLWEro BbIOpocoB BbIOpOC BblOpoOC
3arpsAsHAOLLEro
BelecTBa 3arpsIHAIOLLErO | 3arpA3HAIOLWEro BewecTBa 3arpasHAoWero
Bbl6bpocoB BellecTBa, TOHH | BeLeCTBa, r/c BLIBPOCOB, i BeLeCcTBa, r/c
BeHnson 0,0007 - 0,4 0,00002 0,013 0,006
OvmeTtnn6eHson 0,0002 - 0,13 0,000007 0,004 0,002
(kevnon) (cmecb
MeTa-, OpTo- U
napan3omepoB)
U3sonponunbeHso 0,11 0,0035 0,0035 0,0035
n (kymon)
MetaH 0,018 - 3,41 0,0017 0,11 0,0056
MeTtun6en3son 0,0005-0,24 0,000015 0,008 0,004
(Tonyon)
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MakcumanbHbIn

npegensHble C6-
C10

HaunmeHoBaHune [opoBasi macca | MUMHUManNbHbIN CpenHun
BbIGpoC
3arpsA3HAKLLEro BbIOpocoB BbIOGpOC BbIGpoC
3arpsi3HAOLEro
BelecTBa 3arpsA3HAIOLLErO | 3arpsA3HAIOLEro BewecTaa 3arpsi3HAIOLLEro
BbIGpoCcoOB BelecTBa, TOHH BeLWecTBa, r/c BLIGPOCOB, F/C BewecTBa, r/c
CepoBogopos 0,029 -1,85 0,0009 0,059 0,03
Cnupt 0,11-0,13 0,0035 0,004 0,00375
METWNOBbLIN
Yrnesogopogbl 0,15-458,35 0,0048 14,53 7,26
npeaenbHblie C1-
C-5 (uckniovas
MeTaH)
Yrnesogopoabl 0,04 — 47,56 0,0013 1,51 0,72

CoctaB BbIOpPOCOB B atMocepy OT HarHeTaTtenbHOM W MOrfnoLwarolen CKBaXWH
npegcraeneH e Tabnuue 3.12.

Tabnmua 3.12 — CoctaB BbIBPOCOB B armMocdepy OT HarHeTaTensHOW WM MOrnoLLaroLLEN

CKBaXXWH
. MakcumanbHbIn N
HaumeHoBaHue [opoBas macca MWHUManbHbIN BLIBDOC CpepHun
3arpsAsHALLEro BbIGpoCcOB BbIOpoOC P BbIOpOC
3arpsAsHAILEro
BelwecTsa 3arps3HsAOLLEro 3arpsA3HSIOLLErO BewecTaa 3arpsA3HAIOLLEro
BbIOpocoB BELECTBA, TOHH BeLWEeCTBa, ric BeLWEeCTBa, ric
BbIOpOCOB, r/c
MeTaH 0,051 -4,66 0,11 0,25 0,18

CocraB BbIOpOCOB B aTMOCKEPY OT KyCTa CKBaXXMH npeactasneH B Tabnuue 3.13.

Tabnuua 3.13 — Cocras BbIBpocoB B aTMOCKEpy OT KyCTa CKBaKUH

o
o O [ [o 2= = o = (o] o o O
Sg ° 8,863 I o<f 3 g _T 2 g 2
5338 52 s83F Tod- | 3oT8s| 935
2258 =89« | 2298 | 532858 | 423
X o T o E) ® L] © L= [ Ko © X -
Tz g%& %99 g 8 S I - s€zIo s€x%o6 | Exo0o
& g 539 @' & o 23180 Ssi8dac| S®0
S X023 9 0O1 RO m & 3 onm% @y IX g
Sgon s a8 T2 £ 220 = gao3 Feo
T3 = S 88 = §8°® |= § ®@| g8°
A3oTa guokeng Mpomnnowaaka 0,045-2,43 0,045 0,11 0,077
A30Ta oKkcua Mpomnnowaaka | 0,007 — 0,081 0,0003 0,005 0,0025
BeHaanupeH - 0,1107 0,7107° 0,710° 0,710°
YcTbs
BeHson A00bIBaKOLLMX 0’0333%2 B 0,0000001 0,4 0,2
CKBaXXMH ’
BaHaanA mat | o innowanka 1,710 0,110 0,110°% 0,110
oKcug,
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HaumeHoBaHue
3arps3HAIOLLEro
BeLlecTBa
BbIGpocoB

MecTouHuk
BblGpoca
(0606wWweHHO)

[opoBasa macca
BbIOpocoB
3arpsA3HAIOLLEro
BELLEeCTBA, TOHH

MuHnManbHbIN
BbIGpoC
3arpsisHAIOLLero
BelecTBa, r/c

MakcumanbHbIN

BbIOpoC
3arpsA3HAIOLLIEro
BellecTBa
BbIGpOCOB, ric

3arpsA3HAIOLLEro
BelecTBa, r/c

CpepnHui Bbibpoc

Owxeneso
TpUoKecug,
(>xenesa okcua)

Mpomnnowaska

1,44

o
o
[l
(&)

0,055

0,055

OumeTtun6enson
(keunon) (cmech
MeTa-, OpTo- U
napamsomepos)

0,000006 - 3,6

0,0000002

0,13

0,065

3ona TBEpAOro
TonnuBa

0,14

0,0044

0,0044

0,0044

3onaTOC
MasyTHas (B
nepecyeTe Ha
BaHaaumn)

0,0019

0,00006

0,00006

0,00006

N306yTuneH
(N306yTeH)

2,52

0,079

0,079

0,079

JNletyune
opraHuyeckme
COeAUHEHUS

7,99

0,26

0,26

0,26

Mapraney n ero
coejuHeHus

0,043

0,0016

0,0016

0,0016

MeTaH

0,0001 -
767,01

0,000003

41,41

21,21

MeTtnnbeHson
(Tonyon)

YeTba
A006bIBaOLLMX
CKBa>KVH

0,000003 - 7,2

0,0000001

0,24

0,12

Mbinb
HeopraHuyeckas
C coaepaHmem
KPEMHUS MEHee
20,20-70, a
Tarke 6onee 70
NPOLEHTOB

4,63

0,15

0,15

0,15

CepoBogopog,

0,0001 - 8,48

0,003

0,27

0,14

Cepbl gunokeung

Mpomnnowaaka

0,58

0,019

0,019

0,019

Cnupt
N30NPONUIOBbLINA

0,007

0,0002

0,0002

0,0002

Yrnesogopoabl
npeaenbHble
C12-C-19

0,04

0,001

0,001

0,001
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Q
) o orx ~ o s o ol 6 0
S ° 8wed | 3 82 |2 s _ Tt g6l
ERE: £z §83° | T |ToFg 9%
ggsg I o o 209 I-'.OQEI EOQBQ n2a
x 3 T og xS Eam RS Tk s SE § o &
ITca 0 2z k Sezt6 |s9z&%38|=Sz68
0% O = O mY ®» o 3 ® 0 SIinaTJag| S8 9
SR O3 o 40 o1& O So% g cmX0o| T & I
Sgom = o8 gao g F $ gp |2 goF He3d
T§ = | ¢ §8 | = g= |2 § Bw|igo
Yrnesogopoabl
npeaernbHble
0,000024 —
C1-C-5 - 2370,83 0,0000007 82,11 41,05
(ncknioyas
MeTaH)
YcTbsa
YrneBogopoabl A00bIBaOLLMX 0.0006 —
npegenbHble CKBaXXMH, i 0,00002 30,37 15,18
876,88
Ce6-C10 HENMOTHOCTUN
obopyAoBaHusi
Yrnepog (Caxa) | MNMpomnnowagka 0,058 0,0018 0,0018 0,0018
Yrnepoga okeug | MNMpomnnowagka 0,048 - 1,12 0,002 0,058 0,018
dropugbl
rasoo6pasHbie
(rvapodpTopua,
KpEMHUI MpomnnoLyaaka 0,410° 1,210 1,210% 1,210%
TeTpadTopus)
(B nepecyeTe Ha
¢pTop)
®ropuas! Mpomnnowaaka 0,0002 0,810° 0.810° 0,810°
TBEPAbIE
Xnopucteii Mpomnnowaaka 0,00017 0,510° 0,510° 0,510°
BOAOPOA
OHepronoTpeSneHue

Haunbonbwme ob6bembl NOTPeOneHWs 3Heprum MNpoOUCXOAAT

CUNOBbIX arperatoB CKBaXXUHbI. B Ta6n|/|uax npeacraeneHbl

B pesynbtare paboTbl
JaHHble Mo  pacxopy

3HEProHoCUTENEeN NPW 3KCNNyaTauum CKBXKWH HACOCHLIM CMOCOGOM.
O6bemMbl NOTPeBNEHNA 3HEPreTUYECKUX PECYPCOB 3KCMITyaTaLMOHHOW CKBaXXWMHOM
npegcraeneHsl B Tabnuue 3.14.

Tabnuua 3.14 — JHepreTuyeckne pecypebl « IKCMnyaTaumoHHasi CKBaXKMHAY

. MakcumanbHbIN
MuHuManbHbIN pacxoan
HanmeHoBaHue pacxon
EAnHWLbI SHepreTUYecKux
SHEepreTuYecKnx 3HEepreTuyecKux
M3MepeHus | (CbipbeBbLIX) pecypcoB
pecypcoB B ron (cblpbeBbIX) pecypcoB
B rog
MoTpebneHne
P KBT*u/T 5-733138480 12,8 — 733138480
3MNEKTPO3HEPrun

103



NTC 28-2017

O6beMbl NoTpebneHns 3HePreTUYECKNX PECYPCOB HarHeTaTenbHOM 1M MOrnoLlaroLLen
ckBaXknHamu npegcraeneHsl B Tabnmue 3.15.

Tabnuua 3.15 — QHepreTnyeckue pecypcbl « HarHeTaTeneHast nnmn NornoLwaroLas CKBaXuHbI»

MuHumanbHbIM pacxod | MakcuManbHbIA pacxos
HaumeHoBaHue
EavHuubl 3HepreTUYeCcKux 3HEepreTuyYecKnx
SHEpPreTU4eCcKux
M3MepeHus | (CbipbeBLIX) PECYPCOB | (CbIPbEBbLIX) PEeCYypcoB B
pecypcoB
B roa roa
MoTpebnenune
P KBT*u/T 4,90-547 6,66 —292187396,00
3MNEKTPO3HEPrnn

OB6bembl NOTpebneHns SHePreTUYECKNX PECYPCOB KycTa CKBaXWH MPeACTaBneHbl B
Tabnuue 3.16.

Tabnuua 3.16 — QHepreTuyeckune pecypcbl « KycT ckBaXuH»

MuHumanbHbIM pacxoa | MakcumanbHbIA pacxopn
HanmeHoBaHue
EnuHuubl 3HepreTUYecKnx 3HepreTM4eckKnx
3HepreTUYECKUX
u3mepeHus | (CblpbeBbIX) pecypcoB | (CbipbeBbLIX) pecypcoB
pecypcoB
B roa B roj
Morpebnerive KBT*u/T 4,83 -972601080.50 | 12,05 - 1037063286,00
3MEeKTpOoaHeprum
MoTpebneHune Tonnuea Ty 0,47 24,95
(>knuaKoro)
OTtxoabl

B kauecTBe OTXOQOB 3KCMnyaTaumu CKBaxKMH 0Opasytotcs oTpaboTaHHble Macna B
pesynbTaTe 3amMeHbl Macen B O0OpyAOBaHWW, CarnbHUKOBLIE U NapOHUTOBblE HabMBKU U
npoknagki. O6bembl 0OpasyroLMXCA NPU SKCMyaTaumMmn CKBaXKMHbI OTXOL0B NpeAcTaBreHbl
B Tabnunuax Huxe.

Tabnuua 3.17 — O6beMbl 0OpasoBaHMa OTXOA0B IKCMnyaTaumm HepTAHOWM CKBaXKMHBbI

(BopoHedTAHAsA aMynbCuA
npu KPC)

Macca Ucto alleHue ¢
Ne| HauMmeHoBaHue oTxona HHUK O6pauy
OTX040B, T obpa3oBaHus orxoaamu
Macna nHgyctpnanbHblie 3ameHna macen B
1 8,6 YTunusauus otxop,0s
oTpaboTaHHble obopyaoBaHun
CanbHukoBas HabvBka 3amena
acbecTo-rpacutoBas,
2 0,015 carnbHUKOBbIX YTununsayua otxoa0Bs
npomacreHHas (cogepxaHue npOKAaAoK
macna 15 % v 6onee)
3ameHa
PesnHoBO-ac6ecToBble
3 oTX0Mb! 0,24 NapOHUTOBbIX YTunusaymsa otxon08
npoknagok
OTxoabl 5,00bI4M ChIpON
HedTN N HedPTAHOrO
4 | (nonyTHoro rasa) 137 KPC n TKPC YTunnsayusa otxonos
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Tabnuua 3.18 — OTxoabl «HarHeTaTenbHasa uny NOrnoLaoLWasn CKBaXKMHbI»

UTC 28-2017

HaunmeHoBaHue
orxoaa

UcTouHuk
obpasoBaHun
OTX0A0B

Knacc
onacH
ocTH

HanmeHoBaHue
cnocoba
yTunusauum

Kopg no
OKKO

Macca

obpa3soBaHus,

TOHH

CanbHukoBast
HabuBka acbecro-
rpacuTosas
npomacrneHHas
(copepxaHue
macna meHee 15 %)

CkBaxkvnHa

YTunusauns
OTXOA0B

91920202604

0,01

Tabnuua 3.19 — Otxogbl «KycT ckBaXknH»

HanmeHoBaHue
oTxoaa

McToYHuK
obpa3oBaHuA
oTX040B

Knacc
onac-
HOCTHU

HanmeHoBa-
Hue cnocoba
yTunusauum

Koa no ®KKO

Macca
obpasoBa-
HUA

AcdansTocmornona
padnHoBbIE OTNO-
KEHUA MPU 3a4NUCT-
Ke HedTenpoMbIC-
nosoro
obopyfoBaHus

CKkBaXkuHa,
KaHann3aynoHHbI
€ eMKOCTH

ObesBpexwvBa
HMEe OTXOZ0B,
yTunusayms
OTXOA0B

29122001293

8,8 -
2037,45

JleHTbl KOHBENEp-
Hble, NPUBOAHbIE
pemMHu, yTpaTue-
wme notpeburens-
CKue CBONCTBa

CkBaXkuHa,
TexXHUn4ecKkoe
obcnyxmneaHue
TEXHONOrM4YecKor
0 o6opynoBaHusi

Ytunnsauus
OTXOA0B

43112001515

4,205-5,0

LLnambl 6ypoBble
npu 6ypeHuu,
CBSI3aHHOM C
Aobbluen coipon
HedTH, NpUPOAHO-
ro rasa v rasoBoro
KOHAEeHcarta, ¢ npu-
MeHeHueM B6ypo-
BOrO pacTteopa Ha
yrneBoAoOpOAHON
OCHOBE YMEPEHHO
onacHble

CksakuHa

YTunusauusa
0TX0408B

29112111393

211,5

LLinambl 6ypoBble
OT KanuTanbHOro
PEMOHTa CKBaXMWH
npu Aobblye Cbipon
HedTH, NpMpoaHO-
ro rasa v rasoBoro
KOHJZIEHCaTa B CMeCH,
coaepxaiyme Hed-
TENPOAYKTbI B KO-
nuyecrse mexee 2%

CkBaxuHa

YTunnsauus
0TX0A0B

29126178394

408,22
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HaumeHoBaHue
oTxopa

McToYHUK
obpa3oBaHunA
oTX040B

Knacc
onac-
HOCTH

HanmeHoBa-
Hue cnocoba
yTunuM3auum

Koo no ®KKO

Macca
o6pasoBa-
HUA

OTxogbl A00bI1MK
CbIpO HEDTU 1
HedTAHOro
(nonyTHoro rasa)
(BOAOHEMTAHAA
3Mynbcusa npu
KPC)

KPC n TKPC

Ytunnsauus
OTX0A0B

21210000000

137,0

Mecok,
3arpsi3HEHHbIN
HEeMTLIO Unu
HedTenpoaykTamm
(copepkaHue
HedTU unn
HedhTENPOAYKTOB
15% v Gonee)

CkBaxuHa

Ytunusauusa
OTXO0A0B

9192010 1393

468,473

Pacteopbl 6ypo-
Bble npu BypeHnn
HEePTAHbIX
CKBaXKUH
oTpaboTaHHbIe,
ManoonacHble

BypeHue
CKBa>KUHbI

YTunusauua
0TX0A0B

29111001394

1440,09-
16881,052

CanbHukoBast
Habuska acbecTo-
rpacuTtoBas
npomacrneHHas
(copepxaHue
macna 15 % n
Gonee)

YnnoTHeHue
CoeIMHEeHUN,
3PA, 3anopHas
apmarypa,
32KBIDKKN

O6esBpexuBa
HME OTXOA0B,
yTunusauyusi
0TX0A0B

91920201603

0,172 —
0,384

CanbHukoBas
HabuBka actecro-
rpacdutoBas
npomacrneHHas
(copepxxaHue
macna meHee 15 %)

YnnoTHeHue
COEeUHEHUN

YTunusauusa
OTXOAOB

91920202604

1,017

Cunukarenb
oTpaboTaHHbIN,
3arpsi3HEHHbIN
HedTbLIO U
HedTenpoa.(coaep
XaHue macna
meHee 15%)

CkBaxuHa

YTunusauusa
OTXOAOB

4425031229 4

1834,5

TBepgable ocTaTku
OT CXMraHus
HedTecogepkalm
X OTX040B

OpraHun3oBaHHbIN
WNCTOMHMK
BbIGpocoB KTO-
50, dopcax-1

7472110140 4

13,652
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HanMEHOBaHME MeToyHuk Knacc | HaumeHoBa- Macca
oTxoma obpasoBaHusA onac- | Hue cnocoba | Kog no ®KKO | obpasoBa-
oTX040B HOCTU yTunusaumu HUsA

LLnamel 6ypoBbie BypeHue cksa-

npuv 6ypeHnu, CBA3. | XUHbI, NPOU3BOA-

¢ A0BbIYel ChIPOi CTBEHHas 4 yT:TJ:(g:‘aqaouan 29112001394 21 f$$91593_1

HedTw, cTpouTenbHas ’

ManoonacHble LesiTeNnbHOCTD

3HaunTenbHasa YacTb TBepAbIX 0TX0L0B 0bpa3syeTcsl B Cnyyasx aBapunHbIX CUTyaLmWn
(paa3nuBbl yrnesoaopoaoB) UM NPOBEAEHNST PEMOHTHBIX paboT, YTO He paccmaTpuBasTCs B
pamkax cnpasoyHuka HAOT.

3.3.2 Tpy6bonpoBoabl cMcTeMbI COOpa NPOAYKLUN CKBAXXUHbI

Mpn HopmanbHOM paboTe CcKBaXMH TpPyboNpoBOAHbIE CUCTEMBI

He 4BNAKTCA

3HAUUTENBbHLIMU UCTOMHUKaMK BO3AENCTBUSI HA 0OBLEKTHI OKpyXxatowwen cpeabl. Ha gaHHom
aTane Bo3aencTBus OyayT NPOUCXOAMTL NPU HEMMOTHOCTAX KpenneHus TpybonpoBoaos.

BbIOGpoChbI
McTOUHVKM BBIOPOCOB U MX KONMUYECTBEHHASI XapakTepucTUKa nNpuBeaeHsl B Tabnuue
3.20.
Tabnuua 3.20 — Beibpockl «Tpybonpoeoabl cbopa 1 TpaHcnopTa CKBaXKUHHON NPOAYKLMNY
[&]
) @ O [, © = 90 | 09
S ° Sp83 |3 82|3 o _t| &g
338 £g: S83° |Tg3 |38 4 S35
mgso Ido 209 g oQ & l-'.°9'50 mgg
oOx 9o Jag x Q9 &xam s2xP|82x90 &
Irga o s &Ik |96 |5Qzx80| =SZ06
o0& Jo 539 mn'Q ® o 1% 0o|sS18Ts| =S80
SXO0o5 4 o 01RO S8 |cnfdo| IR
Sgom =eg gagd | £ 23 |2 223 29
TS - 88828""23”3—3”
Cuncrema NnpoMbICNOBbIX 1,61 -
' 046 0,8
AsoTa gnokeng TpyBonpoBoAos ¢ [IHC 20,27 0, ,84 0,443
Asoraokeng | CVICTEMETPOMBICTIOBEIX | () o5 569 | 00075 0,095 0,05
Tpyb6onpoeoaos ¢ AHC
BeH3anvpeH Cuctema npombICOBbIX 0.210% 0.110° 0.110° 0.110°
Tpybonpoeogos ¢ AHC
Cuctema npombICnoBbIxX
Benson TPyGonposoacs ¢ iHC, 0.00015 = 5 5000005 | 0,39 0,2
HedTerasonposos, 10,98
hnaHueBble COeaUHEHUS
B3selleHHble Cuctema npoMbICroBbIX 252 1039 1039 1,039
BeLjecTsa Tpybonposogos ¢ JHC
OumeTtunGexson
(kcunon) (cmecb | Hedprerasonposog, 0,00005 - | 0,0000001
0,48 0,24
MeTa-, opTo—1u | hnaHueBble coeaUHEHUA 4,29 5
napansomepos)
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Tpybonposoaos ¢ AHC

[&]
) @ O |xs O, o | o9
Sg ° Swosd |3 62|22 o = &o2
5358 £gt: §8FR |zoFC T8 935
2QkK9 Ioo 209y | 2923 |E8°250| m28
2x g8 Zog xQEm S (88 E G0 =
Irge 09 s8Ik |SQI6|s9x%3| =SI6
o5 J0 539 WO 5E | 2Eimg|(SamwTal S8
SXRODD 4 o 0O XD SoSJ|cm & 0y I® g
sSomp b - () gmed I [} 2 om= go
o = o ) =92 = - 8 © - 0 o = 8
T3 - 3a = 8%|= 8§ o 23
Kenesa
Tpuxropua (B Cucrema npombICroBbIX 138 0.19 0.19 0.19
nepecyete Ha Tpybonposoaos ¢ AHC
XKeneso)
MapraHey n ero | Cuctema npombICrOBbIX 0,02 0,0029 0,0029 0,0029
CoeANHEHUS Tpybonposogos ¢ AHC
HedpTerazonposog, 0,03 -
Meran hnaHueBble coegUHEHUs 806,49 0,017 25,59 126
MeTun6eHson Hedbteraszonposog, 0,00009 — 0,000003 0.24 012
(Tonyon) hnaHueBble coeaNHEHUs! 6,87
0,00025 -
CepoBogopog, HedTerazonposog, 171 0,0000008 0,06 0,03
Crvpt ) Cuncrema npoMbICOBbIX 238 0.53 0.53 0,53
METUMOBbIN Tpybonposoaos ¢ AHC
vaiir-cnupur | CVICTEMA MPOMBICTIOBbIX 0,86 0,35 035 035
Tpybonposoaos ¢ AHC
Yrnesogopoabl
npesenbHble S”Cg;'j"'iggﬂ":'z’;sgx 0’8%%2_ 0,000014 0,26 0,13
C12-C-19 PYbONPOBoA ’
:;ZZZZ’?::EI?H CucTema npoMbICIOBbIX 0023 —
C1-C-5 (vcknio- Tpybonposogos ¢ [JHC, 297179 0,00007 80,72 40,36
ornaHueBble COeANHEHNS
yas MeTaH)
Yrnesogopogbl
C6-C10 H A '
Cucrema npombICroBbIX
Yrnepog (Caxa) Tpy6ONPOBOROE ¢ AHC 345,44 10,96 10,96 10,96
Cuctema NpoMbICIOBbIX 2,21 -
Yrnepoaa okcug TpyBonposoaos ¢ AHC 2881,03 0,063 91,66 45,8
dropuabl
rasoobpasHble
(rvapodbTopUA,
KpEMHIATA f”cg;'j"'i;g°g":'2’g’:gx 0,012 0,0034 00034 | 0,0034
TeTpadTopUA) pybonposoa
(B nepecyete Ha
®TOp)
Pdropuabl Cucrema npombICroBbIX 0,006 0,0014 0,0014 0,0014
TBEpPAblE Tpybonposoaos ¢ AHC
Xpowm (Cr6+) | CVICTEMa MPOMLICNOBbIX 0,00014 | 0,00005 | 0,00005 | 0,00005
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Tabnuuya 3.21 — Beibpocskl «HedrenepekaunearoLas craHums

[+
Q Q
o O o ] [e 2= = [e} = [o] o0
$5 .o 83 Sp83| 3 8¢ |2 5 %2 &86%
FERE © I soFF| ToT |FoTT sl CT
@ 3z s N r g |4 Qg I35
8258 o3 82s| £E22m 523259 o
Y E} % ® o < L= © o 0 < &
zrgs < SsSIr| sQ@Ix0 (29I %0| SIo
R s9 a9 & o 2380 |S1unda|l S50
= RO 3 0 o1&k O m & J R ) I &3
sgoa 38 gagy| £ 2% |E g2o°3| 238
z 8 5~ |S 83| = §© |2 § = ggo
=
1,45 —
A30Ta guokcua, - 214.96 0,046 6,82 3,43
AsoTa okeug - 0;;2969— 0,008 1,101 0,55
. ’ -6
BeHsanupeH - 0623539 0,1107 0,110° 0,510™
BeHson - 012061 - 0,00003 0,21 0,155
Owxeneso Tpuokeng, 0,000075 5 5 5
(>xenesa okcua) —0,0004 02110 1,310 0610
OumeTtunGeHson
(kcunon) (cmecb MeTa-, - 0‘%033 0,00001 0,13 0,06
OpTO— 1 Napan3oMepoB) ’
0 —
3ona T3C masyTHas (? ,003 0,0001 0,002 0,001
nepecyeTe Ha BaHagumn) 0,05
0,051 —
KepocuH - 036 0,0016 0,011 0,005
Maprakeu u ero ; 0,610° 0.210° 0.210° 0210°
COEeANHEHUS
Meran Hennorwoerw | - 0,02 - 0,00065 0,49 0,25
obopyaoBaHus 8,58
MeTun6eHson (tonyon) - 0’08%(23 - 0,00002 0,066 0,033
MwHepanbHoe macno - 3,67 0,12 0,12 0,12
Mbinb abpasnBHas
(KopyHz 6enbii, - 0,00017 0,510® 0,510° 0,510®
MoHokopyHA
Mbinb HeopraHnyeckas ¢
cofepKaHuemM KpeMHust 230
meHee 20,20 -70, a - ' 0,073 0,22 0,15
6,95
Takke 6onee 70
NPOLEHTOB
CepHas kucnora - O’E)(zo,??s 0,00000025 0,035 0,0175
CepoBogopog - 0’%0222 B 0,00008 0,036 0,018
Cepbl Avokeua - 2'73&25' 0,012 0,84 0,42
CnvpT MEeTMNoBLIN - 0,2 0,0064 0,0064 0,0064
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OkoHnyaHue mabnuupl 3.21

8 S I
©o 0 0 e « o x| = o 'S o 0 o o
£53 873 Sp8E|3 8¢ |3 58 | &8¢
s 3 © %% SodFr| Fod - 590F0 33 g
s22 88 (sS85 f8Ef|5iiig B
I T ::5 F‘,Q.Im “LOIG ELOINE>SIS
o5 S S © DO 56| 238 Q [E1aC S50
sk O I o 01X ol Spn & nDx @ I
sSab T agomog| I ad g Q5 g4 3
S 59 ° 9o ) & 0| = 58 | 509 g5 2
TSI 5 [ Sal = S = o 2 @
o = o o
1] 1]
Yrnesogopogsbl 0,0095 -
npeaenbHble C12-C-19 ) 1,08 0,0003 0,034 0.017
Yrnesogopogsbl
npeaenbHbie C1-C-5 Hennothoctv | 0,21 - 0,0066 42,55 21,26
obopynoBaHus 318,05
(ncknovaa meTaH)
Yrnesogopogbl HennoTtHoCTM 0,077 -
npegensHbie C6-C10 o6opyaosaHud 114,28 0,0024 15,57 7.79
Yrnepog (Caxa) - %3526_ 0,0016 0,007 0,0042
1,75 -
Yrnepoaa okeug - 249 45 0,055 7,91 3,99
0,001 -
dopmanbaerng, - 0.014 0,000032 0,00045 0,000225
dTopuabl razoobpasHoele
(TMAPODTOPYA, KPEMHUY - 0,510° 1,6107 1,6107 1,6107
TeTpadTopua) (B
nepecyeTe Ha PTop)
Tabnuua 3.22 — Beibpocbl «HanopHbIN HedhTeENpoBog »
[&]
o O [ (o 2 s o = (o] %) o 0O
S5 ° 8,93 I o2 |2 & _t| &8
5338 £sI EEL T, |ToFF 0 25
MoKk O £33 S0Q - 4009 |[foQkr3| Aow
oF©o0 F 3 x9& g Coag | gagFo @ Fo
Iroo oo d sz P Sozh |[Sez28| sz56
[T R =0 m'© ® o 23150 SIiadg| S8 0
S & o1 a9 0OIRX® SpXg R 0o| TR
SQodp o gmoT kS o < [ Qo
© = o o =3 = - g © = 0 o c g
g S 8% | = §° |2 § m| &8
A30Ta auokcug - 11,62 0,345 0,345 0,345
A30Ta okcna - 1,889 0,056 0,056 0,056
BeHaanupeH - 0,000019 0,510° 0,510° 0,510°
BeH3uH (HedTaHoN,
MaroceprmcTLIn B - 0,007 0,005 0,005 0,005
nepecyeTe Ha
yrnepog)
BeHson Hedte- | 4 500015-0.23 | 0,510° 0,0068 | 0,0034
rasonpoBog,
OumeTtun6enson
(keunon) (cmece Hedre- | 4 ho005-0,072 | 0,110° 0,0021 | 0,00105
MeTa-, OpTO— U rasonpoBog,
napavsomepoB)
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OkoH4YaHuUe mabnuup! 3.22

Q
o O s OZI s O = o0 | oo
e ) Smd3 I 82 |3 BgT| &8
5338 £gz s8FP oo (30385 935
8958 IoOo 2896 ogm 22k o mgm
& Tog xS Em S8xp |88x8 6 &
5:‘”9- R S 2Tk s9Io [5S9xX%06 sz b6
w39 539 0 "o 150 [S18dg| =S80
S X000 4 o 0O4 RO smﬂia’ om® Oy L&
Sgaon = a8 o S 2o |z poF| F2o
TS5 = e 58 |= gu|2 § B ggo
KepocuH 5,07 0,15 0,15 0,15
Meran Hegre- 0,003 — 47,73 9,510° 14 07
rasonpoBoA,
MertunGenson Hedre- | 500009 -0,145 | 0,310° 0,004 0,002
(Tonyon) rasornpoBoa
CepoBoaopos Hegre- 0,000003-02 | 0,210° 0,0012 0,0006
rasonpoBoA
Cepbl anokeug, - 1,52 0,046 0,046 0,046
Yrnesogopoabl
npegaensHble C12-C- - 0,004 — 0,023 0,005 0,11 0,055
19
Yrnesogopoabl
npeaenbHble C1-C-5 - 0,27 - 5,61 0,008 0,18 0,09
(ncknoyasa meTaH)
yreeonopoas Hedre 1 00011-1765 | 0000035 0,52 0,26
npeaenesHele C6-C10 rasonpoBoj,
Yrnepog (Caxa) - 1,01 0,03 0,03 0,03
Yrnepoga okcua - 10,14 0,3 0,3 0,3
dopmanbaerva - 0,2 0,006 0,006 0,006
Tabnuua 3.23 — Beibpockl «HanopHeI razonposoa»
. MakcumanbHbIn o
HanmeHoBaHue lopgoBas Mmacca MWHUMaNbHLIA BLIB0OC CpenHui
3arpsAsHAOLLEro BbLIGpPOCOB BbIOpOC P BbIGpOC
3arpAsHAIOLLEro
BellecTBa 3arpsI3HSIOLWEro 3arpsA3sHsIOLWEro BewecTaa 3arpsiHSOWEro
Bbl6pocoB BELUeCTBa, TOHH BeLlecTBa, r/c BLIGPOCOB, r/C BeLUecTBa, r/c
OumeTtunbexson
(keunon) (cmece 0,01 0,004 0,004 0,004
MeTa-, OpTo— U
napav3omMepoB)
MeTaH 20,78 — 29,83 1,14 — 2,525 1,14 - 2,525 1,83
Crvpr 0,003 0,0017 0,0017 0,0017
METUMOBbLIU

BospencTtBme Ha NOBEPXHOCTHbIE BOAbI
BosgencTerne Ha NOBEPXHOCTHbBIE BOALI MOXET MPOU3OUTH B pe3ynbTaTe:

a) MeponpuaTUA MO TexHudeckoMmy oOBcnyxuBaHuo TpybonpoBoaoB

BOAOTOKOB UK HENOCPeACTBEHHO B HUX.
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6) B Cryyae HefoCTaTOYyHOro YKPEnneHWsi 3achiNaHHOW TPaHLIEeW BOCCTAHOBMEHWS
HapyleHHbIx Geperos MpW npoknagbiBaHM TpybonpoBoga 4Yepe3 BOAOTOKU MOXET
MPOV30NTY Pa3MbIB PyCria PeKu.

MpoMblwneHHble OTXOAbI

Ha cragum npombicnoBoro cbopa HedTerasoBoW XWAKOCTU TBepAble OTXOoAbl

Mpov3BoACTBa

MOryT 0OpasoBbIBaTbCA  TOMBKO

B Cryyae aeapuiiHbiX paspbiBoB

Tpy6oNpoBOLOB MM PEMOHTHLIX paboT. B Tabnuue 27 npusBepeHsbl AaHHbie MO o6bemam
0bpa3oBaHMs OTXOA0B NPOM3BOACTEA.

Tabnuua 3.24 — OTxoabl «Tpybonposoabl cOopa 1 TpaHCNopTa CKBaXMHHOW NPOAYKLUN»

NcTouHuk HaumeHoBaH Macca
HanmeHoBaHue Knacc Koa
obpasoBaHus ue cnocoba obpa3so-
oTxoaa OMacHOCTU no ®KKO
OTXOA0B yTUnu3auum BaHUA
Mecok,
3arpsA3HEHHbIN
HedTbIO Unu 3auncTia Obesspexu-
HedTenpoyKTamm 3 BaHue 91920101393 5,422
TeppuTOpUU
(copepkaHve HedTn OTXOA0B
N HedpTenpoayKTOB
15% v 6onee)
LLinam ouncTkn
€MKOCTEN n
YTunusauyua 0,753-
Tpybonposoaos oT Tpy6onposoa 3 OTXO0B 91120002393 85,511
HedTN U
HedTEeNPOLYKTOB
Tabnuuya 3.25 — OTxoabl «HanopHbIi HedTenposoa»
McTouHuk HaumeHoBaH Macca
HaumeHoBaHue Knacc Kon
obpazoBaHus ne cnocoba obpaso-
oTxoaa OMacHoCcTn no ®KKO
OTXO0A0B yTUnusauumn BaHUs
AcdanbTocmornona
paduHoBbIe
OTNOXEHUA NpU Hedprenposoga, 3 YTunusaumsa 29122001293 | 38,5—99,8
3a4nCTKe cocyn OTXOL0B
HedTenpoMbICIoB
oro obopypaoBaHus
Mecok,
3arpsisHEHHbIN
HeTLIO UnK
HedTenpoaykTamu | 3adnctka 3 O6esBpexvBa 91920101393 | 0,04
(copepxaHue TeppuTopUm HWe oTXon0B
HedpTM U
HedTenpoayKToB

15% n 6onee)
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Tabnunua 3.26 — QHepreTudeckme pecypcol « Tpybonposoasl coopa 1 TpaHCnopTa CKB&KUHHON

npoAyKUMn»
MuHuManbHbIA pacxop | MakcuManbHbIA pacxon,
HaumeHoBaHue
EanHunubl 3HepreTUYecKnx 3HepreTuYecKux
3HepreTuyeckux
uM3MepeHusi | (CbipbeBbIX) pecypcoB | (CbipbEBbLIX) pecypcoB B
pecypcoB
B rog rog
MotpebneHne
P KBT*u/T 2,32 —8305043,00 2,32 — 9615982,89
3MeKTPOo3Heprum

Tabnuua 3.27 — SHepreTudeckue pecypckl « HedbTenepekaumparoas craHuma»

HanmeHoBaHue

MuHuUManbHbIK pacxon

MakcumanbHbIA pacxon,

EanHunubl SHepreTu4eckux 9HepreTu4ecKknx
3HEepreTMYeCcKUx
namepeHns | (CblpbeBbIX) pecypcoB (cbIpbeBbIX) pecypcoB
pecypcoB
B roa B rog

rorpeSnenue KBTu/T 0,893 — 4,22 1,186 — 19610080,00
3NEKTPO3HEeprm
MoTpebneHune Tonnmea Ty 68,64 122,98
(>knakoro)
flotpebnenme Tonnuaa TyT. 14959100 — 22139800 | 36441600 — 64473600
(rasoBoro)
MoTtpebneHue napa Mkan 10421,485 10421,485

Tabnuvua 3.28 — SHepreTuyeckme pecypcbl « HanopHbI HedTenposoa»

MuHumanbHbIN pacxon | MakcumanbHbIA pacxop,
HanmeHoBaHue
EAanHULbI 3HepreTuyYeCcKnx 3HepreTuyecKux
9HepreTu4YecKux
n3MepeHns | (CbipbeBbIX) pecypcoB (cbipbeBbIX) pecypcoB
pecypcoB
B roa B roa
MoTtpebnexve
P KkBT*u/T 7,807 — 55962 7,825 — 85522
3NEKTPO3HEPrUn
O6oportHas Boga T.Y.T. 0,83 0,97

Tabnuua 3.29 — SHepreTnyeckue pecypcbl «HanopHbIn razonposoa»

MuHuMmanbHbIN pacxoa

MakcumanbHbIN pacxoa

(rasosoro)

HanmeHoBaHue
EavHuubl 3HepreTuyecKux 3HepreTuyYecKnx
3HepreTuyYecKux
usmMepeHusi | (cbipbeBbiX) pecypcoB | (CbipbeBbIX) pecypcos
pecypcoB
B roa B roa

rotpebnetve KBT*u/T 0,001 - 50717 0,001 — 211391
3NeKTpoaHeprum
MotpebneHue Tonnuea Ty 10600 11500
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Tabnuvua 3.30 — MaTepuanbHble pecypckl « Tpybonposoabl c6opa 1 TpaHcnopTa CKBaXKUHHON

npoAyKUMn»
MuHumanbHbIN MakcumanbHbIN
HanmeHoBaHue Tun
EavHuubl pacxoa pacxon
MarepuarnbHbIX MatepuanbHbIX
n3MepeHus MarepuarnbHbIX MarepuarnbHbIX
pecypcoB pecypcoB
pecypcoB pecypcoB
WHrmnburtop T PeareHTb! 15,375 15,375
Mpucaaka T PearenTbl 4 4
Xrr-010 T/roa PeareHTbl 4,676 4,676
XIri-004 T/roa PeareHTbl 103,02 103,02
XI-004(150) T/rog, PeareHTbl 118 118
XIM-004(OKMP) T/rog PeareHTbl 35,52 35,52
XMM-004K T/rog PeareHTb! 5,632 5,632
XMr-007(38) T/rog PeareHTbl 65,86 65,86
XMn-007(T) T/rog PeareHTb! 9,968 9,968
XMN-007(T3)TK T/roa PeareHTbl 37,57 37,57
Tabnuvua 3.31 — MaTepuarnbHble pecypcbl «HanopHbeIn HedTenpoBoa»
MuHuManbHbIN MakcumanbHbIN
HaunmeHoBaHue Tun
EavHuubl pacxon pacxon
MaTepuarnbHbIX MaTepuarnbHbIX
U3MepeHus MarepuanbHbIX MarepuanbHbIX
pecypcoB pecypcoB
pecypcoB pecypcoB
Leamynbratop TOHH PeareHTbl 1,161 7,926
Kopmactep TOHH PeareHTbl 4.7 4.7
MpoTaoTypOynexT TOHH PearenTsl 35,34 35,34
Hasi npucagka
PeareHT ans
HedTAHON TOHH PeareHTbl 0,41 1,014
NPOMbILLNEHHOCTN
Tabnuua 3.32 — MaTepuaneHble pecypcbl «HanopHeIn rasonposog»
MuHumanbHbIN MakcumanbHbIA
HaumeHoBaHue Tun
EanHnubl pacxon pacxon
MaTepuanbHbIX MarepuarnbHbIX
n3mepeHus MarepuanbHbIX MarepuanbHbIX
pecypcoB pecypcoB
pecypcoB pecypcoB
MeTtaHon TOHH PeareHThI 180 180

3.3.3 YcraHOBKa BBOAa peareHTa B TpybonpoBoa,

Mpw skcnnyaTtaumMn yCTaHOBKA BBOAA peareHToB B TPyOONpOBOA HE OKasbiBaeTCs
CYLLIECTBEHHbIX SKOJIOTMYECKMX BO3AEUCTBUMA. BbiBpockl B aTMocdepy MOryT MpOUCXOAUTL
n3-3a OTCYTCTBUA repMETUYHOCTM 0BopyAoBaHNA 1 ByayT 3aBUCETb OT MPUPOALI peareHTa,
JosvpyemMoro B TpyBonposod. [ApyrMM 3HaYMMbIM WCTOYHMKOM BO3L4EUCTBUSA SIBNSIETCH
3HepronoTpebreHne, YTo 3aBUCUT OT KOHCTPYKLMK Ao3aTopa.
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Tabnuua 3.33 — BeiGpockl «YcTaHoBKa BBOAa peareHTa B Tpybonposoa»

) e Ol .= o = O o
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Benaon Briok A0SMPOBAHMS! | - 117 2,310 2310% | 2,310
peareHTa
OvumeTtun6enson
cunon) (cmec
(keunon) (cmecb Bnok aosuposaHus 0,0024 2.410° 2.410° 2.410%
MeTa-, OpTo- U peareHTa
napav3omepoB)
Metan Briok goanposanms | 4 g 0,059 0,059 0,059
peareHTa
MeTtun6eHso. b -
nnbeHson nok gosuposanua | 0,00002 0,00015 0,001 0,0006
(Tonyon) peareHTa 0,0047
CrMPT METUROBL I 0'20391 | o007 0,007 0,007
Yrnesoaopogbl Brok fo3vposaHus 0,099 0,003 0,003 0,003
npeaensHele C6-C10 peareHTa
Tabnuua 3.34 — QHepreTndeckme pecypcbl « YCTaHOBKa BBOAa peareHTa B Tpybonposog»
. MakcumanbHbIN
HauMeHoBaHMe MuHMManbHbIN pacxoq pacxon
EanHnubl 3HepreTnYecKnx
3HepreTuyeckux MIMEpEHUA | (CLIPBEBbIX) PECYPCOE B 3HepreTM4ecKux
pecypcoB (cbIpbeBbIX) pecypcoB
roa B ro
a
MoTtpebneHune .
AMEKTPOIHEPIAN KBT*u/T 2,3 -178520 4,6 — 21900

Tabnuua 3.35 — MaTtepuanbHbie pecypcbl «YCTaHOBKa BBoAa peareHTa B Tpybonposog»

MUHMManNbHLIA MakcumanbHbIN
HanmeHoBaHue Tun
EanHuubl pacxon pacxon
MartepuanbHbIX MartepuanbHbIX
n3MepeHus MaTepuanbHbIX MaTepuanbHbIX
pecypcoB pecypcoB
pecypcos pecypcoB
Jeamynbratop T/rog, PeareHTb! 17 17
WrruGurop TOHH PeareHTbl 14 21840
KOppO3umn
WrruGuTop . TOHH PeareHTb! 37 43
COnNeoTnoXeHUn
MpoTmeoTypGyneTH TOHH PeareHTbl 150,66 249
as npucagka

3.3.4 YcraHoBKa NyTeBOro nogorpeBa HedTerazoBoim XuaKocTm

Moporpes HePTM MOXKET NPOU3BOAUTLCA Kak B Neyax, Tak WU, HanpruMmep, Npu NoMoLm
HarpesaTerbHbIX 3MeMeHTOB, YCTaHaBMMBaeMbIX HEMOCPEACTBEHHO Ha Tpybax. B cnydae
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NCMONb30BaHUSI MeYell OHW SBMSIOTCS KPYMHbIM MCTOYHMKOM BbIOPOCOB  3arpsi3HsIoLLMX
BeLleCcTB B atMocdepHbIi Bo3ayx. MICTOUYHMKOM BbIGPOCOB SIBNSHOTCS MPOLECCHI FOpeHMs
Tonnmea. OBbeMbI U COCTaBbl BbIBPOCOB 3TUX YCTAaHOBOK ByAyT 3aBMCETb OT KOHCTPYKLUIA
neyYen 1 TMna UCnonbL3yeMoro Tonnuea.

Tabnuua 3.36 — Bbibpockl «YcTaHOBKa NyTeBOro nogorpeea Hedptu (nevb)»
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AsoTa MyteBon
0,045 —190,02 0,0014 5,08 2,041
ANOKCU4 nojorpesarenb
A3oTa okeua Myreson 0,058 —18,86 0,00019 0,65 022
noagorpesarternb
~ B -15
BeHsanupeH Myreson 0,210 1,210 1,210 1,210
nogorpesarernb 0,110
MeTaH Myreson 0,037 — 767,01 0,0012 16 0,97
nogorpesarenb
Cepel Myreson 6,94 022 022 022
avokeug nogorpesarens
yrnepoaa Myreson 037 — 731417 012 16,57 8345
OKCUA noaorpesartens

Tabnuvua 3.37 — SHepreTnyeckme pecypcbl «YCTaHOBKa NyTeBoro nogorpesa HedTu (nevb)»

MuHuManbHbIN pacxon

MakcumanbHbI pacxon

HanmeHoBaHue
EavHunubl 3HEepreTUYecKnx 3HEepreTUyYecKnx
3HepreTUYecKux
u3mepeHus | (CbipbeBLIX) pecypcoB | (CbIpbEBbLIX) pecypcoB
pecypcoB
B rog B ropg,
MoTpebneHune
P KBT*u/T 0,033 - 0,865 0,067 — 1,235
3NEKTPO3Heprum
MoTtpebnenne Tonnuea Ty 48314 79472
(rasosoro)

3.3.5 YcraHoBKa ANnA NpUroToBrIEHUA PacTBOPOB A1l PEMOHTA CKBaXUH

NCTOUHMKM 1 3arpssHsAoLLMe BeELecTBa B COCTaBe BbIGpOCOB U COPOCOB YCTAHOBKU

6y,u,yT 3aBUCETb OT TUMNa MCNOoJNb3yEeMbIX peareHTOoB.
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Tabnuua 3.38 — QHepreTUyeckne pecypcbl «YCTaHOBKa ANSi NPUrOTOBINEHUS pacTBOPOB ANS

PEMOHTa CKBKUH»

mosowe | LT W pcion | W o
3HEepreTUHecKux u P P
n3amepeHus | (CbipbeBbiX) pecypcoB | (cbipbeBbix) pecypcos
pecypcos
B roa B rop,

Motpebnenue .
3NeKTPO3HEPTIM KBT*u/T 116452 — 2005300 116452 — 2005300
Ceexas Boja M 24649 — 135212 24649 — 135212

Tabnuua 3.39 — MatepuanbHble pecypchl «YCTaHOBKa ANS NPUIOTOBMNEHUS pacTBOPOB Ans

PEMOHTA CKBaKMH»

HanmeHoBaHue EnMHuip) Tun M"”:;i’l:""'" Max%l;ngigzubm
MarepnanbHeIx U3MepeHUn MarephanbHbIX MaTepuanbHbIX MarepuanbHbIX
pecypcoB pecypcos
pecypcos pecypcoB
Conu TexHu4eckme TOHH Marepuansi 3575,6 37296,0
Xumuyeckue
peareHTbl TOHH PeareHnTbl 30,2 171,9

3.3.6 JoxmmHasi HacocHana cTaHuuA

Bbibpochl

JOXUMHbIE HacOCHbIEe CTaHUMM SBAAIOTCA KPYMHbIMA WUCTOYHUKaMU BbIOPOCOB Ha
HedTAHOM npombicne. B pesynbTate notpebneHua TonnMBa reHepatopamu 3Heprum
ycTaHoBku 0bpasytoTcs BbIOpOChl AUOKCMAOB a30Ta, Cepbl U yrnepoaa.

Tabnvua 3.40 — Beibpocsl «[AHC ¢ npeaBaputensHbIM cOGpOCOM NNAcTOBOW BOAbLI»
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O6opyposarue [IHC,
AsoTa daken cxuranusa MHM,
nogorpesartenb HeTH, 0,11-2259 0,31 43,52 21,98
avokena
eMKoCTb Anga cbopa
KOHAeHcaTa
O6opyposarne [IHC,
daken cxuraHma MHI,
A3soTa okeug nogorpesartenb HedhTw, 0,018 -36,46 0,04 7,03 3,5
€eMKOCTb ansi cbopa
KOHAEHcaTa
AmMmMUnak 0,00019 - 0,23 | 0,000006 0,025 0,013
AUETOH 0,34 0,114 0,114 0,114
AueTtodeHoH
(meTundenun- 0,43 0,014 0,014 0,014
KETOH)
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O6opyaosarue OHC,
thaken cxuranus MHT, 40 _ 2 210"
BeHsanupeH nogorpesaterns HedTH, 0,110 5 3810 1,110°® 9,710° 4,810°
eMKoCTb aAns cbopa
KOHJeHcaTa
BeH3unH
cnaHuesbIn (B
NepecueTe Ha 0,00009 0,0018 0,0018 0,0018
yrnepoa)
Ob6opyaosanue JHC,
daken cxuranusg MHI,
nogorpesaTens HedTw,
BeHson eMKOCTb Ans cbopa 0,0008 — 15,88 0,00017 2,19 1.1
KOHJEHcaTa, EMKOCTb
ApeHaxHas
KaHanm3ayunoHHas
B3gelueHHble
BelecTBa O6opygosanne OHC 0,12-1,95 0,013 325,35 162,68
Owxkeneso
Tpuokena O6opyaosate JHC 0,019 - 0,19 0,007 0,29 0,15
(>xenesa
oKeua)
O6opygosanne AHC,
OumeTtunbens | daken cxuradms MH,
on (kcunon) nogorpesaTens HedTw,
(cmeck meTa-, | eMKOCTb Ans cbopa 0,00026 — 30,08 | 0,00009 2,09 1,05
OpTO— M Napa- | KOHAEeHcaTa, EMKOCTb
M30MepOB) ApeHaxHas
KaHanm3aumnoHHas
>Kenesa
TPUXopuA (8 0,034 0,045 0,045 0,045
nepecyeTe Ha
KEeneso)
W3onponunbe
H30M (kymon) 18,23 0,58 0,58 0,58
KepocuH 0,0054 1,710 1,710 1,710
JleTyune TexHonornyeckoe
opraHuyeckue | obopyposaHue, daken 13,01 — 54,05 0,41 1,71 1,06
coenHeHns oxuradms MAC
Mapraxey n
€ero O6opygaosaHne OHC 0,00036 - 0,03 0,00012 0,0074 0,0037
coefHeHUs!
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Ob6opyaosanue OHC,
daken cxuraHuns MHr,
nogorpesaTens HedTH,
eMKOCTb Ans cbopa
MeTaH KOHAEHCaTa, EeMKOCTb 0,16 — 9426,6 0,04 1277,4 638,7
JApeHaxHas
KaHanusauunoHHas,
HEMMOTHOCTH
obopyLoBaHus
O6opygosanue OHC,
daken cxuranmsa MHI,
nogorpesaTens HedTH,
Metunbenson | o octe ans c6opa 0,0005-2,255 | 0,0001 2,83 1,265
(Tonyon)
KoHAeHcaTa, eMKOCTb
JApeHaxHas
KaHanusauymnoHHas
MeTtunmepkan
Tan, 8,410 2,710° 2,710° | 2,710°
JTunmMepkanTta
H
MuHepansHoe 0,00005 — 7,28 | 0,000001 0,01 0,005
mMacno
Hatpun
rMAPOKCUL,
(Hatpusa
rMAPOOKNCH, 1,36 0,043 0,043 0,043
Hatp eaknia,
Cona
KaycTundeckas)
Hatpun
Xxnopua 1676,19 53,12 53,12 53,12
(MoBapeHHas
Cornb)
Mbinb
abpasvBHas
(KopyHa O6opyznosanue [HC 0,0289 0,0066 0,0066 0,0066
Benbin,
MoHoKkopyHA)
Mbinb
HeopraHun4eck
asc
cogepxaHmem
KpeEMHUA O6opygosanue JHC 0,00003 — 0,036 | 0,000016 0,005 0,0026
meHee 20, 20
— 70, a Takke
6onee 70
NpPOoLEHTOB
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PacTtsopuTenb
mebenbHbIN
(AMP-3) 22,15 0,7 0,7 0,7
(koHTpPONb NO
Tonyony)
Ob6opyaoaHue OHC,
thaken cxuranus MHr,
nogorpesartens HedTH,
eMKOCTb Ans cbopa
CepoBogopos | KOHAEHcaTa, eMKOCTb 0,00014 — 5,045 | 0,000085 0,38 0,19
LpeHakHas
KaHanm3aunoHHas,
HEMMNOTHOCTU
obopynoBaHus
Cepbl anokecug 3,12 -18,81 0,23 4,95 2,48
Ckunungap 0,013 0,0004 0,0004 0,0004
ConbBeHT
HadbTa 4,42 0,14 0,14 0,14
Crwpr 9,28 0,294 0,294 0,294
OyTMUNOBbLIN
Crwpr N 2,01 0,064 0,064 0,064
1300yTUNOBbLIN
Crwpr ) 1,58 0,05 0,05 0,05
U30MPONUIoBbL I
Ob6opyaosaHue OHC,
Crvpr | TexHonoru4eckoe 0,0004-11,99 | 0,0001 6,1 3,05
METUMNOBLIN obopynoBaHue, haken
oxuranms MHC
Crvpr 388 0,08 0,08 0,08
NponunoBbIv
Crwpr 0,003 0,16 0,16 0,16
3TUNOBLIN
Cypema v ee 7,66 0,24 0,24 0,24
COefINHEHMs!
Yant-cnuput O6opyaoanune AHC 0,039 — 3,02 0,0046 0,87 0,44
Yrnesopopogs
bl npegeneHele | O6opyaosaHne JHC 0,013-7,78 0,01 0,26 0,135
C12-C-19
Yrnesopopog
bl NnpegenesHble | O6opyaosanne JHC,
C1-C-5 HENrOTHOCTN 0,019 — 746,86 0,0045 27,34 13,68
(ncknrovasn obopynoBaHus
METaH)
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Ob6opyaosanue OHC,
thaken cxuranus MHI,
nogorpesaTens HedTH,
Yrnesogopoabl | €eMKOCTb Ans cbopa
npegenbHble KOHAEHCaTa, EeMKOCTb 0,062 — 274,73 8,510° 10,06 5,03
C6-C10 ApeHaxHas
KaHanmM3auyuoHHas,
HEMMOTHOCTU
obopyLoBaHus
O6opygosanue OHC,
Yrnepoa TEXHONOrnYyeckoe
(Caxa) oBopya0BaHMe, haken 0,01 -680,08 2,16 432,19 217,175
oxurandms MAC
Ob6opyaosanue HC,
TexXHonorn4yeckoe
obopygosaHue, daken
z;gqu“a oxurans MHT, 6,46 — 15009,81 | 0,205 3601,58 | 1701,8
A nogorpesaTens HedTw,
eMKoCTb Ans cbopa
KOHfeHcaTa
deHon 0,04 0,0014 0,0014 0,0014
dopmanbaerng 0,79 0,025 0,025 0,025
docreH 14766,37 467,93 467,93 467,93
dropuabl
raszoobpasHble
(ppocTopua,
KpEMHUI O6opygaosaHne OHC 0,0002 - 0,005 | 0,000075 0,0095 0,0046
TeTpadTopma)
(B nepecuete
Ha ¢pTop)
dTopnabl
rasoobpastbie 0,0005 0,0003 0,0003 | 0,0003
B nepecyete
Ha HF
dTopmabl
TBepAbIE O6opygosanne OHC 0,00006 — 0,029 | 0,00003 0,005 0,0025
dTopucTbIn
BOAOPOA, 0,013 0,0004 0,0004 | 0,0004
pacTBopyMble
dTopuasl
Xpom (Cr 6+) | O6opyaosarue HC 8,810° 3,310° 3,310° 3,310°
LinknorekcaH 0,0084 0,0003 0,0003 0,0003
LinknorekcaHon 0,61 0,019 0,019 0,019
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Tabnuvua 3.41 — Beibpocbkl «Cenapauus rasa u TpaHCnopT XUAKOCTU»

. | MakecumanbHbIi .
lNopoBasi macca | MuHUManbHLIN CpepHnii
HaumeHoBaHue BbIGpoC
sarpssHAOWEro BblGpocoB BbIOpoC SArPAHSIOWLEro BbIOpoOC
3arpASHAIOLLErO | 3arpsA3HAIOLEro 3arpssHSIIOLLErO
BeleCTBA BLIGPocoR BeLUeCTBa, TOHH BELLECTBa, r/c Beluecrsa BeLeCTBa, r'c
! ’ BbIGPOCOB, r/c ’
BeHson 0,031 0,001 0,001 0,001
OumetunGerson
(keunon) (cmeck 0,006 0,00019 0,00019 0,00019
MeTa-, OpTo- U
napav3omepoB)
MeTaH 0,018 — 8,53 0,001 0,27 0,135
MerunGerson 0,011 -0,013 0,0003 0,0004 0,00035
(Tonyon)
CepoBoaopoa 0,005-0,135 0,001 0,004 0,0025
CnunpT MeTUnoBbIA 0,001 - 0,01 0,00003 0,0003 0,00015
Yrnesoaopoabl
npeaensHble C1-C-5 3,765 -37,53 0,12 1,19 0,56
(ncknoyaa meTaH)
Yrnesogopoasbl
npeenbHble C6-C10 0,66 -3,12 0,013 0,099 0,045
Tabnuua 3.42 — Beibpock! «MynbTrgasHas HacocHaa CTaHUma»
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MuorodasHasn
Benson Hacocwast cramus, | 90007 ~ | 0,00005 0,017 0,0095
HaCoCHbIN 610K ’
OumeTtnn6enson
MuorodasHasn
f\;‘gfg_ml)pfo"f?fb Wacockan crawuns, | 9002~ | 0000089 | 00055 | 0,0026
Napan3oMepos) HaCOCHbIN 6ok
MeTan MHorogaskas | o1 _549 | 00048 0,069 0,035
HacocHas CTaHuus
MuorodasHasn
xs;”gg)e”w” HaCOCHasi CTaHLW, 0’8 %513_ 0,00018 0,11 0,055
Y HacoCHbIN 610K ’
CepoBoaopoa 0’0%0%6 - 0,0006 0,004 0,002
Yrnesoaopoabl
npeaenbHble C1- .
C-5 (ckniovas HacocHbin 6nok 1,47-67 0,047 0,36 02
MeTaH)
Yrnesoaopoab! MuorodasHasn
npeaenbHble C6- HacocHas craHyus, | 0,017 —-2,1 0,00054 0,13 0,065
Cc10 HaCOCHbIU 6nok
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MpoMbiwneHHbIe 0TXoAabI
Teepable OTXoAbl 0BpasyloTca B peaynbTaTe YUMCTKM 0BOpYLAOBaHWS M 3aBUCHAT OT
KOHCTPYKLIMN HACOCHbIX YCTAHOBOK 1 Mepurona CepBMcHbIX pador.

Tabnuua 3.43 — OTxoabl «JOXUMHAas HAcCOCHasa CTaHUUS»

MeTounuk Knacc | HaumeHoBaHue Macca
HammeHosakue obpasoBaHusA onac- cnocoba Koa no obpaso-
oTrxoaa DOKKO
OTX040B HOCTH yTUnusauum BaHuA
AcdanbTocmornona
pacduHoBble c
ocyabl, _
OTIIOXEHIS Npu KaHanusayMoHHble 3 Yrunusauns 29122001293 65,5
3a4YUCTKE EMKOCTY 0TX0408B 145,9
HedTEenpPOMbICNOB
oro obopysoBaHus
OTxoabl
MUHEparnbHbIX 3ameHa YTunusaumsa 2,0-
macen oTpaboTaHHbIX Macen 3 0TX040B 40613001313 56,46
VHAYCTPUanbHbIX
TP — 3ayncTka eMKoCcTen n
SMKOCTEN 1t Tpybonposoaos ot YTunusaums
HedbTU n OTXOAO0B, 240,0 —
I'z)g:;aoso,qos or HedTenpoayKToB, 3 obesspexuBaH 91120002393 4036,496
HeTENPOAYKTOB 3aumncTka Ve OTXOA0B
poay pesepByapHOro napka
Tabnuua 3.44 — Otxoabl «MynbTudasHas HacocHasa CTaHLUMA»
NcTOoYHMK HanmeHoBaHue Macca
HaunmeHoBaHue Knacc Kon no
obpazoBaHusi cnoco6a o6pa3so-
orxoga OMacHoOCTH PKKO
oTX0A0B yTunmsauum BaHUA
OTxoabl
MUHEpanbHbIX Macen PepykTop 3 YT:T':(TaOLLm 40615001313 0’3 %2_
TPaHCMMWCCUOHHBIX A ’

CTouHbIe BOAbI

JOXUMHbIE HACOCHbIE CTaHUMW SIBNSIOTCA  KPYNHBIM  UCTOMHUKOM  oBpasoBaHus
TEXHOMOTMYECKNX CTOYHbIX BOZ. CTOYHblE BOAbI AOXWUMHBIX HACOCHBIX CTaHLMIA CXOXW MO
COCTaBy C NNacTOBbIMM BOAAMU U XapaKTEPU3YOTCA TakMMW OCHOBHbLIMU MoKasaTensiMm, Kak
BbICOKOE COZlep>KaHne YrneBOAOPOAOB U CONEN.

SHepreTnueckue pecypcbl

Tabnuua 3.45 — DHepretudeckue pecypebl «[AHC ¢ npeasapuTensHbiM cOpOCOM NNacToBon

BOAObI»
MuHUManbHbIN MakcumanbHbIn
HanmeHoBaHue EavHuubl pacxon pacxon
3HEepreTUu4eCcKnxX SHEpPreTu4YeCcKnx
SHepreTUYeCcKnx pecypcon n3mMepeHusi

(cbipbeBblIX) (cbipbeBbIX)
pecypcoB B rop, pecypcoB B rop,

MoTtpebneHne anekrpoaHeprun | kKBT*u/t 0,96 — 72812205,36 | 12,5 — 80685682
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Tabnuua 3.46 — SHepreTuyeckme pecypcbl «MynbTudasHas HacocHas CTaHUms»

MuHumanbHbIN pacxop | MakcumanbHbIN pacxon
HanmeHoBaHue EanHunubi
3HepreTuYecKux 3HEepreTUYecKux
SHEpreTU4ecKnx n3mepeHun
(cblpbeBbIX) pecypcoB | (CbipbeBbIX) pecypcoB
pecypcoB A
B rog B rog
MoTpebneHune
P KBT*u/T 2,38 — 62685586,84 3,0 — 72066359
3NEKTPOIHEPTUN

Tabnuvuya 3.47 — MaTepuarnbsHble pecypcbl «MynbTudasHasa HacocHaa cTaHumsay

MuUHMManbHbIN MakcumanbHbIV
HaunmeHoBaHue Tun
EanHuubl pacxon pacxopn
MaTepuanbHbIX MartepuarnbHbl
U3MepeHus MaTepuarnbHbIX MarepuarnbHbIX
pecypcoB X pecypcoB
pecypcoB pecypcoB
KoHcucteHTHas
TOHH Matepuanbl 0,001 0,001
cmaska Jluton
Macno TOHH Marepuanbl 0,026 - 0,03 0,03

Tabnvua 3.48 — MarepuansHble pecypcbl «AHC ¢ npegBaputenbHbIM COPOCOM MNaCTOBOWN

BOAbI»
MuHumManbHbIN MakcumanbHbIN
HanmeHoBaHue Twvn
EavHuubl pacxoa pacxon
MaTepuarnbHbIX MaTepuanbHbIX
n3mMepeHusi MarepuanbHbIX MaTepuarnbHbIX
pecypcoB pecypcoB
pecypcoB pecypcoB
Heamynbratop TOHH PeareHTbl 6,187 63,853
XnQ-001 (5) TH PeareHTbl 23 23
XMA-005 r/TH PeareHTbl 61,5 99
XIAa-006 (40%) TH PeareHTbl 63 63
XnQg-051(2) TH PeareHTbl 13 13

3.3.7 Y3nbl yuyeta

Yanbl y4yera He SGBNATCA WUCTOYHWKAMW CUMbHOMO BO3AEUCTBUS Ha OObeKThbl
OoKpyxawLLlern cpeabl. Beibpock! aTnx BrOKOB NPOUCXOAAT TONBKO B pe3ynbTaTe HapyLleHus
repMETUYHOCTN  3anOpHO-PErYNMPYIOLLEN apMaTtypbl B aBapuiHbIX  cuTyaumsx. [lpu
HOpManbHOM pexunme akcnnyatauun obopyaosaHusa gocturaetcs 100 % repmeTtusaums 3a
cyeT BHegpeHna metogos HAT (cm. nyHkT 5.11)
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. MakcumanbHbIn .
HanmeHoBaHue opoBas macca MuHMManbHLIN BLIBDOC CpenHui
3arpsisHAoLWer BbIGpocoB BbIGpoOC P BbIOpOC
3arpsAsHAOLLEro
O BELEeCTBa 3arpsi3HsOLLEro 3arpsisHSAIOLLEro BewecTaa 3arpsA3HAIOLLEro

BbIGpocoB BELLEeCTBa, TOHH BELLECTBa, r/c BLIBPOCOB, F/c BellecTBa, r'c
MeTaH 0,024 — 438,33 0,0008 14,08 7,04
Crvpr 0,65 0,023 0,023 0,023
METWUNOBbLIN
Yrnesogopogbl
npegenbHble 4,71 0,265 0,265 0,265
C12-C-19
Yrnesogopoabl
npeaenbHble
C1-C-5 0,069 - 7,64 0,0018 0,79 0,4
(nckntovas
MEeTaH)
Yrnesogopogsbl
npeaenbHble 0,0008 — 11,21 0,00002 0,86 0,43
Ce-C10

Tabnuua 3.50 — Beibpock! «Y3nbl yyeTta HedTny
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ObBsA3ka ckB U
BeHson namepuTensHa 0’8%%‘;_ 0,110™ 9,710™ 4,810
£ yCTaHOBKa ’
ﬂﬁﬂ"ﬁlﬁ?fiﬂiﬂ’: Obssskacien | 50
namepuTenbHa ' 0,410° 0,310™ 3,510°
MeTa-, OpTo- MU 0,00095
1 yCTaHOBKa
napamsomepos)
Ob6BsA3ka ckB U
MeTaH nameputensHa 0,013-0,78 0,0004 0,025 0,0126
S yCTaHOBKa
MeTunbeHszon Obssaka cia u 0,0003 -
nameputensHa ' 0,910° 0,00006 0,00003
(Tonyon) 0,0019
1 yCcTaHoBKa
Ceposoaopos - 0’083%6 - 0,2110% 0,014 0,007
Yrnesogopogbl
npeaenbHble - 0,21-47 0,0067 0,022 0,011
C12-C-19
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Yrnesogopogbl
npegenbHble
C1-C-5 - 0,042 -0,078 0,0014 0,0024 0,0019
(nckntovasn
MeTaH)
Yrnesogopoabl ObBsi3ka CKB 1
npegenbHble mamepurensHasa | 0,015-7,05 0,0005 0,22 0,11
C6-C10 yCTaHoBka

Tabnuvua 3.51 — Beibpockl «CructeMa naMepeHnst KONMYecTsa 1 nokasartenen kadyectea HedTn

(CUKH)»
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A30THa#s Kucnota 0,210° 06107 0,6107 0,6107
ALeToH 0,0003— 0,004 | 0,00004 0,00008 0,0006
BeHsnH
(HedbTaHON,
ManocepHUCTLIA B 0,0026 0,00008 0,00008 0,00008
nepecyere Ha
yrnepog)
Benaon 0,0015-0,9 | 0,000047 0,03 0,015
BaseLeHHbIe 0,11 0,028 0,028 0,028
Beulecrtea
OumeTtunGeHson
(keunon) (cmece 0,00046 — 0,43 | 0,000015 0,037 0,019
MeTa-, OpTo- 1
napansomepos)
JV3TUNoBbLIA 3cbup 0,310° 9,510° 9,510% 9,510%
Meran FlennoTHoCT! | heg 3,69 0,002 0,12 0,06
obopyoBaHus
MeTunGenaon 0,0009-0,024 | 0,00003 0,59 03
(Tonyor)
MeTunuepkaran, 0,00057 1,810% 1,810° 1,810°
ITUNMepkKanTaH
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H
CepoBoAopoa SMNOTHOCTY 1 5008 — 0,41 | 0,000027 0,013 0,0065
obopyoBaHus
CnupT 6yTUnoBbIn 0,009 0,0017 0,0017 0,0017
Crvpr . 0,7107 0,210% 0,210°® 0,210%
N30MPOnMNOBbIN
CnnpT MEeTMnoBLIN 0,02 0,00046 0,00046 0,00046
y 0,000005 — P
CnuvpT 3TMNOBbLIN 0,006 1,5610 0,0017 0,0085
Yaut-cnuput 0,0003-0,015 | 0,000009 0,028 0,014
Yrnesogopogbl
npegensHble C1- HennotHocTH 0,09 — 184,99 0,003 6.03 166
C-5 (uckniovas obopyoBaHus
MEeTaH)
YTnesoaopOAbI HennotHocTn
npegenbHble C6- 0,0086 — 68,42 0,048 0,0019 1,14
obopyoBaHus
C10
Tabnuua 3.52 — Beibpocs! «["azo-nameputensHas craHumsa (FTMC)»
Q
o O © oI = o) = [e) o 6 ©
S S | 8488 | 3 o2 |3 & T &8
5338 £g12 s83° | oI |FoF8 s 9IS
m Q - O I oo 2 09 :ogm "_‘OQ'GO mgm
ox 909 T &3 % S X o SSEr [SS&EQO =
Tz g 0 8 & T s9x6 [sex%06| SZIo
0w J©O - =9 mY ® o T ™ 0O S 3o a =S ® 0
S X 0O 1 © 4 0 o1& O S o & g omk Oy I & g
Sgom = o9 2o 2 I 2o |[E g2o3 d2ao
T § = | g% | = g= |2 § @ &ggo=
MeraH Hennothoctn |, | 0,013 0,013 0,013
obopyaoBaHus
Ceposogopos | HSMMOTHOCT | () 445 0,00047 0,00047 0,00047
obopyaoBaHus
Yrnesogopogsbl
MPSASTIbHLIE HennotHoCcTH
C1-C-5 3,12 0,099 0,099 0,099
obopynoBaHus
(nckntovasn
MeTaH)
Yrnesogopogbl
npeaenbHble Sgg”m:;’:::ﬂ 0,11 0,00345 0,00345 0,00345
C6-C10 PYA
Tabnuvua 3.53 — Otxoabl «[Mpuemo-caatouHbir nyHKT (MCIMT)»
HanuMEHOBAHME MCTOoYHUK Knacc | HaumeHoBaHue Macca
oTx0na obpasoBaHusA onac- cnoco6a Koa no ®KKO | ob6paso-
A 0TX0A0B HOCTU | yTUNM3auuKn BaHUA
AcdhanbTocmornona
paduHoBbIe
OTNOXEHUs Npu Cocya 3 Ytunusauyums 99129001293 12.1
3avnUCTKe OoTX0A40B
HedTenpombicrioB
oro o6opyaoBaHus
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NeTouHmk Knacc | HaumeHoBaHue Macca
HaumeHoBaHue
oTxona obpasoBaHus onac- cnocoba Koa no ®KKO | obpaso-
A OTX0A0B HOCTM | yTUNU3auuu BaHUA
OTxoabl PeMOHT 1
3ken
MUHEpanbHbIX nyatauus 3 YTunusaums 40616601313 0,55
macen TEXHOMOMMYECKOro OTXOA0B
KOMMPECCOPHbIX obopypoBaHus
PeMOHT n
Orxoas! 3kcnnyartayms Ytunusauyums
MUHEparbHbIX 3 40611001313 0,028
TEXHOMOMMYECKOro OTX0A0B
Macen MOTOPHbIX
obopyaoBaHus
lMposeaeHue
TEeKyLLero pemMoHTa
HedTenpoOMbLICIOB
oro obopygosaHus,
MCMonb30BaHNe no
OTxoabl
e3nHoactecToBbI HasHadeHmio ¢ YTunusauyua 0,05 -
P . yTparoii 4 45570000714 ;
X u3genvn OTX040B 0,08
noTpebuTenscKkmx
HesarpsisHeHHble .
CBOWCTB,
TexHu4yeckoe
obecnyxmeaHue
TEXHONOMYECKOro
obopyaoBaHusa
Mecok,
3arpsi3HEHHbIN
HePTLIO Unn
HedpTenpoaykTamm Tukamnaauus Ytunusauyus
nNponvMBoB HEPTU 1 91920102394 20
(coaepxaHue HedTENpaTYKTOR OTX040B
HedTM unn PoAY!
HeddTENPOAYKTOB
MeHee 15%)
Mecok,
3arpsisBHEeHHbIN
HedPTbLIO Unn
HedTenpoaykTamm | 3auuctka
prenpoay 3 | OBesspexusaH | 91920101393 0,001
(coaepxaHue TeppuTopun
ne oTxoa0B
HedbTM M
HedTenpoaykToB
15% v 6onee)
Otxoabl
pesmHoactecToBbI
X n3genvin, TexHunyeckoe
obcnyxuBaH
3arpsAsHeHHble yXXusaHue 4 YtTunusaums 45571112524 0,024
HedbTeENPOAYKTAMU | TEXHONOMMYECKOrO oTX0A08B
(coaepxaHue o6opyaoBaHus
HedTenpoayKkToB
MeHee 2%)
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WNctoyuHuk Knacc | HaumeHoBaHue Macca
HaumeHoBaHue
oTxona oGpa3oBaHunA onac- crnoco6a Kop no ®KKO | o6pa3so-
A 0TX0A0B HOCTM | yTunM3aumMm BaHusl
3auuctka un
LLinam ouncTkm
€MKOCTEN U rPOMbIBKa
obo 3a 41,43 -
Tpy6ONpOBOAOE OT PyAOBaHI, 3 | YTwwmEAWMA o0 560002393 ;
HethT 1 TEXHONOMMYEeCKNX OTX0A0B 300,0
HedTenpoayKToB emkocre,
PoAYy pesepByapoB

Tabnuua 3.54 — SHepreTudeckme pecypcebl «Y3nbl ydeta HedTm»

MakcumanbHbIN pacxon

HaumeHoBaHue MuHuManbHbLIN pacxon
EanHuubl 3HepreTuyYecKux
3HepreTu4ecKux 3HepreTU4YecKnx
UsMmepeHus (cblpbeBbiX) pecypcoB B
pecypcos (cbipbeBbIX) pecypcoB B rop, ron
MoTtpebneHve
P KBT*u/T 0,074 0,146
3MeKTpPOo3Heprumn

Tabnuua 3.55 — QHepreTuyeckme

pecypcbl «Y3nbl y4eTa rasa»

MakcumanbHbIN pacxon

HaunmeHoBaHue MuHuManbHbIN pacxos
EavHuubl 3HepreTM4ecKux
3HepreTuYyecKux SHepreTu4ecKnx
U3MepeHus (cblpbeBbIX) pecypcoB B
pecypcoB (cbipbeBbIX) pecypcoB B rop, ron
MoTpebneHune
P KBT/T 0,017 - 0,47 0,038 — 0,64
3MNEKTPO3HEPrnm

Tabnuua 3.56 — OHepreTuyeckue

pecypcbl «lMpuemo-caatounbiv nyHKT (MCIMT)»

MakcumanbHbIN pacxoa

HanmeHoBaHue MuHuUManbHbLIN pacxon
EanHuubl 3HepreTu4ecKux
JHEepreTn4yecKux 3HepreTuyecKux
n3mepeHusi (cbipbeBbIX) pecypcoB B
pecypcoB (cbipbeBbIX) pecypcoB B roa ron

rotpebnetve KBT*u/T 0,05 — 1710185 0,08 — 1710185
3NeKTpo3aHeprum
Morpebnerive TyT. 163,828 195,361
Tonnuea (BCero)
A

oTpebnenve TyT. 163,828 195,361
Tonnuea (KnaKkoro)
MotpebneHue
Tonnuea T.Yy.T. 4432,68 - 5037,0 4432,68 — 14691,25
(rasosoro)
MotpeGnexue Mkan 42485 42956
napa
Ceexas Boga Ky6.m/T 1,573 1,573
TennodukaumoHHa Ty 267 48 319,49
a9 B04a
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Tabnuua 3.57 — SHepreTundeckme pecypchl «CUCTEMa N3MEPEHNS KONMYECTBA U MoKasaTenen
kadectBa HedpTn (CUKH)»

. MakcumanbHbIN pacxon
HaumeHoBaHue MuHnumMmanbHbIN pacxon
EAanHnLbI 3HepreTu4ecKux
3HepreTuyeckux 3HepreTnyeckux (CblipbeBbIixX)
n3mepeHust (cbIpbeBbIX) pecypcoB B
pecypcoB pecypcoB B rop, ron
MotpebneHue
TPEONEN KBT*u/T 0,01-223 0,01 — 291
3NEKTPO3HEPrum
3.3.8 MNyHKTLI Hanusa Hed TerasoBoasHON XKNOKOCTU B aBTO-,

XKene3HOAOPOXHbIe LUCTEPHBLI U TaHKEPbI

MyHKTEl HanvBa HeTU B aBTO- W XKENE3HOAOPOXHbIE LWCTEPHbI SBRSIOTCS
WCTOYHUKaMM KPYMHbIX BbIOPOCOB YrMEBOAOPOAOB, MPOMCXOAALMX BO BPEeMs orepauuii
cnvea-Hanvea. A 60nbLIOE KONMMYECTBO CTOUHLIX BOA UM OTX0A0B OBpasyeTcs B npouecce
NpPONapKn 1 OYMUCTKM LIMCTEPH.

Tabnuvuya 3.58 — Beibpockl «CucteMbl cnvea v Hanvea HeOTUY

. MakcumanbHbIn .
HaumeHoBaHue | MogoBasi Mmacca MuHuManbHbIN BLIBPOC CpeaHuin
3arpsizHsIoLer BblGpocoB BbIGpoC BbIGpoOC

3arpsI3HAIOLLEro
0 BelyecTBa 3arpA3HSIOLLEro 3arpAsHaloLWero Bewecrea 3arpsa3HAIOLEro
BbIOpPOCOB BeLWecTBa, TOHH BelecTBa, r'c BLIGPOCOB, 1fC BelWwecTBa, r/c

A3oTa guokeug, 0,0015 0,0001 0,0001 0,0001
BeHzon 0,0075 0,00024 0,00024 0,00024
OumeTtunGexson
(keunon) (cmecs 0,0024 0,000075 0,000075 0,000075
MeTa-, OpTOo- MU
napav3omepoB)
KepocuH 0,0004 0,000033 0,000033 0,000033
MetaH 0,1-2,03 0,0033 0,0033 0,0033
MerunGenson 0,0047 0,00015 0,00015 0,00015
(Tonyon)
CepoBogopog, 0,08 0,0026 0,0026 0,0026
Cepbl p1okeua 0,000215 1,910° 1,910° 1,910°
Yrnesogopoabl
npeaenbHble
C1-C-5 0,53 0,017 0,017 0,017
(uckntovas
MeTaH)
Yrnesogopoabl
npegenbHole 0,0028 0,00009 0,00009 0,00009
C6-C10
Yrnepopa (Caxa) 0,000124 0,00001 0,00001 0,00001
Yrnepopga okcug 0,0024 0,0002 0,0002 0,0002
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2-3TUnrekcaHon 0,00085 0,00008 0,00008 0,00008
ncn,
Asora anokcig | (POVBBOACT™ 1 012 7588 0,018 241 1,22
BEHHadA
nnowaaka
ncn,
AsoTa okeng MPOVISBOACT™ | 5 002 —12,33 0,0029 0,39 02
BEHHast
nnowaaka
MpownssoacT-
AsorHas BeHHas 0,00099 - 0,00003 0,003 0,0015
Kucnorta 0,023
nnowaaka
AmMmmnak 0'08%26 B 0,000047 0,0003 0,00015
[MpownssoacT-
AueToH BEHHas 0,0006 - 0,17 0,00004 0,011 0,0056
nnowaaka
ncmn,
NPOV3BOACT- 0,4107 - s o5 6
BeHsanupeH BeHHas 9.610° 0,910 0,310 1,510
nnoLyagka
BeH3unH
(HedhTaHON, MpownssoacT-
ManocepHUCTbIN | BEHHas 0,01 -0,15 0,00004 0,043 0,0215
B nepecyeTe Ha | nnowjagka
yrnepog)
BeH3nH
cnanuesein - (8 0,037 0,06 0,06 0,06
nepecyete  Ha
yrnepog)
ncmn,
MNpPOW3BOACT-
Benon pena 0,006 - 8,02 0,0002 0,98 0,49
nnoLyagka,
HEMMOTHOCTM
obopyaosaHus
BsBeLLeHHble Mpowssoact-
BEHHas 0,003 -0,22 0,0008 0,315 0,16
BellecTBa
nnowaaka
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Owxeneso
Tpuokeua, 0,00083 2,610° 2,610% 2,6110°
(>xenesa okcua)
ncn,
OumeTtnn6eHson | Npou3BOACT-
(keunon) (cmece | BeHHER 0,002 — 2,52 0,00006 0,31 0,16
MeTa-, oOpTo— U | nnowjagka,
napausomepoB) | HEeMMOTHOCTU
obopyaosaHus
XKenesa
TPUXnopuA (8 0,0087 0,022 0,022 0,022
nepecyeTe Ha
xeneso)
3ona TOC
masyTHas (8 0,045 — 0,52 0,00096 0,0175 0,009
nepecyeTe Ha
BaHaaun)
Waonponunens 0,12 0,0028 0,0028 0,0028
on (kymon)
KepocuH ncn 0%023?55 - 0,0069 0,81 0,17
Kucnora 0,0088 0,00115 0,00115 0,00115
yKcycHas
JleTyuune [MpownssogcT-
opraHuveckme BEHHas 432 -477 0,137 0,35 0,24
coeauHeHus nnowaaka
Mapraney n ero 0,000027 -
CoeaHeHMS 0,00021 0,0004 0,0004 0,0004
[MpownssoacT-
BeHHasa
MeTaH nnowjagka, 0;28;3_ 0,00095 97,76 48,88
HEeMnnoTHOCTU '
obopyaosaHus
MpownssoacT-
BeHHas
MeTunbeHson nnowaaka, 0,004 - 0,000125 97.76 48,88
(Tonyon) HEeMnnoTHOCTU 166,89
obopynoBaHUS,
ncn
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Merunvepkarar, 1,207 0,810° 0,810° 0810°®
ITUNMepkKanTaH
Hatpuin ruapok-
cug (Hatpus
rMMAPOOKUCS, 0,000025 -
Hamp cqai 0.0012 0,00005 0,00016 0,00008
Copa
KkaycTmyeckas)
Mbinb
HeopraHnyeckasa
C cogepkaHnem
KPEMHUS MeHee 0’8%%%1); 8,410° 8,410° 8,410°
20,20-70, a ’
TaKwke dbonee 70
MPOLEHTOB
MpownssoacT-
CepHaga kucrnorta | BeHHas 0’%088;3;_ 0,000002 —0,0002 0,0001
nnowaaka ’
MpownssoacT-
BeHHas
Ceposogopon | | OMBAKE, 5 410% 192 0,110° 0,56 0,29
HENMOTHOCTU
obopyaosaHus,
ncn
MpownssoacT-
Cepbi avokeng | Coran 0,026 - 31,7 0,005 1,81 0,93
nrowjaaka,
rncn
Crvpr 0,009 — 0,815 0,0017 0,0126 0,007
OyTUNoOBLIN
Crvpr . 0,0017 0,0017 0,0017 0,0017
n3onponmnnoBbin
MpownssoacT-
Crvpr BeHHas 0,02 — 0,24 0,0006 0,029 0,015
METUNOBbLIN
nnowaaka
[MpownssogcT-
Crvpr BeHHas 0,0025 — 0,45 0,0001 0,028 0,014
3TUNOBbIN
nrowjasaka
MpownssoacT-
Yawnt-cnuput BEHHas 0,056 -0,015 0,011 0,028 0,014
nnowjaaka
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Yrnesogopogbl 0.0018 —
npeaenbHble ncn ’28 88 0,0033 0,95 0,48
C12-C-19 ’
Yrnesoaopoasl Eg::lasﬂso,qcr
npegenbHble
C1-C-5 MNOWaaKa, | 91 - 879,82 0,03 111,05 55,53
(nckniouas HEMNMOTHOCTU
METaH) 0bopyacBaHS,
ncn
MpownssogcT-
Yrnesogopogsbl BEHHas 0.048 —
npegenbHble nnowjagka, 6’13 81 0,0015 76,1 38,05
Ce6-C10 HEeNnNOTHOCTU '
obopyaoBaHus
Yrnepog (Caxa) | NCM 022-14 0,035 0,235 0,135
Yrnepog
YeTbIPEXXIOPUC 0,022 -0,35 0,003 0,011 0,0056
ThIN
MpownssoacT-
Yrnepoaa okcua ﬁﬁgﬂj‘:ﬂka 0,0322312— 0,000046 1,87 0,935
ncn
dopmanbgerng | MNCN 0%08,?21;' - 0,006 0,033 0,02
dropuabl
rasoobpasHbie
(rmapocTopya, _
KPEMHWIA o,g%%g% 0,00007 0,004 0,002
TeTpadTOopUa) ’
(B nepecyeTe Ha
¢pTOp)
dropuabl
rasoobpasksie B 0,810 0,810 0,810 0,810
nepecyeTe Ha ’ ’ ’ ’
HF
dTOPUCTLIN
BOAOPOA, 0,210 0,210 0,210 0,210
pacTBOpUMblE
dTOPUALI
. MpownssogcT-
AnopyCTLIM BeHHas 0,00026 — 0,00005 0,0032 0,0016
BOAOPOA 0,019
nnowjaaka
Xpowm (Cr 6+) 0,000033 0,110° 0,110° 0,110°
OTUMNEHrMMKomNb 0,5107 - 8
(1,2-aTtanguon) 0,002 0310 015 0,075
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Tabnuvua 3.60 — MaTepuanbHble pecypcbl «pmnemo-caarounbii nyHKT (MCIMT)»
MuHumanbHbIN MakcumanbHbIN
HaunmeHoBaHue Tvn
EanHnubi pacxon pacxon
MaTepuarnbHbIX MaTepuarnbHbIX
U3MepeHusa MaTtepunanbHbIX MaTtepuanbHbIX
pecypcoB pecypcoB
pecypcoB pecypcoB
Leamynerarop r/TH PeareHTbI 5 15
Hewntpanusarop T PeareHTbl 25 35

3.3.9 KomnpeccopHas ctaHuuA ra3nuipTHOM IKcnsyaTauum CKBaXKUH
OCHOBHbIMM  BO3ENCTBUSIMU  KOMMPECCOPHOW CTaHUMM  SBNSOTCA  BbIOPOCHI B
aTmocdepy.

Tabnuvya 3.61 — BbiBpockl KoMNPeCcCOpPHOW CTaHLMM rasnidTHOW 3KChyaTaumMm CKBaXKMH

BanoBbi BbIGpOC
3arpssHsiowee
Ne NcTOoUYHUK 3arpsASHAKOLWMX BELLIECTB,
BellecTBO
T/ron
1 Komnpeccop Yrnesogopoabl 10-15
3anopHo-perynupyoLias
2 pric-perynupyiouy MetaH 0,210,512
apmarypa
Macno MUHepanbHoe
3 [peHaxHas eMKoCTb P 1,66-2,82
HedTsaHOe
*3Ha4yeHUss BbIOPOCOB YCTaHaBMNMBAKOTCS pPacYETHbIM METOAOM Ha 3Tarne MPOEKTUPOBaHWS; Ha
aTane akcnnyarayum gomkHa gocturatecs 100 % repmeTtusaums 3a cyeT BHeapeHns metogos HOT
(cm. nyHkT 5.10)

3.4 TMNoproroBka HedTU, NONYTHOro HePTAHOrO rasa n BoAbI
3.4.1 YctaHoOBKa NnogrotoBKku HedTn

Ycraroeku nogrotoku Hedptn (YKIMH, YTH n YCH) saBnstoTcs KpynHBIM UCTOYHUKOM
BbIGpocoB, cOpOCoB 1 06pa3oBaHNsA OTXO40B HA HEPTAHOM MPOMbICHE.

BbIOpochI
Tabnuvua 3.62 — Beibpocskl «KomnnekcHon nogrotoekn Hedptm (YKIMTH)»
o @ OTCX o s 0 8o
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3I80 s8I s o dF 503“’“ fodmg 33'“-
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ox g9 Tag x QX m 82 s2x g o ®
Izga 03 s2rpk | S9zx6|s@zx8o|Sz6
»s g9 = = mo & o R SIiasdgs S®o0
S®XOo3D o a0 01RO Sl g| om® Do I &g
SCSon SoY gounoy |83 £ 8ms g8z
S5 A 0 S0 |= 8|8 § 2| Ysa
I - oo = 3 = 5 0 8‘:0
LleHTpanbHbIn NYHKT
cbopa(LUncC), 11,29 —
A30Ta guokcua, pa(Linc) 0,28 5,02 2,65
NpPOW3BOACTBEHHAS 55,22
nnowjagka
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LleHTpanbHbIA NyHKT
Asota ok | SPOP2 (HMC), 502-897 | 0,065 0,82 0,44
NpOV3BOACTBEHHAS
nnowagka
ALETOH MpON3BOACTBEHHES 0,0093 0,00057 000057 | 0,00057
nnowagka
LleHTpanbHbIN MyHKT
c6opa(lrc), 0,510° - B AnS AnS
BeHsanupeH MpoussoacTBEHHas 0,910" 6,810 0,610 0,310
nnowagka
BeH3uH
(HedhTaHON,
MarnocepHUCTbIN 0,048 0,0015 0,0015 0,0015
B nepecyeTte Ha
yrnepon)
LleHTpanbHbIN MyHKT 0.0004 —
BeHson cbopa(LUnc), ' 0,00005 0,018 0,009
104,65
KonoHHa cepooTayBku
Byrunayerar | ||PO/3BOACTBEHHES 002-095 | 00013 0,0013 0,0013
nnowagka
B3BeLUeHHble MpoussoacTBEHHAS 0,014 0,02 0,02 0,02
BelLecTBa nnowagka
Awkeneso [ponsBoacTBEHHASA
Tpuokemng P A 0,034 0,014 0,014 0,014
nnowagka
(>xenesa okcug)
[meTunBenson LleHTpanbHbIN MNyHKT
(kcunon) (cmecb cbopa(Unc), 0,00013—-
KonoHHa cepooTayBku, ’ 0,00002 0,11 0,055
MeTa-, OpTo— U 35,17
MpoussoacTBEHHASA
napavsomepoB)
nnowagka
3ona T3C
mMasyTHas - (8 | Mpou3soACTBeEHHas 0,00099 | 0,00045 0,00045 | 0,00045
nepecyete  Ha | nnowaaka
BaHaaumn)
N3o6yTuneH LleHTpanbHbIN MNyHKT
(M306yTeH) c6opa(LinC) 1,35 30,45 30,45 30,45
LleHTpanbHbIN NYHKT 0,065 —
KepocuH cBopa(LINC) 1,06 1,34 1,34 1,34
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Jletyune .
LleHTpanbHbIA NyHKT 25,78 —
opraHuveckme cGopa(LMC) 864,93 25,68 127,67 76,68
coefnHeHus
MarHun xnopwyg, | LleHTpanbHbIn nyHKT 0,024 0,0009 0,0009 0,0009
rekcarmgpar cbopa(LncC)
MapraHey v ero | LleHTpanbHbIA NYHKT 0,00069 0,0002 0,0002 0,0002
COeAVHEHMS cbopa(4nc)
LleHTpanbHbIN MyHKT
MeTaH Eiiii(ﬂ-lcce)yom BKM 0,057~ 0,0018 — 0,0018 510,38
pooTayBKY, 3068,04 1000 1020,75 !
MpoussoacTBEHHAs
nnowaaka
LleHTpanbHbIN MNYHKT
MeTunGenson Eiiziﬂ';ﬂc?‘om “ | ©00098- | 0,00008-| 000003- | .o
(Tonyon) pooTayBiy, 70,66 0,0057 0,0057 '
[MpoussoacTBeHHas
nnowyaaka
MwuHepanbHoe LleHTpanbHbIA NYHKT 0,16 0,005 0,005 0,005
Macrno cbopa(4nc)
Mbinb
abpasumsHas LleHTpanbHbIN NyHKT
(KopyHa 6enbiii, | cBopa(LIMC) 0,0069 0,0028 0,0028 0,0028
MoHokopyHa)
Mbinb
HeopraHu4eckas
C ConepxaHuem LleHTpanbHbIN NYHKT
KpemHus meHee | 2 nc y 0,0007 0,000125 0,000125 0,000125
20, 20 - 70, a | €PoPAHMC)
Take 6onee 70
NPOLIEHTOB
LleHTpanbHbIN NYHKT
CepoBogopo Eggzja:mcce:)‘om BKM 0,00005 - 0,00007 - 0,00007 - 0,065
PORCAGPCA POOTAYBKA, 1,38 0,0013 0,13 ’
NpOn3BOACTBEHHAS
nnowaaka
LleHTpanbHbIN MNyHKT
cbopa(LUrc), 0,45 — 0,049 -
Cepet avokena NpOn3BOACTBEHHas! 90,01 0,78 0,049 - 3,01 175
nnowaaka
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ConbBeHT MpounsBoaCTBEHHAS 0,006 0,00038 0,00038 0,00038
HadTa nnowagka
Cnupt ) MpounsBoaCTBEHHAs 0,0035 - 0,00021 0,00021 0,00021
6yTUNOBLIN nnowiagka 1,85
Crvpr LieHTpanbHbIA NyHKT 0,013 -
METUIOBbIN cbopa(L4nc) 0.11-179 0,16 0.013-0,16 | 0,865
Cnupt ) MpounssoacTBeHHas 0,0008 - 0,00005 0,00005 0,00005
3TUMNOBbLIN nnowagka 1,62
VaiT-cnmpur | |POM3BOACTBEHHES 0,0064 0,00039 000039 | 0,00039
nnowyaaka
Yrnesogopogsbl .
LleHTpanbHbIN NYHKT 0,0032 - 0,0032 -
npeaenbHbIe 0,08 — 1,47 0,0025
C12-C-19 c6opa(L4nC) 0,43 0,43
Yrnesogopogsbl
npegenbHble
0,078 - 0,025 - 0,025 -
C1-C-5 KonoHHa cepooTayBku 14020,94 0,046 0,046 0,0355
(nckrrouas
MEeTaH)
Yrnesogopoabl | LleHTpanbHbIA nyHKT
0,016 — 0,0005 - 0,0005 —
npegenbHble cbopa(LnC), KonoHHa 6258,21 0,0032 0,0032 0,00185
Ce-C10 CepooTAYyBKN
LleHTpanbHbIA NyHKT
cbopa(l4c), 0,16 —
Yrnepog (Caxa) MpovssoacTBEHHaS 8255 0,2 0,2-7,28 3,74
nnowaaka
Yrnepoaa LleHTpanbHbIA NyHKT
MOKCHA c6opa(LnC) 59,47 4,16 4,16 4,16
[MpoussoacTBeHHas 119,28 — 24,3 —
Yrnepoaa okcug nnowaaka 6910,26 26,15 24,3 -26,15 25,225
LleHTpanbHbIN NyHKT
dopmanbgerng cBopa(LINC) 0,042 0,056 0,056 0,056
dTopuabl
rasoobpasHbie
(rwapodTopua, .
KPEMHMI LlerTpaneHbi nyHKT 0,00094 | 0,00017 000017 | 0,00017
cbopa(L4ncC)
TeTpadTopUa)
(B nepecyeTe Ha
¢TOp)
Gropuas LleTpanbHbii nyHkT 0,0016 | 000029 | 000029 | 0,00029
TBEpPAbIE c6opa(L4ncC)
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1,3,5-
TpumeTnn6eH3o 08%%%:)%_ 0,000003 0,000043 0,000023
n (Me3nTuneH) '
YTIH, MNeun nogorpesa
HedhTn, bakenbHas
yCTaHOBKa, NyTeBble 0,0501 -
A30Ta guokcug, nonorpesareny, 2023.4 0,002 44 .47 22,236
cenaparopbl, NPOW3BO-
JCTBEHHas nnowyaaka
YTIH, MNeun nogorpesa
Hed TN, bakenbHas
yCTaHOBKa, NyTEBble 0,008 —
A30Ta oKkcua nogorpesarenu, 1927 66 0,0004 142,7 71,35
cenaparopsl, ’
NpOn3BOACTBEHHas
nnowazaka
A30THas YcTaHoBKa NogroToBKU 0,005 - 0,00016 0,004 0,0021
Kucnorta HedTH 0,12
AMUMEHbI
(cmecb O%OSJ; - 0,000013 0,000013 0,000013
N30MEepPOB) '
Ammnax YCTaHOBKA MOATOTOBKM | 1 _17 | 0,0003 0,0004 | 0,00035
HedhTH
AueToH O$%51 - 0,0043 0,32 0,162
YIH, MNeun nogorpesa
HedTU, dakenbHas
yCTaHoBKa, NyTeBble 0.510% — .
BeHsanupeH nogorpesarenu, 0002 0,210 0,0005 0,00025
cenaparopsl, '
NpOn3BOACTBEHHast
nnowyaaka
BeH3nH
(HedhTaHON, Meun nogorpesa 0011 —
ManocepHUCTbIA | HedhTH, LUeHTpanbHbINA ,O 43 0,004 0,65 0,335
B nepecyeTe Ha | NyHKT cbopa HedhTn ’
yrnepoa)
BeH3uH
CrIaHLeBbI (B 0,00009 0,0017 0,0017 0,0017
nepecyeTe Ha
yrnepog)
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AnnapartHbIi 4BOpP
YIH, Meun nogorpesa
HedhTn, bakenbHas
CTaHOBKA, NyTEBbIE
BeHaon y T 0,1-2631 | 0,0001 3,1 1,55
nojorpesartenu,
cenaparopebl,
NpPON3BOACTBEHHas
nnowaaka
CTaHOBKa NOATrOTOBKM
Bytunauerar Y A 0,14 0,013 0,013 0,013
HedTH
MHXeHepHble ceTn,
HacocHasi oTKaukm
BaHnagusa natn HemTU, ApeHaxHasa 0,000001 —
A v, ap ! 0,510° 0,510° | 0,510°
okcua €MKOCTb, (hakenbHas 0,002
yCTaHOBKa,
cenaparopebl
WHxXeHepHble ceTn,
HacocHasi oTKauku
B3BeLLeHHble HedTH, LpeHaxHas
®Ti, Ap 0,08 —6,95 0,03 0,05 0,04
BellecTBa €MKOCTb, (hakenbHas
yCTaHOBKa,
cenaparopbl
LOuaniommHmin
Tpuokeug, (B
P Al 0,017 0,0005 0,0005 0,0005
nepecyeTe Ha
antoMUHNIA)
YIH, MNeun nogorpesa
Hed TN, hbakenbHas
Owxeneso yCcTaHoBKa, nyTeBble 0.0002
TPUOKCUA, nogorpesarenu, ’0 54 0,0011 0,096 0,048
(>xenesa okcug) | cenaparopsl, ’
NpOn3BOACTBEHHAs
nnowyaaka
AnnapaTHbin ABOP
YIH, MNeun nogorpesa
OumeTtun6eHson | HedTu, hakenbHas
(kcunon) (cmecb | ycTaHoBKa, NyTEBbIE 0,006 — 0,0006 129 0,645
MeTa-, OpTO— U nogorpesarenu, 9,12
napav3omepoB) | cenapartopbl,
NpOn3BOACTBEHHAS
nnowyaaka
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LleHTpanbHbIA NyHKT
Ouvetvncyniscong, cBopa HedTy 0,175 0,045 0,045 0,045
>Kenesa
Tpuxnopua (8 [Meumn nogorpesa 0,0028 - 0,002 0.05 0,025
nepecyeTe Ha HedTH 0,086
xKeneso)
3onaT3C
masyTHas (8 0,002 0,610* 0,610 0,610
nepecyeTe Ha
BaHaaumn)
MsonponunbeHs 0,00002 —
on (kymor) 0,00009 0,000003 0,00006 0,000031
Kap6oHat
HaTpuA 0,002 0,00006 0,00006 | 0,00006
(anHarpumn
kapboHar)
YIH, MNeun nogorpesa
HedhTn, bakenbHas
yCTaHoBKa, NyTeBble 0.005 —
KepocuH nogorpesarenu, 3780 83 0,024 3,42 1,72
cenaparopsl, '
NPON3BOACTBEHHas
nnowaaka
dakernbHbIe YCTaHOBKN,
JleTyuune nyTesble 48—
opraHuveckme nogorpesarenu, 27'3 22 0,17 5,99 3,08
coejunHeHus NpOn3BOACTBEHHAS '
nnowazaka
YIH, MNeun nogorpesa
HedTn, bakenbHas
YyCTaHOBKa, NyTEBbIE _
Maprakeuuero | 0 roesareny 0,000019 0,00009 0,002 0,0015
coeanHeHns 0,0037
cenaparopbl,
npon3BoACTBEHHaA
nnowaaka
Meab, okcnga
meaun, cynbdar
MEAW, Xropug, 0,002 - 405 405 105
vean (s 0,003 0,610 9,510 8,610
rnepecyeTe Ha
Meab)
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AnnapartHbIi 4BOpP
YTIH, MNeun nogorpesa
HedhTn, bakenbHas
MeTaH yCTaHOBKa, NyTesele 0810" — | 5,450 2013,16 1006,6
nogorpesarenu, 6713,65 ! ’ !
cenaparopebl,
NpPOn3BOACTBEHHas!
nnowagka
AnnaparHbii ABOP
YTIH, Meun nogorpesa
HedhTn, bakenbHas
MeTunbeHszon yCTaHoBKa, NyTeBble 0,012 — 0.0001 19 0.95
(Tonyon) nogorpesarenu, 16,6 ’ ' '
cenaparopebl,
NPON3BOACTBEHHas
nnowagka
Mnowagka YIH,
m::ffa”b”oe LeHTPanbHbIN MyHKT 0'0202115 0,0003 0,066 0,033
cbopa HedhTH ’
Hatpui
MO poKCUz
(Harpus YcTaHoBKa NOAroTOBKM
MaPOOKUChH, A 0,00865 0,0002 0,0002 0,0002
HedTn
Hatp egkui,
Copa
KaycTuyeckas)
Mbinb
abpasumBHas LleHTpanbHbIN NYHKT 0,006 —
opyHa Genbiii, | cbopa HedTn ,
K 6 - 5 007 0,011 0,011 0,011
MoHokopyHa)
Mbinb
HeopraHMueckas MHXeHepHble ceTn,
S HacocHasi OTKauku
kpemHms menee | HEPTH: ApEHaXKHAR 000003 -1 4 100035 0,45 0,225
20 20-70. a €MKOCTb, (pakenbHas 0,37
Takke Gonee 70 | YCTAHOBKE,
NPOLICHTOB cenaparopbl
CBuHey n ero
coefuHeHus,
Kpome 0,001 - 0,00003 0,00006 | 0,000045
TETPasTUNCBUH 0,002
ua, B nepecyere
Ha CBUHeL|
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YcraHoBka NogroToBKU
Ceprian HedTH, neun 0000004 -1 4 100003 000024 | 0,00012
Kucnorta 0,0075
nogorpesa HedhTn
AnnaparHbi ABOP
YIH, MNeun nogorpesa
HedhTn, bakenbHas
yCTaHOBKa, NyTeBble 0,000003 —
CepoBogopog noorpesateny, 24 47 0,000024 0,64 0,32
cenaparopbl,
NpPON3BOACTBEHHas
nnowyaaka
YIH, MNeun nogorpesa
HedTn, bakenbHas
yCTaHoBKa, NyTeBble 0001 —
Cepbl grnokeuna nogorpesarenu, 7716 67 0,00012 5,29 2,65
cenaparopsl, '
NPON3BOACTBEHHas
nnowaaka
Conbaent 0,37 0,074 0,074 0,074
HadTa
Crvpr ) YcraHoska nogroToBku 0.11-0.95 0,01 0,05 0,03
B6yTUNOBLIN HedTH
Crupr . 00016 — 0,0024 0,0024 0,0024
M30MponunoBbIn 1,3
YTIH, MNeun nogorpesa
Hed TN, bakenbHas
yCTaHOBKa, NyTEBble _
Crupr nogorpesateny, 0,000003 0,000036 0,31 0,155
METUINOBbIN 1,18
cenaparopebl,
NpOn3BOACTBEHHAs
nnowaaka
Cnupt ) YcTaHoBKa NoaroToBKM 0,135 - 0,004 0.08 0,042
3TUNOBbIN HedTn 2,63
TeTpaxnopmeTaH 0,46 0,015 0,015 0,015
Yaut-cnupur 0,11 -1,67 0,013 0,1 0,057
YIH, MNeun nogorpesa
HedTn, hakenbHas
Yrnesogopoabl | ycTaHoBka, nyTeBble 0004 —
npegenbHble nogorpesarenu, 1,’119 18 0,0033 1,41 0,71
C12-C-19 cenaparopebl, ’
NpOn3BOACTBEHHAS
nnowaaka
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3arpsisHAIOLLEero
BellecTBa
BbIOpocoB

HanmeHoBaHue

MecTouHuk
BblGpoca
(0606WweHHO)

[opoBasa macca
BbIOpocoB
3arpsisHAIOLLEero
BelleCcTBa, TOHH

MuHUManbHbIA
BbIOpoOC
3arpsA3HAIOLLIEro
BeLlecTBa, r/c

MakcumanbHbIN

BbIGpoOC
3arpsi3HAIOLLErO
BellecTBa
BbIOPOCOB, r/c

3arps3HAKLLEro
BelecTBa, r/c

CpeaHuit BbIGpoc

Yrnesogopoabl
npegenbHble
C1-C-5
(nckntovas
METaH)

AnnapartHbIi 4BOpP
YTIH, MNeun nogorpesa
HedhTn, bakenbHas
yCTaHoBKa, nyTeBble
nogorpesarenu,
cenaparopebl,
NpOV3BOACTBEHHAS
nnowjagka

5,36 -
5798,345

0,28

57,8

)

29,04

Yrnesogopogbl
npepenbHble
C6-C10

AnnaparHbii ABOP
YTIH, Meun nogorpesa
HedhTn, bakenbHas
yCTaHoBKa, NyTeBble
nogorpesartenu,
cenaparopebl,
NPON3BOACTBEHHas
nnowagka

0,0042 —
3440,85

0,0013

111,6

55,8

Yrnepog (Caxa)

YIH, Meun nogorpesa
HedTU, dpakenbHas
yCTaHOBKa, NyTeBble
rojorpesartenu,
cenaparopbl,
NPOV3BOACTBEHHAS
nnowagka

0,003 -
4095,2

0,014

833,74

416,88

Yrnepog
YeTbIpexxrnopuc
TbiA

YcTaHoBKa NOAroTOBKM
HedTn

0,00075 -
0,35

0,0001

0,011

0,0051

Yrnepopa
Anokeung

dakenbHble yCTaHOBKM,
nnowagka YINH

2054,82 —
49135,21

1000

2050,74

1525,37

Yrnepoaa okeug

AnnaparHbi ABOP
YTIH, Meun nogorpesa
HedhTn, bakenbHas
yCTaHOBKa, NyTEBbIE
nogorpesartenu,
cenaparopebl,
NpPOn3BOACTBEHHas!
nnowagka

0,0012 -
29434,73

0,009

2992,51

1496,26

dopmanbgerng

YIH, Meun nogorpesa
HedTn, bakenbHas
yCTaHoBKa, NyTeBble
nogorpesarenu,
cenaparopebl,
NPOW3BOACTBEHHAS
nnowlazka

0,19 -
15,01

0,04

0,056

0,052
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dTopuabl YIH, Meun nogorpesa
rasoobpasHole HedhTn, bakenbHas
(rmapodTopma, | ycraHoBka, nyTeBble 0.00004 —
KpeMHUI nogorpesareny, ’ 056 0,00009 0,002 0,001
TeTpadTOopUa) cenaparopsl, ’
(B nepecyeTe Ha | NPOM3BOACTBEHHAS
dTOp) nnowagka
dTopuabl
rasoobpasHble B 0,0026 0,00068 0,00068 0,00068
nepecyere Ha HF
YIH, Meun nogorpesa
HedTn, bakenbHas
yCTaHOBKa, NyTEBbIE _
%T:p”j;' noAorpeBaTeny, o,%oggj:. 0,00004 0,0055 0,0028
PA cenaparopebl, '
NpOn3BOACTBEHHAS
nnowagka
NHxeHepHble ceTn,
HacocHasi OTKauku
XropucTbin Hed TN, ApeHaxHas 0,0009 - 0,0003 0,00056 0,00043
BOAOPOA €MKOCTb, (pakenbHas 0,26
yCTaHOBKa,
cenaparopbl
Lk u ero 0,004 0,00013 0,00013 | 0,00013
coejMHeHus
3Tunb6eHson [Meuun nogorpesa 0,0000035 0,0000003 0,085 0,0425
(cTupon) HedTH -0,3
OTtunena okuck | Mnowaaka YMH 0,0002 0,710° 6,8107 3,4107
OtuneHrnukons | LieHTpanbHbIn NyHKT 0,062 0,8 0,002 005 0,02
(1,2-atranguon) | cbopa HedTU
Tabnuya 3.64 — Beibpocsl «YcTtaHoBka ctabununaagmm HedbTny
_ MakcumanbHbIn .
HaumeHoBaHue | MNopgoBasi macca | MuHUManbHbIN BLIB0OC CpenHun
3arpsA3HAOLWEro BbIOpOCOB BbiGpoc p BbIOpOC
Be 3arpsiIsHAIOLWEro
wecTBa 3arpsASHAIOLIEro | 3arpA3HAIOLWEro Bewecaa 3arpAsHAIOLIEro
BbIOpoCcOB BelecTBa, TOHH BeLWecTBa, r/c BLIBPOCO, rc BewecTBa, r/c
BeH3uH
(HedpTaHON,
ManocepHUCTbIN 0,001 0,03 0,03 0,03
B rnepecuyete Ha
yrnepog)
BeHson 0,06 0,007 0,007 0,007
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N MakcumanbHbIA .
HaumeHoBaHne | NopgoBas macca | MUHUManNbHLIN BLIBDOC CpeaHumn
3arpsA3HAKLLEro BbiGpocoB BblOpoC P BbIOpoOC

3arpsA3HAIOLWEro
BellecTBa 3arpsA3HAIOLIEro | 3arpA3HAIOLWEro BewecTaa 3arpsi3HAIOLIEro
BbIGpoCcoOB BELLECTBA, TOHH BELLeCTBaA, r/'c BLIGPOGOB, F/C BeELLeCTBaA, r/c

OumeTtunGeHson
(keurion) ~ (cmecy 0,017 0,002 0,002 0,002
MeTa-, opTo- W
napamsomepos)
MeTaH 7,81 0,25 0,25 0,25
MerunGenaon 0,26 0,05 0,05 0,05
(Tonyon)
CepoBogopos 0,014 0,0013 0,0013 0,0013
Yrnesogopogbl
npeperbhbie C1- 40,58 563 5,63 5,63
C-5 (ucknrovas
MeTaH)
Yrnesogopogsbl
npeaenbHble C6- 10,38 1,35 1,35 1,35
C10

MpoMbIWneHHbIe OTXOAbI

B npouecce obecconumeaHus HeRTErasoBOASHON XXUAKOCTU 0BpasytoTcsa 3HaUMTENbHbIE
obvembl HedpTewnama. O6vembl ofpasyrollerocs  oTxoga  3aBUCAT  OT  CBOWCTB
HedTErasoBoAAHON KUAKOCTU (TaKkMX, KaK COAEpKaHMe MEXaHUYECKMX MNpUMecer U T.4.) W
Bapbupytotca B npegenax 60 — 1500 1/rop. CoctaB wnama BapbUMpyeTcs B 3aBUCUMOCTU OT
XapaKTepUCTVK paspabaTbiBaeMoro MECTOPOXKAEHUSI U MOXET COAepKaTb UOHbI XKenesa v Apyrnx

METannoB., rnmHy, Nnecok, Boay (5 % — 10 %) n HedpTaHyro amynscnto (20 % — 50 % Bec./Bec.).

Tabnuya 3.65 — OTtxoabl «KomnnekcHon nogrotosku HedTn (YKIMH)»

NcTouHuk Knacc | HaumeHoBaHue
HanmeHoBaHune Macca
o6pasoBaHusA onacH cnocoba Koa no ®KKO
oTxoaa obpasoBaHus
oTX040B ocTn yTunusaumm
JTom n oTxogbl,
copepxaiyue
HesarpsisHeHHbl | JemoHTax
€ YepHble Tpy6onpoBoaoB YTunusauyusa
P PYOONpOBOAOS, 5 4 46101001205 130
mMeTannbl B €MKOCTEN, 3aMeHa oTX0A40B
BUAE N3genun, aetanen
KYCKOB, HECOp-
TUPOBaHHbIE
OM u3genuii n3 | bon cTeknaHHoro TUnusauua
Tlom ap 5 4 H 45110100205 0,35
crekna obopyaoBaHus OTX0A4,0B
OTxoabl TexHuyeckoe
MUHeparnbHbIX obcnyXnBaHue Tununlauua
P y 4 H 40616601313 1,715
macen TEXHOMNOTNYECKOro OTX00B
KOMMpeccopHbIX | ob6opyaoBaHua
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UcTouHuk Knacc | HaumeHoBaHue
HanmeHoBaHue Macca
obpasoBaHusi onacH cnocoba Kop no ®KKO
orxopna o6pasoBaHus
OTX0A0B octu yTunusaumm
OTxoabl pesnHo- | TexHuueckoe
ac6ecrciab|x obcnyxuBaHue 4 YTunusauus 45570000714 | 0,45 — 0,996
nsgenui TEXHOMOrMYEeCcKoro 0TX0408B
HesarpsisHeHHble | obopyaoBaHus
Omxogpl Sawmena usonsLuy Ytunusauua
A Tpy60NpOBO/0E, 5 4 34140001205 2,875
CTEKNOBOMOKHA 0TX040B
Tennorpacc
OTtxoapl cTexno- Samena vsonsyuy YTunusauua
A TpybonpoBozaos, 4 H 45144101294 0,125
NakoTKaHu oTX040B
TennoTpacc
LLnam ounctkm
€MKOCTEN 1
Tpy6onposogoe | Pesepsyapbl 3 MepepaboTtka 91120002393 3791,35
ot HetbTU N
HedTenpoayKToB
Tabnuua 3.66 — OTxoabl «YcTaHoBka nogrotoskn HedTn (YMH)»
McTouHuk Knacc | HaumeHoBaHue Macca
HaumeHoBaHue
oTX0na o6pazoBaHusA onacH cnocoba Kog no ®KKO | obGpasoBaH
A 0TX0A0B octu yTunusauuum usa
AcdanbTocmorno
napaduHoBble
OTNOXEHUS NPU Cocyabl,
3auncTke KaHanuauuoHHble | 3 yT(')"T‘;'(':'f‘ao"‘B""' 29122001293 | 44,5 — 3056
HedTENPOMbICNIO | EMKOCTHU A
BOroO
o6opynoBaHus
HemoHTax
Jlom 1 oTxoabl, pr6onp9B°A°B‘
€MKOCTeN, 3ameHa
copepxaiyue peTaneii
HE3arpAsHEHHbIS 06pau.|e|-1|v|e c YTunusauyus
JYepHble MeTansbl 5 46101001205 | 0,3 —23,059
. YepHbIMU OTXOAOB
B BUAE U3AEenun,
MeTannamm u
KycKoB, Hecop- MPOAYKLMER 1S
TUPOBaHHbIE poayKU
HUX, N3HOC
obopyaoBaHus
3auuctka n
NPOMbIBKa
obopyaoBaHus un
LLnam ouncrkm EeMKOCTEN,
eMKOCTeN n pesepByapoB 4ns _
TpyBONpPOBOAOB | XpaHeHus, 3 | OBesspexuBaH | 41450002393 0,02
ne oTxXo0B 10500,0
OT HedTU 1 TpaHCcnopTMpOBaHU
HedTeENpoaykTOB | A 1 06paboTkM OT
HedTn 1
HedTENPOAYKTOB,
YINH
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HauMeHoBaHMe MeTouHuk Knacc | HaumeHoBaHue Macca
oTxona o6pa3oBaHusa onacH cnocoba Koa no ®KKO | obpasoBaH
OTX0A0B ocTun yTunu3sauum usi
OcraTku 1 orapkum
CTanbHbIX lMpoBeaeHue YTunusauusa
CBapPOYHbIX CBapOYHbIX paboT 5 OTXOAOB 91910001205 1,729
3MeKTPOa 0B
OTxoab! Mcnonb3oBaHne no
pesuHoacbecToB HasHaueHmo ¢ YTunusauus
N yTparomn 4 45570000714 | 0,160,216
bIX U3genui OTXOA0B
notTpebuTenbCckmx
Hesarpsi3HeHHble g
CBOWCTB
OTxoabl cmecel
HedhTenpOAYKTOB
Npi TexHMueckux | | SXHUHecue 3 YTanu3auwa | 4554101313 12,635
UCrbITaHns OTXOA0B
UCMbITaHUSAX U
U3MepEHUsIX
OTxoabl
yNaKkoBOYHOrO PacnakoBska 5 YTunusauyms 40518301605 3.101
KapToHa mMarepuanos OTXOA0B
Hesarpsi3HEHHbIEe
[ecok,
3arpsi3HEHHbIN
HedTbIO Unn
HedTenpoaykram | Jlukengaums YTunusauus
u (cogepaHune aBapuii s OTXOA0B 91920101393 0,133 -83
Hed TV nnn
HedTENpPOLYKTOB
15 % un 6onee)
[Mecok,
3arpsA3HEHHbIN
:zﬁlz'ﬁplgzl;nam Tnksupays YTunusauusa
NPONUBOB HEPTH 1 4 91920102394 4,0-20,0
n (cogepkaHne HEdTenpoayKTOB OTXOA0B
HedTV nnn
HedTENPOAYKTOB
meHee 15%)
CanbHukoBas
HabuBka
?gaGcT)CvrT%Baﬂ Skennyarayys ObesBpexumBaH
HAaCOCHBbIX 3 91920201603 0,01
npomacneHHas arperaTos ne OTXO0A0B
(copepxaHue

macna 15 % un
bonee)

CToOuHbIe BOAbI
YcraHoBka obecconuanus notpebnaet 6onblune o6bemMbl TEXHUYECKON U MPECHON
Boabl (30 — 100 n/T onpecHeHHOro cbipbs). B npouecce obecconmBaHusa obpasyroTcs

CTO4YHbIE BOAbI

C BbICOKMM COAEpXaHMeM COnen,

KOTOpblE nojarT Ha O4YUCTHbIE

coopyxenus. B Tabnuue 3.67 npueeaeHb! AaHHbIE NO COCTaBy 0OpasyLMXCS CTOUHbLIX BOA.
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AKpynoHUTPUN (HTpUN

aKpUnoBOW KNCMNOTbI) ! 148,5 47 47 47

AnNOMUHUI 2 2424 0,77 0,77 0,77

Kcunon (o-kcunor, m- 57 0.005-"1 400016 00038 | 0,0019

KCWIon, n-kcunon) 0,12

JurknHCy b (poHoBbIE 58 1119,18 35,46 35,46 35,46

KUCMOTbI

MeTtunauertar 67 14,55 0,46 0,46 0,46

Meron (1-ruppokcu-4- 68 457 014 0,14 014

(MeTMnamuHo)6eH3on)

MoHo3sTaHonaMmuH 70 9,15 0,29 0,29 0,29

Mponunexraukons (1,2- non. 171 2054 82 65 11 65 11 65 11

nponaxgunon)

OHepreTnueckue pecypchbl

Tabnuua 3.68 — OHepreTuyeckne pecypcbl «YCTaHOBKa KOMMIIEKCHOM MOAFOTOBKN HedTh

(YKIMH)»
MuHumanbHbIN pacxop | MakcumanbHbIN pacxopq
HanmeHoBaHue
EanHuubi 3HEepreTuyYecKux SHEepreTuyYecKmx
3HEpPreTUYECKnX
n3mMepeHus | (CbipbeBLIX) PECYpPCOB B | (CbIpbEBLIX) PECYPCOB B
pecypcoB
roa rog,
MoTtpebnexune .
ANEKTPOIHEPrUM KBT*u/T 2,89 — 5055,23 4,52 — 5158,62
MoTtpebneHue Tonnuea Toic. MYcyTiu 51 62

(razosoro)

MoTtpebneHue napa [kan 6905,75 — 7304 7516 — 7632,67
Tabnuua 3.69 — OHepreTuyeckme pecypcbl «YCTaHOBKa MNOATOTOBKN HEDTU»
MuHumaneHbIn pacxos | MakcumanbHBLIN pacxop,
HanmeHoBaHue
EAMHMLI,I:I JHepreTn4ecknx JHepreTn4eCkKnx
JHepreTn4ecknx
n3mepeHusi | (CbipbEeBLIX) PECYPCOB B | (CbIPbEBLIX) PECYPCOB B
pecypcos
roa, roa
Morpetnerine KBT*u/T 0,46 — 7705329 0,84 — 25172391
3NEKTPOIHEPrNM
MNotpeGnenve Tonnusa |\ 119033,874 153915,346
(BCero)
MotpeGnetme Tonmea |\ 354 — 42065478 454.2 — 109595265
(razoBsoro)
MNorpebnenue Tonnusa Ty.T 5597,683 539 — 5639,503
(>knakoro)
MoTpebneHune napa [kan 5192,87 — 553740 5192,87 — 553740
Ceexas Boga Ky6.m/T 0,002 — 13,567 0,002 — 13,567
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Tabnuvuya 3.70 — MaTepuarbHble pecypcbl «YCTaHOBKa NOATOTOBKA HEDTNY

MuHumManbHbIV MakcumanbHbIN
HaumeHoBaHue Tun
EanHnubl pacxon pacxon
MaTepuanbHbIX MaTepuanbHbIX
n3mMepeHus MaTtepuanbHbIX MatepuanbHbIX
pecypcoB pecypcoB
pecypcoB pecypcoB
Oeamynsratop r/TH PeareHTbl 65 120

Tabnuvuya 3.71 — MaTepuarnbHble pecypcbl «YCTaHOBKa NOATOTOBKN HEDTNY

MUHMManbHbIA MakcumanbHbIA
HanmeHoBaHue Tvn
EanHuubl pacxopn pacxopn
MaTtepuarnbHbIX MartepuarnbHbIX
M3MepeHus MartepuanbHbIX MaTepuanbHbIX
pecypcoB pecypcoB
pecypcoB pecypcoB

Leamynbratop r/T PeareHTbl 0,276 1300
MHrmubutop T PeareHTbl 22 —-54 24 -60
MHrmbutop koppo3smu TH PeareHTbl 143,61 700
Wirubvrop TH PeareHTs 22,919 101,756
CONEOTNOXEHUN
Henrtpanusarop T PearenThbl 130 200
Menoracutens DFO
082306 TH PeareHTbl 8,75 10
MpotuBoTYPOyNeHTHa r/T PeareHThb! 7 13,8
S npucagka
Pacteopurens . TH PeareHTbl 4,801 6
rmgparoobpasoBaHuii
TonnuBHbIN ras Ha
ne4ym Harpesa HedpTU MITH. M. Ky0 Matepuanbl 7,3 8,7
— MPUPOAHbIN

3.4.2 YcraHoBKa npegBapuTenbHoro cbpoca nnacroown Bogsbl (YINC)

BbIOGpocChI
Tabnuua 3.72 — Bbibpochl «YcTaHoBKa NpeaBapuTensHoro copoca nnacTtoBon BOAbI»
Q
) @ O, © = o0 | 6o
s = — 2] - T = = O 3 [l 0o 8 = (3]
© ~m o OmwOo| 3 o%F o _T o=
5388 §g§ S o dJF foﬂ'- fosri.‘é,f l%Hn
erKQ Iowo 29009 g 02 E922ko | 028
°ox 29 T o ko | 22| 82 88 =
rfoa oo d sofl|lSsots|Swfe8|=T5
05 FQ =9 neno | 21389 | S10da|S80
S RO o a0 0o1%¢ | S| onk09 | T&
$gom =08 gugzx| IS | E 0| 525
TS = c 3&l= §%|= § ®|g§8°
O6opyaosanue YICB,
nyTeBOW Nogorpesarterb, 0.00007
AsoTta guokeng, | cdbaken cxuraHus MHrI, ’237 33 0,004 14,71 7,35
NpPOun3BOACTBEHHAs ’
nrowaaka
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O6opyaosaHue YICB,
nyTEBOW NOAOrpPEBATEND,
A30Ta okcug taken cxuraHuna MNHr, 0_0??;21'2 0,001 2,5 1,126
NpPOW3BOACTBEHHAS '
nnowaaka
Ob6opyaosaHue YICB,
nyTeBOW nojorpesaTens, 03107 —
BeHsannpeH caken cxuranmna MHr, 8 8107 0,110% 0,84 0,42
NpOn3BOACTBEHHast '
nnowyaaka
BeH3uH
(HedhTaHON,
MarocepHUCTBIN 0’220873 9,510® 2,98 15
B NepecyeTe Ha '
yrnepoa)
O6opygosaHue YICB,
nyTeBOW nojorpesaTen, 0,00003 —
BeHson thaken cxuraHuna MNHr, 104.65 0,0002 0,27 0,13
emkocTb ElM, '
HedTeraszocenapaTop
bytunayetar 0,95 0,03 0,03 0,03
B3BELLEHHEIe | O6opynosarute YTICB 005-18 | 0,013 3,03 154
BelecTBa
Owxeneso 0,019
TPUOKCKA, O6opyaosaHue YINCB 0138 0,00735 0,08 0,044
(>xenesa okcug) '
Remerunoanson | SRS I8
(keunon) (Cmece |\ en cxvrarms MHT 0,00007— 1", 50008 032 0,16
MeTa-, OpTO- U 35,17
emkocTb ElM,
napansomepos)
HedTerasocenaparop
Avxnopua 509,31 16,14 16,14 16,14
xenesa
W3onponunGens 0,263 0,008 0,008 0,008
on (Kymor)
KepocuH 0,1)(;0?22 6,410% 0,037 0,0185
Jletyune TexHonornyeckoe 195 _
opraHuyeckue obopyaoBaHue, aket é1 0 0,04 0,04 0,04
coefMHEHNSA oxuranms MH- ’
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Mapraney n ero 0,00036 - 0,0006
CoeanHeHuS O6opyaosaHue YINCB 0,0045 0,00012 0,0012 5
O6opygosaHue YICB,
NPON3BOACTBEHHaS 0,01 -
Meran nnowajaka, emkoctb EM, 3987,06 0,00032 576,19 2896
HedTerasocenapaTop
O6opygosaHue YICB,
nyTEBOW nojorpesaTen,
MerunGenson | - en cxurarms MHT. 0,00002 -1 4 400012 0,17 0,085
(Tonyon) 70,66
emkocTb ElM,
HedTerasocenapatop
Mbinb
abpasusHan | s o osanme YIICB 0,029 0,0066 0,0066 0,0066
(KopyHa 6enbin,
MoHokopyHA)
Mbinb
HeopraHmnyeckas
C coAepaHuem
kpemHus meHee | ObopygosaHue YICB 0,00003 0,000016 0,00022 0,0001
0,0017 1
20,20-70, a
Tarke 6onee 70
NPOLEHTOB
O6opyaosaHue YICB,
nyTeBOW nojorpesaTen, 0,000005
CepoBogopos caken cxuranmna MNHr, 3917 0,000003 0,04 0,02
emkocTb ElM, ’
HedhTerasocenapaTop
O6opyaosaHue YICB, 0,000002
Cepet anokcup nyTeBOW nogorpesarenb - 1703,57 0,046 30,66 15,33
Crupr 1,85 0,06 0,06 0,06
6yTUNOBLIN
O6opygosaHue YINCB,
Cnupt ) caken cxuranmna MNHr, 0,00006 — 0,00012 0,58 0,29
METUNOBbIN NPOn3BOACTBEHHAA 2,39
nnowaaka
Crvpr 1,62 0,05 0,05 0,05
3TUNOBBIN
. 0,04 —
Yawnt-cnnput O6opyaosaHue YINCB 056 0,0046 0,23 0,116
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O6opyposaHue YINCB
Yrneesogopoabl ’
npeaensHble peaepayapel 0,018 — 0,1 2,35 1,18
C12-C-19 BEpPTUKanbHble, 433,35
HedTerasocenaparop
ﬁé‘éiii’iﬂ‘if;“b' OGopyaosatue YTICB, 0,0066 —
C1-C-5 (uck- emkocTb El, 1‘ 496.04 0,004 56,68 28,34
niouast MeTaH) HedbTerasocenaparop ’
O6opyposaHue YICB,
Peepel | cpacen oxurarus MH, 0002~ 1 4 00025 20,79 10,4
iAo emkocTb ET1, 625821 | ' ’
HedTerasocenapatop
O6opyaosanue YICB,
daken oxuranua MHI,
Yrnepog (Caxa) | nponssoacreeHHas 2%%%%023 0,11 288,37 144,19
nnowjajka, ’
HedpTerasocenaparop
Yrnepopa 0,0017 —
MOk, 2792.84 0,00005 88,5 44,25
O6opygosarue YINCB,
aken cxuraHua MHI, 04— 1145,0
Yrnepoaa okcua | Npon3BOACTBEHHAs 16654 07 0,013 2298,16 9
nrowjagka, nyTeBomn '
rogorpesarenb
dTopuabl
rasoobpasHeie
(rapoTopug, 0,0002 —
KpemHuin O6opygosarue YINCB 0.004 0,000075 0,044 0,022
TeTpadTopua) '
(B nepecyeTe Ha
o) 0,0003
dropuabl 0,00006 — ,
TBEpAbIE O6opyaosaHue YINCB 0,0015 0,000032 0,0007 6
Tabnuya 3.73 — OTxoabl «YCTaHOBKa NpeaBapuTenbHOro copoca NnacToBon BOAbI»
HanMeHoBaHMe McTouHuK Knacc | HaumeHoBaHu Kon no Macca
oTxona obpasoBaHuA onac- e cnocoba QJI?KO obpaso-
A OTX0A0B HOCTHU yTUnusauum BaHusA
AcanbTocmornona
pacduHoBbIe Coc
YAbI,
OTNOXEHIR NPt KaHanM3aLoHHbIe 3 yunusayms 29122001293 | 2,2-57,7
3aunCTKe eMKOCTH OTXO4,0B
Hed)TenpPOMbICNOB
oro obopyaoBaHus
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HauMeHOBaHMe MeTouHuk Knacc | HaumeHoBaHu Kog no Macca
oTxoma obpasoBaHus onac- e cnocoba DKKO o6paso-
OTX0A0B HOCTU yTunusauuu BaHus
Jlom n oTxoabl,
:Zgaefng:ﬁue Esy“gcc)):ly-:)ao)go,qos YTunusauua
YepHbIe MeTan bl eMKOCTei 3aMeHa 5 OTXO/10B 46101001205 6,961
B BUAE Usgenun, Z
getanen
KYCKOB,
HECOPTMPOBaHHbIE
OTxoab! VMcnonb3oBaHue no
pesuHoacbecToBbl HasHaUSHIO C YTunusauus 0,005 -
X U3Renuii yTpaTon 4 OTXOZ0B 45570000714 ’0 5
HesarpsisHeHHble HOTE’eWTeanKMX ,
CBOWCTB
Mecok,
3arpsi3HEHHbIN
HedITbIO Unu
HedTenpogykramn | Jluksnaauua YTunusauus
(coaepxaHue aBapui 3 0TX0A40B 91920101393 0,075
Hed TV nnn
Hed)TENPOAYKTOB
15 % 1 Gonee)
Mecok,
3arpsi3HEHHbIN
:Zi::rnopmog;mamm TuksnaaLms Yrunusauyusa 10
NPOnMBOB HETU U 4 91920102394 o
ﬁzo(gfv[:lm”(i: ve HETENpOAYKTOB 0TX0A0B 10,225
HedTeNpoAyKTOB
meHee 15%)
Mbinb (NOPOLLIOK)
abpasuvBHble OT
WInMchoBaHuS WnundosaHue YTunusaums
YEepHbIX METanNMNoB 4 36122102424 0,024
¢ conepKaHmem YepHbIX MeTanmnos OTX040B
meTanna meHee 50
%
CanbHukoBas
?::;%i::;? e SPA, 3anophas YTunusaumsa
’ apmarypa, 3 4 91920201603 0,1
npomacneHHas(co OTX0A0B
3a/BUKKU
AepxaHue macna
15% v 6onee)
LLinam ounctkm Huctka
E€MKOCTEN U ngepszapos y 39 37
BEPTUKamNbHbIX TUnusauusi ,37-
L;;)&?::ﬁoso,qos OT | cranbHbix (PBC) 3 0TX040B 91120002393 2000
HedTenpoaykToB no Aorosopy
noapsaa
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Tabnuvua 3.74 — COpocbl «YcTaHOBKa NpeaBapuUTesibHOro cbpoca nnacToBon BOALI»

m °
208 g3 % g oz | s o9 |S o ¢| go
$00 g\—£¢-\ Snod 2 8t |34 6.5 T
T 32 ogQ 8 o JF T o F.das|sdTa
m2'g Fcop 209y 282« | 582rd| T8¢k
og?©° I o E ° L] C O =] oo | L 0
e 28 xa For@| S2Ff ([S2feo | TETQ
5o E.mm.ﬂ 2o &b 29 5o AR R |
Sk E 6 go 23 % SOgo S°Roc| &R0
52¢ geVve | gmgx | ¥ 25 |2 2og|Cfan
T§3 3= S 58| = S8 |2 § 3| 25
o0 g o

o-AlumeTtundTanat _

(avmeTtunbenson-1,2- 40 0‘0%054 0,0000013 0,006 0,003

AuvkapboHar) '

AKPUNOHUTPUIN

(HWTPWN akpunoson 1 02%0887 B 0,000002 0,57 0,288

KMCROTbI) '

AnOMUHWNA 2 0’03?%%1 B 0,0000032 0,097 0,048

AHWUMYH

(amuHOBeH30m, 7 0,110° 3,210° 3,210° 3,210°

eHunammH)

BaseLeHible 166 7,161 8,0 102,0 25,0

BellecTBa

Keunon (o-kcunon, 0,05-

M-KCWUMOr, N-KCUMon) 57 795,04 0,0016 25,19 12,6

JIrHnHCynboHOBbIE 0,02 —

COTb! 58 433,35 0,00863 13,73 6,83

MeTtunauetar 67 0’9101062 - 0,000063 1,17 0,56

Meton (1-rngpokcu-4- 0.0002 —

(MeTunammuHo) 68 ' 0,000063 0,01 0,005

0,36

6eH3on)

MoHo3aTaHonamuH 70 0,01-3,55 0,0032 3,55 0,11

HedrenpoaykT! 74 12,19 12,0 213,0 112,5

(HedpTb)

n-Kpeson (4- 56 583,6 18,5 18,5 18,5

mMeTundeHon)

[MonuxnopupoBaHHble

6udheHunb! (MXB 28,

MXB 52, MXB 74, 0,00003 - AT

MXB 99, MXBE 101, 154 94,07 9,510 2,98 1,49

MXB 105, NMXb 110,

MNXB 153, NMXB6 170)

Mponunenrnukonb 0,002 —

(1 2-nponatauon) gon. 171 279284 0,00006 88,5 4425

TpaHc-1,3 — 0,000004 - AT A AT AT

AuxnopnponeH 43 0,000019 1,210 6,210 3,710

TXAH

(TpuxnopaveTar 156 0,000002 — 0,6107 0,036 0,018

1,16
HaTpus, TUA)
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Tabnvya 3.75 -

MnacToBOn BOAbI»

OHepreTuueckne pecypcsl

«YcraHoBka npegBapuTensHoro cBpoca

MuHumanbHbIN pacxon | MakcumanbHbIN pacxopn,
HanmeHoBaHue
EpvHuubl 3HepreTuyYecknx 3HEepreTuyecKmx
dHepreTu4eckux
n3MepeHns | (CbipbeBLIX) pecypcoB | (CblpbeBLIX) pecypcoB
pecypcoB
B rog B rog
MoTpebnenune
P KBT*u/T 0,91 — 28024629 0,003 — 28024629
3MEKTPO3HEPrn

Tabnuvya 3.76 — MaTepuarnbHble pecypcbl «YCTaHOBKa NpeaBapuTensHoro copoca nnacTtoBomn

BOAbI»
MuHUManbHbIN MakcumanbHbIA
HavmeHoBaHue Tun
EAnHULbI pacxon pacxon
MarTepuanbHbIX MaTepuarnbHbl
n3MepeHus MarepuarnbHbIX MaTepuarnbHbIX
pecypcoB X pecypcoB
pecypcoB pecypcoB
Heamynbratop PeareHThl 0,705 140
WHrubutop PeareHThl 63-72 72-78
Henrtpanusarop PeareHThl 130 150
3.4.3 rasokomnpeccopHasi cmanyusi (KC)
BbI6pOChI rasaokoMnPecoCpHbIX CTaHUMA npuBeaeHbl B Tabnuvue 3.77.
Tabnuvua 3.77 — Beibpocsl «["asokomnpeccopHas ctaHums (KC)»
Q
o O © oI = o s o o o 0
S5 T S ud X 3 88|32 5. 2| 258
388 £gL R IoFo| 285|235
0Q kO I35 209y 400 ® E9Q9FKg n2s
ox 99 Fog =2 xa s&xpP | s8xg0 -
Irroao X% S 2 I SOrG|s9x8%s | S8
O xn O - =0 mO ® o 10 s_nt"’gg_ SESM®0
S®X 03D o a0 OI RO Sl g om® Do I &g
Sgom s a9 gm 2 s 2o| 2 g2o3| FLa
TS = c 8§ |= g=|2 § | ag@
AsoTa guokena 1,715 -108,44 0,069 3,64 1,85
AsoTa okeug, 0,28 -17,62 0,011 0,59 0,3
BeHsanupeH 6,510° —0,000005 | 0,210° 0,310° 0,2510°
Bekson Texronornieckoe | 650020 _ 002 | 1,410° 0,00006 | 0,000031
obopyaoBaHue
Bbytunauyerar 0,35 0,054 0,054 0,054
Baseluentble KC 0,073 -0,57 0,0078 0,0885 0,048
BELLecTBa
Owxeneso
Tpuokemng, 0,0037 — 0,098 0,00028 0,00995 0,005
(>xenesa okcua)
OumeTtun6enson
(keunon) (cmeck | TexHonornyeckoe _ An6
mMeTa-, opTo- | oBopyaoBaHMe 0,000007 — 0,048 0,410 0,012 0,006
napansomepos)
JNletyune TexHonoruyeckoe
opraHuveckme obopyaoBaHue, 0,4 -979,74 0,02 10,41 52
COEeANHEHUS KOMMpeccopHas
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OkoHnyaHue mabnuus! 3.77

(&)
) ® ©OC = O = 0 o | 6@
Sg ° 8,63 I o2l 2 o .1t e
5338 £gtz EEL T 238925
Mmoo IS S90Qqg 4008 | 9Kk J nes
oFE 99 Tag % & m Sl | 82X998 =
Iroa R G 2Tk OIg|s©zLe| =26
T 5T g <R Te) RO » b5 ZEimo| SimIdI3| S®a
SK O © a0 O1 XD Sl | ok Do I® g
Sgom =a8 gm 2 S 2o |2 go3| F2o
8 = e s§8 = 39| = § o &9 @
Mapratey v ero 0,000545 — 0,0006 | 0,0000375 |  0,00011 0,00005
COeMHEeHMS
KC,
MeTaH Komnpeccopanas | - 4 937 _ 1082,09 0,0012 58,88 29,44
KOMMPeCCcopbl
ra3oBbie
Merunbenson | Texsonorueckoe | g50914 35 | 0,0000009 | 0,054 0,027
(Tonyon) obopyaoBaHue
MunepanbHoe KC 0,00006 — 0,93 0,00009 0,14 0,07
mMacno
TexHonorundyeckoe
CepoBogopos °6°pyﬁ853”"'e' 0,00004 — 14,52 | 0,00001 0,46 0,23
KOMMpeccopHasi
Cepbl gnokeuna 775,9 2462 24,62 24,62
g”"'pT N KC 0,058 — 0,14 0,0027 0,022 0,012
YTUNOBbLIN
Crvpr § TexHonornyeckoe 0,03 — 909350,0 0,009 3.2 16
METWUMOBbIN obopygoBaHue
Crwpr 0,21 0,032 0,032 0,032
3TUNOBbIN
YanT-cnvpur 0,048 0,0112 0,0112 0,0112
YInesoAopoak! TexHonornyeckoe
npeaensHble p 0,0067 — 1,36 0,0008 0,044 0,022
C12-C-19 obopyaoBaHue
Yrnesogopogbl
npejenbHble
C1-C-5 KC 0,373 — 62,085 0,012 2,08 1,05
(nckrrouas
METaH)
Yrnesogopogbl
npeaenbHble Te’é”°”°”""e°"°e 0,027 — 51,88 0,0009 1,65 1,36
C6-C10 obopyaosaHue
Yrnepoga (Caxa) 24,59 — 730,17 0,78 23,82 11,91
Yrneposa okcua 205,71 — 1694421 6,56 537,73 272,145
dTopuabl
rasoobpasHole
(rwapodTopua, _
KPEMHMIA %’%%%22%5 0,0000355 | 0,00004 | 0,00002
TeTpadTOopUa) ’
(B nepecyeTe Ha
PTop)
Propuab! 0,0004 0,00008 0,00008 | 0,00008
TBEpPAblE
Otunnayerar 0,35 0,054 0,054 0,054
STUNEHIMKONL 2,9 0,165 0,165 0,165
(1,2-aTangmon)
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Tabnuua 3.78 — OTxopbl «asokomnpeccopHas ctaHums (KC)»

McTouHuk Knacc | HaumeHoBaHue
HaumeHoBaHue Macca
obpasoBaHus onacH crnocob6a Kop no ®KKO
orxona obpa3oBaHuA
OTXOA0B octn yTUNM3aummn
OTtxoabl
MUHEpPanbHbIX YTunusauyus 1,248 —
K 3
macen omMnpeccop - 40616601313 29,333
KOMMNPECCOPHbIX
OTxoabl
MUHepanbHbIX 3ameHna macna 3 YTunusauus 40613001313 2314
macen HacocoB OTXOA0B
WHAYCTpUanbHble
OTxoab! TexHnyeckoe
peauHoac6?mos obcnykmsaHue 4 YTunusauusa 45570000714 0.18
bIX U3genun TEXHONOMMYeCcKoro 0OTX0A0B
HesarpsisHeHHble | 06opyaoBaHMSA
Mecok,
3arpsi3HeHHbIN
HedTblO Unn TexHudeckoe
HedbTenpoayktam | o6cnyxmaHme 3 Yrunusauus 91920101393 0,07
u (coaepkaHue TEXHOMOrMYeCcKoro OTX0/0B
HedbTn nnn obopyaoBaHus
HedhTeNnpPoAYKTOB
15 % un 6onee)
OTxoabl
pesnHoacbecTos
bIX U3AENUIA, TexHuueckoe
3arpsi3HEHHbIe o6ecnyxnsaHune 4 Ytunusauus 4557111252 012
HebTenpoayKTaM | TEXHONOrMYECKOro 0OTX0A0B 4 ’
u (cogepkaHue obopyaoBaHus
HebTenpoayKTOB
MeHee 2%)
Linam ouncrkum
N 3auucrtka
emkocren n TEXHONOMMYECKMNX Ytunusauua
Tpybonposoaos . 3 H 91120002393 2179,796
eMKOCTEN, OTX0A0B

OT HeddTU 1 636PBYADOB
HedTENPOAYKTOB pesepayap

Tabnuua 3.79 — HepreTudeckne pecypcbl «FazokomnpeccopHas ctaHums (KC)»

MuHuManbHbI pacxos | MakcumanbHbIN pacxon
HanmeHoBaHue
EavHnubl SHepreTU4YecKnx 9HepreTU4YecKux
3HEpPreTuyecKux
M3MepeHusi | (CblpbEBBLIX) PECYPCOB | (CblpbeBbIX) pecypcoB
pecypcoB
B rog, B roa
MoTpebnenune
P KBT*u/T 0,001 - 169102 0,001 = 171505523
3NEKTPOIHEPTU
rotpebnenue Tonnmsa Ty.T. 73 — 13000 80,3 — 98800
(rasoBoro)
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Tabnuua 3.80 — MatepuarnbHble pecypcebl «azokomnpeccopHas ctaHumsa (KC)»

MuHUManbHBIN MakcuManbHbIN
HaumeHoBaHue Tvn
EaviHnubi pacxon pacxon
MaTepuanbHbIX MartepuanbHbl
U3MepeHus MarepuanbHbIX MarepuanbHbIX
pecypcoB X pecypcoB
pecypcoB pecypcoB
Macno MC-20 nnTp Matepuansi 2161,5 5069,5
Macno Tn-30 T MaTtepuansl 1,2 1,5

3.4.4 YcraHoBka NnogrotoBkU He(PTAHOro rasa

Cxuranve TMHI Ha dakenax $BNAETCA WCTOYHUKOM GonbLUMX BbIGPOCOB B
atmocdbepy. NS CHWKeHWs 3TOro BuAa BO3LEWCTBMA Ha MNPEfnpUATUSX WCMONb3YHTCA
yctaHoBku noarotoeku MHI gns ero ganeHeMWwero paumoHansHOro MCNonb30BaHus, TEM
CaMbIM YMEHbLLAETCS 3arpsisHEHNE BO3ayXa.

K HacTosilemMy BpemMeHV B MWPOBOW MpakTuMke Hamborbluee pacnpocTpaHeHue
nonyynnu cnegyrowme cnocobel yTMnM3aummn HepTAHOro rasa:

1. YTunusaums Ha mecte Aobblim Ge3 nepepaboTku: 3akavka B MnacT ¢ UEnblo
noAAepXXaHUs MracToBOro [aBfEeHWUs; BOAOra3oBOe BO3AEWCTBUE, 3akadyka B MOA3EMHbIE
XpaHunuwa rasa ans ussnedveHns B Oygyliem. TexHONOrMM CPaBHUTENBHO MNPOCTbI U
MPakTU4YECKN HE 3aBUCST OT COCTaBa rasa, OfHaKO OHW AOCTATOYHO SHEProeMKu, U KX
NPUMEHEHNE OTrPaHUYEHO re0NOrM4YeckUMM 0COBEHHOCTAMM 3aneken.

2. TpaHCnopTMPOBKa rasa Unn ra3okMAKOCTHON CMECU MyIbTUasHbIM TPaHCNOPTOM
kK MecTy nepepabotku (Ha IT13). KayecTtBo npeasapuTensHON NOArOTOBKU rasa 3aBuUCUT OT
TEXHUYECKNX YCMOBUIA 3KCnnyaTaumm Tpybonposoga.

3. 3akauka B rasotpaHcnopTHyto ceTb (I'TC). TpebyeTca noarotoeka Ao TpeboBaHWn
HOPMAaTUBOB.

4. WUcnonb3oBaHne B kadectBe TonymBHOro rasa (Gas to Power-GTP) Ha raso-
nopwHesblx (M3C) wn rasotypbuHHbix (MTAC) asnekTpocTaHUuMsix ANS  MPUBOAOB
KoMmnpeccopHoro o6opyaoBaHusi. B 3aBMCMMOCTM OT KOHKPETHOM CUTyaLumuyM BO3MOXHA
BblpaboTka aneKTpo3HeprMn kak Ansi COBCTBEHHbIX HyXA, Tak W Ana aHeproobecnevyeHvs
APYTMX MNPOMBILLNEHHBIX W TPaXKAaHCKMX OObLEKTOB, a Takke MNOCTaBKM B 3NEKTPOCETH
(pucyHok 3.3). Momnmo nepeuncneHHbIx, paspaboTtaH psa ApyrMx METofoB yTUnuMsaumu, He
MOMYyYMBLUMX MOKaA 3HAYMTENBHOIO pacrpOCTPaHEHUsl: CUHTE3 MOTOPHbIX Tonnue nmbo
Lpyrux NpoaykToB (Hanpumep, MetaHona) Ha mecte (Gas to Liquid — GTL); nepepabotka
MUHU-TTI3 Ha MEeCTOpOXAEHUM; CKWKEHMe HEMTSHOro rasa; TpaHCrnopTUpoBKa B BUAE
rasosbIxX rMApPaToB U ap.
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MecTopoxaeHne

XK/0 TpaHcnopT

ABTOTpaHcnopT
BHyTpeHHee
norpe6nexve
MeTaHon
MapaduHbl
BOAa

CO6CTBEHHbIE
HYXbl

AnsenbHoe
ronmeo | [19C

Gas to Power
BeH3uH (GTP)

TOM/WBHbIV a3

YcTaHoBKa nepBuYHoOii
noAroTOoBK/ HedhTH

[yt yTunmnsayunmn
NONyTHOro HeddTAHOrO rasa

BHeluHune
norpebuTenu

lasoTpaHCnoOpTHas ceThb
(FTC) Fasnpom

MNMepBUYHas NOAroToOBKa
AN TPaHCNOPTUPOBKN

3akayka B nnacT

PucyHok 3.3 - [lyTn ytunmnsauunm
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KOHAeHcaT
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BHyTpeHHee
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OTcyTCTBME  MPAKTUYECKOro  MPUMEHEHWs  3TUX  METOAOoB  06yCroB/IEHO
HepeLUEHHOCTLIO CNeLntnYecKnX TEXHOMOTMYECKUX U MHAIPACTPYKTYPHBIX NPO6/eM, 4To He
MelLaeT paccMaTpuBaTh AaHHble METOAbl Kak NepcrnekTuBHble. Ha npaktvike B 60/bLUMHCTBE
cnyyaeB crnocobbl yTMAM3auum COBMeELLAIT. Tak, N5 obecrnedyeHus 3akauku B niact wm
oKatus 418 TPaHCMOPTMPOBKM YacTb rasa OTnpaBnsloT Ha nuTaHue NpUBOASLLEro
KOMMpeccopa, C LUefblo  reHepauyn 3S/IEKTPOSHEPrMM Ha  MecTe  npeasapuTesisHo
NOAroTaBNMBAOT TONJIMBHBIN a3, a U3 o6pasyoLLerocs npy KOMMNPUMUPOBaHUM KOHAEHcaTa
noslyyatoT CTabusbHbIVi KOHAEHCAT, 3aKayvMBaeMmblli B CbIpyto HedITb.

MpuMeHeHne BCeX pPacCMOTPEHHBLIX METOAOB YTUNM3aUMM UMEEeT onpefesieHHble
SKOHOMMUYECKME N TEXHOMIOTMYECKMEe OrpaHuyeHus, KoTopble B MepBYyl0  ovepeb
onpeaenaAtTca CocTaBoM HeddTAHOrO rasa [57).

CyLecTBYlOT ~ TexHoMorMm nogrotoBky MHIC  mMeTogom  HU3KOTEMMNepaTypHOW
cenapaumy 1 MeTo4oM aCcOPOLMOHHO OCYLLKM.

s

HacalleHH/ MHIMBUTOP  MMapPaTo06Pas06aHA
PereHepypoBaHHO MHMMGUTOP MAPOTO0GPCI0G0H
HectabwibHoli  KoHaeHcar

PucyHok 3.4 - Cxema YCTaHOBKU noarorosku MMHI METOAOM HWU3KOTEMMNEpATYPHOM
cenapauum

CbIpoii ras nog, faBneHemM NocTynaeT B rasoBblii cenapatop BC-1, rge npovcxoaut
oTAefleHMe  KamneslbHOM XWMOKOCTM, 06pa3oBaBLUErOCsi KOHAEHcATa W MeXaHUYecKux
npuMeceli, KOTopble HaNPaB/AKTCS B APEHAKHYIO EMKOCTb.

a3, OCBOOOXAEHHbIN OT KamnenbHOM XWMAKOCTW, MOCTynaeT B TEMI00OMEHHUK «ras-
ras» T-1 ans npegBapuTENIbHOTO OX/TXKAEHWS ra3oM, 06paTHbIM MOTOKOM, MOCTYMNaoLWMM C
HM3KOTEMNEpPATYPHOI cenapauuu.
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Ona npeaynpexaeHns obpasoBaHna rugpatoB nepesn TennootmeHHukom B MHI
nofaeTcs WHMOUTOP rMapaToobpasoBaHVs (MeTaHon, AWSTUNeHrnukons). [Hdanee MHI
knanadom P[-1 apoccenupyertcq, oxnaxpascb Mnpyu 3ToM 3a cyeT 3dpexta [proyns-
TomcoHa. OxnaxpenHbin MHI nocTtynaeT Ha BTOpPYyO CTyneHb cenapauum B ras3oBbiv
cenapatop ¢ HC-1, rae koHAeHcaT C HAacbIWeHHbIM BOAOW PacTBOPOM WHrMbuTopa
oTaenseTcs U HanpaensaeTca B pasgenutens P-100. OcyweHHbId ras nogorpeBaeTcs B
TennoobmeHHuke T-1 CbipbIM rasom, NOCTYNaoLWMM Ha OCYLLKY, A0 3afaHHOW TeMNepaTypbl
W HaNpPaBnseTCH Ha KOMMEPYECKUN y3en y4eTa.

Cmeck HecTabunbHOro KOHAEeHcaTa € HacbIWEHHBIM BOAOW pacTBOPOM WHMMGuTopa
nocTynaeT B pasgenutens P-1, roe koHaeHcaT oTAEenseTCs U HanpaensieTcs Ha NMoArOTOBKY.
HacbilweHHbIn  BOAOM pacTBOp WHMMOMTOpa noporpeBaeTcsl B KOXYyXOTpybyaTom
TennoobmeHHnkeT-2 oBpaTHbIM TOKOM PEereHepupoBaHHOrO WHMMOWUTOpa M MOCTynaeT Ha
YyCTaHOBKy pereHepauum BP-1. YcraHoBka pereHepaunm COCTOUT U3 PEKTUMUKALMOHHON
KOMNOHHbI, YCTaHOBMNEHHOW HEMOCPEACTBEHHO Ha Kybe, B KOTOPOM XUAKOCTb MOAOrpeBaeTcs
nyTemM CKWUraHus rasa B >kapoBon TpyGe. Micnapsemas Boaa KOHAEHCMpyeTcsi B annaparte
BO3JYLUHOIO OXNaxeHus, OTAENseTcs B COOPHUKE N cOpackIBaeTCA B APEHAKHYHO EMKOCTb.

PereHepupoBaHHbIi MHMMBUTOP 4epes TennoobmeHHuk T-2, rae OH oxnaxpaeTcs
MOTOKOM HAaCLILLEHHOTO WHMMBUTOpa, U 4Yepe3 anmapaTt BO3gyLiHOro oxnaxgeHusa ABO-1
HanpasnseTcs B PaCXOAHYH eMKOCTb 6rnoka nopaum peareHta bl1-1. 3atem Hacocamu-
fo3aTopamu Broka Nogayn peareHTa BO3BpaLL@eTCa Ha YCTaHOBKY OCYLLKM.

MpenmyLLecTBa HU3KOTEMMNEPATYPHOW cenapauum rasa:

a) HW3KMe KanuTanbHble pacxodbl W SKCNNyaTaunoHHbIe 3aTparbl, OCOGEHHO B
HavanbHbIA Neproz 3KCMNyaTaumm Npu Hanmuum cBob04HOro nNepenaaa AaBfeHns,

©) NOMUMO M3BMNEYEHUS KUAKNX YrNMEeBOAOPOAOB, OAHOBPEMEHHO OCYLLECTBNAETCS U
ocywwka MNHI go TpebyeMbix oTpacneBbiM CTaHAAPTOM KOHAULII,

B) ycraHoBkM HTC pocratoyHo npocTel B 3KCAMyatauMm UM TEXHUYECKOM
obcnyxuBaHuM, TEM CambiM BO3MOXHO UCMOMb3OBaHNE TEXHWUYECKOrO nepcoHana CpeaHen
kBanudukauum (3To oBCTOATENLCTBO U NO3BONSET OCYLLECTBNATL NPOLIECC B NPOMbICIIOBbIX
ycnosusx),

r) NerkocTb PerynupoBaHNA TEXHOMOTMYECKoro npouecca n ero asTomarm3aumm B
ycnoeusix He(PTAHOIro NPOMbICHa;

Z) BO3MOXHOCTU MOCTEMNEHHOro [OMONHEHWUSA U PasBUTUS TEXHOMOTMN MPU CHUXEHUN
NnacToBoro AaBreHNs U, COOTBETCTBEHHO, YMeEHbLLEHUN cBOBogHOro nepenaga AaBneHus,
TaKk 4YTO YK€ Ha MOMEHT MPOEKTUPOBAHWS YCTaAHOBKM MOryT ObiTb MNpeaycMoTpeHbl
pasnuYHbIE NEPCNEKTUBHbIE BapyaHTbl NPOANEHUS Cpoka ee apdeKTUBHON aKcnyaTaumn (B
YacTHOCTM, 32 CYET WCTONb30BaHWUSA BHELUHWX WCTOYHUKOB XOJI0Aa, a Takke MOAKMHYEHWS
LOXVMHBIX KOMMPECCOPHBIX CTaHUWN).

Hepocratku:

a) HECOBEPLLEHCTBO TEPMOAMHAMUYECKOTO NpoLiecca OAHOKPATHON KOHAeHCaLWK, Npu
aToOM cTeneHb useneveHust ua MHI LueneBbIX KOMMOHEHTOB NpU 3aAaHHbLIX Temnepatype u
LaBNeHUN B KOHLIEBOM HM3KOTEMMNEPATYPHOM Cenapatope 3aBuCUT TONbKO OT cocTaBa
MCXOAHOW CMecy;

6) TepMoauHaMMYecKoe HEeCOBEpLUEHCTBO jApoccenbHoro pacwmpenusa [MHI kak
XOmnoAOMNPOM3BOASALLErNO NPOLiecca No CpaBHEHUIO ¢ TypboaeTaHAEPHBIM.
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PucyHok 3.5 - Cxema ycTtaHoBKM nogrotoBku MHI meTogom agcopO6umoHHoi ocyikm (YD)

Mepen noctynneHneM B afcopbepbl K3 CbIpbeBOro rasa B cenapatope C-1
OTAENATCA MexaHN4yeckue NpMMecy 1 kanesnbHas XuaKocTb. locne cenapaTopa ras ceepxy
BHM3 NPOXOAUT Yepe3 OAvH 13 aacop6epoB. OCYLLEHHbIA ra3 0TBOAUTCS B KOJIJIEKTOP CYXOro
rasa. Bropoii agcopbep B 3TO BpemMsi HaxoguTCsl Ha CTaaun pereHepauum (Harpes,
oXNaxaeHve unm oxuaaHve).

a3 pereHepaumn OTOMpaeTCsi M3 MOTOKA OCYLIEHHOro rasa WM komnpeccopoM K
nogaeTcsi B neyb nogorpesa 1 n ¢ Temneparypoii +180 °C - 200°C nogaeTcs CHU3Yy BBEPX
yepes afacopbep, B KOTOPOM MPOU3BOAWTCA Aecopbumsi BOAbl U TSHKENbIX YrNeBOA0POAO0B.
OTpaboTaHHbIii a3 pereHepaumn OX/IaXOAAETCA B BO3AYLUHOM XonoawnbHuke ABO 1
noctynaetr B cenapatop C-2, rge W3 rasa OTOENSAIOTCA  CKOHAEHCUMpOBaBLUMECH
yrneesogopoabl M Boga. [lMocne C-2 ra3 Bo3Bpawaetcs BO BXogHoli cenapatop C-1, wn
NOBTOPHO MPOUCXOAUT BECH LMK

MpenmywecTBa agcop6LUMOHHON ocyLwkn MHI:

a) [ocTuraeTcs Hu3kas TemnepaTypa TOUKM pOCbl OCYLUEHHOTO rasa B LUMPOKOM
AmanasoHe TEXHO/IOrMYECKMX NapamMeTpos;

6) KOMMAKTHOCTb W HW3KME KanuTas/lbHble 3aTpaTbl A7 YCTaHOBOK He6O0/MbLUION
NpoV3BOANTE/ILHOCTMY;

B) N3MeHeHne aaBneHna n temnepatypbl He OKa3blBaeT CYLUEeCTBEHHOro B/NAHUA Ha
KayecTBO OCYLLKM.

HepocTaTku:
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a) BbICOKME KanuTarbHble BIOXEHWUSI MPU CTPOUTENLCTBE YCTAHOBOK GOrbLUON
NPOV3BOAUTENBHOCTY;
0) BOBMOXHOCTb 3arpsisHeHUs1 agcopbeHTa 1 ceBsa3aHHas ¢ 3TUM HeobXoaMMOCTb ero

3aMeHbl,

B) Bonblune NOTEPU AaBNEHMS B Crioe aacopbeHTa;

r) 6onbLuon

Tabnuya 3.81 — Beibpockl «YcTaHoBKa KoMmnekcHow noarotosku rasa (YKIMN)»

pacxog Tenna [58].

) o) — s OTCI s O = 0 o o
<5 5QET| 8,53 3 8¢ |3 5 _°2 5 <
E3588 .55 §§3° Tod. |Zod8 5| S
8253 g2o ) J 82w E92a0 |5828659| 238
I¥oae | 2Fb6=9| F2Fp Sofb [Sefeg| Hofg
0 »n JO X 50 ] MO &6 =358 3598 2359
SX0 5 g8 I% O Sdcx Sacos| 28

] = < O A T o El o m © O El
Sgom E-gg._ ng-El' s 2o ¥ go3g 2o
T3 S © c S8 = 8% |=s § o g °

Benaon AnnaparHbin 0,0037 0,00011 0,00011 0,00011

asop YIMr

OumeTtun6enson

f\;‘gf‘a“")oé‘;"gecz ﬁ;‘g;ﬁf‘gﬁb'” 0,0012 0,000038 | 0000038 | 0,000038

napan3omepos)

MeTaH AnnapaTHbii 16,6 0,52 0,52 0,52

asop YIr

MetunGerson | AnnaparHbin 0,0024 0,00007 0,00007 0,00007

(Tonyon) Aasop YIMr

AnnapaTHbIn

CepoBoaopos nBop YT 0,083 0,0026 0,0026 0,0026

Yrnesogopoabl

npegensHble .

C1-C-5 A;'gaFgf‘rT]?b'” 1,66 0,052 0,052 0,052

(nckniovas ABop

MeTaH)

Yrnesogopoabl .

npeaenbHbie A"”apalflﬁ"'” 0,29 0,009 0,009 0,009

C6-C10 Asop ¥

Yrnepoga okcug ﬁ;‘g;ﬁf‘g?b“" 0,0035 0,00011 0,00011 0,00011

Tabnuua 3.82 — OTxoabl «YCTaHoBKa NOArOTOBKN HETAHOrO rasay

UcTouHuk Knacc | HaumeHoBaHue
HaumeHoBaHue Kop no Macca
obpasoBaHusA onacH cnoco6a
orxoaa DOKKO obpasoBaHus
oTXoa0B ocTtn yTunusauum
Mcnonb3oBaHune
OtpaboTtaHHble MO HASHA4EHWO C YTunusauyms
PUALTPbI yTpaTon 4 OTXOR0B 44300000000 | 0,044
noTpebuTensckux
CBOWCTB
OTxoab! Mcnonb3oBaHune
MO Ha3HaYeHuo C
g%"'ﬂl‘fmcfeCT°Bb' yTpaToii 4 z:)‘fg:g:”"'“ 45570000714 | 0,05
He3arpsa3HeHHble HOTpe6MTeanKMX
CBOWCTB
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OkoHyaHue mabnuupi 3.82

Mecok,
3arpsisHeHHbIN
HeTLIO Unn

(copepkaHue
HedhT nnn

HedbTenpogyKkTamm

Jluksnaaums
nPonNuBoB HeTn
"
HedTENPOAYKTOB

HedhTenpoAYKTOB

meHee 15%)

YTunusauyms
O0TX040B

91920102394 | 0,12

’

Tabnuua 3.83 — QHepreTnyeckue pecypcbl « YCTaHoBKa NOATOTOBKN HETSHOro rasay

MuHumanbHbIN pacxoa | MakcumanbHbIN pacxon,
HaumeHoBaHue
EanHnubl SHEepreTU4eCcKnXx SHEpPreTU4YeCcKnx
9HepreTu4eckux
n3mepeHusi (cbipbeBbIX) pecypcoB (cbipbeBbIX) pecypcoB
pecypcoB
B rog B rog,
MoTpebneHune
P KBTu/T 0,02 2,74
3NEKTPO3HEPrnm
MoTpebneHue Tonnuea Ty 51700 31800
(raszoBsoro)

Tabnvua 3.84 — OHepreTnyeckme pecypcbl «YCTaHOBKA KOMMMEKCHOW MOATrOTOBKU rasa

(YKINI)»
MuHumanbHbIN pacxon | MakcumanbHbIA pacxon
HanmeHoBaHue
E.EWIHVILIbI JHepreTu4yecKnx JHepreTn4ecknx
9HEepPreTUYecKnxX
namepeHnsa | (CbipbeBbIX) pecypcoB (cblpbeBLIX) pecypcoB
pecypcoB
B ropg B ropg,
Motpebrerine KBT*u/T 232,92 1,85 — 232,92
3MEKTPO3HEPrN
MoTtpebneHue Tonnuea TyT 760 800
(raszoBoro)

Tabnmua 3.85 — OHepreTudeckne pecypcbl «YCTaHOBKa HM3KOTEMMepaTypHON cenapaumu

(YHTC)»
MuHumanbHbIN pacxon | MakcumanbHbIA pacxon
HaumeHoBaHue
EavHuubl 3HepreTuyYecknx 3HEepreTuyecKux
3HEpPreTuyecKmx
n3MepeHus (cbipbeBbIX) pecypcoB (cbipbeBbIX) pecypcoB
pecypcos B rog B rop,
MoTtpebneHue Tonnuea Ty 3550 3900
(razoBoro)
Tabnuua 3.86 — QHepreTnyeckme pecypcesl « Cenapaums rasa u TpaHCnopT XUAKOCTAY
MuHumanbHbIN pacxog | MakcumanbHbIN pacxopq
HaumeHoBaHue
EanHuubl 3HepPreTUYecKux SHepreTuYecKux
3HEpPreTuyecKux
n3MepeHus (cbipbeBbIX) pecypcoB | (CblpbeBbIX) pecypcoB
pecypcos B rop, B rog,
Motpetnerine KBT*u/T 54692234 — 28524742 | 54692234 — 28524742
3MEeKTPO3HEPrn
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Tabnuua 3.87 — MaTepuaneHble pecypchbl «YCTaHOBKa NOArOTOBKN HE(OTAHOIO rasa»

MuHMManbHbIN MakcumanbHbIn
HanmeHoBaHue Tun
EauHuubl pacxopn pacxopn
MatepuanbHbIX matepuarnbHbl
U3MepeHus MarepuanbHbIX MarepuanbHbIX
pecypcoB X pecypcoB
pecypcos pecypcoB
Macno ABC m° PeareHTbl 50 70
MeTaHon TH. PeareHTbl 50 70

Tabnuua 3.88 — MatepuanbHble pecypcbl «YCTaHOBKa KOMIMIIEKCHOW MOATOTOBKM rasa

(YKIN)»
MuHUManbHbLIA MakcumanbHbIn
HaumeHoBaHue Tun
EonHuubl pacxon pacxon
MarepuarnbHbIX MaTtepuanbHbIX
U3MepeHus MaTtepuarnbHbIX MarepuanbHbIX
pecypcoB pecypcoB
pecypcoB pecypcoB
HuTpuT HaTpusa TOHHA PeareHTbl 3,71 412
Cwmaumsarens CB-
102 TY 6-14-935-80 TOHHA PeareHTbl 0,33 0,37
Copa KanbLuH. TEXH.
E c.8. FOCT 5100-85 TOHHA PeareHThbl 2,38 2,64
TpvnoH B TexH. TY
113-04-260-87 TOHHa PeareHTbl 4,98 5,53
TpuHaTtpuidocdar
FOCT 201-76 TOHHA PeareHTbl 1,22 1,35

Tabnuua 3.89 — MartepuanbHble pecypcbl «YCTaHOBKa HU3KOTEMNepaTypHOW cenapauyv
(YHTC)»

MuHUManbHbIA MakcumarnbHbIN
HanmeHoBaHue Tun
EavHuubl pacxon pacxon
MarepuanbHbIX MarepuanbHbIX
U3MepeHus MaTepuarnbHbIX MarepuanbHbIX
pecypcoB pecypcoB
pecypcoB pecypcoB
OuatuneHrnnkonb T/ron PeareHTbl 31,5 42,5
Macno OBC M PeareHThbl 50 70
MeTtaHon TH. PeareHTbl 50 70
OpopaHT T/roa, PeareHThl 30 36
MponaH mapkn «A» T/rog, PeareHTbl 3 5

3.4.5 YcraHoBKa Onsa ynaenuBaHus He(TAHbLIX rasoB, BblibpacbiBaeMbiX U3
TexXHonormuyeckoro o6opyaoBaHus

OcHoBHbIMM BbIGpocamn B aTtMocdepy HedTAHbIX npombicnoe senstTca CO,, SOy,
NOx, neTydse opraHM4eckne CcoeAuvHeHUs W TBepable 4actuupl (Mblb, caxa W
NMPUCOEAMHEHHbIE TsXKenble MeTanmbl (rnaeHbiM obpaszom V. m Ni)). OpgHako HyXHO
yuntbiBaTh WyMm, 3anax, H,S, NHs, CO, CSs, 6eHsuH, Tonyon, anokcuHel, HF n HCI, koTopele
TaKKe 3arps3HsoT Bo3ayX. [epedncnerHble 3arpssHUTenn o0bbIMHO NonagareT B atmocdepy
N3 TaKMX UCTOYHMKOB, KaK AbIMOBblE TPYDObl TEXHONOMMYECKUX MEYEN N KOTMOB, OTAENbHbIX
YCTPOWCTB, Takux, Kak KrnanaHbl U YMNOTHEHNS Hacoca W, B MEHbLUIEN CTEMNEHN, OT hakenos U
AbIMOBbIX TPYO YCTaHOBOK CXUraHWs OTXOA0B N HEKOHAULIMOHHBIX XNAKOCTEN.
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Bbibpockl auokcuaa yrnepona

[MaBHLIMU UCTOYHMKamn BbiOpocoB CO; ABNAIOTCA TEXHOMOTUYECKUe Meun, KOoTnbl,
razoBble TypOUHbI, (pakernbHble CUCTEMbI U YCTaHOBKW CxuraHns. Boibpockl CO, OT kaxaoro
13 HedTAHOrO MPOMbICIIA 3aBUCHT OT CIIOXHOCTM MPOV3BOACTBA W BapbupytoTca ot 0,2 Ao
5,5 MINH.T B rog.

Bbibpockl okcuaoB asota

TepmuH NOx, no onpegenenwto, oTHocutcs Tonbko k NO (okenp asota) u NO:
(avokemnp asoTa). B GonblumHcTBe npoueccos ropeHns NO BHocut Bknag Gonee 90 % ot
obuiero NOy. OfHako, Tak kak oH BbicTpo okucnsieTcs B atmocdepe o NO2, BeiSpockl NO
0BbIYHO NEPECHUTLIBAIOT B CyMMapHOM konudectse kak NO».

MaBHbIMKM WUCTOYHMKaMK 3arpsisHeHMst NOyx SBRAOTCA nNpouecchbl ropeHust, T.e.
TEXHOMOTMYECKNE MeYM M KOTIbl U rasoBble TYPOWHBI, W, B MEHbLLEN CTeneHW, YCTaHOBKU
LOXWra OTXOASILLMX ras3oB 1 PakenbHbIe CUCTEMbI.

BbiGpockl NOx HedbTSIHOrO MPoMbICIa 3aBUCST OT TWMa TONNMBA, COAEPXaHWA asoTa
WK BOAOPOAA, An3aliHa 060pyA0BaHUS CKUraHUs 1 YCNOBUIA SKCnnyaTaumn.

BbI6GpoChI TBEpPAbIX YacTuUl,

OCHOBHBIMWN UCTOYHWKaMM BbIOPOCOB TBEPAbIX YacTuL, ABNAKOTCA TEXHOMOTMYECKue
NeuYn/koTnbl, YCTaHOBKM CXKWUraHWa OTXO40B M npopyBka nedver n dakena. OnacHocTb
TBEpPAbIX 4acTuL B BbliOpocax 00ycrnoBneHa COAEPKaHUEM B HUX TSXENbIX MeTansoB W
afcopbupoBaHHbIX NoanapoMaTiyeckux coeguHeHnn. OCHOBHBIMU TSXENbIMWU METannamm B
TBEPLbIX YacTu4Kax BbIGPOCOB ABNSIOTCA MbILUBSAK, PTYTb, HAKEMNb N BaHaAWN.

BbIGpockl okcuaoB cepbl

HedbTerasoBoasiHas XUAKOCTb COAEPNKUT CEPHble COEAMHEHWS, MO3TOMYy BbIGPOCHI
OKCUAOoB Cepbl B atMocdepy yxe AaBHO aBnsioTcs npobnemon. Mpu oxuraHum He- unn
YacTUYHO JecynbgpypupoBaHHoro 3aeogckoro Tonnmea SO, u SOz 6yayT npucyTcTeoBaTh B
Bblbpocax. CyLlecTByeT NMpsIMOe COOTHOLUEHWE MEXAY COAEPXaHWEM Cepbl B TONNMBE U
KonndecTBoM BblOpoweHHoro SOz n SOz (Hanpumep, Tonnmeo ¢ 1 % cepbl reHepupyeT
LbIMOBOrO raaa okomno 1700mr/Hm3).

PacnpegeneHve BbIGpOCOB OKCUAOB Cepbl MOXET 3aBWCETb OT 3JKCMIyaTaLMOHHBIX
PEXMMOB Neyer 1 KoTtna.

OCHOBHbIMW NCTOYHMKaMK BbibpocoB SO, ABNAIOTCA TEXHOMOTMYECKUE NEeYM/KOTIbI,
yCTaHOBKM NMPOU3BOACTBA Cepbl, (hakernbHas CUCTeEMA, CUCTEMbI OYMCTKU CTOYHbIX BOA M
YCTaAHOBKM CXUraHus oTtxogswmx rasos. OcHoBHas gons BbIOpOCOB OKCMAOB Cepbl
NMPUXOAUTCS Ha NeYn U KOTIbl.

BbIGpochl neTyunx opraHMYeCKUx coeauHeHUM

NeTyune opranHudeckne coegmHeHus (JIOC) — obLwimmn TePMUH, NPUMEHSIOLLMINCS KO
BCEM COEAWHEHMAM, COAEepXalluMm OpraHMYeckuin yrnepod, KOTOpbIA UCMAapsAEeTCs npu
TeMnepaType OKpyxXarwlleh cpefbl M BHOCUT Bknag B (HOPMUPOBAHWE HEMNPUSATHOrO
3anaxa, «MOTOXMMMYECKOrO CMOra» W, MpyM [OCTATOYHOW COMHEYHOW paguaumu,
TponocdepHoro osoHa. Motepn NNOC moryT BbiTb NOCYMTaHBLI Pa3nU4YHbIMKU cnocobamu,
OCHOBa@HHbIMM  Ha  koadduumeHTax  BbiOBpocoB  unu  ObiTb  M3MEPEHHbIMMU
HenocpeacTBEHHO.

OcHoBHbIMM  McToYHMKaMK JIOC aBRalTCA HeopraHwWsoBaHHble BbIGpoChbl K3
CUCTEM 3aropHoi apmaTypbl TpybonpoBOAOB, CUCTEM OYUCTKUM CTOYHbIX BOA,
pesepByapoB (AblxaHWe pesepByapa), CUCTEM CnvBa-HanmBa OOE3BOXEHHOWN,
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oBecconeHHon 1 cTabunnanpoBaHHOW HeMTW, APYrUX XpaHunuwi, CUCTEM nojauyu wu
npoayekn. MICTOYHNKN HeopraHumaoBaHHbIX Bbidpocos JIOC, Takue, kak yNnnoTHEHUS OT
HacocoB, KOMMPECCOopoB, knanaHos WM naHueB, U yTeuykn usz obopyaoBaHWA MOryT
BHECTM 3HauUnTENbHbIA Bknag B obwme Bbibpock! J1OC.

Camble Bbicokue ygenbHble Bbibpockl JIOC Ha ypoBHe HedTAHOro npombicna B
OCHOBHOM 0OYCHOBMEHbl HEOPraHU3oBaHHLIMU BbIOpocamn (YTEYKM W3 YCTaHOBOK W
Tpy6) wn  Bbibpocamm npu  xpaHeHun  obesBoxxeHHoW, obecconeHHon wu
cTabunmnanpoBaHHON HedTL.

Opyrme BbIOpOCHI B BO34YX

OpyruMun  3arpsisHSIOLMMUM  BeLecTBaMn  SIBASIKOTCA  MOHOOKUCL  yrnepopa
(TexHomnornyeckne neYw/KoTrbl, rasoBble TypOWHbI, pereHepaTopbl KaTanMTUHYECKOro
KpekuHra, dakenbHas CUCTeMa, YCTaHOBKN OKUraHUsi, XONoAHble BbITsSHKHbIE TPyObl), MeTaH
(XpaHeHne 1 TexHMYeckoe obCnyxmnBaHme (3arpyska), XOnoAHble BEHTUNAUMOHHbIE TpyObl 1
yTeuKM) 1 rassl u3 npotmeonoxapHoro obopyposaHus. HoS, NHs, CS», avokcuHbl Takke
BHOCAT BKNag, B BbIOPOCHI B aTMOCdeEpy.

3anaxy Ha HedpTAHOM MPOMbICNe B OCHOBHOM CO3[al0TCA COEAUHEHUSIMU Cepbl,
Takumy, kak H2S, mepkantaHamu, HO Takke HEKOTOPbIMK YrmeBOAOPOAaMM (Harpumep,
apomaTu4eckMmMu BeLLecTBamu).

Tabrmmua 3.90 - Bbibpockl «YcTaHoBka [ANs  ynaenueaHWa HedTAHbIX  rasos,
BblGpacbiBaeMbIX N3 TEXHONOMMYECKOro obopyaoBaHUs»
Q
) w OCF = ©O = 0 4| 6690
So ° Swos | 3 82 |23 o | &8
358 £sZ g8g®? T,T% T35 €5E
0Ok O 853 200 » 24028 |fo0Qr 3| Aes
°xg9 T a = S & 8§ S8ER | s@xgS| 2D
Irgs 53 s&rk Sezrs ([3©X%g| Sz6
gage 538 29 56 350 [S253da| §509
sada sSaQ 22385 o3 | gomFQo| 3T
S g e ° 59 | 2 §@ |8 § @| &sa
I [ ® o = ] = © @ 8‘ ©
HennotHocTn
BeHson 0BopyaoBaHs 0,00095 - 1,7 0,00003 0,42 0,21
OumeTun6enson
(xcunon) (cmecb | HennmoTHoCTM
METa-, OPTO I 0Bopya0BaHMs 0,0003 -0,53 | 0,0000095 0,13 0,065
napan3omepos)
HennoTHocTn
obopyaoBaHus,
KOHAEHCaTOCOOPHMK,
Hacoc, 3anopHo-
MeTaH » 38710p 0,07-09 0,002 0,029 0,16
perynupyioLias
apmarypa un
hrnaHuesble
COeAVNHEHNS
MeTunbeHson HennotHocTn
(ronyor) 0Bopya0BaHMs 0,0006 - 1,07 | 0,0000189 0,265 0,03
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OkoHnyaHue mabnuupi 3.90
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HennoTHocTn
obopyaoBaHus,
KOHAEHCaTOCGOPHUK,
Hacoc, 3anopHo-
CepoBozopos ' P 0,00002 - 0,29 0,000001 0,07 0,035
perynvpyoLias
apmarypa u
onaHuesble
CoeVHEHNA
HennoTHocTn
obopyaosaHus,
Yrneeoaopoabl KOHAEHCATOCOOPHIK,
npeaenbHble C1- | Hacoc, 3anopHo- 0,69 — 351,09 0,02 87.34 43,68
C-5 (nckniovas perynupytoLias
MEeTaH) apmartypa u
hnaHuesble
CoeVHEHNA
HennoTHocTn
obopyaoBaHus,
KOHAEHCATOCOOPHUK,
Yrnesoaopoab Hacoc, 3anopHo-
npeaenbHble C6- ’ 0,005 - 129,85 0,00016 32,3 13,15
c10 perynupyioLias
apmarypa u
hnaHuesble
CoeVHEeHNA

3.4.6 ®dakenbHasa cuctema

dakenbl UcnonbayroTes ans obecneveHns 6e30nNacHOCTU U KOHTPOns 3a Bbibpocamum
HexenaTenbHbIX WM U3NULLHUX FOPHOYMX BELLECTB, npu cbpoce rasa B aBapuiHbIX
cuTyaumsix, cBosix, He3annaHMpOBaHHbIX CUTyaUMaX WM HEOXUAAHHBIX  MOMOMKax
obopynoBanusa. CxuraHne Ha hakene ABnseTCS OLHOBPEMEHHO UCTOYHMKOM BbIBPOCOB B
aTMocdepy 1 BELET K CKUTaHUIO NMOTEHUMANbHO LiEHHbIX NPpOoAyKToB. Beneacreue storo, no
3KONOrMYECKUM NPUYMHAM W NMPUYMHaM 3HEPrO3dEKTUBHOCTU, €r0 NCMONB30BaHNE LOIPKHO
ObITb OFPaHNYEHO, 1 KONMYECTBO rasa, CKUraeMoro Ha dakene, OMmMKHO BbITb MakCcMMarnsHo
cokpaweHo. [Ana nnaHoBOW BEHTUNALMM M OCTAHOBOB AOIPKHbI UCMOMb30BaTLCA CUCTEMBI
yTUnm3aumn pakenbHoro rasa.

OBbIMHO KOHCTPYKUMSA pakenbHbIX CUCTEM npeanonaraeT ABE OCHOBHbIE CEKLMW:
cuctemy cbopa ¢ akenbHbIM cenapatopoM U cam akenbHbIi cTBon. Ha kpynHbix
HedTen0ObIBaIOWLMX KOMMMNEKCaX B Pa3fUYHbIX TEXHONOrMYECKNX 30HaX C «Bnokupyowmmmny
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06beKTaMn MOryT 6biTb YCTAHOB/IEHbI OTAE/IbHbIE OTGOHbIE EMKOCTU AJ1si cbopa XUAKMX
NpoAyKTOB BO BPEMsi OCTaHOBa.

acucTemy TonnueHoro rasa

PucyHok 3.6 - Cxema thakesibHOI YCTaHOBKM

Ha cerogHsAWwHWii feHb AOCTYNMHO MHOXECTBO (hakeflbHbIX CUCTEM A1 Pas/INyHbIX
Lenein. Bolbop dhakenbHOW cucTeMbl B OCHOBHOM 3aBUCUT OT:

a) MoToKa, Aas/eHus, TemnepaTypbl W cocTaBa rasa, KOTOpbli HanpaensieTcs Ha
dhaken;

6) Tpe6oBaHW K 3OIEKTUBHOCTU CKUIaHUs, paauauum, BbIopocam Caxu U LLyMy;

B) [OCTYNHOCTY ¥ JOCTyNa K napy, BO34yXy W rasy.

Tun dakena', BbICOTHbIA WM Ha3eMHbIi (BbICOTHbIE ualle MWCNOMb3yT U UMelT
60NbLUYI0 MPOV3BOANTENBHOCTD).

®dakenbHas cucTema', hakensl 6e3 BcrnomoraTesbHol nogayun (HA3KOro Wan BbICOKOTO
JaBneHus) uim ¢ nogaven (napa, Bo3dyxa, rasa Wi Bogpl).

30Ha, B KOTOPOIi NMPOUCXOAMT peakums OKUCNEHWS, BKIOYaeT Crefytolme KaTeropum:
chakenbl OTKPLITOrO TuMa WM 3akpbITOro (C kamepoii cokuraHus)) (MydenbHblii doaken u
(haken ¢ 3aluTHLIMK 3KpaHamu).

Mo cpaBHEHWIO C BLICOTHLIMU (hakenamu, HaseMHble chakenbl NpUBOAAT K 6onee
HW3KOMY paccesiHiO BblIGPOCOB M3-3a PacroiOXeHUs CTBOMA PSAOM C 3eMieid, oTcroaa
MOTYT BO3HWKHYTb 3KOJIOrMYeckue yrposbl M yrposbl 30POBbIO (B 3aBMCMMOCTM OT Tuna
KOHEYHOTO NPoAyKTa).

Tabnmua 391 paetr obuwee npeacTaBneHne 06 OCHOBHbIX Tunax dhakesibHOro
X03dicTBa. B Heli Tawke NpUBOAMTCS KpAaTKOe OnucaHue Kakaoih hakenbHOW cucTeMmbl,
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obnactun npMEeHeHnd, npenMyllecTtea M HeaoCTaTKM B OTHOLUEHUM 3KONOrM4yeckux wu
aKCnnyaTtauMoHHbIX NnocneacTBUn.
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Tabnuya 3.91 — Onu1caHne 0CHOBHbIX qPaKerbHbIX CUCTEM

Qaken
Hwnakoro gasneHus

(.baKeJ'IOB HU3KOro gasneHuns
CKOHCTPYMpOBaHbl 415
NpOAOMKATENBHON akcrnyaTaymn. OHK
CnocobHbI CXUraTb LUMPOKUA ManasoH
NMOTOKOB COPOCHOrO rasa v B OCHOBHOM

cXuraHue MoxeT BbITb LOCTUrHYTO
6e3 BHelHen nogayun. dakenbl
HM3KOro AaBrEeHUs NCNOMb3YIOTCA
AN NOAAEPXKaHMSA U CHDKEHUS

dakenbHbIe CUCTEMbI Onucanue MNpumeHeHune XapaKkrepucTuku
dakernbl HU3KOTO AaBMNEHNS —
L dakenbl HU3KOro AaBMNEHUA MOTYT
npocTenmn Tun dakena. Oronoskm
ncnonb3oBaTbes, korga 6e3gbiMHoe | SKOHOMUYECKH

apdekTmBHbIE. HN3KME
3arparbl Ha coaepXkaHue.
CrabunbHoe, HagexHoe
cKuraHue.

BO3JyXa U COPOCHbIX rasoB 1 CO3aaHUsA
TypbyneHTHoCTU. 3TO obecneumBaeT
6e34bIMHOE CXUraHNe TSXKENbIX
yrrneBso40p0o40B.

MecCTe J0CTYMNeH nap BbICOKOro
AaBreHus.

daxensbl pacxoaa rasa.
6es UCMOMb3YIOTCA AN 6e34bIMHbIX ra30B.
N~ dakenbl BbICOKOrO aBrneHust
dakenbl BbICOKOTO AABMNEHUS UCMOMb3YIOTCS Ha 3eMre 1 B
UCMOSIb3YIOT SHEPIUIO CXKATOrO rasa AN | OTKPLITOM MOpe Af1s OCTUKEHUS SKOHOMMECKH
adpdekTuBHbIE. HUCTOE,
daken BbICOKOro co3faHus TypGyneHTHOro 6e34bIMHOIO CXXUraHUs Mpy BbICOKOM
acpbekTmBHOE N Ge3abiMHOE
AaBneHus nepeMeLLnBaHns U NOACACLIBAHUS pacxoge. Cnpasnatotcs ¢ GonbLuMm ORAraHTe
n3bbITOuHOro Bo3ayxa Ans 6onee KOMMYECTBOM (haKenbLHOro rasa fnpu ‘
Huskoe Tennoeoe usnyuyeHue.
MOMHOrO CKMraHMs. BbLICOKOM JaBMEeHUN U UMELOT
6onbLUYI0 NPOU3BOAUTENBHOCTb.
dakenb! ¢ nogaven napa
CKOHCTPYWPOBaHbI ANSA yTURN3aLum
Bornee TsHKernbIX COPOCHBIX rasos, dakens: ¢ noadei napa
KOTOpbIE MOryT CO3gaBaTh AbiM. [ap npmmeumo*rcg Tam r,qg'r o6veTes besabiMHOe CxuraHue.
dakenb! ®axen ¢ nogavei BBOJMUTCS B NOTOK CBPOCHOrO rasa kax HH3KO® AaBMeHME ' i AOF:ZTI/;(QHVIH Huskwid wym. Makcumansxas
¢ napa BHOLLHAS ABIDKYLLAA Cna ANA 6es bIM'qHOFO C)KMF:HI/IH urae Ha e
nogaueit | "oP 3 HEKTUBHOrO NepeMeLLMBaHNS A A 3PeKTUBHOCT.

/10C—8¢ J11



081

OkoH4yaHue mabnuupi 3.91

daken ¢ nogadven
BO3ayxa

Mogava Bo3gyxa UCMOnb3yeTcs Kak
BHELUHSSA ABWKYLLAs cuna ans
3(pPEeKTUBHOrO NepemeLLnBaHns
BO3jyxa 1 COPOCHbIX rasoB 1 CO34aHus
TypbyneHTHOCTU. OTO OBecneunBaeT
6e34bIMHOE CXUraHNEe TSKEMbIX
yrneBoAopOAHbIX COPOCHbIX rasos.

dakenbl ¢ noaayeli BO3ayxa MoryT
NMPUMEHSATLCA Tam, rae TpebyoTcs
6e3fbIMHble hakenbl HU3KOro

[ aBneHvs, B 30Hax, rae nap He
AOCTYNEH ANsA nogasrieHns
obpasoBaHus gbima.

CokpaiyeHne abima,
CHWDKEHHOE TENnoBoe
N3ry4yeHne, CHUKEHHOE
obpasoBaHue Lyma.

daken ¢ nogadven
rasa

BeegfeHue rasa ncnonb3yeTcs kak
BHELLHASA ABWXKYLLAsA cuna ans
3pPEeKTUBHOrO NepemeLLInBaHms
BO3Jyxa U COPOCHBIX rasoB 1 CO3aaHns
TypByneHTHocTN. 31O 0Becneunsaet
6e34bIMHOE CXUraHne TSXKENbIX
YrneBoAOpPOAHbIX COPOCHbIX rasos.

Boaa nogaetcs Ha daken gns CHUXKeHUs
TENMOBOro U3MNy4YeHns v Luyma.

dakenbl ¢ Nogayen raza MoryT
NPUMEHSTLCA Tam, rae TpebytoTcs
6e3abiMHble hakenbl HA3KOrO
AaBreHuns, B 30Hax, rae 4na nogaym
JOCTYMEH ras BbICOKOro LaBneHus.

MakcumanbHoe cxuraHme.
BesabimHan paboTa.

daken BbICOKOro
JaBneHus ¢
noaaven Boabl

[na npUMeHeHUs C BbICOKUM
JaBneHuem Tam, rae Tpebyercs
HU3KWI YPOBEHb LLIYMa U TEMMNOBOroO
M3NyYeHnsa U rae SOCTyMNHa BoAa.

3HaunNTENBHO CHMXKaeT
TennoBoe n3ny4vyeHne n
Wymbl. Hu3kue 3atparbl Ha
Kcnryarayuio n
obcnyxmnsaHue.
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TexHomormm CHWXEeHWs BblIOPOCOB, MPUMEHMMbIE Ha dakenax, MoryT ObiTb
cnepyowumm:

¢ lcnonb3oBaHne MUNOTHBIX TOPEnoK, koTopble fatoT 6Gonee HafeXHbIA POIXKUT
OTXOASLLUMX ra3oB, Tak Kak OHM HE 3aBUCSHT OT BETpa.

e [lopgaya napa Ha dakenbHbIN CTBOM, YTO MOXET COKPaTUTb BbIGPOCHI TBEPAbIX
yactuy. JormkHbl GblTb oBecneyeHbl cernapaTtopbl AMNS OTBOAA XUAKOCTU C [OIDKHLIMK
3aTBOpPaMM M CucTeMamy OTBOAa ANA NPefoTBPaLLEHVs MOCTYMNEHUA XULKOCTUM B 30HY
ropenmsi. MoTokM XMAKOCTU U3 MMAPO3aTBOPa AOMKHLI ObiTb HANPaBneHbl B CUCTEMY KUCMOM
BOAbI.

Ons cHwkeHna obpas3oBaHUsA Caxu Ha HOBbIX YCTAHOBKaX MPUMEHSETCS U3MepeHue
pacxoga W wu3MepeHue ceeveHus dakena C aBTOMaTMYECKMM  KOHTpOSieM napa,
AVCTaHUMOHHOE BU3yaneHoe HabniopeHne C MCMOonb30BaHMEM LBETHbIX TB-MOHWUTOPOB B
MOMELLEHNN KOHTPONS, AatoLLee BO3ZMOXHOCTb BPYYHYHO KOHTPONMPOBaTL Nap 1 NOCTOSHHOE
Hannyme nNUNoTHOro nnameHw. MNogaya napa CrnyXWT HeckonbkvMm Lensam. Bo-nepsbix, aTo
yrnyyLlwlaeT nepemMeLlBaHe TOMnmMBa C BO3AYXOM CO3LaHMeM TypOyneHTHOCTWU, TEM caMbiM
obecneuvBas apdeKTUBHOCTL CKUraHus. Bo-BTopbIX, 3TO 3aluLlaeT orofioBok dakena, He
LOornycKkas kacaHue MeTtanna nnameHeM. B-TpeTbux, nap cokpallaeT BblBpoCk! Caxu, Tak Kak
pearvpyeT ¢ Yactmuammn caxum ansa obpasosanua CO, kOTopbIA 3aTem okmcnseTes o CO..
HakoHeyu, nogava nmapa Takke MOXET CokpaTtuTb Tepmuyeckoe obpasosaHue NOy. Korpa
BOLOPOA UM OYEHb «IIETKUEY» YrNEeBOL0POAbI CKUTratTCs, Nap 0bbI4HO HE BBOAUTCA, TaK Kak
CMeLLeHVe BO3ayXa U TOMnmnBa NpoXoAUT XOPOLLO 1 06pasoBaHne CaXn ManoBeposTHO.

OPDEKTMBHOCTD CKUraHNs, CBEYEHNE, CaXa U LUYM 3aBUCAT OT pakenbHOM CUCTEMBI.
Xopowo  dyHKUMOHMpyoWwmMe  dbakenbl  OBbIMHO  AOCTUralT  npepawlenns  98%
yrnesogoponoe B CO,, 1,5% — yacTn4HO coxckeHHble npoaykThl (no4tn Bce CO) u 0,5% — He
npeBpaLyeHHble. 3aKpbITbie HazeMHble Pakernbl MMEIOT CHWKEHHBIA YPOBEHb LiyMa U AbiMa
Mo CpaBHEHMIO C BbICOTHbIMKM akenamu. OpHaKo nepBoHavanbHas CTOMMOCTb 4acTo
JenaeTr MX HEMnoAXOASWMMKM Ans Gonblmx BbIOPOCOB MO CPaBHEHWO C BbICOTHBIMU
cucTeMamu.

Tabnuua 3.92 — Beibpockl «BepTukanbHOM akensHOW YCTaHOBKU»

BbIGpoOC
3arpAsHaowWero
BellecTBa, rlc
" BbIGpOC
3arpAsHAOLWEro
CpeaHumn
BbIGpoC
3arpAsHAOWEro
BelecTBa, ric

HaumeHoBaHue
3arpsAsHAOLWero
BellecTBa
BbiGpocoB
NeTouHuk
BbiGpoca
(0606LeHHO)
FogoBsasa macca
BblGpocoB
3arpAsHAOLEro
BellecTBa, TOHH
MuHUManNbHbIN
MakcumanbHbI
BelyecTBa
BbIGpOCOB, ric

Tpy6a, cdakenbHas
yCTaHOBKa, MOMyTHO 0,00001 —
AobbIBaEMbIN 1145,49
HedTAHON ra3
Tpyba, dakenbHas
yCTaHOBKa, MOMyTHO 0,000002 —
Ao6biBaembin 649,21
HedpTAHON ra3
Tpy6a, bakenbHas
yCTaHOBKa, NONYTHO
AobbiBaEMbIN
HedTAHON ra3

0,01843 36,32

A
)
e
N

AsoTta avokeug,

AsoTa okcua 0,0006 38,21 19,11

BeHsanupeH 0,410°-0,38 1,910 0,71 0,35
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OkoryaHue mabnuusi 3.92
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BeHson 54,83 1,0 2,5 1,75
KepocuH 0,0004 0,000033 0,000033 0,000033
Tpy6a, dakenbcHas
yCTaHOBKa, NONyTHO 0,0000034 -
MeTaH L0BbIBAEMbiil 20302,0 0,0023 1000 50,001
HeTAHON ras
MbIWwbaKk u ero
CcoeMHeHus MonyHo
' AobbiBaeMbIn 0,0012 0,000038 0,000038 0,000038
Kpome Bogopoaa o
HedTaHON ra3
MbILLIbSKOBUCTOO
MonyTHO
Os30H Jo6biBaeMbIn 0,0002 0,000006 0,000006 0,000006
HeTAHON ras
Tpy6a, chakenbvHas
yCTaHOBKa, NONyTHO 0,0000001 -
CepoBogopoa a—— 34,83 0,00003 1,1 0,55
HedTAHON ras
Tpy6a, chakenovHas
yCTaHOBKa, NONyTHO 0,0000006 —
Cepbl gnokeng v —— 205436 0,026 65,14 32,58
HeTAHON ras
Yrnesoaopoabl
npeaenbHble 0,001048 0,018 0,018 0,018
C12-C-19
Yrnesoaopoabl Tpy6a, cdhakenoHas
npeaenbHble C1- | ycTaHoBKa, NONYTHO 0,0000026 —
C-5 (uckniouas noObiBaeMbIN 46826 0,001 45,76 22,89
MeTaH) HedTsiHOM ras
Yrnesoaopozbl
npeaenbHbie C6- | |PYO2 PAKENBHAA | g nne 444 44 0,0026 3.4 2,49
yCTaHOBKa
C10
MMonyTHO
no0ObiBaemMbIn 0.0053 —
Yrnepog (Caxa) | HedTsHON ras, ’ 0,069 716,46 358,24
12171,9
dakenbHas
yCTaHOBKa
Tpy6a, akenbHas
yCTaHOBKa, NONyTHO 0,007 -
Yrnepogza okcug, £106bIBAEMbI 101462.46 0,49 1989,42 994,955
HedTAHON ra3s
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Tabnuua 3.93 — Beibpock! «opnsoHTansHOWM ¢akesnbHOW YCTaHOBKMY

HaumeHoBaHue | MNogoBas macca MuHUManbHLIN Makg::%a‘;':"bm CpeaHun
3arpsAsHsaowWwer Bbi6pocoB BbiGpoc sar nsu;llolo ero BblGpoC
O BellecTBa 3arpsA3HAIOLIEro 3arpsA3HAIOLLIErO Seu.u.ec*r:; 3arpasHalowWero
BbiOpocoB BellecTBa, TOHH BeLecTBa, r/c BLIBPOCOB, r/c BelecTBa, r/c
AsoTta guokcng, 61,6 1,95 1,95 1,95
Tabnmua 3.94 — Beibpochl « CoBMELLEHHbIX hakesbHbIX YCTaHOBOKY
HaumeHoBaHue | MNogoBas macca MUHUManNbHbIN Makgz:gajl?bm CpegHuit
3arpAsHsowWwer BbiGpocoB BblGpoc 3ar i|3H:IO ero BbIGpocC
O BellecTBa 3arpsisHAlOLero 3arpsAsHAIOLLEro :emecT:; 3arpsasHsaoLero
BbIGpocoB BelUEeCTBa, TOHH BelecTBa, r/c BLIGPOCOR, rfc BelecTBa, ric
Yrnesogopoab!
npeaenbHble 0,001 0,018 0,018 0,018
C12-C-19
Tabnuua 3.95 — OHepreTuyeckme pecypcbl «BepTukanbHble (pakenbHble YCTaHOBKU»
D e Rl e
3HepreTuyYecKux u P P
n3mepeHusi (cbIpbEBLIX) peCYpCcoB | (CblpbEBbLIX) pecypcoB
pecypcos B roa B rog
MoTpebneHue TonnuBea
(rasoEoro) TY.T. 147586 184482
3.5 MNoppepxaHuMe NNAcToBOro AaBleHUNA

3.56.1 Cucrema 3aBOgHEeHUs1 NPOAYKTUBHbIX NNAacToB

CuncTembl 3aBOAHEHMS HE OKAa3bIBAKOT 3HAYUTENbHOrO HEraTMBHOIO BO3JEWCTBUS Ha
OKpyXatolyto cpeay. 3arpsisHeHVe MnnacToBblX BOA MOXET MPOUCXOAUTb MPU HapyLLUEHWU
repMEeTMYHOCTM NPOoLEecca, Of4HaKO 3TO NMPOUCXOAUT TOMBKO B aBapUIAHbIX CUTYaLMSIX, YTO HE
paccmaTpuBaeTCs B pamMkax 3Toro cnpasoydHuka HAT.

OCHOBHbIM  3KOMOTMYECKUM  BO3LEWCTBMEM MNPOLECCa 3aBOAHEHWUS MPOLYKTUBHbBIX
nnacToB SBMSIETCA pecypconoTpebneHne — sogonotpedbnerHve n sHepronoTpedneHme.

Tabnuua 3.96 — OTxoabl «Cuctema 3aBOAHEHWS MPOAYKTUBHbIX NNacToBy

Knacc HaumeHoBaHue Macca
HanmeHoBaHKe oTxoaa ONACHOCTH cnocoba Koa no ®KKO 0BpasoBaHus
yTUnNmM3auum
JTom 1 oTxogbl,
coaepxaiyue
He3arpsi3HeHHbIe YepHble 5 yranuaauus 46101001205 2,01
. OTX0A0B
MeTannbl B BUAe Usgenun,
KYCKOB, HECOPTUPOBaHHbIE
OTx04bl MUHEparnkHbIX 3 YTunusauyums 40615001313 0,047
Macen TPaHCMUCCUOHHBIX OTX0A0B
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Tabnuuya 3.97 — Otxoabl «MeXcKBaXKMHHAA nepekadka Arsi 3aKadku NnactoBon BoAbl U3
CKBaXKMH-4,0HOPOB B NNACTbI, BCKPbITbIE CKBaXKNMHAMU-aKLENTOPaMn»

NcTouHuK Knacc | HaumeHoBaHue
HaumeHoBaHue Macca
obpasoBaHus onac- cnocoba Koa no ®KKO
orxoaa obpasoBaHuA
oTX0A0B HOCTU yTunusauum
LLinam ouncrkmn 3auucTka
. . Mepenava Ha
eMKOCTEN n €MKOCTEN 1 A3ALIAIO
TpyGonposoaoe | TpyGonposogos ot | 3 yr roL|7|| 91120002393 340,0
oT HedhTn N HethTU KN APy
opraHusayum
HedTenpoaykToB | HetbTenpoAYKTOB

Tabnuua 3.98 — SHepreTuyeckme pecypcbl « CUcTeMa 3aBOAHEHUS NPOAYKTUBHBIX NNACTOB»

MuHumanbHbIN pacxos | MakcumanbHbIN pacxoa
HaumeHoBaHue
EanHuubl 3HepreTuyecKux 3HepreTnYecKnx
SHEepPreTu4eCcKnx
n3mepeHns (cbipbeBbIX) pecypcoB (cbipbeBbIX) pecypcoB
pecypcos
B ron B roa
MoTtpebnexve
P KkBT*u/T 4,386 — 259058300 6,266 — 399523140
3MEKTPOIHEPTN

3.5.2 KyctoBas HacocHaa cTaHUMA ANA 3aKayky BoAbl B nnacTt

OCHOBHbIMW BO3LENCTBUSAMM KYCTOBOW CTaHLMK ANS 3aKayku NPecHoW Boabl B nnact
ABMAOTCH BbIBPOCHI HACOCOB N 3HepronoTpebneHve.

Tabnuua 3.99 — Beibpock! Npu 3akayke NpecHor BoAbl B NnacT

[$)
) - @ OTCEL s O S 0 | o9
S8 o ) Sno3 1 62 |2 .| 862
=385 R 8o JF EUH«? soTag 356‘
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8530 559 R Si%e |[S3z2de| 320
& o 3 28 01X O To% oo Qo - |
Sgom =29 gagd s 2o ¥ o3 E,‘E'g
8§ = | € 58| = §° |2 § ©w| &§
CnupT MeTunoBbIn 0,012 0,00038 0,00038 0,00038
Tabnumua 3.100 — BbiGpock! npu 3akayke CTOYHOW BOAbI B NracTt
g0 s 29I | = 2, |5 2 of 820
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Sgom = a3 o s 2o E o3z Jd2o
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A3oTa guokcug, 0,00047 0,0018 0,0018 0,0018
A3oTa okcua, 0,000076 0,0003 0,0003 0,0003
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lNpodomxerHue mabnuubi 3.100
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HacocHoe
obopyaoBaHue,
Eenson TexHomnornyeckoe 0,00004 - 0,023 0,088 0,055
obopyaoBaHue, 2,39
cBeva
pacceunBaHus
Owmxeneso
Tpuokecug, (kenesa 0,00084 0,003 0,003 0,003
oKkeva)
HacocHoe
OumeTtun6enson obopyaoBaHue,
(keunon) (cmecb TexHonornyeckoe | 0,000013 — 0,0004 0,00099 0,0007
MeTa-, OpTo— 1" obopyaoBaHue, 0,07
napavs3omepoB) cBeva
pacceunBaHus
TexHonornyeckoe
Neryume obopygoBaHue
opraHuyeckue cse:): ’ 2,33-18,16 0,07 0,57 0,32
coeAuHeHus
paccenBaHus
Maprareu u ero 0,000072 0,00028 000028 | 0,00028
coeAuHeHus
TexHonornyeckoe
obopyaoBaHue, 0,008 —
MeTaH cBeua 1848286,91 0,00027 439,69 219,85
pacceunBaHums
HacocHoe
obopyaoBaHue,
MeTnnbeH3son TEXHOMNorn4yeckoe 0,000026 — 0,00185 0,008 0,0045
(Tonyor) obopyaoBaHue, 0,26
cBeva
pacceunBaHus
MutiepaneHoe 15,0 0,57 0,57 0,57
Macro
Mbinb
HeopraHuyeckas ¢
coaepaHmem
KpEMHUS MeHee 0,0001 0,00004 0,00004 0,00004
20,20-70, a
Tawke 6onee 70
NPOLEHTOB
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TexHonoruyeckoe
obopyaoBaHue, 0,000007 —
CepoBogopos cBeua 0,015 0,0000855 0,09 0,045
paccemBaHus
CnvpT MeTMNoBLIN - 2,44 0,9 0,9 0,9
Yawnt-cnuput - 0,567 0,026 0,026 0,026
Yrnesonopoab! TexHonornyeckoe
npeaenbHbie C12- | OO0PYAOBaHME, 0,007 - 2,59 2,59 2,59
cBeva 81,67
C-19
paccemBaHus
Yrnesogopoabl
npeaenbHble C1- HacocHoe 0,008 —
C-5 (uckniovas oBopyaosaHue 224,43 0,000265 7,13 3,965
MEeTaH)
HacocHoe
obopyaoBaHue,
Yrnesogopogsbl
npegensHbie C6- | ToxHononMueckoe | 0,0005 = g 55004 2,3 0,9
c10 o6opyaoBaHue, 72,48
cBeva
paccemBaHus
Yrnepoaa okcug - 0,005 0,02 0,02 0,02
docdopHbIn
AHTMAPYA - 0,0003 0,0012 00012 | 0,012
(Andpocdop
neHTaoKkcua,)
dTopuabl
rasoobpasHbie
(rapodTopua,
KpeMHUI - 0,0005 0,002 0,002 0,002
TeTpadTopua) (B
nepecyete Ha
dTOPp)
Tabnuvuya 3.101 — Bbibpock! Npu 3akadke NogTOBapHOW BOAbLI B nnacT
- MakcumanbHbIn _
HaumeHoBaHue | [opgoBas macca MuHUManbHbIN BLIBDOC CpeaHui
3arpsAsHsower BbIOpOCOB BbIOpoC P BbIOpoC
3arpsA3HAIOLWEro
O BellecTBa 3arpsi3HAIOLLEro 3arpsisHsAIOLWEro BewecTBa 3arpsiHAOLLEro
BbIOpOCOB BeLlecTBa, TOHH BeLlecTBa, ric BBIBPOCOR, ric BeLLeCcTBa, r/'c
MetaH 14,88 0,47 0,47 0,47
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Tabnuua 3.102 — BbiBpock! Npy 3akayke NiacToBOW BOAbl B MnacT

MakcumanbHbIN
HaumeHoBaHue Flopoeasa macca | MuHUManNbHLINA BbIGpoC CpepHui
3arpsisHsloLLero BbIOPOCOB BbIGpoc 3arpssHAIoLEero BbIGpoOC
BellecTBa 3arpsisHAIOLWEro | 3arpssHsAloLero BeLLecTBa 3arps3HAILLEero
BblGpocoB BelwecTBa, TOHH BELWeCcTBa, r/c BbIOPOCOB, r/c BEeLEeCTBa, r/c
MertaH 767,01 24,3 24,3 24,3
Yrnesogopoab!
npeaeneHeie C1- 1752,62 55,53 5553 55,53
C-5 (uckniovas
MEeTaH)
Yrnesogopoabl
npeaencHole C6- 9,02 0,29 0,29 0,29
c10
Tabnuua 3.103 — OTxoapbl «3akadka NpecHo BoAbl B NNacT»
UcTouHukK Knacc | HaumeHoBaHue Macca
HaumeHoBaHune Kon no
obpasoBaHus onac- cnoco6a obpa3soBaHu
oTxoga ®KKO
oTxonoB HOCTHU yTUnuM3auuu ]
OTxoabl Mepepava Ha
MUHepanbHbIX yTunusaymo 40617001313 0,255 -
BKHC 3 N
macen Apyron 1,266
TYPOMHHbIX opraHusauum
Tabnuua 3.104 — OTxoabl «3akaqka CTOYHOM BOAbI B NNacT»
MUerouHunk Knacc | HaumeHoBaHue
HavmeHoBaHue Macca
obpa3oBaHusi | onacH cnocoba Koa no ®KKO
oTxoaa obpasoBaHus
OTX0A0B ocTU yTunusaumm
AcdanbTocmornonap
aduHoBbIe Mepepava Ha
OTTOXSHIA NPW Cocyapi 3 YTAMMSEUAO | 59122001293 2.2
3a4nCTKe Apyron
HedTenpomMbICNoBOr opraHusayum
o obopyaoBaHus
OTxoabl Mepenava Ha
MUWHepanbHbIX 3ameHa macna 3 minmsaLul,wo 40613001313 6,931
macen HacocoB apyrown
WHAYCTpUanbHble opraHusayum
Tabnuua 3.105 — SHepreTuyeckune pecypchl «3akadka NPecHON BoAbl B NNacT»
MuHuManbHbIN pacxos | MakcumanbHbIN pacxon
HanmeHoBaHue
EavHuubl 3HepreTUYecKnx 3HepreTuyecKnx
SHepreTu4ecKux
usMepeHmnsa | (CbipbeBbiX) PECYPCOB B | (CbIpbeBbIX) pecypcoB B
pecypcoB
roa roa
Motpetnetue KBT*u/T 26 288189435
3NeKTpoaHeprum
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Tabnuua 3.106 — SHepreTudeckue pecypcbl «3akayka CTOYHON BOAbI B NNacT»

. MakcumanbHbIN
MuHuManbHbIN pacxon,
HanmeHoBaHue pacxon
Eannnubi 3HepreTU4ecKux
SHEepreTu4ecKuxX 3HepreTuyecKux
n3amepeHus | (cbipbeBbiX) pecypcoB
pecypcoB B ron (cbipbeBbIX) pecypcoB
B roa
MoTtpebnenne
P KBT*uw/T 25 469781936,6
3MNEeKTPO3HEPrnn

Tabnuua 3.107 — QHepreTuyeckue pecypcbl «MHaMBUAYyansHasa yCTaHOBKa ANA 3akadvky BOAbI

B nNfacT»
. MakcumanbHbIN
MuHuManbHbIN pacxoa
HanmeHoBaHue pacxon
EAvHuubI 3HEepreTu4ecKux
SHepreTuyecKux 3HepreTuyecKux
usMepeHus | (CbipbeBbLIX) pecypcoB
pecypcos B ron (cbipbeBbIX) pecypcoB
B rog
MoTpebneHune
P KBT*u/T 2,2 8
3NEKTPO3HEPrnn

Tabnvuya 3.108 — OHepreTudeckne pecypcbl «MeXcKBaXMHHAA nepekadka Ans 3akadku
NMNacToBOW BOAbl U3 CKBXWH-AOHOPOB B NNAaCTbl, BCKPbITbIE CKBAXWHaMU-aKLenTopaMmm»

. MakcumanbHbIN
MuHMManbHbLIN pacxoa
HaumeHoBaHue pacxoa
EavHuubl 3HepreTUYecKnx
3HepreTuyecKnx 3HepreTUyYecKux
u3mepeHus | (CbipbeBbIX) pecypcoB
pecypcoB B roa (cbipbeBbIX) pecypcoB
B rog,
MoTpebneHune
P KBT*/T 1.25 152520000
3MEKTPO3HEPrN

Tabnumua 3.109 — OHepretudeckMe pecypcbl «[Opu3OHTanbHasa HacocHas CTaHuMsa Ha
KyCTOBOW nnoLyagke Ans 3akavkvm BoAbI B NacT»

MuHMManbHbIN pacxop | MakcumManbHbIN pacxos
HaumeHoBaHue EavHuubl
3HepreTu4ecKux 3HEepPreTu4ecKux
3HEpPreTUYeCcKnXx U3MepeHn
(cbipbeBbIX) pecypcoB | (CbipbeBbIX) pecypcoB
pecypcoB A
B rog B roa
MoTpebnenune
P KkBT*u/T 4290500 4630000
3NEKTPO3HEPTUNN

Tabnuua 3.110 — DHepreTuyeckue pecypcol «LUypdbl Ansa 3akaykm Bogbl B NNacT»

MuHMManNbHLIN MakcuMmanbHbIV
H
anMeHoBaHue S, pacxopn pacxoa
3HepreTUYecKux 3HepreTUYecKux 3HepreTU4ecKnx
nsmMepeHus
pecypcoB (cbipbeBbIX) (cbipbeBbIX)
pecypcoB B rop, pecypcoB B roa
MorpeGnetue KBT*ulT 11350000 11920000
3NEKTPO3HEPTNM
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3.5.3 BopopacnpeaenurenbHasa ctaHUusi

BoaopacnpeaenutenbHasa CTaHUMA He SIBNAETCH UCTOYHMKOM CUNbHBIX BO3AEUCTBUN
Ha 06beKTbI OKpY>KaroLLEen cpeabl.

Tabnuvua 3.111 — Bbibpockl «bnok rpeGeHkun u BogopacnpeaenuTenbHbIN NyHKT»

MakcumanbHbIN

HaumeHoBaHue | lNopgoBasi Macca MuHMManNbHLIA BbI6GpOC CpepHun
3arpsAsHsower BblOpoOCOB Bbl6poc 3arpA3HAOLWero BbIOpoOC

O BelecTBa 3arpA3HAOLWEro 3arpA3HAIOLLEro BewecrBa 3arpsisHslowWero

BbIGpoOCcOB BELLEeCTBA, TOHH BELLEeCTBa, ric BbIGPOCOB, r/c BeLlecTBa, r/'c
BeHson 0,0037 0,00012 0,00012 0,00012
OvmeTunbenson
(keunon) (cmeck 0,0012 0,000037 0,000037 0,000037
mMeTa-, opTo- N
napau3omepoB)
MetaH 1,38 0,04 0,04 0,04
MerunGenson 0,002 0,000074 0,000074 0,000074
(Tonyon)
CepoBogopoa 0,0006 0,00002 0,00002 0,00002

3.5.4 YctaHOBKM Ansi NPUroToBNEeHUsA U AO3UPOBaHUA peareHToB

MCTOYHVKA 1 3arpsasHAOLLME BelliecTBa B COCTaBe BbIOPOCOB M COPOCOB yCTAHOBKM
6y4yT 3aBMCETb OT TUNA UCTONb3YEMbIX PEareHTOoB.

YcraHoBka

npuroToBneHnA

noTpebuTenem sHepropecypcos.

OCHOBHble WCTOYHWMKN U 0ObLEMBI

n

[,031poBaHNA

peareHTOB

TakKkKe

BbIOPOCOB YCTAHOBOK AN  MPUroTOBIIEHNS

peareHTOoB M 103UpPOBaHNA peareHToB CKBaXXWH NpeacTaeneHbl B Tabnvue 3.112.

Tabnuuya 3.112 — Bbibpochl «YCTaHOBKM AN NPUrOTOBNEHNS U 4O3MPOBAHNSA MHIMOUTOPOB»

] © o
o 9 g @ ©O=C o = o0 8 8 o
gl_o 8_;« o L T s = O o = O g_n_o
o a ) b [T 3 o = ) T
I O I 1] I o O
s J© 2 I s o 3 F Tod . |5 o To z 3 -
m Q3 a3 20Q 4 4109&? 0 Q 3 aes
2 @ | s Q% m sg&«w S2Eao P
I = g & I - © IG5 s9@zIxx T S I o
e 5 g s LRI 2380 [S10¢ S50
2 & o T 90 o1 R o S o % 3 om0 I &3
e8¢ 38 g2y | £ 28 |E £8 529
A [} o o o
TS5 5 S 58 | = s= |2 §% | &%
o = )
0 o
HennotHocTun
MponuneHx 0,2 0,18 0,18 0,18
obopyaoBaHusi
Cnvpr HennoTtHocTu
T 0,099 023 023 023
METUNOBbLIN obopyaoBaHus
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Tabnuua 3.113 — MaTtepuanbHble pecypcbl «YCTaHOBKU ANS NPUFOTOBIIEHNA U A03MpOoBaHNA
peareHToB MHIMBUTOPOB»

MuUHMManbHbIN MakcumanbHbIN
HaumeHoBaHue Tun
EavHuubl pacxon pacxon
MarepuanbHbIX MartepuarnbHbIX
U3MepeHus marepuanbHbIX MaTepuanbHbIX
pecypcoB pecypcoB
pecypcoB pecypcoB
PeareHTbi TOHH PeareHTbl 1242 1242

Tabnuua 3.114 — MatepuanbHble pecypcbl «YCTaHOBKU AMA MPUrOTOBNEHUA U A03MPOBaHNS
pacTBOpPOB NONMMEPOB»

MuHuManbHbIN MakcumanbHbIN
HanmeHoBaHue Tun
EavHuubl pacxon pacxon
MarepuanbHbIX MarepuanbHbIX
n3MepeHus MaTepuanbHbIX MaTepuanbHbIX
pecypcoB pecypcoB
pecypcoB pecypcoB
Monumepsi TOHH PeareHTbl 13,6 13,6

3.6.5 Cucrema 3akauyku B NPOAYKTUBHbLIA NMMacT rasa BbICOKOro AaBrfieHUs U

yrneBOAOPOAHbLIX pacTBOpUTENEeN

CucTeMbl 3aKaykym B MPOAYKTUBHBIA NAacT rasa BbICOKOTO AaBfeHUs W
YrneBoAoPOAHbIX PACTBOPUTENEN HE OKa3blBaOT 3HAYUTENBHOrO HEraTUBHOMO BO3AENCTBUA
Ha OKpY)KaroLLyto cpeay. 3arpasHeHne nnacToBblX BOA MOXET MPOUCXOAUTL NPYU HapyLIeHUn
repMeTUYHOCTM NPOLIECCa, OAHAKO 3TO MPOMCXOAUT TOMBKO B aBAPUMHBIX CUTYaLUSAX, YTO He

paccmMaTpuBaeTcs B pamkax 3Toro cnpasoyvHuka HAT.
OCHOBHbIMW 3KONOTUHMECKMMW BO3AENCTBUSIMM MPOLIECCA 3aKadukyn B NPOAYKTUBHBIN

nnacrt rasa

BbICOKOro AaBneHna Wu

YrneBoAOpPOAHbIX

pacTtBopuTenemn

ABNAeTCcA

pecypconoTpebrneHre pacTBOPUTENEN 1 rasa, a Tak e sHepronoTpebnexHue.

Tabnmua 3.115 — Bbibpocbl «CucTeMa 3akadkm B NPOAYKTUBHBIA MNAacT rasa BbICOKOIO
OaBIeHnsi U YrNeBoAopOAHbLIX pacTBoOpUTENen»

MakcumanbHbIN

HaumeHoBaHue NopoBan macca MuHuManbHbIN BblOpOC CpeaHun
3arpasHsower BbIOpOcOB BbI6pocC 3arpsAsHAIOLWeEro BbIGpoC

O BellecTBa 3arpsi3HAIOLWEro 3arpAsHAILWEro BellecTBa 3arpAsHAIOLWEro

BbIOpOCOB BeLIeCTBa, TOHH BewecTBa, r/c BbIGpOCOB, ric BelecTBa, r/'c
MeTtaH 0,64 0,02 0,02 0,02
Yrnesogopoabl
npeaernbHble
C1-C-5 0,07 0,023 0,023 0,023
(uckniovas
METaH)
Yrnesogopoabl
npegernbHbie 0,006 0,0002 0,0002 0,0002
Ce6-C10
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3.6 MeToabl BO3gencTBUA Ha NnacTt

3.6.1 Cucrema 3akauyku B nyacT napa unm ropsiueit Bogbl BbICOKOro AaBrieHUsA

Cuctembl 3akadkm B Mnnact napa WM ropsden BOAbl BbICOKOrO AaBMNEHUS He
OKa3bIBalOT 3HAYNTENBHOIO HEraTUBHOIO BO3AEMCTBUSA Ha OKPYKaOLLYIO cpefy. 3arpsasHeHne
NNacToBbIX BOL MOXET NMPOUCXOAUTE MPW HAPYLLIEHNM TEPMETUYHOCTU NPOLIECCa, OAHAKO 3TO
MPONCXOAUT TONMBKO B aBapWWHBbIX CUTYaLWsX, YTO HE paccmaTpuBaeTCs B paMkax 3TOro
cnpaesoyHuka HAT.

OCHOBHbBIM 3KOMOrMYECKMM BO3LENCTBMEM MPOLIECCa 3aKayky B MPOAYKTMBHbBIA MnacTt
napa unm ropsiyein BoAbl rasa siBnsietcs pecypconotpedbnenme: Boabl U sHepronoTpednexme.

Tabnuvua 3.116 — Bbibpocs! «[aporeHepaTopHasa CTaHUmUsS»

MakcumanbHbIA

HanmeHoBaHue | NogoBas macca MuHUManbHbIA BbIOpoC CpenHun
3arpsisHaloLwer BbliOGpoCcoB BbIOpoOC 3arpsI3HAKOLWEro BbIGpoOC

0 BellecTBa 3arpsAsHAKOLWEro 3arpsA3HALWEro BewecTBa 3arpsi3HAKOLEro

BbIOpoOCcOB BELLECTBA, TOHH BELeCTBa, r/c BbIGPOCOB, r/c BELLECTBa, ric
A30Ta guokcug, 21,25 0,67 0,67 0,67
A3oTa oKkcua 3,45 0,11 0,11 0,11
yrnepoaa 36,47 1,16 1,16 1,16
ANOKCUA,
Yrnepoga okcug 36,47 1,16 1,16 1,16

Tabnuua 3.117 — SHepreTudeckune pecypcol «llaporeHeparopHas CTaHums»

H MuHumanbHbIN pacxon | MakcumanbHbIA pacxon
auMeHoOBaHue
EanHuubl 3HepreTUYecKux 3HepreTUYecKux
SHepreTu4eckmx
n3MepeHns | (CbipbeBbIX) pecypcoB | (CbIpbEBbLIX) pecypcoB
pecypcoB
B rog B rog,

MoTpebnetive KBT*u/T 6,21 — 11959 6,21 — 11959
3NEKTPO3HEPTM
forpebnenue Tonnusa TyY.T. 17001, 6 — 27665273,76 | 17001, 6 — 27665273,76
(rasosoro)
MoTtpebneHue napa [kan 10421,44 — 194142,272 10421,44 — 194142,272
Csexasa Boja Ky6.Mm/T 1,6 1,6

Tabnuvua 3.118 — MaTepuanbHble pecypcbl «[laporeHepaTtopHas cTaHumsa»

MuHMManbHbIN MakcumanbHbIn
HanmeHoBaHue Tvn
EanHnubl pacxon pacxon
MatepuanbHbIX MatepuanbHbIX
M3MepeHus MaTtepuanbHbIX MaTtepuanbHbIX
pecypcoB pecypcoB
pecypcoB pecypcoB
KatunoHut Kr PeareHThbl 1000 1000

3.6.2 YcraHOBKa BHYTPUNIacToBOro ropeHus

Mpy HopmanbHOM pexunme paboTbl YCTaAHOBKA BHYMPUWMNNACTOBOrO TFOPEHUs He
OKasbIBaET BO3AENCTBUS HA 0OBbEKTLI OKpy»atoLlen cpeabl. OfHaKo BO3LENCTBME OKa3biBaeT
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aBTOTPAHCMOPT, Ha KOTOPOM €€ pasMellaroT. OTO B OCHOBHOM BbIOPOCHI OT CXWUraHus
TOMMMBa B ABUraTerne, CoOCTaB KOTOPbIX 32BUCUT OT COCTaBa ToMnuea.
3.7 BcnomorartesnbHble NpoUecchl

3.7.1 3HeprocHabxeHue

MNoTpebneHue sHeprun

OHepreTndeckne CUCTEMbl SBRSIOTCS  BaXHEWWMM  TEXHONMOrMyeckum  Onokom
HebTegobbIBatoLWLEero npeanpusTus. B pesynstate pabGoThl 3HEProreHEPUPYIOLLUX YCTAHOBOK
MPOVCXOAAT KpynHble BbIBPOCHI 3arpasHAWMX BelyecTs B atmocdepy. B atom paspene
paccMaTpuBaroTCs 3KOMOrMYeckne BO3AEWCTBUS arperaTto, FreHEPUPYIOLLMX 3HEPrUIO (Neyw,
KOTMbl W Ap.), NPeACTaBnsoTCS AaHHbIe MO YAENbHOMY MOTPEONEeHMo SHepreTUyeckux
pecypcoB B LieNoM no HedTeAoObIBAOWMM NPEANPUATUAM U NMPOUSBOAUTCS aHanu3 gaHHbIX
no ofbemaM TOMMMBaA M TUMAM, WCMOMb3yeMbIM B 3HEPreTUYECKUX CcuUcTemax
HedTenobbiBarOWMX NPeaAnpPUATAN (MeYax, KOTEMbHbIX).

FeHepauma aHeprum

Ha HedTsHBLIX MECTOPOXAEHNAX NPUMEHSOT obopyaoBaHUe ANA MOMyYeHUs 3HEPruu.
[@30TypOuHHbIE 3MEKTPOCTaHUMM MpefHasHaveHbl ANA NpPousBoAcTBa M obecrneveHus
3NEKTPOSHEPINEN MPOMbILLNEHHBIX 1 ObITOBBIX NOTpebutenen. BeipaboTka snekTpuyeckon
3HEPTMM TMEPEMEHHOTO TOKa MPOM3BOAMTCH € MNOMOLLBI CUHXPOHHOrO TpexdasHoro
TypboreHepaTopa, NPUBOAUMOro rasoTypOuHHOM ycTaHoBkon [59,60].

Tabnuuya 3.119 — Beibpockl «TennocHabxeHne (koTenbHas)»

[$]
) @ OECI = ©O =0 o 6o
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T3 = | € s&@ | = §° |5 § @ g§°
Asora Koten 0,03-336 0,15 0,15 0,15
JNOKCUL,
A3oTa oKeua Koten 0,026 — 0,86 0,045 0,045 0,045
BeH3an1peH - 34107 3,910% 3,9108 3,910°
MetaH — 0,016 0,0008 0,0008 0,0008
Cepel - 0,008 0,0004 0,0004 0,0004
LUOKCHA
yrnepoaa Koten 0,284 0,009 0,009 0,009
LUOKCHA,
yrnepoaa Koten 0,029 — 1,21 0,44 0,44 0,44
oKeuz,

OHepreTnyeckne CUCTEMbI ABNATCA UCTOYHUKaMW KPYNHbIX BbIGPOCOB B pe3ynbrare
CKUraHWs pasHbIX BWAOB TOMMMBA. [MNaBHbIMA 3arpAasHAWMMK BeLeCTBaMWU NPOLIECCOB
rOpeHns SIBNAIOTCA AbIMOBbIE rasbl, COAepXallMe OKCuAbl Cepbl, OKCUAbI a3oTa, OKCUAb
yrnepoga (MOHOOKUCL yrrepofa M AUOKCUA Yrnepoaa), KOKC, TBEpAble YacTUulbl PasHoro
pasmepa 1 Metanssl (Hanpumep, V, Ni). Mpy HopmanbHon pabote u npu okuraHum Gonee
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UACTBLIX BUAOB TOMMMBA, TAKWUX, Kak NMPUPOAHBIN ra3 Unn TOMMMBO C HUSKUM COAEPXaHUEM
cepbl, 3TV BbIBPOCHI ABNSAIOTCH OTHOCUTENBbHO HU3KUMW. OfHaKO NPV HEMOMHOM CropaHum
TONNMBa BbIBPOCHI MOTYT BbITh 3HAYUTENBHO BhILLE.

CTOUHbIe BOAbI

CrouyHasa Boga obpasyeTcsi B 3HEPreTUHECKNX CUCTEMAxX B OCHOBHOM 3a CYET CTOYHON
BOAbI, MOCTYNaroLen ¢ KOTMnoB. [NaBHbIMW UCTOYHMKaMM 0Opas3oBaHWs CTOKOB SBMAKOTCA
npoLecchl NPoAyBkM KOTNOB. COCTaB CTOYHbLIX BOJ KOTENMBHOM MOXHO OXapakrepusoBaTb
cnegytowmmm nokasatenamm: XIMK= 100 mr/n; Asot N-Kvensgane= 0 — 30 mr/n, dpocdatbl =
0—-10 mr/n.

MpoMbiwneHHble OTX0AbI

Teepable oTX0Abl 00pasyroTCa B pesyneTate YnMCTkM 0DopyLOBaHUA SHEPreTUYECKMX

cucteM. O6beMbl OTXOL,0B 3aBUCHT OT KOHCTPYKLMM MEYEN U KOTIIOB.
OHepreTuyeckue pecypchbl

Tabnuua 3.120 — SHepreTuyeckne pecypcol « TennocHabxeHne (koTenbHasa)»

MuHumanbHbIN pacxop | MakcumanbHbIf pacxon
HaumeHoBaHue
EanHuubi 3HEepreTnyYecKnx JHEpreTuYecKux
SHEepreTuYecKkux
n3mepeHus (cbipbeBbIX) pecypcoB | (CblpbeBbIX) pecypcoB
pecypcoB
B rog, B rog
MoTtpebnenune
P KBT*u/T 0,023 — 586390 0,048 — 612280
3NEKTPO3HEPrnm
MoTpebneHune Tonnmea
P T.Y.T. 0,364 — 845895 4,94 — 859950
(rasoBsoro)

Tabnuua 3.121 — SHepreTuyeckne pecypcehbl « TONNMBOCHaAGKEHNEY

MuHumanbHbIN pacxon | MakcumanbHbIN pacxopn,
HaumeHoBaHue
EpuHuubi 9HEepPreTUyYecKnx 9HEepPreTuyYecKmnx
3HEpPreTuyecKux
n3mepeHus (cbipbeBbIX) pecypcoB | (CbIpbEBbLIX) pecypcoB
pecypcoB
B rog B rog,
MoTpebneHne Tonnuea
P TyT. 261531 302888
(rasoBoro)

Tabnuvuya 3.122 — MaTepuanbHble pecypcbl « TennocHabxeHwe (KoTenbHas)»

HaumeHoBaHue EnvHMLLI MuHumanbHbIN pacxoa | MakcumanbHbIM pacxoq
MartepuanbHbIX A u MaTepuarnbHbIX MaTtepuanbHbIX
M3MepeHus
pecypcoB pecypcoB pecypcoB

MoTtpebneHue Tonnuea 22 217,25 -
(rasoBoro) T.Y.T. 2896017.864 22 217,25 - 2896017,864
Motpebnerine KBT*u/T 5,619 — 342,349 5,619 — 342,349
3NEKTPOIHEPTN
Ceexas Boga Ky6.m/T 0,644 — 15,586 0,644 — 15,586
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Tun MuHuUManbHbIN MakcumanbHbIN
Haumenosakne EanHuubl MaTepuanesH acxon acxog
MaTepuarnbHbIX A p P P
ecypcos U3MepeHUA bIX MaTepuanbHbIX MaTtepuarnbHbIX
P pecypcoB pecypcoB pecypcoB
KupkocTtb
OXnaAAroLLAA nuTp Marepuansi 3000 32000
HM3KkO3amep3aroLas
Tocon A-65
Macno aswauguoHHoe
MC-8n TH Matepwmansbl 24,852 72,156
Macno pegykTopHoe
Mobil Glygoyle 11 TH Matepwnanbi 3,6 4.8
Macno  TypOGuHHOE
Tn-22C mapiit 1 TH Matepwmanbi 49 8,9
OTxogbl
notpebnexHuns
TEKCTUNBHBIS Kr Matepwnanbi 500 700
Xxrnon4yaTtobymaxkHble
COpPTMPOBaHHbIE
/BeTowwb/
OunbTp Mann
Hummel HD 863 wT Matepumansi 30 60

3.7.2 Cucrembl oxnaxgeHus

MonHas wHpOpMauua no cucTtemMam OXINaxAeHUs OonuvcaHa B rOpU3OHTarbHOM
cnpasoyvHuke HAOT UTC 20-2016 «[pOMBbILLNEHHBbIE CUCTEMBbI OXMa@xAaeHusi». [loaTomy
HacToAwmn cnpasoyHuka HAOT pomkeH copepxaTb KpaTkve AaHHble MO MCMonb3yembiM
CcMCTEMaM OXNaXAeHNs Ha HedTea00bbIBarOLLMX NPEANPUATUSX.

MoTtpebneHune aHepropecypcoB

MoTpebneHre aHeprumn cucTteMammn oxnaxkgeHus obycnoBneHo B OCHOBHOM paboTon
HacCoOCOB B CUCTEME BOAHOIO OXN&kKAEHWUS W BEHTUNATOpPaMM B CUCTEME BO3AYLLHOMO
oxnaxaeHus. B cucteme BOAHOrO OXNaXAEHUs WCMOMNb3YT BOAY, NPEABapPUTENBHO
NOArOTOBIEHHYHO XMMWYECKMMU BELLECTBaMW, TakMMW, KaK MHIMOWUTOPBI POCTa KOppo3vu r
Oaktepuin. [losTomMy HeobxoauMMO nNpPefocTaBuUTb AaHHbIE MO KOMMYECTBY WU TUMam
NCMNOMb3yEMbIX XMMUYECKNX BellecTB. HeobxoanMmo Takke ykasaTb TWUM CUCTEeMbl BOLHOMO
oxnaxgeHus (peumpkynaumMm n/unu npamotodHas). Mo Kaxgom ns cucTem nNpeLocTaBnstoTCs

JaHHble no ofbvemy notpebnaemon cBexen BoAabl. OCHOBHBIMM  3arpPA3HAHOLLMMU
BellecTBamy,  COCTaBNSIOWMMW  BbIOPOCbI  YCTAHOBOK  OXNaXAEHWS,  SBMSATCA
yrnesogopogbl. B Tabnuuax npefactaBneHbl NPUMEPHbIE  LaHHble MO OCHOBHbLIM

BO3/1EACTBUAM OXNaKAAMOLLIMX CUCTEM.
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Tabnuua 3.124 — Bo3aeicTBUE Ha OKPYXKaIOLLHO CPedy CUCTEM OXNaxkaeHus

BosayuwHbie
MpsAmoTouHbIe
. BosaywHble | oxnagurenu
BospeicTBus MpAMOTOUHbIE (3amkHyTan
oxnagutenu (3amMkHyTasa
cucrtema)
cucrema)
Boda
TemnepaTtypHbIA Harpes
(MBT) 300 300
Yrnesoaopoabl (kr/yac) 26-26 - - -
XuMuueckoe
KOHAWLMOHNPOBAHNE 2,6 2,6 - -
(kr/vac)
CnsyCK NpoAyBOYHOWN BOAbI 26000 26000 ) }
(m°/yac)
Bo3sdyx
MoTpebneHne aHeprum 3500 5500 2000 8700
(kBT)
MoTpebneHne ceexen ) B 3amkHyTOM ) )
BoAbl (M*/yac) yukne
[pyaue spedubie sosdelicmsus
LLlym | + + + +

3.7.3 BopocHabxeHue

HaunHaa ¢ passegoqHoro OypeHunst 1 3akaHuMBasi NPOMbILLNEHHOW 3KCMyaTtaumen
HedTAHbIX CKBaXWH, BOAA SIBMNSETCA OCHOBHbIM 3MIEMEHTOM JAns  psiia OCHOBHbIX
MPOM3BOACTBEHHbIX  MpoOLeccoB, Ans  obecrieyeHnss MPOTUBOMOXAPHBIX  HyXA WU
YOOBNETBOPEHUS XO3ANCTBEHHO-OLITOBLIX NOTPEOHOCTEN pabounx U crnyKawmx, 3aHATbIX Ha
npomMbicne. B craguu passutusi NnpoMbicnia Bofa npuobpeTaeT NepBOCTENEHHOE 3HAYeHMe,
y4acTBys MOYTM B KaKAOM TPOM3BOACTBEHHOM npouecce. [purotoBrneHne rMMHUCTOro
pacTBopa, NPOMbIBKa CKBE&KWUH B MEPUOA UX OCBOEHUS N PEMOHTHbLIX paboT, LeMeHTUPOBKa,
TOpPNeAnpOBaHME CKBaXWH U Ap. TPeDYOT BOAY, NPUYEM B OTAENbHbIX NPOLIECCax B BECbMa
3HauMTeNbHbIX KonmyectBax. B To ke Bpems  cneuudnyHOCTb  NPOMBICNOBbLIX
NPOV3BOACTBEHHbLIX MPOLIECCOB, CBA3aHHbIX C f0DObIMel HedTU NpugaeT NPOTUBONOXKAPHBLIM
yCTpOMCTBaM 0cobyio 3HaummocTb. B cBsism ¢ aTum obecrieyeHne ykasaHHbIX YCTPONCTB
BOAoW TpebyeTcsi B KONMMYECTBax, BO MHOMO pa3 MpEBbILLAIOWMNX NPOTUBONOXAPHBIE
noTpebHOCTU ApyrMX NPOM3BOACTB.

Ewe Gormbwyto ponbe npuobpena Boja Ha MpoMbICriax B CBA3WM C BHEAPEHWEM
METOJOB 3aBOAHEHWS HEPTAHbLIX MNaCTOB.

3a nocnegHue rogbl GbINO YCTAHOBIIEHO, YTO COBPEMEHHBIE CNOCOBbI KcnnyaTaumm
CKBaXMH He 00ecneyvBaloT MofHOr0 WCMONb30BaHUs HedTaHbIX 3anexen. [ostomy
BO3HUKIN TaK Ha3blBaeMble BTOPUYHbIE METOAbl A0ObIMU HedTEerazoBoASHON XUAKOCTU Y
cpeau HUX Metopbl 3aBofHeHus. MeTofbl 3aBOAHEHNA CBOAATCA K MPOLECCY HarHeTaHvs
BoAbl B HedTAHOM nnact AnA MOBbIWEHWS MNacToBOr0 AABMEHUA W yBENUYEHUS
HedTenoOblun. BakHelwen 3agaven Npyv NpUMEHEHUUM METOLOB 3aBOAHEHUA SBMNAETCH
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ofecneyeHve npoLecca BeCbMa 3Ha4MTENbHLIM KONMYECTBOM BOAbI BbICOKOrO KavecTtsa. Bee
3TO B COBOKYMHOCTW C AOCTATOMHOM OYEBUAHOCTLIO MOKA3bIBAET TY BAXKHYH POMb, KOTOPYHO
npusBaHa urpatb Bofa B NPOM3BOACTBEHHON XN3HWM HEPTAHOrO NPoMbICna.

OCHOBHbIMW MPOMbLICNOBLIMU 0ObeKTaMK, NOTPednALWMMA BOLY, CNEeAyeT cyMTaTh:
CKB&XWHbI B BypEHUN 1 CKBaXMWHbI B SKCMnyaTauum; yCTaHOBKU MO AedMynbcaumm HedTu, no
cbopy HedTerasoBoLsHOW KWOKOCTU, SHEPreTUYecKne YCTaHOBKW, KOMMPECCOpHbIe
YCTaHOBKM; HarHeTaTesflbHble (MHXEKLUMOHHBIE) CKBE&XWHbI NS 3aBOAHEHVS HEMTSAHbIX
nnactoB. Hapsgy C  9TMMM  OCHOBHbIMM  OObekTamK, SBNSIOWMMUCH  FMaBHBIMA
notpebuTtensmMm Bogbl B npoLecce BypeHus n obbiumn HedTH, Ha HedTeNpoMbICIe UMEKOTCA
ele noacobHble NpeanpuUATUS HedpTenpPOMbICNOBOrO xo3sancTea. [oTpebnenve Boabl STMK
NpeanpusTUSIMN He CTOMb BEINMKO, HO BCE XXE& OHO MMEEeT 3HayeHne B obwem GanaHce
BozonoTpebneHus HedTenpomeicna. CpegHun No AobblMe NPOMbICEN NOTPEBNSET BOAbI OT
10000 go 20000 m* /cyT. Tpu rpynnoBOM BOAOCHAGKEHWUMN MOLLHOCTL BOLONPOBOAHbIX
COOPYXKEHUI MOXET [OCTUMHYTb 1000-15000 M° fuac n Gonee.

OCHOBHbIM HeraTtuBHbIM 3KOMOMMYECKUM BO3AEUCTBUEM CUCTEMBI BOAOCHAOXKEHMSA
HedTeo0bIBatoLWEero NpeanpuaTUs aBnseTcs 3abop 6oMNbLIOro KoNMYecTBa NPUPOAHbLIX BOA,
M3 MOA3EMHbIX BOAHBIX UCTOYHUKOB, YTO MOXET MPUBECTU K U3MEHEHWIO rMAPONOrnNYeCcKnX
XapakTepuCTMK perroHa fo6bIuu.

Tabnuua 3.125 — QHepreTuyeckne pecypchbl «YcTaHoBKa NoaroToBku BoAbl U3 Bogo3abopa»

MuHUManbHbIN pacxon MakcumankHeIn
Haumenosahue EavHuubi 3HepreTM4ecKux pacxoA
3HepreTUYecKUx name eﬂvm (cbi bepBbIX) eCYPCOB 3HEepreTUYeCcKux
pecypcos P P pecy| (cbipbeBbIX) pecypcoB
B roa
B roa
Motpebnexne .
AneKTPOIHEPHM KBT*u/T 7325700 8330100

3.7.4 Kananusayusi U O4UCMHbIE COOPYXKEHUSs

Ha HedTenpombicnax NnpuxoauTcs UMeTb AEN0 C NPOU3BOACTBEHHBIMUY, ObITOBLIMK U
aTMOCKEPHBIMM CTOYHBIMM BOAAMM.

MponsBoacTBEHHbIE CTOUHbIE BOAbI MOrYT ObiTb NoApasAeneHbl Ha cneaytoLme Buabl:

a) MnacTosas Boga, NOCTynaroLas U3 Heap 3eMnu BMecTe ¢ HeddTbio U oTaensemas
OT Hee Ha 00e3BOXMBAIOLLMX YCTAHOBKaX NpoMbIcHa.

©) Bona oT NpOMBbIBKM SKCMITyaTaUMOHHBIX CKBEXWH.

B) OTpaboTaBLuas BoAa OT KOMNPECCOPHBIX CTaHLNA.

r) Boga oT koTenbHbIX, rapaXei U NPOMbILLNEHHBIX NPEANPUSTUN, PacnonoXeHHbIX B
rpaHnUax HedTenpoMbICNIOBON TEPPUTOPUN.

MponsBoacTBEHHbIE CTOYHbIE BOAbI MEPBbIX ABYX BMAOB coaepxar HedTb B
pesynbTaTe HEenocpenCTBEHHOrO COMPUKOCHOBEHMA C Hell. CTouHble BOAbl TPETbero u
YeTBEPTOro BWAOB, Kak MNpaBWro, He coaepxaT HedTW, HO BCMeaCTBME TOro, YTO Ha
HedTENPOMbICIOBONM TEPPUTOPUN YCTpamBaeTcsa obLyecnnaeHas cucTeMa kaHanmsauum, atm
CTOYHbIE BOAbI, NMonagas B OBWME KaHarbl, Takke 3arpsasHATCa HedTb. CTOYHbIE BOAbI
nocnegHMx Tpex BUAOB COCTaBMSAT He3Ha4MTeNbHbIM 06beM — Bcero Tonbko ot 0,5 go 1,5
M® BoAbI Ha 1 T HEdTH.
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OcCHOBHy0 Maccy NPON3BOACTBEHHBIX CTOUHbIX BOA HA HE(TEMNPOMbICIAX COCTaBNAOT
nnactoBble Bogbl. CocTae NNacToBbIX Bog MOXET ObiTb CamMbiM pasnUyHbIM U orpeaenseTcs
aHanmsom.

BBuay Toro, 4to Ha HEPTEHOCHBIX MMOWAASAX CKBEXKMHaMU BCKPbIBAETCH BEChb paspes
NPOAYKTUBHOW TONLLM, UMEETCA MHOMO CKBEKWH, U3 KOTOPbIX BMECTE C HedTbio nocTynaeT
BOAA M3 pa3nnyHbIX FOPU3OHTOB.

MNpeobnagaHne Tex unu apyrux Bog OOYCNOBNMBAeT Xapakrep CTOYHbIX BOA,
MOCTYNALWMX C OTAENbHBIX MPOMBICIOBbIX NNoWaaen.

BmecTe ¢ nnacToBbIMU BOAaMM B KaHaNMM3aUmo NOCTYNAaET 3HAUUTENBHOE KONNMYECTBO
oTpaboTtaBLUel NPOU3BOLCTBEHHOM BOAbI, COCTaB KOTOPOW 3aBMCWUT OT cocTaBa BOAbl B
WUCTOYHVKE BOAOCHabXeHNS.

B coneBom cocTaBe nnactoBbiXx BOL OTAENbHbIX HEMPTAHbIX MECTOPOXAEHUN
OBHapyXeHO Hanuune BeCbMa MarnblX KOMYECTB psga CoefMHEHUA U dreMeHToB. B 1o xe
BPEMS 3TV MWKPOKOMMOHEHTbI BOA MPWUAalT MM cneuudmyeckmn xapakrep. K umcny ux
npuHagnexar nog, 6pom, 60p, HadpTeHOBbIE KMCNOTbI U Ap.

PacnpoctpaHeHne B BoAax HedTAHbIX MECTOPOXAEHWUN HaTEHOBLIX KUCMOT Maro
M3Yy4YeHO, XOTS OHW W MPEACTaBnsloT COBOM XapaKTepHbIA KOMMOHEHT 3TUX BOA.
CvcremaTtuyeckne 1ccnefoBaHUsi nokasasny, YTo HadTEHOBbIE KUCINOTbI MMEOTCH MWL B
BOAAX OrPaHNYEHHOr0 YNCNa MECTOPOXKLEHNN.

Cpean MHOMMX ApYrmx MUKPOSMEMEHTOB M COEAUHEHWIA, crneumduyeckux Ana BOA,
HedTAHbIX MECTOPOXAEHUA, MOryT OblTb OTMeYeHbl Oapui, cTpoHUMA wn  TOP.
3aKOHOMEpPHOCTM PacnpoCTpaHeHnss STUX SNIEMEHTOB B BOAAX HEAOCTATOYHO BbISICHEHbI.

CTouHble BOAbl HEMTENPOMBICNOB Bcerga B OONbLIEA WM MEHbLUEW CTeneHu
XecTkme. Peakuust ux Bcerga wwenoyHas. Ha npyMopckux NpoMbICnax OHW MHOTAA CUNBHO
3aconeHbl BcreacTeue pasbaBrieHus, NiacToBbIX BOL MOPCKOW BOAOW, pacxoayemMow Ans
TEXHUYECKUX HYXA.

ATmocdepHble BOAbl 06pasyloTcsa NpU  BbINageHWM Ha HedTenpomMbICnoBYH
TEppPUTOPUID  aTMOCHEPHbIX OCankoB. BO3MOXHbIM 3arpsisHeHMEM 3TUX BOA ABNSAETCA
HedTb, CMblBAaeMasi C MOBEPXHOCTM 3emMnM  BOMM3U  BKCMMyaTaLUMOHHBLIX  CKBaXKMH.
3arpsasHeHHble atmocdepHble BOAbl OTBOASTCS BMECTE C MPOM3BOACTBEHHBIMW CTOYHLIMU
Bogamun. Kpome TOro, atm Boabl JOMKHbl ObiTe OTBEAEHbI C 06BanNOBaHHLIX MNMOLWAAO0K
pesepByapHbIX NapKOoB.

MpvMep mpUHUMNMAnbHOWM CXeMa yCTaHOBKM MNOAFOTOBKM U YTUNU3ALMN CTOYHBIX BOJ,
MyxaHckoro MecTopoxaeHus NpeacTaBneH Ha pucyHke 3.7.
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B HedTenpoMbICNOBbIX YCMOBUSX, 38 OTAENbHBIMA UCKITHOYEHUSMA, NMPENMYLLECTBO
coxpaHsieTcs 3a oOLecnnaBHOA CUCTEMOW KaHanuaauuu. BypoBble M NMPOM3BOACTBEHHbIE
CTOKA JNULLIEHbl CaHUTaPHO-OMacHbIX 3arpsiBHEHUA U HECYT Wb NpUMecU HedTsHbIX
NPoAYyKTOB, OT KOTOPbIX, KaKk MOKasbIBEET nNpaKkTuka, He cBoOOAHbI TaloKe CTOKM
aTMocepHbIX 0CaaKkoB. JIMBHEBbIE KaHanbl, TPACCMPYEMbIE MO TanbBeraMm MpPOMbICIIOBbIX
TeppuTopuiA, MoryT BbiTb yAOBHO M 3dEKTUBHO MCMONL30BaHbl AMA MOMYTHOMO npuemMa
cOpocHbIX BOA OT OypsiluMxXCs W 3KCMSlyaTauMoHHbIX CKBaXWH, COOPHBIX MYHKTOB,
pe3epByapHbIX NAPKOB, KOMMPECCOPHBLIX CTAHLMIA 1 APYrinx 06-EeKTOoB.

ObwecnnaeHas cucTeMa He MWCKMIoYaeT LenecoobpasHOCTU: 4acTUYHOro OTBoAa
aTMocepHbIX BOA MO He CBSi3aHHbIM C MPOMbICIIOBOA CETHIO KaHanam: B BUAE HaropHbIX
KaHaB 1N CaMOCTOSITENbHbIX BOAOCTOKOB, OCOOEHHO ANSA BHEMPOMBICNOBbLIX nnowasen. Ho
UCKIoYeHa Takke HeobxoammocTb oTBoAa BypoBbIX BOA MO CneuvansHON U3onmMpoBaHHON
ceTu, Hanpumep, Ans cbopa LWenoYHbIX NAacTOBbIX BOA, UCMOMb3yEMbIX MOCE UX OYMUCTKA
ANs1 3aBOAHEHUSt HEPTAHBLIX NMoLWaaen Npu BTOPUYHBLIX METOAAX 3KCnnyaTauum. JTOT OTBOZ
MOXeET ObITb OCYLLIECTBIIEH TaKXKE U MO CUCTEME 3aKPbITbIX TPYGONPOBOAOB.

PasgencHas cuctema KaHanusauum Oonee npuemnemMa Ha  MPOMbICIIOBbIX
TEPPUTOPUSIX, PACTIONOXEHHBLIX B NEPECEYEHHON MECTHOCTM C Pa3BUTON OBPaXKHOW CEThbI0. B
Takux YCMOBWUAX KaHanMaauus MPOMbICNOBbIX OOLEKTOB, PaCMONOXEHHbIX Ha CKIoHax
BO3BbILEHHOCTEN, Bbina Obl peleHa cucTemMon kaHanos 6e3 npuema AoXAEBbIX CTOKOB W
nocnegHne OTBOAMNMNCE Obl MO €CTECTBEHHBIM TarnbBeram 1 oBparam.

OTBOA HEdTENpPOMbLICMOBbLIX CTOKOB MOXET OCYLLECTBNSATLCH OTKPLITOM CUCTEMOWN
KaHanos WM CUCTEMOW  MNOA3eMHbIX  TpybonmposogoB. [lpaktuka  akcnnyartauum
HeTENPOMbICINOBbLIX KaHaNN3aLMOHHBIX COOPYKEHWUN 3acTaBNsieT OTAaBaTb NPEAnoYTEHVE
B OCHOBHOM Ha3eMHOW OTKPbITOM CUCTEME.

3akpbITaa ceTb NOA3EMHbIX TPyOONpoBOAOB NPUOBPETaeT NPEMMYLLECTBO U MOXET
ObITb pekomeHAoOBaHa MpPU OCYLLECTBIEHUU kaHanusaumm ana cbopa nnacToBbiX BOA CO
CcOOpPHbIX MyHKTOB M ANst OTBOAA 3TUX BOA K BOAOMNOArOTOBUTENbHBLIM YCTaHOBKaM MpU WX
UCMOJIb30BaHUM A1S 3aKa4ky B NnacT.

Ha pucyHke 3.8 npuBegeHa npuMepHas  cxema  HedTENpPOMbICNIOBON
KaHanM3auMoHHOW CUCTEMBI.

CTouHbIE BOAbI BEPXHEN XONTMUCTON YacTn NPOMBICHA, MO NPEenMYLLECTBY A0XAEBble,
HaMpaBnAwTCA B PErynupylollyld €MKOCTb WU W3 NOCNeAHEN MOCTENeHHO OTBOASTCA B
rMaeHbI OTBOAHON KaHan 4yepes3 perynvpytowyto kamepy. lMNpombicen 3almiuieH HaropHon
KaHaBOW OT 3aTONNEHUs atMoCdEepHbBIMU CTOKaMMU CO CKIMOHOB BOCTOYHOW BO3BbILLEHHOCTU.
TanbBern, HecywmMe 4UCTble aTtMocdepHble CTOKM WM HEe3HAYUTENbHOE KONMUYECTBO
NMPOMBLICIIOBLIX BOA, TMOABEPralTCA TONMbKO PErynMPOBaHUIO M YKPENNEHUo AnA
npesoTBPaLLEHNs 3PO3NOHHBIX NPOLECCOB.

B ycTeAx kaHanoB y BoOjOEMa WU perynvpylolmMx eMKOCTer npeaycmaTpuBaeTcs
pasmelleHe y3noB HedTeynaBnMeaHua C NMBHECTyCKamn Ans copoca BO Bpems AOXAS
n3bbITka BOAbI CBEPX ABYKpaTtHOro obbema croka B cyxyto norogy. MectHble HedhTenoByLkn
y COOpHbIX MYHKTOB M pe3epByapHbIX MapKOB Ha Cxeme He nokasaHbl. KaHanusauuoHHas
cucTeMa OXBaTbIBAeT BCIO TEPPUTOPMUIO MPOMBICNA CEThbI0 MESIKMX MPUTOMHBIX KaHamnos,
npuyeMm CTeneHb HacCbILEHHOCTU MPOMBICNA MOCIEAHMMA  OMNpPeaensieTCs XapaKTepoMm
pa3bypuBaHusa Tepputopum u ee penbedoM. MpoMbICTbI C MYCTOW CETKOW CKBaXWH U C
nnockum penbedom TpebyioT 6onee pas3BUTON CETU NPUTOYHbLIX KaHaNoB.
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PucyHok 3.8 - Cxema HeddTENPOMbIC/IOBOW KaHaM3aLmu:
/- nuHsas Bogopasgena; Il - rpaHuubl NpoMbIcN0BO TeppuTopun; Il - MmarncTpanbHbii
KaHan gns 0TBofa CTOYHbIX BOg; |V - OCHOBHblE NPOTOYHbIE KaHasbl;
V- yperynupoBaHHble ecTeCcTBeHHble pycna; VI- HaropHasa kaHasa. 1- nuBHecbpoc;
2 - y3en HedbTeynaenmeaHus; 3 - pesepByapHblil Napk; 4 - COOPHbIN NYHKT;
5 - KommnpeccopHas cTaHuua; 6 - naoTuHa; 1- perynvpyrouas emKocTb.

Bbi6pochl

BbiGpockl B aTMociepy YCTAHOBOK OYWCTKM CTOYHbIX BOA, MPOUCXOASAT 3a cyeT
yNeTyunBaHnsl BeLecTB B MpoLecce OTCTauBaHWsi B cenapartopax, Npyaax-OTCTOMHMKAX,
(pNIOTAUMOHHBIX YCTAHOBKAX WM W3 KaHa/mM3auuu. BbIGpocbl cogepXaT B OCHOBHOM

YINeBoaopoadbl 1 cepoBoaopod. CUCTEMbI KaHANIM3ALMM U OUMCTKN CTOUHBIX BOA MOMYT ObiTb
WCTOYHVKAMM HEMPUATHOIO 3anaxa.
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Tabnuua 3.126 — Bbibpockl « OUNCTHBIE COOPYKEHUSAY
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Y CTanbHble '
Pesepsyapsbl 0.00005
BepTVKanbHble ) -
CepoBogopog CTanbHbIG,  HACOCH, 012 0,000002 0,044 0,022
HedTerasocenapaTop
Cnupt 0,034 -
METWNOBbLIN 0,043 0,03 0,08 0,055
Yrnesogopogbl 0.0008 —
npegenbHble HedTerasocenaparop ‘17 67 0,000024 1,8 0,9
C12-C-19 '
Yrnesogopoapl
npegernbHble Pesepsyapbl 0.193 —
C1-C-5 BepTuKarnbHble 1’43 06 0,0063 53,07 26,535
(nckntoyas cTanbHble, HacocChl ’
METaH)
Pesepsyapbl
Yrnesogopoapl
npepenbHpie | BEPTVKArbHLIS 07%”614‘ 0,000035 19,63 9,82
C6-C10 cTanbHble,  Hacochl, ,
HedhTerasocenapaTop
A30Ta ANoKCKa, Koten 0,7 0,022 0,022 0,022
AsoTa okcug Koten 0,114 0,0036 0,0036 0,0036
Yrnesogopoapl
npegenbHble
C1-C-5 Koten 4,29 0,136 0,136 0,136
(nckntovas
METaH)
Yrnesogopogabl
npeaenbHbIe Koten 1,59 0,05 0,05 0,05
C6-C10
Yrnepoaa okeung | Koten 2,36 0,075 0,075 0,075
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Copocbl

[MoTeHumansHoe 3arpsa3HeHne BoAHbIX 06BbEKTOB MPOUCXOAUT Npu cOpoCce OUNLLEHHBIX
CTOUYHbIX BOJ, COAepXawWmx OnpefeneHHsln Habop BeuwectB. B  3aBucvmoctn o1
3 PEKTUBHOCTM OYUUCTKM CTOYHBLIX BOL OHM MOFYT COAepXaTb COeLVMHEHUs yrnepoga
(HEpPacTBOPUMBIA N PACTBOPUMbIN), COEAMHEHNS a30Ta (OpPraHNYeCcKMe U HeopraHM4Yeckmne),
COeANHEHNS Cepbl U MeTanmMbl U UX COeANHEHNS.

Tabnuua 3.127 — Copockl « TEXHOMOMMM OYNCTKMA CTOYHbIX BOL»

o o= 8 o
o 0 9 g © @ ox 2o o s o 9 o
s L O H‘_>—< o - T lOI_t 3 = 6 R C
Iwo 9"’.0" Om9o0o 002 T 9 5 SGJN
s 5 ET T8 & o I F s F = 1 ERG) ﬁgHm
a2 'Q Tod 2 00Q & 12w E8 2310 e 25
9 ok o o I )
T n E ® X m I x M o X oT gkEXg
I T g 0 @ c 2T 4 Ik s I o I I
0 » O o8 & £ a9 % 6 C ® S99 6w =2 o e d
= x5 C - C O O1 & O s X O o °x @ STz e
= Q < o ° g me T s ad £ [SI I Qom
ml_qa’. nq,':f o c 9 S =0 © |_8 o Lt
T8 3 ga" - 8o §8m = 83 z 3
. £ o = 2
HedbTenpo,
renpoay 74 0,32 - 631,13 0,001 20,0 03
KTbl (HE(Tb)

MpoMbiwneHHble OTXOAbI

B npouecce ouncTkm CTOYHbIX BOA 0OBpasyroTCd 3HaUUTENbHblIE OObEMbI LLNaMOB,
3arpsisHeHHbIX HedThiO (Tabnuuya 3.128). B npouecce ouncTke NMBHEBLIX U NMPOMBILLNEHHBLIX
CTOYHbIX BOg obpasytorca Bonblume o06bembl HedTewnama, COCTOAWEro U3 necka, ruHbl,
MUHepanbHbIX conen (He MmeHee 38%); OKCMAOB Xenesa (He 6onee 5%), cynbhunaoe xenesa
(He Bonee 10%), acanbTeHoB, cmon (He 6onee 28%), HedhTn (He Gonee 10%) n Boabl (He
Gonee 9%).

Tabnuvuya 3.128 — OTxo4bl « TEXHOMOMN OYUCTKN CTOYHbIX BOA»

MecTouHuk Knacc | HaumeHoBaHue
HanmeHoBaHue Macca
obpa3oBaHuA | ONAacHO cnocoba Kop no ®KKO
oTxoAa obpasoBaHus

oTX0A0B cTn yTunusauum

Benneiswive

HedTenpPoAYKTbI N3
cnnyaral 3a

HecpTenosywek | C\CryaTauma | o YTAMSAUS | 65001313 225,93
obbekTa OTXOAOB

aHanornyHbIX

COOPYKEHUI

OTxogabl npu

oumncTke HedTe- OkcnnyaTtaums 4 YTunusauyums 29300000000 65

coaepaLymx obbekTa OTXOf0B

CTOYHbIX BOJ
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Tabnuua 3.129 — QHepreTuyeckune pecypcbl « TEXHONOMMM OUMCTKN CTOUHBIX BOA»

MuHumanbHbIN pacxon

MakcumanbHbIN pacxon

HaumeHoBaHue E
3HepreTM4eckux AVHULbI 3HepreTUYecKux 3HEepPreTnyYecKnx
usmepeHus | (cbipbeBbix) pecypcoB | (CbipbeBbiX) pecypcoB
pecypcos B roa B rog

MoTtpebneHue .
3NeXTPOIHEPrAN KBT*W/T 2729,7 2729,7
MoTtpebneHue Tonnuea
(Bcero) T.y.T. 2754 275,4
MotpebneHue Tonnuea
(ra3s0Boro) T.y.T. 275,4 275,4
Csexasa sBoaa Ky6.M/T 18250 18250

Tabnuua 3.130 — DHepreTudeckue pecypchbl «KaHanmsaumoHHbIe HAaCOCHbIE»

HanMmeHoBaHMe MuHuManbHbIl pacxon | MakcumanbHbIN pacxon,
EpnHuubl 3HEepreTn4ecKnx 3HepreTUYecKux
9HepreTUYecKnx
usMepeHusi | (CbipbeBbIX) peCypcoB | (CbipbeBLIX) pecypcoB
pecypcoB
B rog B roa,
MoTtpebneHnue .
3NEKTPOIHEPTH KBT*u/T 2,78 4,11

Tabnuua 3.131 — MaTtepuanbHbie pecypcbl « TEXHONMOMN OYUCTKN CTOUHBIX BOAY

HanMeHoBaHMe Tun MuHumanbHbIn | MakcuManbHbIN
EanHnubl pacxopn pacxon
MaTepuanbHbIX MarepuanbHbIX
M3MepeHus MarepuanbHbIX | MaTepuanbHbIX
pecypcoB pecypcoB
pecypcoB pecypcoB

KoarynsHt TH PeareHThbl 1051 1051
KoarynsHT «AkBa
Aypar-30» Kr PeareHTbl 30 30
dnokynsHT TH PeareHTbl 4 4
LLienouu TH PeareHTbl 447 447

3.7.5 OO6pasoBaHue oTxonoB

B rnase npepgocraensietca WHpopmauma 06 obbemax HaKOMMEHHbIX OTXOLOB WU
BO3AENCTBUSAX  OTXOAOB  MPOM3BOACTBA Ha  OKpyXalwwyl  cpeay  (Hanpumep,
paccmaTpuBatoTCst BbIOPOCHI LLNAMOBbLIX aMBapoB).

Mpu 6ypeHun ByayT 06pasoBbIBaTLCA CNEAYHOLWME BUABI OTXOA0B!

a) lnam, BbIOYpPEHHLIA MNpPU MWCMOMb3OBaHUW PAaCcTBOPOB HA BOJHOW OCHOBE
(6eHTOHUT/MONMMEPHbIE pacTBOpbl Ha OCHOBE NPEecHOW BoAbl), Mpyu OypeHun BEpXHUX
VHTEPBArioB CKBaXMH.

6) LWnam, BbiBypeHHbIM NPUM WCMONb3OBaHWM pPacTBOPOB Ha HE(TAHOW OCHOBE,
KOTOpbIA 06pasyeTcsa Npy BypeHUN HUKHUX UHTEPBANOB CKBaXWH.

B) OtpaboTaHHble OypoBble pacTBOpbl Ha BOAHOW W HePTAHOW OCHOBE W
NPOMBIBOYHbIE PacTBOpbI.

r) NnacToBaga Boga.

4) Metannootxoabl B Buie M3HOWEHHbIX OGypoBbix TpyD, a Taike nnacTukosble
3arnywkm Tpyo.

BuiGypeHHbIl Wwnam 1 oTpaboTaHHbIN GypoBOM pacTBOp Yalle BCEro 3akaduuBaroTcs B
nofi3eMHble NNACTbl YEPE3 HArHETaTENbHbIE CKBaXWHbI.
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3.7.6 YTunmsaumsa otxonos

HakonuTenn oTxonos

CkannmBaHue XNAKMX OTXOLOB Ha MPOU3BOACTBEHHbLIX TEPPUTOPUAX MOXET NPUBECTU
K WHTEHCMBHOMY 3arpsi3HEHW0 MOYBblI, BO34yXa W T[PYHTOBbIX BOA. [pumMepom
paunoHanbHOro obpaleHuss ¢ oTxogamu npu paspaboTke M 3KcnayaTauuy MecTOpPOXAeHUs
MOXET SABNATbLCSA opraHusauusa cbopa Ha HedpTAHOW nnatgopme (pucyHok 3.9).

Kpome TOro, B UeNAX CHWXeHua o6pas3oBaHWs W pauuoHa/bHOT0 pasMelleHus
0TX04,0B 6ypeHusl, BO3MOXHO:

a) NoBTOpPHOE Wucnonb3oBaHMe oTpaboTaHHOro 6ypoBOro pactBopa Ans 6ypeHus
nocneayLwmx MHTEPBasNoB UK APYIUX CKBAXUH;

6) ucnonb3oBaHWe OTXOLOB OypeHus nocne COoOoTBETCTBYHLWeEn 06paboTkn U
o06e3BpexunBaHnsa ONg uenei:

1) cBfAA3aHHbIX C OCHOBHbIM TEXHO/IOMMYECKNM NpoLeccoM (MCMosib30BaHMe B KayecTBe
[06aBOK K TaMNOHaXHbIM MaTtepuanam, ncrnosib3osaHne otpaboTaHHOro 6ypoBoro pacreopa
B KayecTBe OCHOBHOIO TAMMOHAXHOro Matepuana);

2) He CBA3aHHbIX C OCHOBHbIM TEXHO/IOFMYECK/M MPOLLecCOM (MCMOoMb30BaHNe B KayecTBe
BTOPUYHbIX WHEPTHbIX MatepuanoB A8 CTPOUTENbHbIX HYXA - A1 COOPYXEHWUS HaCbIMHbIX
OCHOBaHWii, B kayecTBe [06aBOK K yA06pSOLWLMM KOMNOCTaM 1 MeNnopaHTaM, npefHasHauyeHHbIM
ONS peKyNbTUBaLMM HaKoNuUTenelh 0TXo40B 6ypeHns (L1aMoBbIX amb6apos), 1 ap.)

PucyHok 3.9 - Cxema nnatopmbl ¢ 06beKTammn ynpaBsieHUs oTxogamu
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3arpsasHeHue Bo3gyxa NpouCXoauT B pesynbTaTe UcrnapeHus yrneBogopoaoB, noysa
3arpsisHseTCs 3a cYeT cnvea n3 ambapoB M3ObITKA MUHEPanNU3oBaHHOW BOAblI C OOMbLION
KOHLIEHTpaLWen Xnopuaos 1 cynbgaroe, 4To HebesonacHo Ans BEPXHUX NPEeCHOBOAHbLIX
ropusoHToB. M3 Bellects, BXoAAWMX B COCTaB LUMAMOB, HanbOMbLUYID OMNAcHOCTb ANS
NMOYBOrPYHTOB MPEACTABNSIIOT MUHEParbHbIE CONU U HEMTh.

MN3BecTHO, YTO Npu HEeTAHOM 3arpsA3HEHNM TECHO B3aAVMOAEWCTBYHOT TPU TPynnbl
aKOMorM4ecknx pakTopos:

a) CNoXXHOCTb cocTaBa HedpTn, HaxoasALLerocsi B NpoLecce NocToOAHHOMO N3MEHEHUS,

©) CNOXHOCTb, TFEeTEpOreHHOCTb CcOCTaBa W  CTPYKTypbl mo6ON  3KOCMCTEMBI,
HaxoAsALLENCs B NPOLIECCe NOCTOSHHOrO pasBmTUA U USMEHEHUS;

B) MHOroo6pasve 1 M3MEHUYMBOCTb BHELUHUX (PakToOpOB, BAUSIIOLUX HA SKOCUCTEMY
(TemMnepatypbl, BNKHOCTW, AaBNEHNS U T.4.).

Monagas B nousy, HePTb OMyCKAETCA BEPTUKAINBHO BHU3 MOA, BIIMSHUEM MPaBUTaLMOHHBIX
CUI 1 pacnpoCTpaHSIeTCS BLUMPL MO ASNCTBMEM MOBEPXHOCTHBLIX U KanMNNIAPHbLIX CUI.

OCHOBHYIO 4acTb JIErkon pakumm COCTaBnAT METAHOBbIE YrneBogopoabl (ankaHsl) ¢
ymcnoM yrrepogHbix atomoB Cs-Cqq. HopmanbHble ankaHbl, 0cCo6eHHO C KOPOTKOM YrnepoaHom
LieMbH0, OKa3bIBaT HAPKOTUYECKOE 1 TOKCUKOSIOMHYECKOE IENCTBIE Ha KMBbIE OpraHn3MbI.

C cogepxaHveMm nerkon pakumMn KOPPENupPYyIoT ApYrie XapakTepucTukm HedTu:
yrneBogopOAHbIA COCTaB, KONMYECTBO CMoN U acdanbTeHoB. C yMEHbLUEHWEM COAepPXKaHNA
NErkon (PpakLmm ee TOKCUYHOCTb CHUXKAETCH, HO BO3pacTaeT TOKCUYHOCTb apoMaTUYecKuUX
COEJVHEHWI, OTHOCUTENbHOE coAepkaHue KOTOopbix pacter. OCHOBHAs YacTb Mnerkom
dpaKkumMm pasnaraeTcd U yneTyuvMBaeTCs ele Ha NOBEePXHOCTW MOYBbl WNU CMbIBAETCA
BOAHbIMW MOTOKaAMM.

JnutensHocTb BCero npouecca TpaHcdopMauum HedpTM B pasHbiX MNOYBEHHO-
KNMMaTUYECKMX 30HaX pa3nnMyHa: OT HECKOMbKUX MECSLIEB [0 HECKOMbKUX AECATKOB NeT.

AHanua maTtepuanoB WCCNeAoBaHWMA MO OUEHKE BO3AEUCTBUA HedTEeLLNamOBbIX
OTXOAOB Ha 0ObLEeKTbl MPUPOJHOW Cpefbl MOATBEPXKAAET HEOOX0AMMOCTb MNPUMEHEHWS
3 HEKTMBHOM TEXHUKN U TEXHOMOMUM UX OMUCTKU, YTUMN3ALUU U HEUTpanusauum BpegHoro
BO3[ENCTBMSA HA KOMMOHEHTbI OKpy>KatoLLen cpeabi.

lNepepabomka HeGhMSHbIX WIaMos

Bbibop meTona 06e3BpexnBaHns B OCHOBHOM 3aBUCUT OT KONMUYECTBA CoAepXalLlmXCs
B Luname yrrneeogopodoB. Bce metoabl nepepaboTky LWNamMoB MOXHO pasfenuts Ha
HEeAECTPYKTUBHbIE U AECTPYKTUBHBIE.

HepecTpyKTMBHbIE METOAbI:

a) KOHTPONUpyEMas OTKPLITast BbIrPY3Ka;

©6) 3axopoHeHue, TpebytoLee TuaTenbHoOro 06e3BOXMBaHUS;

B) NPVYMEHEHUEe MAacCNAHWUCTbIX LUNAMOB B CEMbCKOM XO3SINCTBE Ha 3abpOLUeHHbIX
3eMnsAxX, NPUYEM Bpems OT BPEMEHW HeobxoanMbI 3aTpaTtbl Ha aspobHyo 06paboTky;

r) BHECEHME Lnama B KavyeCTBE OpPraHW4eckoro yaobpeHus, AonyCcTUMOro npu
BblpalBaHUM HEKOTOPbIX KYMbTyp (OByCnoBMAMBAET, kak U B HEKOTOPLIX U3 YMOMSHYTbIX
Bbllle CrMocobOB, OFpaHUYEHUE  KOHLUEHTpaUuW  TsKEMbIX  MeTannoB U jaxe
NnonmMapoMaTUYECKUX YrNeBOAOPOAO0B).

JeCTpyKTUBHbIE METOAbI BKITHOYAIOT:

a) ckuraHMe Ha MecTe unM BMecTe C ObITOBbIMM OTxoAamu, uyto Tpebyet
06e3BoXMBaHUS;
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©) BKITIOUYEHME B LIEMEHT MPY ero NPon3BOACTBE BMaXHbLIM MyTeMm;

B) aspobHasi o06paboTka, npuMeHsieMas TOMbKO B  OTHOLEHWW  WU3MULLKOB
Buronornyeckoro una B 60nbLUMX KOUYECTBAX.

B HacTosilee Bpems W3BECTHO O TMPUMEHEHWU CReAylLmMX MEeToaoB (M KX
KoMBuHaUuin) o6e3spexmBaHna N nepepaboTkm HePTAHbIX LLAMOB:

a) coKuraHve HedTAHbIX LWIamMoB B BMAE BOAHBLIX SMYMbCUA W YyTUIM3aLMS
BbIZ€NSAIOLLErocs Tenna v rasos;

0) 06e3BoXMBaAHNE UMM Cylka HedTHHbIX LUNaMOB C BO3BPATOM YrNeBOLOPOAOB B
MPOM3BOACTBO, @ CTOYHbIX BOZ — B 0OOPOTHYHO LIMPKYNALMIO C MOCINEAYIOLLMM 3aXOPOHEHNEM
TBEPLbIX OCTaTKOB;

B) OTBEPXAEHNE HETSHBIX LWNaMOB CrieumarnbHbIMU KOHCONMMANPYIOLLMMUN COCTaBamMm
C NOCneayloLMM MCMONb30BaHMEM WX B JPYrMX OTPachsx HapoAHOro Xo3sncTea nmbo
3axXOpPOHEHMEM Ha creumanbHbIX NOMUroHax;

r) nepepaboTka HeTAHbIX LLNAMOB Ha ras 1 naporas;

[) vcnonb3oBaHne HeTAHbIX LUMaMOB Kak Cbipbs (KOMMOHEHTbI APYrMX OTpacnen
HapoAHOro Xo3ancTBa);

e) uanko-xummyeckoe  pasgeneHne  HedTAHOro wnama  (pacTeopuTenu,
peamyneratopel, MAB wn gp.) Ha coctaBnsiowpme asbl C WX MOCNeAyHLWmMM
NCMONb30BaHNEM.

HedTewnambl 3amasyyeHHbIX [PYHTOB W OypoBble LinamMbl NOABEpPraroTca
TEepMUYECKOM  AeCTpykuMu  (copepkaHve  yrnesopjopoaos He ©Gonee 15% B
nepepabarbiBaeMoM matepuane). B pesynbrate paHHOro npouecca nony4aetcd
00e3BpexXeHHbIN Cyxon MUHepanbHbIi octatok IV (V) knacca onacHocTw.

Tabnuvua 3.132 — Beibpockl «YcTaHOBKA CKUFraHNS OTXOA0B»

o O @ OXI = © = © 8o
i ° Swod 3 58|33 5§ 2| a5
§388 $8F | 283° |3gd¢|3gdBa| 93w
82638 Fog z0% ¢ £22o | 58859 | ngnm
oo °oQ R Sorh|sS9z®28| szb6
gsdo AR @9 56 Z2iwd|s3mI3| S®wa
& O3 39 caZXo o3| omE 0y 5

s2oim S o'g ga 2y s 2o = go73F g2o
T3 =] & 8% |= §=|2 § @ g§°

A30Ta gnokeng Y3r 0,054 63,34 0,012 0,03 0,021

A30Ta oKcug y3r 0,0088 6,29 0,002 0,005 0,0035

B3aBeLUeHHbIe BelllecTBa y3r 1,71 0,054 0,054 0,054

Cepbl gnokeua 0,0043 - 9,01 0,0024 0,019 0,51

Yrnesopopogbl

npegensHbie C12-C-19 0,022 0,012 0,012 0,012

YrneBogopoabl

npegenbHble C1-C-5 y3r 14,65 - 1752,62 0,46 55,54 28

(necknoyas MeTaH)

Yrnepog (Caxa) 0,21 0,115 0,115 0,115

0,0028 -
Yrnepoaa okeva Y3r 2438,06 0,00086 0,045 0,023
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Tabnuua 3.133 — Beibpockl «YcTaHoBKa nepepaboTkn OTXOA40B»

. MakcumanbHbIN .
HanmeHoBaHue | NogoBasi macca MuHUManbHbIN BLIBOOC CpeaHun
3arpsAisHsilower BbiObpocoB BbIGpoC P BbI6pocC
3arpsisHAIOLLErO
0 BewecTBa 3arpsA3HAIOLLEro 3arpsAsHAILEro BewecTea 3arpsisHAILWEero
6
BbiGpocoB BeLUecTBa, TOHH BellecTBa, r/c BLIBPOCOB, r/c BellecTBa, r/c
BaseLLeHHbIe 0,18 0,0057 0,0057 0,0057
BellecTea
Mbinb
HeopraHu4eckas
C cogepxaHuem
KPEMHUA MeHee 0,003 - 2,07 0,000095 0,066 0,033
20, 20 - 70, a
Takke Gonee 70
NPOLEHTOB
PtytTb u  ee
COSANHEHUS, 0,056 0,0018 0,0018 0,0018
Kpome
AN3TUNPTYTH

Tabnuua 3.134 — OTxoap! «YCTaHOBKa CKUraHNst OTXO40B»

McTouHuk Knacc | HaumeHoBaHue

HaumeHoBaHue Macca

obpasoBaHuA onacH criocoba Koa no ®KKO
orxopa o6pa3oBaHus

OTX040B ocTn yTUNU3aumm

30nbl 1 Wnaku

OT VHCUHepaTo-

pOB 1 yCTaHo- Mpouecc 5 YTunusauua 74798199204 160,0

BOK TEpPMUYEC- obesBpexvBaHus 0TX0A08B

Kon o6paboTkun

OTX0A0B

3.7.7 Pe3epByapHbIi napk

OcHOBHble NOTEPW YINEBOAOPOAOB Ha NPeAnpUSTUSX, CBA3AHHLIX C A0DbbIuen HedTH,
CKNaabIBalTCA U3 NOTEPL OT UCMapeHUs B peaepByapax. [loTepu OT ncnapeHns cocTaBnsaloT
3HAYUTENBHYIO YacTb KONMYECTBEHHbIX MOTepb. A Tak Kak nMpyM ucnapeHun B atmocdepy
BbIXOAAT Havbonee nerkMe yrneBofopoabl, TO MPOUCXOAAT U KayeCTBEHHbIE W3MEHEHUA
coctaBa yrnesogopoaos. OCHOBHbIMMA BuAaMM MoTepb OT WUCMApeEHUst B pesepByapax
ABNATCA «OoNbWMEY» N «Mmanble» AbIXaHuA.

«bonbwure AbIXxaHuss» MPOUCXOAAT MNpPU 3anofiHEHWM pe3epByapa 06e3BOXEHHON,
o6ecconeHHon n CcTabunmMsnpoBaHHOW HedTbIO UM HedTerasoBoASHON XWUAKOCTLIO, B
pesynbTaTe 4ero W3 rasoBoro NMPOCTPaHCTBa BbITECHAETCA B aTMocdepy naposo3gyluHas
cMmecb. B npouecce Gonblumx AbixaHUA O0ObEM NapOBO3AYLWHOW CMecn NpUbIM3UTENBHO
paBeH 06beMy 3aKkavyeHHOW B pe3epByap CMeCHU.

«Manble AbixaHWA» BO3HUKAIOT 3a CYET EXKECyTOuYHbIX konebaHun TemnepaTypbl U
GapoMeTpUYeckoro JaBfeHUsi HapyXHOro BO3dyxa, a, cnegopaTenbHo, U KonebaHus
AaBNEeHNs B rasoBOM MPOCTPaHCTBE pesepByapa. YMEHbLUEHNE NOTEPb OT MarbiX AbIXaHun

200



NTC 28-2017

[OCTUraeTcs COKpalleHMeM CyTOYHbIX konebaHuii Temnepatyp B rasoBOM MNpPOCTpPaHCTBe
nyTeM NpPYMEHeHUs NpefoxpaHnNTeNbHOW OKpackn pe3epByapoB B CBET/Ible TOHA.

MeToabl COKpaLLeHNst NoTepb Yr1eBoA0POA0B MOXHO pa3fennTb Ha NATb rpynm:

a) cokpauwieHne o6bemMa rasoBOro NpocTpaHCTBa. 3JTO AoCTUMraeTcss B
pe3sepByapax C MnaBavWuMy KpbillamMu (PUCYHOK 1) M MOHTOHaMu (pUCYHOK 2). TOHTOH
npeactaBnser cob6oii nonbli  guck. B Takux pesepByapax notepu OT uMCNapeHus
cokpawawTcs o 90%. B pesepByapax C MnaBawolleil Kpblleid MNoyTh MOSHOCTLIO
OTCYTCTBYET rasoBOe MPOCTPAHCTBO U, TakuM 06pa3om, npefoTBpallalTcsa noTtepu oT
60bLUNX U ManbIX AblIXaHWiA.

0) XpaHeHune nog, n3bbITOYHbIM faBNEeHNEM B pe3epByapax, pacCUMTaHHbIX Ha 3TO;

B) YMeHbLUEeHNEe amnauTyAbl KonebaHuii TemnepaTypbl ra3oBOro NpocTpaHcTBa
pe3sepByapa (TennoBas MW30MAUMS, OXNaXAEHWe BOLOV B feTHee BpeMss U NoA3eMHoe
XpaHeHue);

r ynasnvBaHue napos, YXOAALMX n3 pesepByapa. Hawnb6onbwee

pacnpocTpaHeHue nonyuuna rasoypaBHUTe IbHas cucTema (pucyHok  3.10),
npeAcTaBnsioLias CeTb ras’onpoBOAOB, COEAMHSIOWMUX Yepe3 OrHeBble MNpeAoXpaHuTenu
rasoBble NPOCTPAHCTBA pe3epByapoB Mexay coboii.

pe3epByapbl ra3oc6opHukn M3P-I-350

PucyHok 3.10 - a3oypaBHUTENbHAsA cucTema

Bbibpocbl B aTmoctepy

Pe3epByapHble Napku sABASIKOTCA KPYNHbIMU NCTOYHMKAMU BbIGPOCOB Yr1€BOL0POA0B B
aTMocdepHblii BO3ayX. BbIGPOCHI NPU XpaHEHUN YINeBOAOPOAHOIO Cbipbsi NMPOUCXOAAT U3-3a
ucrnapeHuss nerkux dpakuwii. flaxe npy KMCNOMb30BaHWU pe3epByapoB C MNaBatoLLeit
Kpblleid  GyayT  HabnoAatbCs  3HAYUTENbHbIE  KOHUEHTpauuu  YrneBogopoAoB B
atMocthepHoM Bo3ayxe. BblGpocbl yrneBoAOpofOB pe3epByapHOro napka COCTaBAsAT
npumepHo 40 % oOT o6wero o6bemMa BbIOGPOCOB YrNEeBOAOPOLOB B LeoM no
MECTOPOXAEHWIO.
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Tabnuua 3.135 — BeiGpockl «Pe3epByapbl xpaHeHUs HedpTu»

Q
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BeHson Hennothoctn | 4o _ 103 64 0,0033 0,024 0,014
o6opyaoBaHus
OumeTtunbexson
(keunon) (cmechb | HennotHocTh 015 — 32,57 0,001 0,008 00045
MeTa-, opTo- ” obopyaoBaHus
napan3omepoB)
MeraH Hennorrocru 0.12- 0,0038 439,38 2197
obopyaoBaHus 41480,035 ! ’ ’
MetunGeHson HennotHocTtu 0.3 -6513 0,002 0,016 0,009
(Tonyon) obopyaoBaHusi
Ceposogopon | SMMIOTHOCTM | 4 45 16 0,00048 0,13 0,065
obopyaoBaHusi
YrneBogopoab!
npegenbHble 269,32 200,34 200,34 200,34
C12-C-19
YrneBogopoabl
npepenbHblie
c1-C-5 HennotrocTm 3,32 0,18 74,28 37,23
obopypoBaHusa 18072,04
(nckntovasn
METaH)
YrneBogopoabl
npegenbHme | LerwoTHocT 36,77 0,25 823,42 411,835
C6-C10 obopyaoBaHus 7936,18

MotpebneHne aHeprum

Mpouecc He TpebyeT GonblUMX OGBLEMOB 3HEPreTUYECKMX pecypcoB. Tem He MeHee,
HeKOTOopble pe3epByapbl AOMKHbLI NOAOrPEBATLCA A1A COXPAHEHNSA TOBAPHbLIX XapaKTepucTmK
YrneBoA0pPOAHOMO Chipbs.

CTOUHbIE BOAbI

MpoTekawowme raHusl W KhnanaHbl pPe3epByapoB MOryT CTaTb WCTOYHWMKaMMU
3arpAsHeHna NMBHEBbIX CTOKOB. CocTaB 3TUX CTOKOB 3aBUCWUT OT TUNa npoaykunn, KoTopoe
XpaHWnocb B pesepByape. YPOBEHb 3arpsisHEHUsI TakMX CTOKOB YrnesBoAopoAaMn AOXOAUT
gos5r/n

O1xopbl
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Tabnuua 3.136 — OTxoabl «PesepByapHbI napky»
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McTouHmnKk Knacc | HaumeHoBaHue

HaunmeHoBaHue Macca

obpazoBaHus onacH crnocoba Koa no PKKO
oTxoaa obpazoBaHus

oTX040B ocTH yTunusauum

AccanbTocmon

onapadguHoBble

OTNOXEHUS Npu VTURMBALMS

3a4uncTKe PBC 3 4 29122001293 1217,9

OTX0J0B

HedTENPOMbICTT

OBOro

o6opynoBaHus
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Paspnen 4 OnpepeneHue HaunyJlux AOCTYNHbIX TEXHOSOMUM

4.1 Obwasa mMeTomonorusa OnpeaeneHus TeXHONnornn [o6bium HedTU B
kauectBe HOT

B Poccuinckon depepaumn Kputepum onpepeneHns TexHonorum B kadectee HAT
ycTaHoBneHsl ctatben 28.1 [61]. CornacHo ykasaHHoW cTtaTtbe ©3, NpUMEHEHNe HamnyyLwnx
AOCTYMHbIX TEXHOMOMMA HampaBneHO Ha KOMMJIEKCHOe npejoTBpalleHne u  (Mnw)
MWUHUMM3ALMIO HEraTMBHOIO BO3AEWCTBUA Ha OKpyXaroLwyto cpegy. CodeTaHnem Kputepres
LOCTWKEHUS LIEeNen oxpaHbl OKpyxaroLer cpeabl Ans onpeaenenuns HOT senstotcs:

a) HaMMEeHbLUUA YpOBEHb HEraTuMBHOrO BO3AENCTBUS Ha OKPYKAaMLWYH cpeay B
pacdeTe Ha eavHUUy BpemMeHn wunm obbem MPOM3BOAMMON MpOAyKuMn (ToBapa),
BbINOMHSeMON  paboTbl, OkasbiBaeMOW ycnyrm nwvbo  gpyrme  npeayCMOTPEHHble
MeXayHapoAHbIMM JoroBopamu Poccuiickon deaepaumm nokasatenu (kputepui 1);

©) skoHOMUYeckasn 3pdPEKTMBHOCTb €€ BHEAPEHMA U 3KCMyaTaummn (kputepum 2);

B) MPUMEHEHME PECYpPCO- N 3HeprocBeperarLmx MeTogoB (Kputepuia 3);

r) nepvog ee BHeApeHUs (kputepuii 4);

) NPOMBILLNEHHOE BHEAPEHWe JTOM TEexXHOMorMM Ha AByx n Gonee obbekrax,
0OKas3bIBAKOLLMX HEraTUBHOE BO3AEUCTBME Ha OKPYXAaKLWYHO cpeay (kputepun 5).

Ctatbs 28.1 ©3 Takke ycTraHaBnuBaeT crnegyroLlee:

a) nopsiaok onpegeneHus TexHomorum B kadectee HAT ycraHaBnusaetcs
MpaBuTenscTBoM Poccniickon ®epepaumu;

0) MeToaMYecKMe pPeKOMEHAauuM Mo  OMNPEefeneHud TEXHONOrMM B KavyecTBe
HaunyudLlen JOCTYNHOW TEXHONOrMKN paspabaTbiBatoTCs YNonHOMOYEeHHbIM MpaBUTeEnsECTBOM
Poccwitckon Pepepauum depnepantHbIM OpraHoM MCNONHUTENBHOW BNacTy.

B HacToswee Bpems noctaHoeneHnem [lMpasutensctea Poccuiickon Pepepauum ot
23 pekabpsa 2014 r. Ne 1458 yteepxaeHbl NpaBuna onpeseneHns TEXHONOMMU B KavecTBe
HaunnyyLwen LOCTYNHOW TEXHOMOMMK, a Takke pa3paboTky, akTyanuaaumm n onybnmkoBaHus
WHOPMAaLMOHHO-TEXHUYECKUX CNPaBOYHMKOB MO HaunyywmM AOCTYMHbIM TexXHonornsam [62]
(nanee - [llpaBuna). YkasaHHble [lpaBuna ycTaHaBNMBaKT MOPSAOK OnNpeAeneHus
TexHonornm B kayectee HAT, B TOM 4ucne onpepeneHns TEXHOMOrMYecKUX MpoLeccos,
060opyLoBaHMS, TEXHUYECKMX CNocoBoB, METOL0B ANSt KOHKPETHONM 06nacT NpUMEHEHMS.

B MpaBunax yTo4yHeHa OpMYyNMPOBKa BbiLEHa3BaHHbIX KPUTEPUEB, Ha OCHOBaHWA
KOTOPbIX TEXHOMornmyeckue npoueccl, 06OpyAOBaHNE, TeXHWYeckne cnocobbl U METOAbI
oueHmBatoTcs B kavectse HAT:

a) HaMMeHbLUUA YpOBEHb HEraTMBHOrO BO3AENCTBUSI Ha OKPYKAaKLWYyH cpedy B
pacdeTe Ha eauvHUUy BpemMeHn wunn obbem MpOoM3BOAMMON MpoayKuun (ToBapa),
BbIMOMHAEMOM paboThl, OKasbiBaeMOW ycnyrn nubo COOTBETCTBME APYrMM MokasaTensiM
BO3JENCTBMS Ha OKPYXaoLyo cpeny, NpefyCMOTPEHHbIM MEXAyHapoaHBIMW [OroBOpamm
Poccuiickorn degepaupmm (kputepuia 1);

©) aKoHoMUYeckasn adPEKTMBHOCTE BHEAPEHWSA U SKCNyaTaumm (Kputepui 2);

B) NPYMEHEHWNE pecypco- u aHeprocOeperaroLLmx METOA0B (KpuTepui 3);

r) nepvog BHegpenus (kputepui 4);
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L) TMPOMBIWNEHHOE BHEAPEHME TEeXHONMOorMyeckux npoueccoB, 0oGopynoBaHuS,
TeXHWYeckux crnocoboB, MeETOAOB Ha AByX W Gonee obbekTax B Poccurickon depepauyum,
OKasblBatoLLMX HEraTUBHOE BO3LENCTBUE Ha OKpYXatoLLyto cpeay (kputepui 5).

MpaBuna Takke yCTaHaBMVBAKOT, 4YTO OnpeAenieHne TeXHONOrMYecKUx MpoLeccos,
oBopyaoBaHns, TEXHUYECKUX CMOcobOB, METOAOB (Aanee — TexHonoruu) B kadectee HAT
NpOBOAUTCS B COOTBETCTBMM C METOAUYECKMMM PEKOMEHAALMAMM MO  OnpeaeneHuo
TexHonorum B kadectee HAT, koTopas, kak ykasaHo B ctatbe 28.1, paspabarbiBaeTtcs
ynonHoMo4eHHbIM [paBuTtensctBom Poccuickon depepaummn  deaepanbHbiM - OpraHom
WCMONMHUTENBHOM BnacTu. B HacToswwee BpeMa npukaszom MuHUCTepcTBa NPOMBILLNEHHOCTU
n Toproenn Poccuiickon depepaummn (MuHnpomTtopr Poccuu) ot 31 mapta 2015 r. Ne 665
yTBepXAeHbl (paspaboTaHHble B COOTBETCTBUM C YKasaHHbIMW Bbile HOPMaTUBHbLIMK
npaeoBbiMW akTamn) MeToguyeckue pekoMeHaauuMu Mo OnpefeneHuto TexHonorn B
KayecTBe Haunydlwen JocTynHow TexHonorun [63] (nanee — PekomeHpauuwn). nasHOM
uensto PekomeHpauui aBnsieTca  opMupoBaHWEe HaydHO-meTopudeckon ©Gasbl  And
TexHunyeckux pabounx rpynn (TPI) no texHonornm B kayectse HAT Ha ocHOBaHUM AaHHbIX,
NonyYeHHbIX OT NMPOMBILLNEHHOCTA 1 APYIUX NHPOPMUPOBaHHBLIX CTOPOH. B PekomeHaaLmax
YyCTaHOBEHa COBOKYMHOCTb KpUTEPUEB OTHECEHUS TexHornorm k HAT, paccmoTpeHbl obLue
METOLONOrMYeckme Noaxoabl k onpeaenerHuio HAT, nopsaok otHeceHna TexHonorum k HAT n
NPUHUMNbI B3anmogencteuns yneHos TPT.

OToenbHble  MeToAMYECKME  acnekTbl OMpeAeneHusl  HaunyulumMx  JOCTYMHbIX
TEXHOSMOMN, B TOM YMCre TEXHOMorum obe3BpexmBaHUS OTXOAOB TEPMUYECKMM Crocobom
(cxkuraHus OTXOAOB), COAepXaTcs B paae Apyrux AOoKymeHToB [64, 65, 66, 67, 68, 69], B
KOTOpbIX OTMEYEHO, YTO MpW onpeaeneHun TexHonorun B kadectee HAT uenecoobpasHo
yuMTbiBaTb COOTBETCTBME €€ HOBEWWMM paspaboTkam B AaHHOW cdepe MNpUMEHEHUS,
3KOHOMUYECKYIO U MPaKTUYECKY0 MPUEMIIEMOCTb TEXHONOrMMN Ansi 06bekTa X03aNCTBEHHON
LEATENBHOCTW; OMPaBAAHHOCTb MPUMEHEHUST TEXHOMOTMM C TOYKM 3PEHUs MUHMMMU3ALMN
TEXHOreHHOro BO3ENCTBMSA Ha OKPYKatoLLYIO cpeay.

B obwem cnyyae npu oTHeceHun TexHonorvum k HOT cobniopaetcs cnepyrowias
nocnegoBaTenbHOCTb 4EUCTBUN:

a) nepBoHa4anbHO LenecoobpasHO BbIAENWUTb TEXHONOMKW, HanpaeneHHble Ha
pelleHne paHee BbIAEMNEHHbIX  3SKOMOrMYeckux npobrnem (C y4eTOM  MapKepHbIX
3arpssHALLMX BELLECTB, OTXOA0B 06e3BpexvBaHus, BbIOPOCOB, COPOCOB U WHbLIX BUOOB
HeraT1BHOrO BO3AEVCTBUS, a Takke NoTpebnsemMbIx pecypcoB U MaTepuanos).

©) ANns BblAENEHHBIX TEXHOMOMM NPOBOAUTCS OLEHKa BO3AEWUCTBUA HAa pasnuudHble
KOMMOHEHTbI OKPYXaroLlen cpefbl M YPOBHEA MNOTPEeBneHus pasnnyHbIX PeCypcoB W
mMaTepuanos.

B) OUeHKa, npu Hanuuum Heobxoammown uWHMOpMauuW, 3atpar Ha BHeapeHue
TEXHOMOTMA N copepxaHne o0BopyaoBaHWA, BO3MOXHbIE NbroTbl U NMpeuMyLLecTBa nocne
BHEAPEHWNS TEXHOMNOMNIA, MEPNOS BHEAPEHUS.

r) No pesynbTatam OLEHKM U3 BbIAENEHHbIX TEXHONOMMA Ao6blun Hed T BbiOMpatoTcs
TEXHOMNOrNM:

1) obecneumBaroime NPeaoTBPALLEHNE UMM CHMKEHWE BO3AENCTBUS Ha pasnuyHbie
KOMMOHEHTbI  OKpYXatoLlen cpepbl (and BbIOPOCOB — MO  KaXAoMy W3  OCHOBHbIX
3arpsasHALLMX BELLECTB, ANsi 0TX040B 006e3BpeXmMBaHNS — MO KaK4OMy U3 OCHOBHbLIX BUAOB
OTXOLO0B, OnpeAeneHHbIX paHee) unm noTpebneHns pecypcos;
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2) BHEpEHME KOTOPbIX He MNpUBEAET K CyLECTBEHHOMY YBenMYeHUo ob6bemoB
BbIOPOCOB  ApYrMX 3arpsisHSIOLMX BelecTB, cOpoCOB 3arpsi3HEHHbIX CTOYHbIX BOA,
ob6pasoBaHNg 0TX0A0B 06e3BpexmBaHKs, NOTPebneHns PecypcoB, NHbIX BUAOB HEraTMBHOIO
BO3AEVCTBUS Ha OKPYXKaIOLLLYHO Cpefy U YBEMUUYEHUHO pyUcKa ANS 340pO0BbA HACENeHUs Bbille
NPUEMNEMOro UM AOMYCTUMOrO YPOBHS;

3) BHefpeHWe KOTOPbIX HE MPUBEAET K YpEe3MepHbIM MaTepuanbHO-PUHAHCOBbLIM
3aTparam (C y4eTOM BO3MOXHbIX JIbrOT U MPEUMYLLIECTB NMPU BHEAPEHUN);

4) nvetoLLme NpUeMneMbIe CPOKN BHEPEHUS;

Z)  YCTaHOBMEHMEe  TEXHONMOrMW,  MMELWMX  MOSIOKUTENBbHOE  3aKIodeHue
roCyapCTBEHHOW 3KOMOrMYECKOM 3KCMEPTU3bl Ha MPOEKTbl TEXHUYECKOW AOKYMEHTaLMn Ha
HOBblE TEXHWKY, TEXHOJOMMIO, UCMONMb30BaHME KOTOPbIX MOXET OKasaTb BO3JeNCTBUE Ha

OKPYXXatoLLyto Cpeay.

4.2 MeToabl, NO3BOMAIOWME MOWAroBO PacCMOTPETb HECKOSIbKO TEXHONIOrmm
M BbIOpaTb HAUNYULW YO JOCTYMNHYIO TEXHOJOTUIO

Ha npaktuke, cormacHo PekomeHpaumsam, oLeHKa TEXHOMOrMM Ha MX COOTBETCTBUE
YyCTaHOBMEHHLIM HOPMaTUBHBLIMW MPaBOBLIMU aKTamn KPUTEPUSIM OMpefeneHns B kauyecTse
HAOT ocywlecTBnsieTca B Crneaylowen o4epegHoCTH, BKYaowWwen 5 nocnegosaTenbHbIX
waroB. 3aknountenbHbIM (6-M) Warom siBnsieTca npuHsaTMe uneHamum TP pelwwerns o6
OTHeceHun TexHonorum k HAT, KoTopoe OCyLLeCTBNAETCS B COOTBETCTBUM C YCTAHOBEHHBIM
Pekomengaumsimm nopsiake (Tabnvua 4.1).

Tabnuua 4.1 — O4yepefHOCTb PacCMOTPEHUSI KPUTEPUEB, YUYUTbIBAEMbIX MPU OTHECEHUM
TexHonormm gobuium Hedptm kK HOT
OuepeaHocTb (wwiar)
paccMoTpeHus
(anropuTtm oueHkKK)
TexHonoruu

OCHOBHbIEe aencTBus

PaccmoTtpeHune KpuTepus 5. [MpombiwneHHoe BHeApeHune
TEXHOMNMOrMYECKMX MpOoLEeccoB, 0OOPYLOBaHUS, TEXHUYECKUX Cnocobos,
MeTonoB Ha 2-x n Oonee obbektax B Poccunckon Pepepauyun,
OKa3bIBaOLLUX HEraTUBHOE BO3AEUCTBME Ha OKPY>KAIOLLYIO Cpeay

PaccmoTpeHue kputepms 1. HaumeHbLUMIA ypOBEHb HEraTUBHOMO
BO3ECTBUSI Ha OKPY)KaloLLylo Cpeay B pacyeTe Ha eauHuULy BpemeHu
nn o6bem NPON3BOLUMON NPOAYKLMM (TOBapa), BbIMONHAEMON paboThl,
2 oka3blBaeMoll  ycnyr nubo  COOTBETCTBME  APYIMM  MoKasaTensam
BO3aECTBUS Ha OKpYXKatoLLyto cpeay, npesycMoTPEHHbIM
MeXXayHapoaHbIMK goroBopamun Poccuinckon Geaepaynn

PaccmotpeHvne  kputepus 2. OkoHommdeckas — 3adhPeKkTMBHOCTb
BHEAPEHNS U 3KCTnyaTauum

PaccmoTtpeHune kputepus 4. Nepuos BHeAPEHUS

PaccmoTtpeHune Kputepus 3. MpymeHeHue pecypco- "
lBHeprocbeperaoLmnx METOA0B

MpuHaTue yneHamm TPIC pewerns 06 oTHeceHun TexHonorum k HOT

] O || W
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lllae 1. Paccmompenue kpumepusi 5 «[IpoMbiuinieHHOe @HedpeHue
mexHoJsio2u4ecKux npoyeccos, o6opydoeaHusi, mexHu4yecKkux cnocoboe, Memodoe Ha
2 u 6osiee obwbexkmax e Pocculickol ®dedepayuu, OKa3bI8aOWUX He2aMUEHOe
eo3delicmeue Ha OKpyXalowyio cpedy»

PaccmoTpeHne aaHHOro Kputepusi OCyLLECTBNSAETCA B ABa 3Tana:

a) Oman 1. TonyyeHue obwen wHhopMaLMnM O NPUMEHSIEMbIX Ha npakTuke
TexHonornsax Hedteaobdbiuu;

6) Oman 2. Beibop TexHonorun HedTeaobblum, BHEAPEHHbIX Ha ABYX wunn Gonee
npeanpusaTusix B Poccuiickon depepaymm.

Ha arane 1 (atan cbopa u 06paboTkv AaHHbIX) NpoBoAUTCHA cOop U aHanus obLymx
CBEEHU O NPUMEHSIEMbIX Ha NMPAaKTUKE TEXHONOrUsAX HedpTeaobbIun.

OCHOBHbIM WCTOYHMKOM WHMOPMaUMM O MPUMEHSIEMbIX HA MPAaKTUKE TEXHOIOrmsx
HedTenobbluM SABNSIOTCS  CBeAEHUsl, MONyYeHHble B pe3ynbTare aHKeTUPOBaHMS
NpeanpuATUA, KOTOPOE OCYLLIEECTBISIETCS Ha OCHOBE CreLMaribHOW aHKeTbI.

AHkeTa Ans NpeanpusiTUsl, Ha KOTOPOM MPUMEHSIKOTCH TeXHonoruM HedTeaobbiuu, B
obsa3aTensHOM Mopsiake BKMOYaeT criefytolme pasgenbl (BOnpockl, Ha KOTOPble AOIKHbI
OblITb NMONy4YeHbl OTBETbI):

a) MHpopMaLmsa O NpeanpuUATUK;

0) CBeAeHUss O COCTaBe TMPOW3BOACTBA C YKa3aHWEM  MCIOJSIb3yeMOro
TEeXHOMNorMyeckoro npouecca W obopyaoBaHUs,  BKIOYAaA MeEpeYeHb  OCHOBHBIX
TEXHOOMMYECKMX Y3M0B, CPOK 3KCNyaTaLum, MOLLIHOCTb OCHOBHOrO 060pyA0BaHus;

B) aTanbl TEXHOMOMMYECKOro npouecca (HakonneHne W npegBapuTensHas
NnoaroToBka 06e3BpexnBacMbIX OTXOAO0B, TepMuYyeckoe obesBpexusaque,
TENnoWCronNbL30BaHMe, nonyYeHne u obpaljeHne ¢ NoboYHbIMU  NPOAYKTaMK, OYUCTKa
rasoBbIX BbIBpocoB, obpalleHne ¢ oGpasyomMMNCA OTXOAAMMU) U BCE BO3MOXHbBIE MCTOYHUKA
3MUCCUM (C yKasaHneMm Cpeabl, B KOTOPYH MPOUCXOANT SMUCCUS);

r) onucaHue npPOM3BOLCTBEHHOrO MpoOLUECcCa W OCHOBHBIX 3TarnoB NPOW3BOACTEA,
BKJIHO4As OMMCAHWE OCHOBHbIX €r0 CTaAWi; TEXHOMOMU OUUCTKWU ra3oobpasHbiX BbIGPOCOB,
KOTOpble rpynnMpYIOTCA MO BELLecTBaM; YTUNM3aums OCTaTOYHbIX MPOAYKTOB; KOHTPOSb 3a
BbIOpOCamMK; KOHTPOMb M OYMCTKA CTOYHBbIX BOA, B TOM 4uCne B pesynbTaTe ApeHaxa
nnowaaok; yrmnmsauma n obpadotka otxogoB. OTnenbHbIE TEXHOMOMUMU ONUCHIBAOTCA MO
crnefyowmm napaMeTpam:

1) TexHWYeckas XapaKTepucTMka WU TEXHONOrmyeckne napameTpbl UCMNONbL3yeMoro
obopyaoBaHns (OCHOBHOrO M MPUPOAOOXPAHHOr0) C yKasaHuem npoussoautens (oupmbl,
CTpaHbl);

2) cBefieHust 0 MaTepuansHom 6anaHce;

3) cBeneHns 06 yaenbHbIX 3MUCCUAX BPELHbIX BELECTB (COpock!, BeIBPOCHI, OTXOAbI),
BKItOYasi AaHHble O COBMAEHMM HOPMAaTUBOB KauyecTBa aTMochepHOro Bo3fgyxa nocne
paccenBaHus BbIOPOCOE;

4) ceefeHnsa 06 onacHbIX U BPeAHbIX pakTopax Npon3BOACTBE,

5) cBefeHUs1 0 NoXapo-, B3PbIBOOMACHOCTU TEXHONOMMYECKMX CPef (B COOTBETCTBUN C
[70D);

6) cBeAeHMA O BbINOMHEHHbLIX TEXHOMOMMYECKUX, TEXHUYECKUX WM OPraHn3aLmOHHbIX
MepOonpUATUSIX;

7) cBefeHnNs o pas3paboTumke TeXHONOrMmM 1 0GopyLoBaHUS.
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AHKeTa  3anonHseTcss  NPeanpuATUAMW U OpraHusaumsMK,  BHEAPUBLUMMUA
TexHomornyeckme  npoueccbl, 0obopyaoBaHMe,  TeXHWYeckue  cnocobbl,  MeToAbl
HedTenobblun. [Ina uenen onpegeneHnsa nepcnekTueHbix HAT aHkeTa 3anonHseTcs Takke v
npeanpusATUSMA  (OpraHmsaumsimu), OCYWECTBNAOWMMN  HAYYHO-UCCNeaoBaTenbCckue U
ONbITHO-KOHCTPYKTOPCKNE paboTbl MM ONbITHO-NPOMBILLNIEHHOE BHEAPEHUE TEXHOMOTUA B
AaHHon cdepe. Heobxoammo yuutbiBaTe, 4To kK HAT, NOMMMO TEXHOMOrMYecknx nNpoLeccos
HenocpeacTBeHHO HedTeaobblum, MoryT ObiTb OTHECEHBI TakMe CTaguM TEXHONOMMYECKOro
npouecca, kak O4YMCTKa OTXOASILLUMX ras3oB, OYMCTKA CTOYHbIX BOA, MeToAbl obpaiieHus ¢
oTxofamu, oOpasyloluMnca B pesynbTate 00e3BpeXUBaHUA OTXOA40B TEPMUYECKUM
cnocoboM, MeToAbl yTUNM3aLUn NnoryYyaemMbix BTOPUYHBIX SHEPropecypCcoB.

B «kauyectBe  AOMOMHUTENbHBIX  UCTOYHMKOB  MHGOPMauUMM  UCMONb3YHTCA
MexayHapogHble cnpasouHvkn HIAT, cratuctnyeckue cOOpHWKW, pesynbTaTtbl HayuvHO-
uccreaoBaTenbCkux U AUCCEPTALMOHHBIX paboT, MHbIE UCTOYHWUKK, a Takke MHopMauus,
nony4yeHHas B Xofie KOHCymnbTaLWi C 3KCNepTaMu B COOTBETCTBYIOLLEN obnacTu.

Ha stane 2 ocywecrtenseTcs Bbibop TexHonormn HedTeaobblun, BHEAPEHHbIX Ha 2 1
Bonee npeanpusATUsax B Poccun, KOTOpbIA OCYLLIECTBRSIETCA B COOTBETCTBUM C anrOPUTMOM,
npusegeHHsIM B MeToguyecknx pekomeHgaumsax (CM. pucyHok 4.1).

O6paboTtka uHdopmaummn ans Bbibopa TexHONOrMA HedTen00bIuN, BHEAPEHHDBIX Ha 2
n 6onee npeanpusTusx B Poccuckon degepauym, BKIOYAET:

a) rPYNMUPOBKY (Knaccndmkaumio) NCnonb3yeMbIiX U NEepCnekTUBHBIX TEXHOMOrn
HedTenobbIun no Tvnam;

6) rpynnmMpoBKY TEXHOMOMMYECKUX MpoLeccoB, O6OpPyAOBaHUA, TEXHUYECKUX
cnoco6oB, METOLOB, MPUEMOB M CPEACTB MO CTaguaMm, Ha KOTOPbIX OHW MPUMEHSIOTCS,

B) YYET OrpaHVYeHUn No MPUMEHUMOCTU KakKUX-NMBO TEXHOMOMWI, CBSA3aHHBLIX C
TeppuTopUarnbHbIMA (PErMoHanbHLIMMU) YCNOBUAMW, B TOM YMUCNE KMUMatUYECKUMU, Npuv
HanMuMn CyLECTBEHHbIX PasnMYMin B MPUMEHAEMbIX TEXHOMOTUSAX B 3aBUCUMOCTU OT
TeppuTopuanbHbIX (PEernoHanbHbIX), B TOM 4YUCRE KNMMAaTUYECKUX YCROBUW, TEXHONOrnn
cnepyeT CrpyrnnupoBaTh B 3aBUCUMOCTU OT YCIOBUW, B KOTOPbLIX OHU NPUMEHSIIOTCS; B TAKOM
cnyvae HOT onpepenstotca kak ans obnactu npyuMerHenua HAT B LenoM, Tak n ans Kaxapon
rPYNMMPOBKM TEXHOMOMIA B OTAEMNBHOCTH;

r) OLIEHKY BO3JEWCTBUA HA OKPYXaloLlylo cpefy W noTpebneHus pecypcoB Ha
BCEX CTaguax MPOU3BOACTBA, BKMOYasi OnpejeneHue CTagui  NpOU3BOACTEA,
XapakTepuayoLmnxcs HaubonblWnMM BO3AEUCTBMEM Ha OKpyXawLyo cpedy (Mo Buaam
BO3JENCTBMS, MO BMAaM 3arpAsSHAOWMX BELLECTB WM KraccaM OnacHOCTU OTX0A0B) WU
notpebneHnem pecypcos (Mo BUaaM pecypcoB — BOAA, 3HEPTUSA, peareHTbl U T. 4.).
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Cbop ceepeHunin ab otpacam

06pabotra o6wmx ceegeHmin o6
oTpacnu:

* KOAMHECTBO NPOMBILINECHHBIX
06beKToB, UX pasmMepsbl,
TEPPUTOPHE/TbHOE PaciipeaecieHne

WT.A4.;

. AKOHOMMYECRWE NOKAa3daTenwv;

*  CTPYKTYPa OTPacAM; ¢ cbipbe
*  OCHOBHBIE 3KONOTHYECKUE °
nNpoGaembl 1 T.4. .

O6pabota cesegenmnii o
IPUMEHAEMDBIX TIPOLLECCAX M
TexHoncMAx {17 OTPAC/M B LLENOM,
apy HeoBXOoAMMOCTH- ANA .
POM3BOLACTRA KAM0ro auaa
OCHOGBHONW NPCAYKUMN), BKAOYARA
CFainv U AaHHLIe:

BCNOMOTATEMBHDIE MaTepranbl
NOAFCTOBKA Chipbs

*  nepepaboTka MaTepuanos

¢ [POMIBOACTAN NPOAYKLWN

»  o6pafioTka NpOAYRUUM

*  xpameHue

*  UCNOALI0BaHME NOGOUHOM
NPOAYKUMH

O6patioTka cBeAEHUNA O
TEKYULEM BOIHEWCTBUNA U
noTpebneHHn:

Ne KAMAOMY M3 BUAOE IMUCCUIA
{ c pa3Suekoii Ha kaouessie 3B,
BUAE OTXOL08) U MHBIX BUAOB
BozgedcTemMA{Wwym, 3anax)
ONpeAeAATCA CTaAUN M MCTOUHUKK
o5pa30BaHMA 417 OTPACAK B LEAOM
¥ 1A NTPOM3ECACTEA KAMAOIO K3
OCHOBHB!X BHA0B NPOAYRUAN;

* N0 K&HRAOMY Vi3 BWA0B
noTpebAeHna pecypcos
ONpPeAEARINTCA CTaANN, H3 KOTOPLIK
NpoucXoayT notpebaeHue

\

Beifiop TexHosrorui (418 OTPac/n 8 LIESIOM,
nps HeoHXxoAMMOCT —a18 NPOM3BOACTEA U3
OCHOBHBIX BUA0D NPOAYKUMM ) HA OCHOBE
SbifBAEHHBIX paHee

IHONOTUHECHWX NPOBNeM U3 BCEX TEXHONOTWHA
BLIOUPAKITCA Te, KOTOPbLIe:

¢ oBecnednBanT CHUKEHHE HAK
ORACTEDALLEHME SMUCCHA 1 MM HECKONBRNX
KAHUEBDLIX 3arPA3HUTENRIA (3B, 3arpA3HeHHbIE
CTOUHBIE BOABI, OTXCLEI), UAr

. ODECTIEUHBAIOT CHUMREHHE WK
npefoTspallieHWe APYTMX XapavTepHelX gnqa
CTpac/Au BUAOE 8030eMCTBUA Ha OC {wwiym, 3anax),
Wnu

« ofecneuynsaicT cHUKEHWe noTpeBneHna
pPEeCypcoR (3Heprusa, colpbe, BoAa)

Onpeaenenye 408 6bIGPaHHLIX TEXHOAOTHA
flAP3IMETPOB, NPU KOTOPLIX YA3ETCA A0CTUYL
BbICOKOW IKONOTUYECHON IPDEKTUBHOCTH:

* no6oyHoe BO3EeHCTBUE HA PA3NMUHBIE
KomnoHeHts OC;

*  TEXHHUHECKMUE XaPaKTepPUCTUKK;

* IPUMEHUMOCTS;

¢ 33Tpatsl HA BHEAPEHWE;

*  OCHOBHBIE NPHYHHLI, 00yCasMBaoWME
HeoBXOAUMOCT BHEAPRHKA

.

M3 BbIGpaHHbIX TEXHONOTWI BhIAGNFIOTCR TE, KOTOPbIE MOTYT CHATATLCA HAT An18 AaHHO oTpacnu 8 uenom
{wnm ans NPOVU3BOACTBA OCHOBHBIX 8UA0SB NPOLYHUMM)

PucyHok 4.1 — AnropuTtm BbiGopa TexHonormn Hedpteao0bb1um B kadectee HAT
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Llaz 2. PaccmompeHue kpumepusi 1 «HaumeHbwull ypoeeHb He2amueHO20
eozdelicmeusi Ha oKpyXarouwyto cpedy e pacyeme Ha eQUHUUY epeMeHU unu obbeMm
npouszeodumolii npodykyuu (moeapa), ebinosHsiemoli pabomsl, okazbigaeMoli yciyau
nu6o coomeemcmeue Opyaum nokasamensim eozdelicmeusi Ha OKpy»xarowyro cpedy,
npedycmMompeHHbIM MeXOYHapoOHbIMu do2oeopamu Pocculickoli @edepayuu»

[JaHHbIN KPUTEPUIA paccMaTpPUBaETCS B ABYX OCHOBHbIX acnekTax:

a) oMacHOCTb MCMosb3yeMbiX U (Mnn) o6pasyroLMXCs B TEXHOSIOMMHECKMX MpoLieccax
BELLEeCTB ANsi aTMOCdeEpbl, NOYBbI, BOAHBIX CUCTEM, YENOBEKA, APYTUX XKMBbIX OPraHM3MOB U
3KOCUCTEM B LIENOM,;

©) xapaKkTep HeraTtuBHOrO BO3AEWCTBUS U yAenbHble (Ha efuHWLy o00e3BpeXeHHbIX
OTXO[0B) 3HAYEHMS1 IMUCCUIA BpeLHbIX BELLECTB (B COCTaBe BbIOPOCOB/COPOCOB/OTXOAOB).

B nepeom crnyyae ycTaHaBnMBAalOTCA BCE BWAbI 3MUCCMM BPEAHbIX BeLECTB (B
cocTaBe BbIOPOCOB/COPOCOB/OTX0A0B) M MX OObeMbl (Macca). pu OueHke onacHOCTU
ucronb3yembix M (Mnv) obpasyrolnxca B XOA4E TEXHOMOrMYECKMX MPOLECCOB BpenHbIX
BELLECTB YCTaHaBNMBAaIOTCA TaK HasblBaeMble MapKepHble 3arpsisHsiomMe BeLlecTBa,
Bblgensomecs B armocdepy, mnocTynawwme B BOAHble OObLEKTbl, B NPOMEXYTOYHbIE
NpoaykTbl U TBepAble 0TxXoAbl. Mo cTeneHn BO3AEUCTBUSI Ha OpraHW3m BpeaHble BellecTBa
MOAPa3fenstoTCa Ha YeTbipe Knacca onacHoCTM: 1- — BellecTBa YpesBblMalHO OnacHbIE;
2-N — BellecTBa BbICOKOOMACHbIE; 3-M — BeLlecTBa YMEPEHHO OnacHble; 4-n — BewecTsa
manoonacHble [12]. Ocofoe BHMMaHWe crneayeT obpaTuTb Ha AaHHble O cobnoaeHuu
HOpPMAaTUBOB KayecTBa aTMoCthepHOro BO3ayxa rocrne paccewBaHua BbiGpocoB, 0ocoGeHHO
BELECTB 1-ro M 2-r0 KaccoB OMacHOCTW, a@ TaKkKe Ha COCTaB OTXOAO0B 06e3BpexvBaHvA
(ocTaToyHbIX MPOAYKTOB nepepaboTkm OTX0A0B), 0OPa3yHLUMXCA B XOAE TEXHOMOMMYECKMX
MPOLIECCOB, M Ha cocTaB BbIOpoCcoB B atMocdepy.

Mpn oueHke BbLIOPOCOB B arMocgepy HeobXoAMMO yuuTbiBaTb chnepyloLlme
napameTpsbl:

a) xapakTep NocrneacTBUA BO3AENCTBUS — AONTOCPOYHbIE HEOBpaTUMble BO3LENCTBUA
peKOMEHAYETCSl paccMaTpuBaTh kak HaHocsiue GonbluniA Bpen OKpyXatolwen cpege, Yem
obpaTmmble KpaTKOCPOYHbIE NOCNEACTBUS,

6) sarpAsHSAOWME BELWECTBA, XapakKTepuaylolmecs BbICOKON  CTOWKOCTHIO,
BuoakkyMynaumen, TOKCUYECKUMW W KaHLEpOoreHHbiMu addektamn, pekomMeHayeTca
paccMmartpuBaTth Kak NMpUOPUTETHBIE B CBS3WM C BO3MOXHOCTLIO UX MEPEeHoca Ha AanbHue
pPaccTosiHMS (B TOM YACNE TPaHCTPaHUYHbLIM NEPEHOCOM).

Xapakrep HeratvBHOIO BO3AEWCTBUS U yAenbHblEe 3HAYEHUS 3MUCCUMIN (B COCTaBe
BbIGpOoCcoB/COPOCOB/OTXOAOB) OLIEHNBAIOTCS HA OCHOBaHWUM CriefyoLLMX NokasaTeneun:

a) ANnA BbIGPOCOB 3arpsA3HALLMX BELLECTB B aTMOCKHEPHbLIN BO3AYX:

1) xapakTep1cTuka NCTOYHKOB BbIBPOCOB 3arpAa3HAOLLMX BELLECTB B aTMOcdepy;

2) nepeyeHb 3arpsI3HAIOLLUX BELLECTB, COAEPKALLMXCA B BbiBpocax B aTMochepy;

3) 06bem u (unn) Macca BeIBPOCOB 3arpsA3HAIOLLMX BELLIECTB 0 OYUCTKM B pacyeTe Ha
TOHHy J,06bIBaeMOro chipbs (06e3BpeeHHbIX OTXOA0B);

4) HaNM4Me OYNCTHBIX COOPYKEHWUN;

5) MeETOZL OUUCTKU, MOBTOPHOrO NCMNONb30BaHUS,

6) 06eM 1 (Mnn) macca BbIGPOCOB 3arpA3HAIOLLMX BELLIECTB NOCHe O4YUCTKUN B pacqeTe
Ha TOHHY A06bIBAaEMOrO CbIpbS;
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7) Hopmauus o cobnrofeHun ycTaHoBNEHHbIX HopmaTtueos MB;

©) Ans c6pOCOB 3arpsA3HSAIOLLNX BELLECTB:

1) xapakTepucTuka NCTOYHNKOB COPOCOB 3arpAsHAIOLWLMX BELLECTB,

2) HanpaeneHve copocoB (B BOAHbIM OOBLEKT, B CUCTEMBI KaHaNM3aumm n 1. 4.);

3) nepeveHb 3arpssHALMX BELLECTB, cogepxalmxcs B copocax;

4) o6bvem 1 (Mnn) macca c6poOCcOB 3arpsA3HSAIOWMX BEWECTB A0 OYNCTKM B pacyeTe Ha
TOHHY A06bIBaEMOro coipbs (06e3BpEXEHHBIX OTXOAOB);

5) HanM4Me OUYNCTHBIX COOPY>KEHWN;

6) MeTo OYNCTKU, MOBTOPHOrO UCNONb30BaHUS,

7) o6bem u (unn) macca cOpocoB 3arpA3HSAIOLLMX BELLECTB MOCMe OYNCTKM B pacyeTe
Ha TOHHY A06BIBaEMOTO ChIPbS;

B) ANS 0Tx040B 06e3BpeXmBaHUs (OCTaTO4HbIX NPOAYKTOB) M OTXOA0B NOTPebnenHms:

1) NCTOYHUKM 0Opa3oBaHus;

2) nepeyeHb 06pasyloLLMXCst OTXOA0B MO Knaccam OnacHoCTY;

3) o6bembl oBpasoBaHusAs OTX0A0B (AOCONIOTHBIE W YAENbHbIE) U UCTOYHUKM UX
obpasoBaHus,;

4) nepeyeHb pasmeLlaeMbIX OTXOA0B MO Kraccam onacHoCTY;

5) o6bemMbl pa3melLieHUs 0TXo0B (abcontoTHbIE U yAernbHbIE),

6) nepeveHb obe3BpexuBaeMblx, nepepabarbiBaeMbiXx U MOBTOPHO WCMONb3yeMbIX
OTXOAOB;

7) o6bembl 0be3BpexuBaHus, nepepaboTkn 1 NMOBTOPHOIO UCMONbL30BaHUSI OTXOA0B
(abcontoTHbIE U YAErbHbBIE);

r) ans npounx chakTopos BO3gencTBus (Wym, BuOpauus, SNEKTPOMAarHWTHbIE W
TENnoBbIE BO3LENCTBUSA):

1) nepeyeHs hakTopos;

2) UICTOYHMKN BO3LENCTBUIS;

3) ypoBeHb 3arpsisHEHWA OKPYXaloLen cpeabl A0 CHWKEHUA B PacvyeTe Ha TOHHY
NPOAYKUMWN (MM NOCTOSIHHBIN YPOBEHB);

4) MeTo[, CHKEHUS YPOBHS BO3AENCTBUS;

5) ypoBEHb 3arpAsHEHMS OKPYXaroLen Cpeabl MOCMNE CHWKEHNA B PacyeTe Ha TOHHY
NPOAYKUMK (800LIBAEMOrO ChIPbS).

BoamoxHoe (BepoATHOE) U3MEHEHWE (CHWKEHWME) PUCKOB HEraTMBHOTO BO3LENCTBUSA
aMuccuii (B coctaBe BbIOGPOCOB/COPOCOB/OTXOL0B) MOCre BHEAPEHWS LaHHOW TEXHOMorn
PEKOMEHAYETCA CYUTATL AONONHUTENBbHBIM KPUTEPUEM OTHECEHUS TexHonorm k HOT.

PekomMeHAYEeTCS W3 aHanuMsa MWCKMoYUTb BCE BWAbl BO3LEACTBMS, KOTOpble He
OKa3blBalOT CYLUECTBEHHOIO BUSIHAS Ha OKOHYaTeNbHbIA peaynbTaT Mpu onpeaeneHun
TexHonormm B kadvectee HAT. [Ons obecnedyeHns npo3paqHOCTM MNpu MnpeacraBneHnm
KOHEYHbIX PEe3ynbTaToB BUAbl BO34ENCTBUA, KOTOPbIE ObINM WCKMIOYEHb! KaK HEe3HaYMmble,
LOIkHbI ObITb yKasaHbl, a Ux UCknroHeHne 06ocHOBaHo.

Mo pesynbTaTtam paccMoTpeHus Kputepust 1 «HaumeHbLIMIA ypOBEHb HeraTtuBHOro
BO3JENCTBMSA Ha OKPYXXalolyto CPeAy B pacyeTe Ha ©AMHULY BpeMeHn unn obbem
NpPON3BOAMMON NPOAYKUMK (TOBapa), BbINOMHAEMOW paboThl, OKasbiBAEMOW ycnyrn nmnbo
COOTBETCTBME  APYTMM  MOKasaTensM  BO3LENCTBMA  Ha  OKpyXKawlylo  cpegdy,
npeaycMOTPEHHBIM MEXAYHapoaHbIMM AoroBopamn Poccuinckon degepaumm» popmmpyeTes
COOTBETCTBYHOLWMIA Nogpasgen crnpasoyHmka HOT, BKIOYAOLWMA CReyHoLWmMe NONOXKEHNS:
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a) XapaKTEPUCTUKY OKpyXatolwen 06CTaHOBKKM, KOTopas NpeaycMaTpyBaeT aHanmsa
OCHOBHbIX (OM3NYECKUX MapamMeTpoB UCCreLyeMon 0bnacTi U XapakTepucTUKy MOmysLmiA,
NOTEHLMANbHO NMOABEPKEHHbIX BO3AEACTBUIO;

0) WOEHTUUKALMIO  MaplIpyTOB  BO3LEWCTBUS, UCTOYHMKOB  3arpAsHeHus,
noTeHUmanbHbIX NyTEN PpacnpoCTpaHeHNs U TOYeK BO3LENCTBUSA Ha YENOBeKa;

B) KOINMYECTBEHHYIO XapaKTEepPUCTMKY SKCMO3WULMM — YCTAHOBMEHME U OLEHKY
BEMUYMHbI, Y4acTOTbl U MPOAOIKUTENBHOCT BO3LEWCTBUIA ANA KEKAOMO aHanmsnpyeMoro
MYTN MOCTYMIIEHNA SMUCCHIA.

lllaez 3. PaccmompeHue Kpumepusi 2 «3KOHoMmu4Yeckasi 3ghghekmueHoCcmb
8HeOpeHus u IKCITyamayuu»

AHanma  3KOHOMMYECKON 3MEKTMBHOCTM 3aKkMoYaeTCs B OUEHKe 3artpaT Ha
BHEAPEHNE U SKCTITyaTaumio TEXHOMOMMU U BbIrOAbl OT €8 BHEAPEHUS NMyTEeM NPUMEHEHMWS
mMeToda aHanusa 3atpar W BblIrod. Ecnv BHeApeHVWe pasnuyHbIX TEeXHONorvid paet
NMOMOXWUTENbHbIE Pe3ynbTaTbl, TO TEXHONOrMEeN C CaMOW BbICOKOW pPe3ynbTaTUBHOCTLIO
CuMTaeTCs Ta, KOTopas AaeT Haunydllee COOTHOLEHMe «ueHal/kavecTBo». Hepocratok
[AaHHOro BMAa aHanusa 3aknioyaeTcs B HeobxoammocTy o6paboTkm GofbLIoro Konuyectsa
LaHHbIX, MPU4EM HEKOTOPble BbIrOAbl CIOXHO MPEeACTaBUTL B AEHEeXHOW dopme.
AnbTepHaTVBON METOAY aHanusa 3aTpaTt W BbIroA, Kak ykasaHo B PekomeHpauuax, MOXeT
CNyXnTb aHanmn3 3hEKTMBHOCTN 3aTpaT, MUCMONb3yeMbIN ANA ONPEAeneHus TOro, Kakue
MepOonpUATUS SBMNAOTCS Haubonee NpeAnodYTUTENbHLIMU ANA LOCTWKEHUS onpefeneHHon
3KOMOTMYECKOW LIENW NPY CaMOM HU3KOW CTOMMOCTM.

OKOHOMMYECKYID  3MEKTUBHOCTE  TEXHOMOMMM  PEKOMEHAYETCA  ONpeaensTb
cneayrowmm obpasom:

OkoHomuueckaa addektuBHoctb = [lopoBble 3artpartbl, Ppy6/CokpaieHune
3aMuccun, T/rop,

B «koHTekcte onpegenenns HAT wucnonb3oBaHue nogxoaa  3KOHOMUYECKOMN
3P (PEKTMBHOCTU HE ABNAETCA UCHEPMbIBAOLWMM. TeM HE MEHEee paHXNpoBaHWe BapuaHToB
HOT no mepe BoO3pacTaHUA KX 3KOHOMUYECKOW 3(PPEKTUBHOCTU ABMNAETCA MNONE3HbIM,
Hanpumep, YTo6bl NCKIMKOYNTE BapUaHTbI, KOTOPblE HEOBOCHOBAHHO N HEOMPABLAAHHO AOPOrU
MO CPaABHEHUIO C NMONYHYEHHON SKONOMMYECKON BbIFrOA0N.

MeTtogonorus pacyeTa 3aTpar ycTaHaBnMBaeT anroputM, NO3BONsOLWMN cobpatb u
npoaHanuanpoBaTb AaHHbIe O KanuTanbHbIX 3aTparax U SKCnnyaTauMoHHBLIX U3aepxkax ans
COOPYXKEHUSI, YCTAHOBKW, TEXHOMOMWN UMW NpOLIECCa C Y4ETOM KpUTepus 2 « OKOHOMUYECKas
3P (PEKTMBHOCTL BHEAPEHUSA U 3KCMyaTtaummy.

Wcnonb3oBaHne nocnepoBaTenbHOrO (MoaTanHoro) noaxofa MO3BONSET CPaBHUTHL
anbTepHaTMBHbIE BapuaHTbl Aaxe B TOM Cryyae, ecnn jaHHble Obinv MonyyeHbl un3
pasnuuHbIX KOMMaHWIA, PasnmnyHbIX OTpacrnen NPOMBILMEHHOCTH, PasnNnYHbIX PEMMOHOB UNn
CTpaH.

OcHOBHbIE NPUHLMNBI (3Tanbl) OLIEHKN CXeMaTUYHO NoKasaHbl Ha PUCYHKe 4.2.
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PucyHok 4.2 - OCHOBHble MPUHUUMBLI OLEHKM 3KOHOMUYECKOI
uenecoobpasHocTu BHegpeHmsa HAT/mMeTogonorma oueHkn 3atpar

OcHoBHOI npuHuMn 1 - onpegeneHve o6nactu NpPUMEHEHWs W uaeHTUudukaLmmn
anbTepPHATUBHbIX TEXHOMOrWi. JTOT MPUHUMN aHasIorMyeH OCHOBHOMY npuHuuny 1 B
MEeTOA0/I0rMN OLEHKM KOMMIEKCHOTO BO3AEWCTBUS TEXHOJIOTUI Ha OKpYXaloLLylo cpeay.

OCHOBHOI npuHUMnN 2 - cbop W nNpoBepka MpaBUNbHOCTU (Banugauusl) AaHHbIX O
3aTparax Ha BHeJpeHuWe TEXHONOruin. 3TOT MPUHUMN NomoraeT Mo/sb30BaTesno NpoWTu Bce
aTanbl, Heobxogumble Ana  cbopa, aHanu3a UM 0O60CHOBaHMSA, Yy4yuTbiBas J06YIO
HeonpeaeneHHOCTb B NMMEKLNXCA AaHHbIX.

OCHOBHOIN nNpuHUMN 3 - onpegesieHne CTPYKTypbl 3atpar. 3TOT  MPUHLMN
yCcTaHaB/IMBaeT COCTaB 3aTpart, KOTOpble AO/KHbI ObiTb BK/OYEHbI B OLEHKY WA UCKOYEHbI
13 oueHkn. lpu oueHke pe3ynbTaToB 3TOT MPMHUMN NOME3eH ANS Avua, NPUHUMAalOLWLEero
pelleHne, TeM, YTO MOMOraeT NOHATb CTPYKTYPY 3aTpaTt M cTaTbWl, Ha KOTOpble 3aTpaTthbl GbIn
OTHECEHbI: KanuTasibHble WAW 3KCcnayaTauuoHHble 3aTpatbl. [puHUMN TpebyeT, 4TOO6bI
3aTpaTbl 6bI1M NpeacTaBneHbl HACTONbKO NPO3PaYHO, HACKO/IbKO BO3MOXHO.

PacnpepgeneHne 3atpaT MO KOMMOHEHTam (Hanpumep, WHBECTULMOHHbIE 3aTpaTsl,
aKcnayaTauMoOHHble 3aTpatbl W T. f.) SABAAETCA CYLWEeCTBEHHbIM Ana obecneyveHus
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Npo3payHoOCTM MPOLiEcca, XOTA HEepeako Ha MpakTuke TPyAHO caenarb pasrpaHudeHune
MeXAy 3aTparamy Ha peanusaumio npoLecca M SKONOMMHYECKMMN 3aTpaTtamin (3aTpatamn Ha
MEPOMNpUATMSA MO 3aLLMTE OKPYXatoLLEen cpeabl).

OcHosHol npuHyun 4 — 06paboTka 1 npefcTaBneHne Hopmaumm o 3aTpartax. 3ToT
NPVHLMN n3naraeT npoueaypel No 06paboTke 1 NpeacTaBneHnto nHopmaummn o 3artparax.
3aecb HeoBXx0AMMO NPUHATL BO BHUMaHWE HOPMY LUCKOHTUPOBAHUS U rOf0BYHO NMPOLEHTHYHO
CTaBKy, NOME3HbIA CPoK Cry»bbl 060pyAOBaHNS U LLIEHHOCTL Noma, obpasyroLlerocs B KOHLE
XW3HEHHOro uukna obopygoBaHus. Tam, rae 3TO BO3MOXHO, 3aTpatbl JOMKHbI ObiTb
npefcTaBneHbl B BUAE eXerofHblx 3aTpar.

OcHosHol nipuHyun 5 — onpepeneHne 3atpar, OTHOCSLUMXCS K OXpaHe OKpY>KatoLLeln
cpeAbl. ITOT NPMHLMN YCTaHaBNMBAET Pasnuuus MeXAy 3atpatamn Ha oxpaHy OKpY>KaroLLen
cpedbl U ApyrMMK 3atpatamm (Hanpumep, 3aTparaMmyv Ha MOLEPHM3auMio mpouecca unu
3aTpaTtamu Ha noBbleHne 3PPEKTUBHOCTM NpoLecca).

B xone BbINOMHEHWA OLIEHKM 3KOHOMMYECKOW LienecoobpasHocTn BHeapenuns HOT
Heob6xoANMO TakKe PaccMOTPETh:

a) OMbIT NPEAbIAYLLErO YCMELLHOrO UCMONMb30BaHUSA B NMPOMbILLNEHHOM MacluTabe
COMOCTaBMMbIX TEXHONOTUI;

) VMHpopMauno 06  M3BECTHbIX aBapusix, CBA3aHHbIX C BHELPEHVWEM WU
SKCMNyaTaumen g aHHON TEXHONOTMM Ha NMPON3BOACTBE,

B) reorpadmyeckme akTopbl KnMmMarta BHEAPEHWUS TEXHOMOrMA (pacnonoxeHue
OTHOCUTEMBHO WMCTOYHUKOB 3HEPTMW, €€ AOCTYMHOCTb, NOTUCTUYECKME Lenodkn), a Takke
TEXHOMNOIMYECKNe OrpaHNYEHNsi, CBA3aHHbIE C permoHarnbHbIMY PU3NKO-reorpacnyeckumMmmn v
reonorMyeckMMm yCrioBUAMK, a TaKkke HannmuMem o0coB0 OxpaHseMbiX NPUPOAHbLIX
TEPPUTOPUIA, NAMSATHUKOB KynbTypbl U 06LEKTOB pekpeaumu.

Mpu cbope 1 060CHOBaHWUN AaHHbIX, KacaroLMXCA 3aTpaT Ha BHEAPEHUE TEXHOIIOTUM,
pekoMeHayeTcs 06paTuTb 0coboe BHYMaHWe Ha Crepytome NonoXeHus:

a) UCTOYHVIK W jaTa NPOUCXOKAEHNA MHDOPMALMK AOMKHBI ObITb SCHO yKa3aHbl;

©) AaHHbIE O 3aTpaTax AOMKHbI ObITb MakCMMansHO NOMHLIMY,

B) JlaHHble O 3aTpaTtax crnefyeT nony4atb U3 HECKOMbKMX (HE3aBUCUMBIX) NCTOYHUKOB;

r) UCTOMHUKN MONYyYEHUS N NPOUCXOXKAEHUST BCEX AaHHBIX HEOOXOAMMO yKasbiBaTb Mo
BO3MOXHOCTM TOYHO;

I) pEKOMEeHAyeTCs WCMoNb3oBaTb COBPEMEHHLIE [OCTYMHbIE W AEUCTBYIOLLME B
HacTosiLee BpeMs AaHHble,

X) Ans 0BOCHOBaHWMA AaHHbLIX CRNeayeT NpeAcTaBUTb AWAanasoH KONMYECTBEHHBIX
rnokasaTenew; ecnm e 9TO He MpeAcTaBnseTcsd BO3MOXHbIM, TO PeKOMEeHAyeTCs
UCMOSIb30BaTb Ka4eCTBEHHbIN NPU3HaK.

[na npoBefeHVA OUEHKN NpeaniaraeMon K BHEAPEHNIO TEXHOMOIMU PEKOMEHAYETCH
onpefenuTe CTPYKTypy 3aTtpar € BblAENEHMEM KanuTanbHbIX 3atpar (Ha CTPOMTENbCTBO
COOpYXXEHWUIA, MpuobpeTeHMe U MOHTaX OOOpyAOBaHWsl) W SKCnIlyataumoHHbiX. B
SKCMIyaTauuoHHbIX  3aTpatax Heobxoaumo  BblgenuTb 3aTtpaTtbl Ha  TexHu4yeckoe
obcnykuBaHue M PEMOHT, SHEProHOCUTENW, Martepuanbl W ycrnyri, 3atparbl Ha onnarty
TpyAa.

Mo utoram cbopa uHbopMauum O 3aTpatax pekomeHayeTcs obpaboTarb ee ans
obecneyeHus aanbHenwero o6beKTUBHOrO CpaBHEHNA pacCMaTpUBaEMbIX arbTePHaTUBHBIX
BapvaHToB. [lpu 3TOM MOXET noTPeboBaTbCA PACCMOTPEHUE Takux BOMPOCOB, Kak
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pasnuyHble 3KCMNyaTauMOHHbIE CPOKM CryxObl TexHonoru (obopyaoBaHus), rofosas
MPOLIEHTHasA CTaBKa Mo KpeaWTy, pacxXofbl Ha KPeAWUTHbIE BbINMaThl, BIMAHUE WHQMASLMA U
BantoTHbIN KypC.

BHepgpeHne TexHOnorMm ABMAETCA CAOXKHBIM W TPYAOEMKMM MNPOLEcCoM. JTO
06BbACHASTCA HEOOXOAMMOCTBIO BHEAPEHNA aBTOMAaTM3MPOBAHHBIX METOLOB YNPaBneHus, a
TakKe HanMyMeM Ha AeNCTBYHOLLMX 0BbeKTax TEXHNYECKNX CUCTEM PasfIM4HOrO HasHaYeHWs.

Mpu onpeaeneHum 3KOHOMUYECKON 3 PEeKTUBHOCTN OCyLLIECTBMNEHUA
NPYPOACOXPAHHBIX MEPOMPUATUA W OLEHKM SKOHOMMYECKoro yuiepba, npuyMHAemoro
HapogHOMY  XO3\INCTBY  3arpsidHEHVEM  OKpyXaroleh  cpedbl,  PeKOMeHAyeTcs

PYKOBOACTBOBaTLCA  MONIOXKEHUSIMM,  MOAXOAaMM W METOAUYECKUMM  MpUemamu,
000CHOBaHHEIMM BO BpemMeHHOM TUMOBOM METOAWMKE OMPEAENEHUsT  3KOHOMUYECKOMN
3P PEKTMBHOCTU  OCYLLECTBMEHMS  MPUPOLOOXPaHHbIX ~ MEPOMPUSTUA U OLEHKMU
3KOHOMMYeckoro  yuepba, MpUHMMHSAEMOrO  HapOAHOMY — XO3SIACTBY  3arpsisHEHWeM
oKpyxatoLer cpegbl [71].

Lliae 4. PaccmompeHue kpumepusi 4 «[Tlepuod eHedpeHusi»

Ons oueHKM BpPEMEHVM BHEAPEHUS TEeXHONOorMM CcneayeT WCnonb3oBaTb MNepuog
OKYNaemoCTW OMnpefeneHHON TEXHOMOMMM B CPaBHEHUW C 3aTparamu, OTHOCALMMUCA K
ofecneveHno OxpaHbl OKpyxawLlen cpenbl. HeobxoaMmMo npoBECTU OLEHKY CKOPOCTU
BHegpeHnss HOT, Tak kak WMMEHHO CPOKM BHEAPEHUS MOryT ObiTb KPUTUYHLIMW ONS
npoMbiwneHHocTn. [Mpy 3TOM pekoMeHayeTcs pasgenbHo paccMmartpuBaTtb  CKOPOCTU
BHegpeHus HOT cneapyowmx BpeMeHHbIx Mactabos B cootBeTcTBUM C PekomeHgauusamm:
KPaTKOCPOYHbIA (OT HECKOMBKMX HEAeNb LO MECHAUEB), CPEAHECPOYHbIN (OT HECKOMbKMX
MecsLEeB 40 roaa); AONrocpoYyHbIN (0ObIMHO COCTABNSET HECKOMBKO NET).

TexHuyeckne W TexHonormdeckme pewennsa HOT  pomkHbl  oBecneuynBatb
BO3MOXHOCTb CO3/aHWUs NMPON3BOACTBEHHO-TEXHUYECKMX KOMIIIEKCOB NYTEM WX UHTErpaumu,
OTKPbITbIX AN MOAEPHM3aLUMU W PasBUTMS, OTBEYAKOLMX MONOXEHUSM HacTOsILLEro
cnpaeoyHuka HAT.

Boibop BpemMeHuM MOAEepHM3auMM [OOIMKEH CcoBMacTb C NNAHOBOM  3aMeHOM
cylwecTeytolero obopyaoBanHnsa, a WHBECTULMOHHbIE LMKIbI MOryT 6bimb 3ddeKTUBHLIM
CpeacTBoM Anst peHTabensHOro BHeapeHust TexHomnorun. OueHMBas CKOPOCTb (Mepuvoa)
BHeapeHuss HAOT, pekoMeHAyeTCs Tawke npoaHanMavpoBaTh MpefenbHble 3atparbl Ha
mogepHusaumo.  Ana  HAOT, KoTopble TpebyoT  CylweCTBEeHHbIX  WUHBECTULMOHHBIX
KanuTanbHbIX 3aTpaT WM 3HAYUTENbHBIX MOAUMDUKALIMA NPON3BOACTBEHHBIX MPOLIECCOB U
WHPaCTPYKTYpbl, NPeacTaBnseTca HeobxoanMbIM MpeaycMmaTtpuBaTs Oonee ANUTenbHble
nepuoLbl X BHEAPEHWS.

llaz 5. Paccmompenue kpumepusi 3 «[lpumeHeHue pecypco- U
3Hepeaocbepezaroujux Memodos»

Mpn paccmoTpeHnn faHHOro KpuUTepusi criedyeT yunTbieath TpebosaHus MeToanyeckmx
PEKOMEHAALMA W MOMOXEHNSA CyLLECTBYHOLLMX HOPMaTWMBHO-NMPaBOBbIX JOKYMEHTOB MO 3HEPro- U
pecypcoctbepexeHmto. OCHOBHbIM METOANYECKMM MPUEMOM, UCTONb3YEMbLIM MPW PaCCMOTPEHWUN
LaHHOTrO  KPUTEPUS, SBMSIETCS CPAaBHWTENMbHbIA aHamnmM3 TEXHOMOTMA C TOYKU 3peHUst KX
3HeproaddeKTMBHOCTM N pecypcocbepexeHns. Llensto  pgaHHoro aHanmmsa  ABnsieTcs
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YCT@HOBMEHME  TEXHONMOTMM WM TEXHONOMIK,  KOTOPblE  XapaKTepusyrTcs  (cpeaum
paccmarpyBaeMbIx) My4LLMMM NMokasaTensMmM 3HEPrO- U PECYPCOCOEPEXEHNS.

Cnepyet, npexae BCero, MNpPOBECTN CPaBHUTENbHLIN aHamnmMa TEXHOMOTUA Mo
noTpebneHno OCHOBHBIX PECYPCOB, NMPUHMMAs BO BHUMaHME:

a) notpebneHve sHeprum:

1) ypoBeHb SHepronoTpebrneHuss B LENOM W B PasfuyHbIX  (OCHOBHbIX,
BCMOMOraTenbHbIX Y 0BCNYKUBAKOLMX) TEXHONOMMYECKNX npoueccax (C OLEHKON OCHOBHbIX
BO3MOXHOCTEN €ro CHUXKEHMS);

2) BMA 1 ypOBEHb UCMOMb30BaHUA TOMNMBA (MPUPOAHBIA ras, MasyT, roproYne OTXoabl
uT. 4.);

©) noTpebnenHne Boab!:

1) TeXHOMorM4eckune NPoLeCChbl, B KOTOPbIX UCMNOMb3YEeTCA BOAS,

2) o6bem noTpebneHns Boabl B LIENOM U B pasnmyHbIX TEXHOMOMMYECKMX NpoLeccax (¢
OLIEHKOW BO3MOXHOCTEWN Ero CHXKEHWSA UM MOBTOPHOrO UCMOMB30BaHMS);

3) HaszHauyeHne Bogbl (MPOMbIBHAS XMAKOCTb, XnagareHT n 1. 4.);

4) Hann4mMe cMcTeM NOBTOPHOIO UCMONb30BAHMS BOAbI;

B) 06bem noTpebneHns Cbipbs U BCMOMOraTelbHbIX MaTepuaros (peareHToB U T. n.) ¢
OL|EHKOW BO3MOXHOCTEWN NX MOBTOPHOIO MCMOSb30BaHMS.

3ateM HeobXxoaMMO TaKKe PaccMOTPETb BO3MOXHOCTb PereHepauum U peuumknuHra
BELIECTB W peKynepaumm 3SHEpruv, WCMonb3yoWmMxcsl B TEXHOMOMMYECKOM npouecce,
NpUHUMas BO BHUMaHWe, YTo:

a) ANA CHWKeHUs sHepronoTpebneHna MoryT ObiTb MCMONb30BaHbl cregyroLmne
MEeTOAbI U MPUEMbI:

1) BHEApPEeHWe Ha NpeanpUSTUA CUCTEM SHEPTOMEHEAKMEHTA;

2) aHeprosddPeKTUBHOE NPOEKTUPOBAHME Ha 3Tane CTPOUTENLCTBA NPEANpPUATUS,

3) 6ecnnameHHoe cxuraHue (6ecrnnaMmeHHoe OKUCNEHNE);

4) NICNONb30BaHNE CKAaTOro BO3Ayxa B KA4eCTBE CPEACTBA XPaHEHUS SHEPTUM U T. A.;

0) Ans CHWkeHUa noTpebneHns Boabl:

1) M3MEeHeHMe TEeXHONMOrMYeckoro npouecca (BO3fYWHOE OXNaXAeHne BMECTO
BOAHOrO, 3aMKHyTbI BOA0060pPOT);

2) npepBaputenbHasi o6paboTka BoAbl U €€ NOBTOPHOE UCMOSNb30BaHNE U T. 4.

B) ANSI CHKEHUS1 NOTpeBneHus CbipbS:

1) BO3BpaT HE NOABEPrHYTbIX CMELUMBAHWIO PEAreHTOB.,;

2) Bosspar 6osi/nomMa M3genuin B TEXHOMNOMMYECKUIA NPOLECC;

3)
TOMNNMBO).

B kayecTBe OCHOBHbIX Nokasatenewn 3HeproadeKTUBHOCTU U pecypcochepexeHus,
NPUMEHsIeMbIX ANS CPaBHUTENLHOW OLIEHKN paccMaTpyBaeMbIX TEXHOMOMMIN, UCMONb3yHTCsA
(Mpv pernameHTMpPOBaHHbIX YCIOBUSIX 3KCrnyaTauum o6opynoBaHns) yaernbHble nokasarenu
— yAenbHble pacxofbl 3NeKTPO3HEPrn, Tenna, TONNMBea, BOAbI, PasnUYHbLIX Matepuarnos, T.
e. pakTnyeckme 3aTparbl TOro UMW UHOMO pecypca (3NeKTPO3Hepruv, Tenna, BoAbI, peareHTa
M T. A) Ha eanHuly o06e3BPEeXEHHbIX OTXOA0B, BblpaXaemble, Hanpumep, Ans
3NeKTposHeprum B KBT-4 Ha 1 T 06e3BpexeHHbIX OTXOA0B, ANA TENNOBON 3Heprun B [kan/T
OTXOZ0B, AN BOAbI B M>/T OTXOOB U T. A.

UCMONb30BaHWE OTXOLOB APYIMX OTPacfieil MPOMBILWEHHOCTU (Hanpumep, Kak
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Pecypcocbepexenne (1. e. cbepexeHne SHeprum 1M Martepuanos) OueHMBaeTcsl
Takke C TOYKM 3PEHUH BO3MOXHOCTM peanuaauun COOTBETCTBYIOLMX MNpPaBOBbIX,
OpraHM3aunoHHbIX, Hay4HbIX, NPOMU3BOACTBEHHbIX, TEXHUYECKUX N IKOHOMUYECKNUX Mep,
HanpaBneHHbIX Ha 9dPEEKTMBHOE (paunoHanbHOE) WCMONb3OBaHNE W 3KOHOMHOE
pacxofoBaHne TOMMMBHO-SHEPreTUYECcKUX W APYrux marepuansHbix pecypcos. Ha
npakTuke noTeHuman pecypcocbepexeHns peanmnayeTcsi Yepes KOHKPETHbIE 3Hepro- u
pecypcocbeperaroLime MepornpuAaTUS, KOTOpPbleé MOXHO pasfenqTb Ha OpraHv3auuOHHO-
TeXHUYeckMe, npegnonararwme MoBbILEHNE KynbTypbl MPOM3BOACTBA, cobnrogeHne
HOMMHAsbHBIX PEXMMOB 3KCnnyatauum obopypoBaHus, obecneveHne OMTUMAaIbHOro
YPOBHSI 3arpy3ku arperaroB, NUKBUAALMIO MPAMbIX MOTEPb TOMMMBHO-3HEPreTUHECcKnX
pecypcoB, CBOEBPEMEHHOE BbIMONMHEHNE HANaAoYHbIX U PEMOHTHO-BOCCTAHOBUTENBHbIX
paboT, NCNONb30BaHNE BTOPUYHBIX SHEPTrOPECYPCOB (CHOAA XKE MOXHO YCINOBHO OTHECTU
YTUNM3ALUMIO  HM3KOMOTEHUMANeHOro Tenna BEeHTUNSUMOHHBIX BbIOPOCOB, a Takke
MpoLecchl pereHepaumMmM W pekynepauum 3Heprum), ocHaweHve npubopamn ydeTa
NCnoNb3yeMblX 3HepreTU4eCKnx U Apyrnx pecypcos, N MHBECTULWNOHHbIE, CBA3aHHbIE C
CBOEBPEMEHHBLIM 3aMELLEHNEM MOpalbHO YCTapeBLUMX MPOU3BOACTBEHHBLIX MOLLHOCTEN
(MPOM3BOACTBEHHLIX Y3MNOB), BHELPEHWEM COBPEMEHHOrO SHEProaddEKTUBHOIO W
aHeprocbeperatoLlero oBopypoBaHus, MoZepHusaLmen " aBTomaTM3aumen
CYLLECTBYHOLLUX TEXHOMOrMYECKNX MPOLIECCOB.

Jlioboe BO3MOXHOEe npeobpa3oBaHMe TEXHOMOrM4Yeckoro npouecca u - (Mnu)
ucronb3ayemoro obopyaoBaHusi, BreKyllee 3a CcoOOW yMeHblUeHWe yAaenbHOro pacxopa
3HEpPrn N APYrMx pecypcoB Ha eanHULLYY 06e3BPEKEHHBIX OTXOA0B, OCOBEHHO NPU CHUXEHUN
(Mnn xoTs Bbl OCTarOWEeMCs ypoBHE BbIOpOCOB M COPOCOB BpeAHbIX BELeCTB) cneagyer
OLiEeHMBaTb KaK MOBbILLEHNE ero 3HeproaddeKTUBHOCTM N pecypcochepexeHns (C y4eTom
3KOHOMMUYECKOW ahheKTUBHOCTU M TEXHOMOTNYECKOn HafEeXHOCTU  AaHHOro
npeobpaszoBaHus).

Ocoboe BHMMaHVe crieayeT YAeNUTb aHanuidy BO3MOXHOCTEN  BTOPUYHOrO
UCMOSIb30BaHUs 0OpasyloLLMXCS MPU TEPMUYECKOM OOE3BPEXMBAHUN OTXOZ0B MOBOYHBLIX
NPoOAYKTOB (30M1a OT CXKWraHusi, LunaKk, MeTansioM, CTeKno, MMPOnu3Hoe TOMMMBO,
NUPONN3HLIY a3 un ap.).

Pesynbtatbl paccMOTPEHUsI [AaHHOMO KPUTEPUA  SIBRSIOTCA  AOMNOMHUTENbHBLIM
MOMNOXUTENbHLIM (DAKTOPOM MPY MPUHSITUN PELLEHUS B OTHOLUEHWW OnpeaeneHus Toh unm
VHOW TexHonorum Hedpteaobebium B kauectee HAT.

Lae 6. Mpunsmue ynexnamu TPl pewieHus 06 omueceHuu mexHonoauu k HOQT

TexHonorva HedTepobbium MoxeT ObiTb onpegeneHa B kavectee HAT npwu
OOCTWXKEHUMM cornaweHus mexay Bcemum uneHamm TPI no pganHomy Bonpocy. [lpu
BO3HVWKHOBEHUWN pasnuyHbix MHeHun B TP no kakomy-nubo Bonpocy deaepansHbiM
OpraHoM MCMOSHUTENBLHOW Bractv, OTBETCTBEHHbIM 3a paspabotky wuHGOpMauUOHHO-
TexHu4eckux cnpasoyHvkoe HAT, MoxeT GbITb NpeanoxeHo KoMnpoMuUccHoe peluerne. MNpu
BO3HWKHOBEHWN  CEPbEe3HbIX pPas3HOrnacuin  OTHOCUTENBHO TOrO, Kakue TEexXHOnorum
onpegenuTtt B kadectee HAT, moxeT GbiThb NpoBeaeHa Gonee yrnybneHHas KOMMnekcHasn
OLeHKa TeXHOMNOWN.

OxkoH4aTenbHoe peLleHne O BbIbope TEXHONOMMU NPUHUMAKOT HE TOMBKO C Y4ETOM €€
«3KOMOMMYHOCTNY, HO U C YY4ETOM €€ AOCTYNHOCTU C (DMHAHCOBON TOYKM 3peHns. B paHHOM
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C/lydae PEKOMEHZYeTCsl OpPUEHTVPOBATLCS HA CReAyoLMiA NOrMUeckuii noaxog, (PUCYHOK
4.3).

PucyHok 4.3 - Toaxofn 418 NpuUHATUS pellenns no HAT

Mpn HanMuMnm 0co60ro MHEHUs MO OonpefeneHno TexHoMorMn HedTeobblun B
KayectBe HAT, He noaaepXvMBaemoro Bcemu yneHamm TP, Takasi TEXHOIOMUS MOXET 6biTb
onpegeneHa B kadectBe HAT n BkIOYEHA B MHGOPMALVIOHHO-TEXHUYECKUIA CMPaBOYHMK
HAT, uTo conpoBoXzaeTcs cneuuasibHbIMU yKa3aHUsiMM Ha 0CO60e MHEHWEe 1 JOomMyckaeTcs
npy cCo6/II0AEHUN CNeayoLWmnx YCIoBUIA:

a) B OCHOBe 0COO0r0 MHEHVSI nexaT [AaHHble, KoTopbiMu pacnonaraet TP un
chenepanbHblli  OpraH  UCMOMHUTENIbHOM  BMacTh,  OTBETCTBEHHLIA 32  pa3paboTky
MHJOPMALIMOHHO-TEXHUYECKMX CcrpaBoyHukoB HAT, Ha MOMEHT MOAFOTOBKM BbIBOAOB
oTHocuTensHo HAT;

6) 3auHTepecoBaHHbIMM YfieHamu TPIT npeactaBneHbl 060CHOBaHHbIE AOBOAb! NS
BK/IIOYEHMA TEXHOMorMM B nepedeHs HAT. [oBoapl ABNAOTCA 0OOCHOBAHHLIMW, €C/IM OHU
NOATBEPXKAAITCA TEXHNYECKUMM N S3KOHOMUYECKAMU AaHHBIMW, AAHHLIMW O BO3AENCTBUM Ha
pasnuuHble  KOMIMOHEHTbl  OKpYXalowel  cpefpl, COOTBETCTBMEM  pacCcMaTpvBaeMol
TEXHOJOMMN MOHATUIO «Hauydlas [AOCTyMNHas TEXHOMOrUsA» U KPpUTEpUsM onpepeneHns
HAT B cootBeTcTBUM C PepepasibHbIM 3akoHOM OT 10 sHBapst 2002 r. Ne 7-03 «O6 oxpaHe

OKpyXatoLLieln cpefbl» [72].
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Paspen 5 Haunyd4wwue AOCTynNHbIe TeXHONOIUMU

Pasgen 5 npoekta cnpaBovHuka HOT copepXkut nepedveHb M KpaTkoe OnucaHue
TEXHONOIIA.

5.1 YcraHoBKM NnpeaBapuTensHoro copoca Boabl

HAT 1. YcraHoBKa npegBaputenbHoro copoca nnacroson Bogbl (YINCB)

OnucaHue

YMNCB (ycTaHoBka npensaputensHoOro cOpoca BoAbl) — yCTaHoBKa ANA OTAENneHus
OT HedTU NNacTOBON BOAbI M MOMYTHOrO ra3a, a Takke NoAorpeB HedTU U MpupalleHve
yAENbHOW 3Heprm noToka noObiBaeMon HedTn (DoXKMM) [0  CNEeayrlwen CUCTEMbI
noAroToBKM HEPTN.

YMNCB coctoutT w©3 Ccreayowmx KoMmniekcoe o6opyaoBaHUs: y3en cenapauuu,
(pe3epByapHbIi Napk), HACOCHbIE arperarbl.

MpumeHeHne yctaHoBok Tvna YT CB no3sonseT CHU3NUTb 3KONOrMYeCcKUe BO3AENACTBUSA
M NOBLICUTbL 3KOHOMMYECKYHO 3hEKTMBHOCTL NpoLecca NoAroTOBKN HeTU. YcTaHoBKa Tuna
YMNCB no3sonseT ocyLecTBUTb, HENOCPeACTBEHHO Ha NPOMbICHE, NpeaBapuTenbHbIn copoc
BOAblI C LEnbio MOCNeayrLen 3akadku B CUCTEMY MOALEPXKaHWS MNacTOBOro AaBMEHMS,
COKpaTUTb 3aTpaTbl Ha TPaHCNOPTUPOBKY HeTM € ocTaTouHoN 06BoaHEHHOCTHIO 0,5 — 10 %;
onTMMK3MpoBaTb 3arpy3kn LleHTpaneHbix nyHkTOB cBopa Hedptmv (LUMNC) n YcraHosok
nogrotoekn Hedotn (YMH); otoenuts nonyTHeim HedpTaHon ras (MHMM) ana nocneaywowero
TpaHcrnopTa Ha YCTaHOBKM KOMMNIIEKCHOW nogrotoekum rasa (YKMI).

Boibop mMecta cTpouTenscTBa oObObekTa OCYLECTBNAETCS B COOTBETCTBUM C
MPOEKTHbIM AOKYMEHTOM Ha pa3paboTKy MEeCTOpOXAEHUS (yyacTka Heap), CYLECTBYHOLEN
(M1 nNnaHupyemon) WHMPaCTPYKTyporn no cbopy, noarotoBke HedpT, rasa; 3akadke
nnacToBoW BOAbI B CUCTEMY NOAAEPXaHUS NNacToBOro AasBneHus.

JocTKUMbIE IKONOruveckue pesynbrarthbl

BHegpeHne TEXHONOrMM 3HAYUTENBHO CHWKAETCA PUCKU KOPPO3MOHHOTO W3HOCAa
Tpybonposoaoe TpaHcnopta HedTn ot YIMNCB ao YMH, UMNC; rasonposogoB TpaHcnopTa
rasa ot YIMNCB po YK, cywecTBeHHO CHKaeT NPOTHKEHHOCTL HU3KOHAMOPHBLIX BOAOBOAOB
oT YMNCB po 6noyHbIXx KyCcTOBbIX HacocHbix cTaHumni (BKHC) cuctembl nopaepxaHus
NnacToBOro JAaBNeHUS W 3HEProsatparbl Ha TPaHCMOPT XWAKOCTM MO HanopHbiM W”
MEXNPOMBICNOBbLIM HEPTENPOBOAAM.

BosaenctBue Ha pasnuyHble KOMMOHEHTbI OKpYXatowen cpeabl

OntumanbsHoe pacnonoxeHvne YINCB BeaeT k COKpALLEHMIO TEPPUTOPUM 3eMNEOTBOAA
Ans Nnpoknaakv Tpy6onpoBoAoB, COOTBETCTBEHHO NTOKaNM3aLuum 30H BO3MOXHbIX pa3nnBoB.

MpousBoacTBeHHasa uHgopmaums

MpumMeHeHne TexHororMm TpebyeT N3MEHEHUE TEXHOMOMMYECKON CXEMbI MPOV3BOACTBA.

NMpuMmeHMMoOCTb

Kakux-nubo orpaHnyeHuin B OTHOLLEHNW NMPUMEHEHUS HE YCTaHOBNEHO.

SOKOHOMMYECKUe acneKTbl

PelieHne 0 npyMeHeHUN AaHHOW TEXHONOrMW PacCcMaTpuBaeTCA MHOMBUAYanbHO B
K&XKOM KOHKPETHOM Cry4Yae Ha OCHOBaHWW BbIMOMHEHHbIX TEXHWMKO - 3KOHOMMWYECKUX
pac4yeToB.
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ABvXKywnuin acnekT ana BHeApeHUs

BHeppeHne TexHOMOrMM MO3BONSET CHU3UTbL PUCKM BO3HUKHOBEHMSA aBapuii U
MeTansnoeMkocTs Tpybonposoaos.

Mpumep 3kcnnyaTaumm yCTaHOBKM

TexHONornsa WUPOKO NPUMEHSETCA Ha HedTeaobbIBaKOWMNX NPEANPUATUAX HEDTAHBLIX
Komnanuin Poccuiickon deagepaumm.

CnpaBouHas uHdopmauus

[93][94]

5.2 NpombicnoBas noarotToBka HePTErasoBOAAHON XUAKOCTH

HAT 2. NMpombicnoBas NoaAroToBka HedpTerasoBogAHOW XUOKOCTU

Onucanue

MpyMeHeHVe aBTOMATUYECKMX YCTPOWCTB perynvpoBaHvs ypoBHA pasjena das
NPOAYKUMN CKB&KMH B EMKOCTHbIX annaparax '"Xuakoctb-ras”, "HedTb-Boga-ras”’, "HedTb-
Boaa" ycraHoeok Tvna YTCB, YIMH, LUINC v ap. obecneunBaeT BOSMOXHOCTb peryiMpoBaHvs
KayecTBa npouecca pasfeneHns rasoBoAoOHEdTAHON CMECM U  YUCTOTbl MPOAYKTOB
pasgenerHus. UHdbopmauusi o Tunax NpUMEHsIEMbIX YCTPOWCTB perynupoBaHUsi YpOBHS
pasgena ¢pas npMBOAUTCS B YTBEPXKAEHHOM TEXHOMOMMYECKOM pernaMmeHTe Ha o6 bexT.

HdocTkumbie akonormueckue pesyrnbrarbl

Bo3MOXHOCTL Mojayn OTCTOSHHOW BOAbI ANA NOAAEPXKaHUS NNacToBOro AaBreHWs
HEeMnoCpeAcTBEHHO B Brivbkanume HarHeTarTenbHble CKBEXKWHbI Ha HedTenpoMbicnax um B
cUCTEMY MOAAEPXKaHMA NNacToBOro gaeneHus 6e3 NUIIHEA TPaHCNopTMPOBKM UM 6Ges
LLOMOSHUTENBHOIO HACOCHOTO 0BOopyAOBaHWs 3a CYET UCMOMb30BaHUSI SHEPTMU MIAacTOBOrO
LaBneHuss WNM  JaBneHWsl, CO34aBaeMOro  HacOCHOW  YCTaHOBKOW,  nojaroLlen
rasoBofoHeTSHYIO CMECb B repMeTUSUPOBaHHbIE MPOTOYHbIE EMKOCTM, YTO MPUBOAUT K
3KOHOMMW IMEKTPOSHEPINM N MaTEPUanos.

Bo3gencTBUE Ha pa3nnyHble KOMMOHEHTLI OKpYXKalol e cpeabl

MpvMeHeHWe YCTPOWCTB pPerynupoBaHWs YpoBHs pasgena ¢as3  no3eonser
OCYLLEECTBNATb KOHTPONb 3a BbIOpOCamMM yrneBofOpPOAOB B armocdepy B npeaenax HOpM,
YCTaHOBJEHHBIX TEXHOMNOMMYECKMM PErfaMeHTOM.

MpousBoacTBeHHas MHGOpMaLus

YCTPOWCTBO MO3BOMSET 4YETKO MOAAEPKMBATb W PEerynmpoBaTb YpPOBEHb rpaHuubl
pasgena "HedTb-Boaa", "KMakocTb-ras", "Bopa-HedTb-ras" npu nNPoBeAEHUM TMOATOTOBKM
HedTn, BOAbl, rasa, obecrneumBasi MOBbLILLEHNE YUCTOTbI Pa3AENEHHbIX KOMMOHEHTOB
rasoBogoHedTAHON CMEeCU B repMeTU3NPOBaHHBIX MPOTOYHLIX EMKOCTSX MPU U3MEHEHUSX
napameTpoB das.

MpuMeHnMOCTb

Kakux-nmbo orpaHn4eHmnin B OTHOLLEHUN MPUMEHEHNSI HE YCTAHOBIEHO.

OkOHOMMYEecKue acnekTbl

PeweHne © MPUMEHEHUN KOHKPETHBLIX TWMOB YCTPOWCTB paccMaTpuBaeTcs
WHOMBMAYANbHO [ANS KaXAOro €MKOCTHOro annapara B 3aBUCMMOCTU OT  HasHaueHWs
annapara, TEeXHOMOrM4EeCKOW CXeMbl npouecca, [OCTMKEHUS MapamMeTpoB KayecTsa
NPOAYKLMWN, YCTAaHOBMEHHBIX TEXHONOMMHYECKUM PErfiaMmeHTOM YCTaHOBKM.

OBvXKylMA acnekT ons BHeOpeHus
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Mo3BonseT ONTUMU3NPOBATE TEXHOMOTMYECKUA MPOLECC MOArOTOBKA HedTu, BOAbI,
rasa (Hopmanusauus OaBneHWs, CKOPOCTU ABWXEHWSA XWAKOCTEN, co3hasaTb YCrosua Ans
pocTwkeHns TpebyeMbix nokasaTenen o kadyecTsa MPOAYKUMM), U, KaK CrefCTBUe, CHU3UTb
PUCKN BO3HUKHOBEHWSA aBapui.

Mpumep aKcnyaTauum ycTaHOBKU

TexHONorus LUMPOKO NpUMEHSETCst Ha HedpTea00bIBarOLLMX NPEANPUSTUAX HETAHBIX
komnaHun Poccuinckon ®epepaumn.

CnpaBoy4Has nHdopmauus

(93]

5.3 3akauka Bogbl B nnacrt

HAOT 3. NoBbiweHue 3HeproadheKTMBHOCTU HACOCHOro o6opyAoBaHUA

OnucaHune

HacocHble arperatbl cuctembl NogaepxanHus nnacrosoro gasnexHus (MNA) ssnaiorcs
HanBonee 3HeprosaTpaTHbIM 06opyLoOBaHNEM. JHepreTuyeckue 3atparbl Ha cuctemy MM
coctaenaoT oT 30 % Ao 40 % OT SHepreTMyeckmx 3atpatT Ha [oObldvy, NPOMbICIIOBbINA
TPaHCMopT 1 NOAFOTOBKY HETU.

B cBA3SM C STMM TEXHOMNOTMYECKME PELUEHWS, HanmpaBfieHHble Ha MOoBbIWEHWE
3HeproaEKTMBHOCTA HACOCHOrO 0BOpYAOBaHUS, MNPUMEHAEMOro Ha NPEeAnpPUATUSX
f06blMn HedpTn (Hampumep, 3a CYET M3MEHEHWs Hanopa Hacoca 3a CYET NPUMMEHEHWA
YaCTOTHbIX perynsaTopos), otHocaTes k HAT.

JocTKUMbIe 3KONormyeckue pesynbTarbl

CHwkeHne noTpebneHna sHepreTUYecKnx pecypcos.

Bo3pencTBue Ha pasnuuHble KOMMOHEHTbI OKpYyXarolen cpeabl

Het pononHutenbHbIX BO3AEACTBUN Ha OKPYKaIOLLYIO cpeay

NMpuMmeHnMoCTb

Kakux-nmbo orpaHnyeHnin B OTHOLLEHNW MPUMEHEHUS HE YCTaHOBMNEHO.

SOKOHOMMYECKUe acneKThbl

TexHonorus He TpebyeT 60nblIMX KanuTanbHbIX 3aTpar

ABvXKywnMin acnekT orsi BHeApeHUs

YBenuueHve aHeproadeKTUBHOCTU NPEeANPUATHA.

MpumMep 3kcnnyaraumMm yCTaHOBKU

Cucrembl MNMNA MAO «TatHedTb» 1 MNAO «YaMypTHETL»

CnpaBouHasa uHdgopmauma

[96]

5.4 Pe3sepByapHbii napkK

HAOT 4. YMeHbweHne BbLIGPOCORB pe3epByapHbIX NapkoB

Onucaxune

OOHMM M3 OCHOBHbIX UCTOYHUKOB BbIOPOCOB Nerkux yrnesoaopoaos B atMocdepy Ha
npeanpusTusix AobbluMm HedTU SBAAIOTCA TEXHOMNOrMYeckne, ToBapHble U BydepHble
pesepByapbl Ha TOBapHbIX Mapkax YCTaHOBKW MOArOTOBKM HedTW 1 rasa. TexHonornveckue
peLleHnsl, HarpaBrneHHble Ha YMEHbLUeHWe BbIOpOCOB Nerkux YrnesofopoaoB w3
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pesepByapoB, TakuMe kak cuctema ynaenusaHus napoB Hedtn (YJIP) Ha Gase emkocTu
NMOA3EMHON C AbIXaTenbHOW CBeuvel, co3paHue "asoTHOW MnoAyLuku' nyTeM 3akaumBaHuA
asoTa B pesepByap, CoOMOAeHME HOPM TEXHOMOTMYECKOro pexuma (ypoBEHb AABMEHUSA
HaCbILLIEHHbIX NAPOB) B pe3epByapax Ha HOBbIX MECTOPOXAEHMAX 1 Ap. aenaoTca HAOT.

DocTxkMMble akonornyeckue pesynbrartbl

TexHonornyeckoe peLLeHre No3BonseT YMEHbLUUTL BbIBPOCH! NErknx yrneBofopOLOB.

BospaencTBue Ha pasnnyHble KOMMOHEHTbI OKpYyXKatowen cpeabl

BHeapeHne TexHONOrMi MOXET MoBblaTe OObEMbl SHEPronoTpedneHvs u
pecypconoTpebneHums.

MNpousBoacTBeHHas nHgopMauums

TpebyeTcs ycTaHOBka [OMOMHUTENBHOrO OOOPYAOBaHUS WM PEKOHCTPYKLMS
CyLLECTBYOLLErO.

MpUMeHMOCTb

Kakux-nnbo orpaHnYeHniA B OTHOLLEHUM NPUMEHEHWS HE YCTaHOBMNEHO.

SKOHOMMYECKUE acneKTbl

PeLueHne 0 npyMEHEHNN KOHKPETHOrO TEXHOMOMMYECKOrO peLLeHUs paccMaTpmBaeTcs
WHOMBMAYAINbHO B KaXAOM KOHKPETHOM Cryyae Ha OCHOBaHWM BbIMOMHEHHbLIX TEXHWUKO -
3KOHOMUYECKMX pacyeToB. KanuTanbHble 3aTpaTtbl ONpeaensoTCa NPOEKTOM ANS Kaxaoro
KOHKpETHOro 06bekTa CTpouTensCTBa.

OBnxylwnin acnekT gns BHeOpeHUs

TexHonornsi N03BONSAET CHU3UTL BbIGPOCH! YrNEeBOAOPOL0B.

MpuMep akcnnyatauum yCTaHOBKU

TexHONMOrMM MPUMEHNAOTCH  Ha  HedTeaoObIBaOWMX MNPEAnpPUATUAX  HedTSAHbIX
Komnanuin Poccurickon depepaumn.

CnpaBouHas uHdgopmMmaumsa

[97]

5.5 JHepreTtuueckue CUCTEMbI

HAOT 5. Cucrembl cyxoro nogasneHusi BbiopocoB NOx

Onucaxne

Cucrembl cyxoro nopaeneHus BbidpocoB NOx moryt cuutatecs HOT. MoapobHoe
ornMcaHue 3TUX CUCTEM MOXHO Hamtu B crnpasoyHuke HAT UTC 38-2017 «CxuraHne
TOonNMBa Ha KPyNHbIX YCTAHOBKaxX B LenAax Npon3BoACTBa SHEPINN».

[octuraemein akonornyeckumn accexr

an ncnonb3oBaHMM TEXHONOMMM CyxOoro nogaBsneHud NOx B rasoBbIx Typ6|/1Hax,
paboTaroLmx Ha NPUPOAHOM rase, BO3MOXHO CHU3WUTb YPOBEHb BbIGPOCOB AMOKCMAOB a30Ta
20 90 %.

BosaencrTeue Ha pa3nnuHble KOMMOHEHTbI OKpYXarowWwen cpeabl

HeT gononHUTENbHbIX BO3AEUCTBUM Ha OKPY>KaIOLLYIO Cpeay.

NpumeHumocTb

TexHonorns NpMeHUMa ANns rasosbIx TypOuH.

MpoussoacTBeHHaa uHgpopmauma

CyLlecTByeT BO3MOXHOCTb W3MEHeHUs paboumx XapaKTepuUCTUK Kamepbl CyXoro
noaaeneHnsi BbIGPOCOB NO Mepe pocTa Harpy3ku.
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OKOHOMMYECKUE acnekTbl

Heobxogum pacuyeT SKOHOMUYECKOM 3SPPEKTUBHOCTM BHEAPEHUA TEXHOMOrMM B
K&XX[A0M KOHKPETHOM Cryyae.

MoTuBbI BHegpeHus

CHwxkeHne Bbibpocos NOXx [98].

5.6 TpybonpoBoabl cUCTEMbI COOpa CKBaXXMHHOM NPOAYKLMN

HAOT 6. NMpumeHeHne MHOrogasHbIX HACOCOB ANA NepeKaykn MHorodgasHon
cMmecu

Onucanne

MpvmMeHeHne mMHorodasHbix HacocoB Ana cbopa HedTM Ha NPOMbICTAax MO3BOMSAKOT
COKpPaTUTL 3KCNIyaTaumMoOHHbIE W SHEepPreTuyeckne 3atpartbl Mpyu  OBCNyXMBaHUKM  3TUX
obwekToB. C60p NPOAYKLMM CKBaXMH Mo HedTecbOPHBIM N HanopHbIM Tpybonposogam Ge3
€& pasfeneHVs Ha XUOKYH W rasoBy0 ¢asbl C NPUMEHEHNEM BUHTOBbLIX MHOrO(asHbIxX
HaCoCOB MO3BOMSET UCKNIOYMTL HeobxoammocTe ncnonbsosaHusa IHC ¢ cenapaumoHHbIM ©
pe3epByapHbIiM 060pyL0oBaHMEM.

JocTmKMMble akonornyeckue pesynbrartbl

MpvMeHeHne TEXHONOrMM MO3BOMAET CHU3UTL BbIBPOCHI B atMocdepy 1 cokpatuts
nrowasb 3eMneoTeoha noj CTPOUTENLCTBO HedTenepekaumBaoLmMx 0OOBEKTOB.

Bo3spgeiicTBME Ha pa3nnyHble KOMIMOHEHTbI OKpYXKalolen cpeabl

Mpw ncnonb3oBaH MHOrOMasHbLIX HACOCOB HAbMIOAAETCA POCT dHEpronoTpebneHns,
yTo obycnaBnvMBaeTCa POCTOM MMAPAaBIMYECKMX MOTEPb B HAMopHbIX Tpybonposogax npu
nepekayke npoayKUMM CKBEXUH Kak 3a CYeT yBennyeHus AononHuTensHoro obbéma rasa,
TaK 1 3a CYET NPOBKOBOro PeKUMa TEYEHUS, XapakTepHOro Ans Nepece4yéHHON MECTHOCTI.

MpounsBoacTBeHHaa uHgopmauma

Ha npvéme ycTaHOBKM MNOAASPKMBAETCA OTHOCUTENbHO Bbicokoe (0,8-1,4 MIa)
[aBlneHne, YTo He MO3BONSET CyLECTBEHHO CHU3UTL YCTbeBbIE AABMNEHUS Ha CKBaXMHAX.

NMpuMmeHumocTb

OrpaHuyeHMeM NO MPUMEHEHMIO SBMAETCA BLICOKOE COAepXaHue rasa B Hedtw,
BbICOKMI ra3oBbIn hakTop.

OKOHOMMUECKUEe acneKTbl

HeobxoaMm aHanu3 skoHOMUYECKon 3thEKTUBHOCTM B KaXA0M KOHKPETHOM Cryyae.

ABvKywnMin acnekT orisi BHEAPEHUA

CHwkeHne obbemoB oxuraHma [MHI 1 nosblweHve  3HeprosdHEKTUBHOCTH
Npon3BOACTBa.

Mpumep akcnnyaTaumm yCTaHOBKM

TexHonorvs LWMPOKO nNpuMMeHMMa Ha HedTepobbiBaowmx npeanpusatuax MAO
«TatHedTb».

CnpaBouHas uHdpopmaums

[99]

5.7 Cucrema oxnaxaeHus

HAT 7. NMpuMeHeHue BO3AYWHOW CUCTEMbI OXJTAKACHUA
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Onucaxue

MoppoBHoe onuMcaHWe CUCTEM  BO3AYLIHOMO  OXNa@XAEHWA MNPeAcTaBleHo B
ropusoHTanbHom crnpasovHmke HAOT WUTC 20-2016 ‘“[lpoMbIWNEHHbIE  CUCTEMbI
oxnaxgeHus”. NprveHeHne BO3LYLUHOW CUCTEMbl OXNaXAEHWS BMECTO BOLHOW MO3BOMAET
CHM3UTb 3KOMOrMYeckne BO3LEWCTBUS M MOBBICUTL  3KOHOMUYECKYIO 3 (EKTUBHOCTL
npouecca.

Jkonoruvyeckue npeMMmyllecTsa

OCHOBHbIM MPEUMYLLECTBOM SABIISETCA MCNOMb30BaHWE BO3AYLUHLIX MOTOKOB ANS
OXNEKAEHWNSA, CUCTEMa MOATOTOBKM KOTOPbIX KOHCTPYKTMBHO MpOLLEe MO CPaBHEHWIO C
CUCTEMOW MOATOTOBKM BOAbI.

BospencTBue Ha pasfiMiHble KOMMOHEHTbI OKpPYXarowen cpeabl

B npouecce oxnaxaeHUss BO3LYXOM YPOBEHb LLYMOBOrO BO3LENCTBMSA BbILLE, YEM B
criyyae oxnaxneHus BOAOW. YPOBEHb LUYMOBOrO BO3AENCTBUS B pesyrnbTare aKCryarauum
BeHTUNATOpoB konebnetcs B npegenax 97 — 105 peumben (A) B 3aBMCMMOCTM OT Tuna
NCTOYHWMKA.

NpoussoacTeeHHas UHgopMauma

OcHOBHbIM ~ HefjocTaTkoM  siBMAeTCcs  oTBefeHve Gonblield nnowaau  Ans
KOHCTPYMPOBaHWS YCTaHOBOK MO CPaBHEHWIO C CUCTEMON OXNaKAEHNS BOAON.

MpMeHMOoCTb

B kadectBe hakTOopa, OrpaHMYMBAIOLEro MPUMEHEHUE BO3AYLUHOTO OXIaXAEHUS,
ABMNAETCA KNMMaTU4eCcKMe YCrNOBUSI B PErMoHe SKcrnyataumm HedTSHOTO MECTOPOXAEHUS.
Bonee Toro, BO3AyLIHbIE BEHTUNATOPbLI HEML3A pasmellarb BONMM3N 3[aHVA MO MPUYMHE
BO3MOXXHOCTY BOZHWKHOBEHNSA KOPOTKMX 3aMblKaHWA.

OKOHOMMYECKME acneKkThbl

Mpn BHeOpPEHMWM TEXHOMOrMM Ha OTAENbHbIX MECTOPOXAEHUAX pacxodbl Ha
BO3AYLUHblE BEHTUMSATOPLI MOMYT OKa3aTbCs BbICOKMMMW. PelleHWe O NpUMEHeHUW AaHHOW
TEXHONOTMM PacCMaTpUBASTCA WHAMBMAYAbHO B K&KAOM KOHKPETHOM ChyYae Ha
OCHOB&HMWW BbINOMHEHHbBIX TEXHWNKO - SKOHOMUYECKUX Pac4eToB.

MuHUMarnbHble pacxoAbl Ha TEXHUYECKOE OBCHyXMBaHUE.

5.8 Ytunusauus nonyTtHoro HechTAHOro rasa

HAT 8. YTunusauums nonyTHoro HedpTAHOro rasa

OnucaHue

TexHonorum No3sonsALWME NOBLICUTE 0OBbEMBI MOMNE3HOrO UCMONBL30BAHUSA NOMNYTHOrO
HedTAHOro rasa, Takue Kak 3akadka rasa B nnact gns N (8 ocHosHom 6e3 ncnonbL3oBaHus
BOAbI), 3aKayka rasa B nogaemMHble xpannnuwa rasa (MXr), ncnonesosaHne Ha cOBCTBEHHbIE
HYXXAbI NPEANPUATUA (NeYn nogorpesa HeTH, KOTENbHbIE, ra30Bble 9MEKTPOCTaHUMM 1 4p.),
chava rasa B cMCTEMy MarucTpanbHbIX rasonpoeogos, cTpoutenscteo N'TAC, M3AC, M3 n
Apyrve. TexHonoruv, onvcbiBaloLLMe MOATrOTOBKY, OYMCTKY M nepepaboTky MmonyTHOro rasa
npvBeaeHsl B cnpasovHvke HOT UTC 50-2017 «[Mepepabotka NpUpPOLHOro M MOMyTHOro
rasay.

DocTuxnmble akonornyeckue pesynbrartbl

YTnnmaaums nonyTHOro HeTSHOrO rasa, CHKeHWE BblIGpOCOB.

MNpousBoacTBeHHasA MHpopMauma
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[ns BHeApPEeHWS TEXHOMOMMN TPEBYETCA M3MEHEHME TEXHOOMMYECKOA CXeMbI.

MpuMmeHUMoOCTb

PelleHre o LenecoobpasHOCTM MPUMEHSHUS KOHKPETHOW TeXHOMorvm ytunusaummn
MHI" pomkHO paccMmaTpmnBaTLCH Ha KapKAOM KOHKPETHOM NPeAnpUusaTUn.

SKOHOMMYECKUE acneKThbl

Ytunuzaums TMHI nossonseT cHW3UTb Mnaty 3a HecobniogeHne TpeboBaHWUNA.
PeweHne O NPUMMEHEHUN KOHKPETHOrO TEXHOMNOTMYECKOro PelleHns paccmarpusaeTcs
WHAMBUAYAINBHO B Ka&XKAOM KOHKPETHOM Cryyae Ha OCHOBaHWWU BbIMOMHEHHBLIX TEXHWUKO -
3KOHOMMYECKMX PaCHeTOB.

OBuywuin acnekT Ansa BHeAPEeHUs

MocraHoeneHue Mpasutensctea PO ot 08.11.2012 N 1148 (pea. ot 17.12.2016) "O6
0COBEHHOCTAX MCHUCNEHNSA NNaTtbl 3@ HETAaTUBHOE BO3AEMCTBUE HA OKPYXAIOLLYIO cpeay npu
BbIbpocax B aTMOCHEPHBIN BO3AYX 3arpsi3HAIOLMX BELLECTB, 06pasyoLLUXCA Npu CXuraHum
Ha hakenbHbIX YCTaHOBKax M (UN1) paccerBaHUM MOMyTHOro HedTAHOro rasa'”.

Mpumep 3kcnnyatauum ycTaHOBKHU

TexHONOrMS WNPOKO NMPUMEHNMa Ha NpeanpuATUsX Jo6bumn HedTu.

CnpaBoyHas uicpopmaums

[100]

5.9. bypeHue ckBaxuH

HAOT 9. BesambapHoe 6ypeHue

OnucaHne

Uenbto 6GesambapHoro ©OypeHust €BRSIETCA CO3f[aHWE CUCTEMbI  3aMKHYTOrO
BOAOCHaOXEHUS,, MaKCUMarbHOMO M3BMEYEHUs TBEPAOWN dhasbl NPU MUHMMAaNbLHBIX NOTEPSX
KUOKOM pasbl. dTa Uenb AOCTUraeTcs nyTemM Bo3Bpata B CUCTEMY MakCUMarnbHO
BO3MOXHOro o6bema Xumakon dasbl 1 cbpoca kak MOXHO Bonblue cyxoro wnama. Cocras
Kakaon asbl BapbMPYETCs B 3aBMCUMOCTM OT paspadaTtbiBaeMoro MECTOPOXAEHUS W
3aBUCUT OT Tuna OypoBOro pacteopa W XxapakTepUCTUK MecTopoxaeHus. OTpaboTaHHbIN
pacTBop NpeacTaBnseT cobom XMAKOCTb C BKIOYEHNEM TBepAon dasbl. MNocne nposeneHns
Mep MO OYNCTKE BypPOBOI pacTBOP MOXET ObiTb MCMOSb30BaH NOBTOPHO.

HdocTKnMbIle akonoruyeckue pesynbrarhbl

Meton 6e3sambapHoro OypeHuss HanmpaerneH Ha CcoOMogEHME  3KOMOrMYECKUX
CTaHAAPTOB M HOPM MPW NpoBeAeHUM paboT NyTeM UCKNoYeHMs cBpoca XUAKUX U TBEPAbIX
OTXOAOB, MOSBrsOWMXCS B xofe paboT. CylecTBeHHbIM (akTopoM  MUMHMMU3aLMN
BO3[ENCTBUA Ha OKPYXaloLlyto cpeay saBnseTcs BefeHue Oypobix pabot 6e3ambBapHbiM
meToaoM 6e3 npuMeHeHNs yrneBoAopoAoB B cocTaBe GypoBOro pacteopa.

MpoussoacTBeHHas Hgopmaums

HanBonee addekTnBHO peanuaosatb TexHonornto GesambapHoro GypeHust MOXHO
TONbKkO B komnnekce: 1) mMpoOeKTMpoBaHMe cucTeM OypoBbiX pacTBOPOB U  CXEM
pacnonoxenus obopyaosaHus ans 6esambapHoro SypeHus; 2) npurotoBneHne n obpabotka
BypoBbIx pacTBopos; 3) uHxkeHepHoe obecnedeHve paboTbl 06opyaOBaHWA MO KOHTPOIKO
cofepxaHust Tepgon asbl U 06e3BOKMBaAHUIO.

NpumeHnmocTb
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PelueHne o0 npUMeHEHNN KOHKPETHOIO TEXHONOMMYECKOro peLLEHNs paccmarpuBaeTces
WHAMBMAYANBHO B KaXAOM KOHKPETHOM Cly4ae Ha OCHOBAHUW BbIMOMHEHHbIX TEXHWUKO -
3KOHOMMYECKUX pacyeToB.

JKoHOMUUECKUe acnekTbl

Heobxoaum aHanns skoHoMMYeckon 3hHEKTVBHOCTU B K&XAOM KOHKPETHOM Crnydae.

ABnxywunin acnekt ona BHeapeHust

MpumeHeHne 6GesambapHon TexHomorm OypeHuss MO3BONSAET pewuTb  Kak
3KOIMOIMYECKMe, Tak U TEXHOMOTMYECKME NPpobnemsi:

— OTKa3aTbCsl 0T cTpouTenscTBa ambapos ans c6opa oTxofoB BypeHus;

— UCKMIOYMTE COPOC XKNAKMUX OTXOA0B;

~ COKpaTUTL NOTPebneHne TEXHNYECKOW BOALI 3a CHET 0BOPOTHOrO BOAJOCHaGKEHUS,

— 3a cyeT 3 PEKTUBHOIO perynvpoBaH1a cocTaBa TBEpAOW dasbl ynyylumMTb KavecTBO
OypOoBbIX PaCTBOPOB U CHU3UTL 3aTpaThbl HA UX NPUrOTOBMEHWE 1 0BpaboTky;

— ynyuqwutb oTpaboTky AOMOT M COOTBETCTBEHHO COKpPaTUTb CPOKU CTPOUTENLCTBA
CKBaXWH,;

— YNyYLIUTE BCKPLITUE NPOAYKTMBHOIO MacTa 3a CYET HU3KOTO COAepKaHus TBepaon
dasbl;

— 0TKa3aTbCH OT NMPUMEHEHMWSA B KQYeCTBE CMa3oyvHON f06aBku HedTu.

Mpumep akcnnyarauvm yCTaHOBKU

TexHonorusa LWMPOKO NPMMEHMMA Ha NPeanpUATUAX A00bIMN HETK.

CnpaBoyHas uHdopmauus

[101]

HAT 10. PasgenbHbI c60p BbIOYPEHHOM FOpHOM nopoabl U HedTecoaepxauero
6ypoBoro wnama

OnucaHue

TexHonornss 3aknio4aeTea B OpraHnsaunm pasgenbHoro cbopa BbiOypeHHOM ropHOW
nopoabl, HedpTecoaepallen BbIOypeHHOW nopoabl (OypoBoro wnama), oTpaboTaHHOro
OypoBOro pacteopa; MpUMEHeHVWe ANs BPEeMEHHOro pasMelLeHUs MMEpov30NNPOBaHHOIO
HakonuTens OypoBbIX OTXOAOB, KOTOPbIA MOCME OKOHYaHWSA CTPOUTENBCTBA CKBAKWUHBI
noanexut nukeugaumv, nepefada Hedprecopepxawero OypoBoro Wnama Ha
HedbTellNnamMoBble YCTaHOBKM Ans 00e3BpeXxvBaHus; MonHas yTunusauus BbIOypeHHoM
ropHon nopogakl, OBP; ucnornb3oBaHWe ropHoM Mopoasl NP BepTUKanbHOM MiaHWpOBKe, a
OBP B ka4ecTBe KOMMOHEHTa TAMMOHEKHBLIX MaTepmnanos, YTO CnocobCTBYET COXPaHEHUHD
NPUPOAHBIX U MaTepuanbHbIX PECYPCOB.

ﬂOCTM)KVIMbIe JKOJornyeckue pe3ynbrtatbl

PaspgencHoe HakonneHne npu obpalleHun C oTxogamu OypeHus HampaeneHo Ha
MUHUMM3ALMIO BIMSHUA OBPasyloLLMXCA OTXOAO0B Ha KOMMOHEHTbI OKPYXXaroLen cpefbl U
MaKCUMarnesHO BO3MOXHOE UX MPUMEHEHNE B LLENAX COXPaHEHWS MPUPOAHbIX, MaTepuansHbIX
pecypcoB.

NpousBoacTBeHHas MHpopMaumsa

Heobxoaumo Hanvume rMapousonsaUMOHHOIO 3KpaHa C Lenbl NpefynpexpeHvs
3arpsi3HEHWs NouYBbI, MOA3EMHbIX Bog unbTpaTamm OypoBbIX pacTBOPOB U TEXHOMOMMYECKUX
XKNOKOCTEN.

MpuMeHnMoOCTb
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MapameTpbl KM TEXHOMOMUS CTPOUTENLCTBA CUCTEMBI COOPYKEHWUA HAaKOMIEHWs
TEeXHOMOMMYECKMX OTXOAOB B ycrnoBusx OypoBol Nnowagku onpeaensitotcsi MpoeKTHON
DOKYMEHTaLMe Ha CTPOWUTENbCTBO CKBEXWH C  Y4&TOM TpeboBaHW HOpMaTUBHbLIX
LOKYMeHTOB. [TpOeKTMpPOBaHME CUCTEM COOPYKEHUA HaKOMNEeHWs OTXOAO0B  AOIKHO
YYUTBIBATL MMLPOrecnornyeckne ycrnoeusi, UnbTPYOLmME CrnocobHOCTU rpyHTa, pamroH
OypeHus

OKOHOMMYEecKUue acneKTbl

Heobxoanm aHanms SKOHOMMYECKOM SMEKTUBHOCTMN B KEXKAOM KOHKPETHOM Criy4vae.

OBvxywwnMin acnekT ans BHegpeHusi

TexHomoruss no3sonsieT wusbexaTb aBapuiHbIX CUTYyaUUA W 3KOMOMMYEeCcKUx
rnocneacTsui npu obpalleHnn ¢ otxogamm OypeHua 1 cnocobCTBYET MUHUMM3ALMKU KX
NPSIMOro BO3AEVCTBUS Ha OKPYXKAIOLLYIO Cpeay.

MpuMep 3kcnnyarauum yCTaHOBKU

TexHOMOrUst LUMPOKO MpUMMEHUMa Ha npeanpusatuax  pobeldn  Hedtn MAO
«TaTHedTb».

CnpaBoyHas uHdopmauus

[102]

HAOT 11. M3onsaiumna 30H NOrnoweHuns

OnucaHue

OgnHoli 13 Havbornee cepbesHbix NPOOGNEeM MpU CTPOUTENBCTBE CKBaXWH ABNSETCA
M30NAUNA 30H C WHTEHCMBHBIM MornmoweHnem OypoBoro pacteopa, BCKPbITUE KOTOPbIX
conpoBoxaaetrca obeanamu nopog. [1o3TomMy BOMPOCY MPEeaynpexaeHVs NornoweHns
OypoBoro pacreopa yaensercs ocoboe BHUMaHWE.

B Bompocax npenynpexaeHuss MOrfoweHn NepBOCTENEHHOE MECTO 3aHMMaeT
perynvpoBaHve JAaBneHus Ha nornowatowme nnactbl. C LEenbl orpaHvYeHus pocTa
L.aBneHusi B 3aTpyOHOM NPOCTPaHCTBE BbiLLE AOMYCTUMbIX HOPM HEOBX0AUMO:

- He [JorycKkaTb MNPEeBbILEHUS HOPMbl YBEMWUYEHUS MIIOTHOCTM M reO0nOrmyeckmnx
napameTpos GypoBOro pacTeopa;

- CBOEBpPEMEHHO BBOAWUTL B OypoBOlM pacTBOop cMasbiBawowme pobasku (HedTb,
CMAL, OXK, O3IN) 1 koHTponMpoBaTh UX CoAEPKaHWE B pacTBOpE;

- HE JoNyCKaTb Pe3KUX Nocafok UHCTPYMEHTA MPU CryCKE B CKBaXKUHY;

- npopabaTbiBaTb CTBON CKBaXXWHbI MPW NIaBHOW Nojaye AonoTa;

-OypuTb 30HbI NpegnonaraeMbiXx MOrnoweHnn 6ypoBOro pacTteopa pPOTOPHbIM
cnocoboM C MNPUMEHEHWEM  LUAPOLUEYHbIX JAOMOT C  LEHTparnbHOW MPOMBIBKOM W
orpaHuyeHueM nogavn GypoBbIMM HacoCaMMu MPOMBLIBOMHOW KMAKOCTU U MEeXaHW4YeCKoW
CKOPOCTU MPOXOAKM;

- npopabarbiBaTb CTBON CKB2KUHbI MPU K&XAOM HapalMBaHWEM WHCTPYMEHTa Ha
AnvHy pabouen Tpybbl n aobmeartbcs cBOOOAHOrO ABWXKEHUS MHCTpyMEHTa o 3abosa 6es
NPOMBIBKM U BPaLLEHNS;

- BOCCTaHaBnuBaTb UMpPKynsuuio OypoBoro pactBopa OLHMM Hacocom C
OOHOBPEMEHHbIM MOAHATUEM KOMOHHbI Ha AnvHy paboyert Tpybbl M MOCTEMNEHHbIM
OTKPbITUEM 3aJBWXKW Ha BbIXOAE HAcoca, NpeaBapuUTENbLHO paspyLUmB, CTPYKTypy Byposoro
pacTBopa BpaLleHUeM UHCTPYMeEHTa.

HDocTukumbie akonormueckue pesyrnbrarbl
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TexHonorvss NO3BONSIET NOBLICUTL NOKasaTenu pecypcoctepexeHuns.
NMpousBoacTBeHHasa uHgopmauus

Heobxoanmo ycuneHne TEXHONOMMUYECKOro KOHTPONA npy GypeHnun CKBaXnH.
NMpuMmeHUMOCTb

Kakux-nmbo orpaHnyeHnin B OTHOLLEHNN MPUMEHEHUS] HE YCTaHOBNEHO.
SOKOHOMMYECKUe acneKTbl

Heobxoaum aHanu3 3KOHOMMYECKOW 3EMOEKTUBHOCTU B K&XAOM KOHKPETHOM Cryyae.
ABvKywnin acnekT onsi BHeApeHus

PelweHune npobnemsi nornolleHns 6ypoBoro pacteopa.

Mpumep 3kcnnyaTaumMm yCTaHOBKU

TexHONorvs WMPOKO NPMMEHMMA Ha NpeanpusTusx 4obbumn HedTu.

5.10. dkcnnyarauua CKBaXXuH

HAT 12. OpHoBpeMeHHO-pa3aenbHan aKcryaTauus

Onucanue

OaHoBpeMeHHo-pasaenbHasl  akcnnyataumsa  (OP3J) npumeHsieTca € uenbto
MOBbLILLIEHNA TEXHUKO-3KOHOMUYECKON 3peKTMBHOCTM paspaboTkyM 3a CYHET COBMELLEHMSA
SKCMNyaTauMOHHbIX OOBEKTOB M OCYLLECTBIIEHUS MPY 3TOM, MOCPEACTBOM ChneunanbHoro
ofopyaoBaHnNs, KOHTPOMS U perynvpoBaHus npouecca otbopa 3anacoB OTAENbHO Mo
KaxaoMy oObekTy.

OP3 ocywecTBnsalOT MyTEM  OCHALIEHUS] CKBXWH OObIMHOM  KOHCTPYKUMKW
obopynoBaHveM, pasobLarolMM NPOAYKTUBHBIE MIAcTbl, WU NYTEM WUCNONbL30BaHWUA ANA
3TUX LieNen CKBaXUH CrielansHON KOHCTPYKUMK.

HdocTkuMbIle 3Kkonormyeckue pesynbrarbl

CokpalyeHre 06bemoB BypeHMsa 3a CHET UCMOMb30BaHUA CTBONA OAHON CKBaXMWHbI N
opraHv3aumMm OAHOBPEMEHHOrO (COBMECTHOro) oTbopa 3anacoB YrNeBOAOPOAOB Pa3sHbIX
06bekToB pa3palboTkm OOHOW CETKOM CkBaXKWH. KOHTponb 06BOAHEHHOCTM U U3BMEKAEMbIX
06bEMOB YrNeBoAOpPOAOB.

MpumeHnmocTb

MpumeHsieTca OnNsA ckBaXkuH C AByMst 1 Bonee reomnorMvyeckMMu obbekTamm
aKcrnyataumu, WMEeNoLMe  3HauuTEnbHble OTNWYMA B YCMNOBMSX  3KChnyarauum wu
CYLLIECTBEHHbIE NULIEH3NOHHBIE TpeGoBaHNA.

SKOHOMMYECKUE acneKTbl

Heobxoaum aHanmMs SKoOHOMWUYECKON 3MDEKTUBHOCTU B K&KAOM KOHKPETHOM Crnyyae.
Bo3MOXHO NoBbILLEHWE PEHTABeNbHOCTU OTAENbHBIX CKBaXWH 332 CHET MOAKIHOUEHUS LPYrnX
06beKTOB pazpaboTku NN pasHbIX NO CBOWCTBaM NNAcTOB OAHOIO 0ObekTa paspadoTku.

OByl nMin acnekT onsi BHeApPeHus

TexHonorMss NO3BOJNISIET MNOBbLICUTL  MPOM3BOAUTENBHOCTL CKBaXKMHbI  3a  CYeT
onTuMm3aumm paboTbl nnactos; obecnevnts paBHOMEPHOCTb BblpaboTkn n HedTeoTaauy
NnacToB, 3KCMyaTUPYeMbIX CKBaXKMHOW, 0becneunTb KOHTPOnb Hag paspaboTkon 06beKkToB,
3KCMMYaTUPYEMbIX CKBEKWMHOW, MOBLICUTE PEHTabenbHOCTb CKBaXMHbLI NPUCOEANHEHVEM
apyrux obvektoB KM obecneuntb paspaboTKy M 3KChnyaTaumio  ManonpoayKTUBHbIX
MECTOPOXAEHWIN NPUCOSANHEHNEM K L PYTVM.

Mpumep 3kcnnyaraumm yCTaHOBKU
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TexHonorMss LWIMPOKO TMPUMMEHMMa Ha npegnpuatuax  gobelam  Hedptn  MAO
«TaTHedTb».

CnpaBoyvHas uHdopmauus

[103]

HAOT 13. NpumeHeHne B coctaBe YCLUH onuHHOXOAOBBLIX LiEMHbLIX NPUBOAOB

OnucaHune

Ha nosgHenm cragum paspaboTkn MeCcTOpOXAeHUM obocTpsaeTcs Bonpoc Bbibopa
obopyaoBaHUst ONA  3KCnyaTauuMum  ckBaxkuH, obecneumBatowiero nobbidy HedpTM B
OCINOXHEHHbIX YCMOBUSIX MPU HauMmeHbluux 3atpaTtax. [lpumeHeHne B coctase YCLUH
ANMHHOXOA0BbLIX LeMNHbIX NpuBoaoB, obecnedynmBaeT 3KOHOMWIO 3Heprosartpar 15 — 25 %
(KN4 YCLUH ¢ Taknmun npueogamu gocturaet 60 %)

DocTxnMmble akonornyeckue pesynbrartbl

Wcnonb3oBaHWe LienHoro NpuBoAa CokpallaeT 3arpaThl Ha SNEKTPO3HEPTUIO.

MpousBoacTBeHHasi MHGOpMaLuus

C TEexHONOrMYeckoM TOUKM 3PEeHUst BCEe LenHble MpUMBOAbI MMEKT  crneayrowme
ocobeHHoCTU:

- PUKCUPOBAHHYIO ANUHY XOAa;

—- PEeBEPCUBHBIN PEeayLMPYOLMA Npeobpasyolin  MEXaHn3M, COBMELLEHHbIN C
YaCTb YPaBHOBELLUMBAIOLLIETO rpy3a (PUKCUPOBAHHOM Macch;

— BnaronpusTHLIA 3aKOH ABWKEHWS LUTAHr C paBHOMEPHOW CKOPOCTBIO Ha GonbLuen
4acTu Xo[a N OTHOCUTENBHO HWU3KOWM YacTOTOW KavyaHWi;

- MaKCUMasbHYH CKOPOCTb LUTAHT B 1,7 pasa MeHbLue, YeM y GanaHCMpHbIX aHasnoros
NPy paBHOWN YacToTe KavyaHWUu,

— NPV PEMOHTE CKBaXKWMHbI OTKaTLIBAIOTCA OT YCTbA HA HE0BX0AMMOe pacCcTosHUE.

NMpuMmeHUMoCTb

Haunbonee apekTMBHO NPUMEHEHNE TEXHONOMMN B CNEAYIOLLNX CryYasax:

- ansa 3ameHbl AUH 50 n 3LH 80 Ha YCLWH c npusogom ML, 80-6-1/4 B uensx
3KOHOMMWU 3MEKTPOSHEPrM 3aTpavnmBaemMon Ha NoAbEM NPOAYKLUM;

— Ha BbICOKOAEOUTHbLIX CKBEKWHAX C BbICOKOBA3KOW MPOAYKLUUEW, B TOM uuChe Ha
06BOHEHHBIX CKBaXKMHAX, CKIMOHHbLIX» K 06pasoBaHUIO 3MynbCUK;

- Ana onTuMu3aumm otbopa XWAKOCTU U3 CKBaXWMH C YMEHbBLUEHHLIM MPOXOAHbLIM
CEYEHMEM IKCMITyaTaLMOHHOW KOJMOHHbI, B TOM 4YMCNe BbICOKOAEOUTHBLIX UMMM C BbICOKO-
BSI3KOW MPOAYKLMEN;

- ans akcnnyataumu CLUH rnyGoknx ckBaxuH;

— Ana noBbiweHns 3PPEKTUBHOCTU SKCMnyaTtauum BbICOKOAEOUTHBIX CKBEDKUH C
YCLUH ¢ Hmskum MPTT paboTbl CKBaXXMHHOrO 060pya0BaHUS;

- Ana obecneyeHusi BO3MOXHOCTM pPErynmpoBaHUa pexuMa  3Kcnnyarauuu
BbICOKOAEOUTHBIX CKBaXMH (B TOM 4MCNe C BbICOKOBSA3KOM NpoAykuuen) B pamkax
TEXHUYECKOM xapakTepuctuku npueoga 6es notepu K.

OKOHOMMUECKUe acneKTbl

Heobxoavm aHanmMa SKOHOMMYECKON 3(DPDEKTUBHOCTU B KXAOM KOHKPETHOM CnyJae.

ABNXywwnUM acnekT ansa BHeaApeHUs

[obbiua HedpTU B OCNOKHEHHbIX YCNOBUSIX.

Mpumep 3kcnnyaraumm yCTaHOBKU
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TexHONOorMs LUMPOKO NPUMEHMMA Ha NpeanpuaTUax Ao6biun HedpTu.
CnpaBouHas uHgopmMauus
[104]

HAT 14. YcraHOBKa WITAHrOBOro rmybuMHHOro Hacoca

OnucaHue

LtaHroBbn Hacoc npeactaBnseT CcoboW MIyHXEPHbIA HACcoC  CcrneunansHon
KOHCTPYKUWUW, MPWBOJA KOTOPOrO OCYLLECTBNSIETCA C MOBEPXHOCTU MNOCPELACTBOM LUTAHIW.
Hacocbl norpyxarloTca 3HauMTENbHO HWDKE YPOBHS JKUAKOCTW, KOTOPYH NnaHupyeTcs
nepekadatb. [nybuHa nOrpykeHUss B CKBaKMHY MO3BONSAET 00ecnedntb He TOMNbKO
cTabunbHeIM NOABEM HedTU € Gonblion rMybuHbI, HO N OTNKMYHOE OXNaXaeHWe Camoro
Hacoca. Taike noaobHble HAcCOChl NMO3BOSIAOT NOAHUMATE HERPTL C BbICOKUM MPOLEHTHBLIM
coaepxaHneM rasa.

DocTuxkunmble akonornyeckue pes3ynbrartbl

CHWKeHne yaenbHbIX 3Heprosarpar Ha NoAbEM NPOAYKLMA

MpuMeHnMmocTb

Kaknx-nnbo orpaHMyYeHuiA B OTHOLLEHUW NMPUMEHEHMUS HE YCTaHOBNEHO.

OKOHOMMYecKMe acneKTbl

Heobxoaum aHanma SkOHOMUYECKON 3PMEKTUBHOCTU B K&XKA0M KOHKPETHOM Crydae.

Mpumep akcnnyaTaumMm ycTaHOBKU

TexHonorus LUMPOKO NpUMeHUMa Ha NpenpuaTuax 4obesiumn HedpTu.

5.11. NoBblweHune HethTeoaaum NNacTos

HOT 15.TexHonorus NoBbIWeHUs BbIpaboTkN HeTAHbIX NNacToB C
NpPUMEeHeHUeM KOMMO3ULMA Ha OCHOBE CUITMKaTHOrO rens

OnucaHue

TexHonorna npegHasHayeHa AnA yBENUYEeHWs oxeata nnacta v kosdduumeHTa
HedTeBbITeCcHeHNs. MeToA BO3AENCTBUS Ha MMacT OCHOBaH Ha CO3AaHuM GroKUpyoLLEen
OTOPOMKN HEOPraHMYECKON MMKPOrenieBON KOMMO3MLUMEN C MocnefyrowmyM HanpaBreHnem
3aBOAHEHUSI B MeEHee TMpOoMbITble WHTepBanbl UM  JOOTMbIBOM HedTW pacTtBopamu
NMOBEPXHOCTHO-aKTUBHbIX BELLECTB.

DocTmxnmble akonornyeckue pesynbrartbl

MpumeHeHne peareHTOB MOBbIWEHWS HedPTeoTaadM nnactoB C  MEeHbLUeWn
TOKCUYHOCTBHO.

MpuMmeHMmoOCTb

PeLueHne 0 NpYMEHEHNM KOHKPETHOrO TEXHOMOMMYECKOro peLLeHns paccMaTpuBaeTcs
WHOMBUAYAINbHO B KaXAOM KOHKPETHOM CIy4yae Ha OCHOBAHWMM BbIMOMHEHHbIX TEXHUKO -
3KOHOMMYECKUX PACHETOB.

SOKOHOMMuUECKUe acneKThbl

Heobxoanm aHanms SKOHOMMYECKOM SMPMEKTUBHOCTU B KaXLOM KOHKPETHOM Criy4ae.

OBVXKywWw M acnekT Ans BHeapeHUs

PecypcocbepexeHue.

MpuMep akcnnyaTauum yCTaHOBKU

TexHONOrs LWMPOKO NpUMEHNMA Ha NPeanpUsSTUSAX 4o0bium HedoTn.
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5.12. TpaHcnopTupoBaHue He(pTU M rasa

HAT 16. NprmeHeHne Tpy6 NOBbILEHHON HaA&KHOCTU

Onucanne

MoBbIlLEHNE  KOPPO3VMOHHOM  aKTMBHOCTU  TPaHCMOPTMPYEMOM  KMAKOCTU MO
HepTenpoMbICOBLIM Tpybonposogam aBngeTca aKTyanobHon nponemon
HedTen00bIBaOLLMX npeanpusTUA, NpPensTCTBYOLEN 3 PEKTUBHOM paboTe

TpybOoMnpoBOAHOrO TpaHcrnopTa M MPUBOASILLEN K aBapuiiHbIM cuTyaumsm. Koppo3uoHHbie
paspyLIeHnsl, OTINOXEHWUA napacvHOB U COMen MpUBOAWUMM K OCTaHOBKaM 3KCnyaTaumu
TpybonposogoB. BHeppeHve TpyO NOBLILEHHOW HALEXKHOCTM MO3BOMNSAET  CHU3WTb
aBapWNHOCTL NPY TPAHCMOPTUPOBKE HEMDT.

JocTmxnMble akonornyeckue pesynbrarbl

YMeHblUEHNE  yAenbHOM — aeapuiHocTM  Tpybonposoga, 4Tto  cnocoberyeT
YMEHBLLEHWIO PasnuBoB HETU.

NpousBoacTBeHHass MHpopMaumsa

YMeHbLUEHWE rMapaBnnyecknx noteps Ha Tpybonposose.

MpuMmeHnMmocTb

Heobxoaumo npoBegeHne TEXHMKO-3KOHOMUYECKOro aHanmnsa.

OKOHOMMYECKUE acneKTbl

Heobxoaum aHanmna SkoHOMMYECKON 3EKTUBHOCTU B KXL0M KOHKDETHOM Cryyae.

OBnXKywnn acnekt Ansa BHeAPeHUs

YBenuueHne cpegHero cpoka cnyxobl TpybonpoBoaOB 1 CHKEHNE aBapUAHOCTY.

Mpumep 3kcnnyaraummM yCTaHOBKU

TexHonorvsi LUIMPOKO NpUMeHMa Ha NpeanpuaTUSX 4obes1umn HedpTh.

HAT 17. UHrubuTopHas 3awmra

Onucanue

YBenuueHne KOpPPO3MOHHOW aKTUBHOCTU A0OLIBAEMONW COBMECTHO C HedTbO BOAbI
npu paspaboTke MEeCTOPOXAEHWA C MOBbILEHHOW OBBOAHEHHOCTBIO HedTn ABNAeTCH
cepbe3Hor npobrnemoi. TexHonorus nPUMEHEHUA UHIIMBUTOPOB KOPPO3UM NO3BONAET
CHU3UTb arpeccUBHOCTL A00ObLIBAEMbIX CPef, a Takke NPeaoTBpaLleHNs akTUBHOMO KOHTakTa
METanmM4Yecko MoBEpXHOCTU C OKpyxatowen cpegon. Ha metanne obpasyercs nneHka,
KOTOpasi CyLLECTBEHHO OrpaHVMYMBaeT NMolaAb KOHTaKTa MOBEPXHOCTU C KOPPO3NOHHOW
cpefon v CnyXuT HaaexHbiM ©GapbepoM, NpEensdTCTBYIOWMM NPOTEKaHWMIO MPOLIeCCOB
camMopacTBOpPEHUSI.

HdocTmkumbie akonormueckue pesyrnbrarbl

MpepotBpaweHe pasnueoB HedpTM B pedynbTate KOPPO3MOHHOMO  U3HOCca
obopyaoBaHus.

MpuMeHnMocCTbL

Heobxogumo npoBefeHne TEeXHWKO-3KOHOMWYECKOro aHanmMsa B 3aBMCUMMOCTU OT
XapaKTepUCTUKN pa3pabaTbiBacMoro MeCTOPOXKAEHUS U cocTaBa A00bIBAEMON XXUAKOCT.

SOKOHOMMYECKUE acrneKTbl

Heobxoaum aHanmna SKOHOMMYECKON 3PMEKTUBHOCTU B KaXA0M KOHKPETHOM Crydae.

OBvKywnin acnekT onsi BHeApeHus

YBenuueHve cpefHero cpoka cnyxobl 060py0BaHUsi U CHWKEHNE aBapUAHOCTU.
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MpumMep akcnnyaTauum yCTaHOBKM
TexHonorus LUMPOKO NPUMEHMa Ha NPeanpusTUsX 4o0blNM HeddTu.

HAT 18. NopaBneHue XU3HeAEATENBLHOCTU Cynb(aTBOCCTaHABIIMBAOWUX
6akrepuit

OnucaHune

OZHOM 13 NPUYUH, NPMBOASILLMX K pa3pyLLUEeHWo HedbTenpombIcnoBoro o6opyaoBaHna
M KOMMYHMKaUMA OT KOPPO3WUM, SIBMSIETCA XU3HEAESTENbHOCTb MMKPOOPraHW3MoB, B
YacTHOCTK cynbdarsoccTaHasnusarowmx 6akrepuin (CBB). MpumerneHne BakTepuunaoe B
cucTeme “lNnacT-ckBaxkMHa-y3en 3akadki Boabl” nos3sonseT nogasuts CBB.

JocTKUMbIe 3Konoruyeckue pesynbrarhbl

MpepoTtBpalweHe pasnuBoB HedTM B pe3ynbTare KOPPO3MOHHOMO  U3HOca
obopyaoBaHus.

MpoussoacTBeHHas MHOpMaLus

Toukm BBOAA BakTEpPULMLOB ONPEENseTCs MHAMBUAYaNBHO Ha KaX4oM npesnpusitum
B 3aBMCMMOCTU OT XapakTepuctuk obvekTa. IdPdeKkTMBHOCTL BakTepuumaHon obpaboTku
CKBa)XWMH C 3aKa4koW B 3aTpybHOEe MpPOCTPaHCTBO 3aBUCMT OT TuMa Hacoca AobbiBatoLien
CKBa&)XWHbI 1 ee pgebuTta.

MpMeHMOoCTb

TexHonorns nMeeT 0COBEHHOCTN B 3aBUCUMOCTM OT XapakTepucTuk o6bekTa, hunsmnko-
XMIMUYECKMX CBOWCTB NNacToBbIX (OMOMA0B M TEXHOMOMMIA NMOATOTOBKU BOAbBI K 3ABOAHEHMIO.

SKOHOMMYECKUE acneKTbl

Heobxoanm aHanma 3KOHOMMYECKON 3 MEKTUBHOCTU B KXAOM KOHKPETHOM Crnyyae.

OBnxywwnMin acnekT ans BHeapeHUs

CHwxeHWe koppo3un o6opyAOBaHUS N TPaHCNOPTHbLIX 3aTpar.

Mpumep 3kcnnyaTauum yCTaHOBKU

TexHonormsa WMpoKo NprMmeHnma Ha npeanpusatusax obbium HedTu.

CnpaBoyHas uHdopmaums

[105]

5.13. Cucrema NNA

HAOT 19. 3akauka nnacToBou BOALI B HAarHeTaTenbHbIe CKBAXUHbI

Onucaxune

3akauka npecHon Boabl Ans MMM oTpuuaTtensHO BO3AEUCTBYET Ha MPOAYKTUBHBIE
HedTEHOCHbIE NnacTbl, CMOCOBCTBYET: HACLILEHIO MNAacTOB KUCMOPOAOM, CHWKEHUIO
TeMnepaTtypbl NPOAYKTUBHBLIX MNNACTOB, CHWXEHUO (UNbTPALMOHHBLIX CBOWCTB MNAacToB,
3apaxeHno NnacTtoB cynbcatoBoccTaHaBnmBaowmmmn Hbakrepuamu. [lepesop cucTemsbl
MNO Ha 3akayky 4Yepea HarHeTarTesnbHble CKBaXWHbI MIAcTOBOM BOAbl, AoObIBaeMon
HEenoCPeACTBEHHO Ha MECTOPOXAEHUM C TMOMOLLbIO BOAO3aBOPHBLIX CKBaXWH, TO €CTb
opraHusaumsi CUCTEMbl MEXCKBaKMHHOW nepekavkn (MCI1) no3sBonsieTr pewutb 3TU
npobnemsbl. MpumeHenne MCI1 Tak e nossonsieT opranuaosatb MM/ Ha yaaneHHbIx oT
OCHOBHbIX MNPOMBICMOBLIX OBLEKTOB M KOMMYHUKAUMM y4vacTkax, FAe SKOHOMWUYECKU He
BbIFOAHO OpraHu3aunsa TpaauumoHHon cuctemsi MNMNA ¢ npumeHeHnem KHC.

JocTwkumbie akonornveckme pesynbrartbl
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CHwkeHne obbemoB NOTpebneHUss NPECHOM BOAbI U yBENUYEHNE pecypcochepeeHmns
N 3HeproadHEKTUBHOCTU NPEaNPUSTUS.

MpousBoacTBeHHast MHGOpPMaLus

MNpvMeHeHne noA3eMHbIX BOA  MO3BONAET  YNPOCTUTb  CXEMbl  BHELUHEro
BOAOCHaOXeHNs1 N 3aKadkm BOAbl B HEPTSHbIE NnacTel. B pesynbtate cokpalwaeTcs Bpems
pasBUTUS MOLLHOCTEW 3aBOAHEHMWs,, BbICTPO AocTuraloTcs HeobxonmMmble 0BbeMbI 3akauqkm
BO/bl, CO3[,at0TCH YCMNOBUS 4NS BbICOKUX TEMMOB A00bIHM HEDTH.

MpuMmeHNMOCTb

Heobxoaumo npoBedeHne TEXHMKO-3KOHOMMYECKOro aHanv3a B 3aBMCUMOCTUM OT
XapaKkTepuCTUKK paspabaTbiBaeMoro MECTOPOXAEHWUS.

OKOHOMMYECKUe acneKTbl

Heobxoanm aHanms SKOHOMMYECKOM SMEKTUBHOCTU B K&XLOM KOHKPETHOM Criydae.

OBVXyLWMIA acneKT ans BHeapeHus

CHmkeHne obbemoB NOTpebneHns NpecHor Boabl.

MpuMep akcnnyaTauum yCTaHOBKU

TexHONorns LUIMPOKO NPUMEHMMA Ha NPesnpusTUSX Jobbiun HedTw.

CnpaBoyHas uHdopmaums

[108]

HAT 20. NMoaroTroBka HethTeNPOMBICNOBLIX CTOYHbLIX BOA ANA 3aKauku B
HarHeTaTenbHble CKBaXUHbI

OnucaHune

TexHONOrnst 3aknoyaeTcs B nojade BOAOHEMTAHON 3aMynbCum u3 AobbiBarowen
CKBaXWHbl M APYrMX MPOMbICIIOBbIX BOZA Ha COOPYXKEHWUS MOCMeAoBaTENbHOW OYUCTKU Y
BakTepuunaHon obpaboTkW, C NOCNEAYIOWEN NOJaYe Ha KyCTOBYHO HACOCHYIO CTaHUMio n
3aKauKy B HarHeTaTenbHbIE CKBaXKMHbI.

[docTkumble akonornyeckue pesyrnbrarbl

MoBbILLEHWE KAYECTBA NOATOTOBKM BOAbI AN 3aKa4KN B HArHETaTeNbHbIE CKBXKWUHDI.

MpuMmeHumocTb

HeoGxoaumo npoBefeHne TEXHUKO-9KOHOMUYECKOrO pacyeTa B KaX oM KOHKPETHOM
cnyvae.

OKOHOMMUECKUe acnekTbl

HeoGxoaum aHanns sSkoHOMUYECKoN 3EKTUBHOCTM B KaXKA0M KOHKPETHOM Crydae.

ABuXKywunin acnekT Ana BHeAPeHUs!

YMeHbLUeHUe konuyectea o6paboTok npu3aboliHbiX 30H HarHeTaTeNbHbIX CKBaXWH,
COKpaLleHve 3aTpar Ha noaaepXaHne NracToBoro AaBneHns Ha MECTOPOXAEHNN.

Mpumep akcnnyaraumm yCTaHOBKU

TexHonorvsi LUMPOKO NPUMEHMMa Ha NpeanpusTusx 4oobium HedTn.
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Pasgen 6 3JkOoHOMUYeCKMe acneKTbl peanusauuMu  Haunyywux
OOCTYNHbIX TEXHONOrUN

6.1 dakTopbl, BNUAOWME HA OLLEHKY 3aTpaT npu onpepenennn HAOT

OcHoBHble NpuHUWNGI (1—4) meTtogonorm onpeaenenna HAT ¢ yueTom OLieHK/ acrekToB
€e KOMMNIMEKCHOro BO3AENCTBUS Ha OKPYKaIOLLYIO Cpeay NPeACTaBneHbl B pasgene 4.

MpyMeHeHWe 3TUX OCHOBHbBIX MPUHLMNOB AOJDKHO MO3BOMUTL Kak Nonb30BaTernto, Tak
WU nuuy, NPUHMMAIOWEMY peLleHVe, CPaBHWUTb Mpo3payHbiM U PaBHOMPABHBIM CrIOCOBOM
MMetoLMeca BapuaHTbl, €AMHCTBEHHO NMPUEMIEMbIM METOAOM.

Ha npaktuke paHHble O 3aTpartax OLUEHUBAOTCS AOCTATOMHO 4acTo, HO Peako
AETanM3upyoTca Mo KOMMOHEHTAM WUIMU A0 YPOBHS, KOrAa €XerofHble W3MEeHeHus 3atpar
MoOryT ©ObITb MOKasaHbl C 3afgaHHOW CTEMEeHb TOYHOCTU. JTO  OorpaHWuMBaEeTCs
BO3MOXHOCTSIMA  BbINONHEHWA OOBLEKTUBHOTO  CPaBHWTEMbHOMO  aHanuM3a  TEeXHWKO-
3KOHOMMYECKUX U IKOJIOTUHECKMX XapaKTepUCTUK.

3arpartbl crnegyeT CTPYKTypUpoBaTh C AOCTATOUHBIM YPOBHEM AeTanu3aumm, KOTOpbIv
MoKasblBaeT, Kakne 3aTpaTbl OTHOCATCS K MHBECTULIMOHHBLIM PacxofiaM U Kakue OTHOCHATCA K
BKCMNyaTauMOHHbIM 3aTpaTaM OTHOCUTENbHO pe3ynbTaToB aHanmMsa 3HauvMMbIX CTaavn
YXM3HEHHOTrO LMKNa yCTaHOBKW.

K 3aTparam Ha npuobpeTeHne cnevumanbHoro o6opyaoBaHnst OTHOCSTCS:

a) 3aTpaTbl Ha TexHonornyeckoe obopyaoBaHME;

©) saTpaTtbl Ha 0bopynOBaHNE AN KOHTPONS, yNaBnUBaHWS, U3BIEYEHUS MEPBUYHBIX
3arpssHALLMX BELLECTB, 00pasyroLLUXCs B TEXHONOMMYECKOM npouecce;

B) 3aTpaTtbl Ha 00opyAoOBaHWE ANS OYUCTKM BbIOPOCOB M COPOCOB 3arpsi3HsIOLLMX
BELLECTB, HaKOMMeHWs (XxpaHeHus), 0Ge3BpexuBaHnsi OTXOL0B;

r) BcnomoratenbHoe (3anacHoe) obopyanoBaHue;

[) annaparypa 1 UHCTPYMEHTbI;

€) nnaTta 3a NepeBo3ky W JocTaBky o6opynoBaHus,

X) MoaudmKaummn nHoro obopyLoBaHus.

K npepoTtBpalLeHHbIM n3gepXKam OTHOCATCS:

a) 3KOHOMUS ChIPbEBbLIX MaTepuarnos;

©) aKOHOMUSI BCroMoraTernbHbIX MaTepuaroB (XUMUYECKMX peareHToB, BOAbI) U YCIyT;

B) 3KOHOMMS 3HEProHOCUTENew;

r) 3KOHOMWSI TPYAOBbLIX 3aTpar;

[l) 3KOHOMMS 3aTpaT Ha MOHUTOPWHI BbIOPOCoB/cOpOoCOoB.

[JaHHble 0 3aTpartax MoryT ObiTb NMONyYeHbl U3 Pa3fNMYHbIX UCTOYHUKOB, HO Kakum Obl
H/ Obim WCTOYHWMK MOMYYEHWA STUX JaHHbIX, MONb30BaTento HeobXxoauMMO OLEHWUTb
LOCTOBEPHOCTb MOMYYEHHbIX AaHHbIX, NpoBensl U HeonpeseneHHOCTUM NpeaBapUTEnbHON
OLIEHKWN O MOTEHLManbLHOM BO3AEUCTBUM TEXHOMOMIA HA OKPY>KAIOLLLYIO Cpeay.

Ons noebiweHns 060CHOBAHHOCTM JaHHbLIX O 3aTpartax nonb3oBaTenb [AOIDKEH
cobpatb MX MO BO3MOXHOCTW W3 HECKONbKUX HE3aBUCUMBIX WCTOYHUKOB. WCTOYHMKM
NPOVNCXOXAEHNUSA BCEX COBpaHHbIX AaHHbIX CneayeT AOKYMEHTUpoBaTb. JTO MNO3BOMUT
npocneanTb NyTb MOMNy4YeHUss U OBOCHOBaHUA AaHHbLIX, €CNU NO3AHEee B 3TOM BO3HUKHET
HeobxoanmocTb. Ecrnn MCTOYHMK AaHHLIX — 3TO onyGnukoBaHHOe coobLueHve (OTYeT,
aoknaa) wnu 6asa gaHHbIX, TO AOCTATOMHO CcTaHaapTHou Oubnuorpadun. Ecnn ke
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VUCTOYHWKOM JlaHHbIX CIYyXWUT YCTHOE UnM APYyroe HefoKyMEHTUpOBaHHOe cooblyeHue, To B
3TOM crnyyae gormkeH ObiTb 3adMKCUpOBaH WCTOMHUK MHGOpPMauuM 1 ykasaHa nara ee
NONyYeHns.

BO3MOXHBLIMW MCTOYHUKAMM MONYYEHUS AaHHBIX O 3aTpaTtax SBnstTCS:

a) uHopMaLma oTpacnern SKOHOMWKW  (HanpuMep, nrfaHbl CTPOUTENbLCTBA,
NpoeKTHaa AOKYMEHTaLMA O MNMaHWpyeMbIX K peanvsaumm NpoMbILLNEHHbIX 00bekTax,
AOKYMeHTauns);

) NOCTaBLUMKM TexHonoruu, obopyaosBaHust WM Mp. (Hanpumep, KaTanoru,
npeanoXeHns, KOHKYPChbl);

B) opraHbl UCMOMHUTENBHOW BRacTy;

r) 3KCMEePTbI Y KOHCYNBTAHTbI;

a) Cneumann3npoBaHHbIE KOMNaHWK (HanpyuMmep, B Criy4ae npoBefeHust MUMOTHbIX
NPOEKTOB);

e) oumumansHas nHdopmauus (Hanpumep, JAoknagbl, OTYEThI,
cneuvanuanpoBaHHble XypHarbl, MaTepuarbl BbICTABOYHO-KOHIPECCHBLIX MEPOTPUATUI);

X) vccneaoBaHns 3aTpar B UAEHTUYHBIX NPOEKTax B CMEXHBIX OTPAaCHsiX.

ParmxupoBaHne BapuadtoB HAT no Mepe BospacTtaHuss  SKOHOMWYECKOW
3 deKTMBHOCTM NpefycMaTpusBaeT y4yeT 3KONOrM4eckon Bbirogbl. Hanpumep, peanusauums
NPaKTNYECKON BO3MOXHOCTU YTUIM3MPOBATE TENIO OTXOASLLMX Fra30B NeYen.

Mocne Toro, kak BOSMOXHbIE BAPUAHTbI PaHKUPYHOTCA C TOYKU 3PEHUSA SKONOTUYECKON
pe3ynbTaTUBHOCTU, BapUaHT C HaUMEHbLUMM BO3[EVCTBUEM Ha OKPYXatoLLylo Cpeay MOXeT
ObITb NMPM3HAH HaWMy4LWWM, HO TOMBbKO B TOM Cryvae, €Cnn Takon BapuaHT JOCTYNeH C
3KOHOMMWYECKON TOYKM 3PEHUS.

B coctaB OuUEHKM kanuTanbHbIX 3aTpaT WHOTAa BKMIOYAKOTCS HenpeasuieHHble
pacxopbl, 4YToObl MOKPbITE 3aTPaThbl, KOTOpble HEe MOryT ObiTb TOYHO oueHeHbl. Croaa
OTHOCHATCS T€ Pacxofbl, O KOTOPbIX W3BECTHO, YTO OHWM BO3HWKHYT, HO OMpPeAEenuTb WX
AetaneHO n pobaBuMTb B CMETY 3aTpar He MPeAcTaBnseTcs BO3MOXHbIM. [lo mepe
peanu3auum mpoekTa craTtby 3aTpaT CTaHOBATCA Gonee AeTanbHbIMU U HENpPeABUAEHHbIE
pacxodbl ymeHblualoTcs. Pa3vep pesepBa Ha HenpeABWAeHHble Ppacxoibl — BOMPOC
obcyxaeHnss 1 onbiTa, KOTOpbIA OyAeT 3aBUCETb MPexAae BCEero OT CTeMNeHW TEeXHUYECKOM
LOCTOBEPHOCTN (OMPEeAENeHHOCTH), KOTOpas 3aknapbiBaeTcs B NPoekT. HenpeasuaeHHbie
pacxofbl OOBLIMHO YKa3blBaOTCS Kak MPOLEHT OT kanuTtanbHbix 3artpar. [lobble
obcTosiTensCcTBa, KOTOpble MOrYT MPUBECTM K HEnpeaBUAEHHBIM pPacxopaM, AOMMKHBI
yKasbIBaTbCH OTAEMNBHO W rapaHTUpoBaTth Mnpo3padHocTe. Ecnn ana paccMatpusaembix
anbTepHaTMBHBIX BapuaHTOB TEXHOMOMMA yKa3aHbl pasnuyHbie HenpeaBuAEeHHbIe 3aTparhbl,
BKItOYasl, Harnpumep, HeobxoAMMOCTb W MPAaKTUYECKUE BO3MOXHOCTM Buonornveckon
06paboTkn OTXOLOB Mocrne WX pasfenbHoro cbopa, OHW AOIDKHBI OblTb 0BOCHOBaHBI U
NOLATBEPXAEHbI.

Hanbonee sBHbI crnoco® cpaBHUTL 3aTpartbl Ha peann3aumio  MepornpuaTUa u
n3Bnekaemble BbIFOAbI COCTOUT B NPEACTaBIEHMM B AEHEXHOW (POPME WU CPaBHEHUN WX
METOAOM aHanuaa 3atpar v Bbirog. Ecnm cpaesHeHne nokasbiBaeT, YTO BbIroAbl NepeseLuBaloT
3aTpatbl, TO STO O03HAYaeT, YTO WHBECTULMM B MeponpusTve ornpaeaaHbl.. Hanpumep,
uenecoobpasHa peanusaums NPOEKTOB MO MOAEPHM3ALMM W HOBOMY CTPOMTENbCTBY C
NCNONb30BaHNe UHTErpaLyin SHEPreTUHECKNX NMOTOKOB A1 3HEProcOepexeHms.
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Ecnun pasnuyHble ansTepHaTUBHBIE MEPOMPUATUSI AAIOT NOMOXUTENBHBIE Pe3ynbTaThl,
TO MEPOMPUSTUEM C CaMbIM BbICOKMM PE3YNbTATOM CUATAETCA Takoe, KOTOpOe AaeT camoe
NyuLLlEee COOTHOLLUEHME «LieHa/kaqyecTBOoY.

Mpn BbIGOPE TEXHONOrMN HEOBXOAMMO YUNTBIBATE NPUPOAHO-KIMMAaTUHECKNE YCNOBUS
N 9KOHOMMYECKME BO3MOXHOCTU NPEANPUATUSA, KOTOopoe BHeapseT HAT.

OKoHOMMYeckas LenecoobpasHOCTb Kak Takosasi SBMSETCA  HEOTbLEMMEMOW
cocTaBHOM  4acTbto  KoHuenuun  HAOT.  YrnybnenHyro  OUEHKY  3KOHOMWYECKOW
LuenecoobpasHOCTN CneayeT NPOBOAUTb TOMBKO B TEX Cryyasix, KOrga CyLUEeCTBYIOT ABHbIE
pasHornacus OTHOCUTENbHO TOro, kakme umeHHo HAT moryT ObITb BHEApEeHbl B oTpacnu
NPOMBILLIIEHHOCTN 3KOHOMMYECKN 3P EKTUBHLIM 0Bpazom.

OTtHocuTeneHO  meTogonorim  onpegeneqns HOT  wenonb3oBaHne  nopxopa
3KOHOMMYECKOW LienecoobpasHOCTM He ABMNAETCH CaMOLOCTaTOUHBIM.

Mpn sToM peTanbHbIN aHanM3 Heo6xo4MMO MPOBOAUTL TOMBKO B TOM Chyyae, ecnu
CYLLECTBYIOT peanbHble OCHOBaHWsi nonaratb, 4TO TexHonorms (UM KoMGuHaums
TEXHOMOMNI) ABNAETCA YPE3MEPHO JOPOrocTosLLen, YyTobel cumTatees HAT.

HAOT Takke 4acto obecneyvBaroT U CYLLECTBEHHOE CHWKEHWE NPOU3BOACTBEHHbIX
3aTpaTt, CBsi3aHHOe, B TOM u4ucne, C pecypcocbepexeHuem. [losTomy nokasarenu
MPOM3BOACTBEHHbIX 3aTpaT Hapsfy C XapakTepuUCTMKamMu  3arpsasHsoMX — BELLEeCTB
Heobx0AMMO BKIMKOYMTE B MAKCUMarbHbIN HABOP 3KOMOro-3KOHOMUYECKUX NOKa3aTenen.

OKOHOMUSI MHBECTULIMOHHBIX U SKCNIyaTaLmoHHbIX 3aTpaT MOXeT ObiTb CBSidaHa:

a) c obsizatenbHbIM KOHTPONEM nocTynalowmx Ha o6e3BpeXxvBaHWe OTXOAOB,
ofecneyvBaloLLMM CHWKEHWE PUCKOB BbIXOAA W3 LUTATHOMO pexuMMa  3Kcryarauum
060opyLOBaHNA W BEPOATHOCTW MPEBBLILEHNS JOMNYCTUMbIX YPOBHEW BO3AEWCTBUS Ha
OKpY>KaloLLy0 Cpesly U HaHECEHWs1 Bpeaa 340pOBLI0 MI0AEN;

0) C BbIGOPOM anbTepHaTUBHbIX BapuaHTos HAT, ocHaLEHHbIX CUCTEMON OYUCTKN
AbIMOBbLIX rasop, obecneuymBatoen AONYCTUMbIN YPOBEHb BO3AENCTBUSA Ha aTMOCHEPHbLIN
BO34YX,

B) CO CHWKEHWEM MOTPEBNEHNs pecypcoB NpU YCNOBUM AOCTUXKEHUS MPOEKTHbIX
3HAYEHUIN SMUCCUIA 3arpsA3HSIIOLLNX BELLECTB.

Mocrne OLEeHKN KOMMIEKCHOr0 BO3AEMCTBUSA TEXHOMOMMI Ha OKPYKaKLWyH cpeay
MOXeT noTpeboBaTbCsi CpaBHEHUE 3aTpaT Ha BHEAPEHUE PacCMaTPUBAEMBbIX TEXHOMOMMW.
Ans oObEKTUBHOW OLIEHKM anbTepHaTUB BaXKHO, YTOObI MHOpMaUuMs O 3aTpaTax, koTopas
MOXEeT OblTb MofyYeHa W3 pasnUuHbIX WCTOYHWMKOB, Obina cobpaHa u obpaboTaHa
OOMHaKOBO.

Wcnonb3oBaHre nocrnepoBaTenbHOro (MO3TanHOro) NogxoAa 3aknovaeTcs B BbiGope
Haunydwen (onTumarnsHOW) unu NPUEMEMON, YAOBNETBOPUTENBLHOW anbTepHaTuBbl
NMOCPEACTBOM OMpPeAeneHHbIX AENCTBUA Hah MHOXECTBOM ansTepHaTuB, B pesynbrare
KOTOPbIX  MOMy4aeTcA  MOAMHOXECTBO  AOMYyCTUMBbIX  (BO3MOXHbIX)  anbTepHAaTUB,
YL,0BMNETBOPSIIOLLMX HanaraeMbiM OrpaHUYEHUSIM.

CpaBHUTENbHBIA  aHanuM3 [OMKeH NPOBOAUTLCA MPU  PaBHbIX TEXHOMNOrMYECKUX
ycrnoesumax  (Hanpvmep, NpPOU3BOAWUTENBHOCTM) W OAMHAKOBbLIX  (PUNKO-XUMUHECKMX
nokasaTenen 0be3BpexnBaeMbix OTXOA0B C LiENbIO YNPOLLEHNS, YAELLEBINEHNS, NOBbILLEHNS
HaAEXHOCTH.

B ka4ecTBe orpaHMYeHuid BbICTYNatoT 3aTpaThbl, Crocobbl MCMOSb30BaHUS PECYPCOB Ha
OCYLLECTBMNEHNE arnbTepHaTMBbl. JTO MNO3BONSET CPaBHUTL anbTEPHATVMBHBIE BapUaHTHI
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fAaxe B TOM Clyyae, ecnu AaHHble Oblin MomnyyYeHbl U3 pasfuyHbIX KOMMaHWUA, pasimuHbIX
oTpacrnel NPOMbILMEHHOCT C Y4eToM reorpaduueckux OakTopoB Knumarta, a Takke
CE30HHbIX M perMoHanbHbIx konebaHunm obvema 1 coctasa 06e3BpEKMBAEMbBIX OTXOA0B.

Ecnn paccmatpuBaemMble anbTepHaTVMBHbIE BapuaHTbl MOMYT faTb Takke Bbirofabl W
L[OXOObl KHESKONMOrMYECKOro» Xxapakrepa WM MOryT MPUBECTUM K 3KOHOMUM HEKOTOPbIX
3aTpar, TO OHWU LOMKHbI ObiTb YKasaHbl OTAENbHO OT KanuTarbHbIX 3aTpaTt UNKU 3aTpaTt Ha
3KCMMyaTaumio 1 TeXHUYeckoe obcnyxumBaHue.

K oxuaaemMbiM sKkcnyaTaumoHHbIM pacxogam OTHOCATCS:

a) cTpaxoBble npeMuy;

©) NMUEH3NOHHBIE NNATEXN;

B) pe3epB Ha HenpeaBuaEHHbIE CnyyYan 1 aBapuiiHsie paboThbi;

r) apyrve ofwme HaknagHele pacxodbl (HAaNpUMep, agMUHUCTPaTUBHbIE).

Bce 3aTpaTtbl fOmMKHBI OLEHMBATLCS MO OTHOLUEHWIO K anbTePHATUBHOMY BapUaHTy
(TexHonoruun). B kadyecTBe anbTepHaTMBHOrO BapuwaHTa (TexHororun) obblMHO Gepetca
cylecTByowas cutyaums unv 6a3oBbil BapuaHT, NpyM KOTOPOM He Obino yCTaHOBREHO
npupofooxpaHHoe obopyaoBaHve. basoBbIl BapuaHT yCTaHaBMUBAaKT MO METOAONOrvn
ouenkn HAT, a 3aTpaThbl Ha anbTepHaTUBHbLIE BapyaHThl BbIpa)atoT OTHOCUTENBHO 6a3oBoro
BapvaHTa.

OnbiT BHeaperna HOT nokasan, 4To 3HauMTenbHbIe 3aTparbl MOryT GbiTb CBS3aHbI C
MoandUKaLMEeN KOHCTPYKUMM OOOpYAOBaHUST M BOSMOXHBIM - CHUKEHMEM  SMWCCUNA.
Hanpumep, HeobxoAMMO y4nThIBaTb LOMONHUTENbHbIE 3aTpaTthbl, KOTopble TpebytoTca Ans
PELLEeHNS 384241 COMPSHIKEHNSA MPUMEHAEMOro KOTNa-yTunmsarTopa ¢ CUCTEMON raso0unCTKN.

Mpv fneTanbHOWM OLEHKE B 3HEPreTUYECKOM OTHOLLEHUM CReayeT Takke YYuTbiBaTb
MUHUMM3ALMIO 3aTpaT Ha MpUoBpeTeHne pacxofHbIX MaTepuarnos, BKIOYask BO3MOXKHOCTU
NMPUMEHEHNS BbICOKOKaNOPUAHBIX Y MAro30sibHbIX TOMMMB.

OnTuMmM3auma 3aTpar, JocTuraemas B NMepuop SKChyatauum 3a CYET CHIDKeHWs
TEXHUYECKOro OOCNYXMBaHWUS M BO3MOXHOCTW peanusauvu 3HEepruv, MOXET MpUBECTU K
OYeHb KOPOTKMM Meprojam OKyrnaeMOCTU M MOXET 3aTeM OnpaBAaTtb NPUMEHEHWE Takow
KOHLEMLUN Ha HOBbIX U MOAEPHU3UPYEMBIX YCTAHOBKaX.

UYucrasn npubbinb MOXET CKNaabiBaTbCA U3 NIaHMPYEMbIX AOXOA0B OT OKasaHWusi yenyr
no o6e3BpeXMBaHUIO OTXOAOB, OT BbIPAbOTKN ropsiyen BOAbl, SNEKTPOSHEPINM N BbIYUTAHUA
3KCMIyaTaUMOHHBIX 3aTPaT 1 Haroros.

Onsa obneryeHna npouecca cpaBHEHUS AaHHbIX AOMMKHbI ObITb YETKO YCTaHOBEHbI
KOMIMOHEHTbI 3aTpaT C y4eTOM BO3MOXHOCTEW UCMOSIb30BaHUSA BTOPUYHBLIX MatepuarbHbIX
pecypcoB.

Hanpumep, 3atpartbl Ha AOMOMHUTENbHbIE ONMOKWM TEXHOMOMMYEeCcKoro npouecca wu
NPOV3BOACTBEHHbIE PECYPCbl MOXHO CKOMIMEHCUPOBATL CHWKEHUEM 3aTpar Ha pas3MeLLeHne
LNaMOB WU OCaAKOB OYWUCTKM CTOYHbIX BOJ, @ TakKe WX WCMONb30BaHWEM, Harnpumep, B
LIEMEHTHOWN NPOMBILLNEHHOCTU.

Obuwme exeroaHble 3aTtpatbl Ha HOT KOppecnoHAUPYOTCA K YHUMDULMPOBaHHbLIM
exerogHelM  3aTtpataMm, TpebyembiM, 4YTOObl  MOKPbITb  Kak  COOTBETCTBYHOLLME
3KCMMyaTauVoHHbIe 3aTpaThl U 3aTtparkl Ha 0BCNyXXMBaHWe, Tak U KanUTasibHbIE 3aTPaTkl.

KanutanbHble 3atpaTbl NpU  PEKOHCTPYKLUMM W MOAepHUsaummM  JAEeUCTBYIOLLUX
YCTaHOBOK SBISIIOTCH 3HAYUTENbHLIMM, U B HEKOTOPbIX CIy4Yasx OHW MOryT MpeBbillaTh
BENUYMHY PacCUUTLIBAEMOW BbIFOAbI.
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C uenbio oONTMMM3ALMM BPEMEHHbIX W  (PUHAHCOBbLIX 3aTpar, CBA3aHHbIX C
NPOEKTUPOBaHNEM, CTPOUTENBCTBOM U PEKOHCTPYKLIMEN COOTBETCTBYHOLLMX MPMPOACOXPaHHbIX
TEXHONOMMN, € Y4eTOM TpeboBaHWIA MO OXpaHe W BOCCTAHOBIEHUIO OKPYXalolwen cpefbl,
npeanosnaraeTca peannaoBbiBaTh TUMNOBbIE NPOEKTHbIE peweHns (TI1P).

Ucnone3oBaHve anpobupoBaHHbix TP  MO3BOMUT UCKMHOYMUTE  HEOBXOAMMOCTb
CaMOCTOATENbHON pPaspaboTKM TEXHONMOIMYECKUX PELUEHWI U MPOEKTHO-KOHCTPYKTOPCKOM
npopaboTkn OTBETCTBEHHbIX Y3MOB WU OTAENbHbIX OMOKOB, MPOEKTHbIX W CTPOUTEMBHBLIX
peLLEHUI N NPOrPaMMbl PEKOHCTPYKLIMN.

MeToponorus oueHkKu 3aTpar

TexHonorus, obecneuynBarollas HaMBbICLUMA YPOBEHb 3alUUTbl  OKpyXaroLen
cpeabl, CornacHo npeablaywmM Lwaram MeToauku, obbiuHo sisnsetca HAOT. OgHako,
TexHOmnorna MoxeT He oTHocuTbesa kK HAT, ecnu GyaeTt aokasaHo, YTO OHa 3KOHOMMUYECKUN
He sBnseTtca goctynHou (UK Environmental Agencies, 2002). MNMpeacraBneHHaa metoauka
OLUeHKn 3aTpaT ocHoBaHa Ha pabote, npeactaeneHHon B pokymeHTte «Costing
Methodology for BAT Purposes» (Vercaemst, 2001). Metoguka npeacrasnset cobon
WMHCTPYMeHT pAns cbopa u o6paboTkm wuHdoOpmauuu o 3aTtpatax WM janbHenwem
CpaBHeHUU anbTepHaTuB. B Hel npeacTaBneHbl pekoMeHaaunn ANns CPaBHEHUS AaHHbIX,
NMONyYeHHbIX N3 PasHbIX NCTOYHUKOB.

MeTopmyeckme ykasaHusi B 3TOM rnaBe COCTONAT M3 5 waros:

a) OnpepeneHve rpaHnL, CUCTEMbI U anbTEepHATUB;

©) CBop v npoBepka Ha [OCTOBEPHOCTb MOMy4EHHbIX AaHHbIX O 3aTpaTax;

B) OnpeneneHre KOMNOHEHTOB 3aTpar,

r) OB6paboTka 1 npefcrasneHne nHdopmauum o 3arparax;

4) OTHeceHve 3aTpaT, HanpaBneHHbIX HEMOCPEACTBEHHO Ha 3alMTy OKpyKatoLen
cpeabl Unu Ha gpyrve Lenu.

Llenb M™eTOAMKM — cpenaTe onpefeneHne oTHeceHusa TexHonormnm k  HAOT
MaKCUMarnkeHO SCHbIM 1 NOAPOBHLIM. [Ans 3Toro 3arpatbl pasbusaloTcs HacTONbKO, YTOObI KX
MOXHO ObINO OTHECTM K OTHENbHOMY KOMMOHeHTY. MeToauvka npeanaraeT nonb3oBaTento
HEKOTOpYyto TMOKOCTb 3a CYEeT BO3MOXHOCTM BblIOUpaTb CTaBKy KpPeauUTOBaHUS, HOPMY
AVCKOHTa W ap. nokasatenn. OpHako ANA BCEX anbTepHaTUBHbLIX TEXHOMOMMWA cneayeT
BbIGMpaTh 9TV BEMUYMHBI OLMHAKOBBLIMU 418 PABHO3HAYHOCTM CPaBHEHMSI.

LWar 1. OnpepneneHue rpaHuL, CUCTEMbI U anbTepHaTUB

Ha atoM ware MOXeT MOSIBUTCS HekoTopasi HoBasi MHOopMauusi O TEXHOJIOMUM.
Hanpumep, nHbopmaums o Beirogax ANa OKpyKaroLen cpeabl Npy BHEAPEHUN TOW UK NHOW
TexXHONnornm. APPEKTUBHOCTL TEXHONOMMN MOXHO OLIEHUBATL ABYMS criocobamu:

a) YkasaB KOHLEHTpaLuto 3arpasHUTEns A0 BHeAPEHUS TEXHOMOMn U 3 EKTUBHOCTb
BHEAPEHHOrO NpoLecca;

6) YkazaB 0CTaTO4HYH KOHLEHTPaLMIO 3arpsisHATENS Nocne BHEAPEHUS TEXHOIOMUN.

B Poccum oueHky aPeKTUBHOCTM OYUCTKM MOXHO MPOBOAUTE M TEM, U APYIMM
cnoco6om.

War 2. C6op u npoBepka Ha JOCTOBEPHOCTL MOJIYYEHHbIX AaHHbIX O
3arparax

Bce WCTOUYHMKWM, U3 KOTOPbLIX MOXHO nonyyatb uWHoOpMauul o0 3artparax,
pasnuualoTcsl C TOYKM 3PEHUS NMPUMEHMMOCTW, CBOEBPEMEHHOCTM U AOCTOBEPHOCTU
nony4YaeMon wuHgpopmaumm. B 3TOM Wware MeToaMku AaHbl YKasaHus, Kakne WCTOYHWUKU
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cnefyeT MCnomnb30BaTh, Kak HA HUX CCbINaTbCA W Kak YY4eCcTb pasnuuus AadHbix. Jliobas
uHdopmauma oBblYHO MMEET Lienb, ANS KOTOPOW OHa ucronb3aytotesl. Vcnonb3oBaHue sTou
UHOPMaLUN ANA ApYrux Lienen He Bcerja BO3MOXHO u3-3a cyObektmBHOCTWU. B cBssm C
3TUM KPUTUYECKWUI NOAXOA AOMMKEH ObiTb UCMONBb30BaH MPY MPUMEHEHUM STUX AaHHBIX ANS
Apyrnx uenen. Kpome HenocpeacTBEHHOW OUEHKM 3aTtpar, crnefyer Takke yudTbiBaTb
cnyyam, Korga Ucnonb3oBaHNe TEXHOMOTUN BEAET K YMEHbLUIEHMIO 3aTpar.

UcTouHnkaMmn ansa nonyvYeHUs AaHHbIX O 3aTparax MOoryT CIy>KuUTb:

a) NHdpopmauma 06 obbekTax oTpacnu, HanpuMep, rMriaHbl, NPOEKTHAas LOKYMEHTALMS;

6) MocTaBwmkn 06opyaoBaHNS, HaNpUMep, Yepes KaTarory;

B) 3akoHopaTesnbHbIe OpraHbl, HaNpuUMep, pa3peLLeHns;

r) KoHCynbTaHThI;

a) UccnepoBarensbckue rpynnbl;

€) My6nnyHbIe UCTOUHVKM, HAaNPUMEpP, OTYETbI, XKypHarbl, CAalTbl KOMMaHWIA,

%) OueHkm 3aTpat Ana nogobHbIX 0OBEKTOB.

[ns noBbllEHNsT HafeXHOCTU AaHHbIX CreayeT Monb30BaTbCsl MHOXECTBOM
WCTOYHMKOB, MpW 3TOM OTAaBaTb npeanouteHne Gornee coBpeMeHHbIM. WHdopmauusa o
BPEMEHM W WUCTOMHMKE MOMyYeHUs AaHHblX [OikHa ObiTb ykasaHbl. Kpome Toro,
HeobGXxoAMMO SICHO YykasbiBaTb, K KakoMmy rojy OTHOCATCA 3atpaTtbl, W AaBaTb
NCnonb3yemMble nokasaTenu A4Sl BbIMUCNIEHUS 3aTparT, Takue, Kak Kypc BarioT, KpeauTHasn
CTaeka, CTaBka UCKOHTa U T.4.

[ns oueHkn HeonpeeneHHOCTM AaHHbIX U NOBbLILLEHUS] JOCTOBEPHOCTM NCMONb3yeTCH
Ta XXe CMCTeMa, 4YTO M MpU OLEHKE BO3LENCTBUA Ha OKPYXaloLLyo Cpeay B MpoLUsion rnaee.
Ecnn ecTb KONWMYEeCTBEHHblE AaHHble O MOrpeLLHOCTM B 3atparax, To ee Heobxogumo
yunTbiBaTh. ECnM  TakmMx AaHHbIX HET, TO WCMONb3yeTCs pewuTuHroBad cuctemMa
LOCTOBEPHOCTUN JaHHbIX.

LWar 3. OnpepneneHve CTPYKTypbl 3aTpat

Ons ynobctBa 1M NpOCTOThI MPOBEASHUS OLEHKM 3aTpaTr Ha BHEAPEHUE TEXHOMOrn
HeobxoaMMO oOnpedenuTb CTPYKTYpy 3atpaT. B pgaHHOM Llare MeTopuvke npuBeaeHbl
pekoMeHaauum O TOM, Kakve 3aTpaTtbl JOSTKHbl ObiTb BKIMHOYEHbl WM UCKIIOYEHbI U3
paccMOTPEHNs U Kak nx obpabaTtbiBaTte. YA0OHO NONb30BaTLCA CneayoLMMm NpaBuiamMm:

a) VHBEeCTMUMOHHbIE 3aTpaTbl, TOAOBbIE OMEpauUMOHHbIE U 3KCMNyaTaunoOHHbIE
pacxogbl, rofoBble J0X0Abl U NPUBLINY AOMKHBI ObITh YkasaHsl pasnensHo.

6) WHBecTMUMOHHbIE 3aTpaTbl [LOMKHbl ObiTb pasgeneHsl Ha 3aTpaTtbl Ha
npenoTBpaLleHne 3arpsasHeHNst U Ha 3aTpaTkl Ha CaMm MpoLiecc.

B) OnepaumnoHHbIE 1 3KCNNyaTauMoHHbIE FOAOBLIE PACXOAbI MO BO3MOXHOCTM AOIDKHbI
ObITb pasfeneHbl Ha pacxofbl HA 3HEPrUo, Cbipbe W YCryru, 3aTpaTkl Ha pabouyto cuny u
(hVKCMPOBaHHbIE OMEPaLMOHHBIE 1N SKCMNITyaTauMOHHbIE pacxogbl.

Bce satpaTbl Ha obopyaoBaHWe CpaBHMBaOT C 3aTpatamu Ha 6a3oBbii criyvan, B
KOTOPOM npeanaraemoe 06opyAOBaHNE HE YCTaHOBMNEHO.

B Tabnuuax Hwke npuvBeAeHbl Te acnekTbl KOMMOHEHTOB 3aTpaTt, KoTopble
HeobxoAnMO 0BsA3aTeNbHO y4YUTbIBaTL MPW OLEHKE 3aTpar Ha TexHonoruo. Taioke cneayeT
NMOMHUWTb, YTO B KOHKPETHBIX CIy4Yasx MOryT NMOSIBUTBCSH acnekTbl, KOTOpbIe HE NpeacTaBneHs!
B Tabnuuax, HO AOIMKHbl BbITb yuyTeHbl. B Tabnuue 6.1 npepcraeneHbl crtatby 3aTpar,
KOTOpble HEOBX0AMMO YHECTb B MHBECTMLMOHHOM KOMMOHEHTE 3aTpar.

239



UTC 28-2017

Tabnvua 6.1 — IHBECTUUMOHHbIE 3aTpaThl

Pacxoabl Ha
Pacxopbl Ha o6opyaoBaHue npouecca oBopynosaHua, Ana HenpepsuneHHble
KOHTpoOnsi pacxoabl
3arpsizHeHue
OnucaHne npoekta, ero paspabotka wu | ObopygoBaHue B aToT acnekr
nnaHupoBaHue CpeacTBa KoHTpOns BKIIOYaIOTCA
Mokynka 3emnu NnepBUYHOro 3aTparThbl, KOTOpbIE
O6Lwas nogrotoBka y4acTka 3arpsisHeHus He MoryT BbITb
CTtpouTenbcTBo BcnomoratensHoe TOYHO ONpeAeneHsl,
UHeHepUs 1 CoopyKeHust o6opyaoBaHue HO KOTOpbIE
BeiGop noapsiauvka u nnata emy KoHTponbHo- obsizatensHo
MpoBepka obopyaoBaHUs nsamepuTenbHas BO3HUKHYT B
Mycko-Hanagka annapartypa npouecce paboTbl.
OGopoTHble cpeacTBa CroumocTb aocTaBku
Jlnkeugayus obvekra obopyaoBaHus
MoTepn npousseaeHHON MPoAyKUMU K3-3a paboT | YcoBepLUEHCTBOBaHME
No BHEAPEHWIO TEXHOOMAU Zpyroro o6opyj0BaHus

B Tabnvuye 6.2 npepcrtaBneHbl CTaTbl 3aTpart, KOTOpble HEOOXOAMMO YYecTb B
ornepaLMoHHOM W1 3KCryaTaunMoHHOM KOMMOHEHTe 3aTpar.

Tabnuua 6.2 — OnepaumoHHbIe 1 3KCMIyaTauuMoHHbIE 3aTpaTbl

PukcupoBaHHbIe
3aTtpartbl Ha Bo3moxHble
OHepreTu4eckue 3aTpartbl Ha onepauMoHHbIE U
cbipbe U nocneayowm
3arparbl pabouyio cuny | 3KcnnyaTauuoHHbIe
ycnyru e 3arparbl
3arpartbl
OneKkTpu4ecTso 3anacHble vactu | 3apnnara CTtpaxoBble B3HOCHI BHeapeHne
MpupoaHbI ras BcnomoratensH | onepayuoHHbIM Mnara 3a nuueH3un HOBOW TEXHWKW
YrnesoaopoablYr | ble BewecTsa paboTHuKam, MNpoTuBoOaBapuiHble | MOXeT
onb U ppyrve | SkonorMyecknue | ynpasrieHYeckoM | MeponpusiTus npusecTtu K
TBEpPAblE ycnyrm y U pemoHTHomy | Odpyrue N3MEHEHUIO
TonnuBa nepcoHany rKCMpoBaHHblE npoyecca, a,
O6yueHue pacxoabl cneposarenbH
nepcoHana o,
AOMNONHUTENbH
bIM 3aTpatam

BHeapeHne HOBOW TEXHUKM MOXET MPMBECTU K MOSYYEHUO A0X0AA, YCTPaHEHWHO
3aTpar unv nonyyYeHuo Apyrux Beirog. B tabnuue 6.3 npeactaBneHbl BO3MOXHbIE CTaTbX
[L0X0[0B, YCTPaHUMbIX 3aTparT U BbIrog,

MeToguka Takke npeanonaraeT yyeT Hanoros u cybcuaun, Bosnaraembix Ha
koMnaHuto. OHU AOSTKHBI ObiTb YYTEHbI BHE YKA3aHHOW BbIWIE WEpapxuW, Tak Kak OHW He
SIBMSAOTCS 3aTparamMy B KNAacCUYecKkoM CMbicne (nepepacnpeperneHne pecypcoB OT OOHOW
rpynnel obuecTtea k gpyron). KocseHHble 3aTpaTbl, KOTOPbIe NPEACTaBNsaoT cobon 3arparThl,
CBSA3a@HHbIE C WM3MEHEHUSIMWU Crpoca, 3aHATOCTU U T.4., Takke AOITKHbl ObiTb yKasaHbl
OTAENbHO AN Toro, YTobb! HE YUMTBIBATb UX B OLIEHKE, T.K. 3a4acTyl0 OHWU YXXE€ YUYTEHbl B
WUCXOAHOW wuHdopmaumn. BHewHue wusgepxkn, KOTOopble MOryT ObiTb pesynbTaTtoM
BO3ENCTBUS 3arps3HUTENS Ha OKPY>KaIOLLIO cpefy U JIIOAEN, NCKNOYaloTCs U3 OLEHKN.

240



NTC 28-2017

Tabnuua 6.3 — [loxoakl, Npubbinn 1 yCTpaHUMble 3aTpaThbl

Bo3MoxHble
Hoxopbi YcTpaHuMble 3aTparbl nocrneayowue
BbIroabl
[Mpogaxa OYULLEHHbIX | OKOHOMMS Ha Cbipbe BHeppeHne
CTOKOB ANSA HYXA, OKOHOMMA Ha BCMNOMOraTenbHbIX BELYEeCTBax W | HOBOW TEXHUKM
uppurayum ycnyrax MOXET MPUBECTU
Mpopaxa OKOHOMUS aHEeprum K UBMEHEHUIO
BblpaboTaHHoW SkoHomus paboyen cunbi npouecca u
3NEKTPO3HEeprum OKOHOMWSI Ha MOHUTOPUHI 3arpsisHEHUIA YMEHbLLIEHUIO
Mpoaaxa caxu Ans OKOHOMUS HA peMOHTe 3arpar.
CTpOUTENbHbIX OKoHOMMA kanuTana
mMarepvanos OKOHOMWSI CPEACTB Ha pasMeLLEeHME OTXOA0B
OcraTovHas Cnepyrowme cTatbn AOMKHbI ObITb TaK X yKkasaHbl
CTOMMOCTb B HaTypHbIX BENMYUHAX:
obopyaosaHus O6bem CoxpaHEeHHOW 3HEPrum
KonudecTBo peanun3oBaHHbIX NOGOYHbIX MPOAYKTOB
KonnyecTBo coxpaHeHHbIX TPYAOBbIX pECYPCOB

Ecnun n3BecTHbl N3pepXkn NpeanpusaTisa OL4HOro pasMmepa, To MOXHO NpubnmanTensHo
BbIYMCIUTL  U3OEPXKKUA MPEArnpUsTMS  Apyroro pasmepa (60nbliero WM  MEHbLUETO),
ucronb3ys MeTon koddduuMeHToB MacliTabupoBaHusa. [Ons pacuyeta  wmcrnonb3yeTcs
topmyna (6.1).

o= 6.1)
y x|y
roe:  Cy— 3aTpaTbl NpeanpuaTna y,
Cyx— 3aTpatbl NpesnpusTus X;
y — Macwtad npeanpusTus y (pasmep 1nu BeIyck NPOAYyKUnUnY);
X — MacwTad npeanpuaTus X (pasmep unm Beinyck Npoaykunn);
€ — NpMBNN3NTENbHBIA KO3 ULMEHT.

3HayeHve koadduLMeHTa «e» 3aBUCMT OT Tuna obopyaoBaHWs, OTpacnn, a Takke
BYAa pasnuunsa Mexay npeanpustusmu. Ecnm  3aBoabl MMEKT OAWHAKOBLIA  Habop
obopypoBaHus, TO koaddUUMEHT npubnusutensHo paeeH 0,6. Ecnn npoussoauTenbHOCTb
3aBOfa Pal3nM4aeTCs 3a CYET PasnMYHOM NPOM3BOAMTENBHOCTA OCHOBHOMO MPOU3BOAALLErO
obopynoBaHns, TO koaddULMEHT NpuHUMaeT 3HadveHust ot 0,6 go 0,7. Ons 3aBogos, rae
yBenuyeHue BbiMycka oOcywlecTBnseTca 3a cuyeT aybnuposanua obopyaoBaHus,
KO3(pPULMEHT npuHUMaeT 3HadveHve ot 0,8 pgo 1,0. [laHHas meToauka ABMSETCA NULlb
NpUBNKEeHNEM, 1 BCE AONYLLEHNS JOIMKHbI ObITb YETKO yKasaHbl.

LWar 4. O6paboTka n npeactaBneHne uHdopmaumm o 3arparax

Mocne TOro, Kak MHMopMmauus o 3aTpatax cobpaHa, oHa fomkHa BbiTe obpaboTaHa
Takum obpasoM, 4YTOObl BO3MOXHO ObINO CpaBHEHWE anbTepPHaTUBHBIX TEXHOMOTUNA.
3a4acTyto CpoK UCMOIL30BAHWNS, MPOLIEHTHbIE CTaBKM MO KPeLMTY, KypChl BantoT 1 MHDNSUMSA
pas3nuuHbl AN anbTepHaTUMBHbIX BapuaHToB. [lanee npeacTaBneHbl METOAbI, KOTOpble
nossonat obpabaTbiBaTs WMHMOpPMauMlo O 3aTpatax, Tem caMmbiM  obecreuvsas
paBHO3Ha4YHOCTb CpaBHeHWs anbTepHaTye (European Environment Agency, 1999).

WHorpa satpatbl MOryT ObiTb MPEAcTaBneHbl B pasHbIX BanoTax, MosTomy Ans
CpaBHeHVA HeoBXoAUMO MpUBECTU UX K ofHol BanoTe. [pu ncnonb3osaHMM oOMEeHHOro
Kypca BantoT €ro UCTOYHWK M AaTa fOMKHbI ObiTb NpUBeaeHb!.

Tak kaKk ypoBeHb LEH W3MEHSieTCs roj OT roga 3a cuyeT WHpnauun, Heobxoammo
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NPUBECTU MHOPMALMIO K OQHOMY Nepuoay BpemMern — 6asosomy rogy. Kpome Toro, gaHHble
0 3aTpartax Ha anbTepHaTMBHbIE TEXHWKM 3aLUWThl OKpYXKatowen cpefibl MoryT ObiTh AaHbl
ANA pasHbix rogoB. B cBA3WM € 3TMM KMX MNPSIMOE CpaBHEHWE HEKOPPEKTHO, MOITOMY
HeobxoAMMO Takke NPMBECTM UX Kk BasoBoMy rogy. JTo genaetcs crnegyrowmm obpasom: Ha
MepBOM 3Tane BbIMMCNSETCH KOSIMMULMEHT LEH, UCMOMb3ysl MHAEKChI LeH Ana AByX neT
(dbopmyna (6.2)).

Unpexc 1eH 6a30B0ro roga

KosadunueHT 1jeH = (6.2)

Hupexc 1en ro/a,/|ist KOTOPOTO U3BECTHBI 3aTPATHI

Ha BTOpom 3Tane BbIMUCHAKOTCA 3aTpaThl Ha TexHonormiwo B ©asoBOM rogy no
dopmyne (6.3).

3aTpaTbl B 6a30BOM rofly = 3aTpaThbl B TeKyLleM roAy - Ko3pOULUeHT LieH (6.3)

PekomeHayeTCs UCMOMb30BaTh pearnbHble LEHbl, B OT/IMYME OT HOMMHAmbHbIX,
KOTOPbIE UCKIIOYaT BUSHWE UHNAUMK. [epeBog Mexay peanbHbIMA U HOMUHaMNbHLIMA
LleHaMn MOXeT ObITb BbINOMHEH no dopmyne (6.4).

HomuHanbHas LleHa KOHKpPEeTHOTro roja

PeasbHas 1jeHa = (6.4)
JlednsaTop 11eH KOHKpeTHOro roga-100

MPVHUMN BUCKOHTMPOBAHUST MCMOMb3YETCA B METOAVKE AN MPUBEAEHUS 3aTpaT pasHbIX
nepuogoe k 6asosomy rogy. WcnonbsosaHve storo oblienpuHsiToro MeToaa yaobHo ans
CpaBHEHWs 3aTpaT W NpubbINe anbTepHaTMBHBIX TEXHONOMMIA. MCnonb3yloTca KoHLenumm
LOVCKOHTUPOBaHHOW CTOMMOCTM W YUCTOTO AMCKOHTMpoBanHoro goxoga (YAM), koTophbin
paccuuTbiBaeTcs no dopmyne (6.5). 3ToT mMeToa — OAMH M3 MCMONBL3yeMbIX ANA Bbibopa
Havnbonee BbIrOLHOrO NPOEKTa ANs MHBECTUPOBaHMA 1 TpebyeT nonoxutensHoro Y44, OaHako
Mpy CpaBHEHWN anbTEPHATVB MPU MHBECTUPOBAHUM B TEXHWKY AN 3alUMTbl OKPYXarowwen
cpeapl YA MoxeT ObiTb M OTPMLUATENBHBLIM, TaK KaK 3KOMOrM4yeckMe BbIrofbl, MOMyYeHHble 3a
CYET 3aLUMTHBIX TEXHUK, HE NMPOAAKOTCS W, CriefoBaTenbHO, He yuuTbIBatoTCA Npu pacyete Y440

JleHe)XXHbIH TOTOK¢ (6 5)

_ n
Y/ = —UuBecTr UM + Y1y a+nt

Bblbop cTaBkvM AUCKOHTA BakeH AN MPOBEAEHUA OLEHKW. PasnunyHble opraHmsauum
AaloT duUHaHCBI MOA pasnuMuHble MPOLUEHTbl ANs pasHbix npoekToB. Pekomenpyetca
WCMONb30BaTh pearibHy0 CTaBKy AMCKOHTA, a HE HOMUMHAIbHYIO, TaK Kak B HEW yXKe yuTeHa
WHPNAUMSA, HO NpUM 3TOM CreayeT Monb3oBaThbCA peanbHbiMU LeHamu. CBs3b Mexay
peanbHOM N HOMUHAINBLHOM CTaBKaMKn AUCKOHTa npeacTtaeneHa B gopmyrne (6.6).

1+HOMHHA/IIbHAA CTABKA AUCKOHTA
PeasnbHasi cTaBKa JJUCKOHTA = [ ul ] -1 (6.6)

1+yposeHb HHQJISIIMA

Mpu wucnonb3oBaHWM CTaBKM AUCKOHTA HeoBxoAMMO TMPUBECTU  CREfyoLWYIo
WHOpMaLumIo:

a) UcTouHmk cTaBekuy;

©) MpruKHBI NONPABOK CTAaBOK 1 0O6BLACHEHME NX HEODOXOAMMOCTY;

B) Ecnn cTaBku pasnuuHbl Ans pasHbiX NeproaoB, TO 060CHOBaHWE 3TOMO Pasnuyms;

r) CtaBky cnegyeT NPUMEHSTb 40 HarNoroB.

WHdopmaumio 0 3atpartax npesnodTMTeNBHO BhipaxaTth B BUAES roaoebix 3aTpar. Ans
3TOro HeobxoAMMO NEPEBECTU BCE AEHEXHbLIE NMOTOKU B rofoBble 3aTpaTbl. Ans aton uenu
ucnosnb3yeTcsa fBa METOAa, OAHaKO OAWUH U3 HUX obnagaeT GorbLuel rmMbKocTblo, NO3TOMY OH
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npvBeAeH Huxe. MNonHble roaoBbie 3aTpaThl PacCHUTLIBAIOTCA KaK MHBECTULIMOHHBIE 3aTpaTh!
NMOC OnepauyoHHbIe W 3KCMyaTaumMoHHbIe 3aTPaThl, YMHOXEHHbIE Ha dhakTop Bo3spaTa
kanuTana (dpopmyna (6.7)).

ToJHbIe rOJ0BbIE 3aTPaThl = [Zr Oi;:l:)cf] [(Zi:?t] (6.7)

roe:  Ci— MHBECTMUMOHHbIE 3aTpaThl Ha nepuog t (06bl4HO 1 rog);

OC; — cymma onepaumoHHbIX M 3KCMNyaTaLMoHHbIX 3aTpaTt U LOXOA0B 3a nepwog t
(MOXET ObITb MONOXUTENBHOW UM OTPULIATENBHORN);

I — CTaBKa [UCKOHTA (KPEAWUTHBIA NPOLIEHT);

N — CPOK MONE3HOro NCMonb3oBaHWA 06opynoBaHMA B rogax.

JanHble 0 3atpaTtax moryT ObiTb B3ATbl M3 MPaKTUKM 3apybexHbIX 3aBO4OB, ANS
KOTOPbIX 3aTpaTtkl MOryT 6biTb APYrMU, Yem ecnm Bbl OHM HAXOANIUCE B OL4HOW CTpaHe. 3Tn
AaHHble BO3MOXHO MCMOMb30BaTh, HO HEOOXOAMMO BBECTU KOSPDULMEHTL.. B oueHke
HeoOXoAMMO YyKasaTb, Kakme KoahduUMeHTbl ObiNnM  UCNONb30BaHbLI, KaKk OHW  Obinn
paccunTaHbl, 4ToObl 06ecneYnTb ACHOCTb OLIEHKN.

Kpome mncnonb3oBaHns rofoBbIX 3aTpar, ANA OUEHKM MOXHO MCMONb3oBaTb Apyrue
cnocobbl. 3atpaTtbl Ha efuHULY NpoAykuuMu yAoBHO UCMONb30BaTb MPU UX CPaBHEHUM C
PbIHOYHON LIEHOW eAuHMLbI NpoayKuun. Takum o6pasom BO3MOXKHO OLEHUTb AOCTYMHOCTb
TEXHOMNOTMN K BHEAPEHWIO. 3aTpaThbl Ha AVHNLY YMEHBLUEHUA 3arpssHeHus LenecoobpasHo
NCMONb30BaTh AN OLEHKM SKOHOMUHECKON LeNecoobpasHOCTU TEXHUKM.

LWar 5. OTHeceHue 3aTpar, HanpaBrieHHbIX HEMOCPEACTBEHHO Ha 3alMTy
OKpyXarolen cpeabl U Ha gpyrue uenu

[aHHble 0 3aTpaTax cnepayeT pasnuyaTtb MEeXAy 3atparamy Ha BHELPEHUE TEXHUKU
AN 3alMTl OKPYXKaloWEN cpefbl U 3aTpataMy Ha apyrve uenu. JpyrumMm Lensmm MoxeT
ObITb CHWXKEHWe noTpebneHus 3Hepruyn, KOTOPOEe MPUBOAWUT K YBENUYEHWIO npubbinu
koMnaHuu. MNosToMy crneayeT pasnuuarh 3aTparhbl, KoTopble OyayT KOMMEeHCUPOBaHbI 3a CYHET
3KOHOMMWU W yBENMYEHUM NPUBLINK, 1 3aTpaThl, KOTOPbIE HE MOYT ObiTb KOMMEHCMPOBaHbI U
OTHOCSITCSt HEMOCPELCTBEHHO K 3aLLUTE OKPYXaloLen cpeabl.

Tak, 3atpatbl Ha npupopooxpaHHoe obopyaosaHMe nepen cOpocom/BeIGpPOCOM
3arpsA3HNTENSA B OKPYXKaIOLLYHO ClefyeT cpasy OTHECTM K 3aliuTe OKpyKatolewn cpegbl, T.K.
OHW CRnyXaT TOSIbKO 3TOW Lenn. B npoTMBOMONOXHOCTL, TEXHOMOMMW, BHEAPEHHbLIE B Cam
NpPoLece, MOTYT CMYKUTb HE TONBKO YIYYLLEHMIO 3KOMOMMYECKUX nokasaTenen, HO 1 ApYruM
uenaMm. Ecnu BHeapeHne TexHONOrMM BeAEeT K Bbirofam  (JOMOSHUTESNbHLIA JOXOA,
YMEHbLUEHNEe pacxofoB W T.4.), 3TW BbIrodbl NMPEBOCXOASAT 3aTpaTbl, U CPOK OKYNaemMocTu
MeHbLLe, YeM TPUW rofa, TO NMPOEKT CYMTAETCA 3KOHOMMUYECKUN BbIFOLHBIM W, CIEA0BATENBHO,
MOBbILLEHWE YPOBHS 3aLLMThbl OKPYKAIOLLEA CPefbl He SIBMNSIETCA NEPBONPUYNHON BHEAPEHUS
TexHonorum (European Environment Agency, 1999). JanbHelwee ncnons30BaHNe METOAUKM
B TAKOM Crny4ae He MMeeT CMbIcha.

Ecnn cpok okynaemocTn Gonblue, Yem Tpu rofa, TO CreayeT CPaBHUTb MPOEKT C
nofobHbIMK, rae He GepeTcsi BO BHMMaHWE YIydlleHWe 3KOMOMMYHOCTM MPOM3BOACTBA.
PasHnuy B 3aTpatax Mexay ABYMS NpPOEKTamMM MOXHO OTHeCTUM K  3aTpartam
HEMOCPEACTBEHHO Ha 3aLUWTy OKpYXaroLLen cpeabi.

OTHeceHve s3aTpaT K 3aluTe OKpyXatolled cpefbl He BCErga O4YeBMAHO, HO 3TO
obssatensHas YacTb MeToaukn. [Nonb3oBaTenb LOMKEH ykasaTe JOMyLieHWs, o6ocHOBaTb
MPUYMHBI ANS NPUHATUA PELLEHMS U yKasaTb UX YETKO M SICHO B OLEHKE.
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6.2 [aHHbIe 0 3aTpaTax npu AoobIve HethTU
B tabnuue 6.4 npeactaBneHbl YKPYMHEHHbIE AaHHbIE O 3aTpaTtax Ha TexXHOMoruv
800bIun HedTw.
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Tabnuua 6.4 — 3atpaTbl Ha TEXHONMOMMU J4OOLIMM HETM NO AaHHLIM NPEANPUATUA

KanutanbHbie 3aTparbl

KanutanbHble
Ha CTPOUTENBLCTBO 3aTpaTh! Ha BBOA
Ne TexHOMOrMS: obvekra/ yctaHOBKM / Fop, 06LeKTa B JkennyaraunoHHble
BHeApeHune cTpouTenbcTBa 3aTpartbl, MIH.py6/rog
TeXHUYeCcKoro sKennyaratvio,
pelueHusi, MAH. py®. MIH.py6
1 |lasoxomnpeccopias  ctaHuma  (KC): 2,35 — 266 2004-2015 1514 18-750
KOMMNPVMMUpOBaHWe
2 | bypeHue ckBaxuH: BypeHue Ha cylle 11700 - 21634 2015 19 045 -
3 Faao—msmepMT_eanaﬂ craHyus  (TNC): 85 2004-2015 567 )
KOMMEPYECKUA YYET rasa
4 | JoxumHas HacocHasa ctaHuus 57 2015 - -
MHaueBmayansHas ycTaHoBka ans
5 | 3aKkauky CTOYHOW BOAbI B NNacT (3akayka - - - -
CTOYHOWN BOAbI B NNAacT):
5.1 | o6bemMHble Hacochl 1,95 2015 - 0,15
KaHanunsaums 1 OYUCTHbIE COOPYXKEHUS:
TEXHOMOMMM OYUCTKM CTOYHbIX BOJ, ) 2014 ] 9.03
KycT ckBaXKWH: KycToBas fobblya 2 214-55 871 2004-2015 2 152-5 075 6 523-12 427
KyctoBas HacocHas cTaHuua  Ans )
3aKayKky NoATOBapPHOW BOAbI B NNACT: ) B -
8.1 | BKHC 33 2009 - -
9 KycToBas HacocHas craHuus  Ans ) N _ )
3aKa4Kky NPEeCHOW BOAbI B NNacT:
9.1 | HacocHbIN arperat 960 -1 920 2004-2015 2,81-1 920 0,85-525
9.2 | 6rnoyYHas kycToBasi HacocHas CTaHuust 275 2009 275 94
10 KycToBas HacocHas  cTaHuns  AnS ) i i )
3aKa4yky CTOYHOW BOAbI B MIIaCT:
10.1 | KycTOBasi HaCocHas CTaHUus 69-725 2007-2015 22 -725 1437-2 463
10.2 | HacocHbIW arperar 5,62-5,99 2011-2016 2,08-5,49 0,18-1,30
MEXCKBEXXUHHASA Nnepekayka 4Ns 3akauku
10.3 NnacToBOW BOAbI M3 CKBaXKWH-4OHOPOB B ) 2004-2016 502 )

nnacrsl, BCKpbITbIE
akuenTopamu

CKBaX>XUHamun-
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MpodomkxeHue mabnuyp! 6.4

KanutanbHble 3aTparhl KanuTanbHble
Ha CTPOUTENbCTBO saTpaTbl Ha BEORA
Ne | T obvekra/ yctaHOBKM / lop zﬁ oKTA B SKennyaTaunoHHble
- exHonorus BHeApeHue cTpouTenbCcTBa by 3aTpartbl, MIH.py6/rog
aKcnnyarauuto,
TexXHU4eckKoro 6
peLlueHusi, MAH. py®. MITH.py
19 | MyneTugpasian  Hacocwan  craHuua: 9,84-16,68 2001-2015 17-330 8,42-167
TPaHCNopT NPOAYKLUN CKBEXKUH
12 | HanopHein rasonposoa. 134 — 821 2004-2015 8 757 — 439 2,68 - 54
TpaHCnopTUpOBKa rasa
13 | Hanoprelv HeTENPOBOA; 50-2 985 2004-2015 39 - 9850 3,28 - 280
TPaHCNoOpPTMPOBKa HePTH
14 | Hedrenepekasnsaiouias CTEHHA: 3513 - 12670 2004-2015 42312286 62 - 825
TPaHCNopTUPOBKa HEPTH
15 OunCTHbIE  COOPYXEHWSA:  TEXHOMOorMu 120 2011-2012 2 1,50 - 4,00
NOArOTOBKW MNACTOBbIX M CTOYHbIX BOJ
16 Egowpiv;m-cnaTqubm nyHkT (NICM): caaqa 482 — 10 257 2004-2015 482 -2 254 27 - 65
PesepByapHbin napk: pesepsyap . )
17 BEpPTUKANKHBIA CTANLHON 7 924 517-13 281 021 2004-2015 1371 192
18 | CucTeMa  3aBOAHEHWS  NMPOAYKTMBHbIX ) ) ) )
nnacros:
181 | o4mcTka npu3abonHoOM 30HbLI Nnacra 0,035 2016 ) 0,062
MeTOA0M CBabUpoBaHus
18.2 | THY 12-14 2014-2015 - 1,92-2,17
19 Cuctema sakaukm B nnact napa wunu ) ) ) )
ropsiyeri BoAbl BbICOKOrO JaBneHus:
19.1 | BogorperHas craHyusi 209 2012 209 -
19.2 | NMaporeHeparopHas cTaHums 209 — 382 2015-2016 3,6-4,8 18 — 120
Cuctema wusMepeHUss KonuMyecTea W 3,77-113
20 | nokasatenen kauvectBa HecTM (CUKH): 1,26 — 958 2000-2015 23 -958
Kommepueckun y4eT HethTH
Cucrema anektpooborpesa: QOborpes
21 TpyBonporoos 26 2014 0,2 0,002-0,17
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lMpodomkeHue mabnuuysi 6.4

KanutanbHble 3aTpathl
Ha CTPOUTENBLCTBO
obbekra / yctaHOBKM |

log,

KanutanbHble
3aTpaThbl Ha BBOJA,

JKennyaTtaunoHHble

Ne TexHonorus obbekTa B
BHeapeHue CcTpouTenbCcTBa sKCRNyaTaumIo, 3aTparthbl, MiH.py6/rog
TeXHU4YeCKoro
peLUeHusi, MIH. py®. MIH.py6
CkBaruHa (HarHeTaTenbHasn unu
22 nornowaIoLLas) 12 041 2004-2015 1170 281
23 | CkBapkmHa (aKcnnyartaumnoHHas): - - - -
23.1 | BUH - - - 2,67-3,7
23.2 | BHH - - - 1,4-2,90
YCWH ¢ «KkaHatHow wwTaHron Ans
23.3 | skcnnyatayMm CKBaxkuvH C  BOKOBbIM 2,91 2015 - 0,02
CTBOINOM
23.4 | BbicokogebuTHbin YOLIH 1,02 2014 - 0,72
24 pr60|‘IpOBE)AbI cbopa w TpaHcnopTta ) ) } )
CKBaXKMHHOWM NPOAYKLMU:
24.1 | HebTecboOpHbIV TpyGonpoBoa 728 -4194 2015 673-4193 4,53 — 83,6
24.2 | BogopacnpegenutenbHbIi NyHKT 6 133 2000-2015 6 133 55
25 | Yanbl yyeTa Bogbl 2 345 2015 - 0,1
26 | Y3nbl yyeTa rasa: - - - -
26.1 | nyHKT y4eTa pacxoja rasa Ha pame 0,91 2013 0,91 0,34
26.2 | CUKI 2,50 2012 2,50 0,14
27 | Yanbl yueta HedTn (CUKHC) 20 2008-2013 20 0,2
YcraHoBka 4na ynaeBnuBaHUs HeTAHbIX
28 | rasos, BbiGpacbiBaeMbIX n3 6,49 - 18,18 1998-2015 142 0,75-11
TEXHONOMMYECKOro 06opya0BaHNA
YCTaHOBKA KOMMMEKCHOM NOArOTOBKW
29 rasa (YK 4779-5803 2013-2014 - 199 881 — 237 596
YcraHoBka HU3KOTEMNepaTypHON
30 cenapayum (YHTC) 2041 2010 ) )
31 YcraHoBka noAroToBKn HedTH: ) ) ) )
komnnekcHon nogrotoskn (YKMH):
31.1 | UNC 14 404 2014 - -
31.2 | TennoobMeHHUK 6 2013 - 0,3
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OkoHvaHue mabnuus! 6.4

KanutanbHble 3aTparbl KanuTanbHoLie
Ha CTPOUTENbLCTBO
ob6bekra/ yctaHOBKM / Fon 3arparel Ha BBOA 3kennyataumMoHHble
Ne | TexHonorusa ob6bekTa B
BHeapeHue CTpOUTENbCTBA 3aTpartbl, MIH.py6/rop,
TEXHUYECKOro skennyarauuio,
pelueHusi, MIH. py®. MIH.py6
32 | YcraHoska nogrotoku Hedptn (YIMH) 93 — 124 252 2000-2015 93 -115363 43 -1030
- 1970-1989 - 1,50 -270
32.1 | PekoHcTpykyma YIINH 13 2008 13 25
33 | HacocHas HedTeHanusa 5278 853 2000 - -
34 | YcraHoBKa NoAroToBKN HEPTAHOrO rasa 193 — 941 2008-2012 193 49
YctaHoBka npepBapuTenbHoro cBpoca
35 nnacTosoit Boas! (YIICB) 20 - 846 2004-2015 42 — 1877 0,50 - 758
35.1 | PekoHcTpykuus YICB 69 2010-2011 69 24
36 z_lcgj:')“"a MyTeBoro MoAorpesa Hegry 2,68 - 25 2012-2015 2,68-9,4 0,77
37 | YcraHoBka ctabunusauyum Hedtu (YCH): - - - -
37.1 | TennooBbmMeHHUK 1 2014 - 0,3
37.2 | neyb Harpesa HedTH 75 2015 - 2
38 YCTaHOBKM  ANsi  NPUrOTOBNEHUS 1 ) i ) }
[,O03UPOBAaHMSA peareHToB:
38.1 | uHrmburopos - 2004-2015 - 111
38.2 | pacTBOPOB NONVMEPOB 8,52 1995 9,74 1,70
39 | dakenbHble YCTaHOBKY: - - - -
39.1 | BepTuKanbHble 0,56-7,92 2004-2015 511 -
39.2 | HM3KOro AaBneHust 18 1999 - -
39.3 | BbICOKOTO AaBneHusi 6,95 2003 - -
OHeprocHabxeHue: TennocHabxeHue
40 (oTenbHas) 3,73-6,99 2011-2013 3,73-6,99 0,18-7,88

6.3 [aHHbIe 0 3aTpaTrax Ha NPUPOAOOXPaAHHbIE MEPONPUATUS

B Tabnunue 6.5 npepcraBneHbl YKPyNHEHHble [faHHble O 3aTpaTtax Ha peanu3aumio OTAENbHbIX TEXHOMOTMYECKUX PEeLUeHMA,
MO3BONSOLUMX YNYYLIUTE 3KOSOMMHECKMUE NoKa3aTENN NPEanpUaTUA oBbIMN HedTu.
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Tabnuuya 6.5 — [aHHble O 3aTpatax Ha TEeXHOMOIM, CHWXalowue 3KONOrnyYeckoe BO3gencTBMA NpeanpusaTuiA gobblum HeddTn, no

pe3ynbTaram aHKETUPOBaHUS.

KanutanbHble 3aTpaTtbl HA

KanutanbHble

No TexHU4ECKoe MonyHeHHDIR SKONOMHHSCKMU CTpOUTENbLCTBO 06 bekTa/ loa 3arparbl Ha AkcnnyaTtaumoH
o peweHme adpcpeKT BHegpeHne TEXHUYECKOro | cTpouTternb | BBOA4 o6bekTa B Hble 3aTparThl,
pelueHus, cTBa aKcnnyarayuio, MnH.py6/rog
MITH. py®6. MITH.pY6
1 TasokomnpeccopHas cmanyusi (KC): komnpumuposaHue
1.1 | MunHu-TKC na YINCB PecypcocbepexxeHne 23 2013 23 4,54
MobunbHas
1.2 KoMnpeccopHas PecypcocbepexeHne 53 2013 - 85
yCTaHoBKa
2 BypeHue cksaxuH: BypeHue Ha cyu
2.1 TepMOKenchl PecypcocbepexeHune 2,10 2016 - -
Chyck 06caaHoi CHl:I)KeHVIe hU3NYECKOro
BO3JENCTBUSI Ha NOYBY 3a CHYET
2.2 Bp;ﬂ:::;:\ncl-la npeaoTBpPaLLEHNA OCMOXHEHWUIA 17,91 2016 - -
Mpu CrycKke 1 BO3MOXHOCTb
CMNOXHbIX CKBaXKMHAX
nsbexarb nepcdopayum
CHWXEHNE 3KONOrnYECKUX
BO3/JEWCTBUN 3a CHeT
npeaoTBpaLleHns OCNOXHEHUN
n aBapui B npouecce GypeHus:
2.3 F:gm:j)::rig::ﬁl;(;e NpPOrHo3 AaBneHus Havana 47 2016 - -
ASnVp 0OpYLUEHUS] CTEHOK CKBEDKUHbI U
JAaBrneHusi Hayana nornoLeHns;
BbIGOp NnoTHocTU BGypoBoro
pacTeopa,
CHWKeHUe 3KONOornYeckux
24 Byposon pacTsop Ha BO3JEWNCTBUN 3a CYET 247 2016 _ R
HedTAHON OCHOBE | NpejoTBpaLLEHUs pucka obsana
CTEHOK CKBa)KWH.
n%ﬁi{::::‘gfﬂ CHyl)KeH@e usnyeckmx
25 60pLGLI C BO3J1€MCTBMMN Ha NOYBY 3a CYET 1180 2015 - -

nornoLeHnaMmn

cokpalleHus cpoka bypeHust
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lNpodomxeHue mabnuupi 6.5

KanutanbHble 3aTpaTthbl Ha
CTPOUTENLCTBO 06 bekTal

lop

KanutanbHble
3aTparbl Ha

OKkcnnyaTtauuoH

TexHu4veckoe MonyYeHHbIN 3KONOrM4ecKuin
Ne eLIenme acheherT BHeApeHNE TEXHUYECKOro | cTpouTenb | BBOA O6bEKTa B Hble 3aTparbl,
P pelueHus, cTBa aKcnnyaTauuio, MIH.py6/roa
MIH. pyb6. MITH.py6
PacTtBop Ha npsmomn
2.6 P p PecypcoctepexeHue 2 360 2015 - -
3MYNbCUn
bypeHune
rOPU3OHTarbHbIX
CKBANUH C CHwxeHne dusmnyeckmx
BO34ENCTBMI Ha NOYBY 3a CYET
2.7 nPUMEHEHNEM 30 2016 - -
NOBbILLEHNS 3DIEKTUBHOCTU
POTOPHO-
BCKpPbITUS
yrnpaBnsieMbIX
cucTem
BypeHue mHoro-
28 3a00MHbIX CKBaXKUH
C NPUMEHEHNEM CHwxeHune hursnyeckmx
P - cp 19,65 2016 - -
POTOpPHO- BO3AENCTBMIN Ha NOYBY
yrnpaBnsieMbIX
cucTem
BypeHue
MHOro3aboMHbIX HIKEHNE PU3NYECKNX
2.9 c . dp 9,73 2016 - -
CKBa»KUH BO3JENCTBUIA Ha No4BY
crangaptHon KHBK
CHwxeHne husmnyeckmx
KpenneHune CkBaXKUH | BO34EWCTBUIA HA MOYBY 3a CYET
XBOCTOBMKaMU C NoBbILLEHUSA 3OEHEKTUBHOCTU
210 PP 18.21 2016 - ;
npMMeHeHnem BCKPbITUSA, 30HbI APEHNPOBaHNS
paspbIBHbIX MydT 1 oxBaTa NpPoAYKTUBHOMO
nnacra
Cnyck -
3KCMNNyaTauMOHHbIX CHWXEHWe 3KONOrm4YecKkmnx
KOMOHH C BO3ENCTBUIA 38 CHET CHMKEHUS
2.11 AsmcTs 18,78 2016 -
NpUMeHeHneM aBapUNHOCTU NpU Crnycke
LenbHoMeTannu4yec 3KCMNyaTaunOHHbLIX KOMOHH

KMX LIEHTPaTOpOB
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lNpodomxeHue mabnuupi 6.5

KanutanbHble 3aTpaTthbl Ha

KanutanbHble

T n - . CTPOUTENLCTBO 06 bekTal Mop 3arparbl Ha JKennyaTtaymoH
Ne exHueckoe OnyHeHHBIN SKonoruieckum BHeApeHNE TEXHUYECKOro | cTpouTenb | BBOA O6bEKTa B Hble 3aTparbl,
peweHue adpchexT
pelueHus, cTBa aKcnnyaTauuio, MIH.py6/roa
MIH. pyb6. MITH.py6
3 JoxumHas HacocHast cmaHyus: ¢ npedsapumerbHbiM cbpocom niacmosoll 800kl
Y3en cenapauyum
3.1 rasa co cbpocom OHeproapHeKTMBHOCTb 133 2014 - -
nnacToBoOW BOAbI
4 Kycm ckeaxxuH: kycmosasi 0obbiqa
41 MC PN PecypcocbepexeHne 9,16 2016 - -
[MoBbIweHne
BHegpeHne 3HeproaPeKTNBHOCTU
4.2 | aHeproadpdeTnBHbIX aKkecnnyatayum 3,26 2014 156 57
ycraHosok YOLH MEXaHU3MPOBaHHOro poHaa
CKBa>KWH
[eocuHTETMYECKUI
BbICOKOMPOYHbIN
43 marepuan npu OHeproaheKkTMBHOCTb 5,84 2012 - -
CcTpouTenbcTBe
NPOMBICMOBbLIX
aBTOLOpOT.
5 MexckeaxuHHasi nepexkadka s 3akaqku nnacmoaoll 800kl U3 CK8aXUH-OOHOPO8 8 11/1aCMbl, 8CKPbIMbIE CK8aXUHaMU-aKuenmopamu
51 TpybHble genuTtenu =
. das ecypcocbepexeHmne 28 200 2007-2015 - -
6 MynbmucgbasHas HacocHasi crmaHyus. mpaHcrnopm npodyKuyuu CK8axuH
6.1 B”:Sg’;*g"ah"g H OHeproadhbeKTUBHOCTS 101-305 2005-2014 |  0,11-0,34 0,66 — 1,15
7 3KcnmyamayuoHHasi CKeaxuHa
7.1 B"'CO"%E”"”"“" SHeProadeKTUBHOCTS 0,36 - 37 2015-2016 - -
JInHenHbI NpuBog, CHWKeHWe yaenbHOro
72 LrH aHepronoTpebnenuns Ha 26 % 3 2013-2015 ] 0,27
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MpodomkeHue mabnuyp! 6.5

KanutanbHble 3aTpaThbl Ha KanutanbHble
TexHuyeckoe MonvueHHLIA skonoruyeckus | CTPOUTeNBCTBO obnekral lopg, 3aTpartbl Ha JkcnnyaTtaunoH
Ne eLIeHmne y 3" kornorut BHeApPEeHNe TEXHUYECKOro | CTpouTenb | BBOA O6BLEKTa B Hble 3aTparbl,
P bepexr pelweHus, cTBa 3Kcnnyartauuio, MIH.py6/rog
MIH. py6. MITH.py6
HKT ¢ cunukatHo- OHeproaHeKTUBHOCTb 1
7.3 3amManesbiM ch’: COCBEDEKEHNE 1,23 2015 - -
NOKPbITUEM pecyp P )
74 MepthopaymnoHHas OHeproahheKTUBHOCTL U ) 2015 } 201
cucTema pecypcocbepexeHne
7.5 Bb'COKlf)lgoﬂanbM OHeproathdeKkTUBHOCTD 38 2013 - -
HaHeceHune
NOKPbITUA Ha
BHYTPEHHIOO ;
7.6 NoBEPXHOCTb HKT. PecypcocbepexeHne 0,45 2014 -
CHWKeHWe Koppo3nm
HKT, ACIO.
7.7 YOLH ¢ OP3 PecypcocbepexeHne - 2014 - 3,06
Y3UH ¢ nakepom,
7.8 anbTepHaTuea PUP. PecypcocbepexeHne - 2014 - 11,02
MpoTekTopHas
7.9 sawmra YOLIH ot PecypcocbepexeHne - 2013 - 2,27
KOppo3uu
7.10 | YW (rmpgponpuBog) SHeproadheKTUBHOCTb 10,81 2012 - -
KancynupoBaHHbI
7.1 WHIBUTOP Pecypcocbepexerue - 2014 - 24,82
8 Tpy6onposodsi cbopa u mpaHcnopma ckeaxuHHol npodykyuu: C60p u MpaHcnopm CKeaXUHHOU nPodyKyuu
MHOYKLUUOHHBIRA
8.1 vaGens OHeproadhheKTUBHOCTb - 2015 - 1031
9 YcemaHoska eeoda peazeHma e mpybonpoeod: Beod peazerma e mpy60rposod
ycraHoska PecypcocbepexeHune
9.1 J031poBaHNs yP P - 2013 - 21-127
XxvmpeareHTa
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OkoHyaHue mabnuypl 6.5

KanutanbHble 3aTpartbl Ha

KanutanbHble

Ne TexHuueckoe Mony4eHHLIi SKONOTNYECKMi CTPOUTENLCTBO O6BLekTa/ lNop 3arparbl Ha 3kcnnyaTtauuoH
pelueHme adheherT BHeApPEeHne TEXHNYECKOro | crpoutenb | BBog 06bekTaB | Hble 3aTparhl,
peleHust, cTBa aKcnryaraumio, MIH.py6/roa
MITH. py®6. MIH.py6
10 Ycmaroska nodzomosku Heghmu (YI1H)
OHeproacddeKkTBHOCTU
10.1 Ycrarnoska YPI (cHWKeHne noTpebneHus 5,38 2012 5,38 -
3ANEKTPOIHEPIrK)
11 YcmaHoska npedeapumeribHo20 c6poca niiacmoeoli 60dbi (YI1CB)
] PecypcocbepexeHnune
11.1 c?e)r(| ;;211‘;; (cHWKeHue pacxoaa TOMMUBHOIO 110 2009-2010 2 2
rasa u NnpecHou Boabl)
12 QaKeribHbIe yCmMaHO8KU: 8epMUKalbHble
12.1 [oxnmHas 6,88 — 38 1965-1985 0,15-0,58 0,98 - 2,37
HacocHas CTaHuus
122 |  Ans nepekauku Pecypcocbepexeniue 33— 84 2009-2014 0,49 — 0,57 0,86 — 2,43
KUAKOCTU
YcraHoBka ¢
12.3 | npenBapuTerbHbIM PecypcocbepexeHne 33 2003 0,69 2,58
cbpocom
13 OHepaocHabxeHue: moniugocHabxeHue
OHeproaphekTMBHOCTD,
13.1 rTac CHUXEHMWE BbIGPOCOB 3a cYeT 4194 2013 } 177

yTUnM3aums nonyTHoro
HedTAHOro rasa.
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Paspen 7 lNepcneKTUBHbIE TEXHONOIUN

Paspen 7 copepXvt nepeYeHb U onucaHue NepcrnekTUBHBIX TEXHOMOMA, K KOTOPbIM
OTHOCSITCS TEXHOMNOMNW, HaxXOAALMECA Ha CTaguM Hay4HO-UCCNefoBaTenbCcKoro, OnbITHO-
KOHCTPYKTOPCKOrO W  ONbITHO-MPOMBILLNIEHHOrO BHEAPEHWUs. TawKe YKa3biBarTCA CPOKU
BO3MOXHOMO BHEAPEHNA ONMNCAHHBLIX TEXHOMOTUNA.

CucTeMbl 3HEepreTUYEeCKOro MeHeKMeHTa

C 1970-x rogoB B pasnuyHbIX rocyaapcTBax Obinv paspaboTaHbl HauvoHasibHble
cTaHaapTel B oBnactm cuctem sHepretTudeckoro meHemxkmerta (COHM). B 2011 roay
onybnukoBaH MexayHapoaHbii ctangapt ISO 50001:2011, a B 2012 rogy — TOCT P UICO
50001—2012 «Cunctembl SHEpreTu4eckoro MeHemkmeHTta. TpeboBaHUsS M PyKOBOACTBO MO
NMPUMEHEHMIO .

COHM npeacraBnseT cobon 4YacTb CUCTEMbI MEHEMKMEHTA OpPraHM3aLUumn 1 BKITIOYaeT
Habop (COBOKYMHOCTb) B3aUMOCBA3aHHbIX WNW  B3aUMOAEWCTBYIOLUX  SNEMEHTOB,
UCnornb3yeMbix AN paspaboTkv N BHEAPEHUA SHEPreTUHECKON NONUTUKA U SHEPreTUYECKNX
Lienen, a Tarke npoueccoB U npoueayp ANa LOCTUKEHUS 3TUX LUenen.

COHM nossonser cdopMynupoeaTb OOOCHOBaHHblE UeNM W 3ajadM B obnactu
noBbILLEHNsT 3EKTUBHOCTA MCMONb30BaHWUA 3HEPIMN Ha NPeanpUaTUN U oGecneunTb KX
OOCTWKEHUE (peweHne) nyTeM peanusauum nporpaMM, OXBaTbiBaOWMX BCE CTagum
NPOV3BOACTBEHHOIO NpoLecca — OT NNaHUPOBaHUA 3akynok obopyaosaHna 4o opraHnsaumm
OTIPY3KM rotoBoM npoaykumn. CrnefyeTr OTMETUTb, YTO B COOTBETCTBMM CO cTaTbel 28.4
depepanbHoro 3akoHa Ne 219-d3 «npumeHeHne pecypco- U sHeprocbeperarwmx MeToaoB»
OTHECEHO K KITMOUEBBLIM KPUTEPUAM «AOCTWKEHNA Lener OXpaHbl OKpyXalLlen cpeabl Ans
ornpeaeneHns Hamnyyllen JOCTYNHOW TEXHONOTUN Y.

Ona sHeproemkuMx oTpacnen, K KOTOpbIM OTHOCUTCS U aobblda NPUMPOAHOro rasa,
3Ha4YMMOCTb CUCTEM 3HEPreTUHECKOro MeHeAXMEHTa BECbMa BbICOKaA.

C Toukn 3peHnss HOT OCHOBHbIE YMCNEHHBIE MOKa3aTeNn 00bIMHO NPEACTABNAT Kak
yAeneHoe notpelbrneHne SHepruM (B pacyeTe Ha eAVHWLY MPOAYKLUMWM) Kak Ha OTAEenbHbIX
cTragunsx (Havbonee 3HEpProeMkmx), Tak U B MpoLecce npousBoAcTBa B LenoM. MMeHHo B
pPasMepHOCTM COKpaLLEHWS YAEeNbHbIX 3aTpaT 3HEPrMu TOMNMBAE, Napa, SNEKTPO3IHEPrUn 1 Ap.
OObIMHO CTaBATCS LUENM W 3ajauv MOBbILEHUS SHEProdaPEKTUBHOCTY, MNOTEHUMANBHO
BaXXHble Ans obecneyeHns cooTBeTCTBUA npeanpusaTin HAT.

B cBfAsan ¢ Tem, 4TO ANS MNOCT@HOBKM M MNPOBEPKM BbIMNONMHeHMs 3agad COHM
HeoOXxoaAMMO 00ecrneYnMTb MOHWUTOPUMHI W U3MEPEeHWe MokasaTenen, CBA3aHHbIX C
notpebneHremM M WUCNONbL3OBaHMEM 3Heprun, paspaboTka MporpaMm 3HepreTMyecKoro
MeHeKMEeHTa npearonaraeT U COBEPLUEHCTBOBAHNE NPaKTUKN y4eTa M KOHTPOIS, BKIOYas
BbliGop, 060CHOBaHUE 1 OpPraHM3aLmnio U3MEPEHWI KITHOYEBbIX NapameTpoB.

OcobeHHOCTU POCCUIACKOro knvMaTa (B TOM 4YUCIe U pervoHarnbHble) Onpeaenstot
LOCTaTOYHO CyLIECTBEHHble OTnuuMst B noTpebneHun SHeprvv, HeobxoguMmonm Ans
MOAFOTOBKA  Cbipbsl, MaTepuarnoB, OTOMMEHUS MPOW3BOACTBEHHbIX MOMELLEHWA, OT
nokasaTtenen, xapakTepHbIx, Hanpumep, ans Eepons..

Ona nocraHoBkM 0OOOCHOBaHHbIX Uened W 3agad B 06nacTu  MOBbILEHWS
3HeproaPHeKTMBHOCTA MPOM3BOACTBA HEOOXOAMMO 4YETKO 3HaTb W AOKYMEHTMpOBaTb
pacnpefeneHve noTpebneHns 3Heprun Ha pasnuyHble HyXAbl C YYETOM OTpacneBbiX W
pervoHarnbHbIX 0COBGEHHOCTEN.
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B oBwemM cniyuae B coctae COHM BXoAAT criegyowme B3anmMoCcBsA3aHHbIE SMTEMEHTBI:

a) aHepreTnyeckas NonuTuKa,

©) nnaHvpoBaHue (4enu, 3agayn, Meponpuatig), nporpamma CIOHM;

B) BHeApeHVe N PyHKLUMOHMPOBAHWE, yrpaBneHne onepaumsvm;

r) B3anmogencTane n obmeH MHdopMaumen;

[l) MOTMBaLWs NepcoHana;

€) NoAroToBka 1 oby4eHne nepcoHana,;

X) BHYTpeHHUM ayaut CIHM;

1) aHanus 1 oueHka COHM pykoBOACTBOM OpraHu3aumu.

OerictBeHHocTe COHM  obecneumBaetcs nyteM pas3paboTkn, BHeApeHus W
cobnogeHna OCHOBHBIX MpouUeayp, T. €. CnocoboB (B TOM YUCHE [OKYMEHTUPOBAHHbIX)
OCyLLECTBNEHWS ENCTBUA UMK npoLecca.

B cBfisn ¢ TeM, 4TO BO3aeNCTBUE NMpenpusTUA Mo fobbive HePTU B 3HAUUTENBHOM
cTeneHn oByCrnoBreHO MMEHHO BbICOKOM 3HEProeMKOCTbHO TEXHOMOMMHECKMX MPOLIECCOB,
CUCTEMbI 3HEPreTUYEeCKOro MEHEIKMEHTa MOryT CTaTb Kak WHCTPYMEHTaMW MOBbILLEHWS
3HeproapHeKTMBHOCTA, Tak U UHCTPYMEHTaMU COKPaLLEeHWA HEeraTMBHOrO BO3AEUCTBUS Ha
OC.

KOHKpETHblE  TEXHOMOrMKW, KOTOpble  MOrYT  CYUTaTbCSH  NEPCNeKTUBHbLIMKM - B
HedTenobbIBatoLLEen oTpacnu, NpueeseHb! B Tadnvue 7.1.
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Tabnuya 7.1 — MNepcnekTnBHbIe TexHonomm HedTeaobbun.

Ne TexHonorusn Onucanue Mpeumyuwiectea Craryc MeToUHuK
BecnpoBogHasa cencmmyeckas
cuctema RT System 2.
O6nauHas cuctema nepegaun CkopocTb pa3sepTbiBaHUS. TexHonorusi BHegpeHa
LaHHbIX. OTcyTCTBME CMOXKHOCTEN C NEpeceyeHnem Ha NPOMBbILLIIEHHOM
TexHonorun CkopocTb passepTbiBaHUS. pek 1 aopor. yposHe Vcrnonb3oBaHa
1 | Wireless Seismic | OTCyTCTBME CNOXHOCTEN C B0O3MOXHOCTb MCMONMb30BaHUSA B OAOQ «lasnpom [81]
nepeceyeHnem pek u Jopor. ryCTOHaceneHHbIX panoHax. HedTb» Ha 6noke
BO3MOXXHOCTb MCNONb30BaHUS B CokpaLlleHne 06bemMoB BbIpyOKM Necos. Shakal B KypaucraHe
ryCTOHaCeneHHbIX panoHax.
CokparyeHne o6bemMoB BbipyBKu
necos.
YBenuyeHne ckopocTu BypeHust TBepabixX MAYT NUNOTHbIE
nopogj B 2-4 pasa. MCnbITaHnA
Byposoe aonoTo, ncnonb3yLlee
Foro Energy CBepxHU3Koe ycunme Ha A0noTo U
nasepHoe usny4eHue ans N
BeAET NUMNoTHbIE KPYTALLMUA MOMEHT.
paspyLUEHUs CBEpPXTBEPAbIX NOPOA U
2 | ucnbiTaHmsa YBenun4eHue cpoka Xu3Hu gornora. [82]
00blYHbIE MEXaHUYECKME YacTuU ana
nasepHoro CHwxxeHWe onepayuoHHbIX 3aTpaT Ha
WX yaaneHus
aonora OypeHue.
Bbicokas TOYHOCTb U CKOPOCTb NpPU
3aKaH4MBaHUW.
MudCube — komnakTHas BakyymHas | Bbicokoe kayecTBo GypoBOro pacrsopa TexHonorusa BHeApeHa [83]
cucTema perynupoBaHus CHwxeHune noTepb GypoBOro pactesopa o n ncnonb3ayetcs Statoil,
- cofepxaHus TBepaon dasbl 90% Maersk Drilling,
Cubility BHegpsiet ASp PAOM & o . 9
cnETEMBI 6ypoBoro pacreopa CokpalleHne 6ypoBbix 0Txoa0B 40 50% Talisman Energy
CHwxeHue Tpygosatpat 5o 30% Norway
3 | perynupoBaHusi
CHwxeHWe ypoBHS LWyMa 1 Bubpauum
cofepxaHus

TBEPAOW hasbl

YBenuyeHne cpokoB Crny>0bl HA3EMHOIO 1
BHYTPUCKB2XXUHHOrO 060pya0BaHns
BbICOKUI YPOBEHb MPOMbILLIIEHHOW
6e3onacHocTu
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On-line Fotech: Fotech: Fotech: [84, 85]
MoHuTOopuHr PN | TexHonorus pacrnpeaeneHHbIxX OueHka apektnsHocTn PN B pexume BeiBOA Ha PLIHOK:
N PEXUMOB aKkycTu4eckux namepeHun Helios peansHOro BpeMeHu: permcrpayms 3aKrnoyeHo
paboTbl ckBaxkmHbl | DAS: Bubpauumn, Bbi3BaHHbIe ABVDKEHUS >Xnakoctu Bo Bpemsa [PI1, 30H ¢ cornatleHue ¢
aKyCTU4ECKMM BO3MYLLEHNEM BAOMb | YMYyYLLIEHHOW NPOHNLAEMOCTLIO HedTecepBUCHON
OMTUYECKOrO BOMOKHA, CUMTLIBAKOTCA | BO3MOXHOCTL NpOBEAEHMS komnaHuern EcoStim o6
B PEXMME pearnbHOro BPEMEHW, YTO | BHYTPUCKBEPKUHHBIX UCCNEA0BAHNN HE ucrnonb3oBaHun Helios
NO3BONAET «BU3YanusanpoBsaTb» npepbiBas 3KkCrnyaTaymio CKBaK1HbI DAS B Mekcuke n
NpPOLECCHl BHYTPU CKBaXKUHbI PaspelueHne 5 m ApreHTuHe
Ziebel: PacnpepeneHHbie Ziebel: Ziebel:
N3MEpPEHNs TeMnepaTypbl, MuHUManbHbIA 3OEKT CHKEHNS Cucrema Z-System
LaBnNeHNsi, CKOPOCTU TOKa U T.N. NPOAYKTUBHOCTU BHeapsietca ¢ 2010
BHYTPM CKBEXXUHbI C MOMOLLIbIO JocTyn K ropusoHTanbHbIM y4acTkam roga
OMNTOBOJIOKOHHOIO Kabens BHYTpU CKBaXuHbI (80 200 m) 6e3 ncnonb3oBaHus 3aBepLuatoTcs
KOMMO3UTHOIO CTEPXHSA ANAMETPOM | CKB&XKMHHOIO TpakTopa NUMNOTHbIE UCTbITAHUA
15 Mm. JocTyn K CKBaXXMHaM CO CIOMXHOW YCOBEPLUEHCTBOBAHHOMN
reomeTpuen cuctembl Z-Line
OtcyTtcTBUE HEOBXOAUMOCTM CYCKO-
noagbemMa CKBaXuHHbIX NpnbopoB
YBenunueHue gebutos 6narogapa 6onee PaHHue paspaboTkm
rny6oKoMy NPOHUKHOBEHWIO U BblBE/1€HbI Ha PbIHOK.
Oxane Kepamuueckue nponnaHThbl paBHOMEPHOMY pacnpegeneHuio, OnbITHO-
paspaborana . .
CBEPXMPOUHbIE MOBbILUEHHON NPOYHOCTU NOKOMNEHUA | NOBbILLEHHOWU NPOYHOCTU, HU3KOMY ) I'IPOMbILIJﬂeHHbIev [86]
AN UICNONb30BaHUS B rNyOOKMX 1 NOBEPXHOCTHOMY HaTSDKEHUIO U HU3KOW ncnbiTaHnA HoBeuLero
ﬁigi“:::f;me cBepxXrnyBoKNX CKBaXWUHax OTHOCWTENBHON NMOTHOCTMW. nponnaxta OxThor

BoamoxxHOCTb ajanrtaymm B COOTBETCTBUUN C

TpeboBaHUAMN 3aKka3umka.
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MpoBogarca
KomnakTHbIe BUHTOBbLIE HACOCHI YBenu4yeHne cpokoB dKcrnyaraymm
o . . . KkBanudukaynoHHble

Zilift — ZiliftTorqueDrive, paboTatowme ot WUCTOLLEHHBIX MECTOPOXAEHUNN. ACMITAHS
KOMMaKTHbIE MarHuTHbIX ABUraTenen, ¢ BO3MOXXHOCTb MCNONb30BAHMUS B CKBaXKUHAX
Hacochl Ans MOBbLILUEHHBLIM KPYTALMM MOMEHTOM. | HeBONLLLIOro Anamerpa. [87]
NCTOLLEHHbIX OUH ZiliftSpeedDrive: CHuxeHune 3aTpar Ha nogbem Gnarogaps
MECTOPOXAEHUN €AVHCTBEHHbIN B Mupe OLIH Ha MOHW)XEHHOMY 3HepronoTpedneHuto.

7500 06. B MUH., gnametp — 6,7 cm 3awuTa oT nonajgaHus necka.

GlassPoint: GlassPoint: MnaHupyetca [88, 89]

HeTpaaununoHHble
MeTOoAbl
yBenuyeHus
HedTeoTAaUM

ConHeuHble naporeHeparopel,
BbipabarsiBatoLyme ropsumin nap
BbICOKOro JaBMneHuns 4ns 3akadku B
nnacT: aniMVHNEBbIE 3epKana,
YCTaHOBIEHHbIE BHYTPU CTEKNSHHON
Tennuupl, OTPaXKaKOT COMNMHEYHbIE
ny4u B HanpasneHun 6onnepa ans
Harpesa BOAbl; B HOMHOE BPEMS
MCNOMb3YITCH rasoBble
reHepaTopbl.

GloriEnergy

TexHonorus aktusauyum
NpUCYTCTBYIOLMX B Nnacre
GakTepuin € Uenbio yBenumyeHus
NOABWKHOCTU HE(PTU M NOBbLILLEHNA
3P PEKTUBHOCTU BbITECHEHUSA

OKOHOMUS Ha ONepPaUMOHHBIX 3aTpaTax
6naropaps cHxeHuo (8o 80%) pacxoaa
NPUPOAHOro rasa, CXMraemoro Ansa Harpesa
3aka4ynBaemoro napa

CokpauwleHune BbiGpoco CO2 n NOx
GloriEnergy:

[ononHutensHoe BoBneveHne 9-12%
reonornyeckmx 3anacos.

MuHUManbHoe konuyecTso o6opyaoBaHus.
BO3MOXHOCTbL aganTayum K ycrioBusim
nnacra.

nposeaeHve OMN Ha
akTusax GloriEnergy;
BO3MOXHO BbIMOMHEHWNE
NUNOTHBIX NPOEKTOB
NPOAOIMKUTENBHOCTbIO
6-12 mec. Ha
MECTOPOXAESHUSIX
APYrvX KOMMaHun.
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TexHonorus
ynnac
(Ycranoska
npeaBapuTENbHON
noAroTOBKN
AUCnepCHbIX
cuctem)

TexHonorus peanunsyeT 6a3oBbIN
ANEKTPOXMMUYECKUIA NPUHLAN,
onpeaensaoLwmn
CTabnnbHOCTL/HECTAOUMNBHOCTD
no6oro TMna amynbCun.

BcTpavBaemocTb B nobyto
HedTEBOAOMNOAOTABMMBAIOLLYIO CUCTEMY C
yBENNYEHNEM €€ NPON3BOAUTENBHOCTU U
Ka4yeCTBEHHbIX XapaKTEPUCTUK 3a CHET
YBENUYEHNS CKOPOCTU has3opasaensitowmnx
npoLeccos.

PeanusyemocTb KOMMNIEKCHOrO Noaxoaa
MOAroTOBKM cocTaBnsaLLmx a3 HedpTaHoM
3MYNbCUM HETU N BOABI, UX Aerasaumm n
OTAENEHUN MEXTIPUMUCEN.
OcyulectBneHne HepTEBOLONOAIOTOBKM 6€3
NPUMEHEHMWS A€3MYNbIUPYIOLLMX peareHToB
W NPECHOW BOAbI, MOArOTOBKa NOATOBAPHON
BOAbI B M pOANHAMNYECKUX OTCTOMHUKAX, C
JOCTUXKEHNEM BbICOKMX €€ Ka4eCTBEHHbIX
nokasareneu (C y4ToM OTCyTCTBUS
TEXHOMNOIMIM MO NOArOTOBKE NOATOBAPHOWN
BOZbl MPUMEHSIEMbIX B HEPTAHOW OTpaCni)
C OTCYTCTBMEM OTPaHUYEHUIA MO UX
LOCTUXKEHWIO, C NPeAoTBpaLLeHneM
obpasoBaHMs «NPOMCros» B
3a4encTBOBaHHOM 00OpYyA0BaHNM.
MpumeHeHne obopyaoBaHNs Ha
HeTEeBOAOMNOArOTaBNMBAOLLMX 06 beKTax
npegnonaraet ysenuyexHmne KNH-a.

Huskoe aHepronoTpebnenue (~ 0,02 BT/m3).
NOAroTaBMUBaAEMON 3MyIbCUN,
mManorabaputHa ( 3aHumaemasi nnowjagb - 6
M2) npu o6bEMax noaroTaBnMBaeMon
amynbcum Ao 10 000 ky6. m*/cyT.

Hanuune Hay4HO-TEOPETUYECKOTO
obocHOBaHWs npeanonaraeT
rapaHTUPOBaHHOE NOMyYeHNe 3asBEHHbIX
NPaKkTUYECKUX Pe3ynbTaToB.

He nmeeT MUpOBbIX aHarnoros.

TexHonorusa BHegpeHa
n ucnonbsyetcd ¢ 2014
r. OO0 «banTekc»
MOL group;
[MpoBeaeHbI OMbITHO-
NPOMbILLUMEHHbIE
uenbitaduna T
PUTOK-CAMAPA-
HADTA (MAO
«JIYKOWN) B 2016 1.

[90,91,92]
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SAKIMIOYUTENBbHBLIE MONOXEHUA U PEKOMEHOALIUN

NHDOPMALMOHHO-TEXHNYECKUA  CMIPABOYHUK  HAWMYyYLUUX  AOCTYMHBIX  TEXHOMOrun
«[obblva HepTV» NOArOTOBNEH B COOTBETCTBMM C NO3TanHbIM rpadnkom cosgannsa B 2015 —
2017 rr.  CNpPaBOYHWKOB  HauUNyuylwMX  AOCTYMHbIX  TEXHOMOTUA,  YTBEPXAEHHbIM
pacnopspkeHnem lMNpaeutensctBa Poccuiickon ®egepauum ot 31 okts6pst 2014 r. Ne 2178-p,
W npaBunamMun onpeaeneHnss TEXHONOMMN B Ka4eCTBE Haumyudllelr LOCTYMHON TexHonoruu, a
Tawke paspaboTkn, akTyanmsaupm n - onyGrnvKOBaHMSA  MHMDOPMaLMOHHO-TEXHUHECKMX
CNPaBOYHMKOB MO HaWUMy4YLLIMM AOCTYMHbIM TEXHOMOMMSM, YTBEPXKAEHHLIMU NOCTAHOBNEHNEM
MpaeutenbcTea Poccuiickon ®epepaumm ot 23 aekabpsi 2014 1. Ne 1458.

Paspabotka cnpasoyHvka HOT «[doBbra HedTM» npoBogunack ¢ UCMONb3OBaHMEM
Hay4YHO-0B0CHOBaHHBIX MPEANIOKEHNA MO MPOEKTY CMPaBOYHWKA HAaUNyywnx AOCTYMHbIX
TexHonorni «JoBbMa HedbTuy, noarotoeneHHsIx MuHaHepro Poccum B 2016 r. Moarotoeka
HacToswero cnpaBovHuka HAOT ocywectensnace TP 28, co3gaHHOM MpUKasom
PoccraHgapTa ot 09 ceHTsi6psa 2016 r. Ne 1295.

Bbin npoBepgeH aHanua M cuctematmsauus uHpopmMaumm o0 HedTeaobbiBatoLLEN
oTpacnv B LENOM, O MpPYMEHsieMbIX B OTpacnu TexHomnorusix, obopyaosaHun, cbpocax u
BbIGpOCax 3arpsasHAOLLMX BeLLecTB, 06pa3oBaHNM OTXO40B NPOU3BOACTBA, APYrMX akTopos
BO3JENCTBMSA Ha OKPYXaroLLylo CPepy, SHepro- u pecypconoTpebneHun ¢ 1crnonb3oBaHue
NINTEPATYPHBIX AAHHBIX, W3YYEHUS HOPMAaTMBHOM AOKYMEHTaLuW, SKONOrM4eckux OT4HETOB,
nnaHoB MOAEPHU3aLMN U MHHOBaLMOHHOTO pasBuUTUS HeddTerasoBbIX KOMMaHWN.

Ha ocHose paspaboTaHHbiX 1 onybnvkoBaHHbIX Ha nnowaake biopo HAOT wabnoHos
aHKeT, nocne ux OBLLECTBEHHOrO ODCY)XAEHWUS U BHECEHUS U3MEHEHUIA Obino npoBeaeHo
aHkeTupoBaHue HedTepaobbiBalowmx npeanpuaTun. C6op w©n  obpabotka  AaHHbIX
aHKeTUpoBaHusi HedTepobbiBaloLLEel OTpacnvM MO3BONWAW NPOBECTU aHanu3 YpPOBHEW
BO3JEMCTBMSA Ha OKPYKalOLWyl cpeay WAEHTUOULMPOBaHHBIX OCHOBHBLIX TEXHOMOMUin
(yctaHoBOK) HedTenobblum M OOLEKTOB BCMOMOraTenbHOro Xo3fcTBa C AarnbHEWLLUM
BblAeneHneM TexHonorun B kadectse HAT.

Mo utoram nogrotoeku cnpasoyHuka HAT «[Jobbiva HedTU» Bblnm cdopmMynupoBaHs!
crnefylolMe pekoMeHAaLmW, Kacawwmecs paneHenwen pabotbl Haj  HACTOSILLMM
cnpaeoyHukomM HAT v BHeapeHus HAT:

— HedTegobbiBalOWMM  NpeanpuUsATUAM  pekoMeHayeTca  ocylecTenaTe  cbop,
cMUCTEMaTU3auUmio U XpaHeHne cBefeHU 06 YPOBHAX 3MUCCUIA 3arpsisHAIOWMX BELeCTB, B
0COBEHHOCTU MapKepPHbIX, B OKPYXKatoLLyH cpefy, NoTpebneHus Cbipbs U 3Hepropecypcos, a
TaKKe O MPOBEAEHUN MOJAEPHM3aLMU OCHOBHOMO W MPUPOAOOXpaHHOro obopyaoBaHus,
3KOHOMMYECKMX acnekTax BHeapenna HAT;

—  MMWHUMMM3UPOBATL HeraTUBHOE BO3JEWCTBME Ha naHawadTbl, MNOoYBbl WU
OuopasHoobpasne nytem npumeHenns HAT, HanpaBneHHblx Ha pecypcocbepexeHuve,
COKpalLLleHVe SMUCCUI B OKpyXatoLLyto cpeay [93];

— MNpU MOAEPHM3ALMM TEXHONOMMYECKOro U MNPUPOAOOXpaHHOro obopyaosBaHus B
KauyecTBe MpUOPUTETHBIX KpuUTEpUeB BbliBopa HOBbIX TEXHONOTWMK, 0BOpyAOBaHWS,
marepuarnos cnepyet MCMonb30BaTh noebiLLeHNe 3HeproapeKTUBHOCTY,
pecypcocbepekeHne, CHUKEHWe HeratuMBHOrO BO3fencTBUA obbekToB HedTenobblm Ha

OKPYXXatoLLYHO cpeay.
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NMPUNOXEHUE A
(o6sa3aTenbHoOe)

MepeuveHb HAT

Tabnuua A.1 — lNepeyerHb HAT

Ne HanwmeHosanne HOT IMpUMEHMMOCTb
1 YcraHoBka npefBapuTensHoro Kakux-nnbo orpaHn4eHnn B OTHOLLEHN
' cbpoca nnacroson Boabl (YNCB) NPYMEHEHWS HE YCTaHOBNEHO
o MpombicrioBas NogroToBKa Kakux-nmbo orpaHU4eHnin B OTHOLLIEHW
) Hed)TerasoBoASHOM XUAKOCTU NPUMEHEHWS! He YCTaHOBMEHO
MoBbiweHwe .
Kakux-nubo orpaHU4eHUin B OTHOLLIEHU
3. 3HEepProapPEeKTUBHOCTN HACOCHOIO
NPUMEHEHMWS HE YCTaHOBMEHO
obopyaoBaHus
4 YMeHbLUeHNE BbIGpOCOB Kaknx-nnbo orpaHn4eHnin B OTHOLLEHUN
pesepByapHbIX NapKOB NPUMEHEHWS HE YCTaHOBIMEHO
CucTembl Cyxoro nogaBneHns
5. TexHonoruss NpUMeHuMa 4nsi rasoBbix TypOuH
BbIBpocoB NOx
MpymeHeHne MHorodasHbIX OrpaHuyeHreM No NPUMEHEHWIO SIBMSIETCS BbICOKOE
6. HaCOCOB ANS Nepekayku coaepkaHue rasa B HeddTu, BbICOKUIA ra3oBbIv
MHOrogpasHon CMecu dakTop
MpuMeHeHne BO3AYLLUHOW CUCTEMbI B kauectBe bakTopa, orpaHn4MBaroLLero
oxnaxaeHus NPVYMEHEHNE BO3AYLLHOMO OXNaKAEHUs, ABMSIETCA
KnMMaTun4eckme yCroBus B PermoHe akcnnyatayum
7. HedhTAHOro mectopoxaeHus. bonee Toro,
BO3JYLUHblE BEHTUMATOPbI HEMNb3S pasMeLlaTb
B86NM3M 30aHWIA NO NPUYNHE BO3MOXHOCTM
BO3HVKHOBEHUS KOPOTKUX 3aMbIKaHWN
YTunusaumio nonyTHOro 3akadka rasa B NnacT MOXET NPUBECTM K
HeTAHOro rasa YBEMWYEHNIO ra3oBoro akropa n HeobxXoAUMOCTH
YBENNYEHUS MOLLHOCTU KOMMPECCOPHbIX arperaros.
BO3MOKHbI OrpaHNYEHNS BHEAPEHNS TEXHOMOTUM:
8. obpa3oBaHue rmgpaTos, pOCT AaBMNEHNS, MPOPbLIB
rasa k JobbiBaloLLMM CKkBaxXuHam v T.n. Heobxoanma
OLlEHKa NPUMEHUMOCTUN TEXHOMNOTUWN ANS KaXKA,0r0
KOHKpeTHOro mectopoxaeHus. TpeboaHus
MVLEH3WNIA Ha NpaBo NOMNb30BaHUA HegpamMu
9 BesambapHoe bGypeHune Kaknx-nnbo orpaHn4eHnin B OTHOLLEHUN
NPUMEHEHWS HE YCTaHOBMEHO
PasgenbHbin c6op BbIGypeHHON MapameTpbl 1 TEXHONOTNS CTPOUTENBCTBA CUCTEMBI
rOpHOW NOPOAbI 1 COOPYXXEHMWIN HaKOMMEHUS TEXHOMOrMYECKMX OTXO40B
HedTecogepallero 6yposoro B ycnosusx 6ypoBon NnoLaaky OnpeaensoTes
wnama NMPOEKTHOWN JO0KyMEHTaLuen Ha CTPOUTENbLCTBO
10 CKBaXXMH C YYETOM TpeboBaHNA HOPMATUBHbIX
LOKYMeHTOB. [TpOeKTUpOBaHNE CUCTEM COOPYKEHUIA
HaKOMMEHUs OTXOA0B AOIDKHO YYMTbIBATb
rMaporeonornyeckne ycrosus, puneTpyrowme
CMocoBHOCTM rpyHTa, panoH GypeHus
11 U3onauus 30H nornoLeHus Kakux-nnbo orpaHU4eHUin B OTHOLLIEHU
NMPUMEHEHWS! HE YCTaHOBMEHO
OpHoBpeMeHHO-pasaenbHas CkBa>knHa JOMKHA UMETb 2 WUIN HECKOTbKO
19 akcnnyarauus 06BbEKTOB aKCNNyaTaumm, KOTopble MOXHO

06beanHUTL B ABa. Heobxoaumo nposBeseHne
TEXHUKO-3KOHOMMUYECKOro aHanmaa
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MpumeHeHne B coctase YCLUIH
JNUHHOXOZ0BbIX LiEMHbIX MPUBOAOB

Hanbonee spdeKTMBHO NPUMEHEHNE TEXHOMOTN B
cneayoLwmx cnyyasx:

- ans 3ameHsl SLH 50 n OLH 80 Ha YCLUH ¢
npusogom L 80-6-1/4 B uenax aKOHOMUU
3MEKTPO3IHEPIUN 3aTPAYNBAEMON HA NOABLEM
npoAyKUnn;

— Ha BbICOKOAEOUTHBIX CKBXKUHAX C BbICOKOBSA3KON
NPOAYKUWEN, B TOM YnCre Ha 06BOAHEHHbIX
CKBaXXMHaX, «CKITOHHbIX» K 06pa3oBaHuMio aMynbCuu;
- ANs onTUMM3auumn oTbopa >XULKOCTU N3 CKBEKUH C
YMEHbLLEHHBIM NMPOXO4HbIM CEYEHNEM

13 3KCMnyaTayMOHHOM KONMOHHbI, B TOM Yucne
BbICOKOAEOUTHBIX U/UMNN C BbICOKO- BA3KOW
NpPoAYKUUEN;
- anga akcnnyatayum CLUH rny6okmMx CKBaXkuH;
— ONS NOBbILEHWS 3PEKTMBHOCTM 3KCyaTauum
BblCOKOAEOUTHbIX ckBaknH ¢ YCLUH ¢ Huskum MPT1
paboTbl CKBaXXMHHOrO 060pYAOBaHUS;
- ans obecneyeHusi BO3MOXHOCTW PErynmpoBaHuns
pexuma akcrnnyaTauum BbICOKOAEOUTHBIX CKBaXWH (B
TOM YUCIE C BbICOKOBSA3KOW NPOAYKLMEN) B pamMKax
TEXHUYECKOW XapaKkTepucTuKn npusoga 6e3 notepu
Kng
14 YcTraHoBKa LUTaHroBoro Kakux-nnbo orpaHU4eHnn B OTHOLLEHN
rny6uHHOro Hacoca NPUMEHEHMWS HE YCTAHOBMEHO
TexHomnornsi NoBbILLEHUS!
15 BbIpabOTKN HEPTAHBIX nnacros ¢ Kaknx-nnbo orpaHn4eHnin B OTHOLLIEHUM
NPUMEHEHVNEM KOMMO3WLMA Ha NPUMEHEHWS HE YCTaHOBIEHO
OCHOBE CUIMKATHOrO rensi
16 MpumeHeHue Tpyb NOBbLILLIEHHOW Kaknx-nnbo orpaHnyeHnii B OTHOLLIEHUM
HafeXHOCTH NMPUMEHEHWS! HE YCTaHOBMEHO
WHrmbutopHas 3awmra Heobxoanmo npoBeaeHNE TEXHNKO-3KOHOMUYECKOTO
17 aHanusa B 3aBUCMMOCTM OT XapaKTEPUCTUKM
paspabaTbiBaeMOro MECTOPOXAEHUS U COCTaBa
1,06bIBAEMOW XKUAKOCTU
MopgaBneHne xn3sHeaeaTenbHOCTU | TexXHOMOrns MMeeT OCOBEHHOCTU B 3aBUCUMOCTU OT
18 Cynb(baTvBOCCTaHaBJ'IVIBaIOLLWIX XapakTepucTuk obbekTa, cpmsmo-xmmmqecmvx
BakTepun CBOWCTB NNacToBbIX rongoB U TEXHONOMNIA
NOArOTOBKM BOAbI K 32BOAHEHMIO.
3akayka nnacTtoBon BOAbl B Heobxoaumo npoBeAEHNE TEXHUKO-3KOHOMUYECKOTO
19 HarHeTaTernbHble CKBaXKUHbI aHanusa B 3aBUCKMMOCTY OT XapaKTepUCTUKA
paspabaTbiBaEMOro MECTOPOXAEHMSI.
MoaroToBka HedPTENPOMBICMOBbLIX .
Kakux-nnbo orpaHU4eHUin B OTHOLLIEHU
20 CTOYHbIX BOZ ANSA 3aKa4yku B

HarHetarernbHble CKBaXXUHbI

npUMeHeHna He yCTaHOBNeHO
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NPUNOXEHUE B
(o6sA3arenbHOE)

MepeyeHb MapKepHbIX BewecTs

Tabnuua b.1 — MNMepeyeHb MapkepHbIX BELLECTB

Ana atmoccepHoro Bosagyxa OnA BOAHLIX 06HLEKTOB
MertaH Cynbdar-aHnoH (cynbdarbl)
Yrnepoga okcug, Hedrenpoaykrbl (HedTh)
Yrnesogopoabl npeaensHsie C1-C5 BapelweHHble BewecTsa

(ncknodasn meTaH)

Yrnepog (caxa) ConecoaepxaHve
Yrnesogopoabl npegensHsie C6—C10 BIMK nonH.
Okeunabl asoTa Xnopupa-aHWoH (xnopuabl)

Cepbl anokeus,

Ceposogopog
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NPUNOXEHUE B
(o6s3aTtenbHoOe)

MepeyeHb TeXHONOrMuYecKkux nokasarenen ana HAT

Mo pe3ynbTaTtam aHKeTUPOBaHWUA NpeanpusTUA HedpTeaobbiBatoLLel
NMPOMBILLNEHHOCTM Bbinn onpeaeneHbl TEXHONOrMYeCckue nokasarenuy, npeacTaBneHHbIe B
Tabnvue .

Tabnuuya — TexHOnorMdYeckMe MoKasaTtenu  KOMMMEKCA  HaWMyulMx  AOCTYMHbIX
TEXHONOMMYECKMX PELUEHUA WU TEXHOSIorMi, Haubonee 4acTo MCMOMb3yembix npu
3KCryaTaumm NpoMbICNoBbIX 06BEKTOB Npu A06bIue HEdTU

3arpsisHstoLee BeLecTBo Bbibpoc 3arpasHaAoLWmx BewecTs, Kr/
T.H.5 NpoAaykuun (rog)

Ycmaroska npedsapumernsHoz0 cbpoca nnacmosoli 800kl

MpumeHeHve HAOT 1

MoTpebneHne anekTpoaHeprum, KBT*u/T <28 024 629

Kycmoeaﬂ HaCOCHas cmaHyus

MNpumenenve HAT 3

MoTpebneHne anekTpoaHeprum, KBT*u/T | <469 781 936

PesepsyapHsbill napk

MNpumenenve HAT 4

MeTtaH <5,8
Ceposogoposa <0,002
Yrnesogopoab! npeaeneHeie C1-C-5

(ncknrovas metaH) <25
Yrnesogopogab! npegensHele C6-C10 <1,1

MynbmugbasHas HacocHasi cmaHyust

Mpumenenne HAT 6

MNoTpebneHune anekTposHepruu, KBT*u/T | <72 066 359

Ymunu3sayusi nonymHoz0 HeghmsiHo20 2a3a

Mpumenenne HAT 8

MetaH <110
CepoBogopoa <0,6
Yrnesopopoab! npeaensHoie C1-C-5

(Mcknovas meTaH) <11
Yrnesogopopab! npegensHeie C6-C10 <20
Yrnepoga okeung <0,004
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NMPUNOXEHUE I'
(o6sA3arenbHoOe)
AHeproaddhekTMBHOCTL

1 Kparkas xapakrepucTMka OTpacnM C TOYKM 3PEeHUss pPecypco- un
3HepronoTpedbneHusn

MpPOMbILLNEHHOCTb no fnobblve HedTN Xapakrepuayercs BbICOKNM
3HepronoTpebneHveM. Ha oGbembl 3HepronoTpebrenns fobbiBatolient MPOMBILLNEHHOCTH
OKasblBaKT BIUSIHUE Takve (PaKTopbl, KaK CIOXHOCTb YCMOBWMA J0ObIMW, pervioH Aobbiuw,
cnocob fobblun, XapakTepUCTUKM L0CbIBaEMON HE(hTEra3oBOASHON CMECH 1 APYroe.

.2 OCHOBHble TEXHONOrMYECKUEe MPOLECChl, CBSA3aHHbIE C WCMOSIb30BaHNEM
3Heprum

MoTpebnenne 1 reHepauusi 9NeKTPO- U TEMNIOBOW 3HEPrUU SABMNAIOTCA OAHUM U3
Ba)XHEMWMX acnektoB npu AobblMe HedTerasoBoASHOM CMecn. JHepropecypchbl
HeobxoAuMbl Kak Ha ctaaun fobblby HeTH, Tak M Ha CTaguMu 3KenyaTaumm HedPTAHbIX
MECTOPOXLEHWN, XPAHEHWS NPOAYKUMM U MOArOTOBKM HETErasoBoAAHON CMecn K
TPaHCNOPTUPOBKE.

. 3 YpoBHM BO3OeNCTBUMN
NHpopmaums of ypoBHSAX NOTpebneHus SHepruM B LUENOoM Mo npoMbicily U Ans

OCHOBHbIX TEXHOMOMMYECKMX MPOLIECCOB MNPUBEAEHA B COOTBETCTBYHOLMX Mogpasgenax
pasgena 3 «TekyLuue YpOBHU 3MUCCHN B OKPYXXaIOLLYHO Cpealy».
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M4 Haunyywue [OCTYMHble TEXHOMOrMM, HaMpaBrieHHble Ha MOBbILIEHWUe
3HeproadeKTUBHOCTU U ONTUMU3ALMIO U COKpallleHUe pecypconoTpebneHus

OHeproadekTMBHOCTL B f0ObiBaloWen  MPOMBILWMEHHOCTN  obecneyvBaeTcs

NPYMEHEHNEM TEXHOIOMMA pecypcocbepexeHns 1 SHeprocbepexeHns, paccMOTPEHHbIX B
pasgene 5 «Havny4ywne AOCTYNHbIE TEXHOMOrMU».

Ne HaumeHosanue HOT

1. Cucemema 5K05102U4ECK020 MEHEOXMEHMa

2 Ycmaroska npedeapumensHoz2o cbpoca nnacmoeoli 800b!

3 [oebiuueHue 3HEP203hheKMUBHOCMU HACOCHO20 06opydosaHus
4 lMpumeHeHue MHo20gha3HbIx Hacocoe 0111 c6opa Heghmu

.5 dkoHoMuMuyeckue acnekTbl peanusauuu HOT, HanpaBnNeHHbIe Ha NOBbIWEHWe
3HeproacdhpeKTMBHOCTU U ONTUMU3ALIUIO U COKpalleHne pecypconoTpebneHus

3atpaTbl Ha 3MNEKTPOSHEPrUIo U SHepreTUYeckne Pecypcbl UrparoT 3HAUUTENbHYIO
porb B pacxopax f00bIBatoLlelr NPOMbILLNEHHOCTH NPeanpUATUNA.

HeadpdpekTMBHOE  pacxofoBaHWe  SHEepPropecypcoB  CnocobHo
3HaUUTENBHOMY YBENUYEHWIO 3aTpaT NpesnpuaTUS.

OcHoBHOW BKNag B MOBbIWEHUE 3HEProdddPEKTUBHOCTN BHOCUT BHEAPEHME CUCTEM
3HEPreTUYECKOro MEHEPKMEHTA Ha NPEANPUATUAX.

npuveectM K
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