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HALUWOHANBbHBLIN CTAHOAPT POCCUMCKOW GOEAEPALUMN

HAUNYYLIUE OOCTYNHbLIE TEXHONOIMUU

MeToaoMyeckue pekoMeHAALMM MO OLIEHKe 3aTpaT npeanpusaTUi ANeKTPO3IHePreTUKn
No CHWXEHUIO BbIGPOCOR 3arpsA3HAIOWMNX BElWEeCTB AN AOCTMKEHUA MU TeXHOSOMMUYeCKUX
nokasarenen Haunyvwux AOCTYNHbIX TEXHONOMMIA

Best available techniques. Guidelines for estimating the cost of power industry enterprises to reduce emissions of
pollutants to achieve the technological indicators of the best available techniques

Nara BBeaeHus — 2020—05—01

1 O6nacTb npuMmeHeHus

HacToawwmi ctaHgapT pacnpoCTpaHaeTca Ha AeATENbLHOCTb MO NPOU3BOACTBY 3MEKTPUYECKOW U Tenno-
BOW 3HEPr1U Ha TENMNOBbIX anekTpocTaHuuax (TOC), OTHECEHHbIX HA OCHOBaHUM [1] K | kaTeropuu NpeanpuUATUN,
TO €CTb K NPeAnpUATUAM, OKa3biBAIOLLMM 3HAUUTENBHOE HEraTUBHOE BO3AENCTBME HA OKPYXAIOLLYIO cpeay.

Mertoauyeckue pekomeHgauum (aanee — METOAMKA) NpeaHa3HayYeHbl 4nsi OLEHKW 3aTpar Ha CHUXeHue
BbIOPOCOB 3arpasHAIOLLMX BellecTs [okeuabl azota NO,, anokena cepbl SO,, TBEpAble BELIECTBA (neTy4as
3ona)] 40 TEXHONOrMYEeCKMX NoKasaTernen Ans ra3oBbiX U yrofbHbiX TOC.

2 HopmatuBHbI€ CCbINKKN

B HacTosLEeM cTaHAapTe UCMONb30BaHbI HOPMATUBHbBIE CCbINKN Ha crneayioLlme cTaHaapTbl:

FOCT 19431 3HepreTuka u anekrpudukauna. TepmMuHbl n onpeaeneHus

FOCT 26691 TennosHepreTuka. TepMuUHbl M onpeaeneHus

FOCT P 51852 (MCO 3977-1—97) YcraHOBKM ra3oTypOuHHbIE. TEpMUHbLI M OonpeaeneHns

FOCT P 54974 KoTnbl cTaluoHapHble NapoBbie, BOAOrPENHbIE U KOTAbI-yTUNU3aTOpbl. TePMUHBLI U onpe-
aeneHus

MpuMedaHue —pu Nonb3oBaHUU HACTOSILMM CTaHAAPTOM LienecoobpasHo NPoBepPUTL AEHCTBUE CChINOYHbIX
cTaHzapToB B MHEOPMALMOHHON cucTeMe O6LLEro nosb3oBaHUs — Ha oduLmanbHom caiite defepanbHOro areHTCTBa no
TEXHUYECKOMY PEryrUpOBaHUIO U METPONOMU B CeTU MHTEPHET UNK No exerogHoMy uHgopmMaLmMoHHOMY yka3saTento «Ha-
LiMOHarIbHble CTaHAapTbI», KOTOPLI ONyGNMKOBaH MO COCTOSIHUIO Ha 1 AHBapSA TEKYLLero roaa, 1 no Beinyckam exemecsy-
HOro MHChOPMAaLMOHHOTO yKasaTens «HauuoHanbHble cTaHaapTbl» 3a TekyLwuil rod. Ecnu 3amMeHeH CCbINOYHLI CTaHAaPpT,
Ha KOTOpblii JaHa HeAaTUPOBaHHas! CChiNika, TO PEKOMEHAYETCA UCNONb30BaTb AECTBYIOLLYIO BEPCUIO 3TOMO cTaHaapTa
C Y4Y€ETOM BCEX BHECEHHBIX B JaHHYI0 BEPCUIO U3MEHEHUIA. ECNM 3aMeHeH CCbINOYHLIN CTaHAapT, Ha KOTopblid faHa AaTu-
poBaHHasi CChifka, TO PEKOMEHAYETCS UCMONMb30BaTh BEPCUIO 3TOM0 CTaHAapTa C yKasaHHbIM BhILLE FOAOM YTBEPXKAEHUA
(NpuHsTMA). ECnun nocre yTBepXAeHUs HACTOSLLEro cTaHAaapTa B CCLINOYHLIN CTaHAAPT, Ha KOTOPbLIK AaHa AaTupoBaHHas
CChIMNKa, BHECEHO M3MEHeHWe, 3aTparmBaloLLee MonoXeHue, Ha KOTopoe AaHa CCbifka, TO 3TO MOSIoXeHUe peKOMeHyeTcs
npUMeHsTL 6e3 yueTa JaHHOro U3MeHeHUs. Ecru cebinoyHblit cTaHaapT oTMeHeH Ge3 3amMeHbl, TO NornoXeHue, B KOTOPOM
JlaHa CCbirlka Ha Hero, peKoMeHZYeTCs PUMEHSTh B YacTu, He 3aTparusaroLeil 3Ty CChInKy.

3 TepMuHbI, onpeaerieHUs U CoKpaweHun

3.1 TepMuHbI U onpegeneHus

B HacTtosilem crangapte npumeHeHbl TepmuHbl no FOCT 19431, TOCT 26691, NOCT P 51852,
FOCT P 54974, a Takke cneaylowpme TePMUHbI C COOTBETCTBYIOLLUMMU ONpeaeneHNsAMMN:

3.1.1 poBeputenbHas BePOATHOCTb: BepoATHOCTb TOr0, YTO UCTUHHOE 3HAYEHUE U3MEPAEMON BENU-
YuHbI NONAAAET B AaHHbIN JOBEPUTENbHbIN UHTEpBAar.

W3paHue opuumansHoe
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3.1.2

[OBePUTENLHBIN MHTEPBasn: YMCNEHHbIN AnanasoH, B Npeaenax KoToporo, o OLEHKaM, COAEPXUTCS
M3y4aemblii napamerp.
[FOCT P 56258—2014, cratbsa 3.73]

313

YPOBEHb 3HAYMMOCTM (KpuTepus): 3aLaHHOE 3HAYEeHUe BEPXHEro npejena BepOATHOCTU OLIMGKM
nepBoro poaa.

MpumMeyaHue — YpoBeHb 3HAYMMOCTH 0ObIYHO 0603Ha4aloT a.

[FOCT P 50779.10—2000, ctatbs 2.70]

3.1.4

owwu6ka nepeoro poaa: OwmnbKa, cocTosLas B OTOpaCLIBaHUM HYNIEBOM MMNOTesbl, MOCKOMNbKY CTaTMCTHUKA
MPUHUMAET 3HaYeHUe, NpUHaaexallee KpMTUIECKon obnacTi, B TO BPEMS KaK aTa Hynesasi iMrotesa BepHa.
[FTOCT P 50779.10—2000, ctatbs 2.75]

3.1.5

(reHeparsibHas) COBOKYNMHOCTb: MHOXECTBO BCEX pACCMaTPUBAEMbIX €AUHUL.
[FOCT P 50779.10—2000, ctatbs 2.3]

316

BbIGOpOYHas eguHHULA: OHA U3 KOHKPETHBIX AMHUL, U3 KOTOPLIX COCTOUT reHepasnbHasi COBOKYMHOCTb.
[FOCT P 50779.10—2000, ctaTtba 4.1]

317

BblGopka [npo6a]: OaHa unu HECKONbKO BbIGOPOYHLIX €4UHUL, B3SITLIX U3 FeHEpanibHOW COBOKYNMHOCTU
M NpefHas3Ha4YeHHbIX A8 NoslyYeHnsa MHopMaLMmn O Hew.
[FOCT P 50779.10—2000, ctatbs 4.2]

318

06beM BbIGOPKU: Yncno BbIBOPOYHbIX eAUHUL, B BbIGOPKE.
[FOCT P 50779.10—2000, ctatba 4.3]

3.1.9

BbIGOpKa 6e3 Bo3BpaweHus: Boibopka, B KOTOPYIO EANHULLI OTOMPAIOT U3 COBOKYNHOCTU TOMbLKO OAWH
pas unu NocreaoBaTernbHO U HE BO3BPALLAIOT B HEE.
[FOCT P 50779.10—2000, cTaTbs 4.7]

3.1.10

paccnoeHHasa Bbioopka [npo6a]: B COBOKYMHOCTU, KOTOPYIO MOXHO pasgenuTb Ha pasnuyHbie B3a-
MMHO WCKMIOYaoLLME M MCHepnbIBatOLLUE MOLCOBOKYNHOCTM, Ha3biBAaEMble CIOsiMU, OTOOP, NPOBOAUMBIN
Takum 06pas3oM, 4To B BbIGOPKY [NpoBy] oTOMpaloT onpeaeneHHbIe OMNM OT Pa3HbIX CROEB U KaXabli Cnon
npeacTaensAlT X0TA Obl 04HON BLIGOPOYHON eANHULEN.

[FOCT P 50779.10—2000, ctaTtbsl 4.14]

3.1.11

cTpata (cnoi): Moarpynna MHOXECTBA [1aHHbIX, PA3IENeHHasa B NPOCTPAHCTBE UMW BO BPEMEHU (UMK
e TaM W TaM) OT OCTarnbHOM YacTU MHOXECTBA, BHYTPEHHE CXOXas C APYrMMU CTpaTaMi No OTHOLLEHMIO K
UCCNEAYEMON XapakTepUCTMKe, HO OTNUYAIOLLAsACA OT COCEAHUX CTPAT MHOXECTBA [ aHHbIX.

[FOCT P 56258—2014, cTtatba 3.349]

3.1.12

penpe3eHTaTUBHas COBOKYNHOCTb: [1peACTaBUTENBHOCTL (BbICOKASA CTENeHb CXOACTBA) OTOOPaHHOM
4acTu 0ObEeKTOB U3 BCEN U3y4aemou reHeparnbHOW COBOKYMHOCTU B OTHOLLEHUM U3yYaeMbIX XapaKTepUcTuk.
[FOCT P 56087.2—2014, nyHkT 3.10]

3.1.13

penpeseHTaTuBHas npoba: MNpoba, oTOupaemas Takum ob6pasom, 4TOObl OHA 4OCTOBEPHO OTpaxana
COOTBETCTBME OAHO UMM HECKOMbKMX NPEACTABMALIMX UHTEPEC XapakTePUCTUK OnpeaeneHHbIM NpoeKT-
HbIM TPeOGOBaHNUAM A1 MHOXECTBA, U3 KOTOPOro ata npoba orbupanace.

[FOCT P 56258—2014, ctaTba 3.277]
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3.1.14 ctangapTHble ycnoeus: Cyxue AbIMOBbIE rasbl Npu cofepxannu kucrniopoaa (O,), pasHoM 6 %
ANA KOTEMbHbIX YCTAHOBOK M 15 % — Ans ra3oTypBuHHbIX YCTAHOBOK, U HOPMarbHbLIX YCIOBUSX.

3.1.15 6ecnoBTOpPHLIN 0T60pP: OTOOP, NPU KOTOPOM Kaxkablli 0TOBPaHHbIN 0GLEKT U3LIMAIOT U HE BO3-
BPAaLLAloOT B reHepasnbHy0 COBOKYMHOCTb M HE UCNONb3YIOT B AarnbHelweM oTbope.

3.2 CokpaweHus

B HacTosiLlem cTaHaapTe NpUMEHEHbI CReayoLmMe COKPaLLEHUs:
LY — xuakoe winakoyaaneHue;

3AlC — 30Ha aKTUBHOTO rOpeHus;

3B — sarpsasHsoLMe BeLEeCTBa;

3Y — 30n0ynoBuUTEnN:;

HOT — Hauny4wme AOCTYNHbIE TEXHOMOMUMU;

P® — pykaBHbIn punetp;

CHKB — cenekTMBHOE HekaTanuTU4eckoe BOCCTAHOBIEHME;
TLWY — TBEpAOe WnakoyaaneHue;

3 — anekTpodunbTp.

4 AnropuUtmM pacuyeTta 3aTpar Ha CHUXKEeHUe BbIOPOCOB 3arpA3HAIOLWMX BelecTB
TENNOBbIX 3NEeKTpoCcTaHUUM

4.1 [Ins oueHKM 3aTpaT Ha CHwkeHue BeIGpocoB 3B npu nepexoae TSC Ha npuHuunbl HOT HeoGxoaumbl
crnegyloLimMe ucxoaHble AaHHbIe:

- YUCNO U MOLLHOCTb SHEProycTaHOBOK, pabotatowmx Ha TAC;

- CPOKM BBOAA 3HEProycTaHOBOK B 3KCMITyaTaLmio;

- BUA, CKUraemoro Tonnuea;

- haKTU4eCKne KOHLIeHTpaLuM 3arpsASHAIOWMX BELLECTB B BbIOpOCax;

- KOHLEHTpaLMK 3arpasHAIOLLIMX BELLECTB B BbIGpOCax, COOTBETCTBYIOLLMX TpebosaHuam HAOT (texHono-
rmyeckue nokasartenuy;

- CMIPaBOYHbIE 3HAYEHUS YAENbHbIX KANUTaNbHLIX U 9KCMIyaTaUuOHHbLIX 3aTPaT Ha COOpPYXeHUe Npupo-
[00XPaHHOro 06opya0BaHUA.

4.2 Pacuert 3atpar Ha cHukeHue BbibpocoB 3B TOC npoBoaAaT B COOTBETCTBUM C anroOpuTMOM, npej-
CTaBMEeHHbIM Ha PUCYHKe 1.

C6op 1 06paboTka UCXOAHBLIX AaHHBIX (CM. 4.1)

¥

Onpepgenexue gakTnyeckux koHUeHTpauui 3B B BeiGpocax TOC
(cm. 4.3,44)

]
OnpepneneHne HeobXoaAuMON CTeneHn CHkeHun Bbidopocos 3B (cm. 4.7)
Y

Bri6op HAT, o6ecneunBaiowmx CHWKeHUe BbIGPOCOB A0 TEXHONOTUHECKUX
noka3sareneii (cm. paspen 5)

]

OueHKa 3aTpar Ha OCHOBE yAeNbHbIX 3aTpar Ha 0GopyaoBaHWe NO CHUKEHNIO
BbIGpoCoB B py6./kKBT ycTaHOBNEHHOW MOLLHOCTH (CM. 4.8)

PucyHok 1 — ANropUTM OLIEHKU 3aTpaT Ha CHXXeHUe Bbibpocos TOC Ao TeXHONOTUYEeCcKUX NokasaTenei

4.3 [laHHble 0 haKTUYECKUX KOHLIEHTPALMAX 3arpsasHAIOLLMX BELWEeCTB B BbIopocax TAC MOryT ObiTb No-
Ny4YeHbl MyTEM NPSAMbIX MHCTPYMEHTAINbHBIX U3MEePEHUI MACCOBbLIX KOHLIEHTPaLUUN HAa HOMUHASbHOW Harpy3ke
Com /M3 unu Mr/m3, NepecUnTaHHbIX Ha CTaHAAPTHbIE YCHOBUA.
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4.4 Mpu OTCYTCTBUM BO3MOXHOCTU NOMYHEHUS AAHHBIX O (haKTUYECKNX KOHLEHTpauusx 3B B BbIGpocax
T3C nyTem npsiMbiX MHCTPYMEHTAarbHbIX U3MEPEHUI 3TN 3HaYEeHUs MOTYT ObiTh onpeaeneHbl pacHEeTHLIM Mny-
TEM MO NPUNOXEHNIO A.

4.5 TexHonorM4eckMe nokasarenu, NpuMeHsembIe Ars NPOBEAECHUS PacyeToB B AaHHOK MeToauke Cynr,
COOTBETCTBYIOT TEXHONOrMYECKUM nokasartenaMm HAT, yctaHaBnMBaeMbIX HOPMATUBHLIMU JOKYMEHTaMU B 00-
nacTu oxpaHbl OKpy>aloLLen cpeabl.

4.6 CoorBetcrBue haktnyeckux koHueHTpauun 3B B Bbibpocax TOC TEXHONOrMYECKMM NoKasaTensam
NPOBOAAT AN CNEeAYIOWUX 3arpas3HAIOLMX BELLECTB:

- Ha TOC, CxuraioLwmx B Ka4eCcTse OCHOBHOTO TONNMBA NPUPOAHLIN ras, — okenasl asotaNO, =NO + NO,;

- Ha T3C, cxuraowmx Teepaoe Tonnueo, — okcuabl asota NO, = NO + NO,, anokeug cepbl SO,, TBEp-
Able YacTuLbl.

4.7 Ona onpeaeneHus HeoOX0AUMON CTENEHU CHUXEHUA BbIOpOCOB 3B A0 ypOBHA TEXHOMOMMYECKUX
nokasarenei Heo6x0AMMO CPaBHUTL 3HAYEHUA (PAKTUUECKMX MACCOBbLIX KOHUEHTpauui C,, no Kaxaomy 3a-
rPASHAIOLIEMY BELIECTBY C COOTBETCTBYIOLUMMMU TEXHOMOMMYECKMMM NoKasaTenamm Cy, ar

CpasHenue C, n CH.ElT NPOBOAAT B 3aBUCMMOCTM OT CNEAYIoLLEro:

- BUAa Tonnuea (Teepaoe Tonnueo, ras, MasyT);

- TENNoBon mowHoctu (50—100; 6onee 100 go 300; Gonee 300 MBT);

- CpoKka BBOAA B aKcnyatauuio (KOTeMbHble YCTAHOBKM, BBEAEHHbIE NO NPOEKTaM, YTBEPXAEHHbIM 0
31.12.1981 r.; KOTENbHBLIE YCTAHOBKU, CNPOEKTUpoBaHHble nocne 01.01.1982 r. u BBeaeHHbIe A0 31.12.2000 r;
KOTenbHbIe YCTaHOBKU, BB€AEHHbIE ¢ 01.01.2001 ).

Mpun aToM HEOBXOANMYIO CTeNEHb CHMMXEHUSA BbIBPOCOB AC;, %, BbIMUCAAIOT NO hopmyrie

Cm, —Cuar

AC; = -100, M

m.

i

rae Cm,. — chakTMyeckas MaccoBas KOHUEeHTpaums i-ro 3B B BbIbpocax.

4.8 3atparbl Ha 06GopyaoBaHUe NO CHWXKEHWIO BbIOBpOCOB 3B Ans Kaxaon 3HepreTuyeckon yCTaHOBKU
3CVM, py6., BLIMUCHIAIOT KaK CyMMY KanuTanbHbIX 3aTpaT 3, U 3KCNMyaTauMOHHbLIX 3aTpar 3, ., no dopmyne

3CyM = 3Kal'l + 3SKCI'I' (2)
KanutanbHele 3atpatsl 3, PYO., BLIMMCAAIOT N0 hopmyne
3an = 3y.q. kan "~ Nan» )
roe 3y.u. xan — CMPaBOYHbIE 3HAYEHMS YAENbHbLIX KANUTaNbHbLIX 3aTPaT Ha 0G0PYA0BAHNE MO CHIDKEHUIO Bbl-

6pocoB, NpuBeAEHHBbIE B NpunoxeHun b, py6./kBr;
N, — YyCTaHOBNEHHas aNeKTPMYECcKas MOLHOCTL PacCMaTpUBaeMON SHEPreTUHECKON YCTaHOBKH, KBT.

3kcnnyaTtaunoHHbIe 3aTpathl 3, ., PYO., paccuuTbIBalOT No hopmyrne

t |
r
Baken = 3y,q4 excn’T : Nan . 2(1"' 100) , O]
=1
TA€ 35 oxcn — CMPABOYHBIE 3HAYEHNS! YACTILHBIX IKCMMYATALMOHHBIX 3aTPaT Ha obopyaoBaHue No CHUXEHUIO

BbIOpOCOB, NpUBEAEHHbIE B NpUnoxeHun b, py6./kBT - u;
T — cpenHee Bpems paboTbl 060py10BaHMA NO CHUXKEHMIO BLIGPOCOB 3a rofg, Y;
t — CpoK 3KcnnyaraLmMm OCHOBHbIX (hOHAOB, KOTOPbLIW MPUHMMAIOT paBHbIM 15 ropam;
r — koacbuuMeHT, XxapaKkTtepusyowmin MHAONALUMIO (NPUPOCT LieH) 3a 1-i roa (BbiBupaioTr no opuumans-
HbIM NPOrHo3aM MuHakoHOMpPa3BuTHS), %.

5 06061 eHHbIN anropUTM BLIGOPa HAUAYUIIUX AOCTYNHLIX TOXHONOrUMN
U NepCneKTUBHbLIX TEXHONOrMI ANA CHWKEeHUS BbIGPOCORB 3arpsi3HAIOWMX BOLWECTB

5.1 OCHOBHbIMW KPUTEPUSIMUK ANSl BLIDOPA HAMMNYYLWIMX JOCTYMHbIX M NEPCNEKTUBHBLIX TEXHOMOMM ABNAIOTCA:

- Tpebyemasn CTeneHb CHWKEHUS BbIBPOCOB, ONPeAEneHHas B COOTBETCTBUU C 4.7,

- CPOKM peanu3auum MeponpusTUii (BHeapeHUs TeXHONOrum). [JJaHHbIN KpUTEPUIA XapakTepusyet nepuos
npocTosa gencreyowero obopyaosaHus;

- KanuTanbHbl€ M 3KCMIyaTaLUMOHHbIE 3aTpaThl HAa peanu3aLmio, pacCUUTaHHbIE B COOTBETCTBUM C 4.8.

5.2 BbiGop Hauny4LImMx AOCTYNHBIX U NEPCNEKTUBHBIX TEXHONOTUIA AN CHWKEHNA BbIOpocoB 3B Ha KOH-
KPETHOM 06bekTe NPOBOAAT B COOTBETCTBUU C anNrOPUTMOM, NPEACTABNIEHHBIM HA PUCYHKE 2.

4
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Bui6op Buaa cxuraemoro Tonnuea (razoo6pasHoe unu Teepaoe TONMBO)

1

Knaccudumkaumsi 3HepreTM4eckoil yCTaHOBKW N0 CPOKy BBOAA
B akcnyaraumio (Ao 31.12.1981 r. unu c 01.01.1982r.)

Y

OnpegeneHus nepeyHs 3B, BLIGPOCHI MO KOTOPLIM HE COOTBETCTBYIOT

TEeXHONOorn4eckMM nokasartensim

v

OnpsepaeneHue HeoGXOAUMOI CTEMEHN CHWKeHUs BbiGpocos 3B

Y

BriGop HAT, o6ecneunparlownx HeoGxoaMMbIN ypoBeHb CHWKeHUs 3B

PucyHok 2 — O6o6LweHHbIN anroputm Beibopa HAT ansi aHeproycTaHoBOK

5.3 MNpwu cxxuraHum razoo6pasHoro Tonnuea BLIOOP HAUNYUYLLUMX AOCTYMNHbLIX U NEPCMNEKTUBHBLIX TEXHOIO-
M ANs CHUXEHUS BbIOPOCOB OKCUAOB a30Ta PEKOMEHAYETCA NMPOBOAWUTL U3 NEPEYHs, NPeACTaBNEHHOIO B
Tabnuue 1, B 3aBUCMMOCTU OT HEODXOAUMON CTENEHU CHUXKEHUS BbIGPOCOB.

5.4 Tpu CxuMraHum TBEpPAOro TONMMBAa B 3aBUCMMOCTU OT HEOOXOAUMON CTENEHM CHUXEHUSA BbIGPOCOB
BbIOOP HamnyyLwmMx AOCTYMHbLIX U NEPCTNEKTUBHBIX TEXHONOMMI ANA CHWKeHMA BbIOpocoB 3B pekomeHayerca
NPOBOAUTL U3 NEPEYHEN, NPEACTABMNEHHbIX:

- B Tabnuue 2 — Ans oKCcuAaoB asoTa,

- B Tabnuue 3 — ana guokcuaa cepbl;

- B Tabnuue 4 — ana TeepabIxX 4acTuu,

Tabnuya 1—MepedeHb peKOMEHLYEMBIX HAUIYULLUX JOCTYMHBIX U MEPCMEKTUBHBLIX TEXHOMOMMIA ANS CHUKEHUA Bbl-
6pOoCoB OKCUAOB a30Ta Npy CKUraHuM rasoobpasHoro Tonmea

Heobxoanmas cteneHb O4YUCTKKN, %

PekomeHayeMble TeXHOMOrMm

AC; <30

1 KoHTponupyemoe cHuxeHue n3bbiTka Bo3fyxa

2 HecTexvomeTpuyeckoe cxuraHue

3 YnpolyeHHoe gByXCTyneH4YaToe cxuraHue 6e3 peKoHCTpyKUuu
4 Peuunpkynsaums 4bIMOBbLIX ra3oB

30 < AC; <50

1 HecTexnomeTpuyeckoe cxuraHue

2 [IByxcTyneHyaToe CXWraHue ¢ PeKOHCTPyKUUeR (Ansa yctaHoBok ¢ 1982 roga
BBOAa)/6e3 peKOHCTpyKUMK (AN ycTaHoBOK Ao 1982 rofa BBoga)

3 PeuunpKynauus AbIMOBLIX ra3os

4 CHKB

5 HecTexmomerpuyeckoe cxuraHve + peLupKynaguma (408 ycTaHoBoK ¢ 1982 roga
BBOAA)

6 [IByxcTyneH4aToe cxuraHue + pelupKynaymus

7 ManoToKcu4Hble ropenku (4ns yctaHoBok ¢ 1982 roga BBoga)

50 < AC;< 70

1 HectexunomeTtpuueckoe cxuraHune + CHKB (ans ycraHosok ¢ 1982 roga Bsoaa)
2 [IByxcTyneH4aToe cxuraHue + peLupKynagus

3 Peuunpkynsaumsa abiMoBeIx raszos + CHKB

4 ManoToKcu4Hble ropenku (4ns ycraHoBok ¢ 1982 roga BBofa)

AC;> 70 (ans ycTaHOoBOK
¢ 1982 roga BBoga)

1 [ByXCTyneH4yaToe cxXuraHue + peLmprynsayms

2 ManoToKCHYHble ropenku + peLupKynsauma

3 ManoTokcu4Hele ropenku + CHKB

4 ManoToKcU4Hble ropenku + ABYXCTyrNeH4aToe cxuraHme
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Tab6nuuya 2 — MepeyeHb peKOMEHAYEMbIX HAUNYULIUX AOCTYNHLIX U MEPCMEKTUBHLIX TEXHONOMMIA ANS CHUXEHUS
BLIGPOCOB OKCUZ0B a30Ta NpU CXUraHUKM TBEpAOro Tonnuea

Heobxoaumasa creneHb oMUCTKK, %

PekomeHayemble TEXHOMNOMK

AC; <30

1 KoHTponupyemoe CHUXeHWe 3bbiTka Bo3gyxa

2 HecTexnomeTpuyeckoe cxxuraHue

3 [ByxcTyneH4YaToe cxuraHne 6e3 pekoHCTPYKLMK/C PeKOHCTPYKLUME (ANs ycTaHo-
Bok ¢ 1982 roga BBOZRA)

4 KoHUeHTpuYecKoe cxuraHue

30 < AC; <50

1 [ByxcTyneH4yaToe cxuraHwe 6e3 pekoHCTPYKLUU/C PeKOHCTPYKLMER
2 YnpoLlyeHHoe TpexcTyneH4yaToe CxuraHne

3 ManoTokcuyHbIe ropenku (4na yctaHoBok ¢ 1982 rofa Beofa)

4 CHKB

50 < AC;<70

1 ManoToKkcuyHble ropenkuy (ansa yctaHook ¢ 1982 rofa Beoga)
2 TpexcTyneH4aToe cxuraHue
3 Hectexuomerpuyeckoe cxuraHue + CHKB

AC; <70 (ana yctaHoBOK
¢ 1982 rona BBOAR)

1 ManoToKCUYHbIE FOpPEnKM
2 ManoTtokcuyHble ropenku + CHKB

Tabnwm ua 3 — I'Iepe\-leHb pekoMeHayeMbIX TEXHOSOMMIA ANS CHUMXEHUA Bbl6pOCOB OKCUAOB Cepbl MpU CXUraHun

TBEPAOro TonyimBa

Heobxoammas cTeneHb oMUCTKN, %

PekomeHayeMble TexHOMoOrMu

1 Ckpy66ep BeHTypy ¢ ncnonb30BaHNeM LLenoYHbIX CBOCTB 3011k (NPY €ro Hanuyum)

. <
AC;< 40 2 YnpolleHHasi MOKpo-cyxas cepooducTka (Metoa E-SO,) (nepeq D)
1 Ckpy66ep BeHTypu ¢ ucnonb3oBaHMeM ABOMHOTO LLENOYHOTO crnoco6a (Mpu ero Hanu4um)
40 < AC. < 60 2 YnpolljeHHast MOKpo-Cyxasn cepooducTka (MeTog E-SO, ) (nepes ID)
i<

3 Monycyxas cepoouncTka ¢ UMpKynupytoLei nHepTHoit maccoi (Metog NID) (ans
ycTaHoBOK ¢ 1982 roga BBOAA)

60 < AC; < 80 (4N ycTaHOBOK
¢ 1982 roaa BBOZA)

1 MNonycyxasn cepoouncTKa ¢ LMpKynupytoLei uHepTHol Maccoi (MeToa NID)

AC; > 80 (8N ycTaHOBOK
¢ 1982 roga BBOga)

1 MNonycyxasa cepoouncTka ¢ LMpKynupytoLein nHepTHol Maccoii (MeToa NID)
2 AMMuravHo-cynbgarHan cepoovncTka

Tabnuuya 4 — MNepeyeHb peKOMEHAYEMbIX HAUMYYLINX AOCTYMHBIX U NEPCMNEeKTUBHBIX TEXHOMOMMIA AN CHWKEHUA
BLIGPOCOB 301kl NPW CXUraHUU TBEPAOrO TOMNMBA

Heobxogmmas cTeneHb ouncTku, %

PekomeHayemble TexHONOMM

AC,<10

1 PeMOHT 1 Hanagka 3Y

10 < AC; < 30

1 Ona 6atapeiHbiX UWKNOHOB:

- 3aMeHa Ha aMmynbratop/ckpy66ep

2 [Ins ckpy66epoB/aMynbraTopos:

- yCTaHOBKa aMyrnbratopa B kopnyce ckpy66epa

3 [AnA aneKkTpoUnLTpoB:

- ONTUMU3aLMA PaboThl (BMaXKHOCTHOE UM XUMUYECKOE KOHULIMOHUPOBaHME),

- MogepHusaums 3P (ycTaHOBKa COBPEMEHHLIX ANEKTPOAOB U BCMIOMOraTenbHOro
obopynoBaHus)

AC;>30

1 Onsa 6aTapeiHbIX LMKNOHOB:

- 3aMeHa Ha amynbratop, PO unn 3o

- ycTaHoBKa ckpy66epa unu amyneratopa nocre 6aTtapeiiHoro LKroHa

2 [Ins ckpy66epoB/aMynbraTopos:

- 3ameHa ckpyb6epa Ha smynbraTop;

- 3aMeHa Ha PP unun 30

3 Ans aneKTpodunsTpos:

- MoAepHu3saLus 3P (yBennyeHue KoruyecTea noneil, yBeruyeHne BbICOThl anek-
Tpodunerpa),

- yCTaHOBKa COBPeMeHHbIX 9P unu PO
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5.5 Mpu OKOHYaTENbLHOM BbIGOPE HaAMMYyYLUMX AOCTYMHbIX UMK NEPCNEKTUBHBLIX TEXHONOTUIA ANSA CHUXE-
HWSA BbIGPOCOB BHEPreTUYECKUX YCTAHOBOK HEOOXOANMO YYUTLIBATD!

- KOHCTPYKTUBHbIE 0COBEHHOCTN KOTENbHON YCTAHOBKU, BKMIOYAS YCTAHOBINEHHOE MNbINe-, ra3004MCTHOe
obopyaoBaHue;

- BOSMOXXHOCTb YMEHbLLEHUSI KaNUTanbHbIX 3aTPaT 3@ CYET NPUMEHEHUSA 04UCTHOTrO 060pya0BaHUS Ans
CHWKEHUS BbIOBPOCOB cpa3sy HECKOMNbKMUX 3B (Hanpumep, B MOKPbIX CKpyOBepax MOXHO He TONbKO yrnaBnuBaTb
NETYYyLo 30y, HO M 32 CYET UCMONb30BAHUSA LLENOYHbIX CBOWCTB 30Mbl M PacTBOPA ralleHHON U3BECTU CHU-
xaTb BbiGpockl SO,);

- BOSMOXHOCTb BHeApeHusi Heckonbkux HOT Ha OAHOW SHEPreTU4eckon YCTaHOBKE 0e3 CHUXEHUS Ha-
OEXHOCTU U 3PPEKTUBHOCTU ee paboTbl (Hanpumep, MOKpasi CepoounCTKa nepes pykasHbiM OUNLTPOM He
MOXeT ObITb BHEAPEHA HA OHOW 3HEPreTUUECKOW YCTaHOBKE B€3 CHMKEHUS €€ HAAEXKHOCTK).

6 AnropuTtm pacueTa 3aTtpar Ha CHUXeHUe BbIBPOCOB 3arpA3HAOWUX BelecTB
AN 3HepreTUYecKomn oTpacnm

6.1 OueHKy 3aTpaT Ha cHuxeHue BbiIGpocoB 3B npu nepexoae Ha HOT aHepreTuyeckomn oTpacnu npoBo-
OAT B COOTBETCTBUM C anroputMom, NPUBEJEHHOM Ha PUCYHKE 3.

C6op 1 o6paboTka UCXOAHBLIX AaHHBIX (CM. 4.1)

v

OnpegeneHne dakTnyeckux koHueHTpauuii 3B B BoiGpocax TIC
(cm. 4.3,4.4)

]

OnpegeneHve HEoBXoAVMOi cTeneHn cHwkeHus BeiGpocos 3B
(cm. 4.7)

v

dopmMupoBaHue penpeseHTaTUBHOU BLIGOPKU U3 NepeyHst
BSHEeproycTaHoBOK, He yaoBneTeopsiiowmx Tpe6osaHmam HAT
(cm. 6.2)

|

Bei6op HamnyuLLMX AOCTYMHEIX W NePCreKTUBHBIX TEXHONOMMA,
obecneuuatoLux Tpebyemylo cTeneHb cHwkeHust 3B (cMm. paaaen 5)

¥

YKpyrnHeHHasi OLieHKa 3aTpaT Ha OCHOBE YAesbHbIX KanuTarbHbIX 1
SKCMITyaTaLUMOHHbIX 3aTpaT Ha 06OPYAOBAHWE MO CHWKEHMIO BbIGPOCOB
(cm. 4.8)

PucyHok 3 — AnroputMm oueHku 3atpat npu nepexoge Ha HAOT aHepreTudeckoi oTpacnu

6.2 ins hopmMupOBaHUSI PENPEIEHTATUBHON BbIBOPKU U3 NEPEYHS SHEPrOYCTAHOBOK, HE YAOBMNETBOPSIIO-
wux TpebosaHuam HOT, Heo6xoAUMO UCNOSb30BaTL METOA CTPaTUULMPOBAHHOMO CEMMNUPOBAHUSA. JaHHbIii
MeTo/ npeaycMaTpuBaeT BblAENEHUE TUNMYECKUX rpynn (CTpaT) UCXO0AS U3 CNeayoLUX KpUTEPUEB:

- BUA, CKUraemoro TOnnuea;

- CPOKM BBOAA 3HEPreTM4ECKoro 060pyA0BaHNs B 3KCMyaTaumio;

- HeoGxoaumasi cTerneHb CHMXKEHUS BbIGPOCOB.

6.3 Ha ocHoBaHuu kpuTEepUEB, NPUBEAEHHLIX B 6.2, BCE S3HEProyCTaHOBKM, He yAOBMNeTBopsioLme Tpebo-
BaHusaM HAOT, pasbusalot Ha cTpaThl B CreayoLLei NocneaoBaTenibHOCTU (PUCYHOK 4):

- BbIAENAIOT rMaBHbI€ rPyNMbI N0 BUAY CXUraemoro Tonnuea (razoobpa3Hoe unv Teepaoe Tonnueo);

- BHYTPUW Kaxaoi BbIAENeHHON rMaBHOW rpynnbl BIAENSAIOT IPYNMbl MO CPOKaM BBOAA SHEPreTUYMECKOrO
obopynosaHus B akcnnyatauuto (oo 1982 roga unu nocne 1982 roga);
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- Aanee kaxayio rpynny pasbusator Ha NOArpynnbl HA OCHOBAHUW BUAA 3arpsi3HSOLLEro BELLECTBa, No
KOTOPOMY UMEETCs MPeBbILLIEHNE BbIBpOCa CBEPX TEXHONOMMYECKOTO NoKasaTens;

- B KaXQoW Takon noarpynne BblAENSAOT UCCreayemble CTpaTbl HA OCHOBaHMKU HEOOX0AMMON CTENeHu
OYMCTKM ANA KaXKI0ro 3arpA3HSIIOLLETNO BELLIECTBA.

Bbigenexue rmaBHbIX rpynn
Teepaoe Tonnueo Mo BUAY CKMFAEMOrD TOMNWBa las
| |
Y I—‘
/ Bbigenexue rmaBHbIX rpymnn A
no roAy BBoAA
o 1982 ropa Mocne 1982 ropa SHEPOYCTaHOBOK Do 1982 ropa Mocne 1982 ropa
— 1} '
Bbiaenenue noarpynn no 3B, ) )
| T | | NO, | | SO, | | ™ | I NO, | | SO | NpeBbILLAIOLNX E(g E(g
TexHonormyeckue nokasaresnu
Boinenexue ctpar Ha 0CHOBaHUN
Oo Ho Ao Oo ho ho " Ao ho
o, o, o, o HeoBXxoanMMOW cTeneHu o
10 %] |30 %] |40 % 30 %| 130 %| 140 % CHYDKEHIS! BLIG 6 3B 30 % 30 %
/ I \ / | \ ; ] ]
10 % —||30 % —||40 % -||10 % —||30 % —||40 % — 30 % | 30 % -
30% || 50% || 60 % || 30 % || 50 % || 60 % 50 % 50 %
] l | | | ]
Bonee||50 % —|| Bonee|| Bonee||50 % —|| Bonee 50 % —| 50 % —
30% || 70% || 60% || 30 % || 70 % || 60 % 70 % 70 %
AN \ 1 |
Bonee Bonee Bonee Bonee
70 % 70 % 70 % 70 %

PucyHok 4 — AnroputM pasbueHns uccnegyemMoro Maccmba AiaHHbIX Ha CTpaThbl

6.4 OGbeM penpeseHTaTUBHOM BLIGOPKM AN KaXKAO0N BbIAENEHHOW TUMMYECKOI rpynnbl (CTPaTh) N pe
BbIYUCNAT NO hopmyne

k2.2 N.

I

Nos ™ 3 3 5 )
"PB k2G4 AZN

rae k— koo MULUEHT AoBEPUA NPU BbIOPAHHOM YPOBHE JOBEPUTENbHON BEPOSAITHOCTM (PEKOMEHAYETCA NPU-

HUMaTb 3Ha4YeHue AaHHoro Koadpdpuuymnenta k = 1,96, coorseTcraytolee 95 % ypoBHIO JOBEPUTENb-
HOI BEPOATHOCTH);

G2 — cpeaHsas AMCNepcus NOATPYMbI;

N; — oGbem paccmarpreaemoin cTparbl;

A, — npeaensHas ownbka BeIGopku;

N — o6bem noarpynnbl, B KOTOPYIO BXOAMT paccmarpuBaemas cTpara.

Pac4yet cpegHen aucnepcuu noarpynnbl OCYLLECTBASAIOT NO hopmMmyne

2
. N,
2= 2o ©
N
rae 0,.2 — aucnepeus i-it cTpartel, BbluucnaeMas no opmyne
—\2
X — X;
oo Zbu k) o

N; -1
FA€ Xj; — 3HAYEHNE CTENEeHMN CHIKEHNS BbIOpOCOB 3B j-1 9HEpProycTaHOBKM i-1 CTpaThl;
X; — CpeaHee 3Ha4eHne cTeneHn CHuxeHus BbIGpocos 3B /-1 cTpathl.
Pacuet npeaenbHomn oumbku BoIGOPKK A ; NS - CTPATLI ONPEAENnsIoT no dopmMyne
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Ayi= Mg K ®)
rae Wy — CpeaHss owmbka Tunuyeckoit BeIbopku Ans GecnosTopHoro otbopa.

CpegnHioto oLumbKy TMNN4YecKkon BbIGOPKKM AN GECMOBTOPHOO 0TGOPA iy BLIMUCHAIOT Mo dopmyrne (9) B
cny4ae, ecrnu KONM4YecTBo crpar i > 1, u no gopmyne (10) Ana cnyyas, Korga B NoArpynne BCero ogHa crpara

@i=1).

2
o N
_ = 1-— 1 9
Wi N,»—'I( N) ©)
2
G
o= ) (10)
Mxi N _1

Mpumep pacyeta o6beMa penpeseHTaTMBHON BbIOOPKM NPMBEAEH B NpunoxexHuu B.
6.5 Pacyet 3arpar Ha obopyaoBaHMe N0 CHUXEHWIO BbLIOPOCOB AN 9HEProyCTaHOBOK, BKIIOYEHHbLIX B
penpeseHTaTUBHbIE BLIGOPKM, NPOBOAAT B CNEAYIOLLEeM NOpsAKe:
- ANSA KaXA0M 3HEProyCTaHOBKM ONPeAensioT 3aTpaTbl Ha 06opyaoBaHe B COOTBETCTBUMU C 4.8;
- ONPeaensiioT CyMMapHble 3aTpathbl ANs penpe3eHTaTuBHON BbIGOPKK 3CYM_ p.s NYTEM CIOXKEHMA 3aTpar
no BbIBpaHHbIM 3HEPTOYCTaHOBKAM, BXOAALLMM B paccMaTpuBaemyto BbIOOPKY.
6.6 YprnjieHHyiO OLEHKY 3aTpaT Ha 06opyaoBaHNe MO CHWXEHMIO BbIGPOCOB 3, npu nepexoge Ha HAT
3HEPreTMYeCcKor 0Tpacnu BeIYUCASAIOT NO popMyne
3. -N;
ym.p.B Vi
8= 227” : (1)
m i ip.B
r4€e m — 4Ynucro NOArpynn B UCXOAHOM MacCUBe AAHHbIX;
3cymp.s — 3aTpaThl Ha 060pynoBaHNe Mo CHIKEHUIO BLIBPOCOB ANs BCEX SHEPrOyCTAHOBOK, BXOAALLMX B
penpeseHTaTUBHYIO BbIGOPKY.
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MpunoxeHue A
(o6sa3arenbHoe)

PacueT comepxaHua 3arpAsHAIOLMX BElEeCTB B BbIGPOCaX IHEPreTUYECKOi YCTAaHOBKMN

A.1 Pacuet KOHUeHTpauuii okcMaoB a3oTa B BbIGpocax 3HepreTuyeckon ycTaHOBKN

A.1.1 PacueT KOHLUeHTpaLuii OKCUAOB a30Ta ANA dHepreTMuYeckMX yCTaHOBOK, CXUralowmx Teepgoe Tonnueo
A.1.1.1 NcxoaHeIMU JaHHBIMK ANS pacdeTa ABMAKTCS:

Al — 3onbHOCTL TONNMBA, % Ha pabodyto Maccey;

W' — BnaxHocTb Tonnuea, % Ha paGouyto Maccy;,

N — copepxaHve aszoTta B Tonnuee, % Ha pabodyto Maccy;

Q/ — Tennota cropaHusa Tonnusa, MOx/kr;

vdaf _ prixon neTyunx Ha roprodyto maccey, %:;

o, — KO3PULIMEHT n3bkITKa BO3AyXa B ropenkax;

o,y — BONA NepBUYHOro BO3ayxa No OTHOLLEHUIO K TeopeTuiecku Heobxogumomy;,

R — cTeneHb peuMpKynaLnMmn AbIMOBEIX ra3oB Yepes ropenku, %;

w.
—2 __ OTHOLLEHWE CKOPOCTI BTOPUYHOO BO3/YXa Ha BLIXOAE 13 BHYTPEHHEro kaHana (GNKaillero K nepBrdHo-

1 MY) K CKOPOCTU MepBUYHOrO BO3AyXa,
Aoz — [0ONS TPETUYHOro BO3fyXa, NofaBaeMoro B TOMKY MOMUMO FOPEnok;
Atgg, — AONS CGPOCHOO BO3/YXa (CYLLMIEHBIA @reHT) NP TPAHCMNOPTE MbiNK K Foperkam ropsiynm BO3ayXom;
Taar — Temneparypa Ha BbIX0Ae 13 3Al K;
B, — pacqeTHbI pacxog Tonnuea, Kr/4.

TUM ropernok (BMxpeBble, NPAMOTOYHBIE, C MoAaqei Nbln BLICOKOWA KOHLEHTpaLmK);

A.1.1.2 MaccoByto KoHUeHTpauuto okengos asota NO,, paccquTaHHyto ANA CTaHAapTHBIX YCMNOBUA B CyXUX AbIMO-

BbIX rasax npu HopMarbHbIX YCOBUAX U KoadduLneHTe VI36bITKa BO3AyXa B AbIMOBbIX rasax o = 1,4, /M3, BLMMCAAIOT
no gopmyne

P

Kno, - Qj

NO, =~ '

x VCI'

roe KNO — YAenbHble BLIGpOCk OKCHAOB asoTa B nepecyeTe Ha anokeng asota NO,, r/MIX.
Vo — o6beM CYXUX [ibIMOBbLIX Fa30B NpU HOPMarbHbLIX YCIOBUAX U KO3 duLMeHTe n3bbiTka Bo3gyxa B ALIMOBLIX rasax
= 1,4; M3/kr TBEpAOrO TONNUBA, BLIMMCTIAIEMBIiA MO hopMyne

Ve = V0= W0+ (= 1)

cr r

(A1)

Vo, (A2)
rie VO — TeopeTnieckuii 06beM AbIMOBIX ra3os, M3/kr (M3/m3);
\/ﬂzo — TeopeTyeckuii 06beM BofsIHBIX NapoB, M/kr (M3/m3);

= 1,4 — koappuuneHT n3bbiTka BozgyXxa B AbIMOBbIX ra3ax,;
V0 — TeopeTnyeckuit 06beM Boagyxa, M3/kr (M3/m3).
Onpegenetne V9, VO, Vf_’i o NMPOBOAAT NO CNPaBOYHBIM JaHHBIM UNIN NO XUMUYECKOMY COCTaBY CXXUraeMoro Tonnuea

C ucnonb3oBaHueM dopmyn (A.3)—(A.5) ana TBepaoro Tonnuea

VQ=0,0889 - (C"+0,375- Sf,, ) + 0,265 - H - 0,03 - O, (A3)
Wi,0=0,111- H +0,012- W'+ 0,0161 - VY, (A4)

C" +0,375-Sgp. N’
V0= Vo, * B, + Vo= 1,866W 0,79- W +0,8 — 100 +*Wo (A5)

rae C’, S7 op + K H’, O, N — cooTBETCTBEHHO CoAiepXaHuWe Yrrepoaa, cepbl (opraHMdeckol U konveaaHHoi), Bogopoaa,
kucnopoga v asota B paboueit Macce Tonnuea, % no macce;
Vro, — 06beM TpexaTomHeix rasos (RO, = CO, + SO,).

YaenbHeI BLIOPOC Okcuaa asoTa Kno, BEIMMCNAIOT NO dopmyne
= na
Kno, = K, + K8, (A6)
rae — yAenbHble BIGpOCH! TOMMMBHLIX OKCUA OB a3oTa, r/MIDx;

K,f%2 — yaenbHble BbIOpOCH BO3AYLLHBIX OKcuAoB asoTa, F/MIx.

10
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Mpn 3TOM yAenbHble BLIGPOCH! TOMMMBHLIX OKCUAOB a3oTa K{[g, paccuuThiBaloT no dopMyne

KRS, = 0,12 Eno, * Boy By Br™ By Bew

(A7)

rae §Nox — 6e3pasMepHbIit KOaPDOULMEHT, yUNTLIBAIOWNIA XapaKTEPUCTUKN TOMMNKUBA, BLIYMCASEMbIA No dhopMyne

Eno, = FROG + (1 + Nd),

rme N¢ — conepxaHue asoTa B Cyxoit Macce Tonnuea, %;
FR — tonnuBHbIN kK03 dULMEHT, %, BuMUCNAEMbI No dopmMyrne

CCB

v

FR

rae VI — Bbixog neTy4nx Ha pabouyto maccy, %;
CC8 — cBAsaHHbIV yrnepod, %, Beluncnaemblit No hopmMyne

Co® =100 — WM— A"— V'

SHaveHuna Apyrux koadguumenTos U3 opmynsl (A.7) npuseaeHsl B Tabnuuye A.1.

Tabnunya A1 — 3HadeHns KoapdpuyueHToB

(A.8)

(A.9)

(A.10)

[vanasoH npurogHoCTM

ropenke B,

daKTop, KOTOPLIA YUUTLIBAETCA KOS DULIMEHTOM 3aBUCUMOCTL 33BICHMOCTH
BrnimsHne koadpduumeHTa M3bbiTka Bo3gyxa B BUXPEBON ro- (0,35-a, + 0,4)2 09<aq,<13
perke BEXP
BnusaHue koadpduumneHTa n3beiTka Bosayxa B NPAMOTOHHON (0,53 -a, + 0,12)2 09<o.<13

BrnusHue gonu nepsuYHOro Bo3ayxa B ropenke [30(1 1,73-a4 + 0,48

0,15<a, < 0,55

BriusiHWe peuupKynsLuMK JEIMOBLIX ra30B B NEPBUHHbLINA BO3-

Ayx (6es y4eTa cHUKeHUA TeMnepaTypsl B 3ATN) Br 1- 0'016‘/§

0<R<30%

BrnivsiHue MakcumarbHol TemnepaTypbl Ha ydacTke o6paso-

0,11-3T45r —1100
BaHUA TOMMMBHLIX OKCUA0B a3oTa Py

1250 K < Thur <2050 K

BrninsiHue cmeceo6pa3oBaHust B KOpHe akera BUXpeBbIX ro-

- w, )’ 10522 <16
penok BuP 04 (—ZJ +0,32 T W, T
Wi
Bnuaxue (:In;sceo6paaoBaHM;| B KOpHe hakena npAMOTOYHbIX 0.98 wy 0.47 1a< wy 40
ropenok 7k , W, : A= S

Mpy nogaye B ropenku Nbifiv BEICOKOW KOHLEHTPaLK 3Ha4YeHne K,(l“(‘;z, paccuuTaHHoe no gopmyne (A.7), yMHOXatoT

Wy

Ha KoachuumenT 0,8. MNpu sTOM [OMI0 NEPBMYHOIO BO3AyXa G4 M W NPUHUMAIOT PaBHBIMU TEM 3HAYEHUSIM, KOTOpbIe
1

6binu 66l BEIGpaHbI NpU 0OLIYHOI NogaYe NbIX K ropernkaM nepBUYHLIM BO3AYXOM.
YAenbHble BbIGPoCkl BO3AYLUHBIX OKCUA0B a30Ta K{gh BLIMUCIISIIOT M0 hopmyne

e7ooo)

Kesn = 154-10"¢ ’agA_r_1_e(— .
\/-@\r A3l

(A.11)

A€ Gigar — KO3 hULNEHT n3bbiTka Bosayxa B 3AT, yCrOBHO NPUHUMaEMBI Kak CyMMa opraHW30BaHHO NojaBaeMoro Bo3-
AyXa Yepes ropesiku o, 1 MpUCoOCOB Yepe3 HKHIOK YacTb TOMOYHO| KaMepbl Ao, BLIYUCAAEMBIA Mo dopmyne

1
Ogar = o+ 5 - Aoy,

(A12)

dopmyna (A.11) cnpaBegnuea B fuana3oHax koaddULMeHTOB n3bbITka Bo3fyxa n Temnepatypbl B 3AlC cooTBeET-
cTBeHHO 1,05 S aigar < 1,4 1 1800 < T3, <2050 K. Mpun T3, < 1800 K sHauennem KR, MoxHo npeHebpeds.
B oTCyTCTBME peunpKynsaLumM ALIMOBLIX ra30B B roperike TeMneparypy Ha Boixoae n3 3AMdg,n °C, BeMMCHAT Me-

ToAOM nocnefoBaTenbHbIX NPUONMXeHWA B COOTBETCTBUM ¢ [2] No dpopmyne
100

BAl ~r i PR
100-q, P U Qetin 2051070 er (T | wF

SAT (VC)r BP '(VC)r

(A13)

1
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rae g4 — noTepu Tenna oT MexXaHWYEecKOi HEMOMNHOTEl CropaHWs TOMMWBa (NPUHUMAIOTCA MO TENnoBOMY pacqeTy KOT-
na [3]), %,

ANA Yero NpefBapuUTenbHO 3aaeTcA 3HaYeHne Tguar = Vg + 273, KOTOpOe BXOAWT B NpaByto YacTk. Ecnu pacHeTHoe 3Ha-
YeHue O3, BblUMUCTIEHHOe no copmyne (A.13), OyneT Gonee Yem Ha 50 °C oTnMYaTLCA OT NpeaBapUTENBLHO BeiIOpaHHOM
BeMUYMHLI (O3,1), TO HeOBX0AUMO cAenaTh BTopoe npubnmxeHune.

B dopmyne (A.13):

Qg — TennocopepxaHue Bo3ayxa, NocTynarllero Yepes ropenku, MIp/kr;

(Vo)r — cpefHsisi cymMapHasi TernnoeMKoCTb NpoayKkToB cropaHua 1 kr tonnuea, MIx/(kr -°C);

B3AT — creneHb BbiropaHusi Tornusa B 3AT;
Irn — YAenbHas sHTansnus Tonnusa, MIp/kr;

yF — npounseeneHmne koshduLMeHTa 3hheKTUBHOCTU Ha CYMMapHYH NOBEPXHOCTL, orpaHnunBaioLLyto 3AT, M2;

&1 — CTeNeHb YePHOThI TOMKN B 30He MaKCUMaslbHOro TennoBblgeneHns], onpeaenaemas B COOTBETCTBIAU ¢ [3].

Mpy HanM4Mn peLmpKynALAN 46IMOBLIX rasoB pacHeT Ogar CNIEAYET BLINOMHATL B COOTBETCTBUAM C PYKOBOAALLMMN
yKa3aHWAMM Mo NPoeKTUPOBaHWUIo TOMOK € TBEPAbIM LUNakoyganeHuem.

A.1.2 PacueT KOHLEHTpaLuil OKCMAOB a3oTa ANA dHepreTMYecknx yCTaHOBOK, CXKUralowWwmx rasoobpasHoe
TONNUBO

A.1.2.1 NcxofHbIMU faHHBIMU A8 pacyeTa ABMSHTCS:
a) KOHCTPYKTMBHbIE MapaMeTphbl:

ar — LUINpUHa TOMKK (B CBETY), M; MPW HanM4nK [BYCBETHOTO 3KpaHa NPUHUMAETCS LIMPUHA OAHON SYENK,
bt — rny6uHa Tonkn (B CBETY), M;

hﬂp — paccTosiHue Mexy 0CAMU COCeHUX (MO BbICOTE) FOPENoK, M; NPU HEPABEHCTBE PacCTOAHWUI MeXaY Spycami
(npwu an 2 3) onpeaenstoT pacCcTosAHUA MeXAY NepBbIM U BTOPLIM ApycamMu ropenok h1' 2, BTOPbIM 1 TPETBUM iy 3 U T A;

hs — paccTosHne MeXay OCbio BEPXHETO sipyca ropesiok W OCbio conen BTOPUYHOro AyThbA (B cryyae ABYXCTYNeH-
4aToro CXuraHus Tonnuea),

TUMN ropenok — YHUULMpPOBaHHbIE U OMTUMU3NPOBAHHbLIE!

- ABYXMOTOYHbIE CTaAWAHOMO CXUraHus,

- MHOTOMOTOYHbIE CTAAUAHOIO CXXUraHUs;

- MHOTOMOTOYHbIE CTaAWNHOMO CXXUraHWA ¢ nogaden YacTu TONNMea B MHEPTHLIE rasbl;

D,— nnameTp amGpasypbl roperok, M;

N — KOMNN4eCTBO roperok;

Z, — 4M1CIo BYCBETHLIX KPaHOB;

6) XxapaKTepucTUKW Tonnuea:

Q/ — TennoTa cropaHua Tonnusa, MDx/m3;

VB0 — TeopeTn4ecKoe Konm4yecTso Bo3fyxa, HeobxoauMoe ANa NONHOro cropaHus Tonnuea npu o = 1,0 M3/m3;

VP — 06beM NpoaYKTOB CropaHusl, 06pa3oBaBLUMXCA NPU CTEXMOMETPUYECcKoM (o = 1,0) cxuraHum Tonnuea, M3/mS;

Vro, — 06beM TPEXaTOMHbIX ra3oB, MOMyYeHHbIX NPU NOSIHOM CrOpaHUM TOMMMBA C TEOPETUYECKN HEOOXOAUMEIM
KONMYeCTBOM Bo3ayXa, M3/MS;

V?\,z— TeopeTu4ecknii o6bem a3oTa, NoNyYeHHbI NP NONHOM CrOpaHUM TOMIUBA C TEOPETUYECKN HEOBX0AUMBIM
KONM4YeCTBOM Bo3ayxa, M3/M3;

B) peXMMHble napameTpbl:

Bp — pacyeTHBLIN pacxof Tonnuea, M3/c, NPy HanM4UM ABYCBETHOrO 3KpaHa Bp NPUHUMAIOT Ha OQHY AYENKy;

T,z — Temneparypa rops4ero sosgyxa, °C;

o — ko3 UUMEHT n3bbiTka BO3ayxa B roperike;

A0y — NPUCOCHI XOINOAHOTO BO3AyXa B TOMKY;

R — pona pelnpKynaunmM AbIMOBbLIX ra3oB B 30HY akTUBHOro ropeHus (0—0,35),

Ol — KO3hPULMEHT 3BbiTka Bosayxa B MecTe 0TOopa [1bIMOBLIX ra30B Ha PELMPKYIALMIO;

trp — TeMnepaTypa ra3oB B MecTe oTbopa Ha peuunpkynsuuto, °C;
& — ponA Bo3gyxa, MocTynatoLlero BO BTOPYH CTYMNEHb rOpeHns npu AByXCTyneH4aTom cxuratum (0—0,35).

A.1.2.2 MaccoByto KOHLEHTpaLuio oKCUAOB a3oTa (B nepecyete Ha NO,), paccuntaHHyio Ana CTaHAAPTHbLIX
YCNOBUM B CyXWX AbIMOBbIX rasax Nnpu HopMarbHbIX YCOBUAX U KoaduLMeHTe n3beiTka Bosayxa o, = 1,4),
C?\,To%’, r/M3, BEIMMCIISIIOT MO hopmyre

VR
csTY=—cM. . r ‘ (A14)
NO2 T N0 V0 L a— 1) VO T (14 R
cr B

rae C"|<'|o2 — MaccoBasi KOHLeHTpalus okcAoB asoTa (B nepecyeTe Ha NO,) BO BNaXHbLIX MPOAYKTaX CropaHus npu kosd-
duLmeHTe N3bbiTka Bosayxa B 3AT, r/mS;

12
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V,R — 06beM NPOAYKTOB cropanuns, 06pa3oBasLLXCs Npu cxuraHnn 1 M3 rasooBpasHoro Tonnuea npv seoge B 3AI
rasos peLupkynsammn, M3/m3;
R — pons peunpKynsauum 4sIMOBbIX ra3soB B 30HY akTMBHoro ropexus (0—0,35);
o — TeopeTNHecknini 06beM Cyxux AbIMOBLIX ra3oB npu koadduumeHTe nsbeiTka Bosayxa o = 1,4 no dpopmyne (A.2),
M3/m3,
OnpepeneHue VB° Vr°, Vﬂzo OCYLLECTBMSAOT NO CNPaBoYHbIM AaHHBEIM UMK MO XUMWYECKOMY COCTaBy CXWUraeMoro
ToMnuBa ¢ ucrnonb3oBaHueM gopmyn (A.15)—(A.17) ons rasoobpasHoro Tonnuea:

V0=0,0476-[0,5- CO+0,5 - Hy+ 15 - H,S + 2(m+%) - CpHp =05l (A.15)

V,0=001 [HyS +Hy+ 2% ~CpHp + 0,124 - 0.1+ 0,0161 - VO, (A.16)
Na

VP=0,01-[CO, + CO+HpS + Xm - CpH, 1+ 0,79 - VO + Zon + VO, o (A17)

rae CO, CO,, Hy, H,S, C H,,, Ny, O, — cOOTBETCTBEHHO CoAepXaHue okcuaa yrnepoaa, AUOKCUAa yrrepoaa, Boaopoaa,
CepoBOAOpPOAa, YrNEBOLOPOAOB, a30Ta U KUCNopoAa B MCXO4HOM Tonnuee, % no
obbemy;
m W h — YUCro aTOMOB Yrnepoaa U BOAOPOAa, COOTBETCTBEHHO,
d.; — Bnarocofepxarue rasoobpasHoroe Tonnmea, rms,
MaccoByto KoHUeHTpaLuio okcuaoB asoTa (B nepecdete Ha NO,) BO BnaXHbIX MPOAYyKTax CropaHus C",\/,'O npu
koadhpuLMeHTe M3BbITKa BO3AyXa B 30HE aKTUBHOMO ropeHus, r/M3, Ans HopMarsHbIx ycrosuit (0 °C, 101,3 kla unu
760 MM pT. CT.) BbIMUCAAKOT MO popMyne

Taar —1700
3 02000 (a22)
Ckl/lo2 =205-10""-K;-| 26-e —4,7|.| e\ %A _1[x

x[13-79,8 - (ogar — 1,07)* + 18,1 (agar — 1,07)3 + 59,4 - (agar — 1,072 + (A18

+96 (dgar = 1,07)] - Tgar
rae TSAF — cpefHeuHTerpankHaa Temnepatypa npoayKkTos cropaHus B 3Al, K;

g8 — oTpaxeHHbIit TennoBoii notok 8 3AT, MBT/M2;

Olgar — KO3hhULMeHT n3bbiTka Bosayxa B AT,

Taar — Bpems npebbiBaHNs NpogyKToB cropaHus B 3AT, ¢;

K. — K03thULIMEHT, yUnTLIBAIOLLNIA KOHCTPYKLNIO FOPENOYHOro YCTPOicTBa, onpeaensieMbli no Tabnuye A.2.

Tabnuya A2— 3HaveHns koagduLymneHTa K. B 3aBUCUMOCTHU OT KOHCTPYKLIMM FOPefiO4HOr0 YCTPOMCTBA NPU CKUraH1m
razoobpasHoro Tonsmea

MecTo BBOZA ra3oB peLmpKynaLuu 3HaueHue K,
YHUDULMPOBaHHbIE U ONTUMU3NPOBAHHBIE FOPEnKKU 1,0
[BYXNOTOYHbIE ropernku CTafiMnHOro CXUraHus 0,75
MHOronoTo4Hble ropenku cTaAnitHoro CxXuraHus 0,65
MHOronoTo4Hble ropenku cTaguitHoro CXUraHua ¢ nogadei Yactu TONNUBa B UHEPTHbLIE rasbl 0,5

CpegHeuHTerpanbHyto TemnepaTtypy npoaykToB cropanus B 3AI 7_-3AF BbIMUCNAOT NO popmyne

Taar = Tag - (1= aar)®%, (A19)

rae T,, — apnabaTHas TemnepaTypa ropeHns Tonnuea, K;
Yaar — CPeAHNi KOS PULIMEHT TEMOBOIA 3thPeKTUBHOCTI NOBEPXHOCTE Harpesa, orpaHuumBatolyux 3Ar

AnvabaTHyto TeMnepaTypy ropeHus TaA BbIYMCNSAOT METOLOM NOCNeaoBaTenbHbIX NpubnmxeHnii no popmyne
Taa = Ber - Q +or- lora *+0,5 - Aoir- loxs + Qrp]/[Bcr' Vro "G +1,0161 - (ogar = Ber) - Vso Cgt
+Kg R (VO ¢, +1,0161 - (a5 — 1) V0 c,)]+ 273, (A20)

roe B, — CTeneHb BhiropaHus Tornuea B 3Al onpegensemas no Tabnuue A.3 B 3@BUCUMOCTW OT BUA@ CXKUraemoro
TonnmBea.
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Tabnuya A3— 3aBUCMMOCTb CTeNeHN BbiropaHus Tonnnea B, oT koadduLeHTa n3beiTka Bosayxa B SAI

3aBUCMMOCTb CTeMeHN BbIropaH1s Tonnmnea B, oT koaduumeHTa nabbiTka Bosayxa B 3AI
Tonnueo
07 | 0,8 | 0,9 | 1,0 | 1,01 | 1,02 | 1,03 | 1,04 | 1,05 | 1,06 | 1,07 | 1,08 |z1,09
ras | 0,609 [ 0696 | 0,783 | 0,87 | 0,88 | 0,9 [0915] 093 | 0,95 [ 0,965 098 | 098 | 0,98

Q,-’— TennoTa cropaHua Tonnuea, MOx/m3:

o — M36bLITOK BO3AyXa B roperke;

/?B — SHTanbMUA TeopeTUYeckn HeoBXOAMMOro KoNM4YecTBa Bo3gyxa Npu TemnepaType ropsyero Bosgyxa, MOw/m3;
l?(B — BHTaNLNUS TEOPETNYECKM HEOBXOAMMOro KONMYeCTBa BO3AlyXa Npy TeMNepaType XoroaHoro soanyxa, MDx/m3:;
Qrp — TennoTa, BHOCUMAs B 30HY aKTUBHOMO FOPEHMUS ¢ razamn peLpkynaun, MIx/mS;

Vg 7 Vr0 — TeopeTuyeckne 06LeMbl BO3ayXa W NPOAYKTOB cropaHus, M3/mS;

C, — CPEAHSA TeNnnoeMKoCTb NPOAYKTOB CropaHus, MIx/(M3-°C);

€, — TEeMnoeMKocTb Bo3fyxa npu TeMnepaType ropsqero Bosayxa, MIDx/(m3 - °C);

Kg — K03thULIMEHT, 3aBUCALLMIA OT criocoba BBOAA ra3oB peLnpKynaLuy, onpeaensemMslit no Tabnuue A.4.

Tabnuya A4 — 3HaveHus koapduunerTa K B 3aBUCUMOCTM OT criocoBa BBOAA ra3oB peLnpKrynsumumn B 3A

Cnoco6 BBoAa rasos peLypKynsaumm Kr
B nog Tonku 0,05
B winuubl nog ropenku 0,15
CHapy>xu BO34YLLUHOro NOTOKa ropesiku 0,85
B AyTbeBoii BO3gyx 1,0
Mexay Bo3AyLUHBIMU MOTOKaMW ropenku 1,2

R — ponsa peumpKynsaymmn 4bIMOBbLIX ra3oB B 30HY akTUBHOro ropeHus (0—0,35);
O, — KO3 MDULMEHT U3bbiTka Bo3flyxa B MecTe oTbopa ra3oB U3 KOHBEKTUBHOIO ra3oxofa Ha peLUpKymsLuIo.

016
Tennoty, BHOCUMYIO B 30HY aKTUBHOTO FOPEHNsI C ra3amn peLMpKYNALMN Qp, BLIYUCASAIOT NO popmyrie
Qp=Kr R Iy, (A.21)
rae Irp — BHTaNbNWUA rasoB peLMpKynALuKM, noaasaeMbix B 3AI, MIx/kr (MIk/m3), BbuMcnsemas no gopmyne
hp =10 * (e = 1)+ 1, (A22)

rae I?p — SHTanNLNNSA rasoB PeLMPKYNALMK Npu TeMnepaType ra3os peunpkynauumn MIx/kr (MOx/m3), paccunToiBaemas B
COOTBETCTBUM C TEMSIOBLIM PacYETOM KOTENbLHLIX arperatos no [3].
KoathduumeHT nsbuiTka Bosflyxa B 30HEe aKTUBHOTO FOPEHUS Olgar BEIMUCTIAIOT Mo hopmyne

Ogar =0+ 0,5 Aoy (A.23)
CpeaHIol0 TennNoemMKoCTb NPOAYKTOB CropaHus Npy CKUraHWi NPUPOAHOIO rasa ¢, BLIYUCTISIOT No dopmyne
¢, = (1,67 + 0,134 - k) - 1073, (A.24)
rae K =%+(:§00 — TeMneparypHbii KO3 OULIMEHT U3MEHEeHNUA TENNOEMKOCTH;
B,, — OXuaaemas apnabartHas Temnepartypa, °C.

TennoeMKocTb BO3fyXa Npu TeMnepaType ropsavero Bosayxa €, BbIMUCNSAIOT Mo popmyne
cy = (1,46 + 0,092 - k) - 1073, (A.25)

CpeaHuii K03 hULIMEHT TENTOBON 3 (HEKTUBHOCTN NOBEPXHOCTEH HarpeBa, orpaHnumsaowux SAI Waar, BEIUMC-
NAT no popmyne

Z(Wi'FCT,»)+‘|’,'FBer+W”'FHM)K, (A26)
FCT+FBer+FHVI)K

¥aar =

rae F.., F, F,

et Teepx Mk — COOTBETCTBEHHO NONHaA NOBEPXHOCTb 3KpaHUPOBaHHbLIX CTEH 3AI’, nnowagb nonepe4vyHoro ceveHua

ToMKM, orpaHnunBaolero 3AI° cBepxy W CHU3Y, M2 (pucyHok A.1).
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Paamepbi B MeTpax

BropuyHoe
aytee

B-x — Bo3ayx; T-8o — Tonnueo

PucyHok A.1 — CxeMbl onpejenerns 30Hbl aKTUBHOTO FOPEHUs NPU pasnuyHbLIX BapuaHTax BBOAAa TOMMUBA W BO3AyXa B
TOMKY
h°3A|- —— BBICOTa 30HbI aKTUBHOTO ropeHus 663 yueTa BBOAA B Hee rasos peLMpKynaLMA 1 BRar, M;
le_, W; — nnolwage /-ro y4acTka cTeHbl 3AT, M2, n Tennosas 30PEKTUBHOCTL STOMO YUACTKE;

W' — KOSPPULIMEHT, XapaKkTepusytoLUiA oTAaYY TENNOTE UaNYYEeHUEM B BhILLIEPACTIONOXEHHYIO 30HY ([ TOMOK,
paboTatownx Ha rase, ¥ = 0,1).

KoadbpuLmeHT ¥ xapaktepusyer oThaqy TernoTel B CTOPOHY Nofla TOMKK:

- €CINU Noj He BKodeH B 06bem 3AT

s _Fove 2R ve+ Ky Ry (A27)
Fo+2-F+F +FY ' '

re F;'p, Fd, A, i — COOTBeTCTZBeHHO nnowanyu hpoHTOBOro, GOKOBLIX U 3aHEro 3KpaHoB, PacronoXeHHbIX Hike SAT
u noga, M2

W

‘I’q,, Vg, ¥,, ¥, — cooTBeTCTBEHHO TennoBas 3heKTUBHOCTL (hPOHTOBOrO, GOKOBbLIX U 3a4HEro 3KpaHoB, pacrnorno-
XKeHHBIX HUXe 3AlN 1 noaa;

- @CNnK noj BKtoveH B 06bem 3AI™
L £ (A.28)
OTpaxeHHBIii NOTOK B 30He akTuBHOro roperis SR, MBT/M2, BuluucrsioT no copmyne
A= Gaar - (1= Y¥aar),

(A.29)
TBe Qaar — TeMMOHaNpsXeHNne 30HL! akTUBHOro ropeHns, MBT/M2, Beiuncnsiemoe no dopmyne

15
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B, '(Bcr’Qir +Q + Qrp)

f3ar

rae B, — pacyeTHbI pacxoj Tonnuea, m3/c (NpW HanNU4uK B Tonke ABYCBeTHOI'O 3KkpaHa By, NpuHUMaeTCA Ha OfiHY A4eiiKy);
Q — Tennota, BHOCMMas B 30HY aKTUBHOIO rOpeHns ¢ Bosayxom, Mpk/m3, Bbl\-II/ICJ'IFleMaFl no copmyre

Ganr = (A.30)

Q=0 19+05- Aoy B (A31)
fapr — NONHasA NOBEPXHOCTb 30HbI aKTUBHOMO rOpeHus, M2, BbluMcnsieMas No dopmyne
rae ar, by — WwupuHa poHTa U rmy6rHa TONOYHON Kamepebl, M (MPU HaNUYMmM B TOMKE IBYCBETHLIX 3KPAHOB LLIMPUHA OAHON

A

S4elikU NPUHUMAETCS paBHOI af = rae Z, — 4YMcno [1ByCBETHBLIX 3KPaHOB);

_ar
(Z,+1)

haar — BbICOTa 30HBI @KTUBHOTO FOPEHMs], M, BblYUCAsieMas no dopmyne

R
hanr = Har - Y, (A.33)
i

rAe h%, - — BLICOTa 30HbI aKTUBHOTO ropeHusi 63 y4eTa BBOAA B Hee ra3oB PELMPKYIISILMM 1 Bnaru, M;

VR— obbem npopykToB cropava 06pa3oBaBLUMXCA NpU CxuraHun 1 M3 rasooBpasHoro Tonnuea npu seoge B 3AI
rasos peLupKynsuuun, m 3/m3;
V, — o6bemM NpoayKTOB cropaHus, 06paaoBaBu.mxcr~| npu cxurasum 1 M3 rasoo6pasHoro Tonnuea B 3AT, M3/m3.
Mpn HacTeHHOW KOMMOHOBKE ropenokK BLICOTY h3A|- BbIYMCASAIOT U3 reOMETPUYECKUX XapaKTepUcTUK TONKKU no cop-
myne (A.34) — npu obblMHOM CxuraHum u no dopmyne (A.35) — npu cTyneH4yaToM CXXMraHun

n
h3ar = Y hep, +Da+3 ; (A.34)
i=1
n
h3ar=Yhept hg+ 0,5 - D, + 1,5, (A.35)
i=1

rAe hyp, — PaccTosHUe MeXAy OCSIMU FOPENOK Mo BLICOTE MEXAY spycamu, M;
n — KONn4ecTBO APYCOB,
hg — paccTosiHMe MeXAY OCSIMU FOPENoK BEPXHEro sipyca 1 conen BTOPUYHOTO AyThS, M;

D, — nnametp ambpasypbl ropenok, M.
O6beM NPOAYKTOB cropaHusi, 06pa3oBaBLLNXCS Npu cxkuraHni 1 M3 razaooBpasHoro Tonnnea B 3AT, V., BblMMCnAOT

no gopmyne
V= Ber Vro +1,0161 - (oigar = Ber) * ve

(A.36)

O6beM NpofyKToB cropaHusi, o6pasoBasLuMxcs Npn oxuraHnm 1 M3 razaoobpasHoro Tonnvea B ciyyae BBoAa B 3AI
rasos peLupkynsyum, VR, Boluncnsior no dopmyne
VR=B, - VO+1,0161" (0gar — Ber) - VO+ K- R- [VP +1,0161 - (Clgrg— 1) - V2I. (A.37)
Bpems npebbiBaHWsA NPOAYKTOB CropaHusi B 30He aKTUBHOTO MOPEHUS Tgp BEIYUCTSIOT MO hopmyre

ar-by-haar

T3ar = — ) & (A.38)
B, VR ( 3AI']

273

rae & — ko3 pMUMEHT 3anonHEHUsI TOMOYHOW KaMepbl BOCXOASLLIMMIA NMOTOKaMM ra3os:
- Npu ppoHTansHOM pacnornoxeHun ropenok & = 0,75;
- NpU BCTPEYHOM pacrnonoxeHuu ropenok & = 0,8;
- NpW nogoBoi komnoHoBke & = 0,9.

A.2 PacyeT KOHUeHTpauuii TBepAbIX YacTUL, B BLIGpOCcax sHepreTuYeckoin yCTaHOBKU

MaccoByto KOHUEHTpaUuio TBepAbIX YacTuy ANA cTaHAapTHLIX YCJ'IOBMI71 (B CyXuUX AbIMOBbIX ragax Npu HOpManbHbIX
YCNnoBuUAX U KOSd)d)VIL[,VIeHTe n3bbiTka BO3gyxa o = 1,4), F/M3, BbIMUCIAKT NO cpopmyne
— MTB. 4
TB.Y
Bp 'Vcr
roe MTB_ y— MaccoBblIl pacxo TBepAbiX HacTul (nequeVl 30Mbl N Hef:ropeBLuero TOI'IJ'II/IBa), nocTynarLwnx B aTMocq)epy
C AbIMOBEIMU Fra3amMu npu pa60Te KOTNa Ha HOMUHarnbHOW Harpyske, r/c,

c (A39)
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B — pacYeTHeI pacxod ToNsMWBa Ha KOTeN U3 TEMITOBOro pacyeTa KoTna, Kr/c;

V — o0b6beM cyxux /J,bIMOBbIX rasoB Npu HopMmasnbHbIX YCIOBUAX W KO3 dULMEHTe M3bbITKa BO3AyXa B AbIMOBBIX
rasax o = 1,4; M3/kr, paccunTaHHblit no dopmyre (A.2).

MaccoBbIf pacxos TBEPALIX YacTuL, (fIETyueii 30kl M HecropesLuero Tonnnea) M nocTynarowmx B aTMocepy

TB. W
C AbIMOBbIMM ra3amit KOTNOB, MPM HANMYUN SKCMIEPUMEHTAbHBIX IaHHBIX MO COAEPXaHMIo ropiodnx B yHoce (I, %), Bbi-
YMCIAOT Mo Popmyne
A" 3
Mg =B -————-a,,-(1-ny)-10°, (A. 40)
TB. Y 100 - ryH 'YH ( 3y)

rae B — nonHelid pacxof TonNnMBa Ha HOMUHANbLHOW Harpyske, Kr/c;
A" — 30nbHOCTL TONNMBa Ha pabodyio maccy, %,
[yw — COAEpXaHu1e roproumx B yHoce, %,
8y,, — AONA 30Mbl, YHOCMO ra3amu 13 KOTNa (40N 307kl TONNNBA B YHOCE); ANSt KOTIOB C TBEPALIM LUNakoyaaneHu-
eM (TLUY) npuHumaetcs pasHoit 0,95, Ana KOTNOB ¢ XWAKWM LunakoyaaneHwem (PKLLUY) — 0,85;

Mgy — AOMNS TBEPALIX YACTUL|, YNaBMNBAEMbIX B 30M10YI0BUTENSX G€3 y4eTa BNUSIHUS CEpOYNaBINBAIOLLMX YCTaHOBOK.
MpwW OTCYTCTBUM SKCMIEPUMEHTASBHBIX AaHHBIX O COAEPKaHWN ropIoHUX B YHOCE pacyeT NpoBOASAT no dhopmyre

3
Myg, 4 = 0,01-B-| ay,,- A" (1-mgy)-10% (A 41)

i
432,68
rge Q,-’— HU3LWas TennoTta cropaHua Tonnuea, MDbx/kr,

32,68 — TennoTa cropaHusa yrnepoga, MIbx/kr.
MonHbIA pacxod Tonnuea B, Kr/c, BLIMMCNSAIOT No ¢opmyne

) A42
B= Bpl( 100) ( )

A.3 PacueT KOHUEeHTpaumii okcnaos cepbl SO, B BbIGpOCax HEpreTMYECKol yCTaHOBKM

MaccoByto KoHUeHTpaLmio okenaos cepbl SO, Ana CTaHAapTHbIX YCroBUi (B CyXMX AbIMOBbLIX rasax Npu HopMarnb-
HBIX YCIOBUSIX M Ko3dhdULIMEHTe N3BbITKa Bo3ayxa o = 1,4), /M3, BLIMUCASIOT No dopMyne

Mso,
B, V'
rae Mgg, — MacCoBbI pacxof OKCUA0B cepbl, BbibpackiBaeMbix B aTMOC(EpY C ABIMOBLIMM rasamu, r/c;
Vi — 06beM CyxXux AbIMOBbIX ra3os, o6pa3y|ou4v|xc;| npu MonHOM cropaHuu 1 Kr Tonnuea, Npu cTaHgapTHOM Koadypu-
LMeHTe N3BbiTka Bo3fyxa o = 1,4 M3/kr TONnMBa, paccunTaHHbIi no copmyrie (A 2);
By, — pac4eTHsIit pacxop TonnMea 13 TENOBOro pacyeTa KoTna, r/c.
Maccosbm BbIGpOC oKenzoB cepbl Mso , F/c, BolbpacbiBaeMbix B aTMocdepy € AbIMOBLIMU rasaMu, BbIYMCIIAIOT N0
dopmyne

Cso, (A.43)

Mso, =20-B,-S" .(1 - n’soz)-(1— Tléoz)-(1— 8o, z_z) , (A.44)

raoe S"— coaepxaHue cepkl B TONNMBe Ha pabodyto Macey, %;
Nso, — AONS OKCUA0B Cepbi, CBA3LIBAEMbIX neTydYeii 300t B rasoxogax kotna (cM. Tabnuuy A.5);
Nso, — AONA OKCUAOB Cepbl, yNaBnnBaeMbiX B 30M10YMOBUTENSX MOMYTHO C TBEPALIMU HacTULaMK;
N$o, — AONSA OKCUAOB Cephl, ynaBnuBaeMbIX B CEpoynaBnuBatoLLeil ycTaHoBKe (MpU Hanu4um);
N W Ny — BNUTENBHOCTL paboTkl CepoynaBuBaroLLei YCTaHOBKM 1 KOTNa COOTBETCTBEHHO, H/roA.

OPpMEHTUPOBOUHbIE 3HAYEHMS Mg, MPU PaKeNbHOM CXUraHMN pPasnu4HbX BUWAOB TONNMBa NpUBEAeHb B
Tabnuue A5.

Tabnuya A5 — OpueHTUpoBOYHbIE 3HAYEHUSA ﬂ'soz

Tonnueo n’so2
Topq;) 0,15
CnaHLbl 3CTOHCKWE U NeHuHrpajckme 0,8
CnaHubl ApYruxX MecTopoXaeHWni 0,5
OKnbBacTy3cKuii yronb 0,02
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OkoHYaHue mabnuupsi A.5

Tonnueo :

Nso,

BepesoBckue yrnu KaHcko-AuunHckoro BacceiiHa ans Tonok:

C TBepAbIM LWnakoyaaneHnem 0,5

C XWUAKUM LUnakoyganeHuem 0,2

Opyrue yrnu KaHcko-AvuHckoro 6acceitHa Ana Tonok:

C TBepAbIM LWNakoyganeHuem 0,2

C XWUAKUM LUMaKkoyganeHmem 0,05

Yrau gpyrux MecTopoxaeHui 0,1

[Oonto okcugos cepbl ngoz, ynaBnueaemelX B CyXuX 30510yNOBUTENAX (snekTpodunerpax, 6aTtapeiiHbix UWKNOHaX,
PyKaBHbIX UNETPax), NPUHAMAIOT paBHOA HyNto. B MOKPLIX 30110yNIOBUTENSX Tuna MC 1 MB sTa 0NS 3aBUCUT OT obuweit
LLIeNOYHOCTM opoLUatoLLiei Bodbl U OT NpUBELEHHON CEPHUCTOCTU Tonnuea S"P:

sr
SP=—, (A.45)

Qr

i

rae Qf — Huslan TennoTa cropaHus Tonnnea, MIx/kr

MpW NPUHATBIX Ha TEMmoBbIX SMEKTPOCTaHUUsIX YAENbHBIX PAaCXOAax Bofbl Ha OpOLIEHWe 3omoynosuTenei 0,1—
0,15 n/mm3 n§02 OnpeaenstoT Nno pUCyHKy A.2.

né,OZ’ %

25

20 \

\
15 4
\ [ \z| |
TR
5 . ‘ﬂ*\
7‘\\\\\\
0,05 0,10 0,15 S™, % kr/Mx

LLlenovHocTb opoLuatoLeii Boapl, Mr-ake/n: 7 — 10,0; 2 —5,0; 3—0

PVICyHOK A.2 — CTeneHb ynaennBaHMA OKCUAOB Cepbl B MOKPBIX 30JTOYNOBUTENAX B 3aBUCUMOCTU
oT anIBe,D,EHHOVI CEePHUCTOCTU TONNMBa U LLENOYHOCTH opomarou.lelz BOAbI

BenuunHy n NPUHUMaLOT Mo NacnopTHbIM AaHHbIM YCTAaHOBKU CEPOOYUCTKM AbIMOBBIX ra30B.
SOz
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KanutanbHble 1 3KkcnnyaTtaunoHHble 3aTpaTtbl Ha HOAT

B.1 3aTpathl Ha 06opyaoBaHKe No CHMKEHWIO BbIGpocoB 3B Ans KaXa ol sHepreTu4eckoi yCTaHOBKN BCYM, py6., BbI-

YUCTISHOT Kak CyMMY KanuTarnbHbIX 3aTpar 3

«an ¥ SKCTINyaTaLMOHHbIX 3aTpaT 3

aken N0 opmyne (2). MNpu 3ToM cripaBoYHble

3Ha4YeHnA yaenbHbIX KanuTallbHbIX U 3KCNnyaTalUoHHbIX 3aTpar Ha oGoponaaHMe Nno CHWXXEHUo BbI6pOCOB BbI6MpaIOT

no Tabnuuyam B6.1 n 6.2.

Tabnwnya B.1— KanutanbHele U sKcrTyaTayuoHHble 3atparbl Ha HOT ans cHuxenns BeiGpocos okengos asota NO,

MeponpusaTtue

MoTeHumanbHoe
cokpaLyeHue, %

YaenbHble KanuTtarbHble
3arparthl, py6./kBT

SKcrnnyarauuoHHble
3aTpatbl, py6./kBT-4

KoHTponupyeMoe cHUxeHue u3bbiTka Bo3gyxa

a3 15—20

Yronb 10—20
HecTtexnoMeTpuieckoe cxuraHme

a3 30—45

Yrons 20—35

PeLypkynaums 1bIMOBbIX ra3oB

PeLupKyNALWs NpU CXUraHWK rasa (cTeneHs pe-

b o = 20 %) 40—60 20—70 0,006—0,012
Ejgxﬂkxﬂjuggq% %Z()VIFQHVIVI yrmnsi (CTeneHb pe- 10—20 20—70 0,006—0,012
[ByxcTyneH4aToe cxuraHue 6e3 pekoOHCTPYKLUMIU/C pEKOHCTpYKLUMel KoTra
[ByxcTyneH4aToe cxuraHme 6e3 pekoHCTpyKLUU
a3 20—35
Yronb 156—20 0
,D,ByXCTyI'IeH‘-IaToe CXuraHue C peKOHCprKLlVIeIZ
ras 30—60 70—140
Yronb 20—45 70—140
TpexcTyneH4aToe CXuraHue
Vronb | 30—60 | 100—200 0,060—0,090
KOHLeHTpUYecKoe cxuraHue
Yrofs | 20—50 | 60—200 0
ManoTokcuyHble ropesiku
ras 30—60 100—250
Yrons 30—50 60—200
Metogbl BoccTanoneHns NO,—CHKB
CHKB 30—70 | 900—1500 0,066—0,090

Tabnuuya b.2 —KanutanbHble U aKkcnnyaTaluoHHble 3aTpaTsl Ha HOT ANs CHUXeHUst BbIOpOCOB TBepAbIX YacTuL,

MakcumanbHas cteneHb

YaenbHble KanuTanbHble

SkenryaTaLyoHHble

TEeXHOTIOrM4Yeckme MeToq bl)

Meponpustue CHUXeHus BblBpocos, % 3aTparthbl, py6./kBT 3aTpatbl, py6./KBT-4
OnekTpounsTp
OnTummusauus pabotbl 3P (pexuMHble K 99,5 1080—2200 0,012—0,015
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OkoHYaHue mabnuypi 6.2

MakcumansHas cTeneHb

YaenbHble kanuTanbHbie

SkennyaTayuoHHbIe

Meponpusatie CHWXeHus BbiGpocoB, % 3aTparbl, py6./kBT saTpartel, py6./kBT-4
MogaepHusaLms B3P (KOHCTPYKTUBHbIE Me- 99,75 1300—2700 0,015—0,018
ToAbl)

YcTaHoBKa CoBpeMeHHbIX 3O 99,9 1600—2900 0,018—0,023
PykaBHbI dounsrp
YcTaHoBKa pykaBHoro cunsrpa 99,5—99,99 1700—2800 0,096—0,138
SMynbrarop
YcTaHoBKa aMyrbratopa B KOpryce MOKpo- 96—98 320—540 0,009—0,013
ro ckpy66epa
Mokpblii ckpy66ep
Mokpblit ckpy66ep c Tpyboit BeHTypu 98,5 290—470 0,006—0,018

Tabnuya b.3 — KanntaneHble 1 skennyaTaynoHHble 3aTpatsl Ha HOT ANs CHUXeHUS BLIGPOCOB oKenaos cepbl SO,

MeponpusTue

MoTeHUWansHoe
cokpaljeHue, %

YaenbHble kanuTansHble
3aTpaTsl, py6./KBT

3kennyaTaunoHHble
3atpathbl, py6./KBT-4

Mokpele ckpy66epbl BeHTypu
Mokpblii ckpy6bep BeHTypu ¢ ucnonb3oBaHUeM
ABOIHOro LenoYHoro crocoba (Mpu HanWuuu ycta- 50 470—1200 0,009—0,027
HOBreHHoro ckpy6bepa Ans 30M0oyrnaenuBaHns)
Monycyxas (MOKpo-cyxas) cepoo4ucTka
YnpouyeHHast Mokpo-cyxas (E-SO,)
MpuMeHUMa TOMbKO B Cry4ae Ucnosnb3oBaHns 3O 50—60 110—340 0,009—0,027
unn PO B ka4ecTBe 30MoynosuTenei
Metog NID ¢ peuupkynauuein MHepTHOW Macchl 80—90 900—1000 0,56—1,5
Mokpas cepoounctka
AMMMHavHo-cynbdaTHaa cepoouncTka 95—99,5 2100—3900 0,5—1,5
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MpunoxeHue B
(cnpaBouHoe)

Mpumep pacyeTa o6bema penpeseHTaTUBHOW BbIGOPKM

B.1 MaccuB MCXOAHLIX JaHHBIX CORAEPXUT 25 SHEProyCTaHOBOK, HE YA 0BMeTBOpAoWmMX Tpebosanuam HAOT. Mexoga-
Hble AaHHble npeacTaBneHsl B Tabnuyax B.1 1 B.2.

Tabnunya B.1 — AcxogHble AaHHble

Bua tonnuea Teepaoe TOMNUBO [asoo6pasHoe ToNnMBo
lof BBOA@ B 3KcnnyaTauuio 1031.12.1981 | ¢01.01.1982 | o 31.12.1981 | ¢ 01.01.1982
Konun4ecTBo aHeproycTaHoBOK, 12 5 3 3
U3 HUX:
C npesbilleHneM no SO, 2 2 — —
C npesblilueHnem no NO, 1 0 3 3
C MNpeBbILLEHUEM Mo TBepAbIM YacTuLam 9 3 — —

Tabnwnuya B.2— [aHHble No HEOBXOAUMEIM CTEMNEHAM CHUXEHUS BEIBPOCOB TBEpAbIX YacTuL ANS KaXaoih sHepreTu-
YeCcKo YCTaHOBKW, BBEAEHHO B akcnnyaTauumio Ao 31.12.1981 roga

Heo6xoAMMas cTerneHb CHUXEHUS BLIGPOCOB, %

Ne aHepreTuyeckol yCTaHOBKW B cTpaTe

(Tvnudeckoit rpynne) cTpata go 10 % ctpata 11 %—30 % cTpata 6onee 30 %

1 5 15 35
2 7 25 40
3 — 28 37
4 — — 42

Heobxogumo onpegenutt 06beM penpeseHTaTUBHOW BLIGOPKU ANSA CTpaThl ¢ HEOBXOAUMON CTENEHBIO CHUXKEHMUS
BbIGpocoB TBepAbIX YacTuL, 6onee 30 % Npu CXXUraHum TBEPAOro TONNUBA AN SHEProyCTaHOBOK, BBEAEHHLIX B 3KCMIlya-
Tauyuo o 31.12.1981r.

1) OnpepaensoT gucnepcuio Kaxaoi ctpatel no opmyne (7):

[na cteneHun cHuxeHus BuibpocoB Ao 10 %:

2 2
012:(5—6);:(7—6) L,

[na cteneHun cHukeHus Boibpocos ot 10 % Ao 30 %:

(15—22,66) + (25— 22,66)° + (28 — 22,66)
3-1

o3 = = 46,33.

[na cteneHn cHuxeHuna BuibpocoB 6onee 30 %:

=9,66.

2 (35-38 5)° +(40-38,5) + (37 - 38,5)% + (42 - 38,5)°
- 4-1
2) MpoBoaAT pacyeT cpefHein Ancrnepcun noarpynnel no dopmyne (6):

= =2 .
N 9 0,18

3) BbluMcnAIoT 3HadeHne cpefHein owmnbku Ans aHanuanpyemoit ctpatsl 6onee 30 % no dopmyne (9):

62_2(5[2-N,-_((512'N1+0-%'N2+0§'N3) (2-2+46,33-3+9,66-4)
===

~_ 20,18 4
Ux3 = 4-1

1——) =193.
9
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4) BbluncrisitoT 3HaveHe npedensHoi ownbku BeIGopku ANa cTpatel 6onee 30 % no gopmyrne (8):
Anz=1093 196=378.
5) OnpegenstoT o6bem penpeseHTaTuBHOIN BLIGOPKM ANA aHanmsupyemoi cTpathbl 6onee 30 % no cdopmyne (5):
k2.52 N, 1,962.20,18-4
M3pe="5 5 5 ~ =72 2
k- 0°+Ay-N 196°-20,18+3,78°-9
Taknum o6pa3oM, AN OLEHKU SHEProycTaHOBOK C HEOBXOAUMON CTEMNeHbI0 CHUXEHMS BLIGPOCOB TBepAbIX YacTuy

6onee 30 % npu cxuraHuM TBepAOro TonNnuBa, BBeeHHbIX B aKkcnnyataumio o 31.12.1981 r,, Heobxoguma BbiGopka, B
KOTOpYIO BXOAUT OAHA TUNNYHAs SHeproycTaHoBKa.

=135=1.
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3.X. Bepbosevkoro u H.I". XXmepuka.—Cr16, 1996
TennoBoii pac4eT KOTeNbHbIX arperatos (HopMaTuBHbIA MeTog). CI6.: LIKTK, 1998
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